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Signetics reserves the right to make changes in the products contained in this
book in order to improve design or performance and to supply the best possible
products. Signetics also assumes no responsibility for the use of any circuits
described herein, conveys no license under any patent or other right, and makes
no representations that the circuits are free from patent infringement. Applica-
tions for any integrated circuits contained in this publication are for illustration
purposes only and Signetics makes no representation or warranty that such
applications will be suitable for the use specified without further testing or
modification. Reproduction of any portion hereof without the prior written con-

sent of Signetics is prohibited.
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LOGIC DIVISION

OCTOBER 1984

BUFFERS

'54/74425, 54/74126, L$125, LS126

Quad 3-State Buffer

TYPE TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT
DELAY (Total)
74125 10ns 32mA
74L.8125 8ns 11mA
74126 10ns 36mA
74LS126 9ns 12mA

ORDERING CODE

PACKAGES COMMERCIAL RANGES MILITARY RANGES
FUNCTION TABLE "125 Voo =5V £5%; T4 =0°Cto +70°C | Vgo=5V £10%;Ty= —55°Cto + 125°C
Plastic DIP N74125N e N74LS125N
INPUTS OUTPUT N74126N e N74LS126N
(o] A Y , N74125F o N74LS125F S54LS125F
- N L Ceramic DIP | \74126F « N74LS126F S54126F ¢  S54LS126F
L H H S54LS125W
H X @ Flatpack S54126W ©  S54LS126W
FUNCTION TABLE ’126
INPUTS OUTPUT | INPUT AND OUTPUT LOADING AND FAN-OUT TABLE
(o] A Y
m 3 C PINS DESCRIPTION 54/74 54/74LS
H H H All Inputs 1ul 1LSul
L X 2) All Outputs 10ul 30LSul
H = HIGH voltage level NOTE
L = LOW voltage level Where a 54/74 unit load (ul) is understood to be 404A ||y and — 1.6mA I and, and a 54/74LS unit load (LSul) is 204A Iy
X =Don't care and —0.4mA Iy..
(2) = HIGH impedance (off)
PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC)
1c [T] 13 Vee
14 [Z] i3] 4C
e S 2] 4A 125 126 125 126
25  2¢[T] [T1] 4 2 )
2a [5] 5] 3C 1c 1c D1 v =7 D1 vl
! 1A 1Y ! 1A 1Y Ien 1 Jen
2v [¢] 5] 3a 2 3 2 3
GND [7] 5] av a2 a_2C 5 6 —— 6
; 5_2A v 5_2A 2y, 4 Vi—a | v
3c 3¢
0 9
el 4] vee A 3y a1 av g — 8
1A 7] 73] 4c e 8 9 aC 8 10 VI | v
13 13
w3 &J [12] 4A P fAN aY L aA N v 12 12
126 2€[3 —i‘_—‘]" 13 v ‘ v
2a [5] [10] ac
2y E@‘ [9]3A
GND[7] ‘@Ej 3y
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LOGIC DIVISION

OCTOBER 1981

BUFFERS

54/74125, 54/74126, LS125,

LS126

ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted.)

PARAMETER 54 54LS 74 74LS UNIT
Vee Supply voitage 7.0 7.0 7.0 7.0 Vv
-05to -05to -05to -05to
Viv Inputvoltage +55 +7.0 +55 +70 v
-30 to -30 to ~30 to -30to
Iin Input current +5 +1 +5 1 mA
. . -05to -05to —-05to -05to
Vout Voltage applied to output in HIGH output state +Vgo +Vee +Voe +Voo \
Ta Operating free-air temperature range —55to +125 0to70 °C
RECOMMENDED OPERATING CONDITIONS
54/74 54/74LS
PARAMETER - - UNIT
Min Nom Max Min Nom Max
v Suppl " Mil 45 5.0 5.5 45 5.0 55 \
u voltage
ce pply voliag Com'l | 475 5.0 525 475 5.0 5.25 v
Vi HIGH:-level input voltage 20 2.0 \
. Mil +0.8 +0.7 \'%
Vi LOW:-level input voltage
Com’l +0.8 +0.8 v
Ik Input clamp current -12 -18 mA
Mil -20 -1.0 mA
loH HIGH-level output current
Com’l -5.2 -26 mA
Mil 16 12 mA
loL LOW:-level output current
Com’l 16 24 mA
. Mil - 55 +125 -55 +125 °C
Ta Operating free-air temperature
Com’l 0 70 0 70 °C
TEST CIRCUITS AND WAVEFORMS
TEST CIRCUIT FOR 3-STATE QUTPUTS INPUT PULSE DEFINITIONS
Vce Vce
RL i 1
[ % 90% Y w oo "MPO)
Sq v vm
Vin Vout NEGATIVE M
PULSE
GENERATOR | D.U.T. PULSE 10% 10% ov
- <
Ry J_ C*I shx ° — Lmu.(m Lt —
= = = e — |-mu(tr) THL(t)—]
_{82 90% 90% AMP D
= POSITIVE
SWITCH POSITION PULSE M M
Test Switch 1 Switch 2 0% | W . R10% __ ov
;":g[' c?::: y c(')‘;‘e;id V= 1.3V for 54LS/74LS; Vyy = 1.5V for all other TTL families.
tpHZ Closed Closed
tprz Closed Closed
DEFINITIONS
R = Load resistor to V¢ see AC CHARACTERISTICS for value. FAMILY INPUT PULSE REQUIREMENTS
C =Load capacitance includes jig and probe capacitance; see AC Amplitude | Rep. Rate | Pulse Width | ty 4y | tYHL
CHARACTERISTICS for value.
Ry =Termination resistance should be equal to ZoyT of Pulse 54/74 3.0V 1MHz 500ns 7ns | 7ns
D =%?::£t§rr:'m916, 1N3064, or equivalent. 54LS/74LS 3o0v 1MHz 500ns 15ns | 6ns
Ry = 1KQ for 54/74, 54S/74S, Ry = 5kQ for 54LS/74LS.
tT)I(.H= tTHfr\/alues should be I)t(ass thanotr)r equal to the table entries. 5481745 3.ov 1MHz 500ns 25ns | 2.5ns
Signetics 3




LOGIC DIVISION OCTOBER 1984

BUFFERS 54/74125, 54/74126, LS125, LS126

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

54174125 54/74L8125
PARAMETER TEST CONDITIONS' 54/74126 54/74L8126 UNIT
Min | Typ? | Max | Min | Typ? | Max
Ve = MIN, V,u = MIN Mil 24 33 2.4 \'
Vou HIGH-level output voltage cc 1 TH !
on P 9 Vie=MAX, lou=MAX [ Coml | 24 | 3. 24 v
Mil 0.4 0.25 0.4 \
Veo=MIN, | | —MAX !
VoL LOW-level output voltage Vi = MIN, Com'l 0.4 035 | 05 | V
Vi=MAX [ =12mA | 74Ls 025 | 04 | V
Vi Input clamp voltage Voo = MIN, I;= Iy -15 -15| Vv
Off-state output current, Voo = MAX, Vip=MIN, V, = MAX,
lozH  HiGH-level voltage applied Vo=2.4V 40 20 nhA
Off-state output current, Vo= MAX, Viy=MIN, V, = MAX| _ _
lozL | ow.level voltage applied Vo= 0.4V 40 20 | wA
Input current at maximum _ Vi=5.5V 1.0 mA
h input voltage Voo =MAX V,=7.0V 0.1 mA
_ V,=2.4V 40 uA
hy  HIGH-level input current Ve = MAX
V=27V 20 | uA
i,  LOW-level input current Voo = MAX, V= 0.4V -16 -04 | mA
Short-circuit output Mil -30 —70 | —40 —-130| mA
los 3 Vee=MAX
current Com’l | —28 -70 | —40 -130 | mA
| S | t (total) v MAX 125 32 54 11 20 mA
upply current (tota =
co  SUPPY ce 126 36 | 62 12 | 2 | mA
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 Voo =5V, T =25°C.

3. lpg is tested with Voyt = +0.5V and Voo = Vo MAX + 0.5V. Not more than one output should be shorted at a time and duration of the short circuit should not exceed one
second.

AC WAVEFORMS
WAVEFORM FOR NON-INVERTING OUTPUTS 3-STATE ENABLE TIME TO HIGH LEVEL AND
DISABLE TIME FROM HIGH LEVEL
ViN m Vm T i 7[ u

l“PHL’l L‘PLH-l

tpzH~

I"Pnzj 0.5V
Vour VM Vm \i
Y % Vm =15V

Waveform 1 Waveform 2

VM = 1.3V for 54LS/74LS, V) = 1.5V for all other TTL families.

3-STATE ENABLE TIME TO LOW LEVEL AND
DISABLE TIME FROM LOW LEVEL

c \ m % m
I“PZL" I"PLZ‘l
Y \7Y) =1.5V

0.5V

Waveform 3
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LOGIC DIVISION OCTOBER 19814

BUFFERS 54/74125, 54/74126, LS125, LS126

AC CHARACTERISTICS T,=25°C, V¢c=5.0V

54/74125 54/74L8125 54/74126 54/74L5126
PARAMETER TEST CONDITIONS NI

C_=50pF C, =45pF C_=50pF C_=45pF UNIT
R =4002 | R, =6670 | R_=4000 | R, =6670

Min Max | Min | Max | Min | Max | Min | Max
e Dath to output Waveform 1 is is i8 i | "
tpzy  Enable to HIGH Waveform 2 17 20 18 25 ns
tpzL Enable to LOW Waveform 3 25 25 25 35 ns
tpyz  Disable from HIGH Waveform 2, C| = 5pF 8.0 20 16 25 ns
tpLz Disable from LOW Waveform 3, C_=5pF 12 20 18 25 ns
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LOGIC DIVISION OCTOBER 1981

BUFFERS 54/7415240, 54/741L5241, S240, S241

’240 Octal Inverter Buffer (3-State)
241 Octal Buffer (3-State)

TYPE TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT
DELAY (Total)
74LS240 11ns 24mA
748240 4.5ns 93mA
7418241 12ns 25mA
748241 6ns 112mA

ORDERING CODE

FUNCTION TABLE, '240
o ? PACKAGES COMMERCIAL RANGES MILITARY RANGES
INPUTS OUTPUTS Vee=5V +£5%;Tp=0°Cto +70°C | Voo =5V £10%;Tp= —55°Cto +125°C
Of, | 1, | OE, | 1, | Y. | ¥, . N74LS240N * N74S240N
Plastic DIP

L L L L H R N74LS241N ¢ N74S241N

L H L H L L Ceramic DIP N74LS240F e N74S240F S54LS240F . S54S240F

H X H X @ | @ N74LS241F o N74S241F S54LS241F »  S54S241F

FUNCTION TABLE, 241 INPUT AND OUTPUT LOADING AND FAN-OUT TABLE

INPUTS OUTPUTS
3 I OF I Y Y PINS DESCRIPTION 54/74S 54/74LS
- 2 L‘ v b : L" L" lao=1a3» 1bo=lb3 Inputs 1Sul 1LSul
L H H H H H 653, O—Eb, OEb Inputs 1Sul 1LSul
H X L X (V4] 2) All Outputs 24Sul 32LSul
H = HIGH voltage level NOTE
L =LOW voltage level A 54/74S unit load (Sul) is 50uA ||y and —2.0mA || and a 54/74LS unit load (LSul) is 20uA Iy and —0.4mA | .
X =Don't care
(2) = HIGH impedance (off) state
PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL (IEEENEC)
240 241 240 241
2%13 2%18 LN Tent 1 TEN1
19N 2
la Ya la Ya ITEN2 —ITEeNn2
240 4—%—16 4—%—16
SL%_Y_._M 5_%1114 2 -J;I_ whe2 \-_;I_ ] L
a.l_‘.%._yl12 8 la _Y.3_12 ] N 16 4 16
1-OEe > | 10 & | 146 | | 14
171 % Yo 5 470 % Yo 3 8 12 8 12
Ib Y, Ib Yu 12 312 3
15-——-&—#5 15—% 5 2o vp—"Oo 2ovp—
241 18 Ip q Yb 7 13 Ip q Yp 7 15 515 5
11'—"%.&9 11%&9 B 713 | —
OEp OEp 11 N 911 9
1920 | 19—p> — — -
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LOGIC DIVISION

OCTOBER 1981

BUFFERS

54/7415240, 54/7415241, $240, S241

ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted.)

PARAMETER 54LS 548 74LS 74S UNIT
Vee Supply voltage 7.0 7.0 70 70 Vv
-05to -05to -05to -05to
Vin Inputvoltage +7.0 +55 +7.0 +55 v
—-30 to -30to -30to —-30to
In Input current +1 +5 +1 +5 mA
. : —-05to -05to -05to —-05to
Vour Voltage applied to output in HIGH output state +Vee +Vgo +Veo +Voo \
Ta Operating free-air temperature range -55to +125 0to 70 °C
RECOMMENDED OPERATING CONDITIONS
54/74LS 54/74S
PARAMETER UNIT
Min Nom Max Min Nom Max
v Suppl It Mil 4.5 5.0 5.5 45 5.0 5.5 v
u voltage
ce pply voTtag Com'l | 475 5.0 5.25 4.75 5.0 5.25 v
ViH HIGH-level input voltage 2.0 2.0 \")
. Mil +0.7 +0.8 \'
ViL LOW:-level input voltage
Com’l +0.8 +0.8 v
hk Input clamp current -18 -18 mA
low HIGH-level output current Mil —12 -12 mA
Com’l -15 -15 mA
Mil 12 48 mA
loL LOW:-level output current
Com’l 24 64 mA
. ) Mil -55 +125 - 55 +125 °C
Ta Operating free-air temperature
Com’l 0 70 0 70 °C
External resistance between any input or Veg 40 kQ
and ground
TEST CIRCUITS AND WAVEFORMS
TEST CIRCUIT FOR 3-STATE OUTPUTS INPUT PULSE DEFINITIONS
Vee Vee
RL L 1
% e tw o AMP (V)
Vin Vour S NEGATIVE | XYM ™
PULSE
GENERATOR D.UT. l PULSE 10% 10%] o
L
<
R -|_ C‘I $hx ° — L—mu.(m TLHD—  |=—
— = = = = — r—_nu-c(lr) THLID—]  |e—
S
z 90% 90%-) AMP W)
= POSITIVE
SWITCH POSITION PULSE v ™
Test Switch 1 Switch 2 10% w R1%% ___ ov
:F;ZZ': C?g::d C(')(;?nd V= 1.3V for 54LS/74LS; Vpy = 1.5V for all other TTL families.
tpHZ Closed Closed
tpLz Closed Closed
DEFINITIONS
R = Load resistor to Vgc; see AC CHARACTERISTICS for value. FAMILY INPUT PULSE REQUIREMENTS
C| =Load capacitance includes jig and probe capacitance; see AC Amplitude | Rep. Rate | Pulse Width | ty 4 | trHL
CHARACTERISTICS for value.
Ry = Termination resistance should be equal to Zoyt of Pulse 54/74 3.0V 1MHz 500ns 7ns | 7ns
D =%?::e':tgrr:m91s, 1N3064, or equivalent. 54LS/74LS 3.0V 1MHz 500ns 15ns | -6ns
Ry = 1kQ for 54/74, 54S/74S, Ry = 5kQ for 54LS/74LS.
tTXLH, ‘THE 'Values should be 1355 than or equal to the table entries. 5451748 sov 1MHz 500ns 25ns | 25ns
Signetics 7




LOGIC DIVISION OCTOBER 1981

BUFFERS 54/741.5240, 54/7415241, $240, S241

DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.)
54/74L.S240, 241 54/74S240, 241

PARAMETER TEST CONDITIONS® UNIT
Min | Typ? | Max | Min | Typ? | Max
AV: Hysteresis (Vy,-V1_) Vee=MIN 02 | 04 02| 04 \Y
Vee= MIN, I\Q::— &/IX;J(, Vi =0.5V, 20 20 v
Von HIGH-level output voltage Vee= MIN, lon= — 3mA 24 3.4 2.4 3.4 v
\\’,'lt: m:( lon= — 1MA 74S 27 v
Voc=MIN, lo, = MAX Mil 0.4 0.55 v
VoL LOW-level output voltage Vig=MIN, Com’l 0.5 0.55 V'
ViL=MAX lo,=12mA | 74LS 0.4 v
Vik Input clamp voltage Vee=MIN, |;= 1 -1.5 -1.2 \'
oz g'fgzta'nte output current, Voo = MA)_(, Vi =MIN, Vo=24V 50 | wA
-level voltage applied Vi = MAX Vo=27V 20 uA
lozt ngtlate output current, Vee=MAX, Viy=MIN, Vo=04V -20 uA
-level voltage applied Vi = MAX Vo=0.5V -50 uA
- i V,=5.5V 1.0 mA
h :223: Sglrtr:;; B meximum Voo=MAX v: =7.0V 0.1 mA
i  HIGH-level input current Vee=MAX, V=27V 20 50 uA
V,=0.4V -0.2 mA
" LOW:-level input current Voo = MAX V)= 05V lf_'la_aibo_lba inputs -400 | »A
OE,, OE,, OE,, inputs -2 mA
los  onorbeouit output Voo = MAX ~40 ~130 | -50 225 | mA
lecH 17 27 mA
lcoL | 'LS240 ( Mil & Com’l 26 | 44 mA
lccz 29 50 mA
lech 17 27 mA
lccL | 'LS241 | Mil & Com’l 27 46 mA
lecz 32 54 mA
oo Mil ‘80 123 { mA
Com’l 80 136 | mA
Mil 100 [ 145 | mA
lcc Supply current® (total) Veo=MAX | lgoL | ’S240 o 700 Ti50 T
leoz Mil 100 | 145 | mA
Com’l 100 | 150 | mA
loon Mil 95 147 mA
Com’l 95 160 | mA
oo, | 5241 Mil 120 | 170 | mA
Com’l 120 | 180 | mA
locz Mil 120 v170 mA
Com’l 120 | 180 | mA

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 Voo =5V, T =25°C.

3. lpg is tested with Voyt= + 0.5V and Voo = Voo MAX + 0.5V. Not more than one output should be shorted at a time and duration of the short circuit should not exceed one
second.

4. Igg is measured with outputs open.
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LOGIC DIVISION

OCTOBER 1984

BUFFERS

54/7415240, 54/74L5241, S240, S241

AC CHARACTERISTICS T,=25°C, Vgc=5.0V

54LS/74LS 54S/74S
PARAMETER TEST CONDITIONS C_=45pF, R =667Q C_=50pF, R =900 UNIT
Min Max Min Max
i p . , 14 7
trn ropagation delay Waveform 1, '240 18 7 ns
:P'-“ Propagation delay Waveform 2,241 lg g ns
PHL
LS 23

tpzq Enable to HIGH Waveform 3 ’S240 10 ns

'S241 12
tpz. Enable to LOW Waveform 4 30 15 ns
tpyz Disable from HIGH Waveform 3, C, = 5pF 18 9 " ns
tp.z Disable from LOW Waveform 4, C, = 5pF 25 15 ns

AC WAVEFORMS

WAVEFORM FOR INVERTING OUTPUTS

Waveform 1

3-STATE ENABLE TIME TO HIGH LEVEL
AND DISABLE TIME FROM HIGH LEVEL

OF \VM m

<tPHZ >

Waveform 3

E 0.5V
=1.5V

WAVEFORM FOR NON-INVERTING OUTPUTS

VIN Vm Ym
L'PH|:>

Vout vm Vm

Waveform 2

3-STATE ENABLE TIME TO LOW LEVEL
AND DISABLE TIME FROM LOW LEVEL

Ot \VM Vm

-tpLz-»

l— osv

Waveform 4

Vm = 1.3V for 54L8/74LS, V) = 1.5V for all other TTL families.

Signetics




LOGIC DIVISION OCTOBER 1981
TRANSCEIVERS 54/7415242, L5243

’242 Quad Inverting Transceiver (3-State)
’243 Quad Transceiver (3-State)

TYPE TYPICAL PROPAGATION TYPICAL SUPPLY CURENT
DELAY (Total)
74L5242 10ns ‘ 27mA
7415243 12ns 28mA

FUNCTION TABLE, '242 ORDERING CODE

_'NPUTS INPUTIOUTPUT PACKAGES COMMERCIAL RANGES MILITARY RANGES
OE, | OEg A, Bn Vee=5V £5%;Tp=0°Cto +70°C | Vg =5V =10%; Ty = —55°Cto +125°C
L L INPUT B=A Plastic DIP N74LS242N ¢ N74LS243N ‘
[' h g; g; Ceramic DIP N74LS242F o N74LS243F S54LS242F e  S54LS243F
H H A=B INPUT | | Flatpack S54LS242W e  S54L.5243W
FUNCTION TABLE, 243
INPUTS INPUT/OUTPUT
OE, OEg A, B, INPUT AND OUTPUT LOADING AND FAN-OUT TABLE
L L INPUT B(= A PINS DESCRIPTION 54/74LS
H L 2 2)
L H @ @ All Inputs 1LSul
H H A=B INPUT A, B Outputs 30LSul
H = HIGH voltage level NOTE
L = LOW voltage level Where a 54/74LS unit load (LSul) is 204A )y and —0.4mA Iy .
(2) = HIGH impedance (off) state
(a) = This condition is not allowed due to excessive cur-
" rents.

PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC)

OEA [1
Ao [Z] [12] L 1 EN2
242 A1 E E Bo 3Ao B°11 3A0 11 EN3
A2 5] ] Bt 1 ) 1
1 o b2v

X
y,
Rz
A3 E]t, ] B2 5, A s, o > 2V‘j
ano [T 115] &3 4“4‘-& 10 AL 10 V3 q IO vsdq IO

% vce 242 243 242 1243

13| OEB

EN2
EN3

- j
- I“L

AAA A

T

RSN

OEA E E vee Az B2 A2 an ] L
=] [6-7_31 OEB 5 ® s ﬁj ? 5 95
. Ao [3] ,J/ 2] ‘ j
243 M ET{; ‘ﬁm o ANYA B VYA SN I 98
Az [Eh A [10] B4 | j
a3 [Eh 15~ 9] B2 ; % L —E
GND E.lu 8] B3 OEs Bu 13%

13
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LOGIC DIVISION

OCTOBER 19841

TRANSCEIVERS

54/74L5242, L5243

ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted.)

PARAMETER 54LS 74LS UNIT
Veo Supply voltage 7.0 7.0 v
Vin Input voltage ~-05to +7.0 ~-05t0 +7.0 v
In Input current —-30to +1 -30to +1 mA
Vour Voltage applied to output in HIGH output state ~0.5t0 + Vo —-0.5t0 +Vg¢ v
Ta Operating free-air temperature range -55t0 +125 0to 70 °C
NOTE
V|N limited to + 5.5V on A and B inputs only.
RECOMMENDED OPERATING CONDITIONS
54/74LS
PARAMETER - UNIT
Min Nom Max
v Suppl ltage Mil 4.5 5.0 5.5 v
u volita
ce pply voltag Com'l 475 5.0 5.25 v
ViH HIGH-level input voltage 2.0 \
. Mil +0.7 \
Vio LOW-level input voltage
Com’l +0.8 \
hn Input clamp current -18 mA
Mil -12 mA
lon HIGH-level output current
Com’l -15 mA
Mil 12 mA
loL LOW-level output current
. Com’l 24 mA
. . Mit -55 +125 °C
Ta Operating free-air temperature
Com’l 0 70 °C
TEST CIRCUITS AND WAVEFORMS
TEST CIRCUIT FOR 3-STATE OUTPUTS INPUT PULSE DEFINITIONS
Vee Vee
o } tw P AMP (V)
Vin NEGATIVE | XYM vm
PULSE
GENERATOR | D.U.T. PULSE 10% 10% o
Rr J- — L'THL(") ‘TLH('r)"I o
B — I——m.rmr) ITHL(t)— '._
- AMP (V)
90% 90%-}
= POSITIVE
SWITCH POSITION PULSE AL M
Test Switch 1 Switch 2 1% | w 0 oy
tf;': open %‘:)s:nd V= 1.3V for 54LSI74LS; V= 1.5V for all other TTL families.
tpHZz Closed Closed
tpLz Closed Closed
DEFINITIONS
R = Load resistor to Vii: see AC CHARACTERISTICS for value. FAMILY INPUT PULSE REQUIREMENTS
C| =Load capacitance includes jig and probe capacitance; see AC Amplitude | Rep. Rate | Puise Width | ty 4 | tTHL
CHARACTERISTICS for value.
Ry =Termination resistance should be equal to Zgyt of Pulse 54/74 3.0V 1MHz 500ns 7ns 7ns
D =GD?g§é:t:::'1N91e. 1N3064, or equivalent. 54L.8/74LS 3.ov 1MHz 500ns 15ns | 6ns
Ry = 1k for 54/74, 545/74S, Ry = 5kQ for 54LS/74LS.
‘T)i_H- tTHfr\/alues should be Ixess than ;r equal to the table entries. 5481748 3oV 1MHz 500ns 2508 | 2.5ns
1
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LOGIC DIVISION

OCTOBER 1981

TRANSCEIVERS

54/7415242, LS243

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

54/74LS242
PARAMETER TEST CONDITIONS' 54/74L5243 UNIT
‘Min Typ? Max
AVy Hysteresis (V1 -Vi_) Vee=MIN 0.2 0.4 \'
Voe=MIN, V= MIN, V| =05V, |gy = MAX 2.0 v
Von HIGH-level output voltage = H L o
Vee=MIN, Viy=MIN, V| = MAX, loy= —3mA 2.4 3.1 \'
Mii 0.25 0.4 v
IOL = MAX s
VoL LOW:-level output voltage Vee=MIN, V), = MIN, V = MAX Com’l 0.35 0.5 \
loL=12mA | 74LS 0.25 0.4 v
Vik Input clamp voltage Vec=MIN, |,= Ik -1.5 v
Off-state output current, _ _ _ _
lozH HIGH-level voltage applied Vee= MAX, Vig=MIN, V| = MAX, Vo=2.7V 40 uA
Off-state output current, _ _ _ _ _
lozL LOW-level voltage applied Vee= MAX, V)y=MIN, V| = MAX, Vo=0.4V 200 uA
| Input current at maximum Voo = MAX V=55V A, B inputs 0.1 mA
' input voltage ce V,=7.0V OE,, OEg inputs 0.1 mA
iy HIGH-level input current Voo = MAX, V=27V 20 A
A inputs
6EA, OEB= V||_= MAX -02 mA
),  LOW-level input current Voo = MAX, V,=0.4V B inputs -0.2 mA
OE,, OEg=V,y=MIN )
OE,, OEg inputs -0.2 mA
Short-circuit output _ _
lOS current3 Vcc = MAX ~-40 130 mA
lccy  Outputs HIGH 22 38 mA
lccL Outputs LOW '242 29 50 mA
leccz Outputs OFF 29 50 mA
lcc  Supply current? (total) Vo= MAX
lCCH OUtpUtS HIGH 22 38 mA
lccL Outputs LOW '243 29 50 mA
lccz Outputs OFF 32 54 mA
NOTES

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

2, Al typical values are at Voo =5V, Tp=25°C.

3. lpg is tested with Vo= + 0.5V and Vo = Vo MAX +0.5V. Not more than one output should be shorted at a time and duration of the short circuit should not exceed one
second.
4. Icc is measured with outputs open and transceivers enabled in one direction only, or with all transceivers disabled.

AC CHARACTERISTICS T,=25°C, Vo =5.0V

54/74LS242 54/74LS243
PARAMETER TEST CONDITIONS C_=45pF, R =667 C_ =45pF, R =667 UNIT
Min Max Min Max
teLn Propagation delay Waveform 1 14 ns
tpHL 18
teLn Propagation delay Waveform 2 18 ns
thHL 18
tpzn  Enable to HIGH Waveform 3 23 23 ns
tpz.  Enable to LOW Waveform 4 30 30 ns
tpyz Disable from HIGH Waveform 3, C| =5pF 18 18 ns
tpz Disable from LOW Waveform 4, C_=5pF 25 25 ns
12 Signetics




LOGIC DIVISION

OCTOBER 1981

TRANSCEIVERS

54/7415242, 15243

AC WAVEFORMS

WAVEFORM FOR INVERTING OUTPUTS

Waveform 1

DISABLE TIME FROM HIGH LEVEL

OE M

Q fVM

Wavefdrm 3

VM = 1.3V for 54LS/74LS, V), = 1.5V for all other TTL families.

3-STATE ENABLE TIME TO HIGH LEVEL AND

.
va] v o

WAVEFORM FOR NON-INVERTING OUTPUTS

Waveform 2

3-STATE ENABLE TIME TO LOW LEVEL AND
DISABLE TIME FROM LOW LEVEL

— me

=1.5V Q vm

=1.5V

0.5v

Waveform 4
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LOGIC DIVISION OCTOBER 1981
BUFFERS 54/741.5244, 5244
Octal Buffers (3-State)
TYPE TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT
DELAY (Total)
74L.S244 12ns 25mA
745244 éns 112mA

ORDERING CODE

COMMERCIAL RANGES MILITARY RANGES
PACKAGES Ve =5V £5%;Tp=0°Cto +70°C | Vgo=5V £10%; Ty = —55°Cto + 125°C
Plastic DIP N74LS244N o N74S244N
Ceramic DIP 741.S244F o N74S244F S54L.S244F . S54S244F
TABLE
FUNCTION TABL INPUT AND OUTPUT LOADING AND FAN-OUT TABLE
INPUT TPUTS
o i Oi 3” UY PINS DESCRIPTION 54/74S 54/74LS
L‘ ': f" ': L' L" All Inputs 1Sul 1LSul
NOTE
H X H X (Z) (Z) A 54/74S unit load (Sul) is 50xA )4 and — 2.0mA |y, and a 54/74LS unit load (LSul) is 20uA ||y and — 0.4mA I .
H = HIGH voltage level
L =LOW voltage leve!
X =Don't care
(2) = HIGH impedance (off) state
PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC)
1
la Ya ~IN T Ent
’ & * B ren:
la Ya
o T o e . et - -
lao Er;}\ﬂE ﬁb G%L14 ——1 1T 1v
Yoo L2 6] Yao R Yo, tedve op<E
'at E&\%E 'bo oF 4 16
a —— -
Yu1 [E] [16] Ya1 —= >
laz [€] %E Iny b Y, S - <’
Yoz [7] [14] Ya2 N C v 6 14
a3 EL&\%@ 12 15 '_R: —$ , B
Yha E 12§ Ya3 13 Ib R Yb 7 ———i —-—
GND [10 ‘—\% 11] b3 o " 8 12
11—|C 9 > >
— 9 1"
19 OEp D —] ———

14
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LOGICDIVISION

OCTOBER 19841

BUFFERS

54/741L5244, 5244

ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted.)

