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Preface

Signetics, since 1961, has been dedicated to manufacturing integrated cir-
cuits to the stringent requirements of the Defense and Aerospace Indus-
tries. Today, the commitment to this charter is evidenced by our continuing
efforts to offer state-of-the-art processes and product technologies which
result in unequalled overall product reliability.

As further evidence of the Signetics commitment to serve the specific needs
of the Military and Aerospace marketplaces, all of the Signetics fabrication
facilities are JAN certified. We also maintain a separate marketing and man-
ufacturing organization dedicated to servicing the special needs of the De-
fense and Aerospace community.

Our mission is one of total customer satisfaction by providing industry lead-
ing products and uncompromised quality and responsiveness.



Signetics Product

Status

Military Products

Data Sheet
N Product Status Definition
Identification
This data sheet contains the design target or goal
Obje Sp F ive or In Design ifications for product pment. Specifications may
change in any manner without notice.
This data sheet contains preliminary data and
supplementary data will be published at a later date.
F 44 Prep. tion Product Signetics reserves the right to make changes at any time
without notice in order to improve design and supply the best
possible product.
This data sheet contains Final Specifications. Signetics
Product Specification Full Production reserves the right to make changes at any time without notice

in order to improve design and supply the best possible
product.
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LM119
LM124
LM139
LM139A

PLC18VSZ
PLCA415
PLHS18PSA
PLHS473
PLHS501
PLS105
PLS153A
PLS159A
PLS167
PLS168
PLS173
PLS179
PLUS16L8
PLUS16R8
PLUS20L8
PLUS20RS
PLUS405
LA733
521

522

527

529

555

556-1

567

592

602

604A

605

2661

2681

2691

2692
2698-B
26LS31
27C64A
27C256
27C512
27HC641
5018

5205

5212
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Index

Dual Voltage Comparator

Low Power Quad Op Amp

Qual Voltage Comparator

Qual Voltage Comparator

Zero Standby Power Universal PAL®-Type Device
CMOS Programmable Logic Sequencer (17 x 68 x 8)
Programmable AND Array Logic (18 X 72 X 8)
Field-Programmable Logic Array (20 X 24 X 11)
Programmable Macro Logic Random Logic Unit (32 X 72 X 24)
Field Programmable Logic Sequencer (16 x 48 x 8)
Field Programmable Logic Array (18 x 42 x 10)
Field-Programmable Logic Sequencer (16 X 45 X 12)
Field-Programmable Logic Sequencer (14 X 48 X &)
Field-Programmable Logic Sequencer (12 X 48 X 8)
Field-Programmable Logic Array (22 X 42 X 10)
Field-Programmable Logic Sequencer (20 X 45 X 12)
PAL®-Type Devices

PAL®-Type Devices

PAL®-Type Devices

PAL®-Type Devices

Field-Programmable Logic Sequencer (16 X 64 X 8)
Differential Video Amplifier

High-Speed Dual Differential Comparator/Sense Amp
High-Speed Dual Diffential Comparator/Sense Amp
Voltage Comparator

Voltage Comparator

Timer

Dual Timer

Tone Decoder/Phase-Locked Loop

Video Amplifier

Double-Balanced Mixer and Oscillator
High-Performance Low-Power FM IF System
High-Performance Low-Power FM IF System
Enhanced Programmable Communications Interface (EPCI)
Dual Asynchronous Receiver/Transmitter (DUART)
Universal Asynchronous Receiver/Transmitter (UART)
Dual Asynchronous Receiver/Transmitter (DUART)
Enhanced Octal Universal Asynchronous Receiver/Transmitter
Quad High Speed Differential Line Driver

64K CMOS UV Erasable PROM (8K X 8)

256K CMOS UV Erasable PROM (32K X 8)

512K CMOS UV Erasable PROM (64K X 8)

64K-Bit CMOS PROM (8K X 8)

8-Bit uP-Compatible D/A Converter

Wideband High Frequency Amplifier
Transimpedance Amplifier

Alphanumeric

Vol. 1
17
22
26
26

641
646
652
749
759
658
668
679
689
697
708
708
718
718
728
160
32
36
38
43
48
54
59
70
76
82
93
300
167
187
205
228
30
613
621
630
634
99
105
im

Vol.2

839
857
852
875
881
821
832
886
896
906
917
925

935

23
31
39
43
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54F00
54LS00
54500
5400
54F02
54LS02
54502
54F04
54LS04
54504
54F08
5404
54Ls08
54508
54F10
54LS10
54510
54F11
54S11
54F14
54LS14
54F20
541520
54520
54F32
5432
54F37
54F38
54s40
54F51
54s51
54F64
54F74
54LS74A
54S74
54LS75
54LS85
54585
5485
54LS86
54586
5493
54F109
5415109
§4F112
545112
54F113
54123
§4F125
54LS125
54F126
545133
54F138
54LS138
545138
54F139
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Quad Two-Input NAND Gate

Quad Two-Input NAND Gate

Quad Two-Input NAND Gate

Quad Two-Input NAND Gate

Quad Two-Input NOR Gate

Quad Two-Input NOR Gate

Quad Two-Input NOR Gate

Hex Inverter

Hex Inverter

Hex Inverter

Quad Two-Input AND Gate

Hex Inverter

Quad Two-Input AND Gate

Quad Two-input AND Gate

Triple Three-Input NAND Gate

Triple Three-Input NAND Gate

Triple Three-Input NAND Gate

Triple Three-Input AND Gate

Triple Three-Input AND Gate

Hex Inverter Schmitt Trigger

Hex Inverter Schmitt Trigger

Dual Four-Input NAND Gate

Dual Four-Input NAND Gate

Dual Four-Input NAND Gate

Quad Two-Input OR Gate

Quad Two-Input OR Gate

Quad Two-Input NAND Buffer

Quad Two-Input NAND Buffer (Open Collector)
Dual Four-Input NAND Buffer

Dual 2-Wide 2-Input, 2-Wide 3-Input AND-OR-Invert Gate
Dual 2-Wide 2-Input AND-OR-Invert Gate
Four-Two-Three-Two-Input AND-OR-Invert Gate
Dual D-Type Flip-Flop

Dual D-Type Flip-Flop

Dual D-Type Flip-Flop

Quad Bistable Latch

4-Bit Magnitude Comparator

4-Bit Magnitude Comparator

4-Bit Magnitude Comparator

Quad Two-Input Exclusive-OR Gates

Quad Two-Input Exclusive-OR Gates

4-Bit Binary Ripple Counter

Dual J-K Positive Edge-Triggered Flip-Flop
Dual J-K Positive Edge-Triggered Flip-Flop
Dual J-K Negative Edge-Triggered Flip-Flop
Dual J-K Edge-Triggered Flip-Flop

Dual J-K Negative Edge-Triggered Flip-Flop without Reset
Dual Retriggerable Monostable Multivibrator
Quad Buffer (3-State)

Quad 3-State Buffer

Quad Buffer (3-State)

13-Input NAND Gate

1-0f-8 Decoder/Demultiplexer

1-0f-8 Decoder/Demuitiplexer

1-0f-8 Decoder/Demultiplexer

Dual 1-of-4 Decoder/Demultiplexer

Vol. 1 Vol.2
49
421
421
421
52
425
425
55
428
428
58
428
432
432
61
435
435
61
435
64
439
67
443
443
70
446
73
76
449
79
452
82
85
455
455
461
465
465
465
473
473
476
90
481
95
486
101
491
106
497
109
501
112
504
504
17
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Alphanumeric Index

545140
54F148
545151
545153
54F154
54LS154
54F157A
545157
54F158A
545158
54F161A
54LS161A
54161
54F163A
54LS163A
54163
54F164
54L5164
54164
54F169
54F173
54LS173
S4F174
54LS174
545174
54174
54F175
54LS175
54175
54F181
545181
54F189A
545189
54F190
54F191
54LS191
54F193
54LS193
54193
54F194
54194
54LS195A
54Ls197
54F198
54F240
54LS240
545240
54F241
54Ls241
545241
54F244
54LS244
545244
54F245
5415245
545251
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Dual Four-Input NAND 50Q Line Driver

8-Input Priority Encoder

8-Input Multiplexer

Dual 4-Line to 1-Line Multiplexer

1-of-16 Decoder/Demultiplexer

1-of-16 Decoder/Demultiplexer

Quad 2-Input Data Selector/Multiplexer (Non-Inverted)
Quad 2-Input Non-Inverted Data Selector/Multiplexer
Quad 2-Input Data Selector/Multiplexer (Inverted)
Quad 2-Input Inverted Data Selector/Multiplexer
4-Bit Binary Counter

4-Bit Binary Counter

4-Bit Binary Counter

4-Bit Binary Counter

4-Bit Binary Counter

4-Bit Binary Counter

8-Bit Serial-In Parallel-Out Shift Register

8-Bit Serial-In Parallel-Out Shift Register

8-Bit Serial-In Parallel-Out Shift Register

4-Bit Up/Down Binary Synchronous Counter

Quad D-Type Flip-Flop (3-State)

Quad D-Type Flip-Flop with 3-State Outputs

Hex D Flip-Flop

Hex D Flip-Flop

Hex D Flip-Flop

Hex D Flip-Flop

Quad D Flip-Flop

Quad D Flip-Flop

Quad D Flip-Flop

4-Bit Arithmetic Logic Unit

4-Bit Arithmetic Logic Unit

64-Bit TTL Bipolar RAM, Inverting, 3-State (16 x 4)
64-Bit TTL Bipolar RAM (16 x 4)

Asynchronous Presettable BCD/Decade Up/Down Counters
Asynchronous Presettable 4-Bit BinaryUp/Down Counters
Presettable 4-Bit Binary Up-Down Counter
Synchronous Presettable 4-Bit Binary Down Counter
Presettable 4-Bit Binary Up/Down Counter
Presettable 4-Bit Binary Up/Down Counter

4-Bit Bidirectional Universal Shift Register

4-Bit Bidirectional Universal Shift Register

4-Bit Parallel Access Shift Register

Presettable 4-Bit Binary Ripple Counter

8-Bit Bidirectional Universal Shift Register

Octal Inverting Buffer, 3-State

Octal Inverter Buffer, 3-State

Octal Inverter Buffer, 3-State

Octal Buffer, 3-State

Octal Buffer, 3-State

Octal Buffer, 3-State

Octal Buffer, 3-State

Octal Buffer, 3-State

Octal Buffer, 3-State

Octal Transceiver, 3-State

Octal Transceiver, 3-State

8-Input Multiplexer, 3-State

Vol. 1 Vol.2
509
121
512
517
126

130
526
130
526
135
532
532
135
532
632
143
542
542
148
157
547
163
554
6§54
554
167
560
560
172
566
723

729
182
182
576
192
585
585
200
593
599
604
206
213
611
611
213
611
611
218
617
617
222
622
627
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Alphanumeric Index

54F253
548253
54F257A
54LS257A
54F258A
54LS258A
54F259
54F269
54F273
5415273
545273
54F280A
54F2808
54LS295B
54F299
54F350
54365A
54LS365A
54F367
54LS367A
54367A
54368A
54F373
54LS373
548373
54F374
54L8374
548374
54Ls377
54LS393
54LS395A
54F398
54F399
54F432
54F455
54F456
54F521
54F534
54F538
54F543
54F544
54F573
54F574
54F579
54F620
54F623
54F640
54F646A
54F655A
54656A
54F657
54F676
54F776
54F777
54F779
54F1240
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Dual 4-Input Multiplexer, 3-State

Dual 4-Input Multiplexer, 3-State

Quad 2-Line to 1-Line Data Selector/Multiplexer, 3-State
Quad 2-Line to 1-Line Data Selector/Multiplexer, 3-State
Quad 2-Line to 1-Line Data Selector/Multiplexer, 3-State
Quad 2-Line to 1-Line Data Selector/Multiplexer, 3-State
8-Bit Addressable Latch

8-Bit Bidirectional Binary Counter

Octal D Flip-Flop

Octal D Flip-Flop

Octal D Flip-Flop

9-Bit Odd/Even Parity Generator/Checker

9-Bit Odd/Even Parity Generator/Checker

4-Bit Shift Register with 3-State Outputs

8-Input Universal Shift/Storage Register, 3-State

4-Bit Shifter, 3-State

Hex Buffer/Driver, 3-State

Hex Buffer/Driver, 3-State

Hex Buffer/Driver, 3-State

Hex Buffer/Driver, 3-State

Hex Buffer/Driver, 3-State

Hex Inverter Buffer, 3-State

Octal Transparent Latch, 3-State

Octal Transparent Latch with 3-State Outputs

Octal Transparent Latch with 3-State Outputs

Octal D Flip-Flop, 3-State

Octal D Flip-Flop with 3-State Outputs

Octal D Flip-Flop with 3-State Outputs

Quad D Flip-Flop with Clock Enable

Dual 4-Bit Binary Ripple Counter

4-Bit Cascadable Shift Register with 3-State Outputs
Quad 2-Port Register with True & Complementary Outputs
Quad 2-Port Register

Multi-Mode Buffered Latch, INV, 3-State

Octal Buffer/Line Driver with Parity, Inverting, 3-State
Octal Buffer/Line Driver with Parity, Non-Inverting, 3-State
8-Bit Identity Comparator

Octal D Flip-Flop, 3-State

1-of-8 Decoder, 3-State

Octal Registered Non-Inverting Transceiver, 3-State
Octal Registered Inverting Transceiver, 3-State

Octal Transparent Latch, 3-State

Octal D Flip-Flop, 3-State

8-Bit Bidirectional Binary Counter, 3-State

Octal Bus Inverting Transceiver 3-State

Octal Bus Non-Inverting Transceiver, 3-State

Octal Bus Inverting Transceiver, 3-State

Octal Transceiver/Register, Non-Inverting, 3-State
Octal Buffer/Line Driver with Parity, Inverting, 3-State
Octal Buffer/Line Driver with Parity, Non-Inverting, 3-State

Octal Bidirectional Transceiver with 8-Bit Parity Generator/Checker, 3-State

16-Bit Shift Register
Octal Bidirectional Latched Transceiver

Triple Bidirectional Latched 3-State + Open Collector Bus Transceiver

8-Bit Bidirectional Binary Counter, 3-State
Octal Inverter Buffer, 3-State

Vol. 1 Vol.2
227
632
232
638
237
643
241
247
255
648
648
259
259
654
263
269
660
660
275
660
660
660
279
665
665
279
665
665
673
678
682
286
286
291
208
2908
304
309
314
319
319
328
328
335
342
342
347
351
356
356
362
368
373
382
389
396
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Alphanumeric Index

54F3037
54F5074
54F30244
54F30245
5512
5521
5532
5532A
5534
5534A
5537
5539
5560
68000
68154
68155
68172
68562
68661
68681
68692
8709
8T26A
8X60
8X305
8X310
8X320
8X350
8X350-40
8X371
8X372
8X376
80C31BH
80C51BH
80C451
80C552
82809
82516
82523
82523A
825238
825100
825101
825105
828115
825123
825123A
8251238
825126
825126A
825129
825129A
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Vol. 1
Quad 2-Input NAND 30Q Line Driver
Synchronizing Dual D-Type Flip-Flop with Metastable Immune Characteristics
Octal High Current Buffer/Line & Backplane Driver, NINV (30Q O.C.) )
Octal Transmission Line/Backplane Transceiver, NINV (302 O.C. w/ Enable + 3-State)
Dual High-Performance Operational Amplifier 116
LVDT Signal Conditioner 118
Internally Compensated Dual Low Noise Op Amp 122
Intemally Compensated Dual Low Noise Op Amp 122
Low-Noise Op Amps 127
Low-Noise Op Amps 127
Sample-and-Hold Amplifier 133
Ultra High-Frequency Operational Amplifier 141
Switched-Mode Power Supply Control Circuit 146
16-/32-Bit Microprocessor 363
Interrupt Generator 427
Interrupt Handler 437
VMEbus Controller (BUSCON) 453
Dual Universal Serial Communications Controller (DUSCC) 249
Enhanced Programmable Communications Interface (EPCI) 300
Dual Asynchronous Receiver/Transmitter (DUART) 319
Dual Asynchronous Receiver/Transmitter (DUART) 339
3-State Quad Bus Driver
3-State Quad Bus Transceiver
FIFO RAM Controller (FRC) 562
Microcontroller 571
Interrupt Control Coprocessor 574
Bus Interface Register Array 587
2K-Bit TTL Bipolar RAM (256 x 8)
2K-Bit TTL Bipolar RAM (256 x 8)
8-Bit Latched Bidirectional I/O Port 595
Addressable/Bidirectional /O Ports 601
Addressable/Bidirectional I/O Ports 601
CMOS Single-Chip 8-Bit Microcontroller 479
CMOS Single-Chip 8-Bit Microcontroller 479
1/0 Expanded CMOS Microcontrolier 493
Single-Chip 8-Bit Microcontroller 510
576-8it TTL Bipolar RAM (64 x 9)
256-Bit TTL Bipolar RAM (256 x 1)
256-Bit TTL Bipolar PROM (32 x 8)
256-Bit TTL Bipolar PROM (32 x 8)
256-Bit TTL Bipolar PROM (32 x 8)
Field-Programmable Logic Array (16 X 48 X 8) 743
Field-Programmable Logic Array (16 X 48 X 8) 743
Field-Programmable Logic Sequencer (16 X 48 X 8) 749

4K-Bit TTL Bipolar PROM (512 x 8)
256-Bit TTL Bipolar PROM (32 x 8)
256-Bit TTL Bipolar PROM (32 x 8)
256-Bit TTL Bipolar PROM (32 x 8)
1K-Bit TTL Bipolar PROM (256 x 4)
1K-Bit TTL Bipolar PROM (256 x 4)
1K-Bit TTL Bipolar PROM (256 x 4)
1K-Bit TTL Bipolar PROM (256 x 4)

Vol.2

400
403

410
414

689
693
699

733
738

71
715
749
752
755
815
815
821
745
749
752
755
758
761
758
761
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825130 2K-Bit TTL Bipolar PROM (512 x 4)
82S130A 2K-Bit TTL Bipolar PROM (512 x 4)
825131 2K-Bit TTL Bipolar PROM (512 x 4)
825131A 2K-Bit TTL Bipolar PROM (512 x 4)
825137 4K-Bit TTL Bipolar PROM (1024 x 4)
825137A 4K-Bit TTL Bipolar PROM (1024 x 4)
825141 4K-Bit TTL Bipolar PROM (512 x 8)
825147 4K-Bit TTL Bipolar PROM (512 x 8)
825147A 4K-Bit TTL Bipolar PROM (512 x 8)
825147B 4K-Bit TTL Bipolar PROM (512 x 8)
82S153A Field-Programmable Logic Array (18 X 42 X 10)
825181 8K-Bit TTL Bipolar PROM (1024 x 8)
82S181A 8K-Bit TTL Bipolar PROM (1024 x 8)
82LS181 8K-Bit TTL Bipolar PROM (1024 x 8)
825185 8K-Bit TTL Bipolar PROM (2048 x 4)
82S185A 8K-Bit TTL Bipolar PROM (2048 x 4)
8251858 8K-Bit TTL Bipolar PROM (2048 x 4)
825191 16K-Bit TTL Bipolar PROM (2048 x 8)
82S191A 16K-Bit TTL Bipolar PROM (2048 x 8)
82HS195A 16K-Bit TTL Bipolar PROM (4096 x 4)
828212 2304-Bit TTL Bipolar RAM (256 x 9)
825212-40 2304-Bit TTL Bipolar RAM (256 x 9)
82S291A 16K-Bit TTL Bipolar PROM (2048 x 8)
82HS321A 32K-Bit TTL Bipolar PROM (4096 x 8)
82HS321B 32K-Bit TTL Bipolar PROM (4096 x 8)
82HS641A 64K-Bit TTL Bipolar PROM (8192 x 8)
82HS641B 64K-Bit TTL Bipolar PROM (8192 x 8)
83C451 1/0 Expanded CMOS Microcontroller
83C552 Single-Chip 8-Bit Microcontroller
83C751 CMOS Single-Chip 8-Bit Microcontroller
87C51 CMOS Single-Chip 8-Bit EPROM Microcontroller
87C451 CMOS Single-Chip 8-Bit EPROM Microcontroller
87C552 Single-Chip 8-Bit Microcontroller
87C751 CMOS Single-Chip 8-Bit Microcontroller
87C752 CMOS Single-Chip 8-Bit Microcontroller
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759

493
510
511
522
524
544
545
561

Vol.2
764
767
764
767
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773
776
779
779
782
832
785
788
791
794
794
794
797
797
801
719
719
804
807
807
810
810
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SIGNETICS MILITARY PRODUCT

QUALITY

Signetics Quality leadership begins with the In-
dustry'sfirstzero defectwarranty. Ifasingle de-
fectis foundin any lot thatwe ship, the entire lot
may be sent back to the factory.

Since 1984, Signetics has adopted zero accept
sampling plans in electrical, mechanical, and
hermetic acceptance testing. Zero accept lot
acceptance rates are typically 99.5% with any
lotin which a defect is found being rescreened
or scrapped.

The Department of Defense has issued con-
tractor/vendor correlated quality objectives of
lessthan 100 ppmin 1990. Signetics Estimated
Process Quality (EPQ) has beenwellunder 100
ppm since 1987

SIGNETICS PPM PROGRAM
Signetics offers a unique PPM Program to all
customers who are willing to commit resources
to defectreduction. The program contains five
basic steps:

1) The customer assigns an engineering
contact to work defect analysis with a Sig-
netics Quality Assurance Engineer (QAE).

2) Measurements are established at the cus-
tomer’s facility summarizing inspection .
data by product, test quantity and reported

defects.

Each month this data is analyzed, com-
pared to Signetics data, and a Parieto
Analysis is generated to identify the top 10
suspect device types measured in ppm by
Signetics QAE.

The customer agrees to send all defects
found of these device types to the Signet-
ics Assigned QAE regardless of lot dispo-
sitioning. (If the entire lot is returned, the
defects remain segregated with the lot.)

P2

3

-~

4

=

5

Signetics will retest each and every re-
ported defect and, if invalid, will return the
devices to the customer's contact with
complete variables data to substantiate
the invalidation. If valid, Signetics will im-
plement corrective action.

This process iteration continues until corrective
action is complete. The next 10 suspect de-
vices are then determined and the process is
repeated until the overall customer ppm mea-
surement agrees with Signetics data.

September 1990

Quality and
Reliability

SIGNETICS SHIP-TO-STOCK
(STS) PROGRAM

Customers who have demonstrated the effec-
tiveness of the PPM program may choose to re-
duce incoming inspection sampling, implement
skip-lot sampling, or discontinue inspection
completely. Signetics offers a proven STS pro-
gramwhich provides for mutually agreeable de-
vice types to be shipped and received directly
to the customer’s stock with reduced or no re-
ceivinginspection. Signetics ppm database, as
validated through the PPM Program, is moni-
tored by Signetics QAE to assure continued de-
fect-free performance. Acceptable candidates
for STS are selected from the customer and
Signetics ppm databases, where performance
by device is agreed to be below 100 ppm (this
is an arbitrary limitwhich can be negotiatedwith
each customer).

Signetics QAE will again perform a Parieto
Analysis based on device type, quantity ship-
ped/received, and the reported defect levels.
Those devices with a history of over 1000 de-
vices shipped (again, arbitrary) and under 100
ppm are candidates for STS. Written agree-
ment from the customer initiates the system.
Shipments of STS certified material are unique-
ly labeled by Signetics for easy recognition by
the customer’s receiving group. Signetics QAE
will continue to monitor the performance of
these device types to assure less than 100 ppm
defective on an ongoing basis. Should the Sig-
netics performance exceed 100 ppm in arolling
3month period, Signetics will formaily notify the
customer that the device has been removed
from STS and the customer’s receiving inspec-
tion should be resumed. Similarly, the custom-
ermay abandon the system atany time, for any
reason, simply by notifying the Signetics QAE.

Signetics Commercial Divisions have success-
fully implemented STS programs at over 112
customer locations, involving over 6200 device
types. These customers enjoy the benefit of
lower cost-of-ownership, reduced competition,
andincreased profits. STS is our customers re-
ward for their investment in the PPM Program.

SIGNETICS JUST-IN-TIME (JIT)
PROGRAM

Afurther customer benefit of the PPM and STS
Programs is the Just-in-Time Program. The
Signetics JIT program supplements STS to as-
sure defect-free, on-time delivery, while mini-
mizing the customer's inventory. JIT is
available to any participating STS customer,

but only on those STS device types which are
also on the customer's Volume Purchase
Agreement (VPA) with Signetics. A firm VPA
release of 6 months minimum will assure
monthly, bi-weekly, or weekly defect-free ship-
ments to the customer's stock. Contact Military
Marketing for more information.

SIGNETICS MILITARY PRODUCTS
RELIABILITY

Signetics Reliability Assurance is involved
throughoutthe initial design and process defini-
tion, characterization, productrelease, andpro-
duction phases. Reliability organizations exist
in each product group of Signetics, as well as
in a Central Reliability group which establishes
reliability standards and ongoing stress evalua-
tion programs. A well-defined reliability pro-
gram not only assures quality and
quality-over-time, but provides dependability,
lower cost of ownership, and technical respon-
siveness to our customers.

Each Military product, new process, or revised
product released to production must first pass
the rigid commercial reliability standards, and
then be qualified to Military Standards. Each
Military die family and package type are sub-
jected to MIL-STD-883, Method 5005 Group C
and D (die and packages, respectively) to dem-
onstrate its suitability for Military usage. There-
after, Quality Conformance Inspections
conducted on each microcircuit group and
package type on an annual basis, per para-
graph 1.2.1 of MIL-STD-883.

The Corporate SURE Program also continu-
ously monitors Commercial products with re-
spectto processes and packages. The Military
and SURE data bases together assure the In-
dustry’s highest reliable products. Further de-
tail on the Signetics SURE Program may be
foundin any Signetics Commercial Data Manu-
al, or contact your local sales representative to
obtain a SURE Reliability Report.

SIGNETICS MILITARY QUALITY
IMPROVEMENT PROCESS

In 1980, Signetics recognized the need to im-
prove product quality from the 10,000 ppm level
tobelow 100 ppm. As evidenced by the preced-
ing sections, the Quality Improvement Process
has more than achieved that initial ppm quality
goal. Today, Signetics strives to demonstrate
continuous improvement in all business mea-
sures, including quality and service.
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MILITARY STANDARD

PRODUCTS

The Signetics standard product line offering in-
cludes JAN qualified Class S and Class B prod-
ucts, Standard Military and DESC Drawings,
and Class B and C vendor standard products.

All Signetics standard products are 100%
screened to the requirements of the most cur-
rent issue of MIL-STD-883, Method 5004, and
periodically sampled to Quality Conformance
Inspection (QCI), Method 5005. Signetics uti-
lizes alternate Group A and alternate Group B
for all product lines. The details of these test
methods, as well as additional related require-
ments of MiL-M-38510 and MIL-STD-883, are
not repeated herein so as to not mislead our
customers by errors or omission of require-
ments included in those specifications.

This product description supersedes all prior
dated Military Productliterature, including com-
mercial data books containing Military Product
electricalcharacteristics, flow descriptions, and
package physical dimensions.

JAN Qualified Products

Signetics JAN Class S and Class B products
are produced on government certified produc-
tionlines and are qualified by the Defense Elec-
tronics Supply Center (DESC)in Dayton, Ohio.

JAN Class S products represent the highest
level of quality and reliability as prescribed by
MIL-STD-454, Requirement 64 and by
MIL-HDBK-217, and are recommended for use
in the most critical of applications such as
manned space and satellite use,

JAN Class B products are the procurement
preference for all general Military applications
such as avionics, missiles, computers, launch
control, fire control, and critical ground support
electronics.

JAN qualified products are fabricated, as-
sembled, tested, andinspectedin U.S. Govern-
mentcertified facilities in Sunnyvale, California,
Orem, Utah, and Albuquerque, New Mexico.

DESC prohibits any customer imposed devi-
ations or waivers on procurement of JAN prod-
ucts. Products must conform completely to
government specifications and are verified by
Signetics Quality Control.
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Product
Description

JAN qualified products are listed on the Quali-
fied Products List, QPL-38510, issued periodi-
cally by DESC. For current QPL information,
customers may contact their local sales repre-
sentative, Military Marketing or directly with
DESC-EQM at (513) 296-6355. The JAN
products listed herein should be considered
valid only on its date of publication.

These categories of product conform to quality

Levels S and B of MIL-HDBK-217 (nq = 0.25 for
Class S, 1.0 for Class B).

Standard Military Drawing (SMD)
DESC selected item drawings (mini-specs)
were produced by DESC-ECS during the peri-
odof 1976-1986 to serve as aninterim standard
foruse prior to the publication of a JAN detailed
slash sheet.

Standard Military Drawings (SMD), introduced
in 1986, fulfill the same needs as DESC Draw-
ings, but are streamlined about the general re-
quirements of compliant non-JAN device types
as defined by MIL-STD-883, Paragraph 1.2.1.

Until a qualified JAN device is available, the
SMD serves as the Class B standard procure-
ment preference as defined by MIL-STD-454,
Requirement 64.

All Signetics products offered as SMD's fully
conform with MIL-STD-883, Paragraph 1.2.1
and to the detailed drawing. Final electrical,
Group A, and end-point electrical tests are de-
fined by the SMD.

Many SMD products are dual-marked with the
Signetics Class B standard product part num-
ber.

This category of product conforms to Quality
Level B-1 of MIL-HDBK-217 (nq = 2.0)

Signetics Class B Standard

Products

Signetics Class B Vendor Standard products
are offered for use when JAN products are not
qualified on the QPL, when SMD products are
not available, or when program requirements
allow the use of vendor standard products.

All Class B standard products are compliant to
MIL-STD-883, general provisions Paragraph
1.2.1 for non-JAN devices. No claims by
Signetics are otherwise made of equivalence to
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JAN products or to MIL-M-38510. Signetics
standard products also conform with JEDEC
Publication 101.

Electrical specifications are as included in the
most current Signetics Military Data Manual.

* 100% final electrical tests include all data
manual parameter limits, test conditions,
and temperatures applicable to Subgroups
1,2,3,7,8,and 9 of MIL-STD-883,
Method 5004 for digital products, or to
Subgroups 1, 2, 3, 4, and 9 for Linear
products.

Alternate Group A sample electrical
inspection tests include applicable final
electrical subgroups as well as all other
Data Manual parameters with specified
minimum or maximum limits.

End-point electrical tests used for QC|
inspection sampling (Groups C and D) are
those Data Manual parameter limits, test
conditions, and temperatures applicable to
the Group A Subgroups specified in the
most similar associated detail specification
(slashsheet).

Electrical parameters which have no specified
minimum or maximum limits (typical perform-
ance only) are not tested. Parameters which
have limits specified at 25°C only, are tested
only at that temperature. Detailed parameter
assignment to Group A subgroups and other
test details are contained in documented Sig-
netics internal Product Electrical specifications,
and are available upon request. Actual test
program symbolics are available for customer
review at the factory, but are considered
proprietary and will not be copied or otherwise
distributed outside of Signetics.

Waivers or deviations deemed necessary in
contracts must be processed in accordance
with MIL-STD-480.

Package types which do not have case outline
letters assigned in MIL-M-38510, Appendix C,
are assigned case outline letters per JEDEC
Publication 101.

The Signetics standard Product Assurance
Plan documentation is available for customer
review at the factory.

This category of product conforms to quality
level B-1 of MIL-HDBK-217 (ng = 2.0).
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Product Description

General Information

® All Signetics products are considered

sensitive to electrostatic discharge (ESD),
regardless of ESD category. In-process
factory ESD controls are maintained from
die attach through shipping. Devices are
packed in protective tubes or magazines,
enclosed in a Faraday shield container, and
labeled in accordance with MIL-STD-129.

WARNING: Devices may be degraded
or destroyed if proper ESD handling
techniques are not used when opening
the shipping contalner. The Signetics
warranty is void If product is not
properly protected.

ESD Information

@ Signetics products which have been
classified for electrostatic discharge
sensitivity (ESDS) according to MIL-
STD-883, T/M3015, are described in the
product listings of the current Military
Product Reference Guide. Class 1 devices
are further described by the highest level
that samples were found acceptable at
1kV, 500V, and 250V. For information
regarding products not yet classified,
please contact Military Marketing.

® All Signetics production areas, critical
support areas, subcontract test labs, and
authorized distributor stocking locations are
certified and periodically self-audited by
Signetics Quality Assurance.

® Government Source Inspection (GSI) is
provided on JAN qualified products by the
Defense Contract Administration Services
(DCAS). GSl services for all other
non-JAN products must be delegated by
the customer's Contracting Officer.

® Customer Source Inspection (CSI) which is
contractually required on standard products
is restricted to final documentation review
only (Signetics does not identify work-in-
process by customer). For custom or
semi-custom products, CSl is permissible
atany in-process operation.
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@ Source or Spec Control Drawings (SCD),
Altered Item Drawings, and Selected Item
Drawings (SID) are acceptable for review.
The Signetics review guidelines reflect the
standard requirements of MIL-STD-883,
Paragraph 1.2.1.

® Signetics is agreeable to customer
imposed qualification, First Article, or
MIL-M-38510 QCl requirements on
non-JAN products. Contact the factory for
price and delivery information.

® Purchase order directed standard data
pack requirements are acceptable for
screening or QCl attribute data for all
products. Contact the factory for price and
delivery information.

@ Signetics offers a one year limited warranty
from the time of delivery to the customer on
standard products for performance,
workmanship, and conformance to the
applicable product specifications. Products
procured through Signetics authorized
distributors are similarly under warranty for
one year from the time of delivery to the
customer. This warranty is not transferable
through multiple distributor transactions,
andis invalid for any product which is
delivered by or transferred through a
non-authorized distributor, broker or test
laboratory.

® The Signetics warranty is invalid if the
customer or his subcontractor subject the
product to alteration (e.g., marking, lead
cutting) or stresses beyond the capability of
the product. Where environmental stress
screening is contractually required, it is
strongly recommended that Signetics be
consulted as to the ability of the devices to
survive the stresses, and that the test
laboratory be certified by the customer's
QA organization.

® Signetics recognizes that many govern-
ment contracts require current lead finish
solderability acceptance testing on every
lot, and/or 100% solder coat rework.
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Because all Signetics products are solder
coated after burn-in and prior to shipment,
we recommend that the rework of solder
coat not be attempted by our customers or
their subcontractors.

WARNING: Device seal integrity may be
downgradedordestroyedif propercon-
trols to avoidextreme thermal shock are
not employed during solder coat. The
Signetics warranty is void if product is
damaged in solder coat rework.

Solderability acceptance testing per MIL-
STD-2000 and/or WS6536 can be performed
by Signetics as a line-item lot test charge, if
required. See the SOW-2000 Testing State-
mentincluded in this section.

© All products are marked with a unique
country of origin code identifying the
assembly plant location. The code “USA”
signifies assembly in our Orem, Utah
facility, and the code “THAI" signifies
assembly in our Bangkok, Thailand facility.

® The Signetics plant address information is
as follows:

Company Headquarters
Signetics Company

811 E. Arques Avenue

P.O. Box 3409

Sunnyvale, Ca 94088-3409
Telephone: (408) 991-2000
Telex: 172243

Stateside Manufacturing
Signetics Company

1275 S. 800 East Street
Orem, Utah 84058
Telephone: (801) 225-6600

Offshore Manufacturing
Signetics Thailand Co. LTD.
303 Chaeng Wattana Road
Bangkhen

Bangkok, Thailand
Telephone: 66-2-521-0653



Signetics SOW-2000

Solderability Acceptance Testing

Statement of Work
Military Products Reference Guide
FEATURES : ORDERING INFORMATION
« Complies with MIL-STD-2000
solderabllity requirements LINE ITEM SOW-2000
o Complies with WS6536E/l When the line item stated above is entered in conjunction with a valid part number,
solderablility requirements Signetics will apply the requirement of this statement of work to that item per ship
+ Maximizes component “Shelf date requested.
Life”
DESCRIPTION semiconductor products with respect to  meet these solderability requirements.

MIL-STD-2000 (dated January 1989)and/  solderability of lead finish. Signetics Mili-  Since the testing is performed just prior to
or the Weapons Specification WS6536E/l  tary Products has generated a standard  shipment component shelf life is maxi-
(dated March 1986) is often imposed on  flow to generate an economic solutionto  mized.

STATEMENT OF WORK
DESCRIPTION

1) | All components will be shipped with a hot solder dip lead finish that conforms with MIL-M-38510/P3.5.6.3.4 and MIL-
STD-2000/P5.4.4..2, method 4A. This lead finish is applied over bare base metal and after the burn-in operation. Seal
date codes will be no older than 3 years.

2) | Each lot and sublot required to meet the customer scheduled deliveries (each line item), will be submitted to solderabil-
ity testing within 30 calendar days of the line item shipment. A lot test charge will be entered with each line item to en-
sure the factory is aware of the special test requirement, this line item will reference SOW-2000.

3) | The solderability test will be performed in accordance with MIL-STD-883/M2003, except aging will be 8-12 hours in-
stead of the 4-8 hours prescribed by 883. The sample size shall be based on an AQL of 1.0% per MIL-STD-105, level
8-2, which is a sample of 13 devices, test all leads, C=0. The test sample will be selected from shippable units, pack-
aged separately, and delivered with the line item.

4) | Aseparate C of C will be prepared that certifies solderability acceptance; the test attributes and date of testing; the date
of the soldercoat application; and stating compliance to MIL-M-38510/P3.5.6.3.4b and MIL-STD-2000/P5.4.4.1,
6.4.4.3(4a), and 5.4.13 and WS6536/P4.3.7

5) | Aseparate packing label will be placed on each intermediate container (the box that contains a single lot of tubes/ma-
gazines), with the date of soldercoat application and the date of solderability acceptance.

September 1990 12
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For standard products, customers shall specify
the complete part number as listed in the prod-
uct description herein or in the Signetics pub-
lished price book. Use of the lead finish
designator “X” is highly recommended for pro-
curement, as it simplifies multisource procure-
ments from manufacturers who may process
devices with differentlead finishes. The actual
lead finish designator is marked on the product
andon the shipping documents. Use of the Sig-
netics factory number (i.e., JB54LS161AF or
RB54LS161AF) is not recommended due to
possible errors in order entry transposition.

September 1990

Ordering
Information

For non-standard products, customers shall
specify the SCD number and drawing revision.

For all products, purchase order options in-
clude:

® Source Inspection; Government (GSI) and/
or Customer (CSI). A letter of delegation
(DCAS) and source point description must
accompany the purchase order prior to or-
der entry.

® Special packing or packaging.

® Data packs; For Class B and C product,
two options may be specified: Screening
and Group A attribute data (supplied as a
single data set), and/or Quality Confor-
mance Inspection (QCI) attribute data (in-
cludes QCl groups B, C and D). For JAN
Class S products, data packs include
screening attributes, QCI attributes, and all
variables data (SEM photographs or X-ray
film are not included).
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All products, whether JAN or standard product,
are marked with the following information: per
MIL-M-38510:

® ESD identifying triangle(s).

® Signetics manufacturer's identification logo:

=

® Compliant product identifier, “C*, per
MIL-STD-883, 1.2.1. Not applicable to JAN
or Class C products. This identifier is in-
cluded on date codes after 8749.

® |nspection lot identification seal date code.

® Signetics manufacturer's designing symbol
per NAVSHIPS 0967-190-4010. The Sig-
netics manufacturer’s designating symbol
are the characters “DKB".

® Country of origin, "USA" or “THAI".
® Part number.

® The Pin 1 index point for most packages is
found as a part of the package construction
(i.e., the dual-in-line notch, the flat pack Pin
1 enlargement, or the leadless chip carrier
elongated Pin 1 base terminal or cham-
fered package corner). The ESD identify-
ing symbol is located in the Pin 1 quadrant,
but not necessarily adjacent to Pin 1. For
leadless chip cariers, the ESD identifier is
located on the top surface at Pin 1.
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Coding
Explanation

The following examples illustrate the part
marking system for 54LS161A standard
product.

® For JAN products, the part number is

per MIL-M-38510 and detailed device
specification.

o M38510 /31504 Et

Lead finish designator
Case outline designator
Device class designator
Device type
Detailed drawing
General specification
JAN certification

® For Standard Military Drawing products,
the part number is per the drawing.

$962 - 76008 01 T
Lead finish designator

Case outline designator
Device type
Drawing number

Federal supply code for microcircuits (FSC)

® For Signetics Vendor Standard Prod-
ucts, the part number is as listed in this
product description or in published price
lists.

S4LS161 A/BE T-
' Lead finish designator

Case outline designator

Device class designator (B or C)

Speed selection (optional)
Generic device type
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SIGNETICS STANDARD

PACKAGE DESCRIPTIONS

All Military package case outlines and physical
dimensions conform with the current revision
MIL-M-38510, Appendix C, except for package
types which are not included in that specifica-
tion.

The physical dimensions for standard package
types which are notincluded in Appendix C are
included herein in Appendix C format. Case
outline letters are assigned to these packages
accordingto JEDEC Publication 101 as follows:

Packaging
Information

A case outline suffix number is assigned herein
for identification purposes only, and is not
marked on the product.

Signetics Military products are offered in awide
range of package configurations to optimally fit
our customer needs.

® Dual-in-line Packages; Frit glass sealed
CERDIP (F package family) with 8-40
leads, and side-brazed ceramic (I package
tamily) with 48-64 leads.

@ Ceramic Chip Carriers; triple laminated,
metal-lidded LCC (G package family) with
20-68 terminals.

® Pin Grid Array; metal-lidded ceramic pin
grid (P package family) with 68-100 leads.

® Shown in Table 1 are the case outline let-
ters assigned according to Appendix C of
MIL-M-38510 and JEDEC publication 101.
Unless otherwise noted, all package types
are Configuration 1 and all lead finishes are
hot solder dip Finish *A”.

U: Leadless chip carriers ® Flat Packages; Frit glass sealed alumina
X: Dual-in-line packages CERPAC (W package family) with 14-28
Y: Flat packages leads, and brazed leaded ceramic (Q pack-
Z: Al other configurations age family) with 52 leads.

Table 1.

Package Description Type Designation Case Outline Theta-JC °C/Watt*
8DIP3 D-4 P 28
14DIP3 D-1 Cc 28
16DIP3 D-2 E 28
18DIP3 D-6 \' 28
20DIP3 D-8 R 28
22DIP4 D-7 w 28
24DIP3 D-9 L 28
24DIP4 D-11 X2 28
24DIP6 D-3 J 28
28DIP6 D-10 X2 28
40DIP6 D-5 Q 28
48D1P6 D-14! X2 28
50DIP9 D-12! X2 28
64DIP9 D-13! X2 28
14FLAT F-2 D 22
16FLAT F-5 F 22
18FLAT F-10 VG 22
20FLAT F-9 S 22
24FLAT F-6 K 22
28FLAT F-11 Y2 22
52FLAT Y-11 Y2 22
18LLCC C-9 U2 20
20LLCC c-28 2 20
28LLCC c-43 3 20
32LLCC C-12 u?2 20
44LLCC C-5 u? 20
68LLCC C-7 u?2 20
68PGA P-AB 22 20
84PGA P-AB z?2 20

NOTES:

1. Configuration 2. .
2. Per JEDEC publication 101.

3. Dimension A (LLCC thickness) is 75mils maximum.
4. See RADC test report RADC-TR-86-97 for thermal resistance confidence and derating.
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Packaging Information

CASE OUTLINES Y (FLAT PACKAGES)

Configuration 1

NOTES:

1. Alead tab (enlargement) or index dot is located
within the shaded area shown at Pin 1. Other pin

numbers proceed sequentially from Pin 1 counter-

clockwise (as viewed from the top of the device.

2. This dimension allows for off-center lid, meniscus

and glass overrun,

3. Thereference pin spacing is 0.050 between center-
lines. Each pin centerline is located within +0.005 of
its logitudinal position relative to the first and last pin

numbers.

4. This dimension is measured at the point of exit of

the lead body.
. This dimension applied to all four comner pins.

om

hot solder dip lead finish

. Lead dimensions include 0.003 inch allowance for

E

Configuration 2

-

OUTLINE Y1 NOTES
CONFIGURATION 2
NO. LEADS 52
SIG. PKG. QP
SYMBOL INCHES
Min Max
A 0.045 | 0.100
b 0.015 | 0.026 6
c 0.008 | 0.015 6
D - 1.330 2
E 0.620 0.660
e 0.0508SC 3
L 0.250 | 0.370
Q 0.054 | 0.0666 4
S - 0.045 5
S1 0.005 - 5
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Packaging Information

CASE OUTLINES X (DUAL IN-LINE PACKAGES)

_.1 SEE NOTE 1 - L A SEENOTE
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Contiguration 1 Configuration 2

1. Anindex notch is located within the shaded area shown. Pin 1 is adjacent to the notch to the immediate left (as
viewed from the top of the device) and other pin numbers proceed sequentially from Pin 1 counterclockwise.

. The minimum limit for Dimension b1 is 0.023 inches for all four corner pins.

. This dimension allows for off-center lid, meniscus, and glass overrun.

. This dimension is measured at the centerline of the leads for Configuration 2.

. The reference pin spacing is 0.100 between centerlines. Each pin centerline is located within +0.010 of its
longitudinal position relative to the first and last pin numbers.

. This dimension is measured from the seating plane to the base plane.

. This dimension applies to all four corner pins.

. Lead dimensions include 0.003 inch allowance for hot solder dip lead finish.

QbW

(o BN N}
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Packaging Information

LEADLESS CHIP CARRIER (LLCC) PINOUTS
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24-Lead Logic Pinout for 28 Terminal Chip Carrier
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24-Lead Memory Pinout for 28 Terminal Chip Carrier

O = Chip Carrier Terminal Number
O = Dual In-Line Lead Number
NC = No Connect
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28-Lead Pinout for 28 Terminal Chip Carrier
for all Device Types
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22-Lead Memory Pinout for 28 Terminal Chip Carrier
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Packaging Information

LEADLESS CHIP CARRIER (LLCC) PINOUTS

ONNONNO
ojujojajo

HEEDE
® 0 6

(TOP VIEW)

14-Pin Logic Pinout for 20 Terminal Chip Carrier

O = Chip Carrier Terminal Number
O = Dual In-Line Lead Nurmber
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16-Pin Logic Pinout for 20 Terminal Chip Carrier
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TEST GUIDELINES )

This data book has been prepared by the Sig-
netics Military Products Group with the inten-
tion of describing both the requirements or
limits of the devices contained within and the
specific conditions which will be employed to
meetthe requirements. To ensure the accuracy
of both the test program and the data sheets,
the Quality and Reliability Group for the Military
Group has performed at 100% audit of all such
material and continues to monitor the process
through approval of all test programs and data
sheet ECNs (Engineering Change Notices).

There are some test condition details which can
be best described in an overview section such
as this. They are:

Logic Products
1. Functional Test

A) Consists of applying specific Logic
patterns to the device inputs while ver-
ifying the correct output states.

B) Uses Logic levels where V, = Vo or
VOH.
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Test Guidelines

C) Is generally performed with no output
load.

2. Fmax Measurement

A) s performed at the specified clock fre-
quency and consists of ensuring that
the device does function. There are no
constraints on Pulse Rise Time, Fall
Time or Setup and Hold conditions.
This test can be best described as a
“Toggle” test run at the maximum de-
vice specified frequency.

3. AC Parametric Measurements

A) Signetics has upgraded the AC speci-
fications of the gold-doped (TTL), Low
Power Schottky (LS) and Schottky (S)
devices by adding in 50pF limit tables
that apply over temperature. The data
sheet indicates that these new limits
are presently guaranteed, but Signet-
ics Military Group is generating and
implementing test capabilities and will
be actually performing these new limit
conditions within the next year. During

the interim, Signetics will be perform-
ing testing to either the 15pF or 50pF
output load and limits specified. Cur-
rently the ATE (Automatic Test equip-
ment) being employed actually have
test head/load board capacitances that
exceed 50pF.

B

=

While performing any specific AC test
(e.g., tpL ), test conditions not in-
tended to be measured at this point,
but which could affect the result due to
the testing environment will be setata
non-critical condition (e.g., setup and
hold). In other words, critical (spec)
test conditions will be generally re-
stricted to only the parameter under
test.

4. lcc Measurements

A) The input voltage conditions while per-
forming this test is either greater than
or equal to 4.0V (High State) or equal
to Ground (Low State). Any lgc mea-
surement which requires clocking will
be so noted in the data sheet.
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Section 2
EPROM Data Sheets

INDEX

27C64A 64K CMOS UV Erasable PROM (8K x8) ...........................
27C256 256K CMOS UV Erasable PROM (32K x8) .................. ... ...,
27C512 512K CMOS UV Erasable PROM (64K x8) ................oovvi...
27HC641  64K-Bit CMOSPROM (BKX8) ........c.iviruiiiiiininiiie .,






Signetics 27C64A
64K CMOS UV Erasable PROM

(8K x 8)

Product Specification
Military Application Specific
Products
DESCRIPTION CERDIP PIN CONFIGURATION LLCC PIN CONFIGURATION

The Signetics 27C64A CMOS EPROM is

64K-Bit 5V only memory organized as

8192 words of 8 bits, employing advanced ver [1]

CMOS circuitry for systems requiring ar2 [Z]
high-power, high performance speeds A (3]

and immunity to noise 2s [4]

The 27C64A has a non-multiplexed ad- as 5]
dressing interface and is pin compatible ‘ As (]

with the standard 2764. N
The 27C64A achieves both high perform- NG ToP ViEw
ance (200ns access time) and low power

consumption (10mA active current maxi- A (3]

mum, CMOS inputs) making it ideal for Ao %

high performance portable equipment. 0 [

The highest degree of protection against 0y 112

latch-up is achieved through EPI (Epitax- 0, [13

ial) processing. Prevention of latch-up is aND E1
provided for stresses up to 100mA on ad-

dress and data pins for -1V to Vg + 1V.

The 27C64A is programmed with stan-

dard EPROM programmers and the intel- PIN NAMES
ligent programming algorithm may be Ao -Arz Addresses
utilized. 0 -0 Outputs PIN/ FUNCTION
FEATURES OE Output Enable 1 Ne 12 Ne » TE
CE Chip Enable 2 Vpp 13 0 24 Ay
® CMOS microcontroller and micro- 3 A 1404 25 OF
processor compatible PGM Program Strobe s A B o
- Universal 28- and 32-Pin memory NC No connect 3 Ag " z‘c 2 :9
site, 2-line control GND Ground 8 :; 19 oi 0 NG
® Low power consumption Vep Program Voltage o R o »
- 10mA maximum active current Vee Power Supply n oA 2 07

- 100pA maximum standby current

® Noise Immunity features
- +10% supply voltage
- Maximum latch-up immunity
through epitaxial processing
® Fast, reliable intelligent program-
ming
- Programs in under one minute

- 12.5Vpp

March 8, 1990 23 853-0870 99072



Signetics Military Application Specific Products Product Specification

64K CMOS UV Erasable PROM (8Kx8) 27C64A
BLOCK DIAGRAM
DATA OUTPUTS
0g-07
OE —»
OUTPUT ENABLE
FGH —> PROGRAMMING LOGIC OUTPUT BUFFERS
CHIP ENABLE
TE —»
¥ DECODE Y-GATING
65,536 BIT
Ag-Ag2 X DECODE csﬁl MATRIX
ADDRESS —»]
INPUTS
ORDERING INFORMATION
PACKAGES ORDER CODE
150ns 200ns 250ns 350ns
28-pin Ceramic DIP w/Quartz 27C64A/BXA-15 27C64A/BXA-20 27C64A/BXA-25 27C64A/BXA-35
28-Pin Coramic DIP wlo Quartz | 7064pA/BXA-150T | 27C64A/BXA-200T | 27C64ABXA-250T | 27C64A/BXA-350T
3733229&?1’3%‘;'?' LLce 27C64A/BUA-15 27C64A/BUA-20 27C64A/BUA-25 27C64A/BUA-35
ABSOLUTE MAXIMUM RATINGS?
SYMBOL PARAMETER RATING UNIT -
TstG Storage temperature range -6510 +125 °C
V), Vo Voltage on any pin with respect to ground -2.0to Veg +7V '
\ Voltage on TE pin with respect to ground -2.0to +13.5 Vv
Vpp Supply voltage with respect to ground during programming -20t0 14.0 \
Tc Operating temperature during read -55 to +125 °C
RECOMMENDED OPERATING CONDITIONS
SYMBOL PARAMETER TEST CONDITIONS LIMITS UNIT
Min Nom Max
Vee Supply voltage 45 5.0 55 v
Vigd High-level input voltage 2.0 Vg +0.5° '
Vigd High-level input voltage CMOS Vep = Voo Ve - 0.2 Veo+0.2° v
vid Low-level input voltage Vpp = Ve -0.58 0.8 v
V) 3 Low-level input voltage CMOS Vpp = Voo 0.28 0.2 v
lon High-level output current -400 HA
loL Low-level output current 21 mA
Vpp Vpp read voltage® Vee-0.7 Vee v
Ta Operating temperature range -55 +125 °C
March 8, 1990 24




Signetics Military Application Specific Products Product Specification
64K CMOS UV Erasable PROM (8Kx8) 27C64A
DC ELECTRICAL CHARACTERISTICS -55 °C < Tg < + 125°C, Vg = 5V £ 10%
SYMBOL PARAMETER TEST CONDITIONS 27C64A-15, -20, -25 27C64A-35 UNIT
: Min Typ4 Max Min Typ* Max
IuH Input leakage current V| = Veo = Max 0.01 +1.0 0.01 +1.0 HA
L V; =0.0V 1.0 -1.0
loi Output leakage current V| = Vgg = Max 0.01 +1.0 0.01 +1.0 pA
low V,=0.0V -1.0 -1.0
. CE=0E-V,
lec®7 Operating supply current v L
: pp =Vee 30.0 25.0 mA
TTL TTL inputs Ogy = OmA
lan57 CE=CE-V,
cc Operating supply current Vpp = Ve = Max 10.0 10.0 mA
CMOS
00.7 =0mA
1gg® Standby supply current TE=Vj
TTL TTLinputs Veg = Max 10 10 mA
1gg58 Standby supply current
CMOS | CMOS inputs CE = Vec = Max 1000 1400 wA
Ipp’ Vpp read current Vpp = Vgg = Max 100.0 100.0 pA
Vi Input Low voltage (TTL) Vpp = Vg = Max -0.510 +0.8 -0.510 +0.8 \
ViL Input Low voltage (CMOS) Vpp = Vg = Max -0.210 +0.2 -0.210 +0.2 v
Vi Input High voltage Vpp = Vg = Min 2.0 Ve +0.510 2.0 Vec+050 | v
Viu Input High voltage (CMOS) Vpp = Ve = Min Vec -0.2 Veo +0.210 | Vg -0.2 Vee +0.210 \
Vou Output Low voltage loL = Max, Ve = Min 0.45 0.45 \
Vo Output High voltage lon = Max, Vg = Min 24 24 \
los® Output short-circuit current Vee = Max -100.0 -100.0 mA
CAPACITANCE T, = 25°C, f = 1.0MHz'0
SYMBOL PARAMETER TEST CONDITIONS MAX UNIT
C Address/control capacitance V=0V 6 pF
Co Output capacitance Vo =0V 12 pF
READ MODES
PINS
MODE TE OF PG Vep QUTPUTS
(20) (22) [t1)) It (11-13, 15-19)
Read ViL Vi ViH Vee Do
Oulput disable Vi V"; V||3 Vece Hi-Z
Standby Vi X! X! Vce Hi-Z
READ MODE output pins. Assuming that addresses are STANDBY MODE

The 27C64A has two control functions, both of
which must be logically active in order to obtain
data at the outputs. Chip Enable (CE) is the
powercontrol and should be used fordevice se-
lection. Output Enable (OE) is the output con-
trol and should be used to gate data from the
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stable, the address access time (tacc) is equal
to the delay from TE to output (tcg). Data is
available atthe outputs after a delay of tcg from
the falling edge of OE, assuming that CE has
been low and addresses have been stable for
at least tacc -toe.

25

The 27C84A has a Standby mode which re-

duces the maximum Vg currentto 100pA. The
deviceis placed in the Standby mode whenCE
pin is in the High state. When in the Standby
mode, the outputs are in a high-impedance
state, independent of the OF input.
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Product Specification

64K CMOS UV Erasable PROM (8Kx8)

27C64A

READ OPERATION - AC CHARACTERISTICS -55°C <Tc<+ 125°C, 4.5V < Vg <. 5.5V

VERSIONS 27C64A-15 27C64A-20 27C64A-25 27C64A-35 UNIT
SYMBOL CHARACTERISTICT Min | Max | Min | Max | Min | Max | Min | Max
tace Address to output delay 150 200 250 350 ns
tce TE to output delay 150 200 250 350 ns
toe OE to output delay 65 75 100 120 ns
top'® OE or CE High to output Hi-Z 40 55 55 75 ns
Qutput hold from addresses
10 )
toH TE or OE change - whichever is first 0 0 0 0 ns
ERASURE CHARACTERISTICS erasure. The maximum integrated dose a cent lamps have wavelengths in the

The recommended erasure procedure for the
27C64A is exposure to shortwave ultraviolet
light which has a wavelength of 2537 Ang-
stroms { k ). The integrated dose (i.e., UV in-
tensity x exposure time) for erasure should be
aminimum of 15Wsec/ecm2. The erasure time
with this dosage is approximately 15 to 20 min-
utesusing an ultravioletlamp with a 12,000pW/
cm? power rating. The 27C84A should be
placed within one inch of the lamp tubes during

27C64A can be exposed to without damage is
7258uW/cm? (1 week @ 12,000Wsec/cm?).
Exposure of these CMOS EPROMs to high in-
tensity UV light for longer periods may cause
permanent damage.

The erasure characteristics of the 27C64A are
such that erasure begins to occur upon expo-
sure to light with wavelengths shorter than ap-
proximately 4000 Angstroms ( A ). Itshould be
noted that sunlight and certain types of fluores-

3000-4000 k range. Data shows that constant
exposure to room level fluorescent lighting
coulderase the typical 27C64A in approximate-
ly three years, while it would take approximate-
ly one week to cause erasure when exposed

to direct sunlight. If the 27C64A is to be ex-
posed to these types of lighting conditions for
extended periods of time, opaque labels should
be placed over the window to preventuninten-
tional erasure.

AC TESTING LOAD CIRCUIT AC WAVEFORMS
13V Vin
¥ ADDRESS N
ADDRESSES >]‘ " VALID "
Vee viL
T ViH
3.3KQ TE 1
w ONDER our o e
o—
TEST CE
[} VIH
l I OE 1 11
- = toE ->- - viL
[e—— tpcC ———> _‘O_H - v
oUTPUT HiZ (77777 vauo SN\ Wz oM
NOTE: NMNNN\Y outeut £ //7F VoL
Cg = 100pF AND INCLUDES JIG CAPACITANCE
Input Pulse Characteristics: 1, t < 5ns, PRR = 1MHz; for measurement points see Note 11.
Figure1. Test Configuration
PROGRAMMING MODES
PINS
MODES CE OE PGH Ay Ay Vpp Vee OUTPUTS
(20) (22) (27) (24) (10) (1) (28) (11-13, 15-19)
Intelligent programming Vi Vi Vi X12 X12 Vep 6.0V15 Dy
Program verify Viy Vi Viy X12 X12 Vep 6.0V15 Do
Program inhibit Vi ViH X X12 X2 Vpp 6.0V15 Hi-Z
Imelligem identifier-manufacturer'4 VlL VIL V"_ VH13 \ Vcc Vee 15H
Intelligent identifier!4 VIL V||_ V||_ VH13 VIH Vcc VCC OBH
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Product Specification

64K CMOS UV Erasable

PROM (8Kx8)

27C64A

CMOS

NOISE CHARACTERISTICS

Special epitaxial processing techniques have
enabled Signetics to build CMOS with features
adding to system reliability. These include In-
put/Output protection to latch-up. Each of the
dataand address pins will notlatch-up with cur-
rents up to 100mA and voltages from-1Vto Veg
+1V.

Additionally, the Vpp (Programming) pin is de-
signed to resist latch-up to the 14V maximum
device limit.

PROGRAMMING
Caution: Exceeding 14.0V on Vpp pin may
permanently damage the 27C64A.
Initially, and after each erasure, all bits of the
27C64A are in the *1” state. Dataisintroduced
by selectively programming “0” into the desired
bit locations. Although only “0" will be pro-
grammed, both “1"and “0”can be presentinthe
dataword. The only way to change an “0"to a
“1"is by ultraviolet light erasure.

The 27C64A s in the programming mode when
the Vpp inputis at 12.5V and TE is at TTL-low.
The data to be programmed is applied 8 bits in
paraliel to the data output pins. The levels re-
quired for the address and data inputs are TTL.

INTELLIGENT

PROGRAMMING ALGORITHM

The 27C64A intelligent programming algo-
rithms rapidly program Signetics CMOS

EPROMs using an efficientand reliable method
particularly suited to the production program-
ming environment. Typical programming times
for individual devices are on the order of five
minutes. Actual programming times may vary
due to differences in programming equipment.

Programming reliability is also ensured as the
incremental program margin of each byte is
continually monitored to determine when it has
been successfully programmed. A flow-chart
of the 27C64A intelligent program algorithm is
shown in Figure 2.

The intelligent programming algorithm utilizes
two different pulse types: initial and overpro-
gram. The duration of the initial PGM pulse(s)
is 1ms, which will then be followed by a longer
overprogram pulse of length 3Xms. Xis adura-
tion counter and is equal to the number of the
initial 1ms pulses applied to a particular
27C64A location, before a correct verify oc-
curs. Up to 25 1ms pulses per byte are pro-
vided for before the overprogram is applied.

The entire sequence of program pulses and
byte verifications is performed at Vgg = 6.0V
and Vpp = 12.5V.

When the intelligent programming cycle has
been completed, all bytes should be compared
to the original data with Vcc = 5.0V.

PROGRAM INHIBIT

Programming of multiple 27C64A EPROMs in
parallel with different data is easily accom-
plished by using the Program Inhibit mode. A

high-level CTE input inhibits other 27C64A
EPROMs from being programmed.

Except for TE, all inputs of the parallel
27C64A's may be common. A TTL low-level
pulse applied to thePGMand CTE input with Vpp
at 12.5V will program the selected 27C64A.

VERIFY

A verify (read) should be performed on the pro-
grammedbits to determine thatthey have been
correctly programmed. The verify is performed
with OF and CE atV,_and PGM at V. Data
should be verified a minimum of Togy after the
falling edge of OF.

INTELLIGENT
IDENTIFIER MODE

The intelligent identifier mode allows the read-
ing out of a binary code from an EPROM that
will identify its manufacturer and type. This
mode is intended for use by programming
equipment for the purpose of automatically
matching the device to be programmed with its
corresponding programming algorithm. This
mode is functionalin the 25°C + 5°C ambient
temperature range that is required when pro-
gramming the 27C64A.

To activate this mode the programming equip-
mentmustforce 11.5V1o 12.5Von addressline
Ag of the 27C64A. Two bytes may then be se-
quenced from the device outputs by toggling
address line Ag from Vy_to V). All other ad-
dress lines must be held at V_during intelligent
identifier mode.

INTELLIGENT PROGRAMMING ALGORITHM DC PROGRAMMING CHARACTERISTICS
Ta=25°C + 5°, Vg = 6.0V £ 0.25V, Vpp = 125V + 0.5V

SYMBOL PARAMETER TEST CONDITIONS LIMITS UNIT
Min Max
Iy Input current (all inputs) Vin =V orViy 1.0 HA
Vi Input low level (all inputs -0.1 0.8 \
Viy Input High level 2.0 Vee + 0.5 \
VoL Output Low voltage during verify loL = 2.1mA 0.45 \
Vou Output High voltage during verify lon = -2.5mA 3.5 \)
lcca Vcc supply current Op-07=0mA 30 mA
lpp2 Vpp supply current (program) CE =V 30 mA
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64K CMOS UV Erasable PROM (8Kx8) 27C64A

AC PROGRAMMING CHARACTERISTICS

SYMBOL PARAMETER TEST CONDITIONS® LIMITS UNIT
Min Typ Max
tees TE setup time 2 us
tas Address setup time 2 Hs
toes OE setup time 2 Hs
tos Data setup time 2 Hs
tan Address hold time 0 us
ton Data hold time 2 us
torp?® OE High to output float delay 0 130 us
tves Vpp setup time 2 Hs
tycs Vg setup time 2 mus
tow PGM initial program pulse width (See note 17) 0.95 1.0 1.05 ms
torw PGM overprogram pulse width (See note 18) 2.85 78.75 ms
toe Data valid from OF 150 ns
NOTES:

1. Erase characteristics do not apply for one time programming (OT).

2. Stresses above those listed under “Absolute Maximum Ratings™ may cause permanent damage to the device. This is a stress rating only
and functional operation of the device at these or any other conditions above those indicated in the operational sections of this specification
is notimplied. Exposure to absolute maximum rating conditions for extended periods may affect device reliability.

. Minimum DC input voltage is -0.5V. During transitions, the inputs may undershoot to -2.0V for periods less than 20ns.

. Typical limits are at Vgg = 5V, T = + 25°C.

TTLinputs: spec Vi, Vi levels;

CMOS inputs: GND + 0.2V to Ve £ 0.2V.

. CEis Voo £ 0.2V. All other inputs can have any value within spec.

. Maximum active power usage is the sum lpp + Icc.

. Output shorted for no more than one second. No more than one output shorted at a time.

. Vpp may be one diode voltage drop below V¢c. It may be connected directly to V.

10. Guaranteed, but not tested.

11. AC characteristics tested at V|4 = 2.4V and Vy_ = 0.45V. Timing measurements made at Vo = 0.8V and Vo = 2.0V.

12.X can be V|_or V.

13.Vy =120V £ 0.5V,

14.A1 -Ag, Ago - A = VL.

15.Veo = 6.0V £ 0.25V.

16.AC Conditions of Test:

Input Rise and Fall Times (100% to 90%): 20ns
Input Pulse Levels: 0.45V to 2.4V

Input Timing Reference Level: 0.8V to 2.0V
Output Timing Reference Level: 0.8V to 2.0V

17. Initial Program Pulse width tolerance is 1imsec + 5%.

18. The length of the overprogram pulse may vary from 2.85msec to 78.75msec as a function of the iteration counter value X.

19. This parameter is only sampled and is not 100% tested. Output Float is defined as the point where data is no longer driven (see Timing

Diagram).

LE)

© ONO
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64K CMOS UV Erasable PROM (8Kx8)

27C64A

ADDR FIRST LOCATION

Ve =60V

INCREMENT ADDR

Vpp = 125V

—.(PROGRAM ONE 1ms PULSE)

INCREMENT X

X=252 YES
NO)
VERIFY ONE VERIFY
BYTE BYTE
PASS PASS
PROGRAM ONE PULSE

OF 3X msec DURATION

MO LAST ADDR?

YES
Ve = Vpp = 5.0V

COMPARE
ALL BYTES
TO ORIGINAL

DATA

PASS
DEVICE PASSED

DEVICE
FAILED

Figure 2. Intelligent Programming Flowchart

DEVICE
FAILED
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64K CMOS UV Erasable PROM (8Kx8) 27C64A

PROGRAM —»ta— VERIFY —»{
7 W \ VOH
ADDRESSES ) ADDRESS TABLE K
X sf—17 VoL
e tAl
s <]
jad] pma HZ 5—h| Vou
DATA —————— DATANSTABLE E—-(nmourvwo H
K. 7 VoL
tos > [*| tH l‘- DFP
46y 12,5V
4
Vep ]
5.0V
typs [¢—>
5% 6.0V
4
e/
5.0V
tvcs (<>
— \ \]
TE
N
N Vi
tcES [
4 ViH
X 4
PG
\ 72 > % viL
ow
> [F toes Vi
% ‘_ﬁ—/
0ES ViL
NOTES:
1. The Input Timing Regerence Level is 0.8V for Vj_and 2V for a Vi
2. toE and 1pFp are characteristics of the device but must be by the prog

3. When programming 27C64A, a 0.1uF capacitor Is required across Vpp and ground to suppress spurlous voltage translents which can damage the device.

Figure 3. Intelligent Programming Waveform
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DESCRIPTION

The Signetics 27C256 CMOS EPROMs
are 256K-Bit 5V only memories organized
as 32,768 words of 8 bits. They employ
advanced CMOS circuitry for systems
requiring low-power, high-performance
speeds and immunity to noise. The
27C256 has a non-multiplexed address-
ing interface and is plug compatible with
the industry standard 27256.

The 27C256 achieves both high-perform-
ance and low power consumption (10mA
active current maximum, CMOS inputs),
making them ideal for high-performance,
portable equipment.

It is programmed with standard EPROM
programmers and the intelligent program-
ming algorithm may be utilized.

FEATURES
® CMOS/NMOS microcontroller and

27C256

256K CMOS UV Erasable PROM

(32K x 8)

Product Specification

CERDIP PIN CONFIGURATION

LLCC PIN CONFIGURATION

TOP VIEW

microprocessor compatible PINFUNCTION
- Universal 28- or 32-Pin memory PIN NAMES 1 NC -2 KNG 2x TE
site, 2-line control Ap-Ayy Addresses :2; ng :3 8‘1’ §; él'o
® Low power consumption Og- 07 Outputs 4 A7 15 02 2% NC
5 Ag 16 Vss 27 Ay
© Noise Immunity features OE Output Enable 6 As 17 NC 3 Ag
. 7 18 O 2 A
- +10% V¢ tolerance CE Chip Enable 8 :; 19 o: 0 A?g
- Maximum latch-up Immunity GND Ground S A 20 05 31 Agg
10 Ay 21 0g 2 Voo
th’rough epltaxial processing Vpp Program Voltage " A 2 o7
® Fast, reliable intelligent Vee Power Supply
programming
- 12.5V Vpp, HCMOS 11-E
‘compatible
ORDERING INFORMATION
PACKAGES ORDER CODE
150ns 200ns 250ns
28-Pin Ceramic DIP w/Quartz Window 27C256/BXA-15 27C256/BXA-20 27C256/BXA-25
28-Pin Ceramic DIP w/o Quartz Window? 27C256/BXA-15 OT 27C256/BXA-20 OT 27C256/BXA-25 OT
32-Pin Rectangular LLCC w/Quartz Window 27C256/BUA-15 27C256/BUA-20 27C256/BUA-25

March 8, 1990
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256K CMOS UV Erasable PROM (32K x 8) 27C256
BLOCK DIAGRAM
DATA OUTPUTS
Op-07
S
OE —» OUTPUT ENABLE
PROGRAMMING LOGIC
TE —» OUTPUT BUFFERS
CHIP ENABLE
Y DECODE Y-GATING
Ag - A1q X DECoDE czEsl?l’.‘l:‘A'?ln}'x
ADDRESS —»1
INPUTS

ABSOLUTE MAXIMUM RATINGS?

SYMBOL PARAMETER RATING UNIT
Tsta Storage temperature range -65 to +150 °C
V), Vo Voltage on any pin with respect to ground -2.0to Ve +7V \
\ Voltage on TE Pin with respect to ground -2.010 +13.5 v
Vep Supply voltage with respect to ground during programming -2.0t0 14.0 \
RECOMMENDED OPERATING CONDITIONS .
SYMBOL : PARAMETER LMITS UNIT
o Min Nom Max

Vee Supply voltage 45 5.0 55 v
Vi? High-level input voltage 2.0 Vee + 0.512 \
Vig? High-level input voltage CMOS ~ Vpp = Voo Vee -0.2 Ve +0.212 \
% Low-level input voltage Vep = Voe -0.512 0.8 \%
Tk Low-level input voltage CMOS ~ Vpp = Vo -0.212 0.2 v
low High-level output current -400 pA
loL Low-level output current 2.1 mA
Vpp Vpp read voltage 8 Vec-0.7 Vee . \
Ta Operating temperature range -55 +125 °C
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READ OPERATION DC CHARACTERISTICS -55°C < Ta< + 125°C, Vg =5V + 10%
SYMBOL PARAMETER TEST CONDITIONS LUMITS UNIT
Min Typ* Max
ILm Input leakage current V| =Vgg = Max 0.01 +1.0 HA
I V, =0.0V -1.0 pA
lom Output leakage current V) = Vgc = Max 0.01 +1.0 pA
low V, = 0.0V -1.0 A
. . TE=0E-V, Vpp =V, Max
6.8 . Vep =Vee -
lecTTL Operating current TTL inputs Op-07=0mA 30 mA
y ; . CE =OE - Vy, Vpp = Vg .. Max
1IccCMOS88 | Operating current CMOS inputs 0o _‘-07 COmA 10 mA
IsgTTL® Standby current TTL inputs CE=Vy 2 mA
IsgCMOS® | Standby current CMOS inputs TE=Vy 100 pA
Ipp® Vpp read current Vpp = Ve = Max 200 pA
Input Low voltage (TTL) -0.510 08 \Y
i Input Low voltage (CMOS) Vep = Voo -0.210 0.2 \
Input High voltage (TTL) 2.0 Ve +0.510 \
9 -
Viu Input High voltage (CMOS) Vee = Vee Vo 0.2 Voo +0.210 v
Vou Output Low voltage loL = Max 0.45 \
VoH Output High voltage loy = Max 24 \
los’ Output short-circuit current -100 mA
CAPACITANCE T, = 25°C, f = 1.0MHz
SYMBOL PARAMETER TEST CONDITIONS MAX UNIT
c10 Address/control capacitance V=0V 6 pF
Co'° Output capacitance Vo =0V 12 pF
READ MODES
PINS
MODE CE OE Vep OUTPUTS
) (20) (22) ) (11-13,15-19)
Read Vi VL Vee Do
Output disable ViL Vi4 Vee Hi-Z
Standby Vi X Ve Hi-Z
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256K CMOS UV Erasable PROM (32K x 8)

27C256

READ MODE

The 27C256 has two control functions, both of
which must be logically active in order to obtain
data at the outputs. Chip Enable (CE) is the
powercontrol and should be usedfordevice se-
lection. Output Enable (OE) is the output con-
trol and should be used to gate data from the
output pins, independent of device selection.
Assuming that addresses are stable, the ad-

dress access time (tacc) is equal to the delay
from CE to output (tcg). Datais available atthe
outputs after adelay of tog from the falling edge
of O, assuming that CE has been low and ad-
dresses have been stable for atleast tacc-toe.

STANDBY MODE
The 27C256 has a Standby mode which re-
duces the maximum CMOS V current to

100pA. The device is placed in the Standby
mode when Pin 20 is in the High state. When
in the Standby mode, the outputs are in a
high-impedance state, independent of the OE
input.

READ OPERATION - AC CHARACTERISTICS -55°C <Ta<+125°C, 4.5V < Vg < 5.5V12

IN O—

1.3V
Vee
3.3KQ
our
I " |

NOTE:
CL = 100pF and includes jig capactance

SYSTEM CONSIDERATIONS

The power switching characteristics of CMOS
EPROMs require careful decoupling of the de-
vices. The supply current, lcc, has three seg-
ments that are of interest to the system
designer - the standby current level, the active
current level, and the transient current peaks
that are produced by the falling and rising

March 8, 1990

transient current peaks is dependent on the
output capacitive and inductive loading of the
devices.
peaks can be suppressed by complying with
Two-Line Control and by properly selected de-
coupling capacitors.

Itis recommendedthata0.1uF ceramic capaci-
tor be used on every device between V¢ and
GND. This should be a high frequency capaci-
tor of low inherent inductance and should be
placedas close tothe device as possible. Inad-
dition, a4. 7uF bulk electrolytic capacitor should
be used between Vg and GND for every eight
devices. The bulk capacitor should be located
near where the power supply is connected to
the array. The purpose of the bulk capacitor is
to overcome the voltage drop caused by the in-
ductive effects of PC board traces.

ERASURE CHARACTERISTICS

The erasure characteristics of the 27C256 are
such that erasure begins to occur upon expo-
sure to light with wavelengths shorter than ap-
proximately 4000 Angstroms (A). It should be
noted that sunlight and certain types of fluores-

34

The associated transient voltage '

SYMBOL PARAMETER 27C256-15 27C256-20 27C256-25 UNIT
Min Max Min Max Min Max
tacc Address to output delay 150 200 250 ns
tce TE to output delay 150 200 250 ns
toe OE to output delay 65 75 100 ns
top'? OF or TE High to output Hi-Z 45 55 60 ns
Output hold from addresses, .
ton' TE or OF change - whichever is first 0 0 0 ns
AC TESTING LOAD CIRCUIT edges of Chip Enable. The magnitude ofthese  centlamps have wavelengths in the 3000-4000

A Range. Data shows that constant exposure
to room level fluorescent lighting could erase
the typical 27C256 in approximately three
years, while it would take approximately one
week to cause erasure when exposed to direct
sunlight. If the 27C256 is fo be exposed to
these types of lighting conditions for extended
periods of time, opaque labels should be
placed over the window to prevent unintention-
al erasure.

The recommended erasure procedure for the
27C256 is exposure to shortwave ultraviolet
light which has a wavelength of 2537 Ang-
stroms (A). Theintegrateddose (i.e., UVinten-
sity x exposure time) for erasure should be a
minimum of 15Wsec/cm?. The erasure time
with this dosage is approximately 15 to 20 min-

utes using an ultraviolet lamp with a 12,000uW/
cm? power rating. The 27C256 should be
placed within oneinch of the lamp tubes during
erasure. The maximum integrated dose a
27C256 can be exposed to without damage is
7258W/cm? (1 week @ 1200pW/cm?). Expo-
sure of these CMOS EPROMs to high intensity
UV light for longer periods may cause perma-
nent damage.
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256K CMOS UV Erasable PROM (32K x 8)

27C256

AC WAVEFORMS
- ViH
ADDRESSES >]‘ ”:I[;TJE:S
F - viL
ViH
TE
- viL
g —™
y——— ViH
TE
-~ Vit
toE | > DF
[«— tacc ————>| oM Vou
oUTPUT HZ Y vaup SA\\ iz
SSSS\/ outpur 4
VoL
Input Pulse Characteristics: ty, Tt< 5ns, PRR = TMHz
PROGRAMMING MODES
PINS
MODES TE OF A A Vep Vee OUTPUTS
(20) (22) (29) (10) ) (28) (11-13,15-19)
Intelligent programming Vi Vi X3 X13 Vpp 6.0V'6 Dy
Program verify Viy V||_ X3 X3 Vep 8.0V16 D,
Program inhibit Vi Vi X3 X13 Vep 6.0V16 Hi-Z
Intelligent identifier-manufacturer!s ' Vi A" \ Vee Vee 15H
Intelligent identifier!S Vi Vi V't Viu Vee Vee 8CH

CMOS NOISE CHARACTERISTICS
Special epitaphial processing techniques have
enabled Signetics to build CMOS with features
adding to system reliability. These include In-
put/Output protection to latch-up. Each of the
dataand address pins will not latch-up with cur-
rents upto 100mA and voltages from-1Vto Ve
+1V.

Additionally, the Vpp (Programming) pin is de-
signed to resist latch-up to the 14V maximum
device limit.

PROGRAMMING
Caution: Exceeding 14.0V on Vpp Pin may
permanently damage the 27C256.
Initially, and after each erasure, all bits of the
27C256 are in the “1” state. Datais introduced
by selectively programming “0” into the desired
bit location. Although only “0" will be pro-
grammed, both “1"and“0" canbe presentinthe
dataword. The only way to changean“0"toa
“17is by ultraviolet light erasure.

The 27C256 is in the programming mode when
the Vppinputis at 12.5Vand CE is at TTL-Low.
The data to be programmed is applied 8 bits in
parallel to the data output pins. The levels re-
quired for the address and data inputs are TTL.
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INTELLIGENT PROGRAMMING™

ALGORITHM

The 27C256 intelligent programming algo-
rithms rapidly program Signetics CMOS
EPROMSs using an efficientandreliable method
particularly suited to the production program-
ming environment. Typical programming times
for individual devices are on the order of five
minutes. Actual programming times may vary
due to differences in programming equipment.

Programming reliability is also ensured as the
incremental program margin of each byte is
continually monitored to determine when ithas
been successtully programmed. A flow-chart
of the 27C256 intelligent program algorithm is
shown in Figure 1.

The intelligent programming algorithm utilizes
two different pulse types: initial and overpro-
gram. The duration of the initial TE pulse(s) is
1ms, which will then be followed by a longer
overprogram pulse of length 3Xms. Xis adura-
tion counter and is equal to the number of the
initial 2ms pulses applied to a particular
27C256location, before acorrect verify occurs.
Up to 25 1ms pulses per byte are provided for
before the overprogram is applied.

35

The entire sequence of program pulses and
byte verifications is performed at Ve = 6.0V
and Vpp =12.5V.

When the intelligent programming cycle has
been completed, all bytes should be compared
to the original data with Ve = 5.0V.

PROGRAM INHIBIT

Programming of multiple 27C256 EPROMs in
paraliel with different data is easily accom-
plished by using the Program Inhibit mode. A
high-level TE input inhibits other 27C256
EPROMs from being programmed.

Except for OE or TE, all inputs of the parallel
27C256s may be common. A TTL low-level
pulse applied to the CE or ALE/CE input with
Vpp at 12.5V will program the selected 27C256.

VERIFY :

A verify (read) should be performed on the pro-
grammed bits to determine thatthey have been
correctly programmed. The verify is performed
with OF atV,_andTE at V) and Vpp at 12.5V.
Data should be verified a minimum of Togy af-
ter the falling edge of OE.
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256K CMOS UV Erasable PROM (32K x 8)

27C256

INTELLIGENT IDENTIFIER MODE

The intelligent identifier mode allows the read-
ing out of a binary code from an EPROM that
will identify its manufacturer and type. This
mode is intended for use by programming
equipment for the purpose of automatically

matching the device to be programmed with its
corresponding programming algorithm. This
mode is functional in the 25°C + 5°C ambient
temperature range that is required when pro-
gramming the 27C256.

To activate this mode the programming equip-
mentmustforce 11.5Vto 12.5V on addressline
Ag of the 27C256. Two bytes may then be se-
quenced from the device outputs by toggling
address line Ag from Vi to V). All other ad-
dress lines mustbe held at Vy_duringintelligent
identifier mode.

INTELLIGENT PROGRAMMING ALGORITHM DC PROGRAMMING CHARACTERISTICS
Ta=25°C + 5°C, Voo = 6.0V +0.25V, Vpp = 12.5V + 0.5V

SYMBOL PARAMETER TEST CONDITIONS LIMITS UNIT
Min Max
'™ Input current (all inputs) Vin=ViLorViy 1.0 MHA
ViL Input Low level (all inputs) -0.1 0.8 \
Vin Input High level 2.0 Vee + 0.5 \%
Vor Output Low voltage during verify loL =2.1mA 0.45 v
VoH Output High voltage during verify lon = -2.5mA 35 \"
lccz Vcc supply current Op-O7 = OmA 30 mA
Ippa Vpp supply current (program) CE=V|_ 50 mA
AC PROGRAMMING CHARACTERISTICS
SYMBOL PARAMETER TEST CONDITIONSY LIMITS UNIT
Min Typ Max
tces CE setup time 2 ps
tas Address setup time 2 us
toes OE setup time 2 us
tos Data setup time 2 us
taH Address hold time 0 us
toH Data hold time 2 us
topp2® OF High to output float delay 0 130 us
tves Vpp setup time 2 us
tves Vee setup time 2 us
tow TE initial program pulse width (See note 18) 0.95 1.0 1.05 ms
torw CE overprogram pulse width (See note 19) 2.85 78.75 ms
toe Data valid from OF ) 150 ns
NOTES:

1. Erase characteristics do not apply for one time programming (OT).

2. Stresses above those listed under “Absolute Maximum Ratings” may cause permanent damage to the device. This is a stress rating only
and functional operation of the device at these or any other conditions above those indicated in the operation sections of this specification is
not implied. Exposure to absolute maximum rating conditions for extended periods may affect device reliability.

. Typical limits are at Ve = 5V, Ta = + 25°C.

@ NOUA®

Other inputs can have any value within spec.

Maximum active power usage is the sum Ipp + Icc and is measured at 5SMHz.
. Output shorted for no more than one second. No more than one output shorted at a time. lgg is sampled but not 100% tested.

. Vpp may be one diode voltage drop below Vcc. It may be connected directly to Vee. Also, Vec must be applied simultaneously or before

Vpp and removed simultaneously or after Vpp.
9. TTLinputs: spec TTL at Vy, Vi levels. CMOS inputs: GND + 0.2V to Vg + 0.2V.

10. Guaranteed, but not tested.
11.X can beV|H or V"_.
12. AC characteristics teste
13.X can be Vy_or Viy.
14.Vy=12.0V £ 0.5V.
15.A1 - Ag, Arp- Atz = ViL.
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. Minimum DC input voltage is -0.5V. during transitions, the inputs may undershoot to -2.0V for periods less than 20ns.

at Viy = 2.4V and V|| = 0.45V. Timing measurements made at Vg = 0.8V and Voy = 2.0V.
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256K CMOS UV Erasable PROM (32K x 8) 27C256

16.Vce = 6.0V 1+ 0.25V.
17.AC Conditions of Test:
Input Rise and Fall Times (100% to 90%): 20ns
Input Pulse Levels: 0.45V to 2.4V
Input Timing Reference Level: 0.8V to 2.0V
Output Timing Reference Level: 0.8V to 2.0V
18. Initial Program Pulse width tolerance is 1msec + 5%.
19. The length of the overprogram pulse may vary from 2.85msec to 78.75msec as a function of the iteration counter value X.
20. This parameter is only sampled and is not 100% tested. Output Float is defined as the point where data is no longer driven (see Timing
Diagram).

ADDR ARST LOCATION

Vee = 6.0V
Vpp =125V

—-Cpnocmu ONE 1 ms PULSE)

VERIFY FAIL DEVICE
BYTE FAILED

PASS

PROGRAM ONE PULSE
OF 3X msec DURATION

INCREMENT ADDR

COMPARE
ALL BYTES
TO ORIGINAL

DEVICE
FAILED

Figure 1. Intelligent Programming Flowchart
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27C256

|¢—— PROGRAM ——ta— VERIFY —
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ADDRESSES ) ADDRESS TABLE K
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DATA ———————{"  DATAWNSTABLE ) F(om OUT VAUD
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Vep 7

y 4
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Vee ]

tycs (>
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) v o
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NOTES:
1. The Input Timing Reference Level is 0.8V for V|_and 2V for a Vi, input pulse levels are 0.45V and 2.4V.
2. 1oE and tpFp are characteristics of the device but must be accommodated by the programmer.

