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CERTIFICATE OF COMPLIANCE

Nicolet Paratronics Corporation certifies that this instrument complied with all published
specifications at the time of shipment from the factory.

Nicolet reserves the right to enhance or modify this model with no obligation to provide these
enhancements or modifications to previous buyers.

LIMITED WARRANTY

Nicolet Paratronics Corp. (“NPC”) guarantees your analyzer instrument against all defects in
materials and workmanship for a period of one (1) year from the date of delivery to the
original user. All instruments returned to NPC FREIGHT PREPAID during the one year
period will be replaced or restored to proper working condition and returned to the sender
without charge. We neither assume nor authorize any representative or other person to
assume of us any liability in connection with the sale on any shipment of our products.

NOTE

This warranty does not apply to damage caused by shipping, negligence,
accident, unauthorized repair, abuse, misuse, or modification; or to inconven-
iences or consequential damages occasioned by the instrument, or by breach
of any expressed or implied warranty in any way whatsoever will be binding
upon NPC unless executed by a duly authorized officer of the company.

This warranty gives you specific legal rights, and you may also have other rights which depend
on local jurisdiction.

We reserve the right to make changes and improvements in our products without incurring
any obligation to similarly alter products previously purchased.

CAUTIONS

1. BEFORE APPLYING POWER to the NPC-800C, make certain that the
Programmable AC Volitage Selector Card, which plugs into the power module
at the rear of the unit, is inserted in the position corresponding to the line
voltage being used.

Also make certain that the PROPER FUSE IS INSTALLED. The correct fuse
value for each voltage is printed on the back of the instrument, near the fuse
hoider.

Otherwise, serious damage to the internal switching power supply may occur.

2. DO NOT OPERATE this instrument WITH THE TOP COVER REMOVED, as
cooling is reduced and may cause component failure.

3. All service other than that detailed in Section 4 should only be performed by
trained maintenance personnel.



TECHNICAL ASSISTANCE

Applications and service engineers are available should you need assistance with your
instrument.

In Massachusetts, Maine, Connecticut, Rhode Island, and New Hampshire call 617-664-0355.
In California call 415-490-8300.

Elsewhere in the USA call 800-NICOLET (800-642-6538).

Outside the USA, call your nearest Nicolet Paratronics Sales office.

HOW TO USE THIS MANUAL

This manual has been organized to provide as much information as practical and to help you
find any specific item of interest.

If this is the first time you have used a Nicolet Paratronics’ logic analyzer, we suggest that you
at least scan Sections 1 and 2, General Information and Preparation for Use. Then proceed to
Section 3 which provides step-by-step instruction for using each feature of your NPC-800C.

If you are already a user of Nicolet Paratronics’ logic analyzers and merely need guidance in
the operation of this specific model, refer to Section 3.

If you suspect that you are having equipment failure problems, Section 4 contains preliminary
service and troubleshooting hints. Detailed service information is contained in the Mainte-
nance Manual.

Section 5 provides some assistance if you have purchased an option that was not installed at
the factory.

Since there is not yet a “universal definition” for many of the terms related to logic analysis,
Section 6, the Glossary, was created to help reduce confusion.

Sections 7 and 8 are for safe-keeping of information related to your logic analyzer: Applica-
tion Notes and User Instructions for any dedicated probes that you may purchase.
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1.1 INTRODUCTION

This manual provides all the information required to understand, operate and troubleshoot
the NPC-800C, one of five logic analyzers in the NPC-800 Series Logic Analysis System.
These instruments have been designed to provide the digital engineer or technician with all
the tools necessary to solve software or hardware problems. Each analyzer in the NPC-800
Series contains a different set of basic logic analysis capabilities and allows a number of useful

GENERAL INFORMATION

Section 1

options to be added to augment the basic system capabilities, (see Figure 1-1).

: STATE ANALYZER TIMING ANALYZER SERIAL WAVEFORM
INPUTS NPC-800A—32 Data, 2 Clock, 6 Qual 16 Data, Clock Qualifier 8 Data, 8 Control Single Channel
NPC-800B—48 Data, 3 Clock, 8 Qual 8 Data, 8 Control 10pV/Division to
NPC-800C—48 Data, 3 Clock, 8 Qual 8 Data, 8 Control 20V/Division
NPC-800D—48 Data, 3 Clock, 6 Qual 8 Data, 8 Control
NPC-B0OE
Maximum NPC-800A 20 MHz 100 MHz, 8 Channels 19.2K Baud 50 MHz
Data NPC-800B 20 MHz 100 MHz, 8 Channels Receive/Transmit 6 Bit AD
Rates NPC-800C 20 MHz 200 MHz, 16 Channels
NPC-800D 25 MHz 200 MHz, 16 Channels
NPC-800E 200 MHz, 16 Channels
Maximum
Real-Time 1000 Words 2000 Words 1000 Characters 1000 Samples
Memory Depth
Maximum
Auxiliary 1000 Words 2000 Words 1000 Characters 1000 Samples
Memory Depth
NPC-800A 16 2
Trigger NPC-800B 16 2 0%-100%
Levels NPC-800C 16 3 16 Positive/Negative
(Steps) NPC-800D 8 3 Slope
NPC-800E 3
Uses Timing Analyzer
Delays After N Clocks, Not on N Clocks, Before N Clocks, On N Ciocks, Occurs N Times: Triggering/Delay
0<N=<9,999 Circuit
Maximum 999 Words 1800 Words 999 Characters 800 Samples
Pretrigger
Hex, Oct, Decimal 16 Timing: Hex, Oct, Characters-ASCII; Waveform
Display Binary, ASCIl — in Decimal, Binary, ASCIl | Control — Binary, Hex (Software Smoothed
Any Mix etc. or Unsmoothed
Internal State-To-Timing Timing-To-State, Serial, Serial-To-Timing, Waveform-To-Timing
Linkages Waveform Waveform Waveform Serial, State
Counter/Timer Signature Analyzer
Modes Freq., Period, Total, interval Formats STD, and Hex
Max. input Freg. 100 MHz Input Scope Probe (1x/10x)
Scope Probe (1x/10x) or State Gate State Analyzer Word
Input Sources Analyzer Word Recognizers Recognizers
O and Computing Facilities
IEEE-488 Device Controller
RS-232 Slave Master
CPM T & M Processing General Purpose Computer
Histogram Facilities Event Time Interval

Figure 1-1. NPC-800 Series Electronic Workbench
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Detailed specifications for the NPC-800C are found in Section 1.5.
1.2 SYSTEM DESCRIPTION

The NPC-800C consists of a 48-channel state analyzer and a 16-bit channel timing analyzer.
Featuring a 9-inch CRT and a standard ASCII keyboard, (see Figure 1-2) it has provisions for
internal and external options, (see Figure 1-3). The logic analyzer operating software has 48k
bytes of ROM.

Figure 1-2. Basic NPC-800C Architecture



P 75-0HM
h COMPOSITE
CAT VIDEQ

CAT VIDED
|EEE-488 GENERATOR
INTERFACE

2000 CHAR

(OPTION)
VIDED RAM

@ @ 10 LOGIC
ANALYZER
3 CPU BUS & MEASUREMENT

KEYBOARD 48K DYNAMIC RAM
INTERFACE (OPTION) 48K (}swgsm%l;
ANALYZER FIRMWARE (6.8 M L
RS-232C cunmuusn BOM} PROGr
(OPTION) (omou.
KEYBOARD pr—
FLOPPY
DISK(S)
RS-232C
SERIAL 630 EACH
170
DISC EXPANSION PORT

2 ADDITIONAL DRIVES (1.2 MB)

Figure 1-3. NPC-800C Architecture With All Possible Internal Options

1.2.1 Easy Operation

From start-up, all NPC-800 series instruments are easy-to- operate. Menus are organized in a
natural and comfortable manner that take you quickly and simply through the desired test.
Prompting messages, soft keys and labels minimize the need to refer to this manual.

Because all menus default to the most commonly used parameters, simple problem-solving
and meaningful data collections can be performed without any special set-ups. For example,
when monitoring a microprocessor operation, a single keystroke on the NPC-800 allows you
-to see if your ADDRESS, DATA and STATUS signals are functioning properly.

1.2.2 Rapid Set-Up

When power is applied to an NPC-800 series instrument, a Configuration List, {(see Figure
1-4), containing all available test and measurement modes, appears on a 9-inch, 80-character
by 25-line CRT display. At the bottom of the display are labels for six software-directed (or
“soft”) keys which allow you to select the mode best suited to your current application. The
function of each “soft” key changes each time the display changes, but the current function of
each “soft” key is always shown at the bottom of the screen.

NPC-800C
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NiE  NICOLET PARATRONICS 888C CONFIGURATION VER 3 REV A

B - 48 CHNL STATE
2 - 16 CHNL TIMING
3 - 48 CHNL STATE/16 CHNL TIMING
4 - 8 CHNL TIMING GLITCH
5 - 48 CHNL STATE/8 CHNL GLITCH
6 - WAVEFORM RECORDER
7 - 48 CHNL STATE/HAVEFORM
8 - COUNTER/TIMER
9 - SIGNATURE ANALYZER
18 - P 76 SERIAL PROBE TRANSMIT

ESC - DISK OPERATING SYSTEM
BREAK - PROCESSOR SELF-TEST
I - 1/0 CONFIGURATION MENU

Fi F2 F3 F4 FS Fé
STATE SEL DOWN SEL UP COLLECT

Figure 1-4. Configuration Menu

Once the desired mode is selected, the corresponding menu is displayed with its own set of
soft-key labels. The soft keys allow you to access the menu fields so you can “enter in” test
parameters from the ASCII keyboard. If an entry error occurs, a message appears on the
CRT telling you which keys are valid for the current menu operation.



48 CHANNEL STATE MENU

FORMAT:

A
ok set: aPre: § Bere: B ocrrB: B QUALIFIERS FORMAT: -AABBCC EL
CLK QuAL: TER

R BE
PRE-TRIG MEMORY (8-999): [ER WORDS
RESTART:
TRIBGER:
8 BR4B000000K -X000X XX
1 THEN 88420000000 -XX0000 XX AFTER 1888 CLOCKS
2 THEN  BBES00000HX -X00000( XX OCCURS @883 TIMES

H - HEX
0 - OCTAL
Z - DEC
N - BINARY
Y - ASCII
81 - DATA DISPLAY U - USER
Fi F2 F3 F4 FS F6
PREVIOUS NEXT SELECT DEFAULT CONFIG COLLECT

Figure 1-5. State Menu (Three of Sixteen Levels of Triggering are Shown)

Menu fields controlling advanced triggering modes can be turned off at any time, reducing
your triggering set-up to a simpler form. In this manner, you can check that basic triggering
conditions can be satisfied before activating the advanced set-up. This illustrates the time-
saving, “start simple and build” philosophy behind the NPC-800 series. Advanced features do
not obstruct simple problem-solving. They are available and readily accessible when you need
them.

1.2.3 Logic State Analyzer

Readily accessed through the ASCII keyboard, each NPC-800 series analyzer incorporates a
logic state section featuring some of the most powerful software debugging features available
in the industry. Upon initial selection, the state menu defaults to the most commonly-used
parameters so you can collect meaningful data immediately.

When more debugging power is needed, you can “build” on the basic state menu by calling up
additional triggering levels, qualifiers, and other features. Operator prompts minimize your
set-up time. A typical NPC-800C state menu is shown in Figure 1- 6.

NPC-800C
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48 CHANNEL STATE MENU

51 - DATA DISPLAY

A
CLK sttt A PrB: fj B PRE: B C prB: B QUALIFIERS FORMAT: -AABBCC EL
CLK QUAL:
orR
PRE-TRIG MEMORY (8-999): SR WORDS
RESTART:
TRIGGER:
8 XO000000000X -X00000 XX
iEE

Fi F2 F3 F4 F& Fé
PREVIOUS NEXT CONFIG COLLECT
Figure 1-6. NPC-800C State Menu
1.2.3.1 Software Analysis
The state analyzer section for the NPC-800C is summarized below:
Number Main Auxxhary
State Clock of Clock | Memory | Memory Trigger Pretrig-
Channels | Qualifiers Inputs Depth Depth Levels gering
48 Dual 3 1000 1000 16 0-999
55-Bit Words Words Words
Wide

The state analyzer allows you to collect ADDRESS, DATA, STATUS, or other synchronous
occurrences from the digital portion of your system, at real-time rates up to 15 million events
per second. And each instrument features menu-controlled linkage to internal or external test

and measurement functions.

1.2.3.2 Collection Clock Qualified Data

NPC-800s Clock Qualification mode extends trace capabilities of each state analyzer’s 1000-
word memory by restricting the data collection to specific events of interest. The clock
qualification field in the state menu is partitioned into two sections: an internal clock qualifier
field and an external field (see Figure 1-7).



48 CHANNEL STATE MENU
FORMAT:
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Clk sEt: APRB: § BPRB: B CPRB: B QUALIFIERS FORMAT: -ARABBCC EL
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PRE-TRIG MEMORY (8-999): HHE WORDS
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Figure 1-7. Clock Qualifier Field

The internal field is used to “self-qualify” data coming into the analyzer from the probes. If a
match occurs between the pattern set into the internal field and an incoming data word, then
that data word is clocked into memory. Since the internal clock qualifier field can be as wide as
the maximum number of channels of the state analyzer, one application of this function is to
collect data over a certain range of addresses or data words. This is accomplished by
specifying, in the internal field, only the most significant address or data bits and leaving the
remaining bits unspecified (don’t care).

To control the data collection, the external clock qualifier field uses separate lines (two per 16-
channel state probe plus one BNC input at the rear of the analyzer). To clock data into the
memory, if one or more of the bits in the external field are set, signals on corresponding probe
qualifier lines must match. A typical application uses microprocessor status signals to restrict
data collection to memory, I/O or other operations of interest.

Clock qualifier fields for each NPC-800C state analyzer are partitioned as follows:

Internal Field External Field Total
State
Data Probe Data Probe EXT BNC Clock
Inputs Qualifiers Connector Qualifier Field
48 6 1 55

NPC-800C
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1.2.3.3 Multiphase Clocking

Multiphase clocking allows data from the 16-channel state probes to be strobed into the
analyzer at different times but displayed as if all incoming data were present simultaneously.
For example, to simplify program tracing, an ADDRESS/D ATA bus can be demultiplexed so
that address and corresponding data words are displayed side-by-side.

1.2.3.4 Triggering

For branch and subroutine analysis, all NPC-800C state analyzers offer multilevel triggering
with auto or manual restart capabilities. Using the state menu, you can build up to 16 levels of
sequential triggering to trace deeply-nested sections of your code. Like the clock qualifier
function, the NPC-800’s state triggering levels are each divided into an internal field and an
external ﬁeld (see Figure 1-8).

48 CHANNEL STATE MENU
Fomr: (SR B E— g
CK SEL: A PRe: § BPRE: B CPRE: B QUALIFIERS FORMAT: -AABBCC EL
CLK QuUAL:
OR
PRE-TRIG MEMORY (8-999): IR WORDS
restarT: R
TRIGGER:
] XO000000000K =X000K XX
[ o
H - HEX
0 - OCTAL
Z - DEC
N - BINARY
Y - ASCII
St - DATA DISPLAY ... U - USER
Fil.oo* F2 F3 F4 F5 Fé
PREVIOUS NEXT SELECT DEFAULT CONFIG6 COLLECT

Figure 1-8. Trigger Qualifier Field

For triggering to occur, incoming data from the probes must match the pattern specified in the
internal field at each trigger level. The trigger fields for each NPC-800 state analyzer are
partitioned as follows:



Internal Field External Field Total
State
Data Probe Data Probe EXT BNC Linkage Trigger
Inputs Qualifiers Connector Bit Field
48 6 1 1 56
The external trigger qualifier field uses the same probe and rear panel BNC control lines as the

external clock qualifier field, plus one linkage bit. Connecting the microprocessor’s branch
status signal to a trigger qualifier line to enable triggering only when a jump instruction is
executed is a typical application. Using the linkage bit to trigger the state analyzer when
commanded by the timing analyzer, the waveform analyzer, or any other test instrument
(including another NPC logic analyzer model) is another typical and powerful application.

Further, at each trigger level, you can specify the time relationship of the current trigger word
to the prior trigger word. For example, you can specify that the trigger word at the current
level occur precisely n clocks after the word on the prior level. Other ways to characterize this
time relationship include: after n clocks, before n clocks, not on n clocks. You can also specify
that the current trigger word occur n times before the state analyzer advances to the next
level.

Each NPC-800C state analyzer also incorporates an AUTO-RESTART feature which auto-
matically resets the analyzer back to the first trigger level if a user-specified triggering
sequence is not completely satisfied. This situation can occur, for example, when an unex-
pected branch occurs during the sequence, so that subsequent triggering conditions cannot be
satisfied. There is also a user-controlled RESTART function which allows you to specify a
pattern in the state menu that resets the analyzer’s trigger stack when that pattern occurs in the
incoming data.

In all, each NPC-800C state analyzer offers approximately 150 state triggering combinations
which can handle virtually any software debugging requirement you're likely to encounter.

For additional time-savings, all NPC-800C state analyzers display test codes that provide a
quick, short-hand method of uniquely identifying your data collection. For each block of
collected data, 16 bits wide by 1000 words deep, a 4-digit hexadecimal test code is computed by
the analyzer using a data compress1on algonthm Thus, two data collectlons can be quickly
compared by simply comparing the “test code”.