PARAMETER 54LS 548 74LS 748 UNIT
Vee Supply voltage 7.0 7.0 7.0 7.0 v
-05to -05to -05to -05to
Vi Inputvoltage +7.0 +55 +7.0 +55 v
-30to -30 to —30 to -30 to
N Input current 1 +5 +1 +5 mA
. . -05to -05to -05to -05to
Vour Voltage applied to output in HIGH output state +Veo +Veo +Vee +Vee v
Ta Operating free-air temperature range ~55to +125 0to 70 °C
RECOMMENDED OPERATING CONDITIONS
54/74LS 54/74S
PARAMETER - - UNIT
Min Nom Max Min Nom Max
v s I It Mil 4.5 5.0 5.5 4.5 5.0 5.5 \
u voltage
ce pply voTlag com'l | 475 5.0 5.25 4.75 5.0 5.25 v
Vi HiGH-level input voltage 2.0 2.0 \
Mil +0.7 +0.8 v
Vo LOW-level input voltage
Com’l +0.8 +0.8 v
lik Input clamp current -18 - 18 mA
lon HIGH-level output current Mil —12 —12 mA
Com’l -15 - 15 mA
Mil 12 48 mA
loL LOW-level output current
Com’l 24 64 mA
. . Mil ~55 +125 -55 +125 °C
Ta Operating free-air temperature
Com’l 0 70 0 70 °C
NOTE
ViL= +0.7V MAX for 54S at Tp = + 125°C only.
TEST CIRCUITS AND WAVEFORMS
TEST CIRCUIT FOR 3-STATE OUTPUTS INPUT PULSE DEFINITIONS
Vece Vce
T oY | w | foom - AMPW
Vin NEGATIVE | XYM AL
PULSE
GENERATOR D.U.T. PULSE 10% 10% o
Rr _|_ — L—tTHL(tf) tTLH(tr)——l e
= = T I——ITLH(lr) THL(t) — '——
90% 90%-) AMP W)
= POSITIVE
SWITCH POSITION PULSE VM VM
Test Switch 1 Switch 2 10%2 w 0% ov
1‘;’: C?cf’::d Cc';:id Vp = 1.3V for 54LSI74LS; V= 1.5V for all other TTL families.
tpHz Closed Closed
tpLz Closed Closed
DEFINITIONS
R =Load resistor to Vi see AC CHARACTERISTICS for value. FAMILY INPUT PULSE REQUIREMENTS
C( =Load capacitance includes jig and probe capacitance; see AC Amplitude | Rep. Rate | Pulse Width | ty 1 | trHL
CHARACTERISTICS for value.
Ry =Termination resistance should be equal to Zgyr of Pulse 54/74 3.0v 1MHz 500ns 7ns | 7ns
D =GD?Q§<;:(Z::'1N916, 1N3064, or equivalent. 54LS/74LS 3.0v 1MHz 500ns 15ns | 6ns
Ry = 1k for 54/74, 54S/74S, Ry = 5k for 54LS/74LS.
fT)I(.H- tTHfrValues should be less ihano(r)r equal to the table entries. 5481745 3ov 1MHz 500ns 25ns | 2.5ns
Signetics 15



LOGIC DIVISION

OCTOBER 1984

BUFFERS

54/7415244, 5244

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

54/74LS244 54/74S244
PARAMETER TEST CONDITIONS! UNIT
Min | Typ?2 [ Max | Min | Typ? | Max
AVy Hysteresis (V1 -V1_) Vee=MIN 02| 04 02| 04 \
VCC= M'N, VIH = MlN, V|L= 05V,
lon= MAX 20 20 v
Vou HIGH-level output voltage Y YITYRY, MIN. Vo = MAX

ce™ ]OH":__‘_ amA 24 | 34 24 v

Veo=MIN, o= MAX Mil 0.4 055 | V

VoL LOW:-level output voltage Viu=MIN, Com’l 0.5 0.55 \'
ViL=MAX loL=12mA | 74LS 0.4 v

Vi Input clamp voltage Vec=MIN, ||= 1k -15 -1.2 v
| Off-state output current, Vo= MAX, Vi =MIN, Vo=27V 20 kA
OZH  HIGH-level voltage applied Vi = MAX Vo= 2.4V 50 | uA
| Off-state output current, Voo = MAX, V), = MIN, Vo=0.4V -20 kA
OzL | OW-level voltage applied Vi = MAX Vo=0.5V -50 | uA
| Input current at maximum Ve = MAX V=55V 1.0 | mA
! input voltage ce V,=7.0V 0.1 mA
Iy HIGH-level Input current Vo= MAX, V=27V 20 50 uA
V= 0.4V -0.2 mA

i, LOW-level input current Veo= MAX Vi= 05V OE inputs -20 | mA
= Other inputs -0.4 | mA

los  onon-cyoult output Voo = MAX -40 -130 | -50 -130 | mA
Mil 17 27 95 147 mA

ICCH OUtpUtS HIGH

Com’| 17 27 95 160 mA

| Supply current? (total) v MAX | | Outputs LOW Mil 27 46 120 | 170 | mA
cc SUPRY ce= co BHIP Com'l 27 | % 120 | 180 | mA
: Mil 32 54 120 | 170 mA

lCCZ Outputs OFF
Com’l 32 54 120 | 180 mA

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 Vo =5V, Tp =25°C.

3. lpg I8 tested with Vo= + 0.5V and Vo = Vg MAX + 0.5V. 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 with outputs open.

AC CHARACTERISTICS T,=25°C, Voo=5.0V

54LS/74LS 548/74S
PARAMETER TEST CONDITIONS C_=45pF, R = 6670 C_=50pF, R_ =909 UNIT
Min Max Min Max
tpLn Propagation delay Waveform 1 18 9 ns
tpny Propagation delay Waveform 1 18 9 ns
tpzy Enable to HIGH Waveform 2 23 12 ns
tpz. Enable to LOW Waveform 3 30 15 ns
tpz Disable from HIGH Waveform 2, C_= 5pF 18 9 ns
tpz Disable from LOW Waveform 3, C_ = 5pF 25 15 ns
16 Signetics



LOGIC DIVISION OCTOBER 1981

BUFFERS 54/7415244, 5244
AC WAVEFORMS
WAVEFORM FOR NON-INVERTING OUTPUTS 3-STATE ENABLE TIME TO HIGH LEVEL

AND DISABLE TIME FROM HIGH LEVEL

VIN m m O m 7(
|"PHL-I L‘PLH’I

Vm
1pZH +| '—'Pnz 01 0.5V
VoUT_\VM____/v’M- f
Q VM i—- =1.5V

Waveform 1 Waveform 2

3.STATE ENABLE TIME TO LOW LEVEL
AND DISABLE TIME FROM LOW LEVEL

OE \ Ym % m
tpzL~ L

'PI.Z"
Q \ Ym =1.5V

0.5V

Waveform 3

VM = 1.3V for 54L.8/74LS, V) = 1.5V for all other TTL families.

Signetics
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LOGIC DIVISION OCTOBER 1981
TRANSCEIVER 54/74L5245

Octal Transceiver (3-State)

Octal bidirectional bus TYPE TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT

interface DELAY (Tota)
¢ 3-State buffer outputs 7415245 8ns 58mA
PNP inputs for reduced
loading
Hysteresis on all inputs

DESCRIPTION

The ’LS245 is an octal transceiver featurr ORDERING CODE

ing non-inverting 3-State bus compatible
outputs in both send and receive direc- PACKAGES COMMEB ‘_"A" EANGES . MILIT&RY RAN?ES o
tions. The outputs are all Capable of sink- Vcc=5V 15/0, TA'_'O Cto +70°C Vcc=5V * 10%,TA= -55°Cto +1256°C

ing 24mA and sourcing up to 15mA, pro- | Plastic DIP N74LS245N
ducing very good capacitive drive charac- | ceramic DIP N74LS245F S54LS245F
teristics. The device features a Chip En- ’
able (CE) input for easy cascading and a | F'atpack
Send/Receive (S/R) input for direction con-

trol. All inputs have hysteresis built in to

minimize ac noise effects.

FUNCTION TABLE

INPUTS |  INPUTS/OUTPUTS INPUT AND OUTPUT LOADING AND FAN-OUT TABLE
CE | SR An INPBnTS PINS DESCRIPTION 54/74LS
L L A=B U
L H INPUT B=A All Inputs 1LSul
H X @) 2) All Outputs 30LSul
H = HIGH voltage level NOTE
L =LOW voltage level A 54/74LS unit load (LSul) is 20xA ||y and — 0.4mA i) .

X =Don't care
(2) = HIGH impedance “off” state

PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL (IEEENEC)
4D
o —c
3EN1
2 Ao Bo .4 J—ﬁ 3EN2
s [ %] Ve ‘fi_j . Q_J . I'J
Ao [Z] Uss) cE et 27 vl oq I
nENK &*%Bo A,I S j"—T 5 > 2\7_—1—“’
Ay IZ-|T| ﬁ; B, ) ’Q_] k P L
AS 5 vl 16 82 As B g 1
o IS 5 = . |
Ag [7 -lﬂ,‘ ZP{7]8 A By 5 15
5 ‘:'Lr‘ QLH:] 4q s—T—F 14 ] L ————
s o s . | o
a7 [9] a5 2L ’Asr E * 1
GND {10 ELE;_%’_L 1] By ALT_F ?—IBG 7—1—>—J | - 13
8 I 12 8 12
& B7 41 2 ] 11




LOGICDIVISION OCTOBER 1981

TRANSCEIVER 54/741.5245

ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted.)

PARAMETER 54LS 74LS UNIT
Vee Supply voltage 7.0 7.0 \"
Vin Input voltage —-05to +7.0 ~-05to +7.0 v
Iin Input current —-30to +1 ~30to +1 mA
Vout Voltage applied to output in HIGH output state —-051t0 + Vg —-051t0 + Vo v
Ta Operating free-air temperature range ~-55to +125 0to 70 °C

NOTE
V| limited to 5.5V on A and B inputs only.

RECOMMENDED OPERATING CONDITIONS

54/74LS
PARAMETER - UNIT
Min Nom Max
v Suppl it Mil 4.5 5.0 55 v
cc upply voltage ;
Com’l 4.75 5.0 5.25 v
ViH HIGH-level input voltage 2.0 v
. Mil +0.7 \
Vi LOW-level input voltage
Com’l +0.8 v
m Input clamp current - 18 mA
Mil -12 mA
lon HIGH-level output current
Com’l -15 mA
Mil 12 mA
loL LOW:-level output current
Com’| 24 mA
. . Mil - 55 +125 °C
Ta Operating free-air temperature
Com’l 0 70 °C
TEST CIRCUITS AND WAVEFORMS
TEST CIRCUIT FOR 3-STATE OUTPUTS INPUT PULSE DEFINITIONS
Vce Vce
1 tw | AMP (V
90% v 90% i
oy Vin NEGATIVE XYM vm
GENERATOR Du.T. PULSE 10% 10% ov
Rr J_ L—tmum TLHED—
L L L I«—-tnﬂ(tr) ITHL(t) —] Io-
AMP (V)
90% 90%
= POSITIVE
SWITCH POSITION PULSE M VM
Test Switch 1 Switch 2 10% | W | 10% ov
I
tt::?ﬂ C?::: d CO‘:::’ V= 1.3V for S4LS/74LS; V= 1.5V for all other TTL families.
tpHZ Closed Ciosed
tpLz Closed Closed
DEFINITIONS
R = Load resistor to V¢, see AC CHARACTERISTICS for value. FAMILY INPUT PULSE REQUIREMENTS
C| =Load capacitance includes jig and probe capacitance; see AC Amplitude | Rep. Rate | Pulse Width | ty y | tyyL
CHARACTERISTICS for value.
Ry =Termination resistance should be equal to Zgyt of Pulse 54/74 3ov 1MHz 500ns 7ns | 7ns
Generators.
D =Diodes are 1N916, 1N3064, or equivalent. 54LS/74LS 3.0v 1MHz 500ns 15ns | 6ns
Ry = 1k for 54/74, 545/74S, Ry = 5kQ for 54LS/74LS.
trLH. tTHL Values should be less than or equal to the table entries. 5481748 3.ov 1MHz 500ns 25ns | 25ns
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LOGIC DIVISION OCTOBER 1981

TRANSCEIVER 54/74L5245

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

54/74L5245
PARAMETER TEST CONDITIONS! ‘ UNIT
Min Typ? Max
AV;  Hysteresis (V1,-Vr_) Veo=MIN 0.2 0.4 V'
Vou HIGH-level output voltage Vee= y"\_l_' %‘;\‘X: MIN, lon = MAX 20 v
L= lOH = - 3mA 2.4 3.4 V
Mil 0.4 v
VCC= MlN, |°|_=MAX
Vo LOW-level output voltage Viu=MIN, Com’l 0.5 v
Vie=MAX lou=12mA | 74LS 0.4 v
Vik  Input clamp voltage Vee=MIN, ||= 1k -15 v
Off-state output current, ==
ozt HiGH-level vg|tage applied Veo=MAX, Vo=2.7V, CE=20V 20 #A
Off-state output current, ==
ozl L Ow-evel vorl’tage appliod Voo = MAX, Vo= 0.4V, CE= 2.0V - 200 My
| Input current at maximum Ve = MAX Vy=5.5V A, B inputs 0.1 mA
! input voltage ce V,=7.0V | SIR, CE inputs 0.1 mA
hH HIGH-level input current Voo = MAX, V=27V 20 A
I,  LOW-level input current Voo = MAX, V, = 0.4V -0.2 mA
Short-circuit output
s current® P Voo = MAX -40 | -130 mA
lccy Outputs HIGH 48 70 mA
| Supply current? (total) Vee = MAX | Outputs LOW 62 90 mA
cc c ccL
lccz Outputs OFF 64 95 mA
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 Voo =5V, Tp=25°C.

3. lgg is tested with Vo= + 0.5V and Voo = Voo MAX +0.5V. Not more than one output should be shorted at a time and duration of the short circuit should not exceed one
second.

4. Measure Igc with outputs open.

AC WAVEFORMS

WAVEFORM FOR NON-INVERTING OUTPUTS 3-STATE ENABLE TIME TO HIGH LEVEL AND
DISABLE TIME FROM HIGH LEVEL

VIN vm Vi OF m f i
I"PHL’ L'PLH tpz L‘P
H “z" 0.5V
Vout Vm m
ou Q / M é_ ~1.5V

Waveform 1 Waveform 2
Vm = 1.3V for 54LSI74LS, V=15V for all other TTL families

3-STATE ENABLE TIME TO LOW LEVEL AND
DISABLE TIME FROM LOW LEVEL

T \ Vm % "
L'PZL* L'nz‘]
Q m =1.5V

0.5v

Waveform 3
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LOGIC DIVISION OCTOBER 1981

TRANSCEIVER 54/7415245

AC CHARACTERISTICS T,=25°C, Vcc=5.0V

54LS/74LS
PARAMETER TEST CONDITIONS C_ =45pF, R, =667Q UNIT
Min Max
tpLH Propagation delay Waveform 1 12 ns
tenL Propagation delay Waveform 1 12 ns
tpzn Enable to HIGH Waveform 2 40 ns
tpzL Enable to LOW Waveform 3 40 ns
tpHz Disable from HIGH Waveform 2, C, = 5pF 25 ns
teLz Disable from LOW Waveform 3, C; = 5pF 25 ns
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LOGIC DIVISION OCTOBER 1981
FLIP-FLOPS 54/74L5273, S273
Octal D Flip-Flops
° :‘c:i.;arl‘.,l;:‘l;::e;sfso;rlg?s TYPE TYPICAL fyy TYPICAL Sl("'r'::l\)( CURRENT
memory 74L8273 40MHz 17mA
° E|ght edge.trigge[ed D 748273 95MHz 109mA

flip-flops
High speed Schottky
version available

o Buffered common clock

Buffered, asynchronous
Master Reset

Slim 20-pin plastic and
ceramic DIP packages

See 377 for Clock Enable

version

See ’373 for transparent
latch version

See ’374 for 3-state

ORDERING CODE

COMMERCIAL RANGES MILITARY RANGES
PACKAGES Voo =5V £5%;Ta=0°Cto +70°C | Vg =5V 10%; Ty = —56°C 10 +125°C
Plastic DIP N74S273N * N74LS273N
Ceramic DIP N74S273F ¢ N74LS273F S541.5273F

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE

version

DESCRIPTION

The '273 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 simultaneously.

The register is fully edge triggered. The

state of each D input, one setup time
before the LOW-to-HIGH clock transition,

PIN CONFIGURATION

PINS DESCRIPTION 541748 54/74LS
All Inputs 1Sul 1LSul
All Outputs 10Sul 10LSul

NOTE

A 54/74S unit load (Sul) is 50uA I}y and —~2.0mA |j_and a 54/74LS unit load (LSul) is 20xA Iy and

—0.4mA |

is transferred to the corresponding flip-
flop’s Q output.

All outputs will be forced LOW indepen-
dently of Clock or Data inputs by a LOW

LOGIC SYMBOL

voltage level on the MR input. The device
is useful for applications where the true
output only is required and the Clock and
Master Reset are common to all storage
elements.

LOGIC SYMBOL (IEEE/IEC)

MR [7] 20] Vee
% [z] [19] a7
%o [3] 18] Dy
01 [4] 7] 0g
9y [5] 6] Qg
02 [6] 5] Q5
02 [7] 14] Dg
03 [£] 13] Dy
Qs [5] 32] Q4
GND [0 [17] cP

3 4 7 8 13 14 17 18 R
I U b
Dp Dy D D3 Dy Dg Dg Dy
11—cp 3 } r 2
4 | | S
1— MR 7 6
Q Q0 Q; Q3 Q4 Qs Qg Q7 s | 9
o rrl 13 |12
2 5 8 9 12 15 16 19 14 15
17 16
Veg =Pin 20 18 19
GND=Pin 10 —_— .

b
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LOGIC DIVISION

OCTOBER 1981

FLIP-FLOPS

54/7415273, S273

LOGIC DIAGRAM

ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted.)

Do D, Dz D3 Dy D5 Dg D;
3 8) 13 18
o = @ @ | |® |09 | o |an | e
b @ h o afl|Ye afR|He oh|Ho ef|He ef|[He eh|He <k
>CP b>cp >cp >cp L cp P > CP b cp
Rp Rp Rp Rp Rp Rp Rp Rp
MR 4 >0— . ’ . . : ¢ ¢ J
@ 5) ) ) (12) (1] (16) (19)
Ve =Pin 20 Q Q Q Q Q Q Q Q:
GND = Pin 10 0 1 2 3 4 5 L] 7
( ) =PIn numbers
MODE SELECT--FUNCTION TABLE
OPERATING MODE INPUTS OUTPUTS H = HIGH voltage level steady state.
MR CP D Q h = HIGH voltage level one setup time prior to the LOW-
n n A
to-HIGH clock transition.
Reset (clear) L X X L L = LOW voltage level steady state.
T | = LOW voltage level one setup time prior to the LOW-
Load "1 H ! h H to-HIGH clock transition.
“yr X =Don't care.
Load 0 H ! I L t = LOW-to-HIGH clock transition.

PARAMETER 54LS 54S 74LS 748 UNIT
Veo Supply voltage 7.0 7.0 7.0 70 \"
—-05to -05to -05to -05to
Vin  Inputvoltage +7.0 +55 +7.0 +55 v
-30to -30to -30to -30to
N Input current +1 +5 +1 +5 mA
. . —-0.5to -05to —-05to -05to
Vout Voltage applied to output in HIGH output state +Vee +Vge +Vee +Veo \'
Ta Operating free-air temperature range -55to +125 Oto 70 °C
RECOMMENDED OPERATING CONDITIONS
54/74LS 54/74S
PARAMETER UNIT
Min Nom Max Min Nom Max
v Supol it Mil 4.5 5.0 55 45 5.0 5.5 \
u voltage
ce pply voliag Com'l | 475 5.0 5.25 4.75 5.0 5.25 v
Vi HIGH-level input voltage 20 20 v
. Mil +0.7 +0.38 \
Vi LOW:-level input voltage
Com’l +0.8 +0.8 \
lik Input clamp current -18 - 18 mA
lon HIGH-level output current — 400 - 1000 uA
Mil 4 20 mA
log LOW-level output current
Com’l 8 20 mA
T o ting f ir t erat Mil - 55 +125 -55 +125 °C
erating free-air temperature
A P g P Com'l 0 70 0 70 °C
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OCTOBER 1984

54/7415273, 273

LOGIC DIVISION

FLIP-FLOPS

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

54/74L8273 54/748273
PARAMETER TEST CONDITIONS' UNIT
Min | Typ? | Max | Min | Typ? | Max
Vee=MIN, Viy=MIN, V, =MAX, | Mil | 25 | 34 25 v
v HIGH-level output voltage | "€ '+ 'H VL ’
o P 9 lon=MAX Com'l | 27 | 34 2.7 v
Mil 0.2 . 0. v
Vee=MIN, loL= MAX ! 5] 04 5
Voo  LOW-level output voltage Vin=MIN, Com’l 035 | 05 0.5 \"
Vi=MAX loL=4mA | 74LS 025 | 0.4 v
Vik Input clamp voltage Voo=MIN, || =l -15 -12) V
i V,=5.5V 1.0 mA
I Input current at maximum Voo = MAX '
input voltage V,=7.0V 0.1 mA
hu HIGH-level input current Veo=MAX, V=27V 20 50 A
V,=0.4V -0.4 mA
I LOW:-level input current Voo = MAX
V,=0.5V -20] mA
Short-circuit output _
los  current® Voo = MAX -20 —-100{ —-40 -100| mA
lec Supply current? (total) Voo = MAX 17 27 109 | 150 mA
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 Voo =5V, Tp=25°C.

3. Igg Is tested with Vo1 = + 0.5V and Voo = Vg MAX + 0.5V. Not more than one output should be shorted at a time and duration of the short circuit should not exceed one
second.

4. Measure I after a momentary ground, then 4.5V is applied to clock with all outputs open and 4.5V applied to all Data inputs and the Master Reset input.

AC CHARACTERISTICS T,=25°C, Vgc=5.0V

54L8/74LS 548/74S
PARAMETER TEST CONDITIONS C_=15pF, R =2k C_=15pF, R = 2800 UNIT
Min Max Min Max
fmax Maximum clock frequency Waveform 1 30 75 MHz
tpy Propagation delay 27 15
tp.  Clock to output Waveform 1 27 15 ns
tpy. Propagation delay, MR to output Waveform 2 27 15 ns
NOTE
Per industry convention, fpax is the worst case value of the maximum device operating frequency with no constraints on ty, t;, pulse width or duty cycle.
AC SETUP REQUIREMENTS T,=25°C, Vgc=5.0V
54LS/74LS 54S/74S
PARAMETER TEST CONDITIONS UNIT
Min Max Min Max
tw(l) Clock pulse width (LOW) Waveform 1 20 7.0 ns
tw Master Reset pulse width Waveform 2 20 10 ns
ts(H) Setup time, HIGH data to CP Waveform 3 20 5.0 ns
th(H) Hold time, HIGH data to CP Waveform 3 5.0 3.0 ns
ts(L) Setup time, LOW data to CP Waveform 3 20 5.0 ns
th(L) Hold time, LOW data to CP Waveform 3 5.0 3.0 ns
trec Recovery time, MR to CP Waveform 2 25 5.0 ns
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FLIP-FLOPS 54/741L5273, S273

AC WAVEFORMS

CLOCK TO OUTPUT DELAYS MASTER RESET PULSE WIDTH, MASTER RESET
AND CLOCK PULSE WIDTH TO OUTPUT DELAY AND MASTER RESET TO
CLOCK RECOVERY TIME

|~—1"MAX WU

r—tw
cp w3 Vu 'W_""m’i
L‘PHL-I Lipm’{ cp ;FVM
@ n Vi |-'PHL——|
Q
* Vm /
Waveform 1 Waveform 2

DATA SET-UP AND HOLD TIMES

e N

cP

m ) Vm

Waveform 3

VM = 1.5V for 54/74 and 54/74S; V) = 1.3V for 54LS/74LS.
The shaded areas indicate when the input is permitted to change for predictable output performance.

TEST CIRCUITS AND WAVEFORMS

TEST CIRCUIT FOR 54/74 TOTEM-POLE OUTPUTS INPUT PULSE DEFINITIONS
1 t - AMP (V,
90% w 90% W
vee vce
NEGATIVE | KVM M
PULSE [
RL 10% 10%: ov
VIN vour L_ ___I
PULSE oot o HTHL) ITLH(t —
GENERATOR R
Io-tnu(m tTHL()— I-—
) AMP (V
90% 90% “
RT CL D POSITIVE
PULSE vm vm
10% | w | 10% ov
= = = == = VM = 1.3V for 54LS/74LS; Vg = 1.5V for all other TTL families.
INPUT PULSE REQUIREMENTS
DEFINITIONS FAMILY ;
R = Load resistor to Vo; see AC CHARACTERISTICS for value. Amplitude | Rep. Rate | Pulse Width | trim | 'THL
C| = Load capacitance includes jig and probe capacitance; see AC CHARACTERIS- 54/74 3.0v 1MHz 500ns 7ns ns
TICS for value. : '
Ry = Termination resistance should be equal to ZgT of Pulse Generators. 54L8/74LS 3ov 1MHz 500ns 15ns | 6ns
=Diodes are 1N916, 1N3064, or equivalent. . 545/745 3.0V 1MHz 500ns 25ns | 2.5ns
tTLH, tTHL Values should be less than or equal to the table entries.
. ]
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OCTOBER 19841

LATCH

54/7415363
Octal Transparent Latch With 3-State Outputs

¢ 8-bit transparent latch

¢ 3-State MOS compatible
output buffers

e Common Latch Enable
input with hysteresis

e Common 3-state Output
Enable control

¢ Independent latch and
3-state buffer operation

DESCRIPTION

The ’'363 is an octal transparent latch
coupled to eight 3-State output buffers.
The two sections of the device are con-
trolled independently by Latch Enable (E)
and Output Enable (OE) control gates.

The data on the D inputs is transferred to
the Latch outputs when the Latch Enable
(E) input is HIGH. The latch remains trans-
parent to the Data inputs while E is HIGH,
and stores the data present one setup
time before the HIGH-to-LOW enable tran-
sition. The enable gate has about 400mV
of hysteresis built in to help minimize
problems that signal and ground noise
can cause on the latching operation.

The 3-State output buffers are designed to
drive heavily loaded 3-state buses, MOS
memories, or MOS microprocessors. The
output HIGH level differs from the normal
3-state buffer by driving the output about
1V closer to V¢c, or to over 3.5V at mini-
mum Vge. This feature makes these

TYPE TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT
DELAY (Total)
74LS363 19ns 42mA

ORDERING CODE

COMMERCIAL RANGES MILITARY RANGES
PACKAGES Voo =5V £5%; Tp=0°Cto +70°C | Voo =5V £10%;Tp= —55°C to +125°C
Plastic DIP N74LS363N
Ceramic DIP N74LS363F S54L8363F

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE

PINS DESCRIPTION 54/74LS
All Inputs 1LSul
All Outputs 30LSul

NOTE
A 54/74LS unit load (LSul) is 20pA Iy and —0.4mA |y .

devices ideal for driving MOS memories or
microprocessors with thresholds of 2.4V
to 3.5V.

The active LOW Output Enable (OE) con-
trols all eight 3-state buffers independent

of the latch operation. When OE is LOW,
the latched or transparent data appears at
the outputs. When OE is HIGH, the out-
puts are in the HIGH impedance “off”
state, which means they will neither drive
nor load the bus.

PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC)
1N en
— [: ) N dmel
OE |1 20 VCC
a (2] 7] a7 3 4 7 8 13 14 17 18 :—'I:'rrumos 2
=y L LIy =
Dg Dy Dy D3 Dy Dg Dg D
o, é _1_1_] D¢ I 0 1 2 3 4 5 6 7 a_| ‘ 5
o [] 5] 0 1—of OE L 2
Qzlé [15] Qg Q Q@ Q 03 Q Q5 Qg Q7 . .
Dy [ [14] Dg T .
D3 [F] %04 2 5 6 9 12 15 16 19 13 12
Voo =Pin20
a3 [¢] 12} Qq Gﬁ%:P:?\ 10 14__{ 15
GND [io] T E
7
8 _ |
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LATCH

54/74L5363

LOGIC DIAGRAM

Do Dy Dy D3 Dy Dg Dg Dy
3) (@) @) ® (13) (14) an (18)
E ——-|><>
an b J A L 4 4 L 3|
E D E O E D E D E D E D E D E D
Voo =Pin20 Q Q Q Q Q Q Q Q
GND = Pin 10
OE _Dc
“’ | @ | l@ © (12) (15) (16 (19)
Qo Q4 Q2 Q3 Q Qg Qg Q7
MODE SELECT—FUNCTION TABLE
INPUTS OUTPUTS
OPERATING MODES — INTERNAL REGISTER
OE E D, Q,-Q;
. L H L L L
Enable and read register L H H H H
. L L | L L
Latch and read register L L h H H
. . H L | L 2
Latch register and disable outputs H L h H @
H = HIGH voltage level
h = HIGH voltage level one setup time prior to the HIGH-to-LOW enable transition
L = LOW voltage level
| = LOW voltage level one setup time prior to the HIGH-to-LOW enable transition
(2) = HIGH impedance “off” state
ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted.)
PARAMETER 54LS 74LS UNIT
Vee Supply voltage 7.0 7.0 \
Vin Input voltage -05to +7.0 ~05to +7.0 v
N Input current -30to +1 -30to +1 mA
Vout Voltage applied to output in HIGH output state —-0.5to +Vge -0.5to + Ve Vv
Ta Operating free-air temperature range -55to +125 0to 70 °C
RECOMMENDED OPERATING CONDITIONS
54/74LS
PARAMETER UNIT
Min Nom Max
v Suppl it Mil 4.5 5.0 55 \
u voltage
e pply voTiag Com'l 4.75 5.0 5.25 v
Vin HIGH-level input voltage 2.0 Vv
Mil +0.7 \
Vi LOW-level input voltage
Com’l +0.8 \
liH Input clamp current -18 mA
Mil -1.0 mA
lon HIGH-level output current
Com’l -26 mA
Mil 12 mA
loL LOW-level output current
Com’l 24 mA
Mil - 55 + 125 °C
Ta Operating free-air temperature
Com’l 0 70 °C

Signetics
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54/741S363

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

' 54/74LS363
PARAMETER TEST CONDITIONS 2 UNIT
Min Typ Max
Vv HIGH-level output volt \"/ MIN, V MIN, V MAX, | MAX Mil 3.45 v
-level output voltage = , = y = , =
OH P g cc H IL OH Com'l | 3.65 v
| MAX Mil 0.25 0.4 \'
VoL LOW-level output voitage Vec= \“/':'N_ &'};‘; MIN, oL Com'l 035 | 05 v
L=
loL=12mA 74LS 0.25 0.4 v
Vik Input clamp voltage Vee=MIN, || =1k -1.5 v
| Off-state output current, Ve = MAX. Vi = MAX. Vo= 3.85V 20 JA
OZH  H|GH-level voltage applied Ge= P LS 1 TO=
Off-state output current, _ _ _
lozL | ow-level voltage applied Vec=MAX, Viy=MIN, Vo =04V -20 #A
Input current at maximum
Iy in:u t voltage Vo = MAX, V,= 7.0V 0.1 mA
Iy HIGH-level input current Voo = MAX, V| =27V 20 A
m LOW-ievel input current Veo= MAX, V,=0.4V -04 mA
los  onor-eyreutt output Voo = MAX -30 -130 | mA
lcc  Supply current (total) Voo = MAX, OE=4.5V 42 70 mA
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 Voo =5V, Tp=25°C.
3. lpg is tested with Vo= + 0.5V and Voo =V MAX +0.5V. Not more than one output should be shorted at a time and duration of the short circuit should not exceed one

second.