Figure 2. Intelligent Programming Waveforms

VoH
VoL
VoH
VoL
12.5V
5.0V
6.0V
sov
ViH
viL
ViH

viL

3. When programming 27C256, a 0.1uF capacitor is required across Vpp and ground to suppress spurious voltage transients which can damage the device.
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512K CMOS UV Erasable PROM

(64K x 8)

Military Standard Products Product Specification
DESCRIPTION FEATURES PIN CONFIGURATION
The Signetics 27C512 CMOS EPROMis ¢ cMOS/NMOS microcontroller and
a512K-bit, 5V-only memory organized as microprocessor compatible AT 5 v
i cc
65,536 words of 8 bits each. It employs | yniversal 28-pln memory site, 15 5
advanced CMOS circuitry for systems re- 2.1ine control Az 2 27] At1a
quiring low power, high-performance a7 3] 28 A3
speeds and immunity to noise. The ©Low power consumption N ) As
?7Q5:2ﬁhas a r:’op-mlultiplexed ta_gldresitsr; © Noise Immunity features a5 B =
ing interface and is plug-compatible wi R o
the industry standard 27512. #10% Vee tolerance A e 23 An
- Maximum latch-up immunity A 7 23 oEw,
The 27C512, available in a ceramic DIP through ep[tax|a| processing 3 D CERDIP ce
package, achieves both high performance oF {able | ; A 2] 21] Ao
and low power consumption, making it alst, reliable Intelligent program- Ay E 20] CE
ideal for high-performance, portable ming Ag [i0] ER
equipment. This device can be pro- - 12.5V Ve, HCMOS 11-E o ] [ o
grammed with standard EPROM compatible
programmers. o [ [17] 05
o fi3] 18] 04
ORDERING INFORMATION GND [13] [15] 0,
DESCRIPTION ORDER CODE
170ns 200ns 250ns
28 Pin Coramic DIP 27C512/BXA-17 | 27C512/BXA-20 | 27C512/BXA-25
BLOCK DIAGRAM PIN NAMES
DATA QUTPUTS Ag-Ais Addresses
0p-07 Op-07 Outputs
Output Enable/
? f T 1 1 ? t ? OE/Vee Programming Voltage
CENVpp>] PR NABLE CE Chip Enable
T —» OUTPUT BUFFERS GND Ground
CHIP ENABLE
Vee Power Supply
Y DECODE Y-GATING
ho-Aus X DECODE T
ADDRESS —
INPUTS
March 8, 1990 39 853-1375 99074
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512K CMOS UV Erasable PROM (64Kx8) 27C512
ABSOLUTE MAXIMUM RATINGS?
SYMBOL PARAMETER RATING UNIT
Ts16 Storage temperature range -65to +150 °c
Vi, Vo Voltage on any pin with respect to ground -2.0to Vge +1.0 v
\ Volitage on TE Pin with respect to ground -2.0to +13.5 \Y
Vpp Supply voltage with respect to ground during programming -2.0to 14.0 \
RECOMMENDED OPERATING CONDITIONS
SYMBOL PARAMETER LIMITS UNIT
" Min Nom Max
Vee Supply voltage 4.5 5.0 55 \]
Vig39 High-level input voltage 2,0 Vg +0.51210 v
V3o High-level input voltage CMOS Veg 0.2 Vge +0.212.10 \'
s Low-level input voltage -0.512.10 0.8 \Y
V) 39 Low-level input voltage CMOS -0.212.10 0.2 '
loH High-tevel output current -400 pA
loL Low-level output current 21 mA
Ta Operating temperature range -55 +125 °C
READ OPERATION DC CHARACTERISTICS -55°C < Tp< + 125°C, Vo = 5V + 10%
SYMBOL PARAMETER TEST CONDITIONS LIMITS UNIT
: Min Typ* Max
LK Input leakage current V) = Vee = Max 0.01 10 HA
I V| = 0.0V, Vge = Max -10 HA
lom Output leakage current V| = Vge = Max 0.01 +1.0. pA
loi ‘ Vi = 0.0V, Vg = Max -1.0 pA
lccTTLS8 | Operating current TTL inputs Cg:_%s ;\(/)Ir'}\ X PfP :1\//19:02 Mh:lxax 30 mA
IsgTTL® Standby current TTL inputs TE =V, Veo = Max 2 mA
1s8CMOS5 | Standby current CMOS inputs TE = Vi, Voe = Max 100 pA
VoL Output Low voltage : loL = Max, Vee = Min 0.45 Vv
Vou Output High voltage lon = Max, Vgc = Min 24 v
los’ Output short-circuit current Vcg = Max, lo =0V -100 mA
CAPACITANCE Tp = 25°C, f = 1.0MHz
SYMBOL ’ PARAMETER CONDITIONS MAX UNIT
C)10 Address/control capacitance V=0V 6 pF
Co'? Output capacitance Vo=0V 12 pF
Cin'0 OENpp V=0V 25 pF
March 8, 1990 40
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512K CMOS UV Erasable PROM (64Kx8) 27C512
READ OPERATION — AC CHARACTERISTICS -55°C <Tpg+125°C, 4.5V < Vo < 5.5V12

SYMBOL PARAMETER 27C512-17 27C512-20 27C512-25 UNITS

Min Max Min Max Min Max

tacc Address to output delay 170 200 250 ns

tee TE to output delay 170 200 250 ns

toe OE to output delay 60 75 100 ns

top'® OE or CE High to output Hi-Z 50 55 60 ns

ton™® Sgltg#;c:rklisfrfﬁrsr: addresses, CE or OE change - 0 0 0 ns
NOTES:

1. Erase characteristics do not apply for one time programming (OT).

Stresses above those listed under "Absolute Maximum Ratings™ may cause permanent damage to the device. This is a stress rating only

and functional operation of the device at these or any other conditions above those indicated in the operation sections of this specification is
notimplied. Exposure to absolute maximum rating conditions for extended periods may affect device reliability.

2.

3.

4. Typical limits are at Vg = 5V, Ty = + 25°C.
5. Other inputs can have any value within spec.
6.

7.

8.

9.

10. Guaranteed, but not tested.
11. X can be Vi or V.

Maximum active power usage is the sum lpp + Icc and is measured at SMHz.
Output shorted for no more than one second. No more than one output shorted at a time. lgg is sampled but not 100% tested.
Ve must be applied simultaneously or before Vpp and removed simultaneously or after Vpp.

TTL inputs: spec TTL at Vi, Vi levels. CMOS inputs: GND + 0.2V to Ve £ 0.2V.

Minimum DC input voltage is -0.5V. during transitions, the inputs may undershoot to -2.0V for periods less than 20ns.

12. AC characteristics tested at Vi = 2.4V and Vy_ = 0.45V. Timing measurements made at Vo = 0.8V and Vg = 2.0V.

DEVICE OPERATION - START

MODE CE OEVpp OUTPUT
Read Vi ViL Dout
Output disable ViL Viu Hi-Z
Standby Vi X1 HI-Z
READ MODE STANDBY MODE AC TESTING LOAD CIRCUIT
The 27C512 has two control functions, both of  The 27C512 has a standby mode which re-
which mustbe logically activein ordertoobtain  gyces the maximum Vg current to 100pA. It
data at the outputs. Chip Enable (CE) is the s placedinthe Standby modewhenTEisinthe
powercontrolandshouldbe usedfordevicese-  Hjgh state. When in the Standby mode, the out- vee

lection. Output Enable OE/Vpp is the output
control and should be used to gate data from
the output pins. Data is available atthe outputs
after a delay of toe from the falling edge of
OFE/Vpp, assuming that TE has been Low and
addresses have been stable for at least
tacc-loe.

March 8, 1990

puts are in a high-impedance state, indepen-
dent of the OE/Vpp pin.
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C = 100pF and includes jig capacitance




Signetics Military Standard Products

Product Specification

512K CMOS UV Erasable PROM (64Kx8)

27C512

AC VOLTAGE WAVEFORMS
- VIH
7 11 ADDRESS 1"
ADDRESSES )k 1" VALID 1
- viL
ViH
TE 1
1"
- viL
tcp —> v
r . 'YH
TE 1 1
r - viL
10E N toF
[¢—— tacC — ™ (oK wa v
oUTRUT Hi-Z (77777 vaup ¥N\\\ Hiz  OH
NN\ NN\ OutTPuT F 77 ¥
VoL
Input Pulse Characteristics: tr, f < 5ns, PRR = 1MHz; for measurement points see Note 11.

PROGRAMMING INFORMATION
Complete programming system specifications
for the quick-pulse programming program
method are available upon request from Sig-
netics Military Marketing.

Signetics encourages the purchase of pro-
gramming equipmentfrom a manufacturerwho
has a full line of programming products to offer.
Signetics also encourages the manufacturers
of PROM programming equipment to submit
their equipment for verification of electrical pa-
rameters and programming procedures. Infor-
mation on manufacturers offering equipment
certified by Signetics is available upon request
from Signetics Military Memory Marketing.

PROGRAMMING THE 27C512
Caution: Exceeding 14.0V on OE/Vpp Pin may
permanently damage the 27C512.

The 27C512 Quick Pulse programming algo-
rithms rapidly program CMOS EPROMs using
an efficient and reliable method particularly
suited to the production programming environ-
ment. Actual programming times may vary due
to differences in programming equipment.

Initially, all bits of the 27C512 are in the “1"
state. Data is introduced by selectively pro-
gramming “0"s into the desired bitlocations. Al-
though only “0"s will be programmed, both “1"s
and “0"s can be present in the data word.

March 8, 1990

The 27C512isin the programming mode when
the OE/Vppinputisat 12.75Vand CEisat TTL
Logic Low. The data to be programmed is
applied 8 bits in parallel to the data output pins.
The levels required for the address and data in-
puts are standard TTL logic levels.

INTELLIGENT IDENTIFIER

The intelligent identifier provides the reading
out of a binary code from an EPROM that will
identify its manufacturer andtype. This mode is
functionalin the 25° + 5°C ambienttemperature
range. To activate this mode, the equipment
must force 11.5V to 12.5V on address Ag of the
27C512. Two bytes may then be read from the
device outputs by toggling address line Ag from
VL to V. The TE, OE/Vpp and all other ad-
dress lines must be at Vy_during interrogation.

The identifier information for Signetics 27C512
is as follows:

When Ag = VL
data is “Manufacturer” 15HEX)
When Ag = Viy
data is “Product” 1DHEX)

ERASURE CHARACTERISTICS

The erasure characteristics of the 27C512 are
such that erasure begins to occur upon expo-
sure to light with wavelengths shorter than

42

aproximately 4000 Angstroms (A). Itshould be
noted that sunlight and certain types of fluores-
centlamps have wavelengths in the 3000-4000
Arange. Data shows that constantexposure to
room level fluorescent lighting could erase the
typical 27C512 in approximately three years,
while it would take approximately one week to
cause erasure when exposedto direct sunlight.

"If the 27C512 is to be exposed to these types

of lighting conditions for extended periods of
time, opaque labels should be placed over the
window to prevent unintentional erasure or the
windowless OTP device can be used.

The recommended erasure procedure for the
27C512 is exposure to shortwave ultraviolet
light which has a wave length of 2537 Ang-
stroms (A). Theintegrateddose (.., UVinten-
sity x exposure time) for erasure should be a
minimum of 15Wsec/cm2. The erasure time
with this dosage is approximately 15 to 20 min-

utes using an ultraviolet lamp with a 12,000pW/
cm? power rating. The 27C512 should be
placed within one inch of the lamp tubes during
erasure. The maximum integrated dose a
27C512 can be exposed to without damage is
7258W/cm? (1 week @ 1200pW/cm?). Expo-
sure of these CMOS EPROMs to high intensity
UV light for longer periods may cause perma-
nentdamage.
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Military CMOS Memory Products

DESCRIPTION

The 27HC641 is a CMOS, high-speed UV
erasable, electronically programmed
Read Only Memory. It is organized as
8192 words of 8 bits and operates from a
single 5 volts +/~ 10% power supply. All
outputsoffer 3-State operation and areful-
ly TTL compatible.

The 27HC641 uses advanced CMOS cir-
cuitry which allows operation at bipolar
PROM speeds while consuming lower
power. The highest degree of protection
against latch-up is achieved through epi-
taxialprocessing, simplifying the design of
electronic equipment which is subjectto a
high noise environment.

27HC641

64K-Bit CMOS PROM

(8K x 8)

Product Specification

The 27HC641 is available in the industry
standard 24-pin Dual-In-Line (DIP) pack-
-age with the same pin out as most 64K bi-
polar PROMs, thereby making it easier to
upgrade systems currently using higher
power bipolar PROMSs, and allowing the
designer to provide a lower power
memory system solution. Also available
in a standard 32-Pin LLCC.

FEATURES

® Address access times 55ns and
70ns

® Max operating ICC of 110mA
® 3-State outputs )

® Direct replacement of Bipolar
PROMs

® Programmed on industry standard
EPROM programmers

® Fully TTL compatible

APPLICATIONS
® Prototyping and volume production

® High performance memory systems
® Sequential controllers
® Microprogramming

® Random Loglc Replacement

ORDERING INFORMATION
DESCRIPTION ORDER CODE
55 nsec 70 nsec
24-Pin 600mil wide Cerdip w/Quartz Window 27HC641/BJA-55 27HC641/BJA-70
24-Pin Cerdip w/o Window! 27HC641/BXA-55 OT 27HC641/BXA-70 OT
28-Pin LLCC w/Quartz Window 27HC641/B3A-55 27HC641/B3A-70
PIN CONFIGURATION BLOCK DIAGRAM
Vee —
Vee GND —
As AT 1
28

Ao | | M;THIX

TE A N ]

A1t ————

A2 r

og N —| 1:16 MUX |

A3

. —

Og

o TE 83-STATE DRIVERS

5
" RN
For LLCC Pin Assignments, see JEDEC Std. 21 0y O O3 04 05 O O7 Og
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64K-Bit CMOS PROM (8K x 8) ~ 27HC641

ABSOLUTE MAXIMUM RATINGS?

SYMBOL PARAMETER : RATING UNIT
Ta Operating temperature range -55 to +125 °C
TsT1G Storage temperature range -65 to +150 °C
VR Voltage on TE pin with respect to GND -05t0+135 v
A Voltage on any other pin with respect to GND -0.51t0 +7 Vv

RECOMMENDED OPERATING CONDITIONS

SYMBOL , PARAMETER LIMITS UNIT
Min Nom | . Max
Vee Supply Voltage 45 5.0 55 v
Vi Input voltage High 20 Vee + 1 .V
ViL Input voltage Low -0.1 0.8 \
DC CHARACTERISTICS -55° < T, <+ 125°C, 4.5V < V¢ < 5.5V
SYMBOL PARAMETER TEST CONDITIONS LIMITS UNIT
» Min Max
I Input leakage current Low V| =+0.45V, V¢c = Max +10 pA
m Input leakage current High V| = Vee, Vee = Max +10 pA
loz Output current Hi-Z State Vo =0.45V, Ve = Max -10 pA
Vo = Vce, Voo = Max 10 pA
Vou Output voltage Low . Ve = Min, lgp = 16mA 0.45 \
Vo Output voltage High Vee = Min, loy = -2mA 24 \
lcc Supply current Vec - Max 110 mA
Vik Input clamp voltage (All input pins except TE) Vi =-18mA Vcc = Min -1.2 \
Vik Input clamp voltage (CE) V) =-12mA Vo = Min -1.2 v
los Short circuit output current® Vo =0V, Vg = Max -10 -85 mA
Cin Input capacitance® Vin =0V, Voo = Nom : 10 pF
Cout Output capacitance® Vour = 0V, Vec = Nom 15 pF
AC ELECTRICAL CHARACTERISTICS® -55° <Tp <+ 125°C, 4.5V < Ve < 5.5V
SYMBOL PARAMETER -55 LIMITS -70 LIMITS UNIT
Min Max Min Max
taa Address access time 55 70 ns
tce Chip enable access time 35 40 ns
tco Output disable time from chip enable 35 40 ns
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64K-Bit CMOS PROM (8K x 8)

27HC641

AC ELECTRICALS DURING PROGRAMMING T5=25°C + 5°C, Vcg . 5V 5%, Vpp = 12.5V £ 0.5V

SYMBOL PARAMETER LIMITS UNIT
Min Max
tw Write pulse width 10 ms
] Rise time 10 Hs
tr Fall time 10 Hs
tas Address setup time 10 us
s Data setup time 10 us
tcs Chip enable setup time 10 HS
tan Address hold time 10 ps
tou Data hold time 10 us
teH Chip enable hold time 10 Hs
NOTES:

1. Erase characteristics do not apply for one time programming (OT).
2. Stresses above those listed under “Absolute Maximum Ratings” may cause permanent damage to the device. This is a stress rating only
and functional operation of the device at these or any other condition above those indicated in the operation section of this specification is

not implied.

oM AW

EQUIVALENT AC TEST LOAD
CIRCUIT

5.0V

Cp = 30pF

INCLUDES SCOPE
D JIG

CAPACITANCE

ERASURE CHARACTERISTICS

The 27HC641 is erased by exposure to ultra-
violetlight. The recommended erasure proce-
dure is exposure to short-wave ultraviolet light
which has a wavelength of 2537 Angstroms
(A). The integrated dose (i.e., UV intensity X
exposure time) for erasure should be a mini-
mum of 15Wsec/cm2. The erasure time with
this dosage is approximately 15 to 20 minutes

using an ultraviolet lamp with 12,000pW/cm?
power rating.

The 27HC641 should be placed within oneinch
of the lamp tubes during erasure. The maxi-
mum integrated dose a 27HC641 can be ex-
posed to without damage is 7258Wsec/cm? (1

week @ 12000uW/em2). Exposure of this
CMOS EPROM to high-intensity UV light for
longer periods may cause permanentdamage.
Some erasure may occur with exposure to light
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sources having wavelengths shorter than 4000
(A) such as sunlight or fluorescent light. For
maximum system reliability, precautions
should be taken by placing opaque labels over
the quartz window when used in these environ-
ments.

PROGRAMMING THE 27HC641
Initially, and after each erasure, all bits of the
27HC641are in an undefined state. Datais in-
troduced by programming “1"s and “0”s into the
desired bit locations. Both “1"s and *0"s must
be presentin the data word to define each bit.
The only way to change a bit to the opposite
stateis by ultravioletlighterasure and program-
ming it to the desired state.

The 27HC641 is in the programming mode
whenthe Output Enable (G) pinisat12.5V. The
data to be programmedis applied 8 bits in paral-
lel to the data output pins. The levels required
for the address and data inputs are standard
TTL logic levels.

INTELLIGENT IDENTIFIER

The intelligent identifier mode allows the read-
ing out of a binary code from an EPROM that
will identify its manufacturer and type. This
mode is intended for use by programming
equipment for the purpose of automatically
matching the device to be programmedwith its
corresponding programming algorithm.  This
mode is functional in the 25°C 1 5°C ambient
temperature range that is required when pro-
gramming the 27HC641.

45

. Minimum DC input voltage is -0.5V during transitions. The inputs may undershoot to -2.0V for periods less than 20ns.
Cn and Coyr are measured initially and after any design changes which may affect capacitance.

. Test conditions (C| = 30pF, Ry = 300Q, and R, = 600Q.).

. Duration of short circuit should not exceed 1 second and short only one output at a time.

To activate this mode, the programming equip-
mentmustforce 11.5Vto 12.5Von address line
Ag (Pin 22) of the 27HC641. Two bytes may
then be read from the device outputs by
toggling address line Ag (Pin 8) from Vy_ to V.
The G and all otheraddress lines must be held
at Vi during interrogation.

The identifier information for
27HC641 is as follows:

When Ao = V||_

data is “Manufacturer” 15gx)
When Ao =V

data is “Product” 21y

Signetics

PROGRAMMING INFORMATION
Complete programming system specifications
for the Programming Algorithm are available
upon request form Signetics Memory Market-
ing.

Signetics encourages the purchase of pro-
gramming equipment from amanufacturer who
has a full line of programming products to offer.
Signetics also encourages the manufacturers
of PROM programming equipment to submit
their equipment for verification of electrical pa-
rameters and programming procedures. Infor-
mation on manufacturers offering equipment
certified by Signetics is available upon request
from Signetics Memory Marketing.
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SIGNETICS DISCOURAGES THE gramming equipment is required. Consult the
CONSTRUCTION AND USE OF equipmentmanufacturer for the recommended

« » calibrationinterval. Signetics warranty for pro-
HOMEMADE” PROGRAMMING grammability extends only to product that has

EQUIPMENT . been programmed on certified equipment that
In order to consistently achieve excellent pro-  has been serviced to the manufacturer's re-
grammingyields, periodiccalibrationofthepro-  commendations.

AC VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS

.

27V W : 2y W
NEGATIVE - .
PULSE M M
@« 15V l{ 5V 0.3V 0.3V ov

I I'— THL( LK) "’I I‘—

ADDRESS / 15V "— LK) tmuu)""l ol

30V
27V 2.7V
. . POSITIVE i v
oH oM PULSE M
outputs —H-Z 15V -z 0.3v 0.3V
~ tw ov
VoL VoL ] !
— h— -
4 I
CE AA co Input Pulse Definitions

INPUT PULSE CHARACTERISTICS
Vm Rep. Rate |Pulse Width trn trHL
1.5V 1MHz 500ns <5ns <5ns

JAL
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54F00
54F02
54F04
54F08
54F10
54F11
54F14
54F20
54F32
54F37
54F38
54F51
54F64
54F74
54F109
54F112
54F113
54F125
54F126
54F138
54F139
54F148
54F154
54F157A
54F158A
54F161A
54F163A
54F164
54F169
54F173
54F174
54F175
54F181
54F190
54F191
54F193
54F194
S54F198
54F240
54F241
54F244
54F245
54F253
54F257A
54F258A
54F259
54F269

Section 3
FAST Data Sheets
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Quad Two-Input NAND Gate . .. ......ooviiiiinnn i, 49
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Signetics

54F00

Gate

Quad Two-Input NAND Gate

Military Logic Products Product Specification
FUNCTION TABLE ORDERING INFORMATION
INPUTS OUTPUT DESCRIPTION ORDER CODE
A B v 14-Pin Ceramic DIP 54FO0/BCA
L L H
L H H 14-Pin Ceramic Flat Pack 54F00/BDA
H L H
H H L 20-Pin Ceramic LLCC 54F00/B2A
H = High voltage level
L = Low voltage level
INPUT AND OUTPUT LOADING AND FAN-OUT TABLE
54F(U.L.) LOAD VALUE
PINS DESCRIPTION HIGH/LOW HIGH/LOW
A B Inputs 1.0/1.0 20pA/0.6mA
Y Output 50/33 1.0mA/20mA

NOTE: One (1.0) FAST Unit Load (U.L.) is defined as: 20pA in the High state and 0.6mA in the Low state.

ABSOLUTE MAXIMUM RATINGS

(Operation beyond the limits set forth in this table may impair the useful life of the device. Unless
otherwise noted these limits are over the operating free-air temperature range.)

SYMBOL PARAMETER RATING UNIT
Veo Supply voltage range -0.5t0+7.0 Vv
v Input voltage range 0510+7.0 v
Iy Input current range -30to +5 mA
Vo Voltage applied to output in High output state range -0.5 to +Vge \
lo Current applied to output in Low output state 40 mA
Tsta Storage temperature range -65to +150 °C
PIN CONFIGURATION LOGIC SYMBOL
[ 1) vee 1 j:'_‘DD_Y 3
= ] A
2 D
E E 10 A Y 8
B ] o s [ >
GND[7 3 1w B
For LLCC pin see JEDEC dard No. 2 For LLCC pin see JEDEC d No. 2
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Signetics Military Logic Products Product Specification

Gate 54F00

RECOMMENDED OPERATING CONDITIONS

SYMBOL PARAMETER LIMITS UNIT
Min Nom Max

Vee Supply voltage : 4.5 5.0 5.5 \
Viy High-level input voltage 2.0 A
Vi Low-level input voltage 0.8 \)
Ik Input clamp current -18 mA
lon High-level output current -1 mA
loL Low-level output current 20 mA
Ta Operating free-air temperature range -55 . +125 °C

DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature unless otherwise noted.)

SYMBOL PARAMETER TEST CONDITIONS! LIMITS UNIT
Min Typ? Max
VoH High-level output voltage Vee = Min, Vi = Max, loy = Max, Viy = Min 2.5 \
Vo Low-level output voltage Vee = Min, V)= Max, lg. = Max, V) = Min 0.35 0.50 \
Vik Input clamp voltage Vee = Min, | =1k -0.73 -1.2 \
b2 Lrg])tt,lalgzurrem at maximum input Voo = Max, V, = 7.0V 100 YA
Iy High-level input current Vee =Max, V=27V 1 20 HA
I Low-level input current Ve = Max, V; = 0.5V -04 -0.6 mA
los Short-cireuit output current® Vee = Max, Vg = 0.0V -60 -80 -150 mA
lec Supply current (total) lecH Vee = Max V)= GND 1.9 2.8 mA
lecL Vi>4.0V 6.8 10.2 mA

AC ELECTRICAL CHARACTERISTICS (When measured in accordance with the procedures outlined in Signetics LOGIC App Note
202, “Testing and Specifying FAST Logic.”)

SYMBOL PARAMETER TEST CONDITIONS LIMITS UNIT
Ta = +25°C, Vg = +5.0V Ta =-55°C to +125°C
C. = 50pF Vee = +5.0V £ 10%
R = 500Q Cy = 50pF, R_ = 500Q
Min Type Max Min Max
e | ABBY Wavefom 1 5o | 52 |45 | % | &8 |
NOTES:

1. For conditions shown as Min or Max, use the appropriate value specified under recommended operating conditions for the applicable type
and function table for operating mode.

2. All typical values are at Vg = 5V, Ta = 25°C.

3. Not more than one output should be shorted at a time. For testing log, the use of high-speed test apparatus and/or sample-and-hold tech-
niques are preferable in order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged sharting of a
High output may raise the chip temperature well above normal and thereby cause invalid readings in other parameter tests. In any sequence
of parameter tests, log tests should be performed last.

AC WAVE FORMS
AB VM ]
tPHL PLH
VoH
A A/7] A4
VoL

NOTE: For all waveforms, Vy = 1.5V.
Waveform 1. For Inverting Outputs
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Signetics Military Logic Products

Product Specification

Gate

54F00

TEST CIRCUIT AND WAVEFORM

PULSE
GENERATOR

vk Vi
Ti %" NEGATIVE
PULSE
ViN vour
DU.T

RT CL RL
POSITIVE
= = = PULSE

Test Circuit for Totem-Pole Outputs

DEFINITIONS:

R, = Load Resistor; see AC Characteristics for value.

CL = Load capacitance includes jig and probe capaci-
tance; see AC Characteristics for value.

Rr = Termination resistance should be equal to Zgyy of
pulse generators.

Vx = Unclocked pins mustbe held at: <0.8V; >2.7V or

open per FunctionTable.

! |
27V w v 2V
VM A"
0.3V 0.3V
ov
"— THLW) TLHEn) -’I <
|‘_ LK) THL( —’{ il
3.0v
2V 27V
\["} A\l
.3V 0.3V
o I tw 1 N ov
V=15V
Input Pulse Definition
INPUT PULSE CHARACTERISTICS
Family Rep. Rate |Pulse Width i trHL
54F 1MHz 500ns <2.5ns | <25ns
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54F02
Gate

Quad Two-Input NOR Gate

Military Logic Products Product Specification
FUNCTION TABLE ORDERING INFORMATION
INPUTS OUTPUT DESCRIPTION ORDER CODE
A 8 Y 14-Pin Ceramic DIP 54F02/BCA
L L H
L H L 14-Pin Ceramic Flat Pack 54F02/BDA
H L L
H H L 20-Pin Ceramic LLCC 54F02/B2A
H = High voltage level
L = Low voltage level
INPUT AND OUTPUT LOADING AND FAN-OUT TABLE )
: 54F(U.L. LOAD VALUE
PINS DESCRIPTION HIGHILOW HIGH/LOW
AB Inputs 1.011.0 20pAV0.6mA
Y Output 50/33 1.0mA/20mA

NOTE: One (1.0) FAST Unit Load (U.L.) is defined as: 20pA in the High state and 0.6mA in the Low state.

ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. Unless
otherwise noted these limits are over the operating free-air temperature range.)

SYMBOL PARAMETER RATING UNIT
Vee Supply voltage range -051t0+7.0 \
Vi Input voltage range -0.5t0 +7.0 \
I Input current range -30to +5 mA
Vo Voltage applied to output in High output state range -0.5t0 +Veo v
lo Current applied to output in Low output state 40 mA
Tsta Storage temperature range -65to +150 °C
PIN CONFIGURATION LOGIC SYMBOL
A
] [14] vee : ID"—V 1
{z] 13] 5 A Y
(] 1] s — Y 10
E@ - s 2] >
A
e @ﬂ s Il
GND[7] 8]
For LLCC pin assignments, see JEDEC Standard No. 2 For LLCC pin see JEDEC No. 2
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Signetics Military Logic Products

Product Specification

Gate 54F02
RECOMMENDED OPERATING CONDITIONS
SYMBOL PARAMETER LIMITS UNIT
Min Nom Max
Vee Supply voltage 4.5 5.0 55 Vv
VK High-level input voltage 2.0 \
Vi Low-level input voltage 0.8 \
Ik Input clamp current -18 mA
loH High-level output current -1 mA
loL Low-level output current 20 mA
Ta Operating free-air temperature range -55 +125 °C
DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature unless otherwise noted.)
SYMBOL PARAMETER TEST CONDITIONS! LIMITS UNIT
Min Typ? Max
Vo High-level output voltage Vee = Min, Vi = Max, loy = Max, Vi = Min 25 v
Voo Low-level output voltage Vee = Min, V)L = Max, loL = Max, Vi = Min 0.35 0.50 \
Vi Input clamp voltage Vee = Min, | = 1k -0.73 -1.2 \
o Lr;;l:'tztg%urrent at maximum input Voo = Max, V, = 7.0V 5 100 WA
"] High-level input current Vee = Max, V| =2.7V 1 20 HA
' Low-level input current Ve = Max, V; = 0.5V -0.4 -0.6 mA
los Short-circuit output current® Vee = Max, Vg = 0.0V -60 -80 -150 mA
lec Supply current? (total) lecH Vee = Max 3.0 5.6 mA
lecL 7.0 13 mA
AC ELECTRICAL CHARACTERISTICS (When measured in accordance with the procedures outlined in Signetics LOGIC App Note
202, “Testing and Specifying FAST Logic.")
SYMBOL PARAMETER TEST CONDITIONS LIMITS UNIT
Ta = +25°C, Ve = +5.0V Ta=-55°Cto +125°C
CL = 50pF Vee = +5.0V £10%
R = 500Q C =50pF, R = 500Q
Min Type Max Min Max
| gy woon | 23 |8 85 | 5 | »
NOTES:

1. For conditions shown as Min or Max, use the appropriate value specified under recommended operating conditions for the applicable type
and function table for operating mode.
2. All typical values are at Ve = 5V, Tp = 25°C.
3. Not more than one output should be shorted at a time. For testing lgs, the use of high-speed test apparatus and/or sample-and-hold tech-
niques are preferable in order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a
High output may raise the chip temperature well above normal and thereby cause invalid readings in other parameter tests. In any sequence
of parameter tests, lpg tests should be performed last.
4. lccis measured with outputs open.
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Gate 54F02
AC WAVEFORM
AB " N
PHL tPLH
VoH
A4 \{"] \{"]
VoL

NOTE: For all waveforms, Vj = 1.5V.
Waveform 1. For Inverting Outputs

TEST CIRCUIT AND WAVEFORM

|
w v 30v
Vx Ve NEGATVE 27V 27V
? PULSE VM M
0.3V 0.3V ov
ViN Vout ) I' __,l e
PULSE D.U.T. THL(t) TLHtr)
GENERATOR
R L3 R —* "— fTLH(r) *mum_'l [
3.0V
2V 2.7V
POSITIVE
= = = = = = PULSE ™ AL
0.3V w KO3V oy
Test Circuit for Totem-Pole Outputs
Vpm= 1.5V

Input Pulse Definition

DEFINITIONS:

R = Load Resistor; see AC Characteristics for value. INPUT PULSE CHARACTERISTICS

CL = Load capacitance includes jig and probe capaci- Famil Rep. Rate |Pulse Width | t 1
tance; see AC Characteristics for value. amty P TLH TH

Rt = Termination resistance should be equal to Zoyt of 54F 1MHz 500ns <2.5ns | <2.5ns
pulse generators.

Vx = Unclocked pins must be held at: <0.8V, >2.7V or
open per FunctionTable.
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54F04

Inverter

Hex Inverter

Military Logic Products Product Specitication
FUNCTION TABLE ORDERING INFORMATION
INPUT OUTPUT DESCRIPTION ORDER CODE
A Y 14-Pin Ceramic DIP 54F04/BCA
L H 14-Pin Ceramic Flat Pack 54F04/BDA
H L 20-Pin Ceramic LLCC 54F04/B2A
H = High voltage level
L = Low voltage level
INPUT AND OUTPUT LOADING AND FAN-OUT TABLE
54F(U.L.) LOAD VALUE
PINS DESCRIPTION HIGH/LOW HIGH/LOW
A Inputs 1.011.0 20pA/0.6mA
Y Outputs 50/33 1.0mA/20mA

NOTE: One (1.0) FAST Unit Load (U.L.) is defined as: 20pA in the High state and 0.6mA in the Low state.

ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the dovice. Unlass

otherwise noted these limits are over the operating free-air temperature range.)

SYMBOL PARAMETER RATING UNIT
Vee Supply voltage range -05t0+7.0 \'
V) Input voltage range -0.5t0+7.0 v

1) Input current range -30to +5 mA
Vo Voltage applied to output in High output state range -0.5to +Vce \
lo Current applied to output in Low output state 40 mA
Tsta Storage temperature range -65to +150 °C

LOGIC SYMBOL

For

PIN CONFIGURATION

14) Voo

oicicicicin
ol ot

o < 5
CISEBRERERE

o
Zz
o

7

LLCC pin see JEDEC No. 2

For LLCC pin assignments, see JEDEC Standard No. 2
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Inverter - - 54F04

RECOMMENDED OPERATING CONDITIONS

SYMBOL PARAMETER LIMITS UNIT
Min Nom Max

Vee Supply voltage : 4.5 5.0 55 \
Vi High-level input voltage 2.0 \"
Vi Low-level input voltage 08 \
Ik Input clamp current -18 ‘mA
lon High-level output current -1 mA
loL Low-level output current 20 mA
Ta Operating free-air temperature range -55 +125 °C

DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature unless otherwise noted.)

SYMBOL PARAMETER TEST CONDITIONS! LIMITS UNIT
Min Typ? Max | °
Vou High-level output voltage Vee = Min, Vi = Max, lon = Max, Viy = Min 2.5 \
VoL Low-level output voltage - Vee = Min, VL = Max, o = Max, Vi = Min 0.35 0.50 "
Vi Input clamp voltage Vee = Min, | = Ik -0.73 -1.2 \
b2 mggceurrem at maximum input  Veg =Max, V= 7.0V 100 VA
IH1 High-level input current Vee = Max, Vy=2.7V 1 20 HA
I Low-level input current Vce = Max, V;=0.5V -04 -0.6 mA
los Short-circuit output current3 Vec = Max, Vo = 0.0V -60 -85 -150 mA
lec Supply current (total) lecH Vee = Max Vi=GND 28 4.2 mA
lceL : Vi=4.0V 10.2 15.3 mA

AC ELECTRICAL CHARACTERISTICS (When measured in accordance with the procedures outlined in Signetics LOGIC App Note
202, “Testing and Specifying FAST Logic.")

SYMBOL . PARAMETER TEST CONDITIONS : LIMITS UNIT .
Ta = +425°C, Ve = +5.0V Ta =-55°C to +125°C
C =50pF Vee = +5.0V£10%
Ry = 500Q C_ = 50pF, R, = 500Q
Min Type Max Min Max
| ABT Wavetorn 1 s | 82 | @ | 1 | és | e
NOTES

. For conditions shown as Min or Max, use the appropriate value specified under recommended operating conditions for the applicable type
and function table for operating mode.

2. All typical values are at Voo = 5V, Ta = 25°C.

3. Notmore than one output should be shorted at a time. For testmg los, the use of high-speed test apparatus and/or sample-and-hold tech-
niques are preferable in order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a
High output may raise the chip temperature well above normal and thereby cause invalid readings in other parameter tests. In any sequence
of parameter tests, lps tests should be performed last.
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Inverter 54F04
AC WAVEFORM
AB \{"] \{"]
PHL tPLH
VoH
Y Vi M
VoL

NOTE: For all waveforms, Vy, = 1.5V.
Waveform 1. For Inverting Outputs

TEST CIRCUIT AND WAVEFORM

27v w sy
Y  Vee NEGATIVE .
? PULSE AL M
0.3V 0.3V ov
ViN Vout
PULSE out L ™ "' THLED TLHn "l i
GENERATOR
Ry as m — TLH(tr) THLY "'l il sov
, 27V 2.7V
POSITIVE
= = = == = PULSE VM VM
. .3V
0.3V | w > X 0.3 ov
Test Circuit for Totem-Pole Outputs
V=15V
input Pulse Definition
DEFINITIONS:
R, = Load Resistor; see AC Cha[acteﬁstics for valug. INPUT PLILSE CHARACGTERISTICS
CL = Loadcapacitance includes jig and probe capaci- Family Rep. Rate |Pulse Width L triL
tance; see AC Characteristics for value.
Ry = Termination resistance should be equal to Zoyr of 54F 1MHz 500ns <2.5ns | <2.5ns

pulse generators.
Vx = Unclocked pins must be held at: <0.8V; >2.7V or
open per FunctionTable.
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Signetics 54F08
Gate

Quad Two-Input AND Gate

Military Logic Products Product Specification
FUNCTION TABLE ORDERING INFORMATION
INPUTS OUTPUT DESCRIPTION ORDER CODE
A B Y 14-Pin Ceramic DIP 54F08/BCA
t }I-i [I: 14-Pin Ceramic Flat Pack 54F08/BDA
: Il-l i'-{ 20-Pin Ceramic LLCC 54F08/B2A

H = High voltage level
L = Low voltage level

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE

54F(U.L) LOAD VALUE
PINS DESCRIPTION HIGH/LOW HIGH/LOW
AB Inputs 1.01.0 204A/0.6mA
Y Outputs 50/33 1.0mA/20mA

NOTE: One (1.0) FAST Unit Load (U.L.) is defined as: 20pA in the High state and 0.6mA in the Low state.

ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. Unless
otherwise noted these limits are over the operating free-air temperature range.)

SYMBOL PARAMETER RATING UNIT
Vee Supply voltage range -0.5t0 +7.0 \
\'A Input voltage range -0510 +7.0 \
I Input current range -30to +5 mA
Vo Voltage applied to output in High output state range . -0.5to +Vc \
lo Current applied to output in Low output state 40 mA
Tsta Storage temperature range -65to +150 °c
PIN CONFIGURATION LOGIC SYMBOL

2 o oD

o Ul PED

] 1) w0 —A v

E@ o e s [ )"

A
GND[7 5] “
For LLCC pin see JEDEC S d No. 2 For LLCC pin assi, see JEDEC No. 2
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Signetics Military Logic Products Product Specification
Gate 54F08
RECOMMENDED OPERATING CONDITIONS
SYMBOL PARAMETER LIMITS UNIT
Min Nom Max
Vee Supply voltage 4.5 5.0 5.5 v
Vi High-level input voltage 2.0 v
Vi Low-level input voltage 0.8 \
Ik Input clamp current -18 mA
loH High-level output current -1 mA
loL Low-level output current 20 mA
Ta Operating free-air temperature range -55 +125 °C
DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature unless otherwise noted.)
SYMBOL PARAMETER TEST CONDITIONS! LIMITS UNIT
Min Typ? Max
VoH High-level output voltage Ve = Min, Vi = Max, loy = Max, Viy = Min 25 ) \
Vou Low-level output voltage Vee = Min, Vi = Max, IgL = Max, Vg = Min 0.35 0.50 v
Vi input clamp voltage Vee = Min, | = ik -0.73 -1.2 v
Iz Lx;%gtg c;urrent at maximum input Veg = Max, V, = 7.0V 5 ’ 100 VA
l1 High-level input current Voo =Max, Vj=2.7V 1 20 HA
I Low-level input current Vee = Max, V;=0.5V -04 -0.6 mA
los Short-circuit output current’ Ve = Max, Vo = 0.0V -60 -90 -150 mA
lcc Supply current (total) loeH Vee = Max Vi>4.0V 55 8.3 mA
ICCL V| =GND 8.6 129 mA
AC ELECTRICAL CHARACTERISTICS
SYMBOL PARAMETER TEST CONDITIONS LIMITS UNIT
Ta = +25°C, Voo = +5.0V | Ta=-55°Cto +125°C
€ = 50pF Vee = +5.0V £ 10%
RL = 500Q C_ = 50pF, R, = 500Q
Min Type Max Min Max
pu | Roguagen s woon | 32 [52]8] 8 |[38 | ®
NOTES:
1. For conditions shown as Min or Max, use the appropriate value specified under recommended operating conditions for the applicable type

and function table for operating mode.
2. All typical values are at Vgg = 5V, Tp = 25°C.

3. Not more than one output should be shorted at a time. For testing lgs, the use of high-speed test apparatus and/or sample-and-hold tech-
niques are preferable in order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a
High output may raise the chip temperature well above normal and thereby cause invalid readings in other parameter tests. In any sequence
of parameter tests, los tests should be performed last.

AC WAVEFORM

] ALY
PHL PLH
VoH
M \']
VoL

NOTE: For all waveforms, Vp = 1.5V,

Waveform 1. For Non-Inverting Outputs
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Gate 54F08
TEST CIRCUIT AND WAVEFORM
1 ]
“Vx Voo v w v
NEGATIVE
? PULSE Vi m
0.3V 0.3V ov
VIN Vour
PULSE —| DUT. I'— THLID HLHw) —>l re—
GENERATOR
i Ry l I s R I'_ HTLH() THUH) _'l ~ sov
27V 27V
POSITIVE
0.3V 0.3V
I w | N ov
Test Clrcuit for Totem-Pole Outputs
V= 1.5V
Input Pulse Definlition
DEFINITIONS:
R = Load Resistor; see AC Characteristics for value. INPUT PULSE CHARACTERISTICS
CL = Load capacitance includes jig and probe capaci- Family | Rep.Rate |Pulse Width tum triL
tance; see AC Characteristics for value.
Rr = Termination resistance should be equal to Zgyy of 54F 1MHz 500ns <2.5ns | <2.5ns
pulse generators.
Vx = Unclocked pins must be held at: <0.8V, >2.7V or
open per FunctionTable.
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54F10, 54F11

Gates

Triple Three-Input NAND ('F10) AND (’F11) Gates

Military Logic Products Product Specification
FUNCTION TABLE ORDERING INFORMATION
INPUTS OUTPUTS DESCRIPTION ORDER CODE
A | B | C | YFO) | Y(F1) 14-Pin Ceramic DIP 54F10/BCA, 54F11/BCA
L L L H L 14-Pin Ceramic Flat Pack 54F10/BDA, 54F11/BDA
t L ﬁ ',: 20-Pin Ceramic LLCC 54F10/B2A, 54F11/B2A
L|H|H H L
: t }'_-' g ll: INPUT AND OUTPUT LOADING AND FAN-OUT TABLE
HlH|L H L 54F(U.L) LOAD VALUE
H|H|H L H PINS DESCRIPTION HIGH/LOW HIGH/LOW
E = Eigh vclltage level A-C Inputs 1.0/1.0 20pA/0.6mA
= Lowvoltage level Y,Y Qutput 50/33 . 1.0mA20mA

NOTE: One (1.0) FAST Unit Load (U.L.) is defined as: 20pA in the High state and 0.6mA in the
Low state.

ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. Unless
otherwise noted these limits are over the operating free-air temperature range.)

SYMBOL PARAMETER RATING UNIT
Vee Supply voltage range -0.5t0 +7.0 v
\ Input voltage range -051t0+7.0 \
Iy Input current range -30to +5 mA
Vo Voltage applied to output in High output state range -0.51t0 +Vee v
lo Current applied to output in Low output state 40 mA
TstG Storage temperature range -65 to +150 °C
PIN CONFIGURATION LOGIC SYMBOL
] 4] vee 'F10 F11
2
12]
F10 £ 2
& )
[5] i0]
A 5 . A . A
B Y B Y
2 12 2 12
ano 7] 3] "t }— w_C :)_
(] 1] vee s A s A
'F11 & 12] s < 5 &
o 7 - ) 2
&l 0 0B H T pBl) Y,
& 5] n = n 2
GND [7] (6]
For LLCC pin see JEDEC No. 2 For LLCC pin assi see JEDEC dard No. 2
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Gates 54F10, 54F11
RECOMMENDED OPERATING CONDITIONS
SYMBOL PARAMETER LIMITS UNIT
Min Nom | Max
Vee Supply voltage 4.5 5.0 55 v
Vi High-level input voltage 2.0 \
Vi Low-level input voltage +0.8 \
Ik Input clamp current -18 mA
loH High-level output current -1 mA
loL Low-level output current 20 mA
Ta Operating free-air temperature range -55 +125 °C

DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.)

SYMBOL PARAMETER TEST CONDITIONS! LIMITS uNIT
Min Typ? Max
VoH High-level output voltage Yg: - hbg:( \\,II:I;%ﬁ:' 25 '
VoL Low-leve! output voltage V,‘é‘i z m‘x \</"I-H=___Mﬁ;:" 0.35 0.50 v
VK Input clamp voltage Veg = Min, I = Ik -0.73 -1.2 v
2 Input current at maximum input voltage Veg = Max, V)= 7.0V 100 HA
1 High-level input current Vee = Max, V= 2.7V 1 20 pA
I Low-level input current Ve = Max, V= 0.5V -04 -0.6 mA
los Short-circuit output current? Vee = Max, Vo =0.0V -60 -75 -150 mA
‘F10 |lecn Vi=GND 1.8 21 mA
lee Supply current lecL Vee = Max V|2 4.0V 6.0 77 mA
(total) F11 |leen V240V 4.7 6.2 mA
loct V,=GND 7.2 9.7 mA

AC ELECTRICAL CHARACTERISTICS (When measured in accordance with the procedures outlined in Signetics LOGIC App Note
202 “Testing and Specifying FAST Logic".)

SYMBOL PARAMETER TEST CONDITIONS LIMITS UNIT

Ta =+25°C Ta=+-55°C to +125°C

Vee = +5.0V Vec = +5.0V £ 10%

CL = 50pF, R =500Q Cy = 50pF, R = 500Q
Min Typ Max Min Max
tPLH Propagation delay ) 24 3.7 50 2.0 7.0 ns
toe AB.CtoY Waveform 1°F10 20 32 43 15 65 ns
toLH Propagation delay . 3.0 4.2 56 25 7.5 ns
torL ABCtoY Waveform 2 ‘F11 25 | 41 55 20 7.5 ns
NOTES:

1. For conditions shown as Min or Max, use the appropriate value specified under recommended operating conditions for the applicable type
and function table for operating mode.

2. All typical values are at Ve = 5V, T = 25°C.

3. Not more than one output should be shorted at a time. For testing Igs, the use of high-speed test apparatus and/or sample-and-hold tech-
niques are preferable in order to minimize interal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a
High output may raise the chip temperature well above normal and thereby cause invalid readings in other parameter tests. In any sequence

of parameter tests, lpg tests should be performed last.
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Gates 54F10, 54F11
AC WAVEFORMS
A B,C Vn vy AB,C M i
tPHL L1 oLy PHL
VoH VoH
A4 A/ \/'] v M i
VoL VoL

'F10
Waveform 1. For Inverting Outputs

'F11
Waveform 2. For Non-Inverting Outputs

NOTE: For all waveforms, Vy, = 1.5V.

TEST CIRCUIT AND WAVEFORM

- v tw o 3V
T_ 0.3V 0.3V ov
ViN Vour
PULSE D.ULT. l‘" THL TLHw) —'{ [
GENERATOR
Ry 3 R |* LK) THL() "i ~ sov
27V 27V i
POSITIVE
- - - = = - PULSE VM v“
0.3V W | KO3V o
Test Circuit for Totem-Pole Outputs
V= 1.5V
Input Pulse Definition
DEFINITIONS:
RL = Load Resistor; see AC Characteristics for value. INPUT PULSE CHARACTERISTICS
CL = Load capacitance includes jig and probe capaci- Famil Rep. Rate |Pulse Width 1 1
tance; see AC Characteristics for value. y P TLH THL
Ry = Termination resistance should be equal to Zgyt of 54F 1MHz 500ns <25ns | <2.5ns
pulse generators.
Vx = Undclocked pins must be held at: <0.8V; 2.7V or
open per FunctionTable.
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Military Logic Products

DESCRIPTION

The 54F14 contains six logic inverters
which accept standard TTL input signals
and provide standard TTL output levels.
They are capable of transforming slowly
changing input signals into sharply de-
fined, jitter-free output signals. In addition,
they have greater noise margin than con-

54F14
Schmitt Trigger

Hex Inverter Schmitt Trigger

Product Specification

output. The Schmitt trigger uses positive
feedback to effectively speed-up slow
input transition, and provide different input
threshold voltages for positive and
negative-going transitions. This hystere-
sis between the positive-going and
negative-going input thresholds (typically
800mV) is determined internally by resis-

FUNCTION TABLE
INPUTS OQUTPUT
A Y
0 1
1 0

ORDERING INFORMATION

ventional inverters. tor ratios and is essentially insensitive to DESCRIPTION ORDER CODE
Each circuit contains a Schmitt trigger temperature and supply voltage varia-  ['Geramic pip 54F14/BCA
- ] tions.
followed by a Darlington level shifterand a Ceramic Flat Pack 54F14/BDA
phase splitter driving a TTL totem-pole Ceramic LLCC S4F14/B2A
INPUT AND OUTPUT LOADING AND FAN-OUT TABLE
54F(U.L.) LOAD VALUE
PINS DESCRIPTION HIGH/LOW HIGH/LOW
A Inputs 1.0/1.0 20pA/0.6mA
Y Outputs 50/33 1.0mA/20mA

NOTE: One (1.0) FAST Unit Load is defined as: 20pA in the High state and 0.6mA in the Low state.

ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device.
Unless otherwise noted these limits are over the operating free-air temperature range.)

March 13, 1987
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SYMBOL PARAMETER RATING UNIT
Vee Supply voltage range -0.51t0 +7.0 \
\"/] Input voltage range -0.510+7.0 \"
0 Input current range -30to +5 mA
Vo Voltage applied to output in High output state range -0.5t0 Vo \
lo Current applied to output in Low output state 40 mA
Tsta Storage temperature range -65 to +150 °C
PIN CONFIGURATION LOGIC SYMBOL
E@ E vee 1 Aot
IZ 13) 3 A & oY 4
o] Z Ao Y
A e
A Y
5] 9 3
Ey QTZE, " Aol
ano [7] 13 ——-@o———“ Y 12
For LLCC pin see JEDEC d No. 2 For LLCC pin sssignments, see JEDEC Standard No. 2
853-1197 F08508
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Product Specification

Schmitt Trigger 54F14
RECOMMENDED OPERATING CONDITIONS
SYMBOL PARAMETER LIMITS UNIT
Min Nom Max
Vee Supply voltage 45 50 5.5 \
li Input clamp current -18 mA
lox High-level output current -1 mA
loL Low-level output current 20 mA
Ta Operating free-air temperature range -55 +125 °C
DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.)
SYMBOL PARAMETER TEST CONDITIONS? LIMITS UNIT
Min Typ? Max
V1, Positive-going threshold Vee =5.0V 1.4 17 2.0 \
V1. Negative-going threshold Vee =5.0V 0.7 09 1.1 v
AVT Hysteresis (V1, - V1.) Vcc =5.0V 04 08 \
Vou High-level output voltage Vee = Min, V) = ey, lon = Max 25 v
VoL Low-level output voltage Vg = Min, Vi = T1,max. loL = Max - .35 50 v
Vik Input clamp voltage Vee =Min, | = ik -0.73 -1.2 \
[ Input current at positive-going threshold Vee =5.0V, V| = Vq, 0.0 pA
It Input current at negative-going threshold Voo =5.0V, V= 175 HA
liH2 Input current at maximum input voltage Ve = Max, V= 7.0V 5 100 I
[ High-level input current Vee = Max, Vy=2.7V 1 20 pA
M Low-level input current Ve = Max, V| =0.5V -0.2 -0.6 mA
los Short-circuit output current3 Vee = Max -60 -135 -150 mA
lec Supply current (total) lech Vee = Max Vin=GND 13 22 mA
lcoL Vin = 4.5V 23 32 mA

202, “Testing and Specifying FAST Logic.”)

AC ELECTRICAL CHARACTERISTICS (When measured in accordance with the procedures outlined in Signetics LOGlC App Note

SYMBOL PARAMETER TEST CONDITIONS LIMITS "~ UNIT
Ta=+25°C Ta = -55°C to +125°C
Vee = +5.0V Vee = 5.0V 10%
C = 50pF, R = 500Q CL = 50pF, R =500Q
Min Typ Max Min Max
tPLH Propagation delay Waveform 1 40 6.5 8.5 3.0 12.0 ns
toHL AtoY 35 5.0 6.5 35 9.0 ns
NOTES

. For conditions shown as Min or Max, use the appropriate value specified under recommended operating conditions for the applicable type
and function table for operating mode.
2. Alltypical values are at Veg = 5V, Ty = 25°C.
3. Notmore than one output should be shorted at a time. For testing los, the use of high-speed test apparatus and/or sample-and-hold tech-
niques are preferable in order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a
High output may raise the chip temperature well above normal and thereby cause invalid readings in other parameter tests. In any sequence

of parameter tests, los tests should be performed last.
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Schmitt Trigger 54F14

AC WAVEFORM

NOTE: For all waveforms, Vp = 1.5V.

Waveform 1. For Inverting Outputs

TEST CIRCUIT AND WAVEFORM

3.0V
Vx Vece 2V W 27V
NEGATIVE v v
? PULSE L] L]
0.3V 0.3v ov

ViN Vout
PULSE DU.T “_ THL L) "‘ “—
GENERATOR
) l I T I‘_ LK) ‘THL() —’| - 3.0V
2.7V

2.7V :
POSITIVE
0.3V KO3V __ o

[ w >

Test Circuit for Totem-Pole Outputs
VpM=15V

Input Pulse Definition

DEFINITIONS:
(R;L = toad Resistor; see AlC Characteristics for value. INPUT PULSE CHARACTERISTICS
L = Load capacitance includes jig and probe capaci- .

tance; see AC Characteristics for value. Family Rep. Rate | Pulse Width fru L

Ry = Termination resistance should be equal to Zgyy of 54F 1MHz 500ns <2.5ns | <2.5ns
pulse generators.

Vx = Unclocked pins must be held at: <0.8V, >2.7V or
open per FunctionTable.
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54F20

Gate

Dual Four-Input NAND Gate

Military Logic Products Product Specification
FUNCTION TABLE ORDERING INFORMATION
INPUTS OUTPUT DESCRIPTION ORDER CODE
A B [+ D Y 14-Pin Ceramic DIP 54F20/BCA
L X X X H 14-Pin Ceramic SO 54F20/BDA
X L X X H
X X L X H Ceramic LLCC 54F20/B2A
X X X L H
H H H H L
H = High voltage level
L = Low voltage level
X = Don'tcare
INPUT AND OUTPUT LOADING AND FAN-OUT TABLE
54F(U.L.) LOAD VALUE
PINS DESCRIPTION HIGH/LOW HIGH/LOW
A,B,C, D Inputs 1.0/1.0 20pA/0.6mA
Y QOutputs 50/33 1.0mA/20mA

NOTE: One (1.0) FAST Unit Load (U.L.) is defined as: 20pA in the High state and 0.6mA in the Low state.

ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. Unless
otherwise noted, these limits are over the operating free-air temperature range)

SYMBOL PARAMETER RATING UNIT
Vee Supply voltage range 0.5t0+7.0 \
) Input voltage range -0.5t0+7.0 \"
Iy Input current range . -30t0 +5 mA
Vo Voltage applied to output in High output state range -0.5t0 +Vee \
lo Current applied to output in Low output state 40 mA
Tsta Storage temperature range -55 to +150 °C
PIN CONFIGURATION LOGIC SYMBOL
, A
1 73] vee 2 —B Y
—C ]
z 13) s o :)O—
O m o A
E i e P+
] E] 13 —D ]
GND 7] 2]
For LLCC pin see JEDEC Standard No. 2 For LLCC pin see JEDEC Standsrd No. 2
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Gate 54F20

RECOMMENDED OPERATING CONDITIONS

SYMBOL PARAMETER LIMITS UNIT
Min Nom Max

Vee Supply voltage 4.5 5.0 55 - \
Vi High-level input voltage 20 v
' Low-level input voltage 08 v
Ik Input clamp current -18 mA
loH High-level output current -1 mA
lou Low-level output current 20 mA
Ta Operating free-air temperature range Lo -55 +125 °C

DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature unless otherwise noted.)

SYMBOL PARAMETER TEST CONDITIONS! LIMITS UNIT
Min Typ? Max
Vou High-level output voltage Vee = Min, Vi = Max, loy = Max, Vi = Min 25 \"
Vou Low-level output voltage Vee = Min, Vi = Max, lot = Max, Vi = Min 0.35 0.50 \"
Vik Input clamp voltage Vee = Min, | = ik -0.73 -1.2 \
Iz !Ir:,;?t:tg?rrent at maximum input Vee = Max, Vi = 7.0V 5 100 VA
It High-level input current Vee = Max, V| =27V 1 20 HA
Iy Low-level input current Ve = Max, V)= 0.5V -0.4 -0.6 mA
los Short-circuit output current® Ve = Max, Vo = 0.0V -60 -85 -150 mA
lec Supply current (total) lecH Vee = Max V)= GND 0.9 14 mA
Icct Vi 4.0V 34 5.1 mA

AC ELECTRICAL CHARACTERISTICS (When measured in accordance with the procedures outlined in Signetics LOGIC App Note

202, “Testing and Specifying FAST Logic."”)

SYMBOL PARAMETER TEST CONDITIONS LIMITS UNIT
' Ta=+25°C,Vec =+5.0V | Ta=-55°C 1o +125°C
CL =50pF Vee = +5.0V £ 10%
R = 500Q Cy = 50pF, R_= 5000
Min Type Max Min Max
e | ABCDWBY Wavetorn 50 | 52 |4 | 35 | &5 | m
NOTES: : :
1. For conditions shown as Min or Max, use the appropriate value specified under recommended operating conditions for the applicable type

and function table for operating mode.

2. All typical values are at Vog = 5V, Tp = 25°C.

3. Not more than one output should be shorted at a time. For testing lgs, the use of high-speed test apparatus and/or sample-and-hold tech-
niques are preferable in order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a
High output may raise the chip temperature well above normal and thereby cause invalid readings in other parameter tests. In any sequence
of parameter tests, Iog tests should be performed last.

AC WAVEFORM

A,B,C,D A/ A7)
tPHL tPLH
VoH
v "] ")
VoL

NOTE: For all waveforms, Viy = 1.5V.
Waveform 1. For Inverting Outputs
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Gate 54F20
TEST CIRCUIT AND WAVEFORM
|
v Ve 27V b syl
NEGATIVE v v
PULSE L M
T_ ? 0.3V 0.3V ov
ViN Vout
PULSE D.U.T. l“ THLt) LK) "l i
GENERATOR
RT cL3 RL I"_ LK) tTHL) ""I [ sov
2V 27V
POSITIVE
= = = = = = PULSE M \l']
0.3V 0.3V
tw { & ov
Test Circuit for Totem-Pole Outputs
V=15V
Input Pulse Definition
DEFINITIONS:
R. = Load Resistor; see AC Characteristics for value. INPUT PULSE CHARACTERISTICS
C_ = Loadcapacitance includes jig and probe capaci- Famil Rep. Rate |Pulse Width | 1t t
tance; see AC Characteristics for value. y P TLH THL
Rr = Termination resistance should be equal to Zoyt of 54F 1MHz 500ns <2.5ns | <2.5ns
pulse generators.
Vx = Unclocked pins must be held at: <0.8V; >2.7V or
open per FunctionTable.
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Gate

Quad Two-Input OR Gate

Military Logic Products Product Specification
FUNCTION TABLE ORDERING INFORMATION
INPUTS OUTPUT DESCRIPTION ORDER CODE
A B Y 14-Pin Ceramic DIP 54F32/BCA
t h II:I 14-Pin Ceramic Flat Pack 54F32/BDA
n II:I n 20-Pin Ceramic LLCC 54F32/B2A

H = High voltage level
L = Low voltage level

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE

54F(U.L) LOAD VALUE

PINS DESCRIPTION HIGH/ILOW HIGH/LOW

A B Inputs 1.0/1.0 20pA/0.6mA
Y Outputs 50/33 1.0mA/20mA

NOTE: One (1.0) FAST Unit Load (U.L.) is defined as: 20pA in the High state and 0.6mA in the Low state.

ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. Unless
otherwise noted these limits are over the operating free-air temperature range.)

SYMBOL PARAMETER RATING UNIT
Vee Supply voltage range -0.51t0+7.0 v
' Input voltage range <0510 +7.0 \
It Input current range -30to +5 mA
Vo Voltage applied to output in High output state range -0.51t0 +Vego \
lo Current applied to output in Low output state 40 mA
Tsta Storage temperature range -65to +150 °C
PIN CONFIGURATION LOGIC SYMBOL
A
O 14 vee ; —__B:D_L 3
E @ E . 5 .
o (= IS
4] [11] 9 :DA Y
A
o (o P>
GND[7] g
For LLCC pin sse JEDEC No.2 For LLCC pin assig see JEDEC No.2
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Gate 54F32
RECOMMENDED OPERATING CONDITIONS

SYMBOL PARAMETER LIMITS UNIT

Min Nom Max

Vee Supply voltage 45 5.0 55 \"

Vi High-level input voltage 2.0 \"

Vi Low-level input voltage 08 \

Ik Input clamp current -18 mA

loH High-level output current -1 mA

loL Low-level output current 20 mA

Ta Operating free-air temperature range -55 +125 °C

DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature unless otherwise noted.)

SYMBOL PARAMETER TEST CONDITIONS! LIMITS UNIT
Min Typ? Max
Vou High-level output voltage Vee = Min, Vit = Max, loy = Max, Viy = Min 25 Vv
VoL Low-level output voltage Vee = Min, Vi = Max, lgL = Max, Viy = Min 0.35 0.50 \
Vik Input clamp voltage Vee = Min, I = Ik -0.73 -1.2 Vv
Iz ilrr:g:ltls(l)ellggecurrent at maximum Voo = Max, V= 7.0V 100 WA
I High-level input current Vee = Max, V=27V 1 20 HA
I Low-level input current Vce = Max, V| =0.5V -04 -0.6 mA
los Short-circuit output current® Voe = Max, Vo = 0.0V -60 -90 -150 mA
lec Supply current (total) lecH Vee = Max V| >4.0V 6.1 9.2 mA
lecL V= GND 10.3 156.5 mA
AC ELECTRICAL CHARACTERISTICS
SYMBOL PARAMETER TEST CONDITIONS LIMITS UNIT
Ta = +25°C, Vg = +5.0V Ta=-55°Cto +125°C
C =50pF Vee = +5.0V £ 10%
Ry = 500Q Cy = 50pF, R = 500Q
Min Type Max Min Max
o | Agmy Waelor 1 30 | 4 [ 33| so | & | m
NOTES:

1. For conditions shown as Min or Max, use the appropriate value specified under recommended operating conditions for the applicable type
and function table for operating mode.

2. All typical values are at Vg = 5V, T = 25°C.

3. Not more than one output should be shorted at a time. For testing lgs, the use of high-speed test apparatus and/or sample-and-hold tech-
niques are preferable in order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a
High output may raise the chip temperature well above normal and thereby cause invalid readings in other parameter tests. In any sequence
of parameter tests, log tests should be performed last.

AC WAVEFORM

AB i VM
tPHL tPLH
VoH
Y M m
VoL

NOTE: For all waveforms, V¢ = 1.5V,
Waveform 1. For Non-Inverting Outputs
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Gate 54F32

TEST CIRCUIT AND WAVEFORM

le |
Vx Vec 2 v e o
NEGATIVE
? PULSE L L
0.3V 0.3V ov
ViN Vour
PULSE | ot l‘_ THLD TLHtr) —’l i
GENERATOR
Rt cL3 RL |‘_ HLH(tn) tTHL _’i i sov
posiT 27V 27V :
VE
= = = = = = PULSE A A\l
0.3V : 0.3V
I tw ] ov
Test Circuit for Totem-Pole Outputs :
. V=15V
Input Pulse Definition
DEFINITIONS:
RL = Load Resistor; see AC Characteristics for value. INPUT PULSE CHARACTERISTICS
C_ = Load capacitance includes jig and probe capaci- ’ Famil Rep. Rate |Pulse Width | .t t
tance; see AC Characteristics for value. y s TLH TH
Ry = Termination resistance should be equal to Zgy of 54F 1MHz 500ns <2.5ns | <2.5ns
pulse generators.
Vx = Unclocked pins must be held at: 0.8V, >2.7V or
open per FunctionTable.
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54F37
Buffer

Quad Two-Input NAND Buffer

Military Loglc Products Product Specification
FUNCTION TABLE ORDERING INFORMATION
INPUTS OUTPUTS DESCRIPTION ORDER CODE |.
A B v 14-Pin Ceramic DIP 54F37/BCA
t h : 14-Pin Ceramic FlatPack | 54F37/BDA
H L H 20-Pin Ceramic LLCC 54F37/B2A
H H L
H = High voltage level
L = Low voltage level
X = Don'tcare

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE

54F(U.L.) LOAD VALUE
PINS DESCRIPTION HIGH/LOW HIGH/LOW
A, B Data inputs 1.0/2.0 20pA/1.2mA
Y Data outputs 600/80 12mA/4BmA

NOTE: One (1.0) FAST Unit Load (U.L.) is defined as: 20A in the High State and 0.6mA in the Low state.

ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. Unless

otherwise noted these limits are over the operating free-air temperature range.)

SYMBOL PARAMETER RATING UNIT
Vee Supply voltage range © 0.5t +7.0 \
Vi Input voltage range .-0.5t+7.0 \

I Input current range -30 to +5 mA
Vo Voltage applied to output in High output state range -0.51t0 +Vee \
lo Current applied to output in Low output state 9% mA
Tsta Storage temperature range 65 to +150 °c

PIN CONFIGURATION

LOGIC SYMBOL

BLELE F [ E
Pai

H
[SICREREEREIE

0 g

GND(7

For LLCC pin see JEDEC

g
]

dard No. 2

For LLCC pin assignments, see JEDEC Standard No. 2
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Buffer 54F37
RECOMMENDED OPERATING CONDITIONS

SYMBOL PARAMETER LIMITS UNIT

Min Typ Max

Vee Supply voltage 45 5.0 55 \

Viy High-level input voltage : 2.0 \

Vi Low-level input voltage 0.8 \

Ik Input clamp current -18 mA

lont High-level output current -1 mA

lonH2 High-level output current -12 mA

loL Low-level output current 48 mA

Ta Operating free-air temperature range -55 +125 °C

DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.)

SYMBOL PARAMETER TEST CONDITIONS! LIMITS UNIT
Min Typ? Max
Vou High-level output voltage Vee = Min, VL = Max, | lopy =-1mA 25 v
Viy =MIN loHz = -12mA 2.0 \
VoL Low-level output voltage Voo=Jin Nie=Max. | 1oy = 4gmA 035 | 050 v
Vik Input clamp voltage Vee =Min, [) = ik -0.73 -1.2 \
Iz Input current at maximum input voltage Vee = Max, V) = 7.0V 100 HA
I3 High-fevel input current Vee = Max, V) = 2.7V 5 20 pA
I Low-level input current Vee = Max, Vy = 0.5V 0.4 -1.2 mA
los Short-circuit output current3 Vee = Max -100 -225 mA
lec Supply current (total) lccH Ve = Max Vin=GND 3 6 mA
lcoL ViN = 4.5V 23 33 mA

AC ELECTRICAL CHARACTERISTICS (When measured in accordance with the procedures outlined in Signetics LOGIC App Note
202 “Testing and Specifying FAST Logic.”

SYMBOL PARAMETER TEST CONDITIONS LIMITS UNIT
Ta = +25°C Ta=-55°Cto +125°C
Ve = +5.0V Vee = +5.0V £ 10%
Cy = 50pF, R = 500Q C = 50pF, R, = 500Q
Min Typ Max Min Max
e | ABBy Waveform 1 s | 25 | &5 | 1o | 85 | ne
?OTES:

. For conditions shown as Min or Max, use the appropriate value specified under the recommended operating conditions for the applicable type
and function table for operating mode.

2. All typical values are at Vg = 5V, Ta = 25°C.

3. Not more than one output should be shorted at a time. For testing lgg, the use of high-speed test aj

pparatus and/or sample-and-hold tech-

niques are preferable in order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a
High output may raise the chip temperature well above normal and thereby cause invalid readings in other parameter tests. In any sequence

of parameter tests, log tests should be performed last.
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Buffer 54F37

AC WAVEFORM

tPLH tPHL
VoH

VoL

Waveform 1. For Inverting Outputs
NOTE: For all waveforms, Vjy = 1.5V,

TEST CIRCUIT AND WAVEFORMS

. tw v oV
X Ycc NEGATIVE v
9 PULSE M
0.3V 0.3v ov
VIN Vout . __' '(_
PULSE DUT. THL) LK tr)
GENERATOR

27V 27v
POSITIVE
PULSE ] M

0.3V 0.3V
f w | ov

RY ICL AL I‘_ TLH() THL() —'[ il oy

Test Circuit for Totem-Pole Outputs
VM=15V

Input Pulse Definition

DEFINITIONS:

R. = Load Resistor; see AC Characteristics for value. INPUT PULSE CHARACTERISTICS

CL = Load capacitance includes jig and probe capaci- Family Rep. Rate |Pulse Width tren trHL
tance; see AC Characteristics for value.

Ry = Termination resistance should be equal to Zoyy of 54F 1MHz 500ns <2.5ns | <2.5ns
pulse generators.

Vx = Unclocked pins must be held at: <0.8V; >2.7V or
open per FunctionTable.
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54F38

Buffer

Quad Two-Input NAND Buffer (Open Collector)

Military Logic Products Product Specification
FUNCTION TABLE " ORDERING INFORMATION
INPUTS OUTPUTS DESCRIPTION ORDER CODE

A B A Ceramic DIP 54F38/BCA
t h *’j _ Ceramic Flat Pack 54F38/BDA
H L H Ceramic LLCC 54F38/B2A
H H L

H = High voltage level

L = Low voltage level

X = Don'tcare

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE

54F(U.L) LOAD VALUE
PINS . DESCRIPTION HIGHLOW HIGH/LOW
A.B Inputs 1,020 20pA/1.2mA
v Outputs 0C*/80 0C*/48mA

NOTE: One (1.0) FAST Unit Load (U.L;) is defined as: 20pA in the High State and 0.6mA in the Low state.

*OC = Open Collector

ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. Unless

otherwise noted these limits are over the operating free-air temperature range.)

SYMBOL PARAMETER RATING UNIT
Vee Supply voltage range ) ) -0.51t0+7.0 v
\ Input voltage range 0510 +7.0 \

h Input current range . -30to +5 mA
Vo Voltage applied to output in High output state range -0.5to +Vce v
lo Current applied to output in Low output state 128 mA
Tsta Storage temperature range -65 to +150 °C

PIN CONFIGURATION

LOGIC SYMBOL

GND

0 5
v g

Sicicicicicial

7

14} Voo

QRO RENERE]E)

For LLCC pin assignments, see JEDEC Standard No. 2

For LLCC pin see JEDEC

d No. 2

February 19, 1988
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Signetics Military Logic Products

Product Specification

Buffer 54F38
RECOMMENDED OPERATING CONDITIONS
SYMBOL PARAMETER LIMITS UNIT
Min Nom Max
Vee Supply voltage 45 5.0 55 \'
VH High-level input voltage 2.0 \
Vi Low-level input voltage 0.8 \
Ik Input clamp current -18 mA
Vou High-level output voltage 45 \
loL Low-level output current 20 mA
Ta Operating free-air temperature range -55 +125 °C
DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature unless otherwise noted.)
SYMBOL PARAMETER TEST CONDITIONS! LIMITS UNIT
Min Typ? Max
lon High-level output current Vee = Min, Vi = Max, Viy = Min, Voy = Max 250 pPA
VoL Low-level output voltage Vee = Min, Vi = Max, Vi = Min, lo = 48mA 0.35 0.50 \
Vik Input clamp voltage Vee = Min, I = lik -0.73 -1.2 \
he | Bememnis ot o |
li1 High-level input current Voo = Max, V; =2.7V 5 20 pHA
I, Low-level input current Vce = Max, V) =0.5V -0.6 -1.2 mA
lec Supply current (total) lecH Vee = Max V;=GND 4 7 mA
lect Vi>4.0V 22 30 mA

202, “Testing and Specifying FAST Logic.”)

AC ELECTRICAL CHARACTERISTICS (When measured in accordance with the procedures outlined in Signetics LOGIC App Note

SYMBOL PARAMETER TEST CONDITIONS LIMITS UNIT
Ta = +25°C, Vgo = +5.0V Ta =-55°Cto +125°C
C, = 50pF Vee = +5.0V£10%
Ry = 500Q Cy = 50pF, R = 500Q
Min Type Max Min Max
e vt |12 | 8 BB | % | &
NOTES:

1. For conditions shown as Min or Max, use the appropriate value specified under the recommended operating conditions for the applicable type
and function table for operating mode.

2. All typical values are at Vg = 5V, Tp = 25°C.

3. When using open collector parts, the value of the pull-up resistor greatly affects the value of the TPLH. For example, changing the specified
pull-up resistor value from 500Q to 1002 will improve the TPLH up to 50% with only a slight increase in the TPHL. However, if the value of
the pull-up resistor is changed, the user must make certain that the total {OL current through the resistor, plus the total liL’s of the receivers

does not exceed the IOL maximum specification.
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Buffer 54F38

AC WAVEFORM
AB m m
tPHL tPLH
VoH
A vm ]
VoL
NOTE: For all waveforms, Vy, = 1.5V.
Waveform 1. Propagation Delay Input to Output
TEST CIRCUIT AND WAVEFORM
le |
Vx Vec 7oV 2.9V w v
E
T_ i o ™ ™
0.3V 0.3V
R ov
VIN Vout t

D.U.T. > i‘_ tTHLLt) ‘ tTLH(r) —'I I‘—
R l I L3 RL - I‘_ TLH(tr) THLGtY —'I < . o
27V

PULSE
GENERATOR

2.7V
E
== = = = = ;fj)f‘sgv ™ AL}
0.3V K 0.3V
A tw ] ov
Test Circuit for Open Collecor Outputs
. Vpm= 1.5V
Input Pulse Definition
DEFINITIONS:
R, = Load Resistor; see AC Characteristics for value. - INPUT PULSE CHARACTERISTICS
C_ = Load capacitance includes jig and probe capaci- Rep. Rate | Pulse Width t 1
tance; see AC Characteristics for value. Family ep. Hate use TLH THL
Rr = Termination resistance should be equal to Zoyy of 54F 1MHz 500ns s2.5ns | <2.5ns

pulse generators.
Vx = Unclocked pins must be held at: <0.8V; >2.7V or
open per FunctionTable.
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54F51
Gate

Dual 2-Wide 2-Input, 2-Wide 3-Input AND-OR-Invert Gate

Military Logic Products Product Specification

FUNCTION TABLE FUNCTION TABLE

For 3-Input Gates For 2-lnput Gates ORDERING INFORMATION

INPUTS OUTPUT INPUTS OUTPUT DESCRIPTION ORDER CODE
AlBIC|DIE|F v A B c D v 14-Pin Ceramic DIP 54F51/BCA
HIHH]X XX L H H X X L 14-Pin Ceramic FlatPack | 54F51/BDA
X|X|X|HIHIH L X X H H L 20-Pin Ceramic LLCC 54F51/B2A
All other combinations All other combinations

H = High voltage level H = High voltage level

L = Low voltage level L = Low voltage level

X = Don'tcare X = Don'tcare

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE

54F(U.L.) LOAD VALUE
PINS DESCRIPTION HIGH/LOW HIGH/LOW

A,B,C,D,EF Data inputs 1.0/1.0 20pA/0.6mA
1Y, 2Y Data outputs 50/33 1mA/20mA

NOTE: One (1.0) FAST Unit Load (U.L.) is defined as: 20pA in the High State and 0.6mA in the Low state.

ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. Unless

otherwise noted these limits are over the operating free-air temperature range.)

SYMBOL PARAMETER RATING UNIT
Vee Supply voltage range -051t0+7.0 \
\A Input voltage range -0.510+7.0 \
I Input current range -30to +5 mA
Vo Voltage applied to output in High output state range -0.5t0+Veo \"
lo Current applied to output in Low output state 40 mA
Tsta Storage temperature range -65 to +150 °C
PIN CONFIGURATION LOGIC SYMBOL
, 1A
12 1B
[l 14] vee 13 A0 W
2A[2] 73] 1c g _1D 8
1 18 1E
=l Ch o
2¢ (4] (1] 1F
205} [10] 1€
2Y €] 9] 10 2 :;
3
34
GND[7 (8] 1v . _2¢ 2 ¢
s _20
For LLCC pin see JEDEC Standard No. 2 For LLCC pin see JEDEC No.2
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Product Specification

Gate . 54F51
RECOMMENDED OPERATING CONDITIONS
SYMBOL PARAMETER LIMITS UNIT
Min Nom Max
Vee Supply voltage 45 5.0 55 \
Vi High-level input voltage 2.0 \
Vi Low-level input voltage 0.8 "
Ik Input clamp current -18 mA
lok High-level output current -1 mA
loL Low-level output current 20 mA
Ta Operating free-air temperature range -55 +125 °C
DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature unless otherwise noted.)
SYMBOL PARAMETER TEST CONDITIONS! LIMITS UNIT
Min Typ? Max
Vou High-level output voltage Vee = Min, Vi = Max, loy = Max, Vi = Min 2.5 . \
VoL Low-level output voltage Vee = Min, VL = Max, loL = Max, Vi = Min 0.35 0.50 \
Vik Input clamp voltage Vee = Min, | = Ik -0.73 -1.2 v
Iniz Lr;%t:g%urrem at maximum input Ve = Max, V) = 7.0V 100 VA
1 High-level input current Vee = Max, V| =27V 20 HA
' Low-level input current Vee = Max, V= 0.5V -0.4 -0.6 mA
los Short-circuit output current® Vee = Max -60 -150 mA
lee Supply current (total) lecH Vee = Max Vi=GND 1.8 3.0 mA
lecL Vi>4.0V 55 75 mA

AC ELECTRICAL CHARACTERISTICS (When measured in accordance with the procedures outlined in Signetics LOGIC App Note
202, “Testing and Specifying FAST Logic.”)

SYMBOL PARAMETER TEST CONDITIONS LIMITS UNIT
Ta = +25°C, V¢ = +5.0V Ta =-55°C to +125°C
C_ = 50pF Vee = +5.0V £ 10%
R = 500Q C = 50pF, R, = 500Q
Min Type Max Min Max
e | ABODEFDAY Wavetorm T I - I
NOTES:

1. For conditions shown as Min or Max, use the appropriate value specified under recommended operating conditions for the applicable type
and function table for operating mode.

2. All typical values are at Ve = 5V, Tp = 25°C.

3. Not more than one output should be shorted at a time. For testing lgs, the use of high-speed test apparatus and/or sample-and-hold tech-
niques are preferable in order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a
High output may raise the chip temperature well above normal and thereby cause invalid readings in other parameter tests. In any sequence
of parameter tests, log tests should be performed last.
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Product Specification

Gate 54F51
AC WAVEFORM
8,C,D
A eF u A{']
tPHL tPLH
Vo
ny \("l A
Vot
NOTE: For all waveforms, V= 1.5V.
Waveform 1. Propagation Delay Input to Output
TEST CIRCUIT AND WAVEFORM
|
Ve Vec 27V w rrraaid
NEGATIVE
? PULSE M VM
0.3V 0.3V ov
Vi Voutr
PULSE o DU.T. I“' tTHLE R “’l [
GENERATOR
Ry o3 AL I‘_ L) (THLED _’I i aov
POSITIVE 27V 2.1v
= = = == = PULSE A\l A
0.3V A w — 03v__ o
Test Circuit for Totem-Pole Outputs
V=15V
Input Pulse Definition
DEFINITIONS:
R. = Load Hesistpr; see AC Chajacteristics for valuq. INPUT PULSE CHARAQTERISTICS
CL = Loadcapacitance includes jig and probe capaci- Family | Rep.Rate |Pulse Width trin trL
tance; see AC Characteristics for value.
Rr = Termination resistance should be equal to Zgoyt of 54F 1MHz 500ns <2.5ns | <2.5ns
pulse generators.
Vx = Unclocked pins must be held at: <0.8V; >2.7V or

open per FunctionTable.
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Signetics 54F64
' Gate

Four-Two-Three-Two-Input AND-OR-Invert Gate

Milltary Logic Products Product Specification
ORDERING INFORMATION FUNCTION TABLE
DESCRIPTION ORDER CODE INPUTS OUTPUT
14-Pin Ceramic DIP 54F64/BCA A B c D E F G H J K L v
H H X X X X X X X X X L
14-Pin Ceramic Flat Pack |  54F64/BDA X X H H H H X X X X X L
- N X X X X X X H H H X X L
20-Pin Ceramic LLCC 54F64/B2A X X X X X X X X X H H L
All other combinations H
H = High voltage level
L = Low voltage level
X ='Don't care
INPUT AND OUTPUT LOADING AND FAN-OUT TABLE
54F(U.L) LOAD VALUE
PINS DESCRIPTION HIGH/LOW HIGH/LOW
A-L Inputs 1.01.0 20pA/0.6mA
Y . Outputs 50/33 1.0mA/20mA

NOTE: One (1.0) FAST Unit Load (U.L.) is defined as: 20pA in the High state and 0.6mA in the Low state.

ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. Unless
. otherwise noted these limits are over the operating free-air temperature range.)

SYMBOL . PARAMETER RATING UNIT
Vee Supply voltage range -0510 +7.0 Vv
\'1 Input voltage range -0.5t0 +7.0 \
Iy Input current range . -30to +5 : mA
Vo Voltage applied to output in High output state range -0.5t0 +Veeo \
lo Current applied to output in Low output state 40 mA
TsTa Storage temperature range -65 to +150 °C
PIN CONFIGURATION LOGIC SYMBOL
[ [14] vee ?
& i 1B
13
& ) 1 —
m 1 v
& ) ' .
=] 10) s M
(€] 9 5 3
GND[7 8
7] . K
For LLCC pin szsignments, soo JEDEC Stendard No, 2 For LLCC pin essig) eee JEDEC No, 2
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Product Specification

Gate 54F64
RECOMMENDED OPERATING CONDITIONS
SYMBOL PARAMETER LIMITS UNIT
Min Nom Max
Vee Supply voltage 45 5.0 5.5 \
VK High-level input voltage 20 v
ViL Low-level input voltage 08 \
Ik Input clamp current -18 mA
loH High-level output current -1 mA
loL Low-level output current 20 mA
Ta Operating free-air temperature range -56 +125 °C
DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature unless otherwise noted.)
SYMBOL PARAMETER TEST CONDITIONS! LIMITS UNIT
Min Typ? Max
VoH High-level output voltage Ve = Min, V) = Max, loy = Max, V)y = Min 25 Vv
VoL Low-lavel output voitage Vee = Min, VL = Max, lg. = Max, Vi = Min 0.35 0.50 \
Vik Input clamp voltage Vec = Min, | = Ik -0.73 -1.2 "
h2 Lrgl;::gceurrent at maximum input Voo = Max, Vi = 7.0V 100 VA
(178} High-level input current Vee = Max, V)= 2.7V 1 20 HA
I Low-level input current Vce = Max, V| =0.5V -0.4 -0.6 mA
los Short-circuit output current® Vee = Max, Vo = 0.0V -60 -80 -150 mA
lec Supply current (total) leeH Vee = Max Vi=GND 1.9 28 mA
lect Vi=4.0V 3.1 4.7 mA
AC ELECTRICAL CHARACTERISTICS
SYMBOL PARAMETER TEST CONDITIONS LIMITS UNIT
Ta = +25°C, Vo = +5.0V Tp=-55°Cto +125°C
Cy = 50pF Vee = +5.0V£10%
Ry = 5000 Cy = 50pF, R = 500Q
Min Type Max Min Max
T e ooy [ 5[ 33 (8] 1 [ 8 | &
NOTES:

1. For conditions shown as Min or Max, use the appropriate value specified under recommended operating conditions for the applicable type

and function table for operating mode.
2. Alltypical values are at Vg = 5V, Ta = 25°C.

3. Not more than one output should be shorted at a time. For testing los, the use of high-speed test apparatus and/or sample-and-hold tech-
niques are preferable in order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a
High output may raise the chip temperature well above normal and thereby cause invalid readings in other parameter tests. In any sequence
of parameter tests, lps tests should be performed last.