To further save time, you can put your NPC-800 to work overnight to detect and isolate hard-
to-find, intermittent failures. Using the state auxiliary memory and a special tnggermg mode
called HOLD /, you can compare a known good reference collection to unknown, incoming
data. If the two collections match, the test is automatically repeated. If a difference is
detected, the NPC- 800 displays the faulty collection with all differences highlighted, ready for
inspection when you arrive at work the next morning.

1.2.3.5 State Analysis—Only One Part Of The Electronic Workbench

The state analyzer’s debugging power is further enhanced when used with other test and
measurement functions. For example, the state analyzer can be linked to the timing analyzer
and analog waveform recorder for cross-domain analysis; with the counter-timer/signature
analyzer for system performance measurements; with the serial analyzer for debugging
RS-232 interfaces; and with other external instruments as part of a completely automatic test
system.
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1.2.3.6 Additional Time-Saving Features

To further save analysis time, data can be specified in the state menu for display in any
combination of hexadecimal, octal, decimal, binary, or ASCII characters. Displayed informa-
tion can be grouped into as many as six different fields, with each field one or more bits wide.
You can also blank one or more bits anywhere in the data field. Using optional disassembly
software, microprocessor ADDRESS, DATA, and STATUS words are disassembled into an
easy-to-read, mnemonic format.

1.2.4 Independent Timing Analyzer

For hardware debugging, each NPC-800C analyzer incorporates an independent timing
analyzer with advanced triggering, data collection, and display capabilities. Like the state
analyzer section, these capabilities, when initially selected, default to the most commonly
used parameters so you can collect meaningful data with a minimum of keystrokes. For more
in-depth hardware analysis, simple ASCII keyboard commands, which are coupled with
operator prompts, reduce the time needed in setting up complex tests. A typical NPC-800C
timing menu is shown in Figure 1-9.

16 CHNL TIMING/STATE MENU

CLOCK
TRIGGER WHEN: :

BE oocurs B CLOCKS AFTER

CHNL ND. A76543216 B76543218 EDGEG FILTER LINKAGE
ARM (B, 1,X)¢ I & B s

TRIG (B41,X)¢
PRE-TRIGGER: [EER

DISPLAY ORDER (8-7,X): |EeE
DISPLAY POLARITY (+4-):

A PROBE B PROBE
THRESHOLD: CH 8-3 CH 4-7 ClK; @ CH 8-3 CH 4-7
-6, 70 +6.35v) EE HEE IRE R
INPUT MODE (S,L): N HENS sos N

S1 - STATE DISPLAY P-EXTS
S2 - TIMING DISPLAY : N-EXT 1
F1 F2 F3 F4 FS Fé
PREVIOUS NEXT SLOWER FASTER CONFIG COLLECT

Figure 1-9. NPC-800C Timing Menu



1.2.4.1 Powerful Hardware Analysis

The timing analyzer section for the NPC-800C is summarized below.

Max Main Auxiliary External | External
Timing | Sampling | Memory | Memory Glitch Clock Clock
Channels Rate Depth Depth Capture Input Qualifier
16 16 ch; 16 ch; 16 ch; YES 1 1
@ 200 @ 1000 @ 1000
MHZ words words

Like the state section, the NPC-800’s timing analyzer can be linked to other internal or
external test and measurement functions to trace hardware and software interactions in your
system.

1.2.4.2 Advanced Triggering

The optimum number of triggering levels for a timing analyzer is two because only one level
makes relatively routine timing measurements difficult. More than two levels implies branch
and subroutine tracing applications which are best performed by the state analyzer.

For this reason, NPC-800’s timing analyzer includes two levels of word recognition: ARM and
TRIG. A significant advantage is that the analyzer trigger events are processed at up tc 200
MHz, 16-channels wide.

When you use both trigger levels, three conditions must be satisfied before the timing
analyzer will collect data:

1. the ARM event must occur,
2. the specified delay between ARM and TRIG must be satisfied, and
3. the TRIG event must occur.

Because of the large number of interactive signals in today’s digital systems, it is necessary for
a timing analyzer to provide the user flexibility in specifying the time relationship between the
ARM and TRIG events. The NPC-800s timing analyzer accomplishes this through the
following powerful delay modes:

® TRIG occurs GREATER THAN nnnn clocks AFTER FIRST ARM
® TRIG occurs AFTER nnnn ARMS

In the above modes, GREATER THAN can be changed to LESS THAN or ON; AFTER
can be changed to BEFORE; FIRST can be LAST; ARM can be substituted for ARM; and
TRIG for TRIG. The bar symbol over the ARM and TRIG words identifies the nonoccur-
rence triggering mode.

Thus, for example, if an expected TRIG event was not occurring exactly nnnn clocks after the
ARM event had ended, you would simply use the following triggering mode to see what was
really happening:

NPC-800C
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TRIG occurs ON nnnn clocks AFTER LAST ARM

In all, there are approximately 50 timing triggering combinations which can satisfy virtually
any hardware debugging requirement.

If your problem is broader in nature, involving hardware-software or even digital-analog
interactions, you can readily link the triggering of the timing analyzer to various combinations
of state, waveform, or other, external measurement resources. For example, by linking the
timing and state sections, you can observe and measure the performance of both the hardware
interrupts and the associated software routines.

1.2.4.3 Complex Timing Measurements Made Easy

Because timing information is generally more difficult to analyze than state or analog
information, a good timing analyzer should have extensive, yet easy-to-use, display manipula-
tion capabilities. The display facilities of the NPC-800’s timing analyzer have evolved through
four generations of analysis instruments and provide one of the most useable presentations of
timing information on the market.

For instance, when timing information is displayed, a moveable, inverse video graticule gives
you an overview of the position and amount of data being displayed relative to the entire
contents of the timing memory, (see Figure 1-10).
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Figure 1-10. Typical NPC-800 Timing Display at 20X Magnification



Furthermore, all important timing parameters—sample rate, magnification factor (up to
X20), screen interval, and cursor locations and origin—are all shown with displayed data so
you don’t have to go back to the parameters in the menu to make sense of your timing
measurements.

To make the display more meaningful, you can name each channel with the 8-character label
of your choice. '

If you need to rearrange the display order and polarity you don’t have to adjust the probes;
simply make the necessary changes in the timing menu. Probe input comparator thresholds
are also ASCII-keyboard selectable. A single keystroke gives you a state-equivalent display
which can then be formatted in hexadecimal, octal, binary, decimal or ASCII.

1.2.4.4 Comparison Testing

Like the state analyzer, the timing section has a separate, matching, auxiliary memory for
comparing current data collection with a known good reference. There is alsoa CORRELA-
TION mode which tells you (mathematically on a channel-by-channel basis) how closely main
and auxiliary data collections match.

For example, if pulses are intermittently missing in a hardware sequencer, data in the main
and auxiliary memories differ. Thus, the correlation factor for that particular channel will be
low. A single keystroke selects a main/auxiliary memory comparison mode to automatically
highlight those missing pulses.

If you’d like to have a permanent record of this and any other tests, and the associated menu,
simply save them on the optional diskette.

1.2.4.5 High Speed Collecting

For high-speed work, you can select the 200 MHz internal clock speed. The NPC-800C
actually processes the ARM and TRIG events at up to 200 MHz. Thus, you can trigger and
collect 1000 samples at five nanosecond intervals, increasing the probability of capturing and
viewing those high-speed problems.

1.2.4.6 Timing Memory Reconfiguration

Another mode, the 8-CHANNEL GLITCH, partitions 16-channel timing memory into an 8-
channel glitch memory and a corresponding 8-channel data memory. This mode is used to
display glitches as they occur in relationship to actual data, superimposing the glitch data onto
the timing data.

1.2.4.7 Keyboard

One of the most time-saving features of the NPC-800C is its standard ASCII keyboard, (see
Figure 1-11). This keyboard allows the operator to send data to the computer and to make data
entries or menu changes in the logic analyzer and other analysis sections of the instrument.
Most keys are the same as they are on an ordinary terminal or typewriter; that is, they type the
same alphanumeric characters. This familiar arrangement permits faster programming and
menu set-ups without learning dedicated keys.

For their mutual protection during transport, the keyboard assembly folds up conveniently
over the CRT and optional disk drives.

NPC-800C
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Figure 1-11. Detachable, Folding Keyboard

When you turn on the NPC-800C, allow 5 to 30 seconds for the CRT to warm up. The
NPC-800C is in the Analyzer mode upon power up. The initial display is a list of analysis
functions. To use the keyboard for computer operations, escape Analyzer mode by pressing
ESC key. Then load a CP/M diskette as described in Section 2.3.3. After the CP/M version
number appears, you should then see a line and a blinking reverse video block cursor in the
upper left-hand corner (the home position) of the screen.

The cursor identifies where the next character can be written. The screen contains 2000
normal character positions or 25 lines of 80 characters each. Only one character can occupy a
character position at any given time and will remain there until it is erased or replaced. Upon
pressing ESC key, the processor clears the screen by placing spaces in all character positions.

The keyboard consists of single-pole/single-throw switches in a matrix which are scanned by
keyboard-encoding hardware located in the keyboard. The hardware is periodically polled by
the software.

1.2.4.8 Alphabetic Keys

The keyboard incorporates the standard 26 letters of the alphabet (in lower-case or upper-
case as determined by the SHIFT key). Use the CAPS LOCK key to obtain upper-case letters
only.

1.2.4.9 Nonalphabetic Keys

Nonalphabetic keys are those with double markings. These include the numbers 0 through 9,
punctuation marks, and special characters. The lower marking is generated when the SHIFT
key is released, while the upper marking is generated with the SHIFT key down. The CAPS
LOCK key will not shift these keys.



1.2.4.10 Nondisplayable Keys

In addition to the standard typewriter keys, the following eleven function keys are included in
the keyboard:

RETURN — Moves cursor to first character position. If cursor is already at first character
position, it remains there. RETURN is also called “carriage return” (CR). An automatic line
feed is included in the RETURN function.

LINE FEED — Moves cursor down one line. If cursor is at bottom line, a LINE FEED
causes it to remain there, but all data on screen moves up one line. Data on top line are lost as
they are scrolled up and off screen.

SPACE BAR — Causes cursor to move one character position to the right. If you depress
SPACE BAR when cursor is at right end of a line, cursor remains there since neither a
carriage return nor a line feed is generated.

BACK SPACE — Moves cursor one space to left. If cursor is at start (left end) of a line, it will
not move when BACK SPACE key is depressed.

DELETE — Causes last character entered to be cancelled.

TAB — Moves cursor to next tab stop (eight character spaces) to the right. Using columns
numbered from 1 through 80, tab stops are fixed at 9,17, 25, 33, 41, 49, 57, 65, and 73. If cursor
is at a character position 73 through 79, it only moves one character position to the right each
time the TAB key is depressed. If cursor is at character position 80, it will not move.

ESC (Escape) — In a general sense, causes software to enter and exit special modes.
Normally this key is only used when the computer option is installed.

REPEAT — When this key is held down, with another key, it repeats the function of the other
key as long as both keys are held down. The repeat rate is approximately five-characters per
second.

BREAK — When this key is selected, it generates a continuous space and is generally used to
tell the computer that you wish to interrupt program execution. With the Configuration List
displayed, break key initiates PROCESSOR SELF-TEST.

S1, S2 — These two keys are special keys that function according to prompts in the logic
analyzer menus.

CTRL — To send control codes to the processor, hold down this key while one of the other
keys is depressed.

1.2.4.11 Special Keys (F1-F6, LABELS, RESET)

F1-F6 — There are six software-directed (“soft”) keys below the CRT that are automatically
labeled on the screen by software.

LABELS — Depressing LABELS key causes a prompting message to appear on right-hand
side of CRT. Prompting message is dependent on analysis mode. It lists keys that can be
selected to alter menus, change display formats, and save or recall data.

RESET — The red RESET key returns the NPC-800C to an initial power-on condition:

NPC-800C
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processor RAM is cleared and the CONFIGURATION LIST appears on the CRT. A beep
indicates completion of RESET.

To avoid causing an accidental RESET, this key must be held down for approximately two
seconds.

NOTE
RESET erases all menu parameters and auxiliary memory data.
1.3 ACCESSORIES SUPPLIED
1.3.1 General Purpose Probes

To simplify interconnections, each NPC-800C is supplied with a complete set of probes and
terminators. Three probe types are available: the Model 51A, the Model 81 and the Model 87.
Each Model 51A accommodates 16 state channels, two qualifiers and an external clock. Each
Model 81 probe accommodates 8 timing channels, 1 qualifier and a clock. The Model 87,
which is actually a set of 5 dual-channel probes, is offered as an alternative to the Model 81.
Whereas the Model 81 is perfectly suitable for monitoring signals that are physically in the
same general area of your system, the Model 87 is ideal for the analysis of large systems where
monitoring points can be as far as eight feet apart, (see Figures 1-12 and 1-13).

Figure 1-12. Standard Probes and Accessories




Figure 1-13. Optional Model 87 Probe Set (Replaces Model 81)

When optional test and measurement functions are installed, such as waveform or counter
timer/signature analyzers, a Model 90 X1/X10 probe is provided.

For all probes, compatible terminators are included which are color-coded and labeled for

easy identification. State and timing probe terminators interface with IC clips, wire-wrap pins,
and spring-loaded miniature grabbers.

1.3.2 Basic Equipment
The following items form the basis of every shipment:
1. NPC-800C Logic Analysis System
2. Probes
Each state and timing analyzer has the following probes as standard:
® State Analyzer: Three Model 51A state probes, (16-channel variable threshold).

e Timing Analyzer: Two Model 81A timing/state probes (8-channel variable thresh-
old timing).

3. Probe Terminators

For connection to the system-under-test. The following probe terminators are standard:
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® Model 52-1: One provided with each Model 51A probe.

® Model 82-1: One provided with each Model 81A probe.

® Model 83-1: One provided with each Model 81A probe.

NOTE
A package of 30 “ball clips” is included with the terminators.

4. Miscellaneous Items

* Accessory case

+ 3-wire line cord

* Logic analyzer test card

* Operator’s manual
1.4 OPTIONS DESCRIPTIONS
1.4.1 Nonvolatile Memory
To further reduce test time, one or two integral 5%-inch floppy disk drives can be installed in
the NPC-800C. Simple commands allow you to store menu set-ups and test results. Later,

these tests can be recalled and executed. A blank diskette can accommodate approximately
fifty individual tests.

Figure 1-14, NPC-800C With Disk Drives Installed

1-18



1.4.2 Diskette

The NPC-800C uses a 5%-inch, double-sided, double-density flexible disk drive. When
buying additional diskettes, specify certified double-density, two-sided operation diskettes.
Nicolet Paratronics’ P/N 112-0503-0002 is Dysan’s model 204/2D, PN802067 soft-sector,
double-sided, double-density, 96/100 tracks or an equivalent.

Each of the two integral floppy disk drives use a 5%-inch, double-sided, double-density, soft-
sectored, 96 TPI diskettes, with 660k bytes of formatted capacity. There is a connector at the
rear of the NPC-800C which, using an external, dual-drive expansion chassis, allows you to
expand the disk memory system.

1.4.3 Waveform Analyzer

Though there are many digital systems, you still have to find problems caused by analog
signals. That’s why NPC offers a plug-in, waveform analyzer option for the NPC-800 series.

The waveform analyzer plug-in, which provides cost-effective, high-speed, analog waveform
recording, can be used to uncover problems resulting from analog and digital interactions in
your system. Using a 6-bit, a/d converter, analog signals are sampled at rates to 50 MHz,
providing an effective 3 dB bandwidth of 10 MHz.

Each time a data collection is initiated, 1000 samples are stored. Displayed sample points are
software-smoothed for readability. . ‘

1.4.4 Powerful Analog Analysis

The waveform analyzer section is summarized below:

No. Of Max Main* | Auxiliary* | External Input Pre-
Analog | Sampling | Memory | Memory Clock Voltage Trigger
Channels Rate Depth Depth Input Range Data
1 50 MHz 1000 1000 1 5mV/DIV
to 0-999
Samples | Samples 200 V/DIV | Samples

*The waveform analyzer uses the timing analyzer’s main and auxiliary memories.

Like the state and timing analyzer sections, the waveform analyzer can be linked to other
internal or external test and measurement functions.

1.4.5 Scope-Type Menu

Because it incorporates familiar, scope-like parameters, the waveform menu is easy to use. To
record a waveform, select PROBE TYPE, (X1/X10), INPUT COUPLING,
ATTENUATOR, DC OFFSET, TRIGGER LEVEL, and TRIGGER SLOPE. Next, select
the Free Run or Single Shot mode and choose an appropriate sample rate, up to 50 MHz, (see
Figure 1-15).
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WAVEFORM ANALYZER MENU
PROBE TYPE:

INPUT COUPLING:
VERTICAL ATTENUATION:

E oy

DYNAMIC RANGE: TO +2. 60

TRIGGER LEVEL (8-188% OF SCREEN):

5 - +0.00v
TRIGGER SLOPE: §
CLOCK:  588nS

USE TIMING MENU TO SELECT CLOCK, TRIGGER MODE & LINKAGE
SET ARM OR TRIGGER LINKAGE TO "W" FOR NON-AUTO-TRIGGER
TIMING CHANNEL A TRIGGER & ARM WILL BE SET TO DON'T CARE
IN COLLECTION

Fi F2 F3 F4q F5 Fé
PREVIOUS NEXT SELECT DEFAULT CONFIG COLLECT

Figure 1-15. Typicai NPC-800 Waveform Menu

When an incoming analog signal meets the threshold and slope requirements that you have
set into the menu, the waveform analyzer triggers and collects 1000 samples. These samples
are stored in the timing analyzer’s memory and can be displayed in one of the following four
formats: software-smoothed, raw sample points, software interpolated, or binary.