AC CHARACTERISTICS T,=25°C, Vo =5.0V

54LSI74LS
PARAMETER TEST CONDITIONS C, =45pF, R, =6670 UNIT
Min Max
tp.y  Propagation delay 30
toy  Latch Enable to output Waveform 1 36 ns
tpuy  Propagation delay 23
to.  Data to output Waveform 4 27 ns
tpzqn  Enable time to HIGH level Waveform 2 28 ns
tpzz  Enable time to LOW level Waveform 3 36 ns
tpnz  Disable time from HIGH level Waveform 2, C, =5pF 20 " ns
tp.z  Disable time from LGW level Waveform 3, C, = 5pF 25 ns
AC SETUP REQUIREMENTS T,=25°C, Voc=5.0V
54LS/74LS
PARAMETER TEST CONDITIONS UNIT
Min Max
tw Latch Enable pulse width Waveform 1 15 ns
ts Setup time, Data to Latch Enable Waveform 5 0 ns
ty Hold time, Data to Latch Enable Waveform 5 10 ns
28 Signetics
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LATCH 54/74LS363

AC WAVEFORMS

LATCH ENABLE TO OUTPUT DELAYS 3-STATE ENABLE TIME TO HIGH LEVEL
AND LATCH ENABLE PULSE WIDTH AND DISABLE TIME FROM HIGH LEVEL

> \_ / \

| tPHL t:::_’ Q Vm \’i—osv =1.5V

Waveform 1 Waveform 2
3-STATE ENABLE TIME TO LOW LEVEL PROPAGATION DELAY DATA
AND DISABLE TIME FROM LOW LEVEL TO Q OUTPUTS

Waveform 3 Waveform 4

DATA SETUP AND HOLD TIMES

N

(L) :‘—» th(H)
tg(H)
E Vm Vu
L
Waveform 5

VM= 1.5V for 54/74 and 54S/748; Vjy = 1.3V for 54LS/74LS

The shaded areas indicate when the input is permitted to change for
predictable output performance.
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LATCH 54/74LS363

TEST CIRCUITS AND WAVEFORMS

TEST CIRCUIT FOR 3-STATE OUTPUTS INPUT PULSE DEFINITIONS
Vee Vce
RL 1
t | AMP
90% w 90% "
vin Vour S NEGATIVE | kY™ ™
PULSE D.U.T. PULSE
GENERATOR woele 10% 10% ov
<
Ry l CL:l: TR" ° — |-—-!THL(m tTLH(tr)—-| -
= = = = = — |——tTLu(tr) tTHLD—] |
S2 AMP
_{ 90% 90% v
= POSITIVE
SWITCH POSITION PULSE vm vm
10% 10%

Test Switch 1 Switch 2 ’, ] tw | N o

tpzH Open Closed _ vl .

tpzL Closed Open VM = 1.3V for 54LSI74LS; Vjy = 1.5V for all other TTL families.

tpHZ Closed Closed

tpLz Closed Closed
DEFINITIONS
Ry = Load resistor to V¢c; see AC CHARACTERISTICS for value. FAMILY INPUT PULSE REQUIREMENTS
C| = Load capacitance includes jig and probe capacitance; see AC Amplitude | Rep. Rate | Puise Width | tr) 4 | tyny

CHARACTERISTICS for value.
Ry =Termination resistance should be equal to Zoyt of Pulse 54/74 3.0V 1MHz 500ns 7ns 7ns
Generators.

D = Diodes are 1N916, 1N3064, or equivalent. 54LS/74LS 3.0v 1MHz 500ns 15ns | 6ns
Ry = 1k for 54/74, 54S5/748, Ry = 5k for 54LS/74LS.
tTLHs tTHL Values should be iess than or equal to the table entries. 5451748 3ov 1MHz 500ns 25ns | 25ns
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FLIP-FLOP 54/74L5364
Octal D Flip-Flop With 3-State Outputs
. 8-_bit positive-edge- TYPE TYPICAL fyx TYPICAL SUPPLY CURRENT
triggered register (Total)
e 3-State MOS compatible 7415364 50MHz 42mA
output buffers
e Common Clock input with
hysteresis
e Common 3-state Output ORDERING CODE
Enable control PACKAGES COMMERCIAL RANGES MILITARY RANGES
PY Independent register and Vee=5V £5%;Tp=0°Cto +70°C | Voc=5V £10%;Tp= —55°Cto +1256°C
3-state buffer operation Plastlc DIP N74LS364N
Ceramic DIP N74LS364F S54LS364F
DESCRIPTION

The 364 is an 8-bit edge-triggered register
coupled to eight 3-State output buffers.
The two sections of the device are con-
trolled independently by the Clock (CP)
and Output Enable (OE) control 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 clock buffer has
about 400mV of hysteresis built in to help
minimize problems that signal and ground
noise can cause on the clocking opera-
tion.

The 3-State output buffers are designed to
drive heavily loaded 3-state buses, MOS
memories, or MOS microprocessors. The
output HIGH level differs from the normal
3-state buffer by driving the output about

PIN CONFIGURATION

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE

PINS DESCRIPTION 54/74LS
All Inputs 1LSul
All Outputs 30LSul

NOTE
A 54/74LS unit load (LSul) is 20xA )y and —0.4mA I .

1V closer to Vg, or to over 3.5V at mini-
mum Vge. This feaure makes these de-
vices ideal for driving MOS memories or
microprocessors with thresholds of 2.4V
to 3.5V. The active LOW Output Enable
(OE) controls all eight 3-state buffers inde-

LOGIC SYMBOL

pendent of the register operation. When
OE is LOW, the data in the register ap-
pears 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.

LOGIC SYMBOL (IEEE/IEC)

OE [1] 2] vee
Q [2] 19] o7
Do [E] 18] 07
oy [4] [17] Dg
oy [5] [16] Qg
Q; [&] [15] Q5
Dz [7] 4] D5
D3 [5] 73] D4
Q3 [o] [12] Q4
GND [0] M

13 14 17 18

11—y cep

1~ OE
Q Q@ Q Q3 Q4 Q5 Qg Qy

Vee=Pin20
GND=Pin 10

1) en

] o per

3 | m‘r‘rugosv | 2
a4 | S
7 |6
8 | 9
13_| | 12
12| 15
17_| 16
18_| 19
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FLIP-FLOP

54/7415364

LOGIC DIAGRAM

Do D4 Dy D3 Dy Ds Dg Dy
@ (@ (Y] ® (13) (14) a7 (18)
cp
] ] ] ] ] ] ] )
[ cP D cP D cP D cP D cP D cCP D cP D
Vec=Pin20 a a Q () [¢] Q Q a
GND = Pin 10
OE ___Dc
o | @ @ [ @ ® 12 5 (18 (19)
Qo 9 Q; Q3 Q Qs Qg Qy
MODE SELECT—FUNCTION TABLE
INPUTS OUTPUTS
OPERATING MODES INTERNAL REGISTER
OE cP D, Q,-Q;
. L 1 I L L
Load and read register L ' h H H
. . H 1 ! L 2
Latch register and disable outputs H ' h H @
H = HIGH voltage level
h = HIGH voltage level one setup time prior to the LOW-to-HIGH clock transition
L = LOW voltage level
| = LOW voltage level one setup time prior to the LOW-to-HIGH clock transition
(2) = HIGH impedance “off” state
1 = LOW-to-HIGH clock transition
ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range uniess otherwise noted.)
PARAMETER 54LS 74LS UNIT
Vee Supply voltage 7.0 7.0 v
Vin Input voltage -05t0 +7.0 -05to +7.0 v
Iin Input current -~30to +1 -30to +1 mA
Vour Voltage applied to output in HIGH output state -0.51t0 + V¢ -05t0 +V¢e v
Ta Operating free-air temperature range -55to +125 0to70 °C
RECOMMENDED OPERATING CONDITIONS
54/74L8
PARAMETER UNIT
Min Nom Max
v Supol 1t Mil 4.5 5.0 5.5 Vv
u voltage
ce pply voltag Com’l 4.75 5.0 5.25 v
Viu HIGH-level input voltage 2.0 v
. Mil +0.7 \)
Vi LOW-level input voltage
- Com’l +0.8 v
| Input clamp current -18 mA
Mil -1.0 mA
lor HIGH-level output current
Com’l -26 mA
Mil 12 mA
loL LOW:-level output current
Com’l 24 mA
T o ting f It ¢ Mil - 55 +125 °C
erating free-air temperature
A P g P com'l 0 70 °C

32
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FLIP-FLOP 54/74L5364

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

54/74LS364
PARAMETER TEST CONDITIONS! UNIT
Min Typ? Max
Von HIGH-level output voltage Veec=MIN, Vi =MIN, V) = MAX, loy = MAX il 3.45 v
Com'l| 3.65 v
Mil 0.25 0.4 v
VoL LOW:-level output voltage Voe= \»/A, :.'1’ ;A’:&"; MIN, oL = MAX Com’l 0.35 0.5 v
lo=12mA | 74LS 025 | 0.4 v
Vik Input clamp voltage Vee=MIN, |j= 1k -1.5 v
0 |
o et s, o |
I ::g:: 3;’{:;; at maximum Voo =MAX, V;= 7.0V 01 | ma
Iy HIGH-level input current Voo = MAX, V=27V 20 uA
L LOW-level input current Ve = MAX, V,=0.4V -04 mA
los  hortcjroult output Voo= MAX -30 -130| mA
lcc  Supply current (total) Voo = MAX, OE=4.5V 42 70 mA
NOTES

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

2. Al typical values are at Voo =5V, T =25°C.

3. log Is tested with Vot = + 0.5V and Voo = Ve MAX +0.5V. Not more than one output should be shorted at a time and duration of the short circuit should not exceed one
second.

AC CHARACTERISTICS T,=25°C, Vo= 5.0V

54LS/74LS
PARAMETER TEST CONDITIONS C, =45pF, R, =667Q UNIT
‘ Min Max

fmax Maximum clock frequency Waveform 1 , 35 MHz
et Waveforn 1 T
tpzy  Enable time to HIGH level Waveform 2 28 ns
tpzL Enable time to LOW level Waveform 3 36 ns
tpyz  Disable time from HIGH level Waveform 2, C_=5pF 18 ns
tp.z  Disable time from LOW level Waveform 3, C| = 5pF 24 ns

NOTE
Per industry convention, fyyax is the worst case value of the maximum device operating frequency with no constraints on t;, t;, pulse width or duty cycle.

AC SETUP REQUIREMENTS T, = 25°C, Vg = 5.0V

54LS/74LS
PARAMETER TEST CONDITIONS UNIT
Min Max
tw Clock pulse width Waveform 1 15 ns
tg Setup time, Data to clock Waveform 4 20 ns
ty, Hold time, Data to clock Waveform 4 0 ns
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FLIP-FLOP

54/7415364

AC WAVEFORMS

CLOCK TO OUTPUT DELAYS
AND CLOCK PULSE WIDTH

} 1max Ai
I—-—‘w
tPHL tPI.I‘l‘I
a

VM \[]

Waveform 1

3-STATE ENABLE TIME TO LOW LEVEL AND
DISABLE TIME FROM LOW LEVEL

OE \ Vm % m
L‘PZL"’ I—'PLZ"
J?‘-’:LSV
0.5V

Waveform 3

V= 1.5V for 54/74 and 54S5/74S, Vyy = 1.3V for 54LS/74LS.
The shaded areas indicate when the input is permitted to change for predictable output performance.

3-STATE ENABLE TIME TO HIGH LEVEL AND
DISABLE TIME FROM HIGH LEVEL

ﬁ VM Vm
1 t
, PZH™] [<tPHZ~> 0.5V
Q % m é— =15V
Waveform 2

L

DATA SETUP AND HOLD TIMES

ce Au N\ S
SN /

Waveform 4

TEST CIRCUITS AND WAVEFORMS

TEST CIRCUIT FOR 3-STATE OUTPUTS

Vce Vce
%“‘
v v S
PULSE '" ou our
GENERATOR U.T.
Ry J_ c.I SR )

Sy

SWITCH POSITION

Tost Switch1 Switch 2

tpzH Open Closed

tpzL Closed Open

tpHZ Closed Closed

tpLz Closed Closed
DEFINITIONS

Ry = Load resistor to Vo i see AC CHARACTERISTICS for value.

Cp = Load capacitance includes jig and probe capacitance; see AC
CHARACTERISTICS for value.

Ry =Termination resistance should be equal to Zoyt of Pulse
Generators.

D =Diodes are 1N916, 1N3064, or equivalent.

Ry = 1kQ for 54/74, 54S/74S, Ry = 5k for 54LS/74LS.

tTLH, tTHL Values should be less than or equal to the table entries.

INPUT PULSE DEFINITIONS

1 y AMP
90% w oy )
NEGATIVE | KYM M
PULSE 10% 10%
ov
L— THL() ITLH(tr)—'l e
Io-m.u(tr) THU— |
AMP
0% 90% ®
POSITIVE
PULSE . vm VM
10% 10%
k tw: { ov

VM = 1.3V for 54LS/74LS; Vg = 1.5V for all other TTL families.

FAMILY INPUT PULSE REQUIREMENTS
Amplitude | Rep. Rate | Puise Width | tr 4 | tyle
54/74 3.0v 1MHz 500ns ns ns
54LS/74LS . 30v 1MHz 500ns 15ns sps
54S/74S 3.0v 1MHz 500ns 25ns | 2.5ns
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BUFFERS/DRIVERS 54/74365A, 366A, 367A, 368A, LS365A, LS366A, LS367A, LS3I68A
365A, 367A Hex Buffer/Driver (3-State)
’366A, '368A Hex Inverter Buffer (3-State)

TYPE TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT
DELAY (Total)
74365A, 367A 10ns 65MA
74LS365A, 367A 10ns 14mA
74366A, 368A 9ns 59mA
74LS366A, 368A 10ns 12mA
ORDERING CODE
COMMERCIAL RANGES MILITARY RANGES
PACKAGES Voo =5V £5%;Ta=0°Cto +70°C | Voo=5V £10%; T, = —55°Cto +125°C
N74365AN * N74LS365AN
Plastic DIP N74366AN o N74LS366AN
FUNCTION TABLE, ’365A, ’366A N74367AN e N74LS367AN
N74368AN o N74LS368AN
__INPUTS OUTPUTS N74365AF » N74LS365AF S54365AF e  S54LS365AF
OE, OE, | Y Y Ceramic DIP N74366AF ® N74LS366AF S54366AF [ S54LS366AF
L L L L H N74367AF o N74LS367AF S54367AF e  S54LS367AF
L L H H L N74368AF o N74LS368AF S54368AF e  S54LS368AF
X H X 2) 2 S54365AW e  S54LS365AW
H X X @ @ Flatpack S54366AW ¢  S54LS366AW
P S54367AW e  S54LS367AW
FUNCTION TABLE, *367A, *368A SS436BAW  + SSALS3GBAW
__INPUTS OUTPUTS | |NPUT AND OUTPUT LOADING AND FAN-OUT TABLE
OE ! M Y PINS DESCRIPTION 54174 54174LS
L L L H
L H H L All Inputs 1ul 1LSul
H X @ @ All Outputs 20ul 30LSul

NOTE
Where a 54/74 unit load (ul) is understood to be 40xA I)y and — 1.0mA I and a 54/74LS unit load (LSul) is 20xA | and

L =LOW voltage level
H =HIGH voltage level

X =Don't care -0.4mA
(2) = HIGH impedance (off) state
PIN CONFIGURATION
’365A '366A '367A '368A
oy [1] [ vec  OF: E 1¢] vee o [1] 5] vee &lj ] vee
e 0be g Olb= oY Yle= oY Yla
Y;}{ul VE}{"‘ Ysy Ed]l VE 14] |
1| 13] Y |E 1Y 1[a 13|y IE 13]Y
Ys}{ul VE}{E' YS} [12] 1 Vs} El
1]s nly |E 117 [ ] 1|y 1]se u-Y-
Y7}1 1w} 1 77} 10f 1 Y7} El 71} E]'
anp 2 {sv anD [s {97 anp 5] EE‘Y anp [o Eo'v'
1
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BUFFERS/DRIVERS

- 54/74365A, 366A, 367A, 368A,LSI65A, LSI66A, LS367A, LS368A

LOGIC SYMBOL

'365A ’366A ’367A '368A
4 5B 4 OE1 ‘
1 21 Ll ‘
% B :
15:D»— 15 Yo 1 Yo
Bama Bap=d
! Yo Yo
W g =t o, O O
s 4L
Y4 Y1
e e 23 e S
p 3 6~ 6 ~—f
Y2 Y2 ’
I2 ﬁ—? 12 #——7 Y3 Y3
8- f 6 f 108 ® 0 9
Y3 [ Y3
e R i M
Ya Ya |
121# " 124 B ,‘q:l___%l‘!“ ! :E%_Y:!“
Ys Ys 12~ 12L
18 13 s 13 [: : Ys s
1258 b 122 1
LOGIC SYMBOL (IEEE/IEC) .
’365A ’366A '367A ’368A
A0 N I dend I bJent
150 & [en 150] & |EN JTTN [ 1880 ene
C r N 9 r
24 > v 2 1 » vps I B N v 21 p wwphi
A 5 a_ . S Al |5 A N5
8 7 5 | N N | |7 L | N 7
10 9 10 N9 10 9 10 N9
12 1 12 11 12 - 12 g N
14 1 13 14 13 14  RE) 14 13

ABSOLUTE MAXIMUM. RATINGS (Over operating free-air temperature range unless otherwise noted.)

PARAMETER 54 54LS | 74 74LS UNIT
Vee Supply voltage 7.0 7.0 7.0 7.0 Vv
-05to -05to -05to -05to
Vi Inputvoltage +55 +7.0 +55 +7.0 v
-30to -30 to -30to ~30to
N Input current +5 +1 +5 +1 mA
. X -0.5to -05to -05to -0.5 to
Vour Voltage applied to output in HIGH output state +Vee +Voo +Voc +Voo \
Ta Operating free-air temperature range —-551t0 +125 0to70 °C
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LOGIC DIVISION OCTOBER 19841

BUFFERS/DRIVERS 54/74365A, 366A, 367A, 368A, LS365A, LSI66A, LS367A, LS368A

RECOMMENDED OPERATING CONDITIONS

54/74 54/74L.S
PARAMETER UNIT
Min Nom Max Min Nom Max
v Suppl it Mil 45 5.0 55 45 5.0 5.5 \
upply voltage
ce PP g Com'l | 475 5.0 5.25 4.75 5.0 5.25 v
Vi HIGH-level input voltage 20 2.0 v
. Mil +0.8 +0.7 v
ViL LOW:-level input voltage
Com’| . +0.8 +0.8 v
lik Input clamp current -12 - 18 mA
Mil | -20 -1.0 mA
lon HIGH-level output current
Com’l -5.2 -26 mA
Mil 32 12 mA
loL LOW:-level output current
Com’l 32 24 mA
. . Mil -55 +125 - 55 +125 °C
Ta Operating free-air temperature
Com’l 0 70 0 70 °C
TEST CIRCUITS AND WAVEFORMS
TEST CIRCUIT FOR 3-STATE OUTPUTS INPUT PULSE DEFINITIONS
Vee Vee
R f t { AMP (V)
90%Y w 90% :
] $4 v M
v "]
PULSE 2 oUT POLOE
GENERATOR -9.1. 10% 10%4 ov
<
Rr _I_ g Rx b — L—nnum TLHO— o
= = = W — l——mu(m THL()—] '-—
AM
_{52 20% 0% P
= POSITIVE
SWITCH POSITION PuLsE AL VM
Test Switch 1 Switch2 10%7" | W . 0% __ ov
tt':é[' C?:::d %‘;i? Vp = 1.3V for 54LS/74LS; Vpy = 1.5V for all other TTL families.
tpHZ Closed Closed
tPLZ Closed Closed
DEFINITIONS
R ; Load resistor to Vo; see AC CHARACTERISTICS for value. FAMILY INPUT PULSE REQUIREMENTS
Cy =Load capacitance includes jig and probe capacitance; see AC Amplitude | Rep. Rate | Puise Width | tyiy | tyHL
CHARACTERISTICS for value.
Ry=Termination resistance should be equal to Zoyy of Pulse 54/74 3.ov MHz 500ns 7ns | 7ns
Generators.
D =Diodes are 1N916, 1N3064, or equivalent. 54LS/74LS 3ov 1MHz 500ns 15ns | 6ns
Ry = 1kQ for 54/74, 54S/74S, Ry = 5kQ for 54LS/74LS.
tT):.Hv trHL Values should be I)t(ass than or equal to the table entries. 545/748 aov 1MHz 500ns 25ns | 25ns
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LOGIC DIVISION OCTOBER 1984

i
BUFFERS/DRIVERS 54/74365A, 366A, 367A, 368A, LSI65A, LS366A, LS367A, LS368A

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

54/74365A, *366A, 54/74LS365A, *366A,
PARAMETER TEST CONDITIONS' "367A, '368A "367A, '368A UNIT
Min | Typ? | Max | Min | Typ? | Max
Var= MIN, Vi, = MIN Mil 24 3.3 2.4 3.3 v
v HIGH-level output voltage ©C » 'H ;
oH P g ViL=MAX, lon= MAX Com'l | 24 | 31 24 | 31 v
Mil 0.4 0.25 0.4 \
‘ Vee=MIN, | ) - maAX
VoL LOW-level output voltage Vin=MIN, Com’l 0.4 0.35 0.5 \'
Vie=MAX [ =12mA | 74LS 025 | 04 | V
Vik Input clamp voltage Vee=MIN, =1 -1.5 -1.5 v
Off-state output current, Vcc= MAX, VIH = MIN, VIL= MAX,
lozH  HiGH.-level voltage applied Vo=2.4V 40 20 | A
Off-state output current, Voo = MAX, Viy = MIN, V) = MAX, _ _
lozL | ow.-level voltage applied Vo= 0.4V 40 20 | pA
i V,=5.5V 1.0 mA
I !nput current at maximum Voo = MAX |
input voltage V,=7.0V 0.1 mA
_ V,= 2.4V 40 A
Ly HIGH-level input current Voo = MAX
V=27V 20 | uA
| inputs, V,=0.5V
Either OE input at 2.0V
Does not apply to -40 -20 | pA
i  LOW-level input current Vo= MAX "LS365A or 'LS367A
I inputs V,=0.4V
— -1.6 -0.4 A
Both OE inputs at 0.4V m
OE inputs  V,=0.4V -16 -04 | mA
Short-circuit output _
los  currentd Vee= MAX -40 -130 | -30 -130 | mA
| Supply current? (total) \" MAX 365A, '367A €8 8 14 24 mA
a =
cc  SUPPY ce '366A, '368A 59 | 77 12 | 21 [ mA
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 Voo =5V, To=25°C.

3. lpg is tested with Voy1= + 0.5V and Voo = Vo MAX +0.5V. Not more than one output should be shorted at a time and duration of the short circuit should not exceed one
second.

4. Measure igc with Data inputs grounded and Output Enable inputs at 4.5V.

AC CHARACTERISTICS T,=25°C, Vo =5.0V

54/74 54LS/74LS
PARAMETER TEST CONDITIONS C_=50pF, R_ =4000Q C_=45pF, R = 6670 UNIT
Min Max Min Max
tpLh . s , 17 15
t Propagation delay Waveform 1, '366A, '368A 16 18 ns
PHL
tpLn ; , , 16 16
Propagation delay Waveform 2, '365A, '367A ns
tpuL 22 22
tpzy Enable to HIGH Waveform 3 35 35 ns
"365A, '367A 37 40 ns
tpzu Enable to LOW Waveform 4
"366A, '368A 37 45 ns
. "365A, '367A 11 30 ns
tpyz Disable from HIGH | Waveform 3, C, =5pF
"366A; '368A 11 32 ns
tpz Disable from LOW Waveform 4, C = 5pF 27 35 ns
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LOGIC DIVISION OCTOBER 1984

54/74365A, 366A, 367A, 368A, LS365A, LS366A, LS367A, LS368A

BUFFERS/DRIVERS

AC WAVEFORMS

WAVEFORM FOR INVERTING OUTPUTS

I"PH L’l L'PLN"I
Waveform 1

3-STATE ENABLE TIME TO HIGH LEVEL
AND DISABLE TIME FROM HIGH LEVEL

Waveform 3

WAVEFORM FOR NON-INVERTING OUTPUTS

VIN A\ m

|“PHL’|

Vout m m
Waveform 2

3-STATE ENABLE TIME TO LOW LEVEL
AND DISABLE TIME FROM LOW LEVEL

Waveform 4

=1.5V

0.5V

VM = 1.3V for 54LS/74LS, V) = 1.5V for all other TTL farilies.

Signetics
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LOGIC DIVISION

OCTOBER 1984

LATCHES/FLIP-FLOPS

54/74LS373, 54/741.5374, 5373, 5374

¢ 8-bit transparent latch —
373

8-bit positive, edge-
triggered register — ’374
3-State output buffers
Common 3-State Output
Enable

Independent register and
3-State buffer operation

DESCRIPTION

The '373 is an octal transparent latch
coupled to eight 3-State output buffers.
The two sections of the device are con-
trolled independently by Latch Enable (E)
and Output Enabie (OE) control gates.

The data on the D inputs are transferred to
the latch outputs when the Latch Enable
(E) input is HIGH. The latch remains trans-
parent to the data inputs while E is HIGH,
and stores the data present one setup
time before the HIGH-to-LOW enable tran-
sition. The enable gate has about 400mV
of hysteresis built in to help minimize
problems that signal and ground noise
can cause on the latching operation.

The 3-State output buffers are designed to
drive heavily loaded 3-State buses, MOS
memories, or MOS microprocessors. The
active LOW Output Enable (OE) controls
all eight 3-State buffers independent of
the latch operation. When OE is LOW, the
latched or transparent data appears at the
outputs. When OE is HIGH, the outputs

PIN CONFIGURATION

’373 Octal Transparent Latch With 3-State Outputs
’374 Octal D Flip-Flop With 3-State Outputs

TYPE TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT
DELAY (Total)
74LS373 19ns 24mA
748373 10ns 105mA
74LS374 19ns 27mA
745374 8ns 116mA

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE

PINS DESCRIPTION 54/74S 54/74LS
All Inputs 1Sul 1LSul
All Outputs 10Sul 30LSul

NOTE

Where a 54/74S unit load (Sul) is 50uA ljy and — 2.0mA |, and a 54/74LS unit load (LSul) is 20xA Ij}y and — 0.4mA Ij.

ORDERING CODE

COMMERCIAL RANGES MILITARY RANGES
PACKAGES Voo =5V £5%;Tp=0°Cto +70°C | Voo =5V £10%; Ty = —55°Cto +125°C
. N74LS373N * N74S373N
Plastic N74LS374N o N74S374N
coramio Dip | N7ALSS73F + N74S373F S54LS373F  »  S54S373F
N74LS374F o N74S374F S54LS374F o S54S37AF

are in the HIGH impedance “off” state,
which means they will neither drive nor
load the bus.

The '374 is an 8-bit, edgé-triggered register
coupled to eight 3-State output buffers.
The two sections of the device are con-
trolled independently by the Clock (CP)
and Output Enable (OE) control gates.

LOGIC SYMBOL

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 clock buffer has
about 400mV of hysteresis built in to help
minimize problems that signal and ground
noise can cause on the clocking opera-
tion.

LOGIC SYMBOL (IEEE/IEC)

oF [7] 7] Vee
9 [Z] m
0 [3] %] 07
0, [T [17] Og
9 [E] [16] Qg
373 a2 [E] 5] Oy
D2 [} [1a] 05
03 [F] 73] 04
9 [2] [17] 04
GaND [Tg] 1] €
OE (7] 20] Voo
9 [Z] 5] o
0o [3] E]°7
by [T [77] oy
] °1E :'Boa
374 0y ] =)
o, [ [72) 05
Daé [13] 04
a3 [3] 12 Q4
anp [i7] ) cp

'373

14 17 18

Ds Dg Dy
M—E

Qs G Q7

(11
12 15 16 19
Vce =Pin 20
GND =Pin 10

3 4 7 8 13 14 17 1
N |

Do 0y Dz D3 Dy D5 Dg D7
"Tcp

1-d o€
Q @ QG Q3 Q4 Qs Qg Q7
]
[}

IR
2 5 8

Vgg =Pin 20
GND = Pin 10

373 '374

-

EN TN EN

Ll oba
C 1_—|> C

w P g2 &dp > 2

-
=

IT C1

-

12

I‘b l“ l‘n l“ lb I“

-

15

-

[ [

16

- - -
l. |= I.h Iw l“ |q lh

19

(]



LOGICDIVISION

OCTOBER 1981

LATCHES/FLIP-FLOPS

54/74LS373, 5417415374, $373, 374

The 3-State output buffers are designed to
drive heavily loaded 3-State buses, MOS
memories, or MOS microprocessors. The
active LOW Output Enable (OE) controls

LOGIC DIAGRAM, 373

all eight 3-State buffers independent of
the register operation. When OE is LOW,
the data in the register appears at the out-
puts. When OE is HIGH, the outputs are in

the HIGH impedance “off” state, which
means they will neither drive nor load the
bus.

