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1.1 MANUAL CONTENTS 

Section 1: Introduction 
Includes a general description of each 
of the 800 Series including principles 
of operation, block diagram descrip-
tion, and perfonnance characteristics. 
A brief description of the performance 
checks, software update installation 
procedure and preventative maintenance I 
recommendations are also given. 

Section 2: Self-Tests 
Description of automatic and keyboard 
self-tests. In addition, a step-by-step 
illustration of self-tests performed with 
the Logic Analyzer Test Card is 
provided. 

Section 3: Chass~ Mother· 
board, Power Supply, Disk 
Drive 
Mainframe, motherboard Jayout, power 
supply, PCB arrangement and infonn
ation on disk drive service and 
replacement 

Section 4: Keyboard 
Description of keyboard, operation and 
circuitry. 

Section 5: Display Module 
:Maintenance details of the Display 
module contained in the 800 series. 

Section 6: Proces.u-/Video 
Microprocesscr,memory,video 
dispJay circuitry, and IEEE488 intez
face details including a block diagram. 

Section 7: 800 A, B & C State 
Control Board (15/20 Miiz) 
Block diagram, schematic and theory 
of operation for the 800 A, B, C State 
Analyzer Control board. 

Section 8: 800 A, B & C State 
Memory Boards (15/20 MHz) 
Block diagram, schematic and theory 
of operation for the 800 A, B, C State 
Memory Boards. 

Section 9: 800 D State Control 
6oard (25 MHz) 
Block diagram, schematic and theory 
of operation for the 800 D State 
Analyzer Control Board. 

Section 10: 800 D State 
Memory Boards (25 MHz) 
Block diagram,' schematic and theory 
of operation for the 800 D State 
Memory Board. 

Section 11: 800 A & B Timing 
Control Board (100 MHz) 
Block diagram, schematic and theory 
of operation for the 800 A, B Timing 
Control Board 

Section 12: 800 A, B Timing 
Memory Boards (100 MHz) 
Block diagram, schematic and theory 
of operation for the 800 A, B Tuning 
Memory Board. 

Section 13: 800 C, D & E 
Timing Control Board 
(200 MHz) 
Block diagram, schematic and theory 
of operation for the 800 C, D & E 
Timing Control Board. 

Section 14: 800 C, D & E 
Timing Memory Boards 
(200 MHz) 
Block diagram, schematic and theory 
of opention for the 800 C, D & E 
Tuning Memory Boord 

Section 15: CT/SA (Counter 
Timer/Signature Analp.er) 
Board 
Description of the optional Cmmter
Timer and Signature Analyzer Plug-in 
Board. 

Section 16: Waveform Board 
Schematic and theory of operation for 
the optional Waveform Recorder Plug
in Board. 
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Section 17: Disk Controller, 
Computer Dynamic RAM 
Description, operation and circuitry 
of the Disk Drive Controller and 
Dynamic RAM. 

Section 18: Input Probes 
Describes the three probes used with 
the 800 Series. The Model 80 or 81 A 
Probe is used to apply input signals to 
the timing analyzer. The Model SIA 
Probe is used to apply signals to the 
state section. The Model 90 probe is 
used for CT/SA readings of external 
signals and to apply input signals to 
the CT/SA Board or Wavefonn Board. 

Section 19: Motherboard 
Connections 
Contains complete wiring and pin 
~ents for the 800 seri~ in 
tabular form. 

Section 20: Glosary 
A glo~ of tenns used in this 
manual and logic analysis in general. 

Section 21: Alignment 
Alignment procedme for the Model 
800 Logic Analyzer. 

Section 22: Parts List 
Parts list far the 800 Series Logic 
Analyzer. 

Section 23: Circuit Boards 
Component placement diagrams of the 
800 Series Logic Analyzer printed 
circuit boards. 

Section 24: Diagrams 
Schematic diagrams of the 800 Series 
Logic Analyzer. 
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1.2 800 SERIES OPERATION 

Instrument operation is covered in detail in the 800 
Series Operator's Manual shipped with each unit 
Additional copies are available from Nicolet. · 

The Operator's Manual contains several sections 
that may be useful from a maintenance point of 
view. These sections should be reviewed for a 
greater understanding of the product operation. 
The sections concerning keyboard, menus and 
displays, and reference should be particularly 
helpful. The reference section contains solutions to 
many common operating problems. 



1.3 BLOCK DIAGRAM DESCRIPTION 

Refer to Figure 1-1. The 800 Series is inter
connected by a custom 60-wirc system bus (called 
the S2 bus) that forms an "I/O path for all the 
functional modules. 

The CPU incorporates an Intel 8085 micro
processor that utilizes up to 48K bytes of ROM, 
~~d 48K bytes of RA.\.l The processor controls 
system operation, including data collection, 
keyboard scanning, display and interfacing. 

Introduction 1-3 

T'uning input data from two Model 80 or 81A 
probes (depending on the model) is fed to data 
comparators on Timing Memory boards A and B. 
The data is sent from the probes in 16-bit parallel 
data streams. Data is continuously examined by 
these comparators. ·The data is sent from the 
comparators to the Main Memory, at user-selected 
clock rates up to 200 MF 7 The c.ompa...-rators 
continuously compare the incoming data with arm 
and tri~ger words entered from the keyboard at 
setup ttme. 

The State Input circuitry consists of Model 5 lA 
probes connected to State Memories A, B and C. 
(The 800A uses no B Memory Board). Data is 
latched into these memories at rates up to 25 MHz. 
The data is continuously examined by the state 
control tri;ger detectors. When the data meets user
selected tngger conditions, it causes a Main 
Memory data collection. 

When arm and trigger conditions are met, a 
snapshot of 1000 words of cmrent data is locked 
into the Main Memory. This snapshot 
subsequently may be displayed and examined. The 
1000-word snapshot also can be divided between 
pre-trigger and post-trigger words as selected from 
the keyboard at setup time. 
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IO CHARACTERS 
X25UNBS 

CRT 

6 SOFI'W ARB
LABELED KEYS 

BXPANDABLB TO 
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Figure 1-1 • 800 Series Simplified Block Diagram 
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The Main Memory retains the last data entered until 
a new set of data is loaded The new set of data is 
loaded using the COLLECT (soft) key. Also, the 
contents of the Main Memory can be transferred to 
the Auxilia..ry Memory where it may be retained for 
comparison with subsequent Main Memory data 
collection. The contents of either the Main or 
Auxiliary Memory can be displayed under 
keyboard control. 

The CRT Display is a raster scan unit with a 9-inch 
(23 cm) diagonal screen. The chiving circuitry 
resides on the CPU board. A composite video 
output on the rear panel of the 800 Series allows 
use the of a large-screen monitor if desired 

The keyboard provides user access to the 800 
Series parameter/measurement set (on the menus), 
display formats, trigger modes and interfaces. The 
keys are used for direct entry, menu selection and 
software-defined "soft" keys. 

An RS-232 Interface is provided on models 
equipped with disk drives. This interface permits 
output of display-formatted data to a printer or 
other peripheral. The 800 Series also is provided 
as standard with an instrument-bus IEEE-488 
Interface, allowing the 800 Series to be talker, 
listener (or controller if so equipped). 

Optional measurement features are added to the 800 
Series by adding the CT/SA (Counter
Tuner/Signature Analyzer) PCB to the unit. 

The Waveform Analyzer board can optionally be 
included in the 800 Series to obtain added analog 
measurement capabij.ities. 

Mnemonic Disassembly accessories are available 
for a variety of microproceaors. Disassembly 
operates by loading programs from disk and 
collecting data using dedicated probes. 



1.4 BASIC OPERATION 

The 800 Series analyzer collects data under 
specified conditions and stores the data in memory 
for detailed examination. 

To start data collection, the user presses COLLECT 
(soft key) on the keyboard. When the trigger 
conditions are met, data collection is automatically 
stopped by the analyzer . .Alternately, selection m~y 
be made for data collection to continue after the 
trigger event. The user must specify the amount of 
post-trigger data to be collected. Once data 
collection has stopped, the data can be displayed in 
various formats for convenient analysis. 
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1.S SOFIWARE UPDATE 
INSTALLATION 

The parts, procedure and tools required to update 
the revision level of the operational software 
(resident in firmware) in the 800 Series Logic 
Analysis Systems to the most current one is given 
below. These parts are to be installed on the first 
PC board in the card cage closest to the CRT 
modn le assembly. 

CIRCUIT BOARD SLOTS 

Front 

A Processor (CPU card) <<---
B RAM Disk 
c State Control 
D State Memory - C (LSB) 
E State Memory - A (MSB) 
F State Memory - B 
G Tuning Control 
H Tuning Memory - A 
I Tuninfc Memory - B 
J Wave orm. 
K Counter-Timer/SA 

Tools Required 

1. Flat blade 1/4" screwdriver 
2. 5/16" open end or box wrench 
3 Small Phillips screwdriver 
4. I.C. removal tool 
5. Factory supplied replacement firmware 
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1.S.1 Procedure 

Warning: Remove all power from the 
instrument before continuing. 

Remove the line cord and probe cables, moving 
the unit to a suitable working environment 

Examine the Replacement Fumware, factory 
supplied as a set of EPROMs. The label on the 
top of each EPROM contains the following 
information: 

EPROM part number: Part number. 

Revision/Version: Firmware revision or 
version. To gain access to the CPU card, the top cover of 

the unit must first be removed using the flat blade 
screwdriver to loosen the "quarter tum" fasteners at Socket location: IC socket location on the 

CPU card where the 
EPROM is to be installed. 

the rear. Tum them counterclockwise to loosen. 

Use the 5/16" wrench to remove the two hex nuts 
at the rear of the hold down bar, being careful not 
to drop them onto the motherboanl smface. 

Use the Phillips head screwdriver to remove the 
two screws retaining the hold down bar at the front 
of the card cage assembly. Remove the hold down 
bar for access to the· front PCB, the CPU card. 

Prior to lifting the CPU cant, the floppy disk drive 
cable should be released from its hold down clamp 
on the rear of the CRT module enclosure. The card
edge connector should be pulled gently upwanl and 
set aside. If a Waveform Recorder card is installed 
in Slot J then remove the flat ribbon cable 
connected on the CPU card in Slot A Release of 
the DIP Plug Assembly from the socket on the 
CPU board can be accomplished by carefully 
prying with the flat blade screwdriver under the 
edge of the plug. The CPU board's video 
connector also should be removed. Remove the 
800 Series CPU card by prying on the LEFf 
HAND card edge removal hole and pulling straight 
upwards. 

Model number: Logic Analyzer system 

EPROM Check Sum: Check sum of EPROM 
using either Data 1/0 
programmer or format 

The label format is: 

Version/Revisioo 

EPROM PIN 61XX-X XX UX Socket Location 
Model # MBOOX XXXX EPROM Check Sum 

The EPROMs are installed as follows: 

With the video connector over the. edge, place the 
CPU board with its component side up on a soft 
magazine cover. Be careful not to flex the card. 
Using the label format described previously to 
select the appropriate EPROM, remove and replace 
only OD' e IC at a time to avoid confusion. Replace 
all of the EPROMs residing in IC locations Ul, 
U2, U3, U4, Ul5, U16 and U17. 

Reinstalling the CPU card and top cover is the 
reverse of the removal procedure. 

Data/test "save" files are compatible from revision 
to revision. Remember to return all old EPROMs 
to the factory for full credit 



1.6 PREVENTATIVE MAINTENANCE 

As in all electronic equipment, excessive dirt and 
heat build-up can lead to premature failure. The 
800 Series Logic Analysis System operates 
normally over a range of temperatures. If, 
however, the fan filter on the rear panel becomes 
clogged or is obstructed, then the cooling ability is 
markedly diminished. 

It is recommended that the fan filter be cleaned at 
regular intervals. A three to four inch clearance 
should be left behind the unit for free air flow at all 
times during operation. More frequent cleaning or 
physical repositioning may become necessary if 
excessive dirt buildup is detected or the unit feels 
abnormally warm during operation. 

The floppy disk drive has been designed to be free 
from periodic maintenance (such as replacement of 
parts, grease-up, etc.) when it is operated under 
nonnal duty. The drives rarely need attention if the 
following precautions are followed: 

* Avoid smoke filled environments 

* Do not employ the "flippy" floppy diskettes 
where the rotational direction is reversed by 
inverting the diskette. The drives employ two
sided read/write mechanisms, inverting the · 
diskettes can loosen trapped particles from the 
liners inside of the sheath. 

* Do not operate the drive in a high humidity or 
excessively cold environment H the analyzer is 
stored in a cold environment, allow adequate 
time for the chassis to reach normal room 
operating temperature before mounting and 
running a floppy diskette. 

* Always follow all floppy disk handling 
precautions regarding creasing, heat, dirt, 
magnetic contamination, etc. 
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If disk subsystem problems (such as suspected 
media quality) are encountered that cannot be 
rectified by switching to another brand, then 
cleaning the heads is recommended as discussed in 
Section 3, Chassis, Motherboard, Power Supply 
and Disk Drive. If problems have been narrowed 
to the drive itself, then ref er to Section 3 for the 
remov~ 1 proce.du..TC. The drive contains no user 
serviceable components; repair dictates an 
exchange. 
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SECTION 2: SELF TESTS 

2.1 Introduction-----------------------

2.2 Automatic Self Tests --------------------
2.2.1 Processor Test --------------------
2.2.2 System Disk Self Tests -----------------

2.3 Basic Tests With The Logic Analyzer Test Card 
2.3.1 Preliminary Tests 
2.3.2 Test Card Description 
2.3.3 Setup 
2.3.4 Basic State Tests -------------------

2.3.4.1 Saving Data/Comparisons 
2.3.4.2 HOLD IF Mode-----------------
2.3.4.3 Difference Mode-----------------
2.3.4.4 Search Word Mode ----------------

2.3.5 Basic Tuning Tests -------------------
2.3.5.1 Saving Data/Collection 

2-1 

2-1 
2-2 
2-4 

2-5 
2-5 
2-6 
2-7 
2-8 
2-12 
2-12 
2-14 
2-16 

2-18 
2-24 



2.1 INTRODUCTION 

The 800 Series provides three types of self-tests 
that can be useful in assessing the condjtion of the 
instrument. 

#1. An automatic self-test is performed every time 
power is turned on. 

#2. Self-tests that can be performed with the Logic 
Analyzer Test Card, part number 615-004602. 

#3. Self-tests that can be performed using a system 
disk. 
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2.2 AUTOMATIC SELF TEST 

The automatic self-test is performed during the first 
two seconds each time power is applied to the 
analyzer. This test goes through a set of 
performance checks of the 800 Series memories 
and other subsystems. The test reads the setting of 
the power-line frequency selector switch, S 1-1, on 
the Processor board. The CRT vertical SYNC 
frequency is set to a matching 50 Hz or 60 Hz. 
Although this self-test does not provide a 100% 
check, it offers a high confidence level that the 
analyzer is operating properly. 

Successful completion of the test is announced by a 
short beep followed by a display of the 
Configuration Menu. If the test is not successful, 
there will be no beep. This may indicate a 
switching power supply problem. Check the 
illumination of the green POWER LED on the 
keyboard. If the LED is not lighted, simply reset 
the POWER switch to off for a few seconds, then 
back on. 



2-2 Self Tests 

2.2.1 Processor Test 

The 800 Series system software contains a test that To run this test: 
automatically checks the processor board. 

Figure 2-1: Connector Jumper 

a Turn the 800 OFF. 

b. If a test of the RS-232 interface is desired, short 
pins 2 and 3 of the RS-232 connector, located 
on the rear panel of the unit (See Figure 2-1). 

c. Turn the 800 ON. 

d Press the BREAK key. 

e. Verify that the display appears as shown in 
Figure 2-2. To abort the test, hold down the 
RESET key for three seconds. 
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11~lft1't'f ,1\q,~\~ilMl\ ! •:as•' ()ff,. I !1!123456?891; (:: >?RDEFBKI .JL*J 
PQP.STlJ\W('1Zt\l' _ 'ibcdt f~t) lmo~tuwxi.Jz U >1 

~;]t'liitf•l'rJ1'1ii.'n'~ .. ,..~Y-tPb.. 
NML Hr.LFL!&r BUN< - MRLitE 

Pitt TEST: PAS; 
O£a<SLM iJEI 2 8299 E6B~ 9838 •:E:;: 7i79 CEi l CBli 
DI atEa u resn 82'9 E&B4 n 1:ex 1179 cu 1 cees 
615£ TI~R TESTI PASS 
RS .. 232 TEST: PASS SHGP.r P£N .2 TO 3 CN RS-:232 C(J.tlCTOI 

PASS !imP.r P£N ' TO 8 ti RS-232 CCNECTOR 
PE SHORT' PtM S, 6 H 28 Di RS·c~ ClM£1'CI 

~IEP.11 CAl. S'tM: TEST: PA SS 

I MltEL 881 PROCES90R IEAFD FtJCTUIR. TEST ------
Figure 2-2: Self Test Screen 
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2.2.2 System Disk Self -Tests 

Each CP/M equipped system contains two tests on 
the system diskette: the RAM test and the 
Keyboard test To run these·tests, insert a system 
disk into drive A with the write protect notch facing 

downwards! power the system on, and close the 
drive door. Then press the ESCape key. The CRT 
display will then look like Figure 2-3. 

NON-VOLATILE MEMORY CONFIGURATION MENU <VER 1.A> 

I - LIST DISKETTE DIRECTORY -
2 - LOGIC ANALYZER "RECALL" 
3 - LOGIC ANALYZER "SAVE" 
4 - COPY 1 FILE 
5 - COPY FULL DISl<ETTE 
6 - DELETE 1 FILE •••••• 
7 - FORMAT FULL DISKETTE 
8 - DISASSEMBLER 
9 - SECCJ-IDARY C~FIG. MENU <CM2> 

"P - PRINT SCREEN ~ EPS(tll PRINTER 
Fl F2 F3 F4 

ENTER 0151< CCl\IFIG SEL Da..N 

Figure 2-3: Screen 

FS 
SEL UP 

F6 



To run the RAM test, type RAMTEST <return>. 
This test writes a walking l's pattern into the 
dynamic RAM, reads the data back and indicates 
any errors. The test runs continuously, taking 
about 20 minutes for each pass. The total number 
of errors and the number of test runs is indicated 
on the screen (Figure 2-4). To abort the test, press 
the RESET key. 

Ill 48K DYNAMIC RAM TEST PROGRAM 
WALKING I'S TEST: 1'SADDR: 8896 

TESTING ADDRESS: 
LAST FAILED ADDRESS: - EXPECTED: - READ: -
TOTAL FAILURES: 
PASSES COMPLETED: 

Figure 2-4: RAMTEST Screen 

To run the keylx>ard test, type KYBD1EST 
<return>. Observe the keyboard display on the 
CRT. To test the keyboard, unlock the CAPS 
LOCK key. Strike each key displayed on the 
screen only once. As each key is struck, it will 
disappear from the screen. See Figure 2-5. 
Follow the remaining prompts carefully to 
complete the test 

F1 F2 F3 F4 FS F6 LABELS 

ESC 1 2 3 4 5 6 7 8 9 0 - = - BS BK 
TAB q w e rt y u i o p [ I LF DEL 

as d f g h j k I ; ' {RETURN 
S1 z x c v b n m , . I S2 

SPACE 

UNLOCK CAPS LOCK KEY 

PRESS EACH KEY ON KEYBOARD. 
ALL KEY LABELS SHOULD DISAPPEAR. 

Figure 2-5: Keyboard Test Screen 

To abort the test without finishing the sequence, 
press the RESET key for 2 seconds. 
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2.3 BASIC TESTS WITH THE LOGIC 
ANALYZER TEST CARD 

The Logic Analyzer Test Card, part number 
615-004602, provides a comprehensive functional 
test of the 800 Series Logic Analysis system 
hardware. A suitable procedure follows for the 
appropriate model All steps necessary for a 
comprehensive evaluation are presented, thereby 
affording the user fault isolation. This procedure 
assumes the user has some familiarity with the 
operation of the 800 Series. If necessary, refer to 
the Operator's Manual. 

2.3.1 Preliminary Tests 

Perform the following tests to confirm operation at 
the most primitive level. 

a. Disconnect the power cord from the analyzer. 
The power fuse and voltage cord must be 
visually inspected to verify correct installation 
for the· current application. Refer to the 
discussion of the Mains Module in the Chassis 
section for more information. Reconnect the 
power cord. 

b. Check the setting of SWl-1 on the Processor 
Board. The video vertical sync frequency is set 
to match the power mains frequency. ON = 60 
Hz, OFF = 50 Hz. 
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2.3.2 Test Card Description 

The Logic Analyi.er Test Card consists of two 8-bit 
CMOS counters (A and B), a clock, and simple 
decoding logic. Refer to Figure 2-6 and schematic 
166-004601 at the end of this manual. 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 (00) 
HEX. 

Figure 2-6: Logic Analyzer Test Card 

The A channel connector is wired with the eight 
least significant bits corresponding directly to the 
output of the A counter. The eight most significant 
bits are tied to ground. Thus, the A channel 
provides a 16-bit word to the analyzer that 
sequences from (0000) HEX to (OOFF) HEX. 

The B channel connector is wired so that the 16 
output bits toggle nonse.quentially. A typical 
binary count sequence at the B channel connector is 
illustrated in Figure 2-7. 

Count Binary Pattern* 

0 ()()()()()()()( ()()()()()()()( 
1 1 ()()()()()()() 00000001 
2 01000000 00000010 
3 11000000 00000011 

. . 
15 11110000 00001111 

Figure 2-7 

Hex Pattern 

()()()() 

8001 
4002 
C003 

FOOF 

Note the difference in pin-outs between the 16-
channel state probes and the 8-channel timing 
probes. Due to the difference, this exact pattern 
will be displayed on the 800 Series only when 
using the state probe. Use of an external clock for 
the timing analp.er and display of data in the state 
format can also yield similar results. 

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

The A counter is generally used as a signal source 
for the A state or timing probe. The B counter 
output feeds the B state or timing probe. The third 
16-channel state probe (C) is not normally 
connected to the test card. 
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2.3.3 Setup 

Before using the test card, proceed as follows: b. Connect the A probe to the left-hand connector 
of the test card and the B probe to the right-hand 
connector. Set both probes for TRUE and TTL 
operation. 

a. Connect the A and B Model 5 lA State Probe 
cables to the 800 Series mainframe. LEA VE 
THE C PROBE UNCONNECTED. In the case 
of the Model-800 A system use the A and C 
connectors only. 

c. Tum the 800 Series power switch ON and wait 
for the self-test beep and Configuration Menu. 
Refer to Figure 2-8. 

Fl 
STATE 

NiC NICOLET seec CCNFIGURATICN VER 3 REV D 

• - 48 CHNL STATE 
2 - 16 CHNL TIMING 
3 - 48 C..,.,,L STATE/16 Ct-NL TIMING 
4 - S Cl-f.JL TIMING GLITCH 
5 - 48 CHNL STATE/8 Cl-NL GLITCH 
6 - WAVEFORM RECORDER 
7 - 48 CHNL STATE/WAVEFORM 
8 - COLNTER/TIMER 
9 - SIGNATURE ANALVZER 

10 - PI 70 SERIAL PROBE TRANSMIT 

ESC - INITIALIZE DISK SYSTEM 

BREAK - PROCESSOR SELF-TEST 

I - l/O C~FIGURATICN MENU 

'RETURN 1 - RETURN TO DI SI< SYSTEM 

F2 F3 F4 
SEL D~ 

Figure 2-8: Configuration Menu 

F5 
SEL UP 

F6 
COLLECT 
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2.3.4 Basic State Tests 

The six soft function keys are labeled Fl to F6 
from left to right. They are identified by labels on 
the bottom line of the CRT. These labels differ 
from menu to menu, as selected with the SEL 
DOWN or SEL UP keys. 

Examples using these keys follow. 

a. To select the 48-CHANNEL STA TE menu, 
press the STA TE (Fl) key to call the state menu 
(Figure 2-9A for Models 800 A, B, and C; 
Figure 2-9B for Model 800 D). 

b. The Model 800 A, B, or C 32/48-channel state 
menu should be setup with default values in 
all fields except the trigger word field. Advance 
the blinking cursor to the trigger stack field, 
level 0, with the NEXT (F2) key. Position 
overshoot can be ignored since the menus wrap
around in all fields. Press the H key to format 
this field for a hexadecimal trigger word. Now 
enter the following trigger word: 0040. 

Observe the field at the lower right of the CRT. 
Other formats can be selected from this field 
using the indicated keys. 
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48 CH~EL STATE MENU 

FORM AT: l#f5if .i ii'$1iiil$¥ i¥1$fi@i$$5 ijf$1$11$$ 1$@£1£141 1$ 1$ifi¥@.1£1.1$ 

CU< SEL: A PRB: I B PRB: I c PRB: II QUALIFIERS FORMAT: -AABBCC EL 
CLK QUAL: • 

OR 
PRE-TRIG MEMORY <0-999): liJll WORDS 

RESTART: l!Jll 
TRIGGER: 

0 XXXXXXXXXXXX -XY~XXX XX -
St - DATA DISPLAY 

F 1 F2 F3 
PREVIOUS NEXT 

RETURN-DI SI< SYS 
F4 FS 

CONFIG 

Figure 2-9A: Model 800 A, B, C State Menu 

48 CHANNEL STATE SET-UP 

FORMAT: ii•¥•• ¥¥Mi'$¥ lji$$$$¥1¥ 1;ggm11u1 1¥¥¥1$£ 16¥&14¥ 1$ 
+A 

CLOCKS: .. R== < Cr I*~~ I ) S= < Cs I * as I ) T== ( Ct I * Qt I ) 

MEMORY i: I MEMORY 21 I MEMORY 3: I 
EVENTS: Qua 1 i F iar""s: -xvz EL 

El ::: xxxxxxxxxxxx -xxx xx 
E2 a xxxxxxxxxxxx -xxx xx 
E3 ::: xxxxxxxxxxxx -xxx xx 
E4 ::: xxxxxxxxxxxx -xxx xx 

Iii •) xxxxxxxx 

:::( xxxxxxxx 

TAB - NEXT SENTENCE p - PROGRAM 
St - DATA DISPLAY RETURN-DISK S"f'S 

Fl F2 F3 F4 FS 
PREVIOUS NEXT Cet-JF I G 

Figure 2-9B: Model 800 D State Menu 

F6 
COLLECT 

MASTER: Ii 

MENU 

FE. 
COLLECT 
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NOTE: Steps c and d are skipped when using the 
Model 800 A, B, or C systems. 

c. The Model 800 D Setup Menu should be left 
with all default values except for EVENT El. In 
the field provided for symbolic labels, enter 
FORTY. Place the cursor on that field using 
the PREVIOUS (Fl) key. Enter the word and 
press NEXT (F2). Enter the bit pattern 0040 in 
hexadecimal. 

d. On the Model 800 D, press P to enter the 
PROORAM menu; setu~ conditions on STEP 1 
such that the analyzer will STORE NONE. IF 
0001 of El then GO TO (Step) 2 NO Link. 
STEP 2 should read STORE ALL. IF 1000 of 
ANY then DONE NO LINK. Leave the 
remaining fields at the default setting. See 
Figure 2-10. 

e. Press COLLECT (F6) to take a data collection 
beginning at 0040. The Model 800 D will begin 
at 0041. Then ~ss the LABELS key. 
Reformat the display in octal, decimal, binary 
and ASCil by pressing the 0, Z, N, and Y keys 
in tum. Press the H key for the hexadecimal 
format. See Figure 2-11. 

f. Scroll the display up and down by holding 
down the SCRL UP (F2) key SCRL DOWN 
(Fl) key. Locate the end of the data collection 
(word +999) by pressing the LOCATE (F3) key 
followed by the E key. Next, locate word +101 
by pressing LOCATE (F3) followed by + 101. 
Omit the plus + sign on the Model 800 D. 
Finish with the trigger word at the top of the 
CRT by pressing the LOCATE (F3) and T keys. 
On the Model 800 D press the LOCATE (F3) 
and B keys. 
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48 CH~EL STATE PROGRAM 

E2 ---- E3 ---- E4 · ---- ES ----EVENTS: Et FORTY 

STOPPING CONDITION: WHEN 
STEP 

1 STORE - • IF - ... THEN GOTO I .. Lil'I<. IF .. THEN GOTO I 
2 STORE 1111 . IF - Ill THEN - .. Lil'I<. IF - THEN GOTO I .. 

TAB - NEXT SENTENCE 
St - DATA DISPLAY 

F 1 F2 
PREVIOUS NEXT 

DELETE - BLAN< LINES Q - SETUP MENU 
RETURN-DI SK SYS 

F3 F4 FS F6 
INCR DECR CONFIG COLLECT 

Figure 2-10: Model 800 D Program Menu 

MAIN TRIG 00400000FFFF 
+001 00418001FFFF 

LOC: TRIG +002 00424002FFFF 
+003 0043C003FFFF 

SIG: C1E7 +004 00442004FFFF 
19E7 +005 0045AOOSFFFF 
0803 +006 00466006FFFF 

+007 0047E007FFFF 
+008 00481008FFFF 
+009 00499009FFFF 
+010 004ASOOAFFFF 
+011 004BDOOBFFFF 
+012 004C300CFFFF 
+013 004DBOODFFFF 
+014 004E700EFFFF 
+015 004FFOOFFFFF 
+016 00500810FFFF 
+017 00518811FFFF 
+018 00524812FFFF 
+019 0053C813FFFF 

Figure 2-11: Hexadecimal Screen 
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2.3.4.1 Saving Data/Comparisons 

To test the SA VE mode, press the LABELS (F6) 
key in the top row. Perform the SA VE function by 
pressing die S key. This action causes the entire 
data collection, the test codes (SIG), and the menu 
parameters to be stored in the 800 Series auxiliary 
RAM memory. Press the MEMSEL(M) key to 
display the auxiliary memory. Press M agam to 
redisplay the main memory. 

2.3.4.2 . HOLD IF Mode 

The HOLD IF mode is used to detect and isolate 
intermittent faults. The Model 800 A, B and C will 
halt the comparison process if the MAIN and the 
AUXILIARY memories are NOT EQUAL. 

The halt conditions for the Model-800 D are when 
the MAIN and the AUXILIARY memories are 
EQUAL or are UNEQUAL; the choices are set as 
TRUE and FALSE on the SEARCH/COMPARE 
menu. Press SRCH/CMP (F4) while viewing the 
data to access the SEARCH/COMPARE menu. 
The default conditions allow all of the 48 incoming 
channels in the entire 1000 words of memory to be 
compared. See Figure 2-12. 

On any of the 800 Series State Analyzers, activate 
this acquisition mode by simply pressing- the #key 
(SHIFI' and 3 together). Note that the flashing 
status messages indicate the analyzer is 
automatically collecting and comparing main and 
auxiliary data. 

Hold the short grounding wire on pad 5 on the 
right-hand side (B side) of the test card to create a 
fault Note that the flashing status message now 
reads HOLDING, and data is displayed. Remove 
the wire from pad 5. 

Press the M key to compare the main and auxiliary 
data compression test codes. Notice that one of the 
three main metnm"Y. test codes differs from the 
cotTCSpODding auxiliary memory test code. They 
are listed in order for the ~ B and C Probes. This 
indicates that somewhere in the new data 
collection, one or more bits differ between the main 
and auxiliary memories. Now return to the main 
memory. 



SEARCH/CCJrlPARE MENU 

FORMAT: f¥1•aB' 1¥¥1¥1¥1¥4 1¥1$¥L¥A1s 1;e1;g;g;4.1. 1g14g;44a 1.1411;;;;;1 
+A 

SEARCH FOR: 111111 
WORD a XXXXXXXXXXXX 

COMPARE SET UP 

COMPARE MODE: STOP IF CCINDITION ililll 
CONDIT I ON: AUX MEMORY BLOCK STARTING Im ENDING .. 

IS FOl..ND IN MAIN MEMORY BETWEEN 1111 AND Ill 
MASK: ssssssss ssssssss ssssssss ssssssss ssssssss ssssssss 

Sl - DATA DISPLAV RETURN-DI SK SVS 
F 1 F2 F3 

INCR 
F4 F5 

PREVIOUS NEXT DECR CCNFIG 

Figure 2-12: Model 800 D Search/Compare Menu 
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F6 
COLLECT 
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2.3.4.3 Difference Mode 

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

Press the I key to activate the DIFFERENCE 
mode. This key toggles the DIFFERENCE mode 
so that repeated keystrokes tum it on and off. In 
this mode, only clocked states (data words) that 
differ between the main and auxiliary memories are 

displayed at full-intensity. Data words that match 
are displayed at half-intensity. Press the SCRL UP 
(F2) key to find the first difference word Refer to 
Figure 2-13. . 

Press the N key to view the difference in binary. 

~
n ss and hold the M key to locate the 
· ic bits responsible for the differences. Note 

t the shorted bit appears on two input channels. 
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MAIN TRIG *0007E3C7FFFF 
+001 *000813C8FFFF 

LOC: TRIG +002 *000993C9FFFF 
+003 *-OOOA53CAFFFF 

SIG: C03F +004 *OOOBD3CBFFFF 
C43F +005 *OOOC33CCFFFF 
0803 +006 *OOODB3CDFFFF 

+007 *OOOE73CEFFFF 
+008 *OOOFF3CFFFFF 
+009 *00100BDOFFFF 
+010 *00118BD1FFFF 

DIFFERENCE +011 *00124BD2FFFF 
+012 *0013CBD3FFFF 
+013 *00142BD4FFFF 
+<)14 *0015ABD5FFFF 
+015 *00166BD6FFFF 
+016 *0017EBD7FFFF 
+017 *00181BD8FFFF 
+018 *00199BD9FFFF 
+019 *001A5BDAFFFF 

Figure 2-13: Difference Menu Screen 
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Return to the main memory and press the H key. 
Press LOCATE (F3) followed by D to place the 
first difference word at the top of the screen. This 
is an alternative and faster way of locating the first 
difference word Now press_ LOCATE followed 
by S to find the next group of half-intensified 
words that are the same. Press the SCRL DWN 
key once to verify this. Refer to Figure 2-14. 

Press LOCATE followed by T to place the trigger 
word at the top of the CRT. Then press the I key to 
disable the DIFFERENCE mode. 

MAIN +980 
+981 

LOC: +980 +982 
+9~ 

SIG: COF7 +984 
C3F7 +985 
0803 +986 

+987 
+988 
+989 
+990 

DIFFERENCE +991 
+992 
+993. 
+994 
+995 
+996 
+997 
+998 
+999 

2.3.4.4 Search Word Mode 

The SEARCH WORD mode allows you to locate 
any particular bit pattern within a data collection. 
You specify the word to search for and then die 
directton of search. 

On the Mcxlel-800 A, B or C press the SRCH 
WRD (F4) key to obtain the menu shown in Figure 
2-15. The Model-800 D menu is called the Search 
I Compare Menu. See Figure 2-12. 

In the example, 009E is used as the word to be 
found in the data collection. (NOTE: This word 
occurs only once in the data memory). Key in 0-0-
9-E (the rest of the field are X's - DON1T CARE). 
Press S2 to display the data again, then press K to 
search the data for OOCJE. Refer to Figure 2-16. 

00 FE 70 BE FF FF 
00 FF FD BF FF FF 
00 00 03 CO FF FF 
00 01 83 Cl FF FF 
00 02 43 C2 FF FF 
00 03 C3 C3 FF FF 
00 04 23 C4 FF FF 
00 05 A3 C5 FF FF 
00 06 63 C6 FF FF 
00 07 E3 C7 FF FF 
00 08 13 ca FF FF 
00 09 93 C9 FF FF 
00 OA 53 CA FF FF 
00 OB D3 CB FF FF 
00 OC 33 CC FF FF 
00 OD B3 CD FF FF 
00 OE 73 CE FF FF 
00 OF F3 CF FF FF 
00 10 OB DO FF FF 
00 11 SB Dl FF FF 

Figure 2-14: First Difference Screen 



FORMAT I IJ'fW 1111;;1414 ""'''""• ••¥•4 ••=;41114 11144 

SEARCH WORDI 

009EXXX..'XXXXX 

St - DATA DISPLAY 
F 1 . F2 

STATE 
F3 

SELECT 
F .. 

DEFAULT 
FS 

CCNFIG 

Figure 2-15: Model 800 A, B, and C Search Word Menu 

MAIN +079 009E7A5EFFFF 
+080 009FFA5FFFFF 

LOC: +079 +081 OOA00660FFFF 
+082 OOA18661FFFF 

SIG: C27F +083 OOA24662FFFF 
C97F +084 OOA3C663FFFF 
0803 +085 OOA42664FFFF 

+086 OOA3A603FFFF 
+087 OOA66666FFFF 
+088 OOA7E667FFFF 
+089 OOA8166SFFFF 
+090 OOA99669FFFF 
+091 OOAA566AFFFF 
+092 OOABD66BFFFF 
+093 OOAC360CFFFF 
+094 OOADB66DFFFF 
+093 OOAE.760EFFFF 
+096 OOAFF66FFFFF 
+097 OOBOOE70FFFF 
+098 OOB18E71FFFF 

Figure 2-16: Result of Search on top Line of Display 
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H - HEX 
0 - OCTAL 
Z - DEC 
N - BINARY' 
V - ASCII 
U - USER 

F6 
COLLECT 
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2.3.S Basic Timing Tests 

Before starting this test, disconnect the M51A state 
probes from the test card 

Connect the two Model 80 Tuning Probes to the 
800 A, B Series mainframe. Use the Model 8 lA 
probes in the case of the Model 800 C, D, & E 
machines. Then connect these probes to the test 
card A and B outputs, respectively. The state 
probes may be left connected to the 800 Series 
mainframe. 

Proceed as follows: 

a Press the F5 key to return to the Configuration 
List 

b. To select the 16-CHANNEL TIMING mode, 
press the SEL DOWN (F4) key. Call the menu 
with the TIMING (Fl) key. 

c. Select an external clock with a rising edge by 
pressing P. Use the NEXT (F2) key to step to 
the TRIGGER field Specify a trigger word of 
0-0-0-0-0-0-0-0 l-0-0-1-1-0-0-0. 

Use the NEXT key to step down to the PRE
TRIGGER field Set this field to 00% using the 
appropriate keys. Leave all other menu entries 
set at the default value as shown in Figure 
2-17. Models 800A and 800B menus differ 
slightly from this illustration. 
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16 Ct-NL TIMING/STATE MENU 

Im I CLOO< CU< QUAU I 
TRIGGER WHEN& 

- OCCURS • - CLOO<S AFTER - .. 
C"""L NO. A76543210 876543210 EDGEQ FILTER --· • ARM ( 0, 1 , X) : 

TRIG (0,1,X>: 
PRE-TRIGGER: - --DISPLAY ORDER <0-7,X): 
DISPLAY' POLARITY C+,-)1 

A PROBE B PROBE 

Lir-.l<AGE • 
THRESHOLD: 

<-6.4V TO +6.35V> 
INPUT MODE <S,L>& 

CH 0-3 CH 4-7 CLK, Q CH 0-3 CH 4-1 

Sl - STATE DISPLAY 
52 - TIMING DISPLAY 

F 1 F2 
PREVIOUS NEXT 

--- •• 
RETURN-DISK SYS 

F3 F4 FS 
CCNFIG 

Figure 2-17: Model 800 C, D, & E Timing Menu 

F6 
COLLECT 
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d Press COLLECT (F6) key. When a data 
capture is complete, the screen fills with the 
timing diagram display. Refer to Figure 2-18. 

e. The inverse video graticule represents the entire 
1000 samples in the memory. Observe the 
small "()()" indicator at the left end of the 
graticule is intensified. This indicates the 00% 
pre-trigger value set in previously. With 00% 
pre-trigger, the first word in the data collection 
(word 000) is the trigger word. The cursor 
reads the binary and hexadecimal values of each 
location in the data memory where the cursor is 
placed. Thus, the trigger word at cursor 
location 000 should be (0098) HEX . In Figure 
2-18. this trigger word appears at the upper 
right-hand comer of the CRT. 

f. Figure 2-18 also shows the 16 timing channels 
and the corresponding binary values at cursor 
location 000. The four most significant A 
channels (A7-A4) are at ground as described 
previously. The cross-hatched areas on certain 
channels indicate that data in the memory are 
occuning too close together. The current Xl 
magnification factor is unable to resolve this 
visually. 

g. Sweep the expansion symbol, E, towards the 
middle of the CRT by pressing and holding F2. 
Stop the symbol at location 100 as indicated by 
the EXPAND FROM: readout in the lowerright
hand portion of the CRT. 
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EXT I CLOCK CU< QUALi x MAGI 1X SCRN INTV• teeecs MAIN MEMORY 
ea 98 

A? ~~~~~~~~~~~~~~~~~~--~~~~- 0 
A6 0 
AS 0 
A~ 0 
A3 0 
A2 0 
Al 0 
A0 0 '' 

---------- - - - - - - --- -

~ 
000 

DD i!ll - - -
~~ ======================= ~ 85 0 
84 ~ 1 
83 1 
82 0 
81 0 
80 0 

999 

CURS: 000 
Fl 

ORGI 000 CURS-ORGI +ecs 
RETURN-DI SK SYS 
EXPAND FRCMI 008 

F2 F3 F4 FS 
<- EXP EXP -> <-WINDC:W WINDOW- > CCJl.IF I G 

Figure 2-18: Timing Diagram Display 

F6 
COLLECT 
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h. Next press the LABELS key. Try magnification 
factors between 2X to 20X using the 2 to 5 
numeric keys as indicated in the LABEL 
MENU. After higher magnification keys are 
pressed, the inverse video indicator at the 
bottom of the screen reduces proportionately in 
size. This indicator shows the location and 
amount of timing data currently being displayed 
relative to the entire 1000-word data collection. 
At 20X magnification, note that the inverse 
video indicator is only 5% of the original (lX) 
size. The screen now displays timing data 
between memory locations 100and150. Refer 
to Figure 2-19. Finish by setting the 
magnification at lOX. 

i. View other segments of the memory by pressing 
the <-WINDOW (F3) or the WINDOW-> (F4) 
keys and the REPEAT key simultaneously. 

j. To quickly move the cursor from 000 to the left 
side of the screen interval at any magnification, 
~ss the L (LOCATE CURSOR) key. This is 
mdicated in the LABELS menu. Bring the 
cursor to the center of the CRT by pressing the 
SPACE BAR. Overshoot can be remedied by 
pressing the BACKSPACE key. 

k. This step is used to measure the relative time 
between the edges in two channels. Visually 
select an edge (rising or falling) in channel A2 
and another edge (later in time) in channel B6. 
Step the cursor so that it aligns with the selected 
edge in Channel A2. Note the value of the 
cursor position indicator at the lower left of the 
screen. Now press the letter 0 to reset the 
origin from 000 to the cmrent cursor location. 
The CURS-ORO indicator should now read 
+OCS, where CS stands for clock samples. 
(When an internal clock is being used, the 
indicator reads in units of time.) Next, step the 
cursor to the selected edge on channel B6. The 
CURS-ORO indicator will now directly read the 
time (in clock samples) between these two 
edges. 



EXT I cLoa< cU< QUALi x MAG• 2ex scRN INTV• secs 
ee 98 

A7 0 
A6 8 
AS 8 
A4 0 

A3 ---------------;::==============;-------------;:::==: 8 A2 9 
At 8 
A8 0 

~ 
000 = 

Ill 

87 86 __ _ 

I I I I - I .. I I I - I I I 049 - -
85 ========================::::::::~~~~~~~~-84 

1 
8 
8 
1 
1 
8 
8 
9 

83 -----------------------------------------------
B2 ---------~ 
Bl 
ee 

CURSI 
Fl 

<- EXP 

eee ORGI eee CURS-ORG• +ecs 
F2 F3 

EXP -> <-WINDCJ..1 

RETURN-DI SI< SYS 
EXPAND FRCMI eee 

F4 FS 
WINDCJ..1-> CCNFIG 

Figure 2-19: Timing Diagram with 20X Expansion 
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MAIN MEMORY 
C - CLOCK 
A - ARM 
T - TRIG 
P - PRETRG 
N - NAMES 
D -DISPLAY 

1-1x, 2-2X 
3-5X,4-10X 
5 - 20X 

AC - AUTO 
L - LOCATE 
0 ORIGIN 
M - MEMSEL 
F - FORCE 
K - CORREL 
X - ALT M 
S - SAVE 
R - RECALL 
St - STATE 
52 - TIME 

F6 
COLLECT 
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2.3.S.l Saving Data/Correlation 

To make a quantitative comparison of the 1000 bits 
sampled on each of the 16 channels between two 
separately made collections, NICOLET has built-in 
a correlation factor calculation. 

a. Press the COLLECT key to take a new data 
collection. Then press the SA VE(S) key and 
observe the flashing SAVED message. To 
compare main and auxiliary data press 
K(CORREL) key. Note that a correlation factor 
of 1.000 is displayed at the right of each 
channel. This factor indicates that the 1000 bits 
in each main memory channel compares 100% 
with the 1000 bits in the corresponding auxiliary 
memory channel. Comparisons are done on a bit
for-bit basis. Refer to Figure 2-20. Thus, if a 
correlation factor of .995 were displayed, it 
would indicate that 5 bits out of 1000 were 
different, or 99.5% correlation. 

b. Now short out the pad labeled S on the B side of 
the test card While holding the short in place, 
press COILECT. Now remove the short. 

To see which channel was affected by the short, 
press K again. Note that the correlation factor 
for channel BS is significantlx lower than 
1.000. The other channels still have correlation 
factors of 1.000. This results from the use in 
this example of an external, synchronous clock 
from the test card. If the internal, asynchronous 
clock were used, the correlation factors of the 
other channels would probably never be exactly 
1.000. This is due to normal sampling 
uncertainties. 

c. In order to view the actual effect of the short on 
channel BS, press the M(ALT MEMORY) key. 
As shown in Figure 2-20, channel B5 should 
cycle between a 1 and a 0. Rennn to the main 
me~ by pressing M. Also return to a lX 
magnification by pressing the 1 key. 

To view the timing data in a state format, press S 1. 
The state data can be displayed in HEX, OCT AL, 
DECIMAL, BINARY or ASCII. Refer to Figure 
2-21. Press the LABELS key to display the menu 
of formats available in this mode. Return to the 
timing diagram display by pressing s 1 again. 
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EXT I CLOO< CU< QUAL: x MAGI 10X SCRN INTV: 100CS MAIN MEMORY 
CORRL c - CLOCK 

A7 0 1. 000 A - ARM 
A6 0 1. 000 T - TRIG 
AS 0 1. 000 p - PRETRG 
A4 0 1. 000 N - NtZtMES 
A3 0 1. 000 D -DISPLAY 
A2 0 1. 000 
Al 0 1. 000 1-1x, 2-2X 
A0 0 1. 000 3-SX, 4-10X 

) 5 - 20X 
001 100 

aa i!DI 'iDI &II - t• AC - AUTO 
87 1 1. aae L - LOCATE 
86 e 1. 000 0 - ORIGIN 
85 e 1. 000 M - MEMSEL 
84 1 1. 000 F - FORCE 
83 1 1. 000 K - CORREL 
82 e 1. 000 X - ALT M 
81 e 1. 000 S - SAVE 
80 0 1. 090 R - RECALL 

RETURN-DI SK SYS St - STATE 
CURS: 000 ORGI 000 CURS-ORG: +0CS EXPAND FRCM• 001 S2 - TIME 

Fl F2 F3 F-4 FS F6 
<- EXP EXP -> <-WINDOW WINDOW-> CCNFIG COLLECT 

Figure 2-20: Correlation Display 

MAIN TRIG 00 98 
+001 01 99 

LOC: TRIG +002 02 1A 
+003 03 18 

SIG: AD13 +004 02 9A 
AFA9 +005 03 98 

+006 00 58 
+007 01 59 
+008 00 08 ··'C - AUTO 
+009 01 09 
+010 02 SA c - CLOC•:~ 

+011 03 58 p - PRETRG 
+012 02 DA T - TRIG 
+013 03 DB 
+014 04 1C M - MEMSEL 
+015 05 10 s - SAVE 
+016 04 9C R - RECALL 
+017 05 90 
+018 06 1E H - HEX 
+019 07 lF 0 - OCTAL 

Figure 2-21: State Equivalent Display of Timing Samples 
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3.1 INTRODUCTION 

Refer to the schematic diagrams, board layouts, 
interconnection diagram, and parts lists located at 
the end of this manual. Tables of connector pins 
versus signal names for all motherboard connectors 
are provided in the Motherboard Connection 
section. An alphabetical list of all interboard 
signals is included. The Gl«mary offers 
PYnl~natinn~ tior tPrrnc: th~t m~v be UI f'~m1liar ""'"" ... .t' ......... .&. ..,'W"&.&U .&. :& .......,.,~ ........... ~; .a....~ • 

3.2 CHASSIS DESCRIPTION 

The chassis provides the supporting structure for 
the Front Bezel, Display Module, Card Cage 
Assembly, Rear Panel, and Power Supply. The 
top cover, a part of the chassis, provides protection 
to the internal components and adds structural 
strength to the complete assembly. 

The units Lliat will be discussed as part of the 
chassis group are; the chassis, cover, carrying 
handle, Mains Module, auxiliary power 
transformer, cooling fan, and the mterconnecting 
wiring. 

The Chassis consists of an aluminum bottom pan 
used to mount the front castin~, rear panel, and 
extrusion rails. The front casnng is joined to the 
rear panel by the longitudinal extrusion rails. The 
rails accept the side edges of the cover and bottom 
pan. 

The shielded Display Module is mounted to the 
bottom pan by three threaded studs set into the 
bottom pan. The Card Cage Assembly is mounted 
to the bottom pan by three screws passing through 
the bottom pan. The cooling fan fastens to the rear 
panel by three screws through the rear panel. The 
auxiliary power transfonner fastens to the rear 
panel by nuts on two threaded studs set into the 
rear panel. The Mains Module mounts into a 
rectangular hole in the rear panel with snap-in 
fasteners. The BNC connectors, Serial and GPIB 
connectors, mount onto the card cage and project 
through openings in the rear panel. 

WARNING: Disconnect the AC power 
cord at the back of the chassis before 
removing the cover. The display 
module contains a very high voltage of 
9 KV that can be lethal. Extreme 
caution must be used whenever power is 
applied to the Model 800 with the cover 
removed. 
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The cover folds around the top and halfway down 
the sides of the instrument It fits into grooves in 
the extrusion rails. Clips that fit under the front 
casting secure the front of the cover. The cover is 
held in place at the rear by two quarter-turn 
fasteners that mate into fittings in a flange on the 
rear panel. 