1.4.6 Easy Analog Measurements

Waveform display manipulation is similar to that used by the timing analyzer. A moveable,
inverse video graticule at the bottom of the CRT indicates the position and amount of
waveform being displayed relative to the entire 1000-sample data collection. For closer
inspection, any waveform section can be magnified up to 20 times. Also, any point on the
waveform can be selected as the origin so you can directly read instantaneous voltage and time
value differences as you sweep the cursor across the screen, (see Figure 1-16).
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Figure 1-16. Typical Waveform Display

Similar to the state and timing analyzers, the waveform section allows you to store both the
menu and a reference waveform for comparison testing. If you want permanent storage, the
waveform and associated menu can be transferred to diskette. You can even label the
waveform for easy identification when the test is later recalled.

1.4.7 Cross-Domain Analysis

Although the waveform analyzer is very useful as a stand-alone tool, its enormous debugging
power becomes apparent when you link it to the state or timing sections of the NPC-800C. For
example, when you need to examine closely the power-on characteristics of both the analog
and digital portions of your system, you can set the waveform analyzer to trigger the state
analyzer when the +5 volt power supply reaches a certain threshold. At this point, the
NPC-800C simultaneously collects both the +5 volt signal and the associated power-up
subroutine.

As a second example, you can use the state analyzer to trigger the waveform analyzer upon
the occurrence of an I/O address. The waveform analyzer could then be used to monitor the
output signal at a serial port, while the state analyzer is collecting the associated I/O
subroutine.

1.4.8 Performance Monitoring
As hardware and software become more complex, the time your system takes to complete a

given task becomes an important consideration. That’s why the NPC-800’s plug-in, counter-
timer option is a useful performance monitoring tool during system test and integration.
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1.4.9 Using Counter-Timer Plug-In

The counter-timer offers you a choice of four different modes of operation: FREQUENCY,
PERIOD, INTERVAL, and TOTAL. For stand-alone operation, a single, scope-type probe
allows you to make conventional counter-timer measurements at various points in your
system, (see Figure 1-17).

COUNTER/TIMER

6ATE TIME: FEER

proBe TYPe: BB THrReSHOLD: TR

Fi F2
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PREVIOUS NEXT SELECT HSZD - e
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Figure 1-17. Typical Counter-Timer Menu

However, for more complex measurements, particularly those involving performance
monitoring, the counter-timer can be linked to the state analyzer’s word recognizers, allowing

measurements to be made on the data coming into the three 16-channel state probes, (see
Figure 1-18).
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Figure 1-18. Measuring interval Between Two State Events

Using this internal linkage mede, performance monitoring examples include measuring the
frequency of occurrence or average period of a subroutine counting the total number of times
a particular address or data word occurs during a program and determining the time elapsed
during the execution of a particular segment of code.

1.4.10 Histograms

To be time and cost-effective analyzing system performance, NICOLET has provided
software that gives a graphic presentation of statistical information collected from the target
system under test. Using the state analyzer or the counter-timer hardware capabilities, this
graphic display, in bar chart format, allows a broad overview of the target system.

The optional histogram feature allows use of the state analyzer in conjunction with the
counter-timer hardware. This software operates in two modes, Event Histograms or Time
Interval Histograms.

To monitor the relative time consumption in the target system, the Event Histogram mode
allows you to select up to eight different events. These events are specified by the user as eight
ranges, (such as address ranges). Then, when the logic analyzer is started, the state analyzer
processes its clock qualifiers and trigger events while collecting data. Once the logic analyzer
has filled its memory with data, the Event Histogram software examines the data to determine
whether any of the data fits within any of the specified event boundaries and accumulates the
quantity of data words within each event. Then the logic analyzer collects another set of data,
repeating data examination and accumulation of occurrences of specified events, each time
ending the examination with a bar chart display depicting the relative amount of time spent
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within each event boundary by the target system. Because of an increasing statistical sample
size, the longer the logic analyzer is allowed to monitor the target system the more accurate
the histogram becomes, (see Figure 1-19).

j NICOLET PARATRONICS CORPORATION
EVENT HISTOGRAM DISPLAY

TOTAL EVENTS = 241576

RANGE HISTOGRAM OF SAMPLED EVENTS
READS &1
WRITES 9% .

05 CALLS 29% —

10 REQ. 1%

(=1"] 18 28 38 48 sa 68 ra =12 29 168
NOTE: "OTHER" EVENTS ARE THOSE NOT WITHIN A SPECIFIED RANGE

F1 F2 F3 Fa4 " Fs Fé
MENU START

Figure 1-19. Event Histogram Bar Chart Display

The Time Interval Histogram software operates in a slightly different manner. The user
specifies only one event, again a range with upper and lower boundaries. But this time the
counter-timer measures the time interval between upper and lower boundary words. There-
fore, the user also specifies up to eight ranges in time, (see Figure 1-20). Then, at each
occurrence of the specified event, the counter-timer measurement is compared to each of the

eight ranges in time. The quantity of occurrences within each range in time is accumulated
and displayed in bar chart format.
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= NICOLET PARATRONICS CORPORATION
EVENT HISTOGRAM DISPLAY

TOTAL EVENTS = 355698 BRE '"'OTHER" EVENTS

RANGE HISTOGRAM OF SAMPLED EVENTS
READS s8% I
WRITES 5%

s caLLs  31%

10 REGS. z B '

"OTHER"

=0] ia 2e 38 48 56 68 78 =1] %6 168
NOTE: "“OTHER" EVENTS ARE THOSE NOT WITHIN A SPECIFIED RANGE

Fi F2 F3 Fa FS Fé
MENU START

Figure 1-20. Time Interval Histogram Menu

Using the Event Histogram mode the NPC-800C provides an overview of the total perform-
ance of the target system. This mode also provides performance information on a single event
within the target system, allowing the user to optimize software or hardware to achieve faster
system operation.

1.4.11 Signature Analysis For Fault Isolation

The signature analyzer resides on the same plug-in board as the counter-timer. And like the
counter timer, the signature analyzer can be linked to the state analyzer’s word recognizers.
This enables start and stop signals to be a minimum of one-bit wide, similar to conventional
signature analyzers, or equal to the channel width of the state data probes.

With a one-bit start and stop signal, a single scope-type probe is used to monitor the serial data
stream associated with each node in the circuit-under-test. This serial data stream, gated by
‘the start and stop signal, is used to develop the four-digit signature, (see Figure 1-21).
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SIGNATURE ANALYZER
SIGNATURE FORMAT: EgiRll
XOO0COC BXO0CK00 XOR000M X00CO00N( XO0000MKX 30000000 ~X000X XX

XCOOGONK X000 00000 X000 000000, XXCO0OKK = X00KX XX

PROBE TyPE: HERS THRESHOLD: EEENE
U97F
Fi F2 F3 F4 F§ Fé
PREVIOUS NEXT SELECT HOLD CONF16 COLLECT

Figure 1-21. Simple One-Bit Signature Analyzer Menu

When the start and stop signal is more than one-bit wide, you can develop signatures of more
complex events. For example, if the start word was a subroutine call address and the stop
word was a subroutine exit address, a unique signature of that subroutine would be developed
by using the LSB of the address as the input serial data stream. In this manner, software bugs

or revisions can be readily identified, (see Figure 1-22).




SIGNATURE ANALYZER
SIGNATURE FORMAT:
B 00 48 XX XX X0 XX -X00000( XX
BEE 98 4F 500 30X XX XX -X00CHK XX
PROBE TvPE: HER THRE SHOLD:

B78C
Fi F2 F3 Fé4 FS Fo

PREVIOUS NEXT SELECT HOLD CONFIG COLLECT

Figure 1-22. Signature Analyzer Menu For Developing Software Signatures

The algorithm that is used develops the same four-digit signature as other industry-standard
signature analyzers.

1.4.12 Model 70 For Bidirectional Serial Testing

In many applications, the ability to troubleshoot an RS-232 interface is an essential part of the
system testing task. The Model 70 Serial Communications Probe is a cost-effective way of
adding bidirectional serial testing capability to your NPC-800C. Simply insert the Model 70’s
TEE connector between your computer and its peripheral and use the NPC-800’s state
analyzer and Model 70 transmit menu to capture, analyze, edit and transmit serial informa-
tion, (see Figure 1-23).
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P1 MODEL 78 TRANSMIT
{ 5 18 15 28 25 38 35 48 45 58

881 THE QUICK BROWN FOX JUMPS OVER THE LAZY WHITE DOG
851 8123456789

18t

isi

281

CHARACTER COUNT: 99

ENTER DATA IN: (USE F1 KEY)
SEND DATA BIT 8 AS B  (USE F3 KEY)

AL (RIGHT)y ~H (LEFT), AJ (DOWN), K (UP) TO MOVE CURSOR
S2 - CONTINUOUS XMIT (ANY KEY TO STOP)
S1 - ESCAPE KEY FOR SPECIAL KEYS
SET A CLK TO 1 TO RECEIVE DATA THROUGH THE M78 PROBE

F1 F2 F3 F4 - F5 Fé
BASE _ CLEAR BIT 8 END DATA CONFI6 XMIT

Figure 1-23. Model 70 Serial Transmit Menu

LED’s on the Model 70 Serial Probe provide a real-time indication of the activity on the
RECEIVE, TRANSMIT, and STATUS pins. Baud rates from 50 to 19.2K baud are switch-
selectable on the probe. Other switches allow you to define pins 2 and 3 as RECEIVE or
TRANSMIT, and to define the number of stop bits, parity, and word length (see Figure 1-24).



Figure 1-24. The Model 70 Serial Probe

The Model 70 Serial Probe only requires 16 state channels. Therefore, to support additional
measurements in your system, there are 32 extra state channels, 16 timing channels, and other
internal test functions.

As an example, assume you have a peripheral device that is not functioning properly. Is the
problem in the computer, in the device, or in the interface itself? With the NPC-800C/Model
70 combination, you have all the resources you need to rapidly isolate the problem. Use the
RECEIVE and TRANSMIT modes to identify the computer, the peripheral, or the interface
as the source of the problem.

1.4.13 Eight-Bit and 16-Bit Dedicated
Microprocessor Probes For Fast Software Debug

As the software used in system design grows, a logic analyzer and a dedicated probe with real-
time disassembly capabilities become invaluable tools for analysis and debug. Real-time
disassembly gives the user the ability to look at software execution at full system speeds. The
data collected are then displayed in easy-to-read assembly language mnemonics.

1.4.14 Quick Connection

Using a pre-wired IC clip, each dedicated probe offers quick, Where space is a problem, a
low-profile “piggy-back” socket is also available.

All necessary signals for clocking data into the NPC-800C are automatically generated by
circuitry inside the probe. Data collection includes address, data, control and status lines. One
example of a dedicated probe is shown in Figure 1-25.
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Figure 1-25. Dedicated Probe for the 8086
1.4.15 Powerful Analysis Capabilities

Used in conjunction with the dedicated probes, the NPC-800C’s powerful clock and trigger
qualifiers can simplify the analysis of your program’s execution. With these qualifiers you can
collect specific MPU operations or a combination of operations from among the following:
MEMORY READ/WRITE, /O, OPCODE FETCH, MPU STACK READ/WRITE, and
BRANCHES, (see Figure 1-26).



MAIN TRIG 0000 F3 OPCODE FETCH(TAIL)
+001 0000 FF REFRESH

LOC: TRIG +002 0001 JP 0040H
+003 0001 FF REFRESH

SIG: E3D7 +004 0002 40 OPERAND FETCH

36ES +005 0003 00 OPERAND FETCH
D8D3 +00& 0040 LD SP, 23FCH

+007 0002 FF REFRESH
+008 0041 FC OPERAND FETCH
+009 0042 23 OPERAND FETCH
+010 0043 LD 1Y,00A0H
+011 0003 FF REFRESH
+012 0044 21 OPCODE FETCH(TAIL)
+013 0004 FF REFRESH
+014 0045 AO OPERAND FETCH
+015 0046 00 OPERAND FETCH
+01&6 0047 SET 7, (IY+55H)
+017 0005 FF REFRESH
+018 0048 CB OPCODE FETCH(INCOMPLETE)
+019 0006 FF - REFRESH
+020 0049 S5 OPERAND FETCH
+021 0044 FE OPCODE FETCH(TAIL)
+022 OOFS 21 DATA READ

Figure 1-26. Typical Disassembly

Also, unwanted microprocessor activities, such as WAIT states and REFRESH cycles, can be
purged from the data collection. Once set up, all modes are switch-selectable at the probe and
require no further changes to the NPC-800C’s menu. Additional software analysis capabilities
include triggering on one operation, such as a BRANCH, and collecting a different opera-
tion, such as memory READS.

In relation to the actual operands and memory addresses being generated, all of the
NPC-800C’s 8-bit and 16-bit dedicated probes allow true, real-time disassembly of instructions
being executed. Furthermore, NPC’s dedicated probes do not interfere with real-time
operation of the target MPU.
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1.4.16 Advanced Analysis Capabilities

Depending on probe type, NPC'’s dedicated probes require 32 to 48 state channels. As shown
below, this leaves the remaining channels and test functions for an in-depth analysis of events
on or off the microprocessor bus:

Dedicated Channels Logic Analysis Channels Remaining
Probe Required
Type* by Probe

8080,

8085, 16 Timing
Z80, 32 State plus
6809, 16 State
6809E,

6800,

6802

8086 48 State 16 Timing
8088

68000

General Purpose

For example, assume you are using the timing section to monitor a hardware interrupt
subsystem and the state section to monitor the MPU. By linking the two sections, you can
capture the interrupts while simultaneously disassembling the associated interrupt handling
subroutine.

1.4.17 NPC-800C — A General-Purpose Computér

The NPC-800C departs from conventional test equipment by giving you full access to its
internal microcomputer for automatic control, test storage, post-processing, and general-
purpose computing applications.

The NPC-800C uses an 8085 CPU and two operating systems: one operating system is in
ROM and supports all test and measurement functions; the other optional operating system,
CP/M, resides on disk and supports all computer-related activities. These two operating
systems are designed to interact during automatic testing, test storage, and post-processmg of
collected data.

Each stored test can incorporate comments, instructions, and other pertinent information.
For example, in an engineering lab application, test comments could include date of test,
name of engineer, test or probing procedures, and remarks. On the production line or in the
field, step-by-step procedures can accompany stored tests to increase the productivity of test
personnel

*Contact Nicolet Paratronics Corporation for the availability of dedicated probes not listed.
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fi)ed autokest.sub

T
[
2§ T0 THE OPERATOR: YOU'RE GDING TO PERFORM 2 TESTS,
35 IT'S IMPIRTAYT THAT YOU FOLLOW THE INSTRUCTIONS CAREFULLY,
4
5§ STATE TEST: AFTED CADING THE INCTRUCTIONS BELGH, PRESS RETURM
4 KHEM THE CURSOR FLASKES, THIS WILL CALL THE STATE TEST
Bt i A, CONMECT THE 4 STATE PROBE TO THE 4 SITE OF THE TEST CARD,
9t ) B, IMEN THE CONFIAURCTION LIST ACPEARS, RUESS THT COLLECT KEY,
18 3 C, GFTER THE TECT 16 COMPLETE, PRESS THE OONFIS MEY FOLLOMED 8Y THE
1 ESC KEY TO RECEIVE INSTRUCTIONS FOR THE NEXT TEST,
[k
13§ REMEMBER, PRESS RETURN WHEN THE CLRSOR FLASHES.
148 PAUST
15 LARECALL STATE
168 4
170 ¢ TIMING TEST
18
190§ A COWMECT THE B TIMING PROBE TO THE B SIDE OF THE TEST CARD,
280§ B, HHEM THE COMFIGURRTION LIST APPEARS, PRESS THE COLLECT KEY,
28§ O, AFTER THE TEST [§ COMPLETE, PIESS THE CONFIG KEY FOLLOMED B THE
2 ESC KEY TO RECEIVE INSTRICTIONG FOR THE NEXT TEST,
P
240 PAUSE
- % LARECALL TIMING
2 ¢
270 3 WMEFORM TEST (OPTIMAL:
8
9§ & CONMECT THE STOPE PROEE TO THE WF TESTPOIMT (& THE TEST Cafd,
38 ; B, AFTER THE COOFISURATICN LIST £PPEARS, BRESS THE COLLECT KEY,
3§ O, THIE CDMPLETES THE TTIT SERIS,
R OPAISE
3 LARECALL WAE
3
6 4
K'Y I

Figure 1-27. Simple Automated Test Program With Operator Prompts, Using Computer Option
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DIR

A: PIP Con : XSuB CON ¢ ED CON : ASH con
A 0T COM : LOAD  COM : STAT Con : Duse  COM
A: SUBNIT COM : PRINT  COM : KYBDTEST COM : FORNATZ COM
A: CRUN23 COM : FORMAT! COM : GPIBEXS@ COM : LARECALL COM
f: UC2 COM : LASAVE COM : LADISA COM : CA2 Con
A: LA COM : RANTEST COM : SAVREC COM : CRUN2  COM

A: CBAS  COM : XREF COM : GPIBPSBE MAC : SAVRECES NAC
A: GPIBPSBE REL : GPIBEXS@ REL : SAVRECS@ REL : SAVREC  ASM

A: GPIBEX INT : GPIBEX8@ BAS : LADISCBR BAS : GPIBEX BAS
fA: GPIBBA BAS : GPIB BAS : LADISC  BAS : RS232EX BAS

f: RS23ZEX 821 : PRINARY ONE : DoBBS : DoBMbR
fA: 8885 + RS232EX INT : D188 + DoBRSE
A: D4g8 : DBeas : DBBBS s READ NE

fir UC2 LST : PRINARY ¢ 80 BAS : 60080  DAT
h: 50 INT : TERNINAL COM : EMWNA BAK : CTSA  BAS
A: GBAYE  DAT : 188 DAT : 8888 DAT : 0985  DAT
A: 8386 DAT : 6804 DAT : IEEE488 DAT : XFER con
A: INTRP  INT : INTRP  BAS

A

Figure 1-28. Typical CP/M Diskette Directory (your listing may differ)
1.4.18 System Architecture

The NPC-800C incorporates a bus-oriented microcomputer architecture. Internal 8085 CPU,
CRT, keyboard, memory and I/O subsystems, as well as the logic analyzer and other
measurement functions, all interface to the CPU bus as shown in Figure 1-3.