Do Dy Dy Dy Dy Dy Dg Dy
@) @) (Y] ®) (13) (19) 1n (18)
E —-D@
an 'y A 4 L Py Py D S
E D E D E D E D E D E D E D E D
Veg =Pin 20 a (] Q Q Q @ a [+]
GND=Pin 10 !
OF ——o|> :
o l @ I(S) ® o 12) [u 5) (18) (19)
Qg Qq Qg Q3 Q4 Qg Qg Qy
LOGIC DIAGRAM, ’374
Do D1 Dz 03 D, DS DG Dy
®) ) @ ®) (13) 14) 17) (18)
cp —'|>C%
an L 4 L 4 A 4 ) A
CP D cP D CP D CP D CP D CP D cP D CP D
Vog =Pin 20 ] a a a g a a
GND =Pin 10
OF —ol >
m | @ @ lo 2 (5) (6 (19)
Qg Q4 Qy Q3 Q4 Qs Qg Qy
MODE SELECT—FUNCTION TABLE, ’373
INPUTS OUTPUTS
OPERATING MODES — INTERNAL REGISTER
OE E D, Q,-Qy
. L H L L L
Enable and read register L H H H H
. L L | L L
Latch and read register L L h H H
. . H L I L @
Latch register and disable outputs H L h H @
MODE SELECT—FUNCTION TABLE, ’374
INPUTS OUTPUTS
OPERATING MODES — INTERNAL REGISTER
OE cP D, Q;-Q;
. L 1 ! L L
Load and read register L ' h H H
. . H 1 | L 2)
er and
Load register and disable outputs H ' h H @

H = HIGH voltage level

h = HIGH voltage level one setup time prior to the LOW:
HIGH-to-LOW OE transition

L = LOW voltage level

| = LOW voltage level one setup time prior to the LOW-to-HIGH clock transition or

-to-HIGH clock transition or

HIGH-to-LOW OE transition

(2)=HIGH impedance “off” state
! = LOW-to-HIGH clock transition

Signetics
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LOGIC DIVISION : OCTOBER 1984

LATCHES/FLIP-FLOPS 54/74L5373, 54/741L8374, 5373, 5374

ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted.)

PARAMETER 54L8 54S 74LS 748 UNIT
Vee Supply voltage 7.0 7.0 7.0 7.0 '
-0.5 to -05to -0.5 to -0.5 to
Vi Inputvoltage +7.0 +55 +7.0 +55 v
-30 to -30 to -30 to -30to
N Input current 1 +5 +1 +5 mA
: -05to -0.5to -05to -0.5to
Vout Voltage applleq to output in HIGH output state. +Voo +Veo +Vee +Voc v
Ta Operating free-air temperature range -55to +125 0to70 °C
RECOMMENDED OPERATING CONDITIONS
54/74LS 54/74S
PARAMETER UNIT
Min Nom Max Min Nom Max
v Sunply voltage Mil 45 5.0 5.5 45 5.0 5.5 v
ce ppiy voltag Com'l | 475 5.0 5.25 475 5.0 5.25 v
ViH HIGH-level input voltage 20 2.0 v
. Mil +0.7 +0.8 v
ViL LOW-level input voltage
Com’l +0.8 +0.8 \'
ik Input clamp current -18 -18 mA
Mil -1.0 -20 mA
lon HIGH-level output current
Com’l -26 -6.5 mA
Mil 12 20 mA
loL LOW-level output current
Com’'l 24 20 mA
. Mil -55 +125 -55 +125 °C
Ta Operating free-air temperature
Com’l 0 70 0 70 °C

NOTE
ViL= +0.7V MAX for 548 at Tp = +125°C only.
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LOGIC DIVISION

OCTOBER 1984

LATCHES/FLIP-FLOPS

54/7415373, 54/74L5374, 5373, S374

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

54/74L8373, 374 54/745373, 374
PARAMETER TEST CONDITIONS! UNIT
Min | Typ? | Max | Min | Typ? | Max
Veaer= MIN, V,u = MIN, V, = MAX Mil 24 3.4 24 | 3.0 v
Y HIGH-level output voltage | ~ €C 1M I ’
oH P g lon=MAX Com'l | 24 | 31 24 | a1 v
Mil . 0.4 54 \'
Voo =MIN, | 1o =Max i 0.25 0.5
VoL  LOW:-level output voltage Vin=MIN, Com’l 035 | 05 0.5 v
ViL=MAX loL=12mA | 74LS 025 | 0.4 v
Vik Input clamp voltage Vec=MIN, ||=1k -1.5 -12| V
| Off-state output current, Voo = MAX, Vo=27V 20 nA
OZH  HIGH-level voltage applied Viu = MIN Vo=24V 50 WA
| Off-state output current, Voo = MAX, Vo=0.4V -20 pA
OZL | OW-level voltage applied Vi =MIN Vo=05V 50 | uA
Input current at maximum _ V=70V 0.1 mA
h input voltage Voo =MAX V,=5.5V 10 | mA
hn HIGH:-level input current Vee= MAX, V,=2.7V 20 50 uA
_ V,=0.4V -04 mA
I LOW-level input current Voo = MAX
V=05V -0.25| mA
Short-circuit output _ _ _ _

105 current3 Vo= MAX -30 130 | — 40 100 mA
lccz OE=45V  'LS373 24 | 40 mA
lgc. OE=0V 'S373 105 | 160 | mA
legz OE=45V  °'LS374 27 | 40 mA

lee Supply current (total) Voo = MAX All inputs s
leet  grounded S374 102 | 140 | mA

CP,OE=4.0V ,
loez D inputs = GNDSSM 131 180 mA
NOTES

1. For conditions shown as MIN or MAX, use the appropriate value specitied under recommended operating conditions for the applicable type.

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

3. lpg s tested with Vo= + 0.5V and Vo = Voo MAX + 0.5V. Not more than one output should be shorted at a time and duration of the short circuit should not exceed one sec-

ond.

”,

4. Vo = +0.45V MAX for 54S at Tp = + 125°C only.

AC CHARACTERISTICS T,=25°C, Vo =5.0V

54/74LS 54/74S
PARAMETER TEST CONDITIONS C_=45pF, R =667 C, =15pF, R =2800 UNIT
Min Max Min Max
fuax Maximum clock frequency Waveform 6, '374 35 75 MHz
tpun  Propagation delay , 30 14
tpyr  Latch Enable to output Waveform 1, 373 30 18 ns
tpy  Propagation delay , 18 9
teq. Data to output Waveform 4, ‘373 18 13 ns
teLy  Propagation delay , 28 15
ton,  Clock to output Waveform 6, '374 28 17 ns
tpzn  Enable time to HIGH level Waveform 2 28 15 ns
: '373 36 18
tpz.  Enable time to LOW level Waveform 3, 1374 28 18 ns
tpHz l[;ss:lble time from HIGH Waveform 2, C__=5pF 20 9 ns
tz  paoarie time from LOW Waveform 3, C, = 5pF 25 12 ns
NOTE
Per industry convention, fpax is the worst case value of the maximum device operating frequency with no constraints on ty, tg, pulse width or duty cycle.
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LOGIC DIVISION OCTOBER 1984
LATCHES/FLIP-FLOPS 54/7415373, 54/741L5374, 5373, 5374
AC WAVEFORMS

LATCH ENABLE TO OUTPUT DELAYS
AND LATCH ENABLE PULSE WIDTH

A\ T\

e N
Saaale

s

Waveform 1

3-STATE ENABLE TIME TO LOW LEVEL
AND DISABLE TIME FROM LOW LEVEL

OE \ m M

- tpzy |
Q \ Vm

Waveform 3
DATA SETUP AND HOLD TIMES

D@ 7I/ / l‘v” “—-L. /

T

7

<tpLZ

n
»
2

[ osv

Waveform 5

Al

3-STATE ENABLE TIME TO HIGH LEVEL
AND DISABLE TIME FROM HIGH LEVEL

%v___

< tpHZ -

- 'qu‘l
Q 7[ m =1.5V

Waveform 2

PROPAGATION DELAY DATA
TO Q OUTPUTS

Waveform 4

CLOCK TO OUTPUT DELAYS
AND CLOCK PULSE WIDTH

1fmax

M
< tyy(H) —> fo— tyyiL)
'pm.q 'PLH‘I

Waveform 6

DATA SETUP AND HOLD TIMES

i

Waveform 7

VM = 1.5V for 54/74 and 54S/74S, V)y = 1.3V for 54LS/74LS.
The shaded areas indicate when the input is permitted to change for predictable output performance.
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LOGIC DIVISION

OCTOBER 1981

LATCHES/FLIP-FLOPS

54/74L5373, 54/741.5374, S373, S374

AC SETUP REQUIREMENTS T,=25°C, Vo =5.0V

54/74LS 54/74S
PARAMETER TEST CONDITIONS UNIT
Min Max Min Max
tw(H) Latch Enable pulse width Waveform 1, ’373 15 8 ns
twib) 15 73
ts Setup time, Data to Latch Enable Waveform 5, '373 5 0 ns
th Hold time, Data to Latch Enable Waveform 5, ’373 20 10 ns
tw(H) . , 15 6
Vi n
twlL) Clock pulse width Waveform 6, '374 15 73 S
ts Setup time, Data to Clock Waveform 7, '374 20 ns
th Hold time, Data to Clock Waveform 7, ’374 0 2 ns
TEST CIRCUITS AND WAVEFORMS
TEST CIRCUIT FOR 3-STATE OUTPUTS INPUT PULSE DEFINITIONS
Vee Vece
RL i i MP
% 90% w 90% ANP V)
" Vin Vout St NEGATIVE | KYM V™
ULSE D.U.T. PULSE
GENERATOR e 10% 10% ov
<
Rr J_ Ci Sshx ° L—rmum TLHOD—~]  |—
— = = —_— = |e—tTLH(tD tTHL(t— lo—
S:; AMP
_{ : 90% 90%-) w
= POSITIVE
SWITCH POSITION PULSE M ™
Test Switch 1 Switch2 10% w 0% __ ov
1 Open Closed -
t';?it Closed open VM = 1.3V for 54LSI74LS; Vjy = 1.5V for all other TTL families.
tpHz Closed Closed
tpLz Closed ‘Closed
DEFINITIONS ;
R| = Load resistor to Vgc; see AC CHARACTERISTICS for value. FAMILY INPUT PULSE REQUIREMENTS
C| = Load. capacitance includes jig and probe capacitance; see AC Amplitude | Rep. Rate | Pulse Width | tyyy | tyHe
CHARACTERISTICS for value.
RT=Termination resistance should be equal to Zgyy of Pulse 54/74 3.ov 1MHz 500ns 7ns | 7ns
Generators.
D = Diodes are 1N916, 1N3064, or equivalent. 54LS/74LS 3.0v 1MHz 500ns 15ns | 6ns
Ry = 1kQ for 54/74, 54S/74S, Ry = 5kQ for 541.S/74LS.
tTXLH, tyHL Values should be I)éss than or equal to the table entries. 5451748 3ov TMHz 500ns 25ns | 25ns
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FLIP-FLOP 54/741L8377
Octal D Flip-Flop With Clock Enable
¢ |deal for addressable ' TYPICAL SUPPLY CURRENT
register applications TYPE TYPICAL fuax (Total)
¢ Clock Enable for address 74L5377 40MHz 20mA

and data synchronization
applications

¢ Eight edge-triggered D
flip-flops

¢ Buffered common clock

¢ Slim 20-pin plastic and
ceramic DIP packages

e See ’273 for Master Reset
version

e See ’373 for transparent
latch version

e See ’374 for 3-state
version

DESCRIPTION

The '377 has eight edge-triggered, D-type
flip-flops with individual D inputs and Q
outputs. The common buffered Clock (CP)
input loads all flip-flops simultaneously,
when the Clock Enable (CE) is LOW.

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-

PIN CONFIGURATION

ORDERING CODE

COMMERCIAL RANGES MILITARY RANGES
PACKAGES Voo =5V £5%;To=0°Cto +70°C | Veo=5V £10%;T4= —55°Cto +125°C
Plastic DIP N74LS377N
Ceramic DIP N74LS377F S54LS377F

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE

PINS DESCRIPTION 54/74LS
All Inputs 1LSul
All Outputs 10LSul

NOTE
A 54/74LS unit load (LSul) is 20uA 1)}y and — 0.4mA I .

flop’s Q output. The CE input must be
stable only one setup time prior to the

LOGIC SYMBOL

LOW-to-HIGH clock transition for predict-
able operation.

LOGIC SYMBOL (IEEE/IEC)

CE [7] 0] Vee
Qo 7] [19] 07
Do [5] 7€) 07
04 [<] [17] Dg
9 [5] [76] Qg
02 [&] 15] 05
D, [7] [12] Dg
03 [E] [13] Dy
9 ] 2] 04
GND [10] 1] cp

.3 4 7T 8 13 14 17 118

I I )

Dp Dy D D3 Dg D5 Dg D7

1n—cp
1-0ICE
Qg Oy Q Q3 Qq Q5 Qg Q7

Tl

2 § 6 9 12 15 16 19

Vcc =Pin 20
GND=Pin 10

NGy
L PP

h-l
3] 2D |2
4 | s
7 o
8 | | o
13| | 12
M [ 15
| [ 16
1| [ 19

46

Signetics




LOGIC DIVISION

FLIP-FLOP

OCTOBER 1981

54/7418377

LOGIC DIAGRAM

Dg Dy D2 D3 Dy
3 @ | m | () | 3

g

Al

p aol¢ Ho o4+ Ho o+ Ho a4 Yo
Pcp rop CP rop> CP rop cp rop cp
11
CP—l‘ J >w
@ () ©) ) (12) (15) (18) (19)
Vecc =Pin20 Qg Q Qy Q3 Q4 Qs Qg Qy
GND =Pin 10
() =Pin Numbers
MODE SELECT—FUNCTION TABLE
INPUTS OUTPUTS
OPERATING MODE —
CcP CE D, Q, H = HIGH voltage level steady state.
s g h = HIGH voltage level one setup time prior to the LOW-
Load *“1 ! | h H to-HIGH clock transition.
«yr L = LOW voltage ievel steady state.
Load "0 ! ! ! L I = LOW voltage level one setup time prior to the LOW-
to-HIGH clock transition.
Hold (do nothing) )*( : § o 2:::92 X = Don't care.
9 t = LOW-to-HIGH ciock transition.

ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted.)

PARAMETER 54LS 74LS UNIT
Vee Supply voltage 7.0 7.0 v
Vin Input voltage ~05t0 +7.0 -05t0 +7.0 \
Iin Input current -30to +1 —-30to +1 mA
Vout Voltage applied to ou_tput in HIGH output state —-0510 + Ve —-05t0 + V¢ v
Ta Operating free-air temperature range —55to +125 0to 70 °C
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FLIP-FLOP 54/74L5377

RECOMMENDED OPERATING CONDITIONS

54/74LS .
PARAMETER UNIT
Min Nom Max
v Supbly volt Mil 45 5.0 5.5 \
u voltage
ce pPly voltag Com'l 4.75 5.0 5.25 v
Viu HIGH-level input voltage 20 \
Mil +0.7 \'
Vi LOW-level input voltage
Com’l +0.8 \'
lik Input clamp current -18 mA
lon HIGH:-level output current — 400 rA
Mil 4 mA
loL LOW-ievel output current
Com’l 8 mA
Mil ~55 +125 °C
Ta Operating free-air temperature
Com’l 0 70 °C

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

- 54/74LS377
PARAMETER TEST CONDITIONS? UNIT
Min Typ? Max
Veo=MIN, V= MIN, V, = MAX Mil 2.5 3.5 v
v HIGH-level output voltage cc 1M y I ’
o P g lon= MAX Com'l | 27 35 v
| MAX Mil 0.25 0.4 \
VoL LOW-level output voltage Veo =\’;1 "i’ ;K’; MIN, oL Com’l 0.35 0.5 \
L=
loL=4mA | 74LS 0.25 0.4 v
Vik Input clamp voltage Vee=MIN, ||= Il -15 v
I !nput current at maximum Vgo= MAX, V,= 7.0V 0.1 mA
input voltage
hu HIGH-level input current Voo =MAX, V=27V 20 uA
I LOW-level input current Voo = MAX, V= 0.4V -0.4 mA
los  onortciroult output Voo = MAX -20 ~100 | mA
: ICCH OUtDUtS HIGH 18 28 mA
lec Supply current (total) Vo= MAX
lcc.  Outputs LOW 22 35 mA

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 Voo =5V, To=25°C.

3. lpg is tested with Vo= + 0.5V and Voo = Vo MAX + 0.5V. Not more than one output should be shorted at a time and duration of the short circuit should not exceed one
second. )

4. With all outputs open and ground applied to all Data and Enable inputs, I is measured after a momentary ground, then 4.5V is applied to clock.

AC CHARACTERISTICS T,=25°C, Voo =5.0V

54LS/74LS
PARAMETER TEST CONDITIONS C, = 15pF, R =2kQ UNIT
‘ Min Max
fwax  Maximum clock frequency Waveform 1 30 MHz
tpy  Propagation delay 27
tpu.  Clock to output Waveform 1 27 ns

NOTE
Per industry convention, fyyax is the worst case value of the maximum device operating frequency with no constraints on t;, t;, pulse width or duty cycle.
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FLIP-FLOP

54/74L8377

AC SETUP REQUIREMENTS T,=25°C, V¢c=5.0V

54LS/74LS
PARAMETER TEST CONDITIONS - UNIT
Min Max
tw(L) Clock pulse width (LOW) Waveform 1 20 ns
tg Setup time, Data to CP Waveform 2 20 ns
th Hold time, Data to CP Waveform 2 5 ns
ts Setup time, CE to CP Waveform 2 20 ns
ty Hold time, CE to CP Waveform 2 5 ns
AC WAVEFORMS
CLOCK TO OUTPUT DELAYS DATA AND CLOCK ENABLE
AND CLOCK PULSE WIDTH SETUP AND HOLD TIMES
cp '™ ™ m e th=0
—w— = IIHE*_A Iy -
= PHL~ ~ipLH—= : F—ts(L) l'
Q " % M cp
Waveform 1 Waveform 2
V= 1.5V for 54/74 and 54/74S; V) = 1.3V for 54LS/74LS.
The shaded areas indicate when the input is permitted to change for predictable output performance.

TEST CIRCUITS AND WAVEFORMS

TEST CIRCUIT FOR 54/74 TOTEM-POLE OUTPUTS INPUT PULSE DEFINITIONS
I t { AMP (V)
0% w F'50% v
vce vce
NEGATIVE | K VM VM
PULSE
10%
AL 10% ov
w [ = B
PULSE DUT T ITHL(t) tTLH(t) —
GENERATOR e
|~mu(tr) tTHL)—]  |—
AMP (V)
90% 90%Y
RT CL o] POSITIVE
PULSE M’ vm
10%
10% . w | K o
- = = = = = Vm = 1.3V for 54LS/74LS; V) = 1.5V for all other TTL families.
INPUT PULSE REQUIREMENTS
DEFINITIONS FAMILY ; P— - - :
AL = Load resistor to Voc; see AC CHARACTERISTICS for value. Amplitude | Rep. Rato | Pulso Width | trLm | 'THL
C| = Load capacitance includes jig and probe capacitance; see AC CHARACTERIS- 54/74 3.0v 1MHz 500ns 7ns ns
TICS for value.
Rt = Termination resistance should be equat to Zgyt of Pulse Generators. 54L8/74LS 3.ov TMHz 500ns 5ns | 6ns
D =Diodes are 1N916, 1N3064, or equivalent. 54S/74S 3.0V 1MHz 500ns 25ns | 25ns
tTLH, tTHL Values should be less than or equal to the tabie entries.
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FLIP-FLOP 54/745534
Octal D Flip-Flop With 3-State Outputs

¢ 8-bit positive, edge- TYPE TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT

triggered register DELAY (Total)
. |nverting outputs 745534 8ns 116mA
¢ 3-State output buffers
e Common 3-State Output

Enable
¢ Independent reglster.and ORDERING CODE

3-State buffer operation

PACKAGES COMMERCIAL RANGES MILITARY RANGES
Ve =5V £5%; Ty =0°Cto +70°C | Voo =5V +10%; Ty = —55°Cto +125°C

DESCRIPTION Plastic DIP N74S534N
The '534 is an 8-bit, edge-triggered register | Ceramic DIP N74S634F $54S634F

coupled to eight 3-State inverting output
buffers. The two sections of the device are
controlled independently by the Clock
(CP) and Output Enable (OE) control gates.

The register is fully edge triggered. The
state of each D input, one setup time be-
fore the LOW-to-HIGH clock transition, is
transferred tothe corresponding flip-flop’s
Q output. The clock buffer has about
400mV of hysteresis buiit in to heip mini-
mize problems that signal and ground
noise can cause on the clocking opera-
tion.

The 3-State inverting output buffers are
designed to drive heavily loaded 3-State
buses, MOS memories, or MOS micropro-
cessors. The active LOW Output Enable
(OE) controls all eight 3-State buffers inde-

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE

PINS DESCRIPTION 54/74S
All Inputs 1Sul
All Outputs 10Sul

NOTE

Where a 54/748 unit load (Sul) is 50uA )y and ~ 2.0mA | .

pendent of the register operation. When
OE is LOW, the data in the register ap-
pears 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.

PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC)
1NJeN
6E [1] 20] Ve o |>°‘|_‘
o = 3 4 7 8 13 14 17 18
% @ LT LT T TTT A W
o (3] 2] o7 Dg D D, D Dy Dg Dg D
o Dy Dy D3 Dy Dg Dg Dy
01 E E DG 11 qcp 4| NS
a, (5] 7] ag 1—d oe 7| s
a; [c] 5] @5 Qg Gy Q2 O3 Qs Os Qg Q7 s | «
oz U] - O 2 5 6 9 12 15 16 19 13| 12
03 (& 2] 04 Vee =Pin 20
@ ] 7] G4 GND =Pin 10 u 15
GND [ [77] cp 17| k16
18 10
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OCTOBER 1984

FLIP-FLOP

54/745534

LOGIC DIAGRAM

Do D1 D2 D3 Dy Ds Dg Dy
3) @ @ ®) (13) (14) an (18)]
(] —-|>c
an 5 ) P 4 4 L 5 L
CP D CP D CP D CP D cP D CP D CP D cP D
Q ) Q ] [ Q a Q
OE —-I >0
o e ® ® ® (12) las oo oo
Qp Q4 Q, a; 64 Qg Qg Qy
Vge =Pin 20
GND=Pin 10
MODE SELECT—FUNCTION TABLE
INPUTS OUTPUTS
OPERATING MODES — INTERNAL REGISTER
OE cp D Q,-Q;
Load and read register t : |'|1 h ':
Load register and disable outputs : : rI‘ II:I g;

H = HIGH voltage level

h = HIGH voltage level one setup time prior to the LOW-to-HIGH clock transition

L = LOW voltage level

| = LOW voltage ievel one setup time prior to the LOW-to-HIGH clock transition

(2)= HIGH impedance “off” state

1 = LOW-to-HIGH clock transition

ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted.)

PARAMETER 54S 748 UNIT
Vee Supply voltage 7.0 7.0 Vv
VIN Input voltage —-0.51to +5.5 —-0.5to +55 v
hn Input current -30to +5 -30to +5 mA
Vour Voltage applied to output in HIGH output state. -05t0 +V¢¢ —-051t0 + Vo Vv
Ta Operating free-air temperature range -55to +125 0to 70 °C
RECOMMENDED OPERATING CONDITIONS
54/74S
PARAMETER UNIT
: Min Nom Max
v Subol it Mil 4.5 5.0 5.5 \'
u voltage
ce PRIy voTiag com'l 4.75 5.0 5.25 v
Vin HIGH-level input voltage 20 V'
Mil +0.8 v
Vi LOW:-level input voltage
Com’l +0.8 \'
ik Input clamp current - 18 mA
Mil -20 mA
lon HIGH-level output current
Com’l ~6.5 mA
Mil 20 mA
loL LOW-level output current
Com’l 20 mA
Mil -55 +125 °C .
Ta Operating free-air temperature -
Com’l 0] 70 °C
NOTE
ViL= +0.7V MAX for 54S at Tp = + 125°C only.
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FLIP-FLOP

54/745534

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

‘ 54/74S534
PARAMETER TEST CONDITIONS' UNIT
, Min Typ? Max
Vou HIGH-level output volt Vee=MIN, Vi =MIN, V) = MAX, loy = MAX Ml | 24 390 v
-level output voltage = ,Viu=MIN, V| = , lon=
OH p g cc H w OH Coml | 2 31 v
: loL= MAX Mz 0.5* v
VoL LOW-level output voltage Vee =\7' IN, :AI'“ =MIN, oL Com'l 0.5 v
iL=MAX
lou=12mA | 74LS v
Vik Input clamp voltage Vooc=MIN, =l -1.2 \'
Off-state output current, o _ Vo=2.7V #A
lozw  HiGH.level voltage applied Veo=MAX, Viy=MIN Vo=2.4V 50 7y
Off-state output current ' Vo=0.4V pA
lozL . Vo= MAX, Viy=MIN t
LOW-level voltage applied Vo=0.5V -50 pA
Input current at maximum _ V=70V mA
" input voltage Voo=MAX V,=5.5V 1.0 mA
Iy HIGH-level input current Voo = MAX, V=27V 50 A
V,=0.4V mA
Iy~ LOW-level input current Vo= MAX
V,=05V -0.25 | mA
; Short-circuit output _ _ _
los  currentd Vo= MAX 40 100 mA
leoL All inputs grounded 102 140 mA
lcc  Supply Current (total) Voo = MAX CP, OE=4.0V
locz D inputs = GND 181 | 180 | mA
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 Voo =5V, Tp=25°C.
3. lpg Is tested with Vo1 = + 0.5V and Vo = Voo MAX + 0.5V. Not more than one output should be shorted at a time and duration of the short circuit should not exceed one

second.

4. VoL = +0.45V MAX for 54S at Tp = + 125°C only.

AC CHARACTERISTICS T,=25°C, Vo =50V

54S8/74S
PARAMETER TEST CONDITIONS C_=15pF, R = 2800 UNIT
Min Max
fuax  Maximum clock frequency Waveform 3 75 MHz
I e ot Waveform 3 I
tpzy  Enable time to HIGH level Waveform 1 15 ns
tpz.  Enable time to LOW level Waveform 2 18 ns
tpyz  Disable time from HIGH level Waveform 1, C_ = 5pF 9 ns
tprz  Disable time from LOW level Waveform 2, C =5pF 12 ns
AC SETUP REQUIREMENTS T1,=25°C, V¢c=5.0V
PARAMETER TEST CONDITIONS SASTTAS UNIT
i Min Max
:&(:j)) Clock pulse width Waveform 3 7?3 ns
ts Setup time, Data to Clock Waveform 4 ns
i, Hold time, Data to Clock Waveform 4 2 ns
NOTE ’

Per industry convention, f\ax is the worst case value of the maximum device operating frequency with no constraints on t,, t;, pulse width or duty cycle.
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FLIP-FLOP

54/745534

AC WAVEFORMS

3-STATE ENABLE TIME TO HIGH LEVEL
AND DISABLE TIME FROM HIGH LEVEL

OE \ Vm VM
I"lmz-> 0.5V
é— =15V

Waveform 1

CLOCK TO OUTPUT DELAYS
AND CLOCK PULSE WIDTH

3-STATE ENABLE TIME TO LOW LEVEL
AND DISABLE TIME FROM LOW LEVEL

3 M M

-tpL2 —»’
? =1.6V
0.5V

DATA SETUP AND HOLD TIMES

/

Waveform 2

-|}——'§
AAA
AA4
]
*x
o

sl

SWITCH POSITION

Test Switch 1 Switch 2

tpzH Open Closed

tpzL Closed Open

tpHz Closed Closed

tpLz Closed ‘Closed
DEFINITIONS

R|_ = Load resistor to Vg see AC CHARACTERISTICS for value.

C| = Load, capacitance includes jig and probe capacitance; see AC
CHARACTERISTICS for value.

Rt =Termination resistance should be equal to Zgyt of Pulse
Generators.

D =Diodes are 1N916, 1N3064, or equivalent.

Ry = 1kQ for 54/74, 54S/748, Ry = 5kQ for 54LS/74LS.

tTLH. tTHL Values should be less than or equal to the table entries.

i max I thiH)
tg(H)
:w(H)—-L—tw(L) cp M M
tPHL tPLH -l
Q m 7‘ vm Q, ‘\ 7[_
Waveform 3 Waveform 4
VM = 1.5V for 54/74 and 54S/748, Vs = 1.3V for 54LS/74LS.
The shaded areas indicate when the input is permitted to change for predictable output performance.
TEST CIRCUITS AND WAVEFORMS
TEST CIRCUIT FOR 3-STATE OUTPUTS INPUT PULSE DEFINITIONS
Vee Vee
RL e )
% S0 tw F 20% AMP (V)
ViN Vour S NEGATIVE | KM ™
PULSE
GENERATOR DUT. PULSE 10% 10% o
— L—!THL(") lTLH(lr)——l [e—

— ‘——tm«m THL(t) — t.—
| AMP (V)

0% 90 %
POSITIVE
PULSE VM VM

1 10%
3% | tw — oV

VM = 1.3V for 54LSI74LS; V) = 1.5V for all other TTL families.

INPUT PULSE REQUIREMENTS
FAMILY
Amplitude | Rep. Rate | Pulse Width | ty 4 | trHL
54/74 3.0v 1MHz 500ns 7ns’ ns
54L8/74LS 3.o0v 1MHz 500ns 15ns 6ns
545/74S 3.0v 1MHz 500ns 25ns | 2.5ns
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TRANSCEIVER

Octal bidirectional bus
interface

Inverting 3-State buffer
outputs

PNP inputs for reduced
loading

e Hysteresis on all inputs
48mA sink capability
(’LS640-1)

DESCRIPTION

The 'LS640 is an octal transceiver featur-
ing inverting 3-State bus compatibie out-
puts in both send and receive directions.
The outputs are all capable of sinking
24mA and sourcing up to 15mA, producing
very good capacitive drive characteristics.
In addition, the 74L.S640-1 features a 48mA
sink current capability. The device fea-
tures a Chip Enable (CE) input for easy
cascading and a Send/Receive (S/R) input
for direction controi. Ali inputs have
hysteresis built in to minimize ac noise
effects.

54/7415640, 74L5640-1
———eeeeee e e e e
Inverting Octal Bus Transceiver (3-State)

TYPE

TYPICAL PROPAGATION
DELAY

TYPICAL SUPPLY CURRENT
(Total)

7415640 & -1

7ns

58mA

ORDERING CODE

COMMERCIAL RANGES

MILITARY RANGES

PACKAGES Voo =5V £5%; Ty =0°Cto +70°C | Voo=5V £10%; Ty = —55°Cto + 125°C
N74LS640N
Plastic DIP N74LS640-1N
Ceramic DIP N74LS640F
N74LS640-1F S54LS640F

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE

PINS DESCRIPTION 54/74LS & -1
All Inputs 1LSul
All Outputs 30LSul

NOTE

A 54/74LS unit load (LSul) is 204A Ijy and — 0.4mA Iy .