AC WAVEFORM

AL

M \{]
tPHL 1PLH
Vou
\{"] A\l
VoL

NOTE: For all waveforms, Vpy = 1.5V.
Waveform 1. For Inverting Outputs
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Gate 54F64

TEST CIRCUIT AND WAVEFORM

| |
v Vec 27V w rrrai e
NEGATIVE
9 PULSE AL A
. 0.3V 0.3V ov
i Vout
PULSE iy DUT. > |‘— tTHL() TLHw) —-l [
GENERATOR
Ry l I oL Ry - |‘— TLH() THL) —'I nill sov
- 27v 2.7V
POSITIVE :
= = = = = = PULSE M M
0.3V W | % oV oy
Test Circult for Totem-Pole Outputs
V= 1.5V
Input Pulse Definition
DEFINITIONS:
R, = Load Resistor; see AC Characteristics for value. INPUT PULSE CHARACTERISTICS
C_ = Load capacitance includes jig and probe capaci-
tance; see AC Characteristics for value. Family Rep. Rate |Pulse Width trLH trHL
Ry = Termination resistance should be equal to Zgyt of
pulse generators. 54F 1MHz 500ns <2.5ns | <2.5ns
trin, trhe = Values should be less than or equal to the
table entries.
Vyx = Unclocked pins must be held at: <0.8V; 2.7V or
open per FunctionTable.
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54F74
Flip-Flop

Dual D-Type Flip-Flop
Military Logic Products Product Specification
DESCRIPTION clock pulse. Clock triggering occurs ata ORDERING INFORMATION
The 54F74 is a dual positive edge-trig- V?“age level of the clock p'u.lse _and is not DESCRIPTION ORDER CODE
gered D-type flip-flop featuring individual ~ directly related to the transition time of the - -
Data, Clock, Set and Reset inputs, and  Positive-going pulse. The D inputs must | 14-Pin Ceramic DIP S4F74IBCA
complementary Q and Q outputs. be stable one setup time priorto the Low- | 14-Pin Ceramic FlatPack | 54F74/BDA
-Hi iti dictabl - -
Set (Sp) and Reset (Rp) are asynchronous ?pggt?o: lock transition for predictable 20-Pin Ceramic LLCC 54F74/B2A
active-Low inputs and operate indepen- ) .
dently of the Clock input. Information on  See 54F5074 for metastable immune
the Data (D) input is transferred to the Q  version.
output an the Low-to-High transition of the
INPUT AND OUTPUT LOADING AND FAN-OUT TABLE
54F(U.L.) LOAD VALUE
PINS DESCRIPTION HIGH/LOW HIGH/LOW
D4, D2 Data inputs 1.0/1.0 20pA/0.6mA
CP4, CP2 Clock pulse inputs (active rising edge) 1.0/1.0 20pA/0.6mA
Ro1, Roz Resst inputs (active Low) 1.0/3.0 20pA/1.8mA
Sp1. Spe Set inputs (active Low) 1.0/3.0 20pA/1.8mA
Q, 0,0, Oy Outputs 50/33 1.0mA/20mA
NOTE: One (1.0) FAST Unit Load (U.L.) is defined as: 20pA in the High state and 0.6mA in the Low state.
PIN CONFIGURATION LOGIC SYMBOL
\ %
4 10
Ay [T l ! 14] vee )\ )\
oy [Z] S O 3] "p2 2 —{p, 501 q}—s 12 —| b, 502 g |— 9
cpy 3] J_|—O [12] b,
spy [4] 1) cpy 3 —P cPy n —P cpp
Q é 0, i0] Sp2
Ty E RD:SDZ b —1°] @z Rpy Gi[— 6 Rpz T2f— 8
GND [7 Q9 Q g] O T T
[ * | 18 @ . ®
For LLCC pin ass see JEDEC No.2. " ForLLCC pin see JEDEC No. 2.
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Flip-Flop 54F74

LOGIC DIAGRAM

cP

— Do

Sp

Rp

MODE SELECT —~ FUNCTION TABLE

OPERATING MODE INPUTS ) OUTPUTS
Sp Rp cP D Q Q
Asynchronous Set L H X X H L
Asynchronous Reset (Clear) H L X X L H
Undetermined! L L X X H H
Load *1* (Set) H H T h H L
Load *0” (Reset) H H T | L H
H High voltage level steady state
h High voitage level one setup time prior to the Low-to-High clock transition
L Low voltage level steady state

Low voltage level one setup time prior to the Low-to-High clock transition

W onon

X Don't care
T = Low-to-High dlock transition
NOTE:

1. Both outputs will be High if both Sp and Rp go Low simultaneously.

ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. Unless
otherwise noted, these limits are over the free-air temperature range.)

SYMBOL PARAMETER RATING UNIT
Vee Supply voltage range -0.5t0+7.0 \
Vi Input voltage range -0.5t0 +7.0 A

I Input current range -3010 +5 mA
Vo Voltage applied to output in High output state range ) -0.5to +Vgo \
lo Current applied to output in Low output state 40 mA
Tst1a Storage temperature range -65 to +150 °C
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Flip-Fiop 54F74

RECOMMENDED OPERATING CONDITIONS :
SYMBOL PARAMETER LIMITS UNIT

Min Nom Max
Vee Supply voltage 4.5 50 5.5 \
Vi High-level input voltage 20 v
ViL Low-level input voltage 0.8 \
™ Input clamp current -18 mA
lon High-level output current -1 mA
loL Low-level output current 20 mA
Ta Operating free-air temperature range -55 +125 °C

DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature unless otherwise noted.)

SYMBOL PARAMETER TEST CONDITIONS! LIMITS UNIT
Min Typ? Max
Vou High-level output voltage Vee = Min, V) = Max, loy = Max, Vi = Min 25 \
VoL Low-level output voltage Vee = Min, Vi = Max, IoL = Max, Viy = Min 0.35 0.50 \
Vik Input clamp voltage Vee = Min, I =l -0.73 -1.2 \
2 Lr:)ri;::g?rrent at maximum input Veo = Max, Vj = 7.0V 5 100 bA
] High-level input current Vee = Max, V)= 2.7V Allinputs 1 20 RA
I Low-level input current Vee = Max, V=05V D, CP inputs 0.4 -0.6 mA
Rp, Sp inputs -1.3 -1.8 mA
los Short-circuit output current3 Vee = Max, Vo = 0.0V -60 -85 -150 mA
lec Supply current? (total) Vee = Max 11.5 16 mA

AC ELECTRICAL CHARACTERISTICS (When measured in accordance with the procedures outlined in Signetics LOGIC App Note
202, “Testing and Specifying FAST Logic.”)

SYMBOL PARAMETER TEST CONDITIONS LIMITS UNIT

Ta=25°C Ta =-55 TO +125°C

Veg = +5.0V Ve = +5.0V £10%
Cy = 50pF Cy =50pF
Ry = 5000 R, = 5000
Min Typ Max Min Max
fuax Maximum clock frequency Waveform 1 100 125 80% MHz
toLH Propagation delay 38 53 6.8 35 8.5 ns
torL CP 1o Qp, Op Waveform 1 44 6.2 8.0 37 105 ns
trLH Propagation delay 3.2 46 6.1 32 8.0 ns
oy 3D, or RD, to Q,, On Waveform 2 35 7.0 9.0 35 15 ns
NOTES:

1. For conditions shown as Min or Max, use the appropriate value specified under recommended operating conditions for the applicable type

and function table for operating mode.

2. All typical values are at Vg = 5V and Ta = 25°C.

3. Not more than one output should be shorted at a time. For testing Igs, the use of high-speed test apparatus and/or sample-and-hold tech-
niques are preferable in order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a
High output may raise the chip temperature well above normal and thereby cause invalid readings in other parameter tests. In any sequence
of parameter tests, lgg tests should be performed last.

. Measure Icc with the Clock inputs grounded and all outputs open, with the Q and Q outputs High in turn.

. These parameters are guaranteed, but not tested.

0 s~
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Flip-Flop 54F74
AC SETUP REQUIREMENTS
SYMBOL PARAMETER TEST CONDITIONS LIMITS UNIT
Ta=25°C Ta =-55 TO +125°C
Vee = +5.0V Vee = +5.0V£10%
C_ = 50pF C_=50pF
R_ = 500Q R, = 500Q
Min Typ Max Min Max
ts(H) Setup time High or Low 2.0 3.0 ns
ts(L) D, to CP Waveform 1 3.0 40 ns
ta(H) Hold time High or Low 1.0 2.0 ns
(L) D, to CP Waveform 1 1.0 20 ns
tw(H) Clock pulse width 40 ) 40 ns
twlL) High or Low Waveform 1 5.0 6.0 _ ns
twil) Rp or 5p pulse width, Low Waveform 2 4.0 4.0 ns
Yoc Recovery time, Rp or Sp to CP Waveform 3 2.0 3.0 ns
AC WAVEFORMS
D L‘—‘ twil)

SET (Sp) l
re— th(H)

(H)-> . le— t,4L)
1max
' twll) —> Z_ RESET (Rp) Vu-)' m
cP m 7 Vi VM )

' fe— ty{H) o
tPHL PHH . [ PLH [*— tPHL ‘%_ VoH
_—! ) !—" OH Qn M vm
Cn N ALl Y, VM Vor
PLH tPHL > VOoH
VoH
Tn A m A \'] VoL
—— N o |
Waveform 1. Clock to Output Delays, Data Waveform 2. Set and Reset to Output Delays,
Setup and Hold Times, Clock Pulse Width Set and Reset Pulse Widths

HporSp \['] M
tw trec : ‘
cpP u . .

Waveform 3. Recovery Time

NOTE: For all waveforms, Vg = 1.5V .
The shaded areas indicate when the input is permitted to change for predictable performance.
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Flip-Flop 54F74

TEST CIRCUIT AND WAVEFORMS

l |
vy Vee NEGATIVE 2V w v o
? PULSE AL L
0.3v 0.3V ov
ViN Vour
PULSE D.U.T. I‘_ L) L) —'I }‘_
GENERATOR
Ry J I arpn T i 3.0V
27V
POSITIVE
= = = = = = PULSE VM
W KO3V oy
Test Circuit for Totem-Pole Outputs
VM =15V
Input Pulse Definition
DEFINITIONS:
R = Load Resist_or; see AC Cha‘r.acteristics for value. INPUT PULSE CHARACTERISTICS
CL = Load capacitance includes jig and probe capaci- Family | Rep.Rate |PulseWidth | 1ty trhL
tance; see AC Characteristics for value.
Rr = Termination resistance should be equal to Zoyt of 54F 1MHz 500ns <2.5ns | <2.5ns
pulse generators.
Vx = Unclocked pins must be held at: <0.8V; >2.7V or
open per FunctionTable.
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Military Logic Products

DESCRIPTION

The 54F109 is a dual positive edge-trig-
gered JR-type flip-flop featuring individual
J, K, Clock, Set and Reset inputs, and
complementary Q outputs.

Set (Sp) and Reset (Rp) are asynchronous
active-Low inputs and operate indepen-
dently of the Clock Input. :

54F109
Flip-Flop

Dual J-K Positive Edge-Triggered Flip-Flop

Product Specification

level of the clock pulse and is not directly
related to the transition of the positive-
going pulse.

The J and K inputs must be stable just one
setup time prior to the Low-to-High transi-
tion of the Clock for predictable operation.
The JK design allows operation as a D
flip-flop by tying the J and K inputs

between the 0.8V and 2.0V levels should
be equalto or less than the Clock to output
delay time for reliable operation.

ORDERING INFORMATION
DESCRIPTION ORDER CODE
Ceramic DIP 54F109/BEA

together. Ceramic Flat Pack 54F109/BFA
The J and K are edge-triggered inputs ’ - - F
which control the state changes of the Althoughthe Clock inputis level sensitive, 20-Pin Geramic LLCG 54F109/82A
flip-flops as described in the Function the positive transition of the Clock pulse
Table. Clock triggering occurs at a voltage
INPUT AND OUTPUT LOADING AND FAN-OUT TABLE
54F(U.L.) LOAD VALUE
PINS DESCRIPTION HIGH/LOW HIGH/LOW
Ji- Ky -Ky Data inputs 1.0/1.0 20pA/0.6mA
CP,, CP, Clock pulse inputs (active rising edge) 1.0/1.0 20pA/0.6mA
Rb1, Roz Reset inputs (active Low) 1.0/3.0 20pA/1.8mA
Sp1, Spz Set inputs (active Low) 1.0/3.0 20pA/1.8mA
Q;,Q,, 0, Q; Outputs 50/33 1.0mA/20mA
NOTE: One (1.0) FAST Unit Load (U.L.) is defined as: 20pA in the High state and 0.6mA in the Low state.
PIN CONFIGURATION LOGIC SYMBOL
Fps E—‘%—' — 18] vee 5 n
3 Ev—— J1 Rp2 D—E Rp2 4 J’
2 —| 4 Sot aol— 6 u —J, S, Qa}— 10
Ry [3}d K 32 1] 32
ey A cp| | kP13 Rz
spr [51d sos| [cP2[{12] cP2 4+ —cpy 12 —cp,
o [g]H | [sp2p{1] Sp2
u [Tlq o oz 1 o 3 —d Ky o7 13 —d K Qf— 9
aw [g] L [ oy A Rp2
) b i
1 15
For LLCC pin see JEDEC No. 2 For LLCC pin assignments, see JEDEC Standard No. 2.
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Flip-Flop 54F109
LOGIC DIAGRAM
[}
K
J
cp ——Dc
Sp
Fp
FUNCTION TABLE
OPERATING MODE INPUTS OUTPUTS
Sp Fp CP J K Q a
Asynchronous Set L H X X X H L
Asynchronous Reset (Clear) H L X X X L H
Undetermined (Note) L L X X X H H
Toggle H H T h 1 q q
Load “0" (Reset) H H T | I L H
Load "1 (Set) H H T h h H L
Hold “no change” H H T | h q q

LU L 1}

—S0X—>rT

NOTE:

High voltage level steady state
Low voltage level steady state
High voltage level one setup time prior to the Low-to-High Clock transition
Low voltage level one setup time prior to the Low-to-High Clock transition
Don'tcare
Lower case letters indicate the state of the referenced output prior to the Low-to-High Clock transition

= Low-to-High Clock transition

Both outputs will be High if both Sp and Rp go Low simultaneously.

ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. Unless
otherwise noted these limits are over the operating free-air temperature range.)

SYMBOL PARAMETER RATING UNIT
Vee Supply voltage range -0.510 +7.0 v
\ Input voltage range -0.5t0 +7.0 \

l) Input current range -30to +5.0 mA
Vo Voltage applied to output in High output state range -0.5to Vo v
lo Current applied to output in Low output state 40 mA
Tsta Storage temperature range -65 to +150 °C
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Flip-Flop 54F109
RECOMMENDED OPERATING CONDITIONS
SYMBOL PARAMETER LIMITS UNIT
Min Nom Max
Vee Supply voltage 4.5 5.0 5.5 \
Viu High-level input voltage 2.0 v
' Low-level input voltage 0.8 v
Ik Input clamp current -18 mA
lon High-level output current -1.0 mA
lou Low-level output current 20.0 mA
Ta Operating free-air temperature range -55 +1256 °C

DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.)

SYMBOL PARAMETER TEST CONDITIONS! LIMITS UNIT
Min Typ? Max

Vou High-level output voltage Yg: - l\h;l‘:;(.,\\//l;;MMa::' 25 v
VoL Low-level output voltage Ygf :h':iﬂzl;;’ Y,'Lihﬁ: g 035 | 050 v
Vik Input clamp voltage Vee = Min, | = Ik -0.73 -1.2 \
liH2 Input current at maximum input voltage Vce =Max, V= 7.0V 100 RA
I High-level input current | J, K, CP inputs Ve = Max, V=27V 1 20 HA
. Sp, Rpinputs 1 20 HA

I Low-level input current | J, K, CP inputs Vee = Max, Vy= 0.5V -0.4 -0.6 mA
Sp, Rpinputs -1.3 -1.8 mA

los Short-circuit output current® Vce = Max, Vo = 0.0V -60 -85 -150 mA
lec Supply current* (total) Vee = Max 12.3 17 mA

AC ELECTRICAL CHARACTERISTICS (When measured in accordance with the procedures outlined in Signetics LOGIC App Note
202, *Testing & Specifying FAST Logic.”

SYMBOL PARAMETER TEST CONDITIONS LIMITS UNIT

' Ta = +25°C Ta =-55°C to +125°C '
Vee = +5.0V Vee = +5.0V £ 10%
Cv = 50pF, Ry = 500Q Ct = 50pF, Ry = 500Q
Min Typ Max Min Max

fmax Maximum clock frequency Waveform 1 90 125 805 MHz
T vt | 32| 8 [ B3] % | e | &
| e woomz | 2 [ 8 | 88 | &

NOTES

. For conditions shown as Min or Max, use the appropnate value specified under recommended operating conditions for the applicable type
and function table for operating mode.

2. All typical values are at Vg = 5V, Tp = 25°C.

3. Notmore than one output should be shorted at a time. For testing los, the use of high-speed test apparatus and/or sample-and-hold tech-
niques are preferable in order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a
High output may raise the chip temperature well above normal and thereby cause invalid readings in other parameter tests. In any sequence
of parameter tests, log tests should be performed last.

4. With the Clock input grounded and all outputs open, Icg is measured wnh the Q and Q outputs High in turn.

5. These parameters are guaranteed, but not tested.

July 13, 1990
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Flip-Flop 54F109
AC SETUP REQUIREMENTS
SYMBOL PARAMETER TEST CONDITIONS LIMITS UNIT
Ta = +25°C Ta =-55°C to +125°C
Vee = +5.0V Vee = +5.0V £ 10%
C_ = 50pF, R = 500Q Cy = 50pF, R = 500Q
Min Typ Max Min Max
ts(H) Setup time High or Low, 3.0 5.0 ns
(L) JorK 1o CP Waveform 1 30 50 ns
th(H) Hold time, High or Low, 1.0 1.0 ns
tniL) JorK to CP Waveform 1 10 1.0 ns
tw(H) Clock pulse width, 4.0 4.0 ns
t:,(L) High or Low ) Waveform 1 5.0 5.0 ns
twil) fg&or Reset pulse width, Waveform 2 4.0 4.0 ns
trec tF;eé‘igvciry time, Set or Reset Waveform 3 20 2.0 ns
AC WAVEFORMS
JorK 2 i i _-L‘_ il
- ) Son N Vu
W)
cp u twll) —'z le— tydL)
— Fpn m A \]
R = tPLH > < tPLH [ tPHL
Qn i
Qn M A}
le tpLH [ tPHL > ]
v
Tn M Vi &
Waveform 1. Clock to Output Delays, Data Waveform 2. Set and Reset to Output Delays, Set and
Set-Up and Hold Times, Clock Pulse Width Reset Pulse Widths
Hpn ©F Spn \['] m
tw
Yrec
cP ;& A}

Waveform 3. Recovery Time

NOTE: For all waveforms, V) = 1.5V.
The shaded areas indicate when the input is permitted to change for predictable output performance.
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Flip-Flop 54F109
TEST CIRCUIT AND WAVEFORM
»
27V W o 2
g el vu vu
T_ ? 0.3V 0.3V ov
Vi v
PULSE iy DUT. ur l'— tTHL *TLH _'I <=
GENERATOR :
le—
LT e
POSITIVE
L L L L L L PULSE M M
= - =T - 0.3V 0.3V
d tw | K ov
Test Circuit for Totem-Pole Outputs VM =15V
Input Pulse Definition
DEFINITIONS:
R = Load Resistor; see AC Characteristics for value. INPUT PULSE CHARACTERISTICS
C_ = Load capacitance includes jig and probe capacitance; see
AC Characteristics for value. Famlly Rep. Rate |Pulse Width e tTHL
Rr = ;Z:]n;ir:‘:;ifsn resistance should be equal to Zgyt of pulse 54F 1MHz -500ns <25ns | <25ns
Vx = Unclocked pins must be held at: <0.8V; >2.7V or open per
Function Table.

July 13, 1990 94




Signetics

54F112

Dual J-K Negative

Edge-Triggered Flip-Flop
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Military Logic Products
DESCRIPTION A High level on the Clock (CP) input en- ORDERING INFORMATION
The 5‘.1F112 is. a dual J-.K f‘eg.a.ﬁve ables the J and K inputs, and data will be DESCRIPTION ORDER CODE
edge-triggered flip-flop featuring individu-  accepted. The logic levels at the J and K -
alJ, K, Clock, Set and Reset inputs. The  inputs may be allowed to change whilethe | Ceramic DIP 54F112/BEA
Set (Sp)and Reset (Rp) inputs, whenLow, TP is High and the flip-tlop will perform ac- | Ceramic Flat Pack 54F112/BFA
set or reset the outputs as shown in the cording to Function Table as long as mini- -
. [oF
Function Table regardless of the levels at mum setup and hold times are observed. Ceramic LLC SaF112/82A
the other inputs. Output state changes are initiated by the
High-to-Low transition of TP.
INPUT AND OUTPUT LOADING AND FAN-OUT TABLE
54F (U.L) LOAD VALUE
PINS DESCRIPTION HIGH/LOW HIGH/LOW
Jq, Ja, Ky, K2 Data inputs 1.0/1.0 20pA/0.6mA
CP,, TP, Clock pulse inputs (active falling edge) 1.0/4.0 20pA/2.4mA
Fpi1, Fp2 Reset input (active Low) 1.0/5 20pA/3.0mA
So1, So2 Setinput (active Low) 1.0/5 20pA/3.0mA
Qq, Q;, Q,, 0z | Outputs 50/33 1.0mA/20mA
NOTE: One (1.0) FAST Unit Load (U.L.) is defined as; 20pA in the High state and 0.6mA in the Low state.
PIN CONFIGURATION LOGIC SYMBOL
4
&
cry [0 18] vee Spi
K [2] JCP K [15] Rpy
— Q}—
"‘E_r_l—es::gl 4 oo 3 1 s
Spy [4] J———-‘ 73] TP, 1 - cpy
o [5] 12] K;
o (5] Kcp J 1] 2 kK Gip-s
Rp Sp :)1
% [ a a 1] Sp2 Rp1
GND 8 L—19] a T
15

For LLCC pin assignments see Jedec Std. No. 2

For LLCC pin assignments see Jedec Std. No. 2

February 19, 1988
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Flip-Flop 54F112
LOGIC DIAGRAM
[ ]
. A y
Hp ‘
J
TP
FUNCTION TABLE
OPERATING MODE INPUTS OUTPUTS
' : Sy Rp TP J K Q a
Asynchronous set L H X X X H L
Asynchronous reset (clear) H- L X X X L H
Undetermined L L X X X H H
Toggle H H 4 H H q q
Load "0" (reset) H H l | h L H
Load"1" (set) H H l h 1 H L
Hold “no change” H H | | q q
NOTE:

Both outputs will be High while both Sp and Rp are Low, but the output states are unpredictable if Sp and Rp go High simultaneously.

H = High voltage level steady state

h = High voltage level one setup time prior to the High-to-Low Clock transition

L = Low voltage level steady state

I = Low voltage level one setup time prior to the High-to-Low Clock transition .

q = Lower case letters indicate the state of the referenced output one setup time prior to the High-to-Low transition.

ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. Unless

otherwise noted these limits are over the operating free-air temperature range.)

SYMBOL PARAMETER RATING UNIT
Vee Supply voltage range -0.510 +7.0 \
\1 Input voltage range -0.5t0+7.0 v

] Input current range -30to +5.0 mA
Vo Voltage applied to outputin High output state range -0.5t0 +Veo v
lo: Current applied to output in Low output state 40 mA
Tsta Storage temperature range -65 to +150 °C
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Flip-Flop 54F112
RECOMMENDED OPERATING CONDITIONS
SYMBOL PARAMETER LIMITS UNIT
Min Nom Max
Vee Supply voltage 4.5 5.0 55 \
Vi High-level input voltage 2.0 \
Vi Low-level input voltage 0.8 \
Ik Input clamp current -18 mA
loH High-level output current -1.0 mA
loL Low-level output current 20 mA
Ta Operating free-air temperature range -55 +125 °C
DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.)
SYMBOL PARAMETER TEST CONDITIONS! LIMITS UNIT
Min . | Typ? Max
Vou High-level output voltage Vee = Min, Vi = Max, lon = Max, Viy = Min 25 \
VoL Low-level output voltage Vee = Min, V)L = Max, loy = Max, Viy = Min 0.35 0.50 \
Vik Low-level output voltage Vee = Min, Iy =1k -0.73 -1.2 \
Jn, Kn 100 pA
[ Input current at maxi- Fon. Son Ve = Max, V= 7.0V 100 pA
mum input voltage TP, 100 pA
Jn, Kn 20 pA
I High-level input current | Rpp, Spa Vee = Max, V= 2.7V 20 pA
CPn 20 pA
Jn. Kn 06 mA
I Low-level input current | Rpp, Spn Vee = Max, V= 0.5V -3.0 mA
TPy -24 mA
los Short-cireuit output current® Vee = Max -60 -150 mA
lec Supply current? (total) Vee = Max 12 19 mA
AC SETUP REQUIREMENTS
SYMBOL PARAMETER TEST CONDITIONS LIMITS UNIT
Ta =+25°C Ta=-55°C to +125°C
Vee = +5.0V Vee = +5.0V £ 10%
Cy = 50pF, B, = 500Q Cy = 50pF, R, = 500Q
Min Typ Max Min Max
T e B E
W [ | wewem | 00 F :
::gg) TP, pulse width Waveform 1 Zg gg :Z
tw(l) RD;, or SDj, pulse width Waveform 2 45 5.0 ns
tec gs:‘;‘ﬁ%f’t‘;%pn Waveform 3 & 4 40 5.0 ne
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Flip-Flop

54F112

AC ELECTRICAL CHARACTERISTICS (When measured in accordance with the procedures outlined in Signetics LOGIC App Note
202, "Testing and Specifying FAST Logic.”)

SYMBOL PARAMETER TEST CONDITIONS LIMITS UNIT
Ta = +25°C Ta = -55°C to +125°C
Vee = 5.0V Voo = +5.0V £ 10%
C, =50pF, R = 500Q C, = 50pF, R = 500Q
Min Typ Max Min Max
fuax Maximum Clock frequency * Waveform 1 90 130 90 MHz
trLH Propagation delay Waveform 1 2.0 50 6.5 2.0 75 ns
topL TPto Qn, On 20 50 6.5 20 75 ns
tenL Propagation delay Waveform 2 20 4.5 6.5 20 7.5 ns
Spn or Fpp to Qn, Q, 2.0 45 6.5 20 7.5 ns
NOTES:

1. For conditions shown as Min or Max, use the appropnate value specified under recommended operating conditions for the applicable type
and function table operating mode. .

2. All typical values are at Vgg =5V, Ty = 25°C.

3. Not more than one output should be shorted at a time. For testing lgs, the use of high-speed test apparatus and/or sample-and-hold tech-
niques are preferable in order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a
High output may raise the chip temperature well above normal and thereby cause invalid readings in other parameter tests. In any sequence
of parameter tests, log tests should be performed last.

4. With the Clock input grounded and all outputs open lgc is measured with the Q and Q outputs High in turn.

5. Parameter guaranteed, but not tested.

February 19, 1988
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Flip-Flop 54F112

AC WAVEFORMS

szT(Sor—lF— i)
m

\{']

i

L]
P thiL=0 DT th(H)=0
(L) > ta(H) AEsE }4_ i)
Vou T
- Ve 51—- Wil v \ m (Rp)
:—— A/

oL

[ tPHL e tpL — le— tpL
Q AL Vi a ™ va
A\

A \[']
ty(H) ——»

e ¢ [ tPHL
PLH PHL ) r*— 'PLH
VoH
A{"] a A" i

VoL

Waveform 1. Clock to Output Delays, . Waveform 2. Set and Reset to Output Delays,
Data Setup and Hold Times, Clock Pulse Width Set and Reset Pulse Widths

3K \ 4K /
e (L) j le—— tyil) j
R —\ 5
° v " ° AT} A VM

\L'] \[']
o PHL e tPHL
a trec a Yrec
BL““ u Y e
tpLH teLH
]L v M \{"] m
a a
Waveform 3. Propagation Delay for Reset to Output, Reset Waveform 4. Propagation Delay for Set to Output,
Pulse Width, and Recovery Time for Reset to Clock Set Pulse Width, and Recovery Time for Set to Clock
Vu=15vV

February 19, 1988 99



Signetics Military Logic Products

Product Specification

Flip-Flop

54F112

TEST CIRCUIT AND WAVEFORM

le |
27V w Coav oV
Vx Vee NEGATIVE a -
S|
0.3V - 0av ov
VIN Vout
PULSE DUT. I‘_ tTHL tTLH _>I [
GENERATOR :
YLH tTHL il
Ry CL RL ~ - 7—v-| 30V
2. X
POSITIVE
L L PULSE \[] M
== = == = 0.3V w R 0V oy
Test Circuit for Totem-Pole Outputs Vm=15V
Input Pulse Definition
DEFINITIONS:
R = Load Resistor; see AC Characteristics for value. INPUT PULSE CHARACTERISTICS
CL = Load capacitance includes jig and probe capacitance; see
AC Characteristics for value. Family | Rep.Rate |PulseWidth | tny THL
Ry = Termination resistance should be equal to Zgyt of pulse S4F 1MHz 500ns <28ns | <25ns
generators.
Vx = Undclocked pins must be held at: <0.8V; >2.7V or open per
Function Table.
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DESCRIPTION

The 54F113 is a dual J-K negative
edge-triggered f{lip-flop featuring indi-
vidual J, K, Set and Clock inputs. The

54F113
Flip-Flop

Product Specification

A High level on the Clock (CP) input
enablesthe J and Kinputs and data will be
accepted. The logic levels at the J and K
inputs may be allowed to change while the

Dual J-K Negative Edge-Triggered Flip-Flop Without Reset

ORDERING INFORMATION
DESCRIPTION ORDER CODE
Ceramic DIP 54F113/BCA

asynchronous Set (Sp) input, when Low, TP is High and the flip-flop will perform | Ceramic Flat Pack 54F113/BDA
forces the outputs to the steady state lev- according to Function Table as long as [ ceramicLLCC 54F113/B2A
els as shown in the Funcion Tableregard- minimum setup and hold times are ob-
less of the levels at the other inputs. served. Output state changes are initiated
by the High-to-Low transition of CP.
INPUT AND OUTPUT LOADING AND FAN-OUT TABLE
54F (U.L)) .LOAD VALUE
PINS DESCRIPTION HIGH/LOW HIGH/LOW
Ji, Jo, Ky, K2 Data inputs 1.0/1.0 20uA/0.6mA
TP, TP, Clock pulse inputs (active falling edge) 1.0/4.0 20pA/2.4mA
b1, Bo2 Direct set inputs (active Low) 1.0/5 20pA/3.0mA
Qy, Q;, Ty, G, Outputs 50/33 1.0mA/20mA
NOTE: One (1.0) FAST Unit Load (U.L.) is defined as: 20pA in the High state and 0.6mA in the Low state.
PIN CONFIGURATION LOGIC SYMBOL
4 10
Py 1] Fil Vee 4 &
k] Sp2
1 E% 5] TP, s—n eyl 11742 Q2|—9
3 BH [rerK ,_i:r@ Kz
sps [A}—dsp KCP','—LE_‘J 3 1 —qcPy 1g—ﬁcp2
@ E‘I o a SﬂB—E Sp2 L L
2 —{Kq Qy [ 12— Ko Q, 8
wE— lo J@e
GND [7 8] T
For LLCC pin see JEDEC Standard No. 2 For LLCC pin assig see JEDEC No.2
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Flip-Flop 54F113
LOGIC DIAGRAM
Qa —4 >< — T
Sp ’
K o } J
TP
FUNCTION TABLE ‘
OPERATING MODE INPUTS OUTPUTS
5y TP J K Q a
Asynchronous Set L X X X H L
Toggle H { h h g q
Load “0" (Reset) H l 1 h L H
Load "1" (Set) H 1 h ] H L
Hold “no change” H l | | q q

High voltage level steady state.

Low voltage level steady state.

onnononon

Don't Care.
= High-to-Low Clock transition.
synchronous input:
Low input to Sp, set Q to High level
Set is independent of clock.

H
h
L
|

q
X
l
A

High voltage level one setup time prior to the High-to-Low Clock transition.

Low voltage level one setup time prior to the High-to-Low Clock transition.
Lower case letters indicate the state of the referenced output one setup time prior to the High-to-Low Clock transition.

ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device.
Unless otherwise noted these limits are over the operating free-air temperature range.)

SYMBOL PARAMETER RATING UNIT
Vee Supply voltage range -0.5t0 +7.0 \
\ Input voltage range -0.5t0 +7.0 \

Iy Input current range -30t0 +5.0 mA
Vo Voltage applied to output in High output state range -0.5to +Vee "
lo Current applied to outputin Low output state 40 mA
Tsta Storage temperature range -65 to +150 °C
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Flip-Flop 54F113
RECOMMENDED OPERATING CONDITIONS
SYMBOL PARAMETER LIMITS UNIT
Min Nom Max
Voo Supply voltage 45 5.0 55 \"
Viu High-level input voltage 20 \
ViL Low-level input voltage +0.8 v
ik Input clamp current -18 mA
loH High-level output current -1.0 mA
loL Low-level output current 20 mA
Ta Operating free-air temperature range -55 +125 °C
DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.)
SYMBOL PARAMETER TEST CONDITIONS! LIMITS UNIT
: Min Typ? Max
VoH High-level output voltage Vee = Min, V) = Max, loy = Max, Viy = Min 25 \
VoL Low-level output voltage Vge = Min, V| = Max, Ig, = Max, Vi = Min 0.35 0.50 \
Vik Input clamp voltage Vee = Min, | =1k -0.73 -1.2 )
Jn. Kn 100 pA
[ Input current at maximum Son Ve = Max, V) = 7.0V 100 pA
input voltage TP, 100 pA
Jo. Ky 20 HA
Iy High-level input current Son Vee = Max, V=27V 20 pA
TP, 20 HA
JIn. Kn 06 mA
I Low-level input current Son Vee = Max, V= 0.5V -3.0 mA
CP, 2.4 mA
los Short-circuit output current? Vce = Max -60 -150 mA
[ Supply current? (total) Vge = Max 15 21 mA
AC SETUP REQUIREMENTS
SYMBOL PARAMETER TEST CONDITIONS LIMITS UNIT
Ta=+25°C Ta =-55°C to +125°C
Vee = +5.0V Ve = +5.0V £ 10%
C_ = 50pF, R, = 5000 Cy = 50pF, R = 500Q
Min Typ Max Min Max
@ [emmde e | weeom | 32 B :
b R | eomt | ¢ z z
L"EB) TP, pulse width Waveform 1 22 gg 2:
tu(L) SD,, pulse width Waveform 2 4.5 5.0 ns
tec gs:::c\’/e 't‘ime Waveform 2 45 6.0 ns
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Flip-Flop

54F113

AC ELECTRICAL CHARACTERISTICS (When measured in accordance with the procedures outlined in Slgnetncs LOGIC
App Note 202, “Testing and Specifying FAST Logic.")

SYMBOL PARAMETER TEST CONDITIONS LIMITS UNIT
' Ta = +25°C Ta =+-55°C to +125°C
Vee = +5.0V Ve = +5.0V £ 10%
CL = 50pF, R = 500Q Cy = 50pF; R, = 500Q
Min Typ Max Min Max
fimax Maximum Clock frequency Waveform 1 85 100 808 MHz
toLH Propagation delay 20 4.0 6.0 2.0 8.0 ns
torL TPtoQn, On Waveform 1 20 40 60 20 8.0 ns
tPLH Propagation delay 20 45 6.5 2.0 8.5 ns
o Sp 10 Q On Waveform 2 20 | 45 | 65 2.0 8.5 ns
NOTES:

1. For conditions shown as Min or Max, use the appropriate value specified under recommended operating conditions for the applicable type

and function table for operating mode
2. Alltypical values are at Vgg = 5V, Ta = 25°C.

3. Notmore than one output should be shorted at a time. For testing lgs, the use of high-speed test apparatus and/or sample-and-hold tech-
niques are preferable in order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a
High output may raise the chip temperature well above normal and thereby cause invalid readings in other parameter tests. In any sequence

of parameter tests, log tests should be performed last.

4. With the Clock input grounded and all outputs open, I is measured with the Q and Q outputs High in turn.

5. These parameters are guaranteed, but not tested.

AC WAVEFORMS

Waveform 1. Clock to Output Delays,
Data Setup and Hold Times, Clock Pulse Width

NOTE: For all waveforms Vg = 1.5V.
The shaded areas indicate when the input is permitted to change for predictable output parformance.

SET(Sp: [ tdl)
th(L)=0 > th{H)=0
ts(H) L
e RESET- Wit
[ v A'aghl v v (Rp) v v
M ('] ‘: M M M
tw(H) —»
t
[ tpHL ; e tpLH von -~ tPHL v
: OH
Q N M M 7 M
VoL - VoL
tPHL
< e > r tPHL tPLH
I VOH VoK
a 7 M . M M VM
. VoL VoL

Waveform 2. Set and Reset to Output Delays,
Set and Reset Pulse Widths
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Flip-Flop 54F113

TEST CIRCUIT AND WAVEFORM

| |
27V Y w Vo 2
Vx Vec NEGATIVE i -
PULSE
T\ ? 0.3V 0.3V ov
VIN Vout
PULSE D.UT. ™ !'— 'THL TLH _'I =
GENERATOR
™ t ATHL il
Ry CLe RL " WTLH 27—;1 3oV
POSITIVE )
L L L L L1 PULSE M m
= = - - T - 0.3V | w | X 0.3V ov
Test Circuit for Totem-Pole Outputs VM=15V
Input Pulse Definition
DEFINITIONS:
Ry = Load Resistor; see AC Characteristics for value. INPUT PULSE CHARACTERISTICS
CL = Load capacitance includes jig and probe capacitance; see )
AC Characteristics for value. Family | Rep.Rate |PulseWidth| try frHL
Ry = Termination resistance should be equal to Zgyr of pulse 54F 1MHz 500ns <25ns | <28ns
generators. -
Vx = Unclocked pins must be held at: <0.8V; 2.7V or open per
Function Table.
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Buffer

54F125

Quad Buffer (3-State)

Military Logic Products Product Specification
FEATURES FUNCTION TABLE ORDERING INFORMATION
* High Impedance NPN base inputs for INPUTS OUTPUT DESCRIPTION ORDER CODE
reduced loading (20pA In High and
Low states) 9 (204A 9 f : Z Ceramic DIP 54F125/BCA
L H H Ceramic Flat Pack 54F125/BDA
H X (2) Ceramic LLCC 54F125/B2A
H = High voltage level
L = Low voltage level
X = Don'tcare
Z = HighImpedance
INPUT AND OUTPUT LOADING AND FAN-OUT TABLE
54F(U.L.) LOAD VALUE
PINS DESCRIPTION HIGH/LOW HIGH/LOW
1A-4A Data inputs 1.0/0.033 20pA/20uA
jC-TT 3-State output enable input 1.0/0.033 20pA/20pA
1Y -4Y Data outputs 600/80 12mA/48mA

NOTE: One (1.0) FAST Unit Load is defined as: 20pA in the High state and 0.6mA in the Low state.

ABSOLUTE MAXIMUM RATINGS

{Operation beyond the limits set forth in this table may impair the useful life of the device. Unless

otherwise noted these limits are over the operating free-air temperature range.)

SYMBOL PARAMETER RATING UNIT
Vee Supply voltage range -0.51t0 +7.0 \
Vi Input voltage range -051t0+7.0 \
Iy Input current range -30to +5 mA
Vo Voltage applied to output in High output state range -0.5t Vee \
lo Current applied to output in Low output state 96 mA
Tsta Storage temperature range -65 to +150 °C
PIN CONFIGURATION LOGIC SYMBOL
; X
1c[1] 14 vee 2 _IAPQ Y,
1A (2] 13] 4c 4 X
2¢[4] '&Zﬁ] 4y 10 €
5] 5] ac g —3A ¥ 4
T
B | o e
GND [7] 'i__a_] ay * "
For LLCC pin see JEDEC No.2 For LLCC pin see JEDEC No. 2
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Buffer 54F125
RECOMMENDED OPERATING CONDITIONS

SYMBOL PARAMETER LIMITS UNIT

Min Nom Max

Vee Supply voltage 4.5 5.0 55 \

Vi High-level input voltage 2.0 Vv

Vi Low-level input voltage 08 \'

Ik Input clamp current -18 mA

lou High-level output current -12 mA

loL Low-level output current 48 mA

Ta Operating free-air temperature range -55 +125 °C

DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.)

SYMBOL PARAMETER TEST CONDITIONS! LIMITS UNIT
Min Typ? Max
VoH High-level output voltage Vee = Min, Vi = Max, loH = -3mA 2.4 \
Vi = Min lon = Max 2.0 \
Vcc = Min,
VoL Low-level output voltage Vi = Max, Vi = Min log =48mA .35 .50 \
Vi Input clamp voltage Vee = Min, § = Ik -0.73 -1.2 \
Input current at maximum input
Iz voltage . Veg = 0.0V, Vi =7.0V 100 pA
liH1 High-level input current Vee = Max, V=27V 20 pA
I Low-level input current Vce = Max, V=05V -20 pA
Off-state output current, .
lozu High-level voltage applied Vee = Max, Vi = Min, Vo = 2.7V 2 50 A
Off-state output current, .
lozL Low-level voltage applied Vec = Max, Vi = Min, Vo = 0.5V -2 -50 HA
los Short-circuit output current3 Vee = Max -100 -150 -225 mA
lecH nC =GND, nA = 4.5V 17 24 mA
loc Supply Current? (total) leo Vce = Max nC =nA=GND 28 40 mA
lecz nC =nA =45V 25 35 mA

AC ELECTRICAL CHARACTERISTICS (When measured in accordance with the procedures outlined in Signetics LOGIC App Note

202, “Testing and Specifying FAST Logic.”)

SYMBOL PARAMETER TEST CONDITIONS LIMITS UNIT
Ta = +25°C, Vgg = +5.0V Ta =-55°Cto +125°C
Cy = 50pF Vee = +5.0V£10%
Ry = 500Q Ct = 50pF, R = 5000
Min Type Max Min Max
toLH Propagation delay 20 4.0 6.0 2.0 7.0
oL nAtonY Waveform 1 30 | 55 | 75 3.0 8.5 ns
tpzH Output enable time Waveform 2 3.5 5.5 7.5 3.5 9.0
trzL to High and Low level Waveform 3 40 6.0 8.0 40 9.5 ns
tpHZ Output disable time Waveform 2 1.5 35 5.0 15 6.5
trLz From High and Low level Waveform 3 1.5 35 55 1.5 7.5 ns
NOTES:
1. For conditions shown as Min or Max, use the appropriate value specified under recommended operating conditions for the applicable type

and function table for operating mode.
2. All typical values are at Vgg = 5V, T = 25°C.
3. Not more than one output should be shorted at a time and the duration of the short circuit should not exceed one second.
4. lcc is measured with outputs open.

February 19, 1988

107




Signetics Military Logic Products Product Specification

Buffer 54F125

AC WAVEFORMS
nC
nA A i 1 i
nC
1PLH tPHL tpzH tpHZ VOH 0.3V
L
n¥ AL ™ ny VM
ov
Waveform 1. Propagation Delay Waveform 2. 3-State Output Enable Time to High
For Input to Output Level and Output Disable Time from High Level
nC -
\['8 \{"]
nC
P21 Pz ™ a5y
ny A\l / i VoL +0.3V
T
Waveform 3. 3-State Output Enable Time to Low
Level and Output Disable Time from Low Level
NOTE: For all waveforms, Vi = 1.5V
TEST CIRCUIT AND WAVEFORM
Lo 27V l . ‘ v oW
Vx Vec 7.0V NEGATIVE ’
PULSE VM W
_ 0.3V 0.3V ov
v : v
PULSE 5 DUT. . |'_ tTHL e _" I‘_
GENERATOR
—] e
Rt CLs RL 1‘7 L TH 3.0V
: /I.\ 2.7V 2.7V )
: POSITIVE
L L L L L L PULSE \] V%
. 0.3V | W > K03V oy
Test Circuit for 3-State Outputs and . VM= 1.5V '
Open Collector Outputs Input Pulse Definitions
SWITCH POSITION
TEST SWITCH INPUT PULSE CHARACTERISTICS
torz, closed Family | Rep.Rate |PulseWidth| tyny triL
tpzL closed
Al other i open 54F 1MHz 500ns <2.5ns | <2.5ns
DEFINITIONS:
R = Load Resistor; see AC Characteristics for value.
C_ = Load capacitance includes jig and probe capacitance; see AC Characteristics for value.
Rr = Termination resistance should be equal to Zoyt of pulse generators.
Vx = Unclocked pins must be held at: <0.8V; »2.7V or open per Function Table.
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54F12
Buffer

6

Quad Buffer (3-State)

Military Logic Products Objective Specification
FEATURES FUNCTION TABLE ORDERING INFORMATION
* High Impedance NPN base inputs for INPUTS OUTPUT DESCRIPTION ORDER CODE
reduced loading (20pA in High and
Low states) g (204A g : t I Ceramic DIP 54F126/BCA
H H H Ceramic Flat Pack 54F126/BDA
L X 2) Ceramic LLCC 54F126/B2A
H = High voltage level
L = Low voltage level
X = Don'tcare
Z = High Impedance
INPUT AND OUTPUT LOADING AND FAN-OUT TABLE
54F(U.L) LOAD VALUE
PINS DESCRIPTION HIGH/LOW HIGH/LOW
1A-4A Data inputs 1.0/0.033 20pA/20pA
ic-7T 3-State output enable input 1.0/0.033 20pA/20pA
1Y - 4Y Data outputs 600/80 12mA/48mA

NOTE: One (1.0) FAST Unit Load is defined as: 20pA in the High state and 0.6mA in the Low state.

ABSOLUTE MAXIMUM RATINGS

(Operation beyond the limits set forth in this table may impair the useful life of the device. Unless

otherwise noted these limits are over the operating free-air temperature range.)

SYMBOL PARAMETER RATING UNIT
Vee Supply voltage 7.0 v
Vi Input voltage range -0.5t0 +7.0 \%
I Input current range -30to +5 mA
Vo Voltage applied to output in High output state range -0.5t0 Ve %
lo Current applied to output in Low output state 96 mA
Tsta Storage temperature range -65 to +150 °C
PIN CONFIGURATION LOGIC SYMBOL
1c E E] Vee 1 ic v
1A 2] 73] aC 2 A Y3
|- i
W3] _:Z;E 4 s AN v
2¢ [} 1] 4 10 €
2A E E ac 9 —3A k) 2PY
e Y | o -
GND [7 _XZE] 3y 1z A A n
For LLCC pin see JEDEC Standard No. 2 For LLCC pin see JEDEC Standard No. 2
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Objective Specification

Buffer 54F126
RECOMMENDED OPERATING CONDITIONS
SYMBOL PARAMETER LIMITS UNIT
Min Nom Max
Vee Supply voltage 4.5 50 55 \
Vi High-level input voltage 2.0 \%
Vi Low-level input voltage 0.8 Vv
Ik Input clamp current -18 mA
loH High-level output current -12 mA
loL Low-level output current 48 mA
Ta Operating free-air temperature range -55 +125 °C
DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.)
SYMBOL PARAMETER TEST CONDITIONS! LIMITS UNIT
Min Typ? Max
Vou High-level output voltage Vee = Min, V|_ = Max, lon = -3mA 2.4 Y
Vi = Min lon = Max 2.0 v
VoL Low-level output voltage Vi =Vlag): v’ ':= Min loL = 48mA 35 50 \Y
Vik Input clamp voltage Vg = Min, 1) = Ik -0.73 -1.2 \%
Iz !/r:);;;.:atg%urrem at maximum input Voo = 0.0V, V| = 7.0V 100 pA
lI41 High-level input current Vee = Max, V= 2.7V 20 pA
[’ Low-level input current Vee = Max, V) =0.5V -20 HA
o | et et 2 | | w
oz | Cowlovelvorage apaled Voo = Max, Viy = Min, Vo = 0.6V 2 | 50 |
los Short-circuit output current® Ve = Max -100 -150 -225 mA
lech Cn=Dy=45V 20 30 mA
lec Supply Current? (total) lect Vee = Max Cn=4.5V,Dy=GND 32 48 mA
lecz Cn=GND, Dy =4.5V 26 39 mA

AC ELECTRICAL CHARACTERISTICS (When measured in accordance with the procedures outlined in Signetics LOGIC App Note
202, “Testing and Specifying FAST Logic.”)

SYMBOL PARAMETER TEST CONDITIONS LIMITS UNIT
Ta = +25°C, Ve = +5.0V Ta =-55°C to +125°C
C_ = 50pF Vec =+5.0V10%
RL = 500Q CL = 50pF, R = 500Q
Min Type Max Min Max
I Y Wavelorn 50 | 85 | &0 | 30 | 45 | m
tezH Output enable time Waveform 2 40 6.0 7.5 35 9.0 ns
tezL to High and Low level Waveform 3 4.0 6.0 8.0 35 9.0
trHz Output disable time Waveform 2 2.0 4.5 6.5 2.0 9.0
tpLz From High and Low level Waveform 3 30 55 75 2.5 105 ns
NOTES:

1. For conditions shown as Min or Max, use the appropriate value specified under recommended operating conditions for the applicable type
and function table for operating mode.

2. All typical values are at Vgg = 5V, T = 25°C.

3. Not more than one output should be shorted at a time and the duration of the short circuit should not exceed one second.

4. lcc is measured with outputs open.
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Buffer 54F126
AC WAVEFORMS
nC
nA Vi M VM VM
nC
PLH tPHL 1PZH tpHz ™ _[— VOH 0.3V
---- VoH
¥ M VM nv va
ov

Waveform 2. 3-State Output Enable Time to High

Waveform 1. Propagation Delay Level and Output Disable Time from High Level

For Input to Output

nC
M m
nC
tpzL tpLz | asv
ny M Y i VoL +0.3V
T
Waveform 3. 3-State Output Enable Time to Low
Level and Output Disable Time from Low Level
NOTE: For all waveforms, Vg = 1.5V
TEST CIRCUIT AND WAVEFORM
tw 3.0V
27V 27V
vVx Vee Lo 7.0V NEGATIVE
° PULSE Y ™
] o 0.3v 0.3V ov
L
v v
PULSE IN DU out I‘— tTHL fTLH —>| ]‘—
GENERATOR
t
By J. I aln TLH THL "‘ < oy
27V 27V
POSITIVE
L L L L L L PULSE A\l ALY
= = = - = = . 0.3V
0.3V < w > ov
Test Circuit for 3-State Outputs and VM =15V
Open Collector Outputs Input Pulse Definitions
SWITCH POSITION
TEST SWITCH INPUT PULSE CHARACTERISTICS
torz, closed Family | Rep.Rate |Pulse Width| tyy th
tpz closed
All other open 84F 1MHz 500ns <2.5ns | <2.5ns
DEFINITIONS:
R_. = Load Resistor; see AC Characteristics for value.
C, = Load capacitance includes jig and probe capacitance; see AC Characteristics for value.
Rr = Termination resistance should be equal to Zoyr of pulse generators.
Vyx = Unclocked pins must be held at: <0.8V; >2.7V or open per Function Table.
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54F138

Decoder/Demultiplexer

1-0f-8 Decoder/Demultiplexer

Military Logic Products Product Specification
FEATURES features three Enable inputs; two active QORDERING INFORMATION
« Demultiplexing capability Low (E4, Ez) and one active High (Es). Ev- DESCRIPTION ORDER CODE
Multiole | ble f ery output will be High unless E; and E - -
* exu ;sselo‘r:pm enable for easy are Low and E; is High. This multiple en- [ 16-Pin Ceramic DIP 54F138/BEA
d P y hib sel able function allows easy parallel expan- | 16-Pin Ceramic FlatPack | 54F138/BFA
¢ Ideal for memory chip select sion ofthe deviceto a 1-0f-32 (5 lines o 32 - -
decoding lines) decoder with just four 54F138's and 20-Pin Ceramic LLCC S4Fi38/B2A
« High-speed replacement for Intel one inverter.
3205 The device can be used as an eight output
demultiplexer by using one of the active
DESCRIPTION Low Enable inputs as the Data input and
The 54F138 decoder accepts threebinary  the remaining Enable inputs as strobes.
weighted inputs (Ag, Ay, A;) and whenen-  Enable inputs not used must be perma-
abled, provides eight mutually exclusive, nently tied to their appropriate active High
active Low outputs (Q; - Q7). The device or active Low state.
INPUT AND OUTPUT LOADING AND FAN-OUT TABLE
54F(U.L) LOAD VALUE
PINS DESCRIPTION HIGH/LOW HIGH/LOW
Ag- Az Address inputs 1.0/1.0 20yA/0.6mA
E,-E Enable inputs (active Low) 1.0/1.0 20pA/0.6mA
Ej Enable input (active High) 1.0/1,0 20pA/0.6mA
Q-0 Outputs (active Low) 50/33 1.0mA/20mA
NOTE: One (1.0) FAST Unit Load (U.L.) is defined as: 20pA in the High state and 0.6mA in the Low state.
PIN CONFIGURATION LOGIC SYMBOL
) 456
e s 12 3
Ao E 16] vec l | | w
A 2] 15] Tp o A Ag T
Az [3] E Ty
Eqy [4] 13] T,
E; 5] 12] 05
& €] 1 Bs G Q1 Oz 03 Q4 05 O Q7
ng o @ i TT 1]
GND [3] B 15 14 13 12 1 10 9 7
For LLCC pin assignments, see JEDEC Standard No. 2 For LLCC pin No. 2

see JEDEC
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Product Specification

Decoder/Demultiplexer

54F138

FUNCTION TABLE

INPUTS

OUTPUTS

m
i
o

>

>
[

IrTrIrIe-XXX|2

reererrr XX I
rrerrrrrrXIoX
IIITXIIXIrXX

ITXrrr I XXX

IIXIITIrcrrXXX

rxxzxxxzzrzzx|§

o e e ol e i off e e o e o) 1

IxrrrrzxxxT|(§

rxxrrxrxzxzr|Q
Ixxzrzxxzzxxx|Q

rxrxzrxxxxxxx|O

Irzxrxrxxrzxzxx |

FrITITITITITIIIX (Y

H = High voltage level
L =Low voltage level
X =Don't care

LOGIC DIAGRAM

A2
@)

Aq
]

m

4

Eq

E2

E3

(6)

() = Pinnumber
Ve = Pinté
GND « Pin8

For LLCC pin assignments, see JEDEC Standard No. 2

m ww (I&H (hJ (1? (13)\ (14) 1s)
o Tg Ts [N} O3 [e73 ] Do
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Product Specification

Decoder/Demultiplexer

54F138

ABSOLUTE MAXIMUM RATINGS

otherwise noted these limits are over the operating free-air temperature range.)

(Operation beyond the limits set forth in this table may impair the useful life of the device. Unless

SYMBOL PARAMETER RATING UNIT
Vee Supply voltage range -0.5t0 +7.0 v
V) Input voltage range -051t0+7.0 v

I Input current range -30 to +5 mA
Vo Voltage applied to output in High output state range -0.5t0 +Vego \
lo Current applied to output in Low output state 40 mA
Tsrg Storage temperature range -65to +150 °c

RECOMMENDED OPERATING CONDITIONS
SYMBOL PARAMETER LIMITS UNIT
Min Nom Max
Vee Supply voltage 45 5.0 55 \
Vi High-level input voltage 2.0 v
Vi Low-level input voltage 08 \
I Input clamp current -18 mA
lon High-level output current -1 mA
loL Low-level output current 20 mA
Ta Operating free-air temperature range -55 +125 °C
DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature unless otherwise noted.)
SYMBOL PARAMETER TEST CONDITIONS! LIMITS UNIT
Min Typ? Max

VoH High-level output voltage Vee = Min, Vi = Max, loy = Max, Vig = Min 2.5 v
VoL Low-level output voltage Vee = Min, VL = Max, o = Max, Vi = Min 0.35 0.50 \
Vik Input clamp voltage Vee = Min, | = I -0.73 -1.2 v
b2 !/r;;;:latg?rrem at maximum input Vee = Max, V) = 7.0V 100 VA
I High-level input current Vce = Max, V=27V 1 20 pA
I Low-level input current Vee = Max, V= 0.5V -0.4 -0.6 mA
los Short-circuit output current® Vee = Max, Vo = 0.0V -60 -90 -150 mA
lec Supply current* (total) Vee = Max, Vi = >4.0V 13 20 mA
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Product Specification

Decoder/Demultiplexer

54F138

AC ELECTRICAL CHARACTERISTICS (When measured in accordance with the procedures outlined in Signetics LOGIC App Note
202, “Testing and Specifying FAST Logic.”)

SYMBOL PARAMETER TEST CONDITIONS LIMITS UNIT
Ta = +25°C, Vg = +5.0V Tp =-55°C to +125°C
Cy. = 50pF Vee = +5.0V £ 10%
RL =500Q C_ = 50pF, R = 500Q
Min Type Max Min Max
teLH Propagation delay 35 56 7.0 29 12.0 ns
tPHL Address to output A, to Q, Waveform 1 and 2 4.0 6.1 8.0 35 9.5 ns
tLH Propagation delay 3.5 6.4 7.0 3.0 11.0 ns
tont EjorBat0 Q, Waveform 2 30 53 7.0 3.0 8.0 ns
trLH Propagation delay 4.0 8.2 8.0 4.0 12.5 ns
o Eato O Wavetorm 1 35 56 75 35 8.5 ns
NOTES:

1. For conditions shown as Min or Max, use the appropriate value specified under recommended operating conditions for the applicable type
and function table for operating mode.

2. All typical values are at Vg = 5V, Ty = 25°C.

3. Not more than one output should be shorted at a time. For testing los, the use of high-speed test apparatus and/or sample-and-hold tech-
niques are preferable in order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a
High output may raise the chip temperature well above normal and thereby cause invalid readings in other parameter tests. In any sequence
of parameter tests, lgs tests should be performed last. .

4. To measure Igc, outputs must be open.

APPLICATION
Ao
A1
A
o ' !

A3

Expansion to 1-0f-32 Decoding

H
123 -|za —:za -

1] [ 11 [ 1]

Ag Ay Ap E Ag Ay Ay E Rg Ay A E Ag Ay A2 E
Qp Q1 Q2 Q3 Q4 Qs Qg Q7 Qo Q1 Q3 Q3 Q4 05 Q5 Q7 Qo Q1 Q2 Q3 Q4 Q5 Qp O Qg Qy Q2 Q3 Q4 Q5 Q5 &7
TTT1 1 [ TTTTH TTTTTT1 TTTT7TT1TT1T11
G~ —— e e e e e e e e e e e — Tz
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Product Specification

Decoder/Demultiplexer

54F138

AC WAVEFORMS
An, Ey A} \{"] An B2 E3 M M
1PHL 1PLH 1PHL PLH
VoH
Tn A\l AL - Vi VM
VoL n

Waveform 1. For Inverting Outputs

Waveform 2. For Non-Inverting Outputs

NOTE: For all waveforms, Viy = 1.5V

TEST CIRCUIT AND WAVEFORM
} tw | 30V
27V £ 2 ’
yx  vee NEGATIVE v v
? PULSE N M
0.3V 0.3V ov
ViN Vout
PULSE DT, > "_ THLN) TLH(t) _'l il
GENERATOR
Ay cl - I‘* LMY tTHL(t) _'I il v
27v 2.7V
POSITIVE
= = = = = = PULSE m AL
.3V 0.3V
0.3V A | w | N ov
Test Circuit for Totem-Pole Outputs
Vp=15V
Input Pulse Definition
DEFINITIONS:
R. = Load Resistor; see AC Characteristics for value. INPUT PULSE CHARACTERISTICS
C_ = Load capacitance includes jig and probe capaci- Family Rep. Rate | Pulse Width [ trie
tance; see AC Characteristics for value.
Rr = Termination resistance should be equal to Zgyy of 54F 1MHz 500ns <2.5ns | €2.5ns
pulse generators.
Vx = Unclocked pins must be held at: <0.8V, >2.7V or
open per FunctionTable.
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54F139

Decoder/Demultiplexer

Dual 1-of-4 Decoder/Demultiplexer

Military Logic Products Product Specification
FEATURES FUNCTION TABLE ORDERING INFORMATION
* Demultiplexing capability INPUTS OUTPUTS DESCRIPTION ORDER CODE
¢ Two Independent 1-of-4 decoders E A AT [T |T | G 16-Pin Ceramic DIP 54F139/BEA
 Multifunetion capability E >L< f t' n n L‘ 16-Pin Ceramic FlatPack | 54F139/BFA
L H L H L H H 20-Pin Ceramic LLCC 54F139/B2A
DESCRIPTION t{L|{H|H]|H]|L H
The 54F139 is a high-speed, dual1of-4 [ L [ H |H | H | H | H | L
decoder/demultiplexer. This device has H = High voltage level
two independent decoders, each accept- ;'( = B‘;‘:}’.;’gg?ge level
ing two binary weighted inputs (Ao, A1) and -
providing four mutually exclusive active
Low outputs (Qgs - Qan). Each decoder has
an active Low Enable (E). When E is High,
every output is forced High. The Enable
can be used as the Data input for a 1-of-4
demultiplexer application.
INPUT AND OUTPUT LOADING AND FAN-OUT TABLE
54F(U.L.) LOAD VALUE
PINS DESCRIPTION HIGH/LOW HIGH/LOW
Apa-Anp Address inputs 1.0/1.0 20pA/0.6mA
E.-E Enable inputs 1.0/1.0 20pA/0.6mA
Coa - Q3a, Top - Tap_| Outputs 50/33 1.0mA/20mA
NOTE: One (1.0) FAST Unit Load (U.L.) is defined as: 20pA in the High state and 0.6mA in the Low state.
PIN CONFIGURATION LOGIC SYMBOL
———
B [0 18] Vec 1 2 15 u 1
Aga [2] 15] Ep l l .J, l I
A B A
1a [3] 1] Ao Eg Aga Aa Ep Agb A1b
Toa [4] 13] Atb
1 ] 2] Tos DECODERa DECODER b
O2s [6] [11] Op , Q1 Q2, Q3,4 Qop Q1p Q2 Q3p
O [T %""’ TT 77 T1 77
GND [8 9] T3y 4 5 6 7 2 11 10 9
Vce = Pin 16
GND = Pin8
For LLCC pin see JEDEC Standard No. 2 For LLCC pin see JEDEC No.2
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Product Specification

Decoder/Demultiplexer

54F139

LOGIC DIAGRAM

Ea Aoa A Ep
) [¥2] 3) (15)

\Y yy‘%

Aob
(14)

A1
13

v Y

(O] ) (6) (4] (12} an
Ooa T1a T2a Taa Tob O

For LLCC pin assignments, see JEDEC Standard No. 2

(10) (9)

§

ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful fife of the device. Unless
’ otherwise noted these limits are over the operating free-air temperature range.)

SYMBOL PARAMETER RATING UNIT
Vee Supply voltage range -0.5t0+7.0 \
Vi Input voltage range -05t0+7.0 v

Iy Input current range . . -30 to +5 mA
Vo Voltage applied to output in High output state range -0.510 +Veo v
lo Current applied to output in Low output state 40 mA
Tsta Storage temperature range -65 to +150 °C

RECOMMENDED OPERATING CONDITIONS
SYMBOL PARAMETER LIMITS UNIT
Min Nom Max

Vee Supply voltage 4.5 5.0 55 \
Viy High-level input voltage . 2.0 \
Vi Low-level input voltage 08 v
Ik Input clamp current -18 mA
loH High-level output current -1 mA
loL Low-level output current 20 mA
Ta Operating free-air temperature range -85 +125 °C
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Decoder/Demultiplexer

54F139

DC ELECTRICAL CHARACTERISTICS

(Over recommended operating free-air temperature unless otherwise noted.)

SYMBOL PARAMETER TEST CONDITIONS! LIMITS UNIT
Min Typ? Max

Vou High-level output voltage Ve = Min, VL = Max, loy = Max, Vi = Min 2.5 \
Voo Low-level output voltage Vee = Min, V) = Max, lg. = Max, Viy = Min 0.35 0.50 \
Vik Input clamp voltage Vee = Min, I = Ik -0.73 -1.2 \
Iz Lr;[latuatg?rrent at maximum input Ve = Max, V; = 7.0V 100 WA
liH1 High-level input current Ve =Max, V| =27V 1 20 HA
i Low-level input current Vee = Max; V; =0.5V -0.4 -0.6 mA
los Short-circuit output current® Ve = Max, Vg = 0.0V -60 -90 -150 mA
lce Supply current* (total) Ve = Max 13 20 mA

202, “Testing and Specifying FAST Logic.")

AC ELECTRICAL CHARACTERISTICS (When measured in accordance with the procedures outlined in Signetics LOGIC App Note

SYMBOL PARAMETER TEST CONDITIONS LIMITS - UNIT
o Ta = 4+25°C, Vee = +5.0V Ta=-55°C to +125°C
C = 50pF Vee = +#5.0V £ 10%
R = 5000Q Cy = 50pF, R, = 500Q
Min Type Max Min Max
thLH Propagation dela 35 53 7.0 25 12.0 ns
topL Ao to Aq 10 Qpa, t{,b Waveform 1 and 2 40 6.1 8.0 35 95 ns
tpLn Propagation delay 35 54 7.0 3.0 9.0 ns
terL En 10 Qna, Ono Waveform 2 3.0 47 65 25 8.0 ns
NOTES:

1.
and function table for operating mode.

2. All typical values are at Vg = 5V, Tp = 25°C.

3. Notmore than one output should be shorted at a time. For testing lgs, the use of high-speed test apparatus and/or sample-and-hold tech-
niques are preferable in order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a
High output may raise the chip temperature well above normal and thereby cause invalid readings in other parameter tests. In any sequence
of parameter tests, log tests should be performed last.

4. To measure I, outputs must be open, V; on all inputs = 4.5V.

For conditions shown as Min or Max, use the appropriate value specified under recommended operating conditions for the applicable type

AC WAVEFORMS
An \['] M AnEp M A\
tPHL PLH tPHL PLH
VoH VoH
Tha, Tnb "] ] Tna, Onb M m
VoL VoL

Waveform 1. For Inverting Outputs

NOTE: For all waveferms, Viy = 1.5V

Waveform 2. For Non-Inverting Outputs

February 19, 1988
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Decoder/Demultiplexer

54F139

TEST CIRCUIT AND WAVEFORM

PULSE
GENEPATOR

ViN Vour

L =

CL
Rr
Vx =

Test Circuit for Totem-Pole Outputs

DEFINITIONS:

Load Resistor; see AC Characteristics for value.
Load capacitance includes jig and probe capaci-
tance; see AC Characteristics for value.
Termination resistance should be equal to Zgyt of
pulse generators.

Unclocked pins must be held at: <0.8V, >2.7V or
open per FunctionTable.

|
2.7V w v
NEGATIVE
PULSE AL L
0.3V 0.3V ov
- l‘— THL) TLH(tr) —’l }‘—
™ TLH) THL() _’i nil
3.0V
27v
POSITIVE
PULSE \L']
0.3V W Ko3v__ o
VM= 1.5V
Input Pulse Definition
INPUT PULSE CHARACTERISTICS
Family | Rep.Rate |Pulse Width tiu il
54F 1MHz 500ns <2.5ns | <25ns

February 19, 1988
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54F148

Encoder

8-Input Priority Encoder

Military Logic Products Product Specitication
FEATURES DESCRIPTION ORDERING INFORMATION
« Code conversions The 54F148 8-input priority encoder DESCRIPTION ORDER CODE
y accepts data from eight active-Low inputs - -
* Mult.l channel D/A converter and provides a binary representation on | 16-Pin Ceramic DIP 54F148/BEA
¢ Decimal-to-BCD converter the three active-Low outputs. A priority is | 16-Pin Ceramic FlatPack | S54F148/BFA
« Cascading for priority encoding of assignedto eachinputsothatwhentwoor | 20.pin Ceramic LLCC 54F148/B2A
“N” bits more inputs are simultaneously active, the
« Input enable capability input with the highest p'rlon.ty is repre-
. sented on the output, with input line T
* Priority encoding —automatic selec- having the highest priority.
tion of highest priority-input line
« Output bl tive L h " AHighonthe Enable Input (El) will force all
inul'x)ts :?ah @—activeLowwhena outputs to the inactive (High) state and
P 9 allow new data to settle without producing
« Group signal output — active when  erroneous information at the outputs.
any input is Low
INPUT AND QUTPUT LOADING AND FAN-OUT TABLE
PINS DESCRIPTION i holo} D T
To-T; Priority inputs (active Low) 1.0/1.0 20pA/1.2mA
To Priority input (active Low) 1.0/2.0 20uA/0.6mA
El Enable input (active Low) 1.0/2.0 20pA/1.2mA
EO Enable output (active Low) 50/33 1.0mA/20mA
GS Group select output (active Low) 50/33 1.0mA/20mA
Ao-A2 Address outputs (active Low) 50/33 1.0mA/20mA
NOTE: One (1.0) FAST Unit Load (U.L.) is defined as: 20pA in the High state and 0.6mA in the Low state.
PIN CONFIGURATION LOGIC SYMBOL
TE V 0 11 12 13 1 2 3 4 §
4 cc
w2 —— 00 0 O W
% ] 7 os o 14 k2 13 1g 15 lg 17 E
T[4 13] T3
H [5] 2] T,
2 [6] 1] Ty B A A A Gs
“ 0 2 o 1 1 7 1
GND [2] (0] & 15 9 7 3 14
For LLCC Pin A see JEDEC Standard No. 2 For LLCC Pin Assignments see JEDEC Standard No. 2
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Product Specification

Encoder 54F148
A Group Signal (GS) output and an Enable FUNCTION TABLE
Output (ED) are provided with the three data
outputs. The GS is active-Low when any in- INPUTS OUTPUTS
putis Low; this indicates when any inputis ac- El To I I Iy Iy Is Is I, 1G5 | & | A | A; | EO
tive. The EOiis active-Low when allinputs are H X X X X X X X X H H H H H
High. Using the Enable Qutputalong with the L H H H H H H H H H H H H L
Enable Input allows priority encoding of N in- :
| ? . L X X X X X X X L L L L L H
put signals. Both ED and G5 are active-High
when the Enable Input is High. : L X X X X X X L H L H L L H
L X X X X X L H H L L [ H L H
L X X X X L H H H L H H L H
L X X X L H H H H L L L H H
L X X L H H H H H L H L H H
L X L H H H H H H L L H H H
L L H H H H H H H L H H H H
H = High voltage level
L = Low voltage level
X = Don'tcare
LOGIC DIAGRAM
H 7 Ts Is I 3 P ] o
(5) @ @) @ m (13) (12) (1) (10)
1
S T ] Qﬁ —
6 (4] [&] (14) (15)
X K G5 €O
Ve = Pinte 2 1 L
GND = Ping
ABSOLUTE MAXIMUM RATINGS  (Operation beyond the fimits set forth in this table may impair the useful life of the device. Unless
otherwise noted these limits are over the operating free-air temperature range.)
SYMBOL PARAMETER RATING UNIT
Vee Supply voltage range -0.51t0 +7.0 v
Vi Input voltage range 0510 +7.0 v
I Input current range -30to +5 mA
Vo Voltage applied to output in High output state range -0.5to +Vee Vv
lo Current applied to output in Low output state 40 mA
Tsta Storage temperature range -65 to +150 °C
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Encoder 54F148
RECOMMENDED OPERATING CONDITIONS
SYMBOL PARAMETER LIMITS UNIT
Min Nom Max
Vee Supply voltage 4.5 5.0 55 v
Vin High-level input voltage 2.0 \
ViL Low-level input voltage 0.8 \
"3 Input clamp current -18 mA
lon High-level output current -1 mA
loL Low-level output current 20 mA
Ta Operating free-air temperature range -55 +125 °C

DC ELECTRICAL CHARACTERISTICS (Cver recommended operating free-air temperature range unless otherwise noted.)

SYMBOL PARAMETER TEST CONDITIONS? LIMITS UNIT
Min Typ? Max
Vou High-level output voltage Vee = Min, Vi = Max, lon = Max, Viy = Min 25 \
VoL Low-level output voltage Vee = Min, Vi = Max, loL = Max, Viy = Min 0.35 0.50 \
Vik Input clamp voltage Vee = Min, =1k -0.73 -1.2 \
) Input current at maximum input voltage Vee = Max, V=7.0V 5 100 HA
i1 High-level input current Vee = Max, V= 2.7V 1 20 HA
I Low-level input current T, BT Vge = Max, V| = 0.5V -0.4 -0.6 mA
T-T7 -0.8 . -1.2 mA
los Short-circuit output current3 Vce = Max -60 -80 -150 mA
lec Supply current (total) Vee = Max 23 35 mA

AC ELECTRICAL CHARACTERISTICS

(When measured in accordance with the procedures outlined in Signetics LOGIC App

Note 202, “Testing and Specifying FAST Logic.")

SYMBOL PARAMETER TEST CONDITIONS LIMITS UNIT
Ta = +25°C, Vec = +5.0V | Ta=-55°C to +125°C
Cp = 50pF Ve = +5.0V £ 10%
RL = 500Q Cy = 50pF, R = 500Q
Min Type Max Min Max
thLH Propagation delay 35 6.0 9.0 35 11.0 ns
torL T input to A, Waveform 2 40 6.0 105 40 13.0 ns
toLH Propagation delay 2.0 3.5 6.5 2.0 85 ns
torL T input to EO Waveform 1 25 45 75 25 95 ns
tpLH Propagation delay 2.0 4.0 9.0 2.0 11.0 ns
torL T input to GS Waveform 2 20 6.0 8.0 20 10.0 ns
tPLH Propagation delay 3.5 6.0 85 3.5 10.5 ns
tort Elinput to A, Waveform 2 30 65 8.0 3.0 10,0 ns
tPLH Propagation delay 25 45 7.0 2.5 9.0 ns
toL ETinput to GS Wavetorm 2 30 65 75 30 95 ns
thLH Propagation delay 3.0 5.0 7.0 3.0 9.0 ns
tpHL ETinput to EO Wavelorm 2 45 70 | 105 45 13.0 ns
NOTES:

1. For conditions shown as Min or Max, use the appropriate value specified under recommended operating conditions for the applicable type
and function table for operating mode.

2. All typical values are at Veg = 5V, Tp = 25°C.

3. Not more than one output should be shorted at a time. For testing los, the use of high-speed test apparatus and/or sample-and-hold tech-
niques are preferable in order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a
High output may raise the chip temperature well above normal and thereby cause invalid readings in other parameter tests. In any sequence
of parameter tests, lgg tests should be performed fast.
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Encoder 54F148
APPLICATION
LsB MsB
VL) VLl b
0 1 2 3 4 5 6 7 H 0 1 2 3 4 5 6 7 E
Aq A2 GS E0 Ao Aq A2 GS
[*] T T (2] o L)
%o L3l 2 A3 FLAG
16-Input Priority Encoder
AC WAVEFORMS
Tn-ET ] M -8 M M
'PHL tPLH tpL tPLH
Vo VoH
An EC, TS M M %n, EC,GS A\ m
VoL VoL

Waveform 1. For Inverting Outputs

Waveform 2. For Non-Inverting Outputs

NOTE: For ali waveforms, Vjy = 1.5V
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Encoder

54F148

TEST CIRCUIT AND WAVEFORM

Vx Veo NEGATIVE
T_ ? PULSE
ViN Vout
PULSE D.UT.
GENERATOR
Ry CLs RL ’
I POSITIVE
= - - - = - PULSE
Test Circuit for Totem-Pole Outputs
DEFINITIONS:
R. = Load Resistor; see AC Characteristics for value.
C. = Load capacitance includes jig and probe capaci-
tance; see AC Characteristics for value.
Ry = Termination resistance should be equal to Zgyr of
pulse generators.
Vx = Unclocked pins must be held at: <0.8V; >2.7V or
open per FunctionTable.

|
27v - v
M m
0.3V 03V
ov
- I‘- THLtN tTLH(tn) —>| <
™ HTLH(tr) THL(tY "‘I < v
2.7V 27v a0
A\ VM
0.3V 0.3V
7 W { X o
V= 1.5V
Input Puise Definition
INPUT PULSE CHARACTERISTICS
Family Rep. Rate |Pulse Width R3] true
54F 1MHz 500ns <2.5ns | <2.5ns
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54F154

1-of-16 Decoder/Demultiplexer

Product Specification

Military Logic Products
FEATURES usedto strobe thedecodertoeliminatethe ORDERING INFORMATION
« 16-line demultiplexing capability normal decoding “glitches” on the outputs, DESCRIPTION ORDER CODE
or it can be used for expansion of the de-
+ Mutually exclusive outputs coder. The Enable gate hastwo ANDedin- | Ceramic DIP 54F154/BLA
* 2-Input enable gate for strobing or puts which must be Low to enable the | Ceramic Flat Pack 54F154/BKA
expansion outputs. ;
Ceramic LLCC 54F154/B3A
) The 54F154 can be used as a 1-of-16 de-
DESCRIPTION . multiplexer by using one of the Enable in-
The 54F154 decoder accepts four active 55 as the multiplexed data input. When
High binary address inputs and provides 1o other Enable is Low, the addressed
16 rnut.ually exclusive active Low outputs. output will follow the state of the applied
The 2-input Enable (Eo - Ej) gate canbe 545
INPUT AND OUTPUT LOADING AND FAN-OUT TABLE
54F(U.L)’ LOAD VALUE
PINS DESCRIPTION HIGH/LOW HIGH/LOW
Ag- Ay Data Inputs 1.0/1.0 20pA/0.6mA
Eo. E; Enable Inputs 1.0/1.0 20pA/0.6mA
Ty -Tys Data outputs 50/33 1.0mA/20mA
NOTE: One (1.0) FAST Unit Load (U.L.) is defined as: 20pA in the High state and 0.6mA in the Low state.
PIN CONFIGURATION LOGIC SYMBOL
% [1]
-3 E 18 19 23 |22 |21 |20
@
o [4]
% 5] Ro Ay A2 Ag
s [5]
T [7
o8
%[5 TTTTTTTTTTTITT0TT
69@ 12345678 91011121314151617
Ty [17]
GND 2]
For LLCC pin assignments, see JEDEC Standard No. 2 For LLCC pin see JEDEC dard No. 2

May 20, 1988

126

853-1152 F0 1688




Signetics Military Logic Products Product Specitkcation

Decoder/Demultiplexer 54F154
LOGIC DIAGRAM
B Ey Ao Ay A2 Ay
(1e]) | (19 @3 %(22) 21 @0
[ i
I g
m w&) k9(3) gJ“) (5_) LH(5) uﬂ) w(a) (9) (10) u(") %”L%ﬂ %‘&L%s) (L1/]
W T T Ty T T T T Ty T T Ty Tz Tz T Tgs
Vge =Pin24
GND =Pin 12
FUNCTION TABLE
INPUTS OUTPUTS
E |E[A A A A |TQ T T T T TG G 0 0 T T Oy O G Ty T
L H X X X X H H H H H H H H H H H H H H H H
H L X X X X H H H H H H H H H H H H H H H H
H H X X X X H H H H H H H H H H H H H H H H
L L L L L L L H H H H H H H H H H H H H H H
L L L L L H H L H H H H H H H H H H H H H H
L L L L H L H H L H H H H H H H H H H H H H
L L L L H H H H H L H  H H H H H H H H H H H
L L L H L L H H H H L H H H H H H H H H H H
L L L H L H H H H H H L H H H H H H H H H H
L L L H H L H H H H H H L H H H H H H H H H
L L L H H H H H H H H H H L H H H H H H H H
L L H L L L H H H H H H H H L H H H H H H H
L L H L L H H H H H H H H H H L H H H H H H
L L H L H L H H H H H H H H H H L H H H H H
L L H L H H H H H H H H H H H H H L H H H H
L L H H L L H H H H H H H H H H H H L H H H
L L H H L H H H H H H H H H H H H H H L H H
L L H H H L H H H H H H H H H H H H H H L H
L L H H H H H H H H H H H H H H H H H H H L

High voltage level
Low voltage level
Don't care

XrxT
wnn

ABSOLUTE MAXIMUM RATINGS  (Operation beyond the limits set forth in this table may impair the useful life of the device. Unless
otherwise noted these limits are over the operating free-air temperature range.)

SYMBOL PARAMETER " RATING UNIT
Vee Supply voltage range ) 0510 +7.0 v
Vi Input voltage range -0510 +7.0 v

Iy Input current range -30to +5 mA
Vo Voltage applied to output in High output state range -0.5to +Vec \
lo Current applied to outputin Low output state 40 mA
TsTa Storage temperature range -85 to +150 °C
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Decoder/Demultiplexer 54F154

RECOMMENDED OPERATING CONDITIONS

SYMBOL PARAMETER LIMITS UNIT
Min Nom Max

Vee Supply voltage 4.5 5.0 5.5 v
Viy High-level input voltage . 2.0 \"
Vi Low-level input voltage : : +0.8 \Y
Ik Input clamp current : ‘ -18 mA

' loH High-level output current -1 HA
loL Low-level output current : ) 20 mA
Ta Operating free-air temperature range -55 +125 °C

DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.)

SYMBOL PARAMETER TEST CONDITIONS? LIMITS UNIT
Min Typ? Max

Vou High-level output voltage Vee = Min, Vi = Min, V)= Max, loy = Max 25 \"
VoL Low-level output voltage* Ve =Min, Vig = Min, Vi = Max, Ig. = Max 0.35 0.50 \
Vik Input clamp voltage Vee =Min, | = Ik -0.73 -1.2 \
iz ::s:tt 3;’,;2’;; atmaximum Ve = Max, Vy = 7.0V 100 JA
I High-level input current Vgg = Max, V= 2.7V 20 HA
I Low-level input current Vee = Max, V= 0.5V . -0.6 mA
los Short-circuit output current3 Vee = Max -80 -150 mA
lcc Supply current (total) Vee = Max, Inputs = GND, Outputs open 26 40 mA

AC ELECTRICAL CHARACTERISTICS (When measured in accordance with the procedures outlined in Signetics LOGIC App Note
202, “Testing and Specifying FAST Logic.”)

SYMBOL PARAMETER TEST CONDITIONS LIMITS UNIT
Ta = +25°C .Ta=-55°C to +125°C
Ve = +5.0V Vee = +5.0V £ 10%
CL = 50PF, RL = 500Q CL = 50pF, RL =500Q
Min Typ Max Min Max
trLH Propagation delay Waveform 1 2.0 5.0 9.5 1.5 11.5 ns
tpHL Anto Q, 35 65 10.0 3.0 11.5 ns
teLy Prop _ganon delay Waveform 2 2.0 40 75 15 9.0 ns
teHL Ep to 4.0 6.0 8.0 35 10.5 ns
NOTES

. For conditions shown as Min or Max, use the appropriate value specified under recommended operating conditions for the applicable condi-
tion and function table for operating mode:

2. All typical values are at Vg = 5V, Ta = 25°C.

3. Notmore than one output should be shorted at a time. For testlng lps, the use of high-speed test apparatus and/or sample -and-hold tech-
niques are preferable in order to minimize internal heating and more accurately reflect operational values. Otherwise prolonged shorting of a
High output may raise the chip temperature well above normal and thereby cause invalid readings in other parameter tests. In any sequence
of parameter tests, log tests should be performed last.

4. Due to test equipment fimitations, actual test conditions for Vi = 2.2V. However, the specified test limits and conditions are guaranteed.
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Decoder/Demultiplexer 54F154
AC WAVEFORMS
An \Y] \["] En '™ vn
tPHL PLH tPHL tPLH
VoH VoH
Ty '] M - M AL
VoL n VoL
Waveform 1. Propagation Delay, Waveform 2. Propagation Delay,
Address to Output Enable to Output

NOTE: V) = 1.5V

TEST CIRCUIT AND WAVEFORM

| |
Vx Vee 2 v e
NEGATIVE
? PULSE VM M
0.3V 0.3V ov
VIN Vour
PULSE D.UT. "— tTHLAD TLH(r) “'{ ~
GENERATOR .
AT eLS R I“' HTLH() tTHL(t) "i il sov
27v 27V
POSITIVE
= = = = = = PULSE \{'] . vy
0.3V 0.3V
I tw | N ov
Test Circuit for Totem-Pole Outputs
V=15V
Input Pulse Definition
DEFINITIONS:
R = Load Resistor; see AC Characteristics for value. INPUT PULSE CHARACTERISTICS
CL = Loadcapacitance includes jig and probe capaci- Family Rep. Rate | Pulse Width trin tTHL
tance; see AC Characteristics for value. .
Ry = Termination resistance should be equal to Zoyt of 54F 1MHz 500ns <2.5ns | <2.5ns
pulse generators.
Vx = Unclocked pins must be held at: <0.8V; >2.7V or
open per FunctionTable.
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Military FAST Products

54F157A, 54F

158A

Data Selectors/Multiplexers

54F157A Quad 2-Input Data Selector/Multiplexer (Non-Inverted)
54F158A Quad 2-Input Data Selector/Multiplexer (Inverted)

Product Specification

DESCRIPTION The device isthe logicimplementationofa ORDERING INFORMATION
The 54F157A is a high-speed quad 2-in-  4-pole, 2-position switch where the posi- DESCRIPTION ORDER CODE
put multiplexer which selects 4 bits of data  tionofthe switch is determined by the logic
from two sources under the control of a  levels supplied to the Select input. Logic - | 16-Pin Ceramic DIP 551*;1122%%?}
common Select input (S). The Enable in- equations for the outputs are shown be-
put (E) is active Low. When Eis High allof  low: 16-Pin Ceramic FlatPack | S4F157A/BFA,
the outputs () are forced Low regardiess Y, = E-(l1a-S+loa- ) S4F155A/BFA
of all other input conditions. Yo = E-(lp-S+lop-3) 20-Pin Ceramic LLCG 551;11%782//?322?\
Moving data from two groups of registers Yo = E-(lic:S+loc-5)
to four common output busses is a com- Yg = E-(lig-S+log-5)
mon use ofthe 54F,157A‘ The s!ate ofthe The 54F158A is similar but has inverting
Select input determines the particular reg- outputs:
ister from which the data comes. It can v ’ E 5
also be used as a function generator. The a = E-(haS+la-3)
device is useful for implementing highly ir- Yo = E-(lp-S+lp-5)
regular logic by generating any four of the Yo = E-(lic-S+loc-8)
16 difierent functions of two variables with Y4 = E-(lig-S+1loa-5)
one variable common.
INPUT AND OUTPUT LOADING AND FAN-OUT TABLE
54F(U.L.) LOAD VALUE
PINS DESCRIPTION HIGH/LOW HIGH/LOW
Al Inputs 1.0/1.0 20pA/0.6mA
Ya-Yq Va-Yq Outputs 50/33 1.0mA/20mA
NOTE: One (1.0) FAST Unit Load (U.L.) is defined as: 20pA in the High state and 0.6mA in the Low state.
PIN CONFIGURATION LOGIC SYMBOL
54F157A 54F157A
15 2 3 5 6 11 10 14 13
oG T [Ew L)L
oa 2] 3] & E loa ta lob Mb loc ltc lod hd
a 3] [14] tog
Ya E E hd
s [ 7 Ya B
o [€] [11] toc
Yo [ [10] 14 Ya Yb \C Ya
wol  fn~ 1T ]
L} 7 9 12
For LLCC pin see JEDEC dard No. 2 For LLCC pin see JEDEC dard No. 2
February 19, 1988 853-0235 F01024
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Product Specification

Data Selectors/Multiplexers 54F157A, 54F158A
PIN CONFIGURATION LOGIC SYMBOL
54F158A 54F158A
5 2 3 5 6 11 10 14 13
—_—
o LLLLLLL]]
oa [Z] 5 £ loa Ha lob lb loc fic lod ha
ha [} [13] log
Ya [4] 13] 11a 1 —s
oo 5] BRA
o [€] % loc Ya Yb Ye Yg
Y |7 10] e
GND [B [9] Yc T T . T T
4 7 9 12
For LLCC pin see JEDEC No. 2 For LLCC pin assignments, see JEDEC Standard No. 2
LOGIC DIAGRAM 54F157A LOGIC DIAGRAM, 54F158A
loa 1a  fob hib e hic lod ha E s lba la lob  hb loc hie ld hd E s
@) 3) ] (6) (1) Qo (4) @3] (15 ) (2) [&)] ) (6) )| (o)) (14 @3} {15) )
@ (Y] 9 (12) @ (U] ) (12)
Ya Yb Ye Y4 Ya Yb Ye Yd
Vcg = Pin16 = Pi
GRD = Pins o6 I pme
For LLCC pin see JEDEC Standard No. 2 For LLCC pin assig| see JEDEC No. 2

FUNCTION TABLE, 54F157A

FUNCTION TABLE, 54F158A

SELECT DATA SELECT DATA
ENABLE INPUT INPUTS OUTPUT ENABLE INPUT INPUTS OUTPUT

E S lo Iy Y E S lo Iy Y
H X X X L H X X X H
L H X L L L L L X H
L H X H H L L H X L
L L L X L L H X L H
L L H X H L H X H L

H = High voltage level H = High voltage level

L = Low voltage level L = Low voltage level

X = Don'tcare X = Don't care
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Data Selectors/Multiplexers 54F157A, 54F158A

ABSOLUTE MAXIMUM RATINGS  (Operation beyond the limits set forth in this table may impair the useful life of the device. Unless
otherwise noted these limits are over the operating free-air temperature range.)