The carrying handle attaches to the extrusion rails. 
When the analyzer is in use, the handle can be 
folded underneath to prop the keyboard at a 
convenient working height 

The Mains Mcxiule is mounted in a rectangular 
cutout in the rear panel. It is held in place by snap
in fasteners attached to the sides of the module. 
Refer to the chassis wiring diagram. 

A Voltage PCB in the Mains Mcxiule allows 
selection of the power mains voltage for the 
instrument. The sliding cover for this Voltage 
PCB can be opened only when the power cord is 
unplugged from the module. Voltage designators 
are etched in copper near the edges of the Voltage 
PCB. The voltage designator programmed by the 
PCB is visible on the upper rear edge when the 
lx>ard is in place. Ref er to Figure 3-1. 

/Voltage Card 

~ 
Voltage Reference 

Select as Appropriate: 100 V Nominal 
115 V Nominal 
230 V Nominal 

NOTE: The card must be oriented so that the selected voltage can be read with the card installed. 

Figure 3-1: Rear Panel & Voltage Select Card 
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CAUTION: Before applying power to 
the Model 800, make certain that the 
programmed Mains Voltage corresponds 
to the voltage being used, or serious 
damage to the internal power supply 
may result. 

rr,... .nl.n .... ..,,. ... +1. .......... l+n"'e ._._...ft"O"ft ....... meaA re...,..,... .. r..,. +1.e 
.I. v \,UQ.115~ UI~ vv.1.a.a.5 p.1.v51Cl1.lll.J. - J. J..UVV~ UI 

PCB, change the orientation, and reinsert it See 
Table 3-1 for the voltages available. 

The power-mains fuse is located on the Mains 
Module just above the Voltage PCB. The rating of 
the fuse depends on the voltage programmed. See 
Table 3-1 for the required fuse ratings. 

Selector Operable Fuse Required 
Card Range 

lOOV 90-llOV SA, 250V Slow Blow 
llSV 10S-125V SA, 250V Slow Blow 
230V 210-250V 2.SA, 250V Slow Blow 

Table 3-1: Power Source Requirements 

The auxiliary transformer is mounted on two 
threaded studs set into the rear panel just above the 
Mains Module. The primary of this transformer 
acts as an autotransformer; supplying a nominal 
1 lS V AC to the fan motor regardless of the 
programmed mains voltage. The secondary 
supplies 17 V AC to the Power Supply for an 
auxiliary supply circuit which is also independent 
of the mains voltage. 

The cooling fan is mounted in a 4-inch round, air
intake hole in the rear panel. This hole is covered 
by a replaceable air filter. The fan motor is 
supplied with 1 lS V AC power from the auxiliary 
transformer. The fan draws air in through the rear 
panel air filter and exhausts it from the cover vents. 
This air flow lowers operating temperatures within 
the cabinet to safe levels. The air filter can be 
removed by loosening the thumbwheel screw. The 
filter should be cleaned by washing it in soapy 
water. 

CAUTION: If the fan is not function.;. 
ing, or if the air filter is dirty or other
wise obstructed, do not operate the 
Model 800. Doing so may result in 
serious damage to components through 
the instrument. 

The interconnecting wiring is shown in the wiring 
diagram at the end of this section. All 
interconnections to the Display Module, Card Cage 
assembly, Front Panel, and Power Supply are 
made through connectors. Any of these units can 
be removed without unsoldering wires. 
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3.3 MOTHERBOARD DESCRIPTION 

A Motherboard contains sockets, card guides and 
supporting structure for up to 11 individual PC 
boards. 

Refer to Motherboard schematic #166-0123-01 
and board layout drawing #615-0123-01. The 
PCB slot assignments are fixed and the boards are 
keyed to fit into the correct slots. The location and 
part numbers of the ooards are listed in Figure 3-2. 
The Model will determine which 

boards are inserted into the slots. The Model-800 
E has empty slots C-F, and Model-800 A has an 
empty slot F. All models not equipped with 
options may have empty slots J-K. 

0 0 
i--i 

0 

0 

0 
0 

....... 
0 

D 

CAUTION: Do not attempt to force a 
PCB into an incorrect slot or damage to 
the connector or PCB may result. 

CiJ 0 -f.(U ~ l ~ • C ~ C ~ ~ J 
_.J 

s 

f ~ 0 If 'J ~' )' 'i p ~ ~ ~' 

] 

Figure 3-2: Clrcuit board locations 

SLOT CIRCUIT BOARD PART NUMBER/ MODEL PART NUMBER I MODEL 

A Processor 615-013001 A,B 143-0130-001 C,O,E 
B RAM DISK 615-011201 A,B* 143-0112-001 C,O,E * 
c State Control 615-036901 A,B,C 143-0361-001 D 
D State Memory-C (LSB) 615-036801 A,B,C 143-0360-001 D 
E State Memory-A (MSB) 615-036801 A,B,C 143-03(j()..()() 1 D 
F State Memory-B 615-036801 B,C 143-0360-001 D 
G Timing Control 615-007101 A,B 143-0313-001 C,D,E 
H Timing Memory-A 615-006503 A,B 143-0312-001 C,D,E 
I Timing Memory-B 615-006504 A,B 143-0312-001 C,D,E 
J Waveform 615-007201 * 143-0072-001 * 
K Counter-Timer/SA 615-009901 * 143-0099-001 * 

* -Optional, may be equipped. 
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NOTE: Any of the three State Memory boards are 
identical and may be interchanged. The two 100 
MHz Timing Memory boards contain different 
decoder PROMs U52. The 200 MHz Timing 
Memory Boards have different PROMs in U46. 
(See appropriate section of this manual). 

The PROM marked 4035-15 is required for 
the 100 MHz Timing Memory Board B in slot I. 

The PROM marked 4069-lC is required for 
the 200 MHz Timing Memory Board A in slot H. 

The PROM marked 4069-2C is required for 
the 200 MHz Timing Memory Board B in slot I. 

The Clock Qualifier Gate (U 6) and the Clock 
Multiplexer (U2), both part of State Control, are 
contained on the Motherboard. These circuits are 
described in the State Control Board section. 

Additional circuitry (U 1, U3, U 5) interfaces the 
link control signals and provides additional clock 
selection control. Components U4, U7, and Ul 1 
are shown on the board layout drawing and on the 
MnthPrbo~1"~ scheTn~hr ,.,,p <:.'l O'n~ fo th~t TYHl<:.'t hP 
..&.. £.'-'1..1..&'fw'.&. "4ol."'6- &..&. .&..£.A64W."'• .&. .I..&.'-' l.>.&.t::J.&..&.\4..1.LJI ""-.I."'-" J..LJ.UJ" VV 

sent to the Keyboard are fed to connector Jl. This 
connector mates with a flat ribbon cable connected 
to the Keyboard 

The PC Board sockets are interconnected as 
described in the Motherboard Connections section. 
Some inversion of address lines to S 1 is done so 
that electrically identical boards (State Memory) can 
occupy unique address spaces. 
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3.4 POWER SUPPLY DESCRIPTION 

The Power Supply, mounted to the bottom pan of 
the instrument, is enclosed in a protective housing. 
The Power Supply is a pulse-width modulated, 
half-bridge, 25 KHz switching circuit ~ting 
directly off the AC power line. It suwlies ±5 V 
and ±15 V to the Keyboard and Card Cage, + 12 V 
to the Display Module, and +5 V or+12 V to the 
disk drive. It also provides very effective 
overvoltage and overcurrent protection for both the 
Power Supply itself and the circuits that it supplies. 

Refer to schematic #127-0122-001. The major 
functional units of the Power Supply circuit are the 
High Voltage Section, Control Section and Output 
Section. These units are discussed further in the 
following subsections. Refer to assembly drawing 
#143-0122-001 for major component location, 
disassembly and assembly information. Assembly 
drawing #126-0122-201 depicts the PC Board 
component locations. 

WARNING: This power supply drcuit 
is connected directly to the AC mains 
with no intervening isolation trans
former. When power is applied, lethal 
voltages are present. Only qualitied 
service personnel familiar with line 
operated switching power supplies 
should undertake service of this supply, 
and then only with the following 
isolating test setup description Failure 
to observe these precautions may result 
in serious injury or death. 

Isolation AC VARIAC Transformer Mains 0-140 Volts 1:1 

3.4.1 Test Setup 

The AC input power is fed directly from the mains 
to rectifier circuit DB 1 without an intervening 
isolation transformer. Therefore, it is essential that 
an isolation transformer be incorporated in the test 
setup as shown in Figure 3-3. 

WARNING: Measurements or tests 
undertaken without the use of an 
isolation transformer may result in 
serious injury or death. 

+V 
3Amp -5V 
Slo-Blo 

Power +15V 

t:rii' Load 
-15V Resistors 

Test +12V 

Figure 3-3: Power Supply Test Setup 
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To access the Power Supply: 

NOTE: Read the entire procedure once before 
starting. 

a. Disconnect the power cord and wait three 
minutes after the power is turned off to allow 
the capacitors to fully discharge. 

b. Remove the top cover by loosening the two 
quarter-tu...911 fasteners at the rear of t.1le cover a...Yld 
sliding cover back. 

c. Remove the two nuts holding the power supply 
cover. These are located between the power 
supply cover and disk drive bracket Be careful 
not to damage the ground straps connected to 
the grounding stud. 

d. Tum the unit over to expose the bottom cover 
and remove the two screws near the rear that 
hold down the power supply cover. The cover 
may now be removed, exposing the supply. 

To remove the supply: 

a. Unplug the power cords connecting the power 
supply to the Disk Drive, CRT and main 
Motherboard. 

b. Remove the six screws mounting the power 
supply heatsink to the bottom pan. These may 
be accessed from the bottom 

c. The supply is now free and may be lifted up. 
Complete the removal by unplugging the six.
conductor AC plug. 

CAUTION: Do not risk damage to 
valuable circuit boards by using the 
analyzer as a test load for the sake of 
convenience. Use resistors as described 
n the foil owing paragraph. Note that no 
load is needed on the + 12V supplies 
unless they are specifically under 
investigation. 

To load the power supply outputs: 

a. Obtain a mating connector for P12 (see parts 
list). Make an adapter to connect the load 
resistors between the outputs and ground 
returns. Load resistance values are shown 
below: 

l\fiNIMUM LOADING 

OUTPUT CURRENT RESISTANCE RATING 

+SV SA lohm 25W 

-5V SA 1 ohm 25W 

+12V --- (no load required) 

+15V 200mA 75 ohms 5W 

-15V 200mA 75 ohms SW 

b. Bring power to the Power Supply by connecting 
the Mains Module through an isolation 
transformer to the power mains. 
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3.4.2 High Voltage Section 

The High Voltage Section consists of the 
following: DB 1, a VH 648 bridge rectifier; Ql and 
Q2, Motorola MJE13007 power switching 
transistors; CRl ~, 1N3600 diodes; CR3,4, 
1N4637 diodes; transformers Tl and T2; 
thennistor Rl; and various resistors and capacitors. 

This circuitry converts a nominal 100, 110 or 220 
V AC, 50-00 Hz mains voltage to a center-tapPCd, 
nominal ±162 DC voltage. This DC voltage is 
converted to a fixed-frequency, pulse-width 
modulated, AC voltage across Tl. The conversion 
is performed by the action of Q l, Q2, T2 and the 
control section. The output voltages of Tl are 
nominally 5 and 15 V AC RMS at a nominal 
frequency of 25 KHz. 

Input from the power mains is sent directly to the 
rectifier DB 1 with no intervening isolation 
transformer. Consequently, all components within 
the High Voltage Section are at mains potential! 
Please see preceding Warnings and 
Cautions! A Mains Module contains a Voltage 
PCB that is used to select the AC mains voltage 
that will be used to power the analyzer. This was 
described previously under ChasU. The three 
selection options are 100, 110 and 230 V AC. 

If a mains voltage of 230 V AC is selected, it is 
applied across input pins Pl-2 and Pl-6. DBI acts 
as a full-wave bridge rectifier and ~uces a 
nominal 325 V. This DC voltage is filtered by 
filter capacitors C3 and C4 connected in series. 
The junction of C3 and C4 is a center tap of the 
325 V. This provides±162 V f<rthe switching 
circuit and transformer Tl. R3 and R4 stabili7.e the 
center tap and act as bleeders. CS and C6 are for 
EMI reduction. Fuse Fl, a 3 amp Fast-Blow~' 
provides circuit board protection in case QI or Q2 
shorts out Any failure of Ql or Q2 will happen 
faster than the fuse can blow. 

If a mains voltage of 100 or 110 V AC is selected, it 
is applied across input pins Pl-2 and Pl-3. With 
this connection, DBl acts as a full-wave doubler 
rectifier. DBI prcxiuces a nominal 325 V across 
series-connected C3 and C4. 

By means of transformer T2, the Control Section 
t\mls transistor Ql ON and OFF in alternation with 
Q2. The cycle time is a nominal 40 microseconds. 
Note that Ql and Q2 are never ON at the same 
time. This alternately applies + 162 and -162 V 
across the primary of transformer Tl. The 
resulting AC voltages across the secondaries of Tl 
are rectified and averaged in the Output Section. 
The longer Ql and Q2 are ON during each cycle, 
the higher the DC output voltages from the Output 
Section. The width of the ON-:pulse thus provides 
a means of voltage control This is used by the 
Control Section for voltage regulation. 

Capacitor C8 blocks any DC bias that might 
otherwise result from a mismatch between Ql and 
Q2. Components RS and C9 reduce ringing and 
transient spikes. CRl, R4, ClO and CR2, R6, 
Cl 1 speed up the nnn off times for Ql and Q2. 
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3.4.3 Control Section 

The Control Section consists of Ul, a National 
DS3632 dual peripheral driver; U2, a Silicon 
General SG3524 regulating pulse-width modulator; 
Q4, a 2N3904 transistor; Q3, a 2N3905 transistor; 
Q5, a Motorola MCR101 SCR; CR5-7,9,10,17, all 
1N3600 diodes; CR8, a 1N588 L.ener diode; and 
DB2, an MDAlOO bridge rectifier. 

Tnis circuit provides drive pulses through 
transformer T2 that switch Q 1 and Q2 ON and 
OFF. It controls the width of these drive pulses in 
response to voltage feedback from the Output 
Section. The circuit provides good voltage 
regulation of the output voltages. It also detects 
any overcurrent condition, and reacts by shutting 
down the Power Supply. 

The nucleus of the Control Section is the circuit 
U2. It is powered by a nominal +20 V from the 
brid~e rectifier DB2. DB2 is fed, via Pl-1 and Pl-
4, with a nominal 17 V AC at 50-()() Hz from a 
small transformer, T3. T3 is mounted on the rear 
panel, refer to Chassis Wtring diagram. Circuit U2 
produces drive pulses at outputs CA and CB (pins 
12 and 13). These are used, via Ul and 
transformer TI, to turn Ql and Q2 ON and OFF. 
The repetition rate of the pulses is established by an 
oscillator in U2. The frequency is set by the values 
of R18 and C16 at pins 6 and 7 to a nominal 50 
KHz. There are two U2 drive pulses for one cycle 
of the Ql-Q2 switching circuit This sets the 
switching frequency of the power supply to a 
nominal 25 KHz. 

The drive pulses from U2 act as follows. When 
CA is low and CB is high, U 1 output 5 is turned 
OFF and output 3 is turned ON. The +20 V 
applied through R9 drives a current through 
winding 2-3 of T2. The current is driven in the 
direction making the dot end of the winding 
positive. This current in 2-3 induces voltages in 
windings 7-4 and 6-1, making their respective dot 
ends positive. The connections to these windings 
are such that Q2 is turned ON and Ql remains 
OFF. The base of Ql is driven even further 
negative. 

The -162 V applied to Q2 drives current through 
Tl 7-5 and T2 8-5 in the direction making the dot 
end of 8-5 positive. This regenerative action 
reinforces the base drive to Q2. Transformer T2 
acts as a current transformer. Thus, the base drive 
current to Q2 is proportional to the Tl primary 
current through T2 8-5. The current ratio is such 
that Q2 is assured of being fully ON and out of the 
linear region. 

Q2 is turned OFF again by the blanking pulse 
within U2 that brings CA high with CB. This 
turns U 1 outputs 3, 5 ON, short circuiting T2 2-3 
and nnning OFF Q2 drive current at T2 6-1. This 
short circuit condition lasts for the duration of the 
blanking pulse, a nominal three microseconds. 
During this time Q2 and Ql are both forced to 
remain OFF. This ensures that Q 1 cannot be 
nnned ON until Q2 is OFF. The turn-on time of 
these transistors is shorter than the turn-off time. 
Without a long enough blanking pulse, it would be 
possible for Q 1 to turn ON while Q2 was still ON. 
For example, under conditions of low mains 
voltage and a compensating maximum pulse width 
for the switching circuit This would put a short 
circuit across the + 162 V supply and cause 
componentdatnage. 

The next half of the 20 KHz switching cycle starts 
with the leading edge of the blanking pulse. Any 
drive pulse that would turn Q 1 ON is inhibited 
within U2 for the duration of the blanking pulse. 
At the end of the blanking pulse, the voltage 
regulation circuitry in U2 is again in control. That 
circuitry determines when to start the Q 1 drive 
pulse, and CB is brought low. This turns Ul 
output 3 OFF and drives current through 2-3 of 
T2. The current is driven in the direction to tum 
Ql ON and hold Q2 OFF. The rest of the action is 
analogous to that of the first half cycle. 
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Inputs to the U2 voltage regulation circuit are V +, 
pin 2, and V-, pin 1. The V+ input is supplied 
with a nominal + 2.5 V reference voltage. The 
reference voltage is obtained, via Rl5, Rl 7 and 
potentiometer Rl6, from regulated +5 VofU2, pin 
16. Pin 16 output is also used as a source of +5 V 
power for other parts of the circuit The V- input is 
supplied with a nominal +2.5 V of negative 
feedback via R32, R27 and R25. This is derived 
from the regulated +5 V output of the power 
supply. R28, R29 and Cl9 provide gain control 
and phase lag to the feedback amplifier. Lead 
compensation for the +5 V feedback signal is 
provided by C28. If the feedback voltage at V
exceeds the reference voltage at V+, U2 acts to 
reduce the drive pulse width. This reduces the 
output voltages of the power supply. If the 

. feedback volta;e at V- falls below the reference at 
V+, the action 1s the opposite. This regulating 
action does not appreciably affect the 15 KHz 
switching frequency, only the ON times of Ql and 
Q2. 

The variable resistor R16 is adjusted so that the 
Power Supply output voltage at the +5 V test point 
is +5.1 V ± 0.05 V. This adjustment should be 
made with both Power Supply output plugs 
connected to the analyzer, all circuit boards in 
place, and after the analyzer has had power applied 
for a period of 10 minutes. 

As mentioned ~viously, the U2 clock frequency 
is set to a nominal 50 KHz by R18 and C16. The 
clock signal is a short-duty-cycle pulse that is also 
used as the blanking pulse. The pulse width is 
approximately 0.5 microseconds, which is not 
enough for the blanking pulse in this application. 
The output of the clock Oscillator circuit is made 
available at pin 3. The Q3-Q4 circuit connected to 
this pin is used to stretch the clock/blanking pulse 
to a nominal three microseconds. This provides 
blanking protection for Qt and Q2. 

The SCR Q5, Z.Cner diode CR8, and diodes CR6 
and CR7 constitute an overcmrent shutdown circuit 
that functions as follows. A component of the 
voltage across winding 2-3 of T2 is proportional to 
the current in winding 8-5. Normally the voltage 
across winding 2-3 results in iess than 7 .5 V at the 
cathode of CR8 via CR6 or CR7. If the rated 
current in winding 8-5 is exceeded, the voltage at 
CR8 cathode will exceed 7.5 V and CR8 will 
conduct 

When CR8 conducts, SCR Q5 is triggered and 
shorts both sides of winding 2-3 to ground through 
CR6 and CR7. This holds both Ql and Q2 OFF, 
shutting down the power supply indefinitely linti.l 
the power is tmned OFF. When power is turned 
ON, the supply will function normally if the cause 
of the shutdown has been removed. 

Diodes CR17 and CR5 serve to clip any ringing 
voltages that appear at winding 2-3 of TI. 
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3.4.4 Output Section 

The Output Section consists of VRl, an 
LM340T-12 +12 V series regulator; VR2, an 
LM350K + 12 V regulator; DB3, a Varo VJ248X 
bridge rectifier, CR13 through CR16, all Schottky 
rectifiers; CR12, a 1N957B 6.8V Zener dicxle; and 
CRl 1, a 1N721A 20 V Zener dicxle. 

This section contains rectifier and filter circuits for 
the four n1ajor output voltages of +5, -5, + 15 and 
-15 volts. These circuits are fed with 25 KHz 
pulse-width modulated power from secondary 
windings on switching transformer Tl. This 
section also contains a low-power series regulator, 
VRl, that provides +12 V for the Display Module. 
A second regulator, VR2, provides + 12 V for the 
disk drive circuitry. Both low-power regulators 
are fed from the + 15 V supply. The current ratings 
for these supply voltages are as follows: 

VOLTAGE MAXIMUM CURRENT 

+5V 20.0A 
-5V 12.0A 

+15V 1.0A 
-15V 1.0A 
+12V CRT 1.5 A 
+12V DISK 3.0A 
+5V DISK 1.0A 

DB3 acts as a full-wave bridge rectifier for both the 
+15 and-15 V supplies. It is fed from secondary 
windings, 11-1 and 10-2, on the switching 
transformer Tl. Ll-C23 and L2-C24 act as pulse
averaging and ripple filters for the + 15 V and -15 V 
supplies, respectively. R31 is a bleeder for the -15 
V supply. R30 and C20 suppress transient ringing 
in the secondary. 

Series regulator VRl drops part of the + 15 V 
output to + 12 V for the Display Module. C22 
provides additional filtering and decoupling for the 
+12 v. 

The two diodes CR13 and CR14 are rectifiers for 
the + 5 V supply. They are each fed from the center 
tapped secondary windings of switching 
transformer Tl. The cathodes of the diodes are 
connected to the L3-C25-C26 pulse-averaging and 
ripple filter. R33 and C29 suppress transient 
ringing in the 5 V secondaries. 

The -5 V output circuit is the same as the +5 V, 
except for the differences to accommodate opposite 
polarity. 

Zener diodes CR12 and CRl 1 form a shutdown 
circuit for over-voltage protection. If the +5 V 
output voltage rises above +6.8 V, Zener diode 
CR12 conducts. This causes SCR Q5 to trigger 
and shutting down the supply. CRl 1 provides 
similar overvoltage protection for the + 15 V 
output The minus voltages are not protected 
explicitly, but have protection due to the cross 
regulation with the positive voltages. 

The feedback voltage for the Control Section is 
applied from the +5 V output through R32. The 
+5 V output is therefore tightly regulated. The 
other output voltages are regulated, but to a lesser 
degree than the +5 V output The +12 V outputs 
benefit from the additional regulation afforded by 
the series regulators VRl, VR2. 

L5 and C27 provide a second L-C filtering stage 
for the +5 V supply to the Disk Drive. This 
reduces noise to the drive via power supply 
coupling! 
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3.5 DISK DRIVE SERVICE 

When the drives are used repeatedly in an 
excessively dirty environment, it is recommended 
that cleaning of the magnetic head surface be done 
periodically with a commercially available cleaning 
disk. Under normal circumstances this is not 
necessary. Since it is difficult to properly clean 
double-sided drives by a direct cleaning method 
(isopropyl alcohol and cotton gauze) without 
damaging the internal ~balled mechanism, use a 
high quality Double-Sided Cleaning Disk. Use 
of a single-sided disk can damage a head. 

3.5.1 Cleaning the Heads 

1. Start the spindle motor by applying power to the 
unit and pressing the ESCape key. Install the 
Double-Sided cleaning disk so that side 0 (the 
bottom side) and side 1 (the upper side) are both 
cleaned simultaneously. The head is loaded and 
cleaned when the drive door is closed. Engage 
for 10 to 30 seconds. 

2. Open the drive door and remove the cleaning 
disk. The most appropriate cleaning time is 
different for each type of cleaning disk used. 
Follow the manufacturers recommendations. 

3. To avoid concentration on a specific track (the 
system track read at cold boot), it is now 
recommended that the RESET button be 
depressed and held for three seconds. This 
effectively performs a" power-on reset". 

4. Insert a normal operational disc and boot the 
DOS by pressing the ESCape key. Select a file 
(utility or data/test save file) and access those 
tracks by calling it up. Open the drive door in 
the midst of the read operation, remove the disk 
and reinsert the cleaning disc. This is to ease 
repeated wear-and-tear of a single "track" on the 
cleaning disc. 

5. Eject and remove the cleaning disk and store 
carefully. Never use a damaged cleaning disk. 

3.5.2 Removing the Disk Drives 

The disk drives are removed by disconnecting the 
plug-in cables and ground strap, then removing the 
four mounting screws. Replacement is made in the 
reverse order from removal. The step-by-step 
removal procedure is as follows: 

1. Remove the power cord and top cover as 
previously described. 

2. Disconnect the two plug-in cables at the rear of 
the drive. Note the orientation of the cable 
connectors. 

3. Disconnect the ground strap. 

4. Ttlt the 800 Series on its rear panel feet The 
disk drive is held in place with four screws, two 
on top and two on the bottom. The bottom 
screws are reached through access holes in the 
bottom cover. Remove the two bottom screws. 

5. Ttlt the 800 Series back into its normal bench 
position. Remove the two top screws. 
Carefully remove the drive from the chassis. 
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4.1 KEYBOARD 

Refer to schematic drawing 166-012101. 
Keystrokes from the matrix type keyboard are 
encoded by the MSM3914 (U7). The encoder 
clock is generated by a timer IC (U8) configured 
for a 30 KHz frequency. The XO-X3 signals 
output from encoder U7 are applied to two 
decoders (U5,U6). These decoders produce the 
scan signals in a 16x8 matrix. Lines YO-Y7 are 
the matrix common input signals to the encoder. 
Each line is pulled up by a 4. 7K ohm SIP (RP2). 
When a key is pressed, the input line common to 
that key in the matrix is encoded by U7. Signal 
SA1\1PLE is generated and stays true until the key 
is released. 

A Schmitt-triggered NANO gate (UlO) generates a 
10 Hz clock rate. When a key is pressed, one-shot 
U9 fires for approximately one second This 
prevents the 10 Hz clock from passing through 
UlO. The signal is then ANDed at UlO with 
SAMPLE-, indicating the key is still depressed. 
The signal is invened by U3 and then clocks U2. 
The Q- is output low and then inverted by U3 
before going to the Motherboard. The coded data 
at PROM U4 is strobed off the board to the 8155 
on the processor PCB. If a key is depressed 
longer than one second, U2 is clocked again 
causing a repeated strobe. When the 8155 receives 
the strobe and data, signal DAT A ACCEPTED 
is sent back to the keyboard. This clears U2, 
setting Q high and SAMPLE ACC true. This 
sequence of operations confirms the reading of the 
pressed key. Output data lines and strobe are 
pulled up by a lK x 9 SIP (RPI). Under normal 
key operations, pin· 1 of U3 is held high, thereby 
doubling the repeat key function. 

Keyboard 4-1 

The repeat function uses the REPEAT key, that 
grounds U3 (pin 3), thus causing a clock to UL 
As long as the REPEAT key is depressed, one-shot 
Ul will fire a 12 ms pulse. The 12 ms pulse is 
decoded by U5 and U6. The MSM3914 will cause 
the reading to be repeated while the key is 
depressed. 

The SHIFT, CTRL and CAPS LOCK keys are 
read by PROM U4. A processor reset also is 
configured on the keyboard. Pressing the RESET 
key (RED) causes one-shot Ul to output a one 
second pulse. The key must be depressed for two 
seconds, holdini off CLEAR until the one-shot 
fires. This sets Q of U2 high and pin 10 of U3 
low, thus resetting the processor. When the key is 
released, CLEAR at U2 goes low, clearing U2, 
resetting Q low and pin 10 of U3 high. 
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4.2 REMOVAL AND DISASSEMBLY 

The keyboard may be removed from the main 
chassis by the following steps: 

a. Remove the retaining clips of the two hinges. 

b. Unplug the 20 conductor connector. 

c. Slide the keyboard off the hinge pins. 

The keyboard may be extended by a remote ten 
foot cable (consult factory) for remote operation. 

To disassemble the keyboard, remove the screws 
mounting the hinges and the rubber mounting feet 
Remove the clasp retainers on the front lip of the 
keyboard housing. This will permit the entire 
keyboard assembly, including the top keyboard 
bezel, to be removed from the backing. 

To remove the bezel, it is necessary to remove the 
screws that secure the extrusions to the PCB. 
Reassembly is accomplished in the reverse manner. 
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5.1 INTRODUCTION 

The display module is a nine-inch CRT monitor. 
It accepts a composite video signal sent from the 
Video Display board and produces a raster-scan 
video display. The BRIGHTNESS and 
CONTRAST controls are located on the front 
panel, and internal controls are :provided for 
maintenance adjusnnents. The mput power 
requi...~ by the module is provided by ~lie 800 
Series power supply. 

WARNING: High voltage is used in 
the display module. Obsene extreme 
caution when power is applied and the 
cover is removed. 
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5.2 AC LINE FREQUENCY 

The Display Module does not use any line power 
directly. Primary line power is brought into the 
800 Series to operate the power supply. As a 
consequence, there are line-frequency fields within 
the instrument that may produce minor interaction 
with the CRT display. To minimize interaction, the 
frequency of the vertical sync signal is adjusted as 
closely as possible to t.'ie 1L.1e frequency. The 
vertical sync signal is produced on the Video 
Display board. It is contained in the composite 
video signal sent to the Display Module from the 
Video Display board. 

The adjustment of the vertical sync frequency is 
automatically made by the Control Program at 
power-on time. For details, refer to the Sync 
Generator discussion in the Video Display section. 
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5.3 CRT ADJUSTMENT PROCEDURE 

The Display Module, and in particular the CRT, is 
subject to component aging and may require 
occasional adjustment Any adjustments that are 
found necessary should be made in accordance 
with the following instructions. 

WARNING: The display module 
contains a very high voltage of 9 KV 
that can be lethaL The following 
procedures should be undertaken only 
by experienced technical personnel 
familiar with television or CRT 
monitor adjustment procedures. 

WARNING: Remove all power from 
th~ instrument before continuing. 

a. Unplug the power cord. 

b. Loosen both quarter-nun screws at the rear of 
the t.op cover. 

c. Remove the cover by sliding it to the rear of the 
instrument and upwards. 

d Remove the display module securing screws and 
cover to gain access to the adjustments. Refer 
to Figure 5-1. 

Note: Early production units necessitate removing 
the module from the chassis. Refer to step e for 
these units. 

e. Early production units require that the display 
module be removed from the chassis. This 
allows access to the screws holding the module 
cover. To remove the display module, use a 
long 8" socket extension to reach the three nuts 
as shown in Figure 5-1. Carefully remove the 
display module from the chassis sufficiently to 
loosen the module cover screws and cover. If 
necessary, temporarily disconnect the wires to 
obtain slack required for removal. 
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Third nut on early units. 
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....------...-----+-- Screws for removing cover 
on later units. 

Access holes for two hold
downnuts on early units. 

Figure 5-1: CRT Module Cover Removal 
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WARNING: Make all adjustments with 
plastic adjusting wands designed for 
this purpose. Do not use metal screw
drivers or any metal tool. Lethal 
voltages are present which can cause 
injury or death. 

Re_Placement monitors are supplied by Nicolet with 
adjustments already made. Only minor touch-up of 
horizontal and vertical hold may be necessary after 
installation. 

Before installing a replacement monitor, ALWAYS 
check for 12 volts at the heavy red and black leads 
on monitor PCB. Volta~es lower than 11.5 V or 
more than 12.5 V will distort the display. 

Touch-up adjustments are made as follows 
(Refer to Figure 5-2): 

a. Verify that the three disconnects are properly 
connected (Power, external video and 
processor.) 

b. Turn power on, wait a few seconds for the 
beep, then depress the BREAK key for 
the processor test. 

c. Turn the EXTERNAL BRIGHI'NESS (on 
bracket) control fully on (clockwise). Then 
turn the EXTERNAL CONTRAST adjust to 
about one-half rotation or midpoint At this 
point a display of some sort will appear on the 
screen. 

d Coarse adjustment of the HORIZONTAL HOLD 
must be made with a plastic screwdriver. 
1:urn ~e HO~ONTAL HOLD adjus! in either 
~non .. The display screen ~ display 
d!ago~al ~es. Turi! the Cf?ntrol m the opposite 
direcnon, diagonal lines will appear in the other 
direction. The coarse adjustment is between 
these two points. The display will appear to be 
running straight up and down. 

e. The. display. may be s~ble, or appear to be 
rolling verncally. Usmg the plastic screw
driver, adjust the VERTICAL HOLD control 
until the display is rolling slowly downward 
Turn th~ VE~TIC~ HOLD slightly counter
clockwise until the display appears to snap into 
a locked position. The display should be locked 
and stable at this time, showing "Processor 
Test". 

f. Note R?VERSE on the display, located about 
one third down the screen. Adjust the front 
panel CONTRAST control until this block is 
brightest, just before edges of block start to 
distort. Any distortion of this block means the 
contrast is set too high. The brightness now 
~y be reduced slightly for HALF LIGHT 
adjustment 

g. Note the alphabet in the upper right corner of 
display. VERY SLIGIITL Y, move the 
HORIZONTAL HOlD control back and forth, 
until the "O" appears distorted. This is a 
sensitive adjustment, excessive movement will 
cause the display to drop out diagonally. 

h. Tum power off, wait five seconds, ttnn power 
on. The display should show a locked, 
completely stable display of the Configuration 
Menu. Try this test several times. Any 
tendency to pull sideways or roll should be 
cured by very small adjusnnents of the 
HORIZONTAL or VERTICAL controls. 

i. Press the Processor Test key. The display 
should be completely stable. 

This completes the adjustment procedure. 

Tmn the power off, disconnect the power cord 
and reassemble in the reverse order from ' 
disassembly. 
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LJ@-width 

Huimn1al Hokl-~ 

o~~ - Sub-Bright 

·--CaJtering Rings 

·--Ccxner (Pin Cmim) 
..,.___...__ Alignme«M Ml(ll1ell 

c:====.a~ ~-Vatical Hokl 

Height-~ ~ 
Vtltical Untarity J 

NOTE: The BRIGHTNESS and CONTRAST controls are on the front panel external bracket._ 

Figure 5-2: CRT Adjustments 



5-6 I Blank 



SECTION 6: PROCESSORiVIDEO 

6.1 Introduction-----------------------

6.2 Functional Description--------------------
6.2.1 Microprocessor --------------------
6.2.2 IEEE-488 Parallel Interface----------------
6.2.3 Video Generator--------------------

6-1 

6-2 
6-2 
6-3 
6-5 



6.1 INTRODUCTION 

The Processor Board contains the microcomputer 
system. The system controls all analyzer hardware 
functions and performs other o~ons, including 
keyboard interface and video display. 

The major components on the board include the 
8085 microprocessor, 64K of EPROM, 4K of 
RA ... M.:, video generator, a :R.A ... ¥JIO{!'imer IC, a..11 
IEEE-488 interface and related circuitry. All the 
schematics, board layout, and parts list, are 
included at the end of this manual. 
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6.2 FUNCTIONAL DESCRIPI10N 

Refer to schematic drawing 166-013001. The 
functions described include microprocessor, video 
generator, and parallel interface. Each processor 
function will be discussed separately in the 
following paragraphs. 

6.2.1 Microprocessor 

Refer to sheet 1. The program execution is 
performed by U36, the 8085 microprocessor. The 
system clock (CPUCLK) is derived by U42 from 
the DOT Clock generator output at U6-8 on sheet 
4. The 8085 is interfaced to the bus by U35, U48, 
U49 and U50. These circuits also perform the 

· necessary demultiplexing functions for the 8085 
data bus. Ul 4 and U47 are buffers for CPU 
signals leaving the board. 

On-board device address decoding is performed 
by U37, U38 and U5 l. Addresses are decoded by 
PROM U51, which, in t1m1, controls U37 and 
U38 to provide the appropriate device select signal. 
U51 also provides the appropriate signals for pins 
18 and 21 of the EPROMS. The functions of these 
pins may vary according to the type of EPROM 
used. 

U51 also controls data bus buffer U52. Note that 
if the TEST signal is high; U51 is disabled, 
selecting U38 (Pin 7); and the processor reads 
from switch S 1. The outputs received from U38 
are deglitched by enabling them only when ALE is 
low. 

Refer to sheet 2. The program is stored in 2764 
EPROMs Ul-U4, U15-lb, and 2532 EPROM 
Ul 7. The EPROM type and number installed will 
vary according to program requirements (i.e., 
some sockets might not be used). The 4K RAM is 
provided by Ul 8-U21 and U27-U30. 

Each RAM (a 2141 device) is 4K x 1 bit. The 
RAM data outputs are buffered by U52(sheet1), 
the inputs are buffered by U39. 

U40 is an 8155 that contains 256 bytes of RAM, 
three 1/0 ports, and a timer. It provides many 
Processor Board 1/0 and control functions and is 
connected to the data bus via U35 and Ul 4 on page 
1, and U39. Si~ CCLKl is the clock used for 
the timer functton. CCLKl is derived by U43, pin 
2, from the DOT Clock oscillator output at U6, pin 
8 (sheet 4). Port A provides a number of control 
functions, primarily for the video display. 

Refer to sheet 3. Switches SWl-1 through SWl-8 
are read by the processor via US. When an SWl 
switch is ON, the input to U5 is low (logic 0). 
Conversely, OFF is high (logic 1 ). These switches 
allow the user to specify certain parameters to the 
Control Program. SWl-1 selects the line 
frequency for the Video Generator. SWl- 2 
through SWl -8 change parameters of the RS-232C 
and 1£EE-488 interfaces. The parameters specified 
by the switches are different for the two interfaces. 
Details are provided in this section for the IEEE-
488 interface. The detailed information on the RS-
232C interface is contained in Section 17, DISK 
CON1ROLLER, COMP~ DYNAMIC RAM. 



6.2.2 IEEE-488 Parallel Interface 

The 800 Series analyzers are equipped with an 
IEEE-488-1978 parallel interface. The IEEE-488 
interface is implemented primarily by U58, a TMS 
9914 GPIB Interface Controller (see schematic 
sheet 3). The U58 data lines are buffered by U57, 
a 75160 transceiver. The U58 control lines are 
buffered by U 59, a 75161 tranceiver. 

Bus driver U57 can be configured in either the 
open collector or three-state mcxle. This is 
determined by the logic level at pin 11. A low level 
produces open collector operation and a high level 
produces three-state operation. The Processor 
Board is supplied with a jumper that produces open 
collector operation. This jumper can be removed if 
three-state operation is desired (see sheet 3 and 
board layout drawing). 

d UUUl 
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The IEEE-488 connector on the rear panel is wired 
to J3, a 26-pin connector on the motherboard The 
motherboard connects these lines to the Processor 
Board socket S2A. 

SWl-2 through SWl-8. The meaning and values 
of these switches for the IEEE-488 interface are 
shown in Table 6-1(page6-4). The location and 
orientation are shown in Figure 6-1. Note that 
these DIP switches aiso affect the RS-232C 
interface parameters described in Section 17. 

0 
0 

0 
0 

SW1•1 

SW1·1 0 

0 0 

Figure 6-1: DIP Switch Location 
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SWITCH DESCRIPrION CONTROL 

SWl-2 Keyboard State 
I 

DISABLED =ON 
ACTIVE=OFF 

SWl-3 Interface State DISABLED =ON 
(IEEE-488 J/F) ACTIVE=OFF 

SWl-4 Termination CR->LF=ON 
Character Type CR=OFF 

SWl-5 Address BIT 1 LOW=ON 
IDGH=OFF 

SWl-6 Address BIT 2 LOW=ON 
IDGH=OFF 

SWl-7 Address BIT 3 LOW=ON 
HIGH=OFF 

SWl-8 Address BIT 4 LOW=ON 
HIGH=OFF 

Table 6-1 DIP Switch 1 Selections 

NOTE: Address bit 0, handled entirely by the Control Program, is 0 (low) for the Model 800 as 
LISTENERS, or 1 (high) for the 800 Series as TALKERS. 



6.2.3 Video Generator 

Refer to sheet 4. The Video Generator circuitry 
utilizes the Intel 8275 CRT controller, U33. U31 
provides 2K bytes of video RAM accessed by both 
the CRT controller and the processor. 

U53 and U7 buffer the Video Data Bus connection 
with the system data bus. U22, U23 and U24 
C'el;:s~f' ;:s.;tth/:A,.. f'h&A nroct:ASSQr l.llAAreeoeo hns 0,.. f'h&A onf'nnf' 
t:> .L-1. '-'.L '-'.L U.L'-' f'.L '-' .L ~'-M. t:>t:> VW .L &.&&'-' Wl.}'W" 

of the display character counter, U8. The selection 
is determined by the device that is currently 
accessing the video RAMs. UlO, Ulland U41 
generate DACK- that determines which device is 
accessing the RAM by controlling MUXs U22, 
U23, U24. 

U6, Yl, U42 and U43_~in 2 generate the timing 
signals CCLK, CPUCLK, and DOTCLK. 
These signals are used to produce the video signal. 
In addition, U43 synchronizes the CURCT and 
EXTVID signals. The count output from U42 
represents the horizontal dot position within a 
character. The CURCT signal is high when the 
count from U42 matches the position from the 
8155 (U40) outputs, compared by U54, and 
latched by U43. 

Video data is produced by U33, U25, U26, U34, 
U45, Ul2, U43, U44 and Ul3. U33 outputs a 
character code and line count to character ROM 
U25. The ROM produces the 8-bit pattern for that 
line of that character. This is loaded into U26, a 
shift register. Simultaneously, U34 latches the 
appropriate display attribute signals (reverse video, 
half light, etc.). These signals are sent to the DOT 
Logic PROM, U45 with the serial bit pattern from 
U26. Thus, signals DOT and HALFLIGHT 
(VIDEO- + llALF) are produced. These are 
resynchronized by U43 at pins 10, 12, buffered by 
Ul 3, and sent to the base of Ql. Emitter follower 
Q 1, produces a composite video output. Three pin 
connector J2 goes to the display module via a 
coaxial cable. 
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The LS 165 shift registers U12 and U44 produce 
horizontal and vertical sync pulses with the 
horizontal and vertical retrace pericxls (HRTC, 
VRTC). These are buffered by U13, and mixed 
with the video signals in Q 1. The VRTC signal is 
buffered by U9 and sent as a processor interrupt, 
BV, for software synchroni7.a.tion. 

The value of the vertical retrace period is set at 
power--on initialization. At this tin1e, the Control 
Program reads the setting of switch SW-1. The 
Control Program then loads a vertical retrace 
period, based on the switch setting, into the 827 5 
CRT Controller. Switch SWl-1 should be set by 
the user to match the power mains frequency as 
follows: 

SWl-1 Mains Frequency 

ON 60Hz 
OFF 50Hz 

Table 6-2 

A slight adjustment of the CRT monitor may be 
required when switching from the 50 Hz to 60 Hz 
refresh rate. 

Signals HRTC, VRTC and DOTCLK are fed to 
the optional Waveform Board via U9, a 16-pin 
DIP socket. The ready-for-display waveform 
signal is sent from the Waveform Board via Jl-4 
as EXTVID-. Signal EXTVID- is 
resynchronized by U43 and sent to the DOT Logic 
PROMU45. 
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7.1 INTRODUCTION 

The State Control board directs the acceptance of 
data for storage by the Sate Memory boards for 
later analysis and display. The 800 Series each 
contain one State Control board except for the 
Model 800E which contains none. 

Hardware registers, counters and RAMs on the 
State Control board are loaded bv the Control 
Program. The loading information is entered from 
the keyboard under the guidance of the STATE 
menu. Using the parameters and modes specified, 
the State Control board implements the various 
State analysis operations. 

As new technology becomes available, NICOLET 
reserves the right to enhance the performance 
specifications of its products. The 166-012801 
State Control board allowed the State Memory 
boards to collect at a maximum data rate of 15 
MHz. However, adding 20 Wiz capability 
dictated a new design and board layout Though 
the higher speed 166-036901 circuits contain 
numerous different parts, the block diagram and 
circuit description still apply. The two schematics, 
board layouts and associated parts lists are 
provided in the rear of this manual. 
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7.2 DESCRIPTION 

A block diagram of the State Control board is 
shown in Figure 7-1, page 7-3. Also refer to the 
schematic diagram, board layout and pa..~ list 
included at the end of this manual. Tables of 
connector pins versus signal names for all 
motherboard connectors are provided in 
MOTHERBOARD CONNECTIONS. An 
alphabetical list of all interboard signals is 
included. The GLOSSARY section offers 
explanations for terms that may be unfamiliar. 

The functional units of the State Control board are 
the Processor Interface, Stack Management, Clock 
Control, Collection Address Counter, Post-trigger 
Counter, Restart Generator, and Trigger Delay 
Control. These units are discussed in the 
following subsections. 

7.2.1 Processor Interface 

Refer to schematic 166-012801. The Processor 
Interface (sheet 1) is comprised of the Address 
Decoder, Status Ports, Interface Output Ports, and 
Interface Shift Register. This circuit allows the 
processor, under the direction of the Control 
Program, to load user-supplied information from 
the keyboard with the aid of menus. To prepare 
the analyzer for the intended application, the 
information is entered into registers, RAMs, and 
counters. The interface allows the processor to 
interrogate status and signal lines and to send 
various control signals when appropriate. 

The Address Decoder consists of the following: 
U33, a 74LS 10 triple 3-input NAND gate; Ul, 
sections of a 74LSOO quad NAND gate; and U44 
and U45, 74LS138 3-to-8 decoders. This circuit 
allows the processor to read and write to the 
Interface Satus and Output Ports, respectively. IJO 
read and write commands are used to perform these 
functions. Also, one port output signal, 
RDALMEM- (U44-14), is sent to the Collection 
Address Counter. 

The Interface Output Ports, U46 and U47, are both 
74LS374 octal-D flip-flops. Both flip-flops store 
software-generated control signals. U46 stores 
signals for the State Control board, U47 for the 
A, B probes and the A, B State Memory boards. 

The Status Ports, U48 and U49, are both 74LS244 
octal line receivers. The processor reads status 
signals from the State Control board. These are 
read via U49, U48-11 and U48-17. Data 
collection addresses are read by the processor from 
the State Control board through U49 and U48. 

The Interface Shift Register has a part shown on 
each sheet of the schematic. The register consists 
of the following components: 
a. U38, a 74LS164 8-bit shift register, sheet 1. 
b~ U32B, one-half of a CMOS 4015 dual 4-bit 

shift register, sheet 2. 
c. Ul2, U25, 4015s, sheet 3. 
d U27, U28 and U32A, all 4015s, sheet 4. 

These six 4015 devices have parallel readout, and 
allow the processor to store five sets of eight 
control bits. Only one daisy-chained data line is 
~ived instead of running the 8-bit Processor Data 
Bus to each of the five devices. The data line 
SRDATA is sent from the Interface Output Port 
U46-19. This 48-bit shift register stores control 
bits (U38, U32A) and preset counts (U32B, U12, 
U27, U28). The last bit in the last shift register, 
U25-2, is sent back to the Status Port at U48-6. 
This allows the Control Program to monitor the 
Shift Register load status. 
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Figure 7-1: State Control Board Block Diagram 
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7.2.2. Stack Management 

Stack Management (sheet 2) is comprised of the 
Stack Address Counter, Stack Address Latches, 
and Stack Control circuits. This circuit maintains 
the stack pointer by means of the Stack Address 
Counter. It also evaluates a number of input 
signals to determine when to POP (advance) or 
reset the stack pointer. 

The Stack Address Counter, U43, a 745169 
synchronous 4-bit binary counter, generates 
signals NSAO (Next Stack Address). This signal 
is sent to the address inputs of the Delay Count 
RAM (sheet 4). It is also sent, via stack address 
latches U53 and U54 (U55 on 20 :MHz boards), to 
the Trigger Stack RAM on each State Memory 
board. The trigger stack address on the circuit 
board is the equivalent of the trigger level on the 
menu. 

The stack RAMs have terminal addresses of OF hex 
(15 dee). The Stack Address Counter is preset by 
the Control Program (through U32B) and always 
operates in the POP direction (always counts up). 
For example, if the menu specified trigger levels 0 
through 8, the Stack Address Counter would be 
preset with OF - 8 = 07. This RAM location, 
address 07, would contain the word for the first 
trigger level on the menu, level 0. The ending 
counter address, OF, would contain the word for 
the last trigger level entered on the menu, level 8. 
At count OF, the ripple-carry counter output at 
U43, pin 15 produces the stack-empty signal, 
STKE-. This is used by the Stack Control 
circuitry. 

The Stack Address Latches, U53 and U54, are 
both 74S74 dual D flip-flops. They latch the 
address produced by the Stack Addre~ Counter. 
This allows it to be stabilized for the Trigger-word 
and Qualifier-Word RAMs on the State Memory 
boards. 

The Stack Control circuits consist of the following 
logic: 

a. U52A, B, D, sections of a 74S86 quad 
exclusive-OR gate. 

b. U37C, D, Sections of a 74F02 quad NOR gate 
used as inverters. 

c. U3 l, a 74S02 quad NOR gate. Sections A and 
B are used as negative-input AND gates. 

d U40B, one-half of a 74F74 dual flip-flop. 

e. Multiplexer U29, a 74S64 4-2-3-2 AND-NOR 
gate. 

f. U32, a 74S74 dual D flip-flop. 

g. U23B, a section of a 7 4S32 quad OR gate. 

This circuit produces signals used by Stack 
Management and a number of signals used 
elsewhere on the board. The signals include the 
following: 

a. PO PEN- (POP Enable-). Advances the level in 
the trigger-word and qualifier-word stacks on 
the State Memory boards. 

b. POPSTK+ (POP Stack+, a clock derived from 
PO PEN-). Advances the level in the 
delay-mcxle stack. 

c. YfENB+ (Post-trigger Enable+). Derived 
from the Stack Address Counter ripple-carry 
signal, STKE-. PTENB+ is sent to the Post
trigger Counter, causing the count to start for 
collection of the specified number post-trigger 
data words. 
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7.2.3 Clock Control 

Clock Control is comprised of the Clock 
Multiplexer (sheet 2) and the Clock Qualifier Gate 
(sheet 3). This circuit implements the keyboard 
entered selection of clock source and provides the 
final logic in the process of clock qualification. 