Since the analyzer’s control programs are contained in 48K of ROM, all test and measure-
ment functions are totally independent of the CP/M operating system and the disk drive.

In contrast, all general-purpose computing tasks use the integral disk drive and the CP/M
operating system as the primary interface. As shown in the figure, for execution, programs are
downloaded into 48k of user RAM. It’s important to note that this user RAM is separate from
the real-time data acquisition memories associated with the state and timing analyzers.

The 9-inch CRT display is memory-mapped and uses an 80-character by 25-line format. A
256-character display generator provides full ASCII and graphics character sets.

1.4.19 CP/M Enhancement |

Although there are hundreds of reasonably priced applications programs on the market
offering higher level languages, engineering and scientific packages - even word processing,
CP/M was chosen for the NPC-800C because it is the single most commonly used operating
system.

Through CP/M, the user can also generate his or her own programs. These programs can be



written in assembly language or such high-level-languages as CBASIC*, FORTRAN, PAS-
CAL, or PL/1.

A printer driver program is available that enables the NPC-800C to provide both text and
graphics hardcopy on an Epson MX-80A printer. (Most of the illustrations in this manual
were made using this program.)

In conjunction with its CP/M Operating System, the NPC-800C’s computer option allows you
to perform the following:

 Automatically execute a series of stored tests using simple CP/M commands or the built-in
GPIB CONTROLLER. Standard IEEE-488 commands in CBASIC permit automation of
internal test functions as well as control of external GPIB instruments.

* Execute commercially available CP/M application programs for solving engineering equa-
tions, circuit simulation, and report generation; even before hardware and software have
been developed.

* Generate programs in CBASIC, FORTRAN, PASCAL, and other high-level languages to
support your particular application. CBASIC is included at no cost with your computer
option.

* Construct a low-cost, universal development system. Commercially available compilers and
assemblers, and in-circuit emulators add software development capabilities to the NPC-800C.

1.4.20 Post-Processing Analyzer Data

Prior to the NPC-764 and NPC-800 Series, the logic analyzer user had to be satisfied with
whatever data manipulation and display modes the manufacturer provided. However,
through CP/M, post-processing programs can be written to support special applications.
These programs can be generated in assembly language, CBASIC,* or other languages.

As a simple example, an applications program can be written to transfer previously collected
data between the NPC-800C’s state and timing sections. In this manner, you can display data
collected by the state analyzer in a timing diagram format; or you can display state and timing
data side-by-side on the same screen in the state format of your choice. Other post-processing
examples include searching for certain pattcrns or sequences in the data collection, generating
custom or nonstandard data displays such as histograms, and implementing special algorithms
such as computing the Fourier transform of a previously-digitized analog waveform.

The commands that allow transferring of data between various analyzer memories and the
48k of user RAM are an integral part of the standard, NPC-800C I/O software described in
the following pages. Besides allowing the manipulation of data within the NPC-800C, these
commands also enable you to transfer normal or post-processed data to external GPIB or
RS-232 devices.

1.4.21 The NPC-800C — A Low-Cost Development System
During the hardware and software integration phase of a project, a logic analyzer can be

indispensable for uncovering subtle bugs. If the bugs are hardware-related, they can generally
be fixed on the spot. However, if they are software-related, you may have to save up (and

*CBASIC is included with each computer option.
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work around) enough bugs to make it worthwhile to halt the integration process and go back
to the main development system to generate corrected code.

By adding a stand-alone emulator and a PROM programmer to your NPC-800C (equipped
with the computer option), software bugs can be fixed as they occur. This can be a more
efficient and effective way to perform software integration since the debugging process can
proceed without the delays often associated with having to access the main development
system. Both the emulator and the PROM programmer interface to the NPC-800C’s RS-232

port.

With the above set-up, software changes can be quickly implemented and tested in your
system. When the changes are successful, new PROM:s can be programmed.

1.4.22 Automated Testing and Remote Control

A unique I/O software package, which allows the NPC-800C to be a central part of a powerful
IEEE-488 automated test system, permits RS-232 MASTER/SLAVE operation in remote
control applications. Additionally, the I/O software allows you to readily place the NPC-800C
under the control of another computer.

1.4.23 Single I/0O Menu Speeds GPIB and RS-232 Set-Ups

The /O software, which is an integral part of the ROM-based test and measurement
operating system, does not require the CP/M operating system during manual operation. The
associated /O CONFIGURATION MENU incorporates all of the fields necessary to
manually set up the NPC-800C for GPIB and RS-232 operation. The menu consists of four
quadrants: GPIB, RS-232, INPUTS, and OUTPUTS, (see Figure 1-29).

1/0 CONFIGURATION MENU
INTERFACE: [EIEEEER * - iNTerFece: [IEEEER
ADDRESS: BB %  MODE:
%  BAUD RATE:
TERM SEQUENCE. : R < PARITY: pupLEx: IR
Talk: Bl LISTEN' N % HWORD LENGTH: B
RETURN OPTION: * sTOP BITS: |
*
*
KEYBOARD: *
GP1B: #*
RS232: *
MEMORY: *
6PIB SLAVE ADDRESS: B 6 -GPIB
R -RS232
1 -INPUTS
0 -OUTPUTS
D -DEFAULT
ALL
Fi F2 F3 F4 F5 Fé
PREVIOUS NEXT SELECT DEFAULT CONFI6  TRANSMIT

Figure 1-29, /O Configuration Menu



On the GPIB quadrant of the /O Configuration Menu, the NPC-800C can be set up as a
CONTROLLER or a LISTENER/TALKER. On the RS-232 quadrant the instrument can be
a MASTER or a SLAVE. In the TRANSMISSION INPUTS quadrant, data can come from
the keyboard, from GPIB or RS-232 ports, or from various analyzer memories. Then, using
the TRANSMISSION OUTPUTS quadrant, you can send data to the CRT, to various
analyzer data memories, or out the GPIB or RS-232 ports. As a simple example of the use of
the /O CONFIGURATION MENU, consider an automatic test application that first
required the manual to exercise an RS-232 or a GPIB device before running it under program
control. By defining the NPC-800C’s keyboard as the data input, and the NPC-800C’s CRT as
the output from the device under test, you can rapidly verify the integrity of your set-up.

1.4.24 GPIB Controller/Device Applications

When the NPC-800C is the central part of a GPIB-based, automated test system, the CP/M
operating system, hosting CBASIC, is employed. These are typical GPIB commands:

ABORT REQUEST LOCAL LOCKOUT
GPIB OUTPUT CONFIGURE
RESET ENTER EOI STATUS
REMOTE STATUS SENDBUS

LOCAL SET TIMEOUT TERM SEQ
TRIGGER

When using these commands, it’s important to note whether the NPC-800C’s internal test and
measurement functions respond as if they were external devices on the GPIB bus.

Thus, you can add a pattern generator, a DVM, a power supply, and other GPIB-compatible
instruments to the NPC-800C and use the same command set for both internal and external
functions.

If you already have an IEEE-488 controller, you can incorporate the NPC-800C into your
GPIB test set-up as a powerful LISTENER/TALKER. In this configuration, the NPC-800C
responds to standard GPIB commands from your controller, executes the required test, and
transfers the results back again.

1.4.25 RS-232 Master/Slave Applications

Remote diagnosis is one new application area that is showing considerable promise. Using an
ordinary terminal and a telephone line, a factory specialist can remotely control the entire
operation of an NPC-800C. To avoid having to set up another communications link between
the local and remote locations, any message typed at one location will appear on the CRT at
the other location.

If the ordinary terminal is replaced by an intelligent terminal or a computer, then the
NPC-800C’s functions can be fully automated. In this application, a test can be downloaded to
the NPC-800C and the results sent back to the intelligent terminal or computer for processing.

A third possible /O configuration: use one NPC-800C as a MASTER and a second
NPC-800C as a SLAVE. Here, the NPC-800C functioning as the MASTER can execute a test
on System A while the SLAVE NPC-800C, following the commands of the MASTER, is
running a test on System B. The MASTER can then command the SLAVE to report its test
results. (One of the example programs provided with your NPC-800C Computer option
actually performs this MASTER/SLAVE application.)
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1.4.26 The NPC-800C — An Electronic Workbench

The table below summarizes how the NPC-800C performs test and measurement tasks
previously requiring a bench full of sophisticated and expensive test gear.

Table 1-1. The Nicolet 800 Serles Configuration Guide.

Function NPC-800A | NPC-800B | NPC-800C | NPC-800D | NPC-800E
State Analyzer
State Channels 32 48 48 48
Clocking Speed 15MHz 15MHz 15MHz 25MHz
Timing Analyzer
Timing Channels 16 16 16 16 16
Max. Sampling Speed 100MHz | 100MHz | 200MHz | 200MHz | 200MH:z
Options
Non-Volatile Memory Yes Yes Yes Yes Yes
Waveform Recorder Yes Yes Yes Yes Yes
CT/SA Yes Yes Yes Yes Yes
Second Disk Drive Yes Yes Yes Yes Yes
Performance Analysis Yes Yes Yes Yes Yes
Printer Software Yes Yes Yes Yes Yes
Computer/Controller Yes Yes Yes Yes Yes
Dot Matrix Printer Yes Yes Yes Yes Yes
1.5 Basic Logic Analysis System Specifications
STATE ANALYZER
Channels: 48 TRIGGER WORD—356 Bits wide
Inputs: 48 t.iata, 3 clocks, 6 qualifiers gtchhGER Sense—Choice of match or NOT
%"'hé';‘}fﬁﬁifﬁ. :K?thgl \81/15 PF Delay Value (n)—0 to 9999

Sense: TRUE OR COMP
Max. Input: 25V
Min. Input Swing: 0.5V

Synch. Clock Rate: DC to 15 MHz

Min. Clock Width: 20 nS
No. of Clocks: 3

Clock Qualifiers: 2 x 55-bit words, logically OR’ed

Trigger Qualifiers: 8

Input Data:
Set-up—20 nS
Hold-time—0 nS

Main State Memory: 48 X 1000
Aux. State Memory: 48 X 1000

Pretrigger: 0 to 999 words
Triggering:
No. of Levels—16

Delay Modes—AFTER n clocks; NOT on n
clocks; BEFORE n clocks; ON n clocks; OCCURS

n times.

Hold /=Displays data when main memory differs
from aux memory
State Linkage:

waveform

External—BNC Link to any other NPC logic
analyzer or external equipment
Restart: 56-bit RESTART word
Trigger Status: State triggering progress displayed on

CRT.

Internal—Link state to timing. Link state to

Test Codes (Sig): 3 four Digit Hex ID codes which
represent data in memory using compression

algorithm.
State Formats: Hex, octal, decimal, binary, ASCII,
and mnemonics




Section 2
Preparation For Use

2.1 INTRODUCTION

This section provides precautions to observe during the initial installation of the NPC-800C. If
you are a first time user of an NPC logic analyzer, it provides useful initial inspection, set-up,
interconnections, packaging and shipment information (should it ever need to be returned for
calibration or service).

2.2 INITIAL INSPECTION

BEFORE OPENING SHIPPING CONTAINER, inspect outside of container for damage.
If container is damaged, keep it until a damage inspection of the logic analyzer and its
accessories has been completed. This container was designed to ensure that your instrument
would arrive in good condition. It is recommended that you store the container so that it can
be used should the instrument require service or installation of other options.

If your logic analyzer is physically damaged, contact Nicoiet Paratronics Corporation immedi-
ately to can arrange for repair or replacement. If container is also damaged, contact freight
carrier.

Each NPC-800C receives a final inspection prior to shipment; a checklist identifies exactly
what the shipment contains. Locate enclosed copy of checklist and confirm every item
indicated on form has been received. If you cannot locate any of the items indicated,
remember that some options are installed inside the analyzer; be sure to look inside pocket of
accessory pouch.

To confirm that the NPC-800C is functioning properly, follow operating instructions (see
Section 3).

2.3 PRECAUTIONS
2.3.1 Equipment Handling

The NPC-800C uses a modular construction in a rugged mechanical package. The operating
environment temperature should be kept between 10° and 45°C (50° - 133°F). Also, do not use
or store equipment in a dusty, smokey, or high static electricity areas. For the NPC-800C, as
with other disk-based equipment, careful handling of diskettes and disk drive is recom-
mended.
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2.3.2 Programmable AC Voltage Selector Card
WARNING

1. BEFORE APPLYING POWER to the NPC-800C, make certain that program-
mable ac voltage selector card, which plugs into power module at rear of unit,
is inserted in a position corresponding to the line voltage being used.

Also be sure PROPER FUSE IS INSTALLED. Correct fuse value for each
voltage is printed on back of instrument, near fuse holder.

Otherwise, serious damage to internal switching power supply may occur.

2. DO NOT OPERATE this instrument WHEN THE TOP COVER IS REMOVED.
Component failure may occur because of reduced cooling.

3. All service, other than that detailed in Section 2.3.5 should be performed
only by trained maintenance personnel.

CAUTION

Failure to keep filter clean will result in excessive heat generation and equip-
ment malfunction which may void your warranty.

Voltage selector card, shown in Figure 2-1, has three nominal voltage options: 100V, 115V, and
230V. The line voltage selected is visible without removing the card.

If it is necessary to change the line voltage, carefully grasp card edge with a pair of long-nose
pliers and reorient it so that the proper voltage appears with card fully inserted.
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VOLTAGE CARD
126 - 0082101

Figure 2-1. Programmable AC Voltage Selector

2.3.3 Handling of Diskettes

To protect the integrity of your data, menus, and programs, all diskettes should be handled
with care. The following recommendations must be observed:

1. To avoid possible loss of information on the diskette, always dismount diskette from
drive before NPC-800C power-up/down.

2. Return diskette to its storage envelope whenever it is removed from the disk drive.
3. Keep diskettes away from magnetic fields since exposure to such fields can affect data.

4. Do not write on plastic jacket with a lead pencil or ballpoint pen. Use a felt-tippenora
stick-on label.

5. Smoke, heat and ashes from cigarettes can damage a disk.
6. Do not expose diskettes to heat or sunlight.
7. Never remove a diskette from its plastic jacket.

8. Do not touch or attempt to clean diskette surface because abrasions may cause loss of
magnetized oxide and data.

9. Replace paper storage envelopes when they become worn, cracked, or distorted.
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10. ALWAYS make a back-up copy of your diskette. ALWAYS buy good quality
diskettes. They are worth the expense. Losing the only copy of a diskette, or losing a file
because of accidental erasure, contamination, or poor quality media can be an expen-
sive, and, possibly, an impossible situation to correct.

2.3.4 Write Protect Feature and Orientation

The WRITE PROTECT notch, when covered, protects the contents of the diskette from
accidental alteration. A microswitch detects the presence or absence of a notch in the side of
the diskette. When the open notch is sensed, writing is allowed. When the notch is not sensed

(covered with a tab), writing is inhibited and a status signal informs the disk controller that a
WRITE PROTECT condition exists.

2.3.5 Technical Assistance

Nicolet Paratronics’ applications and service engineers are available should you need
assistance with your instrument.

In Massachusetts, Maine, Connecticut, Rhode Island, and New Hampshire call 617-664-0355.
In California call 415-490-8300.

Elsewhere in the USA call 800-NICOLET (800-642-6538)

Outside the USA, call your nearest Nicolet Paratronics Sales office.

2.4 INITIAL SET-UP

BEFORE APPLYING POWER to the NPC-800C, make certain that the Programmable AC
Voltage Selector Card, which plugs into power module at rear of unit, is inserted in the
position corresponding to the line voltage being used.

Also make certain that the PROPER FUSE IS INSTALLED. The correct fuse value for each
voltage is printed on the back of the instrument, near the fuse holder. Otherwise, serious
damage to the internal switching power supply may occur.

Install AC Power Card and turn on Power Switch, which is located on the side of the analyzer.
Wait approximately 30 seconds for CRT to warm-up. A display of the Configuration List
should appear on the CRT.

2.4.1 Screen Adjustment
To adjust CRT screen brightness and contrast, use the following procedure:

1. As an alternate way to obtain the CONFIGURATION LIST, press red RESET key
for approximately two seconds. Then press F1 key labeled STATE to display state menu.

2. To accommodate ambient lighting conditions, adjust BRIGHTNESS and CON-
TRAST controls located at left of CRT. Make sure adjustments provide adequate
contrast between half-intensity and full-intensity characters.