SYMBOL PARAMETER RATING UNIT
Vee Supply voltage range -0.5t0 +7.0 \
' Input voltage range ' -0.510 +7.0 \%

I Input current range -30to +5 mA
Vo Voltage applied to output in High output state range -0.5t0 Ve \
lo Current applied to output in Low output state 40 mA
Tsta Storage temperature range -65 to +150 °C

RECOMMENDED OPERATING CONDITIONS

SYMBOL PARAMETER LIMITS UNIT
Min Nom Max

Vee Supply voltage 45 5.0 55 "
Vi High-level input voltage 2.0 v
Vi Low-level input voltage +0.8 \
Ik Input clamp current -18 mA
loH High-level output current -1 mA
loL Low-level output current 20 mA
Ta Operating free-air temperature range -55 +125 °C

DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.)

SYMBOL PARAMETER TEST CONDITIONS? LIMITS UNIT
Min Typ? Max
Vo High-level output voltage Ve = Min, Vi =Min, V) = Max, loy = Max 25 "
VoL Low-level output voltage Vee = Min, Viy = Min, V) = Max, lg, = Max 0.35 0.50 \%
Vik Input clamp voltage Vee =Min, [ =1k -0.73 -1.2 \
b2 :Qgﬁt' Sg,"t:g”; atmaximum Vee = Max, Vy = 7.0V 5 100 WA
tH1 High-level input current Vee = Max, V,=2.7V : 1 20 HA
'S Low-level input current Vee = Max, V= 0.5V 0.4 -0.6 mA
los Short-circuit output current® Vee = Max, Vo = 0.0V -60 -80 -150 mA
lec Supply current* (total) 'F157A Vee = Max 15.0 23.0 mA
'F158A 10.0 15.0 mA
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Data Selectors/Multiplexers

54F157A, 54F158A

AC ELECTRICAL CHARACTERISTICS (When measured in accordance with the procedures outlined in Signetics LOGIC App Note

202 "Testing and Specifying FAST Logic.")

SYMBOL PARAMETER TEST CONDITION LIMITS UNIT

Ta = +25°C Ta =-55°C to +125°C

Vee = +5.0V Vee = 45.0V £10%

C_ = 50pF, R, = 500Q C_ = 50pF, R, = 500Q
Min Typ Max | Min Max
trLH Propagation delay : 3.5 45 6.5 25 8.0 ns
teuL Data to output Waveform 2 25 35 5.0 1.5 7.0 ns
toLH Propagation delay , 5.0 75 9.0 5.0 12.5 ns
teHL Enable to output F157A Waveform 1 4.0 5.0 6.5 35 75 ns
tpLH Propagation delay 55 7.5 10.0 5.0 12.0 ns
torL Select to output Waveform 2 45 6.0 75 40 95 ns
teLH Propagation delay 3.0 4. 6.0 25 9.0 ns
toHL Data to output Waveform 3 15 25 40 10 50 ns
trLH Propagation delay ) 4.0 55 7.0 4.0 8.0 ns
torL Enable to output F158A Wavefow 4 5.0 6.0 75 5.0 8.5 ns
trLH Propagation delay 4.5 6.5 85 4.0 12.0 ns
tPHL Select to output Waveform 3 4.0 55 75 3.5 10.0 ns
NOTES:

1. For conditions shown as Min or Max, use the appropriate value specified under recommended operating conditions for the applicable type

and function table for operating mode.
2. All typical values are at Vg = 5V, Ty = 25°C.

3. Not more than one output should be shorted at a time. For testing lgg, the use of high-speed test apparatus and/or sample-and-hold tech-

niques are preferable in order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a
High output may raise the chip temperature well above normal and thereby cause invalid readings in other parameter tests. In any sequence

of parameter tests, Igg tests should be performed last.

4. lcc is measured with 4.5V applied to all inputs and all outputs open.

AC WAVEFORMS
I Sn M ] In» Sn Vi '
'PHL " tPLH - tPHL tpLH
VoH VoH
Yn VM i v vm vm
VoL n VoL
Waveform 1. For Inverting Outputs Waveform 2. For Non-Inverting Outputs
E VM i E m A
tPHL PLH tPHL tpLH
VoH VoH
Ya M ™ - M i
VoL n VoL
Waveform 3. For Inverting Outputs Waveform 4. For Non-Inverting Outputs
NOTE: For all waveforms V) = 1.5V.
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Data Selectors/Multiplexers 54F157A, 54F158A

TEST CIRCUIT AND WAVEFORM
[ »l
v Voo 2.7V w v 2
NEGATIVE
7 . PULSE Vi u
: 0.3V 0.3V ov
VIN \{ .
PULSE : D.UT. . - ]‘* THLN TLH@) —’l [
GENERATOR
Ry .3 a ™ I“‘ TLH(tr) THL) ”' i sov
e 27V 27V ’
POSI
= = = = = = PULSE M \]
0.3V | W I X 03V oy
Test Circuit for Totem-Pole Outputs
VM= 1.5V
Input Pulse Definition
DEFINITIONS: -
R, = Load Resistor; see AC Characteristics for value. INPUT PULSE CHARACTERISTICS
C. = Load capacitance includes jig and probe capaci- Famil Rep. Rate {Pulse Width | t t
tance; see AC Characteristics for value. y P TLH THL
Ry = Termination resistance should be equal to ZgyT of 54F 1MHz 500ns <2.5ns | <2.5ns
pulse generators.
Vx = Unclocked pins must be held at: <0.8V; >2.7V or
open per FunctionTable.
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54F161A, 54F163A

Counters

4-Bit Binary Counters

Military FAST Products Product Specification
FEATURES DESCRIPTION ORDERING INFORMATION
* Synchronous counting and loading ~ Synchronous 4-bit (54F161A, 54F163A) DESCRIPTION ORDER CODE
e Two Count Enable inputs for n-bit roooukrjrl‘lr:adfeaat:;e C:: g\;ernuasledcafr;); e i DIP 54F161A/BEA
cascading high-speed counting. Synchronous oper- ereme S4F163A/BEA
* Positive edge-triggered clock ation is provided by having all flip-flops | Ceramic Flat Pack 2322;%322
o Asynchronous reset (54F161A) clocked simultaneously on the posi-
* Synchronous reset (54F163A) gz‘:;g‘:zg::%e ofthe clock. The Clockin- | 5.pin Ceramic LLCC g:g:g;ﬁllggﬁ
¢ High-speed synchronous expansion
¢ Typical count rate of 120MHz
INPUT AND OUTPUT LOADING AND FAN-OUT TABLE
PINS DESCRIPTION Ay T
CEP Count enable paralle! input 1.0/1.0 20pA/0.6mA
CET Count enable trickle input 1.0/2.0 20pA/1.2mA
CP Clock pulse input (active rising edge) 1.0/1.0 20pA/0.6mA
MR Asynchronous master reset input (active Low) 1.0/1.0 20uA/0.6mA
SR Synchronous reset input (active Low) ’ 1.0/2.0 20pA/1.2mA
Do - D3 Parallel data inputs 1.0/1.0 20pA/0.6mA
PE Parallel enable input (active Low) 1.0/2.0 20pA/1.2mA
Q- Q3 Flip-flop outputs 50/33 1.0mA/20mA
tC Terminal count output 50/33 1.0mA/20mA
NOTE: One (1.0) FAST Unit Load (U.L.) is defined as: 20pA in the High state and 0.6mA in the Low state.
PIN CONFIGURATION LOGIC SYMBOL
54F161A 54F161A
nt= I - e L1111
o Iz [l e PE Dbp Dy Dz Dg
oo [3] - 14 Qo 7— cep
o [3] [13] a4 10— CET T [—16
D, [5] 2] ap 2—1 cpP
D3 [€] 11l o3 T—q MR o o 0 03
cep 7] 6] cer R
GND [8} 5] PE ‘w13 12 N
For LLCC pin see JEDEC No. 2 For LLCC pin see JEDEC No.2
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Counters

54F161A, 54F163A

PIN CONFIGURATION LOGIC SYMBOL
54F163A 54F163A
N\ 9 3 4 5 6
= 1 Veo T
cr 2] 15] TC PE Dp D, D, D
Do [3] 4] Qo 7— cep
oy [4] 13] Q, 10—{ cer © |
D, [5] 7] ap 2—{ cp
D3 [€] 11 o3 1—qSR o 0 0 0
cep [7] 75 ceT b
GND [8] (9] PE 1“3 o121
For LLCC pin assignments, see JEDEC §(andard No. 2 For LLCC pin see JEDEC No. 2

STATE DIAGRAM

Logic Equations: Count Enable =
CEP-CET-PE
TC = QpQ4-Q2Q3.CET

The outputs of the counters may be preset to
HighorLow level. A Low levelatthe Parallel En-
able (PE) inputdisables the counting action and

February 19, 1988

causes the data at the Dy - D3 inputs to be
loaded into the counter on the positive-going
edge of the clock (providing that the setup and
holdrequirements for PE are met). Presettakes
place regardiess of the levels at Count Enable
(CEP, CET) inputs.

ALow level atthe Master Reset (MR) input sets
all four outputs of the flip-flops (Qg - Qg) in
54F161A to Low levels, regardiess of the levels
atCP, PE, CET and CEP inputs (thus providing
an asynchronous clear function).

For the 54F163A, the clear function is synchro-
nous. A Low level at the Reset (SR) input sets
all four outputs of the flip-flops (Qp - Q) to Low
levels after the next positive-going transition on
the Clock (CP) input (providing that the setup
andholdrequirements for MR are met). This ac-
tion occurs regardless of the levels at PE, CET,
and CEP inputs. This synchronous reset fea-
ture enables the designer to modify the maxi-
mum count with only one external NAND gate
(see Figure A).

The carry look-ahead simplifies serial cascad-
ing of the counters. Both Count Enable inputs
(CEP and CET) must be High to count. The
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CET input is fed forward to enable the TC out-
put. The TC output thus enabled will produce a
High output pulse of a duration approximately

“equal to the High level output of Qq. This pulse

can be used to enable the next cascaded stage
(see Figure B).

For conventional operation of 54F161A and

54F163A, the following transitions should be

avoided:

1. High-to-Low transition on the CEP or CET
input if Clock is Low.

2. Low-to-High transition on the Parallel En-
able input when CP is Low, if the count
enables and MR are High at or before the
transition.

For 54F 163A there is an additional transition to

be avoided:

3. Low-to-high transition on the MR input
when Clock is Low, if the Enable and PE
inputs are High at or before the transition.
The TC output is subject to decoding
spikes due to internal race conditions.
Therefore, it is not recommended for use
as clock or asynchronous reset for
flip-flops, registers, or counters.
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Counters 54F161A, 54F163A

LOGIC DIAGRAM

Do Dy D2 co D3
PE —
'F161A i 'F163A
i—o
CEP ————1—
r ‘F}
CET —}
| *F163A 7 L
| ONLY TC
I -
|
1 o
P —+—Dt—
|
|
|
I DETAIL A DETAIL A DETAILA
: u | |
|
|
WH('1614)
SH("161A)
Qq Q2 Q3
NOTE:
Please note that this diagram is provided only for the ing of logic ions and should not be used to estimate propagation delays.
MODE SELECT — FUNCTION TABLE, 54F161A
OPERATING MODE INPUTS OUTPUTS
MR cpP CEP CET PE D, Q, TC
Reset (clear) L X X X X X L L
Parallel load H T X X I | L L
H T X X i h H (1)
Count H T h h h X count (1)
Hold (do nothing) H X | X h X [o™ (1)
H X X 1@ h X Qqn L
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Counters 54F161A, 54F163A

MODE SELECT — FUNCTION TABLE, 54F163A

OPERATING MODE INPUTS OUTPUTS
SH CcP CEP CET PE Dn Q, TC
Reset (clear) 1 T X X X X L L
Parallel load h T X X T | L L
h T X X | h H 2)
Count h T h h h X count 2)
Hold (do nothing) h X | X h X On (2)
h X X | h X an L

High voitage level steady state

Low voltage level steady state

High voltage level one setup time prior to the Low-to-High clock transition

Low voltage level one setup time prior to Low-to-High clock transition

Don't care .

Lower case letters indicate the state of the referenced output prior to the Low-to-High clock transition

= Low-to-High clock transition
NOTES:

(1) The TC output is High when CET is High and the counter is at Terminal Count (HHHH for 54F161A)
(2) The TC output is High when CET is High and the counter is at Terminal Count (HHHH for 54F 163A)

SO X™—ITrxT
o wononon

ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. Unless
otherwise noted these limits are over the operating free-air temperature range.)

SYMBOL PARAMETER RATING UNIT
Vee Supply voltage range -0.5t0+7.0 Vv
Vi Input voltage range -0.5t0+7.0 v

[ Input current range -30 to +5 mA
Vo Voltage applied to output in High output state range -0.5to +Vce \
lo Current applied to output in Low output state 40 mA
Tsia Storage temperature range -65to +150 °C

RECOMMENDED OPERATING CONDITIONS

SYMBOL PARAMETER LIMITS UNIT
Min Nom Max )
Vee Supply voltage 45 5.0 55 \
VH High-level input voltage 2.0 \
Vi Low-level input voltage : ) 0.8 \
Ik Input clamp current -18 mA
loH High-level output current -1.0 mA
loL Low-level output current 20.0 ma
Ta Operating free-air temperature range -55 +125 °C
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Counters

54F161A, 54F163A

DC ELECTRICAL CHARACTERISTICS (Overrecommended operating free-air temperature range unless otherwise noted.)

SYMBOL PARAMETER TEST CONDITIONS? LIMITS UNIT
Min Typ? Max
Vou High-level output voltage \12‘:‘ - m:‘x \(}';HZM,\Z):" 25 v
Vou Low-level autput voltage Ygf = Min, Y/'Limf 035 | 050 v
Vik Input clamp voltage Vee = Min, | = Ik -0.73 -1.2 v
Iz Input current at maximum input voltage Vee = Max, Vy = 7.0V 100 HA
'™ High-level input CET, SR, PE Vee = Max, V= 2.7V 40 HA
current Other inputs 20 HA
Iy, Low-level input TET, SR, PE Vce = Max, V= 0.5V -1.2 mA
current Other inputs -0.6 mA
los Short-circuit output current® Vce = Max -60 -150 mA
lec Supply current? (total) loch Vee = Max 55 mA
lecL 55 mA

202 "Testing and Specifying FAST Logic.”)

AC ELECTRICAL CHARACTERISTICS (When measured in accordance with the procedures outlined in Signetics LOGIC App Note

SYMBOL PARAMETER TEST CONDITIONS LIMITS UNIT

Ta = +25°C Ta =-55°Cto +125°C

Vo = +5.0V Vee = +5.0V £ 10%

C_ = 50pF, R, = 500Q Cy = 50pF, R = 5000
. Min Typ Max Min Max

fuax Maximum clock frequency Waveform 1 100 120 755 MHz
tPLH Propagation delay Waveform 1 20 4.0 6.0 2.0 75 ns
tRHL CPtoQ, PE = High 35 7.0 10.0 35 11.5 ns
tory Propagation delay Waveform 1 25 4.0 7.0 20 8.5 ns
tPHL CPtoQ, PE = Low 4.0 6.0 8.5 4.0 10.0 ns
tpLH Propagation delay 5.0 10.0 14.0 5.0 16.5 ns
tonL CPwoTC Waveform 1 5.0 140 | 160 5.0 185 ns
thLH Propagation delay 25 4.5 75 25 9.0 ns
tone CETto TC Waveform 2 25 | 45 75 25 9.0 ns
teHL ]};'r]gptggg:c(ag 4‘::81'2% A) Waveform 3 55 9.0 12.0 55 14.0 ns
tonL argﬁzﬁ?é‘?g delay A Waveform 3 45 15 45 14.0 ns

February 19, 1988

139




Signetics Military FAST Products Product Specification

Counters | 54F161A, 54F163A

AC SETUP REQUIREMENTS

SYMBOL PARAMETER TEST CONDITIONS LIMITS UNIT
Ty = +25°C Ta = -55°C to +125°C
Vec =+5.0V Vee = +5.0V £ 10%
C_ = 50pF, R, = 500Q C, = 50pF, Ry = 500Q
Min Typ Max Min Max
ts(H) . Setup time, High or Low 5.0 55 ns
(L) Dy to CP Waveform § 50 55 ns
th(H) Hold time, High or Low 20 .25 ns
tn(L) D to CP : Wavetorm 5 2.0 25 ns
ts(H) Setup time, High or Low 11.0 135 ns
ta(L) PE or SR to CP ~ Waveform S or 6 85 105 ns
t(H) Hold time, High or Low : 2.0 2.0 ns
tn(L) PE or SRto CP Waveform 5 or 6 0 0 ns
ts(H) Setup time, High or Low 11.0 13.0 - ns
t(L) CEP or CET to CP . Waveform 4 50 65 : ns
th(H) Hold time, High or Low : 20 2. ns
(L) CEP or CET to CP Waveform 4 0 0 ns
tw(H) Clock pulse width (load), 6.5 9.0 ns
twlL) High or Low Waveform 1 35 40 : ns
tw(H) Clock pulse width (count), 6.5 9.0 ns
t(l) High or Low Waveform 1 a5 40 ns
MR pulse width Low
tw(L) (54 Fp1 81A) Waveform 3 5.0 9.5 ns
ti P
trec (F‘ijic&v&rx)lme, MR10C Waveform 3 6.0 } 8.0 ns
NOTES:

1. For conditions shown as Min or Max, use the appropriate value spemred under recommended operating conditions for the applicable type
and function table for operating mode.

2. All typical values are at Vg = 5V, T = 25°C.

3. Notmore than one output should be shorted at a time. For testing lps, the use of high-speed test apparatus and/or sample-and-hold tech-
niques are preferable in order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a
High output may raise the chip temperature well above normal and thereby cause invalid readings in other parameter tests. In any sequence
of parameter tests, los tests should be performed last.

4. lccy is measured with PE input High, again with PE input Low, all other inputs High and outputs'open. Iggy is measured with Clock input
High, again with Clock input Low all other inputs Low, and outputs open.

5. These parameters are guaranteed, but not tested.
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Counters 54F161A, 54F163A

AC WAVEFORMS

1MAX

TET AT} m
tPLH PHL
TT v i
Waveform 1. Clock to Output Delays, Maximum Waveform 2. Propagation Delays CET Input to TC Output

Clock Frequency, and Clock Pulse Width

L M i CED AND CET
tw REC
cP M

cp
l* PHL

VoH

an M
VoL
Waveform 3. Master Reset Pulse Width, Master Waveform 4. CEP and CET Setup and Hold Times

Reset to Output Delay and Master Reset to Clock
Recovery Time (54F161A)

DATA
STABLE

Waveform 5. Parallel Data and Parallel Enable Setup Waveform 6. Synchronous Reset Setup, Pulse Width
and Hold Times and Hold Times (54F163A)

8NOTE: For all waveforms Vjy = 1.5V
The shaded areas indicate when the input is permitted to change for predictable output performance.
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Counters 54F161A, 54F163A
APPLICATION DIAGRAM
Vee
PE Dgp Dy D2 Dy
CEP
CET  54F163A c
CLOCK ——] CP
MR Q 0 Q 0
TERMINAL COUNT = 6
a. A Maximum Count Modifying Scheme
Terminal Count = 6
ey L L L) | L] |11
L:DISAELECOUNT—I_ PE Dg Dy D2 D3 PE Dy Dy Dy D3 PE Dy Dy Dy D3 PE Do Dy D2 D3 PE Dy Dy D2 D3
H < ENABLE COUNT CEP b CEP L cep L cep CEP
L = DISABLE COUNT —{ CET ¢ | CET ¢ |— ceT TC CET Tc |— cET T b
cP — cP — cP cp cp
MRap 0y 0 O3 qMRq ay @, a3 1MRa o @ a3 qMRay 0y @y a5 MRQy a1 07 Oy
T [ LT FTT LT

b. Synchronous Multistage Counting Scheme

TEST CIRCUIT AND WAVEFORM

le

FunctionTable.

v vee 2.7V w rrraaie
NEGATIVE
7 PULSE Vu i
0.3V 0.3V ov
ViN Vout
PULSE DUT. > |‘— THL(H) tTLH(tr) —'l [
GENERATOR
Rr L3 AL - |‘_ HTLH(tr) tTHLEH _‘I il sov
27v 27V
POSITIVE
= = = = = = PULSE A m
0.3V 4 e w > X 03V __ oy
Test Circuit for Totem-Pole Outputs
V=15V
Input Pulse Definition
DEFINITIONS:
R. = Load Resistor; see AC Characteristics for value. INPUT PULSE CHARACTERISTICS
C. = Load capacitance includes jig and probe capacitance; see Famil Rep. Rate | Pulse Width t 1
AC Characteristics for value. y P TiH H
Ry = Termination resistance should be equal to Zgyy of pulse 54F 1MHz 500ns <25ns | <2.5ns
generators.
Vx = Unclocked pins must be held at: <0.8V; »2.7V or open per
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54F164
Shift Register

8-Bit Serial-In Parallel-Out Shift Register

Military Logic Products Product Specification
FEATURES active High enable for data entry through  ORDERING INFORMATION
« Gated serial data inputs the other input. Both inputs must be con- DESCRIPTION ORDER CODE
nected together or an unused input must
» Typical shift frequency of 90 MHz be tied High. Ceramic DIP 54F164/BCA
A t i
* Asynchronous master reset Data shifts one place to the right on each Ceramic Flat Pack S4F164/BDA
* Fully buffered Clock and Data inputs | ow-to-High transition of the Clock (CP) Ceramic LLCC 54F164/B2A
» Fully synchronous data transfers input, and enters into Qg the logical AND of
the two data inputs (Dsa - Dsb) that existed
DESCRIPTION one set-up time before the rising clock
The54F164isan8-bitedge-triggeredshift  €dge. A Low level on the Master Reset
register with serial data entry and an out-  (MR) input overrides all other inputs and
put from each of the eight stages. Datais clearstheregisterasynchronously, forcing
entered serially through one of two inputs ~ all outputs Low.
(Dsa - Dsby); either input can be used as an
INPUT AND OUTPUT LOADING AND FAN-OUT TABLE
54F(U.L.) LOAD VALUE
PINS DESCRIPTION HIGH/ILOW HIGH/LOW
Dea, Deb Data inputs 1.01.0 ' 20pA/0.6mA
CcP Clock pulse input (active rising edge) 1.0/1.0 201A/0.6mA
MR Master reset input (active Low) 1.0/1.0 20ptA/0,6mA
Qo - Q7 Qutputs 50733 1.0mA/20mA
NOTE: One (1.0) FAST Unit Load (U.L.) is defined as: 20pA in the High state and 0.6mA in the Low state.
PIN CONFIGURATION LOGIC SYMBOL
Dea [1] [14] Ve
1 Dga
Dsb EZ: E Qa7 __{
2 Dgp
% [3] 12 a5 8 cp
o [4] 1] 05 TMR0001°2°304°5°S°7
o, [5] 7] 0 rertrrrrd
o3 [€] Bhu 9 345 61011213
GND |j 8] cp
Veg =Pin 14
GND = Pin 7
For LLCC pin assig , see JEDEC No.2 For LLCC pin see JEDEC No.2
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Shift Register

54F164

LOGIC DIAGRAM

(1) Dga
(2) Dgp

E}

3
— |

3

(® cp—Dc rj’ Y

= °

D G I I

Qg Q 0z Q3 Q4 Qs Qs Q7
Voo =Pin 14 @ ® ) (C] (10) (1) (12) (13)
GND =Pin7 :
MODE SELECT — TRUTH TABLE
OPERATING MODE INPUTS OUTPUTS
MR CP Dea Dgp Q, Q, — Q7
Reset L X X X L L — L
H T | | L Q@ — G
Shift H T | h L W — G
H T h | L G — G
H T h h H Jo — Qs
H = High voltage level
h = High voltage level one set-up time prior to the Low-to-High Clock transition
L = Low voltage level
| = Low voltage level one set-up time prior to the Low-to-High Clock transition
q = Lower case letters indicate the state of the referenced input (or output) one set-up time prior to the Low-to- ngh Clock transition
X = Don'tcare
T = Low-to-High Clock transition

ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. Unless
otherwise noted these limits are over the operating free-air temperature range.)

SYMBOL PARAMETER RATING UNIT
Vee Supply voltage range -0510 +7.0 \
Vi Input voltage range -0.5t0+7.0 v
I Input current range -30to +5.0 mA
Vo Voltage applied to output in High output state range -0.510 Vg v
lo Current applied to output in Low output state 40 mA
Tsta Storage temperature range -65to +150 °C
RECOMMENDED OPERATING CONDITIONS
SYMBOL PARAMETER LIMITS UNIT
" Min Nom Max

Vee Supply voltage 45 50 55 \%
V4 High-level input voltage 2.0 \'
Vi Low-level input voltage 0.8 \
Ik Input clamp current -18 mA
lon High-level output current -1 mA
loL Low-level output current 20 mA
Ta Operating free-air temperature range -55 +125 °C
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54F164

DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.)

SYMBOL PARAMETER TEST CONDITIONS! LIMITS UNIT
Min Typ? Max
Vou High-level output voltage Vee = Min, Vi = Min, V= Max, loy = Max 25 \
Vor Low-level output voltage Vee = Min, Vi = Min, V| = Max, lg = Max 0.35 0.50 v
Vik Input clamp voltage Ve = Min, [ = I -0.73 -1.2 \%
Iz Input current at maximum input voltage Vee = Max, V= 7.0V 5 100 HA
It High-level input current Vee = Max, V= 2.7V 1 20 HA
' Low-level input current Vee = Max, V= 0.5V -0.4 -0.6 mA
los Short-circuit output current® Vee = Max -60 -80 -150 mA
lcc Supply current (total) Vee = Max 33 50 mA
AC ELECTRICAL CHARACTERISTICS (When measured in accordance with the procedures outlined in Signetics LOGIC App Note
202, "Testing and Specifying FAST Logic.”)
SYMBOL PARAMETER TEST CONDITIONS LIMITS UNIT
‘ Ta = +25°C Ta =-55°Cto +125°C
Vee = +5.0V Ve = +5.0V + 10%
C_ = 50pF, Ry = 500Q Cy_ = 50pF, R, = 500Q
Min Typ Max Min Max
fuax Maximum shift frequency Waveform 1 80 90 80° MHz
| T woont | &3 |30 |35 & | 8 | ®
tPHL %rsp:z%:ion delay Waveform 2 55 10.5 13 55 14 ns
AC SETUP REQUIREMENTS
SYMBOL PARAMETER TEST CONDITIONS LIMITS UNIT
Ta = +25°C Ta =-55°C to +125°C
Vee = +5.0V Vee =+5.0V+£10%
C =50pF, Ru = 5000 Cy = 50pF, R = 500Q
Min Typ Max Min Max
ts(H) Set-up time High or Low ) 7.0 7.0 ns
ts(L) AorBtoCP Waveform 3 70 7.0 ns
ta(H) Hold time, High or Low 1.0 1.0 ns
th(L) AorBto CP 1.0 1.0 ns
W | G waom | 42 9 .
tw(l) MR pulse width Low Wavefarm 2 7.0 7.0 ns
trec %?; ?(;I ((e:r% time Waveform 2 7.0 9.0 ns
NOTES:
1. For conditions shown as Min or Max, use the appropriate value specified under recommended operating conditions for the applicable type per

the functional table operating mode.

2. All typical values are at Vgg = 5V, Ta = 25°C.

3. Not more than one output should be shorted at a time. For testing los, the use of high-speed test apparatus and/or sample-and-hold tech-
niques are preferable in order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a
High output may raise the chip temperature well above normal and thereby cause invalid readings in other parameter tests. In any sequence
of parameter tests, log tests should be performed last.

4. Measure Icc with the serial inputs grounded, the clock input at 2.4V, and a momentary ground, then 4.5V applied to Master Reset, and all
outputs open.

5. Parameter guaranteed, but not tested.
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APPLICATION DIAGRAM

CLEAR
cLocK T | l
cP MR cP MR
DATA Dsa Dga
164 169
ENABLE Dsb H—] Dsb
Q Q G2 Q3 Qi Q5 Q5 O7 Q Q1 G2 Q3 Q4 Q5 Q5 @7
Dp Dy D D3 Dy Ds Dg Dy Dgp Dy D D3 Dy Ds Dg Dy

NOTE:

The 54F164 can be cascaded to form synchronous shift registers of konger length.
Here, two devices are combined to form a 16-bit shift register.

AC WAVEFORMS
MR S A/7] M
tw
'RE
cp M
VoH [ tPHL
] Vi vm VoH
VoL Qn ™
VoL
Waveform 1. Clock to Output Waveform 2. Master Reset Pulse Width, Master Reset to
Delays and Clock Pulse Width

Output Delay and Master Reset to Clock Recovery Time

Waveform 3. Data Setup and Hold Times

NOTE: For all waveforms, Vj = 1.5V
The shaded areas indicate when the input Is permitted to change for output

ce.
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TEST CIRCUIT AND WAVEFORMS

|
2.V W 2.V sov
Vx Voo NEGATIVE Y Va
PULS!
T_ ? 0.3V 0.3V ov
VIN Vout
PULSE D.U.T. ™ "_ tTHL TLH _" l'_
GENERATOR
Ry s R ™ LH THL l" sov
27V 2.V
POSITIVE
= T T == = PULSE M M
0.3V 0.3V
7 i tw { ov
Test Circuit for Totem-Pole Outputs
VM= 1.5V
Input Pulse Definition
DEFINITIONS:
RL = Load Resistor; see AC Characteristics for value. INPUT PULSE CHARACTERISTICS
CL = Load capacitance includes jig and probe capaci- :
tance; see AC Characteristics for value. Family Rep. Rate | Pulse Width trn trH
Ry = Termination resistance should be equal to Zoyt of 54F 1MHz 500ns <25ns | <2.5ns

pulse generators.
Vx = Unclocked pins must be held at: <0.8V; 2.7V or
open per FunctionTable.
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Product Specification

DESCRIPTION

4-Bit Up/Down Binary Synchronous Counter

ORDERING INFORMATION

« Synchronous counting and loading ~ The54F169is a synchronous, presettable DESCRIPTION ORDER CODE
« Up/Down counting Modulo 16 up/down counter featuring an -
internal carry look-ahead for applications | Ceramic DIP 54F169/BEA
* Modulo 16 binary counter in high-speed counting designs. Synchro- | Ceramic Flat Pack 54F169/BFA
 Two Count Enable inputs for n-bit nous operation is provided by having all  [(=-— - -~ 54F169/B2A
cascading flip-flops clocked simultaneously so that
the outputs change coincident with each
Positive edge-triggered clock
* g 99 - other when so instructed by the Count En-
* Bulit-in lookahead carry capability 5|6 inputs and internal gating. This mode
« Presettable for programmable of operation eliminates the output spikes
operation which are normally associated with
asynchronous (ripple clock) counters. A
buffered Clock input triggers the flip-flops
on the Low-to-High transition of the clock.
INPUT AND OUTPUT LOADING AND FAN-OUT TABLE
54F(U.L) LOAD VALUE
PINS DESCRIPTION HIGH/LOW HIGH/LOW
CEP Count enable parallel input (active Low) 1.011.0 20pA/0.6mA
CET Count enable trickle input (active Low) 1.0/2.0 20pA/1.2mA
cP Clock pulse input (active rising edge) 1.011.0 20pA/0.6mA
Do - D3 Parallel data inputs 1.0/1.0 20pA/0.6mA
PE Parallel enable input (active Low) 1.0/1.0 20pA/0.6mA
uD Up/down count contro! input 1.0/1.0 20pA/0.6mA
Qp-Q3 Flip-flop outputs 50/33 1.0mA/20mA
TC Terminal count output (active Low) 50/33 1.0mA/20mA
NOTE: One (1.0) FAST Unit Load (U.L.) is defined as: 20pA in the High state and 0.6mA in the Low state.
PIN CONFIGURATION LOGIC SYMBOL
9 3 4 5 6
—
o [1] [16] vee :L I ‘ |
PE Dy Dy Dy D3
o [2] 5] T 1 —up
o (5] 4] 2 2 —{cp
o, (3] [13] o B} 7 — o cep € hb—15
0z [£] EHE 10 —d| ceT
03 [E] 1] o3 @ 0 0 o3
wE e T T ]
GND 9] PE 1“ 13 12 mn
For LLCC pin see JEDEC Standard No. 2 For LLCC pin assignments, see JEDEC Standard No. 2
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The counter is fully programmable; that is, the
outputs may be preset to either level.

Presetting is synchronous with the clock and
takes place regardless of the levels of the Count
Enable inputs. A Low level on the Parallel En-
able (PE) inputdisables the counter and causes
the data at the Dy, input to be loaded into the
counter on the next Low-to-High transition of
the clock.

Thedirection of counting is controlled by the Up/
Down (U/D)input; a High will cause the count to
increase, a Low will cause the count to de-
crease.

The carry lookahead circuitry provides for cas-
cading counters for n-bit synchronous applica-
tions without additional gating. Instrumental in
accomplishing this function are two Count En-

able inputs (CET-CEP) and a Terminal Count
(TC) output. Both Count Enable inputs must be
Low to count. The CET input is fed forward to
enable the TT output. The TC output thus en-
abledwill produce a Low output pulse with a du-
ration approximately equal to the High level por-
tion of the Qg output. This Low level TC pulse is
used to enable successive cascaded stages.

See Figure 1 for the fast synchronous multi-
stage counting connections.

FUNCTIONAL DESCRIPTION

The 54F169 uses edge-triggered J-K-type
flip-flops and have no constraints on changing
the control or datainput signals in either state of
the Clock. The only requirement is that the vari-
ousinputs attain the desired state atleasta set-
up time before the rising edge of the Clock and
remain valid for the recommended hold time
thereafter. The parallel load operation takes
precedence over the other operations, as indi-
cated in the Mode Select Table. When PE is
Low, the data on the Dg - D3 inputs enter the
flip-flops on the nextrising edge of the Clock. In
order for counting to occur, both CTEP and TET
must be Low and PE must be High; the U/D in-
put then determines the direction of counting.
The Terminal Count (TC) output is normally
High and goes Low, provided that CET is Low,
when a counterreaches zeroin the Count Down
mode orreaches 15in the CountUpmode. The
TC output state is not a function of the Count
Enable Parallel (CEP) input level. Since the TC
signalis derived by decoding the flip-flop states,
there exists the possibility of decoding spikes

on TC. For this reason the use of TC as a clock
signalis notrecommended (see logicequations
below).

1) CountEnable = CEP-CET-PE
2) Up:TC = Qy'Q3+(U/D)-CET
3) Down:TC =QyQy-QuQy(U/D)-CET

MODE SELECT TABLE

ACTION ON
RISING CLOCK
EDGE

PE | CEP | CET | UD

Load(Dp—Qn)
L H Count Up

H L (Increment)
Count Down
H L L L (Decrement)
i No Change
H H X X (Hold)
No Change
H X H X {Hold)
H = High Voltage
L = Low Voltage Level
X = Don'tcare
STATE DIAGRAM

MODE SELECT — FUNCTION TABLE
OPERATING MODE INPUTS OUTPUTS
CP | uD |CEP | CET | PE Dn Q, TC
Parallel load 1 X X X | | L (1)
) X X X | h H (1)
Count Up T | | h X CountUp { (1)
Count
Count Down T | | I h X Down (1)
Hold (do nothing) T X h h X An ()]
) X h h X qn H
H High voltage level steady state .
h High voltage level one setup time prior to the Low-to-High clock transition
L Low voltage level steady state

[ U | O T 1}

X Don't care
q
clock transition
T = Low-to-High clock transition
NOTE:

Low voltage level one setup time prior to the Low-to-High clock transition

Lower case letters indicate the state of the referenced output prior to the Low-to-High

1. The TCis Low when TET is Low and the counter is at Terminal Count. Terminal Count Up is

{HHHH) and Terminal Count Down is {LLLL).

April 29, 1987
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LOGIC DIAGRAM

i—b D Q
0T D° | :]
~er @ D"W Qo

D t]
) I D 5 a
(13) 1

-
Q
a]e

D‘:%D "
P
@ I +— CP a DOW Q2

)

I > — |
bl D | |
cP T DC'W Q3

) l—Do—<
TP
Ter L2

cp -2

Y
-

o <Y

Y

(15)

Ve = Pint6
GND = Pin8
() = PinNumbers
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ceP -

u/o .
PE
L1 Ll T Lii1
PE E PE
U oo Dp D; D2 D3 L{,cPE Do o1 P2 0 o't %0 01 D2 DO _j“’“ Dy Dy Dy D3
cp b, —ee LJcp T cp wch—
CEP CEP Tc CEP CEP
CET CET CET CET
E Q @ Q2 G I G 0y 0 O3 0 Gy 0 Q3 0 0 02 O
= R L T 1T 17 N 1 11
LEAST SIGNIFICANT MOST SIGNIFICANT
4-BIT COUNTER 4-BIT COUNTER

Figure 1. Synchronous Multistage Counting Scheme

ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. Unless
otherwise noted these limits are over the operating free-air temperature range.)

SYMBOL PARAMETER RATING UNIT
Vee Supply voltage range -0.5t0 +7.0 \
" Input voltage range -0.5t0 +7.0 \

] Input current range -30 10 +5 mA
Vo Voltage applied to output in High output state range -0.5to +Vee \
lo Current applied to outputin Low output state 40 mA
Tsta Storage temperature range -651t0 +150 °C

RECOMMENDED OPERATING CONDITIONS
SYMBOL PARAMETER LIMITS UNIT
Min Nom Max

Vee Supply voltage 4.5 5.0 55 \
Vi High-level input voltage 2.0 \
Vi Low-level input voltage 0.8 \
Ik Input clamp current -18 mA
loH High-level output current -1 mA
loL Low-level output current 20 mA
Ta Operating free-air temperature range -55 +125 °C
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DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.)

SYMBOL PARAMETER TEST CONDITIONS? LIMITS UNIT
Min Typ? Max
Vou | High-level output voltage \\l/‘iﬁ - :AA:: lvo'h - m:i’ 24 v
VoL Low-level output voltage v\zﬁ - m:g ?Q’[ - mz:’ 0.35 0.50 v
Vik Input clamp voltage Vee = Min, | = I -0.73 -1.2 \
[I*T) Input current at maximum input voltage Voo = Max, V| =7.0V 100 HA
liH2 High-level input current Vee = Max, V= 2.7V 20 HA
'S Low-level intput current | TET input Veo = Max, V=05V -1.2 mA
Other inputs -0.6 mA
los Short-circuit output current? Vee = Max -60 -150 mA
lco Supply current® (total) Vee = Max 35 52 mA

AC ELECTRICAL CHARACTERISTICS (When measured in accordance with the procedures outlined in Signetics LOGIC App Note
202, “Testing and Specifying FAST Logic.”)

SYMBOL PARAMETER TEST CONDITIONS LIMITS UNIT
' Ta =+25°C Ta=+55°C to +125°C
Vee = +5.0V Vee = +5.0V £ 10%
Cy = 50pF, R, = 5000Q Cy = 50pF, R = 500Q
Min Typ Max Min Max
tmax Maximum clock frequency Waveform 1 90 115 75 MHz
tpLH Propagation delay 3.0 6.5 8.5 3.0 9.5 ns
tere CP to Qq (PE, High or Low) Waveform 1 40 90 | 115 40 13.0 ns
teLH Propagation delay 55 120 15.5 55 18.0 ns
toHL CP10TC Waveform 1 40 85 | 110 40 125 ns
trLH Propagation delay 25 4.5 6.0 25 7.0 ns
ot TETto TC : Waveform 2 25 6.0 8.0 25 9.0 ns
tpLH Propagation delay 35 8.5 12.0 35 16.5 ns
torL UD10TC Wavelorm 3 40 80 | 105 40 13.0 ns
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AC SETUP REQUIREMENTS
SYMBOL PARAMETER TEST CONDITIONS ’ LIMITS UNIT
Ta = +25°C Ta =-55°Cto +125°C
Vee = +5.0V Vee =45.0V: 10%
C_ =50pF, R = 500Q C_ = 50pF, Ry = 500Q
Min Typ Max Min Max
ts(H) Setup time, High or Low 4.0 4.5 ns
t(L) Dy to CP Waveform 4 40 45 ns
ta(H) Hold time, High or Low 3.0 3.5 ns
to(L) Dy to CP Waveform 4 3.0 ’ 35 ns
ts(H) Set-up time, High or-Low 5.0 55 ns
L) TEP or CET to CP Waveform 5 50 55 ns
th(H) Hold time, High or Low 0 0 ns
(L) TEP or CET to CP Waveform 5 0 0 ns
ts(H) Set-up time, High or Low 8.0 9.0 ns
t:(L) PE to CP Waveform 4 1 8o . 00 ns
th(H) Hold time, High or Low 0 0 ns
to(L) PEto CP Waveform 4 0 0 ns
ts(H) Set-up time, High or Low 11.0 125 ns
(L) UD to CP Waveform 6 7.0 8.0 ns
ta(H) Hold time, High or Low 0 0 ns
ta(L) UD to CP Waveform 6 0 : 0 ns
tw(H) CP pulse width 5.0 55 ns
t:(l.) High or Low Waveform 1 5.0 5.5 ns
NOTES:

1. For conditions shown as Min or Max, use the appropriate value specified under recommended operating conditions for the applicable type and
function table for operating mode.

2. All typical values are at Vgg = 5V, Tp = 25°C.

3. Not more than one output should be shorted at a time and duration of the short circuit should not exceed one second.

4. lcc is measured after applying a momentary > 4.0V, then ground to the clock input with all other inputs grounded and outputs open.
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WAVEFORM (Typical Load, Count, and Inhibit Sequences)

lllustrated below is the following sequence for the 54F 168. The operation of the 54F169 is similar.
1. Load (preset) to BCD seven ’

2. Count up to eight, nine (maximum), zero, one, and two

3. Inhibit

4. Count down to one, zero (minimum), nine, eight, and seven

L] LIS '
oL ' ;
TEPANDTET ~ ] | .| 1
--l “a : Il
R
°'_-I_:—I—F-—_T_|—_F_
1 v !
e I : - I
@Il S

T

d
1
C

-~

—~
LOAD COUNT UP INHIBIT COUNT DOWN
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AC WAVEFORMS

CET Vi "
cP
PHL tPLH
VoH
™ VM 0
VoH VoL
Qp and TC i vm
VoL
Waveform 1. Clock to Output Delays and Clock Waveform 2. Propagation Delays CET Input to
Pulse Width Terminal Count Output
DATA
STABLE
!
uo m m
tPHL PLH
VoH
TT M M
VoL

Waveform 3. Propagation Delays U/D Control to
Terminal Count Output

Waveform 4. Parallel Data and Parallel Enable Set-up
and Hold Times

VoH Vo
an COUNT X NO CHANGE an COUNT X o

VoL

Waveform 5. Count Enable Set-Up and Hold Times Waveform 6. Up/Down Control Set-Up and Hold Times

NOTE: For all waveforms, Vjy = 1.5V
The shaded areas indicate when the input is permitted to change for predictable output performance.
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TEST CIRCUIT AND WAVEFORM

le |
v Voo 2.7V w rrraiad
NEGATIVE
? PULSE AL VM
0.3V 0.3V ov
VIN Vout
PULSE D.UT. I‘— THLRY) tTLH() "I i
GENERATOR
Rr cL3 R LK) tTHLaD _" i aov
27V 27v :
POSITIVE
= = = = = = PULSE A m
0.3V 0.3V
f tw i ov
Test Circuit for Totem-Pole Outputs
VM=15V
Input Pulse Definition
DEFINITIONS:
R_. = Load Resistor; see AC Characteristics for value. INPUT PULSE CHARACTERISTICS
CL = Load capacitance includes jig and probe capacitance; see Family Rep. Rate |Pulse Width i e
AC Characteristics for value.
Rr = Termination resistance should be equal to Zgyt of pulse 54F 1MHz 500ns <2.5ns | <2.5ns
generators.
Vx = Unclocked pins must be held at: <0.8V; »2.7V or open per
FunctionTable.
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DESCRIPTION

The 54F173 is a high-speed 4-bit paralle!
load register with clock enable control,
3-State buffered outputs and Master Re-
set (MR). When the two clock Enable (E,
and E;) inputs are Low, the data on the D
inputs is loaded into the register simulta-
neously with Low-to-High Clock (CP) tran-
sition. When one or both E inputs are High
one setup time before the Low-to-High

54F173
Flip-Flop

Quad D-Type Flip-Flop (3-State)

Product Specification

Low)independently of any otherinputcon- o 3-State output buffers
dition. The 3-State output buffers are con-
trolled by a 2-input NOR gate. When both
Output Enable (OE; and OE,) inputs are  * Speed upgrade of N8T10 and current
Low, the datainthe registerispresentedat  Sink upgrade

the Qoutputs. WhenoneorbothOEinputs e Controlled output edges to minimize
are High, the outputs are forced to a High ground bounce

impedance “off” state. The 3-State output
buffers are completely independent of the
register operation; the OE transition does

« Gated output enable control

« 48mA sinking capability

clock transition, the register retains the not affect the clock and reset operations. ORDERING INFORMATION
previous data. Clock (CP) is a fully trig- DESCRIPTION ORDER CODE
gered input. FEATURES 16-Pin Ceramic DIP 54F173/BEA
The Master Reset (MR) is an active High ~* Edge-triggered D-type register 16-Pin Ceramic FlatPack | 54F173/BFA
asynchronous input. When the MR is « Gated clock enable for held “do noth- [ 50 pin Geramic LLGG S4F173/B2A
High, all four flip-flops are reset (outputs ing” mode
INPUT AND OUTPUT LOADING AND FAN-OUT TABLE
PINS DESCRIPTION (Rl D
Do - D3 Data inputs 1.0/1.0 "20pA/0.6mA
CP Clock input 1.0/1.0 20pA/0.6mA
Eo Ey Clock Enable input 1.011.0 20pA/0.6mA
MR Master Reset input 1.0/1.0 20pA/0.6mA
OFE,, OE; Output Enable input 1.0/1.0 20uA/0.6mA
Qp-Qa Data outputs 600/80 12mA/48mA

NOTE: One (1.0) FAST Unit Load (U.L.) is defined as: 20pA in the High state and 0.6mA in the Low state.

PIN CONFIGURATION LOGIC SYMBOL
T “.13 12 on
oE, 1] [16] vee | | | |
TE; (2] [15) MR
Dp Dy D D3
o [3] [14) Do 9 —qE
10 —q g,
o [4] 13] D, 7 —Pecp
a2 5] 1] D, 15 —{ MR
0 [6} (1] 05 ; :CC g:
cp [7] ] E Q@ O 0 0
GND E 9] Ep | I T '
3 4 s 6
For LLCC Pin A see JEDEC No. 2 For LLCC Pin Assi ts see JEDEC No. 2
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LOGIC DIAGRAM

Do Dy D2 D3
(9 (14) (13) (12) ()
i
(10)
cp 12 o '
l— D af- L p al- |— D o
cp cp D cp cp
Rp 9 [—] RpU [ %l Apd
wa 9, i T 7
(L)) E
% 2
Vcc = Pinte (3) @ (S) (6)
(G')‘JD : ﬁ:g gumbers Qo Q Q2 G
MODE SELECT — FUNCTION TABLE
OPERATING MODE INPUTS OUTPUTS
MR cP =) E, Dp Qg (Register)
Reset (clear) H X X X X L
Parallel load L k) | | I L
L ) | | h H
Hold (do nothing) L X h X X Qn
L X X h X Gn
MODE SELECT — FUNCTION TABLE
OPERATING MODE INPUTS OUTPUTS
' Qp (Register) OF, OE, Qg
Read L L L L
H L L H
Disabled X H X 2)
X X H (2)

High voltage level

High voltage level one setup time prior to the Low-to-High clock transition

Low voltage level

Low voltage level one setup time prior to the Low-to-High clock transition

Lower case letters indicate the state of the referenced input (or output) on setup time prior to the Low-to-High clock transition
Don'tcare

High impedance “off” state

Low-to-High clock transition
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ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. Unless
otherwise noted these limits are over the operating free-air temperature range.)

SYMBOL PARAMETER RATING UNIT
Vee Supply voltage range -0.51t0 +7.0 \
Vi Input voltage range -0.51t0+7.0 \
I Input current range -30to +5.0 mA
Vo Voltage applied to output in High output state range -0.5t0 +Veo \
lo Current applied to output in Low output state 96 mA
Tste Storage temperature range -65 to +150 °C
RECOMMENDED OPERATING CONDITIONS
SYMBOL PARAMETER LIMITS UNIT
Min Nom Max
Vee Supply voltage 45 5.0 5.5 \
Vi High-level input voltage 2.0 \"
Vi Low-level input voltage 0.8 \
Ik Input clamp current -18 mA
loH High-level output current -15 mA
loL Low-level output current 48 mA
Ta Operating free-air temperature range -55 +125 °C
DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.)
SYMBOL PARAMETER TEST CONDITIONS? LIMITS UNIT
Min Typ? Max
Vee = Min, lon = Max 2.0 ‘ A
Vou High-level output voltage VL = Max, lop =-1mA 25 \
Vi = Min lon =-3mA 2.4 33 \%
VoL Low-level output voltage Vee = Min, V) = Max, Vig = Min, o = Max 0.38 0.55 Y
Vik Input clamp voltage Vee =Min, | = Ik -0.73 -1.2 "
Iz Input current at maximum input voltage Vge = Max, V= 7.0V 100 pA
o8] High-level input current Vee = Max, V= 2.7V 20 HA
I Low-level input current Voo = Max, V) = 0.5V -0.6 mA
o |phtme pa e o | w
lon. | Lowlovelvorago appisd Veo = Max, Vi = 0.5V 0 | A
los Short-circuit output current® Vee = Max -60 -150 mA
locH 19 26 mA
lce Supply current (total) lecL Vge = Max 27 37 mA
lecz 23 © 32 mA
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AC ELECTRICAL CHARACTERISTICS (When measured in accordance with the procedures outlined in Signetics LOGIC App Note

202, "Testing and Specifying FAST Logic.”)

SYMBOL PARAMETER TEST CONDITIONS LIMITS UNIT

Tp =+25°C Ta =-55°C to +125°C

Vee = +5.0V Vee = +5.0V £ 10%

C.= 5OPF, RL =500Q C. = 50pF, R = 500Q
Min Typ Max Min Max
fmax Maximum Clock frequency Waveform 1 105 125 80% MHz
trLH Propagation delay 45 6.5 9.0 4.0 10.0 ns
torL CP10Q, Waveform 1 6.0 80 | 105 55 115 ns
tPHL Propagation delay MR to Q, Waveform 2 6.5 85 | 115 6.0 12.5 ns
trzH Output Enable time Waveform 4 35 5.0 8.0 25 8.5 ns
tpzL to High or Low level Waveform 5 5.5 7.0 10.0 45 11.0 ns
tPHz Qutput Disable time Waveform 4 15 35 7.0 1.0 8.0 ns
tpLz to High or Low level Waveform 5 3.0 5.0 8.5 25 9.0 ns
tTey Output Transition Time Waveform 4 40 75 10.04 40 11.04 ns
tTHL 10% to 90%, 90% to 10% Waveform 5 20 5.0 8.04 2.0 8.5¢ ns
AC SETUP REQUIREMENTS

SYMBOL PARAMETER TEST CONDITIONS LIMITS UNIT

Ta = +25°C Ta=+55°C to +125°C

Vee = +5.0V Vee = +5.0V £ 10%

Cy = 50pF, R = 500Q C_ = 50pF, R = 500Q
Min Typ Max Min Max
ts(H) Setup time 25 3.0 ns
ts(L) Dnto CP Waveform 3 25 40 ns
th(H) Hold time 0 2.0 ns
(L) Dy to CP Waveform 3 0 0 ns
ts(H) Setup time 45 5.0 ns
(L) E,toCP Waveform 3 75 85 ns
th(H) Setup time ' 0 0 ns
th(L) E.to CP Waveform 3 0 0 ns
tw(H) CP Pulse width, 3.0 3.0 ns
talL) High or Low Waveform 1 6.0 6.0 ns
tw(H) MR pulse width High Waveform 2 35 35 ns
trec aleqc?: %% time Waveform 2 45 55 . - ns
NOTES:

1. For conditions shown as Min or Max, use the appropriate value specified under recommended operating conditions for the applicable condi-

tions and function table for operating mode.

2. All typical values are at Vg = 5V, Ta = 25°C.

3. Not more than one output should be shorted at a time. For testing lps, the use of high-speed test apparatus and/or sample-and-hold tech-
niques are preferable in order to minimize internal heating and more accurately reflect operational values. Otherwise prolonged shorting of a
High output may raise the chip temperature well above normal and thereby cause invalid readings in other parameter tests. In any sequence
of parameter tests, lpg should be performed last.

4. These parameters are guaranteed, but not tested.
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Flip-Flop

54F173

AC WAVEFORMS

cP

VoH
Cn m vm
VoL

Waveform 1. Propagation Delay, Clock and
Enable Inputs to Outputs, Clock and Enable
Widths and Maximum Clock Frequency

"— w trec

cP '™

PHL
Qn m

Waveform 2. Master Reset Pulse Width, Master Reset to
Output Delay and Master Reset to Clock Recovery Time

O,

_L—- VOH 0.3V
N .,

Waveform 4. 3-State Output Enable Time to High Level
and Output Disable Time from High Level

w vﬁg %

The shaded areas indicate when the input is permitted to
change for predictable output performance.

Waveform 3. Data and Select Setup and Hold Times

VM = 1.5V

L) —

m

/|
_L VoL 0.3V

Waveform 5. 3-State Output Enable Time to Low
Level and Output Disable Time from Low Level
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54F173

TEST CIRCUIT AND WAVEFORM

VIN Vour
PULSE
GENERATOR

Test Circuit for 3-State Outputs and
Open Collector Outputs

SWITCH POSITION
TEST

SWITCH

closed
closed
open

tprz,
tpz
All other

DEFINITIONS:

D
=
nonon o

Load Resistor; see AC Characteristics for value.
Load capacitance includes jig and probe capacitance; see AC Characteristics for value.
Termination resistance should be equal to Zoyr of pulse generators.

Unclocked pins must be held at: <0.8V; 2.7V or open per Function Table.

tw o 3.0v
NEGATIVE
PULSE M
0.3V
ov
tTLH —’I <
TLH tTHL <
e
2.7V 2.7V
POSITIVE
PULSE m vm
0.3V by | KO3V o
VM= 1.5V
Input Pulse Definitions
INPUT PULSE CHARACTERISTICS
Family Rep. Rate |Pulse Width trH trHL
54F 1MHz 500ns <25ns | <25ns
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FEATURES
® Six edge-triggered D-type flip-flops
® Buffered common Clock

54F174
Flip-Flop

Hex D Flip-Flops

Product Specification

The register is fully edge-triggered. The
state of each D input, one set-up time
betfore the Low-to-High clock transition is
transferred to the corresponding flip-flop’s

ORDERING INFORMATION
DESCRIPTION ORDER CODE
Ceramic DIP 54F174/BEA

® Buffered, asynchronous Master Q output. Ceramic Flat Pack 54F174/BFA
Reset All outputs will be forced LOW indepen- | Ceramic LLCC 54F174/B2A
dent of Clock or Data inputs by a Low
DESCRIPTION ] - voltage level on the MR input. The device
The 54F174 has six edge-triggered . ful f licati h
flip-flops with individual D inputs and Q 5 Loy or appiications wiiere true out.
outouts. The ¢ on buffered Clock puts only are required, and the Clock and
puts. ‘Ihe comm ere OCX " Master Reset are common to all storage
(CP) and Master Reset (MR) inputs load
. elements.
and reset (clear) all (flip-flops
simultaneously.
INPUT AND OUTPUT LOADING AND FAN-OUT TABLE
54F (U.L) LOAD VALUE
PINS DESCRIPTION HIGH/LOW HIGH/LOW
Do - Ds Data inputs 1.0/1.0 20yA/0.6mA
CP Clock pulse inputs (active rising edge) 1.0/1.0 20uA/0.6mA
MR Master Reset input (active Low) 1.0/5 20uA/0.6mA
Q- Qs Data outputs 50/33 1.0mA/20mA

NOTE: One (1.0) FAST Unit Load (U.L.) is defined as: 20pA in the High state and 0.6mA in the Low state.

PIN CONFIGURATION LOGIC SYMBOL
R (7] \ 5] vec ' 3 4 6 1 13 u
e = [
D ] D; o] D. D
o E E Dg . c: 1 2 3 4 5

0y (1] 13] Dy

& E 2] o 1 —qMR
o, (5] 1] 0s @ Q G 03 QG 05
o o o LT
GND [ 2] cp 2 s 7 10 12 15

For LLCC Pin Assi see JEDEC dard No. 2 For LLCC Pin Assignments see JEDEC Standard No. 2
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Flip-Flop 54F174
LOGIC DIAGRAM
WR CP Dg Dy Dy Dy - .Ds
a) ) @ (6) (1) (13) 19
|~ D Q l— D a L D Q D ‘— D a b a
—cL cP b cp > cp b cp FCP Fcp
Rp Rp Rp Rp Rp Rp
l@ l® To ) N P )
Vce =Pin 16 Qo Qq Q2 Q3 Q4 Qg
GND « Pin8
GND = Pin Numbers
FUNCTION TABLE
OPERATING MODE INPUTS OUTPUTS
MR cp Dn Qn
Reset (clear) L X X L
Load"1" H ) h H
Load 0" H T | L
H = High voltage level steady state. :
h = High voltage level one setup time prior to the Low-to-High Clock transition.
L = Low voltage level steady state.
| = Low voltage level one setup time prior to the Low-to-High Clock transition.
X = Don'tCare. :
T = Low-to-High Clock transition.

ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device.
Unless otherwise noted these limits are over the operating free-air temperature range.)

SYMBOL PARAMETER RATING UNIT
Vee Supply voltage range -0.5t0 +7.0 \
Vi Input voltage range -0.5t0 +7.0 \

h Input current range -30to +5.0 mA
Vo Voltage applied to output in High output state range -0.510 +Vce \
lo Current applied to output in Low output state 40 mA
Tste Storage temperature range -65 to +150 °C

RECOMMENDED OPERATING CONDITIONS
SYMBOL PARAMETER LIMITS UNIT
Min Nom Max

Vee Supply voltage 45 50 55 \%
Vi High-level input voltage 2.0 Vv
Vi Low-level input voltage +0.8 '
lik Input clamp current -18 mA
loH High-level output current -1.0 mA
loL Low-level output current 20 mA
Ta Operating free-air temperature range -55 +125 °C
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Flip-Flop 54F174

DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.)

SYMBOL PARAMETER TEST CONDITIONS? LIMITS UNIT
Min Typ? Max

VoH High-level output voltage Vce = Min, Vi = Min, loy = Max 25 \
VoL " | Low-level output voltage Vee = Min, VL = Max, lg = Max 0.35 0.50 Vv
Vi . Input clamp voltage Vee =Min, | = Ik -0.73 -1.2 Vv
2 Input current at maximum input voltage Vee = Max, Vi =7.0V 100 RA
I High-level input current Veo = Max, V=27V 1 20 HA
i Low-level input current Vee = Max, V=05V -0.4 -0.6 mA
los Short-circuit output current? Vee = Max -60 -80 -150 mA
lec Supply current (total) Vce = Max, Dp=MR =4.5V,CP =1 35 45 mA

AC ELECTRICAL CHARACTERISTICS (When measured in accordance with the procedures outlined in Signetics LOGIC
App Note 202, “Testing and Specifying FAST Logic.”)

SYMBOL PARAMETER TEST CONDITIONS LIMITS UNIT
Ta = +25°C Ta =-55°C to +125°C
Ve = 5.0V Vee = +5.0V + 10%
Cy = 50pF, R =500Q C, = 50pF, R = 500Q
Min Typ Max Min Max
fmax Maximum Clock frequency Waveform 1 80 100 |- 80 MHz
tLH Propagation delay 35 55 8.0 3.0 9.5 ns
torL TPtoQ, Waveform 1 15 60 10,0 40 15 ns
toHL Pmptzgc";:w" delay Waveform3 50 | 85 | 140 45 155 ns
NOTES:
1. For conditions shown as Min or Max, use the appropriate value specified under recommended operating conditions for the applicable type

and function table operating mode.

2. All typical values are at Veg = 5V, Tp = 25°C.

3. Notmore than one output should be shorted at a time. For testing lgg, the use of high-speed test apparatus and/or sample-and-hold tech-
niques are preferable in order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a
High output may raise the chip temperature well above normal and thereby cause invalid readings in other parameter tests. In any sequence
of parameter tests, log tests should be performed last.

AC SETUP REQUIREMENTS

SYMBOL PARAMETER . TEST CONDITIONS LIMITS UNIT

Ta = +25°C Tp = -55°C to +125°C

Vee = +5.0V Vee = +5.0V +10%

CL = 50pF, RL =500Q CL = SOPF, RL =500Q
Min Typ Max Min Max

to(H) Setup time, High or Low 4.0 ) 4.0 ns
(L) Dy to CP Waveform 2 40 4.0 ns
th(H) Hold time, High or Low 0 0 ns
ta(L) Dy to CP Waveform 2 0 0 ns
tw(H) CP pulse width, 4.0 4.0 ns
tu(l) High or Low Waveform 1 6.0 6.0 ns
tw(L) MR pulse width Low Waveform 3 5.0 5.0 ns
troc Racovery time Waveform 3 5.0 6.0 ns
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Flip-Flop 54F174

AC WAVEFORMS

VoH
Qn A A\
VoL
Waveform 1. Clock to Output Delays, Clock Pulse Width, Waveform 2. Data Setup and Hold Times
and Maximum Clock Frequency
L N 7

Von

VoL

Waveform 3. Master Reset Pulse Width,
Master Reset to Output Delay and Master Reset to Clock Recovery Time

NOTE: For all waveforms Vj = 1.5V
The shaded areas indicate when the input is permitted to change for predi output p

TEST CIRCUIT AND WAVEFORM

3.o0v
X
27V 2.V
A) A/
X cc NEGATIVE

9 PULSE AL VM
0.3V 0.3V ov
VIN

PULSE +] DUt i - |“ THL() ‘TLH(«)—’l l-—

GENERATOR
RT l 1\ s R g tTLH(tr) tTHLH —’| }‘— sov

POSITIVE 2.7v 27V
S|
= = = = = = PULSE \['} A
0.3V | W | 03V __ o
Test Clrcult for Totem-Pole Outputs
V=15V

DEFINITIONS: |
Ry = Load Resistor; see AC Characteristics for value. Input Pulse Definition
C_ = Load capacitance includes jig and probe capacitance; see

AC Characteristics for value. INPUT PULSE CHARACTERISTICS
Rr = Termination resistance should be equal to Zoyt of pulse -

generators. Family Rep. Rate |Pulse Width tren trHL
Vyx = i . .8V, .

X ggr?g:,l:‘e_g gll:s must be held at: <0.8V; >2.7V or open per 54F 1MHz 500ns <25ns | <2.8ns
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FEATURES
® Four edge-triggered D flip-flops

¢ Buffered common Clock

54F175
Flip-Flop

Quad D Flip-Flop
Product Specification

The register is fully edge-triggered. The
state of each D input, one setup time
before the Low-to-High clock transition, is
transferred tothe corresponding flip-flop’s

ORDERING INFORMATION
DESCRIPTION ORDER CODE
Ceramic DIP 54F175/BEA

o Buffered, asynchronous Master Q output. Ceramic Flat Pack 54F175/BFA
Reset AllQoutputs will be forced LOW indepen- | Ceramic LLCC 54F175/B2A
© True and complementary output dently of Clock or Data inputs by a Low
voltage level on the MR input. The device
DESCRIPTION is useful for applications where both.true
The 54F175 is a quad, edge-triggered ang ;:;m%lemint c;ut;l:;nst areRreqL:wed,
D-type flip-flop with individual D inputs 2N¢ the Llock and Master Reset are
and both Q and Q outputs. The common common to all storage elements.
buffered Clock (CP) and Master Reset
(MR) inputs load and reset (clear) all flip-
flops simultaneously.
INPUT AND OUTPUT LOADING AND FAN-OUT TABLE
54F (U.L) LOAD VALUE
PINS DESCRIPTION HIGH/LOW HIGH/LOW
Do-Da Data inputs 1.01.0 20pA/0.6mA
cP Clock pulse input (active rising edge) 1.0/1.0 201A/0.6mA
MR Master Reset input (active Low) 1.0/1.0 20pA/0.6mA
Q-Q3 True outputs 50/33 1.0mA/20mA
Tp-T5 Complementary outputs 50/33 1.0mA/20mA
NOTE: One (1.0) FAST Unit Load (U.L.) is defined as: 20pA in the High state and 0.6mA in the Low state.
PIN CONFIGURATION LOGIC SYMBOL
4 5 12 13
——
w (i 9 vee IR
o [Z] 15] a3 Do Dy D2 D3
% 3] @ T s —fer
Do [4] 13) 0
0, [5] 2] 0, 1 -qMR
T [5] tﬁ]uz Q QG Q3 01 G G2 Q3 Qg
o] g o TITrr T
3 2 6 7 1M 10 14 16
GND [] 9] cpP
For LLCC Pin Assignments see JEDEC Standard No. 2 For LLCC Pin Assi see JEDEC d No. 2
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Flip-Flop 54F175
LOGIC DIAGRAM
MR cP Do Dy Dy D3
(@ @) (6) (12) (13)
L D a L D a L D a D Q
_——CF cp P cp > cp b cp
Q Q Q Q
Rp :>—| Rp j Rp )'l Rp
bl il 1 7
al T @l | ol oo ool | s
T Qo T o T2 Q2 T3 03
For LLCC pin assi see JEDEC dard No. 2.
FUNCTION TABLE
OPERATING MODE INPUTS OUTPUTS
MR cP Dn Q, T
Reset (clear) L X L
Load “1" H T h H L
Load “0" H T | L

High voltage level steady state.

High voltage level one setup time prior to the Low-to-High Clock transition.
Low voltage level steady state.

Low voltage level one setup time prior to the Low-to-High Clock transition.
Don't Care.

Low-to-High Clock transition.

S X—rTx
W

]

ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device.
Unless otherwise noted these limits are over the operating free-air temperature range.)

SYMBOL PARAMETER RATING UNIT
Vee Supply voltage range -0.5t0 +7.0 \"
] Input voltage range -0.5t0 +7.0 '

I Input current range -30to +5.0 mA
Vo Voltage applied to outputin High output state range : -0.5to +Vc \
lo Current applied to output in Low output state 40 mA
Ts16 Storage temperature range -65 to +150 °C

RECOMMENDED OPERATING CONDITIONS

SYMBOL PARAMETER LIMITS UNIT
Min Nom Max

Vee Supply voltage 45 5.0 5.5 \'
Vi High-level input voltage 2.0 v
Vie Low-level input voltage 0.8 \
Iik Input clamp current -18 mA
lon High-level output current -1 mA
loL Low-level output current 20 mA
Ta Operating free-air temperature range -55 +125 °C
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Flip-Flop 54F175

DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.)

SYMBOL PARAMETER TEST CONDITIONS 4 LIMITS UNIT
Min Typ? Max

Vo High-level output voltage Vee = Min, Vi = Max, loy = Max, Vi = Min 25 \
VoL Low-level output voltage Vee = Min, V) = Max, lop = Max, Vi = Min 0.35 0.50 \
Vik Input clamp voltage Vee = Min, [ =Tk -0.73 -1.2 v
lH1 High-level input current Ve =Max, V=27V 1 20 HA
I Low-level input current Vee = Max, Vy= 0.5V -0.4 -0.6 mA
los Short-circuit output current3 Vee = Max -60 ) -150 mA
loc Supply current (total) Ve = Max, D, =MR 24.0V,CP =T 25 34 mA

AC ELECTRICAL CHARACTERISTICS (When measured in accordance with the procedures outlined in Signetics LOGIC
App Note 202, “Testing and Specifying FAST Logic.”)

SYMBOL PARAMETER TEST CONDITIONS LIMITS UNIT
Tp = +25°C Ta =+-55°Cto +125°C
Vee = +5.0V Vee = +5.0V £ 10%
Cy = 50pF, R =500Q C_ = 50pF, R = 500Q
Min Typ Max Min Max
fiax Maximum Clock frequency Waveform 1 100 140 805 MHz
toLy Propagation delay 4.0 5.0 6.5 3.5 8.5 ns
torL CPtoQyorQ, Waveform 1 40 65 85 40 105 ns
Propagation delay
¢ 4. 9.0 1.5 4.5 15
PHL MRt Q, Waveform 3 5 1 ns
Propagation delay
X . .0 4. 10
oLy MR1G, Waveform 3 40 | 65 | 8 0 ns
NOTES:
1. For conditions shown as Min or Max, use the appropriate value specified under recommended operating conditions for the applicable type

and function table operating mode.

2. Afl typical values are at Vg = 5V, Ta = 25°C.

3. Not more than one output should be shorted at a time. For testing los, the use of high-speed test apparatus and/or sample-and-hold tech-
niques are preferable in order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a
High output may raise the chip temperature well above normal and thereby cause invalid readings in other parameter tests. In any sequence
of parameter tests, log tests should be performed last.

4. When testing devices to the functional table specified refer to the “Recommended Operating Conditions Section” of Application Note 202,
“Testing and Specifying FAST Logic”.

5. These parameters are guaranteed, but not tested.
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Flip-Flop - 54F175

AC SETUP REQUIREMENTS

SYMBOL PARAMETER TEST CONDITIONS LIMITS UNIT

Ta = +25°C T = -55°C to +125°C

Vee = +5.0V Vee = +5.0V + 10%

Cp = 50pF, R =500Q C = 50pF, R, =500Q
Min Typ Max Min Max
ts(H) Setup time, High or Low 3.0 3.0 ns
L) D, to CP Waveform 2 30 30 ns
th(H) Hold time, High or Low 1.0 1.0 ns
talL) D, to CP Waveform 2 10 10 ns
tw(H) CP pulse width, 4.0 4.0 ns
tulL) High or Low Waveform 1 5.0 5.0 ns
tw(l) MR pulse width Low Waveform 3 5.0 5.0 ns
tec a%oa;/%rg time Waveform 3 50" 5.0 ns
AC WAVEFORMS
MMax

Waveform 1. Clock to Output Delays Waveform 2. Data Setup and Hold Times
and Clock Pulse Width
L \ VM VM
= twil)
Yrec
cP VM
<~ tpHL
- VoH
Qn vu VM
VoL
== tpLl
VoH
Gn . ™
VoL

Waveform 3. Master Reset to Output Delay,
Master Reset Pulse Width, and Master Reset Recovery Time

NOTE: For all waveforms V) = 1.5V
The shaded areas indicate when the input is permitted to change for predictable output performance.
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Flip-Flop 54F175

TEST CIRCUIT AND WAVEFORM

| )
3.0v
2.7V w 2.7V

VXV
X Yce NEGATIVE

? PULSE VM ™
0.3V 0av
v v
N out |'— THL) TLH() —'I I'-

D.U.T.
|"— tTLH(t) ATHL(t) —'l il
3.0v
2V

Rt CLe R
2.7V
POSITIVE

PULSE
GENERATOR

= = = = = = PULSE Vu M
0.3V l w | 03V __ oy
Test Circuit for Totem-Pole Outputs
Vp=15V

DEFINITIONS: .
Ry = Load Resistor; see AC Characteristics for value. Input Pulse Definition
CL = Load capacitance includes jig and probe capacitance; see

AC Characteristics for value. INPUT PULSE CHARACTERISTICS
Rr = Termination resistance should be equal to Zgyt of pulse _ N

generators. Family Rep. Rate |Pulse Width e trHL
Vx = gsslco"%l;e?ag;gs must be held at: <0.8V; >2.7V or open per 54F 1MHz 500ms <25ns | <2.6ns
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54F181

Arithmetic Logic Unit

4-Bit Arithmetic Logic Unit

M“ltary Logic products Product Speciflcatian
FEATURES DESCRIPTION ORDERING INFORMATION
« Provides 16 arithmetic operations: The 54F181 s a 4-bit high-speed parallel DESCRIPTION ORDER CODE
ADD, SUBTRACT, COMPARE, ArithmeticLogic Unit(ALU). Controlled by - - :
DOUBLE, plus 12 other arithmetic the four Function Select inputs (So - Sa) | 24-Fin Ceramic DIP 54F181/BLA
. . (300mil)
operations and the Mode Control input (M), it can per- - .
« Provides all 16 logic operations of form_allthe16 possnb!e Iogicoperathnsor ?;68::i§eramlc DIP‘ 54F181/BJA
two varlables: Exclusive-OR, Com- 16 different arithmetic operations on ac-
pare, AND, NAND, NOR, OR, plus 10 tive High or aclive Low operands. The | 24-Pin Ceramic FlatPack | 54F181/BSA
other logic operations Function Table lists these operations. 24-Pin Coramic LLCG 54F181/B3A
» Full lookahead carry for high-speed
arithmetic operation on long words
* 40% faster than 545181 with only
30% 545181 power consumption
INPUT AND OUTPUT LOADING AND FAN-OUT TABLE
54F(U.L.) LOAD VALUE
PINS DESCRIETION HIGH/LOW HIGH/LOW
M Mode control input 1.0/1.0 20uA/0.6mA
Ro-R3,B0-B3 Operand Inputs 1.0/1.0 20pA/0.6mA
So-S3 Function select inputs 1.011.0 20pAJ/0.6mA
Cn Carry input 1.0/1.0 20pA/0.6mA
Chas Carry output 50/33 1.0mA/20mA
A=8B Compare output *OC/33 *OC/20mA
Fo-Fs3 Outputs 50/33 1.0mA/20mA
G Carry generate output 50/33 1.0mA/20m/A
P Carry propagate output 50/33 1.0mA/20mA

NOTE: One (1.0) FAST Unit Load (U.L.) is defined as: 20pA in the High state and 0.6mA in the Low state.

*OC =Open collector

PIN CONFIGURATION LOGIC SYMBOL
Active High Operands Active Low Operands

B [] gh Op P
% [2]
s [3] 2 1 2322 2120 1918 21 2322 2120 1318
s2 [4] I I ALy L)L
sy [5] _J ~ApBg A1By A2B2 A3B3 AgBo A1By A2B2 A3Bg

7 Cn Ched p—16 7 —] Cp Chnsda b—16
%E 8 — M A=B |—14 8 — M A=B |—1a
cn [7] 6 —| So G|l—17 6 — S G b—17
M 5 —1 51 Pl—15 5 —| S P b—1s

E 4 —1 S2 4 —1 S2

Fo [3] 3 SSFp F  Fp  F3 3 SSF F_ Fp F3
F @ T 1 1 r 17 1 7
P [0] 9 10 n 13 9 10 " 1

GND [12]

For LLCC Pin Assi

For LLCC Pin Assignments, see JEDEC Standard No. 2
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Arithmetic Logic Unit

54F181

When the Mode Controlinput (M) is High, alfin-
ternal carries are inhibited and the device per-
forms logic operations on the individual bits as
listed. When the Mode Control inputis Low, the
carries are enabled and the device performs
arithmetic operations on the two 4-bit words.
The device incorporates full internal carry look-
ahead and provides for either ripple carry be-
tween devices using the C,, , 4 output, or for
carry lookahead between packages using the
signals P (Carry Propagate) and G (Carry Gen-
erate). P and G are not affected by carry in.
When speed requirements are not stringent, it
can be used in a simple ripple carry mode by
connectingthe Carry output(Cp, 4) signal to the
Carry input (Cy,) of the next unit. For high-speed

operation the device is used in conjunction with
the 54F 182 carry lookahead circuit. One carry
lookahead package is required for each group
of four 54F181 devices. Carry lookahead can
be provided at various levels and offers
high-speed capability overextremely long word
lengths.

The A = B output from the device goes High
when all four F outputs are High and can be
used to indicate logic equivalence over 4 bits
when the unitis in the subtractmode. The A=B
outputis open collector and can be wired - AND
with other A = B outputs to give acomparison for
more than 4 bits. The A = B signal can also be
used with the C,, , 4 signal to indicate A > B and
A<B.

MODE SELECT — FUNCTION TABLE

The Function Table lists the arithmetic opera-
tions that are performed without a carry in. An
incoming carry adds a one to each operation.
Thus, select code LHHL generates A minus B
minus 1 (2s complement notation) without a
carry in and generates A minus B when a carry
is applied. Because subtraction is actually per-
formed by complementary addition (1s comple-
ment),a carry outmeans borrow; thus, acarryis
generated when there is no underflow and no
carry is generated when there is underflow.

Asindicated, this device can be used with either
active Low inputs producing active Low outputs
or with active High inputs producing active High
outputs. For either case the table lists the oper-
ations that are performed to the operands la-
beled inside the logic symbol.

MODE SELECT INPUTS ACTIVE HIGH INPUTS & OUTPUTS
. Logic Arithmetic **

S S S So (M=H) (M=L)(Cn=H)
L L L L A A
L L L H A+B A+B
L L H L AB A+B
L L H H Logical 0 minus 1
L H L L AB A plus AB
L H L H B (A + B) plus AB
L H H L A®B A minus B minus 1
L H H H AB AB minus 1
H L L L A+B A plus AB
H L L H RSB Aplus B
H L H L B (A + B) plus AB
H L H H AB AB minus 1
H H L L Logical 1 A plus A*
H H L H A+B (A +B)plus A
H H H L A+B (A +B)plus A
H H H H A A minus 1

Low voltage level
High voltage level

fT
Won
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Arithmetic Logic Unit

MODE SELECT — FUNCTION TABLE

MODE SELECT INPUTS

ACTIVE LOW INPUTS & OUTPUTS

Logic Arithmetic **
Sa S St So (M=H) (M=L)(Cp=H)
L L L L A A minus 1
L L L H AB AB minus 1
L L H L A+B AB minus 1
L L H H Logical 1 minus 1
L H L L A+B Aplus (A +B)
L H L H B AB plus (A + B)
L H H L ASB A minus B minus 1
L H H H A+B A+B
H L L L AB _ Aplus (A +B)
H L L H A®B Aplus B
H L H L B AB plus (A + B)
H L H H A+B A+B
H H L L Logical 0 A plus A*
H H L H AB ABplus A
H H H L AB AB plus A
H H H H A A

T

Low voltage level
High voltage level

Each bit is shifted to the next more significant position.

Arithmetic operations expressed in 2s complement notation.
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Arithmetic Logic Unit 54F181
LOGIC DIAGRAM

Ch M % By % B % B, X3 By

| ® @ () (23) 22 (21) (20) | (19) (18)

jinin
@ i i

LIC .
28 @

Y

| (9) (10) (14) (1) (13) (15) (16) an
Fo Fy A=B F2 F3 P Cn+a G
Vee = Pin24
GND = Pin12
{ ) = Pinnumbers
Pin14is O.C. For LLCC pin assignments, see JEDEC Standard No. 2
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SUM MODE TEST TABLE | FUNCTION INPUTS: S;=S3=4.5V,S;=S;=M=0V

SYMBOL INPUT UNDER TEST OTHER INPUT, SAME BIT OTHER DATA INPUTS OUTPUT UNDER TEST
Apply 4.5V Apply GND Apply 4.5V Apply GND

tpLH Remaining

terL A B None Xand B Cn F

tpLH Remaining

toHL B A Nane AandB Cn Fi

oLy Remaining

tPHL Ay By Nane None AandB, C, P

teLH ) Remaining

tor B, A None None AandB, C, P

oL Remaining Remaining

tor A None By R Cy G

teLH Remaining Remaining A,

tont B, None Ay B C G

tpLH Remaining Remaining

torL ).¥ None B, B A Cy Cnasa

tpLH B None = Remaining Remaining c

teHL 1 1 B . Cn n+4

toun Al Al AnyF

terL Cp None None x B or Cnaa

SUM MODE TEST TABLE Il FUNCTION INPUTS:S1=S,=45V,5=S3=M=0V

SYMBOL INPUT UNDER TEST OTHER INPUT, SAME BIT OTHER DATA INPUTS OUTPUT UNDER TEST
Apply 4.5V Apply GND Apply 4.5V Apply GND

tPLH Remaining Remaining

thr .9 None B, by E C, F1

tpLH B x None Remaining Remaining E

teuL 1 ! A . Ch 1

toy Remaining

tPHL A None B, None AandB, C, P

teLH Remaining

tor B, A None None AandB, G, P

tpLH Remaining

e A B, None None RandB, C, G

tPLH Remaining

tor B None A None RandB, C, G

tpLH ) Remaining Remaining’ B

oL A None By B, C» A=B

teLn Remaining Remaining

tpuL B| K1 None Y ] Cn A=B

teLH Remaining

terL A B, - None None KandB, G, Cnasa

tpLH Remaining

o By None A None Rand By, C, Cnea

teLH All AnyF

toriL Cn None None KandB None orCu.a
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176



Signetics Military Logic Products

Product Specification

Arithmetic Logic Unit

54F181

SUM MODE TEST TABLE lll
SYMBOL INPUT OTHER INPUT, SAME BIT OTHER DATA INPUTS OUTPUT FUNCTION INPUTS
UNDER TEST Apply 4.5V Apply GND Apply 4.5V Apply GND | UNDER TEST
toLH Remaining S1=8,=M=45V
tpHL A B None None AandB, C, Fi Sp=S3=0V
tLH Remaining Sy1=8,=M=45V
ot By A None None AandB, G, Fy So=Sy=0V

ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. Unless

otherwise noted these limits are over the operating free-air temperature range.)

SYMBOL PARAMETER RATING UNIT
Vee Supply voltage range -0.5t0 +7.0 Vv
Vi Input voltage range -0.5t0 +7.0 \

l) Input current range -30to +5 mA
Vo Voltage applied to output in High output state range -0.5to +Vce \
lo Current applied to output in Low output state 40 mA
Tsta Storage temperature range -65 to +150 °C

RECOMMENDED OPERATING CONDITIONS
SYMBOL PARAMETER LIMITS UNIT
Min Nom Max

Vee Supply voltage 4.50 5.0 5.50 \
Vi High-level input voltage 2.0 \
7 Low-level input voltage 0.8 )
Ik Input clamp current -18 mA
Vou High-level output current A=8B 45 \
lon High-level output current Any output except A = B -1 mA
loL Low-level output current 20 mA
Ta Operating free-air temperature range -55 +125 °C
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DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.)

SYMBOL PARAMETER TEST CONDITIONS? LIMITS UNIT
Min Typ? Max
v High-level Any output Ve = iﬁin, V| = Max, 25 v
OH output voltage exceptA =B Vin = Min, loy = Max :

Vou Low-level output voltage \(Icﬁ - m:: l\clalt z :AA:: 0.35 0.50 v

Vik Input clamp voltage Vee = Min, | = Ik -0.73 -1.2 v
(I Input current at maximum input voltage Vee = Max, V)= 7.0V 100 pA
12 High-level input current Vee = Max, V= 2.7V 1 20 HA
Mode input -0.6 mA
% Low-level intput current Ve = Max, Aor Binputs -1.8 mA
V=05V Sinputs -2.4 mA
Carry input -3.0 mA

High-level Vee = Max, Vi = Min,

loy output current A =B only VL= Max, Voy =4.5V 250 pA

los e cutoutout | Ay output Voo = Max 60 | 80 | 150 | mA
So-Sg: M=I0-I32_4.0V.
lec Supply current? (total) lock Ve = Max | Bp-B;=C,=GND 43 65 mA
| So-S3=M=>4.0V
loc Bo-Bo=Co = Ay - Ry =GND 43 85 mA
NOTES:

1. For conditions shown as Min or Max, use the appropriate value specified under recommended operating conditions for the applicable type
and function table operating mode.

2. Alltypical values are Vcg = 5V, Ta = 25°C.

3. Not more than one output should be shorted at a time. For testing los, the use of high-speed test apparatus and/or sample-and-hold tech-
niques are preferable in order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a
High output may raise the chip temperature well above normal and thereby cause invalid readings in other parameter tests. In any sequence

of parameter tests, Igg tests should be performed last.

4. Measure Igc with all outputs open.
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AC ELECTRICAL CHARACTERISTICS (When measured in accordance with the procedures outlined in Signetics LOGIC App Note
202, "Testing and Specifying FAST Logic.”)