The Clock Multiplexer consists of U39, a 7 4S64 
4-2-3-2 AND-NOR gate; U41.A, one-half of a 
74S51 dual AND-NOR gate; and U42, one-fourth 
of a 10125 quad ECL-to-TIL translator. Signals 
CLKSELO allows the Clock Multiplexer to. 
implement menu selection of clocks for probe data 
latches on the Memory boards. CKLSEL is 
received from the Interface Shift Register. The 
A-board clock, ALATCHCLK, may be menu 
selected from either the positive-going or negative
going edge of APROBCLK (the A-probe 
incoming clock). The B-board clock, 
BLATCHCLK, may be menu-selected from 
APROBCLK or the+/- going edge of 
BPROBCLK. BPROBCLK is the B-probe 
incoming clock. The CLATCHLK selections are 
performed on the 800 Series Motherboard. 

Tne Clock Qualifer Gate, U41 (sheet 3), is not 
used. The signal CLKQUALI- is generated on 
the Motherboard by U6, and is true (low) in the 
following cases. · 

alf the incomin__g clock qualifier signals ACQl, 
BCQl and CCQl are active, or 

b.If ACQ2 and BCQ2 and CCQ2 are active. 

The signals ACQl,2, BCQl,2 and CCQl,2 are 
received from pre-collection c~arator RAMs on 
the State Memory Boards. ACQl is active (high) 
if the following statement is true regarding the first 
clock-qualifier word specified in the menu: The 
two A-probe qualifier bits are matched by the bits 
received from the A-probe lines. 

In a similar manner, BCQ 1 is high if the first 
clock-qualifier word specified in the menu meets 
the folliwing statement: The second two qualifier 
bits are matched by the bits received from the B
probe lines. CCQl operates similarly. 

If all six qualifier bits are matched, A CQ 1, 
BCQl, and CCQl are high and 
CCLKQUALIN- goes active low. Similarly, 
ACQ2, BCQ2 and CCQ2 represent the second 
clock-qualifier word on the menu. 

Note the distinction between qualifier~' used 
with the menu, and qualifier hits, used with the 
probe leads. The A, B and C probes each have 
two qualifier leads, separate from the data input 
channels. 

Either or both of the two bits on each of the probes 
can be used for trigger or clock qualification. The 
selection is made on the STrE menu. On the 
STrE menu, the qualifier bits appear in the clock
qualifier word or trigger word as -XXXXXX. The 
Xs mark the positions, left to right, of ACQ, AQ2, 
BQl, BQ2, CQl, and CQ2. If a value is given to 
the first X in the clock-qualifier word, such as -
OXXXXX, then AQl is used as a clock qualifier. 
If the first X is also given a value in a trigger word, 
then AQl is also used as a trigger qualifier. 

Clock qualifications by a data l!!llJ1 appearing on 
the input channels is accomplished on the State· 
Memory boards in a similar fashion, and is 
discussed in Section 8 (subsection 8.2.6) of this 
manual. 
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7 .2.4 Collection Address Counter 

The Collection Address Counter (sheet 3) consists 
of U50, U51 and U2 (U54 on 20 MHz board), 
74F191synchronous4-bit binary counters; and 
U40A, one-half of a 74F74 dual D flip-flop. This 
circuit supplies 1024 sequential storage addresses 
for the Data Collection RAMs on the State Memory 
Boards. During display and analysis, the same 
circuitry allows the processor to address those 
RAMs when reading the collected data. 

The three 4-bit counters are connected in cascade to 
form a 12-bit counter. This provides a capacity of 
4096 counts, but is limited to 1024. Outputs RAO 
through RA9 are sent as address bits to the Data 
Collection RAMs on the State Memory boards. In 
the load mode, the counters send the input levels 
through without change. This allows the processor 
to directly address the RAMs. The load mode is 
initii:lted by RDALMEM- (Read All Memory -), a 
Control Program Signal received from the 
Processor Interface. Before the Control Program 
releases RDALMEM-, it places zeroes on the 
counter input lines. Thus, when RDALMEM- is 
released, the counter is preset to CXX>. 

With the RDALMEM· load signal inactive (high), 
the counters are ready to generate sequential 
addresses for the Data Collection RAMs. The 
count is advanced with each BWE2+ clock pulse. 
BWE2+ (B Write Enable +) is the qualified data 
collection clock. It is received from the State 
Memory board and is selected by the processor. 

As the counters sequence 000 through 400 hex, the 
QC at U2-6 (occurring at count 400) is sent to flip
flop U40. This circuitry generates signal 
ROLLOVER!+ the first time address 400 is 
reached. This signal is sent to Interface Status Port 
U48 for use by the Control Program. 

The counter sequences through the RAM address 
range until the trigger conditions are met The 
BWE+ clock is subsequently stopped by signal 
BCKLINH+ and is discussed in 7.2.5. In some 
instances, this clock intemlption may occur before 
the first rollover. In other instances, the 
interruption may not occur until manual 
intervention, such as a FORCE DISPLAY or a 
menu call. 

7.2.S Post-Trigger Counter 

The Post-trigger Counter (sheet 3) is comprised of 
the Counter and the Cock Inhibit circuits. This 
circuitry causes data collection to continue for the 
menu-specified number of data words after the 
trigger. The menu expresses this parameter as pre
trigger count, but the Control Program converts the 
number to post-trigger count This allows more 
efficient circuit implementation. 

The menu allows a pretrigger count range of 0 to 
999words. 

The Post-trigger Counter consists of Ul l, U13 
and U24, 74LS161synchronous4-bit binary 
counters. They are combined to form a 12-bit 
counter with a maximum count of 400h. This 
counyer serves to count the post-trigger count 
The program limits the counter load so that the 
maxunum count is 999. 

At setup time, the Control Program presets the 
counter to the proper calculated value via serial data 
to U12 and U25A The value loaded is 400-c, 
where c is the post-trigger count The actual 
loaded value may vary by one or two counts from 
400-c This allows for compensation of pipeline 
delays in associated circuitry. 

When the trigger conditions have been met, signal 
PTENB+ (Post-Trigger Enable) goes high. This 
disables the load inputs and enables the count 
function. The counter advances at each pulse of 
BWE2+, the qualified data-collection clock. The 
count complen.on is signaled by the ripple-carry 
output at U24-15. 

The Clock Inhibit circuit consists of U35B,C,D, 
each one-fourth of a 74SOO quad NAND gate (B 
and Care used as negative-input OR gates); U23C, 
one-fomth of a 74S32 quad OR gate; and U34, a 
74S74 dual D flip-flop. When the post-trigger 
count has been reached, this circuitry generates 
clock-inhibit signals which are described on page 
7-7. 
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When the Counter reaches terminal count, the 
ripple-carry output at U24-15 goes high,_Pf<?<Iucing 
signal ACTDN+ (A Countdown+). ~is signal 
is sent, via U23, to set both halves of flip-flop 
U34. The Q- output of U34B is sent to U35 to 
produce ACLKINH+ (A Clock Inhibit + ). This 
signal is sent to all Memory Boards and inhibits 
further clocking of collected data. The Q output of 
U34B is returned via U23. This latches the set 
condition of U34 past the duration of the ripple
carry pulse. 

The Q- output of flip-flop U34A produces the 
signal PTCTDN+ (Post-trigger Countdown + ). 
This signal is sent to Interface Status Port U48 to 
inform the Control Program that the post-trigger 
countdown is complete. 

If the post-trigger count is 0, signals PSTTGO+ 
(Post-trigger 0+) and PTENB+ are high at NAND 
gate U35D inputs. The resulting low output from 
U35D then presets flip-flops U34A and U34B. 
This produces the signals BCLKINH+ and 
PTCTDN+ without any counting having 
occurred. 

The Control Program can also produce signals 
BCLKINH+. This is done by sending signal 
SWCLKINH· (Software Clock Inhibit) to the 
inputs of negative OR gates U35B and U35C. 

7.2.6 Restart Generator 

The Restart Generator (sheet 3) consists of 
U37 A,B, two sections of a 74F02 quad NOR gate 
(used as negative input AND gates); and U36, a 
74S64 4-2-3-2 AND-NOR gate. This circuit 
generates the RST • (Restart) signal. This is used 
by Stack Management to reload the trigger Stack 
Address Counter with the address for level 0. This 
address is still iatched in the Interface Shift 
Register section U32B. The system is then 
restarted, testing for a match of trigger conditions. 
Signal RST- is produced under any of the 
following conditions: 

a. The NNNNth clock is reached when the 
ON-NNNNth-CLOCK delay mode is in effect. 

b. The NNNNth clock is reached when the 
BEFORE-NNNNth-CLOCK delay mode is in 
effect 

c. The menu-specified RESTART word is 
recognized 

d The Control Program outputs the signal 
LDSTKAD+ (Load Stack Address) from 
Interface Output Port U46-2. 
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7 .2. 7 Trigger Delay Control 

Trigger Delay Control (sheet 4) is comprised of the 
Delay Count RAM, Delay Counter, Delay-Mode 
RAM, and Delay-Mode Control. These circuits 
implement the menu-selectable trigger-delay 
functions. The circuits produce signals that allow 
the search for trigger words to proceed to the next 
level. The specified delay conditions are met on a 
level-by-level basis. Note that the trigger word at 
level 0 has no delay function. 

The Delay Count RAM consists of Ul6, Ul7, U18 
and Ul9, all 745189 16-word x 4-bit static RAMs. 
They are connected in cascade to form a 16-word x 
four 4-bit digit RAM. This RAM is loaded by the 
processor at set-up time with the menu-selected 
delay count (the count range is 0-9999d). This is 
done for each of the 15 delayable trigger-word 
levels. The stored delay counts are used to preset 
the Delay Counter as each trigger-word level is 
reached during processing. 

The four address lines of each RAM are applied in 
parallel with signals NSA0-3 (Next Stack 
Address). Signal NSA is generated by the Stack 
Address Counter. The four address bits decode 
into 16 stack addresses that correspond to the 16 
trigger-word levels on the menu. When loading 
the RAM at set-up time, the Control Program 
addresses it through the transparent Stack Address 
Counter (U43, sheet 2). Delay-count data for the 
RAM is loaded using U27 and U28, shift registers. 
After loading is completed, the Control Program 
presets the Stack Address Counter with the address 
count This number corresponds to the number of 
trigger levels specified on the menu. 

After RESET, the addresses are sent from the 
counting Stack Address Counter and start with 
trigger-word level 0. Although there can be no 
delay specified for trigger-word level 0, the level is 
stepped through for simplicity of logic. Note that 
trigger-word level 0 does not correspond to stack 
address 0 unless all trigger-word levels are 
specified. As each trigger stack level is entered, 
the stored 4-digit delay count for that level is 
determined. This data is sent from the Delay Count 
RAM to the Delay Counter as four 4-bit sections in 
parallel. 

The Delay Counter consists of U3B,C,D sections 
of a 74S08 quad AND gate; U20, a 74F08; U5 
through US, all 74S162 synchronous 4-bit decade 
counters; and U26A, one-fourth of a 7 4SOO quad 
NANO gate. At the start of processing for each 
stack level, signal POPEN- (from Stack Control) 
is brought low. This loads the Delay Counter with 
the count stored in the Delay Count RAM for that 
stack level. The count value stored and loaded is 
9999d-c, where c is the menu-specified count 
This conversion is done so the ripple-carry out of 
US-15 can be used to indicate terminal count The 
actual loaded value may vary a few counts from 
9999d...c. This allows for compensation of 
propagation delays in the associated circuitry. 
When POPEN- returns high, the counter begins 
to count 
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The count is advanced by DBCLK+ (Delayed B 
Clock+, derived from BWE+, the qualified data 
collection clock). This occurs when the 
count-enable inputs P (pin 7 on U5 tm:ough U8) 
are high. U3B,CD and U20A,B provide carry 
look-ahead to speed up the counter. The P inputs 
receive TRIGCTEN+ (Trigger Count Enable +) 
from Delay Mode Control. This signal is sent Via 
U3B-5, U3C-10 and U20B-5. If the menu-entered 
delay mode spedfies counting clocks, delay Mode 
Control holds the P inputs continually high. If the 
delay mode specifies count trigger-word 
recognitions, then each recognition is counted. 
This is accomplished by Delay Mode Control 
holding the P inputs high so that one clock pulse is 
counted 

When the terminal count is reached, the resulting 
ripple-cary out of US-15 is sent to U20D,C and 
U26A. This produces signals DL YCTDN+ and 
DL YCTDN- (Delay Countdown + and -). 

The Delay-Mode RAM, U21, is a 74518916-word 
x 4-bit static RAM. As with the Delay Count 
RAM, the 16 word-addresses represent the 16 
levels of the trigger stack. This RAM is loaded by 
the processor at set-up time using sections U32A 
and U32B of the Interface Shift Register. The 
RAM is loaded with the menu-selected delay mode 
for each of the 15 delayable trigger-word levels. 
The four data bits output to the Delay Mode 
Control flip-flops U9, UlO encode the mode 
information as follows: 
a. D2, D3 and D4 constitute a 3-bit code for the 

five available delay modes. 
b. D 1 is high if triggering is to occur on or after the 

trig~er word. 
c. D 1 ts low if no trigger is to occur on or after the 

trigger word. 

The mode encoded by D 1 is not, strictly speaking, 
a delay mode. It applies to both delayed and 
undelayed trigger recognition. For reference, the 
available trigger-word delay modes and stored 
codes are shown below: 

I MENU DELA y MODE I D4 I DJ I 02 

After NNNNth Clock 0 0 0 
Before NNNNth Clock 1 0 0 
On NNNNth Clock 0 1 0 
Not On NNNNth Oock 1 1 0 
Occurs NNN times 0 0 1 

Delay-Mode Control consists of U9 and U 10, two 
74S74 dual D flip-flops; U4, a 74S64 4-2-3-2 
AND-NOR gate; U15A, one-half of a 74S74; and 
U14A, one-half of a 74551 dual AND-NOR gate. 

Flip-flops U9 and UlO latch the delay-mode code 
bits, read out of the Delay-Mode RAM at NSA 
time. This data is for use during the processing of 
the current stack level. The U15A flip-flops 
generate a one-clock interval pulse on the NNNNth 
clock for use by the U4 multiplexer. 

Signal TRIGCTSEL+ (Trigger Count Select + ), 
is the latched D2 mode-code bit at U9, pin 9. 
AND-NOR gate U14 uses TRIGCTSEL+ to 
determine the nature of output signal 
TRIGCTEN+ (Trigger Count Enable+) at pin 6. 
Signal TRIGCTEN+ is sent to the P enable inputs 
of the Delay Counter. If TRIGCTSEL+ is high, 
then TRIGCTEN+ usually is held low. The 
exception to this is when TRIG- (Trigger-word 
recognized -) pulses it high at each trigger-word 
recognition. It is held high long enough for the 
Delay Counter to count one clock. In this mode 
(D2=1), the Delay Counter counts trigger-word 
occurrences. In the mode (D2=0), the Delay · 
Count counts clock pulses. 
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The U 4 multiplexer combines the Delay Counter 
tenninal-count signals, DL YCTDN- and 
DL YCTDN+, with the current delay mode 
information. This produces signal DL YTC+ 
(Delay Terminal Count + ). This signal is sent to 
Stack Control multiplexer U29 (sheet 2). This 
enables the next trigger-word recognition (signal 
TRIG+) to generate PO PEN-. If other 
conditions are favorable, POPEN- advances the 
stack level. In some delay mooes, DL YCTDN+ 
or DLYCTN- will cause the Restart Generator to 
produce signal RST-. This signal overrides 
DL YTC+ and starts the trigger-word search 
process over again. 



SECTION 8: MODEL 800 A, B & C STATE MEMORY BOARDS (15/20 MHz) 

8.1 Introduction 8-1 

15 MHz Board 

8.2 Description 8-3 
8.2.1 Input/Output Buffers 8-4 
8.2.2 Clock Generator 8-6 
8.2.3 Address Decoder 8-7 
8.2.4 Data Collection RAM 8-8 
8.2.5 Auxiliary RAM 8-8 
8.2.6 Qualifier Word RAM 8-9 
8.2.7 Trigger Word RAM 8-10 

8.3 Boards A, B and C 8-11 
8.3.1 Qualifier BITS 8-11 
8.3.2 Signal CLKQUALIN 8-12 
8.3.3 Signal CLKINH 8-12 
8.3.4 Signal BSELECT- 8-12 

20 MHz Board 

8.2 Description 8-13 
8.2.1 Input/Output Buffers 8-14 
8.2.2 Clock Generator 8-16 
8.2.3 Address Decoder 8-17 
8.2.4 Data Collection RAM 8-18 
8.2.5 Auxiliary RAM 8-18 
8.2.6 Qualifier Word RAM 8-19 
8.2.7 Trigger Word RAM 8-20 

8.3 Boards A, B and C 8-21 
8.3.1 Qualifier BITS 8-21 
8.3.2 Signal CLKQUALIN 8-22 
8.3.3 Signal CLKINH 8-22 
8.3.4 Signal BSELECT- 8-22 



Model 800 A, B & C State Memory Board (15/20 MHz) 8-1 

8.1 INTRODUCTION 

The State Memory board accepts data from 16 
incoming data lines of the Model 51A Probes. If 
directed by State Control, the data is stored for later 
analysis and display. The Model 800 Band C each 
contain three State Memory boards while the Model 
800 A contains only two. Each board receives 16 
data lines from the interchangable Probe Pod A, B, 
or C. Tne boards are designated State Memory 
board A, B and C, respectively. The three boards 
are identical and interchangeable. However, 
certain connections to the Function Motherboard 
sockets plugged into each allocated socket operate 
differently. The following discussion will apply to 
all the State Memory Boards, except as noted. 

As new technology becomes available NICOLET 
reserves the right to enhance the performance 
specifications of its products. The 166-012701 
State Memory Board maximum data rate was 
increased from 12.5 MHz to 15 MHz simply by 
substituting new integrated circuits. However, the 
step to 20 MHz capability dictated a new board 
iayout be done. Although the higher speed 
166-036801 circuits contain numerous different 
parts, the block diagram and circuit description are 
very similar. The circuit description for the faster 
board is found beginning on page 8-13. The two 
schematics, board layouts and associated parts lists 
are provided in the rear of this manual. 



8-2 I Blank 
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8.2 FUNCTIONAL DESCRIPTION 

A block diagram of the State Memory Board is 
shown in Figure 8-1. When appropriate, also 
refer to the schematic diagram, board layout and 
parts list at the end of this manual. Tables of 
connector pins versus signal names for the 
motherboard connectors are provided in MOTHER
BOARD CONNECTIONS. An alphabetical list of 
all signals is included. The GLOSSARY section 
offers explanations for terms that may be un
familiar. 

Major units of the State Memory Board circuitry 
include the following: Qualifier-Word RAM, 
Trigger-Word RAM, Data-Collection RAM, AUX 
RAM, Address Decoder, Clock Generator, and I/O 
buffers. 

The qualifier-word memory and trigger-word 
memory can be considered as comparison devices. 
The data-collection and auxiliary RAM memory are 
typical storage devices. An operational description 
of these memories follows. 

The Control Program stores the two menu
specified clock-qualifier words in the RAM. It also 
stores all the specified trigger words, level by 
level, in the Trigger-Word RAM. At run-time, an 
incoming data word is clocked into the Probe Input 
Buffer by the primary external clock. A data word 
consists of i8 parallel bits. These are comprised of 
16 data bits and two qualifier bits. From the 
buffer, the data is sent to the Qualifier-Word RAM 
and the Trigger-Word RAM The data is sent later 
to the Data Collection RAM 

The Qualifier-Word RAM compares the data word 
received with the two clock-qualifier words. The 
Trigger-Word RAM compares the incoming data 
word with the trigger word at the current trigger 
stack level. If the data word matches either of the 
clock-qualifier words, the current clock period is 
considered qualified for data. The data in the 
Probe faput Buffer is then stored in the Data 
Collection RAM. 

If the qualifier-word comparison does not qualify 
the current clock period, the data word is not stored 
in the Data Collection RAM. Note that the menu 
may be specified with all bits as "don't care" X's. 
In that case, all clock periods will qualify. 

This operation is described further in the following 
subsections. 

-~j§i!tl 



8-4 Model 800 A, B & C State Memory Board (15 MHz) 

8.2.1 Input/Output Buffers 

Refer to schematic #166-012701. 
The Input/Output Buffers are comprised of the 
following buffers: Probe Input Buffer, Probe 
Output Buffer, Setup Data Buffer, Read-TSA 
(Trigger Stack Address) Buffer, Collection 
Address Buffer, Collection Input Buffer, and 
Collection Output Buffer. 

The Probe Input Buffer consists of U20 and 
U23, both 74S374 octal D flip-flops; and U36A, 
one-half of a 74S374. The 16-bits of data at the 
probe pod are applied to U20 and U23 via S2. 
The 16 data outputs are sent to three locations; 

the Collection Input Buffer, and the address inputs 
on both the Qualifier-Word RAM and the Trigger
Word RAM. The reason for sending this data to 
the address lines of the two RAMs will be 
discussed later. 

Two qualifier bits, Ql and Q2, are sent from the 
probe via S2 to two of the four inputs of U36A. 
The trigger output, Ff, of the timmg analyzer 
section is applied via S2 to the third input of 
U36A. The external input EXT, at the BNC 
connector on the rear panel, provides the fourth 
input via S2. The four outputs of U36A are sent to 
address inputs on both the Qualifier-Word RAM 
and the Trigger-Word RAM. 
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U20, U23 and U36A are clocked by the menu
selected primary external clock, LATCHCLK. 
The signal LATCHCLK is received from the 
State Control board via S2. The outputs of all 
three devices are enabled at pin 1 by signal 
DATEN- (Data Enable Minus). This signal is 
received from U9 (pin 10), and is the inverse of 
STBUFEN- (Setup Data Buffer Enable-). 

The Probe Output Buffer consists of U21 and 
U22, both 74S374 octal D flip-flops. This buffer 
is used to send data from the processor to either 
optional or custom probes designed to 
accomodate data output. 

The eight inputs of U21 (DBO-DB7) are connected 
in parallel with those of U22 on the Processor Data 
Bus. The outputs of U21 and U22 are sent in 
cascade via S2 to the 16 probe data lines. The 8-bit 
input is demultiplexed to the 16-bit output using 
two strobe signals, PROBEDREN 0-7 and 
PROBEDREN 8-15. The three-state outputs are 
enabled by PROBEDREN (Probe Data Remote 
Enable) that is generated at the State Control 
Board. 

The Setup Data Buffer consists ofU19 and 
U24, both 74LS244 octal buffers and U28B, one
half of a 74LS244. This buffer is used to load set
up data into the Qualifier-Word and Trigger-Word 
RAMs shown on sheet 2. This is described later 
in the Qualifier-Word RAM and Trigger Word 
RAM descriptions. 

The 20 buffer outputs are sent in cascade via the 
On-board Data-In Bus to the Qualifier-Word and 
Trigger-Word RAMs. The four Qualifier-Word 
RAM input lines are demultiplexed to 20 output 
lines using the five write signals, WO- through 
W4-. In the case of the Trigger-Word RAM, 
demultiplexing is accomplished with the aid of the 
RAM. The Buffer three-state outputs are enabled 
by STBUFEN- (Setup Data Buffer Enable -). 
This signal is sent from the Address Decoder. 

The Read-TSA Buff er consists of U28A, one
half of a 74LS244 octal buffer. It is used by the 
processor to read the trigger stack address supplied 
to the Trigger-Word RAM by State Control. The 
four input signals (TSAO-TSA3) are received 
from the State Control Board via S2. The four 
output lines of U28A are loaded onto the 
Processor Data Bus. The outputs are enabled by 
signal RDSTK- (Read Stack -) received from the 
Address Decoder. 

The Collection Address Buffer consists of 
U3 and U8, both 7 4LS373 octal D latches. The 
10 input signals (RA0-RA9) are received by U3 
and U8 via S2 from the State Control board They 
are sent to the 10 address inputs of the Data 
Collection RAM U4-U7. If the current clock 
period is qualified for data collection, the RA 
signal is latched into the buffer. The latching is 
caused by the negative-going WE- (WriteEnable-) 
pulse received from the Clock Generator (Q- output 
at flip-flop UlO). This data collection address is 
held by the Collection Address Buffer for the 
duration of the WE- pulse. Signal WE- is also the 
write pulse for the Data Collection RAM. 

The Collection Input Buffer consists of U12 
and Ul6, both 74S374 octal D flip-flops. The 16 
outputs of the Probe Input Buffer are applied to the 
16 inputs of the Collection Input Buffer, then 
loaded by a delayed LATCHCLK. The 16 outputs 
of the Collection Input Buffer are applied in 
cascade to the Data Collection RAM and 
Collection Output Buffer. If the current clock 
period is qualified for data collection, signal 
ACLKINH+ from the State Control Board is 
low. This allows the contents of the Collection 
Input Buffer to be written into the Data Collection 
RAM. 

-~j§l!fl 
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The two holding buffers (Collection Address & 
Input Buffers) are provided to compensate for 
propagation delays. The propagation ~:l,8lc is 
caused by the Clock Generator and q · cation 
comparison. At high clock rates these delays may 
result in the next address and data word amving 
before the current write has been completed In 
this way the holding buffers allow sufficient time 
to complete the write to the Data Collection RAM. 

The Collection Output Buffer consists of Ul3, a 
74LS244 octal buffer; and Ul4, an 8304 
bidirectional buffer. The processor uses the 
Collection Output Buffer to read collected data 
from the Data Collection RAM and AUX RAM. 
This is done for purposes of data analysis and 
display. The eight outputs of each RAM provide 
the 16 data inputs. The eight output lines are 
loaded onto the 8-bit Processor Data Bus. Signals 
0-7EN and 8-lSEN and TRAN/REC received 
from the Address Decoder enable the buffer 
outputs to the bus. 

15 Miiz 

8.2.2 Clock Generator 

Refer to the schematic, sheet 1. The Clock 
Generator consists of the following components: 
Ul and U2, both 50 ns delay lines with selectable 
delay outputs; U9 and U40, 7 4S04 hex inverters; 
Ul l, a 74S02 quad NOR gate (section B is used as 
a negative input AND gate); and UlOA, one-half of 
a 74S74 dual D flip-flop. A low CLKQUALIN-
signal signifies that the current input data word is 
approved for data collection. When a low 
CLKQUALIN signal is received at Ul 1 pin 6, 
the delayed data collection clock WE- (Write 
Enable-) is generated at UlOA pin 6. The Clock 
Generator also provides WE+ (an inverted WE-) 
and DL YWE- (DeLa Y ed WE- clock). These 
signals are present at Ul l, pin 10 and U9, pin 2, 
respectively, for use by the State Control board. 

The menu-selected primary external clock, 
LATCHCLK is received from the State Control 
board to clock the Probe Input Buffer. 
LA TCHCLK also is sent via U9F to the delay 
line Ul. After a nominal delay of 40 ns, Ul sends 
the clock pulse to the clock input of flip-fl~ U lOA 
via U9D. If the output of Ul lB, pin 4, is high (by 
a low CLKQUALIN at the input), the flip-flop is 
set by the delayed clock. After a nominal 40 ns 
delay, the clock is reset by the feedback chain via 
delay line U2. The resulting 40 ns pulses are sent 
from the Q and Q- outputs of the flip-flop to 
inverters Ul lC and Ul lD. They also are sent as 
clock signals WE+ and (WE+RDALLMEM)-. 
The Q output is delayed further by U2 and 
provided via inverter U9A as clock signal 
DL YWE- (Delayed Write Enable-). 

Generation of all three clock outputs is terminated 
when CLKJNH+ goes high. The CLKJNH+ 
signal is sent to the input of Ul lA; holding flip
flop UlOA reset. This condition occurs when data 
collection has been completed, or the FORCE 
DISPLAY keyboard key is depressed. 
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8.2.3 Address Decoder 

The Address Decoder (sheet 1) consists of the 
following components: U25, a 74LS138 3-to-8 
decoder, U32A, one-half of a 74LS138 3-to-8 
decoder, Ul 7, a 6308-1 256-word x 8-bit PROM; 
and U9E, one section of a 74S04 hex inverter. 
The processor has access to the State Memory 
board via the common Address and Data bus. 
U32A deccxles the upper three bits of the address, 
enabling the PROM to generate eight control 
signals. The specific functions of the signals 
depend on the eight input controls. These controls 
and their functions are as follows: 

a. A12 and All determine which of the three 
memory boards (A, B, or C) is being accessed 
by the processor. 

b. AlO determines whether the upper byte (8-15) 
or lower byte (0-7) is being accessed by the 
processor. 

c. CSEL and BSEL identify, by ground or 
voltage, in which of the three slots (A, B or C) 
the memory board is inserted. If the A memory 
is accessed by the processor, no control signals 
will be generated in the B and C memory slots. 
The A memory BSEL, CSEL levels combined 
with the A Memory Address on A15, Al4, 
A13, A12 and Al 1, control these signals. 

d. Sl distinguishes between processor read and 
write commands. 

e. 1/0/Mem distinguishes between I/O and 
Memory addresses. 

f. Main/ Aux determines whether the collection 
(main) memory or the Aux memory is being 
accessed. They both have identical addresses. 
The Main/ Aux signal is received from a State 
Control Board I/O bit 

The control signals that are generated by the 
Address Decoder are as follows: 

a. 8-lSEN (8-15 Enable) enables the upper data 
byte (main memory only) onto the Processor 
Data Bus via buffer U13. 

b. 0-7EN (0-7 Enable) enables the lower main 
memory byte or the Aux Memory byte onto 
the Processor Data Bus via bi-directional buffer 
U14. The lower byte can be a read or write. 

c. AUX OE enables the Aux Memory for a read 
operation. 

d. RDALLMEM· (Read All Memory) enables all 
main memories on all Memory Boards for a 
read. The proper Memory is selected by the 
8-15 and 0-7 enables. 

e. AUX CS- selects the Aux Memory for read or 
write operation. 

f. AUX WE!I'/R- selects the Aux Memory for a 
write operation. Also places the U14 processor 
interface buffer in the write (receive) direction. 

g. STBUFEN- (Setup Data Buffer Enable) 
enables decoder U25 to write the Qualifier
Word RAM, the Trigger-Word RAM, or probe 
outputs U21 and U22. 

h. RD STK- (Read Stack Address) enables the 
Trigger Stack Address (trigger level) onto the 
Processor Data Bus. 

i~j§IHI 
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8.2.4 Data Collection RAM 

The Data Collection RAM (sheet 1) consists of U6, 
U7, U4 and U5, all 2149H lK-word x 4-bit static 
RAMs. 

The 10 outputs of the Collection Address Buffer 
are applied to the 10 address lines of the four 1Kx4 
RAMs. The 16 output lines of the Collection Input 
Buffer are cascaded to the four sets of four data-in 
lines of the RAMs. U5 is at the high order end 

In the collection or write mode, pin 10 (write 
enable) of the RAMs is held low. The 
WE+RDALLMEM signal sent from the Cock 
Generator is applied in parallel to the chip select 
inputs of the RAMs. Therefore, in the write mode, 
the RAMs act as a single 1024-word x 16-bit 
RAM. 16-bit data words, sent from the Collection 
Input Buffer, are written to RAM by the write 
pulses from the Clock Generator. The Collection 
Address Counter on the State Control Board 
provides sequential addresses via the Collection 
Address Buffer. ACLKINH+ places the RAMs 
in the write mode. 

In the read mode, ACLKINH is high (no write 
enable). The RDALLMEM signal received from 
address decoder U17 is applied to chip select. 
Then data is transferred to the Processor bus via 
buffer U13 or Ul4, depending on the address 
selection. 

15 Miiz 

8.2.S Auxiliary RAM 

The Auxiliary RAM consists of U15, an HM6116 
2048 x 8-bit RAM. The AUX RAM is used to 
save a data collection from the Main Memory (1024 
x 16-bit RAM). The data is saved by reading it out 
of the main memory and storing each byte in the 
AUX memory. The address for a given byte is 
identical for main memory or Aux memory. The 
processor makes the Main/ Aux selection by setting 
an 1/0 bit on the State Control Board. The save 
routine might consist of the following partial 
sequence: Output Main memory select 

ReadD2CF 
Output Aux memory select 
WriteD2CF 
Output Main memory select 
ReadD2DO 
etc. 

The data is read from the AUX RAM in the 
following manner: The 11 address lines 
(AO-AlO) of RAM U15 are received from the 
Processor Address Bus. Buffer U14 is enabled in 
the transmit direction when a byte is read out. 

Address Decoder outputs AUXWE, AUXCS
and AUXOE· are used as the write-enable, chip
select, and output-enable inputs of RAM U15. 
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8.2.6 Qualifier Word RAM 

The Qualifier-Word RAM (sheet 2) consists of 
U26, U27, U30, U31 and U29, all 74S289 16-
word x 4-bit static RAMs. The RAMs are 
connected as follows: The 16 data lines from the 
output of the Probe Input Buffer are divided into 
four sets of four lines. Four address inputs are 
sent to each of the four RAMs, U26, U27, U30 
and U3 i. Tne four most significant bits are 
applied to the four address inputs of U26. Four 
qualifier signals Ql, Q2, FT, and EXT are sent 
from the Probe Input Buffer to the address lines of 
RAMU29. 

Each RAM has 16 possible combinations of four 
bits on the address lines. These bits address the 16 
word locations in the RAM Thus, any given 
combination of values of the four probe input bits 
will be unique. This combination will address a 
unique word location in the specified RAM. Each 
word location contains four storage bits. These 
four bits are assigned as follows: Bit 0 to the 
ARM word; bit 1 to the CQl clock-qualifier word; 
bit 2 to the CQ2 clock-qualifier word; bit 3 to the 
REST ART word. 

NOTE: The ARM word is used only in the 
Counter Timer/Signature Board. It is the first of 
the two trigger words shown on the respective 
menus. The Ann Comparator output is buffered 
and sent to a rear panel BNC. 

As an example, assume that a menu has specified, 
in binary format, the following first clock-qualifier 
word: 

0110 OOIX XXXX XXXX .••.•....... -IXXXXX XX 

The Control Program places the four most 
significant bits, 0110, on the address inputs of 
RAM U26. This is accomplished via the Setup 
Data Buffer. A 1 is written into the CQl-word bit 
position (the second bit position). This is done via 
the Dll input of the RAM using write enable W3-
sent from the Address Decoder. The Control 
Program also writes into the other three bit 
positions for the ARM, CQ2, and REST ART 
words. 

The 1 that is written into the 0110, bit-I location 
means match. The Control Program writes a O (no 
match) into bit I of the other I5 words in RAM 
U26. Thus, when the four MSBs of the incoming 
data are 01 I 0, RAM U26 will output a 1 from 
DOI. For all other bit combinations, a 0 will be 
output from DO 1. 

The next set of four bits, 00 IX, are used to 
address RAM U27. The Controi Program writes a 
1 into bit I of the words at addresses 0010 and 
OOI 1. This is done because the LSB of this set is a 
"don't care" X. A 0 is written into bit 1 of the 
remaining I 4 words. For RAMs U30 and U31, 
the Control Program writes a 1 into bit 1 of all 16 
words. This is done because all four address bits 
are Xs. RAM U29 is addressed by the qualifier-bit 
group, lXXX. A 0 is written into bit 1 of the eight 
word locations addressed by 0000 through 0111. 
A 1 is written into bit 1 of the eight word locations 
addressed by 1000 through 1111. 

Assume that at run-time, the data word shown 
below is clocked into the Probe Input Buffer. The 
data is clocked by LATCHCLK and placed on the 
address inputs of the five RAMs in the Qualifier
Word RAM. Refer to Figure 8-1. 

U26 U27 U30 U31 U29 

Data Word 0110 0011 1010 0001 0000 
Qual. Word 0110 OOlx xxxx xxxx xxxx 

The Control Program loads a 1 in bit 1 at address 
0110, for RAM U26. This provides a match, 
making 001a1. Similarly, output DOl is a 1 for 
U27, U30, U31, and U29. The 745289 RAMs 
have open collector outputs. All four DO 1 outputs 
are tied together and applied to S2-3 as CQl. This 
provides a wired AND for the four DOl outputs. 
For the input data word in the example, signal 
CQl is high (logic 1). 
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RAM outputs CQl, CQ2 of U26, U27, U30, U31 
(data clock qualifiers) differ from CQ 1 and CQ2 of 
U29 (probe clock qualifiers). A data clock 
qualifier will inhibit collection of an unqualified 
data word. It will not inhibit the generation of a 
data trigger signal. A probe clock qualifier will 
inhibit both data collection and trigger generation. 

Now assume that the following data word is 
received 

U26 U27 U30 U31 U29 

Data Word 0111 0010 0001 1110 0000 
Qual. Word 0110 OOlx xxxx xxxx xxxx 

This word produces a 0 at the DOI output U26, 
and signal CQl goes low. 

The Qualifier-Word RAM prpvides six output 
signals, ARM, data CQl, CQ2, RESTART. 
and probe CQl, CQ2. They are sent to connector 
pins S2-20, 3, 33, 17,19, and 18, respectively. 
Signals data CQl and CQ2 are used by the Cock 
Control on the State Control Board. This is shown 
on sheet 3 of that schematic DQ2 at U23.. Signal 
REST ART is used by the REST ART Generator 
on the State Control board. The ARM signal is a 
linkage from the timing analyzer. Probe CQ 1 and 
CQ2 from U29 (O to the Motherboard's U6 to 
generate CCLKQUALIN-. 

15 Miiz 

8.2.7 Trigger Word RAM 

The Trigger-Word RAM (sheet 2) consists of U34, 
U35, U38, U39 and U37. These are all Signetics 
82S 117 256-word x 1-bit static RAMs. The 256 
1-bit word locations in each RAM are addressed by 
eight address inputs, A7-AO. 

The Trigger-Word RAM inputs are configured in a 
similar manner as the Qualifier-Word RAM inputs. 
The 16 data lines output from the Probe Input 
Buffer are divided into four sets of four lines. 
One set is sent to address inputs A3-AO of each of 
the four RAMs, U34, U35, U38 and U39. The 
four qualifier lines output from the Probe Input 
Buffer (Ql, Q2, Ff, EXT) are sent to address 
inputs A3-AO of U37. Trigger Stack Address lines 
TSA3-TSAO are received from the State Control 
Board These signals are applied as address inputs 
A7-A4 of the five RAMs. These four address bits 
(TSA3-TSAO) are decoded into 16 blocks of 16 
locations each. Each block represents one of the 
16 trigger stack levels on the menu. 

The Trigger-Word RAM performs the comparison 
function in much the same way as the Qualifier
Word RAM. The bit organization differs between 
the two. For example, start at level 0 of the trigger 
stack. As before, the incoming 20-bit data word is 
divided into five 4-bit groups. Each group feeds 
four address inputs of one of the five RAMs. 
These four bits address 16 locations. As in the 
Qualifier-Word RAM, each location represents one 
of 16 possible combinations of ls and Os for the 
four bits. 
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As with the Qualifier-Word RAM, each location is 
loaded at set-up time with a 1ora0. This provides 
a "match" or "no match" according to the bit 
configuration of the trigger word at stack level 0. 
As before, the five RAM outputs are connected in a 
wired AND configuration. Thus, there must be a 
match for all five 4-bit groups of the incoming data 
word. This will produce a TRUE output from the 
Trigger-Word RAM. 

The four search words in the Qualifier-Word RAM 
are the ARM, CQl, CQ2 and REST ART words 
selected from the menu . All must be compared 
with the incoming data word simultaneously. Each 
search word is assigned a bit in the RAM output 
word. In the Trigger-Word RAM, the 16 trigger 
words are not compared simultaneously. Only the 
trigger word at the current trigger stack level is 
compared. Each of the 16 search words is 
assigned a block of 1-bit RAM words. The proper 
block is selected by the 4-bit Trigger Stack Address 
received by the A 7-A4 inputs of each RAM. 

A comparison is made as the Trigger Stack 
Address at the A 7-A4 inputs of each RAM 
advances to the next higher stack level. At each 
advance, the four bits at the A3-AO inputs are 
shifted to the next block of 16 stored bits. One bit 
is required for each of the 16 possible 
combinations of the four input data bits. At any -
given stack level, the five RAMs appear as a 
Qualifier-Word RAM having only one qualifier 
word 

The 82S 117 RAMs have open collector outputs. 
All five single-bit outputs are wire ANDed to 
produce the output signal TRIG+ (Trigger +) at 
connector pin S2- 16. The TRIG+ signal is used 
by Stack Management on the State Control board. 
The pull-up resistor for the wired AND is on the 
State Control board The RAM output is sent to 
U33B, translated to ECL level, inverted, and 
applied to S2-10 as signal ST- (State Trigger-). 

8.3 BOARDS A, B, and C 

The function differences between boards plugged 
into the A slot, B slot and C slot are discussed in 
the following paragraphs. 

8.3.1 Qualifier BITS 

There are two qualifier lines received from each of 
+1..e +h•o.O. ..... ...,..J.,.Jl' -oos,.3,.. PT"L- ... - ___ _:_ - i:__m T"I_ ..J A 
Lu - uu~~ J::JLVIJ\.f .I:' • J.Hu;:)c;; \_;Ullllll~ uur I ruu J-\ 

connect to Board A, Pod B to Board B, and Pod C 
to Board C. The EXT qualifier and LINK from the 
timing analyzer are applied to Boards A, B and C. 
These four signals are sent to each board at the 
inputs to U36A in the Probe Input Buffer. The 
term names of these signals are Ql, Q2, EXT and 
FT. 

On the menu, the probe qualifier bits are displayed 
as follows: 

-XXXXXX XX 

The formatting is shown on the menu Oock Select 
line as follows: 

QUALIFIERS: -AABBCCEL 

With additional identification of signal names, the 
menu format is as follows: 

QUALIFIERS: -AQ i,AQ2,BQ l ,BQ2,CQ l ,CQ2, 
EXT,LINK 

The signals at the Probe Input Buffer, Qualifier
Word RAMs and Trigger-Word RAMs are as 
shown below: 

EXT,LINK,AQ1,AQ2 (for Board A) 
EXT,LINK,BQ1,BQ2 (for Board B) 
EXT,LINK,CQ1,CQ2 (for Board C) 

The input qualifier lines, QI and Q2, are distinct 
from the outputs of the Qualifier-Word RAM, 
-CQ 1 and -CQ2. For either the A or B Board, the 
-CQ 1 output represents the result of the 
comparison of the following two words: An entire 
input data word and the entire menu-specified first 
clock-qualifier word, including both the QI and Q2 
bits. Similarly, the -CQ2 output represents the 
result of the comparison of the following two 
words: An entire input data word and the entire 
menu-selected second clock-qualifier word, 
including both the Q 1 and Q2 bits. 



8-12 I Model 800 A, B & C State Memory Board (15 MHz) 

8.3.2 Signal CLKQUALIN 

CLKQUALIN- (Oock Qualifier In-) is the 
signal that enables the Clock Generator. This is 
done by enabling U 10 to pnxluce Write Enable 
signal WE- at pin 6 (State Memory board), and 
WE+ and DL YWE- clock pulses (State Control 
board). Signal WE- is the pulse that causes the 
current 16-bit data word to be stored in the Data 
Collection RAM. The CLKQUALIN- signal to 
State Memory Boards A and B are wired to a 
constant low (true) level. Refer to the Clk Qua1 
Gate at the top of sheet 3, State Control Board 
schematic. Thus the State Memory Boards at the A 
or B sockets will collect a 16-bit data word at every 
occurrence of LATCHCLK. This is true 

. regardless of the outcome of the cl~:uiualifier 
comparison. Board C provides a q · ed master 
clock function. The clock signals (C)WE+ (S2, 
pin 5), and (C)DL YWE- (S2, pin 6) from board C 
drive the State Control Board address counter, 
where they are called BWE+ (S2-35) and 
BTAPCLK (S2-37), respectively. 

The data words collected by Boards A and B are 
written one on top of the other into the same 
address. This continues until the clock 
qualification requirements set up in the Qualifier
Word RAM on Boards A, B and C are met Then 
the C data word is collected as well as the A and B 
data words. Signals (C)WE+ and (C)DL YWE-
are also generated so that the data collection 
address is advanced. The next A data word 
(qualified or not) is sent to the new address. This 
preserves the qualified A data word in the previous 
address. 

15 Miiz 

8.3.3 Signal CLKINH 

The Oock Generator on the State Memory Board 
can be inhibited from producing the WE family of 
clocks. This is done using signal CLKINH+ 
(Clock Inhibit +) received from State Control. 

State Control generates three such signals 
described as follows: 
Signals ACLKINH+ for Board A, BCLKINH+ 
for Board B, and CCLKINH+ for Board C. 

Boards A, B and C finish the collection at the same 
time. The collection is stopped by concurrent 
signals ACLKINH+, BCLKINH+ and 
CCLKINH+ received from State Control. When 
processing the collected data, the Control Program 
reads 16-bit words from equivalent addresses in 
Boards A, B and C. The Control Program then 
places them side-by-side in main memory as one 
48-bit word. 

8.3.4 Signal BSELECT • 

The Control Program can read from only one 
State Memory board at a time. It must write setup 
data into the Qualifier-Word RAM and Trigger- · 
Word RAM one board at a time. This ability is 
provided by signal BSELECT-. This is sent via 
connector pin S2-15 to Address Decoder pin 
U17-5 with a pull-up resistor. Connector pin 82-
15 is hard-wired low at the A and B sockets, but 
left open at the C socket This causes BSELECT. 
to be high at the C Board. The A and B boards are 
differentiated by inverting the address line A 11 that 
is sent to the A board. The Address Decoder 
responds to Board A and B addresses when the 
signal is low, and to Board C addresses when the 
signal is high. 
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8.4 FUNCTIONAL DESCRIPTION 

A block diagram of the State Memory Board is 
shown in Figure 8-2. When appropriate, also 
refer to the schematic diagram, board layout and 
parts list at the end of this manual. Tables of 
connector pins versus signal names for the 
motherboard connectors are provided in M01HER
BOARD CONNECTIONS. An alphabetical list of 
all signals is included. The GLOSSARY section 
offers explanations for terms that may be un
familiar. 

Major units of the State Memory Board circuitry 
include the following: Qualifier-Word RAM, 
Trigger-Word RAM, Data-Collection RAM, AUX 
RAM, Address Decoder, Cock Generator, and 1/0 
buffers. 

The qualifier-word memory and trigF-word 
memory can be considered as companson devices. 
The data-collection and auxiliary RAM memory are 
typical storage devices. An operational description 
o( these memories follows. 

The Conttol Program stores the two menu
specified clock-qualifier words in the RAM. It also 
stores all the specified trigger words, level by 
level, in the Trigger-Word RAM. At run-time, an 
incoming data word is clocked into the Probe Input 
Buffer by the primary external clock. A data word 
consists of 18 parallel bits. These are comprised of 
16 data bits and two qualifier bits. From the 
buffer, the data is sent to the Qualifier-Word RAM 
and the Trigger-Word RAM. The data is sent later 
to the Data Collection RAM. 

The Qualifier-Word RAM compares the data word 
received with the two clock-qualifier words. The 
Trigger-Word RAM compares the incoming data 
word with the trigger word at the cmTent trigger 
stack level If the data word matches either of the 
clock-qualifier words, the current clock period is 
considered qualified for data. The data in the 
Probe Input Buffc1 is then stored in ihe Data 
Collection RAM. 

If the qualifier-word comparison does not qualify 
the Cl.llTCilt clock period, the data word is not stored 
in the Data Collection RAM. Note that the menu 
may be specified with all bits as "don't care" X's. 
In that case, all clock periods will qualify. 

This operation is described further in the following 
subsections. 

Mtii!& 
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8.4.1 Input/Output Buffers 

Refer to schematic #166-036801. 
The Input/Output Buffers are comprised of the 
following buffers: Probe Input Buffer, Probe 
Output Buffer, Setup Data Buffer, Read-TSA 
(Trigger Stack Address) Buffer, Collection 
Address Buffer, Collection Input Buffer, and 
Collection Output Buffer. 

The Probe Input Buff er consists of U27 and 
U30, both 74F374 octal D flip-flops; and U26, 
one-half of a 74F374. The 16-bits of data at the 
probe pod are applied to U27 and U30 via S2. 
The 16 data outputs are sent to three locations; 
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the Collection Input Buffer, and the address inputs 
on both the Qualifier-Word RAM and the Trigger
Word RAM. The reason for sending this data to 
the address lines of the two RAMs will be 
discussed later. 

Two qualifier bits, Ql and Q2, are sent from the 
probe via S2 to two of the four inputs of U26. The 
trigger output, Ff, of the timing analyzer section is 
applied via S2 to the third input of U26. The 
external input EXT, at the BNC connector on the 
rear panel, provides the fourth input via S2. The 
four outputs of U26 are sent to address inputs on 
both the Qualifier-Word RAM and the Trigger
Word RAM. 
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U26, U27 and U30 are clocked by the menu
selected primary external clock, LATCHCLK. 
The signal LATCHCLK is received from the 
State Control board via S2. The outputs of all 
three devices are enabled at pin 1 when signal 
STBUFEN is low. This signal is received from 
U35 (pin 13), and is the inverse of STBUFEN
(Setup Data Buffer Enable-). 

The Probe Output Buff er consists of U28 and 
U29, both 74F374 octal D flip-flops. This buffer 
is used to send data from the processor to either 
optional or custom probes designed to 
accomodate data output. 

The eight inputs of U28 (DBO-DB7) are connected 
in parallel with those of U29 on the Processor Data 
Bus. The outputs of U28 and U29 are sent in 
cascade via S2 to the 16 probe data lines. The 8-bit 
input is demultiplexed to the 16-bit output using 
two strobe signals, PROBEDREN 0-7 and 
PROBEDREN 8-15. The three-state outputs are 
enabled by PROBEDREN (Probe Data Remote 
Enable) that is generated at the State Control 
Board 

The Setup Data Buff er consists of U37 and 
U40, both 7 4F244 octal buffers and U36B, one
half of a 74F244. This buffer is used to load set
up data into the Qualifier-Word and Trigger-Word 
RAMs shown on sheet 3. This is described later 
in the Qualifier-Word RAM and Trigger Word 
RAM descriptions. 