FUNCTION TABLE

INPUTS INPUTS/OUTPUTS
CE | SR A, B,

L L A=B INPUTS

L H INPUTS B=A

H X @ @)

H = HIGH voltage level

L =LOW voltage level

X =Don't care

(2) = HIGH impedance “off" state

PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC)

SR 19 nJos
ot I
_ 2An B°18 -
ST o
A..IZW K JWICE s _‘T_g y 2 .
:‘EW $%:: 4A_=tg ‘E"IG . o D a2v
AEW/ \)QLLEB: 5A—’T—E B315 s "
ac A, A 2, A 11
Al AL Sl i vl 577 115
. P aA‘-T—[; 3&12 A 113
9@7" Y] 12
[1am 311

54



LOGICDIVISION

OCTOBER 1984

TRANSCEIVER

54/741L5640, 74L5640-1

ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted.)

PARAMETER 54LS 74LS & -1 UNIT
Vee Supply voltage 7.0 7.0 v
ViN Input voltage -05t0 +7.0 -05t0 +7.0 v
Iin Input current -30to +1 —-30to +1 mA
Vout Voltage applied to output in HIGH output state —-05t0 + V¢ —-05to + V¢ \
C C
Ta Operating free-air temperature range -551t0 +125 0to70 °C
NOTE
ViN limited to 5.5V on A and B inputs only.
RECOMMENDED OPERATING CONDITIONS
54/74LS & -1
PARAMETER UNIT
Min Nom Max
v Suppl it Mil 4.5 5.0 5.5 v
u voltage
ce ppiy vollag Com'l 475 5.0 5.25 v
ViH HIGH-level input voltage 2.0 \'
. Mil +05 v
Vi LOW:-level input voltage
Com’l +0.6 \'
hk Input clamp current -18 mA
Mil -12 mA
lon HIGH-level output current
Com’l -15 mA
Mil 12 mA
loL LOW-fevel output current Com’i 24 mA
74LS-1 only 48 mA
. Mil -55 +125 °C
Ta Operating free-air temperature
Com’l 0 70 °C
TEST CIRCUITS AND WAVEFORMS
TEST CIRCUIT FOR 3-STATE OUTPUTS INPUT PULSE DEFINITIONS
Vee Vce
R I
T % ) 90% W Foow  AMP Y
Vin Vour $1 NEGATIVE | XYM ™
PULSE
GENERATOR D.UT. PULSE 10% 10% 4 o
Ry -J- C'I SR P — L—mu«» TLHD— |
- = = - = 1 — I-—tm«tr) THL()—]
S, ! AMP (V)
90% 90%
= POSITIVE
SWITCH POSITION PULSE AL M
Test Switch 1 Switch2 Jo% | w 10% __ ov
'tg[' C?:::d %‘;Zf‘d Vp =13V for 54LSI74LS; Vyy = 1.5V for all other TTL families.
tpHZ Closed Closed
tpLz Closed Closed
DEFINITIONS
Ry = Load resistor to Vi see AC CHARACTERISTICS for value. FAMILY INPUT PULSE REQUIREMENTS
Cy =Load capacitance includes jig and probe capacitance; see AC Amplitude | Rep. Rate | Pulse Width | tyr 4 | tyHL
CHARACTERISTICS for value.
Rt =Termination resistance should be equal to Zgoyt of pulse 54/74 3.0v 1MHz 500ns 7ns 7ns
enerators.
D = giodes are 1N916, 1N3064, or equivalent. 54LS/74LS 3.0v 1MHz 500ns 15ns | 6ns
Ry = 1k@ for 54/74, 545/74S, Ry = 5kQ for 54LS/74LS.
‘T):.H' trHL Values should be I’éss than°<r>r equal to the table entries. 5451745 3ov 1MHz 500ns 25ns | 25ns
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54/74L5640, 74L5640-1

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

, 54/741.5640 74LS640-1
PARAMETER TEST CONDITIONS' 2 UNIT
Min | Typ? | Max | Min | Typ? | Max
AV; Hysteresis (V1,-Tr_) Vee=MIN, A or B input MiL_| o1 | o4 v
steresis -Tr_ = ,AorBinpu
T Vro=Tr ce P Com'l | 02 | 04 02 | 04 v
Vee=MIN, low= MAX 20 20 v
Von HIGH-level output voltage Vig=MIN,
V)= MAX loy= —3mA 24 34 24 3.4 \
| 12mA Mil 025 | 04 \
=12m
Vec=MIN, o Com’l 025 | 0.4 025 | 04 | V
VoL LOWe-level output voltage Vin=MIN, :
VL= MAX loo=24mA | 74LS 035 | 05 035 | 05 \
loL=48mA 0.4 0.5 \
Vik Input clamp voltage Vee=MIN, =l -15 -1.5 \
Off-state output current, _ — _ _
lozH  \iGriJevel voltage applied Vee = MAX, CE input= 2.0V, Vo=2.7V 20 20 uA
Off-state output current, _ == _ _ - -
ozt [ owlevel voltage applied Vee = MAX, CE input = 2.0V, Vo= 0.4V 400 400 | pA
| Input current at maximum | .\ | Vi=SSV ] A or B input 0.1 0.1 | mA
' input voltage ce V,=7.0V | SIRorCE input 0.1 01 | mA
hy  HIGH-level input current Voo = MAX, V=27V 20 20 uA
. LOW-level input current Ve = MAX, V= 0.4V -0.4 -0.4 [ mA
Short-circuit output _ _ _ _
los  ourrentd Vee = MAX -40 130 | -40 130 | mA
lcch Outputs HIGH 48 70 48 70 mA
lcc  Supply current? (total) Voo = MAX lcc Outputs LOW 62 90 62 90 mA
lccz Outputs OFF 64 | 95 64 | 95 | mA
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 Vo =5V, Tpo=25°C.

3. lpg is tested with Vo1 = + 0.5V and Vo = Vo MAX + 0.5V. Not more than one output should be shorted at a time and duration of the short circuit should not exceed one
second.
4. Measure I with outputs open.
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TRANSCEIVER 54/74L5640, 74L5640-1
AC WAVEFORMS
WAVEFORM FOR INVERTING OUTPUTS 3-STATE ENABLE TIME TO HIGH LEVEL AND
DISABLE TIME FROM HIGH LEVEL
VIN m Vm cE VM 7 Y™
L'pHL'l l"PLH"' "’Z“"i L"’"z'l _[osv
VOUTM AORB / m \i_. ~1.5V
Waveform 1 Waveform 2
VM = 1.3V for 54LSI74LS, V= 1.5V for all other TTL families.
3-STATE ENABLE TIME TO LOW LEVEL AND
DISABLE TIME FROM LOW LEVEL
CE \ Vm f M
L'PZL" I—'PLz
AORB m ]c__E— =1.5V
0.5V
Waveform 3
AC CHARACTERISTICS T,=25°C, Voc=5.0V
54/74LS & -1
PARAMETER TEST CONDITIONS C, =45pF, R =6670 UNIT
Min Max
tpLH Propagation delay 10
tpuL A input to B output Waveform 1 15 ns
ten Propagation delay 10
teye B input to A output Waveform 1 15 ns
Enable to HIGH
tpzu CE, S/R inputs to A output Waveform 2 40 ns
Enable to HIGH
tezn CE, S/R inputs to B output Waveform 2 40 ns
Enable to LOW
2L GE SR inputs to A output Waveform 3 40 ns
Enable to LOW
tezL CE, S/R inputs to B output Waveform 3 40 ns
Disable from HIGH _
terz CE, S/R inputs to A output Waveform 2, C, = 5pF 2 ns
Disable from HIGH _
'PHz  GE, SIR inputs to B output Waveform 2, G = SpF 25 ns
Disable from LOW _
terz CE, S/R inputs to A output Waveform 3, G = 5pF % ne
Disable from LOW _
teiz CE, S/R inputs to B output Waveform 3, C, = 5pF % ns
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TRANSCEIVERS

e Octal bidi
interface

rectional bus

¢ Open Collector Outputs
— ’LS641, non-inverting
— ’LS642, inverting

e PNP inputs for reduced

loading

e Hysteresis on all inputs
e 48mA sink capability

54/7415641,15642, 74L5641-1, LS642-1
SNV EIVENY 0 I IRy MV, TRIY T Ty IV Re T
Octal Bus Transceiver (Open Collector)

TYPE TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT
DELAY (A to B) (Total)
7415641 & 1 17ns 58mA
7415642 & -1 17ns 58mA

(’LS641-1, LS642-1)
FUNCTION TABLE, ’LS641
INPUTS INPUTS/OUTPUTS
CE | SR A, B,
L L A=B INPUTS
L H INPUTS B=A
H X @ @
FUNCTION TABLE, 'LS642
INPUTS INPUTS/OUTPUTS
CE | SR A, B,
L L A=B INPUTS
L H INPUTS B=A
H X @ @)

ORDERING CODE

PACKAGES

COMMERCIAL RANGES
Vec =5V £5%; Ta=0°Cto +70°C

Voc =5V £10%; T = —55°Cto +125°C

MILITARY RANGES

Plastic DIP

N74LS641N
N74LS641-1N
N74LS642N
N74L5642-1N

Ceramic DIP

N74LS641F
N74LS641-1F
N74LS642F
N74LS642-1F

S54L8641F
S54L.5642F

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE

PINS DESCRIPTION 54/74LS & -1
All Inputs 1LSul
All Outputs 30LSul

H = HIGH voltage level

L =LOW voltage level
X =Don't care

(2) = HIGH impedance “off” state

PIN CONFIGURATION

NOTE

A 54/74LS unit load (LSul) is 20uA ljyy and - 0.4mA I .

LOGIC SYMBOL

LOGIC SYMBOL (IEEE/IEC)

’LS641 ’LS642
SIR[T] HVee SIR(A] Ve
A,Ew N £ CE Az} N W)CE
A|E’]§) N EBO A1E'l?& N .‘__'IBO
Aﬂiw ~Hi8, AEW \$B1
Ast] IR N Ade] A i 16]B,
Als -l'lg i [15]Bs A‘EW \M-‘ 15]Bs
Asl? .Ié I‘*EBI AgE 34 @Ba
ALHISAIHEB,  ALe] LA pilB,
A:E @B, Alle] Lo IBs
GND[® jme; GND[wE] 1118,

'LS641
SR E ).‘
2‘51—; Boyg
3‘l‘rF lra'w
A 8:
pCEEin
a2
—rE* 14
1:-r-E ﬁ‘a
B—EF +—"12
oA LI

’L.S642 ’LS641 ’LS642

_Si_ﬁ:)1 18 nNas 19 _nlgs
& 3EN1. 3EN
" . 11 Jaen2 Kl =)
2 " C 9
P LI 01 4 IT 01 a4 I
& Biye 2 fAJ:r > zgﬂi 2l o > 2933
- o | |2 12 3§7] by
Ae B 4 <18 4 (116
8 14 5 15 __if

a— 5 R A15
7A—‘tg Bey3 8 14 _ﬁ

—~— 8 114
e | | | o127 ¢ 313
R el O P e S

2 1! 9§ a1
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'LOGIC DIVISION

OCTOBER 1981

TRANSCEIVERS

S54/74L5641, 15642, 74L5641-1,1L5642-1

ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted.)

PARAMETER 54LS 74LS & -1 UNIT
Vee Supply voltage 7.0 7.0 \
Vin Input voltage -05t0 +7.0 -05to +7.0 v
Iin Input current -30to +1 -30to +1 mA
Vour Voitage applied to output in HIGH output state -05t0 + V¢ ~0.5t0 +Vgg v
Ta Operating free-air temperature range ~55t0 +125 0to 70, °C
NOTE
V|N limited to 5.5V on A and B inputs only.
RECOMMENDED OPERATING CONDITIONS
54/74LS & -1
PARAMETER UNIT
Min Nom Max
v SupDl " Mil 45 5.0 5.5 \
u voltage
ce pPly voTtag Com’l 475 5.0 5.25 v
Vi HIGH-level input voltage 20 v
. Mil +0.5 \
Vi LOW:-level input voltage
Com’l +0.6 Vv
hk Input clarhp current -18 mA
Vou HIGH-level output voitage 5.5 \'
Mit 12 mA
loL LOW-level output current Com’l 24 mA
74LS-1 only 48 mA
T o ting f irt ¢ Mil -55 +125 °C
erating free-air temperature :
A perating P Com’l 0 70 °C
TEST CIRCUITS AND WAVEFORMS
TEST CIRCUIT FOR 54/74 OPEN COLLECTOR OUTPUTS INPUT PULSE DEFINITIONS
=\ | tw " Lo AMP V)
vece vce
NEGATIVE | XYM M
PULSE .
AL 10% 10% ov
PULSE o~ DT vour L—m-lL(tn tTLH(iv)—-| [e—
GENERATOR I
I—-m.n(tr) THUMD—] e
AMP (V)
90% 90%
RT CL POSITIVE
PULSE vm VM
10%7F | w | K10%___ oy
- = = = - VM= 1.3V for 54LS/74LS; Vg = 1.5V for all other TTL families.
INPUT PULSE REQUIREMENTS
FAMILY
DEFINITIONS Amplitude | Rep. Rate | Pulse Width | ty; i | tyne
Ry = Load resistor to V¢i; see AC CHARACTERISTICS for value. 54/74 3.0V 1MHz 500ns 7ns Tns
C| = Load capacitance includes jig and probe capacitance; see AC CHARACTERIS-
TICS for value. 54LS/74LS 3.0v 1MHz 500ns 15ns 6ns
Ry = Termination resistance should be equal to Zg 1 of Puise Generators.
tTLH, tyHL Values should be less than or equal to the table entries. Sasi7as 3ov MHz 500ns 250s | 2508
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LOGIC DIVISION

OCTOBER 1981

TRANSCEIVERS

54/74L5641,1L5642, 74L5641-1, LS642-1

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

54/74LS641 74LS641-1
PARAMETER TEST CONDITIONS! 54/74L5642 74L5642-2 UNIT
Min | Typ? | Max | Min | Typ? | Max

) ) Mil | 0.1 | 04 v

AV  Hysteresis (V1. -Ty_) Vo= MIN, A or B input Coml 102 04 Y 04 Y
lon HIGH-level output current Vee=MIN, \\/I:,:igg\lv ViL=MAX, 100 100 | A
Mil 0.25 0.4 v

Veo=MIN, | loL=12mA =orry 025 | 0.4 025 | 04 | V

VoL LOW:-level output voltage Viu=MIN,

V, = MAX loo=24mA | 74LS 035 | 05 035 | 05 | Vv

loL= 48mA 04 [ 05 [ Vv

Vik Input clamp voltage Vee=MIN, =1k -1.5 -1.5 v
I Input current at maximum Ve = MAX Vi=55V [Aor Bii_p_ut , 0.1 0.1 mA
input voltage cc V,=7.0V |S/A or CE input 0.1 0.1 | mA

iy HIGH-level input current Vee= MAX, V=27V 20 20 A
I LOW:-level input current Vee=MAX, V=04V -0.4 -04 | mA
lcch Outputs HIGH 48 | 70 48 | 70 | mA
lcc  Supply current® (total) Ve = MAX lcc. Outputs LOW 62 90 62 90 mA
lccz Outputs OFF 64 | 95 64 | 95 | mA
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 Vo =5V, To=25°C

3. Measure Igc with outputs open.

AC WAVEFORMS

WAVEFORM FOR INVERTING OUTPUTS

m m

L'm*! I"m.n’l

VIN

WAVEFORM FOR NON-INVERTING OUTPUTS

Vin

\{"]

I-fpmfl L'PLH°|

m

VM = 1.3V for 54LS/74LS, Vg = 1.5V for ali other TTL families.

Waveform 1 Waveform 2
AC CHARACTERISTICS T,=25°C, V¢ =5.0V
54/74L.S641 & -1 54/74LS642 & -1
PARAMETER TEST CONDITIONS C_=45pF, R =6670Q C_=45pF, R =667Q UNIT
Min Max Min Max
tpy Propagation delay Waveform 2, 'LS641 25 25 ns
tpuL A input to B output Waveform 1, 'LS642 25 25
tpy Propagation delay Waveform 2, 'LS641 25 25 ns
tpy. B input to A output Waveform 1, 'LS642 25 25
tpuw  Propagation delay
CE, S/R inputs to A output Waveform 1 40 40
CE input to B output Waveform 1 40 40 ns
S/R input to B output Waveform 2 40 40
ten. Propagation delay
CE, S/R inputs to A output Waveform 2 50 60
CF;input to B output Waveform 2 50 60 ns
S/R input to B output Waveform 1 50 60
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LOGIC DIVISION OCTOBER 1984
TRANSCEIVER 54/74L5645, 74L5645-1
Octal Bus Transceiver (3-State)
¢ Octal bidirectional bus TYPE TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT
interface DELAY (Total
o 3-State buffer outputs 7415645 & -1 10ns 58mA
[ ]

PNP inputs for reduced
loading

e Hysteresis on all inputs
48mA sink capability
(’LS645-1)

DESCRIPTION

The 'LS645 is an octal transceiver featur-
ing non-inverting 3-State bus compatible
outputs in both send and receive direc-
tions. The outputs are all capable of sink-
ing 24mA and sourcing up to 15mA, pro-
ducing very good capacitive drive charac-
teristics. In addition, the 74LS645-1 fea-
tures a 48mA sink current capability. The
device features a Chip Enable (CE) input
for easy cascading and a Send/Receive
(S/R) input for direction control. All inputs
have hysteresis built in to minimize ac
noise effects.

PIN CONFIGURATION

ORDERING CODE

COMMERCIAL RANGES MILITARY RANGES
PACKAGES | | =5V £5%:T,=0°Cto +70°C | Voo =5V +10%; T, = — 55°C to + 125°C
. N74LS645N
Plastic DIP N74LS645-1N
Ceramic DIP N74LS645F
N74LS645-1F S541.5845F

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE

PINS DESCRIPTION 54/74LS & -1
All Inputs 1LSul
All Outputs 30LSul

NOTE
A 54/74LS unit load (LSul) is 20pA ljy and ~ 0.4mA i) .

FUNCTION TABLE

INPUTS INPUTS/IOUTPUTS
CE | SR A, B,
L L A=B INPUTS
L H INPUTS B=A
H X 74) @

H = HIGH voltage level

L = LOW voltage level

X =Don't care

(Z) = HIGH impedance “off” state

LOGIC SYMBOL

LOGIC SYMBOL (IEEE/IEC)

SR E-ﬁ 2] Ve
Ag [Z] \ 19] CE
Ay [3] N 18] By
Ay [4] 3 17] B4
A3 [E] 5‘ el 82
Ay E-lﬂ( g 15] By
As [Th AP B
Ag [E.Lﬂ(‘ <Pz 8s
A7 eq: P2 86
ano [io] {78,

7]
<2
e

&
0

Bo 44

N
S

@
@

-

3

ulkd

»
N
®

-

]

-4

2y
-
o

B4 44

-
£

Bs 13

-~

abakal

LR

B111

@

PLI N PV
_‘Jﬁ 3EN1

3EN2

] C

v g IO
2 T > 2v ]—"
3 17
4 16
5 15
L E— -
7 13
8 12
9 o | 11
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LOGIC DIVISION

OCTOBER 1981

TRANSCEIVER

54/74L5645, 74L5645-1

ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted.)

PARAMETER 54LS 74LS & 1 UNIT
Vee Supply voltage 7.0 7.0 v
VIN Input voltage -05to +7.0 -05t0 +7.0 v
N Input current -30to +1 -30to +1 mA
Vour Voltage applied to output in HIGH output state -05t0 +Vgg -05t0 + Vg v
Ta Operating free-air temperature range -55t0 +125 0to 70 °C
NOTE
VN limited to 6.5V on A and B inputs only.
RECOMMENDED OPERATING CONDITIONS
54/74LS & -1
PARAMETER UNIT
Min Nom Max
y Supply voltage Mil 45 5.0 5.5 v
ce PRIy vollag Com'l 475 50 5.25 v
Vin HIGH-level input voltage 20 Vv
Mil +0.5 v
ViL LOW:-leve! input voitage
Com’l +0.6 v
lix Input clamp current -18 mA
. Mil -12 mA
lon HIGH-level output current
Com’l -15 mA
Mil 12 mA
loL LOW-level output current Com’l 24 mA
74L.S-1 only 48 mA
Mil -55 +125 °C
Ta Operating free-air temperature
Com'’l 0 70 °C
TEST CIRCUITS AND WAVEFORMS
TEST CIRCUIT FOR 3-STATE OUTPUTS INPUT PULSE DEFINITIONS
Vee Vce
RL L {
T prrn tw m— AMP (V)
ViN Vour S NEGATIVE [ KVM ™
PULSE ~ )
GENERATOR [~ ouT. 2 _]_ PULSE 10% 10% o
<
Rt -I_ C|I :: Rx o — I—-tﬂu_(u) TLH(t)— f—
== = == — I—-m.n(t.) nnum—-l e
-{Sz 90% 90% AMP W
= POSITIVE
SWITCH POSITION PuLse M ™
Test Switch 1 Switch2 10%7 | w | K% ov
:';i[‘ c?;’::d %:i':‘d V= 1.3V for S4LS/74LS; Vjy = 1.5V for all other TTL familles.
tpHZ Closed Closed
tpLz Closed Closed
DEFINITIONS
Ry = Load resistor to V5; see AC CHARACTERISTICS for value. FAMILY INPUT PULSE REGIIREMENTS
C =Load capacitance includes-jig and probe capacitance; see AC Amplitude | Rep. Rate | Pulse Width | tyi | tyHL
CHARACTERISTICS for value.
Ry =Termination resistance should be equal to Zoyr of Puise 54/74 3.0v 1MHz 500ns 7ns | 7ns
D =g|e::¢;:t::;7 1N916, 1Nssoa4, or equivalent. 54L8/74L8 3.0v 1MHz 500ns 15ns | 6ns
Ry = 1k for 54/74, 545/74S, Ry = 5k for 54LS/74LS.
tT)l(_H' tTHIl.) rValues should be Ixess thanotrar equal to the table entries. 54si74s dov tMHz 500ns 25ns | 25ns
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LOGIC DIVISION OCTOBER 1981

TRANSCEIVER 54/7415645, 74156451

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

5417415645 74L.8646-1
PARAMETER TEST CONDITIONS' UNIT
Min | Typ? | Max | Min | Typ? | Max
AVy  Hysteresis (V,-Ty_) Vgo=MIN, A or B input MIL 101 | 94 Y
. = MIN, n

T ™o ce P com'l | 02 | 0.4 02 | 04 v
Vec=MIN, lon = MAX 20 20 v

Von HIGH-level output voltage Viu=MIN,
V)= MAX lop= —3mA 24 3.4 2.4 34 v
| 12mA Mil 025 | 04 \'

=12m

Vee=MIN, oL Com’l 025 | 0.4 025 | 0.4 Vv

VoL LOWe-level output voltage Viu=MIN,
V) = MAX lo=24mA | 74Ls 0.35 | 05 035 | 05 [ V
loL= 48MA 04 |05 | Vv
Vix  Input clamp voltage Vee=MIN, |;= I ) -15 -5 V

Off-state output current, _ == _ _
lozH 1y1GH-level voltage applied | Yoo=MAX, CE input=20V, Vo=27V 20 20 | 4A
Off-state output current, _ &F _ - _ _

lozL | Ow-level voltage applied Voc = MAX, CE Input=2.0V, Vo= 0.4V 400 400 [ 4A
| Input current at maximum |\ _ \uay V=55V | A or B input 0.1 01 | mA
' input voltage ce V,=7.0V | SiRorCEinput 0.1 01 | mA
iy HIGH-level input current Veo=MAX, V=27V 20 20 A
I,  LOW:-level input current Voo = MAX, V;=0.4V -0.4 -04 | mA
los  onoreeyoult output Veo= MAX -40 -130 | -40 -130 | mA
lcch Outputs HIGH 48 70 48 70 mA
lcc  Supply current? (total) Voo =MAX lcc. Outputs LOW 62 90 62 90 mA
lccz Outputs OFF 64 95 64 95 mA

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 Voo =5V, Tp=25°C.

3. lgg I8 tested with Voyt= + 0.5V and Voo = Vo MAX + 0.5V. Not more than one output should be shorted at a time and duration of the short circuit should not exceed one
second.
4. Measure Igg with outputs open.
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LOGIC DIVISION OCTOBER 1981

TRANSCEIVER 54/74L5645, 741.5645-1
AC CHARACTERISTICS T,=25°C, Vcc=5.0V \

54/74LS & -1
PARAMETER TEST CONDITIONS C,_=45pF, R =667Q UNIT
Min Max

e R s oo B :

s Eopsgeten s — E -

tezu ggatgleﬁt?n::?s'io A output Waveform 2 40 ns

tezu grl‘iat;/eRtic:\:lﬁﬂo B output Waveform 2 40 ns

tez ggatg/eﬁt::\:l?t\;vto A output Waveform 3 40 ns

tezL g_gabsllel_?tﬁ\:)-t.?t‘;vto B output Waveform 3 40 ns

tez (D:Eag;:l :;(:)Tt‘: Itc(:'l output Waveform 2, C, = 5pF 25 ns

terz g:ss ag;; T:»%Tt: !c?é output Waveform 2, C, = 5pF 25 ns

triz glEsaglI; I:\%Tt‘s-?gv A output Waveform 3, G, =5pF 25 ns

tpz g_léag;g ::\%Tt:?:vB output Waveform 3, C_=5pF 25 ns
AC WAVEFORMS

WAVEFORM FOR NON-INVERTING OUTPUTS

Ym

|"PHL’| L‘PLH’I
Vour M VM

Waveform 1

Vin m

tpzL~

AOR vm

A OR

3-STATE ENABLE TIME TO HIGH LEVEL AND
DISABLE TIME FROM HIGH LEVEL

m

. R

Waveform 2

VM = 1.3V for 54LS/74LS, V) = 1.5V for all other TTL families

3-STATE ENABLE TIME TO LOW LEVEL AND
DISABLE TIME FROM LOW LEVEL

{v.,———

1nz”

=1.5V

Waveform 3

"F ..
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LOGIC DIVISION OCTOBER 1981
BUS TRANSCEIVERS 8T26A, 28
3-State Quad Bus Transceiver
* High speed SChouky TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT
quad transceivers TYPE DELAY (Total)
e 48mA LOW-state drive N8T26A 7ns 48mA
e 200.A bus loading N8T28 10ns 67mA
¢ |deal for:
Half-duplex data ORDERING CODE
transmission PACKAGES | = COMMERCIAL RANGES MILITARY RANGES
Memory interface . Voo =5V £5%; T =0°Cto +70°C | Vgc=5V £10%; T = - 55°Cto +125°C
Plastic DIP N8T26AN U N8T28N
buffers .
Data routing in bus Ceramic DIP N8T26AF . N8T28F S8T26AF J S8T28F
oriented systems INPUT AND OUTPUT LOADING AND FAN-OUT TABLE
High current drivers PINS DESCRIPTION N8T S8T
MOS/CMOS-to-TTL In Input 0.55ul 0.55ul
interface DIE, RIE Inputs 0.55ul 0.55ul
Dout Output 24Sul 16Sul
DESCRIPTION Rour Output 10Sul 6Sul

The 8T26A/28 consists of four pairs of
3-state logic elements configured as quad
bus drivers/receivers, along with separate
buffered receiver enable and driver enable
lines. This single IC quad transceiver de-
sign distinguishes the 8T26A/28 from con-
ventional multi-IC implementations. In
addition, the 8T726/28’s ultra high speed
while driving heavy bus capacitance
(300pF) makes these devices particularly

PIN CONFIGURATION

NOTE
A 54/74S unit load (Sul) is 50uA Ly and —2.0mA Iy .

suitable for memory systems and bidirec-

tional data buses.

Both the driver and receiver gates have
3-State outputs and low-current PNP in-

LOGIC SYMBOL

puts. 3-State outputs provide the high
switching speeds of totem-pole TTL cir-
cuits while offering the bus capability of
open collector gates. PNP inputs reduce
input loading to 200pA maximum.

LOGIC SYMBOL (IEEE/IEC)

RiE [T] [16] vee
Rout [Z] [15] D/E
Doyt [Z 1] Royt

IN [4] [13] Doyt
Royt [5] [12] IN
Dour [€] [11] Rout

IN[7] 0] Doyr

GNo [&] (9] IN

ﬂ 15
3 1
Oour Aour

4
oy O———— 3
8T26A s Oour
Rour 12
DiN
e 1
Doyt Rout
7
o 10

1
RIE
2
Rout :E
3
Oour
.
oyo——— |
]
now b_a
[}
Oour Rour
7 !
oN

Ve =Pin 16
GND=Pin8

i

8728

g:

H

2
z

§8

Do
2
z

1'5—5 EN1
EN2

i
1.
1.

3
13
(]
10

v
d
y

8T26A

S

IS

5

L

3

8T28

13
P}
10

AT T
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LOGIC DIVISION OCTOBER 1981

BUS TRANSCEIVERS 8T26A, 28

ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted.)

PARAMETER S8T N8T UNIT
Voo Supply voltage 7.0 7.0 v
Vin Input voltage -05t0 +5.5 -05to0 +5.5 v
hn Input current -30to +5 -30to +5 mA
loo  Continuous 100 100 mA
Vout Voltage applied to output in HIGH output state -05t0 + V¢ ~051t0 + Ve v
Ta Operating free-air temperafure range -55t0 +125 0to70 °C

RECOMMENDED OPERATING CONDITIONS

8T
PARAMETER UNIT
Min Nom Max
v Subply Volt Mil 45 5.0 5.5 v
u age
ce ppiy Vollag com'l 475 5.0 5.25 v
ViH HIGH-level input voltage 2.0 \'
. Mil +0.8 \
ViL LOW-level input voltage
Com’l +0.8 \
Ik Input clamp current - 18 mA
Mil -2 mA
lon HIGH-level output current Driver
Com’l -10 mA
Mil 32 mA
Driver
Com’l 48 mA
loL LOW-level output current
Mil 12 mA
Receiver
Com’l 20 mA
. . Mil - 55 +125 °C
Ta Operating free-air temperature
Com’l 1] 70 °C




LOGIC DIVISION OCTOBER 1981

BUS TRANSCEIVERS 8T26A, 28

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

, N8T26A, S8T26A,
PARAMETER TEST CONDITIONS' N8T28 S8T28 UNIT
Min | Max | Min | Max
Vin Input HIGH voltage Guaranteed input HIGH threshold voltage 2.0 2.0 \
VL Input LOW voltage Guaranteed input LOW threshold voltage 0.8 0.8 \
Vik Input clamp diode voltage Vee=MIN, lix= - 18mA -1.2 -1.2 v
Vep  Input breakdown voitage Vee=MAX, |;=10mA 5.5 55 \
HIGH-level output voltage, lon= —10mA 24 v
VoH  Driver outputs Voc=MIN
iver outpu lon= — 2mA 24 v
v HIGH-ievel output voltage, Voo =MIN, o= — 100xA 3.25 v
OH i
Receiver outputs Vee=5.0V, loy= — 100A 3.0 v
y LOW-level output voltage, Vo= MIN loL=48mA 0.5 v
OL  Driver outputs ce loL = 32mA 05 | v
LOW-level output voltage, loL =20mA 0.5 \
VoL Recel tout Vee=MIN
eceiver outputs loL = 12mA 0.5 v
Off-state output current, _ _
lozw HIGH-level voltage applied Voo =MAX, Vo=2.4V 100 100 KA
Off-state output current, _ _
loz  Low.level voltage applied Veo=MAX, Vo=0.5V -100 100 | A
hH HIGH-leve! input current Vee = MAX, V= 4.5V 25 25 A
N Driver, Receiver -200 -200 pA
e LOWe-level input current Veo=MAX, V=05V -
Disabled -25 -25 pA
o Driver -50 | -150 | -50 | -150 | mA
los  Short-circuit output current? Voo = MAX -
Receiver -30 [ -100 | -30 [ -100 | mA
| s | t v MAX 8T26A 87 87 mA
u curren =
ce PPy ce 8T28 110 110 | mA

NOTES

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

2. lgg is tested with Voyt= + 0.5V and Voo = Vg MAX + 0.5V. Not more than one output should be shorted at a time and duration of the short circuit should not exceed one
second.