SYMBOL PARAMETER TEST CONDITIONS LIMITS UNIT

Ta = +25°C Ta=-5510 +125°C

Wave- . Vee = +5.0V Vee = +5.0V + 10%

Mode | Table form Conditions C, = 50pF, cch =50pF, )

R, = 500Q R = 500Q
Min Typ Max Min Max
teLH Propagation delay Sum | 2 M=oV 30 6.4 85 3.0 120 ns
torL CatoCn,a Diff Il 30 | 61 | 80 30 1.5 ns
tpry Propagation delay Sum I 1 M=8,=5,=0V, | 5.0 100 | 130 5.0 18.0 ns
tpHL R,orB,toCp,ya Sp=S3=4.5V 5.0 9.4 12.0 5.0 17.0 ns
toLH Propagation delay Diff I 4 M=S8;=83=0V, | 50 10.8 | 14.0 5.0 19.5 ns
oL, AnorBptoCr, 4 Sy =S,=4.5V 5.0 10.0 | 130 5.0 18.0 ns
trLH Propagation delay Diff {] > M=oV 3.0 6.7 85 3.0 12.0 ns
terL ChtoFp Sum 1 = 30 | 65 | 85 3.0 12.0 ns
teLH Propagation delay M=8;=S,=0V,{ 30 57 75 3.0 10.5 ns
ot A,orB,to G Sum | | 2 So=Ss-45V | 30 | 58 | 75 30 105 ns
tpLH Propagation delay Diff f 3 M=Sp=S; =0V, 3.0 6.5 85 3.0 12.0 ns
tpHL A,orB 10 G S1=S,=45V 3.0 7.3 9.5 3.0 135 ns
teLn Prop gauon delay Sum | 2 M=8;{=S,=0V, 3.0 5.0 7.0 3.0 10.0 ns
[ Anor Sp =83 =4.5V 30 5.5 7.5 3.0 10.5 ns
tpLH Propagation delay Diff I 3 M=Sp=S3=0V, | 4.0 5.8 7.5 3.0 10.5 ns
tpnL A, orB,to S, =S,=45V 40 6.5 8.5 3.0 12.0 ns
teLH Propagation delay M=S,=8,=0V, 30 7.0 9.0 3.0 125 ns
tont AoBOF Sum || 2 So=S;=45V | 30 | 7.2 | 100 | 30 130 ns
tpLH Propagation delay Diff I 3 M=Sp=S83=0V 3.0 8.2 11.0 3.0 14.0 ns
tonL AorBitoF S1=8,=45V 3.0 8.0 11.0 3.0 14.0 ns
toLy Propagation delay Sum 12 4.0 8.0 10.5 3.0 15.0 ns
torL A.orBitoF, . 40 | 78 | 100 3.0 14.0 ns
toin Propagation delay Diff 12 4.5 9.4 120 3.0 17.0 ns
tpHL A orBytoF, ' 45 9.4 12.0 3.0 17.0 ns
tpLH Propagation delay . 4.0 6.0 9.0 3.0 125 ns
tore A or B, toF; Logic | I 3 M-d45v 40 | 60 | 100 | 30 135 ns
tpLH Propagation delay Diff i 3 M=Sp=S3=0V | 11.0 185 | 27.0 10.0 32.0 ns
tpHL A,orBytoA=B S;=S,=4.5V 7.0 98 | 125 6.0 18.0 ns
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AC WAVEFORMS
Zn Bn . . An BniCn M Vm
PHL tpLH tPHL PLH Von
VoH
M A FiiG, P, FaiC, M VM
FrCnss VoL i F Pnitneg VoL

Waveform 1. Propagation Delay for Operands to Carry
Output and Outputs

Ris Bn

B; By

FiFnGP

Waveform 3. Propagation Delay for Operands to Carry
Generate and Propagate Outputs, Operandsto A= B
Output, and Outputs

NOTE: For all waveforms, Vg = 1.5V

Waveform 2. Propagation Delays for Carry input to Carry
Output, Carry Input to Outputs, and Operands to Carry
Generate Operands to Carry Generate and
Carry Propagate Outputs

Bn

Bn

VoH
Cnis
voL

Waveform 4. Propagation Delays for Operands
to Carry Output
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TEST CIRCUITS AND WAVEFORM

Vx Vee 7.0V
T, RL
ViN Vout
PULSE D.UT.
GENERATOR

Vx Vee
o
T_ |
ViN Vout
PULSE D.U.T.
GENERATOR

Test Circuit for Totem Pole Outputs

DEFINITIONS:

[@fns]
~
[ T}

Load Resistor; see AC Characteristics for value. .
Load capacitance includes jig and probe capacitance; see AC Characteristics for value.
Termination resistance should be equal to Zoyr of pulse generators.

Unclocked pins must be held at: <0.8V; >2.7V or open per Function Table.

NEGATIVE
PULSE

POSITIVE
PULSE

|
t 3.0v
27v w 27V
\['] \']
. 0.3
0.3V v ov
> I‘— THL) 'TLH(u)—’l I'—
™ l"‘ TLH(t) ATHL(t) _’l il
3.0V
2v 2.7V
("] M
03V W | KO3V __ oy
VM= 1.5V

Input Pulse Definitions

INPUT PULSE CHARACTERISTICS

Family

Rep. Rate |Pulse Width trLn tyHL

54F

1MHz 500ns <2.5ns <2.5ns

February 19, 1988

181



Signetics
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54F190, 54F191

Counters

54F190 Asynchronous Presettable BCD/Decade Up/Down Counter
54F191 Asynchronous Presettable 4-Bit Binary Up/Down Counter

Product Specitication

FEATURES contains four master/slave flip-flops with  ORDERING INFORMATION
« Synchronous, reversible counting inter:jal gating:1 and steenn? Iogic to DESCRIPTION ORDER CODE
provide asynchronous preset and syn-
¢ s_cbﬁlg;; c:rde_—sia::ljgo chronous count-up and count-down oper- | Geramic DIP gii}g%ggﬁ
: v ation. The 54F191 is similar, but is a 4-bit
. 2:;'::'}:]:3"0“ parallel load binary counter. Ceramic Flat Pack gj;}g%ggﬁ
Asynchronous parallel load capability per- SaF190/B2A
* Count enable control for mits the counter to be preset to any de- | Ceramic LLCC 54F191/B2A
synchronous expansion sired number. Information present on the
« Single up/down control input paralle! Data inputs (Dg - Dy) is loaded into
the counter and appears on the outputs
DESCRIPTION when the Parallel Load (PL) input is Low.
The 54F190 is an asynchronous presetta- ~Asindicated inthe Mode Select Table, this
ble up/down BCD decade counter, It Operationoverrides the counting function.
INPUT AND OUTPUT LOADING AND FAN-OUT TABLE
54F(U.L.) LOAD VALUE
PINS DESCRIPTION HIGH/LOW HIGH/LOW
CE Count enable input (active low) 1.0/3.0 20pA/1.8mA
cp Clock pulse input (active rising edge) 1.0/1.0 20pA/0.6mA
Do-Dsa Parallel data inputs 1.01.0 20pA/0.6mA
PC Asynchronous parallel load input (active low) 1.0/1.0 20pA/0.6mA
U0 Up/down count control input 1.0/1.0 20pA/0.6mA
Qp-Qa Flip-flop outputs 50/33 1.0mA/20mA
RC Ripple clock output (active low) 50/33 1.0mA/20mA
TC Terminal count output (active high) 50/33 1.0mA/20mA

NOTE: One (1.0) FAST Unit Load (U.L.) is defined as: 20pA in the High state and 0.6mA in the Low state.

PIN CONFIGURATION LOGIC SYMBOL
54F190 54F190
[ /"]
D E 78] vee 1 15 1 10 9
= = LT
PL Do Dy D D3
3 14| CP
@ E :] 5 —{UD RC |— 13
TE {4 13| AT
- E 3 4 —d CE
D |5 2| TC
(5] 2] 14 —]cP TC |— 12
0, [¢] 1] T Q O 0 03
0 o o2 Fr
GND [8 aps 3 2 & 7
For LLCC Pin Assignments see JEDEC Standard No. 2 Feor LLCC Pin Assignments see JEDEC Standard No. 2
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PIN CONFIGURATION

LOGIC SYMBOL

54F191 54F191
N\
o: [ l@ Vee n o151 10 9
o o LT
pc Do Dy D D3
3 4] cp
% 5] o) s —Jup RC 13
CE |4 13] AT
E 3 4 —qTE
uo 5 Tc
E E 14 —] CP TC p— 12
0 [8] [11] 7L Q@ @ 0 O
-z @ T T 1
Gnp [8] 9{ D3 3 2 6 7
For LLCC Pin A see JEDEC Standard No. 2 For LLCC Pin Assignments see JEDEC Standard No. 2

Counting is inhibited by a High level on the
Count Enable (CE) input. When TE is Low, in-
ternal state changes are initiated.

Overflow/underflow indications are provided by
two types of outputs, the Terminal Count (TC)
and Ripple Clock (RC). The TC output is nor-
mally Lowandgoes Highwhenacircuitreaches
zero in the count-down mode or reaches “9"in
the count-up mode for 54F190 and reaches
“15"in the count-up mode for 54F191. The TC
outputwill remain High until a state change oc-
curs, either by counting or presetting, or until
U/D is changed. Do not use the TC output as a
clock signal because it is subject to decoding
spikes.

The TC signal is used internally to enable the
RCoutput. When TC is High and TE is Low, the
RCfollows the Clock Pulse (CP) delayed by two
gate delays. The RC output essentially dupli-
cates the Low clock pulse width, although

February 19, 1988

delayedin time by two gate delays. This feature
simplifies the design of multi-stage counters, as
indicated in Figures 1a and 1b. In Figure 1a,
each RC output is used as the Clock input for
the next higher stage. When the clock source
has a limited drive capability this configuration
is particularly advantageous, since the clock
source drives only the first stage. Itis only nec-
essary to inhibit the first stage to prevent count-
inginall stages, since aHigh signal on CEinhib-
its the RC output pulse as indicated in the Mode
Select Table. The timing skew between state
changes in the first and last stages is repre-
sented by the cumulative delay of the clock as it
ripples through the preceding stages. Thisis a
disadvantage of the configuration in some
applications.

Figure 1b shows a method of causing state
changes to occur simultaneously in all stages.

183

The RC outputs propagate the carry/borrow
signals in ripple fashion and all Clock inputs are
drivenin parallel. The Low state duration of the
clockiin this configuration must be long enough
to allow the negative-going edge of the carry/
borrow signal to ripple through to the last stage
before the clock goes High. Since the RT output
of any package goes High shortly afterits CPin-
putgoes High, thereis no suchrestrictionon the
High state duration of the clock.

In Figure 1c, the configuration shown avoids
ripple delays and their associated restrictions.
Combining the TC signals from all the preced-
ing stages forms the CE input signal for a given
stage. An enable signal must be included in
each carry gate in order to inhibit counting. The
TC output of a given stage is not affected by its
own CE, therefore, the simple inhibit scheme of
Figure ta and 1b does not apply.
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Counters 54F190, 54F191
DIRECTION . . .-
CONTROL L L
uD WC uD o L] RC p— - -
ENABLE ————(] TE TE —d TE
CLOCK ~—————] CP cp cp
a. N-Stage Counter Using Ripple Clock
DIRECTION o . . - -
CONTROL L L L
uD " 3—| oD o—l uo RC p— - -
' ENABLE —q TE TE TE
cp cp cp
cLocK - -
b. Synchronous N-Stage Counter Using Ripple Carry Borrow
DIRECTION _
CONTROL -
ENABLE .-
L up L-- uD L—] uD
cz D= (=
—{ cp Tc —1 cP Tc —] cp € p— - -
CLOCK --
c. Synchronous N-Stage Counter with Parallel Gated Carry Borrow
Figure 1
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LOGIC DIAGRAM

Do Dy D2 D3

" (15) m (10) (9)
P'I:(

D QDO

5

SUBIR N
cp “_Dc"’

118

o 4

'
3
o
3 <p
o X1
S
&
&
2 <p-1
x X[
S
&
g
24
n X[
o
34
x

o
[~}
=]
o
o
[=]
o
[

I I | I— | I
(12) 13) 3 (2) (6) U}
AT G o a a3
Vec =Pinis
GND = Pin8
() = Pin numbers 54F190
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LOGIC DIAGRAM
Do Dy b2 D3
P4y (15) (O} (10) (9)
up &
@
MDC | | ] Q 1 Q —
i I \J} ! \L/ | {I/ | {l}
Joep K Yoer K Joep X e X
Ld sp Rp “q sp Rp Lq sp Rp L—d s, Rp
[} Q a Q a [ Q
L I L | L |
3) 12 3) ) (6) (7}
WC 1C Qo Qq ") Q3

Vee = Pin16

GND = Pin8

() = Pinnumbers 54F191
MODE SELECT — FUNCTION TABLE, 54F190, 54F191

OPERATING MODE INPUTS OUTPUTS
: PL up CE cpP Dn Q,

" L X X X L L
Parallel load L X X X H H
Countup H L | T X count up
Count down H H 1 ) X count down
Hold “do nothing” H X H X X no change
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TC AND RC FUNCTION TABLE, 54F190

INPUTS TERMINAL COUNT STATE OUTPUTS
D TE cpP Q, Q, Q, Q, TC RC
H H X H X X H L H
L H X H X X H H H
L L iy H X X H 4 u
L H X L L L L L H
H H X L L L L H H
H L r L L L L { v

TC AND RC FUNCTION TABLE, 54F191

INPUTS TERMINAL COUNT STATE OUTPUTS
U/D CTE cP Qo Q, Q, Q3 TC RC

H H X H H H H L H
L H X H H H H H H
L L u H H H H { 1
L H X L L L L L H
H H X L L L L H H
H L 193 L L L L 4 r

H = High voltage level steady state

L = Low voltage level steady state

| = Low voltage level one set-up time prior to Low-to-High clock transition

X = Don'tcare

T = Low-to-High clock transition

U = Low pulse

!

= High-to-Low clock transition

ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device.
Unless otherwise noted these limits are over the operating free-air temperature range.)

SYMBOL PARAMETER RATING UNIT
Vee Supply voltage range -051t0 +7.0 \
" Input voltage range -0.5t0 +7.0 Vv

[ Input current range -30to +5.0 mA
Vo Voltage applied to output in High output state range -0.5t0 +5.5 \
lo Current applied to output in Low output state 40 mA
Tsta Storage temperature range -6510 +150 °C

RECOMMENDED OPERATING CONDITIONS

SYMBOL PARAMETER LIMITS UNIT
Min Nom Max

Vee Supply voltage 45 5.0 55 v
Vi Righ-level input voltage 2.0 \%
Vi Low-level input voltage 0.8 \
Ik Input clamp current -18 mA
loH High-level output current -1 mA
loL Low-level output current 20 mA
TaA Operating free-air temperature range -565 +125 °C
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DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.)

SYMBOL PARAMETER TEST CONDITIONS? LIMITS UNIT
) Min Typ?2 | Max
. Vee = Min, V) = Max,
Vou High-level output voltage I(‘;s: Max, VIL ~ Min 25 Y
Vcc = Min, V||_ = Max,
VoL Low-level output voltage oL = Max, Vi = Min 0.35 0.50 \
Vik Input clamp voltage Voo = Min, I = I -0.73 -1.2 \
L2 Input current at maxi- | CE input Ve = Max, V= 7.0V 0.3 mA
mum input voltage Other inputs 0.1 mA
'] High-level input current | TE input Vee = Max, V=27V 60 HA
Other inputs ‘ 20 RA
I Low-level input current | CE input Ve = Max, V= 0.5V -1.8 mA
Other inputs -0.6 mA
los Short-circuit output current® Vee = Max -60 -150 mA
lcc Supply current? (total) Veg = Max 38 55 mA
AC ELECTRICAL CHARACTERISTICS (When measured in accordance with the procedures outlined in Signetics LOGIC App Note
202 “Testing and Specifying FAST Logic.”)
SYMBOL PARAMETER TEST CONDITIONS LIMITS UNIT
Ta =+25°C T = -55°C to +125°C
Vce = +5.0V Ve = +5.0V 1 10%
Cy = 50pF, R, = 500Q Cy = 50pF, R = 500Q
Min Typ Max Min Max
fuax Maximum clock frequency (Qy) Waveform 1 100 125 805 MHz
fuax Maximum clock frequency (RC) Waveform 2 85 95 758 MHz
tor Propagation delay ’ 2.5 45 8.0 2.0 85 ns
top CP1oQ, Waveform 1 50 | 75 | 115 50 125 ns
toLH Propagation delay 6.5 9.0 125 6.0 13.0 ns
toHL CPI0TC Waveform 1 6.0 80 | 110 6.0 12,0 ns
tory: Propagation delay 25 4.5 75 2.0 8.0 ns
torL CPto RT Waveform 2 3.0 50 75 25 8.0 ns
tPLH Propagation delay 2.0 4.0 7.0 2.0 7.5 ns
o to RC Waveform 2 30-| 50 | 75 30 8.0 ns -
' toLH Propagation delay 8.0 1.0 . 16.0 8.0 17.0 ns
torL UD to KT Waveferm 2 45 75 105 40 1o | ns
teLH Propagation delay 4.0 6.5 9.5 3.0 10.5 ns
oL UDto 7C Waveform 4 30 6.0 95 30 100 ns
toLy Propagation delay 2.0 4.0 7.0 15 75 . ns
torL Dato Qp - Waveform 3 65 90 12.0 65 135 ns
tpLH Propagation delay . 4.5 65 9.5 4.0 11.0 ns
1PHL PLtoQ, Waveform 5 55 80 | 115 50 125 ns
toH Propagation delay Waveform 3 6.0 14.0 18.0 6.0 21.0 ns
toHL Dnto Waveform 4 6.0 11.0 13.5 6.0 15.0 ns
teLH Propagation delay Waveform 3 55 9.5 13.0 5.0 14.0 ns
tPHL Dpto TC Waveform 4 6.5 95 13.0 6.0 14.0 ns
tpLH Propagation delay : 5.5 85 12.0 55 14.5 ns
oL PLto TC Waveform 5 80 | 105 | 1835.| 60 15.0 ns
trLH Propagation delay - 8.5 16.0 18.5 85 22.0 ns
oL to RC Waveform 5 75 | 100 | 130 7.0 14.5 ns
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AC SETUP REQUIREMENTS

SYMBOL PARAMETER TEST CONDITIONS LIMITS UNIT
Ta = +25°C Ta = -55°C to +125°C
Vee = +5.0V Vee = +5.0V £ 10%
Cy = 50pF, R, = 500Q C_ = 50pF, R = 500Q
Min Typ Max Min Max
ts(H) Setup time, High or Low 45 5.0 ns
to(L) Dy to PC Waveform 6 45 6.0 ns
th(H) Hold time, High or Low 2.0 20 ns
(L) Dy 1o PT Waveform 6 20 | , 30 ns
ts(L) Setup time, High or Low CE to CP - Waveform 6 10.0 . 10.0 ns
th(L) Hold time, High or Low CE to CP Waveform 6 0 0.5 ns
ts(H) Setup time, High or Low 12.0 12.0 ns
to(L) U/D to CP Waveform 6 12,0 _ 12,0 ns
th(H) Hold time, High or Low 0 0 ns
to(L) U/D to CP Waveform 6 o | 0 ' ns
tw(L) PL Pulse width Waveform 5 8.0 6.0 ns
wﬁ)) CP Pulse width Waveform 1 gg . gg 2:
trec Recovery time, PL to CP Waveform 5 6.0 8.0 ns
NOTES:

1. For conditions shown as Min or Max, use the appropriate value specified under recommended operating conditions for the applicable type
and function table for operating mode.

. Ali typical values are at Vgg =5V, Tp = 25°C.

. Not more than one output should be shorted at a time and duration of the short circuit should not exceed one second.

. Measure Ig¢ with all inputs grounded and all outputs open.

These parameters are guaranteed, but not tested.

[SENTANY
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AC WAVEFORMS
' VIMAX { ViMAX !
TE ——\
ce n(i; A} AU} \L]
tPLH
tPHL v
'OH
Qp, TC v u You A\ M
VoL VoL

Waveform 1. Propagation Delay, Clock Input to Output,
Clock Widths and Maximum Clock Frequency.

Dn ™ Vi

Vo
Oy, R, TC M ™M

VoL

Waveform 3. Non-Inverting Propagation Delays

cp ™

Vo

HC, Qp
VoL
VoH

1C,Q,
VoL

Waveform 5. Parallel Load Pulse Width, Parallel Load to
Output Delay and Parallel Load to Clock Recovery Time

VM = 1.5V
The shaded areas indicate when the input is permitted to change for predictable performance.

Waveform 2. Propagation Delay, Clock or Clock Enable
to Ripple Clock Output and Maximum Clock Frequency

T/, Dy /7] \[7]

tPLH 1PHL
VoH
A\ /T \J"]
VoL

TC, AT

Waveform 4. Inverting Propagation Delay

Waveform 6. Set-Up Time and Hold Time for D, to PL,
U/D to CP and CE to CP
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Counters 54F190, 54F191

TEST CIRCUIT AND WAVEFORM

vk Vee 27v 3 w v 2
NEGATIVE
? PULSE VM M
0.3V 0.3V ov
ViN Yout
PULSE D.U.T. - }‘— tTHL(D TLH(t) —*{ e
GENERATOR
RT 3 R > tTLH() tTHL(t) _'l [ sov
27v 2.V ’
POSITIVE
= = = = = = PULSE A m
0.3V K 0.3V
I tw 1 ov
Test Circuit for Totem-Pole Outputs
VM= 1.5V
Input Pulse Definition
DEFINITIONS:
R_L = Load Resistor; see AC Characteristics for value. INPUT PULSE CHARACTERISTICS
C_ = Load capacitance includes jig and probe capacitance; see Family Rep. Rate |Pulse Width trLn trHL
AC Characteristics for value.
Ry = Termination resistance should be equal to Zgy7 of pulse 54F 1MHz 500ns <25ns | <2.8ns
generators.
Vx = Unclocked pins must be held at: <0.8V; >2.7V or open per
FunctionTable.
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54F193

Counter

Synchronous Presettable 4-Bit Binary Down Counter

Product Specification

FEATURES outputs change state synchronously with  ORDERING INFORMATION
« Synchronous reversible 4-bit binary- ?he Low-to-High transi.tion of enher Clock DESCRIPTION ORDER CODE
counting input. If the CPy clock is pulsed while CPp -
Asynch e paraliel load is held High, the device will count up ... if | Ceramic DIP 54F193/BEA
. . . . .
synchronous p CPp is pulsed while CPy is held High, the | Ceramic Flat Pack 54F193/BFA
 Asynchronous reset (clear) device will count down. Only one Clock in- [~ SAF190Bon
« Expandable without external logic ~ Putcan be held High at any time, or erro-
. neous operation will result. The device can
DESCRIPTION be cleared at any time by the asynchro-
The 54F193 is a 4-bit synchronous up/ nous reset pin'—it'may also be loaded in
down counter in the binary mode. Sepa- parallel by ac.tlvatmg the asynchronous
rate up/down clocks, CPy and CPp parallel load pin.
respectively, simplify operation. The
INPUT AND OUTPUT LOADING AND FAN-OUT TABLE
54F(U.L.) LOAD VALUE
PINS DESCRIPTION HIGH/LOW HIGH/LOW
CPy Count up clock input (active rising edge) 1.0/2.0 20pA/1.2mA
CPp - Count down clock input (active rising edge) 1.0/2.0 20pA/1.2mA
MR Asynchronous master reset input (active High) 1.0/1.0 20uA/0.6mA
PC Asynchronous parallel load input (active Low) 1.0/1.0 20pA/0.6mA
Do-Ds3 Parallel data inputs 1.0/1.0 20pA/0.6mA
Qp-Q3 Flip-flop outputs 50/33 1.0mA/20mA
TCo Terminal count down (borrow) output (active Low) 50/33 1.0mA/20mA
TCy Terminal count up (carry) output (active Low) 50/33 1.0mA/20mA
NOTE: One (1.0) FAST Unit Load (U.L.) is defined as: 20pA in the High state and 0.6mA in the Low state.
PIN CONFIGURATION LOGIC SYMBOL
——
R
o [2] I15] Do
PL D D D:
% [3] i3] MA ’ v 7203—12
cpp [4] EREY 5 — CPy
cpy [5] 127 TCy 4 — CPp Tcp p— 13
a; [€] 1] PC MR Qy Q Q2 Q3
% il o2 N
GNo (8] (9] 03 3 2 6 7
Vee =Pin16
GND = Pin 8
For LLCC pin assignments, see JEDEC Standard No. 2 For LLCC pin assignments, see JEDEC Standard No. 2
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54F193

Inside the device are four master-slave JK
flip-flops with the necessary steering logic to
provide the asynchronous reset, load, and syn-
chronous count up and count down functions.

Each flip-flop contains JK feedback from slave
to master, such thata Low-to-High transition on
the CPp input will decrease the count by one,
while a similar transition on the CPy input will
advance the count by one.

One clock should be held High while counting
with the other, because the circuit will either
count by twos or not at all, depending on the
state of the first flip-flop, which cannot toggle as
long as either Clock input is Low. Applications
requiring reversible operation must make the
reversing decision while the activating clock is
High to avoid erroneous counts,

The Terminal Count Up (TCy) and Terminal
Count Down (TCp) outputs are normally High.
When the circuit has reached the maximum
count state of 15, the next High-to-Low transi-
tion of CPy will cause TCy to go Low. TCy will
stay Low until CPy goes High again, duplicating

LOGIC DIAGRAM

the count up clock, although delayed by two
gate delays. Likewise, the TCp output will go
Low when the circuitis in the zero state and the
CPpgoes Low. The TC outputs can be used as
the Clock input signals to the next higher order
circuitin a multistage counter, since they dupli-
cate the clock waveforms. Multistage counters
will not be fully synchronous, since there is a
two-gate delay time difference added for each
stage that is added.

The counter may be preset by the asynchro-
nous parallel load capability of the circuit. Infor-
mation present on the parallel Data inputs Dg -
D3) is loaded into the counter and appears on
the outputs regardless of the conditions of the
Clock inputs when the Parallel Load (PL) input
is Low. A Highlevel on the Master Reset(MR)in
put will disable the parallel load gates, override
both Clock inputs, and set all Q outputs Low. If
one of the Clock inputs is Low during and aftera
reset or load operation, the next Low-to-High
transition of that clock will be interpreted as ale-
gitimate signal and will be counted.

STATE DIAGRAM

COUNT UP
COUNT DOWN

TCy=0Qp-Qq-Qz-Q3-TPY
TCp=To-T1-02-T3-TPp

Logic Equations for Terminal Count

Do
(15)

1
FE( )

Q] (10)

©)

(5)

CPy

sp @

Rp @

CPD(iDC

MR‘—{”) >o

®

Voo = Pin16
GND = Ping

=] (6)

Q Q2

[G]
Q3

12)

13
( )TCD
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Counter 54F193
MODE SELECT — FUNCTION TABLE
OPERATING INPUTS OUTPUTS
MODE MR | PC | CPy | CPp | Do | Dy | D2 | D3 | QG0 Q@ Q Q; | TCy | TCo
Reset (clear) H X X L X X X X L L L L H L
H X X H X X X X L L L L H H
L L X L L L L L L L L L H L
Parallel load L L X H L L L L L L L L H H
L L L X H H H H H H H H L H
L L H X H H H H H H H H H H
Count up L H T H X X X X Count up HY H
Count down L H H T X X X X Count down H H@)

XrxT
nnon

High voltage level
Low voltage level
Don't care

T = Low-to-High clock transition

NOTES:

1. TCy = CPy at terminal count up (HHHH).
2. TCp = CPp at terminal count down (LLLL).

ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. Unless
otherwise noted these limits are over the operating free-air temperature range.)

SYMBOL PARAMETER RATING UNIT
Vee Supply voltage range -0.51t0 +7.0 A
\ Input voltage range -0.5t0 +7.0 \

h Input current range -30to +5.0 mA
Vo Voltage applied to output in High output state range -0.5to0 +Vee A
lo Current applied to output in Low output state 40 mA
Tsta Storage temperature range -6510 +150 °C

RECOMMENDED OPERATING CONDITIONS
SYMBOL PARAMETER LIMITS UNIT
Min Nom Max

Vee Supply voltage 4.5 5.0 55 v
Vi High-level input voltage 2.0 \
Vi Low-level input voltage 0.8 \
Ik Input clamp current -18 mA
lon High-level output current -1 mA
loL Low-level output current 20 mA
Ta Operating free-air temperature range -55 +125 °C
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DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.)

SYMBOL PARAMETER TEST CONDITIONS! LIMITS UNIT
Min Typ? Max
Vou High-level output voltage Vee = Min, V) = Max, loy = Max, V) = Min 25 \
VoL Low-level output voltage Vee=Min, Vi = Max, Ig = Max, Viy=Min 35 5 v
Vik Input clamp voltage Voo =Min, =k -0.73 -1.2 \
[P :235: Sﬂ.’{g‘; atmaximum Ve = Max, V, = 7.0V 100 uA
(i) High-level input current Vee = Max, V= 2.7V 1 20 HA
I Low-level input current Vee = Max, V| = 0.5V CPy, CPp -1.8 mA
Other inputs -0.4 -0.6 mA
los Short-circuit output current® Vee = Max -60 -150 mA
lec Supply current* (total) Ve = Max 32 50 mA

AC ELECTRICAL CHARACTERISTICS (When measured in accordance with the procedures outlined in Signetics LOGIC App Note
202 “Testing and Specifying FAST Logic.")

SYMBOL PARAMETER TEST CONDITIONS LIMITS UNIT
Ta =+25°C Tp =-55°C to +125°C
Vee = +5.0V Vec = +5.0V £ 10%
C_ = 50pF, R_ =500Q C, = 50pF, R_ = 500Q
Min Typ Max Min Max

fuax Maximum clock frequency Waveform 1 100 125 90 MHz
teLy Propagation delay 25 55 8.5 25 9.0 ns
tor CPy or CPp to TCy or TCp Waveform 2 30 50 80 3.0 9.0 ns
toLH Propagation delay 25 5.5 85 3.0 9.0 ns
tr CPy or CPp to Qy Wavetorm 1 5.0 85 | 120 6.0 13.0 ns
tpLH Propagation delay 2.0 4.0 7.0 15 7.5 ns
teri D to Qq Waveform 4 6.0 95 | 135 6.0 15.0 ns
tpLH Propagation delay 4.5 6.5 10.0 4.0 11.0 ns
tort PLtoQ, Waveform 3 55 85 | 120 50 13.0 ns

Propagation delay

t X .

PHL MRto Q, Waveform 5 5.0 7.5 11.0 55 12.5 ns
teun ;’g”lﬁg.l%zn delay Waveform 5 60 | 85 | 120 55 125 ns

Pro| tion del

tPHL Mnﬁsg_lgiclgn elay Waveform 5 5.0 7.5 1.0 5.0 11.0 ns
tp H Propagation delay 6.0 9.5 13.5 6.0 15.0 ns
thrL PL to TGy or TCo Waveform 3 6.0 90 | 120 6.0 13.0 ns
tpLn Propagation delay 5.5 9.0 13.0 5.0 14.0 ns
trr Dy to TCy or TCo Waveform 4 45 85 | 125 45 135 ns
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AC SETUP REQUIREMENTS

SYMBOL | PARAMETER TEST CONDITIONS LIMITS UNIT

Ta = +25°C Ta = -55°C to +125°C

Ve = +5.0V Ve = +5.0V + 10%

C_ = 50pF, R = 500Q CL = 50pF, R = 500Q
Min Typ Max Min Max
ts(H) Setup time, High or Low 4.5 5.0 ns
U D, to PL Waveform 6 45 50 ns
th(H) Hold time, High or Low 2.0 2.0 ns
to(L) Dnto PL Waveform 6 20 2.0 ns
tw(l) PL Pulse width Low Waveform 1 6.0 6.0 ns
tw(H) CPy or CPp Pulse width 35 35 ns
Wil High or Low Waveform 1 50 5.0 ns
CPy or CPp Pulse width Low
tw(L) (Change of direction) Waveform 1 10.0 10.0 ns
tw(H) MR Pulse width High Waveform 5 6.0 6.0 ns
trec Recovery time, PL to CPy or CPp Waveform 3 6.0 8.0 ns
trec Recovery time MR to CPy or CPp Waveform 5 4.0 4.0 ns
NOTES:

1. For conditions shown as Min or Max, use the appropriate value specified under recommended operating conditions for the applicable type
and function table for operating mode.

. All typical values are at V¢ = 5V, Ta = 25°C.

2

3. Not more than one output should be shorted at a time. For testing los, the use of high-speed test apparatus and/or sample-and-hold tech-
niques are preferable in order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a
High output may raise the chip temperature well above normal and thereby cause invalid readings in other parameter tests. In any sequence
of parameter tests, log tests should be performed last.

4. Measure Icy with parallel load and Master Reset inputs grounded, all other inputs at 4.5V and all outputs open,

April 14, 1987
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FUNCTIONAL WAVEFORM (Typical clear, load, and count sequences)

CLEAR1

LOAD

DATA

NOTES:
1. Clear overrides load, data, and count inputs.
2. When counting up, count-down input must be High; when counting down, count-up input must be High.

Binary Counter

P o
COUNT2 — l
s HppNylpipy
! I
e Ny I I W
! I |
wTl M | |
OUTPUTS I .
% - il | : ; [ I
o~ || ,_—|—|
| Tt
CARRY ™ I T T T 1 LI ™ t
Ly 1 |
BORROW ~ | ; TT 1 T LJ I
|
seauence 19| le 1“4 15 0 1 2 10 15 14 13
ILLUSTRATED  ,~A— A~ |<—— COUNTUP GOUNT DOWN
CLEAR PRESET )

VoH
VoL
Vo
VoL
VOH
VoL
Vo
Vor
VoH
VoL
Vou
VoL

April 14, 1987 197

Product Specification




Signetics Military FAST Products

Product Specification

Counter

54F193

AC WAVEFORMS

¢Py, CPp

Cn

Waveform 1. Propagation Delay, Clock Input to Output,
Clock Width and Maximum Clock )

CPy,CPp

TCy, TCp, G VM \/7]

Waveform 3. Parallel Load Pulse Width,
Parallel Load to Output Delays, and Parallel Load
to Clock Recovery Time

CPy, CPp

Output Delay and Master Reset to Clock Recovery

Waveform 5. Master Reset Pulse Width, Master Reset to

Vm=15V

CPy,CPp \7 M

tPLH | I

TCu, TTp Vi M

Waveform 2. Propagation Delay, Clock Pulse to
Terminal Count

Dn

Qp, TCy, TCp

Qp, TCy, TCp

Waveform 4. Propagation Delay, Data to Flip-Flop
Outputs, Terminal Count Up and Down Outputs

Waveform 6. Setup Time and Hold Time for D, to PL
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TEST CIRCUIT AND WAVEFORMS

le |
Vi V. 2.7V w 2.7v aov
o pecaTve 0 0
T_ 0.3V 0.3V o
VIN v
PULSE D.U.T o ,‘— ATHLG) L) —>{ [e—
GENERATOR
Ry RN ‘L) THL) _'| sov
27V 2.V
POSITIVE
= = = == = PULSE A} A\
0.3V % 0.3V
I tw { ov
Test Circuit for Totem-Pole Outputs
VM= 1.5V
Input Pulse Definition
DEFINITIONS:
R. = Load Resistor; see AC Characteristics for value. INPUT PULSE CHARACTERISTICS
C_ = Load capacitance includes jig and probe capacitance; see " i
AC Characteristics for value. Family | Rep.Rate |Pulse Width| tnu trHe
Ry = Termination resistance should be equal to Zgyr of pulse 54F 1MHz 500ns <2.5ns | $2.5ns
generators.
Vx = Unclocked pins must be held at: <0.8V; 2.7V or open per
FunctionTable.
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54F194
Shift Register

4-Bit Bidirectional Universal Shift Register

Military FAST Products Product Specification
FEATURES DESCRIPTION ORDERING INFORMATION
« Shiit left and shift right capabllity The functional characteristics of the DESCRIPTION ORDER CODE
54F194 4-Bit Bidirectional Shift Register -
* tsrzrr::::: sn ousparalleland serlaidata - jicated in the Logic Diagram and | 18-PIn Ceramic DIP 54F194/BEA
Easil ded for both serlal and Function Table. The register is fully syn- | 16-Pin Ceramic FlatPack | 54F194/BFA
¢ kaslly expanded for both serlal and  chronous, with all operations taking place - -
' 20-PinC LLCcC 54F194/B2A
parallel operation in less than 9ns (typical), making the o erame
o Asynchronous Master Reset device especially useful for implementing
« Hold (do nothing) mode very hlgh. speed CPUs, or for memory
buffer registers.
INPUT AND OUTPUT LOADING AND FAN-OUT TABLE
54F(U.L.) LOAD VALUE
PINS - DESCRIPTION HIGHLOW HIGH/LOW
Do - D Parallel data inputs 1.0/1.0 20pA/0.6mA
So, St Mode control inputs 1.0/1.0 20pA/0.6mA
Dsg Serial data input (shift right) 1.0/1.0 20pA/0.6mA
Dgi. Serial data input (shift left) 1.0/1.0 20pA/0.6mA
Cp Clock pulse input (active rising edge) 1.0/1.0 20pA/0.6mA
MR Asynchronous master reset (active Low) 1.0/1.0 20pA/0.6mA
Qo-Q3 Parallel outputs 50/33 1.0mA/20mA

NOTE: One (1.0) FAST Unit Load (U.L.) is defined as: 20pA in the High state and 0.6mA in the Low state.

PIN CONFIGURATION

LOGIC SYMBOL

WR [1] 18] Voo
Dsr [2] 15) oo
Do [3] [14] o
0, {4} 3] 0
02 [5] 12) o5
D3 [€] 1) cP
o1 [7] [19] s,
GND [5] 9] sy
For LLCC pin see JEDEC dard No. 2

Dsgr
9 — So
10 — s
1 —{ cP
WR

Do Dy Dz D3 Dg

Q O G Q3

-

For LLCC pin

see JEDEC

No. 2
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54F194

The 54F 194 design has special logic features
which increase the range of application. The
synchronous operation of the device is deter-
minedby two Mode Selectinputs, Spand Sy. As
shown in the Mode Select Table, data can be
entered and shifted from left to right (shift right
Qo — Qq, etc.), orright to left (shift left, Q3 —
Q,, etc.), or parallel data can be entered, load-
ing all 4 bits of the register simultaneously.
When both Sy and S, are Low, existing data is
retained in a hold (do nothing) mode. The first
and last stages provide D-type Serial Data in-

puts (Dsg, Ds( ) to allow multistage shift right or
shift left data transfers without interfering with
parallel load operation.

Mode Select and Datainputs onthe 54F194 are
edge-triggered, responding only to the
Low-to-High transition of the Clock (CP). there-
fore, the only timing restriction is that the Mode
Control and selected Data inputs must be
stable one setup time prior to the positive transi-
tion of the clock pulse. Signals on the Select,
Parallel Data (Dg - D3) and Serial Data (Dgg,
Dgy ) inputs can change when the clockiis in ei-

MODE SELECT — FUNCTION TABLE

ther state, provided only the recommended set-
up and hold times, with respect to the clock ris-
ing edge, are observed.

The four Parallel Data inputs (Dg - Dg) are
D-typeinputs. Data appearing on Dg - D3inputs
whenSgand Sy are Highis transferredtothe Qg
- Q outputs respectively, following the next
Low-to-High transition of the clock. When Low,
the asynchronous Master Reset(MR)overrides
all other input conditions and forces the Q out-
puts Low.

February 19, 1988
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OPERATING MODE INPUTS OUTPUTS
cP MR S, So Dsg | Ds. D Qo Q | @ Q3
Reset (clear) X L X X X X X L L L L
Hold (do nothing) X H | { X X X do gy q2 ds
Shift left L L ! X ! o L T T
) H h | X h X q G2 q3 H
Shift right T H : h : X X Lo | o | @
T H | h h X X H o ai qQ2
Parallel load T H h h X X dy do dy da d3
H = High voltage level
h = High voltage level one setup time prior to the Low-to-High clock transition
L = Low voltage level
I = Low voltage level one setup time prior to the Low-to-High clock transition
dn{an) = Lower case letters indicate the state of the referenced input (or cutput) one setup time prior to the Low-to-High clock transition
X = Don'tcare
T = Low-to-High clock transition
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Shift Register 54F194

TYPICAL CLEAR, LOAD, RIGHT-SHIFT, LEFT-SHIFT, INHIBIT AND CLEAR SEQUENCES

MODE '
CONTROL ’
INPUTS '
v [ 1
I ) !
T
i v ' Ny
N o : X
1} ' L} N L} I l I l 1
SERIAL { DR — I ) i
DATA P Vo .
1 L ) 0
— L} '
PARALLEL
DATA
INPUTS <
outPuTs <
| | h&—— SHIFTRIGHT —— 31 |l&— SHIFTLEFT —3ta—— INHIBIT —]
CLEAR LOAD - CLEAR
LOGIC DIAGRAM
[ D¢ D2 D3
(10) 3) ) (5) ()
$q
(9)
S —>
@ ] [ M
- Dst|
- S ap =
—q CP
RRp
" (11)c
1
WR u¢=—
(15) (18) (13) (12)
Q o Q2 Q3

For LLCC Pin Assignment, see JEDEC Standard No. 2
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ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. Unless

otherwise noted these limits are over the operating free-air temperature range.)

SYMBOL PARAMETER RATING UNIT
Vee Supply voltage range -0.5t0 +7.0 \
Vi Input voltage range -0.5t0 +7.0 \

Iy Input current range -301to +5.0 mA
Vo Voltage applied to output in High output state range -0.5t0 +Veo \
lo Current applied to output in Low output state 40 mA
Tsta Storage temperature range -65to +150 °C

RECOMMENDED OPERATING CONDITIONS
SYMBOL PARAMETER LIMITS UNIT
Min Nom Max

Vee Supply voltage 45 5.0 55 \
VK High-level input voltage 2.0 \
Vi Low-level input voltage 0.8 Y
Ik Input clamp current -18 mA
lon High-level output current -1 mA
loL Low-level output current 20 mA
Ta Operating free-air temperature range -55 +125 °C

DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.)

SYMBOL PARAMETER TEST CONDITIONS? LIMITS UNIT
Min Typ? Max

Vou High-level output voltage?® Vee =Min, Viy= Min, VL= Max, loy = Max 25 \"
Vo Low-level output voltage Vee =Min, Vig = Min, V)= Max, lo = Max 0.35 0.50 \
Vi Input clamp voltage Ve = Min, 1= Ik -0.73 -1.2 \
Iz Lrg?tuatgt;urrem at maximum input Ve = Max, V), = +7.0V 5 100 pA
i1 High-level input current Voo = Max, V=27V 1 20 HA
IS Low-level input current Ve = Max, V, =0.5V -0.4 -0.6 mA
los Short-circuit output current* Vee = Max, Vo = 0.0V -60 -90 -150 mA
lcc Supply current® (total) Vee = Max 33 46 mA

AC ELECTRICAL CHARACTERISTICS (When measured in accordance with the procedures outlined in Signetics LOGIC App Note

202 "Testing and Specifying FAST Logic.")

SYMBOL PARAMETER TEST CONDITIONS LIMITS UNIT

Ta =+25°C Ta=-55°C to +125°C

Vee = +5.0V Vee = +5.0V +10%

C_ = 50pF, R, = 500Q C_ =50pF, R_ = 500Q
Min Typ Max Min Max
fmax Maximum clock frequency Waveform 1 105 150 906 MHz
treH Propagation delay 35 52 7.0 3.0 8.5 ns
oL CPtoQn Waveform 1 35 55 7.0 30 85 ns
tpuL Propagation delay MR to Q, Waveform 2 4.5 8.6 12 4.5 14.5 ns
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AC SETUP REQUIREMENTS

SYMBOL | PARAMETER TEST CONDITIONS LIMITS UNIT

Ta = +25°C Ta=-55°C to +125°C

Ve = +5.0V Vee = +5.0V£10%

CL = 50pF, RL =500Q CL= 50pF, RL =500Q
Min Typ Max Min Max
ts(H) Setup time, Dy - D3 to CP 4.0 40 ns
ts(L) Dgp, Dsi to CP Waveform 3 4.0 40 ns
th(H) Hold time, High or Low 0 : 1.0 ns
th(L) Do - D3 to CP, Dgg, DsL to CP 0 1.0 ns
ts(H) Setup time, High or Low 8.0 9.5 ns
ts(L) Spto CP Waveform 4 8.0 8.0 ns
th(H) Hold time, High or Low 0 0 ns
th(L) S,to CP 0 0 ns
trec Recovery time, MH to CP Waveform 2 7.0 9.0 ns
tw(H) CP pulse width, High Waveform 1 5.0 55 ns
twlL) MR pulse width, Low Waveform 2 5.0 5.0 ns
NOTES:

1. For conditions shown as Min or Max, use the appropriate value specified under recommended operating conditions for the applicable type
and function table for operating mode.

. All typical values are at Vgg = 5V, Ta = 25°C.

. Output High state will change to Low state if an external voltage of less than 0.0V is applied.

. Not more than one output should be shorted at a time. For testing Igs, the use of high-speed test apparatus and/or sample-and-hold tech-
niques are preferable in order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a
High output may raise the chip temperature well above normal and thereby cause invalid readings in other parameter tests. In any sequence
of parameter tests, log tests should be performed last.

5. With all outputs open, D inputs grounded and >4.0V applied to Sp, S; MR and the serial inputs, Icc is tested with a momentary ground, then

>4.0V applied to CP.

6. These parameters are guaranteed, but not tested.

Hwr
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AC WAVEFORMS

cp M v

VoH
Qn \L] \[']
VoL
Waveform 1. Clock to Output Waveform 2. Data Setup and Hold Times
Delays and Clock Pulse Width
"R i M
twib)
tRE/
cp Vm
l" tPHL
Vou
Qn M
VoL
Waveform 3. Master Reset Pulse Width, Master Reset to Waveform 4. Setup and Hold Times for Sy and S Inputs

Output Delay and Master Reset to Clock Recovery Time

NOTE: For all waveforms, Vy = 1.5V
The shaded areas indicate when the input is permitted to change for predictable output performance.

TEST CIRCUIT AND WAVEFORM

. le |
v Vee 27V w o >
; | i C 0
T~ 0.3V 0.3V ov
Vin Vout
PULSE D.U.T. I‘— THLAN TLH(t) —-[ [
GENERATOR
RT s R LMt THLA) _’* l— a0V
23V 27V ’
POSITIVE
= = = == = PULSE \['] m
: 0.3V a.av
' [ tw | ov
Test Circuit for Totem-Pole Outputs
V=15V
Input Pulse Definition
DEFINITIONS:
R. = Load Resistor; see AC Characteristics for value. INPUT PULSE CHARACTERISTICS
C_ = Load capacitance includes jig and probe capacitance; see : .
AC Characteristics for value. Family Rep. Rate | Pulse Width tiu L
Rr = Termination resistance should be equal to Zoyr of pulse 54F 1MHz 500ns <25ns | <2.5ns
generators.

Vx = Unclocked pins must be held at: <0.8V; >2.7V or open per
FunctionTable.
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Military FAST Products

FEATURES
« Buffered clock and control inputs

« Shift right, shift left, and parallel load
capability

¢ Asynchronous Master Reset

54F198
Shift Register

8-Bit Bidirectional Universal Shift Register

Product Specification

right and shift left serial inputs, operating
mode selectinputs, and a direct overriding
master reset input. The register has four
distinct modes of operation:

Parallel (broadside) load

Shift right (in the direction Qo toward Q;)
Shift left (in the direction Q; toward Qo)

High. The data is loaded into the asso-
ciated flip-flop and appears at the outputs
after the positive transition of the clock
input. During loading, serial data flow is
inhibited.

ORDERING INFORMATION

DESCRIPTION ) inhibit clock (do nothing) DESCRIPTION ORDER CODE
The 54F198, Bidirectional Universal Shift - -
Register is designedtoincorporate virtual-  Synchronous paraliel loading is accom- 24-Pin Ceramic DIP SAF1S8/BLA
ly all of the features a system designer plished by applying the 8 bits of data and | 24-Pin Ceramic FlatPack | 54F198/BKA
may want in a shift register. This circuit takingbothmode controlinputs, Seand S, g b Ceramic LLCC SAF198/B3A
features parallel inputs and outputs, shift
INPUT AND OUTPUT LOADING AND FAN-OUT TABLE
PINS DESCRIPTION L) O oW
Dy - D Parallel data inputs 1.0/1.0 20pA/0.6mA
Dgr Serial data input (Shift Right) 1.0/1.0 20pA/0.6mA
Dst Serial data input (Shift Left) 1.0/1.0 20pA/0.6mA
So. Sy Mode Select inputs 1.0/1.0 20pA/0.6mA
Cp Clock pulse input {Active rising edge) 1.0/1.0 20pA/0.6mA
MR Master reset input (Active Low) 1.0/1.0 20pA/0.6mA
Q- Q; Data outputs 50/33 1.0mA/20mA

NOTE: One (1.0) FAST Unit Load (U.L.) is defined as: 20pA in the High state and 0.6mA in the Low state.

PIN CONFIGURATION LOGIC SYMBOL
2 3 5 7 9 1517 19 21 22
L]
Dsp Do Dy D2 D3 Dy Ds Dg D7 Dg
13 —d MR
1— S
B —5
1 —] cP
Qg Q; Q2 03 Q4 Q5 Qg Q7
[TTTTUT
4 6 8 10 14 16 18 20
Vee = Pin24
GND = Pin 12
For LLCC pin 1ts, see JEDEC Standard No. 2 For LLCC pin see JEDEC d No. 2
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54F198

Shift right is accomplished synchronously,
with the rising edge of the clock pulse when Sy
is High and S is Low. Serial data for this mode
is entered at the right data input (Dsg). When
Sp is Low and S; is High, data shifts left syn-
chronously and new data is entered at the
shift-left serial input (Dg).

Clocking of the flip-flops is inhibitedwhen both
mode control inputs are Low.

December 23, 1987
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Shift Register : 54F198
FUNCTION TABLE
INPUTS OUTPUTS
MR Mode cp Serial Parallel
Sp S, Left Right 0..7 Q Q, Qg Q;

L X X X X X X L L L L
H X X L X X X Qo Qqo Qg Qzo
H H H T X X 0..7 0 1 6 7
H H L T X H X H Qon Qsn Qen
H H L T X L. X L Qon Qs Qgn
H L H T H X X Qiy Qapy Qzn H
H L H T L X X Qi Qo Q7 L
H L L X X X X Qo Qqo Qg Qg0

H = High voltage level

L = Low voltage level

X = Don'tcare

T = Low-to-High transition of designated input

0...7 = The level of steady input at inputs 0 through 7, respectively
Qoo. Qi0, Qso, Q70 = The level of Qg, Q, Qg, Q;, respectively, before the indicated steady state input conditions were established.
Qon, Qin, Qen, Q7n = The level of Qg, Q4, Qg, Q7, respectively, before the most recent Low-to-High clock transition.

ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. Unless
otherwise noted these limits are over the operating free-air temperature range.)

SYMBOL PARAMETER RATING UNIT
Vee Supply voltage range -0510+7.0 \
Vi Input voltage range -051t0+7.0 \

h Input current range -30to +5 mA
Vo Voltage applied to outputin High output state range ) -0.5t0 +Vee \
lo Current applied to outputin Low output state 40 mA
Tsta Storage temperature range -65to +150 °C

RECOMMENDED OPERATING CONDITIONS

SYMBOL PARAMETER LIMITS UNIT
Min Nom Max

Vee Supply voltage 4.5 5.0 55 \%
Vi High-level input voltage 2.0 \
Vi Low-level input voltage 0.8 \
Ik Input clamp current -18 mA
loH High-level output current -1 mA
lou Low-level output current 20 mA
Ta Operating free-air temperature range N -55 +125 °C
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54F198

DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.)

SYMBOL PARAMETER TEST CONDITIONS! LIMITS UNIT
Min Typ? Max
Vou High-level output voltage Vee = Min, Vi = Max, loy = Max, Viy = Min 2.5 \
Vo Low-level output voltage Ve = Min, V) = Max, Ig, = Max, Viy = Min 0.35 0.50 "
Vik Input clamp voltage Vee = Min, | = Ik -0.73 -1.2 v
2 Input current at maximum input voltage Vee = Max, V= 7.0V ' 100 pA
'™ High-level input current Veo = Max, V=27V 20 HA
I Low-level input current Vee = Max, V| = 0.5V -0.6 mA
los Short-circuit output current® Ve = Max -60 -150 mA
lec Supply current (total) lecH Vee = Max 70 100 mA
loct 75 110 mA
AC ELECTRICAL CHARACTERISTICS
SYMBOL PARAMETER TEST CONDITIONS LIMITS UNIT
Ta = +25°C, Ve = +5.0V Ta=-55°Cto +125°C
Cp = 50pF Vee = +5.0V£10%
RL =500Q CL = 50pF, R = 500Q
Min Type Max Min - Max
fmax Maximum clock frequency Waveform 1 80 95 70* MHz
e | Compmony Waveform 1 80 | 85 | o | s5 | s | n
tPHL Propagation delay Waveform 3 50 7.5 10.0 13.0 ns
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Shift Register 54F198
AC SETUP REQUIREMENTS
SYMBOL PARAMETER TEST CONDITIONS - LIMITS UNIT
Ta=+25°C, Vgc =+5.0V | Tp=-55°C to +125°C
Cy = 50pF Vee = +5.0V £ 10%
Ry = 500Q CL =50pF, R, = 5000
Min Type Max Min Max
ts(H) Setup time, High or Low 0.0 1.0 ns
ts(L) Dy to CP Waveform 2 30 35 ns
ta(H) Hold time, High or Low 0.0 25 ns
(L) D, to CP Waveform 2 35 50 ns
ts(H) Setup time, High or Low 0.0 15 ns
(L) Deg, Dst 10 CP Waveform 2 30 35 ns
th(H) Hold time, High or Low 0.0 1.5 ns
L) Dsp DsLtoCP Waveform 2 25 35 ns
ts(H) Setup time, High or Low 9.0 11.0 ns
(L) Snto CP Waveform 2 60 75 ns
th(H) Hold time, High or Low 0.0 0.0 ns
(L) SatoCP Waveform 2 0.0 0.0 ns
tw(H) CP Pulse width 5.0 6.0 ns
Wil High or Low Waveform 1 50 6.0 ns
tw(L) MHA Pulse width, Low Waveform 3 5.0 6.0 ns
Yroc Recovery time MR to CP Waveform 3 5.0 6.5 ns
NOTES: :

1. For conditions shown as Min or Max, use the appropriate value specified under recommended operating conditions for the applicable type

and function table for operating mode.

2. All typical values are at Vgg = 5V, Ta = 25°C.
3. Notmore than one output should be shorted at a time. For testing los, the use of high-speed test apparatus and/or sample-and-hold tech-
niques are preferable in order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a
High output may raise the chip temperature well above normal and thereby cause invalid readings in other parameter tests. In any sequence
of parameter tests, log tests should be performed last.
4. These parameters are guaranteed, but not tested.
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54F198

Shift Register

TYPICAL TIMING DIAGRAM
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Shift Register 54F198

AC WAVEFORMS
[ iMAX {
cp On Sn
Dsp. DsL.
VoH cpP
Qn \'] "]
VoL
Waveform 1. Propagation Delay, Clock Input to Output, Waveform 2. Setup and Hold Times
Clock Widths, and Maximum Clock Frequency
' 7 A\ \[']
M tw Yrec
M
PHL
M

Waveform 3. Master Reset Pulse Width, Master Reset to
Output Delay and Master Reset to Clock Recovery Time

NOTE: For all waveforms, V) = 1.5V
The shaded areas indicate when the input is permitted to change for predictable output performance.

TEST CIRCUIT AND WAVEFORM

| |
vk Vec “2v W o 2
NEGATIVE v v
? PULSE M M
0.3V 0.3V ov
VIN Vout s '__ __l
D.UT, . . THLN TLH) i

PULSE
GENERATOR

27V 2.7V
POSITIVE
= PULSE VM m

0.3V 0.3V
f w > o

AT Ic._ AL : > I‘_ TLH(r) ‘THL(")_" < v

Test Circuit for Totem-Pole Outputs
V=15V

Input Pulse Definition

DEFINITIONS:

R_ = Load Resistor; see AC Characteristics for value. INPUT PULSE CHARACTERISTICS

C_ = Load capacitance includes jig and probe capacitance; see i

: AC Charpacterislics for valu«Ja.g g P Family Rep. Rate | Pulse Width hLL RS

Ry = Termination resistance should be equal to Zg7 of pulse S4F 1MHz 500ns <25ns | <2.5ns
generators.

Vx = Unclocked pins must be held at: <0.8V; >2.7V or open per
FunctionTable.
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DESCRIPTION

The 54F240 and 54F241 are octal buffers
that are ideal for driving bus lines or buffer
memory address registers. The outputs
are all capable of sinking 48mA and sourc-
ing up to 12mA, producing very good ca-

54F240/54F241

Buffers

54F240 Octal Inverting Buffer, 3-State
54F241 Octal Buffer, 3-State

Product Specification

FEATURES
» 3-state buffer outputs sink 48mA and

source 12mA

o Octal bus interface

ORDERING INFORMATION
DESCRIPTION ORDER CODE
. 54F240/BRA,
Ceramic DIP 54F241/BRA
54F240/BSA,

Ceramic Flat Pack

pacitive drive characteristics. The device S4F241/BSA
features two output enables, (OE), each Ceramic LLCG 54F240/B2A,
controlling four of the 3-state outputs. 54F241/B2A
INPUT AND OUTPUT LOADING AND FAN-OUT TABLE
54F(U.L.) LOAD VALUE
PINS DESCRIPTION HIGH/LOW HIGH/LOW
la - lon Data inputs (54F240) 1.0/1.67 20pA/1.0mA
IaN - loN Data inputs (54F241) 1.0/2.67 20pA/1.6mA
OE,, OF, Output Enable inputs (Active High) 1.0/1.67 20pA/1.0mA
OE, 3-State Output Enable input (Active Low) 1.011.67 201A/1.0mA
Yan Yon Data outputs (54F240) 600/80 12mA/48mA
Yan, Yon Data outputs (54F241) 600/80 12mA/48mA
NOTE: One (1.0) FAST Unit Load (U.L.) is defined as: 20pA in the High state and 0.6mA in the Low state.
PIN CONFIGURATION LOGIC SYMBOL
54F240 ‘ 54F240
o Ao Yo
~ 4 D 16
OE, E E Vee a1 Va1
o [2] 18] OFy, ta2 s—%—-ﬂ Ya2
Voo (3] 18] Va0 8 12y,
la1 E E 0 la3 ————| ﬁ——- a3
o1 [5] ] Yar oE, o
laz [8] E Ib1 o U [: 3 v
Vo2 [7] 14] Va2 s .
s [3] 73] 12 e P Yor
Vos [3] [12] Va3 b2 B LA
GND [ig] 11] Ibs " o
Ip3 —-—1 t Yb3
Ve - Pin20
GND = Pin 10 o, 2>
For LLCC pin see JEDEC_ No.2 For LLCC pin assignments, see JEDEC Standard No. 2
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Buffers

54F240, 54F241

PIN CONFIGURATION LOGIC SYMBOL
54F241 54F241
o 2 LI
N/ 4 16 vy,
OF, [1] 20] vee la1 —-I t— a1
[ ) E E] OFp la2 G_k_".‘_ Ya2
Yoo E .l_E] Ya0o 8 12
[} Y,
3] ) oo ] *
Yor [5] [16] Ya1 o8, >
laz [€] 15] 1p wo ¥ D 3_ Yo
Yoz [7] 1] Ya2 s
s [8] [13] Iz s P Yot
Yos [3] 12] Va3 Ib2 “_.k LA P¥Y
GND E E to3 1 9 vy,
Ip3 —I C b3
Vec - Pin20
GND = Pin 10 O, “_D_
For LLCC pin assignments, see JEDEC Standard No. 2 For LLCC pin see JEDEC d No. 2
FUNCTION TABLE, 54F240 FUNCTION TABLE, 54F241
INPUTS OUTPUTS INPUTS OUTPUTS
OFE, la OF, Iy Y. Yo OF, la OEy Iy Ya Yb
L L L L H L L H L L L
L H L H L L L H H H H
H X X Y4 4 H X L X 4 Z
H = High voltage level . H = High voltage level
L = Low voltage level L = Low voltagelevel
X = Don'tcare X = Don'tcare
Z = High impedance “OFF" state Z = Highimpedance “OFF" state

ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. Unless
otherwise noted these limits are over the operating free-air temperature range.)

SYMBOL PARAMETER RATING UNIT
Vee Supply voltage range -0510+7.0 \
Vi Input voltage range -0.51t0 +7.0 \

0 Input current range -30to +5 mA
Vo Voltage applied to output in High output state range -0.5t0 Vee \
lo Current applied to output in Low output state 96 mA
Tsta Storage temperature range -65to +150 °C
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Buffers 54F240, 54F241

RECOMMENDED OPERATING CONDITIONS

SYMBOL PARAMETER LIMITS UNIT
Min Typ Max
Vee Supply voltage 45 5.0 5.5 \
Vi High-level input voltage 2.0 \
Vi Low-level input voltage 0.8 \
Ik Input clamp current -18 mA
loHt High-level output current -1 mA
loHz High-level output current -3 mA
loHs High-level output current ' -12 mA
loL Low-level output current 48 mA
Ta Operating free-air temperature range -55 +125 °C
DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.)
SYMBOL PARAMETER TEST CONDITIONS? LIMITS UNIT
Min Typ? Max
Vce = Min, Iom =-1mA 25 \
Von High-level output voltage VL = Max, loHz = -3mA 24 \
Vin = Min loHs = -12mA 20 Vv
VoL Low-level output voltage Vee = Min, Vi = Max, lg. = Max, Vi = Min 0.35 0.50 Vv
Vik Input clamp voltage Vee = Min, I =1k -0.73 -1.2 Vv
li42 Input current at maximum input voltage Ve = Max, Vi =7.0V 0.1 mA
IH1 High-level input current Ve =Max, V=27V 1 20 pA
*F240 All inputs
I Low-level ‘F241 OE,, OF, Ve = Max, V| = 0.5V 0.6 -1.0 mA
input current 'F241 lap, lon ‘ -0.6 -1.6 mA
lozn Off-state output current Vee = Max, Viy = Min, Vg = 2.7V 2 50 pA
lozL Off-state output current Vee = Max, Viy=Min, Vg =05V -2 -50 HA
los Short-circuit output current3 Vee = Max, Vo =0.0V -100 -150 -225 mA
lecH 12 29 mA
lccL Vee = Max 54F240 50 75 mA
lec Supply current? (total) lecz 35 63 mA
lecH 40 60 mA
lecL Vee = Max  54F241 60 90 mA
lccz 60 90 mA
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Buffers 54F240, 54F241
AC ELECTRICAL CHARACTERISTICS
SYMBOL PARAMETER TEST CONDITIONS LIMITS UNIT
Ta = +25°C Ta=-55°C to +125°C
Vee = +5.0V Vee = +5.0V110%
C. = 50pF, R = 500Q C,. = 50pF, RL = 500Q
Min Typ Max Min Max
trLH Propagation delay 3.0 45 6.5 3.0 9.0 ns
touL Data 1o output (54F240) Waveform 1 20 30 45 15 55 ns
tpzy Output Enable time Waveform 3 3.0 5.0 75 20 9.5 ns
tpzL (54F240) Waveform 4 45 6.5 8.5 4.0 10.5 ns
tpuz Output Disable time Waveform 3 3.0 5.5 7.0 25 8.0 ns
tpLz (54F240) Waveform 4 3.0 5.0 7.0 2.5 8.5 ns
tpLH Propagation delay 25 4.0 52 25 6.5 ns
thuL Data to output (54F241) Waveform 2 25 40 5.2 25 7.0 ns
tezH Output Enable time Waveform 3 20 4.0 5.7 2.0 7.0 ns
tpzL (54F241) Waveform 4 2.0 5.0 7.0 2.0 8.5 ns
tpz Output Disable time Waveform 3 2.0 4.0 6.0 2.0 7.0 ns
terz (54F241) Waveform 4 2.0 4.0 6.0 2.0 75 ns -
NOTES:

1. For conditions shown as Min or Max, use the appropriate value specified under recommended operating conditions for the applicable type

and the functional table for the applicable operating mode.

2. Alitypical values are at Vgg = 5V, T = 25°C.

3. Notmore than one output should be shorted at a time.
4. lgc is measured with outputs open.

AC WAVEFORMS

n M \']
PHL PLH
Vo
Vn M ']
VoL
Waveform 1. For Inverting Outputs
o |
um A"}
OE
tpzH tpHz > Vo 0.3V
Y&y ] ﬁ !
ov

Waveform 3. 3-State Output Enable Time to High Level
and Output Disable Time from High Level

NOTE: For all wavetorms, Vi = 1.5V

PLH M tpHL

Y VM N

Waveform 2. For Non-Inverting Outputs

oE |
. VM i
3
tpzL tpLz >

VoL +0.3V

Waveform 4. 3-State Output Enable Time to Low Level
and Output Disable Time from Low Level
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Buffers 54F240, 54F241
TEST CIRCUIT AND WAVEFORMS
|
s 27v Y W v
vx Vee NEGATIVE
o oV puse VM m
T_ | 0.3V 0.3V ov
R
ViN Vout
PULSE DT ™ I'— 'THL() HTLH) —" —
GENERATOR
> L tTH ~
Rr CLg RL o =il "I 3.0V
2.7V 2.7V
POSITIVE
I PULSE M Vi
= = = = = = 0.3V A k< w | X 03V oy
VM = 1.5V
Test Circuit for 3-State Outputs Input Pulse Definitions
SWITCH POSITION
TEST SWITCH INPUT PULSE CHARACTERISTICS

toLz, closed Family | Rep.Rate |Pulse Width | try tTHL

tpz closed

All other open 54F 1MHz 500ns <2.5ns | <25ns
DEFINITIONS:
R_ = Load Resistor; see AC Characteristics for value.
C_ = Load capacitance includes jig and probe capacitance; see AC Characteristics for value.
Ry = Termination resistance should be equal to Zgyt of pulse generators.
Vx = Unclocked pins must be held at: <0.8V; 2.7V or open per Function Table.
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54F244
Buffer

Octal Buffer (3-State)

Military Logic Products Product Specification
FEATURES FUNCTION TABLE ORDERING INFORMATION
« Octal bus interface INPUTS OUTPUTS DESCRIPTION ORDER CODE
« 3-State buffer outputs sink 48mA OE, la | O, lp Ya | Yo 20-Pin Ceramic DIP 54F244/BRA
* 12mA source current t ::I :: "; "; h 20-Pin Ceramic FlatPack | 54F244/BSA
DESCRIPTION H X H X 2) 2) 20-Pin Ceramic LLCC 54F244/B2A
i o et e & = lomaio
- X = Don'tcare
dress registers. The outputs are all capa- (2)= High impedance (off) state
ble of sinking 48mA and sourcing up to
12mA, producing very good capacitive
drive characteristics. The device features
two Output Enables, OF, each controlling
four of the 3-State outputs.
INPUT AND OUTPUT LOADING AND FAN-OUT TABLE
54F(U.L) LOAD VALUE
PINS DESCRIPTION HIGH/LOW HIGH/LOW
OE, 3-State output enable input (active Low) 1.0/11.67 20pA/1.0mA
OFE, 3-State output enable input (active Low) 1.01.67 20pA/1.0mA
lap - la3, loo - loa Data inputs 1.0/2.67 20pA/1.6mA
Ya0 - Yas, Yoo - Yoa Data outputs 600/80 12mA/48mA
NOTE: One (1.0) FAST Unit Load (U.L.) is defined as: 20pA in the High state and 0.6mA in the Low state
PIN CONFIGURATION LOGIC SYMBOL
2 1a0 Yao 18
\ . v
OE, E—'—?] 20] vee o D *- 18
lag E‘W\{LE OFp 6 ——-Il‘z > AL
Yoo E E Ya0 I
a3 Ya3
lag E—E%%—T_ﬂ o 8 —| ﬁ 12
Yor1 [5] \ (18] Yay ! EDD_
la2 E‘g\ Q‘E b1 7 b Dt Yeo_ ,
Yoz [7] [14] Ya2
! Y
Yos [7] [12] Ya3 13 ——Ilb &—sz 7
GND q \QE Ib3 1 v,
1n ————l" &——"3 9
o Do, |
For L1.CC pin see JEDEC No.2 For LLCC pin see JEDEC dard No. 2
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ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. Unless
otherwise noted these limits are over the operating free-air temperature range.)

SYMBOL PARAMETER RATING UNIT
Vee Supply voltagev range -0.510 +7.0 "
Vi Input voltage range -0.5t0 +7.0 \
l) Input current range -30to +5 mA
Vo Voltage applied to output in High output state range -0.5t0 Voo \
lo Current applied to output in Low output state 96 mA
Tsta Storage temperature range -65 to +150 °c
RECOMMENDED OPERATING CONDITIONS
SYMBOL PARAMETER LIMITS UNIT
Min Typ Max
Vee Supply voltage 4.5 5.0 55 v
Viy High-level input voltage 2.0 \
Vi Low-level input voltage 0.8 \
Ik Input clamp current -18 mA
loH1 High-level output current -1 mA
loH2 High-level output current -3 mA
loHa High-level output current -12 mA
loL Low-level output current 48 mA
Ta Operating free-air temperature range -85 +125 °C
DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.)
SYMBOL PARAMETER TEST CONDITIONS! LIMITS” UNIT
Min Typ? Max
Ve = Min, loHt = -1mA 2.5 v
Vo High-level output voltage V)L = Max, loH2 = -3mA 24 \
Vi = Min lonz =-12mA 2.0 v
VoL Low-level output voltage Vee =\'y||:{nl_¥v'hn= Max, || - Max 035 | 050 v
VK Input clamp voltage Vee = Min, 1) = Ik -0.73 -1.2 \
2 Input current at maximum input voltage Vee = Max, V= 7.0V 100 pA
Tt High-level input current Vee = Max, V)= 2.7V 1 20 HA
OE,, Oy 0.7 -1.0 mA
I Low-level input current :ag - }ag, Vee = Max, V= 0.5V 06 16 mA
60 - Iy
lozH 3,’;,?,"‘;59?‘;;‘7;’; eanert, Voc = Max, Vi = Min, Vo = 2.7V 2 50 pA
ge applie ) 8
2 | w0 | w
los Short-circuit output current? Vee = Max, Vo = 0.0V -100 -150 -225 mA
]CCH 40 60 mA
lec Supply current? (total) lecL Vce = Max 60 90 mA
lecz 60 90 mA
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Buffer 54F244

AC ELECTRICAL CHARACTERISTICS (When measured in accordance with the procedures outiined in Signetics LOGIC App Note
202 "Testing and Specifying FAST Logic.”

SYMBOL PARAMETER TEST CONDITIONS LIMITS UNIT

Ta =+25°C Ta=-55°C to +125°C

Vee = +5.0V Vee = +5.0V £ 10%

C_ = 50pF, R =500Q C_ = 50pF, R, = 500Q
Min Typ Max Min Max
toLH Propagation delay Waveform 1 25 4.0 5.2 2.5 6.5 ns
toHL Propagation delay Waveform 1 25 40 52 25 7.0 ns
tpzH Enable to High Waveform 2 2.0 4.3 6.0 2.0 7.5 ns
tpzL Enable to Low Waveform 3 20 5.0 7.0 2.0 8.5 ns
trHz Disable from High Waveform 2 2.0 35 6.0 2.0 7.0 ns
tprz Disable from Low Waveform 3 2.0 4.0 6.0 2.0 7.5 ns
NOTES:

1. For conditions shown as Min or Max, use the appropriate value specified under recommended operating conditions for the applicable type
and functional table for operating mode.

2. All typical values are at Vg = 5V, Ty = 25°C.

3. Notmore than one output should be shorted at a time. For testing lps, the use of high-speed test apparatus and/or sample-and-hold tech-
niques are preferable in order to minimize internal heating and more accurately reflect operational values. Otherwise prolonged shorting of a
High output may raise the chip temperature well above normal and thereby cause invalid readings in other parameter tests. In any sequence
of parameter tests, lpg tests should be performed last.

4. Iccis measured with outputs open.

AC WAVEFORMS

m

» VOH-0.3V
- tPZH tpPHZ !
tPLH PHL

Yn m (
Yn : VM /] ov

Waveform 2. 3-State Output Enable Time to High Leve!

Waveform 1. For Non-Inverting Outputs and Output Disable Time from High Level
TE Y] \J"]
tpzL tPLZz >
asv
¥n M / i
Voo +0.3V

Waveform 3. 3-State Output Enable Time to Low Level
and Output Disable Time from Low Level

NOTE: For all waveforms, Vj = 1.5V
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TEST CIRCUIT AND WAVEFORM

VIN
PULSE
GENERATOR

SWITCH POSITION

:

Vee
o
]

Vour
D.U.T.

Ry

Ll
I

Test Circuit for 3-State Outputs

TEST SWITCH
trL 2, closed
tpzL closed
All other open
DEFINITIONS:
R. Load Resistor; see AC Characteristics for value.

le

27V W 2y
NEGATIVE
PULSE ™ M
0.3V 0.3V ov
- I‘— THLt) LK) —" I‘—‘
- TLHE) THL() "'| [“ sov
27V 27V :
POSITIVE
PULSE A} VM
0.3V 0.3V
; tw | ov
VM = 1.5V
Input Pulse Definitions
INPUT PULSE CHARACTERISTICS
Family Rep. Rate |Pulse Width trLH tTHL
54F 1MHz 500ns <2.5ns | <25ns

Termination resistance should be equal to Zgyt of pulse generators.
Unclocked pins must be held at: <0.8V; >2.7V or open per Function Table.

C_ = Load capacitance includes jig and probe capacitance; see AC Characteristics for value.
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Transceiver

Octal Transceiver (3-State)

Military Logic Products Product Specitication
FEATURES DESCRIPTION ORDERING INFORMATION
« Octal bidirectional bus interface The 54F245 is an octal transceiver featur- DESCRIPTION ORDER CODE.
~ ing noninverting 3-State bus compatible - -
* 3-State butfer outputs sink 45mA outputs in both send and receive direc- | 29-Pin Ceramic DIP 54F245/BRA
* 12mA source current tions. The B side outputs are all capable of | 20-Pin Ceramic FlatPack | 54F245/BSA
o Outputs are placed in HI-Z state sinking 48mA and sourcing up to 12mA, | 20-Pin Ceramic LLCC 54F245/B2A
during power-off conditions producing very good capacitive drive char-

acteristics. The device features an Output  FUNCTION TABLE

Enable (OE) input for easy cascading and

a Send/Receive (T/R) input for directional INPUTS INPUTS/OUTPUTS
control. The 3-State outputs, By - B;, have OE TR An Bn

beendesigned to prevent output bus load- L L A=8B INPUTS
ing if the power is removed from the L H INPUT B=A
device. H X [04] @)

High voltage level

Low voltage level

Don't care

(2)= High impedance “off" state

Xrx
wonou

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE

54F(U.L.) LOAD VALUE
PINS DESCRIPTION HIGH/LOW HIGH/LOW
OE Output enable input (active Low) 2.0/2.0 40pA/1.2mA
TR Send receive input 2.0/2.0 40pA/1.2mA
Ao-A; 3-State A data inputs 3.5/1.67 70pA/1.0mA
By -B; 3-State B data inputs 3.5/1.67 70pA/1.0mA
Ao - A7 3-State A data outputs 150/33 3.0mA/20mA
By - By 3-State B data outputs 600/80 12mA/48mA
NOTE: One (1.0) FAST Unit Load (U.L.) is defined as: 20pA in the High state and 0.6mA in the Low state.
PIN CONFIGURATION LOGIC SYMBOL
™ 1 O
i)
S Ao z L Bo
o [T, CE 8 e L),
Ao E% \ o TE A 3 B1
R [ g) L4755 4 16
R * ] "
A3 [5] h—L_Tg] By A S 15 g,
A Eﬁﬁ’ 34 e %J
as T '; Lt e, A TF T
#6 [8] %.-L}_‘j] Bs 7 d 13
A7 E%E Bg As ,_%P] Bs
GND q E Bz As LTF 12 Bs
A 2 ? : 1 g,
For LLCC pin assignments, see JEDEC Standard No. 2 For LLCC pin assignments, see JEDEC Standard No. 2
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ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. Unless
otherwise noted these limits are over the operating free-air temperature range.)

SYMBOL PARAMETER RATING UNIT
Vee Supply voltage range -0.5t0+7.0 \
\ Input voltage range -0.5t0 +7.0 \
Iy Input current range -30to +5 mA
Vo Voltage applied to output in High output state range -05t0+5.5 v
lo Current applied to output in Low output state Ag—Az 40 mA
By -By 96 mA
Tsta Storage temperature range -65to +150 °C
RECOMMENDED OPERATING CONDITIONS
SYMBOL PARAMETER LIMITS UNIT
Min Nom Max
Vee Supply voltage 4.5 5.0 5.5 \
Viy High-level input voltage 2.0 v
ViL Low-level input voltage 0.8 \
Ik Input clamp current -18 mA°
lont High-level output current Ap—-A;By-B; -1 mA
loHz High-level output current Ag—A; By-B; -3 mA
loHs High-level output current By-B7 -12 mA
lou Low-level output current Ag- Az 20 mA
. By - B; 48 mA
Ta Operating free-air temperature range -55 +125 °C
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DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.)

SYMBOL PARAMETER TEST CONDITIONS?! LIMITS UNIT
o Min Typ? Max
) Ao- Ay, loz = -3mA 24 34 v
Vou High-level output Bg-B; Vee = Min, V)= Max, lony = -1mA 2.5 v
voltage Bo- By Vi = Min loHs = -12mA 2.0 34 V'
Vor Low-level output Ao-Ay Vee = Min, Vi = Max, Vi = Min, loL = 20mA 0.35 0.50 A
voltage Bo-B; Vee = Min, Vi = Max, Vi = Min, lop = 48mA 0.35 0.55 \
Vik Input clamp voltage Vee = Min, I =1 -0.73 -1.2 \"
1 Input current at maxi- | OE, T/R Veg =0V, V= 7.0V 100 pA
mum input voltage Vee =0V, Vi =27V 20 HA
Qg: Q;' Vee = 5.5V, V) = 5.5V, OF = <0.8V 10 mA
2 High-level input current | OE Vee = Max, Vi =2.7V T/R <0.8V 40 HA
' OF and T/R only R OF <0.8V 40 pA
PR} Low-level inputcurrent | Ag - A7, Vee = 5.5V, T/R = 5.5V, OF = GND -600 HA.
Bo- By Vee = 5.5V, T/R = GND, OE = GND -600 HA
liz Low-level input current | OE Vee = Max, V= 0.5V T/R <0.8V -0.75 -1.2 mA
OE and T/R only TR OF <0.8V -0.75 -1.2 mA
lfﬁn vOJ]f;:;a;z ::Iti;;lét current High-level Vo = Max, OF = 2.0V, V= 2.7V 0 70 VA
lflz:,: vO;:;;;a;ea ::lg:jt current Low-level Veg = Max, OF = 2.0V, V, = 0.5V 600 pA
los Short-circuit Ap- Ay Vee = Max -60 -150 mA
output current’ Bo-B; -100 -225 mA
leeH . Vi 24.0V 85 114 mA
lec Supply current (total) leoL Ve = Max Vi =GND 100 125 mA
lecz Vi 24.0V 110 140 mA
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AC ELECTRICAL CHARACTERISTICS (When measured in accordance with the procedures outlined in Signetics LOGIC App Note
202, “Testing and Specifying FAST Logic.")

SYMBOL PARAMETER TEST CONDITIONS LIMITS UNIT
) Tp = +25°C Ta=-55°C 1o +125°C
Vee = +5.0V Vee = 45.0V £ 10%
C_ =50pF, R = 500Q CL = 50pF, R = 500Q
Min Typ Max Min Max
b | b BrorByio Waveform 1 25 |36 | &0 | % | 78| m
tozH Output enable time Waveform 2 20 7.0 75 2.0 11.0 ns
tpzt to High and Low level Waveform 3 35 6.5 75 3.5 10.0 ns
tpHz Output disable time Waveform 2 3.0 45 6.5 3.0 8.0 ns
tprz from High and Low level Waveform 3 2.0 4.0 6.0 20 8.5 ns
NOTES:

1. For conditions shown as Min or Max, use the appropriate value specified under recommended operating conditions for the applicable type
and function table for operating mode. ’ '

2. Alltypical values are at Vg =5V, Tp = 25°C: . )

3. Not more than one output should be shorted at a time. For testing los, the use of high-speed test apparatus and/or sample-and-hold tech-
niques are preferable in order to minimize internal heating and more accurately reflect operational values. Otherwise prolonged shorting of a
High output may raise the chip temperature well above normal and thereby cause invalid readings in other parameter tests. In any sequence
of parameter tests, log tests should be performed last.

AC WAVEFORMS

An, Bp M M TEp, ™ ' ™

tPLH tPHL tpzH PHZ Vou 0.3V
Bn, An A{'] M An B A
_T_\—— ov

Waveform 2. 3-State Output Enable Time to High Level
and Output Disable Time from High Level

Waveform 1. Propagation Delay for Data to Output

tpzL tpLz >

35V
Ans B M z i
_[— VoL +0.3V

Waveform 3. 3-State Output Enable Time to Low Level and
Output Disable Time from Low Level

NOTE: For all wavetorms, Vi = 1.5V
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TEST CIRCUIT AND WAVEFORM

le »!
L 27V w raaiid
Vx Vee NEGATIVE
? 7.0V PULSE \{"] m
T‘ " 0.3V 0.3V ov
L
VIN Vout
PULSE D.UT. l‘— THLD Lt —-I ~
GENERATOR
t -
Rr CLS RL |‘_ CTLH) T _,’ 3.0V
2.7V 27V
POSITIVE
]: PULSE A" A"
= = = =T = 03V ! w | ROV oy
VM =15V
Test Circuit for 3-State Outputs Input Pulse Definitions
SWITCH POSITION
TEST SWITCH INPUT PULSE CHARACTERISTICS

oz, closed Family Rep. Rate |Pulse Width Ll trHL

tpzL closed -

All other open 54F . 1MHz 500ns <25ns | <2.5ns
DEFINITIONS:
R_. = Load Resistor; see AC Characteristics for value.
C_. = Load capacitance includes jig and probe capacitance; see AC Characteristics for value.
Ry = Termination resistance should be equal to Zoyt of pulse generators.
Vx = Unclocked pins must be held at: <0.8V; >2.7V or open per Function Table.
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Dual 4-Input Multiplexer (3-State)

Product Specification

FEATURES outputs are forced to a High impedance ORDERING INFORMATION
« 3-State outputs for bus interface and  (Hi-Z) state. DESCRIPTION ORDER CODE
multlplex expansion The S4F2s3is the ogic Implementation of | 16.pin Geranic DIP 54F253/BEA
» Common Select inputs a 2-pole, 4-position switch; the position o
; : : ; 16-Pin Ceramic FlatPack | 54F253/BFA
« Separate Output Enable Inputs the switch bgmg determined by t.he logic : :
levels supplied to the two Select inputs. 16-Pin Ceramic LLCC 54F253/B2A
DESCRIPTION All but one device must be in the High im-
“The 54F253 has two identical 4-input mul- ~ Pedance state to avoid high currents ex-
tiplexers with 3-State outputs whichselect  ceeding the maximum ratings. If the
two bits from four sources selected by Outputs of the 3-State devices are tied to-
common Select inputs (So, S+). When the gether Design of the Outpu.t Enable sig-
individual Output Enable (Eq,, Eou) inputs nals must ensure that there is no overlap.
of the 4-input multiplexers are High, the
INPUT AND OUTPUT LOADING AND FAN-OUT TABLE
54F(U.L.) LOAD VALUE
PINS DESCRIPTION HIGH/LOW HIGH/LOW
loa - l3a Port A data inputs 1.0/1.0 20pA/0.6mA
lop - lap Port B data inputs 1.011.0 20uA/0.6mA
So-S; Common select inputs 1.0/1.0 20pA/0.6mA
OE, Port A output enable input (active Low) 1.0/1.0 20pA/0.6mA
OFE, Port B output enable input (active Low) 1.0/1.0 20pA/0.6mA
Ya Yo 3-State outputs 50/33 1.0mA/20mA

NOTE: One (1.0) FAST Unit Load (U.L.) is defined as: 20pA in the High state and 0.6mA in the Low state.

PIN CONFIGURATION

LOGIC SYMBOL

UE..E E VCC 1 6 5 4 3 10 11 12 13 15
s [ ) oxs L
13a [3] [14] 5o TEa loa Ma 12a 13a lob b k2o l3b OFp
12a [4] 13 I3 14— 5

ha [5] [12] 1o

loa [€] 1] 14p E
Ya E [19] 10p e M

GND 8] 9] vy

7 9
For LLCC pin assignments, see JEDEC Standard No. 2 For LLCC pin s, see JEDEC No. 2
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LOGIC DIAGRAM

OEaloa la  l2a  l3a $4 So . b Wb b 1pTEp
m e e @ [ @ (14) a0y ] 2] 09 %;s)

[y}
Ya

For LLCC Pin Assignment, See JEDEC Standard No. 2

FUNCTION TABLE
INPUTS OUTPUT

So Sy lo h I I3 OE Y
X X X X X X H 4]
L L L X X X L L
L L H X X X L H
H L X L X X L L
H L X H X X L H
L H X X L X L L
L H X X H X L H
H H X X X L L L
H H X X X H L H

H = High voltage level

L = Low voltage level

X = Don'tcare

(2) = High impedance (off) state

ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. Unless
otherwise noted these limits are over the operating free-air temperature range.)

SYMBOL PARAMETER RATING UNIT
Vee Supply voltage range -0.5t0 +7.0 \)
Vi Input voltage range 051t0+7.0 v

Iy Input current range -30to +5.0 mA
Vo Voltage applied to outputin High output state range -0.5t0 +Vee \
lo Current applied 1o output in Low output state 40 mA
Tsta Storage temperature range -65 to +150 °C
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RECOMMENDED OPERATING CONDITIONS
SYMBOL PARAMETER LIMITS UNIT
Min Nom Max
Vee Supply voltage 45 5.0 55 \
VH High-level input voltage 2.0 \
ViL Low-level input voltage 0.8 \
lik Input clamp current -18 mA
loHz2 High-level output current -3 mA
loHs High-level output current -1 mA
loL Low-level output current 20 mA
Ta Operating free-air temperature range -55 +125 °C
DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless ctherwise noted.)
SYMBOL PARAMETER TEST CONDITIONS? LIMITS UNIT
Min Typ? Max
VoH High-level output voltage Vee =Min, Vi = Max, lonz = -3mA 24 Vv
Vii=Min lony = -1mA 25 ] \'
VoL Low-level output voltage Vee = Min, Vi = Max, Vi = Min, loL = Max 0.35 0.50 v
Vik Input clamp voltage Vee =Min, | =1k -0.73 -1.2 v
iz L no;?tt:gzurrent at maximum input Voc = Max, V| = 7.0V 100 VA
iy High-level input current Vce = Max, V| =27V 1 20 pA
I Low-level input current Vee = Max, V| =0.5V -0.4 -0.6 mA
loz | igh-iovel vetiage applied Vee = Max, Viu = Min, Vo = 2.7V 2 | s | pa
oo | puescumen Voo = ax, Vg = Min Vo - 05V HEIE
los Short-circuit output current3 Vee = Max -60 -80 -150 mA
IccH OEn= GND; Sy = lh24.0V 10 16 mA
lee Supply current?® (total) | leor Vee = Max OF,=Sy=L=GND 12 23 mA
lecz O, 24.0V; by =S, =GND 14 23 mA
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AC ELECTRICAL CHARACTERISTICS (When measured in accordance with the procedures outlined in Signetics LOGIC App Note
202, *Testing and Specifying FAST Logic.”)