The 20 buffer outputs are sent in cascade via the 
On-board Data-In Bus to the Qualifier-Word and 
Trigger-Word RAMs on sheet 3, discussed later. 
The Buff er three-state outputs are enabled by 
STBUFEN- (Setup Data Buffer Enable -). This 
signal is sent from the Address Decoder. 

The Read-TSA Buff er consists of U36A, one
half of a 7 4F244 octal buffer. It is used by the 
processor to read the trigger stack address supplied 
to the Trigger-Word RAM by State Control. The 
four input signals (TSAO-TSA3) are received 
from the State Control Board via S2. The four 
output lines of U36A are loaded onto the 
Processor Data Bus. The outputs are enabled by 
signal RDSTK- (Read Stack-) received from the 
Adifress Decoder. 

The Collection Address Buffer consists of 
U38 and U39, both 74F373 octal D latches. The 
10 input signals (RA0-RA9) are received by U38 
and U39 via S2 from the State Control board. 
They are sent to the 10 address inputs of the Data 
Collection RAM U7-U10. If the current clock 
period is qualified for data collection, the RA 
signal is latched into the buffer. The latching is 
caused by the RAMADEN (RAM Address 
Enable) pulse received from the Oock Generator 
(Q- output at flip-flop U24). This data collection 
address is held by the Collection Address Buffer 
for the duration of the RAMADEN pulse. 

The Collection Input Buffer consists of Ul 7 
and U20, both 74F374 octal D flip-flops. The 16 
outputs of the Probe Input Buffer are applied to the 
16 mputs of the Collection Input Buff er, then 
loaded by a delayed LA TCHCLK. The 16 outputs 
of the Collection Input Buffer are applied in 
cascade to the Data Collection RAM and 
Collection Output Buff er. If the current clock 
period is qualified for data collection, signal 
WE + RD ALL MEM (Write Enable or Read All 
Memory) from the State Control Board is low. 
This allows the contents of the Collection Input 
Buffer to be written into the Data Collection RAM. 
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The two holding buffers (Collection Address & 
Input Buffers) are provided to compensate for 
propagation delays. The propagation 1~J~tt is caused by the Clock Generator and q · cation 
comparison. At high clock rates these delays may 
result in the next address and data word amving 
before the current write has been completed. In 
this way the holding buffers allow sufficient time 
to complete the write to the Data Collection RAM. 

The Collection Output Buffer consists of Ul, a 
74F244 octal buffer; and Ul8, a 74F245 
bidirectional buffer. The processor uses the 
Collection Output Buffer to read collected data 
from the Data Collection RAM and AUX RAM. 
This is done for purposes of data analysis and 
display. The eight outputs of each RAM provide 
the 16 data inputs. The eight output lines are 
loaded onto the 8-bit Processor Data Bus. Signals 
0-7EN and 8-lSEN and AUXWE,T/R-
received from the Address Decoder enable the 
buffer outputs to the bus. 

20 Miiz 

8.4.2 Clock Generator 

Refer to the schematic, sheet 2. The Clock 
Generator consists of the following components: 
U21 and U3 l, both 50 ns delay lines with 
selectable delay outputs; U22 and U32, 7 4F04 hex 
inverters; U23, a 74F02 quad NOR gate (section B 
is used as a negative input AND gate); and U24A, 
one-half of a 74F74 dual D flip-flop. A low 
CLKQUALIN- signal signifies that the current 
input data word is approved for data collection. 
When a low CLKQUALIN signal is received at 
U23 pin 6, the delayed data collection clock WE+ 
(Write Enable -) is generated at U24A pin 6. The 
Clock Generator also provides WE+ (an inverted 
WE-) and C TAB CLOCK, which becomes 
DL YWE- on the State Control Board. These 
signals are present at U23, pin 10 and U32, pin 2, 
respectively, for use by the State Control board. 

The menu-selected primary external clock, 
LA TCHCLK is received from the State Control 
board to clock the Probe Input Buffer. 
LA TCHCLK also is sent via U22D to the delay 
line U31. After a nominal delay of 40 ns, U31 
sends the clock pulse to the clock input of flip-flop 
U24A via U22F. If the outputofU23B, pin 4, is 
high (by a low CLKQUALIN at the input), the 
flip-flop is set by the delayed clock. After a 
nominal 40 ns delay, the clock is reset by the 
feedback chain via delay line U21. The resulting 
40 ns pulses are sent from the Q and Q- outputs of 
the flip-flop to inverters U23C and U23D. They 
also are sent as clock signals WE+ and 
(WE+RDALLMEM)-. The Q output is delayed 
further by U21 and pl'QVided via inverter U22A as 
clock signal C TAB CLK. 

Generation of all three clock outputs is terminated 
when CLKINH+ goes high. The CLKINH+ 
signal is sent to the input of U23A, holding flip
flop U24A reset This condition occurs when data 
collection has been completed, or the FORCE 
DISPLAY keyboard key is depressed. 
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8.4.3 Address Decoder 

The Address Decoder (sheet 2) consists of the 
following components: U25, a 74Fl38 3-to-8 
decoder, U33A, one-half of a 74F138 3-to-8 
decoder, U35, a 6308-1 256-word x 8-bit PROM; 
and U22C, one section of a 74F04 hex inverter. 
The processor has access to the State Memory 
board via the common Address and Data bus. 
U33A decodes the upper t.i..iree bits of the adlli~ss, 
enabling the PROM to generate eight control 
signals. The specific functions of the signals 
depend on the eight input controls. These controls 
and their functions are as follows: 

a. A12 and All determine which of the three 
memory boards (A, B, or C) is being accessed 
by the processor. 

b. AlO determines whether the upper byte (8-15) 
or lower byte (0-7) is being accessed by the 
processor. 

c. CSEL and BSEL identify, by ground or 
voltage, in which of the three slots (A, B or C) 
the memory board is inserted. If the A memory 
is accessed by the processor, no control signals 
will be generated in the B and C memory slots. 
The A memory BSEL, CSEL levels combined 
with the A Memory Address on Al5, Al4, 
A13, A12 and All, control these signals. 

d. Sl distinguishes between processor read and 
write commands. 

e. 10/Mem distinguishes between 1/0 and 
Memory addresses. 

f. Main/ Aux determines whether the collection 
(main) memory or the Aux memory is being 
accessed. They both have identical addresses. 
The Main/Aux signal is received from a State 
Control Board 1/0 bit 

The control signals that are generated by the 
Address Decoder are as follows: 

a. 8-lSEN (8-15 Enable) enables the upper data 
byte (main memory only) onto the Processor 
Data Bus via buffer U19. 

b. 0-7EN, AUXEN (0-7 Enable Aux. Enable) 
enables the lower main memory byte or the Aux 
1-.-femorj byte onto t.i.e Processor Data Bus via bi
directional buffer U18. The lower byte can be a 
read or write. 

c. AUX OE enables the Aux Memory for a read 
operation. 

d. RDALL1\1EM- (Read All Memory) enables all 
main memories on all Memory Boards for a 
read. The proper Memory is selected by the 
8-15 and 0-7 enables. 

e. AUX CS- selects the Aux Memory for read or 
write operation. 

f. AUX WE/f/R- selects the Aux Memory for a 
write operation. Also places the U18 processor 
interface buff er in the write (receive) direction. 

g. STBUFEN- (Setup Data Buffer Enable) 
enables decoder U6 to write the Qualifier- Word 
RAM, the Trigger-Word RAM, or probe 
outputs U28 and U29. 

h. RD STK- (Read Stack Address) enables the 
Trigger Stack Address (trigger level) onto the 
Processor Data Bus. 
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8.4.4 Data Collection RAM 

The Data Collection RAM (sheet 3) consists of 
U7, U8, U9, and UlO, all 21490-2 lK-word x 4-
bit static RAMs. 

The 10 outputs of the Collection Address Buffer 
are applied to the 10 address lines of the four 1Kx4 
RAMs. The 16 output lines of the Collection Input 
Buffer are cascaded to the four sets of four data-in 
lines of the RAMs. UlO is at the high order end. 

In the collection or write mode, pin 10 (write 
enable) of the RAMs is held low. The 
WE+RDALLMEM signal sent from the Qock 
Generator is applied in parallel to the chip select 
inputs of the RAMs. Therefore, in the write mode, 
the RAMs act as a single 1024-word x 16-bit 
RAM. 16-bit data words, sent from the Collection 
Input Buffer, are written to RAM by the write 
pulses from the Clock Generator. The Collection 
Address Counter on the State Control Board 
provides sequential addresses via the Collection 
Address Buffer. ACLKINH+ places the RAMs 
in the write mode. 

In the read mode, ACLKINH is high (no write 
enable). The RDALLMEM signal received from 
address decoder U35 is applied to chip select. 
Then data is transferred to the Processor bus via 
buffer U18 or Ul9, depending on the address 
selection. 

20 Miiz 

8.4.S Auxiliary RAM 

The Auxiliary RAM consists ofU34, an HM6116 
2048 x 8-bit RAM. The AUX RAM is used to 
save a data collection from the Main Memory ( 1024 
x 16-bit RAM). The data is saved by reading it out 
of the main memory and storing each byte in the 
AUX memory. The address for a given byte is 
identical for main memory or Aux memory. The 
processor makes the Main/ Aux selection by setting 
an J/O bit on the State Control Board. The save 
routine might consist of the following partial 
sequence: Output Main memory select 

ReadD2CF 
Output Aux memory select 
WriteD2CF 
Output Main memory select 
ReadD2DO 
etc. 

The data is read from the AUX RAM in the 
following manner: The 11 address lines 
(AO-AlO) of RAM U34 are received from the 
Processor Address Bus. Buffer U18 is enabled in 
the transmit direction when a byte is read out. 

Address Decoder outputs AUXWE, AUXCS
and AUXOE- are used as the write-enable, chip
select, and output-enable inputs of RAM U34. 
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8.4.6 Qualifier Word RAM 

The Qualifier-Word RAM (sheet 3) consists of 
Ul-U5, all 74S 189 16-word x 4-bit static RAMs. 
The RAMs are connected as follows: The 16 data 
lines from the output of the Probe Input Buff er are 
divided into four sets of four lines. Four address 
inputs are sent to each of the four RAMs, Ul-U4. 
The four most significant bits are applied to the 
four address inputs of U26. Four qualifier signais 
Ql, Q2, Ff, and EXT are sent from the Probe 
Input Buffer to the address lines of RAM U5. 

Each RAM has 16 possible combinations of four 
bits on the address lines. These bits address the 16 
word locations in the RAM Thus, any given 
combination of values of the four probe input bits 
will be unique. This combination will address a 
unique word location in the specified RAM. Each 
word location contains four storage bits. These 
four bits are assigned as follows: Bit 0 to the 
ARM word; bit 1 to the CQl clock-qualifier word; 
bit 2 to the CQ2 clock-qualifier word; bit 3 to the 
REST ART word 

NOTE: The ARM word is used only in the 
Counter Timer/Signature Board. It is the first of 
the two trigger words shown on the respective 
menus. The Arm Comparator output is buffered 
and sent to a rear panel BNC. 

As an example, assume that a menu has specified, 
in binary format, the following first clock-qualifier 
word: 

0110 OOlX XXXX XXXX ............ -lXXXXX XX 

The Control Program places the four most 
significant bits, 0110, on the address inputs of 
RAM U 1. This is accomplished via the Setup Data 
Buffer. A 1 is written into the CQl-word bit 
position (the second bit position). This is done via 
the Oil input of the RAM using write enable W3-
sent from the Address Decoder. The Control 
Program also writes into the other three bit 
positions for the ARM, CQ2, and REST ART 
words. 

The 1 that is written into the 0110, bit-1 location 
means match. The Control Program writes a 0 (no 
match) into bit 1 of the other 15 words in RAM 
UL Thus, when the four MSBs of the incoming 
data are 0110, RAM Ul will output a 1 from DOI. 
For all other bit combinations, a 0 will be output 
fromDOl. 

The next set of four bits, OOlX, are used to 
address RAM U2. Tne Control Program writes a i 
into bit 1 of the words at addresses 0010 and 0011. 
This is done because the LSB of this set is a "don't 
care" X. A 0 is written into bit 1 of the remaining 
14 words. For RAMs U3 and U4, the Control 
Program writes a 1 into bit 1 of all 16 words. This 
is done because all four address bits are Xs. RAM 
U5 is addressed by the qualifier-bit group, 
lXXX. A 0 is written into bit 1 of the eight word 
locations addressed by 0000 through 0111. A 1 is 
written into bit 1 of the eight word locations 
addressed by 1000 through 1111. 

Assume that at run-time, the data word shown 
below is clocked into the Probe Input Buffer. The 
data is clocked by LATCHCLK and placed on the 
address inputs of the five RAMs in the Qualifier
Word RAM. Refer to Figure 8-1. 

Ul. U2 U3 U4 us 
Data Word 0110 0011 1010 0001 0000 
Qual. Word I 0110 OOlx xxxx xxxx xxxx 

The Control Program loads a 1 in bit 1 at address 
0110, for RAM Ul. This provides a match, 
making 001a1. Similarly, output 001isa1 for 
U2-U5. The 74S 189 RAMs have open collector 
outputs. All four 001 outputs are tied together and 
applied to S2-3 as CQ 1. This provides a wired 
AND for the four DO 1 outputs. For the input data 
word in the example, signal CQl is high (logic 1). 
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RAM outputs CQl, CQ2 of Ul-U4 (data clock 
qualifiers) differ from CQ 1 and CQ2 of US ~robe 
clock qualifiers). A data clock qualifier will inhibit 
collection of an unqualified data word. It will not 
inhibit the generation of a data trigger signal. A 
probe clock qualifier will inhibit both data 
collection and trigger generation. 

Now assume that the following data word is 
received 

Ul U2 U3 U4 us 
Data Word Olli 0010 <XXH 1110 O<XX> 
Qual. Word 0110 OOlx xxxx xxxx xxxx 

This word produces a 0 at the 001 output Ul, and 
signal CQi goes low. 

The Qualifier-Word RAM ~ovides six output 
signals, ARM, data CQl, CQ2, RFST ART. 
and probe CQl, CQ2. They are sent to connector 
pins S2-20, 3, 33, 17, 19, and 18, respectively. 
Signals data CQl and CQ2 are used by the Clock 
Control on the State Control Board This is shown 
on sheet 2 of that schematic (DQl, DQ2 at U23). 
Signal RESTART is used by the RESTART 
Generator on the State Control board. The ARM 
signal is a linkage from the timing analyzer. Probe 
CQl and CQ2 from US go to the Motherboard's 
U6 to generate CCLKQUALIN-. 

20 MHz 

8.4.7 Trigger Word RAM 

The Trigger-Word RAM (sheet 3) consists of 
Ull-U15. These are all 27L501256-wordx1-bit 
static RAMs. The 256 1-bit word locations in 
each RAM are addressed by eight address inputs, 
AD7-ADO. 

The Trigger-Word RAM inputs are configured in a 
similar manner as the Qualifier-Word RAM inputs. 
The 16 data lines output from the Probe Input 
Buffer are divided into four sets of four lines. 
One set is sent to address inputs AD3-ADO of each 
of the four RAMs. The four qualifier lines output 
from the Probe Input Buffer (Ql, Q2, Ff, 
EXT) are sent to address inputs A3-AO of U15. 
Trigger Stack Address lines TSA3-TSAO are 
received from the State Control Board. These 
signals are applied as address inputs A7-A4 of the 
five RAMs. These four address bits (TSAJ
TSAO) are decoded into 16 blocks of 16 locations 
each. Each block represents one of the 16 trigger 
stack levels on the menu. 

The Trigger-Word RAM performs the comparison 
function in much the same way as the Qualifier
Word ~ The bit organiz.arion differs between 
the two. For example, start at level 0 of the trigger 
stack. As before, the incoming 20-bit data word is 
divided into five 4-bit groups. Each group feeds 
four address inputs of one of the five RAMs. 
These four bits address 16 locations. As in the 
Qualifier-Word RAM, each location represents one 
of 16 lX>ssible combinations of 1 s and Os for the 
four bits. 
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As with the Qualifier-Word RAM, each location is 
loaded at set-up time with a 1ora0. This provides 
a "match" or "no match" according to the bit 
configuration of the trigger word at stack level 0. 
As before, the five RAM outputs are connected in a 
wired AND configuration. Thus, there must be a 
match for all five 4-bit groups of the incoming data 
word This will produce a TRUE output from the 
Trigger-Word RAM. 

The four search words in the Qualifier-Word RAM 
are the ARM, CQl, CQ2 and REST ART words 
selected from the menu . All must be compared 
with the incoming data word simultaneously. Each 
search word is assigned a bit in the RAM output 
word. In the Trigger-Word RAM, the 16 trigger 
words are not compared simultaneously. Only the 
trigger word at the current trigger stack level is 
compared. Each of the 16 search words is 
assigned a block of 1-bit RAM words. The proper 
block is selected by the 4-bit Trigger Stack Address 
received by the A 7-A4 inputs of each RAM. 

A comparison is made as the Trigger Stack 
Address at the A 7-A4 inputs of each RAM 
advances to the next higher stack level. At each 
advance, the four bits at the A3-AO inputs are 
shifted to the next block of 16 stored bits. One bit 
is required for each of the 16 possible 
combinations of the four input data bits. At any 
given stack level, the five RAMs appear as a 
Qualifier-Word RAM having only one qualifier 
word 

The 27LSO 1 RAMs have open collector outputs. 
All five single-bit outputs are wire ANDed to 
produce the output signal TRIG+ (Trigger +) at 
connector pin S2- 16. The TRIG+ signal is used 
by Stack Management on the State Control board. 
The pull-up resistor for the wired AND is on the 
State Control board. The RAM output is sent to 
U25B, translated to ECL level, inve~ and 
applied to S2-10 as signal ST· (State Trigger -). 

8.5 BOARDS A, B, and C 

The function differences between boards plugged 
into the A slot, B slot and C slot are discussed in 
the following paragraphs. 

8.5.1 Qualifier BITS 

There are two qualifier lines received from each of 
the three probe pods. · rhose coming from Pod A 
connect to Board A, Pod B to Board B, and Pod C 
to Board C. The EXT qualifier and LINK from the 
timing analyzer are applied to Boards A, B and C. 
These four signals are sent to each board at the 
inputs to U26A in the Probe Input Buffer. The 
term names of these signals are Ql, Q2, EXT and 
Ff. 

On the menu, the probe qualifier bits are displayed 
as follows: 

-XXXXXX XX 

The formatting is shown on the menu Clock Select 
line as follows: 

QUALIFIERS: -AABBCCEL 

With additional identification of signal names, the 
menu format is as follows: 

QUALIFIERS: -AQ 1,AQ2,BQ l ,BQ2,CQ 1,CQ2, 
EXT,LINK 

The signals at the Probe Input Buffer, Qualifier
Word RAMs and Trigger-Word RAMs are as 
shown below: 

EXT,LINK,AQ 1,AQ2 (for Board A) 
EXT,LINK,BQ1,BQ2 (for Board B) 
EXT,LINK,CQ1,CQ2 (for Board C) 

The input qualifier lines, Q 1 and Q2, are distinct 
from the outputs of the Qualifier-Word RAM, 
-CQ 1 and -CQ2. For either the A or B Board, the 
-CQ 1 output represents the result of the 
comparison of the following two words: An entire 
input data word and the entire menu-specified first 
clock-qualifier word, including both the Q 1 and Q2 
bits. Similarly, the -CQ2 output represents the 
result of the comparison of the following two 
words: An entire input data word and the entire 
menu-selected second clock-qualifier word, 
including both the Q 1 and Q2 bits. 
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8.5.2 Signal CLKQUALIN 

CLKQUALIN· (Clock Qualifier In-) is the 
signal that enables the Clock Generator. This is 
done by enabling U24 to produce Write Enable 
signal WE- at pin 6 (State Memory board), and 
WE+ and C TAB CLK clock pulses (State 
Control board). Signal WE+RDALLMEM is the 
pulse that causes the current 16-bit data word to be 
stored in the Data Collection RAM The 
CLKQUALIN· signal to State Memory Boards A 
and B are wired to a constant low (true) level. 
Refer to the C1k Qua1 Gate at the top of sheet 3, 
State Control Board schematic. ·Thus the State 
Memory Boards at the A or B sockets will collect a 
16-bit data word at every occurrence of 

. LATCHCLK. This is true regardless of the 
outcome of the clock-qualifier comparison. Board 
C provides a qualified master clock function. The 
clock signals (C)WE+ (S2, pin 5), and 
(C)CT ABCLK (S2, pin 6) from board C drive 
the State Control Board address counter, where 
they are called BWE+ (S2-35) and BT APCLK 
(S2-37), respectively. 

The data words collected by Boards A and B are 
written one on top of the other into the same 
address. This continues until the clock 
qualification requirements set up in the Qualifier
Word RAM on Boards A, B and Care met Then 
the C data word is collected as well as the A and B 
data words. Signals (C)WE+ and 
(C)CT ABCLK are also generated so that the data 
collection address is advanced. The next A data 
word (qualified or not) is sent to the new address. 
This preserves the qualified A data word in the 
previous address. 

20 Miiz 

8.5.3 Signal CLKINH 

The Clock Generator on the State Memory Board 
can be inhibited from producing the WE family of 
clocks. This is done using signal CLKINH+ 
(Clock Inhibit+) received from State Control. 

State Control generates three such signals 
described as follows: 
Signals ACLKINH+ for Board A, BCLKINH+ 
for Board B, and CCLKINH+ for Board C. 

Boards A, B and C finish the collection at the same 
time. The collection is stopped by concurrent 
signals ACLKINH+, BCLKINH+ and 
CCLKINH+ received from State Control. When 
processing the collected data, the Control Program 
reads 16-bit words from equivalent addresses in 
Boards A, B and C. The Control Program then 
places them side-by-side in main memory as one 
48-bit word. 

8.5.4 Signal BSELECT • 

The Control Program can read from only one 
State Memory board at a time. It must write setup 
data into the Qualifier-Word RAM and Trigger
Word RAM one board at a time. This ability is 
provided by signal BSELECT •• This is sent via 
connector pin S2-15 to Address Decoder U35, pin 
5 with a pull-up resistor. Connector pin S2-15 is 
hard-wired low at the A and B sockets, but left 
open at the C socket. This causes BSELECT • to 
be high at the C Board. The A and B boards are 
differentiated by inverting the address line A 11 that 
is sent to the A board. The Address Decoder 
responds to Board A and B addresses when the 
signal is low, and to Board C addresses when the 
signal is high. 
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9.1 INTRODUCTION 

The Model 800 D contains one State Control 
board. It directs the acceptance of data for storage 
by the State Memory boards for later analysis and 
display. Hardware registers, counters and RAMs 
on the State Control board are loaded by the 
Firmware Resident Control Program. The loading 
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information is entered from the keyboard under the 
guidance of the SETUP and PROO RAM menus. 
Using the parameters and modes specified, the 
State Control board implements the various state 
analysis operations. 
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9.2 DESCRIPTION 

A block diagram of the 25 MHz State Analyzer is 
shown in Figure 9-1. Also refer to the schematic 
#166-036101, board layout and par-..s list 
included at the end of this manual. Tables of 
connector pins versus signal names for all 
motherboard connectors are provided in 
MOTIIERBOARD CONNECl10NS. An 
alphabetical list of all interboard signals is 
included. The GLOSSARY section offers 

explanations for terms that may be unfamiliar. 

The functional units of the State Control board are 
the Processor Interface, Sequencer, Clock Control, 
Collection Address Counter and Delay Counter. 
These units are discussed in the following 
subsections starting on page 9-3. 
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Figure 9-1: 25 MHz State Analp.er Block Diagram 
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address input c clock select ICLK 
clock input L local latch LCLK 
data input M collection memory MCLK 
event output Rl 1st stage register DMCLK 
memory address R2 2nd stage register clock PC 
terminal count R3 3rd stage register PQ 
count enable ER event recognizer PD 
buffer 

TC 

RA 

internal clock 
local clock 
master clock 
delayed master 
probe clock 
clock qualifier 
Probe data 



9.2.1 Proc~r Interface 

Refer to sheet 4. The Processor Interface is 
comprised of the Address Decoder, Status Ports, 
Interface Output Ports, and Interface Shift 
Register. This circuitry allows the processor, 
under the direction of the Control Program, to load 
user-supplied information. This information is 
entered from the keyboard with the aid of menus-. 
To prepa..re t..he analyzer for t..he intende-0. 
application, the information is entered into 
registers, RAMs, and counters. The interface 
allows the processor to interrogate status and signal 
lines, and send various control signals when 
appropriate. 

The 74LS138 address decoder (U35) decodes 
information to generate the following outputs: the · 
clock signal for the sequencer, the enable signal for 
the status reads, and the enable signal for the 
memory address readouts. The clock inhibit circuit 
(sheet 2 Section C2) takes SEL and ROLLOVER 
as inputs, and uses one of them as the clock inhibit 
signal -HALT. This signal is used to stop the 
delayed master clock and also sent to the processor 
status port. The signal SEL from the shift register 
is used to select MEMORY FULL or the 
SEQUENCE DONE condition as the clock inhibit 
signal. 

Every time the processor accesses the state analyzer 
hardware for loading test parameters, collection 
display, or saves into the auxiliary memory, it 
activates the LOAD ADDRESS (LDA-) signal 
(sheet 4). Generated via decoder U51, the signal is 
applied to the counters U62, U63, U64 which then 
function as latches. The addresses on the S 1 bus 
from the processor will address the memories 
directly. 
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During the collection, the processor reads via U 61 
(the 74S157), U48 (the 74LS244) and U13 (the 
74LS74) in Section B5, the addresses of the 
memories in order to determine how many clocks 
have been received from the probes, and when the 
collection finished. The processor reads these 
counters (U62-U64) to find the last memory 
address. 

U52 is a 74LS374 latch, loaded by d1e processor to 
control memory selection, clock selection, and 
probe control lines. 

On sheet 2, USO is another 74LS374 control latch, 
and U49 is a 74LS244 buffer for reading the State 
Control status. SRDATA-from U50 (pin 5) is 
used as a serial data line to load several 4015 shift 
registers with control signals (U29, U32 on sheet 
3, U2, U41, U42 on sheet 5.) SRCLK from USO 
(pin 2) clocks the serial loading of the shift 
registers. 
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9.2.2 Sequencer Operation 

Refer to sheet 2. The sequencer, a state machine, 
is comprised of 2149-21 RAMs (U30 and U31) 
and a latch (74F374) U46. It has 16 states, two 
for every program line on the menu. Each 
program line consists of three sentences: the 
STORE condition, the first IF condition 
(containing the counter and link outputs), and the 
ELSE condition (the second IF condition). The 
first sequencer state is used to load the delay 
counters and the second state is used for the 
counting. Both sequencer states control all the 
subsequent functions such as TRACE, LINK, etc. 
The states used for loading the counters are the 
even numbered states. The sequencer remains at 
that state only for one clock. The initial state the 
sequencer starts from after loading is state 0 and 
the last state is state 15. Depending on how the 
user has setup the PROGRAM MENU, the 
sequencer can jump from any state to another. 

The signal that inhibits the clocks at termination of 
the collection is called HALT· . It is decoded 
from the sequencer by U7 and U60. This signal 
also informs the processor that the state analyzer is 
done collecting. Among other status signals, 
SO-S4 are used to report the status of the 
sequencer to the CPU via U49 (normally displayed 
in the lower left comer of the display screen). 
This readout is translated to the step number on the 
PROGRAM MENU. Two other signals go to 
U49: AQ and BQ which are the qualifier bits from 
the probes. These signals, in addition to being 
used as qualifier bits, are also used as control 
lines in "handshaking" for dedicated probes. 

The word recognizer outputs (WRl· WR5) from 
the State Memory board arrive at the State Control 
board via the custom 60 wire S2 bus. There they 
are latched in by U44 (74F374) with the master 
clock and address the sequencer RAM to determine 
the next state. 

These RAM's are loaded according to the events 
(the user's defined bit pattern) from the STATE 
PROGRAM menu. This is done by the processor 
after the COLLECT function has been entered. 
During the loading of the RAM's, addresses from 
the CPU for the SO-S3 inputs (via U45) are latched 
in U46. For the lines WR1-WR4, RG and TC-, 
inputs are latched in U47. The data to the RAM's 
are latched in U45. While loading the RAM's, the 
outputs of the latch for the word recognizers, U44, 
are put in tri-state mode. 

When the analyzer sequencer has been loaded and 
it's ready for collection, the output of U45 and U47 
will go to tri-state mode and U44 will be active. 
U46 is used in either the loading or the collecting 
mode; in the collecting mode it latches the 
sequencer output. It should also be noted that the 
fifth word recognizer (which can also be used as a 
32 bit wide range recognizer) WRS/RNG output 
from the State Memory board goes through more 
logic (US, UlO, U23) located on the State Control 
board before being latched. 



9.2.3 Clock Control 

Clock control is comprised of the Oock 
Multiplexer and the Clock Qualifier Gate (sheet 5). 
This circuitry implements the keyboard entered 
selection of clock source and provides the final 
logic in the process of clock qualification. 

Unlike the Model 800 A, B, or C system, all the 
clocks from the probes come fa to t.1ie State Control 
board.· In order to have a flexible clock selection 
from the menu, the clocks go through a multiplexer 
circuit The clocks are implemented in ECL logic 
to reduce the accumulated clock delay with respect 
to the data. The clocks and the qualifiers are 
translated to ECL levels in U69 and U71 (10124) 
in Section B/C'l. The 4015B CMOS shift registers 
(Ul2, U41, U42) in Section 04-7 get loaded by 
the processor to control which clock (or 
combination of clocks) is selected from which 
Probe pod, and for which memory board. Also 
selected is the Master Clock source(s) Since the 
clock circuit functions on all ECL levels, U41 and 
U42 are translated to OV for high level and to -5V 
for low level by two 2N3905 transistors (Ql and 
Q2) in Section 06. Gates U56 and U70C,D enable 
the clock qualifiers, if selected. Qualifier latches 
U57A and U55 are wire-OR'ed with the probe 
clocks to product qualified clocks. 

There are three such circuits: one for the inter
mediate clocks (Cr, Cs, Ct) from each of the three 
probes. After propagating through these circuits, 
the three intermediate clocks drive four MUX 
circuits in U24, U39, U40, U70. Here they are 
ORed with each other per the menu specification. 
For example, the user may need either a read or 
write signal to clock the analyzer and therefore 
specify the Boolean combination Cr+Cs from the A 
and B Probes. The output of the clock circuits has 
been translated to TTL level by the 10125, U68 in 
Section C2. 
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The master clock circuit functions differently than 
the intermediate latch clock circuit since it uses a 
delay pipeline U54 (10197). This pipeline circuit is 
adjusted at final test with jumpers E19-E23 
connected to E24. See Section B2. This is done 
so that when the master clock and the intermediate 
latch clocks have the same source (i.e., they 
happen at the same time) the master clock is 
delayed several nanoseconds. This allows for the 
~~anoho"' n..r+i..e ~rst .,.a+ ,...~1 ......... 1.. ........... _ .. i.._ C'.'·~·
J:'J.VJ:' CQU U. VJ. U.t . J..Ll I. i:>\ofl. VI. J.'1L"'ll~_, VU UJ.C ~U:t.LC 

Memory board. These latches (U14 and U27) on 
the State Memory board (sheet 1) are clocked by 
the latch clocks (LCLK) before latching the data 
into the first memory pipeline registers (U13, 
U28). 

If the internal clock is used to asynchronously 
clock the data from the Model 51A State Probes, 
then that signal comes into the clock circuitry on 
sheet 5 (Section Cl) via the S2 bus, Pin 36. This 
signal's source is the Tuning Analyzer 200 MHz 
Oscillator and Divider Chain. The highest Timing 
Analyzer clock sample frequency useable on this 
board is 50 nanoseconds; all such inputs are 
enabled only when the CMOS shift register (U12) 
in Section 07 and the level translator U 69 drive a 
low level to U53Pins7and10. 

Also provided is an initializ.ation circuit (U20, U21, 
U66, U67) on sheet 5 so that the very first clock 
will not be a glitch. This is possible since the 
processor which enables the clock circuit for 
collection and the incoming clocks are 
asynchronous. 
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9.2.4 Collection AddreM Counters 

The State Memory board high speed RAM 
addresses come from the State Control board. 
These collection memory addresses RA0-9 are 
generated by 74F191 counters U62, U63, U64 
(sheet 4) which are decade counters in an increment 
mode. U64 is the LSB stage. Prior to collection, 
these counters get preset to 23. After 1000 counts 
(the memory capacity) the rollover bit will be set 
(U65, Section A3) if the collection hasn't already 
halted due to a Program Menu condition. 

This address is applied to the memory board's 
address port and the 74LS244 buffer (U48). It is 
sent to custom 60 wire S2 bus. The start address 

. of the collection memory is loaded to the counter 
by the memory read signal -LDA and processor 
address A0-9. The signal-LOA is produced from 
the Control Program so the address counter 
becomes the buffer of the processor address A0-9 
when -LOA is true. Then the processor can read 
the collection memory content on each State 
Memory board. The signal ROU.OVER on U65-5 
(7 4S7 4) will go high if the address RA0-9 is more 
than 1024. This siP.al is sent to the boards status 
port and the clock inhibit circuit 

9.2.S Delay Counter 

There are 8 steps on the PROORAM l\1ENU. Each 
step has a universal counter available for clock or 
event (pass) delay counting. Therefore, the 
hardware must have either 8 sets of counters, or a 
set of programmable counters. The single set 
consists of high speed 74F190 decade counters 
{U2, U3, U4, U5) on sheet 3 to count from 0000-
9999. These counters Jet loaded from high speed 
RAM's (U14-U17) which are addressed by the 
sequencer. The RAM addresses are altered every 
time the sequencer changes state. Therefore, 
during collection when the sequencer changes state, 
it addresses a different location in the RAM's 
which send a different data to be loaded into the 
counters. 

The data in the RAM's are from the user defined 
count on the State Program Menu. It is loaded into 
the RAM's through the serial shift registers (4015 
U29 and U32) by the processor just before the 
collection starts. The counter's output signals are 
decoded through Ul, U6 and Ul8. This decode is 
called TC·, and occurs when all counters have 
reached their terminal count It should be noted 
that U2 is in the increment mode and U3, U4, U5 
are in he decrement mode. 

While U3, U4 and US count down, U2 counts up 
because the AND gate Ul8 (74S 134) needs high 
active signals to generate the terminal count -TC. 
The 16x4 RAMs (27S03A) Ul4, Ul5, Ul6, Ul 7 
store the BCD counts of 8 sequencer steps. When 
-PL (Section 07) goes low, the new count is 
loaded to the counter. The Sl-S3 and Rll-RI16 
buses and -WRC (write strobe) are used to 
program the RAMs. The delay counter is enabled 
by CNT/HLD- when high, and its output, the 
terminal count -TC, is feedback to the sequencer. 



9.3 STATE CONTROL SIGNAL LIST 

The signal list is on pages 9-8 and 9-9. 
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9.4 STATE CONTROL BOARD S2 PINS 

The State Control Board S2 pin assignments are 
on page 9-10. 
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MODEL 800 D 25 MHz STATE CONrROL SIGNAL LIST 

SIGNAL DESCRIYI'ION SIGNAL DESCRIPTION 

ACLKSEL Selects edge of external CLKINHI- Inhibits clocks when 
clock A. rollover occurs. 

ACNTL Control bit used with CLKINH2- Inhibits clocks at the ECL 
microprocessor translators when either 
dedicated probes. rollover occurs or when the 

A PROB DREN- Enables analyzer to 
~ssor sets the 

CLKINH-. 
output data to probe A. 

SCKLINH- Software clock inhibit issued 
AO-AlS CPU board processor by the processor. 

address bus. 
CNT/HLD- When high, it allows delay 

A PROB CLK Cock coming from counters to count 
probe A, same as 0 on 

CPROB CLK the menu. Clock coming from probe C, 
same as Ct on the menu. 

AQ Qualifier bit from probe 
A. CQ Qualifier bit from the C probe 

AQCLKSEL Selects the polarity of CT Internal clock source from 
th~clock timing analy7.er, ECL. 
q er. 

DBO..DB7 CPU board based processor 
B CLKSEL Selects edge of the data bus. 

external clock B. 
HALT- When low, inhibits clocks 

B PROB DREN- Enables the analyzer to from making further 
output data to probe B. collections; also lets the 

BPROB CLK 
processor know state 

Cock coming from analymr is done. 
probe B, same as Cs on 
the menu. INIT· Initializes clock circuit at 

BQ Qualifier bit from the B 
beginning of each collect 

probe. 10/M- Low when memory 
locations are addressed 

BQ CLKSEL Selects polarity of the B versus 1/0. 
probe clock qualifier. 

IOEN- Low when input/output 
CLK2 Clocks the data into pons are addressed versus 

registers for loading. memory. 

LCLKl Intermediate latch clock 
for State Memory Board 1. 
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SIGNAL DESCRIPTION SIGNAL DESCRIPTION 

samples collected in 
LCLK2 Intermediate latch clock memory. 

for State Memory Board 2. 
RW LCLK3 Intermediate latch clock When low, processor is 

for State Memory Board 3. 
S BUS 

doing a read operation. 
SO-S3 bits. 

LDA- When low, loads address 
counter with processor SEL When set high, allows 
address. either rollover or sequencer 

to initiate the HALT-; 
LINK Signal connected to the link when set low, rollover has 

bus. no control. 

MAIN/AUX· When low, selects Aux SRCLK Shift register clock. 
Memory for reacVwrite 

SR DATA Shift register data. operation. 

CLKl Clocks the menu data into TC- Output of the delay counter 
registers during loading. circuit; when low, indicates 

end of count 
MCLK Master clock, generated on 

board latching all TRACE When high, allows data to 
intermediate clocks. be recorded in the memory. 

MCLKl Master clock, buffered. TS- When high, sets output of 
several registers and TC-

MCLK2 Master clock, buffered. signal to TRI- state. 

PL- When low loads data from WE- Write s~gnal for high speed 
RAMS into delay counters. memones. 

PROB EN Control bit for enabling WR SEQ- Used during load; when 
probe A & B DREN-. low, writes to sequencer 

rams. 
RAO-RA9 Output of address counters 

from SCB to Sl\ffi. WR1-WR4 Word recognizer inputs 
from the S:MB. 

RD RAM ADD When low enables 
processor to read address WRC- Writes signal for delay 
counter output counter rams. 

RD STATUS- When low, enables WR STA TE CNTL- Writes the control 
processor to read status bits into U50. 
port. 

ROLLOVER Status bit indicating 1000 
address counts. When set 
high, indicates 1000 
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Model 800 D State Control Board S2 Pin ,As.,ignment 

Pin No. Signal Name Pin No. Signal Name 

1 GND 1 "1 GND .:H 

2 MAIN/AUX- 32 
3 WE- 33 
4 ALCLK 34 BLCLK 
5 35 CCLK 
6 CLCLK 36 CT 
7 37 WR5 
8 38 MCLK 
9 RA7 39 
10 RA6 40 CQ 
11 RA5 41 CPROBCLK 
12 RA4 42 LINK 
13 RA3 43 APROBDREN-
14 RA2 44 BPROBDREN-
15 RAl 45 
16 RAO 46 
17 WR4 47 
18 WR3 48 
19 WR2 49 
20 WRl 50 
21 51 
22 52 
23 APROBCLK 53 
24 ACLKSEL 
25 AQ 

S4 BQCLKSEL 
55 BQ 

26 AQCLKSEL 56 BCLKSEL 
Z7 AC1L 57 BPROBCLK 
28 RAS 58 
29 RA9 59 
30 GND 60 GND 
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10.1 INTRODUCTION 

The Model 800 D is a 25 :MHz, 48 channel Logic 
State Analyzer. Some differences between other 
models in the 800 Series exist on the Motherboard 
for this analyzer. Each of the State Memory 
boards accept data from 16 incoming data lines. If 
directed by the State Control, the data is stored for 
later analysis and display. The Model 800 D 
contains three State ~.1emor1 boL~. Earh bo~~ 
receives 16 data lines from the associated and 
interchangeable Model 5 lA Probe Pod A, B, or C. 
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The boards are designated State Memory board A, 
Band C, respectively. On the Setup Menu, they 
are referred to as Memory 1, 2, and 3, 
respectively. The three boards are identical and 
interchangeable. However, certain connections to 
the Motherboard allow each allocated socket to 
operate differently. The following discussion will 
apply to all the State Memor1 boa..~, except as 
noted. 
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10.2 FUNCTIONAL DESCRIPrION 

A block diagram of the State Analyzer is shown in 
Figure 10-1. When appropriate, also refer to the 
schematic diagram, board layout and parts list at 
the end of this section. Tables of connector pins 
versus signal names for motherboard connectors 
are provided in MOTHERBOARD 
CONNECTIONS. An alphabetical list of all 
signals is included The GLOSSARY section 
offers explanations for terms that may be 
unfamiliar. 

Major functional units of the State Memory board 
circuit include the: Word-Recognizer RAM, Hi~ 
Speed Data-Collection RAM, Low Speed Auxiliary 
(AUX) RAM, Address Decoder, Pipeline 
Registers, and 1/0 buffers. 

DMCLK 

ICLK 

PC MCLK 
c 

LCLK 

PQ 

c c 
PD 

B L R1 

c 

The Word-Recogni7.er Memory can be 
considered a comparison device. The data 
collection and auxiliary RAM memory are typical 
storage devices. 

The Control Program stores the five menu
specified EVENT bit patterns in the RAM, 
program step by program step. At run-time, an 
incoming data word is clocked into the Probe Input 
Buffer by the primary external clock. A data word 
consists of 18 parallel bits. These are comprised of 
16 data bits and two qualifier bits from each probe. 
From the buffer, the data is sent to the intermediate 
latch. The data is sent later to the Data Collection 
RAM. 

c CN c TC 

DC ER SEQ 
TR RA E AC 

c 

c c 

R2 R3 M 

Figure 10-1: Block Diagram 

Legend 

a address input c clock select ICLK intemal clock 
c clock input L local latch LCLK local clock 
d data input M collection memory MCLK master clock 
E event output Rl 1st stage registez DMCLK delayed master 
RA memory address R2 2nd stage registec clock PC probe clock 
TC t.erminal count R3 3rd stage registtt PQ clock qualifier 
1R,CN count enable ER event recogni7.er PD Probe data 
B buffer 



10.2.1 Pipeline Registers 

Refer to sheet 1 of diagram 166-036001. 

The data from the system under test arrives from 
the probes via the daughter board, to the 
motherboard, and on to the octal buffers on the 
memory board (74LS244) U39 and U54. The 
data then is latched in two octal D type flip-flops 
(74F374) U14, U27 by a latch clock The latch 
clock on each memory board can be different The 
latch clocks come from the Control board and are 
defined by the user on the menu. The data is then 
latched in the first pipeline (74F374) U13, U28 by 
the master clock, and then goes to the word 
recognizer RAMs and the pipelines via local data 
bus LD0-19. 

The purpose of the pipeline is as follows. There is 
a feature in this analyzer that allows the user to be 
selective about the data collected by storing only 
the data that match the user's defined pattern (s). 
These data stores can be discontinuous. In order to 
do this, the user has to program those desired 
patterns and ranges in the menu EVENT/RNG 
fields. When the analyzer is collecting, before 
actually storing the data, it compares the data 
against the programmed patterns. If the data 
doesn't match the programmed pattern, it will be 
discarded. To discard data, the trace signal (one 
of the sequencer outputs) has to go false, causing 
the main acquisition memory address counter to 
stop incrementing. When new data arrives at the 
memory, it will be recorded over old unwanted 
data at that same address. For this trace signal to 
be true, the data has to be recognized in the word 
recognizer. This output of the word recognizer 
drives the sequencer and causes the trace. This 
takes three clocks to occm. Therefore, the data 
arriving at the memory has to be delayed for three 
clocks. This is done by the pipeline registers U5, 
U6, Ul9, U20, U31, and U33. 

Model D State Memory Board (25 MHz) I 10-3 

10.2.2 Word Recognizer RAM 

The Word Recognizer RAM is comprised of U8, 
U9, U22, and U23 on sheet 2. They compare 
incoming data on LD0-19 with the patterns stored 
from the menu, and can recognize four events and 
a range simultaneously. Its outputs are latched by 
UlOand U37. 

W~th tl,ftSA n"tATn~• hn'l~C:O tl,A nnh'\nt "f tho ..... ,,..... .. ,.:1 
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recognizer on each board must be true before the 
word recognizer output to the sequencer is 
considered valid. Therefore, the word recognizer 
outputs are ANDed. This is done by converting 
the outputs to an open collector type output stage 
(74S09) by U51 and wire ANDing them on the 
common bus. The output of the fifth word 
recognizer (WR5) from UlO, has additional 
circuitry (U25, U26) to be functional as either an 
EVENT or as a RANGE. Other outputs of the 
word recognizer circuits are A (ECL) which is the 
ECL level of WRl and T (ECL) which is the ECL 
level of WR2. These two signals are used by the 
plug-in board Counter Timer/Signature Analyzer 
for the start and the stop conditions. The outputs 
are picked up from the open collector end of the 
word recognizers so that they are only valid when 
word recognizer output of all three boards are true. 
The last output of the word recognizer is the ARM 
which is the same as WRl, but it only represents 
patterns matching the State Memory board 1. 
ARM from U55 goes to the rear panel for linking 
to other devices. This operation 1s described 
further in the following subsections. 



10-4 I Model D State Memory Board (25 MHz) 

10.2.3 Proc~r Interface 

In order to load the State Memory board word 
recognizers with the user's defined pattern, the 
Program will take the information from the menu 
and preset the registers and the RAMs in the 
analyzer. This action is transparent to the users 
and is performed once the COLLECT key is 
pressed. The logic for interfacing this board to the 
processor are buffer Ul7, and registers (U7, U21, 
U34, U35,U36) on sheet 2. When the analyzer is 
in the loading process, the outputs of the pipeline 
registers {U13, U24, U28 page 1) are put in the 
tri-state mode. Conversely, when the analyzer is 
in the collect mode the output of the interface 
registers {U34, U7, U21 U35, U36) are put in the 
tri-state mode. 

To display the data from the high speed memories 
on the screen, the processor reads the data through 
U18 and U44 on eage 3. It should be noted that 
addresses to the high speed memories come from 
the control board through the S2 bus via buffers 
U49 and USO. These address lines are driven by a 
high speed counter on the State Control board 
while the analyzer is in the collect mode, and they 
are driven by the processor when data is being 
displayed or saved. 

U30 on sheet 2, U42 and U43 on sheet 3 are 
address decoders that select the appropriate chips 
fora CPU command · 

10.2.4 Input/Output Buffers 

The Input/Output Buffers are comprised of the 
followmg buffers: Probe Input Buffer, Probe 
Output Buffer, Setup Data Buffer, Collection 
Address Buffer, and Collection Output Buffer. 

The Probe Input Buffer consists of U39 and U54, 
both 74S244. The 16-bits of data at the probe pod 
output are applied to U39 and U54 via the custom 
60 wire S2 bus. See Section C7 on sheet 1. 

A qualifier bit, Q is sent from each probe via the S2 
bus to the input of U53. The trigger output, Ff, of 
the timing analyzer sequencer is applied via S2 to 
another input of U53. The external input EXT at 
the BNC connector on the rear panel provides still 
another input via S2. The outputs of U53 and the 
16 data bits are sent to addresS inputs on Word
Recognizer RAM by way of an internal bus LDO
LD 19. This is already after the first level of 
pipeline latches. See Section C4. 

The signal LCLK, which latches the probe~ is 
the intermediate clock selected from the Setup 
Menu as the clock for Memory Card l, 2, 3, or a 
combination thereof. LCLK is received from the 
State Control Board via 82. 

The Probe Output Buffer (sheet 2) consists of U38 
and U52, both 74LS374 octal D flip-flops. This 
buffer is used to send data from the processor to 
optional or custom probes designed to 
accommodate data output. 

The eight in(>uts of U38 (DBO-DB7) are connected 
in parallel with those of U52 and are buffered by 
Ul 7 (74LS244) from the Processor Data Bus. The 
outputs of U38 and U52 are sent via S2 to the 16 
probe data lines. The 8-bit input is demultiplexed 
to the 16-bit oug>ut using two strobe signals, 
PROBEDREN 0..7 andPROBEDREN 8-15. 
The three state outputs are enabled by 
PROBDREN (Probe Data Remote &able) that is 
generated at the State Control board. 



The Setup Data Buffer consists of U7, U2 l, and 
U34-36. They are used to load setup data into the 
word-recognizer RAMs U8, U9, U22 and U23. 
The 20 address outputs (LD0-19) and 16 data 
inputs (D 1-D 16) are sent in cascade via the 
CPU bus. The 8 bus lines are demultiplexed to 36 
output lines using the write signals WO-W 4. The 
buff er three-state outputs are enabled by 
STBUFEN- (Setup Buffer Enable-) from 
decoder U 42. 

The Collection Address Buffer (sheet 3) consists of 
U49 and USO, both 74LS244s. The 10 input 
signals (RAO-RA9) are received via the S2 bus 
from the State Control board They are sent to the 
10 address inputs of the Data Collection RAM 
(U45-U48). If the current clock period is qualified 
for data collection, the collection address is held by 
the Collection Address Buffer for the duration of 
the WE- pulse. Signal WE- is the write pulse for 
the Data Collection RAM. 