AC ELECTRICAL CHARACTERISTICS Tp»=25°c, vgc=5.0V

8T26A 8T28
PARAMETER TEST CONDITIONS UNIT
‘ Min Max Min Max
tpu, Propagation delay, Doyt to Royr C_=30pF 14 17 ns
tey. Propagation delay, D)y to Doyt C_=300pF 14 17 ns
tpy Propagation delay, Doyt to Royr C_=30pF 14 17 ns
teuy Propagation delay, Dy to Doyt C_=300pF 14 17 ns
tpz. Data enable to Data output, High Z to 0 C_=300pF 25 28 ns
tpz Data enable to Data output, 0 to High Z C_=300pF 20 23 ns
tpz Receive enable to Receive output, HighZto 0 C_=30pF 20 23 ns
tprz Receive enable to Receive output, 0 to HighZ C_=30pF 15 18 ns
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LOGIC DIVISION OCTOBER 1984

BUS TRANSCEIVERS 8T26A, 28

TEST CIRCUITS AND WAVEFORMS

DISABLE AND ENABLE TIME
RECEIVE ENABLE TO RECEIVE OUTPUT

8T26A
ﬂcc 26v T 5.0V
Dg Dout 1 N 1.5V 1.6V
PULSE
cenerator [~—O-T—1 Re zOUTz IE 2.4K 2400 - |
<
1 DiN 1 OuT 3 'PLZ—’= | =— —"='PZL|"
i D—T DiN 2 Dout 4 o i = |
{OPiNs  Rour1[© | 15V
— Din 4 RouT 2 —O Kb ;‘l; 30pF ouTt 10%
RouT 30 (PROBE) $ \
R o nput pulse:
ouT 4 tr=ty=5ns (10% to 90%)
freq=5MHz (50% duty cycle)
= I Amplitude= 2.6V
8T28
T 2.6V ? Vee ov.
Doyt 1
Dg Doyt 2
PULSE
GENERATOR Re Dout 3
—OINy  Douts
—0in,  Rout1}O
o,  Rout2}-O
0Ny  Routs O
Routa }o

PROPAGATION DELAY

¢ Yoc=sov zev 1.5V 15V
Doyt 1}-0] ]
— D
De ouT2{-0 R PULSE 920
— Re DouT 3}—0 [ | GENERATOR Loy Lev
ooy Pours [z_ : :
O—t—p2 Rout1}-0] o 19 { l
Otoms Routzf|-o| sk o — l— — l—tpy
o1 Dy, PRoutslo T 30pF ’ Input pulse:
Rout 4 0. ty=t5="5ns (10% to 90%)
I freq= 5MHz (50% duty cycle)
— — Amplitude = 2.6V
8T28

1.5V 1.5V
tPLH J ] tPHL
1.5V 1.5V
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LOGIC DIVISION OCTOBER 1984

BUS TRANSCEIVERS 8T26A, 28

TEST CIRCUITS AND WAVEFORMS (Continued)

DISABLE AND ENABLE TIME
DATA ENABLE TO DATA OUTPUT
8T26A
2.6V ? Vee T 5.0V
Oour 1 r'o " 1.5V 1.5V
Gezgkigon Dg Doyt 2 -0 700 | I '
Rg Dout 3|0 tpZL ot =4._ — |tz
DN 1 Dout 4 -0 out ] ! : :
DN2  Routr1[©O 1.5v | 0%
Din3 PRoutz2 g F s00pF
D, R
IN4 ouT 3 Input pulse:
Rout 4 t;=t¢=5ns (10% to 90%)
freq = 5SMHz (50% duty cycle)
—L Amplitude = 2.6V
8728
? 2.6V ? Vcc
Doyr 1
PULSE
GENERATOR — Ce Dout 2 r—O
— Re Doyt 3O
— 0Ny Pouts}pO
—| OiN, Rout1}O
—{oing  Rour2}-O
—10in, Rout 3O
Rout 4 |-O
PROPAGATION DELAY
Dy TO Doyr
2.6V Voo =5.0V 8T26A
? ce 2.6V
Dour 1
1.5V 1.5V
DE Dourt 2 w00 i
R Dour 3

DNt PouTa
Din2  Routt
ON3  Routa2
Dina  PRouts

PULSE
GENERATOR

o A o o D

A

88588488488
o

|
~ 300pF 2600 |
[P |

RouT 4 PHL—™ [~— — “—tPLH
__I__ = 8T28
1.5V 1.5V
teLH tPHL
1.5V)E {mv
Input pulse:

ty=t;="5ns (10% to 90%)
f,eq= 10MHz (50% duty cycle)
Amplitude= 2.6V
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OCTOBER 1981

BUS TRANSCEIVERS

8T26A, 28

TYPICAL APPLICATION
BIDIRECTIONAL MOS
CMOS to TTL Interface
- TTLBUSIN
BIDIRECTIONAL
CMOS LOGIC Mos BusS "
OR MOS
MICROPROCESSOR 8726A
L~ TTL BUS OUT
CONTROL
TYPICAL APPLICATION
BIDIRECTIONAL DATA BUS
REC. REC.
out O 0( l | ‘ b’ out
BUS BUS
N © 3 ' I ' ‘/’5— —O N
REC. REC.
= o «C‘i—T | F} oo
BUS | BUS
N & '_‘bl‘f ) l i '_5 © N
REC. REC.
out O l | ’F © ou
BUS I L1 o BUS
N & 3 . L S @ O N
REC. . | | | REC.
out &~ R © out
BUS P BUS
W @ ' T ° W
8T26A 1 1 1 1
OTHER 87265 L 3l
OR BUS ORIENTED
CIRCUITS ] 15

Control lines may be tied together, such that
logical ‘1" transmit, logical *'0"" receive.

Logical 0" = active
Logical “11" = Hi-z

Logical “1" = active
Logical 0" = Hi-z
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LOGIC DIVISION OCTOBER 1981
HEX BUFFERS/INVERTERS 87195, 96, 97,98

High Speed Hex 3-State Buffers

DESCRIPTION High Speed Hex 3-State Inverters

Each of the 3-state bus interface elements
described herein has low .current PNP
inputs and is designed with Schottky TTL
technology for ultra high speed. The
devices are used to convert TTL/DTL or
MOS/CMOS to 3-state TTL bus levels. For
maximum systems flexibility, the 8T95
and 8T97 do so without logic inversion,
whereas the 8T96 and 8T98 provide the
logical complement of the input. The 8T95

TYPE TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT
DELAY (Total)

N8T95 8ns 65mA

N8T96 6.5ns 59mA

N8T97 8ns 65mA

N8T98 6.5ns -59mA

ORDERING CODE

and 8T96 feature a common control line
) COMMERCIAL RANGES MILITARY RANGES
for al i dovces, whereas he 8167 and | PACKAGES |y TOMICERIE (LIER e | oo iouinye - srcte s
from one input and two from another : N8T95N o N8T96N
input. Plastic DIP | Ngrg7N o N8T9BN
. N8T95F . N8T96F S8T9SF .
Ceramic DIP | \gro7p o  NgTOBF | s8TO7F . S8T98F
FUNCTION TABLE—8T95
INPUTS OUTPUT INPUT AND OUTPUT LOADING AND FAN-OUT TABLE
DIS, | DIS; | | Y PINS DESCRIPTION 8T
L L L L DIS Input 18ul
)Iz :_" ; (;) | Input 1Sul
H X X 2 Y Output 24Sul
L = LOW voltage level NOTE
H = HIGH voltage level A 54/74S unit load (ul) is 50uA Iy and —2.0mA I .
X =Don’t care
(2) = HIGH impedance (off) state
FUNCTION TABLE—8T96
INPUTS OUTPUT FUNCTION TABLE—8T97 FUNCTION TABLE—8T98
DIS, | DIS, ) Y INPUTS OUTPUT INPUTS OUTPUT
L L L H DIS | Y DIS | Y
L L H L L L L L L H
X H X 2 L H H L H L
H | X | X @ H X @ H X @
PIN CONFIGURATION
8T95 8T96
DIS; E 16] Voo Vee
n [Z] 5] DIS, [75] DIS,
Y4 Eﬁ 2] 1 2] 1g
12 [] 73] Ve [13] Vs
%E%K}ﬂ@m ap
is €] ) Vs ] ¥
Ya EF:;TE la [10] 14
GND [3] E] Ya 5] Ya
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HEX BUFFERS/INVERTERS

OCTOBER 1981

8195, 96, 97, 98

LOGIC SYMBOL
8T95 8T96 8T97 8198
DIS4 DIS4
s s )
DIS; DIS; ‘ f ‘ o
o D N A O
_ Y2 Y2
R = TR = o = PR = R 1 =
p ) -
— Ya Y3
A D WD D
4 4
Ys Ya
65_:%137 e_lg_ﬂzzr 10 ® 10 s
f _ DIS; DIS,
Ya Ya 15 15
e I Lany =
| ‘
1l Y613 10l Yo, 1l Y6 13 10l Y643
LOGIC SYMBOL (IEEE/IEC)
8795 8796 8797 8798
1IN 1N 1 1
5] & fen 1551 & |en , 15 Z:l 15 z:;
 C H C C
2 | > Vv |3 2] > Vv N 3 2 D> 1V 3 2 > 1v N 3
4 | S A N S a_ |5 a_ N5
8 | |7 s N 7 s [ 7 8 | ST
10 9 10 N 9 10 9 10 N 9
12 11 12 N 11 12 D 2V 11 12 v D 2v= 11
14 13 14 N 13 14 13 14 N 13
ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted.)
PARAMETER S8T N8T UNIT
Vee Supply voltage 7.0 7.0 \
Vin Input voltage -05t0 +55 -05to +5.5 v
N Input current -30to +5 —-30to +5 mA
lov Continuous 100 100 mA
Vour Volitage applied to output in HIGH output state —05t0 + Ve -05t0 + Ve v
Ta Operating free-air temperature range —55t0 +125 0to70 °C
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LOGIC DIVISION OCTOBER 1981

HEX BUFFERS/INVERTERS 8195, 96, 97,98

RECOMMENDED OPERATING CONDITIONS TEST CIRCUIT
8T
PARAMETER UNIT
Min Nom Max
Mil 45 5.0 55 v ol ' s
\/ Supply voltage 1
cc  Supplyvoltag Com! | 475 | 50 | 525 | Vv $ m_[_
ViH HIGH-level input voltage 20 v 5o PuLse 1 I 2000
- = sV
Mil +0.8 v =
Vi LOW:-level input voltage M aoss
Com’l +0.8 v
Wiy Input clamp current -18 mA "i
lon HIGH-level output current -5.2 A 4
Mil 48 mA Input Characteristics
lov LOW-level output current Sorm] . m — PAZ 3V, = IMHz 1 = ty 51005 (10% to 90%)
Cy_ includes probe and jig capacitance.
. Mil -55 +125 °C
Ta Operating free-air temperature
Com’l 0 70 °C
NOTE

ViL= +0.7V for S8T only.

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

8T95/97 8T96/98
PARAMETER TEST CONDITIONS! UNIT
Min | Max | Min | Max
Vi Input HIGH voltage Guaranteed input HIGH threshold voltage 20 20 \
Vi Input LOW voitage Guaranteed input LOW threshold voltage 0.8 0.8 \
Vik Input clamp diode voltage Vec=MIN, k= —12mA -15 -1.5 v
Vgp  Input breakdown voltage Veo=MAX, |j=1mA 55 5.5 v
Vou  HIGH-level output voltage Vee=MIN, lgy= — 5.2mA 24 2.4 v
Voo  LOW:-level output voltage Vee=MIN, I =48mA 0.5° 0.53 v
Off-state output current, _ _
lozn HIGH-level voltage applied Vec=MAX, Vo=2.4V 40 40 nA
Off-state output current, _ _ _ _ ,
loz. | ow-level voltage applied Voc=MAX, Vo=0.5V 40 40 | uA
M HIGH-level input current Voo = MAX, V=2.4V 40 40 A
. Disable = 0.5V -400 -400 | A
by LOW-level input current Vo= MAX, V= 0.5V
Disable = 2.0V -40 -40 A
los  Short-circuit output current? Voo = MAX -40 | -115 | -40 | -115 [ mA
lee Supply current (total) Voo = MAX 98 89 mA
NOTES

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

2. lpg Is tested with Vo= + 0.5V and Vg = Voo MAX + 0.5V. Not more than one output should be shorted at a time and duration of the short circuit should not exceed one
second.

3. Vo = +0.45V MAX for S8T at Tp = + 125°C only.
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LOGICDIVISION OCTOBER 1981
HEX BUFFERS/INVERTERS 8195, 96, 97, 98
AC CHARACTERISTICS T,=25°C, Vgc=5.0V
8T95/97 8T96/98
PARAMETER TEST CONDITIONS R =2000Q Ry =200Q UNIT
Min Max Min Max
Propagation delay _
tpLH Data inputs to Data outputs S, S; are closed, C, = 50pF 3 12 4 1" ns
Propagation delay _ »
terL Data inputs to Data outputs 8,4, S, are closed, G| =50pF 3 13 3 10 ns
Disable to outputs _
tpzh High Z to Logic “1” S, is open, S, is closed, C_ = 50pF 8 25 7 22 ns
tpy, Disable to outputs S, is closed, S, is open, G, = 50pF 12 25 1 24 ns
PZL  High Z to Logic “0” 1 ' 92 'L
Disable to outputs _
tpuz Logic “1” to High Z S,, S, are closed, C, =5pF 3 10 3 10 ns
Disable to outputs _
tpLz Logic “0” to High Z S,, S, are closed, C| = 5pF 3 12 5 16 ns
AC WAVEFORMS
PROPAGATION DELAYS
v
3v 1.5V
DISABLE
1.5V =15V v
v DISABLE OUTPUT tpzL [st 1.6V

0.5V

l‘ tpLz

QUTPUT

3V

1.5V

‘—l tpzH

DISABLE
ov

| LOGIC “1” LEVEL

1.5V

)

0.5V

OUTPUT

=1.5V

e

DISABLE
ov

INPUT ’

B
————

8T96/98

ov
tpHL|*—=— —= 'PLH [

8T95/97

YPLH*— | tpHL [~

1.5V
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LOGIC DIVISION OCTOBER 1981
TRANSCEIVER 87125
Octal 3-State Transceiver
¢ QOctal bidirectional bus TYPE TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT
interface DELAY (Total)
o 3-State buffer outputs N8T125 7.5ns 50mA

¢ PNP inputs for reduced
loading

e Hysteresis on all inputs

¢ Pin compatible with
54LS/74LS245

DESCRIPTION

The 8T125 is an octal transceiver featuring
inverting 3-State bus-compatible outputs
in both send and receive directions. The
outputs are all capable of sinking 24mA
and sourcing up to 15mA, producing very
good capacitive drive characteristics. The
device features a Chip Enable input for
easy cascading and a Send/Receive input
for direction control. All inputs have
hysteresis built in to minimize ac noise
effects.

FUNCTION TABLE

INPUTS INPUTS/IOUTPUTS
CE SR A, B,
L L A=FB INPUTS
L H INPUT B=A
H X @ @

ORDERING CODE

COMMERCIAL RANGES MILITARY RANGES
PACKAGES Voo =5V £5%; T4 =0°Cto +70°C | Vo =5V £10%; T, = —55°C to + 125°C
Plastic DIP N8T125N
Ceramic DIP N8T125F S8T125F

INPUT AND OUTUT LOADING AND FAN-OUT TABLE

PINS DESCRIPTION 8T125
All Inputs 1LSul
All Outputs 30LSul

H = HIGH voltage level
= LOW voltage level
X =Don't care
(2) = HIGH impedance “off” state

PIN CONFIGURATION

NOTE

A 54/74LS unit load (LSul) is 20uA ||y and — 0.4mA || .

LOGIC SYMBOL

LOGIC SYMBOL (IEEENEC)

5'5[7:"[5 @Evcc
Ao [2] L elcE
B 18] 8o
Az [4] A EQ'LEN
AaE—Lr AH7e] 8,
A4[E1T AP E] g
“51_7_1‘r A 14] B4
Aslz& % :%4-1—_3155
A7[9] {34 {z] 8¢
GNDE]T& 1] B7

BGs

o

B
- (A
= e
i (s
o wl
i oo
o= iz
] N
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TRANSCEIVER

OCTOBER 1981

81425

ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted.)

PARAMETER S8T N8T UNIT
Vee Supply voltage 7.0 7.0 \"
Transceiver inputs -05t0+55 -05t0+5.5 \
VlN lnput VOHage - N
Non-Transceiver inputs -05t0+7.0 -05t0+7.0 v
loL Continuous 50 50 mA
N Input current -30to +1 -30to +1 mA
Vour Voltage applied to output in HIGH output state ~05t0 + Ve -05t0 + V¢ v
Ta Operating free-air temperature range -55t0 +125 0to70 °C
RECOMMENDED OPERATING CONDITIONS
8T
PARAMETER UNIT
Min Nom Max
y Supply voltage Mil 45 5.0 5.5 \'
u \]
ce pply voltag Com’l 475 5.0 5.25 v
ViH HIGH-level input voltage 2.0 v
) Mil +0.7 \
VL LOW-level input voltage
Com’l +0.8 \
hk Input clamp current -18 mA
Mil -12 mA
loH HIGH-level output current
Com’l -15 mA
Mil 12 mA
loL LOW-level output current
Com’l 24 mA
T o ing f irt ¢ Mil -55 +125 °C
erating free-air temperature
A perafing P Com'l 0 70 °C
TEST CIRCUITS AND WAVEFORMS
TEST CIRCUIT FOR 3-STATE OUTPUTS INPUT PULSE DEFINITIONS
Vee Vee
RL 1 ]
% o w oo AMP (V)
Vin Vour St NEGATIVE | XYM V™
PULSE
GENERATOR D.U.T. PuLSE 10% 10% o
Rr J_ C‘I 3R o L—mu.m) tTLH(lr)——I f—
— = = = = W I——mu«r) MUt —] |
sz 20% 90% AMP (V)
= POSITIVE
SWITCH POSITION PULSE VM ™
Test Switch 1 Switch 2 10% w | R1%% __ ov
tpzH Open Closed
tpzL Closed Open VmM=13V
tpHz Closed Closed
tpLz Closed Closed
DEFINITIONS
Ry =Load resistor to Vo see AC CHARACTERISTICS for value.
C| =Load capacitance includes jig and probe capacitance; see AC
CHARAGTERISTICS for value. INPUT PULSE REQUIREMENTS
Ry =Termination resistance should be equal to Zgoyrt of Pulse FAMILY
Generators. Amplitude Rep. Rate Pulse Width trLH trHL
D =Diodes are 1N916, 1N3064, or equivalent.
Ry = 1k@ for 54/74, 54S5/74S, Ry = 5k for 54LS/74LS. 8T 3.0V 1MHz 500ns 15ns 6ns
tTLH, tTHL Values should be tess than or equal to the table entries.
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TRANSCEIVER 81125

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

PARAMETER TEST CONDITIONS! 87125 UNIT
Min Max
AVy Hysteresis (V1,-V_) Vee=MIN 0.2 v
Viu Input HIGH voltage Guaranteed input HIGH threshold voltage 20 \'
Vi Input LOW voltage Guaranteed input LOW threshoid voltage 0.8 v
Vik Input clamp diode voltage Veec=MIN, k= —18mA -15 v
lon= —2.0mA Mil 24 v
lon= —3.0mA Com’l 24 v
Vou  HIGH-level output voltage Vee=MIN -
loh= —12mA Mil 2.0 \'
lop= —15mA Com’l 20 V'
lo, = 12mA Mil 0.4 \
VoL LOW-level output voltage Vec=MIN Com’l 0.4 \'
loL=24mA Com’l 0.5 \'
lozH ‘?Jlft-:tga:ea ::Itizgt current, HIGH-level Voo = MAX, Vo= 2.4V 20 uA
lozL voglft-:tgztz ::Itizgt current, LOW-level Voo = MAX, Vo = 0.4V — 200 uA
I HIGH-level input current Vee=MAX, V=24V 20 HA
l Input current at maximum input voitage Vee=MAX, V=55V 100 uA
I LOW:-level input current Vee=MAX, V=04V - 200 uA
los Short-circuit output current? Ve = MAX -40 | -120 [ mA
lcch  Supply current HIGH Ve = MAX, outputs HIGH 70 mA
lcc  Supply current LOW Vee = MAX, outputs LOW 90 mA
lccz  Supply current “off” Vo = MAX, outputs “off” 95 mA

1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type.
2. lgg is tested with Vo= + 0.5V and Vo = Vg MAX + 0.5V. Not more than one output should be shorted at a time and duration of the short circuit should not exceed one
second.

AC CHARACTERISTICS T,=25°C, Vgc=5.0V

8T
PARAMETER TEST CONDITIONS R, =6670Q UNIT
Min Max
:::’: :: r:gta?:t‘;zrt\pczﬁlay ' Waveform 1, C_= 45pF :g ns
tpzn  Enable to HIGH Waveform 2, G = 45pF 40 ns
tpzu  Enable to LOW Waveform 3, C = 45pF 40 ns
tpnz  Disable from HIGH Waveform 2, C, = 5pF 25 ns
tp.z  Disable from LOW Waveform 3, C| = 5pF 25 ns
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TRANSCEIVER 81125

AC WAVEFORMS

WAVEFORM FOR NON-INVERTING OUTPUTS 3-STATE ENABLE TIME TO HIGH LEVEL AND
DISABLE TIME FROM HIGH LEVEL

VIN m m CE Vm f m
I“PHL’ L'Pm tpzH L'PHZ
’| ’1 0.5V

v, m \["]
ouTt AORB ?Z Vm ~15V

Waveform 1 Waveform 2
VM= 13V

3-STATE ENABLE TIME TO LOW LEVEL AND
DISABLE TIME FROM LOW LEVEL

e

Waveform 3
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TRANSCEIVERS 81126, 127,128, 129

Quad, 3-State Transceivers

DESCRIPTION TYPE TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT

The 8T126 through 8T129 are quad trans- DELAY (Total)

ceivers designed to handle many bus in- N8T126 10ns (Data) 17mA

terface applications. The devices feature

3-State outputs on both send and receive N8T127 9ns (Data) 21mA

buffers, and pnp transistors on all inputs N8T128 10ns (Data) 17mA

to reduce input LOW loading require- N8T129 9ns (Data) 21mA

ments.

The 8T126 and 8T128 feature a 3.4V mini-
mum Vgy level on the receiver for MOS in-
terface applications. The send and receive
buffers have separate Enable inputs for in-
dependent control.

The 8T127 and 8T129 feature full 24mA
drive in both send and receive buffers.

ORDERING CODE

These devices have a common Chip En- | packages |  COMMERCIAL RANGES MILITARY RANGES
able input for easy cascading and a Send/ Voo =5V £5%; T4 =0°Cto +70°C | Vgc=5V £10%; Tp= —55°Cto + 125°C
Receive input for direction control. Plasti N8T126N e NB8T127N
astic N8T128N ¢ N8T120N
FUNCTION TABLES cormio Dip | NBT126F « N8T127F | S8T126F  +  S8Ti27F
8T126 N8T128F o  N8T129F S8T128F U S8T129F
INPUTS RECVR. OUT | BUS IO Flatpack S8T126W U S8T127W
SE| RE| D, A, B, S8T128W . S8T129W
L L[ X A=B INPUTS
L|H|X @ @
HiH|L @ H
H H ]| H 2) L
H L L L H
H L|H H L
H = HIGH voltage level
L =LOW voltage level
X =Don’t care
(X) = HIGH imedance “off" state 8T128
8T127 INPUTS RECVR. OUT | BUS I/O0 8T129
SE | RE
INPUTS RECVR. OUT | BUS /IO C T ?(" AAnB IN:JTS INPUTS RECVR. OUT | BUS /IO
L L | X A=B INPUTS H H L 2) L L L | X A=B INPUTS
L H L 2) H H H H 2) H L H L 2 L
L HI|H 2) L H L L L L L HI|H 2 H
H} X | X 2 2) H L H H H H| X | X 2 2
PIN CONFIGURATION
8T126 8T127 8T128 8T129
3 — —
RE > [76] Vee ¢E [1] [76] Vee re > 78] Vee CE[T] [76] Vee
A 2] 3 LI%) se a0 [Z] %) SiR Ao [Z] dL.E]ss a9 [Z] 5] siR
Bo [ | 1] A Y ER [14] A3 Bo 3] 13] A3 8o 5] [12] A3
Do [2] (3] B3 Do [ i [13] By Do [&] | 13] B3 Dy [4] | 73] By
A [E] [12] D3 A1 [5] 7] Dy A (2] [12] O3 A [E] 12] 03
B4 (6] 1] Az By [&] mE 8y [6] [17] A2 By [} (1] A,
oy (7] 10] B2 D4 [7] 10] B2 0y [} [10] B2 04 [7] 0] B2
GND ] B GND 3] B GND [ (9] Dz GND 8] 9] D,
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TRANSCEIVERS 81126, 127,128, 129

LOGIC SYMBOL

8T127 8T129
, CE , CE
8T126 15 SR 8T128 15 SR
1 Ag Ao
e 2 AE 1 2
2 ﬂ 15 Bo Bo
ho s ° Ao : _4_-13 SE y
4 Do ] 4 Do
3 19 3 14
8o °‘1°ﬂ "‘&—‘0 Ay 5 M Bo O‘Lﬁ l—- l_| &‘—O Ay 5
4 4
bp 0—rr««—— | 13 6 By Dp O0—n-—r-—4 | 13 8 B4
5 % 5 B3
At 12 L — A 12 701
L——on, —-'
) " 122 8 1" 122
84 % l—% Ay By Ay
7 1022 7 1022
0y o—— 10 D2 by o0——— 10 D2
B 9 B 9 b
Vcc = Pin 16 9 o
GND=PIn 8 0, A Dy 4y ta
1328 1322
1228 1228
LOGIC SYMBOL (IEEE/IEC)
8T126 8T127 8T128 8T129
115 EN1 1 G3 :s_b‘gp“ N G3
=_DuEN2 3ENA LA N 17V If 3IENT
JJ 15| Lla EN2 [ 1 3EN2
31‘ A\vA | r a 31-— v r
. } V2 | — } V2 4
= B2V : 2 1V C sl p2v 2 f
1A <! 14 3 E 1V 2
12, | } 13 6 ‘ - 5 2 6 7
9 5
S L — S 8 9
1A 3 t | 2 11 0 . 12
9 10 13 14 9 N | e —_—— 14
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OCTOBER 1984

TRANSCEIVERS

81126, 127, 128, 129

ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted.)