SYMBOL PARAMETER TEST CONDITIONS LIMITS UNIT
Ta = +25°C Ta =-55°C to +125°C
Vee = +5.0V Vee = +5.0V+ 10%
C =50pF, R_ = 500Q Cy = 50pF, R, = 500Q2
Min Typ Max Min Max
teLH Propagation delay 3.0 45 7.0 25 9.0 . ns
tphy Data to output Waveform 1 30 5.0 7.0 25 9.5 ns
tpLH Propagation delay 55 75 12.5 35 15.0 ns
tpHL Select to output Waveform 1 45 8.5 11.0 25 140 ns
tpzH 8”&"";; ?:3;'8 time Waveform 2 3.0 6.5 9.0 25 10.5 ns
tozL 8“3,3" g\‘;?’e time Waveform 3 3.0 65 95 25 11.0 ns
Output disable time Waveform 2
tHz from High level Waveform 3 20 35 50 20 6.5 ns
Output disable time Waveform 3
teLz from Low level Waveform 4 20 3.0 6.0 2.0 9.0 ns
NOTES:

1. For conditions shown as Min or Max, use the appropriate value specified under recommended operating conditions for the applicable type
and function table operating mode.

2. Al typical values are at Vgg = 5.0V, Ta = 25°C.

3. Not more than one output should be shorted at a time. For testing lgs, the use of high-speed test apparatus and/or sample-and-hold tech-
niques are preferable in order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a
High output may raise the chip temperature well above normal and thereby cause invalid readings in other parameter tests. In any sequence
of parameter tests, log tests should be performed last.

4. lcc is measured with outputs opened.

AC WAVEFORMS

torS i M CE

tPLH tpHL tpzH tpuz > l—:— VoH 0.3V
VoH ! VoH

Y VM VM Y VM (
VoL Vou

Waveform 2. 3-State Output Enable Time to High Level
and Output Disable Time from High Level

Waveform 1. Propagation Delay
Data and Select to Output

tpzL tprz >

3a.s5v

Y vu !
T oo
VoL +0.3V

Waveform 3. 3-State Output Enable Time to Low Level and
Output Disable Time from Low Level

NOTE: For all waveforms, Vp = 1.5V
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TEST CIRCUIT AND WAVEFORM

I |
Lo T tw "rramil
Vx Vec NEGATIVE
? 70V PULSE VM \{"}
T_ a 0.3V 03V ov
L
ViN Vour
PULSE D.U.T. I‘_ THL LA _-l =~
GENERATOR
tTH il
Ry CLS Ry }‘_ L) = _'I 3.0v
27v P34
POSITIVE
:[ PULSE M AL
= = = = = = 0.3V I W | KO3V __ ov
VM= 1.5V
Test Circult for 3-State Outputs Input Pulse Definitions
SWITCH POSITION
TEST SWITCH INPUT PULSE CHARACTERISTICS

toz, closed Family | Rep.Rate |PulseWidth| tyy trHL

ton closed

All other open 54F 1MHz 500ns <2.5ns | <2.5ns
DEFINITIONS:
R. = Load Resistor; see AC Characteristics for value.
C. = Load capacitance includes jig and probe capacitance; see AC Characteristics for value.
Rr = Termination resistance should be equal to Zoyt of pulse generators.
Vx = Unclocked pins must be held at: <0.8V, >2.7V or open per Function Table.
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54F257A
Data Selector/Multi

plexer

Quad 2-Line to 1-Line Data Selector/Multiplexer (3-State)

FEATURES Data appears at the outputs in true (non- ORDERING INFORMATION
« Multifunction capability inverted) form from the selected outputs. DESCRIPTION ORDER CODE
« Non-Inverting data path Tfha 544':2]572 is ‘h_? logic “,:“z:em:"‘a‘tiﬁ“ 16-Pin Ceramic DIP 54F257A/BEA
g of a 4-pole, 2-position switch where the - -
* 3-State outputs position of the switch is determined by the | 16-Pin Ceramic FlatPack | 54F257A/BFA
* Ses 54F258A for inverting version logic levels supplied to the Select input. 16-Pin Ceramic LLCC | 54F257A/B2A
Outputs are forced to a High impedance
DESCRIPTION . . . “off” state when the Output Enable input
The ‘54F257A 'has four identical 2-|nput (OE) is High. All but one device must be in
mumplexer.s with 3-State outputs which the High impedance state to avoid cur-
sel:ct 4 bits of data from two sour::es rents exceeding the maximum ratings if
under control °f. a common Data Select outputs are tied together. Design of the
input (S). The Iy inputs are selacted when output enable signals must ensure that
the Selectinputis Low and the |, inputs are there is no overlap when outputs of
selected when the Select input is High. 3-State devices are tied together.
INPUT AND OUTPUT LOADING AND FAN-OUT TABLE
S4F(U.L) LOAD VALUE
PINS DESCRIPTION HIGH/LOW HIGH/LOW
lon - in Data inputs 1.011.0 201A/0.6mA
S Common select input 1.0/1.0 20pA/0.6mA
OE Enable input (active Low) 1.0/1.0 20pA/0.6mA
Ya, Y Data outputs 150/33 3.0mA/20mA

NOTE: One (1.0) FAST Unit Load (U.L.) is defined as: 20pA in the High state and 0.6mA in the Low state.

PIN CONFIGURATION LOGIC SYMBOL
15 2 3 5 6 1 10 14 13
s~ 8 ve LI
s 2] i3] oF OE lpa Ha lob hb loc Mc lod hd
a 3] [14] toa
Ya E E hd 1 — s
oo [5] 12] vg
o [€] 1] toc v v
Y [7] [10] 1sc A A hd d
GND [6] ORA
4 ? 9 12
For LLCC pin assignments, see JEDEC Standard No. 2 For LLCC pin see JEDEC d No. 2
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Data Selector/Multiplexer 54F257A
LOGIC DIAGRAM FUNCTION TABLE
INPUTS OUTPUT
I
TE la la kb kbl ke ld hd S ZE i :‘2 ): (Z)
15 {@ 3) (5 (6) m (10) (14) a3) (1) L H % L L
L H X H H
L L L X L
% L L H X H
- - - H = High voltage level
L = Low voltage level
X = Don'tcare
(Z)= High impedance (off) state
@) Y} ) (12)
Y Yo Ye Yd
For LLCC pin ass see JEDEC No. 2

otherwise noted these limits are over the operating free-air temperature range.)

ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. Unless

SYMBOL PARAMETER RATING UNIT
Vee Supply voltage range -0.5t0 +7.0 \
] Input voltage range -0.5t0 +7.0 v

h Input current range -30to0 +5.0 mA
Vo Voltage applied to output in High output state range -0.5t0 +Vce v
lo Current applied to output in Low output state 40 mA
Tsta Storage temperature range -651t0 +150 °C

RECOMMENDED OPERATING CONDITIONS
SYMBOL PARAMETER LIMITS UNIT
Min Nom Max

Vee Supply voltage 4.5 5.0 55 \
Vi High-level input voltage 2.0 v
Vi Low-level input voltage 08 v
Ik Input clamp current -18 mA
loH2 High-level output current -3.0 mA
loH1 High-level output current -1.0 mA
loL Low-level output current 20 mA
Ta Operating free-air temperature range -55 +125 °C
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54F257A

DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.)

SYMBOL PARAMETER TEST CONDITIONS! LIMITS UNIT
Min Typ? Max
Von High-level output voltage Vee = Min, Vi = Max, loHz = -3mA 24 \
Vi =Min lont = -1mA 25 \
VoL Low-level output voltage Veg = Min, V= Max, Vi = Min, lg. = Max 0.35 0.50 A
Vi Input clamp voltage Vee =Min, |; = Ik -0.73 -1.2 \
loz4 Sg‘:—li‘\?e?:;ﬁ:’atg?g:&:ed Ve = Max, Viy = Min, Vg = 2.7V 2 50 HA
loz f;";f_}:fgl"\:’o‘ﬁ:;g“a’g;’,‘igd Vg = Max, Viy = Min, Vg = 0.5V 2 -50 VA
e | meutcurentatmaximum Voo = Max, Vi = 7.0V 100 | pa
Iy High-level input current Vee = Max, V, =2.7V 1 20 pA
I Low-level input current Vee = Max, V=05V 0.4 -0.6 mA
los Short-circuit output current® Vgg = Max, Vg = 0.0V -60 -80 -150 mA
lecH 9.0 15.0 mA
lec Supply current? (total) | leoL Vee = Max 14.5 220 mA
locz 15.0 23.0 mA

202, “Testing and Specifying FAST Logic.")

AC ELECTRICAL CHARACTERISTICS (When measured in accordance with the procedures outlined in Signetics LOGIC App Note

SYMBOL PARAMETER TEST CONDITIONS LIMITS UNIT

Ta = +25°C Ta=-55°Cto +125°C

ch = +5.DV VCC = +5.0V i' 10%

C_ = 50pF, R, = 50082 C_ = 50pF, R = 500Q2
Min | Typ Max Min Max
tpLH Propagation delay 3.0 45 6.0 3.0 8.0 ns
thrL nay I 10 Yp Waveform 1 20 35 5.0 15 70 ns
tpLn Propagation delay 45 75 9.5 45 11.5 ns
thrL StoY, Waveform 1 40 55 7.0 40 9.0 ns
tezy Output enable time Waveform 2 2.5 6.5 75 25 9.5 ns
trzL to High or Low level Waveform 3 25 6.0 7.5 25 9.5 ns
teHz Output disable time Waveform 2 2.0 4.0 55 2.0 6.5 ns
trLz from High or Low Waveform 3 20 35 55 2.0 6.5 ns
NOTES:

1. For conditions shown as Min or Max, use the appropriate value specified under recommended operating conditions for the applicable type
and function table operating mode.

2. Attypical values are at Vg = 5V, Ty = 25°C.

3. Not more than one output should be shorted at a time. For testing los, the use of high-speed test apparatus and/or sample-and-hold tech-
niques are preferable in order to minimize internal heating and more accurately reflect operational values. Otherwise prolonged shorting of a
High output may raise the chip temperature well above normal and thereby cause invalid readings in other parameter tests. In any sequence
of parameter tests, log tests should be performed last.

4. Measure lgc with all outputs open and inputs grounded.
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54F257A

Data Selector/Muitiplexer

APPLICATIONS
ENABLE —q C
Sy B 54F139
» J— A Yo Y91 Y2 Y3
Sq l
S WORD A WORD B WORD C WORD D . WORD E WORD F WORDG WORD R
— — — —
| I I I | I
loa I1a lob l1b loc Mc lod lid 10a 11a lob l1b loc Mic lod hd 10a 1a lob hb loc l1c lod hd loa l1a lob b loc hic lod hd
LooE Lof OF Lo 0E OE
54F257A 54F257A 54F257A 54F257A
s s s s .
Ya Yb Ye Y4 Ya Yo Ye Yd Ya Yb Yo Y4 Ya Y Yo Y4
| ! | S
! 4-BIT
DATA
BUS
AC WAVEFORMS
lors OF
tPzH tPHZ Vou 03V
VoH 1 —r VoH
Y \{"] A/ Y A\ §
VoL ov
Waveform 1. Pr tion Delay Waveform 2. 3-State Output Enable Time to High Level
Data and Select to Output and Output Disable Time from High Level
OE N vu
L ‘PLZ >
3.5V
Y vm !
Vor
—L VoL +0.3V
Waveform 3. 3-State Output Enable Time to Low Level and
Output Disable Time from Low Level
NOTE: For all wavetorms, Vpy = 1.5V
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Data Selector/Multiplexer 54F257A

TEST CIRCUIT AND WAVEFORM

! |
27V w el
vx  Vec Yo rov NEGATIVE ™ Vi
7t ° .
L
VIN Vour
PULSE DU “— THL(H) LK) —'I I
GENERATOR )
Rt tTH il
Ry CLS RL Her) =D _,I 3.0v
27V 2V
POSITIVE
PULSE \("} A"}
== = == = 0.3v ) 0.3V
i w 1 ov
VM=15V
Test Circult for 3-State Outputs Input Pulse Definitions
SWITCH POSITION
TEST SWITCH INPUT PULSE CHARACTERISTICS
tpLz, closed Family | Rep.Rate |Pulse Width| tny tTHL
tozL closed
All other open S4F 1MHz 500ns <25ns | <2.5ns
DEFINITIONS:
R_. = Load Resistor; see AC Characteristics for value.
C_ = Load capacitance includes jig and probe capacitance; see AC Characteristics for value.
Rr = Termination resistance should be equal to Zoyr of pulse generators.
Vx = Unclocked pins must be held at: <0.8V, >2.7V or open per Function Table.
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54F258A

Data Selector/Multiplexer

Quad 2-Line to 1-Line Data Selector/Multiplexer (3-State)

Product Specification

Military Logic Products
FEATURES Data appears at the outputs in true ORDERING INFORMATION
o Multifunction capability (non-inverted) form from the selected DESCRIPTION ORDER CODE
outputs.
¢ Non-inverting data path The 54E258A is the lodical imol \ Ceramic DIP 54F258A/BEA
. o is the logical implementa- -
* 3-State outputs tion of a 4-pole, 2-position switch where Ceramic Flat Pack 54F258A/BFA
¢ See 54F257A for non-inverting the position of the switch is determined by | Ceramic LLCC 54F258A/B2A
version the logic level supplied to the Select input.
Qutputs are forced to a High impedance
DESCRIPTION “off” state when the Output Enable input
The 54F258A has four identical 2-input  (OE)is high. All but one device must be in
multiplexers with 3-State outputs which the High impedance state to avoid cur-
select 4 bits of data from two sources rents exceeding the maximum ratings if
under control of a common Select input  outputs are tied together. Design of the
(S). The lp, inputs are selected when the  outputsignals must ensure thatthere is no
Select input is Low and the |y, inputs are  overlap when outputs of 3-State devices
selected when the Select input is High. are tied together.
INPUT AND OUTPUT LOADING AND FAN-OUT TABLE
54F(U.L.) LOAD VALUE
PINS DESCRIPTION HIGH/LOW HIGH/LOW
lon @ bin Data inputs 1.0/1.0 20pA/0.6mA
S Common select input 1.0/1.0 20pA/0.6mA
OE Enable input (active Low) 1.0/1.0 20pA/0.6mA
Ya-Yy Data outputs 150/40 3.0mA/20mA
NOTE: One (1.0) FAST Unit Load (U.L.) is defined as: 20pA in the High state and 0.6mA in the Low state.
PIN CONFIGURATION LOGIC SYMBOL
5 2 3 5 6 11 10 ¥4 13
so] 7 8 veo LT
loa [Z] 18] OE OE loa la lob lb loc lc lod ha
ha 3] [13] 1oa
Ya [{ 13] 14q 1 —1s
oo [£] i7] Ya
1 [€] 1] toc
Y% [ [19] te W h Y M
ERB
4 7 9 12
For LLCC pin see JEDEC Standard No. 2 For LLCC pin see JEDEC No.2
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Data Selector/Multiplexer : 54F258A
LOGIC DIAGRAM FUNCTION TABLE
INPUTS OUTPUT
) OE s ! 1 Y
TE lw Ma db b fc  he la  ha S — ; ): 2
(15) |{2) () ‘ 5) (6) (1] (10) (14) (13) 1v L H X L H
L H X H L
L L L X H
L L H X L
- - - H = High voltage level
L = Low voltage level
X = Don'tcare
(2)= High impedance (off) state
@ (y] (L] 12)
Ya Yb Ye Yd
LLCC pin assignments, see JEDEC Standard No. 2

ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. Unless
otherwise noted these limits are over the operating free-air temperature range.)

SYMBOL PARAMETER RATING UNIT
Vee Supply voltage range -051t0+7.0 \
] Input voltage range -051t0+7.0 \

[ Input current range -301to +5.0 mA
Vo Voltage applied to output in High output state range -051t0+5.5 \'
lo Current applied to output in Low output state 40 mA
Tsta Storage temperature range -65 to +150 °C

RECOMMENDED OPERATING CONDITIONS

SYMBOL PARAMETER LIMITS UNIT
Min Nom Max

Vee Supply voltage 45 5.0 55 \'
Vi High-level input voltage 2.0 N \Y
Vi Low-level input voltage 0.8 A
Ik Input clamp current -18 mA
lonz High-level output current : -3.0 mA
o High-level output current -1.0 mA
oL Low-level output current 20 mA
Ta Operating free-air temperature range -55 +125 °C
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Data Selector/Multiplexer

54F258A

DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.)

SYMBOL PARAMETER TEST CONDITIONS! LIMITS UNIT
Min Typ? Max
Vou High-level output voltage Vge = Min, Vi = Max, lonz = -3mA 24 V)
VIH =Min IOHI =-1mA 25 \
VoL Low-level output voltage Ve = Min, V) = Max, Vi = Min, Ig. = Max 0.35 0.50 \
Vik Input clamp voltage Vee =Min, | = ik -0.73 -1.2 v
om | sliesupucaront Voo = Max, Vi M. Vo 27V o | w
on | hsalpipuorent Voo « M, Vo= i, Vo =05V o | w
Input current at maximum
lH2 input voltage Vee = Max, V= 7.0V 100 pA
I High-level input current Vee = Max, V= 2.7V 1 20 HA
Iy Low-level input current Vee = Max, V=0.5V -04 -0.6 mA
los Short-circuit output current® Ve = Max -60 -80 -150 mA
leeH 8.5 11.5 mA
lcc Supply current* (total) | I, Vee = Max 17.0 23.0 mA
leez 16.0 22.0 mA

202, “Testing and Specifying FAST Logic.")

AC ELECTRICAL CHARACTERISTICS (When measured in accordance with the procedures outlined in Signetics LOGIC App Note

SYMBOL PARAMETER TEST CONDITIONS LIMITS UNIT

Ta = +25°C Ta =-55°Cto +125°C

Vee = +5.0V Vee = +5.0VE 10%

Cy = 50pF, Ry = 50002 Cy = 50pF, R, = 50002
Min Typ Max Min Max
teLn Propagation delay 3.0 45 6.0 2.0 8.0 ns
tonL IhtoV, Waveform 1 10 | 25 40 10 50 ns
teLH Propagation delay - 35 6.5 8.0 35 10.0 ns
tort S, Waveform 1 25 6.0 8.0 25 10,0 ns
tpzH Output enable time Waveform 2 4.0 6.0 75 35 9.5 ns
trzL to High or Low level Waveform 3 4.0 55 7.5 35 9.5 ns
tpHz Output disable time Waveform 2 20 35 55 2.0 7.0 ns
toLz from High or Low Waveform 3 20 35 5.5 20 6.5 ns
NOTES:

1. For conditions shown as Min or Max, use the appropriate value specified under recommended operating conditions for the applicable type
and function table operating mode.

2. Attypical values are at Ve = 5V, T = 25°C.

3. Not more than one output should be shorted at a time. For testing los, the use of high-speed test apparatus and/or sample-and-hold tech-
niques are preferable in order to minimize internal heating and more accurately reflect operational values. Otherwise prolonged shorting of a
High output may raise the chip temperature well above normal and thereby cause invalid readings in other parameter tests. In any sequence
of parameter tests, lpg tests should be performed last.

4. lcc is measured with all outputs open.
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Data Selector/Multiplexer

54F258A

AC WAVEFORMS
n S \('] VM OE
VOH 0.3V
PLH PHL
VoH —’,‘_ VoH
¥n \["] VM Ya m :
VoL ov
Waveform 2. 3-State Output Enable Time to High Level
Waveform 1. Propagation Delay
Data and Select to Output and Output Disable Time from High Level
TE VM \{"]
tpzL tprz > asv
.V
Yn "] ‘ VoL
—L You, +0.3V

Waveform 3. 3-State Output Enable Time to Low Level and
Output Disable Time from Low Level

NOTE: For all waveforms, Vpq = 1.5.

TEST CIRCUIT AND WAVEFORM

“ v L 27V w v
x Vec NEGATIVE
? rov  BEGAT ' v
0.3V 0.3V
VIN T— Vout A |4— —»{ }<~ .
PULSE OUT 3 THL() TLH(t)
GENERATOR
trLH ttHuy ~> [
Ry CLs R |-— o = \ aov
2.7V 2.7V
POSITIVE
L L L B PULSE m VM\R
e = = - = = 0.3V | tw { X 0.3V o
VM =15V
Test Circult for 3-State Outputs Input Puise Definitions
SWITCH POSITION
TEST SWITCH INPUT PULSE CHARACTERISTICS
tprz, closed Family | Rep.Rate |PulseWidth | tny tTHL
tpzL closed
All other open 54F 1MHz 500ns <25ns | <2.5ns
DEFINITIONS:
RL = Load Resistor; see AC Characteristics for value.
CL = Load capacitance includes jig and probe capacitance; see AC Characteristics for value.
Rr = Termination resistance should be equal to Zgyt of pulse generators.
Vx = Unclocked pins must be held at: <0.8V, >2.7V or open per Function Table.
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Military Logic Products

FEATURES
+ Combines demuitiplexer and 8-bit
latch

o Serlal-to-parallel capabllity

« Output from each storage bit
available

« Random (addressable) data entry
» Easily expandable

54F259
Latch

8-Bit Addressable Latch
Product Specification

DESCRIPTION

The 54F259 addressable latch has four
distinct modes of operation that are select-
able by controlling the Master Reset and
Enable inputs (see Function Table). In the
addressable latch mode, data at the Data
(D) inputs is written into the addressed
latches. The addressed latches will follow
the Data input with all unaddressed
latches remaining in their previous states.

should be held High (inactive) while the
address lines are changing. In the 1-of-8
decoding or demultiplexing mode (MR =E
= Low), addressed outputs will follow the
level of the D inputs, with all other outputs
Low. Inthe Master Reset mode, alloutputs
are Low and unaffected by the Address
and Data inputs.

ORDERING INFORMATION

¢ Common Clear Input In the store mode, all latches remain in DESCRIPTION ORDER CODE
» Useful as a 1-of-8 active High theirprevious states and are unaffected by - -
decoder the Data or Address inputs. 16-Pin Ceramic DIP 54F259/BEA
To eliminate the possibility of entering er- 16"’?" Ceram.c Flat Pack | 54F259/BFA
roneous data in the latches, the enable | 20-Pin Ceramic LLCC S4F259/82A
INPUT AND OUTPUT LOADING AND FAN-OUT TABLE
54F(U.L) LOAD VALUE
PINS DESCRIPTION HIGH/LOW HIGH/LOW
MR, E Master reset, enable inputs 1.0/1.0 20pA/0.6mA
Ag, Az Address Inputs 1.0/1.0 20pA/0.6mA
D Data input 1.0/1.0 20pA/0.6mA
Qo-Qy Outputs 50/33 1mA/20mA
NOTE: One (1.0) FAST Unit Load (U.L.) is defined as: 20pA in the High state and 0.6mA in the Low state.
PIN CONFIGURATION LOGIC SYMBOL
13 1 2 3
—_—
A [0 @ Ve t', Alo Al AI
] s wr 1 A2
2 [ ) £ U —d E
% [3] 13 o
o [3] 12l o 15 —d MA
[3 1] Q
% (] 4 o G Gy Gz Q3 Q4 Q5 05 Q7
= o [TTTTTT]
GND (3] 9] Q4
4 5 6 7 8 1011 12
For LLCC pin see JEDEC Standard No. 2 For LLCC pin assignments, see JEDEC Standard No. 2
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Latch 54F259
LOGIC DIAGRAM
E D Ao Ay Az WR
(14 (13) (O] @ @ (15)
e in| <] 1l Gl Ll L
4 (] (10 an (12)
" Qo Q Q2 Qa3 Qs Qs Q7
For LLCC pin see JEDEC Standard No. 2
MODE SELECT — FUNCTION TABLE
OPERATING MODE INPUTS OUTPUTS
MRE| E | D |A | A |A Qo Q Q; Q; | Q| Qs | Qg Qy
Master Reset L H X X X X L L L L L L L L
L L d L L Q=d L L L L L L L
L L d H L L L Q=d L L L L L L
Demultiplexer L L d L H L L L Q=d L L L L L
(active High decoder . . . . . . . . . . . .
when D = H . . . . . . .
Cle|le|m|h]L L L L Ll L] L | q=d
Store (do nothing) H H X X X X do Q1 Q2 Q3 | G4 Qs 9s a7
HilL|d]L[LJIL] Q=d a1 ® G | 9 | 9 | G a
H{L|]d/lH|[LI|L do Q=d Q2 G | 9 [ .95 s a7
H|L]|d L(H L do a1 Q=d | g | q [ g s ar
Ac uressable latch . . . . . . . . . . . . .
HlL|dlH|Aa[H] a a 9 |a | o | a | Q=d

High voltage level steady state.

Low voltage level steady state.

Don'tcare.

High or Low data one set-up time prior to the Low-to-High Enable transition.

= Lower case letters indicate the state of the referenced output established during the last cycle in which it was addressed or cleared.

H
L
X
d
q
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Latch

54F259

ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. Unless
otherwise noted these limits are over the operating free-air temperature range.)

SYMBOL PARAMETER RATING UNIT
Vee Supply voltage range -0.5t0 +7.0 \
Vi Input voltage range -05t0+7.0 \
Iy Input current range -30 to +5 mA
Vo Voltage applied to output in High output state range -0.5to +Veo \
lo Current applied to output in Low output state 40 mA
Tsta Storage temperature range -65to +150 °C
RECOMMENDED OPERATING CONDITIONS
SYMBOL PARAMETER LIMITS UNIT
Min Nom Max
Ve Supply voltage 4.5 5.0 55 \
Vi High-level input voltage 2.0 v
Vi Low-level input voltage 08 \
lik Input clamp current -18 mA
loH High-level output current -1 mA
loL Low-level output current 20 mA
Ta Operating free-air temperature range -55 +125 °C
DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.)
SYMBOL PARAMETER TEST CONDITIONS! LIMITS UNIT
Min Typ? Max
Vou High-level output voltage Vee = Min, V)L = Max, loy = Max, Vi = Min 25 \
VoL Low-level output voltage Vee = Min, Vi = Max, lor = Max, Viy = Min 0.35 0.50 v
Vi Input clamp voltage Vee = Min, I =1k -0.73 -1.2 \
Iz mggltrrfgrrrr\‘,l::)ﬁ: voltage Voo =Max, V; = 7.0V 100 WA
L1 High-level input current Voo = Max, V,=2.7V 20 HA
' Low-level input current Vee = Max, V| =0.5V -0.6 mA
los Short-circuit output current® Vee = Max -60 -150 mA
lec Supply current (total) lecH Vee = Max 24 46 mA
ICCL 37 75 mA
AC ELECTRICAL CHARACTERISTICS
SYMBOL PARAMETER TEST CONDITIONS LIMITS UNIT
Ta=+25°C Tp=-55°C to +125°C
Vee = +5.0V Vee = +5.0V £10%
Cy = 50pF, R| = 50082 C, =50pF, R = 500Q2
Min Typ Max Min Max
| Doar Waeomz | 59 | &5 | 70 | 25 | ito |
r | Eopageiondie weom [ S5 (B [0 8 | w | w
Tl woems | 35 (W0 [ U2 B [ W[ @
teHL ,';,'ﬁ‘ﬁgg:b“ delay Waveform 4 5.0 70° 9.0 5.0 14.0 ns
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Latch

54F259

AC SETUP REQUIREMENTS

SYMBOL PARAMETER TEST CONDITIONS LIMITS UNIT
' Ta=+25°C Tp =-55°C to +125°C
Vee = +5.0V Veg = +5.0V£10%
C_=50pF, R, = 500Q2 C, =50pF, RL =500Q
Min Typ Max Min Max
ts(H) Setup time, High or Low 3.0 3.0 ns
(L) DioE : Waveform 5 65 80 ns
th(H) Hold time, High or Low 0 (] ns
ta(L) DtoE Waveform 5 0 0 ns
Setup time, High or Low
te Aj o E4 Waveform 6 2.0 2.0 ns
tg ::Igtgsne, High or Low Waveform 6 0 1.0 ns
tw E pulse width Waveform 1 75 8.0 ns
tw MR pulse width Waveform 4 3.0 4.0 ns
NOTES:
1. For conditions shown as Min or Max, use the appropriate value specified under recommended operating conditions for the applicable type

and function table for operating mode.

2. Alltypical values are at Ve =5V, Ta = 25°C.
3. Not more than one cutput should be shorted at a time. For testing los, the use of high-speed test apparatus and/or sample-and-hold tech-
niques are preferable in order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a
High output may raise the chip temperature well above normal and thereby cause invalid readings in other parameter tests. In any sequence
of parameter tests, log tests should be performed last.
4. The Address to Enable setup time is the time before the High-to-Low Enable transition that the Address must be stable so that the correct
latch is addressed and the other latches are not affected.
§. The Address to Enable hold time is the time after the Low-to-High Enable transition that the Address must be stable so that the correct latch
is addressed and the other latches are not affected.
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Latch 54F259

AC WAVEFORMS

L \['] m
tpLH tPHL
Vou
M M
G VoL
Qq ] M
VoL
Waveform 1. Propagation Delay Enable to Waveform 2. Propagation Delay Data to Output
Output and Enable Pulse Width
An
\'] \[']
PHL tPLH
Vou
Qn AL A"}
VoL
Waveform 3. Propagation Delay Address to Output Waveform 4. Master Reset to Qutput Delay and

Master Reset Pulse Width

ADDRESS STABLE

Waveform 5. Data Setup and Hold Times Waveform 6. Address Setup and Hold Times

NOTE: For all waveforms, V4 = 1.5V
The shaded areas indicate when the input is permitted to change for predictable output performance.
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Latch 54F259

TEST CIRCUIT AND WAVEFORM

| |
3.0v
Vx Vee 27V w £ 27v
NEGATIVE
? PULSE AL )
- 0.3V 0.V ov
ViN Vout __‘
PULSE D.U.T. THL) L) i
GENERATOR
Rr cL$ RL tTLH() THL() "{ il sov
27V 27V ’
POSITIVE
0.3V i 0.3V
I tw 1 ov

Test Circuit for Totem-Pole Outputs
V=15V

Input Pulse Definition

DEFINITIONS:
R, = Load Resistor; see AC Characteristics for value. INPUT PULSE CHARACTERISTICS
C = Load capacitance includes jig and probe capacitance; see
AC Characteristics for value. Family Rep. Rate | Pulse Width tnm L
Ry = Termination resistance should be equal to Zgt of pulse 54F 1MHz 500ns <25ns | <2.5ns
generators.
Vx = Unclocked pins must be held at: <0.8V; >2.7V or open per
FunctionTable.
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54F269
8-Bit Counter

8-Bit Bidirectional Binary Counter

Military Logic Products Product Specification
FEATURES DESCRIPTION ORDERING INFORMATION
« Synchronous counting and loading ~ The54F269is afully synchronous 8-stage DESCRIPTION ORDER CODE
. up/down counter featuring a preset capa- - -
* Bullt-In lookahead carry capabliity o orogrammable operation, carry | 24-Pin Ceramic DIP 54F269/BLA
¢ Count frequency 115MHz typ lookahead for easy cascading and a U/D | 24-Pin CeramicFlatPack | 54F269/BKA
« Supply current 95mA typ input to control the direction of counting. | 28-Pin Ceramic LLCC 54F269/B3A
All state changes, whether in counting or
parallel loading, are initiated by the rising
edge of the clock.
INPUT AND OUTPUT LOADING AND FAN-OUT TABLE
54F(U.L.) HIGH/LOW
PINS DESCRIPTION HIGHLOW | LOAD VALUE
Po-P7 Parallel data inputs 1.0/1.0 20pA/0.6mA
PE Parallel enable input (active Low) 1.0/1.0 20pA/0.6mA
uD Up-Down count control input 1.011.0 20pAV0.6mA
CEP Count enable parallel input (active Low) 1.0/1.0 20pA/0.6mA
CET Count enable trickle input (active Low) 1.0/1.0 20pA/0.6mA
cp Clock input 1.0/1.0 20uA/0.6mA
TC Terminal count output (active Low) 50/33 1mA/20mA
Q- Q7 Flip-flop outputs 50/33 1mA/20mA

LLCC PIN CONFIGURATION

NOTE: One (1.0) FAST Unit Load is defined as: 20pA in the High state and 0.6mA in the Low state.

PIN CONFIGURATION

LOGIC SYMBOL

[41[3] [] 7] B% &7 9

B 25|
6] 24
ki &
(5} B
a )
o )
(1] i
EJEORERCREACT
PINFUNCTION
1 NC 1 Q6 21 P4
2 UD 12 Q7 22 NC
3 Q0 13 CP 23 Veo
4 Q1 14 CEP 24 P3
5 Q2 15 NC 25 P2
6 Q3 16 CET 26 P1
7 Q4 17 TC 27
8 NC 18 P7 28 PE
9 GND 19 P6
10

23 22 21 20 18 16 17 15

0 O I

A4 1)

Po Py P2 P3 P4 P5 Pg Py

TC p—14
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8-Bit Counter 54F269

LOGIC DIAGRAM

Po DETAILA Do— &
=
o O
Py —| DETALLA Po— o
=
e
P, —| DETALA Do—
=
d S8 a=:
—
P; — DETAILA Po— o3
—E
! S8 E
Py — DETALA Po— o
R —" .=
P — DETAILA Po— o5
3 ] |
<= (
Pg — DETAILA - Po— o5
— ny
(
! S ( :
Py DETAILA Do— o
PE Dol
cp
o o
TEP '
TET
1 ]

DETAIL A TOUSLE LH -

PnDATA—t—— |
|
: ) ua————:—
—Dcp a t
=
|
e—-e Y _ - ___ I
PE TOOCR
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8-Bit Counter 54F269
FUNCTION TABLE
OPERATING MODE INPUTS OUTPUTS
CcP uD CEP CET PE Pn Q, TC
Paralle! load T X X X | | L (a)
T X X X ! h H (a)
Count Up T h 1 | h X Count Up (a)
Count Down T 1 i 1 h X Count Down (a)
Hold ) X h X h X An (a)
do nothing T X. X h h X Qn H
H = High voltage level steady state.
h = High voltage level one set-up time prior to the Low-to-High clock transition.
L = Low voltage level steady state. .
| = Low voltage level one set-up time prior to the Low-to-High clock transition.
X = Don'tcare.
q = Lower case letters indicate the state of the referenced output prior to the Low-to-High clock transition.
T = Low-to-High clock transition
(a)= The TC is Low when TET is Low and the counter is at Terminal Count. Terminal Count Up is with all Q,, outputs High and Terminal Count

Down is with all Qn outputs Low.
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8-Bit Counter 54F269

TIMING DIAGRAM

TEP ANDTET

\
|
1]
°2 1
;
L
03 § . :
. )
Q . !
1 1] ]
Qs ' Vo l_"'—‘—
. M
o . o —
1] 1] 1]
07 1 1] L] l_‘_
LY " " 4
L) [ v
gy o, L ' Vo
1253 1 254 255 [+] 10 2 20 1 0 255 254 253
1 ) e e—»] |=
l:a;D COUNTUP INHIBIT COUNT DOWN

ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. Unless
- otherwise noted these limits are over the operating free-air temperature range.)

SYMBOL PARAMETER RATING UNIT
Vee Supply voltage range -0.510 +7.0 Vv
Vi Input voltage range -0.5t0 +7.0 \

] Input current range -30to +5 mA
Vo Voltage applied to output in High output state range 05t0 +Veo v
lo Current applied to output in Low output state 40 mA
Tsrg Storage temperature range -65 to +150 °C
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8-Bit Counter 54F269
RECOMMENDED OPERATING CONDITIONS
SYMBOL PARAMETER LIMITS UNIT
Min Nom Max
Vee Supply voltage 4.50 50 5.5 v
Vi High-fevel input voltage* 20 \"
Vi Low-level input voltage* 08 v
lik Input clamp current -18 mA
lon High-level output current -1 mA
loL Low-level output current 20 mA
Ta Operating free-air temperature range -55 +125 °C

DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.)

SYMBOL PARAMETER TEST CONDITIONS? LIMITS UNIT
Min Typ? Max
Vou High-level output voltage Vlgz z m';' z:; z I;\An?: 25 v
Veg = Min, V) = Max,
VoL Low-level output voltage |§f= M;r)'(‘ VI:; - Mai: 0.35 0.50 v
Vi Input clamp voltage Vee = Min, | =tk -0.73 -1.2 \
liv2 Input current at maximum input voltage Vee = Max, V| =7.0V 100 RA
[ High-level input current Veo = Max, V)= 2.7V 1 20 pA
I Low-level intput current Vee = Max, V= 0.5V -04 -0.6 mA
los Short-circuit output current® Vee = Max -60 -115 -150 mA
PE=CET=CEP =
lecu U/D = GND, P,=4.5V, 93 120 mA
lcc Supply current (total) Vee = Max CP=T , Outputs Open
PE=CET=CEP =
lccL UD=GND, CP=1 98 125 mA
Outputs Open

AC ELECTRICAL CHARACTERISTICS (When measured in accordance with the procedures outlined in Signetics LOGIC App Note
) 202, “Testing and Specifying FAST Logic.”)

SYMBOL PARAMETER TEST CONDITIONS LIMITS UNIT

Ta = +25°C Ta=-55°C to +125°C

Vee = +5.0V Vee = +5.0V £ 10%

C_L = 50pF, R = 500Q Cy = 50pF, Ry = 500Q
Min Typ Max Min Max
fmax Maximum clock frequency Waveform 1 100 115 85 MHz
tPLH Propagation delay Waveform 1 3.5 6.0 9.0 3.5 10.0 ns
toPHL CP to Qj, (Load) PE = Low 4.0 6.5 85 4.0 9.0 ns
trLH Propagation delay Waveform 1 35 55 8.0 35 9.0 ns
tPHL CP to Q; (Count) PE = High 45 75 10.5 45 11.0 ns
tpLH Propagation delay 4.5 6.5 95 45 10.5 ns
thuL CPITC Waveform 1 60 | 80 | 100 55 105 ns
teLH Propagation delay 3.5 6.5 9.0 35 10.5 ns
touL CEF 1 TC Wavetorm 2 30 | 70 | 105 30 115 ns
teLH Propagation delay 35 7.5 9.5 3.5 10.0 ns
o UD 1o TC Waveform 3 45 | 70 | 95 45 11.0 ns
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8-Bit Counter 54F269
AC SETUP REQUIREMENTS
SYMBOL PARAMETER TEST CONDITIONS LIMITS UNIT
Ta =+25°C Ta=-55°Cto +125°C
Vee = +5.0V Vec = +5.0V £ 10%
Cy = 50pF, R = 500Q C_ =50pF, R_=500Q
Min Typ Max Min Max
t(H) Setup time, High or Low 15 1.5 ns
i Pnto CP Waveform 4 20 25 ns
t,(H) Hold time, High or Low 0 0 ns !
t:( L) Pnto CP Waveform 4 0 0 ns’
t(H) Set-up time, High or Low 5.0 85 ns
(L) PE to CP Waveform 4 5.0 95 ns
ti(H) Hold time, High or Low 0 ns
(L) PEto CP Waveform 4 0 0 ns
t(H) Set-up time, High or Low 45 8.0 ns
L) TET, CEF to CP Waveform 5 65 105 ns
ty(H) Hold time, High or Low 1.0 1.0 ns
n{L) TET, CEFto CP Waveform 5 10 10 ns
t{H) Set-up time, High or Low 7.0 12.5 ns
t(L) UMD to CP Waveform 6 55 125 ns
t(H) Hold time, High or Low 0 0 ns
tL) UDto CP Waveform 6 0 0 ns
tu(H) Clock pulse width 35 35 ns
ty(L) High or Low Waveform 1 35 40 ns
NOTES:

1. For conditions shown as Min or Max, use the appropriate value specified under recommended operating conditions for the applicable type
and function table for operating mode.

2. Alltypical values are at Vg = 5V, Ta = 25°C.

3. Not more than one output should be shorted at a time. For testing los, the use of high-speed test apparatus and/or sample-and-hold tech-
niques are preferable in order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a
High output may raise the chip temperature well above normal and thereby cause invalid readings in other parameter tests. In any sequence
of parameter tests, los tests should be performed last.

4. When testing devices to the functional table specified refer to the ‘Recommended Operating Conditions’ section of Application Note 202,
“Testing and Specifying FAST Logic™.
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8-Bit Counter 54F269

AC WAVEFORMS

CET VM A"
cpP
tPHL PLH
VoH
™ VM Vi
VOH \{
Qnand TC i Vi oL
VoL
Waveform 1. Clock to Output Delays and Clock Waveform 2. Propagation Delays CET Input to
Pulse Width Terminal Count Output
: STABLE
umo m \["]
PHL tPLH
VoH
T vu A" :
VoL
Waveform 3. Propagation Delays U/D Control to Waveform 4. Parallel Data and Parallel Enable Set-up
Terminal Count Output and Hold Times

VoH
COUNT COUNT x
Qn COUNT X NO CHANGE Qn “Pf DOWN

VoL

Waveform 5. Count Enable Set-Up and Hold Times Waveform 6. Up/Down Control Set-Up and Hold Times

NOTE: For all waveforms, Vjy = 1.5V
The shaded areas indicate when the input is permitted to change for predictable output performance.
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8-Bit Counter | " 54F269

TEST CIRCUIT AND WAVEFORM

v v 2V w av o
x Jeo NEGATIVE v v
9 PULSE M , M
0.3V 0.3V ov

Vi ' v
PULSE hy D.UT. our I‘-‘ THL) TLHE) —’l [
GENERATOR
Ry cL3 AL I‘_ 'TLHt) ‘THLE) _-l ~ aov
I 2v 27v
POSITIVE
- - - - = - PULSE V" Vu
. v
0.3V < w l 0.3 ov
Test Circuit for Totem-Pole Outputs
Vu= 1.5V
DEFINITIONS:
R, = Load Resistor; see AC Characteristics for value. Input Pulse Definition
CL = Load capacitance includes jig and probe capacitance; see
AC Characteristics for value. INPUT PULSE CHARACTERISTICS
Ry = Termination resistance should be equal to Zgyy of pulse
generators. Family | Rep.Rate |Puise Width e triL
Vx = I’.:Jsri%%l:‘e_lg agllgs must be held at: <0.8V; >2.7V or open per S4F IMHzZ 500ns <25ns | <2.5ns
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DESCRIPTION

The 54F273 has eight edge-triggered
D-type flip-flops with individual D inputs
and Q outputs. The common buffered
Clock (CP)) and Master Reset (MR) inputs
load and reset (clear) all flip-flops simulta-
neously.

The register is fully edge-triggered. The
state of each D input, one setup time be-

54F273
Flip-Flop

Octal D Flip-Flop
Product Specification

is useful for applications where the true
output only is required and the Clock and
Master Reset are common to all storage
elements.

FEATURES
« High-Impedance NPN base inputs

for reduced loading (20p.A in Low
and High states)

o Buffered, asynchronous Master
Reset

* See 54F377 for Clock Enable
version

« Seae 54F373 for transparent latch
version

o See 54F374 for 3-State version

fore the Low-to-High clock transition, is o |deal butfer for MOS microproces- ORDERING INFORMATION
transferred tothe corresponding flip-tiop’s  sor or memory DESCRIPTION ORDER CODE
Qoutput. ¢ Eight edge-triggered D-type 20-Pin Ceramic DIP 54F273/BRA
‘/j\ll ?lutp;ﬂ(s; le:: beéO;Cefi Liwgndeien- flip-flops 20-Pin Ceramic FlatPack | 54F273/8SA
ently of Llock or Dala inputs by a Low  , gytared common Clock ; i
voltage level on the MR input. The device 20-Pin Ceramic LLCC 54F273/82A
INPUT AND OUTPUT LOADING AND FAN-QUT TABLE
54F(U.L) LOAD VALUE
PINS DESCRIPTION HIGH/LOW RIGH/LOW
Do.-D; Data inputs 1.0/0.033 20pA/20pA
MR Master Reset (active-Low) 1.0/0.033 20pA/20pA
CcP Clock Pulse input (active rising edge) 1.0/0.033 20pA/20pA
Qo-Q7 Data outputs 50/33 1.0mA/20mA
NOTE: One (1.0) FAST Unit Load (U.L.) is defined as: 20pA in the High state and 0.6mA in the Low state.
PIN CONFIGURATION LOGIC SYMBOL
R[] 120] Voo 3 4 7 8 13 13 17 18
wE il o7 LIl
Do 3] 18] Dy Dp Dy D D3 Dy Ds Dg D7
0y [4] 17] Dg 1 —jcP
o [5] [16] a5
o2 [§] 1] Qg 1 -«1 MR
0, [7] EDS Q Q1 Q2 Q3 Q4 Q5 0 &7
o2 5] ] 04 HEEEEER
a n 7l o, 2 5 6 9 12 15 16 19
4
GND [19] [11] cp
Veg = Pin20
GND = Pin 10
For LLCC Pin Ass} see JEDEC dNo. 2 For LLCC Pin Assig see JEDEC d No. 2
June 7, 1988 255 853-1288 FO1790
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Flip-Flop

-54F273

LOGIC DIAGRAM

)

cp (10_ Dc o

Do Dy
| @) ' “@

D2 D3
l @ 8)

| 3)

Ds

(14)

Dg
“un

Dy

(18)

cp cP

Rp Rp

D aQ D

cp b cp
Rp Rp

Q

cp

cp
g .

> cP

Ro

> cp

Rp

L]

T

i

T

v T

L —

| (5) ' ©)
Qy Q2

'|(9)
0

| (12)
Q4

For LLCC pin assignments, see JEDEC Standard No. 2

! (15)

Qs

| (16)
Qg

(19)

FUNCTION

TABLE

OPERATING MODE

INPUTS

OUTPUTS

CcP

Dy

Qn

Reset (clear)

L

Load “1”

Load "0"

z|(z|-|§

=%

2>XTrox

Hon wonon o

High voltage level steady state
High voltage level one setup time prior to the Hi
Low voltage leve! steady state
Low voltage level one setup time prior to the High-to-Low Clock transition
Don'tcare

Low-to-High Clock transition

gh-to-Low Clock transition

ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. Unless

otherwise noted these limits are over the operating free-air temperature range.)

SYMBOL PARAMETER RATING UNIT
Vec Supply voltage range -0.5t0 +7.0 v
" Input voltage range -0.51t0 +7.0 v
h Input current range -30to +5 mA
Vo Voltage applied to output in High output state range -05to0 +Vgco v
o Current applied to output in Low output state 40 mA
Tsra Storage temperature range -65 to +150 °C
RECOMMENDED OPERATING CONDITIONS
SYMBOL PARAMETER LIMITS UNIT
Min Nom Max
Veo Supply voltage 4.5 5.0 55 \'
Vi High-level input voltage 2.0 Vv
' Low-level input voltage 08 v
Ik Input clamp current -18 mA
lon High-level output current -1 mA
loy Low-leve! output current 20 mA
Ta Operating free-air temperature range -55 +125 °C
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54F273

DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.)

SYMBOL PARAMETER TEST CONDITIONS! LIMITS UNIT
Min Typ? Max
Vo High-level MR & CPinputs® | Vi = 4.5V, V= 0.0V Vce = Min, 25 \'
output voltage Other inputs V4 = Min, V= Max lon = Max
VoL Low-level output voltage Vee = Min, Vi = Max, Vi = Min, lg = Max 0.35 0.50 \
Vik Input clamp voltage Voe = Min, [ = 1k -0.73 -1.2 \
2 Input current at maximum input voltage Vee = Max, V= 7.0V7 100 MHA
[ High-level input current Vee = Max, V= 2.7V7 20 pA
I Low-level intput current Vee = Max, V= 0.5V7 -20 pA
los Short-circuit output current* Ve = Max -60 -150 mA
lec Supply current5 lecH Ve = Max, V) = 4.5V 65 85 mA
(total) lecL Veeo = Max, Vy = 0.0V 68 88 mA
AC ELECTRICAL CHARACTERISTICS
SYMBOL PARAMETER TEST CONDITIONS LIMITS UNIT
Ta=+25°C Ta =-55°C 1o +125°C
Vee = +5.0V Vec = +5.0V % 10%
Cy =50pF, R = 500Q2 C_ = 50pF, R, = 500Q2
Min Typ Max Min Max
famax Maximum clock frequency Waveform 1 130 145 1108 MHz
T wooent | B3] % | w | m
toHL Propagation delay MR to Qq Waveform 2 4.5 7.0 9.5 3.0 12.0 ns
AC SETUP REQUIREMENTS
SYMBOL PARAMETER TEST CONDITIONS LIMITS UNIT
Ta=+25°C Ta =-55°C to +125°C
Veg = +5.0V Vee = +5.0V £ 10%
Cy = 50pF, R = 500Q2 C, = 50pF, R = 500Q2
Min Typ Max Min Max
Y | Sweaperroion | waooms | 38 T .
WY | Hoime e ortow —— B E
trec Recovery time MA to CP Waveform 2 8.0 9.0 ns
| e oot | 4 B :
twil) Master Reset pulse width Waveform 2 3.5 4.5 ns
NOTES:

1.

Hwn

NoOO

June 7, 1988

For conditions shown as Min or Max, use the appropriate value specified under Recommended Operating Conditions for the applicable type,
and Function Table for operating mode.

. All typical values are at Vgg = 5V, T = 25°C.
. To reduce the effect of external noise during test.
. Not more than one output should be shorted at a time. For testing lgs, the use of high-speed test apparatus and/or sample-and-hold tech-

niques are preferable in order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a
High output may raise the chip temperature well above normal and thereby cause invalid readings in other parameter tests. In any sequence
of parameter tests lgg tests should be performed last.

257

. Measure Igg after a momentary ground, then 4.5V applied to clock with all outputs open and 4.5V applied to the Master Reset input.
. This parameter is guaranteed, but not tested.
. Allinput 24.5V except as noted.
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Flip-Flop 54F273
AC WAVEFORMS
WR S \["] \{"]
[ w
cP trec
cp Vi
VoH tPHL
Q \{"] \["] VoH
e VoL Q vu
VoL

Waveform 1. Clock to Output
Delays and Clock Pulse Width

Waveform 2, Master Reset Pulse Width, Master Reset to
Output Delay and Master Reset to Clock Recovery Time

VoH

VoL

Waveform 3. Data Setup and Hold Times

NOTE: For all waveforms Vi = 1.5V

FunctionTable.

The shaded areas indicate when the input is p d to change for predk output p
TEST CIRCUITS AND WAVEFORMS
|- |
Ve Vec 27V W v 2
NEGATIVE
? PULSE M u
0.3V 0.3V ov
ViN Vout
PULSE D.UT. I“ tTHLAN TLH@W) _’l I'_
GENERATOR .
AT I cod R |‘_ HLH) tTHL(Y) _’{ il v
27v 27v :
POSITIVE
= = = = = = PULSE \["] \]
.3V 0.3V
0.3' | tw l X o
Test Circuit for Totem-Pole Outputs
V=15V
Input Pulse Definition
DEFINITIONS:
R. = Load Resistor; see AC Characteristics for value. INPUT PULSE CHARACTERISTICS
C, = Load capacitance includes jig and probe capacitance; see
AC Characteristics for value. Family Rep. Rate | Pulse Width L] 'L
Ry = Termination resistance should be equal to Zgyy of pulse 54F 1MHz 500ns <25ns | <2.5ns
generators.
Vx = Unclocked pins must be held at: <0.8V; >2.7V or open per
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54F280A, 54F280B

Parity Generator Checker

9-Bit Odd/Even Parity Generator/Checker

Product Specification

FEATURES The Even parity output (Sg) is High when ORDERING INFORMATION
¢ High-impedance NPN base inputs an even number of Data inputs (I - lg) are DESCRIPTION ORDER CODE
for reduced loading (201A in Low High. The odd parity output (Zo) is High i ] 54F280A/BCA
and High states) when an odd number of Data inputs are | 14-Pin Ceramic DIP 5AF280B/BCA
High.
¢ Buffered Inputs — one normalized . . 54F280A/BDA
load Expansion to larger word sizes is accom- 14-Pin Ceramic FlatPack | g42508/BDA
o Word length easily expanded by plished by tying the Even outputs (Z¢) of 4-Pi i LLCC S54F280A/B2A
cascading up to nine parallel devices to the Data in- 14-Pin Ceramic LLC 54F280B/B2A
puts of the final stage. This expansion
DESCRIPTION scheme allows an 81-bit data word to be
The 54F280A, 54F2808 are 9-bit parity checked in less than 25ns with the
generators or checkers commonly usedto 54F280A, 54F280B.
detect errors in high-speed datatransmis- The 54F280B is a speed enhanced
sion or data retrieval systems. Both Even  version with better tp,y to tpy, matching.
and Odd parity outputs are available for ‘
generating or checking even or odd parity
on up to 9 bits.
INPUT AND OUTPUT LOADING AND FAN-OUT TABLE
PINS DESCRIPTION L e
lo-lg Data inputs 1.0/0.033 20pA/20pA
X 2o Parity outputs 50/33 1.0mA/20mA
NOTE: One (1.0) FAST Unit Load (U.L.) is defined as: 20pA in the High state and 0.6mA in the Low state.
PIN CONFIGURATION ' LOGIC SYMBOL
s [1] tE"CC 8 9 10 11 1213 1 2 4
vE ok | LLIIT]]]
& 2l o h 213 4lsts 7l
1 [4] [11] 1
e [5] [10] 1
zo [8] (9] 1y IE Lo -
GND [T7] [8] 1o ]
5 6
For LLCC pin see JEDEC Standard No. 2 For LLCC pin sce JEDEC No.2
March 8, 1990 250 853-0244 99076
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Parity Generator Checker 54F280A, 54F280B
LOGIC DIAGRAM FUNCTION TABLE

INPUTS OUTPUTS

&
g

GI>~

[
/
=]
L=

e

ED

o
=
L=

8

. | ]

4

%{} Ot

;:

>
>
=i>~
>
4>

-

For LLCC pin see JEDEC d No. 2

Number of High Data e %o
Inputs (lg - lg)

ABSOLUTE MAXIMUM RATINGS

Even —0,2,4,6,8 H L
Odd—1,3,5,7,9 L
H = High voltage level

non

L Low voltage level

SYMBOL PARAMETER RATING UNIT
Vee Supply voltage range 0510 +47.0 "
\ Input voltage range -0.5t0 +7.0 v
L Input current range -30to +5 mA
Vo Voltage applied to output in High output state range -0.5t0 Ve v
lo Current applied to output in Low output state 40 mA
Ts1a Storage temperature range -65 to +150 °C
RECOMMENDED OPERATING CONDITIONS
SYMBOL PARAMETER LIMITS . UNIT
Min Nom Max

Vee Supply voltage 4.5 5.0 65 v
Vi High-level input-voltage 2.0 v
ViL Low-level input voltage 0.8 v
Ik Input clamp current -18 mA
lox High-level output current -1 mA
loL Low-level output current 20 mA
Ta Operating free-air temperature range -55 +125 °C
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Parity Generator Checker

54F280A, 54F280B

DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless othewise noted.)

SYMBOL PARAMETER TEST CONDITIONS! LIMITS UNIT
Min Typ? Max

Vou High-level output voltage V\flﬁ - I\hﬁ:z }g';‘ == hhAJI:( 25 v
Vo Low-level output voltage V\‘}ﬁl - m’r“ }2"-. - m:xx .35 .50 v
Vi Input clamp voltage Vee = Min, I = Ik -0.73 -1.2 v
liH2 Input current at maximum input voltage Vee =0.0V, V| = 7.0V 100 HA
Iy High-level input current Ve = Max, Vi =2.7v 4.0 20 HA
Iy Low-level input current Vee = Max, V= 0.5V -0.1 -20 HA
los Shonrt-circuit output current® Vce = Max, Vo = 0.0V -60 -114 -180 mA
lcc Supply current® (total) Vee = Max 26 35 mA

202 “Testing and Specifying FAST Logic.")

AC ELECTRICAL CHARACTERISTICS (When measured in accordance with the procedures outlined in Signetics LOGIC App Note

SYMBOL PARAMETER TEST CONDITIONS LIMITS - 54F280A UNIT

Ta=+257C Ta=-55°C o +125°C

Vee = +5.0V Vee = +5.0V£10%

CL=50pF,R =500Q | C_=50pF, R, = 5000
Min Typ Max Min Max

tpLH Propagation delay 5.0 7.0 9.0 4.0 1.0 ns
oy lo- g o T Waveform 1, 2 40 | 11 | 130 40 17.0 ns
- Propagation delay 50 | 86 | 105 40 12.0 ns
oy lo-la to To Waveform 1, 2 50 | 91 | 110 40 16.0 ns

AC ELECTRICAL CHARACTERISTICS (Whenmeasured in

202 “Testing and Specifying FAST Logic.”)

accordance with the procedures outlined in Signetics LOGIC App Note

SYMBOL PARAMETER TEST CONDITIONS LIMITS - 54F280B UNIT

Ta=+25°C Ta = -55°C to +125°C

Vec = +5.0V Veg = +5.0V+10%

Cy = 50pF, R, =500Q C_ = 50pF, R, = 5000
Min Typ Max Min Max
tpLH Propagation delay 4.0 6.5 9.0 3.0 11.0 ns
thHL lo- Ia to 2 Waveform 1, 2 40 | 70 | 100 35 120 ns
tpL Propagation delay 4.0 6.5 9.0 3.0 11.0 ns
teHL lo- I to To Waveform 1, 2 40 | 70 | 100 35 12,0 ns
NOTES:

1. For conditions shown as Min or Max, use the appropriate value specified under recommended operating conditions for the applicable type

and function

table for operating mode.

2. Alltypical values are at Vg = 5V, T = 25°C.
3. Not more than one output should be shorted at a time. For testing log, the use of high-speed test apparatus and/or sample-and-hold tech-
niques are preferable in order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a
High output may raise the chip temperature well above normal and thereby cause invalid readings in other parameter tests. In any sequence

of parameter tests, los tests should be performed last.

4. Icc is measured with all outputs open.

March 8, 1990
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Parity Generator Checker 54F280A, 54F280B
AC WAVEFORMS
lo-lg AL Vi lo-lg Vi m
PHL PLH v tPHL PLH
%E, X0 M \{"] VoL % To A{"] M V:LH

" Waveform 1. Waveform for Inverting Outputs

Waveform 2. Waveform for Non-Inverting Outputs

NOTE: Vy = 1.5V

TEST CIRCUIT AND WAVEFORM

Vx Vee
?

Vin Vout

PULSE
GENERATOR

Test Circult for Totem-Pole Outputs

DEFINITIONS:

R. = Load Resistor; see AC Characteristics for value.

C. = Load capacitance includes jig and probe capaci-
tance; see AC Characteristics for value.

Ry Termination resistance should be equal to Zour of
pulse generators. ]

Vx = Unclocked pins must be held at: <0.8V; >2.7V or
open per FunctionTable.

le w ! 3ov

27V £ 27v
NEGATIVE
PULSE AL i)
0.3V 0.3v
ov

|"‘ THU) tTLHtr) "’I
I“ TLH(tr) THLH) —"l il

3.0V
27V 2.7V
POSITIVE
PULSE \['] \L]
0.3V o3V __ oy

[ tw i

V=15V
Input Pulse Definition

INPUT PULSE CHARACTERISTICS

Family | Rep.Rate |Pulse Width trLu L
54F 1MHz 500ns <2.5ns | s2.5ns

March 8, 1990
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8-Input Universal Shift/Storage Reglster (3-State)

Milltary Logic Products Product Specification
FEATURES DESCRIPTION ORDERING INFORMATION
© Common paralle! /0 for reduced pin The 54F299 is an 8-bit universal shift/sto- DESCRIPTION ORDER CODE
count rage register with 3-State outputs. Four - - -
modes of operation are possible: hold | 20-Pin Ceramic DIP 54F239/BRA
* haditional sorlal Inputs and oUIpUIS  (store), shitlef, shitt right and load data. [ 20-Pin Fat Pack 54F299/BSA
or expansion The parallel load inputs and flip-flop out- | 20-Pin Ceramic LLCG 54F299/B2A
® Four operating modes; Shift left, puts are multiplexed to reduce the total
shift right, load and store number of package pins. Additional out-
3.State outputs for bus-oriented putsare provndgd forﬂlp-llgps QpandQ;to
allow easy serial cascading. A separate
applications . .
active-Low Master Reset is used to reset
the register.
INPUT AND OUTPUT LOADING AND FAN-OUT TABLE
54F(U.L) LOAD VALUE
PINS DESCRIPTION HIGH/LOW HIGH/LOW
CP Clock pulse input {Active rising edge) 1.0/1.0 20pA/0.6mA -
DSp Serial data input for right shift 1.0/1.0 20pA/0.6mA
DS; Serial data input for left shift 1.0/1.0 20pA/0.6mA
So, Sy Mode select inputs 1.0/2.0 201A/0.6mA
MR Asynchronous Master Reset input 1.0/1.0 201A/0.6mA
OF,, OE; | Output Enable input (Active Low) 1.01.0 20pA/0.6mA
110, Parallel data inputs or 3.5/1.0 70pA/0.6mA
n 3-State parallel outputs 150/33 3.0mA/20mA
Qo, Q7 Serial outputs 50/33 1.0mA/20mA
NOTE: One (1.0) FAST Unit Load (U.L.) is defined as: 20pA in the High State and 0.6mA in the Low state.
PIN CONFIGURATION LOGIC SYMBOL
B[ 1|: 1|1 18
Q 0 DS DSy
1—%
19— 84
‘12 —fcp
2 —q TE
3 —q ©F,
W, 03 los 1Oy
109 ! 1102 [l[e7} Og
7 136 14 5 15 4 6
Veg=Pin20
GND = Pin 10
For LLCC pin see Jedec Standard No. 2 For LLCC pin soe Jedec No.2
January 18, 1990 263 853-0692 98583
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54F299

The 54F299 contains eight edge-triggered
D-type flip-flops and the interstage logic neces-
sary to perform synchronous shift left, shift
right, parallelload and hold operations. the type
of operation is determined by Sp and Sy, as
shownin the Function Table. Al flip-flop outputs
arebroughtoutthrough 3-State buffers to sepa-
rate /O pins that also serve as datainputs inthe

parallet load mode. Qp and Q; are also brought
out on other pins for expansion in serial shifting
of longer words.

A Low signal on MR overrides the Select and
CP inputs and resets the flip-flops. All other
state changes areinitiated by the rising edge of
the clock. Inputs can change when the clock is
in either state provided only that the recom-

mended set-up and hold times, relative to the
rising edge of CP, are observed.

A High signal on either OEgor OE1 disables the
3-State buffers and puts the I/O pins in the high
impedance state. In this condition the shift,
hold, load and reset operations can still occur.
The 3-State buffers are also disabled by High
signals on both S and Sy'in preparation for a
parallel load operation.

LOGIC DIAGRAM
St So
b { o 1 ¥ 1 { 1 { L 1 } -~ 1 } o 1T 1L T ]l 1
o1l Lol Lol ool LI el ol T
e — 8 — — M3 Ds
P —f>
1 ncp| 1 DCP| D CP i DCP| D CP Joace D CP D
3& g %q bg g “q &y %q g
:{) e 1 T + 3 1 T 1 + e t e T T + Q7
x Y Iy |y T v v [ v [y
w ——— ¢ ¢ : } % + t '
10g 10y 1102 10y 104 105 10g 107
FUNCTION TABLE .
INPUTS OPERATING MODE
MR OFE, Sy So cp
L L X X X Asynchronous Reset; Qp - Q7 = Low
H L H H ) Parallel load; 1/0, — Q,
H. L L H ) Shift right; DSp — Qg, Qo — Q4, etc.
H L H L ) Shift left; DS; — Qy, Q7 — Qg etc.
H L L L X Hold
X H X X X Outputs Disabled

High voltage level
Low voltage level
Don'tcare

Low-to-High clock transition

- Xrx
wouon

ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. Unless
otherwise noted these limits are over the operating free-air temperature range.)

SYMBOL PARAMETER RATING UNIT
Vee Supply voltage range -0.51t0 +7.0 Vv
Vi Input voltage range -0.51t0 +7.0 v
Iy Input current range -30to +5 mA
Vo Voltage applied to output in High output state range -0.5t0 +Vee v
lo Current applied to output in Low output state Qp-Qy 40 mA
/0, 40 mA
Tsta Storage temperature range -65t0 +150 °C
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Register 54F299

RECOMMENDED OPERATING CONDITIONS

SYMBOL PARAMETER LIMITS UNIT
Min Nom Max
Voo Supply voltage 4.5 5.0 55 \
Viy High-level input voltage 2.0 v
Vi Low-level input voltage 08 \
Ik - Input clamp current -18 mA
lon High-level output current Qo Q7 -1 mA
/0y -3 mA
loL Low-level output current Qq, Q; 28 mA
110, 20 mA
Ta Operating free-air temperature range -55 +125 °C
DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.)
SYMBOL PARAMETER TEST CONDITIONS? LIMITS UNIT
Min Typ? Max
VoH High-level output voltage | Qq, Q; Vee = Min, V) = Max lon =-1mA 25 \
1/On Vi = Min lon =-3mA 24 \
IOH =-1mA 25 34 Vv
VoL Low-level output voltage - Vee = Min, V= Max, loL = Max, Viy = Min .35 .50 \
Vik Input clamp voltage Vee =Min, | =1k -0.73 -1.2 \
2 Input current at maximum | others Vec =0V, V| =7.0V 100 HA
input voltage 1/0 Vee = Max, V=55V 1.0 mA
liy High-level input current Vee = Max, V=27V 1 20 HA
I Low-level input current So, Sy Vee = Max, V| = 0.5V -1.2 mA
others -04 -0.6 mA
oz Ic-l)iﬁﬁ-'la:\?e?ggtl: fau"em iCn Ve = Max, V= 2.7V
+ I appiied ¢ only oo =Max Vi=27 7 KA
on | Otsmooupteurent | 10, o5 | m
los Short-circuit output current® Vee = Max, Vo = 0.0V -60 -150 mA
lccH 50 85 mA
Icc Supply current (total) lecL Vee = Max 64 85 mA
lecz 60 85 mA
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Register

54F299

AC ELECTRICAL CHARACTERISTICS (When measured in accordance with the procedures outlined in Signetics LOGIC App Note
202, "Testing and Specifying FAST Logic.”)

SYMBOL PARAMETER TEST CONDITIONS LIMITS UNIT
Ta =+25°C T =-55°C to +125°C
Vee = +5.0V Ve = +5.0V £ 10%
Cy = 50pF, R = 500Q C_ = 50pF, R = 5000
Min Typ Max Min Max
fuax Maximum clock frequency Waveform 1 85 115 854 MHz
L] Propagation delay 3.5 50 7.0 35 9.0 ns
tore CP to Qg or Q; Waveform 1 45 6.0 8.0 45 95 ns
teLH Propagation delay 4.0 6.0 9.0 4.0 11.0 ns
terL CP 10 /0, Wavsform 1 50 65 9.0 5.0 115 ns
Propagation delay
tonL MR t0 Qp or Q; Waveform 2 55 75 9.5 55 11.5 ns
Propagation delay 75 | 100 55 15 ns
tonL MR to /0, Waveform 2 55 . .
trzn Output Enable time Waveform 4 35 6.0 8.0 35 10.0 ns
tozL Sp, to 110, Waveform 5 4.0 75 10.0 4.0 12.0 ns
trHz Qutput Disable time Waveform 4 25 45 7.0 25 9.0 ns
toz S, to /0y, Waveform 5§ 1.5 25 55 1.5 75 ns
AC SETUP REQUIREMENTS
SYMBOL PARAMETER TEST CONDITIONS LIMITS UNIT
Ta =+25°C Ta=-55°C to +125°C
Ve = +5.0V Vee = +5.0V £ 10%
C_ = 50pF, R = 500Q Cy = 50pF, R, = 5000
Min Typ Max Min Max
ts(H) Setup time, High or Low 7.0 85 ns
(L) Spor Sy to CP Waveform 3 50 7.0 ns
ty(H) Hold time, High or Low 0 0 ns
t(L) Soor Sy to CP Waveform 3 0 0 ns
ts(H) Set-up time, High or Low . 3.0 3.0 ns
(L) /Oy, DS, of DS; to CP Waveform 3 30 45 ns
ty(H) Hold time, High or Low 0 0 ns
tL) /Oy, DSo, or DSy to CP Waveform 3 0 0 ns
ty CP Pulse width Waveform 1 4.0 4.0 ns
tL) ‘MH Pulse width, Low Waveform 2 4.0 40 ns
troc Recovery time, MR to CP Waveform 2 4.0 4.0 ns
NOTES:
1. For conditions shown as Min or Max, use the appropriate value specified under the recommended operating conditions for the applicable type

and function table for operating mode.

. All typical values are at Vg = 5V, Ta = 25°C.
. Not more than one output should be shorted at a time. For testing los, the use of high-speed test apparatus and/or sample-and-hold tech-

niques are preferable in order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a
High output may raise the chip temperature well above normal and thereby cause invalid readings in other parameter tests. In any sequence
of parameter tests, log tests should be performed last.

. Guaranteed and not tested parameter.
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AC WAVEFORMS
WR vm Vi
twiH) tREC
cp
cp \/"]
I‘ PHL
VoH VoH
Qq, Q7,110 VM VM Qo, @7, 1/0n VM
VoL VoL
Waveform 1. Propagation Delay, Clock Input to Output, Waveform 2. Master Reset Pulse Width, Master Reset to
Clock Widths and Maximum Clock Frequency Output Delay and Master Reset to Clock Recovery Time.

TE,

Vo 0.3
PzH tpHz > OH 03V

10q u q__— "

The shaded areas indicate when the input is permitted to
change for predictable output performance.

Waveform 3. Data and Select Setup and Hold Times Waveform 4. 3-State Output Enable Time to High Level
and Output Disable Time from High Level

1/On AL Y/ i
VoL +0.3V

Waveform 5. 3-State Output Enable Time to Low Level and Output
Disable Time from Low Level

NOTE: Vyy = 1.5V
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TEST CIRCUIT AND WAVEFORM

»|

e Vec Lo 27V w v o
70V NEGATIVE
PULSE u u
A 0.3V 0.3V ov
. L
ViN Vout
PULSE DU I'- THL fTLH -‘{ <
GENERATOR
le—
Rr CL$ RL |-— L TH _’i 3.0V
POSITIVE 2.V 27V
L 1 L 1l L PULSE M M
= = = = = = .3V
0.3V £ < - | K_0.3 ov
Test Clrcuit for 3-State Outputs and VM= 1.5V
Open Collector Outputs Input Pulse Definitions
SWITCH POSITION
TEST SWITCH INPUT PULSE CHARACTERISTICS

tpiz, closed Family | Rep.Rate |Pulse Width [ tqy tre

tozL closed

All other open 54F 1MHz 500ns <25ns | <2.5ns
DEFINITIONS:
R_. = Load Resistor; see AC Characteristics for value.
C_ = Load capacitance includes jig and probe capacitance; see AC Characteristics for value.
Rr = Termination resistance should be equal to Zoyr of pulse generators.
Vx = Unclocked pins must be held at: <0.8V; >2.7V or open per Function Table.

January 18, 1990 268



Signetics

Military Logic Products

FEATURES

« Shifts 4bitsofdatato 0,1, 2,3 places
under control of two select lines

« 3-State outputs for bus organized
systems

DESCRIPTION

54F350
Shifter

4-Bit Shifter (3-State)
Product Specification

down by suitable interconnection. Shifting

can be:

1. Logical - with logic zeros filled in at
either end of the shifting field.

2. Arithmetic — where the sign bit is
extended during a shift down.

3. End around — where the data word

shifting. The active Low Output Enable
(OE) input controls the state of the out-
puts. The outputs are in the High imped-
ance "off” state when OE is High, and they
are active when OE is Low.

ORDERING INFORMATION

The 54F350 is a combination logic circuit forms a continuous loop. DESCRIPTION ORDER CODE
that shifts a 4-bit word from 0 to 3 places. The 3-State outout ful for bus | 16-PlIn Ceramic DIP 54F350/BEA
No clocking is required as with shift 6 3-State outputs are usetul for bus in- : .
registers. terface applications or expansiontoalarg- | 18-Pin Ceramic FlatPack | S4F3S0/BFA
. er number of shift positions in end around | 20-Pin Ceramic LLCC 54F350/B2A
The 54F350 can be used to shift any num-
ber of bits any number of places up or
INPUT AND OUTPUT LOADING AND FAN-OUT TABLE
54F(U.L.) LOAD VALUE
PINS DESCRIPTION HIGH/ILOW HIGH/LOW
So. $4 Select inputs 1.0/2.0 20pA/1.2mA
l3-l3 Data inputs 1.0/2.0 20pA/1.2mA
OE Output enable input (Active Low) 1.0/2.0 20pA/1.2mA
Yo-Ysa 3-State outputs 150/33.3 3.0mA/20mA
NOTE: One (1.0) FAST Unit Load (U.L.) is defined as: 20pA in the High State and 0.6mA in the Low state.
PIN CONFIGURATION LOGIC SYMBOL
1 2 3 4 5 & 7
/]
13 0] 16] veo l I I I | [4|
12 2] 18] Yo 13 g by g 1y 1 I3
L1 3] 1] v, 9 —] s,
b (3] EE 10— So
y [5] BER 13 —d OE
12 [E] 1 vs Yo Y1 Y2 Y3
13 (7] [19] so [ | | |
ono [3] on 15 " 12 1
For LLCC pin see JEDEC No.2 For LLCC pin see JEDEC d No. 2
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Shifter 54F350
LOGIC DIAGRAM
I3 12 14 b W k2 1 84 So OE
n ) ® @ i{e @ |m 9) (10 [(13)

e

(14) (12) (1)
Y1 Y2 Y3
For LLCC Pin A see JEDEC No. 2
FUNCTION TABLE
OE S So I3 I ly lo 14 l2 la Y, Y2 Yy Yo
H X X X X X X X X X b4 4 z z
L L L D3 D> D4 Do X X X Ds D2 Dy Do
L L H X D, D, Do D, X X D, Dy Do D,
L H L. X X D, Do D, D X Dy Do D, D>
L H H X X X Do D4 D.p D3 Do D.y D.> D.3
H = High voltage level
L = Low voltage level
X = Don'tcare
Z = High-impedance (OFF) state
D, = High or Low state of referenced I, input

LOGIC EQUATIONS

Yo=S0-51+lg+8- 51~ 1145081+ 124508+ 15
Y|=SQ'S1'||+So'§|'|o+50‘3( |.|+So'S|'|.2
Y2=s°'S|'|z +SO'S|‘|1+50'S|'lci»So‘S|".1
Y3=So'S1'|3+So'51'|2+go'31'|1+So'$|'|o
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Shifter 54F350

ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. Unless
otherwise noted these limits are over the operating free-air temperature range.)

SYMBOL PARAMETER " RATING UNIT
Vee Supply voltage range -0.51t0+7.0 v
Vi Input voltage range -0510+7.0 \

Iy Input current range -30 to +5 mA
Vo Voltage applied to output in High output state range -0.5to +5.5 \
lo Current applied to output in Low output state 40 mA
Tsta Storage temperature range -6510 +150 °C

RECOMMENDED OPERATING CONDITIONS

SYMBOL PARAMETER LIMITS UNIT
Min Nom Max

Vee Supply voltage 45 5.0 55 v
Vi High-level input voltage 2.0 V)
Vi Low-level input voltage 0.8 Vv
Ik Input clamp current -18 mA
lonz” High-level output current -3 mA
loH1 High-level output current -1 mA
loL Low-level output current 20 mA
Ta Operating free-air temperature range -55 +125 °C

DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise note&.)

SYMBOL PARAMETER TEST CONDITIONS? LIMITS UNIT
Min Typ? Max
Vouz High-level output voltage Vee = Min, V)L = Max, |lonz =-3mA 24 v
VoH1 High-level output voltage ViH = Min loHy =-1mA 25 v
Vou Low-level output voltage Vee =Min, Vi = Max, lop = Max, Vi = Min 0.35 0.50 \
Vi Input clamp voltage Vee = Min, | = Ik -0.73 -1.2 v
IiH2 Input current at maximum input voltage Vee = Max, V= 7.0V 100 HA
s High—level input current Vee = Max, V; = 2.7V 1 20 pA
'S Low-level input current Vee = Max, V= 0.5V -0.9 -1.2 mA
lozH R v Vee = Max, Vi = Min, Vo = 2.7V 2 | % pA
loz Eoﬁv;ls.}s\t,eer :;?t:tgguanpepr;:éd Vee = Max, Vg = Min, Vo = 0.5V -2 -50 7.y
los Short-circuit output current® Vee = Max, Vo = 0.0V -60 -90 -150 mA
lecn 22 35 mA
lec Supply current? (total) lecL Vee = Max 26 41 mA
lecz 26 42 mA
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54F350

AC ELECTRICAL CHARACTERISTICS (When measured in accordance with the procedures outlined in Signetics LOGIC App Note
202 "Testing and Specifying FAST Logic.”

SYMBOL PARAMETER TEST CONDITIONS LIMITS UNIT
Ta =+25°C Ta=-55°C to +125°C
Vcc =+5.0V Vcc =+5.0V £ 10%
Cy = 50pF, R = 500Q C_ = 50pF, R = 500Q
Min Typ Max Min Max
to H Propagation delay 3.0 45 6.0 3.0 7.0 ns
tonL Into Yy Waveform 1 25 40 55 25 65 ns
toLH Propagation delay 4.0 78 10 4.0 1 ns
tonL Sato Y, Waveform 1 30 | 65 | 85 30 95 ns
tozn Qutput enable time to Waveform 2 25 5.0 7.0 25 10 ns
tozL High or Low level Waveform 3 4.0 7.0 9.0 40 10 ns
tonz Output disable time from Waveform 2 20 3.9 55 20 6.5 ns
trz High or Low level Waveform 3 2.0 40 55 20 6.5 ns
NOTES

. For conditions shown as Min or Max, use the appropriate value specified under the recommended operatlng conditions for the applicable type

and function table for operating mode.
2. All typical values are at Vg = 5V, T = 25°C.

3. Not more than one output should be shorted at a time. For testing Ips, the use of high-speed test apparatus and/or sample-and-hold tech-
niques are preferable in order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a
High output may raise the chip temperature well above normal and thereby cause invalid readings in other parameter tests. In any sequence

of parameter tests, Igs tests should be performed last.

APPLICATIONS

4 5 6 7 8 ¢ 10N

12 13 14 15

GND

L1 | |

lalzli oy 2 13 lglalalo it 2 13 lglalylo h 13
Sq 84 $4
So —1 So —1 So
OE —J OE ~q oE
Yo Yq Y2 Y3 Yo Yy Y2 Y3 Yo Y1 Y2 Y3

3|

lalalilo 2 13
$4
Sp
OE
Yo Y1 Y2 VY3

S1S0

L L No shift

L H Shitt end around 1
H L Shift end around 2
H H Shift end around 3
L L Shift end around 4

L H Shift end around 5
H L Shift end around 6
H H Shift end around 7

w
N

EE S Nl o

8-Bit End Around Shift 0, 1, 2, 3,4, 5, 6, 7 Places

12 13 114 15
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Shifter

APPLICATIONS (Continued)

¢ 1 23

4 5 6 7

I

I3lzlilo h 2 13 l3lalilo h 213 Iglalito y I2 13 lglz2lilo lh 12 13
Sq Sy Sy Sy
—1 so —1 s ~— so S0
—d OE ~d OF , —q cE OE
Yo Y1 Y2 Y3 Yo Y1 Y2 Y3 Yo Yi Y2 Y3 Yoo Y1 Y2 V3
So
$1
S2
S2
0 1 2 3 4 [ [ 7
S$1 So Scale
L L+8 18
L Hed 14
H L2 1”
H HNochange 1 13-Bit Two’s Complement Scaler

APPLICATIONS (Continued)

12 11 10 9

8 7 6 5

4.3 2

—1

T

Ial2lilo 2 B

l3l2li o h 2 B

Iglalylo ly I2 13

$1 St $4
— S0 % S0
<3 OE OE -
Yo Y4 Y3 Yo Vi Y3 Yo Vi Y3
So
$1
Sy So 2 n [ 8 7 5 4 3 1 s
L L No shift
L HShift1place
H L Shift 2 places
H  H Shitt 3 places 16-Bit Shift Up 0, 1, 2, or 3 Places
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Waveform 3. 3-State Output Enable Time to Low Level and
Output Disable Time from Low Level

NOTE: For all waveforms, Vy = 1.5V

Shifter 54F350
AC WAVEFORMS
lors ™ u 3
tPLH tPHL [.._ VoK 0.3V
VoH
Y v v \d v
u u VoL u Q— ov
Waveform 2. 3-State Output Enable Time to High Level
Waveform 1. Propagation Delay
Data and Select to Output and Output Disable Time from High Level
TE A/ A/}
tpz1 tpLz > asv
Y i !

—L VoL +0.3V

TEST CIRCUIT AND WAVEFORM

[
w v Lo 27 w 2.7v aov
x Vcc NEGATIVE
L 7.0V PULSE \{"] m
0.3V 0.3V
v RL _.I I-_ ov
IN vout
PULSE PUT I“ TH) LK)
GENERATOR
|e—
Rt CLSe RL I‘— TLH) THL _-1 3.0V
27v 27v
POSITIVE
I PULSE A} V’u\‘\
= = = = = = 0.3V 0.3V
i tw i K ov
R V=15V
Test Circuit for 3-State Outputs Input Pulse Definitions
SWITCH POSITION
TEST SWITCH INPUT PULSE CHARACTERISTICS

torz, closed Family Rep. Rate |Pulse Width tiH trHL

tozL closed

All other open 54F 1MHz §00ns <25ns | s2.5ns
DEFINITIONS: ’
R, = Load Resistor; see AC Characteristics for value.
CL = Load capacitance includes jig and probe capacitance; see AC Charactenstlcs for value.
Rr = Termination resistance should be equal to Zoyt of pulse generators.
Vx = Unclocked pins must be held at: <0.8V, >2.7V or open per Function Table.

June 19, 1987

274



54F367

Buffer/Driver

Signetics

Hex Buffer/Driver (3-State)

Military Logic Products Product Specification
FEATURES FUNCTION TABLE ORDERING INFORMATION
* High-impedance NPNbase inputs for INPUTS OUTPUTS DESCRIPTION ORDER CODE
reduced loading (20pA In Low and OE, I Yn 16-Pin Ceramic DIP 54F367/BEA
High states) - -
3-State buff ts sink 48mA L L L 16-Pin Ceramic FlatPack { 54F367/BFA
* 3-State buffer outputs sin m ll:i : ;‘ 20-Pin Ceramic LLCC 54F367/B2A
o High-speed “)
H = High voltage level
* Bus oriented L = Low voltage level
X = Don'tcare
(Z)= High impedance (off) state
INPUT AND OUTPUT LOADING AND FAN-OUT TABLE
54F(U.L) LOAD VALUE
PINS DESCRIPTION HIGH/LOW HIGH/LOW
OE,, OE; 3-State output enable input (active Low) 1.0/0.033 20pA/20pA
lo-1ls Inputs 1.0/0.033 20pA/20pA
Yo-Ys Qutputs 600/80 12mA/48mA

NOTE: One (1.0) FAST Unit Load (U.L.) is defined as: 20pA in the High state and 0.6mA in the Low state.

PIN CONFIGURATION LOGIC SYMBOL
OF,
i e
, e,
mpp=s
1 4 — 5
Y
| s 2] o
Y.
A o s 3,
]
Y

GND

For LLCC pin

see JEDEC

No. 2

For LLCC pin assignments, see JEDEC Standard No. 2
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Buffer/Driver 54F367

ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. Unless
otherwise noted these limits are over the operating free-air temperature range.)

SYMBOL PARAMETER RATING UNIT
Vee Supply voltage range -05t0+7.0 \
Vi Input voltage range -0.5t0 +7.0 \)

I Input current range -30to +5 mA
Vo Voltage applied to output in High output state range -05105.5 \
lo Current applied to output in Low output state 96 mA
Tsta Storage temperature range -65 to +150 °C

RECOMMENDED OPERATING CONDITIONS

SYMBOL PARAMETER LIMITS UNIT
Min Typ Max

Vee Supply voltage 4.5 5.0 55 \
Vi High-level input voltage 2.0 \
Vi Low-level input voltage 0.8 \
I Input clamp current : -18 mA
loH1 High-level output current . -1 mA
loHz High-level output current -3 mA
loma High-level output current -12 mA
loL Low-level output current 48 mA
Ta Operating free-air temperature range -55 +125 °C

DC ELECTRICAL CHARACTERISTICS

SYMBOL PARAMETER TEST CONDITIONS? LIMITS UNIT
Min Typ? Max

Vee = Min, loH1 =-1mA 2.5 \
Vou High-level output voltage Vi = Max, loHz = -3mA 2.4 \
Vi = Min loHs = -12mA 2.0 \"
VoL Low-level output voltage Vee = Min, ViL = Max, Vi = Min, lor = Max 0.35 0.50 v
Vk Input clamp voltage Vee = Min, I = I -0.73 -1.2 v
i Input current at maximum input voltage Vee = 0.0V, V; = 7.0V 100 RA
1 High-level input current Vee = Max, V=27V 1 20 MA
I Low-level input current Vee = Max, V; = 0.5V -1 -20 pA
lozm Sg‘ﬁ_',‘gig,’:ﬁl“;g";ggg,‘iéd Vo = Max, Vi = Min, Vo = 2.7V 2 50 pA
lozt A i Vec = Max, Vi = Min, Vo = 0.5V 2 | =0 VA
los Short-circuit output current® Vee = Max -100 -225 mA
lecH 25 35 mA
lee Supply current (total) looL Vee = Max 47 62 mA
lccz 35 48 mA
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Buffer/Driver 54F367

AC ELECTRICAL CHARACTERISTICS (When measured in accordance with the procedures outlined in Signetics LOGIC App Note
202 “Testing and Specifying FAST Logic.”