The Collection Output Buffer consists of U44, a 
7 4LS244 octal buffer; and U 18, a 7 4F245 
bidirectional buffer. The processor uses the 
Collection Output Buffer to read collected data 
from the Data Collection RA.i\1 and AUX RAM. 
The eight outputs of each RAM provide the 16 data 
inputs. The four output lines are loaded onto the 8-
bit Processor Data Bus. Signals 0-7EN- and 8-
15EN- and AUX WE;T/R- received from the 
Address Decoder U42 (6308) enable the buffer 
outputs to the bus. 
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10.2.S Address Decoder 

The Address Deccxler consists of the following 
components: U30, a 74LS138 3-to-8 decoder 
(sheet 2); U43, one-half of a 74LS138 3-to-8 
decoder; and U42, a 63081256-word x 8-bit 
PROM (sheet 3). The processor has access to the 
State Memory board via the common S 1 Address 
and Data bus. U43 decodes the upper three bits of 
the address, enabling t.he PROM to generate eight 
control signals. The specific functions of the 
signals depend on the eight input controls. These 
controls and their functions are as follows: 

a. Al2 and All determine which of the three 
memory boards (A, B, or C) is being accessed 
by the processor. 

b. AlO determines whether the upper byte (8-15) 
or lower byte (0-7) is being accessed by the 
processor. 

c. CSEL and BSEL identify by ground or 
voltage in which of the three slots (A, B or C) 
the memory board is inserted. If the A memory 
is accessed by the processor, no control signals 
will be generated in the B and C memory slots. 
The A memory BSEL, CSEL levels combined 
with the A Memory Address on Al5, A14, 
Al3, Al2, and All control these signals. 

d Sl distinguishes between processor read and 
write commands. 

e. 10/Mem- distinguishes between 1/0 and 
Memory addresses. 

f. Main/ Aux- determines whether the collection 
(main) memory or the Aux memory is being 
accessed. They both have identical addresses. 
The Main/Aux signal is received from a State 
Control Board 1/0 bit 
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The control signals that are generated by the 
Address Decoder are as follows: 

a. 8-lSEN- (8-15 Enable) enables the upper data 
byte (main memory only) onto the Proceswr 
Data Bus via buffer U44. 

b. 0-7EN- (0-7 Enable) enables the lower main 
memory byte or the Aux Memory byte onto the 
Processor Data Bus via bidirectional buffer 
U18. 

The lower byte can be a read or write. 

c. AUX OE- enables the Aux Memory for a read 
operation. 

d RDALLMEM- (Read All Memory) enables all 
main memories on all Memory boards for a 
read. The proper Memory bank is selected by 
the 8-15 and 0-7 enables. 

e. AUX CS- selects the Aux Memory far read or 
write operation. 

f. AUX WE;T/R- selects the Aux Memory for a 
write operation. Also places the UIS processor 
interface buffer in the write (receive) direction. 

g. STBUFEN- (Setup Data Buffer Enable) 
enables either the Setup Data Buffer (dming 
setup), or data input latches U24, Ul3, U28 
(during collection). 

10.2.6 Data Collection RAM 

The Data Collection RAM (sheet 3) consists of 
U45, U46, U47, and U48, all 2149H lK-word x 
4-bit static RAMs. 

The 10 outputs of the Collection Address Buffer 
(U49 and USO) are applied to the 10 address lines 
of the four lK x 4 RAMs. The 16 output lines of 
the Collection Input Buffer are applied to the four 
sets of four data-in lines of the RAMs. U46 is at 
the high order end 

In the collection or write mode, the WE- (write 
enable) sent to the RAMs is held low. The (RD 
ALL MEM +WE) signal (sheet 1 Section B6) is 
sent in parallel to the chip select inputs of the 
RAMs. Therefore, in the write mode, the RAMs 
act as a single 1024-word x 16-bit RAM. 16-bit 
data words, are written to RAM )?y the WE- write 
pulses. The Collection Address Counter on the 
State Control board provides sequential addresses 
via the Collection Address Buffer. 

In the read mode, WE- is high (no write enable). 
The RDALLMEM signal received from address 
decoder U42 is applied to the RAM. The data is 
then transferred to the Processor bus via buffer 
U18 or U44, depending on the address selection. 



10.2. 7 Auxiliary RAM 

There is also an Auxiliary Memory on each 
memory board so that the data can be saved for 
reference or for later transport to the floppy. When 
user requests a data save, the processor reads the 
the data from the high speed RAM memories and 
stores it in the Auxiliary Memory. 

The Auxiliary RAM consists of (U32) an HM6116 
2048 x 8-bit RAM. The AUX RAM is used to 
save a data collection from the Main Memory ( 1024 
x 16-bit RAM). The data is saved by reading it out 
of the main memory (U47, U48, U45, U46) and 
storing each byte in the AUX memory. The 
address for a given byte is identical for the main 
memory or the AUX memory. The processor 
makes the Main/ Aux selection by setting an I/O bit 
on the State Control board. 

The data is read from the AUX RAM in the 
following manner: The 11 address lines (AO-A 10) 
of the RAM U32 are received from the processor 
address bus. Buffer U 18 and U44 a,.11! enabled in 
the transmit direction when a byte is read out. 
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10.3 BOARDS A, B and C 

The differences in function between boards 
plugged into the A slot, B slot and C slot are 
discussed in the following paragraphs. 

10.3.1 Qualifier Bits 
There is a qualifier line received from each of the 
three Model 5 lA Probe pods. That coming from 
Pod A connects (via the S2 bus) to the board in the 
slot for Board A, Pod B to Board B, and Pod C to 
Board C. The EXT qualifier from the rear panel 
and Ff from the Timing Analyzer Sequencer 
TRIGgeroutput are applied to Boards A, Band C. 
These three signals are sent to each board at the 
inputs to U53 in Section D6 of page 1. 

On the Setup Menu, the qualifier bits are displayed 
as follows: 

-XXXXX 

The formatting is shown on the menu legend line 
as follows: 

QUALIFIERS: -XYZ EL 

With additional identification of signal names, the 
menu format is as follows: 

QUALIFIERS: -AX, BY, CZ, EXTernal, 
LINK input 

The signals at the Probe Input Buffer U53-are as 
shown below: 

AX,EXT,LINK (for Board A) 
BY ,EXT ,LINK (for Board B) 
CZ,EXT,LINK (for Board C) 
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10.3.2 Signals BSEL and CSEL 10.4 SIGNAL LIST 

The Control Program can read from only one State The signal list is on page 10-9. 
Memory board at a time. It must, therefore, write 
setup data into the Word-Recognizer R&\i one 10.S PIN ASSIGNMENTS 
board at a time. This ability is provided by signal 
BSEL and CSEL. This is sent via connector pins The Model 800 D State Memory board S2 pin 
82-15 and S2-2 to Address Decoder U42 pin 5 and assignments list is on page 10-10. 
4, with a pull-up resistor RPI. The B and C 
boards are differentiated by altering the addresses 
A10-A12. The Address Decoder responds to Board 
A addresses with one set of signals, and to Board 
C addresses with others. 

10.3.3 Local Qock 

Signal LCLK (local clock) on each board originates 
at the State Control Board. LCLK on Boards A, 
B, and C are driven by ALCLK, BLCLK, and 
CLCLK, respectively, from the Control Board. 
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25 MHz STATE 1\1EMORY LIST 

0-7 EN- Enables the processor to MCLKl Buffered master clock. 
read the low byte of the 
memory. MCLK2 Buffered master clock. 

8-15 EN- Enables the processor to 
read the high byte of the 

PDO-PDlS Probe output to memory. 

memory. Q Qualifier bit. Comes from 
Model 51A Probe. 

A (ECL) E 1 output translated to ECL 
levels for use by RAO-RA9 Address bus from SCB to 
counter/timer. SMB providing memory 

address for collection and 
AO-AlO CPU Board based display. 

Processor address bus. 
RD ALL RAM· Low when reading 

AR Ml Output of the word memories. When active 
recognizer (E 1) to the back causes pipeline output to 
panel BNC output tri-state. 

AUX CS- Chip select for aux memory. ST BUFEN Disables output of first 
pipeline when processor 

DBO-DB7 CPU Board based loads board. 
Processor data bus. 

T (ECL) El output translated to ECL 
EXT External link input from the levels for use by 

back panel. counter/timer. 

FT Link input to the state Wl-W4 Write signals decoded by 
analyzer from TCB or back different addresses to 
panel. program word recognizer 

RAMs through latches. 
1/0 0-15 Input to high speed 

memory from output of last WE- Write enable; comes from 
pipeline; also the output SCB and should be adjusted 
from collection memory to to 25 ns on the SCB. 
processor bus when reading 
data. WR1-WR4 Output of word recognizers 

El to E4; goes to S2 bus; 
LCLK One of the three local wire AND'ed with same 

(intermediate) clock from outputs from other memory 
the control board. boards in the system. 

LD0-19 While running this bus is 
data from the first pipeline; 
while being loaded it is the 
output of latches that 
interface to processor. 
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Model 800 D State Memory Board S2 Pin ~ignment 

Pin No. Signal Name Pin No. Signal Name 

1 GND 31 GND 
2 CSEL 32 RA9 
3 WE- 33 
4 LCLK 34 GND 
5 35 GND 
6 WR5 36 GND 
7 MCLK 37 
8 MAIN/AUX- 38 GND 
9 A(ECL) 39 RA7 

10 T(ECL) 40 RA6 
11 Fr 41 RAS 
12 EXT 42 RA4 
13 RA8 43 RA3 
14 PRO BOREN- 44 RA2 
15 BSEL 45 RAl 
16 46 RAO 
17 47 WR4 
18 48 WR3 
19 49 WR2 
20 ARM 50 WRl 
21 51 PD7 
22 DQ 52 PD6 
23 PD13 53 PD4 
24 PD14 54 PDl 
25 PD15 55 PD2 
26 PD12 56 PDO 
27 PDll 57 PD5 
28 PDlO 58 PD8 
29 PD3 59 PD9 
30 GND (JO GND 
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11.1 L'ITRODUCTION 11.2 FUNCTIONAL DESCRIPTION 

Hardware registers, counters, and RAMs on the 
Timing Control board are loaded by the Control 
Program. The loading is done using information 
entered at the keyboard with the aid of the TIMING 
menu. The Timing Control board directs the 
collection of timing data in the Timing Memories. 

A block diagram of the Timing Control board is 
shown in Figure 11-1. Also refer to the schematic 
diagram, board layout and parts list included at the 
end of this manual. Tables of connector pins 
versus signals for all mother board connectors are 
provided in SIGNAL AND INTER
CONNECTION TABLES. An alphabetical list of 
all interboard signals is also provided. The 
GLOSSARY section offers explanations for terms 
that may be unfamiliar. 

POSTIRIGGER AND DELAY 

COUNTERS 

Ull, Ul4-Ul9, U20A,B, 
U21, L''22, U39C, U41D 

I I 
CLOCK GENERATOR 

li i-li9.UiOD,U53C,U55B 

The functional units of the Timing Control Card are 
as follows: The Processor Interface, Clock 
Generator, Clock Control, Trigger Control, 
Sequencer, Post-trigger Counter and Delay 
Counters. These units are discussed in detail in the 
following subsections. 

PROCESSOR INTERFACE 

U26-U33, IJ48-U50, U53A,D Ql ,Q2 

SEQUENCER 

Ul2,Ul3,U20C,D,U24 
U25,U36,U37,U38,U39A,B 

CLOCK CONTROL 

Ul0A,B,C,U23,U34, 

U35,U47,U53B,U56D 

TRIGGER CONTROL = $ 
~ 

U41A,B,C,U52,U56A,B,C ~ 
U42B,U45,U46,U55C.D ""' = 

,,... 

,,... 
,-.. 

ARM CONTROL ~ 

-
U40A,B,C, U42A, U43 > 
U44,U51,U54B,C,D 

;I: 

'-' :r. 

Figure 11-1: Timing Control Board Block Diagram 
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11.2.1 Processor Interface 

Refer to schematic 166-007101, sheet 4. The 
Processor Interface is comprised of the following: 
The Address Decoder, Master Control Register, 
Control Shift Register, and Status Port. This 
circuitry allows the processor to load the register, 
counters and RAMs on the Timing Control board 
with user-supplied information. This prepares the 
analyzer to execute the intended application. The 
processor can interrogate various status and signal 
lines and send control signals. 

The Address Decoder consists of U 50, a 74LS138 
3-to-8 decoder. This circuit allows the processor 
to perform the following operations: 

· a. Clock the Master Control Register (with 
MCRCLK). 

b. Address the Status Port with RDST AT-. 

c. Send write enable signal WRRAM- to the 
Sequencer RAM. 

d. Send reset signal RESET- to the Sequencer 
Latch. 

The Master Control Register consists of U49, a 
74LS374 octal D flip-flop, and Ql and Q2, both 
2N3905 transistors. U49 latches control signals 
sent from the Processor Data Bus when clocked by 
MCRCLK from the Address Decoder. These 
signals include the following: 

a. SRCLK, the clock for the Control Shift 
Register. 

b. SRDATA, serial data for the Control Shift 
Register. 

c. SWCLKINH, a clock-inhibit signal that 
allows the Control Program to stop all clocks 
from Clock Control when appropriate. 

The remaining signals sent from the Master Control 
Register are high-speed control signals. These 
high-speed signals arc too fast for the Control Shift 
Register to handle and are sent to the Clock 
Generator. The shift register data line, U49-5, 
doubles as a clock-select signal line when the 
re¥!ster is not being loaded. Transistors Ql, Q2, 
shift signal levels from TTL to CMOS on the two 
signals that feed the Control Shift Register. 

The Control Shift Register consists of eight CMOS 
4015 dual 4-bit static shift registers, U26 through 
U33. These registers supply 63 software
generated control signals to other circuits on the 
Timing Control board. The registers are loaded in 
series through the SRDATA line from the Master 
Control Register. The 63 parallel outputs are 
supplied at ECL-compatible levels. This method 
saves considerable circuit board space. Otherwise, 
space would have been required for 62 parallel 
input signals and 62 level-shifting transisur 
circuits. 

The Status Port consists of U48, a 74LS373 octal 
D latch, and U53A,D, sections of a quad ECL-to
TTL translator. Latch U48 acts as an input port 
that allows the processor to read the status of 
certain signals. U53A and D translate the levels of 
two ECL signals feeding the TTL latch. 
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11.2.2 Clock Generator 

The Clock Generator (sheet 6) is comprised of the 
following: The Clock Oscillator, First Stage 
Divider, First Stage Selector, Second Stage 
Divider, and Second Stage Selector. This circuitry 
generates internal clock pulses in discrete clock 
periods from 20 nS through 10 mS. The 10 nS 
clock period is obtained by a multiplexing scheme 
to be describi3...d later. These clock periods also 
provide the means for the Control Program to 
select the keyboard-specified clock period. 

The Clock Oscillator consists of UlOD, a section 
of a 10102 quad NOR gate; Yl, Ll,Cl, R2, RPl-
7, RP 11-4; U9, an 10138 biquinary counter, and 
U53C, a section of a 10125 ECL-to-TTL 
translator. UlOD and the associated components 
form an oscillator with a 100 MHz output. This 
100 MHz signal is fed to both clock inputs of 
counter U9. U9 produces a 50 MHz signal at pin 
15 and a 20 MHz signal at pin 4. The 50 MHz (20 
ns) signal is the fastest clock in the complement. 
This 50 MHz signal is applied directly to Clock 
Control (sheet 8) as signal INT50 (Internal 50 
MHz). The 20 MHz (50 nS) signal is translated to 
TIL level by U 53C and sent to the First Stage 
Divider. It is also sent directly to the Second Stage 
Selector for possible selection by the Control 
Program. 

Capacitor Cl is adjusted for reliable lock to the 
crystal frequency of 50 MHz ±0.1 %, measured at 
pin U9-15. The First Stage Divider consists of 
Ul, a 74LS74 dual D flip-flop; and US, a 74LS90 
biquinary counter. By successively dividing the 50 
nS input signal, this circuitry produces four clock 
signals. The four signals have periods of 100 nS 
(at Ul-5), 200nS (at Ul-9), 500 nS (at US-8), and 
1000 nS (at U8-12). These signals are sent to the 
First Stage Selector. 

The First Stage Selector consists of U2, a 
74LS151 1-of-8 data selector. This circuit uses 
two software-generated clock-select signals 
CLKSELD and CLKSELE. These two signals 
are sent from the Processor Interface. They are 
used to select the pin 6 output from one of the four 
inputs received from the First Stage Divider. The 
selected output is sent to the Second Stage Divider 
for further processing. It is also sent directly to the 
Second Stage Selector for possible selection by the 
Control Program. 

The Second State Divider consists of four 7 4LS90 
biquinary counters, U4 through U7. Each of these 
counters is connected to divide-by-10 logic. The 
four-divider chain provides four output clock 
signals. 

The four signals have periods equal to the input 
period multiplied by 10 (at U4-12), 100 (at U5-
12), 1000 (at U6-12) and 10,000 (at U7-12). For 
exa...Tiple, -vvit.i. 100 nS selected as the input, the 
output signals would have periods of 1 uS, 10 uS, 
100 uS and 1 mS. The four output signals are sent 
to the Second Stage Selector. The Second Stage 
Selector consists of U3, a 74LS151 1-of-8 data 
selector, and U55B, a section of a 10124 quad 
TTL-to-ECL translator. A 50 ns clock is received 
on input pin 14. The output of the First Stage 
Selector is received on pin 15. The outputs of the 
Second Stage Divider are received on pins 1,2,3 
and 4. The Processor Interface feeds selector U3 
inputs (pins 9, 10 and 11) with the clock-select 
signals CLKSELA, CLKSELB, and CLKSELC. 

The Control Program can select either the pseudo 
clock or any one of 17 internal clocks. This is 
achieved by manipulating three select signals and 
the two signals CLKSELD and CLKSELE. The 
clock periods range from 50 nS through 10 mS in 
cascading 1-2-5 ratios. The 20 nS selected clock 
output at pin 6 is sent via U55B to Clock Control 
as ECL- level signal INT <50 (Internal Less Than 
50MHz). 
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11.2.3 Dock Control 

Clock Control (sheet 8) is made up of Qualifier 
Control, the Final Clock Selector, and NB 
Multiplexer (Motherboard). This circuitry and the 
Control Program implement the clock selection. 
The following selections may be entered via the 
keyboard: 

a. The choice of internal or external clock. 

b. If internal, the choice of a 50 MHz or <50 MHz 
clock;. the specified value of the <50 MHz clock 
having been pre-selected in the Clock 
Generator. 

c. If external, the choice of the positive or negative
going edge. 

d. If external, the choice of 0, 1 or X for clock-
qualifier polarity. 

Internal to the analyzer, data is always clocked with 
a positive-going clock edge. Therefore, any 
keyboard entered negative-going edge must be 
converted to a positive-going edge for the workin~ 
clock used within the analyzer. This conversion, if 
required, is performed by Clock Control Also, 
Clock Control shuts off all analyzer working 
clocks at post-trigger terminal count This is 
accomplished by using the clock inhibit signals 
from the Post-trigger Counter. 

Qualifier Control consists of UlOA,B,C, sections 
of a 10102 quad NOR gate and U47, a 10130 dual 
latch. Section C of UlO has an OR output, and 
sections A and B are used as negative-input gates. 
The clock qualifier signal, QCLK+ is received 
from the A-channel Model 80 Probe. It is 
connected to one input of gate UlOA. The inverted 
clock qualifier signal, QCLK· is received from the 
A-channel Model 80 Probe. It is connected to one 
input of gate UlOB. The clock qualifier from the B
channel Model 80 Probe is not uSed. Gates UlOA 
and Ul OB are enabled by the software-generated 
control signals SWQCLKO.. (Software Cock 
Qualifier 0 -) and SWQCLKl-, respectively. 

The keyboard-entered selections of 0, 1 or X for 
clock qualifier polarity determines how these two 
signals are used. The selections are implemented 
as described below: 

a. ff the choice was 0, the Control Program brings 
SWQCLKO- low. A low level of QCLK+ will 
produce a high (true) qualifier signal, QUAL, at 
UlOC-14. 

b. ff the choice was l, the Control Program brings 
SWQCLKl-low. A low level of QCLK-will 
produce a high QUAL signal at UlOC-14. 

c. ff the choice was X, the Control Program 
brings both SWQCLKO- and SWQCLKl-
low. Signal QCLK+ will produce a high QUAL 
at either high or low level 

Si2Il81 QUAL is sent to the D inputs of latches 
U47 A and U47B. The common clock input (pin 9) 
is left unconnected so that it is pulled low 
internally. This allows the latches to be clocked 
separately. The two polarities of the external clock 
signal, CLIC + and CLIC- arc sent from the Model 
80 Probe. CLIC + is sent to pin 6 and CLK- to pin 
11. The latches are transparent while these clock 
inputs are low, and latch on the positive-going 
clock transition. The Q- output of U47 A, is 
clocked by the leading edge of CLIC +. This Q
output is used to enable gate U35A. This is the 
control gate for the working clock that represents 
an external positive-going clock edge. The Q
output of U47B is clocked by the trailing edge of 
CLIC-. This Q- output is used to enable gate 
U35B. This is the control gate for the working 
clock that represents the external negative-going 
clock edge. 

If signal QUAL is high dming the positive-going 
clock edge, a low level is sent from the Q- output 
of the set latch(s) to the corresponding U35 gate. 
The level is held low for the duration of the clock 
period. These enabling levels establish that the 
co~nding clock edge meets the qualifier 
condinons and may be further selected by the Final 
Cock Selector. 
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The Final Clock Selector consists of U34 and U35, 
both 10211 dual 3-input, 3-output NOR gates. 
They are used as negative-input AND gates. By 
means of enabling signals, the Control Program 
uses these gates to select the data clock for the 
analyzer in accordance with keyboard entries. The 
following choices are available: 

a. The choice of external or internal clock. The 
external clock is handled by gates U35A (for 
CLK-) and U35B (for CLK+). The internal 
clock is handled by gates U34A (for INT50) 
and U34B (for INT <50). 

b. The choice of the positive-going or negative
going edge if the clock is external. This 
choice is implemented by signals SWPE
(Software Positive Edge -) and SWNE- at 
gates U35A and U35B, respectively. 

c. The choice of a 50 MHz or <50 Mhz clock 
frequency if the clock is internal. The specified 
value of the <50 MHz clock has been pre
selected in the Clock Generator. This choice is 
implemented by software generated signals 
SWSO- (Software 50 MHz-) and SW<50- at 
gates U34A and U34B, respectively. 

Note that the analyzer always uses the positive
going edge of the working clock. A negative
going edge entered from the keyboard must be 
converted to an equivalent positive-going edge. 
This conversion is made in gate U35B. These 
10211 AND gates require negative inputs. Gate 
U35B is enabled by SWNE- and fed by CLK +, 
which has a negative-going trailing edge. This 
produces a working clock with a positive-going 
trailing edge. Similarly, the U35A gate is enabled 
by SWPE- and fed by CLK- which has a negative
going leading edge. This produces a working 
clock with the desired positive-going leading edge. 

Gates U34 and U35 implement clock shutoff at the 
end of post-trigger data collection. This is done 
using clock-inhibit signals CLKINHA+, 
CLKINHB+, and CLKINHC+ received from 
the Post-trigger Counter. Signals CLKINHA+ at 
U35A and CLKINHB+ at U35B are wired ORed 
with respective clock qualifier signals. Signal 
CLKINHC+ is applied to both U34A and U34B. 
At the time of post-trigger terminal count, all three 
clock inhibit sign::i ls go high sinmltaneously. Thus 
the working clock is shut off no matter which of 
the four gates is active. 

A wired OR consisting of one output from each of 
the four gates in the Final Clock Selector produces 
the final working clock. This signal is fed to the 
Clock Delay circuit Within the logic of the 
Control Program, the four selecting signals are 
mutually exclusive. Therefore, only one of the 
four gates is enabled at any given time. If either 
SW50- or SW<50-is low, both SWPE- and 
SWNE- are held high. Or, if either SWPE- or 
SWNE- is low, both SW50- and SW<50- are held 
high. An identical clock from a separate wired-OR 
set of the gate outputs is sent to pin S2-6 as signal 
CT (Clock, Timing). This signal is one of the two 
clocks sent to the Timing Memory boards. Signal 
CLKTTL, to be discussed later, is the other. 
Signal CT is also the clock for the Waveform 
Control Board. CT is sent to the Clock 
Conditioning circuit shown on sheet 5 of the 
Waveform Control board schematic. 
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The Clock Delay circuit consists of U23, a delay 
line; U53B, a section of a 10125 quad ECL-to-TIL 
translator; and U56D, a section of a 10101 quad 
OR/NOR gate. The 10101 is used as a 
buffer/driver. This circuitry produces the 
following two working clocks: 

a. CLKECL, an ECL-level clock that is identical 
to the CT clock except that it is delayed by about 

2.5nS. 

b. CLK'ITL, a TIL-level clock that is identical to 
the CT clock except that it is delayed by about 
15 nS. 

CLKECL is used throughout the Timing Control 
Board. CLKTfL is used by the Timing Memory 
Boards. CLKTfL is sent to the Qock Generator 
shown on sheet 1 of the Timing Memory Board 
schematic. 

The A/B Multiplexer circuitry is located on the 
Motherboard, but is described in this section. 
Please refer to the Motherboard schematic during 
the discussion. 

The A/B Multiplexer consists of the following: 

a. Ul-U3, all 10116 ECL triple differential 
amplifiers (Daughter Board). 

b. Section A ofUll, a 10125 ECL-to-TIL 
translator. 

c. Sections A and C of U7, a 7 406 hex open- collec 
tor inverter. 

d. U9, a multi-tapped 20 nS delay line. 

e. Relays US and U4 (Daughter Board), and 
various resistors and diodes. 

Differential amplifiers Ul-U3, when active, 
connect the Probe outputs of A Probe in parallel 
with that of B Probe. These amplifiers are made 
active when their V cc Supply voltage is switched 
on by relay U4. This is caused in response to 
signal BPBSNS received from the Processor 
Board. Signal BPBSNS is enabled by the 
Control Program when the 2000-word data 
collection mode is selected from the keyboard. The 
enabling signal is bit 5 of port C in U40, the 8155 
on the Processor Board .. 

In the 2000-word mode, amplifiers Ul-U3 are 
active. Note that in this mode, all data is collected 
from the A Probe. The B Probe should not be 
connected to the analyzer. An error message will 
appear on the CRT if the B Probe is connected. 

A B-Qock Delay circuit is comprised of Amplifier 
UlOC, the delay line U9, and translator Ull. This 
is identical to the Cock Delay Circuit on the 
Tlllling Control board. Using clock BCT as 
input, this B Qock Delay circuit generates clock 
BCLK'ITL for the B Memory board. Via 
Motherboard connections, CLKTTL from Timing 
Control (S2-G43) is sent to the A Memory board 
as ACLKTTL (S2-H43). Also, clock CT from 
Timing Control board (S2-G6) is sent to the A 
Memory board as ACT (S2-H6). 

In the 16-bit, 1000-word data collection mode, 
clock BCT (the ECL-level clock) is sent via the 
contacts of relay US to become BCT. A relay is 
used to avoid the propagation delay of a solid state 
device. BCLKTIL is essentially identical to 
ACLKTTL. The A Memory and B Memory collect 
data in unison as 16- bit words. The A Memory 
receives data from the A Probe and the B Memory 
from the B Probe. 

Signal lOOMHz (S2A-35) causes relay U9 to 
select an inverted CT clock from UlOA as clock 
BCT. This OCC\ll'S in the 8-bit 2000-word data 
collection mode. Qocks BCT and BCLKTIL are 
180° out of phase with clocks ACT and 
ACLK1TL. Together, the A Memory and B 
Memory receive 2000 interlaced S-bit words from 
the A Probe. Because of the 2-phase clock, the 
collection interval is half the normal clock interval 
of CT. The 20 nS CT clock, for example, 
produces a 10 nS collection interval. The Conttol 
Program takes this into account when responding 
to keyboard entry of the clock inteIVal for the 2000-
word mode. 
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11.2.4 Trigger Control 

Trigger Control (sheet 3) is comprised of the 
Trigger Linker and the Trigger Filter. This 
circuitry allows the Control Program to set up 
specified trigger linkages with other Model 800 
Series analyzers, or external trigger signals. It also 
implements the keyboard-selected degree of trigger 
filtering. Trigger filtering provides that the trigger 
signal be true longer than a specified number of 
clock periods to be considered valid 

The Trigger Linker consists of the following 
components: U56A,B,C, sections of a 10101 
quad OR/NOR gate, used as buffer-inverters; 
U55C,D, sections of a 10124 quad TIL-to-ECL 
translator; and U42B, U45 and U46, all 10117 
dual 2-wide OR- NAND gates. 

The upper OR gates in U45A,B and U46A are not 
used. The software-generated enabling levels 
applied to these OR gates are SWTTO-, 
SWST AO-, and SWSTBO-. These signals are 
al ways held high so the outputs of the three NAND 
gates are controlled by the lower OR gates. 

U56A,B and Care used to provide both true and 
inverted signals to the OR-NAND gates U45A,B 
and U46A. However, as noted above, only the 
inverted outputs are used. U55C,D convert TIL 
level signals to ECL level. The ECL signals are 
sent to gates U46B and U42B and to Sheet 2 for 
gates in the ARM Linker. 

The outputs of the five 2-wide OR-NAND gates 
are connected in a wired AND. All outputs must 
be low to produce the active-low trigger signal. 
This signal is sent to the Trigger Filter. The 
enabling signal SWTTl- is always held low by 
the Control Program. This insures that the Timing 
trigger TT - will control the output of the U45A. 

Signals STA- and STB- are not used in the Model 
800 A or B. The Control Program holds signals 
SWSTA!- and SWSTBl~ high. Thus, the outputs 
of U45B and U46A are held low. These signals 
then do not interfere with the wired AND of the 
remaining three OR-NAND gates. 

Gates U46B and U42B implement the trigger 

linkage function. The keyboard input may specify 
a trigger link to the External signal. This causes 
the Control Program to bring SWEXT- low so thJt 
EXT controls the output of U46B. Otherwise, 
SWEXT- is held high and EXT has no effect. 
Similarly, if a trigger link to another analyzer has 
been specified, SWFST- is brought low. This 
allows signal FS to effect the output of U46B. 
Signal FS is produced from LINK by circuitry on 
the Motherboard. If a link to d1e \Vaveform tri ££er 
has been specified, SWWT- is brought low. This 
allows signal WTRIG+ to control the output of 
U42B. 

All enabled linkages must be true simultaneously 
with TT- to produce a true (low) trigger output. 
This is caused because of the wired AND 
connection of the OR-NAND gate outputs. The 
true (low) trigger output signal is sent to U 41 A-4 
and U41B-6 as TRIG-. 

The Trigger Filter consists of U41A,B,C, sections 
of a 10102 quad NOR gate and U52, a 10137 
decade counter. Section A of the 10102 is used as 
a negative-input AND gate, sections B and C are 
used as inverters. 

U41B inverts TRIG- and feeds it to the 052 
decade counter at pin 9. At setup time, the S 1 and 
S2 inputs to the decade counter are both low. This 
causes the cot.inter to be in the load mode. The 
Control Program presets the counter to the 
keyboard-specified filter value. Signals TFO-TF3 
(Trigger Filter 0-3) received from the Processor 
Interface, are used for this function. This value 
may range from the default value of 0 to a 
maximum of 9. 

When the trigger signal goes true, S 1 goes high, 
putting the counter in the count down mode. 
Clocked by CLKECL from Clock Control, the 
counter counts down from the preset filter value. 
The counter outputs are connected in wired AND. 
When the count reaches 0, the pin 5 input to Al\TI 
gate U41A is brought low. The 0-count low level 
is inverted by U 41 C. This signal is sent back to 
the counter Carry-In input, U52-10, to stop the 
count. If TRIG- at U41A-4 is still true at 0 count, 
signal TRIG+ goes true at the output of U41A. 
TRIG+ is sent to the Sequencer Latch (sheet 5). 
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11.2.5 Arm Control 

Arm Control (sheet 2) is comprised of the Arm 
Linker and the Arm Filter. This circuitry allows 
the Control Program to set up keyboard-specified 
linkages with External, other Model 800 A and B 
analyzers, or Waveform arm signals. The circuitry 
also implements the keyboard-selected degree of 
arm filtering. Arm filtering provides that the arm 
signal be true for a specified number of clock 
periods to be considered. valid 

The Arm Linker consists of the following 
components: U54B,C,D sections of a 10101 quad 
OR/NOR gate, used as buffer-inverters; and 
U42A, U43 and U44, all 10117 dual 2-wide OR
NAND gates. The operation of this circuitry is 
analogous in every respect to the operation of the 
Trigger Linker. Note that ECL-level EXT and FS 
signals are taken from the U55 translators in the 
Trigger Linker. 

The Arm Ftlter consists of U40A,B,C, sections of 
a 10102 quad NOR gate and U51, a 10137 decade 
counter. Section A of the 10102 is used as a 
negative-input AND gate, sections Band Care 
used as inverters. The operation of this circuitry is 
analogous in every respect to the operation of the 
Trigger Filter. 

11.2.6 Sequencer 

The Sequencer (sheet 5) is comprised of Load 
Control, the Sequencer Latch, the Sequencer 
RAM, Sequencer Output, and LINK Control. This 
circuitry allows the Control Program to set up 
sequences in accordance with the keyboard-entered 
instructions. The sequence operations pertain to 
the Delay Counter and Post-trigger Counter in 
relation to the arm and trigger events. 

Load Control consists of U39A,B, sections of a 
quad TIL-to-ECL translator; and U20C,D, U38, 
quad AND gates. Circuits U39A and B provide 
level translation for the RESET- signal. RESET- is 
sent to the Sequencer Latch. Level translation is 
also provided for WRRAM- (Write RAM) write
enable signal sent to the Sequencer RAM. Both of 
these signals are received from the Address 
Decoder in the Processor Interface. Gates U20C,D 
and U38 are enabled by the LDSEQ+ (Load 
Sequencer +) signal. This signal is received from 
the Control Shift Register in the Processor 
Interface. When enabled, these gates feed setup 
address signals, FfCTROJ (Post-trigger Counter 
03) through PfCTR08, to the Sequencer RAM. 

The Sequencer Latch consists ofU12, a 10186 hex 
D flip-flop. Inputs to the latch are the ARM+ and 
TRIG+ signals from Arm Control and Trigger 
Control, tfie DL YTC- (Delay Terminal Count -) 
signal from the Delay Counter, and the three state 
output lines from the Sequencer RAM. The six 
outputs of the lateh are sent to the six address 
inputs of the Sequencer RAM. Output QO also 
feeds the ARML+ (Arm Latch +) signal to the 
Count Mode Selector (sheet 7). The outputs Q3,4 
and S also feed signals SO (Sequence 0), S l, and 
S2 to Sequencer Output. 
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The Sequencer RAM consists of Ul3, U25 and 
U37, all 10148 64-word x 1-bit static RAMs. The 
RAM data inputs are sent from the Processor 
Interface with signals PTCTROO (Post-trigger 
Counter 00), PTCTRO 1 and PTCTR02. The RAM 
address inputs are wired OR connected. The input 
signals are sent from either the Sequencer Latch or 
the Load Control gates. 

At setup time, the processor brings the R_AM WE
inputs low with signal WRRAM-. The processor 
resets the Sequencer Latch so that all latch outputs 
are low. The RAM address inputs are therefore 
under processor control through the Load Control 
gates. This allows the Control Program to load the 
RAMs with sequencing data in accordance with the 
keyboard-entered delay mode information. 
Sequencer Latch output signals SO,S 1 and S2 are 
all low. These signals are applied to the decoder, 
producing output signals, DL YCNT +/LD- and 
PTCNT +/LD- that are in the load state (low). 
This allows the Control Program to preset the 
Delay Counter and Post-trigger Counter to 
appropriate values. 

At run time, the Control Program brings the Load 
Control gate outputs low with a low LDSEQ+. 
This leaves the RAM address inputs under control 
of the Sequencer Latch. The Sequencer Latch is 
clocked by CLKECL. Starting with address 00, 
the Sequencer Latch steps through the control 
sequence stored in the RA.\1. The high-order three 
bits of each successive RAM address are 
determined by the three RAM outputs from the 
previous address. The low-order three address bits 
change when an arm-word or trigger-word match 
occurs. The bits also change when the delay 
terminal count is reached. At the proper point in 
the delay control sequence, SO, S 1 and S2 decode 
to bring D L YCNT +/LD- high. This starts the 
delay count. Similarly, at the proper time, 
PTC~ 1 +/LD- is brought high, thus starting the 
post-trigger count. 

Sequencer Output consists of U36, a 10125 quad 
ECL-to-TIL translator, and U24, a 10162 1-of-8 
decoder. Translators U36B,C and D translate the 
Sequencer Latch outputs SO, S 1 and S2 to TTL 
level and sent to the Status Port in the Processor 
Interface. Sequencer Latch outputs SO, Sl, and S2 
also are sent to the three decoder inputs. 

The decoder produces two output signals, 
DL YCNT +/LD- (DelayCount +I Load -) and 
PTCNT +/LD- (Post-trigger Count +I Load -). 
These signals are sent to the Delay Counter and 
Post-trigger Counter, respectively. Signal 
PTCNT +/LD- is also sent through translator U36A 
as signal Ff (Function of Timing). This signal is 
sent to the Status Port in the Processor Interface. 
Signal Ff is also sent, via connector pin S2E-11, 
to LINK Control on the Motherboard for possible 
linking to another Model 800. Both signals, 
PTCNT+/LD- and Ff, go high when the Model 
800 A or B ann and trigger conditions have been 
met 

The LINK Control circuitry is located on the 
Motherboard, but will be discussed here (see 
Motherboard schematic). The circuit consists of 
sections B, C, and E, sections of U5, a 7406 hex 
open-collector inverter. 

When no link is set in the timing menu, the Model 
800 A or B, as timing analyzer, is specified as the 
master in a linking. Then the LINK Control circuit 
allows the Control Program to enable signal FT as 
the outgoing LINK signal via USC. 

When the link is set in the timing menu, the Model 
800 A or B, as timing analyzer, is the slave in the 
linking. Then the LINK Control circuit allows the 
Control Program to enable an incoming LINK 
signal as signal LINK-. Signal LINK- is sent via 
U5D to the Arm Linker and Trigger Linker circuits 
on the Timing Control board, where it is labelled 
FS. 
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11.2. 7 Post-trigger and Delay Counters 

Refer to sheet 7 of the schematic diagram. The 
Post-trigger and Delay Counters are comprised of 
the Count Mode Selector, the Delay Counter, and 
the Post-trigger Counter. These circuits allow the 
Control Program to implement the selected delay 
function and specified pre-trigger and post-trigger 
division of collected data 

The Count Mode Selector consists of the following 
components: U20A,B, sections of a 10104 quad 
AND gate, and U41D, a section of a 10102 quad 
NOR gate (used as an inverter). The wired OR 
outputs of U20A and B produce signal DL YCLK 
(Delay Clock). This signal occurs either at every 
ARML+ occurrence or at every CLKECL clock. 
The controlling signal depends on the polarity of 
software-generated signal DL Y ARM+/CLK-. This 
signal is dependent on a keyboard entty. 
DL YCLK is used to clock the Delay Counter. 

The Delay Counter consists of Ul 7, Ul8, Ul 9 and 
U2 l, all 10137 decade counters; and U22A,B,D, 
sections of a 10103 quad OR ~ate. The 10103 
gates are used as negative-logic AND gates. The 
counters are operated in the countdown mode. 
Using the U22 AND gates, the four counters are 
connected in cascade. A terminal count of 0000 
produces a low signal, DL YTC- (Delay Terminal 
Count-). This signal is wired AND at the junction 
of U21 and U22D outputs. The maximum preset 
count value is 9999. 

The Post-trigger Counter consists of the following 
components: Ul4, U15 and Ul6, all 10137 
decade counters, U22C, a section of a 10103 quad 
OR gate (used as a negative-logic AND gate); Ul l, 
a 10211dual3-input, 3-output NOR gate; and · 
U39C, a section of a 10124 quad 'ITL-to-ECT.. 
translator. The counters are operated in the 
countdown mode. Using AND gate U22C, these 
counters, on a terminal count of 000, will produce 
low levels at pins 5, 7 of AND gate U l lA. The 
maximum preset count value is 999. 

At setup time, the counters are placed in the load 
mode by a low level on signal PTCNT +/LD-. This 
signal is sent from the Sequencer to the counter S 1 
mode-select inputs. This allows the Control 
Program to load the counters with the post-trigger 
count To accomplish this, signals PTCTROO 
(Post-trigger Counter 00) through PTCTRl 1 are 
used. The Post-trigger counter signals are received 
from the Control Shift Register in the Processor 
Interface. The Control Program derives the post
trigger count from 1 <XX> minus the specified pre
trigger count 

At run time, if the specified arm, delay and trigger 
conditions are met, the Sequencer brings 
PTCNT +/LD- high. This puts the Post-trigger 
Counter in the countdown mode. Then, the preset 
count is decremented by CLKECL which is 
received from Cock Control. A terminal count of 
000 produces high outputs sent from AND gate 
Ul lA if signal ENCLKINH- (Enable Cock 
Inhibit-) is low. Signal ENCLKINH- is received 
from the Control Shift Register in the Processor 
Interface. It is normally brought low by the 
Control Program at run time. The three outputs of 
Ul lA are connected in wired-OR with those of 
Ul lB. This produces three identical signals, 
CLKINHA+ (Cock Inhibit A+), CLIONHB+, 
and CLKINHC+. All are produced either by the 
post-trigg~U?mial count at Ul lA or by 
SWCLKINH- (Software Cock Inhibit-) at 
Ul lB. Signal SWCLKINH- is received from the 
Master Control Register in the Processor Interface. 
It is used by the Control Program during setup. 
When the post-tri~ terminal count has been 
reached, the working clocks are turned off. This is 
done by the three clock inhibit signals that are sent 
to Cock Control and tum off CT, CLKECL, and 
CLKTI'L. Three identical clock inhibit signals 
are needed because two are separately wired-ORed 
with the two Qualifier Control latch outputs. These 
are shown on sheet 8. 
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12-1 INTRODUCTION 

There are two identical Timing Memory boards in 
the Model 800 A and B. These boards store high
speed incoming data in a multiplexed static RAM as 
directed by the Timing Control board. Also, using 
logic-gate comparators, they detect matches of 
incoming data with keyboard-specified arm and 
trigger words. When specified from the keyboard, 
thP.u rlP.tP.f't <:inrl nn fop._ctTPtf'h rl<:it<:i <1'1;t"hec fnv~.L U.J.""'J U""''-""'""''- '-UJ.U .t'~..,'°' .., .... ,..,"'°'LL ut.1.0.U. C"'-"'-""'L .., .L 

storage and display. 

12.2 DESCRIPrION 

A block diagram of the Timing Memory board is 
shown in Figure 12-1. Also refer to the schematic 
diagram, board layout and parts list included at the 
end of this manual. Tables of connector pins 
versus signal names for all motherboard connectors 
are provided in MOTHERBOARD 
CONNECTIONS. An alphabetical list of all 
.;,.,,+AT-bo':l~ ,M,,.....n1,.. .;,.. nl ... " .... _.,, .. ,.:,.:1.,..,.:1 rri.e 
.LU.L"'.L Q..LU. .;:u5.1..1.Q.L.-, .i.-, cu..-,v J:.JJ.VYJ.U~ J.U 

GLOSSARY section offers explanations for terms 
that may be unfamiliar. 

The functional units of the Timing Memory board 
are the Processor Interface, Clock Generator, 
Timing RAM, and Data Comparators. These units 
are discussed in detail in the following subsection. 

PROCESSOR CONTROL BUS 

DATA 
COMPARATORS 

U46-U49,U6,U9, Ull,U17-U22, 
U24,U25,U30,U31-U37, 

U44A,U45 

PROCESSOR INTERFACE 

U5,U7,U8,Ul0,Ul2,U23,U4~U49B, 

U50-U5~U56-U58,Ql-Q4,Q7 

TIMING RAM 
Ul-U4,U13-Ul6, 

U26-U29,U38-U41, 

U49A,U53B,U54,U55 

ONBOARDDATABUS 

Figure 12-1: Timing Memory Board Block Diagram 

CLOCK 
GENERATOR 

U59,U60,U43C 
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12.2.1 Processor Interface 

Refer to schematic 166-0065-01. The Processor 
Interface is comprised of the following 
components: Address Decoder, NB Decoder, 
Probe Threshold Control, Control Port, Status 
Port, Last-Word Address Port (sheet 2), and 
Control Shift Register (partly on sheet 3, partly on 
sheet 4 ). This circuitry allows the Control 
Program to setup certain Probe parameters 
according to keyboard-entered instructions. It also 
causes certain control signals to be sent, and to 
interrogate various status lines as needed. 

The Address Decoder (sheet 1) consists of U52, an 
MMI 6301-1 246 word x 4-bit PROM; U43B, a 
section of a 74S10 triple 3-input NAND gate (used 
as an inverter); and U51, a 74LS138 3-to-8 
deccxler. PROM U52 is enabled by processor 
control signal RW- (Read OR Write). The PROM 
accepts Address Bus signals Al0-A15 and control 
signals Sl (Read) and 10+/M- (IJO + Memory-). 
These inputs are decoded to produce the following 
control signals. 

a. RDLAST- (Read Last-) enables the Last
Word Address Port, U 5 on sheet 2. 

b.RDRAM- (Read RAM-) places the RAM 
Address Counter (U54 and U55 on sheet 2) in 
the load mode. This enables the processor to 
preset the counter or address the RAM 

c. ENSl- (Enable U51-) enables the second state 
address decoder, U51. Decoder U51 is enabled 
by EN51-. 

U51 then accepts Processor Address Bus signals 
AO and Al and processor controls signals 10+/M
and RW. It decodes them to produce the 
following control signals: 

d. EORAMO through EORAM3 (Enable Output, 
RAM 0 - 3), enable the outputs of RAM 
sections 0, l, 2, and 3, respectively. 

e. LDTHRESHA- (Load Threshold A-) and 
LDTHRESHB- enable the CS- inputs of DI A 
converters U56, U57 in Threshold Control. 

f. ENSTAT- (Enable Status-) enables the Status 
Port, U50. 

g. ENCTRL- (Enable Control -) enables the 
Control Port, U42. 

The NB Decoder is located on the Motherboard, 
but will be discussed in this section (see Mother
board schematic 166-012301). The circuit 
consists of sections D, E and F of U7, a 7 406 hex 
open-collector inverter. 

This circuit inverts some of the address bits sent to 
the B Memory board S2 socket This allows the 
Control Program to separately address the Timing 
Memory boards. They must be plugged into the A 
and B Memory board S2 sockets on the 
Motherboard. 

The Probe Threshold Control consists of the 
following components: U56 and U57, AM 6080 
8-bit DIA converters; and U58, an LM747 dual 
operational amplifier. U57 is enabled by 
LDTHRESHA-, received from the Address 
Deccxler; and WR-, received from the processor. 
DI A converter U57 converts a digital value to an 
analog voltage. THe keyboard-entered digital 
value is sent from the Processor Data Bus by the 
Control Program. The analog voltage is applied to 
operational amplifier U58A that produces 
THRESHA. This signal is sent to the Model 80 
Probe. THRESHA is a threshold reference 
voltage for the external clock, the qualifier, and 
data channels 0, 1,2, and 3. Similarly, U56 and 
U58B supply THRESHB to the Model 80 Probe 
for data channels 4, 5, 6 and 7. 

Potentiometer R19 is used to set the reference 
voltage applied to pin 14 of DIA converters U56 
and U57. This voltage, as measured at test point 
TPl, should be 10.0V, ±0.05V. 
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The Control Port consists of U42, a 74LS17 4 hex 
D flip-flop; Q3, a 2N3905 transistor, and A7, a 
2N3904 transistor. When flip-flop U42 is enabled 
by signal ENCTRL-, the following signals are 
clocked into the flip-flops from the Processor Data 
Bus: 

a PRSCLKG- (Preset Clock Generator) presets 
the four flip-flops in the Clock Generator. 

b. CLRCLKG- (Clear Clock Generator) clears 
the four flip-flops in the Clock Generator. 

c. SRDA TA (Shift Register Data) serial data to be 
loaded into the Control Shift Register. 

d. CLKSR (Clock, Shift Register) the clock that 
loads the Control Shift Register. 

e. HYSTCTRL (Hysteresis Control), when 
high, adds hysteresis to the comparators in the 
Model 80 probe. Transistors Q3 and Q7 supply 
signal HYST as a voltage level, measured with 
the probe connected. When hysteresis is ON, it 
is +1.7V, and when hysteresis is OFF, it is 
-5.lV. 

f. DSEL T +/W- (Data Select Tnning+/Wave
fonn-) is sent to the Data Comparator circuits. 
It is used to select either Timing data from the 
Model 80 probe or waveform data from the 
Waveform Control board. 

The Status Port consists of U50, a 74LS367 hex 
bus driver with 3-state outputs; and Q4, a 2N3904 
transistor. When the U50 outputs are enabled by 
ENST AT-, this circuiny allows the processor to 
read the following signals: 

a CLKPHO-through CLKPH3- (Clock, Phase 
0-3) when read at clock shutoff time, determines 
which of the four RAM sections contains the 
last data word collected. 

b. ROLLOVER indicates that the memory has 
been filled (at least once), and has started over
writting prior collected data with new data. 

c. ENDSRD (End Shift Register Data) is the last 
bit in the Control Shift Register chain. This 
permits the Control Program to determine the 
status of SRDATA as shifted through the 
registers. Transistor Q4 converts the level from 
CMOS to TTL. 

The Last-Word Address Port (sheet 2) consists of 
U5, a 74LS244 octal buffer with 3-state outputs. 
The inputs at U5 are received from the Address 
Counter. The outputs are sent to the Processor 
Data Bus. The outputs are enabled by RD LAST-, 
received from the Address Decoder after clock 
shutoff. When enabled, this port allows the 
Control Program to read the contents of the 
Address Counter. This counter still contains the 
last memory address that stored collected data. · 
This address and the status of the 4-phase clock 
provide the orientation point for processing the 
collected data. For example, counting back from 
this point by the post-trigger count establishes the 
location of the stored trigger word. 

The Control Shift Register consists of U7, U8, and 
U23 (sheet 4), and UlO and U12 (sheet 3), all 
CMOS 4015 dual 4-bit static shift registers; and Ql 
and Q2 (sheet 3), both 2N3905 transistors. Ql 
and Q2 translate Control Port signals CLKSR and 
SRDATA from TTL level to CMOS level. Shift 
Register sections U7, U8, UlO, and U12 transmit 
sofware-generated control signals to the Arm-Bit 
and Trigger-Bit Comparators. The comparators 
detect data matches with keyboard-specified arm 
and trigger words. Shift Register section U23 
transmits the software-generated control signals to 
the Data Selectors. These select either Timing data 
or Waveform data for storage in the Timing RAM. 
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12.2.2 Clock Generator 

The Clock Generator (sheet 1) consists of U59 and 
U60, both 74S74 dual flip-flops; and U43C, a 
section of a 74Sl0 triple 3-input NAATI gate. Tnis 
circuitry provides a 4-phase clock to the timing 
RAM. 