PARAMETER S8T N8T UNIT
Vec  Supply voltage 7.0 7.0 \
Transceiver inputs -05t0+5.5 -0.5to+55 v
Vin Input voltage .
Non-Transceiver inputs -05t0+7.0 -05t0+7.0 )
In Input current -30to +1 -30to +1 mA
loL Continuous 50 50 mA
Vour Voltage applied to outputin HIGH output state -05t0 +V¢e -0.5t0 +Vge '
Ta Operating free-air temperature range -55to +125 Oto 70 °C
RECOMMENDED OPERATING CONDITIONS }
' 8T126/8T128 8T127/8T129
PARAMETERS UNIT
Min Nom Max Min Nom Max
v s | It Mil 4.5 5.0 55 4.5 5.0 55 v
u voltage
ce pply voltag Com'| | 475 | 50 | 525 | 475 | 50 | 5.25 v
Vi HIGH-level input voltage 2.0 20 \'
Y LOW-level input volt Ml 07 07 v
-leve oltage
. vel Input voitag Com'l 0.8 0.8 Y
hk Input clamp current -18 - 18 mA
Mil -20 -20 mA
Bus
Com’| -5.2 -5.2 mA
lon HIGH-level output current -
Mil -1.0 -20 mA
Receiver
Com’l —-26 -5.2 mA
Mil, Com’l 12 12 mA
Bus
Com’l 24 24 mA
loL LOW-level output current -
Mil, Com’l 6 12 mA
Receiver
Com’l 12 24 mA
T Operating free-air temperature Mil —% +125 =% +125 °C
ng free-air ur
A perating P Com'l 0 70 0 70 °C
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TRANSCEIVERS 81126, 127,128, 129

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

8T126/8T128 | 8T127/8T129
PARAMETER TEST CONDITIONS! UNIT
Min | Max | Min | Max
Vin Input HIGH voltage Guaranteed input HIGH threshold voltage 20 20 v
Guaranteed input LOW Mil 0.7 0.7 v
ViL Input LOW voltage threshold voltage Com'l 08 08 v
Vik Input clamp diode voltage Vee=MIN, ljx= ~ 18mA -1.5 -1.5 v
HIGH-level output voltage, lop=—2.0mA Mil 24 24 v
Vou Vee=MIN
Bus outputs low= —5.2mA Com'l 24 24 Vv
loy= - 100A Mil 3.1 v
Vee=MIN, | loy= —100A Com’l 3.4 v
HIGH-level output voltage, Vin=ViL [T15,= —1.0mA Mil 24 v
Vo Receiver outputs or Vi per ] i
Function oH= —2.0mA Mil 2.4 \
Table lon= —2.6mA Comv’l 24 v
loy= —5.2mA Com’l 24 v
X lo,=12mA | Mil & Com’l 0.4 0.4 \
VoL LOW:-level output voltage, Voe=MIN oL
Bus outputs lop=24mA Com’l 0.5 0.5 v
loL=6mA Mil & Com’l 04 \%
LOW-level output voltage, lor=12mA | Mil & Com’l 0.4 v
VoL . Vee=MIN
Receiver outputs lor=12mA Com’l 05 \
lo,=24mA Com’l 05 v
Off-state output current, _ _
lozh  HiGH-level voltage applied Voo =MAX, Vo=24V 20 20 nA
Off-state output current,
lozL  LOW-level voltage applied, Veo=MAX, Vo =0.4V -20 -20 A
Receiver outputs
Off-state output current, .
lozu  LOW-level voltage applied, Vee=MAX, Vo =0.4V -100 -200 | A
Bus outputs ]
lin HIGH-level input current Veo=MAX, V,=2.7V 20 20 A
Input current at maximum input Bus inputs V=55V 100 100 | »A
| Voo = MAX
voltage Others V,=7.0V 100 100 | A
e LOW-level input current Vee=MAX, V=04V -100 =200 | pA
los Short-circuit output current? Vo= MAX -40 | -120 | -40 | -120 | mA
lcch  Supply current HIGH Vgo = MAX, outputs HIGH 26 36 mA
lcc.  Supply current LOW Ve = MAX, outputs LOW 30 42 mA
lccz  Supply current “off” Vco= MAX, outputs “off” 36 44 mA

NOTES

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

2. lpg Is tested with Voy1= + 0.5V and Voo = Vo MAX + 0.5V. Not more than one output should be shorted at a time and duration of the short circuit should not exceed one
second. .
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TRANSCEIVERS 81126, 127,128, 129
AC CHARACTERISTICS 7,=25°C, Voc=5.0V
8T126/8T128 | 8T127/8T129
PARAMETER TEST CONDITIONS UNIT
Min | Max | Min | Max
:::': g;‘:g*}gagﬁg gj{?l’] X Waveforms 1 & 2, G, = 100pF, R, = 6670 gg gg ns
:::*: ;L?fgﬁ;‘;ﬂ::agu put Waveforms 1 & 2, G, = 50pF, R, = 6670 gg 21 ns
tezn  Enable to HIGH for Bus output Waveform 3, C, = 100pF, R_= 6672 30 35 ns
tezn  Enable to HIGH for Receiver output Waveform 3, C| =50pF, R = 667Q 25 30 ns
tpzL Enable to LOW for Bus output Waveform 4, C_ = 100pF, R = 6670 35 35 ns
tpzL Enable to LOW for Receiver output Waveform 4, C_=50pF, R_=667Q 30 30 ns
Waveform 3, C, = 5pF, R =667Q, Com’l 25 25 ns
tpnz  Disable from HIGH Waveform 3, C, =50pF, R = 667Q, Mil 63 63 ns
Waveform 3, C_ = 100pF, R_=667Q, Mil 102 102 ns
Waveform 4, C, = 5pF, R =667Q, Com’l 25 25 ns
tp.z  Disable from LOW Waveform 4, C, = 50pF, R, = 6670, Mil 29 29 ns
Waveform 4, C, = 100pF, R_= 6672, Mil 3@ 33 ns

AC WAVEFORMS

WAVEFORM FOR INVERTING OUTPUTS

ViN m

|"PHL“I

WAVEFORM FOR NON-INVERTING OUTPUTS

Vout M A\ -
ov -—\__7[— Voutr m A\

Waveform 1 Waveform 2
VM =13V
3-STATE ENABLE TIME TO HIGH LEVEL AND 3-STATE ENABLE TIME TO LOW LEVEL AND
DISABLE TIME FROM HIGH LEVEL DISABLE TIME FROM LOW LEVEL
o€ m A T \ m % Vm
'PZH‘I L'Puz*l o5V l-tpz._+ L(,,Lz.‘
Q / m =15V Q m ~1.5V
0.5V
Waveform 3 Waveform 4
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TRANSCEIVERS 81426, 127,128, 129

TEST CIRCUITS AND WAVEFORMS

TEST CIRCUIT FOR 3-STATE OUTPUTS INPUT PULSE DEFINITIONS
Vce Vee
R } t | AMP
% 90%Y w 90% A\
Vi Vour S NEGATIVE | KM M
PULSE D.UT PULSE
GENERATOR el 10% 10%4 ov
o
Rr J_ CLI $hx ° — l——tml.(m TLHtD—  |=—
L1l L "LL 1 — I——tTLH('r) tTHL—] |
Sz AMP (V)
90% 90%
= POSITIVE

SWITCH POSITION PULSE VM VM

Test Switch 1 Switch 2 10%A W R10% ___ ov

r 1

tpzH Open Closed _

tpzL Closed Open Vm=13V

tpHZ Closed Closed

tpLz Closed Closed
DEFINITIONS
Ry = Load resistor to Vi see AC CHARACTERISTICS for value.
CL = Load capacitance includes jig and probe capacitance; see AC

CHARACTERISTICS for value. INPUT PULSE REQUIREMENTS
Ry =Termination resistance should be equal to Z of Pulse
TS Gomeratore, Y i out of Fu FAMILY I amplitude | Rep.Rate | PulseWidth | trim | ‘rrL

D = Diodes are 1N916, 1N3064, or equivalent.
Ry = 1k{} for 54/74, 545/74S, Ry = 5k for 54LS/74LS. 8T 3.0v 1MHz 500ns 15ns éns
tTLR- trHL Values should be less than or equal to the table entries.
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OCTOBER 1981

LATCHES/FLIP-FLOPS

815805, 806

¢ 8-bit transparent latch —
8TS805

8-bit positive, edge-
triggered register —
8TS806

3-State output buffers
Common 3-State Output
Enable

Independent register and
3-State buffer operation

DESCRIPTION

The 8TS805 is an octal, transparent latch
coupled to eight 3-State output buffers.
The two sections of the device are con-
trolled independently by Latch Enable (E)
and Output Enable (OE) control gates.

The data on the D inputs are transferred to
the latch outputs when the Latch Enable
(E) input is HIGH. The latch remains trans-
parent to the data inputs while E is HIGH,
and stores the data present one setup
time before the HIGH-to-LOW enable tran-
sition. The enable gate has about 400mV
of hysteresis built in to help minimize
problems that signal and ground noise
can cause on the latching operation.

The 3-State output buffers are designed to
drive heavily loaded 3-State buses, MOS
memories, or MOS microprocessors. The

PIN CONFIGURATION

8TS805 Octal Transparent Latch With 3-State Outputs
8TS806 Octal D Flip-Flop With 3-State Outputs

TYPE TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT
DELAY (Total)
8TS805 10ns 105mA
8TS806 8ns 116mA

ORDERING CODE

PACKAGES | | i Ty~ 0°Cto 4 T0°C | Vo=V 210 Tge < 85°C 1o + 125°C
Plastic DIP NBTS805N e« NB8TS806N
Ceramic DIP N8TS805F e« NBTS806F S8TS805F . S8TS806F
INPUT AND OUTPUT LOADING AND FAN-OUT TABLE
PINS DESCRIPTION 8TS
All Inputs 1Sul
All Outputs 10Sul

NOTE
An 8TS unit load (Sul) is 504A )y and —2.0mA I, .

active LOW Output Enable (OE) controls
all eight 3-State buffers independent of
the latch operation. 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 8TS806 is an 8-bit, edge-triggered reg-
ister coupled to eight 3-State output buf-
fers. The two sections of the device are

LOGIC SYMBOL

controlied independently by the Clock
(CP) and Output Enable (OE) control 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 clock buffer has
about 400mV of hysteresis built in to help
minimize problems that signal and ground
noise can cause on the clocking opera-
tion.

LOGIC SYMBOL (IEEE/IEC)

ok [7] [20] Ve

Do (] 5]

0y [5] E] Qo

o, (2] [7] a2

03 [&] [16] 03

8TS805 o0 ] ) o
05 [7] 1] g

0g [5]} [13] %

o7 [5] [12] a7

ano [i0] [ E

o [T] [20] veo

0, [Z] 5] Qg

Dy 3] 8]

02 [4] [17) @,

03 [5] €] a3

8TS806 o0 =] =0
bs [7] 7] a5

Dg [E] 73] os

o7 (5] 2] o

@ND [i9] |

8TS805 8TS805 8TS806
2 3 5 8 9 1 3
O T O O O EN e
Op Dy Dy D3 Dy L] 1 1
1n—E 0 c1 — IO pct
- C r
Go Qi G2 Q3 Q4 °6°I°T7 2 o P o2 2 {p > vl
19 18 17 18 15 14 13 12
Ve =Pin20 3] |18 3 | 18
GND = Pin 10
4 17 4 17
8TS806
2 3 4 5 6 7 8 9 5 | |16 5 | |16
L1111 ]| . . -
Do Dy Dz D3 Dy Dg Dg D7 L. 15 8 | |15
1 Jcp
7 14 7 14
1-d OE
Qg G G 03 O Qg Qg Oy
8 13 8 13
1T 7 7T T T 1 b — = —
19 18 17 16
1BMowo 9 12 9 12
Vog =Pin 20 - —
GND = Pin 10
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LOGIC DIVISION

OCTOBER 1981

LATCHES/FLIP-FLOPS

815805, 806

The 3-State output buffers are designed to
drive heavily loaded 3-State buses, MOS

all eight 3-State buffers independent of
the register operation. When OE is LOW,

the HIGH impedance “off” state, which
means they will neither drive nor load the

memories, or MOS microprocessors. The the data in the register appears at the out-  bus.
active LOW Output Enable (OE) controls puts. When OE is HIGH, the outputs are in
LOGIC DIAGRAM, 8TS805
Do 0y 0, D3 D4 g Dg D7
@ @ @ (5 ) [y) ® ®)
o
a X ) 5 by L L L A
E D E D E D E D E D E » E D E D
Vee =Pin 20 Q Q [ Q [4) Q Q )
GND =Pin 10
(4] —o|>
m | 19) | o) an (18) 15) (149 03 (12)
Qg Q4 Qy Q3 Q4 Qg Qg Q,
LOGIC DIAGRAM, 8TS806
Do D4 D2 D3 Dy Dg Dg D7
@ (K] (a) 5) ) @ 8) ®)
cp -—1>c> —
an 4 A P 5 L 5 )y
cP D cP D CP D CP D cP D cP D cP D cP D
Q [ Q a Q Q Q ]
Vee =Pin 20
GND = Pin 10
3 —0| >—
m Lo | oo | an [ e 05 (14) 13 12)
Qg Q4 Qy Q3 Q4 Qg Qg Qy
MODE SELECT—FUNCTION TABLE, 8TS805
INPUTS OUTPUTS
OPERATING MODES — INTERNAL REGISTER
OE E D, Qo-Qy
. L H L L L
Enable and read register L H H H H
. L L | L L
Latch and read register L L h H H
. . H L ! L 2
Latch register and disable outputs H L h H @
MODE SELECT—FUNCTION TABLE, 87S806
INPUTS OUTPUTS
OPERATING MODES — INTERNAL REGISTER
OE CP D, Qy-Q;
Load and read register :: : II1 ll:l :_‘.
. . H 1 | L 4]
Load register and disable outputs H ' h H @

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

I = LOW voltage level one setup time prior to the LOW-to-HIGH clock transition or

HIGH-to-LOW OE transition

(2)= HIGH impedance “off” state
1 = LOW-to-HIGH clock transition
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OCTOBER 1984

LATCHES/FLIP-FLOPS

815805, 806

ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted.)

PARAMETER S8TS N8TS UNIT
Vee Supply voltage 7.0 7.0 \'
Vin Input voltage ~-0.5to +5.5 —-05to +5.5 \
Iin Input current -30to +5 —-30to +5 mA
Vour Voltage applied to output in HIGH output state. ~0.51t0 + Ve -0.510 + Vo \
Ta Operating free-air temperature range —-55t0 +125 0to70 °C
RECOMMENDED OPERATING CONDITIONS
8TS
PARAMETER UNIT
Min Nom Max
v Supoly volt Mil 4.5 5.0 5.5 v
u voltage
ce pply votlag Com'l 4.75 5.0 5.25 v
Vin HIGH-level input voltage 20 \'
Vv LOW-level input voltage Mil +08 v
-level inpu
- P 9 Com'l +08 v
Ik Input clamp current -18 mA
Mil -20 mA
loH HIGH-level output current
Com’l —-6.5 mA
Mil 20 mA
loL LOW:-level output current
Com’l 20 mA
. Mil - 55 +125 °C
Ta Operating free-air temperature
Com’l 0 70 °C
NOTE
Vi = +0.7V MAX for S8TS at Tp = +125°C only.
Signetics 87



LOGIC DIVISION

LATCHES/FLIP-FLOPS

OCTOBER 1981

815805, 806

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

1.
2.
3.

4.

AC CHARACTERISTICS T,=25°C, Vog=5.0V

For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type.

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

875805, 806
PARAMETER TEST CONDITIONS! UNIT
Min Typ? | Max
Vo HIGH:-level output volt Ve =MIN, V= MIN, V) = MAX, lgy= MAX Ml | 24 3 v
- utput voltage = , Vig= , V= lon =
OH Y 9 cc H IL OH Coml| 24 31 v
! Vee=MIN, V)= MIN Mi 0.54 v
v LOW-level output voltage co * VIH ’ loL = MAX
o P g Vi =MAX o Com'l 0.5 v
Vik Input clamp voltage Vec=MIN, |,= 1k -1.2 v
Off-state output current, _ _ _
lozH  HiGH.level voltage applied Veo=MAX, Viy=MIN, Vo=2.4V %0 A
Off-state output current,
loz. | ow.level vo?tage applied Voo =MAX, Viy=MIN, Vo=0.5V -50 uA
Input current at maximum
T ngut voltage Vo= MAX, V,=5.5V 1.0 mA
iy HIGH-level input current Veo=MAX, V=27V 50 A
.  LOW-level input current Voo = MAX, V,=0.5V -0.25 mA
los f::’rz::'am"“ output Voo = MAX -40 -100 | maA
lecL | 8TS805 105 160 mA
lcc  Supply current (total) Voo = MAX leeL All Irﬂts grounded, 8TS806 102 140 mA
CP, OE=4.0V
' leez D Inputs = GND 8TS806 131 180 4mA
NOTES

los is tested with Vot = + 0.5V and Vo = Vo MAX 4 0.5V. Not more than one output should be shorted at a time and duration of the short circuit should not exceed one

second.

VoL = + 0.45V MAX for SBTS at T = + 125°C only.

8TS
PARAMETER TEST CONDITIONS C_=15pF, R = 2800 UNIT
Min Max
fmax Maximum clock frequency Waveform 6, 8TS806 75 MHz
tp,n  Propagation delay 14
tey.  Latch Enable to output Waveform 1, 8TS805 18 ns
ten  Propagation delay 9
ty.  Data to output Waveform 4, 8TS805 13 ns
tery  Propagation delay 15
tpy.  Clock to output Waveform 6, 8TS806 17 ns
tpzy  Enable time to HIGH level Waveform 2 15 ns
. 8TS805 18
tpzr  Enable time to LOW level Waveform 3 8TS806 18 ns
tpyz  Disable time from HIGH level Waveform 2, C = 5pF 9 ns
tprz  Disable time from LOW level Waveform 3, C, = 5pF 12 ns
NOTE ‘

Per industry convention, fyy ax I8 the worst case value of the maximum device operating frequency with no constraints on t,, t;, pulse width or duty cycle.
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LATCHES/FLIP-FLOPS 815805, 806
AC WAVEFORMS
LATCH ENABLE TO OUTPUT DELAYS 3-STATE ENABLE TIME TO HIGH LEVEL
AND LATCH ENABLE PULSE WIDTH AND DISABLE TIME FROM HIGH LEVEL

o\ / \

= tpzH tPHZ =
tw(H — tyl) —| 0.5V
l: 'PI'IL’I tpLH ~l Q 7‘ M )i ~1.5V
"] \ m

Waveform 1 Waveform 2
3-STATE ENABLE TIME TO LOW LEVEL PROPAGATION DELAY DATA
AND DISABLE TIME FROM LOW LEVEL TO Q OUTPUTS

3 ‘ AL 7 M Dy Vm Vm

~tpLz

- tpzL

Q \ Vm f =1.5V Gn m M

L osv
Waveform 3 Waveform 4

DATA SETUP AND HOLD TIMES CLOCK TO OUTPUT DELAYS
AND CLOCK PULSE WIDTH

I:-— tw(H) —>fe— ty(L)

PHL 'PLH
] _——\\1—/____\—
Q \] % Vm

Waveform 5 Waveform 6

DATA SETUP AND HOLD TIMES

Waveform 7

VM = 1.5V for 54/74 and 548/74S, V) = 1.3V for 54LS/74LS.
The shaded areas indicate when the input is permitted to change for predictable output performance.
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81S805, 806

AC SETUP REQUIREMENTS T,= 25'°c, Veo=5.0V

8TS
PARAMETER TEST CONDITIONS UNIT
Min Max
tw(H) 6
Latch Enable pulse width Waveform 1, 8TS805 ns
twil) 7.3
ts Setup time, Data to Latch Enable Waveform 5, 8TS805 0 ns
th Hold time, Data to Latch Enable Waveform 5, 8TS805 10 ns
tw(H) ‘ 6
t(L) Clock pulse width Waveform 6, 8TS806 73 ns
ts Setup time, Data to Clock Waveform 7, 8TS806 5 ns
th Hold time, Data to Clock Waveform 7, 8TS806 2 ns
TEST CIRCUITS AND WAVEFORMS
TEST CIRCUIT FOR 3-STATE OUTPUTS INPUT PULSE DEFINITIONS
Vee Vee
RL
% 90% W | Foow  AMP M
™ vin Vour $1 NEGATIVE | XYM L
D.U.T. PULSE
GENERATOR 10% 10% ov
N <
Rr -I. C'I ﬁ:"" o — L—mn.(m m.H(tr)——l [—
—— — = = — tTLH(Y) tTHL(t1)— fe—
S, AMP (V]
_{ : 90% 90% w
= POSITIVE
SWITCH POSITION PULSE vm M
Test Switch 1 Switch 2 10%2 W R10% ___ ov
t";ir Spen. c(')‘;s;d V= 1.3V for 54LSITALS; Vpy = 1.5V for all other TTL famities.
tpHz Closed Closed
tpLz Closed Closed
DEFINITIONS
R = Load resistor to Vi o; see AC CHARACTERISTICS for value.
Ct:Load capacilance(‘iﬁcludes jig and probe capacitance; see AC FAMILY INPUT PULSE REQUIREMENTS
CHARACTERISTICS for value. Amplitude | Rep.Rate | PulseWidth | tyiy | trHL
Rt =Termination resistance should be equal to Zgyt of Pulse
Generators. 8TS 3.ov 1MHz 500ns 25ns 2.5ns
D =Diodes are 1N916, 1N3064, or equivalent.
Ry = 1kQ for 54/74, 545/74S, Ry = 5kQ for 54LS/74LS.
tTLH. tTHL Values should be less than or equal to the table entries.
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OCTOBER 1981

LATCHES/FLIP-FLOPS

815807, S808

¢ 8-bit transparent latch —
8TS807

8-bit positive, edge-
triggered register —
8TS808

3-State inverting output
buffers

Common 3-State Output
Enable

Independent register and
3-State buffer operation

DESCRIPTION

The 8TS807 is an octal transparent latch
coupled to eight 3-State output buffers.
The two sections of the device are con-
trolled independently by Latch Enabile (E)
and Output Enable (OE) control gates.

The data on the D inputs are transferred to
the latch outputs when the Latch Enable
(E) input is HIGH. The latch remains trans-
parent to the data inputs while E is HIGH,
and stores the data present one setup
time before the HIGH-to-LOW enable tran-
sition. The enable gate has about 400mV
of hysteresis built in to help minimize
problems that signal and ground noise
can cause on the latching operation.

The 3-State output buffers are designed to
drive heavily loaded 3-State buses, MOS
memories, or MOS microprocessors. The
active LOW Output Enable (O—E) controls

/

’807 Octal Transparent Latch With 3-State Outputs
808 Octal D Flip-Flop With 3-State Outputs

TYPE TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT
DELAY (Total)
875807 10ns 105mA
8TS808 8ns 116mA

ORDERING CODE

PACKAGES | | ke TA=0"CHo +70°C | Voo =SV 210%:Tam = 3G 10 + 125°C
Plastic DIP N8TS807N ¢ NBTS808N
Ceramic DIP NB8TS807F e NB8TS808F S8TS807F . S8TS808F
INPUT AND OUTPUT LOADING AND FAN-OUT TABLE
PINS DESCRIPTION 8TS
All Inputs 1Sul
All Outputs 10Sul

NOTE
An 8TS unit load (Sul) is 50pA I)y and —2.0mA I .

all eight 3-State buffers independent of
the latch operation. 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 8TS808 is an 8-bit, edge-triggered reg-
ister coupled to eight 3-State output buf-
fers. The two sections of the device are
controlled independently by the Clock
(CP) and Output Enable (OE) control gates.

The register is fully edge triggered. The
state of each D input, one setup time be-
fore 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
minimize problems that signal and ground
noise can cause on the clocking opera-
tion.

The 3-State output buffers are designed to
drive heavily loaded 3-State buses, MOS
memories, or MOS microprocessors. The

PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC)
8TS807 8TS807 8TS808
2 3 4 5 [} 7 ] 9
| I O I A I 1 1
8TS807 8TS808 o = e
et dopoa
— ™ °E°o Q Q2 Q3 Q4 05 Qs O C
oE [0 20] Vo OF [ [20] v
o R = R TTT15L00 L N e N
o SN e KMo o U 1
o5 5] [l a; 03 [5] [7E] o 4] 174 S 17
= SN =E 8TS808
o5 [7] F9G; 05 7] oey falf]»e1|a 5 N8 5 | [ 168
. T . - | ] |
GND [0 JE  GND [10] [11] cp 1—d ot r_| 14 7 I 14
Q G Q0; Q3 04 Qs Qs QO
T3 379 35777 s | 13 8 | 13
19 18 17 16 15 14 13 12
Veg =Pin 20 8 [~ 12 9 12
GND =Pin 10
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LATCHES/FLIP-FLOPS

815807, S808

active LOW Output Enable (OE) controls

the data in the register appears at the out-

means they will neither drive nor load the

all eight 3-State buffers independent of puts. When OE is HIGH, the outputs arein  bus.
the register operation. When OE is LOW, the HIGH impedance “off” state, which
LOGIC DIAGRAM, 8TS807
Do Dy 0 D3 Dg Dg Dg Dy
@ 3 @ 5) 6) [y} @ ©)
T
an” ] Y 4 L 4 A 4 A
E D E D E D E D E D E o E D E D
Q Q Q Q Q Q Q Q
o
o «19) | (18 an (16) (15) 12 a3 (12
Vce =Pin 20 Qg Q Q, 0; 64 65 Qg 0;
GND=Pin 10
LOGIC DIAGRAM, 8TS808
Do D4 Dy D3 D4 Dg Ds 07
@ (€] (@) (5) ®) Y] @) ©)
cP —i>cﬁ
an L 5 ) 4 L L L L
CP D CP D CP D CP D CP D cP D CP D cP D
Q Q Q Q Q Q Q
& o
(" I (19) (18) an (16) (18) (14) (13 (12
[+ Q4 Q, a; Q, Qs Qg 07
Vec =Pin 20
GND =Pin 10
MODE SELECT—FUNCTION TABLE, 8TS807
INPUTS OUTPUTS
OPERATING MODES — INTERNAL REGISTER
OE E D, Qp-Q;
. L H L L H
Enable and read register L H H H L
. L L | L H
Latch and read register L L h H L
. . H L I L 2
Latch register and disable outputs H L h H @
MODE SELECT—FUNCTION TABLE, 8TS808
INPUTS OUTPUTS
OPERATING MODES — INTERNAL REGISTER
E CP D, Q,-Q;
, L 1 I L H
Load and read register L ' h H L
. . H 1 I L (V4]
Load register and disable outputs H " h H @

H = HIGH voltage level
h = HIGH voltage level one setup time prior to the LOW-to-HIGH clock transition
L = LOW voltage level

92

| = LOW voltage level one setup time prior to the LOW-to-HIGH clock transition
(2)= HIGH impedance “off"’ state
t = LOW-to-HIGH clock transition
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LATCHES/FLIP-FLOPS

815807, S808

ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted.)

PARAMETER S8TS N8TS UNIT
Vee Supply voltage 7.0 7.0 \"
Vin Input voltage -05to +5.5 -05t0 +55 \
Iin Input current —-30to +5 —-30to +5 mA
Vour Voltage applied to output in HIGH output state -051t0 + Vg —-05t0 + V¢ \'
Ta Operating free-air temperature range -55to0 +125 0to 70 °C
RECOMMENDED OPERATING CONDITIONS
8TS
PARAMETER - UNIT
Min Nom Max
v Supoly volt Mil 45 5.0 5.5 \
u voltage
ce PRIy voTlag Com'l 4.75 5.0 5.25 v
ViH HIGH-level input voltage 2.0 v
. Mil +0.8 v
Vi LOW-level input voltage
Com’l +0.8 \'
lik Input clamp current =18 mA
Mii -20 mA
lon HIGH-level output current
Com’l -~6.5 mA
Mil 20 mA
loL LOW:-level output current
» Com’l 20 mA
Mil - 55 +125 °C
Ta Operating free-air temperature
Com’l 0 70 °C
NOTE

V)L = +0.7V MAX for S8TS at Tp = + 125°C only.
DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.)

8TS807, 808 .
PARAMETER TEST CONDITIONS! UNIT
Min Typ? Max
Mil 24 3.0 v
Von HIGH:-level output voltage Vee=MIN, V,,=MIN, V| = MAX, lgy = MAX
Com’l| 2.4 3.1 \
Vee=MIN, V= MIN Mil 0.5¢ v
v LOW-level output voltage cc M ' loL= MAX s
o P g ViL= MAX oL Com’l 05 v
Vi Input clamp voltage Vee=MIN, I= Ik -1.2 v
Off-state output current, _ _ o
lozH  HiGH-level voltage applied Veo=MAX, Viy=MIN, Vo =2.4v 50 #A
Off-state output current, _ _ _
lozL | owlevel voltage applied Veo=MAX, Viy=MIN, Vo=05V -50 #A
Input current at maximum _ _
I Input voltage Voo = MAX, V|=5.5V 1.0 mA
i HIGH-level input current Vee=MAX, V=27V 50 pA
Iy~ LOW-level input current - Vgo= MAX, V|=0.5V -0.25 mA
Short-circuit output
'os Current3 u u pU VCC= MAX -40 -100 mA
lecL 8TS807 105 160 mA
lcc  Supply current (total) Vo= MAX leoL All inﬂ:ts grounded, 8TS808 102 140 mA
CP, OE=4.0V
lecz D inputs = GND 8TS807 131 180 mA

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 Voo =5V, Tp=25°C.

3. lpg is tested with Vo1 = + 0.5V and Voo = Voo MAX+ 0.5V. Not more than one output should be shorted at a time and duration of the short circuit should not exceed one
second.
4. VoL = +0.45V MAX for S8TS at To = +125°C only.
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LATCHES/FLIP-FLOPS

815807, S808

AC CHARACTERISTICS T,=25°C, Voo = 5.0V

8Ts
PARAMETER TEST CONDITIONS C,=15pF, R = 2800 UNIT
Min Max
fmax  Maximum clock frequency Waveform 6, 8TS808 75 MHz
tp.y  Propagation delay 14
tpy.  Latch Enable to output Waveform 1, 8TS807 18 ns
tery  Propagation delay 9
tpy  Data to output Waveform 4, 8TS807 13 ns
te,y  Propagation delay 15
t.  Clock to output Waveform 6, 8TS808 17 ns
tpzy  Enable time to HIGH level Waveform 2 15 ns
. 8TS807 18
tpz.  Enable time to LOW level Waveform 3 8TS808 18 ns
tpyz  Disable time from HIGH level Waveform 2, C, = 5pF 9 ns
tpoz Disable time from LOW level Waveform 3, C, = 5pF 12 ns
'NOTE
Per industry convention, fpax is the worst case value of the maximum device operating frequency with no constraints on t;, t¢, pulse width or duty cycle.
AC SETUP REQUIREMENTS T,=25°C, Vo =5.0V
8TS
PARAMETER TEST CONDITIONS - UNIT
Min Max
tw(H) . 6
Latch Enable pulse width Waveform 1, 8TS807 ns
tw(l) 7.3
ts Setup time, Data to Latch Enable Waveform 5, 8TS807 0 ns
th Hold time, Data to Latch Enable Waveform 5, 8TS807 10 ns
tw(H) . 6
twlL) Clock pulse width Waveform 6, 8TS808 73 ns
ts Setup time, Data to Clock Waveform 7, 8TS808 5 ns
ty, Hold time, Data to Clock Waveform 7, 8TS808 2 ns
TEST CIRCUITS AND WAVEFORMS
TEST CIRCUIT FOR 3-STATE OUTPUTS INPUT PULSE DEFINITIONS
Vee Vee
Ry I i
% oy tw oo AMP (V)
s Vi
Vin Vour 1 NEGATIVE | KYM M
PULSE
GENERATOR D.U.T. PULSE 10% 10% ov
Rr l C'I Shx D — L—'THL('I) iTLH(tr)—-I f—
— = = = 1 — I‘—'TLH(M THLD—] |
S2 90% 90 % AMP (V)
= POSITIVE
SWITCH POSITION PULSE M M
Test Switch 1 Switch 2 10%7 | W K1%% __ ov
::‘er c?:: o Cc';;s;d Vp= 1.3V for 54LSI7ALS; Vjy = 1.5V for all other TTL families.
tpHz Closed Closed
tpLz Closed ‘Closed
DEFINITIONS
R = Load resistor to Vc; 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 Zgyy of Pulse INPUT PULSE REQUIREMENTS
Generators. FAMILY P
D =Diodes are 1N916, 1N3064, or equivalent. Amplitude Rep. Rate Pulse Width trLH trHL
Ry = 1k for 54/74, 54S/74S, Ry = 5kQ for 54LS/74LS.
tTXLH, tTHl(_)rValues should be I)t(as's thanogr equal to the table entries. 8T8 3ov TMHz 500ns 25ns 25ns
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LATCHES/FLIP-FLOPS

815807, S808

AC WAVEFORMS

LATCH ENABLE TO OUTPUT DELAYS
AND LATCH ENABLE PULSE WIDTH

o\ / \
e
BT

Waveform 1

3-STATE ENABLE TIME TO LOW LEVEL
AND DISABLE TIME FROM LOW LEVEL

OE \ m 7[ Vm
- iPZLo] -lpL2z *'
Q \ m

f =1.5V
Waveform 3

DATA SETUP AND HOLD TIMES

D m

n(H)

A
s Lwﬁ~L

Q % Q=D %%
7

Waveform 5

3-STATE ENABLE TIME TO HIGH LEVEL
AND DISABLE TIME FROM HIGH LEVEL

e\ /;——“—
b

Q % m =1.5V

Waveform 2

PROPAGATION DELAY DATA
TO Q@ OUTPUTS

PHL:

Waveform 4

CLOCK TO OUTPUT DELAYS
AND CLOCK PULSE WIDTH

| 1/tmax l

l:——- tw(H) — twil) =

tPHL 'PLM
% m

Waveform 6

/

[+]

DATA SETUP AND HOLD TIMES

i/

.