2.4.2 CRT Frame Rate Selection/50 Hz - 60 Hz

If CRT displav appears shifted up or down, it is probably because setting of CRT FRAME
RATE switch on Processor Board does not correspond to line frequency being used. Figure
2-2 shows location and settings of CRT FRAME RATE SELECT switch.
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2.4.3 Frame Rate Select Switch

The dip switch is accessed by first switching off the ac power. Then remove top cover by
loosening the two quarter-turn fasteners on rear of cover. Notice that card cage hold-down
strap may have to be removed to change switch setting. Turn ac power on to check frame
positioning. Reverse setting of S8, if necessary.

CRT Frame Rate Select S8
50 Hz OFF (Down)
60 Hz ON (Up)

Figure 2-2. CRT FRAME RATE SELECT Switch On Processor Board
2.5 INTERCONNECTIONS
2.5.1 Input/Output Interface Ports
2.5.2 Probe Connections
The primary inputs to the logic analysis functions of the NPC-800C are the probe connectors
located on left side of instrument, (see Figure 2-3). These ports are bidirectional, allowing the
user to not only acquire data to be saved in the high-speed RAM of the analyzer, but also to

output stimulus or data to his system under test via a user-supplied interface (probes are not
bidirectional).
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Figure 2-3. Probe Connections
2.5.3 External Video Out

This rear-panel BNC connector, shown in Figure 2-4, allows the NPC-800C user to display
video information from the CRT on an external monitor. It can also be used to drive a video
printer for hard copy documentation of menus and associated data. The output of this
connector is a standard composite video. Its impedance is 75 ohms.

NOTE

The NPC-800C uses halflight reverse video in some menu fields. Certain video
printers cannot reproduce these fields. To use these printers, short out 680-
ohm voltage divider (R5) on top left portion of Processor Board (just below
video connector). Use a shorting wire with miniature ball clips on both ends, or
install a SPST switch. Remove short when printing displayed data.

2.5.4 RS-232C Serial Interface Port
As shown in Figure 2-4, the NPC-800C uses a standard EIA 25-pin connector to provide a
bidirectional interface to RS-232C compatible devices (such as printers, PROM program-

mers, and emulators). Interface connection and internal switch settings are described in
Section 3.20.6. 2

* RS-232C is included with the Nonvolatile Memory Option IEEE-488 CONNECTOR.



NOTE

An optional RS-232C software package for outputting text and graphics to an
Epson printer is available. For details contact your local NPC sales office or the
factory.

Included with each NPC-800C is a standard IEEE-488 (GPIB) interface. The NPC-800C is
configured as a listener-talker device, unless the Computer/Controller option is also pur-
chased. Paragraph 3.19.3 describes the operation of the NPC-800C on the bus.

Figure 2-4. NPC-800C Rear Panel Connectors

There are several BNC connectors on the rear panel which provide inputs to various analysis

functions or serve as outputs to external equipment such as an emulator or oscilloscope. They
are as follows:

GND - Chassis ground terminal
WAVEFORM INPUT - Signal input to Analog Waveform Recorder option

CTSA INPUT - Signal input to Frequency Counter/Interval Timer/Signature Analyzer
option

LINK - Bidirectional gate to send or receive a trigger signal to/from logic analyzer

NPC-800C
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ARM - Output from state logic analyzer trigger circuitry
TRIG - Output from timing logic analyzer trigger circuitry

EXTERNAL INPUT - Signal input to state and timing analyzer’s trigger and clock qualifica-
tion circuitry

SPARE - Two unused connectors

To allow up to two more external disk drives to be added to the system, there is also a DISK
EXPANSION connector.

2.6 PACKAGING FOR SHIPMENT

YOU ARE RESPONSIBLE FOR DAMAGE TO THE NPC-800C WHILE IT IS BEING
RETURNED TO NICOLET PARATRONICS CORPORATION. Therefore it is recom-
mended that you use the original shipping container any time your instrument must be
shipped. If you cannot locate original container, advise Nicolet Paratronics and another will
be sent to you. If you cannot use the container supplied by Nicolet, you must use a strong
carton with a shock absorbing material surrounding the instrument, approximately 3-inches
thick on all sides.

Before shipping your instrument to Nicolet Paratronics Corporation, PLEASE RECORD
THE FOLLOWING INFORMATION:

Company Name:
Address:

Technical Contact:
Phone Number:
Purchasing Contact:
Phone Number:
Purchase Order Number:

Model Number:

Serial Number:

Software Revision:

List of Accessories Returned:

Brief description of the failure (or work to be performed).

Then contact Nicolet to get authorization to return the instrument for service or other work.
An example would be an option installation. Nicolet will provide you with a Return Material
Authorization number. It will help expedite service to your instrument.

Nicolet can provide you with an estimate for repair charges prior to shipment to Nicolet. If
you include a purchase order for that amount, it usually speeds up total repair time. If our
estimate was too high, we invoice you only for actual charges. If our estimate was too low, we
will contact you for permission to exceed the estimated charges.

2.7 SHIPMENT

Nicolet Paratronics has had good experiences with most of the popular freight carriers.
HOWEVER, THE INSTRUMENT MUST BE PACKAGED PROPERLY.
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If your instrument is still in warranty, you pay for shipment to Nicolet. Nicolet will pay the
freight charges back to you.

If your instrument is out of warranty, Nicolet will pre-pay the freight charges, but will invoice
you for that amount, along with the repair charges.






Section 3
Operation

3.1 INTRODUCTION
3.1.1 Menus and Displays

The power and ease-of-use of the NPC-800C Logic Analysis System results from the straight-
forward interaction of each menu with the keyboard. In fact, much of this section of the
Operator’s Manual is contained in the software which directs the user to the proper keystroke
sequence. In general, keyboard entry of commands or data follows these basic guidelines:

1. The information displayed is always the current state of the analyzer.

2. Parameters that can be modified by the user are identified on the video display screen by a
half-lit inverse video field.

3. Keyboard entries are placed into the menu at the position identified by a blinking cursor.
4. To move the cursor from one field to the next, use the PREVIOUS and NEXT keys.
5. To move the cursor within a field, use the SPACE BAR and BACKSPACE keys.

6. When some menus are displayed, F3 and F4 are labeled at the bottom of the CRT as
SELECT and DEFAULT, respectively. Pressing SELECT causes each of the available
options for that field to be selected. This simplifies the specification of some parameters and
allows the user to scroll through all options to select the one most appropriate. Depending on
the field, DEFAULT returns the field to the power-on condition or moves the cursor to the
beginning of the field.

7. For immediate movement of the cursor to a nonadjacent field of interest in the menu, the
DIRECT keys, C (CLK QUALIFIER), P (PRETRIG), and T (TRIG), can be used. In the
Menu mode, pressing the S2 key followed by the LABELS key places a series of labels on the
right side of the video display which define the function of each DIRECT key. Pressing one of
the DIRECT keys calls the menu and steps the cursor directly to the corresponding field in the
menu.

8. If an attempt is made to set up an illegal condition, an error message (in English) flashes on
the CRT indicating which keys are appropriate for the current field. HELP (?)

9. In most data entry fields, pressing the ? key displays a prompting message on the screen
indicating the type of data or commands that can be entered into the current field.

NPC-800C
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3.1.2 Analysis Examples

The NPC-800C was designed for ease-of-use. Upon application of power, the Analyzer’s
ROM-based operating system displays the CONFIGURATION LIST illustrated in Figure
3-1. This section of the manual provides the user with examples representing operational
modes from this list.

Nt NICOLET PARATRONICS 8ABC CONFIGURATION VER 3 REY D

B - 48 CHNL STATE
2 - 16 CHNL TIMING
3 - 48 CHNL STATE/16 CHNL TIMING
4 - 8 CHNL TIMING GLITCH
5§ - 48 CHNL STATE/8 CHNL GLITCH
& - WAVEFORM RECORDER
7 - 48 CHNL STATE/WAVEFORM
8 - COUNTER/TIMER
9 - SIGNATURE ANALYZER
18 - P1 70 SERIAL PROBE TRANSMIT

ESC - INITIALIZE DISK SYSTEM
BREAK - PROCESSOR SELF-TEST

1 - 1,0 CONFIGURATION MENU

Fi F2 F3 F4 F5 Fé
STATE SEL DOMN SEL UP COLLECT

Figure 3-1. Configuration List
The analysis examples in this section are structured for progressive self-study in that each step
“builds” on the previous step. The Logic Analyzer Test Card, included with each NPC-800C,
provides a known stimulus to the analyzer so that a given test set-up results in a predictable
response.

If you have any questions, please feel free to call Nicolet Paratronics’ Applications Engineers
at the following locations:

[J In Massachusetts, Maine, Connecticut, Rhode Island, and New Hampshire, call
617-664-0355.

[0 In California, call 415-490-8300.
[0 Elsewhere in the USA, call 800-NICOLET (800-642-6538).

[J Outside the USA, call your nearest Nicolet Paratronics Sales office.



3.1.3 Function Keys

The six “soft” function keys labeled F1 to F6, from left to right, are identified by labels on the
bottom line of the CRT. Their functions differ from menu to menu, but as the display changes
their label on the CRT changes also.

3.1.4 Test Card Description

The Logic Analyzer Test Card is provided to allow you and your co-workers to rapidly
familiarize yourselves with the basic and advanced features of the instrument.

The Logic Analyzer Test Card consists of two 8-bit CMOS counters (A and B), a clock, and
simple decoding logic (see Figure 3-2). Each CMOS counter normally counts from (00)HEX
to (FF)HEX. When the A counter reaches (40)HEX, the decode logic resets the B counter to
(0O)HEX.

The test card’s A channel connector is wired so that the 8 least significant bits toggle in a
sequential fashion; while the 8 most significant bits are tied to ground. Therefore, the A
channel connector provides a 16-bit word which covers the range from (0000)HEX to
(0OFF)HEX.

The test card’s B channel connector is wired so that its 16 output bits toggle nonsequentially.
The following is a typical binary count sequence at the B channel connector:

COUNT BINARY PATTERN* HEX PATTERN

0 (00000000 00000000 00 00
1 10000000 00000001 80 01
2 (01000000 00000010 40 02
3 11000000 00000011 C0 03
= = = L
| [ ] [ ] (]
] | ] L
15 11110000 00001111 FO OF

Power to the test card is supplied by the +5V output at each probe connector.

* The A connector is generally used as a signal source for one state or timing probe; the B
counter output feeds the second state or timing probe. For the NPC-800C, the third 16-
channel state probe is not normally connected to the test card.

NPC-800C
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Figure 3-2. Test Card Layout

Owing to the difference in pin-outs between the 16-channel state probes and the 8-channel

timing probes, this exact pattern will only be displayed on the NPC-800C when using the state
probe.

3.2 OPERATION MODES
3.2.1 Configuration Options

To initialize all the NPC-800C functions and call the CONFIGURATION LIST, press
RESET for two seconds. After the initialization cycle, the CONFIGURATION LIST is
displayed and the cursor appears at the top of the list. Ten configurations are possible if the
optional Counter-Timer/Signature Analyzer (CTSA) and Waveform boards are installed.

3.2.2 Configuration List Display

The parameters for each of the menus associated with the CONFIGURATION LIST are
described in the remainder of this section. The user is encouraged to experiment with all test
parameters, triggering modes, and display formats to gain more familiarity with the range and
power of the instrument, using the Logic Analyzer Test Card supplied with the NPC-800C.




Wit NICOLET PARATRONICS 888C COMFIGURATION VER 3 REV D

48 CHNL STATE

- 16 CHNL TIMING

- 48 CHNL STATE/16 CHNL TIMING
- 8 CHNL TIMING GLITCH

- 48 CHNL STATE/S CHNL GLITCH
WAJEFORM RECORDER

- 48 CHNL STATE/MAVEFORM

- COUNTER/TIMER

- SIGNATURE ANALYZER

- P1 78 SERIAL PROBE TRANSMIT

[ - BN s o SN B TN o IS 08 )
1

[y

ESC - INITIALIZE DISK SYSTEM
BREAK - PROCESSOR SELF-TEST

I - 1/0 CONFIGURATION MENU

F1 F2 F3 F4 33 - Fé
STATE SEL DOMN SEL UP COLLECT

Figure 3-3. Configuration List

In the above display, each line represents one possible configuration of the analyzer. Position
the half-intensity cursor on the number of the configuration desired, using SEL DOWN (F4)
or SEL UP (F5). Then press F1 to display the menu that will be used to establish the data
collection parameters.

3.3 ON-LINE HELP

The NPC-800C provides help to the user in three ways. First, when you are specifying
parameters in a menu and strike an invalid key, the NPC-800C automatically prompts you
with the proper keystroke selection. Second, if you are not sure what keys are valid, any time
the cursor is within a field of any menu, simply press the question mark key “?” The
NPC-800C provides a prompt with all valid keystrokes. Third, any time you are in a state or
timing data display, pressing the function key, “LABELS”, displays on the right side of the
screen, a menu of all valid keystrokes.

Nicolet has provided short, concise prompts to assist you throughout your logic analysis
process. Once you have gained a basic familiarity with logic analysis, the prompts should
virtually eliminate the need to refer to the operator manual.

NPC-800C
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USE 0-9 KEY 43 CHANNEL STATE MENU
FORMAT B
)
clk seL: aPRe: § BPRE: B C PRB: B QUALIFIERS FORMAT: -AABBCC EL
CLK QUAL:
OR
PRE-TRIG MEMORY (8-999): EEE WORDS
RESTART:
TRIBGGER:
] YOOCO00000MKK =X XX
e

81 - DATA DISPLAY
Fi F2 F3 F4 FS
PREVIOUS NEXT SELECT DEFAULT CONFIG

H - HEX

0 - OCTAL
Z - DEC

N - BINARY
Y - ASCII
U - USER

Fé

COLLECT

Figure 3-4. HELP Prompt During State Menu Set-up
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48 CHANNEL STATE MENU
el L1 __1
A

Clx SEL: APRB: N BPRB: F Copre: B QUALIFIERS FORMAT: -AABBCC EL
Cx quaL: BB
R K
PRE-TRIG MEMORY (8-999): [EE WORDS
RESTART:
TRIGGER:
8 XXOOO0000000, =X0000K XX

H - HEX
0 - OCTAL
Z - DEC
N - BINARY
Y - RSCII
S1 - DATA DISPLAY U - USER
F1 F2 F3 F4 F5 Fé
PREVIOUS NEXT SELECT DEFARULT CONFIG COLLECT

Figure 3.5 NPC-800C’s 48-Channel State Menu (Flashing prompting messages are not shown)
3.4 STATE ANALYSIS
3.4.1 State Probe Connections
To illustrate basic state analysis capabilities of the NPC-800C, the user need only connect the
test card, select the menu, enter in a trigger word, and press the COLLECT (F6) key.
Captured data can then be formatted in a variety of ways.

Connect two state probes, A and B. to the NPC-800C. The A probe connector is located
toward the rear of the analyzer, leaving the C probe disconnected.

Connect A probe to connector located on the left side of the test card and B probe to
connector on the right side. Set switches on both probes for TRUE and TTL operation. Make
sure grounded test lead on test card is not touching any circuitry.

3.4.2 State Logic Analysis Examples

Turn NPC-800C’s power switch on to produce CONFIGURATION LIST illustrated in
Figure 3-3.

3.4.3 48-Channel State Menu
3.4.4 To Call Menu:

1. press CONFIG or RESET key,
3-7
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2. using SEL DOWN (F4) or SEL UP (F5) key,
move cursor to the 48-CHANNEL STATE mode
(if necessary), and then

3. press STATE (F1) key.

3.4.5 State Menu

If a clock is supplied by the system under test, state menu parameters are defaulted to values
which enable a data collection to be made (without changing anything).

To make a state data collection, simply press COLLECT (F6) key.

3.4.6 Labels Key

To further simplify the operation of the NPC-800C, the LABELS key provides a list of valid
keystrokes. After pressing LABELS key, observe (near top of list) that pressing T returns
menu display and moves blinking cursor to the TRIGGER field.

Each of the keystroke options, which are listed when the LABELS key is pressed, will be
discussed further on. For now, here is a description of the function of each:

CTRL C-AUTO
DIRECT KEYS

Initiates continuous data collection.

C-CLOCK QUAL C, P, or T causes state menu to be displayed,

P-PRETRIG
T-TRIG

M-MEMSEL
S-SAVE*
R-RECALL*

with cursor in the field: CLOCK QUALIFIER
PRETRIGGER, or TRIGGER,
respectively.

M selects AUX or MAIN memories for display.
S writes MAIN memory data into AUX memory.
R returns previous menu data into AUX memory.

NOTE

These commands provide temporary data storage/recall functions using inter-
nal AUX RAM. The disk is not for these functions.

The HEX, OCT, DEC, BIN, ASC, and USER formats serve two basic functions:
When used within a menu, bits in each data entry field are grouped into two
digits corresponding to a selected format; when used with data, they control
format displayed.

H-HEX
0-0CT
Z-DEC
N-BIN
Y-ASC

Causes state data or a data entry field to be displayed in a
hexadecimal format.

Causes state data or data entry field to be displayed in an octal
format.

Causes state data or a data entry field to be displayed in a decimal
format.

Causes state data or a data entry field to be displayed in a binary
format.

Causes state data to be displayed in 7-bit ASCII format. (Leading
bits are ignored.)



U-USER
1-DISASS

# - HOLD #

/-DIFFERENCE

K-SEARCH UP,
J-SEARCH DOWN

3.4.7 Trigger (0040)

— Causes mixed format defined in menu by user to replace current

display.