The four flip-flops are connected in cascade. All 
preset inputs are received in parallel by 
PRSCLKG-. All clear inputs are received in 
parallel by CLRCLKG-. The preset and clear 
signals both are received from the Control Port. 
The flip-flops are all clocked by CLK'ITL from 
the Timing Control board. The 4-phase clock 
outputs are sent from the Q-side of the flip-flops. 

The Clock Generator is started in the preset 
condition. The D input of the first flip-flop is held 
low by the output of gate U43C. Feedback around 
the first flip-flop, U59A, would normally produce 
a divide-by-two. In this case, the feedback is held
off for three CLK'ITL clock periods. The holdoff 
is accomplished by the 3-input NANO gate, U43C. 
The delay allows the Q-low pulse to ripple down to 
the third flip-flop, U60A. Refer to Figure 12-2, 
page 12-5. The result is an asymmetrical divide-by
four operation for each flip-flop. This produces 
the set of output clock signals shown in the figure. 
The clock pulse at the Q- output of each successive 
flip-flop is delayed from the preceding flip-flop by 
one CLK'ITL period. 

The 4-phase clock is sent to the Timnig RAM 
section as CLKPHO-, CLKPHl-, CLKPll2-, 
and CLKPH3-. One clock phase is applied to 
each of the four sections. An additional clock, 
CLKPHO+, is produced at the Q output of U59A 
and sent to the Address Counter. The application 
of these clocks will be discussed in the next 
subsection. 

12.2.3 Timing RAM 

The Timing RAM (sheet 2) is comprised of the 
Address Counter, Rollover Detector, and Ttming 
RAM Sections 0, 1, 2, and 3. Each of the four 
RAM sections stores 256 8-bit words, thus the 
total storage capacity is 1024 8-bit words. The 
memory is arranged so that the 45 ns RAMs can 
store data that is clocked at intervals as short as 
20 ns. 

The two Tuning RAMs (one from each board) are 
used to store 2000 8-bit words or 1000 16-bit 
words sent from the Data Comparators. Although 
the full memory capacity is 2048 words, the post
trigger count is adjusted so that only 2000 or 1000 
words are collected. The data received from the 
Comparators may have been generated by either the 
Model 80 probe (as timing data) or the Waveform 
Control board (as waveform data). After 
collection, data stored in the Ttming RAMs may be 
read by the Control Program for analysis and 
display. 

The Address Counter consists of U54 and U55, 
both 74LS 191 4-bit binary counters; and U44A, a 
section of a 74S10 triple 3-input NANO gate (used 
as an inverter). The two counters are wired to 
count up and are connected in cascade (through 
U43). This will produce an 8-bit output The 8-bit 
output is sent to the input of Address Latch U4 
(Timing RAM Section 0) and to the Last Word 
Address Port, U5. 
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Figure 12-2: Clock Generator Timing Diagram 
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The counter load-control inputs are controlled by 
RDRAM-, generated by the Address Decoder. 
When RDRAM- is low, the counter outputs 
follow the inputs. This mode is used by the 
Control Program to preset the counter to 000 
before data collection starts. This mode is also 
used to address the Timing RAM when reading 
data after collection stops. The counter is clocked 
by CLKPHO+ sent from the Clock Generator. 
Clocking occurs on the positive-going edge of this 
signal. 

When data collection begins, the Address Counter 
starts from 000 and advances the address one count 
with each CLKPHO+ clock. The maximum count 
is 256 (000-255), the memory capacity of one 
section of the Timing RAM. If clocking continues 
beyound thiis point, the counter overflows and 
starts over again from 000. Counting stops when 
the CLKITL input clock to the Clock Generator 
is stopped by the Tuning Control board. 

The Rollover Detector consists of U53B, one-half 
of a 74LS73 dual J-K flip-flop. This circuit detects 
the first occurrence of overflow of the Address 
Counter. The J input of the flip-flop is wired high, 
and the K input is wired low. Once set, the flip
flop will not change state again until reset by a low 
clear signal at pin 6. The flip-flop is clocked by the 
MSB and RA 7 of the Address Counter. Clocking 
occurs on the negative-going edge of this signal. 
As the maximum address count is approached, the 
MSB goes low again. This transition clocks the 
flip-flop. The signal used to clear the flip-flop, 
PRSCLKG-, is sent from the Control Port. The 
same signal is used to preset the Clock Generator. 
Thus, before the start of data collection, the 
Rollover Detector is cleared at the same time the 
Clock Generator is initialized. 

The flip-flop outputs ROLLOVER, twhich is sent 
to the Status Port on sheet 1. There it can be 
accessed by the Control Program. After data 
collection has stopped, the Rollover Detector state 
is used to determine the location of the trigger word 
in the Timing RAM. 

Timing RAM Section 0 consists of the following 
components: U16 and U29, both Fairchild 93422 
256-word x 4-bit static RAMs with 3-state outputs; 
Address Latch U4, a 74S373 octal D latch; and 
Data Latch U41, a 74S374 octal D flip-flop. This 
circuitry stores 256 8-bit words of collected data. 

The address inputs of the two RAMs are received 
in parallel from Address Latch U4. The inputs of 
the Address Latch are sent from the Address 
Counter, signals RAO (RAM Address bit 0) 
through RA 7. The 4-bit data inputs of the two 
RAMs are connected in cascade to the 8-bit output 
of Data Latch U41. The inputs of the Data Latch 
are received via the onboard Timing Data Bus. 
These input signals are TDBO (Tuning Data Bus 
bit 0) through TDB7. The 4-bit data outputs are 
sent in cascade to the 8-bit Processor Data Bus. 
These signals are DBO (Data Bus bit 0) through 
DB7. 

The output-enable inputs of the two RAMs are 
controlled in parallel by signal EORAMO- sent 
from the Address Decoder. The phase-0 clock 
signal, CLKPHO-, is received from the Clock 
Generator and sent to the following points: two 
RAM write-enable inputs, U16-U20 and U29-20; 
the Address Latch enable, U4-l 1; and the Data Flip
Flop clock input, U41-11. 

Timing RAM Section 1 consists of RAMs U15 and 
U28, Address Latch U3, and Data Latch U40. The 
IC types are the same for all fom RAM sections. 
The address inputs of the two RAMs are received 
in parallel from Address Latch U3. The inputs of 
the Address Latch are received from Address Latch 
U4 in Section 0. The other operations of this 
section are similar to those of Section 0. The 
exceptions are that enable signal EORAMl • is 
sent from the Address Decoder and clock signal 
CLKPHl- is sent from the Clock Generator. 
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Timing RAM section 2 consists of RAMs Ul 4 and 
U27, Address Latch U2, and Data Latch U39. The 
operations of this section are similar to those of 
Section 1. The differences are as follows: The 
inputs of Address Latch U2 are received from 
Address Latch U3 in Section 1; the enable signal is 
EORAM2-, and the clock signal is CLKPH2-. 

Timing RAM Section 3 consists of RAMs U13 and 
U26, Addi.-ess Laich Ul, and Data Latch U38. T'ne 
operations of this section are similar to those of 
Section 2. The differences are as follows: The 
inputs of Address Latch U12 are received from 
Address Latch U2 in Section 2; the enable signal is 
EORAM3-, and the clock signal is CLKPH3-. 

As described, the address inputs to the RAM 
sections are configured in an open loop. They are 
sent as follows: From the Address Counter to the 
Section 0 Address Latch, from the Section 0 
Address Latch to the Section 1 Address Latch, 
from the Section 1 Address Latch to the Section 2 
Address Latch, and from the Section 2 Address 
Latch to the Section 3 Address Latch. The reason 
for using this design will become apparent. 

A typical data collectin cycle is described below. 
Refer to Figure 12-2, page 12-5, the Cock 
Generator Timing Diagram. 

Data word AA on the Timing Data Bus is clocked 
into U41 Section 0 Data Latch by the positive
going edge of CLKPHO-. Refer to point A on the 
timing diagram. This data is held in U41 until the 
next positive-going clock edge at point L. Address 
AAA, the current address count, was set in the 
Address Counter by CLKPHO+ at point J. This 
address is latched in the U4 Section 0 Address 
Latch. The address is latched by the low level at 
the negative-going transition of CLKPHO-. Refer 
to point B on the diagram. The address is held 
latched for the duration of the low level. 

The Address Counter is advanced one count by the 
positive-going edge of CLKPHO+ (point K on 
the diagram). This point coincides with the 
address latch point B. However, note that 
propagation time delays the arrival of the new 
address at Section 0 until after the current address 
has been latched. The new address at Section O is 
LLL, the current address is AAA. The write enable 
inputs of the Section 0 RAMs are also brought low 
at point B. This write enable pulse is heid true 
until the positive-going transition of CLKPHO- at 
point L. The data and address inputs are both held 
stable for the duration of the pulse. 

The 93422 RAMs are described in the following 
paragraphs. The minimum write-pulse length, 
specified as 30 ns, is always exceeded. Even 
using the minimum CLKTTL period of 20 ns, the 
write-pulse width is 3 x 20 ns = 60 ns. The data is 
clocked into the Data Flip-Flop one CLKTTL 
period ahead of the write pulse. This provides a 
data setup time of at least 20 ns, four times the 
specified 5 ns minimum. The address is latched in 
the Address Latch on the same clock transition that 
starts the write pulse. However, the address has 
been stable for much longer than the required 10 
ns. The total time is approximately 70 ns as 
follows: the time is 50 ns minimum in the Address 
Counter for the Section 0 RAMs. In addition, it 
has been stable for 20 ns minimum in the preceding 
Address Latch for the RAMs in Sections 1, 2 and 
3. 
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At point C the postive-going edge of CLKPHl-
clocks data word CC into the Section 1 Data Latch 
U40. Data has changed since point A because the 
data is being sent to the Data Flip-Flops at the 
CLKTTL rate. The latches are connected in 
parallel to the onboard Timing Data Bus. 

At point D, the AAA address being held in the 
Section 0 Address Latch is latched into the Section 
1 Address Latch by the low level of CLKPHl-. 
Note that although a count increment has been 
started in the Address Counter, address AAA can 
still be used by Sections 1, 2, and 3. This is 
because of the series loop connection of the 
Address Latches. The write-enable inputs of the 
Section 1 RAMs are also brought low at point D, 
thus storing word CC. 

Data word AA is now written into the Section 0 
RAMs at address AAA. Data word CC is written 
into the Section 1 RAMs at address AAA. Data is 
clocked at point E and addresses latched at pin F. 
This operates so that data word EE is written into 
the Section 2 RAMs at address AAA. Similarly, 
data word GG is written into the Section 3 RAMs 
at address AAA 

Each address stores four consecutive data words, 
one in each RAM section. Each RAM section 
stores every fourth data word in consecutive 
addresses. When the Address Counter has reached 
maximum count, each RAM section conains 256 
data words. This makes a total of 1024 data words 
interlaced in the four RAM sections. 

At the next CLKPHO+, the Address Counter 
overflows and starts over at address 000. Data 
collection may end at any address count, and on 
any one of the 4-phase clock pulses. 

At the end of data collection (post-trigger tenninal 
count), CLKTTL stops. This stops the Qock 
Generator which, in tum, stops the Address 
Counter. This leaves all Timing RAM Address 
Latches and Data Flip-Flops in the same state as at 
the last memory write. The Control Program reads 
the Last-Word Address Port to find the address of 
the last word stored. It also reads, from the Status 
Port, the state of the four tlitJ-flops in the Clock 
Generator. This defines which RAM section 
stored the last word at that last address. The 
Control Program can then locate the address and 
RAM section for any desired stored data word. 

After the CLKTIL has stopped, the Control 
Program can read data wordS from the Tuning 
RAM. This is done by bringing the Address 
Counter load control lines low with signal 
RDRAM· received from the Address Decoder. 
The Address Counter receives addresses from the 
Processor Address Bus. In this load mode, the 
incoming addresses are sent straight through the 
Section 0 Address Latch, U4. The Control 
Program also clears the Cock Generator flip-flops 
with CLRLKG- received from the Control Port. 
This brings all clock outputs to the RAM address 
latches high. This holds all four Address Latches 
in the transparent mode. 

The sequence of operations is described as 
follows. The Control Program places an address 
on the Processor Address Bus. That address is 
sent by the Address Counter to all four Address 
Latches in the loop. Note that all four RAM 
sections are addressed simultaneously. The 
Control Program can select the RAM section that 
contains the word to be read. That RAM section is 
selected by activating the proper RAM output
enable line. This signal is one of EORAMO
through EORAM3-, and is sent via the Address 
Decoder. 
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12.2.4 Data Comparators 

There are eight Data Comparators, one for each of 
the eight parallel incoming data lines. The 
incoming data may be sent from the Waveform 
Control board, or from the Model 80 probe. If 
sent from the Waveform Control board, the data is 
applied only to the Data Selector and the ECL-to
TIL translator. The Data Selector selects either the 
Waveform or Timing data. If sent from the Modei 
80 probe, the data is acted upon by two comparator 
functions. The first of these detects any glitch in 
the data. The second detects any match with a 
corresponding ann or trigger-word bit 

The 800 Series Logic Analyzer operation defines a 
glitch as follows: A pulse on a data line that 
exceeds the selected voltage threshold and is 
shorter than the selected analyzer clock period. 

A user definition of a glitch may be as follows: A 
pulse shorter than the normal data period or target
system clock period. Since the analyzer clock 
period is usually shorter than the incoming data 
period, many such user-defined glitches are 
processed as data. They are, therefore, displayed 
to the user without requiring the use of the glitch 
capture mode. 

Selection of glitch-capture or sample mode of input 
data is made on a line-by-line basis by menu
prompted keyboard entries. The Data Comparators 
allow the Control Program to turn glitch capturing 
on or off for each incoming data line. 

Data Comparator 0, shown on sheet 4, consists of 
the following components: 

a U48B,C, sections of a iO i02 quad NOR gate. 

b. U47A, one-half of a 10130 dual latch. 

c. U36B, one-half of a 10131 dual master-slave, 
positive-edge clocked, type D flip-flop. 

d Ul9, a 10117 dual 2-3-input OR-AND/OR
NOR gate. 

e. U31B, one-fourth of a 10158 quad 2-input 
multiplexer. 

f. U30A, one-fourth of a 10125 quad ECL-to-TIL 
translator. 
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This circuitry performs the data comparator and 
data selection functions for data bit 0. 

Data Comparators 1through7 (sheets 3 and 4) 
operate identically to Data Comparator 0. The IC 
numbers and signal term names differ. 

The following description Data Comparator 3 can 
be applied to the other seven Comparators. Refer 
to Figures 12-3 and 12-4. 

Timing data sent from the Model 80 Probe is input 
to the Comparator in differential form. That is, as 
two signals of opposite polarity, labelled D3+ and 
D3-. D3+ is sent to the D input of Data Latch 
U37B. The common clock input for the U37 dual 
latch (C-) is left unconnected and is pulled low 
internally. The two latches in U37 are therefore 
controlled independently by their individual CE
inputs. The CE- input of U37B is received with 
signal D3G+/S- (Data Bit 3, Glitch +I Sample -). 
Signal D3G+/S- is sent from the U23 section of the 
Control Shift Register (sheet 4). 

If the sample mode has been selected for Data Bit 
3, the CE- input of latch U37B is held low with 
D3G+/S-. 

When the CE- input is low, the set and reset inputs 
of U37B are inhibited. This causes the Q output to 
follow the D input Thus, in the sample mode, 
Data Latch U37B has essentially no effect Timing 
data is sent straight through to the D input of Data 
Flip-Flop U32A. U32A is a master-slave, type D 
flip-flop that is clocked by the positive-goinJ edge 
of the clock signal. The U32A clock input IS 
received with signal CT (Clock, Timing). CT is 
received, via U44A, from the Clock Control on the 
Timing Control board. 

The CT clock is keyboard-selected as either 
external or internal. If the clock is internal, the 
clock period is also keyboard-selected. For timing 
analysis, the clock is usually selected as internal. 
The clock pericxl is usually selected to be shorter 
than the data period by a factor of at least 10. This 
ensures that resolution will be adequate. 

When the glitch-capture mode has been selected for 
Data Bit 3, the CE- input to U37B is held high 
with signal D3G+/S-. The latched mode is 
defined as when the CE- input is high. 1rl this 
mode, the D input has no effect and U37B 
responds only to the set and reset inputs. The 
outputs of Comparator Gates U49C and U49D are 
sent to U37B set and reset inputs, respectively. D3-
and the U32A Q output are applied to the inputs of 
gate U49C. The D3+ and the U32A Q- output are 
applied to the inputs of gate U49D. 

Comparator Gate U49C detects positive-going 
transitions in D3+ by detecting the negative-going 
transitions in D3-. Comparator Gate U49D detects 
any negative-going transitions in DE+. Any 
positive-going transition in DE+ (whether by data 
or glitch) sets latch U37B. Any negative-going 
transition in D3+ resets latch U37B. The U37B's 
Q output is clocked into flip-flop U32A as in the 
sample mode. 

Note that the ECL devices used in the Comparator 
circuits are fast enough so that any glitch pulses 
~ nS will be detected. 

Operation of the Arm-Bit and Trigger-Bit 
Comparator Gates is described as follows. 

The upper OR gate of Ann-Bit Comparator Gate 
U9B receives the Q output of U32A and software
generated signal AW3Bl-. This is the Ann Word 
3-Bit selected as .1 -. The lower OR gate of U9B 
receives the Q- output of U32A and signal 
A W3BO.. These A W3B signals are software
generated in accordance with keyboard selection. 
They are generated by US of the Control Shift 
Register in the Processor Interface. The output of 
the NANO gate in U9B is ANDed with the outputs 
of the other seven Arm-Bit Comparator Gates. All 
seven Comparator Gate outputs must be low in 
order to produce a low TA- output signal. 
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If Ann-Word Bit 3 was keyboard-specified as a 1 
(high), then signal A W3Bl- is held low (true) and 
signal A W3BO- high. If arm bit 3 was specified 
as a 0, the Control Program holds A W3Bl- high 
and A W3BO- low. If arm bit 3 was specified as 
X (don't care)., the Control Program holds both 
AW3Bl- and AW3BO-high. 

Assume that arm bit 3 was specified as a 1. Signal 
A W3BO- will be high, and the lower OR gate of 
U9B will always have a high output. This will be 
true regardless of the data input This leaves the 
upper OR gate in Control of the U9B NAND gate 
output Signal A W3Bl- will be low, and as long 
as U32A-Q (that reflects D+) is low, the output of 
the upper OR gate will be low and U9B-14 will 
contribute a low to the wired AND output TA-. If 
the outputs of the other seven Arm-Bit Comparator 
Gates are also low, TA- will be low. This 
indicates that an arm-word match has occurred. 

If arm bit 3 was specified as a 0, U32A-Q- goes 
high (indicating that D3+ is low). Signal U39B-14 
will contribute a low to the wired AND output 
TA-. 

If arm bit 3 was specified as an X, the output of 
both OR gates will always be high (because both 
A W3Bl- and A W3BO- are high). Signal U9B-
14 will constantly contribute a low to TA-. 

In the glitch-captme mode, the captured glitches 
will have the same effect as data on the operation of 
the Ann-Bit Comparator Gate. Spurious bit 
matches can be prevented by a keyboard-specified 
arm-word filter setting of 2. This designates that 
the arm-word match must be present at least two 
clock periods inorder to be acted upon. However, 
filter setitngs greater than 2 must be used with 
caution when the signal period is less than 10 times 
the clock period. 

Note that the filtering action affects only the arm
word and triggering-word match function. It does 
not affect the storage and display of collected data. 
Refer to the Trigger Filter circuit shown on the 
Timing Co~trol schematic, sheet 3. 

The Trigger-Bit Comparator Gate operates in 
exactly the same way as the Arm-Bit Comparator 
Gate. The output of U9A, TT-, is connected in a 
wired AND with the outputs of the other seven 
Trigger-Bit Comparator Gates. 

Data Selector U31D is used by the Control 
Program to select either Timing data or Waveform 
data. The selected data will be stored in the Timing 
RAM. Bit 3 Tuning data is sent from U32A-Q to 
input B of U31D. Bit 3 Waveform data, WE3, is 
sent from the Waveform board via pin S2-50 to 
input A of U31D. Signal DSELT +/W- is the 
Data Select Tlllling+/Waveform- signal. 

DSEL T +/W- is used to select one input or the 
other as output to the level translator Ul 7C. The 
output of U17C, TDB3 (Timing Data Bus bit 3), 
is placed on the onboard Tnning Data Bus. This 
signal is applied to the inputs of the Data Latches in 
the Timing RAM sections. 
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13.1 INTRODUCTION 

The Model 800 200 MHz Timing Analyzer consists 
of one Timing Control board (description follows) 
and two Timing Memory boards (described in 
Section 14), each handles 8 channels of data from 
the two M81A Probes. The analyzer samples 
incoming data at 200 MHz on all channels using an 
internal clock, and at 75 MHz using an external 
clock. Hardware registers and counters on the 
Timing Control Board (TCB) are loaded by the 
Control Program The loading is done using 
information entered at the keyboard with the aid of 
the TIMING menu. The Timing Control board 
serving as a peripheral to the microprocessor on the 
CPU board directs the collection of timing data on 
the Timing Memory Boards (TMB). 

13.2 DESCRIPTION 

A block diagram of the Timing Control board is 
shown in Figure 13-1. Also refer to the schematic 
diagram 166-031301, board layout and parts list 
that are included at the end of this manual. Tables 
of connector pins versus signal names for all 
motherboard connectors are provided in 
MOTHERBOARD CONNECTIONS. An 
alphabetical list of ali interboard signals is also 
provided. The GLOSSARY section offers 
explanations for terms that may be unfamiliar. 

PROCESSOR CONTROL BUS 

ARMUNK 
U17,Ul8,Ul9A,U68 

TRIG.UNK 
UIS,Ul6,Ul9,U72 

PROCESSOR INTERFACE 
Ul0,U49,US3,U62,U63,U64 

ARMFll..TER 
U17 A.U32A,U33,U34 

U47B,U48A,U73A 

TRIG.Fll..TER 
U1S,U30,U31,U32B 

U47C,U48,U73 

DELAY COONl"ER 
.t SEQUENCER 

U3,U4,U8,Ul2.U13,U14,U27 
U28,U29.U3S,U36,U43,U44 
U4S,U46,U49,US7,US8,U2 

U32C.US9,U6 l,U6S,U67,U42A 

"==-~~~~~ CLOCKS/TIMING 

POST TRIG. 
COUNTER 

US,U6A,U7,U20 
U21,U32,U47 A.USO 

US1,U66,U3SA 

U6,U9,Ul t.U22,U23,U24,U2S,U26.U27,U37,U38,U39 
U40,U41,U42.U47,US2,US4.USS,US6,U66,U70,U71 1-4---------------

Figure 13-1: Timing Control Board Block Diagram 



13-2 I Model 800 C, D & E Timing Control Board (200 MHz) 

The functional units of the Timing Control board 
are as follows: The Processor Interface, 
ARM/TRIG link, ARM/TRIG filter, Clocks & 
Timing Control, Delay and Post-trigger Counters 
& Sequencer. These units are discussed in detail in 
the following subsections. 

All the functions of the control boards are loaded 
through the shift register using the processor data 
bus. The ARM/TRIG link circuit is provided to 
link the ARM or TRIG to any combination of 
State, Waveform and/or the rear panel external 
inputs. Use of these linking functions is menu 
programmable. The output of the link circuit 
drives the filter circuit and enables the filter counter 
when ARM (or TRIG) occurs. If the ARM is still 
active when the filter counter counts to 0, then the 
filter output will go active. The filter can be 
programmed from 2 to 15. 

The output of both filters drive the Sequencer. The 
ARM output starts the delay counter. When the 
filter output for TRIG occurs (if the programmed 
conditions are met such as trigger before count, or 
trigger after count) then the output of the sequencer 
will go high. This signal is called PrENB. It is 
the rear panel BNC LINK signal from the timing 
analyzer, and also activates the post-trigger 
counter. Post-trigger counter starts counting a 
preset value (which is 1000 minus the menu value) 
and then generates the HALT signal. HALT 
inhibits all clocks and sets a flag to let the 
processor know that the collection is complete. 
When reading the memory data, it again uses the 
processor ~ta bus. 

The timing analyzer has two sources for the clock, 
internal and external. The internal clock runs from 
5 nS to 50 mS. A 200 ?vlHz oscillator produces the 
fast clock and dividers generate the rest from this 
source. The external clock comes from the probe. 
Its rate can be from DC to 75 ?vlHz and has a 
selectable active edge. 

13.2.1 Processor lnterf ace 

The processor interface controls loading of the 
Timing Control board with data and addresses 
received from the processor via the S 1 data/address 
bus. 

Refer to sheet 6. This sheet depicts the processor 
and status interfaces. Two data bits are received 
from the processor data bus: DBO serially loads ten 
shift registers: U12, U13, and U67 (sheet 2) 

U19, U72, and U73 (sheet 3) 
U66 and U21 (sheet4) 
UlO and U53 (sheet 5) 

It is this data that provides most of the information 
used on the Timing Control board. The other bit, 
DBl, sets the HALT via latch U49. 

The address decoder consists of 1-of-8 decoder 
U63. It receives the six bits of address information 
allowing selection of the processor clock, 
PROCCLK, the shift re~ter clock, SRCL~ 
which loads the shift register, and RESET to clear 
any of the controls that have already been set at 
power-on or from previous operations. A fourth 
signal, RdSTAT is sent from U63 as the enable 
in{>!lt ~~tatus Buffer U62. U62 is used as 
ECLIITL interface to the bus. U64 is used to 
translate levels (1TL I CMOS & ECL) from the bus 
to the rest of the circuits. 

The circuitry associated with U62 comprises the 
status interface. This interface reads the status of 
the sequencer. For example, status may be read 
when the sequencer has detected the arm pattern 
and is ARMed, or when the sequencer is waiting 
for the counter to finish counting, or when waiting 
to detect the trigger bit pattern. When the trigger 
occurs and the collection has been completed, the 
system is in a halt position and the status interface 
outputs indicate it has finished. 
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13.2.2 Clock Generator 

The circuitry at the top of sheet 4 is the internal 
clock and counter/select logic. Oocking is 
generated by this logic for both internal or external 
clocks. Internal clock uses a crystal controlled 
oscillator running at 200 MHz. This is comprised 
of crystal Yl, NOR gates U9, Ll, R4, and the 
associated capacitors. 

To select 200 :MHz, the signals INTCLKl, 
INTCLK2 are output in section C3 at U 6, pins 2 
and 3. The 200 :MHz also is applied to divide-by
two flip-flop U22, which produces 100 MHz. The 
100 MHz is sent to a series of four decade counters 
U23, U24, U39, U54. U39 and U54 are CMOS 
dual counters producing two decades of output 

13.2.3 Clock Control 

The 100 :MHz (10 nanosecond) signal and all 
outputs of the counters are sent to multiplexer U38. 
The output provided is from 10 nanoseconds to 10 
milliseconds in decade steps, selected by SELA, 
SELB, and SELC. The selected multiplexer 
output is sent to the biquinary ECL divider U 52, 
from which a divide-by-two or divide-by-five may 
be selec~ by enabling the appropriate NOR gate 
of U37. This allows the selected frequency to be 
further divided-by-one, two or five by select 
signals DIVl, DIV2, or DIVS, respectively. 
The selected frequency is determined by the 
loading of the shift registers UlO, U53 shown in 
section D of sheet 5. 

The external clock is received from the probe at 
receivers U71 shown in section C6 on sheet 5. 
The qualifier bit, QCLK also is received at U71. 
The user can menu select the clock qualifier as a 
one, a zero or a don't care. If this qualifier input 
line is not used as a clock qualifier, it can be 
applied to the circuit as an edge qualifier via flip
flops USS, U40 and NOR gates U25 in section 
BS. The external clock and qualifier are sent to 
transparent latch U 56 in section C4. Then the 
clock is applied to buffer NOR gate U41 and sent 
out as CLKAl, CLKA, CLKB. 

If the internal clock were selected, then the external 
clock will be disabled. This is done on the menu by 
not selecting either the positive or negative edges of 
the external clock. If neither edge is selected, then 
no external clock has been selected, but instead the 
internal clock. The internal and external clock 
outputs are tied to~ther at NOR gates U26. These 
signals are used within the control board as 
CLKAl, and are sent to each of the 11Illing 
Memory Boards as CLKA and CLKB via coaxial 
cables. In this way, the clock sent from the control 
board is exactly the same throughout the entire 
system. The two that are sent to the memory 
boards are not carried through edge connectors 
because the frequency is up to 200 :MHz. T'ne 
biphase logic NOR gates in Ul 1 are not presently 
used. 
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13.2.4 Arm/rrigger Control 

Refer to sheet 3 of the schematic. Two ARM 
signals are received by Ul8, one for each of the 
two Tiinin~ Memory boards. Likewise, two 
TRIGger signals are received by U 16. The 
external signals received by U68/Ul 7 are external 
link (EXT), a waveform link (WTRG), and a 
signal called LINK from the state analyzer or rear 
panel BNC. These in:puts can be used for either an 
ARM or TRIG condinon. 

Shift registers U 19 and U72 control which signals 
are used as ARM and TRIG conditions, in 
response to the menu setup. 

One additional timing qualifier is available. It is 
called TRIGQ and is derived from the probe A 
QU ALifier input, via circuitry on sheet 5 discussed 
earlier. It may be menu programmed either as a 
zero or one level qualifier, a don't care, or as a 
rising or falling edge qualifier. It is called the 
ARM edge qualifier on the menu. When all of the 
qualifiers are satisfied, the outputs of U17 and U18 
will go low. These ECL outputs are tied together 
as shown in a wired-OR arrangement 

The ARM filter circuit shown in section 03 of 
sheet 3 is comprised of ARM filter hex counter 
U33, latches U34 control, shift register U73 and 
the associated gates. In a similar TRIGger filter 
circuit, U30, U3 l, U73 are used, shown at section 
B3 of the sheet As these two filters are similar, 
only the ARM filter will be discussed. Since the 
counter cannot set up in less than 5 nanoseconds, 
it's clock is delayed one clock period by 
U34A/U32A before a countdown is started. For 
example, when all the arm and linkage occurrences 
have been satisfied, it is time to start the filter's 
countdown. U33 pin 9, the COUNT/LOAD· 
input is pulled high by Ul 7 A. With a 200 MHz 
asynchronous clock frequency, the next clock will 
occur in less than five nanoseconds. Instead of 
starting the count on the next clock, it waits one 
additional clock. 

This allows over 5 nanoseconds, typically 7-8 
nanoseconds, which will satisfy the setup time for 
counter U33. If this counter is loaded with a zero, 
it signifies that the filter is OFF. In this case, the 
signal will pass directly through latch U34 and the 
next clock will cause the ARM output. Otherwise, 
the counter decrements to zero, and U48A-15 
enables U34. 

The output ARM and lRIGger signals are sent to 
the delay counter circuits shown on sheet 2. 
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13.2.S Delay Circuits 

Once the user defines the ARM and TRIGger 
events, as described earlier, he can also choose to 
program a delay between the two. The delay count 
may require the TRIG event to occur BEFORE, 
AFTER, or ON nnnn CLOCKS, or BEFORE or 
AFTER nnnn ARMS. 

Refer to sheet two of the scheuiatics. A 14-bit 
presettable counter is formed by U28, U27, U42, 
all 10136 counters, and Ul4, a 10H131 dual flip
flop, with associated gating. It is loaded with a 
delay value by the control program via shift 
registers U12 and U13. It begins counting down 
when ARM occurs, and when zero is reached, it 
outputs TC+ (Terminal Count) and TC- at U45 
pins 15 and 9. U45-14 also goes high, which 
inhibits further counting. 

TC- (U45-9) is high until the count expires, which 
blocks a low-going trigger signal from passing 
through flip-flop U46B. This is acccomplished by 
pulling high the wire-OR connection with the -
TRIG signal at U44-15 (section B-3); a low state 
would be required to allow a trigger. If menu
selected (by a low SET2 signal at U46-12), this 
allows a trigger to pass only AFTER the delay 
period. Similarly, TC+ goes high only after the 
count expires, and thus allows triggers to pass 
through U46A only BEFORE the delay is over. 
That mode is enabled by a low SETI signal at at 
U46-5. In either case, the U46 output PfENB 
(Post Trigger Enable) goes high only when the 
menu-selected sequence is met PTENB is also 
latched by U45A,B, and sent to the mother board 
as Ff+ (Fast Trigger), which is a LINK signal to 
trigger the state analyzer or other slave. 

Clocking for the delay counter, CLKC, comes 
from U4-4 (section C-6). Two sources are 
possible for this clock: CLKAl (U36-13), the main 
timing analyzer clock, is selected by CLKEN (U36-
12); or occurences of the +ARM event (U32-7) are 
selected by ARM ENB (U32-6). The enable 
signals are set by the control program to allow a 
choice of delay-by-clocks or delay-by-ARM
events. In the latter mode, the delay counter 
decrements each time the ARM condition appears 
and disappears (goes true, then false). 

The -ARM signal, indicating the ARM condition is 
now true, is received by U35-4 (section B-6). 
This exclusive-OR gate normally inverts the -ARM 
signal to its positive-true sense, but can also pass it 
unaltered if MODE SELect from the control 
program is high. When an ARM occurs, U35-3 
goes high. An R-S latch U59 A,B is then set, and 
continues to hold the line high even after the ARM 

IT~9~: E~~ :lri~ 1~~~ ~~~i:~~~~?:~ 
2, 3, and 4. 

U29 pin 2 goes to four inputs of U2, and disables 
the control signals that preset U14 and prevent 
counting. Ul4, the top two bits of the delay 
counter, is thus allowed to begin counting. Pin 2 
also goes to U3-7, which creates a two-clock delay 
before releasing U14's reset line. This allows 
sufficient setup time in the counters at the highest 
speeds. 

U29 pin 3, when the first ARM occurs, sets dual 
flip-flop U57, whose outputs enable U44 to pass 
the-TRIG signal. U58 can also be used to enable 
the trigger signal under certain menu conditions. It 
is set by the inverse of the ARM signal. 

U29 pin 4 controls the COUNT/LOAD- input (pin 
9) of the delay counters U28, U27, and U42. 
When ARM occurs, the line goes high and they are 
allowed to begin counting. Prior to ARM, the 
counters are still in the LOAD state. 
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13.2.6 Post-Trigger Counters 

The post-trigger counters are found on the lower 
part of sheet 4. A ten-bit presettable counter is 
formed by U20 and U7, 10136 four-bit counters, 
and U50, a 10H131 dual flip-flop. The counter is 
loaded by the control program with the the number 
of samples to be taken after trigger. Shift register 
U21 loads U7 and U20, while U50 is loaded by 
manipulating its set and clear lines via U66A and 
U51. 

Signal PTENB, Post-Trigger Enable, starts the 
count down. Cock signal CLKF at U50 pin 6 is a 
buffered CLKAl, the main timing analyzer clock. 
When the count reaches zero, the output of NOR 
gate U6A goes high. USA,B form an R-S latch 
that continues to hold the line high. U32 passes 
the signal +HALT, which stops the internal clock 
via U22 and informs the processor that collection is 
finished. Two gate delays later, U60 sends 
+HALT to the two Tuning Memory Boards. 

13.3 TIMING CONTROL SIGNAL LIST 

The Model 800 C, D & E Timing Control Signal 
List is located on page 13-7. 
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MODEL 800 C, D & E TIMING CONTROL SIGNAL LIST 

SIGNAL 

200MHZSEL 
ARMENB 
ARM+ 
ARM
BIPHASE+ 
BIPHASE
CLKA 
CLKB 
CLKEN 
CT 
EXTCLK 
EXT(TTL) 
Fr+ 
HALT+ 
INTSEL 
LARM 
LINK(TTL) 
PROC.CLK 
PTENB 
QO-
Ql-
QCLK 
RESET 
SELA,B,C 
DIV 5,2,l 
SETI 
SETI 
SWNE
SWPE-
Tl-T4 
WTRG+ 

DESCRIPTION 

When low, selects the 200 Wiz clock 
When high, causes delay counter to count arm occurrences. 
Output of the arm word recognizer, high active. 
Output of the arm word recognizer, low active. 
Always low, not used. 
Always high, not used. 
Clock to memory board 
Clock to memory board. 
When high, causes delay counter to count clocks. 
Clock for Counterffimer board 
External Qock Inputs 
External Link Inputs 
TTL level of PTENB used as link output 
When high, inhibits all clocks. 
When low, selects internal clock. 
Goes low when the first arm occurs. 
Link bit between the instrument, high active. 
To initialize delay CNTR. For counting arm occurrences. 
Goes high when ARM, COUNT, TRIG events have occurred. 
When low, qualifies 0 for QCLK. 
When l~=iirtualifies 1 for QCLK. 
Qock q · er inputs. 
Initializes all Flip Flops. 
Selects the internal clock rate. 
Selects the internal clock rate. 
Set high when trigger is expected after N counts. 
Set high when trigger is expected before N counts. 
When low, selects EXT CLK negative edge. 
When low, selects EXT CLK positive edge. 
Selects edge qualifier operation. 
Link input from waveform. 
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14.1 INTRODUCTION 

The Series 800, 200 MHz Timing Analyzer consist 
of one Timing Control board (described in Section 
13) and two functionally identical Timing Memory 
boards (described below), each handles 8 channels 
of data from the two M81 A Probes. The analyzer 
samples incoming data at up to 200 MHz on all 
channels using an internal clock, and at up to 75 
:Mllz ushlg an external clock. The operation of 
only the A Memory Board will be described The 
only difference between the boards is the address 
decoder chips (U46), thereby enablin~ easy 
subassembly fault isolation by swappmg after the 
decoder chip is interchanged. These Timing 
Memory Boards (TMB) store high-speed 
incoming data in a multiplexed high-speed RAM as 
directed by the Timing Control Board (TCB). 
Also, using logic-gate comparators, matches of 
incoming data with keyboard-specified arm and 
trigger words are detected. When specified from 
the keyboard, data glitches are detected and pulse
stretched for storage and display. 

Each board contains analog circuits (on sheet 4) to 
allow setting of the voltages for the threshold from 
the menu control The M81A Probes are connected 
via the motherboard, the daughter board, and the 
probe cables. Differential ECL level Probe data is 
received by receivers U53, U54, U55, shown on 
sheet 2 and applied directly to the two Gate Arrays, 
U41 and U42. These proprietary ECL monolithic 
integrated circuits are housed in a 68 pin leadless 
chip carrier (LCC) package and are available only 
through NICOLET. 

The Gate Arrays each contain sample and latch 
circuits and data comparator (word recognizer) 
circuits. They receive data patterns from the 
probes, sampling and latching them. The 
comparator circuits will recognize a matching 
pattern that the user has defined for TRIGgering or 
for the ARMing, sending a TRIGger or ARM 
match signal to the Timing Control board to 
advance the sequencer state. Note that the ECL 
dJ.~uits hi L1le Gate A...~ys ~~ fast enough so t1.at 
any glitch pulses >3 ns (in ECL logic only) will be 
detected. These are stretched so that they can be 
sent, along with received data, to the memory. The 
Timing Memory board circuits are operating at very 
high speed, 200 MHz, yet the memory chip 
technology is limited to 50 MHz. An 
implementation with four-phase operation between 
the Gate Array and memory is used Thus, there 
are four sets of memory U28-U29, U30-U31, U6-
U7, U8-U9. While data is received at each set of 
memory, every 20 nanoseconds, the Gate Array is 
sending data every 5 nanoseconds to one of the 
four sets of memory. 

This data sampling continues until specific data is 
recognized and the ARM signal is sent out. The 
ARM/fRIGger signals are sent via ribbon cable to 
the Timing Control board for processing. 
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14.2 DESCRIPTION 

Ref er to the schematic 166-031201 and the block 
diagram of the Timing Memory board shown in 
Figure 14-1. Also ref er to the signal list, board 
layout and parts list included at the end of this 
manual. Tables of connector pins versus signal 
names for all motherboard connectors are provided 
in MOTHERBOARD CONNECTIONS. An 
alphabetical list of all interboard signals is also 
provided. The GLOSSARY section offers 
explanations for terms that may be unfamiliar. 

The functional units of the Timing Memory Board 
are the Processor Interface, Timing Generator, 
High-Speed RAMs, Data Receivers and Digital to 
Analog Converters (DACs). These units are 
discussed in detail in this section. 

PROCESSOR CONTitOL BUS 

PROCESSOR INTERFACE 
U2,U3,U4,U5,Ul3,U15,Ut6,U17.Ut8,U24,U25,U26 

Ul IA.,U32,U34,U38,U39,U43,U44,U46,U47 

IOOH SPEED RA.MS 
U5.U6,U7,U8,U9,Ul8 

U28,U29,U30,U3 I 

11MING GENERATOR 
~--' U10,Ul l.Ul3A.,U14.U19 

U20,U21,U23,U33 
U35.U36,U37 

Figure 14-1: Timing Memory Board Block Diagram 
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14.2.1. Processor Interface 

Refer to sheet 3. U47 is the bidirectional bus 
transceiver that will receive the word recognizer 
data and also the data for clock phasing (memory 
chip interweaving). The address decoder logic, 
U46, U34, U44, receives the addresses which are 
used in several ways. The logic generates the shift 
register clock signal (SRCLKIN). The Gate 
Array is loaded wit.11 SRCLKTI--,f cu1d the DAC 
address load signals (-LDl to -LD3) come from 
U44 based on these clocks. The software clock 
(SWCLK) in section B 1 used to clock RAM 
addresses after collection is complete. 

The serial shift register (U26 and U39) is loaded by 
the clock (SRCLKIN) generated by the address 
decoder logic and shifted in level by comparator, 
U43. The clock signal SRCLKIN is also sent to 
the Gate Arrays, U41 and U42, on sheet 2 in 
section C8. This signal controls the word 
recognizer pattern loading in the Gate Array and 
some of the timing circuit control lines to the shift 
register. This shift register is loaded serially only 
through data bit zero (DBO). The data comes from 
the data bus and loaded one bit at a time. The data 
is clocked into the shift registers by SRCLKIN. 
The operation is repeated about forty times to load 
the shift registers. The shift register output (EDO
ED7 + SELECT and control lines) is sent to the 
multiplexers U51, U52 shown on sheet 2. 

14.2.2 Clock Generation 

The 200 MHz clock for this system is generated 
and initiated on the Timing Control board. It is 
sent to the Memory board through the coaxil cable 
shown on sheet 5, CLKA. Several different timing 
signals are generated. A set of four timing signals 
is generated, one for each set of the RAM memory 
spaced at 5 nanosecond intervals. This technique 
is discussed in the next section on Timing RAM. 
Another timing signal generated will control the 
loading of addresses received from the processor. 
The loading always will start from a known 
address which is referenced as 0. It will write data 
into this one location, then the next, but the 
addresses must be set before the data to be 
recorded is present Addresses are set for one 
block while the data is being loaded into a 
previously addressed block, i.e., addresses are 
being "set" multiplexed ahead of the data. 

The timing relationship for writing the data and 
sending the addresses is not feasible at all 
frequencies. It works for frequencies less than 50 
MHz, Over 50 MHz, a different timing method is 
used. The timing generator circuit generates the 
address timing and also generates a different set of 
timing relationships dependant on the clock 
frequency. 
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14.2.3 Timing RAM 

The Timing RAM is comprised of the address 
counter, rollover detector and the Timing RAM 
sections l, 2, 3, and 4. On sheet 2, these sections 
are in chips U30 and U3 l, U29 and U28, U9 and 
U8, and U7 and U6 respectively. Each of the four 
sections stores 256 8-bit words, thus the total 
storage capacity is 1024 8-bit words. The memory 
is arranged so that the 10 nS RAMs can store data 
that is clocked at intervals as short as 5 
nanoseconds. The chips are ECL logic parts, 
Fairchild or AMO 93422 256-word x 4-bit static 
RAMs with 3-state outputs. 

The data received from the Gate Arrays may be 
generated by either the Model 8 lA Probe (as timing 
data), or the Waveform Recorder Board (as 
Waveform data). After collection, data stored in 
the Timing RAMs may be read by the Control 
Pro~ for analysis and display. 

Refer to sheet 2 The data comes from the probes 
through the daughter board and the Motherboard 
P2. Once on the Tuning Memory boards, the data 
is received by 10Hl16's US3, 54 and SS. It is then 
sent to the Gate Arrays, U41 and U42 USl and 
U52 are used to receive data from the Waveform 
board since it uses the A Tlllling board described 
herein to store the flash-converted data. Since U51 
and U52 are multiplexers, EDO-ED7 or the 

200 MHz 
Data Input 
From _ _.,.. 
M81A 
Probes 

Sample/Latch 
Circuitry 

2 

Shift Register 

Waveform data could be sent to the Gate Arrays. 
EDO-ED7 data are written into shift register U39 by 
the processor for the purposes of test Presently all 
factory tests are performed using external patterns 
applied through the probes. It should be noted that 
Gate Arrays are programmable to accept either the 
probe data or the Waveform data at MUXin. See 
Figure 14-2. Once the data is input to the Gate 
Array it goes through a sample and latch circuit and 
then gets clocked into latches. 

The output of this flip-flop goes to the word 
recognizer circuit as well as a 4-phasing circuit to 
stretch the data. The outputs of the word 
recognizer are called ARM and TRIG and the data 
outputs arc called D 11- 044. The data output 
from the Gate Array goes directly into the 
memories. Shown as inductor symbols on the 
schematic Ll-L4 are ferrite beads for isolating 
VCCl from the ground. These function to prevent 
the Gate Array outputs from oscillating. 

The timing diagram in Figure 14-3 (page 14-5) 
explains how the data get written into the 
memories. The data stream (labelled DATA A, B, 
C, etc.) is the data fed directly from the probes 
into the Gate Array. The clock trace is labelled 
CLOCK and is the system clock rate at which the 
data is sampled. This is menu selected. CLK1-
CLK4 are the four-phase clocks derived from the 
CLOCK, but at one-fourth the frequency. 

Multiplexer 

Word 
Recogniars 

16 

16 Data Out 
--- @50Mllz 

ARM 

TRIG 
To Control 
Circuit 

Figure 14-2: Gate Array Block Diagram 
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Figure 14-3: TimJng Diagram 
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As is indicated in the timing diagram, the four
phasing allows the data to be present four times 
longer than the sample rate. This makes possible 
the memory writing when data is sampled at the 
maximum 5 nS interval. This timing relationship 
remains in effect regardless of sampling speed. 
When the collection is made, all of the high speed 
RAM's (U6, 7, 8, 9, 28, 29, 30, 31) are chip 
enabled, but the write signal to each byte happens 
at different times. However, when the data ts read 
by the processor for display purposes, only two 
RAM's at a time are enabled and their output is 
read through U5 and U18 (3430). These chips are 
in effect ECUITL translators with tri-state outputs. 

While the analyzer is collecting, the addresses to 
the RAM's are provided by the address counters 
U15 and U16 (10136, sheet 4). As indicated in the 
timin~ diagram, addresses to the memories 
associated with phase 1 and 2 is one half phase 
offset from phase 3 and 4. This is done by 
latching the addresses for phases 3 and 4 mto U2 
and U3 (10153) one half phase later. It should 
also be noted that the address counter starts from 
FF and counts down to 00. If the data collection 
rolls over in the memory while looking for a 
trigger, the OVER FLOW bit gets set by Ul 7 
( 10131) to indicate this fact to the processor. 

After collection is done and while the collected data 
is being read by the processor for display, the 
address for the memories is determined by the 
processor. These incoming addresses are 
translated from TfL to ECL by U24 and U25 
(10124). In this case, the counters function as 
latches, latching the address that the :processor is 
sending. Write signals to the memones are 
generated by U20 and U21 (10H131, sheet 5). 
When the analy7.er is done collecting, the 
hardware, status gets latched in U33 (10186) and 
read by te processor through U37 (3430). This is 
done for calculatinJ the last address of the memory 
with valid data. Prior to the processor addressing 
the memories for read, it sets WR1-WR4 high so 
that nothing will be written. 

When the Tuning Memory board has triggered and 
collected all of the data, the status is read by the 
processor, then the software clock SWCLK will 
clock the RAM addresses. The SWCLK is sent to 
the address counter via a wire-OR connection at 
U15-13 (sheet 4, section 05.) This logic is now 
no longer using 200 MHz analyzer clock from the 
Tuning Control board, but is using the clock 
received from the processor. 

On sheet 4 in section 06, the address data (A2-A9) 
for presetting the Address counters U15 and U16 
is received directly by TfL to ECL translators 
(U24, U25) from the processor via the mother
board. The translator outputs are inverted since the 
counters Ul5, Ul6 are used as decrementing 
counters. In the 700 Series hardware, 
incrementing counters were used and thus those 
address lines were not inverted. The inverted 
address data are sent to hex counters Ul5, U16 
which are wired in cascade to produce an 8 bit 
output. The 8-bit output is sent to the input of 
address latch U2 and U3. _The description of their 
interaction follows. 
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The address counter starts at 000 and decrements 
the address one count When the timing analyzer is 
being loaded, it will start with this known address 
sent by the processor as a preset The software 
will always load address 0 which will be translated 
into timing memory as address FF. The high 
speed recording RAM counters U15 and U16 must 
be in the preset or load mode and require a clock 
signal. When -PRESET is low, the counters will 
be in the preset mode (pin 9 low). w"nen . 
-PRESET is high, the counters are in a countdown 
mode (pin 9 high). The -PRESET signal is 
software controlled as is the software clock signal 
SWCLK. The sequence then is as follows: 

a. The software holds the addresses on the address 
lines. The data is received, translated and 
inverted by U24, U25. The counters are held iii 
the preset mode by -PRESET being low. 

b. When the software instructs the logic to latch 
the address, the software clock is pulsed. The 
address data is loaded by the two counters and 
latched. 

Each time the software clock goes high, it causes 
the counter to be decremented by one if in the 
countdown mode; or if in the preset mode, it will 
cause new address data to be latched. The 
software clock also is sent to negative D-latches 
U2, U3. The negative 0-latch outputs only follow 
the input if the clock input (pin 13) is low. When 
the clock goes high, it latches the contents and will 
not change, regardless of the input signal. Thus, 
when the clock goes high, the negative 0-latches 
latch the current address data and the counter 
decrements by one. On the next half-cycle, the 
clock goes low, and the latched values will be sent 
from U2, U3. On the rising edge of the clock 
signal, the data for U2, U3 become stable and 
U15, U16 data are changed. On the falling edge of 
the clock signal, the counters remain stable in 
preset mode, but the outputs of U2, U3 change. 
The output of the counters Ul5, U16 are used for 
the A side of memory, phase 1 and 2. The outputs 
of the negative D-latches U2, U3 are used for the B 
side of memory, phase 3 and 4. 