I

Waveform 7

VM = 1.5V for 54/74 and 54S/74S, V)= 1.3V for 54L8/74LS.
The shaded areas indicate when the input is permitted to change for predictable output performance.
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¢ 8-bit transparent latch

¢ 3-State inverting output
buffers

e Common 3-State Output
Enable

¢ Independent register and
3-State buffer operation

DESCRIPTION

The 8TS809 is an octal transparent latch
coupled to eight 3-State output buffers.
The two sections of the device are con-
trolled independently by Latch Enable (E)
and Output Enable (OF) control gates.

The data on the D inputs are transferred to
the Inverting latch outputs when the Latch
Enable (E) input Is HIGH. The latch re-
mains transparent to the data inputs while
E is HIGH, and stores the data present one
setup time before the HIGH-to-LOW en-
able transition. The enable gate-has about
400mV of hysteresis built in to help mini-
mize problems that signal and ground
noise can cause on the latching operation.

The 3-State output buffers are designed to
drive heavily loaded 3-State buses, MOS
memories, or MOS microprocessors. The

OCTOBER 1984

815809

Octal Transparent Latch With Inverting 3-State Outputs |

TYPE TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT
DELAY (Total)
8TS809 10ns 105mA

ORDERING CODE

COMMERCIAL RANGES MILITARY RANGES
PACKAGES Voo =5V £5%; Ty =0°Cto +70°C | Voo =5V £10%; Tp= —55°Cto +125°C
Plastic DIP N8TS809N
Ceramic DIP N8TS809F S8TS809F

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE

PINS DESCRIPTION 8TS
All Inputs 1Sul
All Outputs 10Sul

NOTE
An 8TS unit load (Sul) is 50xA i) and —2.0mA Ij,.

active LOW Output Enable (OE) controls
all eight 3-State buffers independent of
the latch operation. 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.

PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC)
NN
11 T c1
L =l Voo »
9 [Z] 5] G7 3 4 7 8 13 14 17 18 s o D b2
Do 8] D. I I I v
o:% %D: 11—500 Dy Dy Dy Dy D5 Dg DOy 4. | N
& ] 6] Qg 7] N 6
Gz [E] 5] 05 ™ osoo @y 02 Q3 Q4 Q5 Qg QF 8 | N8
P2 [ ] Os ¥ 7 77 31 17
Dy [E] 73] D4 2 5 6 9 12 15 16 19 13 .12
G 2] 2] G4 ‘éﬁ%:::: fg 14_ | N1S
GND [10] 1] €
LA N 16
18 [N19
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LATCH

875809

LOGIC DIAGRAM

Do 04 D, Dy D4 Ds Dg Dy
@) @) @ ®) (13) (14 an (19)
E —-|>c
an A ) ) 4 4 5 5 b
E D E D E D E D E D E D E D E D
) [ a ] [ ] ) q
m e ® ® ® (12) s iy (9)
Qp Q4 Q Q3 Q4 Qg Qg 73
Vee =Pin 20
GND=Pin 10
MODE SELECT—FUNCTION TABLE
INPUTS OUTPUTS
OPERATING MODES — INTERNAL REGISTER
OE E D, Q,-Q,
. L H L L H
Enable and read register L H H H L
. L L | L H
Latch and read register L L h H L
. . H L | L 2
Latch register and disable outputs H L h H @
H = HIGH voltage level
h = HIGH voitage level one setup time prior to the HIGH-to-LOW enable transition
L =LOW voltage level
| = LOW voltage level one setup time prior to the HIGH-to-LOW enable transition
(2)= HIGH impedance (off) state
ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted.)
PARAMETER S8TS N8TS UNIT
Vee Supply voltage 7.0 7.0 v
Vin Input voltage -05to +5.5 -05to +55 v
Iin Input current -30to +5 ~30to +5 mA
Vour Voltage applied to output in HIGH output state —-051t0 + Ve ~0.51t0 + Vg \'
Ta Operating free-air temperature range —-55to0 +125 0to70 °C

Signetics
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LATCH

815809

RECOMMENDED OPERATING CONDITIONS

8TS
PARAMETER UNIT
Min Nom Max
y Suppl 1t Mil 45 5.0 55 \"
cc upply voltage -
Com’l 4.75 5.0 5.25 v
ViH HIGH-level input voltage 2.0 \
. Mil +0.8 v
Vi LOWe-level input voltage
Com’l +0.8 v
lik Input clamp current -18 mA
Mil -20 mA
lon HIGH-level output current
Com’l -6.5 mA
Mil 20 mA
loL LOW:-level output current ,
Com’l 20 mA
. . Mil - 55 +125 °C
Ta Operating free-air temperature -
Com’l 0 70 °C
NOTE
V|L= +0.7V MAX for S8TS at Tp = + 125°C only.
TEST CIRCUITS AND WAVEFORMS
TEST CIRCUIT FOR 3-STATE OUTPUTS INPUT PULSE DEFINITIONS
Vee Vee
AL i t y AMP
% 90%) w 90% "
PULSE Vi Vour st NEGATIVE | XYM M
GENERATOR DUT. l PULSE 10% 10% o
<
Ry J_ C|I TRX D —] L—'THL(N) lTLH('r)—‘I [
= = = = = — I——mu«r) wnum—-l —
S: AMP
? 90% 90% "
= POSITIVE
SWITCH POSITION PULSE VM ™
Test Switch 1 Switch 2 10%F | tw | 0% ov
tpzH Open Closed _ v
tpzL Closed Open VM = 1.3V for 54LSI74LS; V) = 1.5V for all other TTL families.
tpHZ Closed Closed
tpLz Closed Closed
DEFINITIONS
R = Load resistor to Vcc; 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 INPUT PULSE REQUIREMENTS
Generators. FAMILY o
D =Diodes are 1N916, 1N3064, or equivalent. Amplitude | Rep.Rate | PulseWidth | tyipy | YyHi
Ry = 1k for 54/74, 54S/74S, Ry = 5k for 54LS/74LS.
tTLH» tTHL Values should be less than or equal to the table entries. 8ts sov MHz S00ns 25ns 25ns

Signetics




LOGIC DIVISION OCTOBER 1981

LATCH 815809

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

8TS809
PARAMETER TEST CONDITIONS' - UNIT
U R Min Typ? Max
Vou HIGH-level output volt Vee=MIN, Vi = MIN, Vy = MAX, oy = MAX wi| 24 30 v
-level o voltage = ,Vig= ,Vy = D lon =
OH vel outpu g cc H L OH Com'l| 24 31 v
Vee=MIN, Vi =MIN Mil 0.5 v
VoL LOW-level output voltage cc VA ' loL= MAX
o P 9 ViL=MAX oL Com'l 05 | v
Vik Input clamp voltage Vee=MIN, [|=1g -1.2 v
Off-state output current, _ _ _
lozi  HiGH.level voltage applied Voo=MAX, Viy=MIN, Vo =2.4V %0 #A
Off-state output current, _ _ _ _
lozt L ow-level voltage applied Veg=MAX, Viy=MIN, Vo =08V 50 wA
Input current at maximum _ _
I input voltage Vo= MAX, V,=5.5V 1.0 mA
Ly HIGH-level input current Vee= MAX, V=27V 50 A
I,  LOW:-level input current Voo = MAX, V=05V -0.25 mA
los  oior-oyoult output Veo= MAX -40 -100 | mA
lccL  Supply current (total) Vo= MAX 105 160 mA

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 Voo =5V, Tp = 25°C.

3. lpg is tested with Vo= + 0.5V and Vo = Voo MAX + 0.5V. Not more than one output should be shorted at a time and duration of the short circuit should not exceed one
second.

4. VoL = +0.45V MAX for S8TS at Tp = +125°C only.

AC CHARACTERISTICS T,=25°C, Vcc=5.0V

8TS
PARAMETER TEST CONDITIONS C_=15pF, R = 2800 UNIT
Min Max
trer Latoh Enabla o output Waveform T 18 e
e Weveform 4 I
tpzy  Enable time to HIGH level Waveform 2 15 ns
tpzL Enable time to LOW level Waveform 3 18 ns
tpyz  Disable time from HIGH level Waveform 2, C_=5pF 9 ns
tp.z  Disable time from LOW level Waveform 3, C; =5pF 12 ns
AC SETUP REQUIREMENTS T,=25°C, Vcc=5.0V
PARAMETER TEST CONDITIONS - 8Ts UNIT
Min Max
tWH) | aich Enable pulse width Waveform 1 6 ns
tw(b) 7.3
ts Setup time, Data to Latch Enable Waveform 5 0 ns
ty Hold time, Data to Latch Enable Waveform 5 10 ns
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LATCH 815809
AC WAVEFORMS

LATCH ENABLE TO OUTPUT DELAYS
AND LATCH ENABLE PULSE WIDTH

‘PHL
Q \ M
3-STATE ENABLE TIME TO LOW LEVEL
AND DISABLE TIME FROM LOW LEVEL

|w(m—.|<_ twil)—
‘PLH“
Waveform 1
7( m

OE \ M
- tpzL—~ <tpLZ |
Q \ Vm 7f— =1.5V
L osv
Waveform 3

3-STATE ENABLE TIME TO HIGH LEVEL
AND DISABLE TIME FROM HIGH LEVEL

- tpzu'l <+ tpHZ

fvm

Waveform 2

PROPAGATION DELAY DATA
TO Q OUTPUTS

OE

Waveform 4

DATA SETUP AND HOLD TIMES

Y-

4

l_ thit)
t5(L)
Q Q=0

Z// L //%

l‘ ih(H) -
t5(H)

L]

Waveform 5

Vpm =15V

The shaded areas indicate when the input is permitted to change for predictable output performance.

=1.5V
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PACKAGE OUTLINES

N PACKAGE (PLASTIC)

F PACKAGE (CERDIP)

LEAD NO. 1

&HHFHH’\H'H(‘(

7.67 (.302) MAX.

P A VLA AN YT
19.94 (.785) 0:31 {020) 8.13(.320)
-94 (. 445 (175)] 4. 8.13(:320)
79,18 (.755) 368 145)| 7-37 (290) | 2.29 (.000)
| ]
(NOTE)

0.36 (.014) T

i

NON-CUMULATIVE

N PACKAGE (PLASTIC)

ﬁﬁﬁﬁﬁ(\ﬁ(‘l—

LEAD NO. 1

(’H_ LEAD NO. 1
O O 6.40 (.252)
6.22 (.245)
19.18 (.7585) 7.87 (.310)
18.92 (.745) 318 ‘ 125) 7370290 | 1.73 (.068)
297 "5 1.46 ].057)
0.89 (.035)
0.38 (.015)
() (NOTE)
1 0.38 (.015) I
0.25 (.010)
1.32(.052) 343 135
112044} L_ 305 ¢ 120) 10.03 (.395)
0.53 (.021) 2.16 (.085) ~762(300)
0.38 (.015) * 279 (110) 1.65 (.065)
2.29 (.090)

0.20 (.008)
1.78 (.070]
Sretoao— —»I H e
7.62 (.300)
4.19 (.165)
279(110) 318 (.125)
0.58 (.023) 2.29 (.090) 2.49 (.098)
0.38 (.015 NON-
{ ) CUMULATIVE 178 (.070)

F PACKAGE (CERDIP)

LEAD NO. 1

[HHHH\H'HH\H'HH’HHII—

: 6.40'(.252)
O .22 (.245) 7.67 (.302) MAX.
1.02 (.040)
WAVAVAVAVAVAY! NP NP e N 0.51(.020)
19.94 (.785) j4.45 (175)] _ 8.13 (.320) |
19.18 (.755) 3.18 (125) 7.87 (.310) 19.18 (.755) 3.68 (.145)[ ~ 7.37 (.290) |2.29 (.090)
18.92 (.745) m 7.37(.290) :Z: fg:z;; ] | 7 |
’ ' (NOTE)
4 (?OTE‘ | 0.36 (.014) F—I
[} 0.38 (.015) 1.78 (.070) 0.20 (.008)
0.89 (.035) T (o70] 076 (.030) ! I.."I 1o 03 ( 395) |
eI 0.25(.010) 0.76 (.030) _‘_“__| 7 62300
1.27 (.050) 419( 4.19 (.165)
1.32 (.052) |‘j_| 3.43 (.135)|__ 10.03 (.395) 0.58 (.023) _i_;_g_: ;;g; T o T
1.12 (.044) 1 305 (120} "7.62 (.300) 0.38 (.015)
279 (110 0.76 (.030) ON-
729 (.090) 0.57(.020) CUMULATIVE
053(.021)  \oN.CUMULATIVE
038 (.015)
NOTE
Lead spacing shall be measured within this zone.
a. Shoulder and lead tip dimensions are to centerline of leads.
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PACKAGE OUTLINES

N PACKAGE (PLASTIC) F PACKAGE (CERDIP)
LEAD NO.1 LEAD NO. 1
nannannand I BANANNNNAND
O 6.40 (.252] 7.67 (.302) MAX.
ﬂ 6.22 1.245)
WAVAVAVAVAVAVLVAY, L\PAYAVAVAVAVAVAVAN
26.92 {1.060) 3.68 (.145) 25.146 %’9903 445 (175) 8.3 (320)
76.64 (1.085) 0,89 (.035) | 2.02 (115)| 287 (:310) 45 16 (085) 2926 (942 3L 737 120}
038(.015) | | 7.37(.290)  |730 (.055) 2.29 (.090)
)R_L 1.02_(.040) l
‘NfOTE) ﬂ 38 (075 (NOTE)
0.38 (.015) )
t 0.26 (.010) 1 moss {.014) t
1.78 (.070]

1.32(.052) F—Mo m‘%‘ﬁa{ 279 (110 1.27 (.00 10.03 (395
112(044) | - sl ! 058 (033 Fatoon r< a0 | [ 7823000

053(021) 279(110) 2.03(080)  FgE(120) 0.387(.015) NON- 4.19 (.165)

038(015) 229(0%0)  1.78 (070) ) CUMULATIVE 348 (125)

NON-CUMULATIVE
W PACKAGE (FLAT PAC) W PACKAGE (FLAT PAC)
a0 (058 1.40 (.055)
I [LEADNO.T ot az0) ol | ::“ 2:045; LEAD NO. 1 0,51(.020) 1.3 (.045)
( | 7.76 (.305) —
0.13 (.005) ————— 75 (. ] "'f 9.14 (.360)

MIN. :=T 7.49 (.205) [ ————————  —— B.64 (380)
——— -——.—L 9.14 (:360} ——  — 10.03 (.395)
— — 8.38 (:330) — 1 — 9.40 (.370)

|
7.87 {.310) 6.60 (.260) 0.48 (.018) 9.40 (.370) 6.99 (.275)
TR I 597 (23] 2184 (g60) | 038 1O16) 1 8.38 (.330) 6.22(.245) w LM
.84 (860) | 0.89(.035) 000 MIN 24.38 (.960) 0.38(.015)  0.25(.010)
21.34 (840) 0.38 (.015) 23.88 (.940}
|} | ¢
_1. iy 1 !
T 1 1 ==
1 |
0.15 (.006) [+—0.76 (.030) 1.02 (.040) | 2.16 {.085)
0.15 (.06} "l 076 (03 1.02(»40)__1 Lz.m 085) 0.08 (.003) '_r"om (020 1.40 (.0551
0.08 (.003) 057 (020 140 1.055)
i
NOTE
Lead spacing shall be measured within this zone.
a. Shoulder and lead tip dimensions are to centertine of leads.
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SALES OFFICES

SIGNETICS
HEADQUARTERS
811 East Arques Avenue
Et?nnmlo California 94086
Phone: (408) 739-7700
ARIZONA

Phone: (602) 265-4444
CALIFORNIA

Canoga Park
Phone: (213) 340-1431
Curnlno
hone: (408) 725-8100
ne: (213) 670-1101

Phone 713 83“980
(213) 588-3

San
Pmﬂu) 5600242
COLORADO

Aurora

Phone: (303) 751-5011
CONNECTICUT
Don

inan. Danbul
Phone (203) 7431 1?

DELAWARE
Call: Micro-Comp, Baltimore
Phone: (301) 247-0400
FLORIDA

ugnhm Point
hone: (305) 782-8225
GEORGIA

anta
Phone: (404) 953-0067
ll.l.lml

Schmementhz) s43705
INDIANA

Kokomo

Phone: (317) 453-6462
KANSAS
Overland Park

Phane: (313) 492-3398
MARYLAND
Glen Burnie

Phone: (301) 787-0220

ASSACHUSETTS
Woburn

Phone: (617) 938-1000
MICHIGAN
Farmington Hills

Phone: (313) 476-1610
MINNESOTA

Edina
Phone: (612) 835-7455
NEW IERSEY

Cherry Hill
Phone (609) §65-5071

Phone:.{ZOl) 981-0126
NEW YORK

Phone: (315) 451-5470

etville

Phone: (516) 7520130
Vl*gluus Falls

one: (914) 297-4074

%ﬂ CAROLINA

Phone: (919) 851-2015

10

Phone: (614) 888-7143
TENNESSEE
Greenevitle

Phone: (615) 639-0251

Austin
Phone: (512) 458-2591
Phone: (214) 661-1296
UTAH

Bountitul

Phone: (801) 298-2624
CANADA
SIGNETICS CANADA, LTD.

Etobicoke, Ontario
Phone: (416) 6266676
SJGNETICS CAH

Phone" (514) 6%7 3385

REPRESENTATIVES

ALABAMA
untsville
Electronic Sales, Inc.
Phone: (205) 5331735
CALIFORNIA
Gatos

Sierra Techmhsoa
Phane: (408) 354-9986

LTD.ATEE.

Mgﬁn’lnmint
Phone: (714) 278-8021
CONNECTICUT
Kanan Associates
Phone: (203) 265-2404
FLORIDA

i
Semlronii:'{lsns.:cims
Phone: (305) 831-8233

Semtronic Associates

Clearwater
Phone: (813) 461-4675

ILLINOIS
Elk Grove Village
Micro-Tex, Inc.

Phone: (312) 640-9633
INDIANA
Fort W,

Insum: s, Inc.
Phone: &19) 482-1596

ndianapokis
Insul-Reps, Inc.
Phone: &17) 8425203
10WA

Ced:
c:m!m Inc.
Phone: (319) 3771575

Shw Mission
. Electronic Sales

8.C

Phone: (913) 8886680
MARYLAND
Baltimore

Mlcro-(:omg Inc.

Phone: (301) 247-0400
MASSACHUSETTS
Reading

Kanan Associ

Phone: (617) MMJSJ

MICHIGAN
Bloomtield Hills
Enco Marketin
Phone: (313) 6420203

MINNESOTA
Edina X
Mel Foster Technical Sales
Phone: (612) 9419790
MISSOURI
St ans
8. C. Electronic Sales
Phone: (3]4) 731 1255

NEVADA
Sierra Technalo,
Phone: (408} 354-9986

NEW MEXICO
Al

Poww.e.r'm rises
Phone: (505?298-]913
nﬁu YORK

B':g Dean, Inc.
Phone: (607) 272-2187
OHI0

Norm Case Associates
Phone: {216) 3334120

Ih“'nrm Case Associales
Phone: (800) 362-6631

OKLAHOMA

Tulsa
Cunningham Co.
Phone: (918) 492-0390

OREGON

Hilisboro i
Western Technical Sales
Phane: (503) 6404621

TEXAS
Austin
Cunningham Co.
Phone: (512) 459-8947
nningham Co.

Dllla
Phonr (214) 2334303
jouston

Hi
Cunningham Co.
.Phone: (713) 4614197

!
"I:liern(’:'ogn&m,
Phone: (804) 237-6221
WASHINGTON

Western Technical Sales
Phone: (206) 641-3900
WACS‘HIIETOII DL

Phone: (301) 24 2mg

WISCONSIN
Woukesha

Micro-Tex, Inc.
Phone: (414) 542-5352

DISTRIBUTORS
ALABANA
Hn

tevilie
Hall-Mark Electronics

Pioneer Electronics
Phone: (205) 837-9300
ARIZONA
Phoenix

Halmllonlhmel Electromcs
Phone (602)

iy
Phone: (602) 24&223
CALIFORMIA
Mem

Phom (714) 754-6lll
Hamitton Electro Sales
Phone: (714) 6414100

Culver City
Hamilton/Avnet Elechomcs
Phone: (213) 558-2121
Hamilton/Avnet Electronics

Milita
Phone (?13) 5582601

{ Dusmbuhon Group
Phone: (213) 322-8100

ne
Schweber Electranics’

Phone; (714) 556-3880

Wg Distribution Group
Phone: (714) 9792125

San
Am Electronics

i
Phone 1714' 17510
{le Distribution Group
Phone: (714) 5659171

San Jose
Anthem Electronics Inc.
Phone: (408) 946-8000

Santa Clara
Schwebe
Phone; (408) 496-0

le Distribution Grouj
Phone: (408) 727-2

“nmie

Phone: 1408) 745-6600
Hamitton/Avnet Electvomcs
Phone: (408) 743-33

CANADA

, Aiberia .
[amilton/Avnet Electronics
Phone: (403) 230-3586

Downsview, Ontario
Cesco Electronics
Phone: lllﬁi 6610220
Misﬁssoun
Hami net Ele 0nics
Phone (416) 6777432

Zentront

Phone: (416i 451-9600
Montreal, Quebec

Cesco Electr

Phone (514) 735 5511

Zentron

Phone: (5]4) 735-5361
Ottawa, Onhm

Cesco Electro

Phone (613) 729 5118

Hami on/hmet Electromcs
l’hone 16 61700

Zentr
Phone (613] 2386411

ugbec
Cescocezamnics
Phone (418) 524-4641
nn nlAvnetoElectromcs
Phone: (514) 331-6443
COLORADO
I)omr
Arrow Electronics
Phane: (303) 758-2100

le Distribution Gvo?
Phone: (303) 457-995.

E
amitton/Avnet Electronics
Phone: (303) 740-1000

CONNECTICUT
Danbut

Mam’i!lonlhmet Electronics
Phane: (203) 797- 2800

hweber Electroni
Phone: (203) 792 3500

inglord
Arrow Electronics
Phone: (203) 265-7741

FLORIDA
Ft. Louderdale
Arrow Electronics
Phone: (305) 776-7790
Hamilton/Avnet Electronics
Phone: (305) 971-2900

Schweber Electronics

Phone: (305) 927-0511
Palm Bay

Arrow Electronics

Phone: (305) 725-1480

L Pt
Ha:‘nmm Electronics
Phone: (813) 576-3930

GEORGIA
Atianta

Schweber Electronics
Phone: (404) 4439170

amitton/
Phone (404) 447- 7500
ILLINOIS
Chi

i
Bell Industries
Phone: {312) 982-9210

Grove
Schweber Electronics
Phone: (312) 364-3750
h llbuu

Arrow Electronics
Phone (312) 8939420

Bensenville
Hamilton/Avnet Electronics
Phone: (312) 860-7700

INDIANA

Indianapolis .
Pioneer Electronics
Phone: (317) 849-7300

Phane (317) 844, 9333

Overland Park
Hamitton/Avnet Electronics

Phone: (913) 888-8300
MARVLAND

Baltimore
Arrow Electronics
Phone: (301} 247-5200

Columbia
Hamitton/Avnet Electronics
Phone: {301) 995-3500

Gaithersbury ‘,
Pioneer Washington Electromcs
Phone: (301) 943-0710
Schweber Electronics
Phane: (301) 840-5900

EASSAMUSETTS

Schweber Electronics

Phone: (617) 275.5100
lmhmn

o (o8 2729000

llohuv
Phone (617) 933 8130
Hamilton/Avnet Electronics
Phone: (617) 273-7500

MICHIGAN

Ann Arbor .
Arrow Electronics
Phone: (313) 971-8220

Livonia
Hamilton/Avnet Electronics
Phone; (313) 522-4700

Schw
Phone: (313) 525- 8100
MINNESOTA
Eden Prairie .
Schweber Electronics
Phone: (612) 941-5280
Arrow Electronics
Phone: (612) 830-1800

Hamilton/Avnet Electronics
Phone: (612) 932-0600

MISSOURI

arth
Hamilton/Avnet Electronics
Phone: (314) 344-1200 -

. Louis i

Arrow Electronics

Phone: (314) 567-6888
NEW HAMPSHIRE
Manchester

Arrow Electronics
Phone: (603) 668-6968

Signetics

NEW EIS"EV

Cherry Hil .
Hamilton/Avnet Electronics
Phone: (609) 424-0100

m
Hamitton/Avnet Electronics
Phone: (201 575- 3390

hweber Electroni
Phone: (201) 227- 7880
Arrow Electronics
Phone: (609) 2351900

Saddlebrook
Arrow Electronics
Phone: (201) 797-5800

NEW MEXICO

Hal ””Av et Electronics
Phone: {505) 765-1500

NEW YORK
Buff

alo
Summit Distributors
Phane: (716} 887-2800

East Syr

Phone (315) 437 2642
Farmingdale, L.

Arrow Electronics

Phone (516) 694-6800
u”’ EI chronics

e

th (515) 6521000

leMllo
Mamilton/Avnet Electronics
Phone (516) 454-6012

lochester
Arrow Electroni

Schwel onics
Phone: (716) 424-2222

ury, L.
Schvgher Electronics
Phone: (516) 334-7474
NORTH CAROLINA
Greensboro .
Pioneer Electronics
Phone: {919) 273-4441

Raleigh .
Hamilton/Avnet Electronics
Phone: {919) 829-8030

Winston-Salem
Arrow Electronics
Phone: (919) 725-8711

OHIO

Beechwood .

Schweber Electronics

Phone: (216) 464-2970

Cleveland
Hamilton/Avnet Electronics
Phone: (216) 831 3500

Pioneer Electronic:

Phone (2[6) 587 3600
ille

Arrow Electronics

Phone: (513) 435-5563

D'mmmonmmet Elechomcs
Phone: (513) 433-0610

Pioneer Standard Electronics

Phone: (513) 236-9900
Solon ’

Arrow Electronics

Phone: (216) 248-3990
OKI.AHOIA

Sualny Components
hone: (918) 664-8812

OREGON

Lake 0:\10
Hamilton/Avnet Etectronics
Phone: (503) 635-8831

PENNSLYVANIA
Horsham

Schweber Electronics
Phone: (215) 441-0600

Arrow urgh

Phone 4[2' 85&7000
Pioneer/Pitisburgh
Phone: (412) 782-2300

TEXAS

Austin
Hamitton/Avnet Electronics
Phone: (512) 837-8911

shone: (51"?!350220

ls
Phonr 1214) 341 1147
Hamitton/Avnet Electronics
Phone 214)65Hlll
uality nents
ne: (214 3574949
Schweber I
Phone: (214) 661 5010
louston
Hamilton/Avnet Electronics
Pho% 713) 784}1771
Shone N3 772 7100

Schweber onics
Phone: (713) 784-3600

m itton// ﬂwvnet Electronics
Phone: (801) 972-4300

WASHINGTON
leﬁmn

Arrow
Phone (206 643-4800
Hamilton/Avnet Elechonws
Phol:f) %thn 1ol
J
P {206) 4334500

WISCONSIN

Oak Creek i
Arrow Electronics
Phone: (414) 764-6600

New Berlin .
Hamitton/Avnet Electronics
Phone: (414) 784-4510

FOR SIGNETICS
PRODUCTS
WORLDWIDE:

ARGENTINA

Flgm 1yC
neno!-Aives
Phone: 652 7438/7478

AUSTRAL
Philips |nmnuﬂu:om
Lane-Cov
Phone: (ni) 42741333

Queensland
Brisbane
(07) 277-3332
(08) 450211
Victoria
Melbourne
(03) 5447833
Western Australia
el
(09) 2774199
AUSTRIA
Osurev’h‘chisehe Philips
i
Phone: 93 26 22

BELGIUM
MBLE.

Brussels

Phone: 523 00 00
BRAZIL
ibrape Electronica Ltda.

0 Paulo

Phone: (011) 211-2600
Pl Chlena S0

Santiago

Phone: 39-4001
cnmugli

Bogota

Phone: 600600

- DENMARK
Miniwatt AIS

Kobenhavn

Phone: (01) 69 16 22
l‘ln'l'AIul'.‘;s

Helsinki

Phone: 1 7271
FRANCE

T.C.

Paris

Phone: 355-44-99
GERMANY
Yaivo

Hambury

Phone: {40) 3296
GREECE

i S.A. Hellenique

}

Phone: 915 311
HONG XKONG
Ph{?os HKong Kong, Lid.

Prote: 12245121

INDIA
Peico Electronics & Elect. Ld.
Eicoma Div.

Bombay

Phane: 295-144
ﬁmm g
“ialars

Phone: 581058
Phitips Electrical Lid.

Phone 47567
ITALY
Philips S.p.A.
no
Phone: 26934

JAPAN
Japm L.

Phone (03) 230-152t
Phibz'thcl Korea Lid.
Phone: 444202
NEXICO
Electronica S.A. de C.V.
xico D.F.
Phone: 5331180

Eindhovel
Phone (040) 793333
NEW ZEALAND
Phinps Elmnul Ind. ELCOMA
Phone 867119
NORWAY
!lu;v:nkt AS.
Phone: (02) 15 05 90
RU

Lima

Phone: 628599
PHILIPPINES
thos Indmhhl Dex., Inc.

Phone 868951 9
Philips Portuguesa SARL

Lisbon
Phone: 68 31 21

SINGAPORE/MALAYSIA
Philips Singapore Pe., Ltd.
Singapore
Phone 538811
SOUT
ED. M; m’ﬂ. L.

Johannesbu:
Phone: 24-6701-3

SPAIN
resa S.A.

rcelona

Phone: 329 63 12
SWEDEN
Elcoma AB.

Stockholm

Phone: 08/67 97 80
SWITZERLAND
Philips A.G.

Lurich

Phone: 0144 2211
TAIWAN
Phiﬂptl Taiwan, Ltd.

the: (02) 563-1717
THAILAND
SaoBquMu Radio, Lid.

Phone 34985/36980
I i Phl
Ticare i‘&‘

Istanbul
Phone: 453250

Phone: 015806633
UNITED STATES
inters

national Corp.
yvale, California

Phone: (408 1397100
URUGUAY
Luzilectron SA

Montevideo

Phone: 943 21
VENEZUELA
Industrias

SA

Caracas
Phone: 239-8180
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