— Causes data to be displayed in mnemonics of target micro-

processor, (assuming that you are using a dedicated probe and
have loaded corresponding software).

Pressing # key calls HOLD # mode. This mode is similar to
COLLECT: it causes a data collection to be made according to
parameters specified in the menu. However, in HOLD #mode,
data from current data collection (main memory) are compared
to reference data in auxiliary memory (previously stored using
SAVE key). If a difference is detected, the NPC-800C stops the
data collection process and displays data.

Differences in data can be highlighted on screen by using the
DIFFERENCE function described below. If data in main mem-
ory are same as reference data, collection process is automatically
repeated until a difference is found. The message SAMPLING is
displayed while collecting data and the message HOLDING is
displayed when a difference between MAIN and AUX memories
has been detected.

Pressing / (DIFFERENCE) key once causes information in main
memory to be compared to reference data in auxiliary memory.
Data words that are identical are displayed at full intensity.

K, SEARCH UP, and J, SEARCH DOWN are used in conjunc-
tion with SEARCH WORD mode described Iater.

To format this field for a hexadecimal trigger word, press T and H keys. Now type in trigger
word: 0040. Observe, from labelis field at lower-right corner of CRT, that other display
formats can be selected using indicated keys.

NPC-800C
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48 CHANNEL STATE MENU
rowr: SR E— p—
fi
cik 5eL: A PRB: § B PRB: B C PRB: B QUALIFIERS FORMAT: -AABBCC EL
-CLK QUAL:
OR
PRE-TRIG MEMORY (8-999): EEE WORDS
RESTART:
TRIGGER:
8 BB4BY000000X -X00000¢ XX
H - HEX
0 - OCTAL
Z - DEC
N - BINARY
Y - ASCII
81 - DATA DISPLAY U - USER
F1 F2 F3 F4 F5 Fé
PREVIOUS NEXT SELECT DEFALLT CONF16 COLLECT

Figure 3-6. State Menu with 0040 Selected as Trigger Word

Press COLLECT (F6) key to take a new data collection. With state data displayed, word
labeled TRIG at top of CRT should be 0040 for four most significant digits (ignore rest of

word for now.)
3.4.8 Display Formats

Format display in octal, decimal, binary, and ASCII by pressing, in turn, O, Z, N, and Y keys.
Press H key for hexadecimal format (see Figure 3-7).



MAIN TRIG QQ4BFFFFFFFF
+001 @DAIFFFFFFFF

LOC: TRIG +@882 @R42FFFFFFFF
+802  BBAIFFFFFFFF

SI6: CIE7 +B04 BRA4FFFFFFFF
D8D3 +B85 @OASFFFFFFFF
DRI +B85 OOALFEEFEFEF
+887 BBATFFFFFFFF

+008 @@4BFFFFFFFF

+029  @OASFFFFFFFF

+810 QDAAFFFFFFFF

+811 QRABFFFFFFFF

4012 @R4CFFFFFFFF

+313  BOADFFFFFFFF

+314 QB4EFFFFFFFF

+815 BBAFFFFFFFFF

+816  @OSAFFFFFFFF

+217 @BSIFFFFFFFF

+818  BBS2FFFFFFFF

+819  QRSIFFFFFFFF

+820  QOSAFFFFFFFF

+021 @OSSFFFFFFFF

+822 QRSAFFFFFFFF

Figure 3-7. State Data Collection with 0040 as Trigger Word

3.4.9 Mixed Display Format

The NPC-800C allows the user to intermix up to five different display formats. Thus, for
example, you can display the address of an I/O port in hex, characters being output in ASCII,
and associated handshaking signals in binary. You can also blank out any channel by placing
an X in the appropriate bit position.

Now return to the STATE menu by pressing the T key. Use NEXT or PREVIOUS key to
move cursor to FORMAT field at top of menu, and then set display format as follows:

AAAAAAAA AAAAAAAA BBBBBBBB CCCCDDDD DDDDEEEE FFFFFFFF
A=HEX B=ASC C=BIN D=HEX E=0CT F=DEC

(H) (Y) ™) (H) ©) @
Now press Sl to return to data display of previous collection. Data are still displayed in last

format selected, HEXADECIMAL. To select new user-defined display format, press U key.
To return to hexadecimal format, press H key. Pressing U key returns user format.

NPC-800C
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43 CHANNEL STATE MENU
FORMAT: , EEEEE
A B ¢ Ei8 G
CLK SEL: A PRB: i B PRB: B QUALIFIERS FORMAT: -AABBCC EL
CLK quaL: BER
OR
PRE-TRIG MEMORY (8-999): [EER WORDS
RESTART:
TRIGBER:
8 8848 XX X0 XX XX XXX -X000K XX
H - HEX
0 - OCTAL
Z - DEC
N - BINARY
Y - ASCII
S1 - DATA DISPLAY U - USER
Fi F2 F3 F4 FS Fé
PREVIDUS NEXT SELECT DEFAULT CONFIG COLLECT

Figure 3-8. State Menu for Mixed Format Display
3.4.10 Saving Data (S Key)

To illustrate SAVE mode, press LABELS key in top row. Perform SAVE function by pressing
S key. This action causes entire data collection, test codes (SIG), and menu parameters to be
stored in the NPC-800C’s auxiliary RAM memory (notice flashing SAVED message). Now
press M key (MEMSEL) to cause auxiliary memory to be displayed. Press M again to return
main memory to screen.

3.4.11 Signatures (SIG or Test Codes)

The analyzer uses a data compression technique to generate a unique four-character “sig-
nature” for the specific data-set in each memory board. That signature is displayed in the
upper-left corner of the CRT. To compare MAIN and AUX memories, compare signatures.
If signatures are different, then data-sets are different.

3.4.12 HOLD +# Mode (# Key)

HOLD # mode is used to detect and isolate intermittent faults. Press # key (SHIFT and 3) to
activate HOLD # mode. Notice flashing status messages which indicate that analyzer is
automatically collecting 1000 words and comparing main and auxiliary data.

Hold shorting wire on pad 5 on right-hand side (B side) of test card. Notice that flashing status
message now reads HOLDING, and data are displayed. Remove shorting wire from pad 5.



3.4.13 Memsel (M Key)

Press M key to compare main and auxiliary test codes. Notice that one of the main memory
test codes differs from corresponding auxiliary memory test code. This indicates that some-
where in the new data collection, there are one or more bits that differ between main and
auxiliary memories. Now return to main memory indicated in upper-left of CRT.

3.4.14 Difference (/ Key)

DIFFERENCE mode is used for rapid identification of differences between main memory
and previously-saved auxiliary memory data.

Press / key (under ? key) to activate DIFFERENCE mode, (this function toggles so that
repeated keystrokes turn it on and off). In this mode, only data words, which differ between
the main and auxiliary memories, are displayed at full-intensity, (data words that match are
displayed at half-intensity). Press SCRL UP (F2) key to find first difference word.

3.4.15 LOCATE (F3)

For a rapid examination, the LOCATE key is used to move through data-set. The LOCATE
key positions cursor at LOC field in state display. After pressing LOCATE key, the user
enters a + or — followed by a three-digit number that represents word location in memory
relative to the trigger word (which is then brought to top of screen). Pressing LOCATE and T
places trigger word at top of screen; pressing LOCATE and B places beginning of state
collection (not necessarily trigger word) at top of screen; pressing LOCATE and E piaces end
of collection at bottom. Pressing LOCATE and D, when using the Difference mode, places
first full-intensity difference line at top of screen. Repeating LOCATE and D moves next
difference word to top of display. Pressing LOCATE and S places first half-intensity same
word at top of screen (pressing LOCATE and ? displays all options).

3.4.16 Locate Difference (LOCATE D)

Press LOCATE (F3) followed by B, then LOCATE followed by D to place first difference
word at top of screen (this is another faster way to locate the first difference word).

NPC-800C
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MAIN +916 *@@DOFFFFFFFF
+917 *@BDIFFFFFFFF

LOC: +916 +918 *BQDZFFFFFFFF
+919 *0RD3FFFFFFFF

BIG: Ci37 +720 QQDBFFFRFFFF
080Z +9Z1 @BDIFFFFFFFF

0303 +922 QBDAFFFFFFFF

+923  DBDBFFFFFFFF

+924. #QQDBFFFFFFFF

+925 *ABDIFFFFFFFF

+924 +QQDAFFFFFFFF

DIFFERENCE +927 #RBDBFFFFFFFF
+928 QBE@FFFFFFFF

+929  DBEIFFFFFFFF

+720 @BEZFFFFFFFF

+931  QOEIFFFFFFFF

+732 HBBEGFFFFFFFF

+933 ®IBEIFFFFFFFF

+534 HQREZFFFFFFFF

+935 +QOEIFFFFFFFF

+735  QBEBFFFFFFFF

+937 BOESFFFFFFFF

+938  BBERFFFFFFFF

+539  UBEBFFFFFFFF

Figure 3-9. First Difference Word Occurs at +700 (Your example Is probably different)

Press N key to view difference data in binary. Then press and hold M key to locate specific bits
responsible for differences.

Now press LOCATE (F3) followed by S to find next group of half-intensified words that are
the “same” (if any). Press SCRL DWN (F1) key once to verify this, (see Figure 3-10).
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MAIN +320 QRDBFFFFFFFF
+921  BBDYFFFFFFFF

LOC: +928 +922 Q@DAFFFFFFFF
+923  BBDBFFFFFFFF

§16: £137 +924 :QDBFFFFFFFF
0803 +925 +@BDOFFFFFFFF

D303 +926 #QRDAFFFFFFFF

+327 *OBOBFFFFFFFF

+928 QQERFFFFFFFF

+929  QDELFFFFFFFF

+938 QOEZFFFFFFFF

LIFFERENCE +931 @REIFFFFFFFF
+932 +QBEQFFFFFFFF

+933 +BBEIFFFFFFFF

+934 #@BEZFFFFFFFF

+935 +ABEIFFFFFFFF

+534 DBOEGFFFFFFFF

+317 QRETFFFFFFFF

+338 BOEAFFFFFFFF

+939  BBEBFFFFFFFF

+740 #QQEBFFFFFFFF

+531 *QRESFFFFFFFF

+942 #QOEAFFFFFEFF

+943 4@BEBFFFFFFFF

Figure 3-10. Word + 704, First Word in Next Group of Data Words That are the “Same”
(Your example will probably be different)

Return to main memory, press LOCATE followed by T to place trigger word at top of CRT.
Then press / key to disable difference mode.

3.4.17 Locate End (LOCATE E)

Locate end of data collection by pressing LOCATE (F3) key followed by E key. Then locate
word 738 by pressing LOCATE and typing 738 (remember to SHIFT to access + key or use
SPACE BAR to step through + field). To examine rest of data, scroll up or down by pressing
SCRL UP (F2) or SCRL DWN (F1).

NOTE

Space bar aiso causes data to scroll up. Backspace causes data to scroll
down. Finish with trigger word at the top of CRT by pressing LOCATE and T.
If you press wrong key and get an error message, you can use BACKSPACE
and SPACE BAR key to edit the LOCATE field. Alternatively, you can press S1
to clear the field.

3.4.18 Search Word (F4)
Pressing SRCH WRD key, F4, provides a rapid method to locate a particular word or bit

pattern within a data collection. Pressing SRCH WRD key activates Search Word menu, as
shown in Figure 3-11.
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FORMAT: ? ::.'::::':: R
A BN CEh :

SEARCH WORD:

X000 XX 20000 XX XX XXX

H - HEX
0 - OCTAL
Z - DEC
N - BINARY
Y - ASCII
81 - DATA DISPLAY U - USER
Fi F2 F3 F4 F& Fé
STATE SELECT DEFAULT CONF16 COLLECT

Figure 3-11. Search Word Menu

To allow changes in FORMAT field, press STATE (F1) which returns display to the STATE
menu.

3.4.19 Configuration (F5)

CONFIG key causes CONFIGURATION LIST to be displayed again.
3.4.20 Collect (F6)

COLLECT key initiates a new data collection.

3.4.21 Search Word

SEARCH WORD mode allows you to locate any particular bit pattern within a data
collection; you specify the word to search for and then the search direction.

Once desired word is entered in SEARCH WORD field, return to Data Display mode and
press K (SEARCH UP) or J (SEARCH DOWN) key to initiate a search for that word in data
memory. When SEARCH WORD is located, it is positioned at top of screen. Additional
occurrences of SEARCH WORD are found by again pressing K or J key.

Press SRCH WRD (F4) key to obtain the menu shown in Figure 3-12.
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FORMAT:
4]
SEARCH WORD:
BB4EX0000NK
H - HEX
0 - oCTaL
Z - DEC
N - BINARY
¥ - ASCII
51 - DATR DISPLAY U - USER
Fi F2 F3 F4 FS Fé
STATE SELECT DEFRULT CONFIG - COLLECT

Figure 3-12. SEARCH WORD Menu with 009E as the Search Word
Press COLLECT to make a new data collection.
K,J
In this example, 004E is used as the word to be found in data collection. Type in 0-0-4-E (rest

of field are X’s--DON’T CARE.) Press Sl again to display data, then press K to search data
for 004E (see Figure 3-13). Press K again to search for additional occurrences of 004E further

down in memory. Press J to search in opposite direction.
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MAIN +814 Q@ 4E FF FF FF FF
+815 88 4F FF FF FF FF

LOC: +814 +816 @8 S8 FF FF FF FF
+817 00 51 FF FF FF FF

S16: CIE7 +818 @8 52 FF FF FF FF
DBDI +819 QB 53 FF FF FF FF

0803 +B28 @@ 54 FF FF FF FF

+821 8@ 55 FF FF FF FF

+822 @8 56 FF FF FF FF

+023 8D 57 FF FF FF FF

+@24 @8 58 FF FF FF FF

+825 88 59 FF FF FF FF

+826 88 5A FF FF FF FF

+827 @B 3B FF FF FF FF

+828 8@ 5C FF FF FF FF

+829 88 5D FF FF FF FF

+038 8@ SE FF FF FF FF

+831 @8 SF FF FF FF FF

+0832 8@ 60 FF FF FF FF

+833 80 61 FF FF FF FF

+234 @@ 62 FF FF FF FF

+035 0B 63 FF FF FF FF

+835 0@ &4 FF FF FF FF

+037 @b 65 FF FF FF FF

Figure 3-13. Data Collection Showing 004E at Top of Display After Data Search Is Completed
3.4.22 Pretrigger
Use P key to access pretrigger field. Enter 0-0-3 into this field (see Figure 3-14).
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48 CHANNEL STATE MENU

FORMAT:

A B

C B% .
Clk SEL: A PRB: § B PRB: QUALIFIERS FORMAT: -AABBCC EL

CLK QUAL: e
DR :f:
PRE-TRIG MEMORY (8-999): HBE WORDS
ReSTART: R
TRIGGER:
8 8048 XX 00X X XX X0 =X0000 XX
H - HEX
0 - OCTAL
Z - DEC
N -~ BINARY
¥ - ASCII
Si - DATA DISPLAY U - USER
Fi F2 F3 F4 FS F6
PREVIOUS NEXT SELECT DEFAULT CONF16 COLLECT

Figure 3-14. State Menu Set for Pretrigger Data Collection

To view pretrigger data, press COLLECT. Then press LOCATE and B keys. This causes first
(or beginning) word in data collection (-003) to be displayed at top of display (see Figure 3-15).
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HAIN ~B83 @8 3D FF FF FF FF
-882 80 3E FF FF FF FF

LOC: -9@3 -@@1 @8 3F FF FF FF FF
TRIG @@ 4@ FF FF FF FF

SI6: CO2F +BO1 @@ 41 FF FF FF FF
DBD3 +882 @8 42 FF FF FF FF

DEDI +Q83 @0 43 FF FF FF FF
+084. B8 44 FF FF FF FF

+885 @@ 45 FF FF FF FF

+806 80 45 FF FF FF FF

+887 80 47 FF FF FF FF

+888 @2 4B FF FF FF FF

+209 @8 49 FF FF FF FF

+B18 80 4A FF FF FF FF

+811 @@ 4B FF FF FF FF

+812 0 4C FF FF FF FF

+813 0@ 4D FF FF FF FF

+814 @0 4E FF FF FF FF

+815 @@ 4F FF FF FF FF

+816 82 50 FF FF FF FF

+817 @@ 51 FF FF FF FF

+818 82 52 FF FF FF FF

+817 88 33 FF FF FF FF

+020 @@ 54 FF FF FF FF

Figure 3-15. Pretrigger Data
3.4.23 Pretrigger Mechanism

Maximum pretrigger value is 999. For the NPC-800C, this means that as many as 999 words
prior to trigger word can be collected. However, it should be noted that the NPC-800C’s
pretriggering mechanism is specifically designed so that any given pretrigger value reflects the
maximum number of data words that can be collected prior to trigger. For example, if a
pretrigger value of 10 was used, the amount of data words collected prior to the trigger could
be anywhere between 1 and 10. This type of pretrigger mechanism is employed so that the user
doesn’t have to be absolutely certain when he presses COLLECT that at least 10 events are
going to occur prior to trigger. If fewer events occur, data collection will still be accomplished
and results displayed (other approaches cause data collection to be inhibited if an internal
pretrigger counter is not allowed to count down to zero). Experiment with the NPC-800C’s
pretrigger mechanism by setting in a maximum pretrigger value. Then press COLLECT
followed by LOCATE and B. Repeat this several times and note that the beginning word in
data collection varies, depending on where the trigger word happens to be in the test card’s
256-step count loop when you press COLLECT.