When the function is complete, the software reads 
the status. This information includes the "last 
address used" location, which phase was written 
last, and whether the overflow bit (U15 pin 4) was 
true. This information is used to determine the 
location of the trigger word in the Timing RAM. 

To determine the last address written, the carry 
out (pin 4 of U15) is monitored by ECL-to-TTL tri
state translator, U38. w"nen strobe 2 (signal -
ST2) becomes active ECL data is translated to TTL 
data and sent to the data bus. The software 
monitors the processor data bus bit 05 output of 
U38, if it is not 0, then counter U15 has not 
reached terminal count and another software clock 
signal is sent. When bit 05 sent from U38 is 0, 
then the software uses the number of clock signals 
sent to determine the last memory location used. 

Translator U38 also is used to keep track of the 
overflow bit. The most significant bit of the 
counter Ul 5, AA 7, is high during the countdown. 
This is changed when the counter completes 
decrementing from FF to 00, then AA 7 goes low. 
This bit is the clock input to flip-flop Ul 7. When 
U17 is clocked, the inverted (Q-) output goes high 
indicating OVERFLOW to be true. This condition 
means that the memory has rolled over and is read 
by the software via U38. 
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14.2.4 Threshold Level DAC's 

A difference between the Model 800 A and B 
Systems and the Model 800 C, D, & E Systems is 
that in the latter systems, up to three different 
thresholds are used for vanous inputs in each 
probe. Probe A uses different hardware for 
channels 0-3, channels 4-7, and the clock/clock 
qualifier inputs. Probe B's channel grouping for 
thresholds are the same, but the clock/clock 
qualifier group is not used On the menu there are 
five threshold groups, three for the A board and 
two for the B board. Each time the operator writes 
into one of these fields to alter the factory default 
settings, he then executes COLLECT, and the data 
is written into the selected DAC. The thresholds 
may be set from +6.35 volts to -6.4 volts. All 
three groups are provided for with necessary DACs 
in both the A and B Timing Memory boards. 

The processor data bus received at U47 is sent in 
parallel to the three DACs (U48, U49, USO) in the 
threshold circuits, as shown on sheet 4 section 
NB/C6. The three sets of DAC808 DACs and 
LF347 op-amps all operate in an identical manner. 
These DACs each have a self-contained latch. This 
simplifies the operation to sending the binary data 
to the DAC input and enabling a load signal (LDl, 
LD2, LD3). The data is received in parallel by all 
three DACs, but each DAC has a different load 
address. The proper DAC load address line goes 
low (-LO l, -LD2 or -LD3) and the data is latched 
into the proper DAC. The DACs output a current, 
so a current-to-voltage converter op-amp (U45) 
provides the function of converting the output into 
an analog voltage. The current output of the DACs 
may be from 0-2 milliamperes. 

The reference voltage for all DAC's should be set 
to -10.0 V at TPl by R38. If OOH (the lowest limit) 
is written into the DAC from the bus, then there 
will be no current flowing from the DAC. With no 
current flowing through the 6.49 K Ohm resistor 
(R28, R29, or R30), there will be no voltage drop 
across the resistor, therefore the circuit output will 
be -6.40 volts. However,if FFH (the upper limit) 
is written into the DAC from the bus there will be 2 
ma current flowing out (this 2 ma current should be 
adjusted by the lK Ohm resistor provided at the 
input of each DAC while monitoring the output 
voltage). This current flows into the 6.49K 
resistor and causes approximately + 13 volts of 
voltage drop. Since one end of the resistor is at -
6.40 the other end will be at +6.35. The voltage 
+6.35 is achieved by adjusting the 1~ pot R40-
R42. For every increment between OOH and FFH 
(256 steps), the output voltage ranges from -6.40 
to +6.35 in 50 millivolts increments. 

The data for the DAC's go through a transceiver 
U47 (74F245) from the data bus and write signals, -
LDl to-LD3, are from the address decoder circuit, 
U46 (6349) and U44 (74LS139). These -LD 
signals are low active and should go low no sooner 
than 50 nS after the data setup. This is the purpose 
for the delay through U43 (LM 339, pins 9 and 
14). 

The DAC cmrent may vary up to 2% between 
DACs, so an adjustable calibration voltage is used 
to set each DAC. This adjustment is made using 
R40, R41, R42 for U48, U49 and USO, 
respectively. The reference voltage is generated by 
Z.Cner diode CRl (J .S V) plus diode CR2 (0.5 V) 
providing an 8 V reference. This voltage is divided 
by the resistor network R36, and R39, R34, R33, 
and applied to pin 10 of the appropriate DAC. The 
potentiometers are used to adjust the output current 
of each DAC as measured at the op-amp outputs. 
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The op-amps (U45) are supplied with a reference 
voltage of-6.40 volts by the voltage regulator VRl 
and the associated resistor network. Potentiometer 
R38 is used to set this voltage to -6.40 volts. · 
These op-amps are configured with a negative 
feedback loop. This means that a voltage on one 
input is equal to the voltage on the other input For 
troubleshooting, if -6.40 V is applied to the 
positive input (pins 10, 3, 12), then the same 
.. ,,...lt-n.rr.:a ~nC'fo anpe'l1"' nn thP nPtT'.lhUP 1nnnt (n1n~ Q 
VV.lL.a5'-' .l.UU.;)~ p '" V.1..1. W. .. '\of .. '-'cU.W.'f''\of .L.uyw .. \¥4.1. ...... .,, 

2, 13). The voltage should vary only by the offset 
voltage of the op-amp (a few millivolts). If the 
voltage is different by more than this amount, a 
faulty component is indicated, either a resistor, 
capacitor or the op-amp. 

To adjust the reference with R38, a value of 00 
HEX is applied to the DACs from the menu. Then 
the potentiometer is adjusted so that -6.40 volts is 
the level at the D AC output. This makes zero 
current flow through the 6.49K ohm resistors R28, 
R30, R29. For this adjustment, program +6.35 
volts into the menu for threshold and setup the 
analyzer to run that value to the DAC by pressing 
COLLECT. This should provide a 2 ma output 
from the nAC '.Jinn~ vnlt~gP nrnn nf ~nnrnvirn~tPhr 

&..&..& W.& ~ .. M.i.&"6.. ...., .......... __,,.,...,,....,.I:' ..,_, ...... .t'..t' .. ""~~ ....... .&. ........ W'" ..... J 

13 volts across the 6.49K resistor R28, R29 or 
R30. Potentiometer R40 should be adjusted so the 
op-amp output at THRESHOLD A (P2- 14) is 
+6.35 volts. Check several intermediate values of 
threshold voltage to verify correct operation. All 
threshold voltages also should be checked at the 
probe to completely verify proper system 
operation. The voltage readings should be accurate 
within 50 millivolts. 
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MODEL 800 C, D, & E TIMING MEMORY SIGNAL LIST 

SIGNAL DESCRIPTION 

DO-D7 
WDO-WD7 
EDO-ED7 
SRCLK 
SR DIN 
CLK1-CLK4 
SELECTMUX 
CLKAl 
ARM*-
TRIG * -
AA0-7 
AB0-7 
BSl-
WRTl-
DO-D7 
Vbb 
LDl-
STl-
HS-/LS+ 
PRESET+ 
PRESET
SWCLK 
HALT-

Data from the Tuning Probe. 
Data from the Waveform Board. 
Data from the Shift Register. 
Shift register clock. 
Shift register data in. 
4-phase clock. 
Selects either WDO-WD7 or EDO-ED7 
System clock for gate mays. 
Word recognizer OUTPUT,ARM 
Word recognizer OUTPUT,TRIG 
Memory address for phases 1 and 2. 
Memory address for phases 3 and 4. 
When low, selects phase 1 memory. 
When low, writes to phases 1 memory. 
Data bus to and from the processor. 
Equal to -1.30 volts, reference for ECL. 
Writes on falling edge data bus value into DAC. 
When low, processor is reading PORT 1. 
Not used, always low. 
lnitializ.es latches. 
Sets memory address counters to be latches. 
Software clock; clocks the memory address into Ul5/U16 
Inhibits all clocks. 
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15.1 INTRODUCTION 15.2 MICROPROCESSOR INTERFACE 

The Counter-Timer/Signature Analyzer (C-T/SA) 
board contains two independent functions that 
share input circuitry and microprocessor 
interfacing. The Counter-Timer section is a full 
function frequency counter and interval timer based 
on the Intersil ICM7226B LSI device. The 
Signature Analyzer is based on a 16-stage tapped 
shift reirister with feedback. This generates a 
calculated number based on a serial bit stream 
received via the input probe. It emulates the 
Hewlett-Packard algorithm for signature analysis. 
Nicolet is under license from Hewlett-Packard to 
produce the H-P compatible signature analyzer. 

Refer to the block diagram, Figure 15-1 and 
schematic 166-009901 (sheet 3). The 
C-T/SA Board occupies J/O space from 70 HEX 
to 73 HEX . The six most significant bits are de
coded by U5 (74LS32) and U6 (74LS10). These 
output signals are used to gate U16, a 74LS138. 
The most significant select bit is connected to the 
S 1 (pin 47) sign.al of the orocessor. This deter
mines if the cycle is a react or write. Consequently, 
outputs Y 4-Y7 are J/O read select lines, and YO
Y2 are write select lines for addresses 70-73, 
respectively. These signals are used for the 
functions described by their names on the 
schematic. 

WORD >-------------------------RECOGNIZED 
INPUT >-----------

START 

PRES CALER 
&INPUTMUX 

U8-Ul0,U17, 
Ul9,U30 

SIGNATIJRE 
ANALnER 
FEEDBACK 

SHIFT REGISTER 
Ull-U14, 

U20-U23,U31 

SIGNATIJRE 
ANALnER 

SEQUENCER 
Ul-U3.U15, 
U24,U35 

~ 
COUNTER 

U7,U26. 
U36-U38 

MICROPROCESSOR 
INIERFACE 

U5,U6.U16,U27 
U32,U33 

Figure 15-1: CTSA Block Diagram 
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15.3 INPUT CIRCUIT 

Refer to sheet 2. The DA TA IN signal is applied to 
Q 1 A via the input r-c circuitry. The input 
impedance of this circuit is approximately 1 
megohm shunted by 30 pF. Capacitor C36 
provides high frequency compensation. Diodes 
CRl and CR2 clip the input signal at ±2.5V. This 
protects FET Ql and U39, the AM687 high speed 
comparator. Transistor Ql is set up as a zero
offset source follower to provide DC coupled 
current gain. R26 is adjusted for zero volts at U39-
8, with input probed grounded. U39 compares the 
input signal with a threshold voltage generated by 
the DI A converter U28 and buffer U29. 

The ECL level outputs of U39 drive a delay line. 
The delay line output is used by the Signature 
Analyzer, and a pre-scaled and input MUX that is 
used by the Counter-T"tmer. The delay line is 
necessary to adjust the timing of the input data with 
the clock. The clock must go through additional 
circuitry within the rest of the Logic Analyzer. 

Other inputs to the board arc the Arm and Trigger 
signals, S2 pins 9 and 10. These are generated by 
the state analyzer and become start/stop signals. 
The start/stop signals are used by the Signature 
Analyzer and the Counter-Tuner in interval mode. 
These are buffered by UlO, an MClOl 16, and 
synchronized by part of U30, an MC10176. 

The clock signals CT and CWE+ are buffered by 
UlO and U39 respectively. The selection between 
these two signals is made by half of U19. This is 
done by grounding of one of two S2 connector 
pins (28 or 29). The pin grounded indicates that it 
is being used in a state or timing anal~. In all 
800 models, pin 29 is grounded and SIG CLK+ 
comes from CWE+, the state analyzer's collection 
clock. 

15.4 COUNTER-TIMER DESCRIPrION 

Refer to sheet 2. The Counter-Timer device 
receives the DATA A input via four-to-one 
multiplexer U9 and ECL-tcr TIL converter U17. 
The MUX enables the processor to select either the 
rear panel probe input, the probe frequency divided
by-10 via U8, the start (ARM) signal, or the 
system clock. In addition, the stop (TRIG) signal 
is buffered by Ul 7 for use in the interval mode. 

Refer to sheet 3. The range and function inputs of 
U7 (ICM7226B) are driven by U27 and U38, both 
8-to-1 multiplexers. These select which of the 
digit strobe signals are sent to the range and 
function inputs. The select lines of both 
multiplexers are driven by U37. U37 is an octal 
latch that is setup as output port 70 HEX . 

The Intersil ICM7226B provides an eight digit 
output with the following characteristics: 
Frequency of input A to 10 MHz; period of A from 
400 nanoseconds to 10 seconds; frequency ratio of 
A to B inputs; and interval from A input to B input 

The results of the measurement are presented at the 
BCD outputs sequentially. That is, one digit at a 
time, as indicated by the digit strobe outputs. 
These digit strobes are sent to a priority encoder, 
U26, that encodes these eight inputs into a 3-bit 
binary word. The four BCD outputs, the encoded 
strobe, and a valid strobe signal are buffered onto 
the processor bus by U36. This is initiated by an 
VO read from address 72 HEX . 

Half of U25 is used to detect an overflow status. 
This signal, and measurement-in-progress, are · 
buffered by U34. This is the status port and 
responds to an J/O read from address 73 HEX. 
The Signature Analyzer status is also read from this 
port. 
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15.5 SIGNATURE ANALYZER 

Refer to sheet 1. The Signature Analyzer is based 
on shift registers Ul 1 through U14 and XOR gate 
U31. A delay is generated by U30 to compensate 
for delay in the start and stop signal paths. Input 
signal SIG DA TA from the probe amplifier is 
summed with a feedback signal from the 16-stage 
shift register. The feedback signal is generated by 
summing the 7th, 9th, 12th and 16th stage outputs 
in U31. This yields a signature identical to that of 
the Hewlett-Packard Signature Analyzer when used 
under the same conditions. 

The outputs of the shift registers are converted 
from ECL to TIL levels by U20 through U23. 
The TIL level signals are then multiplexed onto the 
Processor Data Bus by U32 and U33. The 
signature is read by 1/0 reads from addresses 70 
HEX and 71 HEX 

START, 
STOP 

1,X 

SOFfW ARE RESET 

The operation of the shift register is controlled by 
the S 1 and S2 inputs. These signals are the 
outputs of flip-flops U15B and UlA, respectively. 
These flip-flops, with flip-flop C (U15) and U2 
and U3, form a sequencer that operates as shown 
in Figure 15-2. The state of the sequencer is 
converted to TIL by U35 and to tri-state by U34. 
U34 responds to an. I/O read from address 73 
HEX. The sequencer is reset by an 1/0 write to 
address 73 HEX . 

O,X X,1 

STATES 0,6,1- HOLD OR LOAD (Os) 
STATES 2 & 3 - SHIFf 

@FLIPFLOP 
C IS LSB, 
AISMSB STATE 7 -HOLD 

Figure 15-2: Signature Analyzer Sequencer State Diagram 
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16.1 INTRODUCTION 

The W avefonn board provides a high speed analog 
interface and special display hardware used to 
display the collected analog signal. 

Waveform Board I 16-1 

16.2 FUNCTIONAL DESCRIPTION 

Refer to schematic 166-007201, the board layout 
and parts list at the end of this manual. Tables of 
connector pins versus signal names for all 
Motherboard connectors are provided in 
MOTHERBOARD CONNECTIONS. An 
alphabetical list of all interboard signals is 
provided. The GLOSSARY section offers 
exphmations for tenriS that may be unfannliar. 

The input signal is received via edge connector pin 
S2-29 that is connected to the rear panel BNC 
connector. Relay Kl selects DC (closed) or AC 
input coupling. Relays K2-K5 and the associated 
components form a precision attenuator network 
with division ratios of 1, 10, 100 and 1000. Relay 
K6 provides a ground reference when closed. 

FET Q 1 is configured as a zero-offset source 
follower and is used for buffering and impedance 
transformation. This signal is applied to a low
pass filter consisting of Cl6, C17 and Ll. This 
filter limits the bandwidth of the signal to be 
presented to the AID converter. U13, an SG592 
video amplifier, in conjunction with relays K7 and 
K8, forms a programmable gain amplifier. 

Refer to sheet 2. U9, an LH0024 operational 
amplifier (op-amp), and transistor Q2 provide high 
speed, low output impedance buffering. This is 
used to drive the ND converters and the triggering 
circuit The offset, or vertical position voltage is 
added at the input of U9. The offset voltage is 
generated under software by DIA converter Ul 1 
and the associated buffer. 

The triggering circuit consists of an AM687 high 
speed comparator, US. This circuit compares the 
input signal to a reference generated by DI A U 10 
under software control. The true or complement 
outputs of the AM687 are selected by U7 to 
determine the slope of the triggering signal. This 
output is sent to trigger latch U20, an MC 10131 
dual D nip-flop. The other half of the MC10131 is 
used to hold the trigger latch reset until the clock 
starts. 
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U6 is wired as output port 05 HEX. This allows 
control of the circuit via relays Kl-KS and the 
trigger polarity select line. 

Refer to sheet 5. The ND converter is two 
multiplexed TRW 1DC1014Js. The AID converter 
output is sent to the Timing Memory board for 
storage. 

After collection in the Timing Memory, the data is 
processed by the CPU before being sent to a 256-
word x 8-bit display memory in the display section 
of the Waveform board (sheet 4). The display 
memory occupies address locations 2EOOH 
through 2EFFH. No provision is made for reading 
this memory. Operation of the display section 
follows. 

The CRT screen is mapped into the display 
memory as 256 vertical columns corresponding to 
256 X values. Each X value is assigned a memory 
location. The 8-bit data value in each memory 
location determines the Y value of the video dot for 
that X value. The resulting string of 256 dots 
constitutes the waveform and is sent to the Video 
Display board for display on the CRT. 

It is possible that a dot in the string will be 
displaced up or down from the preceding dot more 
than one raster scan line. If this occurs, the circuit 
will fill in the gap. This is done by adding a string 
of vertical dots to the scan line in the new column 
above or below the preceding dot The number of 
dots added may range from one to many, as 
required. This preserves the visual continuity of 
the display. The circuitry on sheet 3 accomplishes 
this function. 

Note that the line must be allowed to begin and end 
inside the screen boundaries. Thus, a scale and 
annotation may be included in the display. The gap
fill feature is inhibited for Y values of FF HEX. 
The Control Program places an FF-value dot at the 
beginning and end of the data string. No vertical 
line is drawn to or from the FF-value dot, and the 
dot itself is not displayed. 

The display may be inhibited by writing a 00 or 
enabled by wrinng a 01 to port D4 HEX. The 
display must be inhibited while the memory is 
being altered. 
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17.1 DISK CONTROLLER CIRCUIT 

Refer to scheniatic 166-011201(sheet1). The 
controller utilizes the Western Digital floppy disk 
controller chip set. These are U34, Ul8, and U19 
(WD1793, WD1691, and WD2143). Signals 
received from the drive are buffered by U24 and 
U21 (7414). Signals sent to the drive are buffered 
by U22, U23 and U38 (7 438). This floppy disk 
controller is program..iied for operation with &1y 
industry standard 5-1/4" floppy disk drive at 
double density. The 1 MHz clock which U34 
requires is generated from Y2, a 2 MHz crystal. 
The bi-directional data bus of U34 is buffered by 
U46 (DP8304). Circuitry for an RS-232C 
interface also is contained on this board. 

Three potentiometers, Rl, R2, R3, are shown in 
Figure 17-1. They are provided for aligning 
floppy disk R./W operations as follows: 

a. Rl (50K ohm) adjusts the output of VCO Ul 7 
(74LS629) to free run at 2 MHz. Resistor 
network R9, RS, R7 ensures quiescence at 
approximately 1.5 volts at pins PU, PD of U18. 

b. R2 ( 1 OK ohm) adjusts the amount of data write 
pre-compensation for tracks > = 44. It is 
nominally set at 400 nS. The amount of write 
precompensation can be observed at pin 4 of 
Ul 8. This is done by putting the disk 
controller into a continuous write operation. 

c. R3 (lOK ohm) adjusts the width of RAW 
DATA-, nominally setat750 ns. 

U34 is selected by address deccxler U56 and U35. 
U44 generates the clock required by latch U45 
(LS374) and signal +ROBB. This signal puts the 
processor into a wait state by pulling RDY low 
when both INTRQ and DRQ are inactive. 

U36 and U37 comprise a time-out circuit This 
ci.i~uit is used to control u'ie motor ON signal sent 
to the drive. The time-out circuit causes the motor 
ON signal to go inactive approximately three 
seconds after last access. This is done when there 
is no disk read/write operation, or when U34 has 
not been selected for more than three seconds. 
This is accomplished by keeping pin 1 of U36 and 
U37 high so as to allow the counter U36 to count 
INDEX pulses. The ripple carry output will then 
cycle to U37 and U37, pin 6 will go low. On all 
model 800's, pins 6 and 34 are crossed by jumpers 
at the disk drive connector to accomodate the 
particular disk drive used. 
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17.2 RAM DESCRIPTION 

Refer to sheet 2 of the schematic. The system 
contains 48K bytes of memory (24 chips of 16K x 
1 dvnamic RAM, Ul-U16 and U25-U32). Signals 
ROW- and COL- respectively strobe in row and 
column addresses into the RAMs during a 
read/write operation. U54 and U55 (LS244) 
buffer the address lines before being strobed into 
the respective RAM addresses. 

Signals RAS, CAS- are generated by the following 
chips: U39, U49, U50, U40, U41. RAS- has 
two major constituents: RASA+ provides read or 
write access and RASR + increments the refresh 
address counter U33, whose outputs will be 
strobed Note the refresh address inputs when 
ROW- and COL- have both gone inactive. The 
refresh counter outputs are buffered by U43 
(LS244). U52 (LS374) latches the RAM data-out 
contents during a read operation. This allows the 
processor to read the RAM data at an appropriate 
time. U 53 is the input data buffer to the RAMs. 

17.3 RS-232C SERIAL INTERFACE 

An RS-232C Serial Interface is also provided. The 
interface is bi-directional, and the Control Program 
can be commanded to transmit what is being 
displayed on the CRT. A printer with suitable 
serial input can thus produce hard-copy duplicates 
of the menu set-ups and data displays. 

Timing, control and serialization of data for the 
interface are accomplished by the Control Program. 
Refer to sheet 3 of the schematic. The J/O circuitry 
consists of USART U47 (6551), line driver U57 
(1488) and line receiver U56 (1489). 

Signals are routed from the RS-232C connector on 
the rear panel via a 16-pin DIP socket (J2) on the 
motherboard to the DISK-RAM PCB socket S2B. 
Signal flow is shown in Table 17-1. 

Some parameters required by the Control Program 
to operate the interface are obtained from the 
settings of a DIP switch located on the Processor 
PCB. The function of these switches for the RS-
232C interface are shown in Table 17-2. Figme 
17-1 depicts location. 

0 
0 

0 

0 

v•1-1 

"'1:::~ ~ :=o ~~SW1•1 
0 

0 0 

Figure 17-1: Potentiometer and Dip Switch Locations 
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Signal U47 U57 S2B 
Outputs Pin IN OUT Pin 

TXD 10 2 3 5 
RT 8 13 11 6 

DTR 11 10 8 35 

Signal U47 USS S2B 
Inputs Pin OUT IN Pin 

DSR 17 6 4 7 
CTS 9 3 1 37 
DCD 16 11 13 36 
RXD 12 8 10 38 

Table 17-1: RS-232C Signal Flow 

* A jumper area is provided on the board for exchanging pins 2 and 3. 

[ 8 

Power Line Freq. r 
50Hz=OFF 
60Hz=ON 

7 l 6 

Not Used j 

Busy Polarity 

LOW=OFF 
IIlGH=ON 

5 

SWl 

4 

ON 
ON 
ON 
ON 
ON 
ON 
ON 
ON 
OFF 
OFF 
OFF 
OFF 
OFF 
OFF 
OFF 
OFF 

3 

ON 
ON 
ON 
ON 
OFF 
OFF 
OFF 
OFF 
ON 
ON 
ON 
ON 
OFF 
OFF 
OFF 
OFF 

Table 17-2: RS-232C DIP Switch Settings 

NOTE: DIP switch is located on Processor Board. 

Rear Panel 
DB-25 Pin 

3* 
4 
20 

Rear Panel 
DB-25 Pin 

6 
5 
8 

2* 

2 

ON 
ON 
OFF 
OFF 
ON 
ON 
OFF 
OFF 
ON 
ON 
OFF 
OFF 
ON 
ON 
OFF 
OFF 

1 

ON 
OFF 
ON 
OFF 
ON 
OFF 
ON 
OFF 
ON 
OFF 
ON 
OFF 
ON 
OFF 
ON 
OFF 

BAUD 
RATE 

50 
75 
110 
135 
150 
300 
600 
1200 
1800 
2400 
3600 
4800 
7200 
9600 
19200 
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18.1 INTRODUCTION 

There are four types of input probes used with the 
Model 800 Series Logic Analyzers. They are as 
follows: The Model 5 lA Probe (for State sections 
of all models), the Model 80 (for the Timing 
section of the Model 800 A and B), the Model 8 lA 
(for the Timing section of the Model 800 C, D, & 
E), and the Model 90 probe (for the 
Counter= Timer/Signature ~'lalyzer and Waveform 
Recorder sections). These probes provide high 
impedance signal inputs that can be placed close to 
the target signals. The probes then can convert the 
acquired signals to a form suitable for transmission 
to the Model 800 Series for recording and analysis. 
A general description follows. The detailed 
descriptions begin on page 18-2 

The Mo<lel SIA Probe is used for input to the 
State analyzer section. The 5 lA provides inputs 
for 16 data signals, one clock input signal, and two 
qualifier signals. Two Model 5 lA Probes are 
normally used with the Model 800 A analyzer, 
whereas three Model 5 lA's are normally used on 
the remaining state analyzers in the series. For 
analysis of mi~l'rocessor-based systems, these 
general purpose (Le., for TIL, ECL, CMOS etc.) 
probes are replaced ~I "quick-connect" 
microprocessor specific personality probes. Such 
dedicated probes are not covered herein. 

The Model 5 IA qualifier signals may be applied 
(by keyboard instructions) to the clock signal 
internal to the analyzer. At the same time, these 
same signals may be applied to any or all of the 16 
levels of the trigger words in the trigger stack on 
the Model 800 A, B, or C. In the case of the 
Model 800 D, these signals can be used on any of 
the Setup Menu's five events, or be used to qualify 
the three clocks. The nominal impedance of all 
inputs is lOOK ohms shunted by 10 pF. 

The probe contains a manual adjustment for setting 
the logic threshold of all incoming signals. It also 
contains a switch for pre-setting this threshold to 
TIL level The probe also contains a switch for 
inverting the incoming qualifier and data signals if 
desired. The active edge clock polarity is keyboard
selected. 
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The Model 80 Probe is used for input to the 
Model 800 A and B Tuning analyzer section. It 
WILL NOT function pro~ly on an Model 800 C, 
D, or E analyzer. It provtdes inputs for eight data 
signals, a clock signal, and a clock qualifier signal. 
The nominal impedance of all inputs is 1 Megohm 
shunted by 6 pF. The logic threshold voltage for 
these faputs is variable '119ld is set by keyboard 
entry. Also, the inputs have a keyboard switchable 
hysteresis function (200 millivolts). 

The Mo<lel SIA Probe is used exclusively for 
input to the Model 800 C, D or E analyzer Timing 
section. This probe is NOT functionally 
interchangeable with the Model 80. It also 
provides inputs for eight data signals, a clock 
signal, and a clock qualifier signal. The nominal 
impedance of all inputs is 1 Megohm shunted by 6 
pF. The logic threshold voltage for these inputs is 
also variable and is set by keyboard entry. No 
provision for hysteresis has been made. 

The Model 90 Probe is used for input to the 
Counter-Tnner/Signature Analyzer and to the 
Waveform Recorder sections. It is a standard 
oscilloscope-type probe. 

These probes are ~escribed in greater detail in the 
following subsections. 
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18.2 MODEL SlA PROBE 

The Model 5 lA Probe interfaces the State analyzer 
to the system under test 

This probe incorporates comparators for high input 
impedance and variable threshold selection. Each 
probe interfaces 16 data bits, 2 qualifier bits and a 
clock input. A switch on the probe is provided to 
present a fixed threshold of 1.6 V for convenience. 
A monitoring point permits measuring the 
threshold voltage that can be adjusted over the 
range of approximately ±6.2 V. The voltage at this 
monitoring point with respect to the probe ground 
is one-half, or 50%, of the actual threshold 
voltage. The Model 5 lA also incorporates a data 
complement (invert) switch for active-low bus 
conventions. The impedance for all inputs is 100 
K ohms shunted by 10 pF. Earlier versions had 44 
K ohms shunted by 15 pF. 

Refer to schematic 166-001521, the board layout 
and the parts list at the end of this manual. 

Resistors RN1-RN4 form voltage dividers that 
apply one-half of the input voltage to Ul-U5. Ul
U5 are high-speed quad voltage comparators, 
either Motorola MC3430 or National DS365 l. The 
input capacitance of the comparators is 
compensated by capacitors Cl-C19. Resistors R4, 
R5 and R7 provide approximately 200 millivolts of 
hysteresis to the clock input Comparators Ul-U5 
accept a threshold reference from the voltage 
divider formed by R10-R12 or RS, R9. These 
high-speed comparators convert the variable input 
voltages to 1TL levels acceptable by the State 
Memory Board. Switch S 1 controls whether 
buffers U6-U10 operate in a true or complement 
mode. UlO also selects clock polarity aDd 
provides buffering for clock and qualifier signals. 
The probe receives ±5V power from the analyzer 
through the ribbon cable. 

The Model 5 lA Probe receives a functional check 
when used in the analyzer self-test with the Logic 
Analyzer test card. 

Although the input resistor divider provides some 
input protection, voltages higher than ±25 V may 
damage the circuits and should be avoided. 

18.3 MODEL 80 PROBE 

The Model 80 Probe is used for input to the Timing 
analyzer section of the Model 800 A and B models. 
Refer to schematic 166-005201, board layout 
and parts list at the end of this manual. For each of 
the 10 input channels, the Model 80 Probe contains 
an input buffer and a comparator. The circuits of 
all channels are identical. The schematic diagram 
shows the first two channels in detail and the 
remaining channels in an abbreviated form. 

18.3.1 Input Buffers 

There are 10 input buffers: one for each of the 
eight data inputs, one for the clock input and one 
for the clock qualifier input. Because all the 
buffers are identical, only one will be described. 
That description can be applied to all the others. 

The channel-0 input buffer consists of transistor 
Ql, a Siliconix E420 dual J-FET; CRl and CR2, 
both 1N3()()() diodes; and various capacitors and 
resistors. 

The major functions of the buffer are to provide 
signal isolation and high input impedance. 

The impedance presented to the incoming signal is 
essentially determined by the 3: 1 passive divider 
made up ofRl, R2, Cl and stray capacitance. The 
high input impedance of QlA has little effect on the 
overall circuit impedance. This input impedance is 
nominally 1 Megohm shunted by 6 pF. CRl and 
CR2 are clamping diodes that provided overvoltage 
protection for QlA against input voltage peaks as 
high as ±lOOV. The useable input voltage switch 
(before clipping by these diodes begins) is ±9V. 
QlA is a zero-offset source follower circuit The 
output of this circuit is fed to the Channel 0 voltage 
comparator. 

Variable resistor R5 is used to compensate for any 
mismatch that may exist between QlA and Q lB. 
R5 is adjusted so that, with the signal input 
grounded, the voltage at pin 9 of the comparator 
UlB is O.OV ±0.00SV. 



18.3.2 Comparators 

As with the input buffers, there are 10 identical 
comparators and only one will be described. 

The Channel-0 comparator consists solely of UlB, 
one-half of an AMO AM687 high-speed dual 
comparator with complementary ECL outputs. The 
comparator converts a variety of logic-signal inputs 
!-•- -··tp··• ... ~:i1:r!•I.. -- a.""~f'.\hl~ ... 1-.a~ E~T la.irnsllS lll"rl llJ.LV VUL U~ n.lUI }JJ.~~_,~Uil_,11"""" ""-".LJ l.\ofY'-' Q.&.lU 

fast transition times. 

The comparator positive input, UlB-9, is fed with 
the low impedance signal from the Channel-0 
buffer. The negative input, U lB-10, is fed with 
threshold voltage THRESHA (threshold A) that is 
compared to the incoming signal. As the input 
signal crosses this threshold from below, the 
output of the comparator switches from low to 
high. As the input signal crosses this threshold 
from above, the output of the comparator switches 
from high to low. THRESHA is received, via 
connector pin J6-5, from a DIA converter on the 
Timing Memory Board (sheet l, TMB schematic). 
It is keyboard-specified over a range of-6.4V to 
+6.35 V in 0.05V steps. The default value is set 
by the software at +1.f>OV, suitable for TTL logic. 
Threshold voltage accuracy is ±0.0SV. 

The comparator LE (Latch Enable) input, UlB-13, 
is grounded. Under this condition, if LE-, UlB-
12, is held negative (below -100 mV), the 
comparator outputs would be latched in their 
existing logic states .. The latched mode is not used 
in this application. In the transition region between 
latched and unlatched modes, there is a small 
hysteresis range for LE-. This feature is used and 
is described below. 

When the input hysteresis has been keyboard
specified as ON, a nominal voltage of+ 1.7V is 
sent to the probe. This signal (HYST) appears at 
connector pin J6-34. This voltage is divided down 
by R6 and RS to a nominal +45 mV at the LE
input, UlB-12. There it produces a hysteresis of 
67 m V at the probe input (because of the 3: 1 input 
divider, Rl-R2). When the input hysteresis 
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function has been keyboard-specified as OFF, 
signal HYST becomes -5.1 V. This divides down 
to -134 m V at LE- and puts the comparator in the 
non-hysteresis non-latch mode. The signal HYST 
is received from the Control Port on the Timing 
Memory Board via connector S2-15 (sheet 1, 
TMB). 

Comparators will oscillate if threshold input signals 
h<:i1u.is '"""g- nse· ~.is or f'-ll 11 hTne~ th'.lln th.is uron'.llfT'3hn" 
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time of the comparators (8 nanoseconds in this 
case). However, in this circuit such oscillations 
are prevented if the hysteresis function is in effect. 
It is recommended that hysteresis be used 
normally. The exception would be an application 
requiring an investigation of the transition region. 
Accordingly, the default hysteresis condition is 
ON. 

The comparator provides a differential output at 
ECL levels. The output signals, DO+ and DO-, are 
fed through pins J6-33, 32 to the Tuning Memory 
Board at pins S2-52, 53 (sheet 3, TMB). The 
outputs ofUlB are open emitters. The necessary 
pull-down resistors on the Tuning Memory Board 
provide a 60 ohm termination for each of the signal 
lines. Both polarities of the data signals are needed 
by the glitch detecting circui~ on the Tuning 
Memory Board. But the posittve signal alone is 
used when the sample mode, rather than the glitch 
capture mode, has been keyboard-selected. 

The clock channel output signals, CLK + and 
CLK-, are fed via J6-3, 2 to Cock Control on the 
Tuning Control Board at S2-56, 55. They may be 
keyboard-selected as the operating clock (refer to 
the TCB schematic sheet 8). The clock qualifier 
output signals, QCLK+ and QCLK· , are fed via 
16-9, 8 to Clock Control on the Timing Control 
Board at S2-58, 57. These signals may be used as 
a clock qualifier if the probe-based clock has been 
selected as an operating clock. Both polarities of 
the clock and the clock-qualifier signals are needed 
by the logic in the Cock Control circuits. 
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18.3.3 Application 

The following comments pertain to the internal 
operation of the Probe-Analyzer system. They are 
not intended as a discussion of the extensive uses 
of the instrument in analyzing a target system. 
Refer to the Operator's Manual for more 
information on uses of the Model 800 Series. 

The Model 80 probe is designed for use in both 
synchronous and asynchronous (state and timing) 
analysis. The discussion will cover both types of 
analysis. 

Essentially, the only difference is in the use of the 
clock and the clock qualifier inputs. 

In the timing analysis mode, the clock will 
probably be selected as internal source. The probe 
clock and the clock-qualifier will not be connected 
to the system under test. Any signal at the clock:
qualifier input has no effect when an internal clock 
is being used. 

In the mode where an external s~chronous clock 
is used (high speed 16-bit "state' analysis), the 
probe clock input will be connected to the external 
source (either synchronous or not synchronous) to 
the target system. The clock-qualifier input may be 
connected if qualification of the clock signal is 
desired. 

18.4 MODEL 81A PROBE 

The Model 8 lA Probe is used for input to the 
Model 800 C, D & E Tuning analyzer section. 
Refer to schematic 166-031501, board layout 
and parts list at the end of this manual. For each 
pair of the 10 input channels, the Model 8 lA Probe 
contains a custom hybrid integrated circuit (Ul
U5). The schematic pairs the channels as 0-1, 2-3, 
4-5, 6-7, and QOk-Ext.Cllc. The circuits of all 
channels are identical. Hybrid replacement should 
be done only in an environment where necessary 
precautions against static electricity have been 
taken: grounded wrist straps, conductive floor mats 
etc. 

18.4.1 Hybrid Integrated Circuits 

There are 10 channels to the Model 8 lA probe with 
two in{>uts for each channel. The non-inverting 
signal mput is the incoming voltages while the 
inverting signal input is the reference from the 
Tuning Memory Board D/A converters. There is a 
circuit for each of the eight data inputs, one for the 
clock input and one for the clock-qualifier input. 
Because all are identical, only channel 0 will be 
described That description can be applied to all 
others. 

The hybrid consists of PET-input buffers, transient 
protection and voltage stabilization circuitry, and 
ECL line drivers. External to the chip are various 
capacitors and resistors. The major functions of 
the hybrid are to provide signal isolation, high 
input impedance and line driving capability for 
signal transmission to the Tuning Memory Board. 

The impedance presented to the incoming signal is 
essentially determined by that of the matched pair 
of J-FET's and associated stray capacitance inside 
of the hybrid. The high input impedance of FETs 
dictates that the probe ~ be connected before 
the signal inputs as stanc charges can easily rupture 
the gate structures. This input impedance 1s 
nominally 1 Megohm shunted by 6 pF. 



There are internal spark-gaps to provide limited 
static protection against input transients. 

The hybrid converts a variety of logic-signal inputs 
into outputs with pre-established ECL levels and 
fast transition times to provide the analyzer with 
complementary ECL levels. 

The positive input, U5-14, comes directly from the 
system under test The negative input, U5-12, 
combines DC feedback from the outputs yet is 
AC'coupled from the inputs by C19. Resistors 
R33 and R34 provide ground fault protection for 
the probe-analyzer combination. The voltage Vthl 
and Vth2 (threshold) is compared to the incoming 
signal. Thresholds are received, via connector pin 
Pl-5, from a D/A converter on the Timing Memory 
Board (sheet 4, Model 800 C, D & E TMB 
schematic). They are keyboard-specified (in 
groups of four data channels and separately for the 
clock/qualifier inputs) over a range of -6.4V to 
+6.35 V in 0.05V steps. The default value is set 
by the software at +1.60 V, suitable for 1TL logic. 
There are two fixed presets: for TIL and for ECL 
logic. Threshold voltage accuracy is ±0.05V. 

The hybrid is provided with hysteresis that is not 
def eatable. The outputs of hybrid are open emitters 
and the necessary termination resistors are on the 
inning Memory Board. Both polarities of the data 
signals are needed by the glitch detecting circuitry 
located on the Timing Memory Board. As on the 
100 Wiz systems, the positive signal alone is used 
when the sample mode, rath~ than the glitch 
capture mode, has been keyboard-selected. 
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The clock channel output signals, EXTCLK + and 
EXTCLK-, are fed via Pl-3, 2 to Clock Control on 
the Timing Control Board (sheet 5) at S2-56, 55. 
They may be keyboard-selected as the operating 
clock (refer to the TCB schematic). The clock 
qualifier output signals, QCLK + and QCLK-, are 
fed via Pl-9, Pl-8 to Clock Control on the Timing 
Control Board at S2-58, 57. These signals may be 
used as a clock qualifier if the probe clock has been 
selected as an o~-rating clock. 

They may also be applied to the ARM word 
recognizer. They then function as an ARM edge 
qualifier (level or edge selectable). This input is 
used in place of the clock qualifier, as it is the same 
physical input channel. Both polarities of the clock 
and the clock-qualifier signals are needed by the 
logic in the Cock Control circuits. 
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18.4.2 Application 

The following comments pertain to the internal 
operation of the Probe-Analyzer system. They are 
not intended as a discussion of the extensive uses 
of the instrument in analyzing a target system. 
Refer to the Operator's Manual for more 
information on the many uses of the Model 800 
Series. The Model 8 lA probe is designed for use 
in both high perfonnance synchronous and 
asynchronous (state and timing) analysis. The 
discussion will cover both types of analysis. 
Essentially, the only difference is in the use of the 
clock and the clock qualifier inputs. 

In the timing analysis mode, the clock will 
probably be selected as internal source. The probe 
clock and the clock-qualifier will not be connected 
to the system under test Any signal at the clock
qualifier input has no effect when an internal clock 
is being used 

In the mode where an external synchronous clock 
is used (high speed 16-bit "state" analysis), the 
probe clock input will be connected to the external 
source (either synchronous or not synchronous) to 
the target S):Stem. The clock-qualifier input may be 
connected if qualification of the clock signal is 
desired. On the Model 800 C, D & E Ttming 
analyzers the qualifier signal can be applied to the 
ARM word recognizer. It is then called an edge 
qualifier and is used in place of the the clock 
qualifier, as it is the same physical input channel. 

18.S MODEL 90 PROBE 

The Model 90 Probe interfaces the Counter-Timer I 
Signature Analyzer or the Waveform Recorder to 
the system under test. It is a high-quality 
oscilloscope probe selected for suitability to this 
application. 

The following accessories are supplied as standard 
equipment 
a. Insulating Tip 
b. Spring Hook 
c. IC Adapter 
d BNC Adapter 

Model 90 Probe Specifications 

Bandwidth: 
Input Capacity: 
Working Voltage: 
Input Resistance: 

DC to lOMHz 
70pF 
600 V de, Peak 
1 Megohm 
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19.1 INTRODUCTION 

This section contains the motherboard connector 
allocations. Different cards are differently keyed 
and cannot be fully inserted into incorrect slots. 

The connectors on the motherboard are denoted 
from the front to rear as A through K. The plug-in 
PC boards associated with these connectors are as 
follows. 

A. 
B. 
c. 
D. 
E. 
F •. 
G. 
H. 
L 
J. 
K. 

Processor 
RAM/Disk 
State Control Board----- (SCB) 
State Memory Board (SMB) Least significant (Probe C) 
State Memory Board (SMB) Most significant (Probe A) 
State Memory Board (SMB) (Probe B) 
Timing Control Board (TCB) 
Timing Memory Board (TMB) 
Timing Memory Board (TMB) 
Waveform Recorder 
Counter-Timer/Signature Analyzer - (CTSA) 

NOTE: Connector J12 is the Daughter Board bearing the probe connectors. 