SYMBOL PARAMETER TEST CONDITIONS LIMITS UNIT

Ta =+25°C Ta=-55°C to +125°C

Vee = +5.0V Vee = +5.0V+10%

Cyp = 50pF, R = 5000 C_ = 50pF, Ry = 500Q
Min Typ Max Min Max
teLH Propagation delay Waveform 1 3.0 45 6.5 3.0 8.0 ns
tPHL lnto Y, 3.0 55 7.0 3.0 8.0 ns
tpzy Qutput enable time Waveform 2 & 3 3.0 55 75 3.0 8.0 ns
tpzL to High or Low level 3.0 8.5 85 3.0 10.0 ns
trHz Output disable time Waveform 2& 3 25 4.5 6.5 2.5 7.5 ns
tpLz from High to Low level 25 40 6.0 2.0 7.0 ns
NOTES:

1. For conditions shown as Min or Max, use the appropriate value specified under recommended operating conditions for the applicable type
and function table operating mode.

2. All typical values are at Vg = 5V, Tp = 25°C.

3. Not more than one output should be shorted at a time. For testing log, the use of high-speed test apparatus and/or sample-and-hold tech-
niques are preferable in order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a
High output may raise the chip temperature well above normal and thereby cause invalid readings in other parameter tests. In any sequence
of parameter tests, log tests should be performed last.

AC WAVEFORMS

tPLH tPHL

Waveform 1. For Non-Inverting Outputs

OE
oE A} u
[l tprz ™
tpzH tpyz > I Vou-0.3v L PLz 3.5V
YorY AT z
YorY i § [
ov

VoL +0.3V

Waveform 2. 3-State Output Enable time to High level and Waveform 3. 3-State Output Enable Time to Low Level
Output Disable time from High level and Output Disable Time from Low Level

NOTE: For all waveforms, Vg = 1.5V
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Buffer/Driver 54F367
TEST CIRCUIT AND WAVEFORM
|
tw 3.0v
27V 27V
VX -V
x - Yee LI NEGATIVE i v
T_ " 0.3V 0.3V ov
L
PULSE N vour I‘— THUt) TLHy —-I |-—
D.U.T.
GENERATOR
l—
Ry CLe RL I- L TTHLEY _»i 3.0V
2.7V 27
POSITIVE
PULSE A" , M
= = = == = 0.3V W | 03V o
VM = 1.5V
Test Clrculit for 3-State Outputs Input Pulse Definitions
SWITCH POSITION
TEST SWITCH INPUT PULSE CHARACTERISTICS

torz, closed Famlly | Rep.Rate |Pulse Width | try e

toz1 closed

All other open 54F 1MHz 500ns <2.5ns | <2.5ns
DEFINITIONS:
R. = Load Resistor; see AC Characteristics for value.
C_ = Load capacitance includes jig and probe capacitance; see AC Characteristics for value.
Rr = Termination resistance should be equal to Zgyt of pulse generators.
Vx = Unclocked pins must be held at: <0.8V; >2.7V or open per Function Table.
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54F373, 54F374
Latches/Flip-Flops

54F373 Octal Transparent Latch (3-State)
54F374 Octal D Flip-Flop (3-State)

FEATURES The two sections of the device are con- ORDERING INFORMATION
* 8-bit transparent latch — 54F373 trolled independently by Enable (E) and DESCRIPTION ORDER CODE
Output Enable (OE) control gates.
« 8-bit positive, edge-triggered ) ] 54F373/BRA,
register — 54F374 Thedata onthe D inputs aretransferredto | 20-Pin Ceramic DIP 54F374/BRA
the latch outputs when the Latch Enable
3-State output buffers . s . : : 54F373/BSA,
* putb (E) input is High. The latch remains trans- | 20-Pin Ceramic FlatPack | g4rs74/pgA
¢ Common 3-State output enable parent to the data inputs while E is High, P
« Independent register and 3-State andstoresthe datathatis presentoneset- | 20-Pin Ceramic LLCC 54F374/B2A
buffer operation up time before the High-to-Low enable
« See 54F573 for broadside pinout transition.
version of the 54F373 The 3-State output buffers are designed to
« See 54F574 for broadside pinout drive heavily loaded 3-State buses, MOS
version of the 54F374 memories, or MOS microprocessors. The
active Low Output Enable (OE) controls all
DESCRIPTION eight 3-State buffers independent of the
The 54F373 is an octal transparent latch latch operation.
coupled to eight 3-State output buffers.
INPUT AND OUTPUT LOADING AND FAN-OUT TABLE
54F (U.L) LOAD VALUE
PINS DESCRIPTION HIGH/LOW HIGH/LOW
Do-Dy7 Data inputs 1.0/1.0 20pA/0.6mA
E (54F373) Latch enable input (active High) 1.0/1.0 20pA/0.6mA
OE Output enable input (active Low) 1.0/1.0 20pA/0.6mA
CP (54F374) Clock pulse input (active rising edge) 1.0/1.0 20pA/0.6mA
Q- 3-State outputs 150/33 3mA/20mA
NOTE: One (1.0) FAST Unit Load (U.L.) is defined as: 20pA in the High state and 0.6mA in the Low state.
PIN CONFIGURATION LOGIC SYMBOL
54F373 54F373
———
oE [T} %] vee
QOE "—_9'07 3 4 7 8 13 14 17 18
o0 I3 ) o, I I A
0 (3] [17] 06 Dp Dy D D3 Dy Ds Dg D7
o 5] 5] 0s n — E
o [5] 15] 05 1 oF
0 7] 14] b G O 02 03 Q4 Os G5 Q7
- o HEEEERE
o [7] 2] o4 2 5 6 9 12 15 16 19
GND [10] 1] E
For LLCC Pin Ass see JEDEC No. 2 For LLCC Pin Assig see JEDEC Standard No. 2
April 30, 1990 279 853-0246 99506




Signetics Military FAST Products Product Specification
Latches/Flip-Flops 54F373, 54F374
PIN CONFIGURATION LOGIC SYMBOL
54F374 54F374

oE [1] [20] vee

%[Z 07 3 4 7 8 13 14 17 18

= o o7 I I

o1 [4] 7! D Dg Dy Dz D3 Dy Ds Dg D7

o [5] [16] Qg n — cp

o, [¢] 15] 05

D2 [7] [14] D5 1 —d ©OE .

D; 3] i3] D4 Q O 02 O3 Q4 G5 O Q7

o [7] 7 o HEEERER

GND [6 miE 2 5 6 9 12 15 1619

For LLCC Pin Assignments see JEDEC Standard No. 2

For LLCC Pin Assignments see JEDEC Standard No. 2

LOGIC DIAGRAM, 54F373
Do 04 Dy D3 Dg Ds Dg D7
3) @) m (8) (13) (14) (37) (18)
e | | ) ) | ) )
E D E D E D E D E D E D E D E D
g a T a ] a ] a
LT
(&) (5) (6) ) (12) (15) (16) (19)
%) [N Q2 Q3 Q4 Qs Qs Q7
LOGIC DIAGRAM, 54F374
Do Dy D2 03 04 05 Ds o7
3) (L] m ) (13) (14) an (18)
P ] | ] ] )
E D E D E D E D E D E D E D E D
a o a a a a a o
eGP
&3] (5) (6) 9 12) (15) {16) (19)
Q Qy Q2 Q3 Q4 Qs Qs Q@

April 30, 1990

280



Signetics Military FAST Products

Product Specification

Latches/Flip-Flops

- 54F373, 54F374

When OE is Low, the latched or transparent
data appears at the outputs. When OE is High,
the outputs are in the High impedance “off”
state, which means they will neither drive nor
load the bus.

The 54F374 is an 8-bit, edge-triggered register
coupledto eight 3-State output buffers. The two
sections of the device are controlled indepen-

dently by the Clock (CP) and Output Enable
(OE) contro! gates. The register is fully edge
triggered. The state of each D input, one setup
time before the Low-to-High clock transition, is
transferred to the corresponding flip-flop's Q
output.

The 3-State outputbuffers are designedto drive
heavily loaded 3-State buses, MOS memories,

MODE SELECT — FUNCTION TABLE, 54F373

or MOS microprocessors. The active Low Out-
put Enable (OE) controls all eight 3-State buff-
ers independent of the register operation.
When OE is Low, the data in the register ap-
pears at the outputs. When OE is High, the out-
puts are in the High impedance “off” state,
which means they will neither drive norload the
bus.

OPERATING MODES INPUTS INTERNAL REGISTER OUTPUTS
OE E D, Q- Q7
Enable and read register Il: : § }|-{ II-i
Latch and read register t t ,l, l|--| lI-.I
Latch register and disable outputs ﬂ § ))é i g;
MODE SELECT — FUNCTION TABLE, 54F374
OPERATING MODES INPUTS INTERNAL REGISTER OUTPUTS
OF cp Dn Q-Qy
d i L T I L L
Load and read register L 1 h H H
Load register and disable outputs E § ))é § %

High voltage level

Low voltage level
Don't care

nowonononon

High impedance “off" state
Low-to-High clock transition

SR OXCrTT

High voltage level one setup time prior to the Low-to-High clock transition or High-to-Low E transition

Low voltage level one setup time prior to Low-to-High clock transition or High-to-Low E transition

ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device.
Unless otherwise noted these limits are over the operating free-air temperature range.)

SYMBOL PARAMETER RATING UNIT
Vee Supply voltage range -0.510 +7.0 v
' Input voltage range -051t0+7.0 \'

Iy Input current range -30to +5. mA
Vo Voltage applied to output in High output state range -0.5t0 +5.5 \"
lo Current applied to output in Low output state 40 mA
Tsta Storage temperature range -65t0 +150 °C
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Latches/Flip-Flops 54F373, 54F374
RECOMMENDED OPERATING CONDITIONS
SYMBOL PARAMETER LIMITS UNIT
Min Nom Max
Vee Supply voltage 45 5.0 55 v
Vi High-level input voltage 2.0 Y
Vi Low-level input voltage 0.8 v
I Input clamp current -18 mA
low1 High-level output current -1 mA
lomz High-level output current -3 mA
loL Low-level output current 20 mA
Ta Operating free-air temperature range -85 +125 °C

DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.)

SYMBOL PARAMETER TEST CONDITIONS!? LIMITS UNIT
Min Typ? Max
Vou High-level output voltage Vee = Min, Vig =Min, loHt = -1mA 25 \
V||_ = Max 'OHZ =-3mA 24 Vv
. Vcc = Min, V|H= Min,
VoL Low-level output voltage Vy = Max, lo, = Max 0.35 0.50 A
Vik Input clamp voltage Ve = Min, I = |k -0.73 -1.2 \
Off-state output current, .
lozn High-level voltage applied Ve = Max, Viy = Min, Vo = 2.7V 50 HA
Off-state output current, )
foz Low-level voltage applied Vee = Max, Vi = Min, Vo = 0.5V -50 PA
2 Input current at maximum input voltage Vee = Max, V| =7.0V 100 HA
™) High-level input current Vee = Max, V= 2.7V 20 pA
' Low-level input current Vce = Max, V= 0.5V -0.6 mA
los Short-circuit output current? Vee = Max, Vo = 0.0V -60 -150 mA
lccz OE24.0V
e Supply current (total) 54F373 Veg = Max Dinputs = E = GND 35 55 mA
lecz  CP4.0V
54F374 D inputs = GND 57 86 mA
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Latches/Flip-Flops

54F373, 54F374

AC ELECTRICAL CHARACTERISTICS (When measured in accordance with the procedures outlined in Signetics LOGIC App Note

202 “Testing and Specifying FAST Logic.”)

SYMBOL PARAMETER TEST LIMITS UNIT
CONDITIONS Tp = +25°C Tp = -55°C 10 +125°C
Vee =+5.0V Vee = +5.0V £ 10%
C = 50pF C_ = 50pF
Ry = 5000Q R, = 500Q
Min Typ Max Min Max
fmax Maximum clock frequency 54F374 | Waveform 6 100 60 MHz
| teLn Propagation delay 3.0 9.0 1.5 3.0 15.0 ns
tort 10 Q, 54F373 | Waveform1 | 53 40 7.0 2.0 85 ns
tpLH Propagation delay 3.0 53 7.0 3.0 8.5 ns
torL Dy 1o Q; 54F373 | Waveform4 | 57 37 50 1.7 6.0 ns
tLH Propagation delay 4.0 6.5 8.5 4.0 10.5 ns
torL CP10Q, 54F374 | Waveformé | 4 65 85 40 15 ns
Output enable time to 54F373 20 5.0 11.0 .20 13.5 ns
ez High level 54Fa74 | Waveform2 | o 9.0 15 2.0 14.0 ns
Qutput enable time to 54F373 2.0 5.6 75 2.0 10.0 ns
tezL Low level saFa74 | Waveform3 ) 55 ) g3 75 20 10.0 ns
Output disable time from 54F373 2.0 45 6.5 2.0 10.0 ns
torz High level s4Fa74 | Waveform2 | 55 | g3 7.0 20 8.0 ns
t Output disable time from 54F373 Waveform 3 20 3.8 5.0 20 7.0 ns
PLZ Low level 54F374 | Yvavetorm 20 4.3 55 2.0 75 ns
AC SETUP REQUIREMENTS
SYMBOL PARAMETER TEST LIMITS UNIT
CONDITIONS Ta = +25°C Tp =-55°C 10 +125°C
Ve = +5.0V Vee = +5.0V £ 10%
Cp = 50pF C_ = 50pF
R =500Q Ry = 500Q
Min Typ Max Min Max
ts(H) Setup time, High or Low 2.0 2.0 ns
(L) Dy to E 54F373 | Waveform 5 20 20 ns
th(H) Hold time, High or Low 3.0 3.0 ns
(L) Dyto E 54F373 | Waveform 5 3.0 3.0 ns
H o R
'agl_)) Clock pulse width 54F374 | Waveformé | 0 o4 ne
ts(H) Setup time, High or Low 20 25 ns
(L) D, to CP 54F374 | Waveform 7 20 50 ns
th(H) Hold time, High or Low 2.0 20 ns
(L) D, to CP 54F374 | Waveform 7 20 25 ns
xgr)) Latch enable pulse width 54F373 | Waveform t gg gg :z
NOTES:

1. For conditions shown as Min or Max, use the appropriate value specified under recommended operating conditions for the applicable type
and function table for operating mode.

2. All typical values are at Voo =5V, Ty = 25°C.

3. Not more than one output should be shorted at a time. For testing los, the use of high-speed test apparatus and/or sample-and-hold tech-
niques are preferable in order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a
High output may raise the chip temperature well above normal and thereby cause invalid readings in other parameter tests. In any sequence
of parameter tests, los tests should be performed last.
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54F373, 54F374

AC WAVEFORMS

Vo
Gn \'] A
VoL
Waveform 1. Latch Enable to Output Delays
and Latch Enable Pulse Width
T " M
Pz tpLz ™

On ']

3.5V
q—i—' --- VoL
VoL +0.3V

Waveform 3. 3-State Output Enable Time to Low Level
and Output Disable Time from Low Level

Waveform 5. Data Setup and Hold Times

The shaded areas indicate when the input Is p

Waveform 6. Clock to Output Delays and Pulse Width

Waveform 7. Data Setup and Hold Times

NOTE: For all waveforms, V= 1.5V

A\
tPZH tPHz *] _L_ v°“';'3v
---- Vou
m
ov

Waveform 2. 3-State Output Enable Time to High Level
and Output Disable Time from High Level

Dn AL M

tPLH tPHL
VoH
Qn A\l A
VoL

Waveform 4. Propagation Delay Data to Q Outputs

VoH

VoL

itted to change for predi

output performance.
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Latches/Flip-Flops 54F373, 54F374

TEST CIRCUIT AND WAVEFORM

27V
Vx Vec Lo 70v  NEGATIVE
U

? PULSE VM A
" 0.3V 0.3V
L
- D.ULT. o I'_ tTHL) tTLHn —’I I‘_

H
Ry I a3 R LK) utoz;" aov

PULSE
GENERATOR

POSITIVE
PULSE \( A"}
0.3V 0.3V
f W =~ o
Test Circuit for 3-State Outputs M= 1.5V
Input Pulse Definitions

SWITCH POSITION

TEST SWITCH INPUT PULSE CHARACTERISTICS

tpLz closed Family | Rep. Rate tw try THL
ez closed 54F 1MHz 500ns | <25ns | <2.5ns
All others open

DEFINITIONS:

R_ = Load Resistor; see AC Characteristics for value.

CL = Load capacitance includes jig and probe capacitance; see AC Characteristics for value.

Rr = Termination resistance should be equal to Zgyr of pulse generators.

Vx = Unclocked pins must be held at: <0.8V, >2.7V or open per Function Table.
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54F398, 54F399

Registers

54F398 — Quad 2-Port Register w/ True & Complementary Outputs
54F399 — Quad 2-Port Register

Military FAST Products Product Specification
FEATURES DESCRIPTION ORDERING INFORMATION
¢ Select inputs from two data sources The 54F398 and 54F399 are the logical DESCRIPTION ORDER CODE
y equivalent of a quad 2-input multiplexer
* Fully positive edge-triggered feeding into four edge-triggered flip-tlops. | Ceramic DIP S4F398/BRA
operation : . : 54F399/BEA
Both T g | \ A common Select input determines which
¢ Both True and Complementary ofthe two 4-bit words is accepted. The se- | Geramic Flat Pack 54F398/BSA
outputs — 54F398 lected data enters the flip-flops on the ris- S4FSSO/BFA
ing edge of the clock. The 54F399 is the | coramic LLCC 54F398/B2A
16-pin version of the 54F398, with only the 54F399/B2A
Q outputs of the flip-flops available.
INPUT AND OUTPUT LOADING AND FAN-OUT TABLE
54F(U.L.) LOAD VALUE
PINS DESCRIPTION HIGH/LOW HIGH/LOW
loa - lod Data inputs from source 0 1.0/1.0 20pA/0.6mA
Ha-lig Data inputs from source 1 1.0/1.0 20pA/0.6mA
S Common select input 1.0/1.0 20pA/0.6mA
cP Clock pulse input (active rising edge) 1.0/1.0 20uA/0.6mA
Q- Qg Register true outputs 50/33 1.0mA/20mA
Q.-Qy Register complementary outputs (54F398) 50/33 1.0mA/20mA
NOTE: One (1.0) FAST Unit Load (U.L.) is defined as: 20pA in the High state and 0.6mA in the Low state.
PIN CONFIGURATION LOGIC SYMBOL
54F398 54F398
4 5 7 6 14 15 17 16
Toa Ma lob Mb loc hc lod hd
1 —s
1 —] CP
Qy Qq Op Op Q¢ Q¢ Q4 Q4
Fr T T
2 3 9 8 12 13 19 18
For LLCC pin g see JEDEC No.2 For LLCC pin see JEDEC No. 2
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Registers 54F398, 54F399
PIN CONFIGURATION LOGIC SYMBOL
54F399 54F399
s [@] [16] vee 3 4 6 5 m 12 14 13
o [Z] 5] aq I I
toa [3] 1] tog loa lta lob b loc fic lod hd
1 —s
ha [4] 53] 1
o 5] [12] 14 s —cp
oo [6] 1] toc 9, % Qc ag
% [7] 1) o | | | |
GND [8 9] cpP 2 7 10 15
For LLCC pin assigi see Jedec No.2 For LLCC pin see Jedec Standard No. 2
The 54F398 and 54F399 are high-speedquad  FUNCTION TABLE *54F398 only
2-portregisters. They select 4 bits of data from = Low voltage level one setup time prior
either of two sources (Ports) under control of a INPUTS OUTPUTS to Low-to-High clock transition )
common Select input (S). The selected data is s [N 1 Q o h = H'%’]‘ voltage IiiYeLoTe T(etup time prior
- transferred to a 4-bit output register synchro- o the Low-to-High clock transition
' ¢ o | I X L H L = Low voltage level
nous with the Low-to-High transition of the H = High voltage level
CIoAckinput(CP)..'I'heA-bi:D-typeoLflputregis- ! h X H L X = Don'tcare
teris fully edge-triggered. The Data inputs (loy, h X | L H
l1x) and Select input (S) must be stable only a n X h H L
set-up time prior to and hold time after the
Low-to-High transition of the Clock input for pre-
dictable operation. The 54F398 has bothQ and
Q outputs.
LOGIC DIAGRAM (54F398 only)
loa
! D —
ha 1 —dcp  b— T
>t
lob
D — Op
b 1 —dcp b— my
loc
D — o
le 1 dcp  p— T
lod
D — Q4
id +dcp  b— Tg
cP Do

February 19, 1988

287



Signetics Military FAST Products

Product Specifications

Registers

54F398, 54F399

ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. Unless
otherwise noted these limits are over the operating free-air temperature range.)

SYMBOL PARAMETER RATING UNIT
Vee Supply voltage range -0.5t0 +7.0 \
Vi Input voltage range -0.5t0 +7.0 \
| Input current range -30 to +5 mA
Vo Voltage applied to output in High output state range -0.5t0 +Vee \
lo Current applied to output in Low output state 40 mA
Tsia Storage temperature range -65to +150 °C
RECOMMENDED OPERATING CONDITIONS
SYMBOL PARAMETER LIMITS UNIT
Min Nom Max
Veo Supply voltage 4.5 5.0 55 \
Vi High-level input voltage 2.0 v
Vi Low-level input voltage c8 \"
Ik Input clamp current -18 mA
loH High-level output current -1 mA
foL Low-level output current 20 mA
Ta Operating free-air temperature range -565 +125 °C
DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.)
SYMBOL PARAMETER TEST CONDITIONS! LIMITS UNIT
Min Typ? Max
Von High-level output voltage Ygﬁ z M;’ \//':-thﬁ: 25 v
Voo Low-leve! output voltage Ygf: :AA :;’ \\9;4::“!&?: ’ 0.35 0.50 '
Vi Input clamp voltage Vee = Min, I = Ik -0.73 -1.2 \
Iz Input current at maximum input voltage Ve = Max, V= 7.0V 100 HA
It High-level input current Voo = Max, V= 2.7V 1 20 HA
I} Low-level input current Vee = Max, V= 0.5V -0.4 -0.6 mA
los Short-circuit output current® Vce = Max -60 -150 mA
leg Supply current? (total) 54F398 Vee = Max 25 38 mA
54F399 22 34 mA

AC ELECTRICAL CHARACTERISTICS (When measuredin aceordance with the procedures outlined in Signetics LOGIC App Note
202 “Testing and Specifying FAST Logic.”)

SYMBOL PARAMETER TEST CONDITIONS LIMITS UNIT
Ta=+25°C Ta =-55°C to +125°C
Vee = +5.0V Vee = +5.0V £ 10%
C_ = 50pF, R, = 500Q C_ = 50pF, R = 500Q
Min Typ Max Min Max
fmax Maximum clock frequency Waveform 1 100 120 80% MHz
R L waoomt | 38| BT [ I8 | a0 | 8 | o
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54F398, 54F399

AC SETUP REQUIREMENTS

SYMBOL PARAMETER TEST CONDITIONS LIMITS UNIT
Ta=+25°C Ta =-55°Cto +125°C
Vee = +5.0V Veg = +5.0V + 10%
Cy_ =50pF, Ry = 5000 C_ = 50pF, R = 500Q2
Min Typ Max Min Max
ts(H) Set-up time, High or Low 3.0 4.5 ns
wl) I 1o CP Waveform 2 30 45 ns
ta(H) Hold time, High or Low 1.0 1.5 ns
(L) Into CP Waveform 2 10 15 ns
ts(H) Set-up time, High or Low 7.5 10.5 ns
to(L) Sto CP Waveform 2 75 105 ns
th(H) Hold time, High or Low 0 0 ns
ta(L) StoCP Waveform 2 0 0 ns
tw(H) CP pulse width, High or 4.0 4.0 ns
tw(L) Low Waveform 1 6.0 7.0 ns
NOTES:

1. For conditions shown as Min or Max, use the appropriate value specified under recommended operating conditions for the applicable type

and function table for operating mode.
2. All typical values are at Vg = 5V, T = 25°C.

3. Notmore than one output should be shorted at a time. For testing log the use of high-speed test apparatus and/or sample-and-hold tech-
niques are preferable in order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a
High output may raise the chip temperature well above normal and thereby cause invalid readings in other parameter tests. In any sequence
of parameter tests lpg tests should be performed last.

4. V\y = High; apply 3V, 0V, 3V to CP then make measurement.

5. These parameters are guaranteed, but not tested.

AC WAVEFORMS

VoH

VoL

Waveform 1. Clock to Output Delays
and Clock Pulse Width

Waveform 2. Data Setup and Hold Times

NOTE: For all waveforms V= 1.5V
The shaded areas indicate when the input is permitted to change for predictable output performance.

HMAX
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TEST CIRCUIT AND WAVEFORM

1 |
vx Ve 21V w o 2
NEGATIVE
? PULSE i )
) 0.3V 0.3V ov
ViN Vout
PULSE D.U.T. I‘— THL) L) —" le—
GENERATOR
Ry L3 R |“ LK) THLt) "i il sov
I POSITIVE 27V 27V ’
= = = == = PULSE AL M
0.3V ' w | X 03V __ oy
Test Circult for Totem-Pole Outputs
VM= 15V
DEFINITIONS:
R, = Load Resistor; see AC Characteristics for value. Input Puise Definition
CL = Load capacitance includes jig and probe capacitance; see
AC Characteristics for value. INPUT PULSE CHARACTERISTICS
Ry = Termination resistance should be equal to Zoyt of pulse
generators. Family | Rep.Rate |Pulse Width tru truL
Vx = i - <0.8V; .
X gsﬁlcc:;l;e% gll:s must be held at: <0.8V; 2.7V or open per S4F IMHz 500ns <25ns | <2.5ns

February 19, 1988 290



Signetics

54F432
Latch

Multi-Mode Buffered Latch, INV (3-State)

Military Logic Products Product Specitication
FEATURES DESCRIPTION ORDERING INFORMATION
o Status "]p.ﬂop for |nterrupt The 54F432 has 8 data laiches with DESCRIPTION ORDER CODE
commands 3-State output buffers. Also included is a - - ey
« Asynchronous or latched recelver status flip-flop for providing service-busy | 24-Pin Geramic DIP 432/BLA
mode or request-interrupt commands. Separate | 24-Pin Ceramic FlatPack | 54F432/BKA
Mode (M) and Select (So, Ss) inputs allow | 2g-pin Ceramic LLCC 54F432/B3A
* Inverting data to be stored with the outputs enabled
» 3-State outputs or disabled. The device can also be oper-
« 300mil-wide Slim DIP package ated in a fully transparent mode.
« Functlonal equivalent to Intel 8212 This device is functionally equivalent to
except that 54F432 has inverting the Intel 8212 except that the 54F432 has
outputs inverting outputs.
INPUT AND OUTPUT LOADING AND FAN-OUT TABLE
PINS DESCRIPTION iy O T
Do - D7 Data inputs 1.0/1.0 20pA/0.6mA
S0, St Select inputs 1.0/1.0 20pA/0.6mA
STB Strobe input 1.0/1.0 20pA/0.6mA
M Mode Control input 1.0/1.0 20pA/0.6mA
MR Master Reset input 1.0/1.0 20pA/0.6mA
TNT Interrupt output 50/33 1.0mA/20mA
Q- Q7 Data latched outputs 150/33 3.0mA/20mA
NOTE: One (1.0) FAST Unit Load (U.L.) is defined as: 20ptA in the High state and 0.6mA in the Low state.
PIN CONFIGURATION LOGIC SYMBOL
5o [1] 24] vee
'] INT
E : 3 5 7 9 15 17 19 21
D [3 D
° = 7 O
T[4 21] & Dy Dy D2 D3 Dy Ds Dg D7
0, [5] 20] Dg 1 —d s
a; [§] [19] Tg 13 —s,
D, [7] 1] D5 14 —d MR INT o— 23
G, (8] 7] Os n — st
03 [5] [16] Dy 2—M
T [19) [15] Ty Qg @ Q2 O3 Q4 Qs Qg Q7
st8 (7] 3] R TTTTTT10 7
GND EI‘z E s 4 6 8 10 15 17 19 21
For LLCC pin see JEDEC No.2 For LLCC pin see JEDEC No.2
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Latch 54F432
LOGIC DIAGRAM
p PRESET
(1) STB'—-D—l_. '7E - e
@ vw—>
"o FE e
(13) 4
3 Do 0
Q T @
— G CLR
(5) by D .
Q o (e
K CLR
M D, D
Q T, @
— G cr
® D [}
Q Ty (10)
G cr
(16) Dy D
Q o 08
—1 G cLR
(1) D5 )
Q Ts ()
+— G o
(20) Dg D
Q Tg -(19)
¢ cwr
(22 Dy D ’
Q @ @)
— S cwr
(28 WR :Dc bt
For LLCC Pin A see JEDEC No. 2
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Latch 54F432
FUNCTIONAL DESCRIPTION followsits respective datainput(Dn). Thismode  STATUS FLIP-FLOP FUNCTION

This high-performance eight-bit parallel ex-
pandable buffer register incorporates mode se-
lection inputs and an edge-trigger status
flip-flop designed specifically for implementing
bus organized input/output ports. The 3-State
data outputs can be connected to a common
data bus and controlled from the appropriate
selectinputs to receive or transmit data. An in-
tegral status flip-flop provides busy or request
interrupt commands.

The eight data latches are fully transparent
when the internal gate enable input, G, is High
and the outputs are enabled. Latch transparen-
cy is selected by the mode control (M), select
(S and Sy), and the strobe (STB) inputs and
during transparency each data output (Q,)

DATA LATCHES FUNCTION TABLE

of operation can be terminated by clearing, de-
selecting, or holding the data latches.

An input mode or an output mode is selectable
from the M input. In the input mode, M=L, the
eight data latch inputs are enabled when the
strobe is High regardless of device selection. If
selected during an input mode, the outputs will
follow the data inputs. When the strobe inputis
taken Low, the latches will store the most re-
cently set up data.

In the output mode, M=H, the output buffers are
enabled regardless of any other control input.
During the output mode the content of the regis-
ter is under control of the select (Sp and S;) in-
puts. See the Data Latches Function Table.

TABLE

INPUTS OUTPUT
WR 5 EN STB INT
L H X X H
L X L X H
H X X l L
H L H X L
H = High voltage level
L = Low voltage level
X = Don'tcare
1 = High-to-Low clock transition

INPUTS DATA IN DATA OUT OPERATING MODE
MR M S Sy STB
3 v v N { X H Ciear
§ t ﬁ l)z § é % De-select
H i P ¢ X & Hold
ﬁ g :: _ : § ||-I E Data Bus
T | [ F [ ¥ [ : T | ouan

High voltage level
Low voltage level
Don't care

High impedance

NXrx

ABSOLUTE MAXIMUM RATINGS

(Operation beyond the limits set forth in this table may impair the useful life of the device. Unless

otherwise noted these limits are over the operating free-air temperature range.)

SYMBOL PARAMETER RATING UNIT
Vee Supply voltage range -0.51t0+7.0 \
Vi Input voltage range 0510 +7.0 \i

I Input current range -30to +5 mA
Vo Voltage applied to output in High output state range -0.5to +Vee "
lo Current applied to output in Low output state NT 40 mA

Qo-Q7 40 mA

Tsta Storage temperature range -65to +150 °C
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Latch 54F432

RECOMMENDED OPERATING CONDITIONS

SYMBOL PARAMETER LIMITS UNIT
' ‘ Min Nom Max
Vee Supply voltage 45 50 55 v
Viy High-level input voltage 2.0 \
' Low-level input voltage 0.8 v
Ik Input clamp current ' -18 mA
loH High-level output current INT -1.0 mA
Qp, Q; -3.0 mA
loL Low-level output current INT 20 mA
Qp, Q; 20 mA
Ta Operating free-air temperature range -55 +125 °C

DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.)

SYMBOL PARAMETER TEST CONDITIONS! umITs UNIT
Min Typ? Max
Vo High-level output voltage Ve = Min, V| = Max, lon =-1mA 2.5 \
Vi = Min loy = -3mA 24 "
Vee = Min, Vi = Max,
VoL Low-level output voltage Vit = Min, lor = Max +10% Vee .35 .50 \
Vi . | Input clamp voltage Vee =Min, I =1k -0.73 -1.2 \
Input current at maximum
t input voltage Vec = Max, Vi =7.0V i 100 HA
I High-level input current Vee = Max, V=27V 20 pA
I Low-level input current Vee = Max, V| =0.5V -0.4 -0.6 mA
Off-state output current
lozw High-level voltage applied Vec =Max, Vo =27V 50 pA
Off-state output current
loz. Low-level voltage applied Vee = Max, Vo = 0.5V 50 A
los Short-circuit output current® Vee = Max, Vg = 0.0V -60 -150 mA
lec 40 55 mA
Icc Supply current (total) lecL Vee = Max 50 70 mA
lecz 50 65 mA

April 8, 1988 294



Signetics Military Logic Products

Product Specification

Latch

54F432

AC ELECTRICAL CHARACTERISTICS (When measured in accordance with the procedures outlined in Signetics LOGIC App Note
202, "Testing and Specifying FAST Logic.”)

SYMBOL PARAMETER TEST CONDITIONS LIMITS UNIT
Ta = +25°C Ta = -55°C to +125°C
Vcc =+5.0V Vcc =+5.0V110%
C, =50pF, Ry = 500Q C, = 50pF, Ry = 500Q
Min Typ Max Min Max
tpLH Propagation delay 4.5 75 10.5 4.0 13.0 ns
tpHL Dy to Q, Waveform 2 25 45 7.0 25 6.0 ns
tpLH Propagation delay 8.5 14.0 17.0 8.0 24.0 ns
tort 5,. S, or STB 1o Q, Waveform 1, 2 6.0 95 | 130 55 14.0 ns
trLH Propagation delay 3.0 6.0 9.5 25 10.5 ns
tone S, or Sy 1o INT Waveform 1, 2 35 65 | 100 30 105 ns
tpLH Propagation delay MP to Q, Waveform 2 8.0 12.0 16.0 75 18.5 ns
tpuL Propagation delay STB to TNT Waveform 2 7.0 10.0 135 65 14.5 ns
tpzH Output Enable time to High or Waveform 5 6.0 9.0 125 55 15.5 ns
tezL Low level SgorS; to Q, Waveform 6 6.0 11.0 14.0 55 15.0 ns
teHz QOutput Disable time from High Waveform 5 4.0 75 1.5 35 12.5 ns
tpLz or Low level Sgor Sy to Q, Waveform 6 6.0 11.5 15.0 55 17.0 ns
tpzH Output Enable time to High or Waveform 5 5.0 7.5 1.0 4.5 12.0 ns
tpzL Low level M to Q, Waveform 6 6.0 8.0 1.5 55 13.0 ns
tpnz Output Disable time from High Waveform 5 35 6.0 9.5 3.0 10.5 ns
teLz or Low level Mto Q, Waveform 6 6.0 10.0 13.0 55 15.0 ns

AC SETUP REQUIREMENTS

SYMBOL PARAMETER TEST CONDITIONS LIMITS UNIT

Tp =+25°C Ta =-55°C to +125°C

Vee = +5.0V Vee = +5.0V £ 10%

C, =50pF, R =500Q C, = 50pF, R = 500Q
Min Typ Max Min Max

ts(H) Setup time, High or Low 0 1.0 ns
to(L) D, to Sp, Sy, STB or M Waveform 3 0 1.0 ns
tn(H) Hold time, High or Low 9.0 9.5 ns
to(L) D, to S, S, STB or M Wavetorm 3 8.0 95 ns
tw(H) Sy, Sq or STB Pulse width 8.0 9.0 ns
tw(L) High or Low Waveform 3 8.0 9.0 ns
twil) MR Pulse width Waveform 4 8.0 9.0 ns
trec Recovery time Waveform 4 0 0 ns

NOTES: )

1. For conditions shown as Min or Max, use the appropriate value specified under the recommended operating conditions for the applicable type
and function table for operating mode.

2. All typical values are at Vg = 5V, Tp = 25°C.

3. Notmore than one output should be shorted at a time. For testing lgs, the use of high-speed test apparatus and/or sample-and-hold tech-
niques are preferable in order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a
High output may raise the chip temperature well above normal and thereby cause invalid readings in other parameter tests. In any sequence
of parameter tests, log tests should be performed last.
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Latch 54F432
AC WAVEFORMS
ViN m A A} \[']
PHL tPLH " tPHL tPLH
VoH VOH
Vour Vi M \['] \['}
VoL VoL

Waveform 1. Propagation Delay for Non-Inverting Outputs

Waveform 3. Setup and Hold Times

I VOH 0.3V
N .

OnTn \[']

Waveform 5. 3-State Output Enable Time to High Level
and Output Disable Time from High Level

NOTE: Vy = 1.5V

Waveform 2. Propagation Delay for Inverting Outputs

M, Sy, A
STB

M, 5o

\']
Waveform 4. Recovery Times
M, 5o, M A
St
tpzL tpz >
OnTn \["} Y/ l

_L VoL +0.3V

Waveform 6. 3-State Output Enable Time to Low Level
and Output Disable Time from Low Level

The shaded areas indicate when the input Is

to change for predk output
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Latch 54F432

TEST CIRCUIT AND WAVEFORMS

1 »
- Lo 27V w v o
x Vcc 7.0V NEGATIVE
PULSE M M
a 0.3V 0.3V ov
L
VIN Vout
— o [P e
GENERATOR -
HI <
Rr I CLs R I-_ L T _)i aov
2.V 27V
POSITIVE
1 1 PULSE ] "
= = = = = = 0.3V 0.3V
e w 1 ov
Test Circult for 3-State Outputs and VM= 1.5V
Open Collector Outputs Input Pulse Definitions
SWITCH POSITION
TEST SWITCH INPUT PULSE CHARACTERISTICS

torz, closed Family | Rep.Rate |Pulse Width | tyy trHL

tez closed

All other open 54F 1MHz 500ns <25ns | <2.5ns
DEFINITIONS:
R. = Load Resistor; see AC Characteristics for value.
C_ = Load capacitance includes jig and probe capacitance; see AC Characteristics for value.
Ry = Termination resistance should be equal to Zoyr of pulse generators.
Vx = Unclocked pins must be held at: <0.8V; >2.7V or open per Function Table.
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Military Logic Products

FEATURES

« High impedance NPN base inputs
for reduced loading (20xA in High
and Low states)

* 54F455 combines 54F240 and
54F280A functions in one package

* 54F456 comblnes 54F241 and
54F280A functions in one package

* 54F455A and 54F456A are center

Buffers/Drivers

Product Specification

* 54F455 Inverting
54F456 Non-inverting

« 3-State outputs sink 48mA and
source 12mA

¢ 24-pin slim DIP (300 mil) package

« Inputs on one side and outputs on
the other side simplify PC board
layout

« Center power and ground to reduce

54F455, 54F456

54F455 Octal Butfer/Line Driver with Parity, Inverting (3-State)
54F456 Octal Buffer/Line Driver with Parity, Non-Inverting (3-State)

DESCRIPTION

The 54F455 and 54F456 are octal buffers
and line drivers with parity generation/
checking designed to be employed as
memory address drivers, clock drivers
and bus-oriented transmitters/receivers.
These parts include parity generator/
checker to improve PC board density.

ORDERING INFORMATION

pin versions of the 54F655A and ground bounce and system noise DESCRIPTION ORDER CODE
54F656A respectively
Ceramic DIP gﬁ;:ggg&
INPUT AND OUTPUT LOADING AND FAN-OUT TABLE
54F(U.L) LOAD VALUE
PINS DESCRIPTION HIGH/LOW HIGH/LOW
In Data inputs 1.0/0.033 20pA/20pA
Pl Parity input 1.0/0.033 20pA/20pA
OE,, OE, 3-State output enable inputs (active Low) 1.0/0.033 20pA/20pA
Yn Data outputs ((54F455) 600/80 12mA/48mA
Y Data outputs (54F456) 600/80 12mA/48mA
e, Xo Parity outputs 600/80 12mA/48mA
NOTE: One (1.0) FAST Unit Load (U.L.) is defined as: 20pA in the High State and 0.6mA in the Low state.
PIN CONFIGURATION LOGIC SYMBOL
54F455 54F455
—
oE, [1] 24] £ 4 s 6 8 9 10 1 12
oe2 [ e L] ]
L EY 2 v b bl 13 I3 Is T Iz
o [4] 21] V4 s —m
h E E Y2 I [—2
1 —( TF;
1 [§] [19] GND . o o — 24
vee [7] i8] GND —q %
13 [8] [17] Vs Yo 9 Y2 V3 Y4 V5 Y6 V7
NG ERA TTTTT T 711
15 [19) [15] Vs 22 21 20 17 16 15 14 13
ts [ [14] Ve
v (2] [13] ¥,
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Buffers/Drivers 54F455, 54F456

LOGIC DIAGRAM FOR 54F456 (*outputs are inverted for 54F455)

o > DHED.
D> T D1 )
e
D> Do«E]:. _—%—ib_
v LDD—T . I D1 . 23g
——__DO—_—D# . [ ?——O 2420
_:I )__._. _:D_
D> {>°~E';
_D: ] Do—-—<
Dbt
o 40 »P——O 224y
Ih 50 B——o 21y,
L 6o B——o 20+,
L 80 B—o 177
Iy 90 I?—o 16°v,
Is 10 o B——c 155
Is 110 B——o 14+
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Buffers/Drivers 54F455, 54F456
PIN CONFIGURATION LOGIC SYMBOL
54F456 54F456
o, [1] 23] zo 4 5 6 8 9 10 M 12
o= [ h I
n 2] Yo b h k2 13 4 s 18 &
b [4] 21] ¥y s — m
W E E Y2 1 —d o g 2
12 [E] 5] GND ' o [— %
vee [7] 18] GND S R
NG ] v Yo Yy Yo Y3 V4 V5 Vg Y7
5] 5l ¥4 B
15 [io) [15] Vs 22 21 20 17 16 15 14 13
1 [i] [13] ve
Iz E E Y7
For LLCC pin assi see JEDEC Standard No. 2 For LLCC pin see JEDEC No. 2
FUNCTION TABLES
INPUTS DATA OUTPUTS PARITY
INPUTS
OFE, OFE, In 54F455 54F456 OUTPUTS
L L L H L Number of inputs, High (PI, lo - I7) e %o
L L H L H Even-0,2,4,6,8 H L
H X X @ @ 0dd-1,3,5,7,9 L H
X H X (2) (2) Any OE = High 4 Z

High voltage level
Low voltage level
Don'tcare

High impedance level

_XrT
LI I | I

ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. Unless
otherwise noted these limits are over the operating free-air temperature range.)

SYMBOL PARAMETER RATING UNIT
Vee Supply voltage range 0.5t +7.0 \
\/ Input voltage range -0.510 +7.0 v

h Input current range -80 to +5 mA
Vo Voltage applied to output in High output state range -0.5t0 +5.5 \
lo Current applied to output in Low output state 96 mA
Tste Storage temperature range -65 to +150 °C
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Buffers/Drivers

54F455, 54F456

RECOMMENDED OPERATING CONDITIONS

SYMBOL PARAMETER LIMITS UNIT
Min Nom Max
Vee Supply voltage 4.5 5.0 55 \
Vi High-level input voltage 2.0 \
Vi Low-level input voltage 0.8 \
Ik Input clamp current -18 mA
loH1 High-level output current 1 mA
loHz High-level output current -3 mA
loHa High-level output current -12 mA
loL Low-level output current 48 mA
Ta Operating free-air temperature range -85 +125 °C
DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature unless otherwise noted.) )
SYMBOL PARAMETER TEST CONDITIONS! LIMITS UNIT
» Min Typ? Max
|0H2 =-3mA 24 \"
Vou High-leve! output voltage Vee =Min, ViL=Max, Vi = Min | loyy =-1mA 25 v
loHa = -12mA 20 \
VoL Low-level output voltage Vee = Min, VL= Max, Viy = Min, lgp = 48mA 0.35 0.50 \
ViK Input clamp voltage Ve =Min, I = ik -0.73 -1.2 \
1 I\g;;‘v.latg?rrent at maximum input Voo = 0.0V, Vi = 7.0V 100 pA
Iy High-leve! input current Vee = Max, V=27V 20 HA
'S Low-level input current Vee = Max, Vy = 0.5V -20 pPA
Tozn ?;{;;;a;g;;,'{:g‘ High-level Ve = Max, Vi = Min, Vg = 2.7V 50 A
lozL voof:;astgaetea;:;reeg t Low-level Vee = Max, Vi = Min, Vo = 0.5V -50 pA
los Short-circuit output current® Ve = Max -100 -225 mA
lecH 50 80 mA
lec " Supply current (total) locL Ve = Max 78 110 mA
lecz 63 90 mA
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Buffers/Drivers

54F455, 54F456

AC ELECTRICAL CHARACTERISTICS (When measured in accordance with the procedures outiined in Signetics LOGIC App Note

202, “Testing and Specifying FAST Logic.”)

SYMBOL PARAMETER TEST CONDITIONS LIMITS UNIT
Ta = +25°C, Ve = +5.0V Ta=-55°Cto +125°C
Cp = 50pF Vee = +5.0V+10%
R_ = 500Q CL = 50pF, R = 500Q
Min Type Max Min Max
tPLH Propagation delay 20 45 6.5 2.0 8.0 ns
tonL Into Y, (54F455) Waveform 1 10 | 20 | 40 10 55 ns
toLn Propagation delay 2.0 45 6.5 2.0 75 ns
o Into Yy (54F456) Waveform 2 25 50 70 25 8.0 ns
trLH Propagation delay 55 10.0 13.0 55 15.0 ns
toH I to 3¢, 5o Wavaform 1, 2 55 | 110 | 145 55 18.0 ns
tozH Enable time to High level Waveform 3 4.0 7.0 9.5 3.0 11.5 ns
toz Enable time to Low level Waveform 4 4.5 8.0 10.5 45 13.5 ns
trLH Disable time from High level Waveform 3 1.5 4.0 6.5 1.5 8.0 ns
oL Disable time from Low level Waveform 4 20 5.0 75 2.0 9.0 ns
NOTES:

1. For conditions shown as Min or Max, use the appropriate value specified under the recommended operating conditions for the applicable

type.
2. Al typical values are at Ve = 5V, T = 25°C.
3. Notmore than one output should be shorted at a time. For testing los, the use of high-speed test apparatus and/or sample-and-hold tech-

niques are preferable in order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a

High output may raise the chip temperature well above normal and thereby cause invalid readings in other parameter tests. In any sequence
of parameter tests, log tests should be performed last.

AC WAVEFORMS
Am B vm VM AnBn,fa=-B M M
tPLH PHL tPLH tPHL
v
Tp=8 vu vy M Tp-B ™ vy VoH
VoL VoL

OEp

Yo, Yoo
g Zo

tPZH

M

Waveform 1. Propagation Delay for I, to Zg, Xo, Y

PHZ

_[— Vou 0.3V
NL_ o

Waveform 3. 3-State Output Enable time to High level and

Output Disable time from High level

Waveform 2. Propagation Delay for I, to Zg, Zo, Yy

TE, M A
PzL Pz ™ a5V
Yn, Vo A 4 l
Ie Yo

—r_ VoL +0.3V

Waveform 4. 3-State Output Enable Time to Low Level
and Output Disable Time from Low Level

NOTE: For all waveforms, Vi = 1.5V
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Buffers/Drivers 54F455, 54F456

TEST CIRCUIT AND WAVEFORM

L |
27V w o 2
¥x Voo Lo rov NEGATIVE i vu
T— ? a 0.3V 0.3V ov
L
VIN Vout
PULSE D.U.T. }‘_ TTHLE Lk —4 =
GENERATOR
|
Rr CLs R I‘_ Ly KLU _’l 3ov
v 2.7V
POSITIVE
PULSE \["] )
= = = - = = 0.3V K 0.3V
I tw | ov
VM =15V
Test Circuit for 3-State Outputs input Pulse Definitions
SWITCH POSITION
TEST SWITCH INPUT PULSE CHARACTERISTICS
tpz, closed Family | Rep.Rate |PulseWidth| tpy trie
2L closed
All other open 54F 1MHz 500ns <2.5ns | s2.5ns
DEFINITIONS:
R_ = Load Resistor; see AC Characteristics for value.
C. = Load capacitance includes jig and probe capacitance; see AC Characteristics for value
Rr = Termination resistance should be equal to Zoyr of pulse generators.
Vx = Unclocked pins must be held at: <0.8V; >2.7V or open per Function Table.
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Military FAST Products

FEATURES

o Compares two 8-bit words In 6.5ns
typleal

« Expandable to any word length

54F521

Comparator

8-Bit Identity Comparator
Product Specification

DESCRIPTION

The 54F521 is an expandable 8-bit com-
parator. It compares two words of up to 8
bits each and provides a Low output when

ORDERING INFORMATION
DESCRIPTION ORDER CODE
20-Pin Ceramic DIP 54F521/BRA

the two words match bit forbit. The expan- | 20-Pin Ceramic FlatPack | 54F521/BSA
sion input Tag also serves as an active- | 20-Pin Ceramic LLCC 54F521/B2A
Low enable input.
INPUT AND OUTPUT LOADING AND FAN-OUT TABLE
54F(U.L.) LOAD VALUE
PINS DESCRIPTION HIGH/LOW HIGH/LOW
Ag- Az Word A inputs 1.0/1.0 20pA/0.6mA
By-B; Word B inputs 1.0/1.0 20pA/0.6mA
Ta.B Expansion or enable input (active Low) 1.0/1.0 20puA/0.6mA
Qa.p Identity output (active Low) 50/33 1.0mA/20mA
NOTE: One (1.0) FAST Unit Load (U.L.) is defined as: 20pA in the High state and 0.6mA in the Low state.
PIN CONFIGURATION LOGIC SYMBOL
1
a8 [0 vee 18 —1B71a.p
17 —{ay
a0 [2] Ta-8 16 —|Bg
8y [3] By 15 —]Ag
14 —Bs
A 4] A7 1B —as
8y (5] Bs 12 —By
Az (€] A "M g b— 19
2 6 N g, OA=B
82 [T Bs 8 —As
Az E As 7 -—-——} By
6 —1A2
B3 E -7 5 ——J By
GND 4 —]a
[10] Ay s —8g
2 — A
For LLCC pin assig see JEDEC S! No.2 For LLCC pin see JEDEC No. 2
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Comparator : 54F521
TRUTH TABLE LOGIC DIAGRAM
INPUTS OUTPUT
Ta-B A,B Tp-p Ag ﬁ)
L A=B" L Bo
A

N B e

H A=B" H A

W] oA | w 2 e >

H = High voltage level
L = Low voltage level As D »—)D———]
“Ag=Bg, Ay = By, A = By, ete, 8 —>o Ta-8
: D —
Bg

ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful fife of the device. Unless
otherwise noted these limits are over the operating free-air temperature range.)

SYMBOL PARAMETER RATING UNIT
Vee Supply voltage range -0.5t0 +7.0 A"
) Input voitage range -0.5t0 +7.0 v

N Input current range -30 to +5 mA
Vo Voltage applied to output in High output state range -0.5t0 +Vee \
lo Current applied to output in Low output state 40 mA
Tsta Storage temperature range -65to +150 °C

RECOMMENDED OPERATING CONDITIONS

SYMBOL PARAMETER LIMITS UNIT
Min Nom Max

Vee Supply voltage 45 5.0 55 V)
Vi High-level input voltage 2.0 \"
Vi Low-level input voltage 0.8 '
Ik Input clamp current -18 mA
lok High-level output current oA mA
loL Low-level output current 20 mA
Ta Operating free-air temperature range -65 +125 °C
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Comparator

54F521

DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.)

SYMBOL PARAMETER TEST CONDITIONS? LIMITS UNIT
Min Typ? Max
Vou High-level output voltage Vee =Min, V) =Max, Vi = Min, loy = Max 25 v
Vou Low-level output voltage Vee = Min, Vi = Min, V)| = Max, lg. = Max 0.35 0.50 \
Vi Input clamp voltage Ve = Min, I =l -0.73 -1.2 \
[T ::s:j: 55{{:32 atmaximum Ve = Max, V= 7.0V 100 HA
"] High-level input current Vee = Max, V =2.7V 1 20 pA
I Low-level input current Ve = Max, V| = 0.5V -04 -0.6 mA
los Short-circuit output currentd Vee = Max, Vo = 0.0V -60 -90 -150 mA
lee Supply current? (total) | lcch Vee = Max 24 36 mA
leoy 15.5 23 mA

AC ELECTRICAL CHARACTERISTICS (When measured in accordance with the procedures outlined in Signetics LOGIC App Note
202, *Testing and Specifying FAST Logic.”)

SYMBOL PARAMETER TEST CONDITIONS LIMITS UNIT

Ta = +25°C Tp =-55°Cto +125°C

Ve = +5.0V Vee = +5.0V £ 10%

Cg = 50pF, R = 500Q C_ =50pF, R, = 500Q
Min Typ Max Min Max

teiH Propagation delay 35 8.0 9.5 35 20.0 ns
teHL AnorBntoOa.p Waveform 1, 2 25 8.0 90 25 12,0 ns
tpey Propagation delay 3.0 5.0 6.5 3.0 12.0 ns
oL Ta.gtoTa.p Waveform 2 35 | 65 | 70 35 9.0 ns

NOTES:

1. For conditions shown as Min or Max, use the appropriate value specified under recommended operatmg conditions for the applicable type
and function table for operating mode.

2. Ali typical values are at Vg = 5V, Ty = 25°C. ’

3. Not more than one output should be shorted at a time. For testing lgs the use of high-speed test apparatus and/or sample-and-hold tech-
niques are preferable in order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a
High output may raise the chip temperature well above normal and thereby cause invalid readings in other parameter tests. In any sequence
of parameter tests log tests should be performed last.

4. For Iccy all inputs are grounded except By can be any one input, which is at > 4.0V. For Igg all inputs are grounded.
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Comparator 54F521
APPLICATION DIAGRAMS
Ao Bo A7 B7 Ag Bg A5 Bys Aig Big A3 Bag
ENAfé'vEJ — la=8 la=B Ia=8
QA=8 QA=B Qa=B
Ripple Expansion
Ao Bo A7 By Ag Bg A5 Bys Aig Bis A2z Bag
AzB IA=B la=8
QA=B QaA=B QA-B
Parallel Expansion
AC WAVEFORMS
VIN M A" VIN VM AL
PHL tPLH PHL PLH
Vou VoH
Vour '] A Voutr A" ]
Vou VoL
Waveform 1. Waveform for Inverting Outputs Waveform 2. Waveform for Non-Inverting Outputs
NOTE: Vj = 1.5V
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Comparator 54F521

TEST CIRCUIT AND WAVEFORMS

|
30V
vy Vee 27V w £ av
NEGATIVE
T— ? PULSE AL M

0.3V 0.3V ov
VIN Vourt
PULSE D.UT. l‘— THL) L) —>| r—
GENERATOR
Rt CLs RL |-_ LR {THLED —.{ - 3.0V
27v 27V
POSITIVE
0.3V 0.3V
f w i v
Test Circuit for Totem-Pole Outputs
V= 1.5V

Input Puise Definition

DEFINITIONS:

R_. = Load Resistor; see AC Characteristics for value. INPUT PULSE CHARACTERISTICS

C. = Load capacitance includes jig and probe capacitance; see
AC Charactoristics for value. Family | Rep.Rate |Pulse Width tny tru
Ry = Termination resistance should be equal to Zoyr of pulse 54F 1MHz 500ns <2.5ns | <2.5ns
generators.
Vx = Unclocked pins must be held at: <0.8V; >2.7V or open per
FunctionTable.
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Military Logic Products

FEATURES

® 8-bit positive edge-triggered
register

® 3-State inverting output buffers
® Common 3-State Output Enable

® Independent register and 3-State
buffer operation

54F534
Latch/Flip-Flop

54F534 Octal D Flip-Flop (3-State)

Product Specification

The register is fully edge-triggered. The
state of each D input, one set-up time
before the Low-to-High clock transition is
transferred to the corresponding flip-flop's
Q output. The clock buffer has about
400mV of hysteresis built in to help mini-
mize problems that signal and ground
noise can cause the clocking operation.

independent of the register operation.
When TE is Low, data in the register ap-
pears atthe outputs. WhenOE is High, the
outputs are in the High impedance “off”
state, which means they will neither drive
nor load the bus.

ORDERING INFORMATION

The 3-State inverting output buffers are DESCRIPTION ORDER CODE
DESCRIPTION gesngned to drive heavily loa’:edsa-s_tate 20-Pin Ceramic DIP 54F534/BRA
The 54F534 is an 8-bit edge-triggered 0uses: MOS memories, or MOS micro- 20-Pin Ceramic FlatPack | 54F534/BSA
; ; . } processors. The active-Low Output En-
register coupled to eight 3-State inverting bl Is all sight 3-State buff 20-Pin Geramic LLGG S4F534/B2A
output buffers. The two sections of thede-  201e (OF) controls all eight 3-State buffers
vice are controlled independently by the
Clock (CP) and Output Enable (OE) con-
trol gates.
INPUT AND OUTPUT LOADING AND FAN-OUT TABLE
54F (U.L) LOAD VALUE
PINS DESCRIPTION HIGH/LOW HIGH/LOW
Do-D5; Data inputs 1.0/1.0 20pA/0.6mA
OE Output enable input (active Low) 1.0/1.0 20pA/0.6mA
CcP Clock pulse input (active rising edge) 1.0/1.0 - 20pA/0.6mA
G-y 3-State outputs 150/33 3mA/20mA
NOTE: One (1.0) FAST Unit Load (U.L.) is defined as: 20pA in the High state and 0.6mA in the Low state.
PIN CONFIGURATION LOGIC SYMBOL
UEE Vee 3 4 7 8 13 W W 118
2 [
= ’ N I B I
% [} o7 D 0Oy D2 D3 Dy Ds Dg D7
D4 Dg 1n —]cp
Ty Tg
o [ s 1 —doe
”E D5 G W T, U U TG T U
= iy T T 017 17 01710
'63 @ Ts 2 5 6 9 12 15 16 19
GND cp
For LLCC Pin Assignments see JEDEC Standard No. 2 For LLCC Pin Assi; see JEDEC dard No. 2
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Latch/Flip-Flop 54F534
LOGIC DIAGRAM
Do Dy D2 D3 D4 Ds Dg D7
(3) @ u} ) (13 (14) (17) (18)
| | ] ] | ] ] ]
¢ D cP D cpP D cP D cP D cP D cP D ce D
Q Q Q Q Q Q Q Q
) [E) (6) ) (12) (15) (16) (19)
Ty @ T3 Ty Ts Tg L
MODE SELECT — FUNCTION TABLE
OPERATING MODES INPUTS INTERNAL REGISTER OUTPUTS
OE cp D, Q-0;
] L T | L H
Load and read regist
0 { gister L r " H L
) H X X X 2)
Disable outputs H X X X @
H = High voltage level :
h = High voltage level one setup time prior to the Low-to-High Clock transition or High-to-Low OE transition
L = Low voltage level
X = Don'tCare. :
| = Low voltage level one setup time prior to the Low-to-High Clack transition or High-to-Low CP transition
(Z)= High impedance “off” state
T = Low-to-High Clock transition

ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device.
Unless otherwise noted these limits are over the operating free-air temperature range.)

SYMBOL PARAMETER RATING UNIT
Vee Supply voltage range -0.5t0 +7.0 v
] Input voltage range -0.5t0 +7.0 v

N Input current range -30to0 +5.0 mA
Vo Voltage applied to output in High output state range -0.5t0 +5.5 \
lo Current applied to output in Low output state 40 mA
Tsra Storage temperature range -65 to +125 °C
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Latch/Flip-Flop 54F534

RECOMMENDED OPERATING CONDITIONS

SYMBOL PARAMETER LIMITS UNIT
Min Typ Max

Vee Supply voltage 4.5 5.0 5.5 \"
ViH High-level input voltage® 2.0 \'
Vi Low-level input voltages +0.8 \
lik Input clamp current -18 mA
loHz High-level output current -3.0 mA
loHt High-level output current -1.0 mA
loL Low-level output current 20 mA
Ta Operating free-air temperature range -55 +125 °C

DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.)

SYMBOL PARAMETER TEST CONDITIONS! LIMITS UNIT
Min Typ? Max
Vo High-level output voltage Vee = Min, Vi = Max, lohz =-3mA 24 v
Vit = Min lont =-1mA 25 v
VCC = Min, VIL = Max,

VoL Low-level output voltage loL = Max, Vi = Min 0.35 0.50 Vv

Vik Input clamp voltage Vee =Min, || = [ -0.73 -1.2 \
Input current at

Iz maximum input voltage Vee = Max, V= 7.0V 100 HA

I High-level input current Vee = Max, V=27V 1 20 HA

I Low-level input current Vee = Max, V= 0.5V -0.4 -0.6 mA
Off-state output current, .

fozn High-level voltage applied Ve = Max, Vi = Min, Vo = 2.7V 2 80 HA
Off-state output current, N

loz Low-level voltage applied Vec = Max, Vi = Min, Vo = 0.5V -2 -50 HA

los Short-cireuit output current? Ve = Max, Vg = 0.0V -60 -90 -150 mA

loc Supply current? (total) Vee = Max 55 86 mA
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Latch/Flip-Flop 54F534

AC ELECTRICAL CHARACTERISTICS (When measured in accordance with the procedures outlined in Signetics LOGIC App Note
202, “Testing and Specifying FAST Logic.”)

SYMBOL PARAMETER TEST CONDITIONS LIMITS UNIT
Ta = +25°C Ta =-55°C to +125°C
" Veg=+5.0V Vee = +5.0V £ 10%
C_ = 50pF, Ry = 500Q CL = 50pF, R = 500Q
Min Typ Max Min Max
fumax Maximum Clock frequency Waveform 3 100 €0 MHz
T i A I A
tozH Output enable time . Waveform 1 2.0 9.0 1.5 2.0 14.0 ns
tpzL to High or Low level Waveform 2 2.0 58 7.5 2.0 10.0 ns
toHz Output disable time Waveform 1 20 53 7.0 2.0 8.0 ns
oLz from High or Low level Waveform 2 2.0 4.3 55 2.0 7.5 ns
NOTES:

1. For conditions shown as Min or Max, use the appropriate value specified under recommended operating conditions for the applicable type
and function table operating mode.

2. Alltypical values are at Vec = 5V, Ta = 25°C.

3. Notmore than one output should be shorted at a time. For testmg los, the use of hlgh-speed test apparatus and/or sample-and-hold tech-
niques are preferable in order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a
High output may raise the chip temperature well above normal and thereby cause invalid readings in other parameter tests. In any sequence
of parameter tests, log tests should be performed last.

4. Measure lggz with OE inputs > 4.0V and D, inputs at ground and all outputs open.

5. When testing devices to the Functional Table specified, refer to the “Recommended Operating Conditions” section of the Application Note
202, “Testing and Specifying FAST Logic.”

AC SETUP REQUIREMENTS

SYMBOL PARAMETER TEST CONDITIONS LIMITS UNIT
Ta = +25°C Ta=-55°C to +125°C
Vee = +5.0V Vpc =+5.0V110%
C_ = 50pF, R = 500Q C_ = 50pF, Ry = 5000
Min Typ Max Min Max
t(H) Setup time, 2.0 20 ns
(L) Dy to CP Waveform 4 20 2.0 ns
th(H) Hold time, 2.0 2.0 ns
(L) D, to CP . Waveform 4 20 20 ns
tu(H) CP pulse width, 7.0 7.0 ns
tu(L) High or Low Waveform 3 6.0 6.0 ns
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Latch/Flip-Flop 54F534

AC WAVEFORMS
OE OE A" AL
_l_— VoH 0.3V tpzL tpLz ]
- --- Vo
Tn A"} Tn \['] —L- - == VoL
¥ E VoL 3v

Tn

Waveform 3. Clock to Output Delays
and Clock Pulse Width

Waveform 1. 3-State Output Enable Time to High Level
and Output Disable Time from High Level

NOTE: For all waveforms, Vg = 1.5V

Waveform 2. 3-State Output Enable Time to Low Level
and Output Disable Time from Low Level

VoH

VoL

1mAx

Waveform 4. Data Setup and Hold Times

The shaded areas indicate when the input is permitted to change for predi output per
TEST CIRCUIT AND WAVEFORM
| »
Ve v Lo 2V w v 2V
cc NEGATIVE
L ? 7.0V PULSE Vm VM
0.3V 0.3V
RL ov
v 7
PULSE y D.U.T. o I'—' THL( HTLH() ‘i
GENERATOR
le—
RT I CLy AL l(_ TLH0 {THLED —.I 3.0V
27V 21V
POSITIVE
L L L L L 1 PULSE A"} VM
I - - T = 0.3V % 0.3V
I tw 1 ov
Test Circult for 3-State Outputs Vm=15V
Input Pulse Definitions
SWITCH POSITION
TEST SWITCH INPUT PULSE CHARACTERISTICS
torz closed Family | Rep. Rate tw 1L tTHL
ezt closed 54F 1MHz 500ns | <25ns | <25ns
All others open
DEFINITIONS:
R_. = Load Resistor; see AC Characteristics for value.
Cy = Load capacitance includes jig and probe capacitance; see AC Characteristics for value.
Ry = Termination resistance should be equal to Zgyt of pulse generators.
Vx = Unclocked pins must be held at: <0.8V, >2.7V or open per Function Table.
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54F538

Decoder
1-0f-8 Decoder (3-State)
Military Logic Product Product Specification
DESCRIPTION signal on the Output Enables (OEn) will ORDERING INFORMATION
The 54F538 decoder/demultiplexer ac- force all outputs to the high impedance DESCRIPTION ORDER CODE
cepts three address (Ao - As) input signals  state. Two active High and two active Low - -
and decodes them to select one of eight Enable inputs are available for easy ex- | 20-Pin Ceramic DIP SAFS38/BRA
mutually exclusive outputs. A polaritycon-  pansion to 1-0f-32 decoding with four | 20-Pin Ceramic FlatPack | 54F538/BSA
trol (P) input determines whether the out-  packages, or for data demultiplexing to 20-Pin Coramic LLCC 54F538/B2A
puts are active Low or active High. The  1-0f-8 or 1-of-16 destinations.
54F538 has 3-State outputs and a High
INPUT AND OUTPUT LOADING AND FAN-OUT TABLE
54F(U.L.) LOAD VALUE
PINS DESCRIPTION HIGH/LOW HIGH/LOW
Ag-Az Address inputs 1.01.0 20uA/0.6mA
Eo, Ey Enable input (Active Low) 1.0/1.0 20pA/0.6mA
Ey E; Enable input (Active High) 1.0/1.0 20pA/0.6mA
P Polarity control input 1.0/1.0 20pA/0.6mA
OE,, OE, Output enable input (Active Low) 1.0/1.0 20pA/0.6mA
Q- Q, Data outputs 150/33 3.0mA/20mA
NOTE: One (1.0) FAST Unit Load (U.L.) is defined as: 20pA in the High state and 0.6mA in the Low state.
PIN CONFIGURATION LOGIC SYMBOL
L1
12—]p Ao M A
16 —q Eg
15 —q E,
14— Ep
13 —q E3
4__d og
5 — 1 Oky
Q Q Q2 O3 Q4 05 Q5 &7
3 2 1 19 18 8 9 1
Veg = Pin20
GND = Pin 10
For LLCC pin assignments, see JEDEC Standard No. 2 For LLCC pin see JEDEC Standard No, 2
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54F538

ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. Unless
otherwise noted these limits are over the operating free-air temperature range.)

SYMBOL PARAMETER RATING UNIT
Vee Supply voltage range -0.5t0 +7.0 v
Vi Input voltage range -0.5t0 +7.0 \

Iy Input current range -30to +5.0 mA
Vo Voltage applied to output in High output state range -0.5to +5.5 v
lo Current applied to output in Low output state 48 mA
Tsta Storage temperature range -65 to +150 °C

RECOMMENDED OPERATING CONDITIONS
SYMBOL : PARAMETER LIMITS UNIT
Min Nom Max

Vee Supply voltage 4.5 5.0 55 \)
Vi High-level input voltage 2.0 v
Vi Low-level input voltage 0.8 v
Ik Input clamp current -18 ma
lomt High-level output current -1.0 mA
lonz High-level output current -3.0 mA
loL Low-level output current 20.0 mA
Ta Operating free-air temperature range -55 +125 °C

DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.)

SYMBOL PARAMETER TEST CONDITIONS? LIMITS UNIT
Min Typ? Max
VoH High-level output voltage Vee = Min, V)L = Max, loHt = -1.0mA 25 Vv
Vi =Min loHz =-3.0mA 24 3.4 \
VoL Low-level output voltage Vlgf - m,\(}'@::'\g%' 0.35 0.50 v
Vi Input clamp voltage Ve =Min, || = [ -0.73 -1.2 v
I Input current at maximum Vee = Max, V= 7.0V 100 pA
In High-level input current Ve = Max, Vi =2.7V 20 pA
I Low-level input current . - Vge =Max, V=05V -0.6 mA
lozu Sig-ﬁflagge?l\]/gﬁ;;e applied Vee = Max, Vo = 27V 50 HA
loz. (L):\;ls—ltztleelc\l/j;te:;e applied Voo = Max, Vo = 0.5V -50 HA
los Short-circuit output current® . Ve = Max -60 -150 mA
lecH 30 40 mA
lcc Supply current ‘ lecL Vee = Max 35 50 mA
' lccz 35 50 mA
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54F538

AC ELECTRICAL CHARACTERISTICS (When measured in accordance with the procedures outlined in Signetics LOGIC App Note
202 “Testing and Specifying FAST Logic.”)

SYMBOL PARAMETER TEST CONDITIONS LIMITS UNIT
Ta =+25°C Tp =+-55°C to +125°C
Voo = +5.0V Vee = +5.0V£10%
C_ = 50pF, R =500Q C, =50pF, Ry = 5000
Min Typ Max Min Max
tPLH Propagation delay 55 6.5 13.0 5.0 14.0 ns
torL Anto Qq Waveform 1, 2 30 75 | 125 30 135 ns
tPLH Propagation delay 55 85 12.0 5.0 13.0 ns
torL EporE, to Q, Waveform 1, 2 3.0 75 | 120 3.0 12,5 ns
trLH Propagation delay 6.5 9.0 12.5 55 13.5 ©ns
torL Eyor Igg 10 Q, Waveform 1, 2 40 70 | 125 35 13.0 ns
tPLH Propagation delay 4.5 9.5 15.0 4.0 16.5 ns
tor PoQ, Waveform 1, 2 35 5 | 100 35 105 ns
tpz( Qutput Enable time Waveform 3 25 55 9.5 20 11.0 ns
tpzL OE;, or OE4 to Q, Waveform 4 6.5 9.5 13.5 0 15.0 ns
trHZ Output Disable time Waveform 3 1.0 3.0 6.0 1.0 7.0 ns
tpLz OEporOE; to Q, Waveform 4 1.0 35 85 1.0 9.5 ns
NOTES: )
1. For conditions shown as Min or Max, use the appropriate value under the recommended operating conditions for the applicable conditions.
2. Alltypical values are at Vg = 5V, Ta = 25°C.
3. Not more than one output should be shorted at a time. For testing los, the use of high-speed test apparatus and/or sample-and-hold tech-

niques are preferable in order to minimize internal heating and more accurately reflect operationat values. Otherwise prolonged shorting of a
High output may raise the chip temperature well above normal and thereby cause invalid readings in other parameter tests. In any sequence

of parameter tests, lgg should be performed last.

AC WAVEFORMS
An P Bp vm VM An, P, Bn ] vm
PLH tPHL tPHL PLH
VoH VOH
Cn A\l \['] Qn A"} M
VoL VoL
Waveform 1. Propagation Delay for Waveform 2. Propagation Delay for
Non-Inverting Outputs Inverting Outputs
OEp OF, \{'] \{"]
tpzH tpHz * Vou 03V tpzL tpLz >
Qn Vu : Qn AL 4 i
ov
—L VoL +0.3V
Waveform 3. 3-State Output Enable Time to High Level Waveform 4. 3-State Output Enable Time to Low Level
and Output Disable Time from High Level and Output Disable Time from Low Level
VM =15V
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TEST CIRCUIT AND WAVEFORMS

le . |
e v Lo 27V w e
x Vcc 7.0V NEGATIVE
PULSE M i)
T_ a 0.3V 0.3V ov
L
VIN Vout
PULSE buT. = ma =] |-
GENERATOR
‘ t tTHL <
Ry I CLs R |‘_ i _.I 3.0v
2.7V 27V
POSITIVE
L L 1 L L L1 PULSE \[} VM
| = = = == = uav.'_ W lco-w oV
Test Circult for 3-State Outputs and V=15V
Open Collector Outputs Input Pulse Definitions
SWITCH POSITION
TEST SWITCH INPUT PULSE CHARACTERISTICS

tpiz, closed Family | Rep.Rate |Pulse Width | ty, trH

tpzL closed

All other open 54F 1MHz 500ns <2.5ns | <2.5ns
DEFINITIONS:
R_ '= Load Resistor; see AC Characteristics for value.
C_ = Load capacitance includes jig and probe capacitance; see AC Characteristics for value.
Ry = Termination resistance should be equal to Zgyr of pulse generators.
Vx = Unclocked pins must be held at: <0.8V; >2.7V or open per Function Table.
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Product Specification

54F543, 54F544

54F543 Non-Inverting Octal Registered Transceiver (3-State)
54F544 Inverting Octal Registered Transcelver (3-State)

FEATURES DESCRIPTION ORDERING INFORMATION
e Combines 54F245 and 54F373 type The54F543 and 54F544 Octal Registered DESCRIPTION ORDER CODE
functions In one chip Transceivers contains two sets of D-type SAFS4aBLA
e 8-bit octal transcelver with D-type latches fortemporary storage of dataflow- | Ceramic DIP 54F544/BLA
latch ing in either direction. Separate Latch En-
) ables (CEAB, [EBA) and Output Enables | ceramic Flat Pack 54F543/BKA
* 54F543 Non-Inverting (OEAB, OEBA) are provided for each reg- S4F544/BKA
54F455 Inverting ister to permit independent contro! of in- | ceramic LLGC 54F543/B3A
* Back-to-back Registers for storage  putting and outputting in either direction. S4F544/B3A
« Separate controls for data flow in While the 54F543 has non-inverting data
each direction path, the 54F544 inverts data in both di-
rections. The A outputs are guaranteed to
¢ 2 c;‘utputs sink 20mA and source iy oomA, while the B outputs are rated
m for 48mA.
* B outptus sink 48 mA and source
12mA
¢ 300 mil wide 24-pin Slim DIP
¢ 3-State outputs for bus-oriented
applications
INPUT AND OUTPUT LOADING AND FAN-OUT TABLE
PINS DESCRIPTION }ﬁéﬁ}i‘_é’&, La{g_y&;"#E
Ao- A7 (54F543) Port A, 3-State inputs 3.5/1.0 704A/0.6mA
By - B7 (54F543) Port B, 3-State inputs 3.56/1.0 70pA/0.6mA
Ko - A7 (54F544) Port A, 3-State inputs 35/1.0 70pA/0.6mA
By - B; (54F544) Port B, 3-State inputs 3.5/1.0 70pA/0.6mA
OEAB A-to-B Output Enable input (Active Low) 1.0/1.0 20pA/0.6mA
OEBA A-to-B Output Enable input (Active Low) 1.0/1.0 201A/0.6mA
EAB A-to-B Enable input (Active Low) 1.0/2.0 20pA/1.2mA
EBA A-to-B Enable input (Active Low) 1.0/2.0 20pA/1.2mA
CEAB A-to-B Latch Enable input (Active Low) 1.0/1.0 20pA/0.6mA
[EBA A-to-B Latch Enable input (Active Low) 1.0/1.0 20pA/0.6mA
Ao - A7 (54F543) Port A, 3-State outpus 150/33 3.0mA/20mA
By - By (54F543) Port B, 3-State outputs 600/80 12mA/4BmA
Ao - A7 (54F544) Port A, 3-State outputs 150/33 3.0mA/20mA
By - By (54F544) Port B, 3-State outputs 600/80 12mA/48mA
NOTE: One (1.0) FAST Unit Load is defined as: 20pA in the High State and 0.6mA in the Low state.
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Transceivers 54F543, 54F544
PIN CONFIGURATION LOGIC SYMBOL
54F543 54F543
S ] vee 3456780910
wmE P
AOE [22] By Ag A1 Ap Az Ag As Ag Ay
A [4] [21] B¢
11 —q EAB b— 13
A2 5] 20] B2 23 — eBA
a3 [6] 19) B3 14 —] LEAB
Al E T_B] By 1 — LEBA b— 2
a5 2] 17] 85 Bg By By B3 By Bs Bg By
Ag r’__ T_G_] Bg
-t VT
EAB [i7] [13) texE 22 21 20 19 18 17 16 15
wm | || g
54F544 54F544
eex 1] ) vee 345678910
=y = SESEREE
% 3] 22] Bo Ag Aq Az Ag Ag As Ag A7
% [1] 21] By -
1 —g b— 13
% [£] 20] B, 23 —d EBA
% [€] 9] B3 14 —d LEas
I i8] B4 1 —<] LEBA b— 2
%s [2] ] Bs Bo By Bz B3 Bq Bs Bg By
% 3] 16] B
ve @ I
B 1] - " 3] cemm 22 21 20 19 18 17 16 15
an 3 oo g
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Transceivers 54F543, 54F544
FUNCTIONAL DESCRIPTION FUNCTION TABLE

The 54F543 and 54F5A.14 contain N{o sets of INPUTS OUTPUTS STATUS
eight D-type latches, with separate input and

controls for each set. For data flow from A to OEXX EXX LEXX | DATA |[54F543 | 54F544

B, forexample, the A-to-B Enable (EAB}input H X X X z V4 Disabled

must be Low in order to enter data from Ag - "

A;7 or take data from By - By,, as indicated in X H X X z z Disabled

the Function Table. With EAB Low, a Low sig- L T L h 4 z Disable + Latch

nal on the A-to-B Latch Enable (TEAE) input L 1 L | z z Disable + Latch
makes the A-to-Blatches transparent; a sub- -

sequent Low-to-High transition for the TEAB L L T h H L Latch + Display
signal puts the A latches in the storage mode L T 1 L H Disable + Latch
andtheir outputs no longer change withthe A L L H X NG NC Hold

inputs. With EAB and OEAB both Low, the
3-State B output buffers are active and reflect
the data present at the outputs of the A
latches. Control of data flow from B to A is
similar, but using the EBA, TEBA, and OEBA
inputs.

LOGIC DIAGRAM FOR 54F543

=2 e of

NZX-

= Low state must be present one setup time before the Low-to-High transition of CEXX or’

High voltage level
Low voltage level

High state must be present one setup time before the Low-to-High transition of CEXX or’

EXX (XX=AB or BA)

EXX (XX=AB or BA)
Low-to-High transition of CEXX or EXX
Don't care
No change
High impedance state

— LE

:_D DETAIL A

<}da o

Ay —
Ay —
Az —
Ay —
As —]
Ag —

Az —]

DETAIL A X7

FTTTTT

COEBR

TEBA

By
B2
B3
By
Bs

By
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LOGIC DIAGRAM FOR 54F544

__________________ -
I:— o a _% DETAIL A : 5
| |
|| L [
o —4 g D |
| |
| LE |
| 1 |
[, IS U B 4
i —9 P— B1
K2 — p— B2
A3 —4 b— B3
Ky —4 DETAILA X7 b— By
&5 —4 b— Bs
&g —4 b— Bg
A7 —4 b— By
—
OEBK
E Um
EBR
EAB
CEBA
TEAR

ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. Unless
otherwise noted these limits are over the operating free-air temperature range.)

SYMBOL ’ PARAMETER RATING UNIT
Vee Supply voltage -0.5t0 +7.0 v
' Input voltage . -051t0+7.0 \
I Input current -30to +5 mA
Vo Voltage applied to output in High output state range 051t0+5.5 \
lo Current applied to outputin Low output state Ag-A7, Bo-5Ay 40 mA
By-B;,By- By 96 mA
Tsta Storage temperature -65 to +150 °C

RECOMMENDED OPERATING CONDITIONS

SYMBOL PARAMETER LIMITS UNIT
Min Nom Max
Vee Supply voltage 45 50 55 v
Vi High-level input voltage 2.0 \
Vi ‘Low-level input voltage 0.8 \
1% Input clamp current -18 mA
lou High-level output current -1 mA
lone High-level output current -3 mA
lona High-level output current By-B7, Bo- By -12 mA
loL Low-level output current Ao-A7, Bo-Ay 20 \'
Bo-B7, By-B; 48 v
Ta Operating free-air temperature range -55 +125 °c
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Transceivers

54F543, 54F544

DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.)

SYMBOL PARAMETER TEST CONDITIONS! LIMITS UNIT
Min Typ? Max
loHz = -3mA 2.4 \'
Vou High-level Vce = Min lort =-1mA 25
output to voltage Vi = Max lon = -12mA
Vi = Min By - Bzand 2.0 \'
B, - By only
VoL Low-level Ao-A7 Ry Ay Ve = Min loL = 20mA .35 50 v
output voltage Bo-B; By- By VL = Max, Viy = Min loL = 48mA .35 50 v
Vik Input clamp voltage Vee = Min, I - I -0.73 -1.2 \"
Iy Input current at %E%PIEEE&B Ve = 0.0V, Vi=7.0V 100 HA
maximum input others Vcc =5.5V, V,=5.5V 1.0 mA
[ High-level input current Vee = Max, V| = 2.7V 20 pA
Iy Low-level others Vee = Max, V| = 0.5V -0.6 mA
input current EAB, EBA -1.2 mA
Iy + oz g;f{;ﬁg:jte current High-level voltage Ve = Max, Vi = Min, Vy = 2.7V 70 VA
I+ loz S;f;;lsi;aée current Low level voltage Ve = Max, Vi = Min, V; = 0.5V 500 WA
los Short-cireuit Ag-Az, Ap- A7 Vee = Max -60 -150 mA
output current? By-B7,By-B; -100 -225 mA
lecn 67 100 mA
54F543 IceL 83 125 mA
lec Supply current lecz Vee = Max 83 125 mA
(total) locH 80 110 mA
54F544 lecL 105 140 mA
lecz 100 135 mA

February 22, 1989

323



Signetics Military Logic Products

Product Specification

Transceivers

54F543, 54F544

AC ELECTRICAL CHARACTERISTICS (When measured in accordance with the procedures outlined in Signetics LOGIC App Note
‘ 202, "Testing and Specifying FAST Logic.”)

SYMBOL PARAMETER TEST CONDITIONS 54F543 LIMITS UNIT
’ Ta = +25°C Tp=-55°C to +125°C
Vee = +5.0V Vee = +5.0V+ 10%
C_ = 50pF, R, = 5000 CL = 50pF, R, = 500Q
Min Typ Max Min Max
tpLH Propagation delay 35 55 8.5 3.0 10.0 ns
oL Ayt0 B, Wavetorm 2 30 50 80 25 9.5 ns
tPLH Propagation delay . 2.0 40 | 70 1.5 8.5 ns
toL By to A, Waveform 2 25 45 75 25 9.0 ns
tPLH ropagation delay 5.0 7.0 10.0 4.5 125 ns
oL TR " Waveform 1, 2 40 6.0 9.0 40 105 ns
tPLH ro)| aganon delay : 6.0 85 - 11.5 55 14.0 ns
toaL EEAPB Waveform 1, 2 45 55 95 40 1.0 ns
tpzH QOutput Enable time Waveform 4 2.0 4.0 7.5 1.5 9.0 ns
tpzL or OEAB to A, or B, Waveform 5 35 5.0 9.5 3.0 1.0 ns
tpHzZ Qutput Disable time Waveform 4 1.0 3.0 6.5 1.0 8.5 ns
tpLz orOEAB to A, or B, Waveform 5 1.5 4.0 8.5 1.0 9.5 ns
tpzH Output Enable time Waveform 4 45 7.0 10.5 4.0 13.0 ns
tozL EBAorEABto A or B, Waveform 5§ 55 75 11.0 5.0 13.0 ns
tpHz Output Disable time Waveform 4 25 50 85 2.0 10.5 ns
tpLz EBAorEABto A, or B, Waveform 5 2.0 7.0 11.0 1.5 13.0 ns
AC SETUP REQUIREMENTS
SYMBOL PARAMETER TEST CONDITIONS 54F543 LIMITS UNIT
Ta =+25°C Ta =+-55°C to +125°C
ch =+5.0V Vcc =+45.0V £ 10%
Cy = 50pF, R, =500 C_ = 50pF, R = 500Q
Min Typ Max Min Max
15(H) Setup time, High or Low
tS(L) Aq or By to CEAB or LEBA Waveform 3 3.0 3.0 ns
& A or B, to EAB or EBA 35 35 ns
1(H) Hold time, High or Low
th(L) A, or B, to LEAB or LEBA Waveform 3 3.0 3.0 ns
n A, or B, to EAB or EBA 3.0 3.0 ns
tWil) Latch enable pulse width Waveform 3 4.0 4.5 ns
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Transceivers 54F543, 54F544

AC ELECTRICAL CHARACTERISTICS (When measured in accordance with the procedures outlined in Signetics LOGIC App Note
202, "Testing and Specifying FAST Logic.”)

SYMBOL PARAMETER TEST CONDITIONS 54F544 LIMITS UNIT
Ta =425°C Ta=-55°C to +125°C
Vee = +5.0V Vee = +5.0V £ 10%
Cy = 50pF, R =500Q CL = 50pF, R = 500Q
Min Typ Max Min Max
tpLH Propagation deal 3.0 6.5 9.5 3.0 11.5 ns
tont Aqto B, or B to A, v Waveform 1 30 | 50 | 80 3.0 95 ns
trLH Propagation &ealy 40 7.0 95 4.0 11.5 ns
oL TEBA 10 A, Waveform 1, 2 40 7.0 95 40 115 ns
teLH Propagation dealy 5.0 8.0 11.5 4.0 13.5 ns
ot [EAB10 B, Waveform 1, 2 40 75 95 40 15 ns
tpzH QOuput Enable time Waveform 4 3.0 5.0 8.0 25 9.5 ns
ez OEBA or OEAB to A, or B, Waveform 5 4.0 7.0 10.0 4.0 1.5 ns
tenz Output Disable time Waveform 4 1.0 4.0 6.5 1.0 8.0 ns
tprz or OEAB to A, or By, Waveform 5 25 55 9.0 25 10.0 ns
tpzH QOutput Enable time Waveform 4 4.0 7.0 95 40 1.5 ns
tpzL EBAorEABto A,orB, Waveform 5 45 8.0 11.0 45 13.0 ns
tpHz Qutput Disable time Waveform 4 25 5.0 8.0 2.0 10.0 ns
tpLz EBAorEABto A,or B, Waveform 5 25 8.5 1.5 20 13.5 ns
AC SETUP REQUIREMENTS
SYMBOL PARAMETER TEST CONDITIONS 54F544 LIMITS UNIT
Ta=+25°C Ta =-55°C to +125°C
Vee = +5.0V Vee = +5.0V £ 10%
C_ = 50pF, R, = 500Q C_ = 50pF, Ry = 500Q
Min Typ Max Min Max
To(H) Setup time, High or Low .
' ?L) A, or By, to LEAB or (EBA Waveform 3 3.0 3.0 ns
s A, or B, to EAB or EBA 3.0 4.0 ns
to(H) Hold time, High or Low
th(L) A, or B, to CEAB or LEBA Waveform 3 3.0 3.0 ns
n A, or B, to EAB or EBA 3.0 40 ns
tw(l) Pulse width Latch enable Waveform 3 4.0 45 ns
NOTES:

1. For conditions shown as Min or Max, use the appropriate value specified under the recommended operating conditions for the applicable type
and function table for operating mode.