Press P to return to PRETRIGGER field and set this field to 000 (no pretrigger data). Press
COLLECT. Then press LOCATE and T keys to return trigger word to top of display.

3.4.24 Sequential Triggering
The NPC-800C incorporates 16 levels of sequential triggering. One application of this feature

is in the tracing of deeply-nested subroutines. Use T key to access TRIGGER field at level 0.
Press NEXT key to access MORE field. Then press SELECT key to activate trigger word and



delay at level 1.* Set level 1 trigger word to 0-0-4-1. Then press NEXT key to access DELAY
field. Use SELECT key to view the 5 possible delay modes: AFTER 0000 CLOCKS, NOT
ON 0000 CLOCKS, BEFORE 0000 CLOCKS, ON 0000 CLOCKS, and OCCURS 0000
TIMES. Select ON 0000 CLOCKS and enter in delay value of 2049 (because counter on test
card rolls over after 256 counts, any delay value, for example, 2049, that satisfies the equation:

DELAY = (N X 256) + 1, where N = an integer, will work here).

Set up levels 2 and 3 as shown in Figure 3-16 so that the entire trigger word sequence is as
follows:

LEVEL TRIGGER WORD DELAY

0 0040 -

1 THEN 0041 | ON 2049 CLOCKS

2 THEN 0042 ON 3073 CLOCKS

3 THEN 005A AFTER 2000 CLOCKS

* An alternative to using SELECT key is to simply start entering data and the field will activate
itself.

48 CHANNEL STATE MENU
FORMAT:

A B C B

CLK SEL: A PRB: § B PRB: [
Clx oua: B
R g
PRE-TRIG MEMORY (0-999): [EE

ResTART: BER

TRIGGER: :
1 THEN 8841 XX X000 XX XX XXX XX ON 2849 CLOCKS
2 THEN 8842 XX Y00 X0( XX XXX X000 XX ON 3873 CLOCKS
3 THEN  BBGSA XX Y000 XX XX XXX XX  AFTER 2888 CLOCKS

QUALIFIERS FORMAT: -AABBCC EL

H - HEX
D - OCTAL
Z - DEC
N - BINARY
S1 - DATA DISPLAY Y - ASCII
Fi F2 F3 Fé4 FS F6
PREVIOUS NEXT CONF1G COLLECTDY,

Figure 3-16. Menu Used for Sequential Triggering
3.4.25 Collection Status
Press COLLECT. Status messages on bottom of display show the user how the NPC-800C is

NPC-800C
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progressing through the triggering sequence. Also notice how the use of a slow CMOS
counter circuit in the test card and large delay values allow these messages to be readily
viewed. Observe that the trigger word is 005A ; the last word specified in the trigger stack (see
Figure 3-17).

HAIN TRIG @8 5A FF FF FF FF
+081 89 5B FF FF FF FF

LOC: TRIG +882 B SC FF FF FF FF
+083 88 5D FF FF FF FF

§I6: C2BF +004 0@ SE FF FF FF FF
0BD3 +085 @@ SF FF FF FF FF
DBD3 +20 @@ &R FF FF FF FF

+807 @0 61 FF FF FF FF

+208 @@ 62 FF FF FF FF

+289 @0 63 FF FF FF FF

+218 @8 &4 FF FF FF FF

+11 @0 45 FF FF FF FF

+812 9@ &b FF FF FF FF

13 88 b7 FF FF FF FF

+214 88 68 FF FF FF FF

+015 80 49 FF FF FF FF

+016 88 6A FF FF FF FF

+017 88 6B FF FF FF FF

+818 @@ &C FF FF FF FF

+819 @0 6D FF FF FF FF

+220 @@ &E FF FF FF FF

+821 B8 6F FF FF FF FF

+822 @8 78 FF FF FF FF

123 8 71 FF FF FF FF

Figure 3-17. Data Collection Corresponding to Sequential Triggering Example

3.4.26 Force Display

When the 1000-word-deep state data memory is full, if triggering conditions are met, the
message TRIGGERED is briefly displayed, followed by the message DONE. If sequential
trigger stack is used and triggering conditions are not met at a particular trigger level, that
level is identified and data are not displayed.

If there is not enough incoming data to fill 1000-word state memory, press F key and the
amount of data words actually collected is displayed. If no input clock is being detected or if
clock period is greater than approximately one second, the message WARNING-SLOW
CLOCK 0000 will be displayed.

.3.4.27 Nonoccurrence Triggering

Press T and NEXT keys to step to trigger level 1. Then use SELECT key to choose
Nonoccurrence Triggering mode. Trigger word for level 1 will now be displayed as follows:

0041 X X XXXX XX -XXXXXX XX.



This mode can be used to trace program sequences when expected events are not occurring.
In this example, the analyzer would pass through level 1 only if 0041 did not occur precisely
2049 clocks after 0040. Nonoccurrence triggering is available at each of 16 levels.

NOTE
In the non-occurrence Triggering mode, qualifiers do not change sense.
3.4.28 Auto-Restart

The above set-up demonstrates one of the subtle features of the NPC-800C. Frequently a
certain sequence of events is expected, similar to the one specified above. However, because
of the intermittent nature of the problem, as the analyzer progresses through the trigger stack,
it comes to a point where trigger conditions CANNOT BE SATISFIED (in the above
example something other than 0041 exactly 2049 clocks after 0040 is expected).

If 0041 occurs exactly 2049 after 0040, that stack level is not satisfied, and never will be.
Therefore, the NPC-800C automatically RESTARTS back at level zero, and begins searching

again.

Press COLLECT and observe that data are not collected, and collection status cycles from
trigger stack level 0, to level 1, then back to level 0 again.

3.4.29 Force Trigger

Anytime the analyzer cannot satisfy a given trigger condition, (as this one), pressing F key
forces analyzer to trigger, displaying all data collected to that point. Press F, LOCATE, and B
to see data collected in this example. TRIGGER word is last word collected before F key is
pressed.

3.4.30 Trigger Disable

Press T, NEXT, and SELECT. Notice that all trigger levels at cursor and below disappear.
Should you desire to turn off part of trigger stack, SELECT key disables word recognizer
circuitry, but does not clear register. Press SELECT again to enable the word recognizers that
still contain previous values.

Press COLLECT, LOCATE, and T to prepare for next step.

3.4.31 Restart

When tracing program flow, there can be several paths leading to the same point in the
program. The restart feature of the NPC-800C gives you control over which path will be

actually traced by the analyzer to get to the desired trigger point (Figure 3-18 illustrates this
concept).

NPC-800C
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Y
LEVELO | A [———————-— -:
1
|
i
|
; RESTART
LEVEL1 | B x |-
LEVEL2 | C Y
LEVEL3 | D
)

Figure 3-18. Using RESTART Feature to Ensure Program Path A-B-C-D Is Followed

3.4.32 Restart Example

Suppose that to get to point D, the program in Figure 3-18 can follow either path A-B-C-D or
path A-X-Y-D. If the trigger stack is set up to trace path A-B-C-D but path A-X-Y-D occurs,
the analyzer will be “hung-up” at level 1 because event B never occurred. The restart feature is
used to reset the stack back to level 0 whenever an event in the undesired path occurs. Thus, if
RESTART = X, the occurrence of the undesired path (A-X-Y-D) will be detected and the
trigger stack automatically restarts at level 0 as if a COLLECT had occurred. Then, when
path A-B-C-D occurs, the analyzer will be ready and a triggering sequence will go to
completion.

3.4.33 Restart*

RESTART field defaults to OFF. Pressing SELECT key establishes a 48-bit word group in
accordance with specified display format, plus an 8-bit qualifier group. If this RESTART word
is encountered, it causes trigger stack (described above) to return to level 0.

Pressing SELECT key again causes a bar (NOT indicator) to appear across top of RESTART
word. This RESTART condition means that the analyzer returns to the top of trigger stack
(level 0) when anything other than the RESTART word is encountered.

Access RESTART field by pressing the T and PREVIOUS keys. Then press SELECT key

* ARESTART word of all Xs is not the same as OFF, and causes analyzer to continually reset
trigger stack to zero and never collect data (unless TRIGGER words are also all Xs).



(notice that RESTART word has the same mixed format as trigger words). Enter value 0080

for RESTART word (see Figure 3-19).

48 CHANNEL STATE MENU

FORMAT:

) B CH
Clk SEL: A PRB: § B PRB:
CLK QUAL:
oR
PRE-TRIG MEMORY (8-999): EEE WORDS
RESTART: 9888 XX XXX
TRIGGER:

8842 XX 00X

XX XX
BB41 XX 00X XX XX
XX XX
854 XX Y000 XX XX

AFT!

S1 - DATA DISPLAY
Fi F2 F3 F4
PREVIOUS NEXT SELECT DEFAULT

ON 2849 CLOCKS
ON 3873 CLOCKS
ER 2888 CLOCKS

FS
CONF16

H - HEX

0 - OCTAL
Z - DEC

N - BINARY
Y - ASCII
U - USER

F6

COLLECT

Figure 3-19. State Menu with RESTART Word 0080

3.4.34 Collect

To test restart feature, create an “apparent” branch in the test card’s counter sequence. To do
this, short out pad 7 (MSB) on A side of test counter. This causes counter output sequence to
consist of 128 counts (0000-007F) instead of 256 counts (0000- 00FF). With pad 7 shorted,
press COLLECT. Since RESTART word 0080 never occurs, trigger sequence goes to
completion. Now press COLLECT again and remove short before level 3 is reached. Notice
that stack returns to level 0 (flashing) because RESTART word 0080 is permitted to occur (see
Figure 3-20). Again short out pad 7 and watch the trigger sequence go to completion. Remove

short.

NPC-800C
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MAIN. TRIG @BSAFFFFFFFF
+00!  BBOBFFFFFFFF

Lac +802 BESCEFFFFEFF
083  BASDFFFFFFFF

SIG: CO77 +64 BBCLFFFFFFFF
DBD3 +@BS BASFFFFFFFFF
[BD3 +@B6 BOSBFFFFFFEF

087 BOGIFFFFFFFF

008 GBE2FFFFFFFF

#0083  DBEIFFFFFFEF

+B18  BOR4FFFFFFFF

tA11  BASSFFFFEFFF

tdl2 BEREFFFFFFFF

+013  QBETFFFFFFFF

014 DBGBFFFFFFFF

+815  BBGSFFFFFFFF

+B16  QECAFFFFFFFF

+817  BIEBFFFFFFFF

018 BAGCFFFFEFFF

+819  ABEDFFFFFFFF

STATE: STACK LEVEL @

Fl F2 F3 F4 F& F&
SCRL Dhi SCRL P LOCATE SRCH WRD CONFIG CLLEST

Figure 3-20. Occurrence of 0080 (RESTART) Causes Trigger Stack to Reset to Level 0
3.4.35 Restart

Return to RESTART field and press SELECT key to activate RESTART mode. Like the
RESTART word which forces stack back to level 0, the occurrence of any data pattern not
matching the RESTART word forces stack back to level 0. Press SELECT key to turn
RESTART off.

3.4.36 External Trigger Qualiﬁers

The 8-bit external qualifier field corresponds to header: -AABBCC EL, at upper right of
CRT. The two A bits correspond to a pair of external qualifier lines (Q1 and Q2) coming in
through pins 33 and 20 in A probe; likewise, two B bits and C bits correspond to qualifier lines
on B and C probes.

E bit corresponds to an additional external qualifier line coming in through EXTERNAL
INPUT BNC connector (at rear of analyzer).

L bit corresponds to the this BNC connector. It corresponds to an internal connection to
timing analyzer or waveform recorder.

3.4.37 Trigger Qualifiers
Notice that each trigger level or RESTART word can also be set up to require the occurrence

of external trigger qualifier events: -AABBCC EL. They act as enabling signals to incoming
trigger words. Thus, if level 1 were set up as follows:



0041 X X XXXX XX -IXXXXX 1X,

then A probe qualifier on pin 33 must be high (1) and external BNC input on the rear panel
must also be high (1) when 004! occurs; otherwise, the analyzer will not advance to level 1 from
level 0 (do not actually change trigger qualifier from all Xs).

L bit is another trigger qualifier which links any stack level to the successful triggering of
timing or waveform analyzers or another analyzer connected to LINK BNC on back panel
(use of L bit is discussed in more detail later). In microprocessor applications, for example,
trigger qualifiers can control triggering by using signals that are generally not on the address
bus or data bus, or are not required in data collection. As such, they can be considered as extra
channels that are not displayed. Thus, for the NPC-800C, a 56-bit-wide trigger word can be
specified (48 data channels plus 8 trigger qualifiers).

Move cursor to TRIGGER level and press SELECT twice.
3.4.38 Clock Qualification

Move cursor to CLK QUAL field by pressing S1 then C (see Figure 3-21).
3.4.39 First Clock Qualifier

“This is the first of two OR’ed clock qualification conditions that can be imposed by the state
analyzer on data collection. This field normally defaults to OFF. With OFF cursor flashing,
pressing SELECT (F3) key activates this field. Qualifier field consists of 48-bit word (for data
qualified clocking), followed by six A, B, and C probe qualifier inputs (AABBCC), plus E bit
described above. This 55-bit word automatically is grouped in accordance with the predefined
display format. To set up the qualifier field, simply enter in HEX, OCT, DEC, or BIN digits as
required. If a digit entered is out-of-range for format used, software automatically “drops off”
higher-order bits down to the number of bits aliowed in the fieid. Also, vaiues must be within
the range of the selected base, such as 0-7 for an octal digit; otherwise an error message

appears.

Single formats can be used in this field independent of the format used for RESTART word,
TRIGGER word, or display. Simply press HEX, OCT, etc. Then key for single format of
your choice. To recover original display format, press USER key, U.

NOTE

To enter an ASCII character, the two-digit HEX equivalent must be used. The
six probe qualifier bits can be entered only as 0, 1, or X; E bit can only take on a
1 or X value.

3.4.40 Second Clock Qualifier
Next line is second OR’ed clock qualifier. It is set up in exactly the same way as first qualifier.
3.4.41 Clock Qualifier

Internal clock qualifier field is used to limit collection of data to a certain range of address or
data words. Without this qualifier, the NPC-800C would simply collect sequential counter
data from the test card. Starting with trigger word 0040, a nonqualified data collection would
consist of 0041, 0042,... 0050, 0051, 0052...etc. But suppose you wished to exclude from the
collection all address words that did not begin with 004. In other words, data collection is to
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contain address words between 0040 and 004F only. To test this, set clock qualifier word
corresponding to A probe input data to 004X (rest of this field should remain all Xs (see
Figure 3-21).

48 CHANNEL STATE MENU
FORMAT:
A B - / L
CLK SEL: A PRB: §j B PRB: E - QUALIFIERS FORMAT: -AABBCC EL
CLK QUAL: 884X XX X000 XX X XX{ -X000X X
OR
PRE-TRIG MEMORY (B-999): K3
-RESTART: N ’
TRIGGER:
8 8848 XX X000 XX XX XXX X000 XX
H - HEX
0 - CTAL
Z - DEC
N - BINARY
Y - ASCII
S1 - DATA DISPLAY U ~ USER
Fi F2 F3 F4 F5 Fé
PREVIOUS NEXT SELECT DEFAULT CONFIG COLLECT

Figure 3-21. Setting Up Internal Clock Qualifier Fleld
3.4.42 Collect

Press COLLECT to collect qualified data. Notice that COLLECTION STATUS line reads
STATE: TRIGGERED and provides a real-time count as 1000-word state memory fills up.
Also notice that word + 016 is now 0040, instead of 0050. Scroll data collection upward. Only
addresses over the range 0040-004F are in data collection (see Figure 3-22).



HAIN TRIG. @@ 4@ FF FF FF FF
+081 B8 41 FF FF FF FF

LOC: TRIG +@82 @@ 42 FF FF FF FF
+883 88 43 FF FF FF FF

516: BY8C +B@4 @@ 44 FF FF FF FF
020D +BR3 @B 45 FF FF FF FF

D2CD +Q@& @8 4b FF FF FF FF

+887 8B 47 FF FF FF FF

+888 Q@R 48 FF FF FF FF

+887 @0 49 FF FF FF FF

+818 82 4A FF FF FF FF

+B11 0 4B FF FF FF FF

+812 8@ 4C FF FF FF FF

+813 @@ 4D FF FF FF FF

+Bi4 8@ 4E FF FF FF FF

+815 QB 4F FF FF FF FF

+816 08 48 FF FF FF FF

+817 @@ 41 FF FF FF FF

+818 B8 42 FF FF FF FF

+B19 B 43 FF FF FF FF

+828 @@ 44 FF FF FF FF

+821 B9 43 FF FF FF FF

+822 @8 44 FF FF FF FF

823 09 47 FF FF FF 5F

Figure 3-22. Qualified Data Collection Containing Addresses From 0040 Through 004F Only

3.4.43 Clock Select

Press C and PREVIOUS to move cursor to CLK SEL field.

This field selects polarity of A, B, and C clocks cominginto A, B, and C probes, respectively.
If multiphase clocking is not required, B and C probe clocks should be set to A (same as A
probe clock); otherwise, use appropriate clock edge, (F3) for positive, (F4) for negative.

Data are stored into each memory board on the corresponding clock edge; however, C clock
must occur last. Because the test card is so simple, you can try multiphase clocking on your
hardware. ’

3.4.44 Autocollect

Press CTRL and C simultaneously to activate an automatically repeating data collection
mode. Press any ASCII key to stop.