2. All typical values are at Vgg = 5V, Tp = 25°C.

3. Not more than one output should be shorted at a time. For testing los, the use of high-speed test apparatus and/or sample-and-hold tech-
niques are preferable in order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of &
High output may raise the chip temperature well above normal and thereby cause invalid readings in other parameter tests. In any sequence
of parameter tests, log tests should be performed last.
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AC WAVEFORMS
ViN \['] \[] : ViN \['] \']
PLH tPHL PHL tPLH
VoH VoH
Your \('] M Yout M m
VoL VoL
Waveform 1. Propagation Delay for Inverting Outputs Waveform 2. Propagation Delay for Non-Inverting Outputs

VoH
Vor
Waveform 3. Propagation Delay for Data to Output, Data
Setup Time and Hold Times, and Latch Enable Pulse Width
Vi m
tpzL tpLz ™

e AL \ e M f
ov .
VoL 0.3V

Waveform 4. 3-State Output Enable Time to High Leve! Waveform 5. 3-State Output Enable Time to Low
and Output Disable Time from High Level Level and Output Disable Time from Low Level

NOTE: Vy = 1.5V
The shaded areas indicate when the input is permitted toch.
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predi output p
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Latch/Flip-Flops 54F573, 54F574

ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. Unless
otherwise noted these limits are over the operating free-air temperature range.)

SYMBOL PARAMETER RATING UNIT

Vee Supply voltage range -0.5t0 +7.0 \
v, Input voltage range -0.5t0 +7.0 A
Iy Input current range -30 10 +5 mA
Vo Voltage applied to output in High output state range -0.5t0 +Vco A
lo Current applied to output in Low output state 40 mA
Tsta Storage temperature range -6510 +150 °C

RECOMMENDED OPERATING CONDITIONS

SYMBOL PARAMETER LIMITS UNIT
Min Nom Max

Vee Supply voltage 4.5 5.0 55 \"
Viy High-level input voltage 2.0 \
Vi Low-level input voltage 08 \
I Input clamp current -18 mA
loH1 High-levet output current ) -3 mA
lonz High-level output current -1 mA
lou Low-level output current 20 mA
Ta Operating free-air temperature range -55 +125 °C

DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature unless otherwise noted.)

SYMBOL PARAMETER TEST CONDITIONS! LIMITs UNIT
Min Typ? Max
Vou High-level output voltage Vee = Min, Vi = Max, 1oH1 2.4 v
Vi = Min loHz 2.5 3.4 \
Vou Low-level output voltage Ve = Min, Vi = Max , Viy= Min, loL = Max 0.35 0.50 A
Vik Input clamp voltage Vee = Min, Iy = I -0.73 -1.2 v
bz Input current at maximum input voltage Veg = Max, Vi = 7.0V 100 HA
bl High-level input current Vee = Max, V=27V 20 pA
Iy Low-level input current Vee = Max, V= 0.5V -0.6 mA
ozt | ighievel vorags appied Vo =Max, Vo= 2.7V s | A
lom | Vighiovel vaage appied Voo = Max, Vo = 0.5V 50 | pA
los Short-cireuit output current? Vee = Max -60 -150 mA
lccH 30 40 mA
lecL 'F573 Vee = Max 35 50 mA
lee Supply current lecz 40 60 mA
(total) lecu 45 65 mA
lect 'F574 Vee = Max 50 70 mA
lccz 55 90 mA
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Latch/Flip-Flops

54F573, 54F574

AC ELECTRICAL CHARACTERISTICS

SYMBOL PARAMETER TEST CONDITIONS LIMITS UNIT
Ta=+25°C Ta =-55°C to +125°C
Vee = +5.0V Vee = +#5.0V £ 10%
Cy = 50pF, R =500Q Cy = 50pF, R = 500Q
Min Typ Max Min Max
teLy Propagation delay 3.0 55 8.0 25 9.0 ns
tonL Dp 10 Qn Waveform 2 10 35 6.0 10 70 ns
tpLH Propagation delay 4.5 8.5 115 6.0 135 ns
toL EtoQ, Waveform 1 30 50 7.0 25 8.0 ns
tozy Output Enable time 'F573 Waveform 4 25 55 9.5 2.0 11.0 ns
tpzL to High or Low level Waveform 5 25 55 8.0 2.0 95 ns
teHz Output Disable time Waveform 4 1.0 30 6.0 1.0 7.0 ns
tpLz to High or Low level Waveform 5 1.0 25 55 1.0 55 ns
i Cl
faax ?fé‘;&'é‘ﬁc"} fock Waveform 1 1o | 125 100¢ ns
thLH Propagation delay 4.0 55 85 3.0 95 ns
teriL CP to Qq Waveform 1 40 6.0 85 3.0 95 ns
tpzH Output Enable time 'F574 Waveform 4 25 45 8.0 20 9.0 ns
tezL to High or Low level Waveform 5 3.0 6.0 85 3.0 9.5 ns
tpuz Output Disable time Waveform 4 1.0 3.0 6.0 1.0 7.0 ns
tpLz to High or Low level Waveform 5 1.0 25 55 1.0 6.0 ns
AC SETUP REQUIREMENTS
SYMBOL PARAMETER TEST CONDITIONS LIMITS UNIT
Ta =+25°C Ta =-55°C to +125°C
Vee = +5.0V Vee = +5.0V £ 10%
C = 50pF, R = 500Q Cy = 50pF, R = 500Q
Min Typ Max Min Max
ts(H) Set-up time 0.0 0.0 ns
te(L) Dhto E Waveform 3 00 1.0 ns
th(H) Hold time , 25 3.0 ns
(L) DatoE F573 Waveform 3 40 5.0 ns
tw(H) E Pulse width, 4.0 4.0 ns
tudL) High or Low Waveform 1 40 40 ns
ts(H) Set-up time 20 25 ns
to(L) D, to CP Waveform 3 20 25 ns
th(H) Hold time . 15 2.0 ns
ta(L) Dy to CP F574 Waveform 3 15 20 ns
tw(H) CP Pulse width, 3.0 3.0 ns
tw(L) High or Low Waveform 1 45 45 ns
NOTES:
1. For conditions shown as Min or Max, use the appropriate value specified under recommended operating conditions for the applicable type

and function table for operating mode.

2. Alltypical values are at Voo = 5V, Tp = 25°C.

3. Not more than one output should be shorted at a time. For testing lgs, the use of high-speed test apparatus and/or sample-and-hold tech-
niques are preferable in order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a
High output may raise the chip temperature well above normal and thereby cause invalid readings in other parameter tests. In any sequence
of parameter tests, log tests should be performed last.

4. This parameter is guaranteed, but not tested.
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AC WAVEFORMS

VoH
Qn AL A"}
VoL
Waveform 1. Propagation Delay, Clock and

Enable Inputs to Output, Enable and Clock Puise
Widths and Maximum Clock Frequency

Qn i

I VoH 0.3V
- --- Vou

ov

Waveform 4. 3-State Output Enable Time to High
Level and Output Disable Time from High Level

NOTE: For all waveforms, Vi = 1.5V
The shaded areas indicate when the input is permitted to change for predictable output performance.

Dn \[] AL

tpLH PHL
VoH
Qn M ]

Vou

Waveform 2. Propagation Delay for Data to
Outputs

tpz1 tpLz

Cn M

4 Lo VoL
VoL +0.3V
Waveform 5. 3-State Output Enable Time to Low
Level and Output Disable Time from Low Level
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Latch/Flip-Flops : 54F573, 54F574

TEST CIRCUIT AND WAVEFORM

l
0
27V W 2y Y
vx Vee ‘to 70V NEGATIVE ™ m
j 0.3V

PULSE
0.3V

RL

ViN Vout }<_ —-l

PULSE D.UT. - THL(H) TLH) I‘—
GENERATOR
—» ._,I —
Rr cL3 AL "_ ‘TLH) frHLn a0V
2.7V 27V
POSITIVE
L L PULSE A )
-7 - T 03V k 0.3V
I w | ov
Test Circult for 3-State Outputs Vy= 1.5V

Input Pulse Definitions
SWITCH POSITION

TEST SWITCH INPUT PULSE CHARACTERISTICS
toLz closed Family | Rep. Rate tw il trHL
toz, closed 54F 1MHz 500ns | <25ns | <2.5ns
DEFINITIONS:
R_ = Load Resistor; see AC Characteristics for value.
C_ = Load capacitance includes jig and probe capacitance; see AC Characteristics for value.
Ry = Termination resistance should be equal to Zoyr of pulse generators.
Vx = Unclocked pins must be held at: <0.8V; >2.7V or open per Function Table.
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DESCRIPTION

The 54F579is afully synchronous 8-stage
Up/Down Counter with multiplexed
3-State I/0 ports for bus-oriented applica-
tions. ltfeatures apreset capability for pro-
grammable operation, carry look-ahead
for easy cascading and a U/D inputto con-
trol the direction of counting. All state

54F579

Counter

Product Specification

FEATURES

8-Bit Bidirectional Binary Counter (3-State)

« Fully synchronous operation

* Multlplexed 3-state VO ports for bus
orlented applications

« Built in cascading carry capabliity
» U/D pin to control direction of

¢ Supply current 100mA typ

¢ See 54F269 for 24-pin separate I/O
port version

¢ Sea 54F779 for 16-pin version

ORDERING INFORMATION

- lorth ; A counting DESCRIPTION ORDER CODE
changes, exceptiorine case of asyncio- , ggnarate pins for Master reset and - :
nous reset, are initiated by the rising edge S oop P 20-Pin Ceramic DIP 54F579/BRA
. Synchronous operation -
of the clock. TC output is not recom- Cont ins to red Hact 20-Pin Flat Pack 54F579/BSA
mended for use as a clock or asynchro- ¢ “énier power pins io reduce efiects -
20-Pin LLCC 54F579/B2A
nous reset due to the possibility of of package Inductance il
decoding spikes. « Count frequency 115MHZ typ
INPUT AND OUTPUT LOADING AND FAN-OUT TABLE
PINS DESCRIPTION A by s LD T
1/0n Data Inputs 3.5/1.0 70uA/0.6mA
Data Outputs 150/40 3.0mA/20mA
PE Parallel Enable Input (Active Low) 1.0/1.0 20pA/0.6mA
uD Up/Down Count Control Input 1.0/1.0 20pA/0.6mA
MR Master Reset Input (Active Low) 1.0/1.0 20pA/0.6mA
SR Synchronous Reset Input (Active Low) 1.0/1.0 20pA/0.6mA
TEP Count Enable Parallel Input (Active Low) 1.0/1.0 20pA/0.6mA
CET Count Enable Trickle Input (Active Low) 1.0/1.0 20pA/0.6mA
TS Chip Select Input (Active Low) 1.0/1.0 20pA/0.6mA
[0)4 Output Enable Input (Active Low) 1.0/1.0 20pA/0.6mA
CP Clock Pulse Input (Active Rising Edge) 1.0/1.0 20pA/0.6mA
TC Terminal Count Output {Active Low) 50/33 1.0mA/20mA
NOTE: One (1.0) FAST Unit Load (U.L.) is defined as: 20pA in the High state and 0.6mA in the Low state.
CERDIP PIN CONFIGURATION LLCC PIN CONFIGURATION
cr [i] @ L SR TEP CTET Vg T©
vy [Z] (1] SR 3] [2] [1] 0] [19
vo; [3] 18] CEP W [4] 18] uD
o, [3] 7] Tev ce 3] 17] PE
vog [3] 6] vee voy 3] 7] ts
GND E [15] T© vo, [7] ) o
vos [7 14) uD
1o, [@ 14] 107
vos (8] 13 PE u o
v0g [5] [i2) s 9] pof [1] 2] |3
vor = oF 105 GND 04 VOs VOg
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LOGIC DIAGRAM
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FUNCTION TABLE
INPUTS OPERATING MODE
MR SR Cs PE CEP CET uD OE CP
X X H X X X X X X 1/0g to /07 in high impedance (PE disabled)
X X L H X X X H X 1/0g to 1/O7 in high impedance
X X L H X X X L X Flip-flop output appears on /O lines
L X X X X X X X X Asynchronous reset for all flip-flops
H L X X X X X X T Synchronous reset for all flip-flops
H H L L X X X X T Parallel load all flip-flops
H H (notLL) H X X X ) Hold
H H (notLL) X H X X ) Hold (TCT held High)
H H (notLL) L L H X T Countup
H H (notLL) L L L X ) Count down
H = High voltage level
L =  Low voltage level
X = Don'tcare
T Low-to-High clock transition

(notLL)

TS and PE should never be Low voltage level at the same time

ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the usefut life of the device. Unless
otherwise noted these limits are over the operating free-air temperature range.)

SYMBOL PARAMETER RATING UNIT
Vee Supply voltage range -0.51 +7.0 v
Vi Input voltage range -0.5t0 +7.0 \
I lnbut current range -30to +5 mA
Vo Voltage applied to output in High output state range -0.5to +V¢g \
lo Current applied to output in Low output state 40 mA
Tste Storage temperature range -65to +150 °C
RECOMMENDED OPERATING CONDITIONS
SYMBOL PARAMETER LIMITS UNIT
Min Nom Max
Vee Supply voltage 45 50 55 \
Vi High-level input voltage* 2.0 v
ViL Low-level input voltage* 0.8 \
Ik Input clamp current -18 mA
TC -1 mA
lon High-level output current /0, -3 mA
-1 mA
loL Low-level output current 20 mA
Ta Operating free-air temperature range -55 +125 °C
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54F579

DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.)

SYMBOL PARAMETER TEST CONDITIONS™ 4 LIMITS UNIT
Min Typ? Max
TC Vee = Min, loy=-1mA | 25 |~ v
VoH High-level output voltage 11O, Vi = Max, fon =-3mA 24 33 \
. Vi = Min lou=-1mA | 25 v
VoL Low-level output voltage Vee = Min, Vi = Max, lg, = Max, Viy = Min 0.35 0.50 \
Vik Input clamp voltage Vee =Min, |y =1k -0.73 -1.2 \
Iz Input current at maximum 110, Vee = Max, V| = 6.5V 1 mA
input voltage others Vee = Max, V) = 7.0V 100 pA
liq High-level input current except Veg = Max, V)= 2.7V 20 HA
'S Low-level input current 110y Ve = Max, V)= 0.5V 0.6 mA
_l?m ?g{:tga;ea;;;r:;‘ High-level Vee = Max, Viy = Min, V| = 2.7V 70 RA
‘o s ey Lowrlevel { - UOn Voc = Max, Vi = Min, V; = 0.5V -600 JA
los Short-circuit output current3 Vee = Max -60 -150 mA
lccH 95 135 mA
lec Supply current (total) lecL Vge = Max 105 145 mA
lecz 105 150 mA
AC ELECTRICAL CHARACTERISTICS
SYMBOL PARAMETER TEST CONDITIONS LIMITS UNIT
: Ta=+25°C Ta =-55°C to +125°C
Vee = +5.0V Vee = +#5.0V £ 10%
C, =50pF, R = 500Q Cy =50pF, R, = 5000
Min ‘Typ Max Min Max
fmax Maximum clock frequency Waveform 1 100 115 805 MHz
| woont | 25 | 73 | W93 | 8 | %8 | w
e 1 waeornt | 52 | 75 | 00 | 20 | 126 |
e 11 e waeorna | 33 | g% | B0 | &8 | W8 | m
e [ waeorns | 32 | G5 | g0 | 3% | 50 | m
- P’°‘f§%fc‘,i:" delay Waveform 2 50 70 90 50 1.0 ns
truz Output Disable time from Waveform 6 3.0 6.0 75 3.0 10.0 ns
trz High or Low level TS, PE, /0, Waveform 7 6.5 9.0 9.5 55 12.0 ns
tezH Output Enable time to High or Waveform 6 5.0 6.0 105 35 125 ns
trzL Low level TS, PE, 11O, Waveform 7 8.5 85 10.5 55 13.0 ns
trrz Qutput Disable time from Waveform 6 1.0 25 4.0 1.0 8.0 ns
tpLz High or Low level OE, to 1/O, Waveform 7 25 5.0 7.0 20 10.0 ns
tpzn Output Enable time to High or Waveform 6 40 6.5 8.5 35 11.0 ns
tez1 Low level OE to I/0, Waveform 7 5.0 6.5 9.5 45 11.5 ns
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AC SETUP REQUIREMENTS

SYMBOL PARAMETER TEST CONDITIONS LIMITS UNIT
Tp=+25°C T = -55°C to +125°C
Vee = +5.0V Vee = +5.0V £10%
Cy = 50pF, R = 500Q C_ = 50pF, R = 500Q
Min Typ Max Min Max
ts(H) Setup time, High or Low 3.0 4.0 ns
to(L) /0y to CP Waveform 5 3.0 40 ns
th(H) Hold time, High or Low 0 0 ns
(L) 1Oy to CP Waveform 5 0 0 ns
ts(H) Setup time, High or Low 9.5 11.0 ns
t:(L) PE,SRorCSto CP Waveform 5 9.5 13.0 ns
th(H) Hold time, High or Low 0 0 ns
th(L) PE,SRorCSto CP Waveform 5 0 0 ns
ts(H) Setup time, High or Low 5.0 75 ns
to(L) TEP or CET to CP Waveform 5 9.0 115 ns
th(H) Hold time, High or Low 0 [« ns
(L) TEP or CET to CP Waveform 5 0 o ns
::ft)) Clock Pulse width Waveform 1 :g gg ::
tw(l) MR Pulse width Waveform 2 3.0 3.0 ns
troc Recovery time Waveform 2 4.0 5.0 ns
NOTES

. For conditions shown as Min or Max, use the appropriate value specified under Recommended Operating Conditions for the applicable type
and the Function Table for operating mode.

2. All typical values are at Vg = 5V, T = 25°C.

3. Notmore than one output should be shorted at a time. For testing los, the use of high-speed test apparatus and/or sample-and-hold tech-
niques are preferable in order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a
High output may raise the chip temperature well above normal and thereby cause invalid readings in other parameter tests. In any sequence
of parameter test, los tests should be performed last.

4. When testing devices to the Functional Table specified, refer to the 'Recommended Operating Conditions' section of Application Note 202,
“Testing and Specifying FAST Logic™.

5. This parameter is guaranteed, but not tested.
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AC WAVEFORMS

Hmax
WR S\Vu m
twib) T Yec
Vo cp Vi
VoL
tPHL
VOH VoH
10, 'M
VoL VoL
Waveform 1. Propagation Delay, Clock Input to Output, Waveform 2. Master Reset Pulse Width, Master Reset to
Clock Pulse Width and Maximum Clock Frequency Output Delay and Master Reset to Clock Recovery Time
CET 7] M umo '™ M
PHL PLH tPHL PLH
VOH VOH
T \'] \l'] h(+ Vi
VoL VoL
Waveform 3. Propagation Delay CET Input to
Termlgalg(bunt Out{:u( P Waveform 4. Propagation Delay, U/D Input to
Terminal Count Output
PE, TS, SR,
1O TEP
ORTET
cp

Waveform 5. Data Setup and Hold Times

pzH ez > [ Von-03v ozl iz >

10n Vi N 1 110p M |
ov
[. Vor 0.3V

Waveform 6. 3-State Output Enable Time to High Level and Waveform 7. 3-State Output Enable Time to Low Level
Qutput Disable Time from High Level and Output Disable Time from Low Level

NOTE: For afl waveforms Vi = 1.5V.
The shaded areas Indicate when the input is permitted to change for predictable output performance.
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Counter 54F579
TEST CIRCUIT AND WAVEFORMS
>
" veo Lo v w v v
7.0V NEGATIVE
PULSE AL Vi
AL 0.3V 0.3V o
VIN Vou
PULSE D.U.T. .~ "_ THL A -| I‘—
GENERATOR
l—
Ay ‘[ j|: ol a tTLH tTHL _’I sov
2.7V 2.7V
POSITIVE
L L i e PULSE \[] ‘ZA\B
= = = = T = 0.3V |« W { K03V ov
Test Circult for 3-State Outputs and V=15V
Open Collector Outputs Input Pulse Definitions
SWITCH POSITION
TEST SWITCH INPUT PULSE CHARACTERISTICS
torz, closed Family | Rep.Rate |Pulse Width [ try tre
tez1 closed
All other open 54F 1MHz 500ns <25ns | <25ns
DEFINITIONS:
R. = Load Resistor; see AC Characteristics for value.
C_ = Load capacitance includes jig and probe capacitance; see AC Characteristics for value.
Rr = Termination resistance should be equal to Zoyr of pulse generators.
Vx = Unclocked pins must be held at: <0.8V; >2.7V or open per Function Table.

September 19, 1988 3N



Signetics

54F620, 54F623

Transceivers

54F620 — Inverting 3-State Octal

Bus Transceiver

54F623 —- Non-Inverting 3-State Octal Bus Transceiver

Military FAST Products Product Specification
FEATURES DESCRIPTION ORDERING INFORMATION
e High-impedance NPNbase Inputsfor The 54F§23 is. an octal transceiver fea'tur- DESCRIPTION ORDER CODE
reduced loading (70pA In High and ing non-inverting 3-State bus-compatible
Low states) outputs in both send and receive direc- [ 20-Pin Ceramic DIP g;gggjgm
« Ideal for applications which require tions. The outputs are capable of sinking
48mA and sourcing upto 12mA, providing | 20-pin Ceramic FlatPack | S4F620/BSA
::g:l:utput drive and minimal bus very good capacitive drive characteristics. 54F623/BSA
9 The 54F620 is an inverting version of the | 56 pin Geramic LLCC 54F620/B2A
e Octal bidirectional bus interface 54F623. 54F623/B2A
* 3-State buifer outputs sink48mAand  Thesg octalbustransceivers aredesigned
source 12mA for asynchronous two-way communica-
- 54F620, inverting tion between databuses. The control func-
- 54F623, non-inverting tion implementation allows for maximum
‘ flexibility in timing.
INPUT AND OUTPUT LOADING AND FAN-OUT TABLE
PINS DESCRIPTION Ay LD N ALNE
Aq-Ag B;-Bg Data inputs 3.5/0.116 7OUA/TONA
GBA, GAB 3-State output enable inputs (active Low) 1.0/0.033 20A/20pA
Ai-Ag Data outputs 150/40 3mA/24mA
B;-Bg Data outputs 600/80 12mA/48mA

NOTE: One (1.0) FAST Unit Load (U.L.) is defined as: 20pA in the High state and 0.6mA in the Low state.

PIN CONFIGURATION

LOGIC SYMBOL

54F620

For LLCC pin assignments, see JEDEC Standard No. 2

A3

A6

A7

A8

For LLCC pin

see JEDEC

No. 2

January 27, 1988
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Transceivers 54F620, 54F623
PIN CONFIGURATION LOGIC SYMBOL
54F623 54F623
Gas [1] 20] vee
At [2] [19] ©BA
az [3} i5] B1
A3 [3] 7] B2
a4 [5] [i5] B3
As [5] [15] B4
a6 7] [13] Bs
A7 [3] (13] BS
As 9] i7] 87
GND [io} 1] B8
For LLCC pin see JEDEC No. 2 For LLCC pin assignments, see JEDEC Standard No. 2

These devices allow data transmission from the
Abus to the B bus or from the B bus to the A bus
depending upon the logic levels at the Enable
inputs (GBA and GAB). The Enable inputs can
be used to disable the device so that the buses
are effectively isolated.

The dual-enable configuration gives the
54F620 and 54F623 the capability to store data
by the simultaneous enabling of GBA and GAB.
Eachoutputreinforcesitsinputin this transceiv-
erconfiguration. Thus, when both controlinputs

are enabled and all other data sources to the
two sets of the bus lines are athighimpedance,
both sets of bus lines (16 in all) will remain in
their last states.

FUNCTION TABLE
ENABLE INPUTS OPERATION
GBA GAB 54F620 54F623
L L Bdatato Abus B datato A bus
H H Adatato Bbus A datato B bus
H L Z Zz
L H B datato A bus, B datato A bus,
Adatato B bus A datato B bus
H = High voltage level
L = Low voltage level
Z = Hi_gh impedance

ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the usefut life of the device. Unless
otherwise noted these limits are over the operating free-air temperature range.)

SYMBOL PARAMETER RATING UNIT
Vee Supply voltage range 0510 +7.0 v
\] Input voltage range -0.510 +7.0 )
] Input current range -30to +5.0 mA
Vo Voltage applied to output in High output state range 0510 +5.5 \
lo Current applied to output in Low output state Ai-Ag 40 mA
By-Bg 96 mA
Tsta Storage temperature range -65to +150 °C
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Transceivers 54F620, 54F623
RECOMMENDED OPERATING CONDITIONS
SYMBOL PARAMETER LIMITS UNIT
Min Nom Max
Vee Supply voltage 4.5 50 55 \
Vi High-level input voltage® 2.0 \'
Vi Low-level input voltage® 0.7 \Y
Ik Input clamp current -18 mA
lonz High-level output current Ai-Ag -3.0 mA
lowt B1 -Bg -1.0 mA
lona High-level output current B;-Bg -120 mA
loL Low-level output current Ay-Ag 20.0 mA
B;-Bg 48.0 mA
Ta Operating free-air temperature range -65 +125 °C
DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.)
SYMBOL PARAMETER TEST CONDITIONS?! LIMITS UNIT
Min Typ? Max
Ar-Ag Vee = Min, lowz = -3mA 2.4 \"
Vou High-level output voltage B;-Bg VL =Max, lony = -1mA 25 34 Vv
B‘ - BB V|H = Min |om =-12mA 2.0 v
Vo Low-level output voltage Ay-Ag Vee = Min, Vi = Max, loL = 20mA 0.35 0.50 \
By -Bg Vi = Min loL = 48mA 0.40 0.55 v
Vik Input clamp voltage Vee = Min, = Ik -0.73 -1.2 Vv
2 Input current at GBA, GAB Vee =0.0V, V= 7.0V 100 HA
maximum input voltage Others Vce =5.5V, V, = 5.5V 1 mA
Iy High-level input current | GBA, GAB Vee = Max, V=27V 20 HA
I Low-level input current only Vee = Max, V= 0.5V -20 HA
lozn Off-state current High- Vee = Max, Vg = 2.7V 70 HA
+IH level voltage applied Ay -Ag
loiz Off-state current By-Bg Vee = Max, Vg = 0.5V -70 HA
+ Low-level voltage applied
los Short-circuit A -Ag Ve = Max -60 -150 mA
output currentd B1-B8 -100 -225 mA
lecH GBA'=GAB =4.5V; A - Ag=GND 70 92 mA
F620 lecL GBA=GAB =45V, A - Ag=45V 84 110 mA
lecz GAB =GND; GBA = A - Ag = 4.5V 70 92 mA
lee Supply current locH Voo =Max | GBA=GAB =4.5V; A; - Ag=4.5V 110 140 mA
(total) F623 lecL GBA=GAB=45V; A - Ag=GND 110 140 mA
lecz GAB =GND; GBA = A; - Ag = 4.5V 99 130 mA
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Transceivers 54F620, 54F623
AC ELECTRICAL CHARACTERISTICS
SYMBOL PARAMETER TEST CONDITIONS 54F620 LIMITS UNIT
Ta=+25°C Ta=-55°C to +125°C
Vee = +5.0V Vec = +5.0V £ 10%
C_ = 50pF, Ry = 50002 Cy = 50pF, R = 500Q2
Min Typ Max Min Max
tpLH Propagation delay 25 45 6.5 2.0 8.5 ns
tonL Anto By Waveform 1 10 25 45 10 55 ns
tpLH Propagation delay 25 45 6.5 2.0 8.5 ns
torL Bn t0 An Waveform 1 10 | 25 | 45 10 55 ns
tozH Output enable to High or Waveform 3 3.0 7.5 10.5 25 125 ns
tpz Low level GBA to A, Waveform 4 4.0 75 10.5 35 12.5 ns
tpHz Output disable from High or Waveform 3 25 4.5 75 2.0 9.0 ns
tp1z Low level GBA to A, Waveform 4 2.0 4.5 7.0 1.5 8.0 ns-
tpzH Output enable to High or Waveform 3 45 75 10.5 4.0 12.5 ns
tpzL Low level GAB To B, Waveform 4 45 75 10.0 4.0 12.0 ns
tPHz Output disable from High or Waveform 3 3.0 6.5 9.5 25 120 ns
tpLz Low level GAB to B, Waveform 4 4.0 6.5 9.5 3.5 11.5 ns
AC ELECTRICAL CHARACTERISTICS
SYMBOL PARAMETER TEST CONDITIONS 54F623 LIMITS UNIT
Ta=+25°C Ta =-55°Cto +125°C
Vee = +5.0V Vee = +5.0V+10%
Cp =50pF, R = 50002 C, = 50pF, R_ = 50002
Min Typ Max Min Max
tPLH Propagation delay 2.0 4.0 5.5 2.0 7.0 ns
toyL 010 By Waveform 2 30 | 50 | 70 25 8.0 ns
teLH Propagation delay 2.0 4.0 55 2.0 7.5 ns
touL n 10 An Waveform 2 25 | 45 6.5 25 8.0 ns
tezn Output enable to High or Waveform 3 5.0 85 10.5 5.0 135 ns
tpzL Low level GBA to A, Waveform 4 5.0 75 9.5 5.0 11.0 ns
tPHz Output disable from High or Waveform 3 25 45 6.5 2.5 10.0 ns
tpz Low level GBA to A, Waveform 4 25 45 6.5 25 75 ns
tpzH Qutput enable to High or Waveform 3 5.0 8.0 10.0 5.0 12.5 ns
tpz|. Low level GAB To B, Waveform 4 4.5 7.0 9.0 4.5 10.0 ns
tpHz Output disable from High or Waveform 3 3.0 6.0 85 3.0 11.5 ns
tpLz Low level GAB to B, Waveform 4 4.0 7.0 9.0 4.0 11.0 ns
NOTES:
1. For conditions shown as Min or Max, use the appropriate value specified under recommended operating conditions for the applicable type.

2. All typical values are at Ve = 5V, Tp = 25°C.
3. Notmore than one output should be shorted at a time. For testing los, the use of high-speed test apparatus and/or sample-and-hold tech-
niques are preferable in order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a
High output may raise the chip temperature well above normal and thereby cause invalid readings in other parameter tests. In any sequence
of parameter tests, lpg tests should be performed last.
4. Measure Igc with outputs open.
5. When testing devices to the functional table specified, refer to the ‘Recommended Operating Conditions’ section of Application Note 202,
“Testing and Specifying FAST Logic™.

January 27, 1988

345



Signetics Military FAST Products Product Specification

Waveform 3. 3-State Output Enable Time to High
Level Output Disable Time from High Level

Transceivers 54F620, 54F623
AC WAVEFORMS
AorB M " AorB \['] A\l
tPHL PLH PLH PHL
VoH VoH
BorA ' " BorA Vi m
VoL Vo
Waveform 1. For Inverting Outputs Waveform 2. For non-Inverting Outputs
GBA
i vu GBA
GAB AL i
Vou 0.3V GAB
tpzH tpHZ »
e [ TR by -
AorB N I
* Yu ov AorB ' Z [

—L VoL +0.3V

Waveform 4. 3-State Output Enable Time to Low
Level Output Disable Time from Low Level

NOTE: For all waveforms, Vg = 1.5V

TEST CIRCUIT AND WAVEFORMS

w 4 3oV
27V 27V
Vx Vv
x Vec Lo 7.0V g&fsAgws v V:;Z
0.3V 0.3V
RL ov
v v
PULSE iy DULT. our I‘— tTHL tTLH —*{ i
GENERATOR
|e—
Rt Cg R I‘_ A T _-| 3ov
POSITIVE 2.V 2.7V
1 L L L L L1 PULSE \['] m
0.3V A | w | 03V __ o
Test Circuit for 3-State Outputs and VM=15V
Open Collector Outputs Input Pulse Definitions
SWITCH POSITION
TEST SWITCH INPUT PULSE CHARACTERISTICS

tpz, closed Family | Rep.Rate |Pulse Width| tny truL

tezL closed

All other open 54F 1MHz 6500ns <2.5ns | <2.5ns
DEFINITIONS:
RL = Load Resistor; see AC Characteristics for value.
CL = Load capacitance includes jig and probe capacitance; see AC Characteristics for value.
Rr = Termination resistance should be equal to Zoyr of pulse generators.

Vx Unclocked pins must be held at: <0.8V; >2.7V or open per Function Table.
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54F640

Transceiver

Octal Bus Transcelver, Inverting (3-State)

Military Logic Products Product Specitication
FEATURES DESCRIPTION ORDERING INFORMATION
« High impedance NPN base Inputs The‘54F6.40 is an octal transcelve.r fleatur- DESCRIPTION ORDER CODE
{for reduced loadina (70:A in High ing inverting 3-State bus-compatible out- - -
and Low states) 9 (70 g puts in both send and receive directions. zz-zn(c:eram::lliPack :i:gﬁ:ﬁ
. 4 e inGerami a
« Ideal for applications which require  The By - B outputs are capable of sinking 20 P GoremiaLLCG SAF640/B2A
high output drive and minimalbus ~ 48mA and sourcing 12mA, providing very - inSeramic
loading good capacitive drive characteristics. FUNCTION TABLE
 Inverting verslon of 54F245 The octal bus transceivers are designed NPUTS OUTPUTS
« Octal bidirectional bus interface for asynchronous two-way communica-
tion between data busses. OE | TR
¢ 3-State buffer outputs sink 48mA L L Bus B data to Bus A
and source 12mA
L H Bus A data to Bus B
H X 2)
H = High voltage level
L = Low voltage level
X = Don'tcare
(Z)= High impedance state
INPUT AND OUTPUT LOADING AND FAN-OUT TABLE
PINS DESCRIPTION iy T
Ai-Ag, B1-B Data inputs 3.5/0.115 70pA/70pA
TR Transmit/receive input 2.0/0.067 40pA/40pA
OE Output enable inputs (active Low) 2.0/0.67 40pA/40pA
Ay -Ag Data outputs 150/33.3 3mA/20mA
By -Bg Data outputs 600/80 12mA/48mA
NOTE: One (1.0) FAST Unit Load is defined as: 20pA in the High state and 0.6mA in the Low state.
PIN CONFIGURATION LOGIC SYMBOL
——
™ [i] 20] vee
A [Z] [15] OF 2 34567809
=0 3 o I L
A3 [4] [17) B, Ay Az A3 Ag As Ag A7 Ag
A [5] 1] B3 .
1 —q o
As [g] 15] B4 ' -
ASE EB"' By B2 B3 B4 Bs Bg By Bg
N =N LTTTTTT
% [7] 2 5, 18 17 16 15 14 13 12 11
GND [io} [11] B3
For LLCC pin see JEDEC Standard No. 2 For LLCC pin soe JEDEC d No. 2
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Transceiver 54F640
LOGIC DIAGRAM
Aq A2 As Ag A7 Ag
OE ——rl
™ —d
By By Bg Bs Bz Bg

otherwise noted these limits are over the operating free-air temperature range.)

ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. Unless

SYMBOL PARAMETER RATING UNIT
Veo Supply voltage range 0510 +7.0 \
' Input voltage range 051 +7.0 \
Iy Input current range -30to +5 mA
Vo Voltage applied to output in High output state range -0.51t0 +5.5 )
lo Current applied to output in Low output state Ay -Ag 40 mA
B,-Bsg 96 mA
Tsva Storage temperature range -65 to +150 °C
RECOMMENDED OPERATING CONDITIONS
SYMBOL PARAMETER LIMITS UNIT
Min Nom Max
Veo Supply voltage 4.50 5.0 5.50 \
Vi High-level input voltage 2.0 v
Vi Low-level input voltage 08 Vv
lik Input clamp current -18 mA
lomt High-level output current -1 mA
loH2 High-level output current -3 mA
loHa High-level output current By-Bg -12 mA
loL Low-level output current A -Ag 20 mA
B;-Bg 48 mA
Ta Operating free-air temperature range -55 +125 °C
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Transceiver

54F640

DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.)

SYMBOL PARAMETER TEST CONDITIONS! LIMITS UNIT
Min Typ? Max
Ai-Ag Ve = Min, loms =-1mA 25 v
VoH High-level output voltage By-Bg VL = Max, loHz = -3mA 2.4 \
B:-Bg Vi = Min lows=-12mA | 2.0 v
VoL Low-level output voltage Ai-Ag Vce = Min, loL = 20mA 0.35 0.50 \
By-Bg VL= Max, Vig=Min | Ig =40mA 0.40 | 055 v
Vik Input clamp voltage Vee = Min, | = I -0.73 -1.2 v
2 Input current at g11 :g: Ve =58V, Vi=55V 10 mA
maximum input voltage OE, TR Vg =0.0V, Vi =7.0V 100 HA
IH1 High-level input current | OE, T/R only Vee = Max, V| =27V 40 HA
I Low-level input current OE, T/R only Vee = Max, V=05V -40 pA
ln+ lozn | Off-state currentHigh-level voltage applied Vee = Max, Vi = Min, V4 = 2.7V 70 HA
ly+ lozL Ofi-state currentLow-level voltage applied Vee = Max, Viy = Min, V4 = 0.5V -70 pPA
los Short-circuit Ai-Ag Vee = Max -60 -150 mA
output current® B;-Bg -100 -225 mA
lecH T/R=A;-Ag=4.5V;,0E=GND 66 85 mA
lee Supply current (total) lecL Vee = Max OE=TR=B-Bg=GND 91 120 mA
lecz OF = 4.5V T/H = B;-B4=GND 78 102 mA

202, "Testing and Specifying FAST Logic.”)

AC ELECTRICAL CHARACTERISTICS (When measured in accordance with the procedures outlined in Signetics LOGIC App Note

SYMBOL PARAMETER TEST CONDITIONS LIMITS UNIT

Ta = +25°C T =-55°C to +125°C

Vee = +5.0V. Vee = +5.0V £ 10%

C_ =50pF, R =500Q Cy =50pF, R = 500Q
Min Typ Max Min Max
o PNy Waveform 0 |28 [ &0 | W0 | & | m
tezy Output enable time Waveform 2 6.0 9.0 1.0 5.0 13.0 ns
tezL to High or Low level Waveform 3 6.0 9.0 1.0 6.0 11.5 ns
teuz Output disable time Waveform 2 25 55 8.0 25 9.0 ns
tpLz from High or Low level Waveform 3 20 45 7.0 20 7.5 ns
NOTES:

1.

2.
3.

and function table operating mode.

All typical values are at Vg = 5V, Tp = 25°C. .
Not more than one output should be shorted at a time. For testing los, the use of high-speed test apparatus and/or sample-and-hold tech-

For conditions shown as Min or Max, use the appropriate value specified under recommended operating conditions for the applicable type

niques are preferable in order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a
High output may raise the chip temperature well above normal and thereby cause invalid readings in other parameter tests. In any sequence
of parameter tests lpg tests should be performed last.
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Transceiver 54F640
AC WAVEFORMS
An Bn v v OE
Vou 0.3V
tPHL tPLH pzH tpHz > |
VoH |
Bp An i AL] A B A"}
" VoL " u- ov
Waveform 1. Propagation Delays for Waveform 2. 3-State Output Enable Time to High Level
A,toB,orB,to A, and Output Disable Time from High Level
CE " i
vz tpLz ™
AnBn v i Y/ ;

Waveform 3. 3-State Output Enable Time to Low Level

_r— Vol +0.3V

and Output Disable Time from Low Level

NOTE: For all waveforms, Vg = 1.5V

TEST CIRCUIT AND WAVEFORMS

w v % 27V W 2y W
x Vcc NEGATIVE
L ? nov NG ™ M
i 0.3V 0.3V
AL ov
- ViN Vout I'— THLLH) L) -’{ l‘—
D.U.T.
GENERATOR
LK fTHUy ™ [
R CLe R I-_ ] 0 30V’
27v 27V
POSITIVE
PULSE \['] \[}
= = = = = o.:fv fla W | 03V __ oy
V=15V
Test Circult for 3-State Outputs Input Pulse Definitions
SWITCH POSITION
TEST SWITCH INPUT PULSE CHARACTERISTICS
toLz, closed Family | Rep.Rate |Pulse Width| tny tL
tozL. closed
All other open 54F 1MHz 500ns <2.5ns | <2.5ns
DEFINITIONS:
RL = Load Resistor; see AC Characteristics for value.
CL = Load capacitance includes jig and probe capacitance; see AC Characteristics for value.
Ry = Termination resistance should be equal to Zgyt of pulse generators.
Vx = Unclocked pins must be held at: <0.8V, >2.7V or open per Function Table.
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Transceiver/Register

Octal Transceiver/Reglster, Non-Inverting (3-State)

Military Loglc Products Objective Specification
FEATURES ¢ Multiplexed real-time and stored ORDERING INFORMATION
¢ Combines 54F245 and 54F374 type data DESCRIPTION ORDER CODE
functions in one chip * Non-Inverting data paths 24-Pin Ceramic DIP 54F646A/BLA
* ngh "‘:’Pled:’l'“ :’_,aOTA"I‘P::Is ;or g * Controlled ramp outputs
reduced loading n High an y TYPICAL SUPPLY
Low states) o 3-state outputs TYPE TYfF:iAL . °‘{F§,’}§'L"
o Independent registersfor Aand B~ * 300:‘ Il Wide 24-pin Slim Dip ( )
buses package 54F646A | 185MHz 105mA
DESCRIPTION INPUT AND OUTPUT LOADING AND FAN-OUT TABLE
The 54F646A Transceiver/Register 54F(U.L) | LOAD VALUE
consists of bus transceiver circuits with PINS DESCRIPTION HIGHLOW | HIGH/LOW
3-state outputs, D-type flip-flops, and R R N 3.5/0.166 70LAT70,
control circuitry arranged for multi- Ro-AzBo-By |AandB mpu_ts — WATTOUA
plexed transmission of data directly | CPAB A-to-B clock input 10/0033 | 20pA/20pA
from the input bus or from the internal CPBA B-to-A clock input 1.0/0.033 20pA/20pA -
registers. Data on the A or B bus will be SAB A-to-B select input 1.0/0.033 20pA/20pA
clocked into the registers as the appro- SBA B-to-A select input 1.0/0.023 20pA/20pA
priate clock pin goes High. Qutput En- - - ”
able (OE) and DIR pins are provided to DIR Data flow direcflonal control enable input 1.0/0.066 20pA/40pA
control the transceiver function. In the | OF Output Enable input 1.0/0066 | 20pA/40uA
transceiver mode, data present at the Ag - A7, Bo - By | Outputs 750/80 15mA/4BmA

highimpedanceport may bestoredinei-  NOTE: One (1.0) FAST Unit Load is defined as: 20pA in the High state and 0.6mA in the Low
ther the A or B register or both. state.

PIN CONFIGURATION LOGIC SYMBOL
cma[l‘l 24] vee
sa8 2] 23] cpeaA 45578 0910Mn
DIR 3] 22] sBA RN
Ao 4] (21 oE ] Ag Ay Az Ag Ag Ag Ag A7
1 CPAB
A,E 20] Bo 2 —] sas
a6 [79] 8, 3 —| DR
A;E 18] B2 g: :;:A
M(ﬂ 7] B3 21— OE
A [P 78] B, Bo By By B3 By Bs Bg By
= = FPTrTTrTT

20 19 18 17 18 15 14 13

For LLCC pin assi| see Jedec No. 2 For LLCC pin see Jedec No.2
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Transceiver/Register ‘ 54F646A

The select (SAB, SBA) pins determine whether  stored in the B register and/or data from Bus B driven at a time. The following examples dem-
data is stored or transfered through the device ~ may be storedin the A register. Whenanoutput  onstrate the four fundamental bus-manage-
in real-time. The DIR determines which bus will  function is disabled, theinputfunctionis stillen-  ment functions that can be performed with the
receive data when the OE is Low. In the isola-  abled and may be used to store and transmit  54F646A.

tion mode (OF = High), data from Bus Amaybe  data. Only one ofthe two busses, A or Bmay be

REAL TIME BUS TRANSFER REAL TIME BUS TRANSFER STORAGE FROM " TRANSFER STORED DATA
BUS B TO BUS A BUSATOBUSB A, B,ORAANDB TOAORB
BUSA BUSB BUSA BUSB
- -
OE DIR CPAB CPBA SAB SBA UE DIR CPAB CPBA SAB SBA TE DIR CPAB CPBA SAB SBA TE DIR CPAB CPBA SAB SBA
L L X X X L L H X X L X x x T x x x L L X HorL X H
x x x 7T X X L H Hol X H X
H x 1 n X X '
FUNCTION TABLE
INPUTS DATA /O OPERATING MODE
OF DIR [ CPAB | CPBA | SAB | SBA | AgA; By-B;
X X T X X X Input Unspecified* Store A, B unspecified*
X X X T X X Unspecified* Input Store B, A unspecified*
H X T T X X Store A and B data
H X HorL | HorL X X Input Input Isolation, hold storage
L L X . X X L Outout Input Real time B data to A bus
L L X HorL X H utpu npu Stored B data to A bus
L X X L X Input Output " Realtime A datato B bus
L H HorlL X H X Stored A data to B bus

High voltage level
Low voltage level
Don't care

Low-to-High clock transition
The data output function may be enabled or disabled by various signals at the OE and DIR inputs. Data input functions are always enable,
i.e., data at the bus pins will be stored on every Low-to-High transition of the clock.

*o XTI
woan
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Transceiver/Register 54F646A
LOGIC DIAGRAM
=18
oo E D >
w2 Doy
RSN
1D fug—
. c§ -
I
Ay 4' —d{g 4_‘ 2

To 7 other channels

ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. Unless
otherwise noted these limits are over the operating free-air temperature range.)

SYMBOL PARAMETER RATING UNIT
Veo Supply voltage range -0.510+7.0 \
Vi Input voltage range -05t0+7.0 \

h Input current range -30to +5.0 mA
Vo Voltage applied to output in High output state -0.5t0 +Veo v
lo Current applied to output in Low output state 36 mA
Tsta Storage temperature range -65 to +150 °C

RECOMMENDED OPERATING CONDITIONS

SYMBOL PARAMETER LIMITS UNIT
Min Nom Max

Vee Supply voltage 45 5.0 55 \
Viy High-level input voltage 2.0 \
Vi Low-level input voltage - 08 \)
I Input clamp current -18 mA
loH High-level output current -15 mA
loL Low-level output current 24 mA
Ta Operating free-air temperature range -55 +125 °C
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Transceiver/Register

54F646A

DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.)

SYMBOL PARAMETER TEST CONDITIONS? LIMITS UNIT
Min Typ? Max
Vou High-level output voltage Voo = Min, VL =Max, | loy =-3mA 24 Vv
Viy = Min lon =-15mA 2.0 \
VoL Low-level output voltage Veg =Min, Vi =Max | lg = 24mA 0.38 0.50 v
ViK Input clamp voltage Vee = Min, 1) =1k -0.73 -1.2 \
Iy Input current at others Veg =0.0, Vi =7.0V 100 HA
maximum input voltage Ag-A7, Bo-B; Vee = Max, V| =5.5V 1 mA
OEDIR
Iy High-level input current CBAB, CPBA Vee = Max, V)= 2.7V 20 HA
SAB, SBA
OEDIR Vee = Max, V= 0.5V -40 MA
I Low-level input current gESBSgAPBA Voo = Max, Vi = 0.5V 20 pA
lozt + 1 | Fiemimeet wetags aomted | AcA7, Bo-B7 Voo = Max, Vo = 2.7V 70 pA
1ozt + 1. | o lover votoge aratiod | AcA7, Bo-B7 Voc = Max, Vo = 0.5V -70 pA
lo Output current? Ve = Max, Vg = 2.25V -60 -150 mA
lceH 100 155 mA
lec Supply current (total) lecL Vee = Max 110 165 mA
lecz 105 160 mA
AC ELECTRICAL CHARACTERISTICS
SYMBOL PARAMETER TEST CONDITION LIMITS UNIT
Ta = +25°C Ta = -55°C to +125°C
Vee = +5.0V Veg = +5.0V £ 10%
Cy = 50pF, R = 500Q C. =50pF, R = 5000
. Min Typ Max Min Max
fuax Maximum clock frequency Waveform 1 165 185 125 MHz
T T I
D waeomzs | 30 | 59 | 55 | 39 | W | @
| SABorSBA ALrE, Waveorn2.3 | 35 | 55 | 10 | 25 | 155 | ne
trzH Output Enable time Waveform 5 3.0 50 75 2.0 9.0 ns
tpzL OEtoA,orB, Waveform 6 3.0 55 8.0 2.0 10.0 ns
tpzH Output Enable time Waveform 5 3.0 50 80 25 9.0 - ns
tezL DIRto A, or B, Waveform 6 35 6.0 3.0 11.0 ns
tenz QOutput Disable time Waveform 5 1.5 5.0 7.5 1.0 1.0 ns
toL2 OEtoA,orB, ‘Waveform 6 25 6.5 9.0 15 1.5 ns
tpiz Output Disable time Waveform 5 20 45 75 1.0 85 ns
tpLz DIRto A, or B, Waveform 6 3.0 5.0 8.0 1.5 9.0 ns
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54F646A

AC SETUP REQUIREMENTS

SYMBOL PARAMETER TEST CONDITION LIMITS UNIT
Ta = +25°C Ta =-55°C to +125°C
Vee = +5.0V Vee = +45.0V £ 10%
C. = 50pF, R = 500Q CL =50pF, R, =500Q
Min Typ Max Min Max
t(H) Setup time, High or Low 35 45 ns
L) A, o By to CPAB or CPBA Waveform 4 40 50 ns
th(H) Hold time, High or Low 0 0 ns
tofL) A, or By to CPAB or CPBA Waveform 4 0 0 ns
tw(H) Pulse width, High or Low 35 5.0 ns
tl) CPAB or CPBA Waveform 1 35 40 ns
NOTES:
1. For conditions shown as Min or Max, use the appropriate value specified under recommended operating conditions for the applicable type.

2. All typical values are at Vg = 5V, T = 25°C.

3. Not more than one output should be shorted at a time. For testing lgg, the use of high-speed test apparatus and/or sample-and-hold tech-

niques are preferable in order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a
High output may raise the chip temperature well above normal and thereby cause invalid readings in other parameter tests. In any sequence

of parameter tests, lgg tests should be performed last.
4. The output condition has been chosen to produce a current that closely approximates one half of the true short-circuit output current, lgs.
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Miiltary Logic Products

FEATURES

» Significantly improved AC perform-
ance over 54F655 and 54F656

« High impedance NPN base input for

reduced loading (20pA in High and
Low states)

54F655A, 54F656A

Buffers/Drivers

54F655A Octal Buffer/Line Driver with Parity, Inverting (3-State)
54F656A Octal Buffer/Line Driver with Parity, Non-Inverting (3-State)

Product Specification

o 54F655A Inverting
54F656A Non-inverting

« 3-State outputs sink 48mA
¢ Inputs source 12mA
« Inputs on one side and outputs on

checking designed to be employed as
memory address drivers, clock drivers
and bus-oriented transmitters/receivers.
These parts include parity generator/
checker to improve PC board density.

the other side simplify PC board ORDERING INFORMATION
« ldeal in applications where high layout
DESCRIPTION ORDER CODE
output drive and light bus loading « Combined functions reduce part P
are required (I Is 20uA vs FAST std count and enhance system Ceramic DIP SAFGEOA/BLA
of 600pA) performance
. 54F655A/BKA
+ 54F655A combines 54F240 and Ceramic Flat Pack 54F656A/BKA
54F280 functions In one package DESCRIPTION 54F655A/B3A
* 54F656A comblnes 54F244 and The 54F655A and 54F65A are octal buff- | 28-Pin CeramicLLCC | 54rg55//B3A
54F280A functions in one package ers and line drivers with parity generation/
INPUT AND OUTPUT LOADING AND FAN-OUT TABLE
54F(U.L.) LOAD VALUE
PINS DESCRIPTION HIGH/LOW HIGH/LOW
In Data inputs 1.0/0.033 20pA/20pA
PI Parity input 1.0/0.033 20pA/20pA
OE,, OE,, OE, 3-State output enable inputs (active Low) 1.0/0.033 20uA/20pA
Yn Data outputs ((54F655A) 600/80 12mA/48mA
\f Data outputs (54FE56A) 600/80 12mA/48mA
Ir, Xo Parity outputs 600/80 12mA/48mA
NOTE: One (1.0) FAST Unit Load (U.L.} is defined as: 20pA in the High State and 0.6mA in the Low state.
PIN CONFIGURATION LOGIC SYMBOL
54F655A 54F655A
4 5 6 7 8 9 0 u
o b 2 13 14 s g Iz
3 —]|m
1 —qd O, E p—21
23 —d OF; 0 |—2
2 —q OE3
Yo Y9 Y2 Y3 Yqg Y5 Ys Y7
20 19 18 17 16 15 14 13
For LLCC pin assignments, see JEDEC Standard No. 2 For LLCC pin see JEDEC dard No. 2
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Buffers/Drivers 54F655A, 54F656A
PIN CONFIGURATION LOGIC SYMBOL
54F656A 54F656A
oEy (1] [24] vee 4 5 6 7 8 9 10 1
OF. [0)
- I : AR
g %o L V- - T PR R I
b 4 1 2 - L L_
1y (5] E Yo 1 —d OE; Ig 2
12 (8] 19] v B —q 0k %o F—zz
Is E E Ya 2 —q OE3
W E ) vg Yo Y1 Y2 Y3 Y4 Ys Ys Y7
s[5 5 v RN
15 [10 15] Ys 20 19 18 17 16 15 14 13
Iz E [14] Vg
GND [32 13] Y7
For LLCC pin see JEDEC No.2 For LLCC pin assignments, see JEDEC Standard No. 2
FUNCTION TABLES
INPUTS DATA OUTPUTS INPUTS PARITY
OUTPUTS
OE, | OF, | O, I 54F655A 54F656A
L L L L H L Number of inputs, High (P, lo - I7) )3 o
L L L H L H Even-0,2,4,6,8 H L
H X X X z z Odd-1,8,5,7,9 L H
X H X X z z Any OE = High @ @
X X H X V4 4
H = High voltage level
L = Low voltage level
X = Don'tcare
(2) = High impedance state
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Buffers/Drivers 54F655A, 54F656A

LOGIC DIAGRAM FOR 54F655A (Non-inverting For 54F656A)
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Product Specification

Buffers/Drivers

54F655A, 54F656A

ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. Unless
otherwise noted these limits are over the operating free-air temperature range.)

SYMBOL PARAMETER RATING UNIT
Vee Supply voltage range -0.5t0+7.0 v
V| Input voltage range -0.510 +7.0 \
I Input current range -30 to +5 mA
Vo Voltage applied to output in High output state range 0.51t0+45.5 v
lo Current applied to output in Low output state 96 mA
Ts1 Storage temperature range -65t0 +150 °C
RECOMMENDED OPERATING CONDITIONS
SYMBOL PARAMETER LIMITS UNIT
Min Nom Max
Vee Supply voltage 45 5.0 55 \
Vi High-level input voltage 2.0 \
Vi Low-level input voltage 0.8 \
™ Input clamp current -18 mA
lon High-level output current -3 -12 mA
loL Low-level output current 48 mA
Ta Operating free-air temperature range -55 +125 °C
DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature unless otherwise noted.)
SYMBOL PARAMETER TEST CONDITIONS! LIMITS UNIT
Min Typ? Max
VoH High-level output voltage Vee = Min, V= Max, Vi = Min | loy = Min 24 \
loy =Max 2.0 \
Vo Low-level output voltage Vee = Min, Vi = Max, Viy = Min, Ig. = Max 0.35 0.50 \)
Vi Input clamp voltage Ve = Min, | = Ik -0.73 -1.2 \
Iz Lr;%t:gc;urrent at maximum input Ve = 0.0V, V, = 7.0V 100 pA
' High-level input current Vee = Max, Vi =2.7V 1 20 pA
'R Low-level input current Vee = Max, V= 0.5V -1 -20 I
lozu Sg-:ﬁseﬁgﬁ;;e applied Vee = Max, Vi = Min, Vg = 2.7V 50 pA
loz ffif?’viﬁ’éﬁ’gé applied Ve = Max, Viy = Min, Vo = 0.5V -50 KA
los Short-circuit output current3 Ve = Max, Vo =0.0V -100 -225 mA
leeH 50 80 mA
lec Supply current (total) lecL Vee = Max 78 110 mA
Iccz 63 90 mA
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Buffers/Drivers 54F655A, 54F656A

ACELECTRICAL CHARACTERISTICS (When measured in accordance with the procedures outlined in Signetics LOGIC App Note
202, “Testing and Specifying FAST Logic.”)

SYMBOL PARAMETER TEST CONDITIONS LIMITS UNIT
Tp = +25°C, Vee = +5.0V | Ta =+55°C to +125°C
Cy = 50pF Vee = +5.0V £ 10%
R, = 500Q C, = 50pF, R = 500Q
Min Type Max Min Max
tpLH Propagation delay 2.0 4.5 6.5 20 8.0 ns
thr IntoY, (54F655A) Waveform 1 10 25 40 10 55 ns
tPLH Propagation delay 2.0 4.0 6.5 20 75 ns
torL into Yy (54F656A) Waveform 2 25 55 7.0 25 8.0 ns
tpLy Propagation delay 55 10.0 13.0 5.0 16.0 ns
v In 10 T2, To Waveform 1,2 55 | 110 | 145 50 200 ns
tpzH Output enable time to Waveform 3 4.0 7.0 105 40 12.0 ns
tpz( High or Low level Waveform 4 4.5 8.0 11.0 45 13.5 ns
teHz Output disable time from Waveform 3 1.5 4.5 8.0 1.5 10.0 ns
tpLz High or Low level Waveform 4 20 50 8.0 20 10.0 ns
NOTES:

1. For conditions shown as Min or Max, use the appropriate value specified under the recommended operating conditions for the applicable type
and function table operating mode.

2. All typical values are at Vgg = 5V, Tp = 25°C.

3. Notmore than one output should be shorted at a time. For testing lgs, the use of high-speed test apparatus and/or sample-and-hold tech-
niques are preferable in order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a
High output may raise the chip temperature well above normal and thereby cause invalid readings in other parameter tests. In any sequence
of parameter tests, lgg tests should be performed last.

AC WAVEFORMS
n M VM In /] \{']
1PHL PLH
VoH
A/
Vo 25 20 - ™ oL Yo 25, 0
Waveform 1. Clock to Output Delays and Clock
Pulse Width Waveform 2. Propagation Delay for |, to Yy, Z¢, Xo,

OE, Ok, u A

PzL tpLz >

35v
Yn, Y N Yn, Yo, VM 4
g, Zo L ( | ov IE Z0 —r_
VoL +0.3V

Waveform 3. 3-State Output Enable Time to Low Level and Waveform 4. 3-State Output Enable Time to Low Level
Output Disable Time from Low Level and Output Disable Time from Low Level

NOTE: For all waveforms, Vi = 1.5V
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54F655A, 54F656A

Signetics Military Logic Products

Buffers/Drivers

TEST CIRCUIT AND WAVEFORM

| |
Lo 27V W rrrai
vx Vee NEGATIVE
7.0V PULSE \["] Al
‘L 0.3V 0.3v ov
RL .
ViN Vout
PULSE D.U.T. I‘— mHLan Lk —.‘ =
GENERATOR
tr H i .
Ry Cp RL }‘— LHiw) il Lt —.i 3.ov
27V 27V
POSITIVE
I PULSE A A
= = = = = = 0.3V | w KO3V o
VM = 1.5V
Test Circuit for 3-State Outputs Input Pulse Definitions
SWITCH POSITION
TEST SWITCH INPUT PULSE CHARACTERISTICS
tpLz, closed Family | Rep.Rate |Pulse Width | tyy L
tpz closed
All other open 54F 1MHz 500ns <2.5ns | <2.5ns
DEFINITIONS:
R_. = Load Resistor; see AC Characteristics for value.
C_ = Load capacitance includes jig and probe capacitance; see AC Characteristics for value.
Ry = Termination resistance should be equal to Zoyr of pulse generators.
Vx = Unclocked pins must be held at: <0.8V; 2.7V or open per Function Table.
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54F657

Transceiver

Octal Bidirectional Transcelver With 8-Bit Parity
Generator/Checker (3-State Outputs)

Military Logic Products _Product Specification
FEATURES DESCRIPTION ORDERING INFORMATION
« High-impedance NPN base Input for Ihe 54F657 contains eight non-inverti;g DESCRIPTION ORDER CODE
reduced loading (20 In High and Low  buffers with 3-State outputs and an 8-bit - -
states) parity generator/checker, and is intended | 24-Pin Ceramic DIP 54F657/BLA
+ Ideal In applications where high out- for bus-oriented applications.. TI‘..e buffers | 24-Pin Ceramic FlatPack | 54F657/BKA
putdriveand lightbusloadingarere- have aguaranteed current sinking capa- ' o "ce i1 oo 54F657/B3A
quired (I is 20pA vs FAST std of bility of 20mA at the A ports and 48mA at
600 i the B ports. The Transmit/Receive (T/R)
HA) input determines the direction of the data
¢ 24-pin slim dip (300-mil) package flow through the bidirectional transceiv-
¢ 3-State outputs ers. Transmit (active High) enables data
o Outputs sink 48mA from A ports to B ports; Recsive (active
Low) enables data from B ports to A ports.
¢ 12mA source cutrent
e Input diodes for termination effects
INPUT AND OUTPUT LOADING AND FAN-OUT TABLE
54F(U.L.) LOAD VALUE
PINS DESCRIPTION HIGH/LOW HIGH/LOW
Ao-Az A ports 3-State inputs 5.0/0.167 100pA/100pA
Bo- By B ports 3-State inputs 3.5/0.117 70pA/70pA
PARITY Parity input 3.5/0.117 70pA/70pA
TR Transmit/receive input 2.0/0.066 40pA/40pA
ODD/EVEN ODD/EVEN input 1.0/0.033 20pA/20pA
OE Output enable input (active Low) 2.0/0.066 40pA/40pA
Ag- Ay A ports 3-State outputs 150/33.3 3mA/20mA
By-B; B ports 3-State outputs 600/80 12mA/48mA
PARITY Parity output 150/33.3 3mA/20mA
ERROR Error output 150/33.3 3mA/20mA
NOTE: One (1.0) FAST Unit Load is defined as 20pA in the High state and 0.6mA in the Low state.
PIN CONFIGURATION LOGIC SYMBOL
TR [i_'l 23] OE
% '21 23] B 2 34 56 8 9 10
* B 2 & I
Az [4] 21] B, Ay Ay Ay Ag Ay As Ag A7
A3 % 20] B3 1 —| ™R PARITY |—13
—JoE
NG [15] GND u
o 11 —{ opp/EVER ERROR p— 12
vee [7] @ GND
Bg By By B3 By Bs Bg By
M= iy EEEEREE
A5 7] EBS 23 22 21 20 17 16 15 14
A7 [19) i3] Bg
ODD/EVER [T E By Veg=Pin7
ERRORA [12} T_g] PARITY GND = Pin 18, 19
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Product Specification

Transceiver 54F657
LOGIC DIAGRAM
TN
L D == )
2 [ - [ —< ] {1z
L ps— =
~ O ¥ N (e
A [] — {1 e
Ly I
a0 — {1 e
L p—t il
a0 I [ D\J I RN
O I — |
O | ﬁ\: I {1
As N Bg
L ps—t ]
&[0 [ — | {Jer
> D
D> F’g}é}
OH—P> I~
> T
- 9—3@}
P—> I~
ODD/EVER [} i 7] pariTy
> P>— 'I: il
> > )
r——D—ﬂDv%

April 30, 1990

363



Signetics Military Logic Products Product Specification
Transceiver 54F657
The Output Enable inputs disable boththe A’ FUNCTION TABLE
and B ports by placing themin a High-Z condi-
tion when either the OE inputis High orthe | NUMBEROF | ,\p\ro et OUTPUTS
OFE inputis Low. INPUTS THAT il
ARE HIGH OE | T/R | ODD/EVEN | PARITY | ERROR | OUTPUTS MODE
The parity generator detects whetheran even "
or odd number of bits on the A ports are High, t : E E gg g:::nmq:i
depending on the condition of the Parity Se- L L H H H Receive
lectinput. If the Even inputis active High and 0,2,4,6,8 L L H L L Receive
aneven numberof Ainputs are High, the Par- L L L H L Receive
ity output is High. The parity of the data re- L L L L H Receive
ceived on the B ports is compared with the f
Parity Selectinputand the Error outputis Low }: n E :.] g; 1::2 :m:
if not equal. 1357 L L H H L Recsive
PSS L L H L H Receive
L L L H H Receive
L L L L L Receive
Don't care H X X (2) (2) (2)
H = High voltage level
L = Low voltage level
X = Don'tcare

(Z)= High impedance state

ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. Unless
otherwise noted these limits are over the operating free-air temperature range.)

SYMBOL PARAMETER RATING UNIT
Vee Supply voltage range -0.5t0 +7.0 \
' Input voltage range -0.5t0 +7.0 \
I Input current range -30 to +5 mA
Vo Voltage applied to output in Huigh output state range -0.5to Vg v
lo Current applied to output in Low output state Ag- Az 40 mA
By - By, PARITY, ERROR 96 mA
Tsta Storage temperature range -65to +150 °C
RECOMMENDED OPERATING CONDITIONS
SYMBOL PARAMETER LIMITS UNIT
Min Nom Max
Veo Supply voltage 45 5.0 55 v
Vi High-level input voltage* 2.0 v
Vi Low-level input voltage* 0.8 \
M Input clamp current -18 mA
lowz High-level output current Ag-A; & Bg-B; -3 mA
By - B;, PARITY, ERROR -12 mA
lons High-level output current Ag-A;&By-B; -1 mA
loL Low-level output current Ag-Az 20 mA
By - By, PARITY, ERROR 48 mA
Ta Operating free-air temperature range -65 +125 °C
April 30, 1990 364




Signetics Military Logic Products

Product Specification

Transceiver

54F657

DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.)

SYMBOL PARAMETER TEST CONDITIONS! LIMITS UNIT
Min Typ? Max
All outputs Vee = Min, lon =-3mA 24 \
VQH High-level VIL = Max, IOH =-1mA 25 3.4 \
output voltage By - By, PARITY Vi = Min loy =-12mA 2.0 \
ERROR
Low-level Ag- Az Vee = Min, loL = 20mA .35 .50 \
output voltage By - By, PARITY Vi = Max, loL = 48mA .40 55 \
Vo ERROR Vi = Min
Vi Input clamp voltage Veg = Min, Iy =1k -0.73 -1.2 \
T/R, CE,
Input current ODD/EVEN Vee =0.0V, V= 7.0V 100 HA
IIHZ at maximum Ag-A; Vec =55V, V| =55V 2 mA
input voltage By-B; Vec =5.5V, V| =55V 1 mA
I High-level ODD/EVEN Vee = Max, Vi =2.7V 20 pA
input current T/R, OE 40 HA
e Low-level ODD/EVEN Vee = Max, V| =0.5V -20 MA
input current T/R, OE -40 A
Off- I .
I +lozn | ueiatocurentHighlevel || Vo= Max, Viy = Min, Vo = 27V 00 | pa
lrlon | vamen oy Lo fovel Voo = Max, Viy = Min, Vo = 0.5V 00 | pA
Off-state current High level .
I +lozH voltage applied 9 By-B; Ve = Max, Viy = Min, Vg = 2.7V 70 pA
Off-stat i
I +loz of ;; Z;:ﬁfé" Low level PARITY Vg = Max, Vi = Min, Vg = 0.5V 70 VA
Off-state current High level "
lozu voltage applie; shiove ERROR Vec = Max, Viy = Min, Vo = 2.7V 50 pA
Off-state current Low level i
lozL voltage applied Ve = Max, Vi = Min, Vg = 0.5V 50 pA
los Short-circuitoutput current | Ag- A, Vee = Max -60 -150 mA
By- By -100 -225 mA
lecH 90 125 mA
lec Supply current (total lecL Ve = Max 106 150 mA
|ccz 98 145 mA
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Transceiver

54F657

AC ELECTRICAL CHARACTERISTICS (When measured in accordance with the procedures outlined in Signetics LOGIC App Note
202, “Testing and Specifying FAST Logic.”)

SYMBOL PARAMETER TEST CONDITIONS LIMITS UNIT
Ta=+25°C Ta=-55°C to +125°C
Ve = +5.0V Vee = +5.0V £10%
Cy = 50pF, R, = 500Q C, = 50pF, R, = 500Q
Min Typ? Max Min Max
thLHY Propagation delay 25 55 75 25 85 ns
torr A 10 By, By to A, Waveform 2 3.0 6.0 75 30 85 ns
thLH2 Propagation delay 7.0 10.0 14.0 6.5 18.0 ns
trio A, to PARITY Wavefarm 1,2 70 | 100 | 140 65 185 ns
thLH3 Propagation delay 45 75 11.0 4.0 13.0 ns
thra oDD, to PARITY,ERROR |  Waveform 1,2 45 80 | 115 40 145 ns
thLHg Propagation delay 8.0 14.0 20.5 7.0 24.0 ns
toite B, to TRROR Waveform 1, 2 80 | 140 | 205 7.0 255 ns
tPLHS Propagation dela 8.0 1.5 15.5 7.0 18.0 ns
tenes PARITY to ERRGR Waveform 1, 2 8.0 120 | 155 75 195 ns
trzH Output enable time> Waveform 3 3.0 55 8.0 3.0 9.5 ns
tezL to High or Low level Waveform 4 4.0 7.0 95 4.0 12.5 ns
tpuz Output disable time Waveform 3 2.0 45 75 2.0 8.5 ns
tpz from High or Low level Waveform 4 20 4.0 6.0 20 8.0 ns
NOTES:

1. For conditions shown as Min or Max, use the appropriate value specified under recommended operating conditions for the applicable type
and function table operating mode.

2. All typical values are at Vg = 5V, Ta = 25°C.

3. Notmore than one output should be shorted at a time. For testing lgs, the use of high-speed test apparatus and/or sample-and-hold tech-
niques are preferable in order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a
High output may raise the chip temperature well above normal and thereby cause invalid readings in other parameter tests. In any sequence
of parameter tests, Iog tests should be performed last.

4. When testing devices to the functional table specified refer to the “Recommended Operating Conditions" section of the Applications Note 202,
“Testing and Specifying FAST Logic™.

5. These delay times reflect the 3-state recovery time only and not the signal through the buffers or the parity check circuitry. To assure VALID

information at the

(same as A to PARITY), and to the ERROR. VALID data at the ERROH pin > (B to A) + (A to PARITY).
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Transceiver 54F657
AC WAVEFORMS
An By oog/ksgg v \["] A, Bn °°gm m M
tPHL Py Vo tPLH tPHL Vou
PARITY, ERROR Vi ' v v
VoL o " -
PARITY, ERROR VoL

Waveform 1. Propagation Delay for Inverting Outputs

An, Bp
PARITY, ERROR

Waveform 3. 3-State Enable Time to High Level
and Disable Time from High Level

I Vou 0.3V

ov PARITY, ERROR

NOTE: For all wavelorms, Vg = 1.5V

Waveform 2. Propagation Delay for Non-Inverting Outputs

\[']

L tpLz >

—r_ Vou 0.3V

Waveform 4. 3-State Enable Time to Low Level
and Disable Time from Low Level

An, Bn

TEST CIRCUIT AND WAVEFORMS

Vx =

w 30v
27v 27V
vVx Vee NEGATIVE
Lo Tov  NEGAT v Vu
AL 0.3V 03V ov
ViN Vourt
PULSE D.U.T. I‘_ THL R —-I “—
GENERATOR
l—
Ry CLs AL L TH 3.0v
POSITIVE 2.7V 27v
B PULSE A"} A"}
= = = = = 0.3V < W ] % 0.3V ov
Test Circult for 3-State Outputs and V=15V
Open Collector Outputs Input Pulse Definitions
SWITCH POSITION
TEST SWITCH INPUT PULSE CHARACTERISTICS

torz, closed Family | Rep.Rate |Pulse Width | tny trhL

ez closed

All other open 54F 1MHz 500ns <25ns | <2.5ns
DEFINITIONS:
R_. = Load Resistor; see AC Characteristics for value.
C. = Load capacitance includes jig and probe capacitance; see AC Characteristics for value.
Ry = Termination resistance should be equal to Zoyt of pulse generators.

Unclocked pins must be held at:: <0.8V, >2.7V or open per FunctionTable.
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FEATURES
® 16-blt parallel-to-serial conversion

® 16-bit serial-In, serlal-out

® Chip Select control

® Power supply current 48maA typical
® Shift frequency 110MHz typlcal

54F676
Shift Register

16-Bit Shift Register
Product Specification

Pulse (CP)input signal. When Mis Low, data is
shifted out of the most significant bit position
while information present on the Serial (S1)
input shifts into the least significant bit position.
A High signal on the Chip Select (TS) input
prevents both parallel and serial operations.

The 16-bit shiftregister operatesin one of three
modes, as indicated in the Shift Register
Operations Table.

Hold —a High signal on the Chip Select (CS) in-

Q5 0n successive clocks, finally appearing on
the SO pin.

Parallel Load — data present on Pg - Pys are en-
tered into the register on the falling edge of CP.
The SO output represents the Qqs register
output.

To prevent false clocking, CP must be Low
during a Low-to-High transition of TS.

RDERING INFORMATION
D ESCRlPTION . N . put prevents clocking, and data is stored in the 0
The 54F676 contains 16flip-flopswith provision ¢ registers. DESCRIPTION ORDER CODE
for synchronous parallel or serial entry and seri- - -
al output. When the Mode (M) inputis High, in-  Shift/Serial Load — data present on the S1 pin | 24-Pin Ceramic DIP 54F676/BLA
formation present on the parallel data (Dg-Dys) ~ shifts into theregister onthe falling edge of CP. 24-Pin Ceramic Flatpack 54F676/BKA
i i d i Data enters the Qg position and shifts toward
inputsis entered on the falling edge of the Clock o P! 28-Pin Ceramic LLCC 54FG76/BIA
INPUT AND QUTPUT LOADING AND FAN-OUT TABLE
54F(U.L.) LOAD VALUE
PINS DESCRIPTION HIGH/LOW HIGH/LOW
o4 Chip Select input (active Low) 1.0/1.0 20pA/0.6mA
SI Serial data input 1.0/1.0 20pA/0.6mA
M Mode select input 1.0/1.0 20pA/0.6mA
Do-Dis Parallel data inputs 1.0/1.0 20pA/0.6mA
CP Clock Pulse input (active falling edge) 1.0/1.0 20pA/0.6mA
SO Serial data output 50/33 1mA/20mA

PIN CONFIGURATION

NOTE: One (1.0) FAST Unit Load (U.L.) is defined as: 20pA in the High State and 0.6mA in the Low state.

LOGIC SYMBOL

see JEDEC

7 8 9 10 11 13 14 15 16 17 18 19 20 2122 23

AEEREERENN

Do Dy D2 D3 Dy Ds Dg D7 Dg Dg DypDq1Dy2P13D14D45
1 —d P
2 —d OF4
4 — OE2
s —] og;
S0
6
No.2 For LLCC pin see JEDEC Standard No. 2
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Shift Register 54F676

FUNCTION TABLE

CONTROL INPUT
[ M

H X
L L
L H
High voltage level

Low voltage level
Don't care

High-to-Low clock transition

OPERATING MODE

Hold
Shift/serial load
Parallel load

4—<-><Sa

— XrxT
oo

"

LOGIC DIAGRAM

M Dg - Dy5 (7-11), (13-23)

(m T8

PE Dg-Dis
@ TP

@ st —D————» Do

Q15 b—> so (8

Ve = Pin24
GND = Pin 12
( ) = Pinnumbers

ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. Unless
otherwise noted these limits are over the operating free-air temperature range.)

SYMBOL PARAMETER RATING UNIT
Vee Supply voltage range -0.5t0 +7.0 \
Vi Input voltage range -0.5t0 +7.0 \)
Iy Input current range -30to +5 mA
Vo Voltage applied to output in High output state range -0.5 to +V¢c \J
lo Current applied to output in Low output state 40 mA
Tsta Storage temperature range -65 to +150 °C
RECOMMENDED OPERATING CONDITIONS
SYMBOL PARAMETER LIMITS UNIT
Min Nom Max
Vee Supply Voltage 45 5.0 5.5 v
Viy High-level input voltage 20 \
Vi Low-level input voltage 0.8 v
Ik Input clamp current -18 mA
lon High-level output current -1 mA
lot Low-level output current 20 mA
Ta Operating free-air temperature range -55 +125 °c
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Shift Register 54F676

DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.)

SYMBOL PARAMETER TEST CONDITIONS? LIMITS UNIT
Min Typ? Max
Vou High-level output voltage Vee = Min, V= Max, Vi = Min, loy = Max 25 \
VoL Low-level output voltage Vee = Min, V) = Max, Vi = Min, lo = Max 0.35 0.50 \
Vik Input clamp voltage Vee = Min, | = Ik -0.73 -1.2 v
[ ::SLJ: sglr::;; at maximurn Voo = Max, V= 7.0V o0 "
"™ High-level input current Vee = Max, V= 2.7V 20 HA
" Low-level input current Ve = Max, V= 0.5V -0.6 mA
los Short-circuit output current3 Ve = Max -60 -150 mA
lec Supply current (total) Vee = Max 48 72 mA
AC ELECTRICAL CHARACTERISTICS
SYMBOL PARAMETER TEST CONDITIONS LIMITS UNIT
Ta =25°C Ta=-55TO +125°C
Vee = +5.0V Ve = 5.0V £10%
Cy = 50pF C = 50pF
R =500Q Ry =500Q
Min Typ Max Min Max
fmax Maximum clock frequency Waveform 1 100 110 904 MHz
| CRRge wawornt | g5 | 30 | w25 | 50 | 1es | M
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Shift Register 54F676
AC SETUP REQUIREMENTS

SYMBOL PARAMETER TEST CONDITIONS LIMITS UNIT

Ta=25C Ta=-55TO +125°C

Ve = +5.0V Vo = +5.0V £10%
Cy = 50pF Cp = 50pF
R, =500Q R =500Q
Min Typ Max Min Max
ts(H) Setup time, High or Low 40 ' 40 ns
ts(L) S0 CP Waveform 2 40 40 ns
ty(H) Hold time, High or Low 4.0 4.0 ns
(L) Slto TP Waveform 2 40 40 ns
ts(H) Setup time, High or Low 3.0 3.0 ns
ts(L) Dy CP Waveform 2 30 3.0 ns
tu(H) Hold time, High or Low 4.0 4.0 ns
t(L) Dy CP Waveform 2 40 40 ns
ts(H) Setup time, High or Low 8.0 8.0 ns
1s(L) Mto CP Waveform 2 8.0 8.0 ns
ty(H) Hold time, High or Low 20 20 ns
(L) Mto CP Waveform 2 20 20 ns
ts(L) Cs%“tlg zu:rge, Low Waveform 2 10.0 10.0 ns
tu(H) Slup time, High Waveform 2 10.0 10.0 ns
tw(H) CP pulse width 40 4.0 ns
tw(L) High or Low Waveform 1 6.0 6.0 ns
NOTES:

1. For conditions shown as Min or Max, use the appropriate value specified under recommended operating conditions for the applicable type
and function table for operating mode.

2. Alltypical values are at Vgg = 5V and Ty = 25°C.

3. Notmore than one output should be shorted at a time. For testing los, the use of high-speed test apparatus and/or sample-and-hold tech-
niques are preferable in order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a
High output may raise the chip temperature well above normal and thereby cause invalid readings in other parameter tests. In any sequence
of parameter tests, los tests should be performed last.

4. This test is guaranteed, but not tested.

AC WAVEFORMS

VoH
so M ™
VoL twil) tWiH)
Waveform 1. Propagation Delay, Clock Input to Output, Waveform 2. Propagation Delay for Data to Output,
Clock Widths and Maximum Clock Frequency Data and Select Setup, and Hold Times

NOTE: Vg = 1.5V.
The shaded areas indicate when the input is permitted to change for predictable output performance.
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Shift Register 54F676
AC WAVEFORMS
| W | 30V
Ve v 2.7V ) 2.7V :
"5 i G w
? 0.3V 0.3V ov
Vi 7
PULSE y D.UT. . ™ I‘_ tTHL( L) —'I |‘_
GENERATOR
T o e et
27V 27V
TIVE
LL L 114 el u u
03V w Kosv__ oy
Test Circuit for Totem-Pole Outputs
Vpm =15V
Input Pulse Definition
DEFINITIONS:
R = Load Resistor; see AC Characteristics for value. INPUT PULSE CHARACTERISTICS
CL = Load capacitance includes jig and probe capacitance; see
AC Characteristics for value. Family Rep. Rate |Pulse Width i tTHL
Ry = Termination resistance should be equal to Zoyr of pulse 54F 1MHz 500ns <25ns | <2.5ns
generators.
Vx = Unclocked pins must be held at: <0.8V; >2.7V or open per
FunctionTable.
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DESCRIPTION

The 54F776 is an octal latched transceiv-
er and is intended to provide the electrical
interface to a high performance wired-OR
bus. This bus has aloaded characteristic
impedance range of 20 to 50 Q and is ter-
minated on each end with a 30 to 40Q re-

S54F776

Pi-Bus Transceiver

Octal Bidirectional Latched Transceiver

Product Specification

from 2V and features a controlled linear
ramp to minimize crosstalk and ringing on
the bus.

A separate high level control voltage (Vx)
is provided to prevent the A side output
high level from exceeding future high den-
sity processor supply voltage levels. For

o High drive Open-Coliector output
current with minimum output swing

« Pi-Bus specification compatible
¢ Multiple package options
« Controlled power on/off sequence

sistor. 5V systems, Vy is simply tied to Vcc. ORDERING INFORMATION
The 54F776 s an octal bidirectional trans- DESCRIPTION bbbtk
ceiver with Open-Collector B and 3-State FEATURES 28-Pin Ceramic DiP 54F776/BXA
A port output drivers. A latch functionis ¢ Latching Transceiver (600mil)
provided for the A port signals. The Bport 4 Controlled output ramp 28-Pin Flatpack 54F776/BYA
output driver is designed to sink 100 mA 28-Pin LLCC " 54F776/B3A
INPUT AND OUTPUT LOADING AND FAN-OUT TABLE
54F(U.L) LOAD VALUE
PINS DESCRIPTION HIGH/LOW HIGH/LOW
As-Ay PNP latched input 3.5/0.1167 70pA/70pA
Bo - By Data input with threshold circuitry 5.0/0.167 100pA/100pA
OEA A output Enable input (active-High) 1.0/0.033 20uA/20pA
OEB,, OEB, B output Enable inputs (active-Low) 1.0/0.033 20pA/20pA
E Latch Enable input (active-Low) 1.0/0.033 20pA/20pA
Ag - A7 3-State outputs 150/33.3 3mA/20mA
Bg - B Open-Collector outputs 0OC*/166.7 OC*/100mA
NOTE: One (1.0) FAST Unit Load is defined as: 20pA in the High state and 0.6mA in the Low state. * OC = Open-Collector
PIN CONFIGURATION LLCC PIN CONFIGURATION LOGIC SYMBOL
[ ] [7] Bl B P
Bg el &)
By E E
GND 3 356 7 9 101213
[ 2 LI L]
B2 [3] [21] Ag Ay Az A3 A4 As Ag A7
B3 E E 15 —q OEBy
aND @ ) 2 — oEA
. 28 —qIE
" FEWEEEE 16 —] oes,
B PINFUNGTION Bg By By B3 By Bs Bg By
% 1 Voo 11 GND 21 B4 RN
GND g %:A 12 :g g gg«o 27 26 24 23 21 20 19 17
By 4 GND 14 VX 24 B2
5 Al 15 UEB, 25 GND
EB. 6 A2 16 OEB, 2 B1 Ve = Pint
1 7 M 17 B7 27 BO Vx = Pini4
OEB, g 2‘80 :g E’QD 28 [E GND = Pin4,8,11,18,22,25
10 A5 20 BS
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Pi-Bus Transceiver 54F776
PIN DESCRIPTION
SYMBOL PINS TYPE NAME AND FUNCTION
Ao 3 10
Ay 5 [I[e]
A, 6 {l{e]
Aj 7 /o]
Ay 9 l[e] PNP latched input/3-State output (with Vx control option)
As 10 1o}
As 12 /[e]
A; 13 1o
Bo 27 IV0
B, 26 /o]
B, 24 Vo
By 23 l{e] Data input with special threshold circuitry to reject noise/Open-Collector output
By 21 o] High current drive
Bs 20 [l[e]
Bg 19 1o
B, 17 1o
OEB, 15 | Enables the B outputs when both pins are Low
OEB, 16 1
OEA 2 | Enables the A outputs when High
E 28 | Latched when High (a special delay feature is built in for proper enabling times)
Vx 14 | Clamping voltage keeping Vo from rising above Vx (Vx = Vgc for normal use)
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Pi-Bus Transceiver

54F776

LOGIC DIAGRAM
oE8g ™S >
oes, & >
e 2 >
g 2 DATA .
b LE ob— '__D—o—- Bo
~N
PO DATA 2
"@—0— By
b Le Q
N
A & DATA .
’_—D—o——- By
r-c LE Q
~N
A L DATA ) ”
X —3 >12 .
+d Le )
~N
Ag 2 DATA ”
% >—e— By
—q LE Q
~N
as 2 DATA »
L Bs
b e ap
~N
a2 DATA | .
=7 .
] LE Q
N
a8 DATA "
| =3 >1" =
LE a
~N
Veg = Pint
Vx = Pin14
GND = 4,8,11,18,22,25
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Pi-Bus Transceiver

54F776

ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the usetul life of the device. Unless
' otherwise noted these limits are over the operating free-air temperature range.)

SYMBOL PARAMETER RATING UNIT

Vee Supply voltage -0.5t0 +7.0 v

Vx Von output level control voltage (A outputs) -0.510 +7.0 \

\/ Input voltage OEE,, OEA, TE 0.5t +7.0 \
Ag-A7