AUTOCOLLECT mode is useful to view a small portion of data collected while making
changes to circuit under test. An example is varying the power supply voltage.

3.5 TIMING ANALYSIS
3.5.1 Timing Analysis Examples

The timing analyzer is separate from the state analyzer that has just been reviewed. It records
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data in a separate memory and uses its own menu for setup. The following section reviews its
functions and how they are used.

3.5.2 Setup

Before starting this test, connect the two A and B Model 8l timing probes to the NPC-800.
Then connect these probes to the test card’s A and B outputs, respectively (Leave state probes
plugged into NPC-800).

3.5.3 Initialize

Unless you have just turned on the power to begin this section, before continuing, press
RESET key for two seconds to initialize analyzer.

3.5.4 16-Channel Timing Menu / 1000 Words, 200 MHz Max.
1. To Call Menu

a. Press CONFIG or RESET key.

b. Presssoft-key labeled SEL DOWN or SEL UP as appropriate to move cursor to 16-
CHANNEL TIMING position.

c. Press F1 to select TIMING menu.

d. Place cursor in CLOCK field, at top of menu.

16 CHNL TIMING/STATE MENU

BEEE cLock
TRIGGER WHEN:

IEEE occurs | HEEE cLocks arTER EREES BEE
CHNL ND. A76543218 B76543218 saesa FILTER LINKAGE

\‘.\_*..

ARM (8, 1,X):
TRIG (8,y1,X)¢
PRE-TRIGGER:

DISPLAY ORDER (8-7,X):
DISPLAY POLARITY (+,-):

B PROBE
CH 4-7 ClK, @ CHB-3 CH

THRESHOLD: CH 8-3
-1E -1E:

(-6.4V TO +6.35)
INPUT MODE (S,L):

4-7

G £

S1 - STATE DISPLAY P-EXT J
82 - TIMING DISPLAY N -EXT 1

Fi F2 F3 F4 FS Fé
PREVIOUS NEXT SLOWER FASTER CONFIG COLLECT

Figure 3-23. 16-Channel Timing Menu



2. Explanation of Clock Select Menu

The CLOCK SELECT field displays the sampling interval (internal clock) or clock
polarity and qualifier (external clock). Clock speed is selected using SLOWER (F3) and
FASTER (F4) keys. External clock polarity is selected by P, for positive edge, or N, for
negative edge. If an external clock is selected, CLOCK QUALIFIER field is displayed,
allowing selection of 1, 0, or X for the external clock qualifier bit.

3.5.5 Collection

Leave all menu parameters set at their default values (see Figure 3-23). Press COLLECT (F6)
key. Notice a brief status message TRIGGERED that appears in lower left corner of CRT
screen. When a timing data collection is complete, the message “DONE” is displayed briefly
in its place, and the screen fills with timing diagram display.

3.5.6 Clock Speed

Data display shows sampling rate (clocking speed) in top left-hand corner. Default value of
100 nanoseconds is very fast for the test card’s CMOS circuit; consequently little activity is
seen on timing diagram. To return to menu and enter clock field press C. Use F3 key (slower)
to set sampling rate to 100 microseconds. Press F6 (COLLECT) to collect data. Resulting
collection 1s shown in Figure 3-25. Notice high and low transitions shown on most lines and
cross hatching on lines A1 and A2 (This will be discussed later in “Magnification”).
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Figure 3-24. Typical Timing Diagram Display
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3.5.7 Timing Diagrams

The NPC-800 displays all 16 channels of timing data simultaneously, but in two groups of 8.
The cursor is used to measure time between events. The value of corresponding data in binary
at current cursor location is displayed at right end of each timing trace. Notice that NPC-800
provides a unique “shaded” display for those timing diagrams whose transitions are occurring
too close together to be resolved at lower screen magnifications. This feature reduces the
possibility of making erroneous visual time measurements. Shaded areas are always resolved
into discrete lines at X10 or X20 magnification factors.

3.5.8 User Prompts

During this session we frequently move back into various menu fields from the data display.
To make this easier and faster, as in the state analyzer, pressing LABELS key displays a menu
of valid keystrokes. While in the menu, if invalid key or the ? key is pressed, the analyzer
prompts you with a selection of proper keystrokes.

3.5.9 Labels

Prompting messages can be accessed (after a data collection is displayed) by pressing
LABELS key. It identifies all direct entry functions (see Figure 3-25).
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Figure 3-25. Timing Diagram LABELS Function



C-CLOCK
A-ARM
T-TRIG
P-PRETRIG
D-DISPLAY

N-NAMES

1-1X
22X
3-5X
4-10X
5-20X

L-LOCATE (CURSOR)

O-ORIGIN

C- AUTO
M-MEMSEL

F-FORCE

K-CORREL

With cursor located in particular field selected by each key,
these keys call the TIMING menu. For example, T places
cursor in menu’s TRIGGER field. Other fields can then be
accessed by using PREVIOUS or NEXT. Also, S2 can be
pressed again to call data.

N key places a cursor at right of timing diagram display for
generation of an 8-character alphanumeric label for each chan-
nel. These labels are defined by the user to identify and docu-
ment displayed signals. Pressing ESC key terminates NAME
mode.

Numeric keys 1, 2, 3, 4, and 5 expand timing (and waveform)
displays by indicated factor. Expansion occurs from right of
current position of expansion cursor, represented on screen by
symbol E. When expansion occurs, expansion cursor, nor-
mally is positioned to the left of screen. Exact position of
expansion cursor is indicated on screen in EXPAND FROM
field.

L is used to bring timing cursor rapidly onto left-hand edge of
screen. This is useful when cursor’s present location is away
from present window of data being viewed.

O is used to simplify time measurements with the cursor.
Pressing this key causes current position of cursor to become
the ORIGIN. In waveform mode, voltage at current cursor
position also becomes ORIGIN value. Moving cursor from
this position then causes differences in time (and voltage)
between cursor and origin values to be displayed.

Control-C causes analyzer to collect and display data continu-
ously.

M, MEMSEL, selects MAIN or AUXILIARY memory for
display.

If COLLECT key has been pressed, but triggering conditions
have not been met (or if collection is only partially complete),
F, the FORCE DISPLAY key, stops data collection process
and causes captured data to be displayed. Last data word
collected is automatically defined as trigger point. Pressing
FORCE DISPLAY key allows prior 999 words to be viewed,
regardless of pretrigger field setting.

K is used to calculate correlation (figure of merit) between
current data collection in main memory and reference data in
auxiliary memory. Computation is performed independently
for each active channel. Total bit-for-bit correspondence
results in a correlation of 1.000 being displayed. A one-bit
difference, for example, reduces correlation to 0.999 (For a
correlation example, see Section 3.5.31).
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NOTE

When K key is pressed, correlation values replace timing diagram names.
Press S2 to return the names.

X-ALTM X key causes display to alternate automatically between
MAIN and AUX.
S-SAVE* After a data collection has been made, pressing S key saves

main memory contents into auxiliary memory. Included with
saved data is the set of menu parameters and test codes used to
obtain data collection.

R-RECALL* Pressing R key recalls menu information and data stored in
auxiliary memory using SAVE key. This function allows a
previous test to be repeated without having to re-enter param-
eters.

Note

Pressing RECALL key causes current menu parameters to be lost.

S1-STATE S1 key allows user to select state equivalent of timing diagram
or analog waveform displays. Pressing S1 again calls timing
display.

S2-TIME S2 key returns timing display.

3.5.10 Magnification

Using the 2 to 5 numeric keys indicated in the DISPLAY MENU, try magnification factors
between 2X to 20X. After each higher magnification key is pressed, the inverse video
indicator at the center of the screen reduces proportionately in size. This indicator shows
location and amount of timing data currently being displayed relative to entire 1000-word data
collection. At 20X magnification, notice that inverse video indicator is only five percent of its
original (1X) size and that the screen is now displaying timing data between memory locations
000 and 099 (see Figure 3-26).

3.5.11 Trigger Location
Horizontal inverse video graticule at middle of display represents entire 1000 samples in
memory. Notice that small 00 indicator at left end of graticule is intensified. This indicates 00

percent pretrigger value set in previously. With 00 percent pretrigger, the first word in data
collection always is the trigger word. '

Numbers at left and right-hand sides of graticule indicate boundary values of displayed data.
3.5.12 -WINDOW, WINDOW- (F3, F4)
The -WINDOW and WINDOW- keys are used to select a specific portion of the data

collection currently being displayed. This window, and its position in data memory, are shown
by the inverse video portion of the graticule below the waveforms on the screen.



NOTE

For any expansion factor other than X1, all data memory cannot be displayed
at one time. :

For these larger expansion factors, pressing either WINDOW key steps or sweeps (using
REPEAT) window so that entire data collection can be viewed. Moving window to right, for
example, causes displayed data to move from right to left.
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Figure 3-26. Magnified Data Display X20 (Locations 500 to 549)
3.5.13 Expand (E)

Press X2 to obtain timing data. Notice expansion cursor E, which is positioned just above
center graticuie, used to define the position from which display will be expanded. Press F2 to
sweep symbol toward center of display at location 500, (see Figure 3-27). Use F1 tostep back if
you overshoot. Press Magnification Keys 1-5 to expand picture as required.
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Figure 3-27. Timing Display with Expansion Symbol, E, At Location 500
3.5.14 Expansion Indicator (E)

By pressing EXPAND keys -EXP or EXP-, this indicator can be moved anywhere within the
screen. By pressing EXPAND keys -EXP or EXP-. It is used to locate an area in the current
screen that requires additional magnification. Expansion is always to right of indicator.

3.5.15 -EXP, EXP- (F1, F2)

The -EXP and EXP- keys move expansion cursor, E, back and forth on the screen. The
expansion cursor cannot be moved off the screen.

3.5.16 Cursor

To set cursor quickly (currently at 000) to left side of screen, simply press the L (LOCATE
CURSOR) key as indicated in LABELS menu. Bring cursor to approximate center of CRT
by pressing SPACE BAR key (Overshooting can be remedied by pressing BACKSPACE

key) :
3.5.17 Cursor Right, Cursor Left

SPACE BAR and BACK SPACE keys step timing cursor right or left, respectively, through
data collection.

As cursor moves, its current position is indicated at screen’s lower left. Cursor measures time
between events in data collection and can be used in conjunction with the ORIGIN function.



Even if cursor is off-screen, its position is still indicated correctly. Also, the binary value
corresponding to the state of each input line at the cursor appears at right-hand-side of screen.
Whether they are displayed or not, associated hexadecimal value corresponds to all channels
in memory. Binary and hexadecimal values change when display order is modified in the
menu

3.5.18 Time Measurements Using Cursor and Origin (O)

In this step, you measure the relative time between edges in two channels. Visually select an
edge (rising or falling) in channel B2 and another edge (later in time) in channel B6. Step
cursor so that it aligns with selected edge in channel B2. Notice value of cursor position
indicator at lower left of screen. Now press letter O to reset origin from 000 to current cursor
location. The CURS-ORG indicator should now read zero units of time (When external clock
is used, indicator reads +0CS, where CS stands for clock samples). Next, step cursor to
selected edge on channel B6. CURS-ORG indicator now directly reads time between these
two edges (Figure 3-28 shows one example of using this measurement procedure).
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Figure 3-28. Measuring Relationship Between Timing Data Edges
(Your example may differ)

3.5.19 Timing Display Manipulation

The NPC-800 allows you to change both the order in which timing diagrams are displayed and
their polarity.
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3.5.20 Display Order (0-7, X)

Access DISPLAY ORDER field by pressing D key. Labels A and B correspond to 8-bit data
groups coming through A and B probes. X blanks out a line, and numbers 0-7, entered in any
order (or even repeated), set up display order within probe group. To illustrate timing display
flexibility of NPC-800, set in following display order for eight most significant channels: B4 -
A0-A6-B7-B0-X-B4-A2. Use NEXT key to step down to DISPLAY POLARITY field.
Then set in following display polarity: — + + + — + + + (see Figure 3-29).

16 CHNL TIMING/STATE MENU
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PRE-TRIGGER: (R

DISPLAY ORDER (8-7,X): EEENEEEH
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THRESHOLD: CH 8-3 CH 4-7 ClK, @

(-6.4J T +6.359)
INPUT MODE (S,L):
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Figure 3-29. Menu showing NPC-800’s Timing Display Flexibility.
3.5.21 Display Polarity (+,-)

Use of + or — keys here displays respectively, a TRUE or COMPLEMENTED timing
diagram.

3.5.22 S2 4 (10X)

Now press S2 and 4 (for 10X) keys. At 10X magnification, the timing diagram is similar to
Figure 3-30. The NPC-800 permits the display of any mix of inverted and noninverted
channels. Any channel can be blanked out and repeated. In Figure 3-30, B4 is inverted at top
of CRT and is adjacent to AQ. Near center of display, B4 appears noninverted and is adjacent
to A2.
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Figure 3-30. NPC-800’s Timing Diagram Display Flexibility

Press RESET key to initialize all parameters for next steps. Then select 16-channel timing
mode and press COLLECT.

3.5.23 Names

Press N key to activate NAME cursor at upper right-hand side of screen. Each channel can
have up to eight characters for a name. Enter characters from ASCII keyboard, terminate
each line with a CR, and when all required labels have been assigned: press ESC key. To edit
labels, use SPACE BAR. To move cursor and type in new entries use BACKSPACE as
required (see Figure 3-31).
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Figure 3-31. Timing Diagram Assignment of Labels (NAMES)
3.5.24 Trigger

To enter a trigger word, return to trigger field in menu by pressing T. ENTER 00001100
XXXXXXXX. Press F6 to collect data.

Press 1 and then L to move cursor to location 000. Binary values at end of each trace should be
those of trigger word entered.

3.5.25 Arm and Trig

With 16-CHANNEL TIMING menu on display and cursor at CLOCK field, use SLOWER
key to select 2 millisecond clock.

In this example, both levels of triggering are used. Press S2 and A as a quick way to enter
ARM field. Then enter: 0- 0-0-0-0-0-0-0 plus 0-1-0-0-1-0-0-0, which is (0048) HEX. Use NEXT
key to step down to TRIG field and enter: 0-0-0-0-0-0-0 plus 1-1-0-0-1-0-0-0, which is (00C8)
HEX.

3.5.26 Triggering Modes

Because two levels of triggering have been set up (ARM an TRIG), one of the triggering
modes must be used to specify time delay between these levels. Use PREVIOUS key to
access TRIGGER MODE field. Press SELECT key to view following major timing trigger
mode options:



TRIG OCCURS 0001 CLOCKS AFTER FIRST ARM
TRIG OCCURS BEFORE 0001 ARMS

Within first two major modes, NEXT and SELECT keys can be used to change TRIG to
TRIG, = to or = (blank), BEFORE to AFTER, FIRST to LAST, and ARM to ARM.

Set trigger mode to TRIG OCCURS = 0000 CLOCKS AFTER FIRST ARM. Then use

4

NEXT key to siep io DELAY fieid and set in a delay value of 1501. Trigger mode should now
y 28
read:

TRIG OCCURS = 1501 CLOCKS AFTER FIRST ARM.
3.5.27 Pretrigger

Access PRETRIGGER field by pressing S2 and P keys. Use “soft” key INCR to set this field
for 50 percent pretrigger (Figure 3-32 shows timing menu up to this point).
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Figure 3-32. Menu Corresponding to This Example (Thus far)
3.5.28 Status Messages
Press COLLECT and wait several seconds. Notice flashing status messages which indicates

what the analyzer is doing as it transitions from SAMPLING to ARMED to TRIGGERED
to DONE (relatively slow 2 millisecond clock allows these messages to be observed).
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3.5.29 Pretrigger Memory

To ensure data collection, the NPC-800 does not require a full amount of pretrigger data be
collected before the trigger condition becomes satisfied; the amount of data actuaily preced-
ing trigger point can be less. However, the amount of data following trigger point is always
constant for a given pretrigger value.

3.5.30 Trigger Sequence
With timing diagram displayed (at 1X magnification), locate trigger word, 00000000 11001000
(00CB). Notice that the 500 mark on the inverse video graticule at the center of the CRT is at
full intensity. This is the location of the trigger word with 50 percent pretrigger set in. When
COLLECT key was pressed, the following sequence of events occurred:

1. SAMPLE (COLLECT DATA AT 2 m INTERVALS)
DETECT ARM WORD (0048)

START TO COUNT AT LEAST 1501 CLOCKS (3 seconds +)

> w

COLLECT PRETRIGGER DATA (500 WORDS PRIOR TO TRIGGER
WORD)

W

DETECT TRIG WORD (00C8)

6. COLLECT TRIGGER WORD AND FILL REMAINING MEMORY
(TRIGGER WORD PLUS 499 ADDITIONAL WORDS)

7. DISPLAY (MESSAGE DONE)

Display at 1X magnification is shown in Figure 3-33.
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Figure 3-33. Timing Display At 1X Magnification

3.5.31 Correlation (K)
Change Clock Speed To 100 Milliseconds

Press SAVE (S) key and observe flashing SAVED message. Press K (CORREL) key to
compare main and auxiliary data. A correlation factor of 1.000 is displayed at right of each
channel. This factor means that all 1000 bits associated with each main memory channel
compares with the 1000 bits in the corresponding auxiliary memory channel on a bit-for-bit
basis (see Figure 3-34). Thus, if a correlation factor for .995 is displayed, it indicates 5 bits out
of 1000 were different.

NOTE

When K key is pressed, correlation factors replace NAMES. To restore
NAMES, press S2.
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