NOTE: The signal lists on pages 19-2 through 19-13 apply to all Series 800 Logic Analyzers. Additional 
signals for the Model 800 D Logic Analyzer are on pages 19-14and19-15. 
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INTERBOARD SIGNALS. Sl CONNECTIONS (Less Power & Ground) 

Signal Name 

ALE 
AOO 
AOl 
A02 
A03 
A04 
A05 
A06 
A07 
A08 
A09 
AIO 
All 
AI2 
AI3 
AI4 
AI5 
AI3-
All-
AI5-
AI4-
A12-
CLK 
DBO 
DBl 
DB2 
DB3 
DB4 
DBS 
DB6 
DB7 
DBEN+ 
HLDA 
HOLD 

Pin 

50 
55 
24 
58 
28 
23 
25 
56 
57 
52 
53 
54 
27 
26 
44 
14 
45 
44 
27 
45 
14 
26 
11 
48 
49 
19 
17 
18 
20 
51 
21 
22 
7 
39 

Board 

SIA, SIB, SlC, SlD, SIE, SlF, SlG, SlH, Sii, SU, SlK 
SlA, SlB, SlC, SlD, SIE, SlF, SlG, SlH, Sll, SU, SlK 
SIA, SlB, SIC, SlD, SlE, SlF, SlG, SlH, Sll, SU, SIK 
SlA, SlB, SlC, SlD, SlE, SlF, SlG, SlH, Sll, SU, SlK 
SlA, SlB, SlC, SlD, SlE, SlF, SlG, SlH, Sll, SU, SlK 
SlA, SlB, SlC, SlD, SlE, SIF, SlG, SlH, Sll, SU, SlK 
SlA, SlB, SIC, SID, SlE, SIF, SIG, SIH, Sii, SU, SlK 
SIA, SIB, SIC, SID, SlE, SIF, SIG, SIH, Sii, SU, SIK 
SIA, SIB, SIC, SID, SIE, SIF, SlG, SlH, Sll, SU, SlK 
SlA, SlB, SlC, SlD, SIE, SlF, SlG, SlH, Sll, SU, SlK 
SlA, SlB, SlC, SlD, SlE, SlF, SlG, SlH, Sll, SU, SlK 
SlA, SlB, SlC, SlD, SlE, SlF, SlG, SlH, Sll, SU, SlK 
SIA, SlB, SlC, SlD, SlE, SlG, SlH, SU, SlK, U7-9 
SIA, SlB, SlG, SlH, Sll, SU, SlK 
SlA, SlB, SIG, SU, SlK, U7-11 
SlA, SlB, SlG, SlH, Sll, SU, SlK 
SlA, SlB, SlG, SlK U7-11 

SlC, SlD, SlE, SlF, SUI, Sll, U7-10, RP3-6 
SIF, Sii, U7-8, RP3-8 

SIC, SlD, SlE, SIF, SIH, Sll, SU, SIK 
SIC, SlD, SlE, SIF, 
SlC, SID, SIE, SlF, 

SIA, SIB, SlC, SlD, SIE, SIF, SIG, SlH, Sll, SlI, SIK 
SIA, SlB, SIC, SlD, SIE, SIF, SlG, SIH, Sll, SU, SlK, Ul-3 
SlA, SlB, SlC, SlD, SlE, SlF, SlG, SlH, Sii, SU, SlK, Ul-18 
SlA, SlB, SlC, SlD, SlE, SlF, SlG, SlH, Sll, SU, SlK, Ul-14 
SlA, SlB, SlC, SlD, SlE, SlF, SlG, SlH, Sll, SlI, SlK, Ul-13 
SlA, SlB, SlC, SlD, SIE, SlF, SlG, SIH,.Sll, SU, SlK, Ul-8 
SIA, SIB, SlC, SlD, SlE, SIF, SIG, SIH, Sll, SU, SlK, UI-7 
SlA, SIB, SlC, SlD, SlE, SIF, SIG, SIH, Sii, SU, SlK, Ul-4 
SlA, SlB, SlC, SID, SlE, SlF, SIG, SIH, Sii, SU, SlK, Ul-I7 
SlA, SlB, SlC, SlD, SIE, SlF, SlG, SIH, Sll, SU, SlK 
SIA, SIB, SlC, SID, SlE, SlF, SlG, SlH, Sll, SU, SlK 
SlA, SIB, SlC, SlD, SlE, SlF, SlG, SlH, Sll, SU, SlK 
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INTERBOARD SIGNALS. Sl CONNECTIONS (Less Power and Ground) 

Signal Name Pin Board 

INTA- 37 SlA, SlB, SlC, SlD, SlE, SlF, SlG, SlH, Sll, SU, SlK 
INTR 13 SlA, SlB, SlC, SlD, SlE, SlF, SlG, SIH, Sll, SU, SlK 
IOEN- 8 SlA, SIB, SIC, SID, SlE, SlF, SIG, SIH, Sii, SU, SlK 
10/M- 15 SlA, SlB, SlC, SlD, SlE, SlF, SIG, sin, Sll, SU, SlK 
RDY 38 

I 
SlA, SlB, SlC, SlD, SlE, SlF, SlG, SlH~ Sll~ SU, SlK 

RD- 59 SlA, SlB, SlC, SlD, SlE, SlF, SlG, SlH, Sll, SU, SlK 
RST 10 SlA, SlB, SlC, SlD, SlE, SlF, SlG, SlH, Sii, SU, SlK 
RST5.5 43 SIA, SlB, SlC, SID, SIE, SIF, SlG, SlH, Sll, SU, SlK 
RST6.5 12 SlA, SIB, SlC, SlD, SlE, SIF, SIG, SIH, Sll, SU, SlK 
RST7.5 42 SlA, SIB, SIC, SID, SlE, SIF, SIG, SIH, Sll, SU, SlK 
RW 9 SlA, SlB, SIC, SlD, SIE, SIF, SIG, SIH, Sii, SU, SIK 
SID 40 SlA, SIB, SIC, SID, SIE, SIF, SIG, SIH, Sii, SU, SlK, C6, RP3-2, 

U7-l, 112-49 
SOD 16 SIA, SIB, SIC, SID, SlE, SIF, SlG, SlH, SlI, SU, SIK 
so 46 SlA, SlB, SIC, SID, SlE, SIF, SlG, SlH, Sll, SU, SIK 
Sl 47 SlA, SlB, SlC, SlD, SlE, SlF, SlG, SlH, Sll, SU, SlK 
TRAP- 41 SlA, SlB, SlC, SlD, SlE, SlF, SlG, SlH, Sll, SU, SlK, Jl-3 
WR- 29 SlA, SlB, SlC, SID, SlE, SlF, SlG, SlH, Sll, SlJ, SlK, U4-5 
SPARE 34 SlA, SlB, SlC, SlD, SlE, SlF, SlG, SlH, Sll, SlJ, SlK 
SPARE 4 SlA, SlB, SlC, SlD, SlE, SlF, SlG, SlH, Sll, SU, SlK 
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S2 and POWER CONNECTIONS 

Signal Name Board and Pin Connections 

ARM- S2F-9, S2G-38, R7, S2K-9, S2D-9 
ARM+ S2D-20, S2E-20, S2F-20, U3-5,6 
ARMOUT- U3-4,J10-5,RP1-4 

CLKINH+ S2C-38, S2D-7, S2E-7, S2F-7 
CLKSEL2+ Ul-2, U4-l, U2-3 
CLKSEL2- U4-2, U2- l l, U2-4 
CLKSEL3- U4-4, U2-13 
CLKSEL3+ Ul-19, U4-3, U2-6 

DQl+ S2C-3, S2D-3, S2E-3, S2F-3 
DQ2 S2C-33, S2D-33, S2E-33, S2F-3.3 

EXT S2D-12, S2E-12, S2F-12, S2G-12, 110-11 
EXTl+ U4-10, U3-9 
EXTl- S2A-49, U4-11 

FS S2C-42, U3-3 

GND 12-(4,10) 
J3-( 12, 14, 16, 18,20,22,23,24) 
Jl0-(2,4,6,8,) Jl-(1,2) 
J10( 10, 12, 14, 16) 
SlA-(l,30,31,tiO), SlC-(1,30,31,tiO), SlD-(1,30,31,tiO) 
S 1E-(1,30,31,60), S lF-( 1,30,31,tiO), S lK-1,30,31,50) 
S2A-(1, 19,30,31,tiO) 
S2C-( 1,30,31,60), S2D-( 1,30,31,34,35,36,38,tiO) 
S2E-(1, 15,30,31,34,35,36,37 ,38,60) 
S2F-( 1, 15,30,31,34,35,36,37 ,38,<>0) 
S 1B-(1,30,31,<>0) 
SlG-(1,30,31,60) 
S 1H-(1,30,31,<>0) 
Sll-(1,30,31,60) 
SlJ-(1,30,31,60) 
S2G-(1,30,3 l,<>0) 
S2B-( 1,30,31,60) 
S2H-(l ,30,3 l,35,36,60) 
S21-( 1,30,31,35,36,60) 
S2J-(l,28,30,31,58,59 ,60) 
S2K-(l ,30,3 l,36,40,60) 
S2K-29 
SPK 
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S2 and POWER CONNECTIONS 

Signal Name Board and Pin Connections 

GND Ul-(1,10) 
Ul0-(1,16), Ul 1,16 
U7-7, U9-(7 ,14) 
U6-(2,3,7,9,10) 

I U2-(7,9, 10), U3-7, U4-7, US-7 
R3,R5 
J4-(1,7) 
J12-(l,2,36,72,35,107 ,108) 
C2,C3, C4, CS, C6, C7, C8, C9 

LINK S2D-11, SlE-11, S2F-ll, Jl0-3, RPl-2, U3-l, U5-(4,ll,12,10) 

RAO S2C-16, S2D-46, S2E-46, S2F-46 
RAl S2C-15, S2D-45, S2E-45, S2F-45 
RA2 S2C-14, S2D-44, S2E-44, S2F-44 
RA3 S2C-13, S2D-43, S2E-43, S2F-43 
RA4 S2C-12, S2D-42, S2E-42, S2F-42 
RAS S2C-ll, S2D-41, S2E-41, S2F-41 
RA6 S2C-10, S2D-40, S2E-40, S2F-40 
RA7 S2C-9, S2D-39, S2E-39, S2F-39 
RA8 S2D-13, S2E-13, S2F-13, S2C-28 
RA9 S2D-32, S2E-32, S2F-32, S2C-29 
MAIN/AUX- S2D-8, S2E-8, S2F-8, S2C-2 
LINK- RPl-8, S2G-42, S2A-5, US-13 
RD YO UT- S2A-7 U5-(5,6) 
RESTART S2F-17 S2E-17, S2D-17, S2C-47 

SADATAIN S2K-41, Jl0-7 

TRIG+ S2C-45, S2D-16, S2E-16, S2F-16 
TRI GE- S2F-10 S2G-10, S2K-10, R8, S2D-10 
TRIGOUT- Ull-5, Jl0-1 
TSAO S2C-20, S2D-50, S2E-50, S2F-50 
TSAI S2C-19, S2D-49, S2E-49, S2F-49 
TSA2 S2C-18, S2D-48, S2E-48, S2F-48 
TSA3 S2C-17, S2D-47, S2E-47, S2F-47 

WR+ U4-6, U3-8 
WRl- U3-10 Ul-11, RPl-5 

I 



19-6 I Series 800 Motherboard Connections 

Signal Name 

+15 

+5 

+12 

-12 

-15 

-5.2 

S2 and POWER CONNECTIONS 

Board and Pin Connections 

S2A-(2,32), S2B-(2,32), S2K-(2,32), J2-4 
S2H-2, S2H-32 
S21-2, S21-32, S2J-2, S2J-32 
Rl SlG-2, S2G-32, (optional) 

C2, C3 C4, C5, CT, C9 
J2-(1,2) 
S lB-(5,6,35,36), S 1 C-(5,6,35,36), S lD-(5,6,35,36) 
SlE-(5,6,35,36), SlF-(5,6,35,36), SlK-(5,6,35,36) 
.RPl-1, .RP2-l, .RP3-1 
Ul-20, U2-(1,14), U3-14, U4-14, U5-14, U6-(1,14), U7-14 
Ul l-8, 112-(141,142) 
s 10-(5,6,35,36) 
S lH-(5,6,35,36) 
s 11-(5,6,35,36) 
s lJ-(5,6,35,36) 
S lA-(5,6,35,36) 
CR1-

S2H-44, S21-44, 112-24, 112-48 

S2I-13, S2H-13, 112,26, 112-4 

S2B-(3,33), S2A-(3,33), J2-9 
S2H-3, S2H-33, S2I-3, S2I-33 
S2J-3, S2J-33, S2K-3, S2K-33 
(S2G-3, S2G-33 optional) 

J2-(5,6), cs 
S lA-(2,3,32,33) 
S lB-(2,3,32,33), S 1 C-(2,3,32,33), S lD-(2,3,32,33) 
SlE-(2,3,32,33), SlF-(2,3,32,33), SlK-(2,3,32,33) 
SU-2, SU-3, SlJ-32, SlJ-33 
Sll-2, Sll-3, Sll-32, Sll-33 
SlG-2, SlG-3, SlG-32, SlG-33 
SlH-2, SlH-3, SlH-32, SlH-33 
Ul0-8, Ull-8 
R6, R7, RS, R4 
R2 
112-(143,144) 

• 



Series 800 Motherboard Connections I 19-7 

S2 and POWER CONNECTIONS 

Signal Name I Board and Pin Connections 

232TXO S2B-5, 14-3 
2320CO 14-8, S2B-36 
2320SR S2B-6, 14-4 
2320TR 14-20, S2B-35 
232DSR J4-6, S2B-i 
232RXO 14-2, S2B-38 
232CTS 14-5, S2B-37 

488ATN 13-21, S2A-29 
4880AV 13-11, S2A-28 
48801 13-1, S2A-42 
48802 13-3, S2A-11 
48803 13-5, S2A-41 
48804 13-7, S2A-10 
48805 13-2, S2A-40 
48806 13-4, S2A-9 
48807 13-6, S2A-39 
48808 13-8, S2A-38 
488EOI 13-9, S2A-58 
488IFC S2A-(5,6), 13-17 
488NDAC 13-15, S2A-27 
488NRFD 13-13, S2A-57 
488REN S2A-26 13-10 
488SRQ 13-19 S2A-59 

ACLKSEL S2C-24, 112-121 
ACQl S2E-19, U6-12, RP2-6 
ACQ2 S2E-18, U6-5, RP2-5 
ACTL S2C-27, J12-119 
ADO S2E-56, 112-89 
ADl S2E-54, 112-91 
AD2 S2E-55, 112-90 
AD3 S2E-29, 112-84 
AD4 S2E-53, 112-92 
ADS S2E-57, 112-88 
AD6 S2E-52, 112-93 
AD7 S2E-51, 112-94 
AD8 S2E-58, 112-87 
AD9 S2E-59, 112-86 
ADlO S2E-28, 112-85 
ADll S2E-27, 112-83 
AD12 S2E-26, 112-82 
AD13 S2E-23, 112-79 
AD14 S2E-24, 112-80 
AD15 S2E-25, 112-81 



19-8 I Series 800 Motherboard Connections 

S2 and POWER CONNECTIONS 

Signal Name Board and Pin Connections 

ALATCHCLK S2C-4, S2E-4 
APROBCLK S2C-23, J12-122, U2-12 
APR OB OREN- S2C-43, S2E-14 
AQCLKSEL S2C-26, J12-120 
AQl (C) S2C-25, S2E-21, 112-77 
AQ2 (T) S2E-22, J12-78 

BPBSNS+ 112-127, U7-2 
BCLKSEL S2C-56, J12-124 
BCQl S2F-19, U6-ll, RP2-8 
BCQ2 S2F-18, U6-6, RP2-7 
BCTL S2C-53, J12-126 
BOO S2F-56, J12-69 
BOl S2F-54, J12-74 
B02 S2F-55, J12-70 
BD3 S2F-29, J12-62 
B04 S2F-53, J12-65 
BOS S2F-57, J12-68 
B06 S2F-52, J12-64 
BD7 S2F-51, 112-63 
BOS S2F-58, 112-67 
B09 S2F-59, 112-66 
BOlO S2F-28, J12-61 
BOll S2F-27, J12-60 
B012 S2F-26, J12-59 
B013 S2F-23, 112-56 
B014 S2F-24, J12-57 
B015 S2F-25, J12-58 
BLATCHCLK S2C-34, S2F-4 
BPROBCLK S2C-57, U2-5, 112-123 
BPROBDREN- S2C-44, S2F-14 
BQCLKSEL S2C-54, J12-125 
BQl (C) S2C-55, S2F-21, 112-54 
BQ2 (T) S2F-22, 112-SS 



Series 800 Motherboard Connections I 19-9 

S2 and POWER CONNECTIONS 

Signal Name Board and Pin Connections 

CCLKQUALIN- S2D-37, U6-8 
CCLKSEL 112-117, Ul-5 
CCQl S2D-19, U6-13, RP2-4 
CCQ2 S2D-18, U6-4, RP2-3 
CCTL 

I 

Ji2-116, Ul-15 
coo S2D-56, 112-109 
CDl S2D-54, 112-111 
CD2 S2D-55, 112-110 
CD3 S2D-29, 112-100 
CD4 S2D-53, 112-112 
CDS S2D-57, 112-106 
CD6 S2D-52, 112-113 
CD7 S2D-51, 112-114 
CD8 S2D-58, 112-105 
CD9 S2D-59, 112-104 
CDlO S2D-28, 112-101 
CDll S2D-27, 112-102 
CD12 S2D-26, 112-103 
CD13 S2D-23, 112-97 
CD14 S2D-24, 112-98 
CD15 S2D-25j 112-99 
CLATCHCLK U2-8, S2D-4 
CPROBCLK 112-118, U2-2 
CPROBDREN- S2D-14, Ul-16 
CQCLKSEL 112-115, Ul-9 
CQl (C) S2D-21, 112-95, U3-(ll,12) 
CQl- RPl-3, U3-13 (optional) 
CQ2 (T) S2D-22, 112-96 
CTAPCLK- S2D-6, S2C-37 
CWE+ S2D-5, S2C-35, S2K-35 



19-10 I Series 800 Motherboard Connections 

S2 and POWER CONNECTIONS 

Signal Name Board and Pin Connections 

AT- S2H-7, S2G-7 S21-7 
ACHO+ S2H-52, 112-44 
ACHO- S2H-53, 112-43 
ACHl+ S2H-54, 112-42 
ACHl- S2H-55, 112-41 
ACH2+ S2H-56, 112-40 
ACH2- S2H-57, 112-39 
ACH3+ S2H-58, 112-38 
ACH3- S2H-59, 112-37 
ACH4+ S2H-29, 112-34 
ACH4- S2H-28, 112-33 
ACH5+ S2H-27, 112-32 
ACH5- S2H-26, 112-31 
ACH6+ S2H-25, 112-30 
ACH6- S2H-24, 112-29 
ACH7+ S2H-23, 112-28 
ACH7- S2H-22, 112-27 
ACLK+ S2G-56, 112-51 
ACLK- S2G-55, 112-50 
ACT S2H-6, S2G-6, S2J-6, S2K-6, S2C-36, U8-l, Ul0-5, R6, RS 
ACLKTIL S2H-43, 112-43 
HYSTERYSIS A S2H-15, 112-46 
A THRESHOLD A S2H-14, 112-45 
A THRESHOLD B S2H-45, 112-47 
AQCLK+ S2G-58, 112-53 
AQCLK- S2G-57, 112-52 

. 



Series 800 Motherboard Connections I 19-11 

S2 and POWER CONNECTIONS 

Signal Name I Board and Pin Connections 
! 

BCHO+ S2I-52, 112-23 
BCHO- S2I-53, 112-22 
BCHl+ S2I-54, 112-21 
BCHl- S2I-55, 112-20 
BCH2+ S2I-56, 112-16 
BCH2- S2I-57, 112-17 
BCH3+ S2I-58, 112-18 
BCH3- S2I-59, 112-19 
BCH4+ S2I-29, 112-15 
BCH4- S2I-28, 112-14 
BCH5+ S2I-27, 112-13 
BCH5- S2I-26, 112-12 
BCH6+ S2I-25, 112-11 
BCH6- S2I-24, 112-10 
BCH7+ S2I-23, 112-9 
BCH7- S2I-22, 112-8 
lOOMHz S2A-35, U7-5 
Ff+ S2G-ll, U5-8 
BCT S2I-6, U7-13, U8-14, Ul0-13 
BCLKTTL S21-43, Ull-4 
HYSTERYSIS A S2I-15, 112-7 
B THRESHOLD A S2I-14, 112-5 
B THRESHOLD B S2I-45, 112-6 



19-12 I Series 800 Motherboard Connections 

S2 and POWER CONNECTIONS 

Signal Name Board and Pin Connections 

TI- S2H-8, 520-8, 521-8, Ull-7 
WDO S2H-21, S2J-21 
WDl S2H-51, S2J-51 
WD2 S2H-20, S2J-20 
WD3 S2H-50, S2J-50 
WD4 S2H-19, S2J-19 
WD5 S2H-49, S2J-49 
WD6 S2H-18, S2J-18 
WD7 S2H-48, S2J-48 
WFIN S2J-29, 110-13 
WTRIO 520-40, S2J-40 

-TIS No Connection on S2K-28 

KD6 S2A-17, Il-6 
KD6 S2A-47, Il-7 
KD4 S2A-16, Il-8 
KD3 S2A-46, Il-9 
KD2 S2A-15, Jl-10 
KDl S2A-45, Jl-11 
KDO S2A-14, 11-12 

DAAP S2A-44, 11-4 
STRB S2A-48, Jl-13 
BEEP+ S2A-6, U7-3 
REBOOT S2A-51, Jl-3 



Series 800 Motherboard Connections I 19-13 

CIRCUIT CONNECTIONS 

1. U2-11, U2-4 
2. U4-10, U3-9 
3. U4-6, U3-8 
4. U3-10, Ul-11, RPl-5 
5. U9-1, Ul0-15 
6. Ul-2, U4-1 
i. Ui-i9, U4-3 
8. Ull-1, Ull-6 
9. U9-6, U4-3 

10. Ul-6, U3-2 
11. Ul-12, U5-9 
12. Cl+, Rl-2 
13. U7-4, Rl-1 
14. Ul l-2, Ull-1 
15. Ul0-2, U8-8 
16. Ul0-12, Ul0-9, Ul0-11, Ul0-4 
17. Ul0-5, R6, R5 
18. U7-2, 112-127 



19-14 I Model 800 D 25 MHz State S2 Bus Connections 

Signal Name Board and Pin Connections 

ACLKSEL S2C-24, 112-121 
ACTL S2C-27, 112-119 
ADQ S2E-22, 112-78 
A(ECL) S2D-9, S2F-9, S2G-38, S2K-9, R7 
ALCLK S2C-4, S2E-4 
APD15 S2E-25, 112-81 
APD14 S2E-24, 112-80 
APD13 S2E-23, 112-79 
APD12 S2E-26, 112-82 
APDll S2E-27, 112-83 
APDlO S2E-28, 112-85 
APD9 S2E-59, 112-86 
APD8 S2E-58, 112-87 
APD7 S2E-51, 112-94 
APD6 S2E-52, 112-93 
APD5 S2E-57, 112-88 
APD4 S2E-53, J12-92 
APD3 S2E-29, 112-84 
APD2 S2E-55, 112-90 
APDl S2E-54, 112-91 
APDO S2E-56, 112-89 
APROBCLK S2E-23, 112-122 
APROBDREN- S2C-43, S2E-14 
AQ S2C-25, 112-77 
AQCLKSEL S2C-26, 112-120 
ARM S2D-20, S2E-20, S2F-20, U3-(5,6) 
BCLKSEL S2C-34, 112-124 
BDQ S2F-22, 112-55 
BLCLK S2C-34, S2F-4 
BPD15 S2F-25, 112-58 
BPD14 S2F-24, 112-57 
BPD13 S2F-23, 112-56 
BPD12 S2F-26, 112-59 
BPDll S2F-27, 112-60 
BPDlO S2F-28, J12-61 
BPD9 S2F-59, 112-66 
BPD8 S2F-58, 112-67 
BPD7 S2F-51, 112-63 
BPD6 S2F-52, 112-64 
BPD5 S2F-57, J12-68 
BPD4 S2F-53, 112-65 
BPD3 S2F-29, J12-62 
BPD2 S2F-55, 112-70 
BPDl S2F-54, 112-74 
BPDO S2F-56, 112-69 
BPROBCLK S2C-57, 112-123 
BPROBDREN- S2C-44, S2F-14 
BQ S2C-55, 112-54 
BQCLKSEL S2C-54, 112-125 
CCLK S2C-35, S2K-35 



Signal Name 

CCLKSEL 
CCTL 
CDQ 
CLCLK 
CPD15 
CPD14 
CPD13 
CPD12 
CPDll 
CPDlO 
CPD9 
CPD8 
CPD7 
CPD6 
CPD5 
CPD4 
CPD3 
CPD2 
CPDl 
CPDO 
CPROBCLK 
CPROBDREN
CT 
CQ 
CQCLKSEL 
EXT 
Ff 
LINK 
MAIN/AUX
MCLK 
RA9 
RAS 
RA7 
RA6 
RA5 
RA4 
RA3 
RA2 
RAl 
RAO 
T(ECL) 
WR5 
WR4 
WR3 
WR2 
WRl 
WE-
GND 

Ul-5, 112-117 
Ul-15, 112-116 
S2D-22, 112-96 

Model 800 D 25 MHz State S2 Bus Connections I 19-15 

Board and Pin Connections 

S2C-6, S2D-4 Gumper on Motherboard, remove U2) 
S2D-25, 112-99 
S2D-24, J12-98 
S2D-23, J12-97 
S2D-26, 112-103 
S2D-27, Jl2-102 
S2D-28, J12-101 
S2D-59, J12-104 
S2D-58, J12-105 
S2D-51, J12-114 
S2D-52, J12-113 
S2D-57, J12-106 
S2D-53, J12-112 
S2D-29, J12-100 
S2D-55, J12-110 
S2D-54, 112-111 
S2D-56, J12-109 
S2C-41, U2-2, J12-118 Gumperon Motherboard) 
S2D-14, Ul-16 
S2C-36, S2G-6, S2H-6, S2J-6; S2K-6; U8-l, Ul0-15j R5j R6 
S2C-40, S2D-21, J12-95, U3-(1 l,12) Gumper on Motherboard) 
Ul-9, 112-115 
S2D-12, S2E-12, S2F-12, S2G-12, Jl0-11 
S2D-ll, S2E-ll, S2F-ll, Jl0-3, RPl-2, U3-l, U5-(4,10,11,12) 
S2C-42, U3-3 
S2C-2, S2D-8, S2E-8, S2F-8 
S2C-38, S2D-7, S2E-7, S2F-7 
S2C-29, S2D-32, S2E-32, S2F-32 
S2C-28, S2D-13, S2E-l 3, S2F-13 
S2C-9, S2D-39, S2E-39, S2F-39 
S2C-10, S2D-40, S2E-40, S2F-40 
S2C-ll, S2D-41, S2E-41, S2F-41 
S2C-12, S2D-42, S2E-42, S2F-42 
S2C-l 3, S2D-43, S2E-43, S2F-43 
S2C-14, S2D-44, S2E-44, S2F-44 
S2C-15, S2D-45, S2E-45, S2F-45 
S2C-l 6, S2D-46, S2E-46, S2F-46 
S2D-10, S2F-10, S2G-10, S2K-10, R8 
S2C-37, S2D-6 
S2C-17, S2D-47, S2C-47, S2F-47 
S2C-l 8, S2D-48, S2E-48, S2F-48 
S2C-19, S2D-49, S2E-49, S2F-49 
S2C-20, S2D-50, S2E-50, S2F-50 
S2C-3, S2D-3, S2E-3, S2F-3 
S2C-( 1,30,32,60) and S2D-( l ,30,31,34,35,36,38,60) and 
S2E-(1,15,30,31,34,35,36,37 ,38,60) and S2F-(1, 15,30,31,34,35,36,37 ,38,60) 



19-16 I Blank 



SECTION 20: GOSSARY 

20.1 Introduction --------------------- 20-1 



Glossary I 20-1 

20.1 INTRODUCTION 

Certain words within the body text of an explanation are emphasized. These words are explained 
elsewhere in the glossary. 

ND 

ASCII 

BNC 

Boolean 

CMOS 

CRT 

CRTC 

DIA 

DMA 

ECL 

EPROM 

FET 

Glitch 

GPIB 

HEXorH 

IEEE-488 

K 

LED 

LSI 

Analog-to-Digital (converter) 

American Standard Code for Information Interchange. 

A desi!;.uation for a ty-pe of coaxial connector. Used by many manufacturers. 

A type of binary algebra used in logic design. 

Complementary Metal Oxide Silicon; a family of ICs named after the manufacturing 
technology. 

Cathode Ray Tube. 

CRT Controller; a special purpose LSI circuit 

Digital-to-Analog (converter). 

Direct Memory Access; memory access that is not under supervisioon of the 
controlling microprocessor. 

Emitter-Coupled Logic; a family of high-speed, digital logic ICs. 

Erasable Programmable ROM can be erased with ultraviolet light and reprogrammed. 

Field-Effect Transistor. 

A transient logic level transition of shorter duration thatn a sampling clock. 

General Purpose Interface Bus. A bus that meets specification IEEE-488. 

Hexadecimal; when placed after a number (that may include alpha characters A-F), 
indicates that the number is in base-16 notation. 

An institute of Electrical and Electronics Engineers standard digital parallel interface 
for programmable instrumentation (the full name of the standard is ANSI/IEEE Std 
488-1975). 

A unit mulitplier meaning x 1000 (x 1024 actually). 

Light Emitting Diode. 

Large Scale Integrated circuit 



20-2 Glossary 

Mains ' The public utility AC power lines. 

!\1MI Monolithic Memories, Inc. A manufacturer of IC devices. 

OC Open Collector, a type of IC circuit design. 

Op-Amp Operational Amplifier; usually a linear IC. 

PC Printed Circuit 

PCB Printed Circuit Board. 

Pin-out A list of device pins (connector, IC, relay, etc.). 

PROM Programmable ROM. 

RAM Random Access Memory; implies both read and write capabilites. 

ROM Read-Only-Memory. Type of memory that can be read from but not written into; 
programmed during manufacturing. 

RS-232C An Electronic Industries Association standard for a data communication interlace. 

SIP Single In-Line Package; the term is related to DIP (Dual In-Linc Package). 

ITL Transistor-Transistor Logic; a family of general purpose, digital ICs. 

USART Universal Synchronous/Asynchronous Receiver-Transitter; an LSI communications 
device. 



22.1 PARTS LIST INDEX 

M51A Probe 
Basic Waveform Board 
CT/SA Timing Board 
M800 RAM/Disk Board 
M700 Keyboard Board 

M700/M800 Power Supply 
M700/M800 Power Supply Basic Board 
M764 Mother Board 
M764 Daughter Board 
M800 Processor Board 

Basic Timing Memory Board 
Ttming Control Board 
lK State Memory Board 
M800 Timing Memory Board 
M800 Timing Control Board 

M800 State Memory Board 
M800 State Control Board (25 :MHz) 

· lK State Memory Board (20 :MHz) 
lK State Control Board (20 MHz) 
M81A Probe 

M33 Test Card 

Parts List I 22-1 

22-2 
22-3 
22-5 
22-6 
22-7 

22-8 
22-10 
22-11 
22-12 
22-13 

22-15 
22-16 
22-17 
22-18 
22-19 

22-20 
22-21 
22-22 
22-23 
22-24 

22-25 



22-2 I Parts List 

M51A PROBE 

LEVEL 

-c 
J. 

l 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
l 
1 
1 

PART ~lJ1\1BER 

000 ··00150:..! _ 
1 J.!, · B24500 . 
l ,.Vt-•• 707~0J 
1J4·-716009 
() 1 ~-·· /22?00 
0::!.3····717400 
02J-1.40::.:oo 
02j ·-"?45?00 
0:24-820700 
0~6··-/19200 
100-'711200 
100····/11300 
'.!.01·-·121000 
:w1-·200100 
201 ··-200200 
:.w 1 ··-2:21 ::!00 
201 ·-·332200 
201--475000 
20 l -·681000 
201 ···~81900 
O::!J·-·/46600 
02:;--J::i6000 
085-000101 

DESCRIPTION 

l'LU/M51A 
lt;/3t.>30/3651 QUAD COMPARA fORS 
1C/74.36N 2-XOR 
IC/74886 
PIN/SOLDER TERMINAL 120-1032-
C~P ~lMF ::iOV 20X C~RM R ER 
CAP lOOPF ll(V lOX TANT 
CAP 8.2PF lKV lOX 
CON 40F HOR/SOL D/RA 
f>O'f 200 PCB • 5W 
RES. NET /DIP 22K 16P IN 8RES 
RES NET/SIP 22K lOP!N 9RES 
KES 121 OlX 1/8W 
RES 2K 01% 1/8W PRE 
RES 20K 01% l/8W PRE 
RES 22.1K 01% 1/8W 
RES 33.2K 01% 1/8W 
RES 475 01X l/CW 
RES 681 OlX 1/8W PRE 
RES 68.1 01% l/8W PRE 
CAP 22MF 16V 20% ALUM 
SW/SL 2P2T GF-126-0~11 CW 
CBL/MODEL 50/51 PROaE 

QUANTITY 

1.000/+0 
5.000/+0 
4.000/·t-O 
1.000/+0 
1.000/+0 

12.000/+0 
1.000/·t·O 

l '7. ()()()/ )-() 
1.000/+o 
l. CJtJO/ +·o 
2.000/-+·0 
2.000/ HJ 
1.000/+0 
1.000/+0 
1.000/+0 
J.000/t-O 
1.000/ H) 
1.000/ HJ 
1.000/+0 
2.000/t-O 

4.000/+0 
2.000/+0 
1.000/+0 



BASIC WAVEFORM BOARD 

LEVEL 

l ., 
.J. 
-t ... 
1 
l 
-t 
J. 

1 
•J 
.L. 

1 
1 
; 
.I. 

1 
1 
1 
1 
1 
l 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
.i. 

1 
1 
1 
1 
-t 
.J. 

1 
1 ., 
J. 

1 
1 
);2 
:.:2 
-:.:-2 
)i2 
~~ ::! 
:-1:2 
:.:2 
-~:·2 

PART NUMBER 

1J.r+··-73t4C3 
131~--~ 738903 
13.lt--74000~ 
:L 3 f, ··-- 7 40200 
1J'1····743403 
1 Jlt ··-/45·409 
1J4-747103 
134·-·'7"73400 
l .. ~tt-··821600 
13·!t ···322300 
13 4--330300 
134·-·830500 
1 J 4 ·-·BJ 100 0 
1 J.lt·-·831 /'00 
1 Jl1-·8J6500 
176--401001 
201-·-100000 
201--100100 
201--100200 
201-100300 
201-·· 1 OO.ttOO 
201-··130100 
201·-150100 
201--196400 
201-200200 
201·-274000 
201-··J.52000 
201-'J32900 
201-1.,15100 
201---47S300 
.:.:!01-lt75900 
201-·562900 
201--6tt9UOO 
201··-681000 
201--681900 
201-825900 
201--909000 
201--909300 
615·-929400 
000·-929400 
023 .. · 70'7500 
023-· '722300 
024-71-4700 
100-703500 
1J4-738203 
134-820100 
134-830700 
134-831500 
201·-137000 
201-162000 
201-274000 
201-325900 

DESCRIPTION 

IC/1012jF ECL fRANSLATOR 
IC/1012·!tF E.CL lRANSLATOH 
IC//4808 2-NAND 
IC/ n. 0{~4 GJUAD OP AMP 
IC/74LS85 COMPARAJ.UR 
IC/74864 
1C//4LS161 4 BIT COUNTER 
IC/10102L ECL GATE 
IC/ /'tS11 J-AND 
IC/748139 2T04 DECODER 
IC/LllOO::!.t1C OP··-AMP HIGH SLEW 
IC/6080 88 IT D.~c; · 
lC/6~/ \JOLT1~GJ:: COMPAHATOR 
IC/592A VIDtO AMPLIFIER 
IC/9JL422/93422 4 BIT TTL MEM 
FIRM/6301-1 WAVEFORM U38 
R~S 100 01/. 1/SW PRE 
RES 1K 01% 1/8W PRE 
RES lOK 01% l/8W PRE 
RES 100K 017. 1/8W PRE 
RES lM 01% 1/8W PRE 
R~~ l.JK 01X 1/8W PRE 
RES 1.5K OlZ 1/SW PRE 
RES 1.96M 01% 1/8W PRE 
RES 20K OlZ 1/8W PRE 
R~S 274 OlX 1/8W PRE 
RES JJ2 OlZ l/8W PRE 
R~S 43.2 01% 1/8W PRE 
~ES 4.75K 01% l/SW PRE 
RES 475K OlX 1/8W PRE 
RES 47.5 01% l/8W PRE 
RES 56.2 OlY. 1/SW PRE 
RES 649 01/. 1/8W PRE 
RES 681 01% 1/8W PRE 
RES 68.1 OlY. l/SW PRE 
RES 82.5 OlX 1/SW PRE 
RES 909 01% l/BW PRE 
RlS 909K 01~ l/8W PRE 
WAVEFORM BD MOD BDCPAL=5> 
PCB/WAVEFORM MOD BO <PAL=5> Y 
CAP 6.8MF J5V lOX TANT G 
CAP .047MF SOV CERM G 
CON lM HOR/SOL 
RES NET/SIP 680 10PN 9RE 
IC/F10176F ECL 
IC/SOA6020 6BIT ADC 50MHZ SI 

Parts List I 22-3 

QUANTITY 

l. 000/ +·O 
3.000/ f·O 
1.000/ q) 
1. 000/ •-0 
1-r.OCO/:O 
1. UOO/ H) 

2.000/+0 
1.000.no 
1. UOO/ ·l 0 
1 .. OOC/ I 0 
1 .. 000/ +-() 
2.0001:0 
1.000/l() 
1.r.yy)/iu 
2 .. 000/+() 
1.000./+0 
~2 .. Ot)\)/ : 0 
4.U00/:0 
/.000/f() 
2.000/ H) 

::.! • 0 tJ 0 I ~- 0 
2.000/+0 
t:,. 000/ f·O 
1.000/+0 
1.000/H) 
2. OUO./ ·~· 0 
::!.000/ H) 
1.0()0/+0 
1 .. 000/ +·O 
1. 000/ ~-0 
1. <WO/ :-·0 
1.000/+0 
4 .. ooo/ ~-o 
3. 000/ -~ iJ 

1.000/t-0 
2.000/ •·0 
2.000/1-0 
1.000/+0 
1.000/ +-0 
1.000/-t-O 
::!.000/tO 
3.000/H) 

19.000/t-O 
1.000/+0 
2.0UO/+O 
1.000/·+-0 

IC/21185 DELAY L!NE 50NSEC J_ ··1.0001+0 
IC/10116 LINE RECEIVER 
RES 137 011. 1/8W PRE, 
RES 162 OlX 1/8W 
RES 274 OlX 1 /SW PREl 
RES 82.5 OlZ 1/SW PRE 

1.000/ t·O 
2.000/+0 
2.000/l-0 
2.000/+() 
::.?.000/rO 



22-4 I Parts List 

BASIC WAVEFORM BOARD continued 

LEVEL 

l 
1 
1 
1. 
1 
1 
1 
l. 
l 
1 
l 
1 
1 
1 
1 
1 
1 
1 
1 
1 

1 
1 
1 
1 
1 
1 
1· 
1 
1 
1 
l. 
1 
1 
1 
1. 
1 
1 
1 

PART ~LTMBER 

l.34····?3g.tt0:5 
134-'738903 
13£t••··l-'to003 
134-·740200 
134-7431t03 
134·-745409 
134--747103 
134-773400 
l ~~4-821600 
134-822300 
134-830:500 
134-830500 
134-831000 
134-·831500 
134-831700 
134··-835000 
134-836500 
176-401001 
:w 1 .. -100000 
201-100100 
201-100200 
201-100300 
2()1--100400 
201-130100 
201-150100 
201-196400 
201--200200 
201-274000 
201-332000 
201-432900 
201-475100 
201-475300 
201.--475900 
201-562900 
201--649000 
201-681000 
201-681900 
201-825900 
201-909000 
201-909300 

DESCRIPTION 

IC/10125F ECL TRANSLATOR 
IC/10124F ECL TRANSLATOR 
IC/74808 2-NAND 
IC/TL084 QUAD OP AMP 
IC/74LS85 COMPARATOR 
IC/74864 
IC/74LS161 4 BIT COUNTER 
IC/10102L ECL GATE 
IC/'74811 3-AND 
IC/74S139 2T04 DECODER 
IC/LH0024C OP-AMP HIGH SLEW 
IC/6080 88IT DAC 
IC/687 VOLTAGE COMPARATOR 
IC/10116 LINE RECEIVER 
IC/592A VIDEO AMPLIFIER 
IC/TDC1014J 6BIT FLASH ADC 
IC/93L422/93422 4 BIT TTL MEM 
FIRM/6301-1 WAVEFORM U38 
RES 100 OlZ 1/SW PRE 
RES 1K 01X 1/8W PRE 
RES 10K 01% 1/8W PRE 
RES 100K 01X 1/8W PRE 
RES 1~ OlX 1/SW PRE 
RES 1.3K 01/. 1/8W PRE 
RES 1.SK 01Z 1/8W PRE 
RES 1.96M 017. 1/8W PRE 
RES 20K 01/. 1/8W PRE 
RES 274 01X 1/8W PRE 
RES 332 01/. 1/8W PRE 
RES 43.2 01% 1/8W PRE 
RES 4.75K OlX 1/8W PRE 
RES 475K 01/. 1/8W PRE 
RES 47.5 01% 1/8W PRE 
RES 56.2 01X 1/8W PRE 
RES 649 01/. l/8W PRE 
RES 681 017. 1/8W PRE 
RES 68.1 01/. 1/8W PRE 
RES 82.5 01% 1/8W PRE 
RES 909 017. 1/8W PRE 
RES 909K 017. 1/8W PRE 

QUANTITY 

1.0()()/+0 
4. 000/·+·0 
:L .. 000/+0 
1.000/tO 
4 .. 000/+0 
1.000/+0 
2 .. 000/+() 
:1..000/+0 
l.000/+0 
1.000/+0 
1"000/+0 
2.000/+0 
1 .. 000/+0 
1.000/+0 
1.000/+0 
2.000/+0 
2.000/+0 
1.000/+0 
2.000/+0 
4.000/+0 
7.000/+0 
2.000/+0 
2.000/+0 
2.000/+0 
4.000/+0 
1.000/+0 
1.000/+0 
2.000/+0 
2.000/+0 
1.000/+0 
1.000/+0 
1.000/+0 
1..000/+0 
1.000/+0 
4.000/+0 
3.000/+0 
1.000/+() 
2.000/+0 
2.000/+0 
1.000/+0 



CT/SA TIMING BOARD 

LEVEL 

1 
1 
l 
1 
1 
1 
1 
1 
.L 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

PART NUMBER 

022-··"727000 
023····}40600 
134····7:1.2303 
:1.3·4-··/l 9403 
134-·· '720~.H>3 
134·-"72:W09 
1 :3-'t·- ;730903 
13Li~~ 731009 
l 34·-732903 
134-732909 
134--736803 
134····736809 
134··-738203 
134·-738403 
134-738903 
134-739109 
134-739803 
134-749803 
134-792800 
134-793200 
134-827500 
134-827700 
134--828100 
134·-828300 
134-830500 
134-830800 
134-8310.00 
134-831400 
134-831500 
134-831600 
134-834600 
201-825900 

DESCRIPTION 

DIO LEDR SU 555-2003 VERT DLT 
CAP 15PF 1KV 10X TANT 
IC/74LSOON 2-NANO 
IC/74LS151N MULTIPLEXER 
IC/74LS10N 3-NAND 
IC/74LS257 
IC/74LS367N HEX DRIVER 
T,... ;--,11 ,....., ..,.n 
.L~.r /""'tLi:>J..:>O 

IC/74LS32N 2-0R 
IC/74LS32 
IC/74LS374N REGISTER 
IC/74LS374 
IC/F10176F ECL 
IC/10125F ECL TRANSLATOR 
IC/10124F ECL TRANSLATOR 
IC/74LS244 
IC/74LS148 OCTAL ENCODER 
IC/10103F ECL-4-2 INPUT MOT 
IC/10104F ECL 2 INPUT AND 
IC/10141F ECL 4BIT SHIFT REG 
IC/10135 J-K M/S FLIP-FLOP 
IC/10138 BI-QUINARY COUNTER 
IC/10161 1T08 DECODER 
IC/10164 S-LINE MULTIPLEXER 
IC/6080 8BIT DAC 
IC/21182 DELAY LINE 20NSEC 
IC/687 VOLTAGE COMPARATOR 
IC/10117 OR-AND/OR-AND INVERT 
IC/10116 LINE RECEIVER 
IC/10113 2-XOR 

· IC/72268 lOMHZ COUNTER SYSTEM 
RES 82.5 01% 1/8W PRE 

Parts List I 22-5 

QUANTITY 

l"000/+0 
1 .. 000/+0 
1 .. 0()()/+0 
2 .. 000/+0 
l .. 000/+0 
2.000/+0 
1 .. 000/+() 
1.000/+0 
l..000/+0 
1.000/+0 
1 . • 000/+0 
:1..000/+0 
1 .. 000/+0 
6.000/+0 
1..000/+0 
1.000/+0 
l."000/+0 
1.000/+0 
1.000/+0 
4.000/+0 
2.000/+0 
1.000/+0 
1.000/+0 
1.000/·+-0 
1.000/+0 
1.000/+0 
1.000/+0 
1.000/+0 
1 .. 000/+0 
1.000/+0 
1.000/+0 
1.000/+0 



22-6 I Parts List 

M800 RAM/DISK BOARD 

LEVEL 

1 
1 
1 
1 

1 
l 
1 
1 
1 

1 
1 
1 
1 
1 
1 
1 
1 
1 

1 
1 
1 
1 
1 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

\ 
1 
1 

1 
1 
1 
1 
1 
1 
1 
1 
1 

PART NUMBER 

000····0 :I. :I. 201. 
134·-·ll l 209 
134-7128()3 
13 4-· 71290 3 
1~~4-··} 1 3 2 0 3 
134-713209 
134-715303 
134-· 720403 
134--724 703 
l.34-731009 
13-'t-•• 732903 
l.34·-·736803 
1:34 .. ··745704 
134-··741803 
134--747103 
134-·751603 
134-·762<.?00 
134·-·77 6503 
134-783600 
134-822300 
134-824400 
134-834100 
134-834500 
023-700100 
023-706800 
023-711000 
023-717400 
023-726600 
023-728400 
023-740200 
023-740800 
023-743900 
023-7471.00 
024-714700 
024-724800 
024-730900 
026··-7()8600 
026·-·719500 
100-705800 
100-710000 
100-710100 
100-710500 
121-704800 
121-706100 
121-706400 
121-· 706600 
121-706700 
134-834200 
134-834300 

1~t:.~~;~ii 
191-712900 
191-713000 
201-1.00000 
201.-·100100 
201-100200 
201-150200 
201-200100 
201-475200 
201--681900 
201-100200 
201-200200 
201-487200 

DESCRIPTION 

PCB/RAM DISK 
IC/74S74 
IC/74LSOON 2-NAND 
IC/74LS04N HEX INVERTER 
IC/74LS74N FLIP-FLOP 
IC/74LS74 
IC/7438N O/C 2-NAND 
IC/74LS02N 2-NOR 
IC/7414 HEX INVERTER 
IC/"74LS138 
IC/74LS32N 2-0R 
IC/74LS374N REGISTER 
IC/4116C5290-M>16K DYN RAM 
IC/1489 QUAD LINE RECEIVER 
IC/74LS161 4 BIT COUNTER 
IC/74LS393 DUAL 4BIT B COUNTE 
IC/74LS629 OSCILLATOR 
IC/74LS01N 2-NAND OC 
IC/74F244 OCTAL BUFFER 
IC/748139 2T04 DECODER 
IC/8304 89IT TRANSCEIVER 
IC/2143 4PHASE CLOCK GENERATO 
IC/9602 MONOSTABLE MULTIVIBRA 
CAP lOOPF 500V 05X MICA R 
CAP l~OPF 500V 05X MICA R 
CAP 22MF 35V 10X TANT G 
CAP .lMF 50V 20X CERM R ER 
CAP 6.8MF 35V lOX TANT R 
CAP 330PF lKV 207. CERM R 
CAP lOOPF lKV 10~ TANT 
CAP .OlMF 25V 20X CERM 
CAP .68MF 35V TANT A 
CAP 22MF 16V 20% TANT DROP 
CON lM HOR/SOL 
CON 40F DIP/SOL AMP 
CON 28F DIP/SOL 641267-3 AM 
POT 50K PCB .5W 
POT 10K PCB .5W 68XR10K BE 
RES NET/SIP 4.7K SPIN 7RES 
RES NET/SIP 220 8PIN 7RES 
RES NET/DIP 22 14PIN 7RES 
RES NET/SIP 10K 8PIN 7RES 
REG -SV .lA 79L05 B 
REG 12V 3A 78L12C 
REG 12V 1.5A LM340T-12/7812CT 
REG -12V .1A MC79L12CP MO 
REG SV .1A MC78L05AC 
IC/1793 FLOPPY DISK CONTROLLE 
IC/6551A WART 
l~~t~i9~D[~tJt_I~FR_1~kVER 
CRYS/2MHZ HC-33 .001X 
CRYS/l.8432MHZ HC33 .005X 
RES 100 01X 1/8W PRE 
RES 1K 01X 1/8W PRE 
RES 10K 01/. 1/8W PRE 
RES 15K 01X 1/8W PRE 
RES 2K 01X 1/8W PRE 
RES 47.5K OlX 1/8W 
RES 68.1 OlX 1/8W PRE 
RES lOK OlX 1/8W PRE 
RES 20K 01X 1/8W PRE 
RES 48.7K 01X 1/8W PRE 

Q UA.1\TTITY 

1.000/+0 
1.000/+0 
1.000/+0 
1.000/+0 
3.0()0/+0 
3.000/+0 
4.000/+0 
2.000/+0 
2 .. 00()/+0 
2 .. 000/+0 
1.000/+0 
2 .. 000/+0 

24 .. 000/+0 
1.000/+0 
1.000/+0 
1.000/+0 
1.000/+() 
1.000/+0 
4.000/+0 
1.000/+0 
1.000/+0 
1.000/+0 
1.000/+0 
1.000/+0 
1.000/+0 
1.000/+0 

61.000/+0 
3.000/+0 
1.000/+0 
2.000/+0 
2.000/+0 
1.000/+0 
6.000/+0 
2.000/+0 
1.000/+0 
1.000/+0 
1.000/+0 
2.000/+0 
2.000/+0 
1.000/+0 
2.000/+0 
1.000/+0 
1.000/+0 
2.000/+0 
1.000/+0 
1.000/+0 
1.000/+0 
1 .. 000/+0 
1.000/+0 

\:%%%~~% 
1 .. 000/+0 
1.000/+0 
1.000/+0 
3.000/+0 
3.000/+0 
1.000/+0 
3.000/+0 
1.000/+0 
1.000/+0 
1.000/+0 
1.000/+0 
:1..000/+0 



M700 KEYBOARD BOARD 

LEVEL 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

l 
1 
1 

1 
1 
1 
1 

1 
1 

PART NUMBER 

000--012101 
134-·713~~09 
134-722903 
134·-· 7 l l. 500 
134··-728803 
134-··731009 
134-?43903 
134-834500 
022-719800 
023-726500 
023-?28400 
023-·740800 
023-743800 
024-822200 
100-"700700 
100-702700 
134-834400 
201-100300 
201-150100 
201-221300 

~%\:~~~iii 
201-475100 
201-475200 
201-475900 
201-681000 
201-681200 
201-825000 
023--739600 
023-744100 
023-746600 

DESCRIPTION 

PCB/M764 KEYBOARD 
IC/74LS74 
IC/74LS132 2-NAND S.T. 
IC/555V TIMER 
IC/28842 PROM <748472> 
IC/74LS138 
IC/74LS33 QUAD NOR 
IC/9602 MONOSTABLE MULTIVIBRA 
OIO TRRF 1N4152 30V .5W G FC 
CAP 1MF 35V 10X TANT R 
CAP 330PF lKV 20X CERM R 
CAP .01MF 25V 20% CERM 
CAP 33MF 6.3V TANT 
CON 2M HOR/SOL RA 
RES NET/4.7K 10P9RES 
RES NET/SIP 1K 10PN 9RE 
IC/3914A KEYBOARD ENCORDER 
RES 100K 01% 1/SW PRE 
RES 1.5K 01X 1/SW PRE 
RES 221K 01% 1/8W PRE 
RES 33a 01% 1/8W PRE 
RES 470 01X 1/SW 
RES 4.75K OlX 1/SW PRE 
RES 47.5K 01X 1/8W 
RES 47.5 OlZ 1/8W PRE 
RES 681 01A 1/SW PRE 
RES 68.1K 01X 1/8W 
RES 825 01X 1/8W PRE 
CAP 10MF 25V 20X ALUM 
CAP 100MF 6.3V ALU~ 
CAP 22MF 16V 20% ALUM 

Parts List I 22-7 

QUANTITY 

1 .. 000/+() 
1.000/+0 
1 .. 0()0/+0 
1.000/+0 
1.000/+0 
2.000/+0 
1.000/+0 
2.000/+0 
3.000/+() 
1.000/+0 
1.000/+0 

12.000/+0 
2 .. 000/+0 
1.000/+0 
1 .. 000/+0 
1.000/+0 
1 .. 000/+0 
1.000/+0 
1.000/+0 
1.000/+0 
1 .. 000/+0 
1.000/+0 
4.000/+0 
1.000/+0 
1.000/+0 
1.000/+0 
1.000/+0 
1.000/+0 
1.000/+0 
1.000/+0 
1 .. 000/+0 



22-8 I Parts List 

M700/M800 POWER SUPPLY 

LEVEL PART NU~IBER 

004-.. ·710~500 
()()4-710800 
006-006401 
019-003.1101 
019·-?31900 
021--719500 
022·-·727800 
02?-727900 
022-728100 
022-729900 
023·-744700 
023-746100 
032-· 700800 
04()-'726900 
098-007901 
103·-04 7000 
105·-0181.00 
106--'709200 
121-706300 
121-706400 
238-·040000 
258-10400021 
405-003104 
015-722600 
024-819600 
405-003203 
015-722600 
024~819700 
405-003303 
015-714100 
015-714200 
024-819400 
405-005301 
015--723100 
024-703600 
615-01.2290 
OOO-Ol.2201 

%~~:_71~iii 
022-725900 
022-729200 
022-729400 
022-· 729500 
022--730000 
023-721100 
023·-740100 
023-·743400 

DESCRIPTION 

BUSH/NYLON SHOULDER 3052 KE 
BUSH/ID .190 OD .276 TEFLON 
WASH/FIBER 
INDUCT/21MH 
INDUCT/560UH 
TRN NPN MJE13007 400V BOW 
DIO BRIO VH648 600V 6A 
OIO BRID VJ148X 100V 10A 
DIO RECT 1N5812 50V 20A 
DIO SCHT IN6096 40V 25A 
CAP 820MF 200V ALUM 
CAP .01MF 1KV 10% TANT 
INSUL/DIOOE 
CLAMP/CAPACITOR MOUNTING VR3A 
HT SINK/M764 POWER SUPPLY 
RES 47 5/. 1W 
RES 180 5% 2W 
RES 10 5W WW 
REG 1.2 TO 33V 3A LM350K 
REG 12V 1.SA LM340T-12/7812CT 
WSH BEL .128X.318X.015 S 
SPCR NT H4 l/8 11 .187 NYLON 
M764 AC POWER PLUG ASSY 
PIN M 18-24G 02-06-2103 
CON 6M REC/CRP 
M764 12V POWER CABLE ASSY 
PIN M 18-24G 02-06-2103 
CON 2M REC/CRP 
M764 DC POWER PLUG ASSY 
PIN F 14-20GA 02-09-1104 
PIN M 14-20GA 02-09-2103 
CON 12F REC/CRP 03-09-1122 MO 
M?00/800 DISK POWER PLUG 
PIN F 60662-1 
CON 4F REC/CRP 1-480424-0 AM 
M700/800 PWR SUP BASIC PCB 
PCB/M700 POWER SUPPLY 

'D1tt1~'Ft~E~Ni1~1~i~ ~~~- 1 %3rc 
DIO TRRF IN4937 600V lA MO 
DIO ZENR IN960B 9.1V .5W 
DID ZENR IN721A 20V .4W 
DIO ZENR IN9578 6.8V .4W 
OIO BRIO MDAlOOA 50V lA MO 
CAP 10MF 6V 20% TANT R 
CAP 180PF lKV 10% TANT 
CAP lOMF 200V 5% MYLAR 

QUANTITY 

2.000/+0 
4 .. 000/+0 
2.000/+0 
2 .. 000/+0 
2.000/+0 
2 .. 000/+0 
1.000/+0 
:l.000/+0 
2.000/+0 
2 .. 000/+0 
2.000/·+·0 
1.000/+0 
l.000/+0 
2.000/+0 
1.000/+0 
1 .. 000/+0 
1.000/+0 
1.000/+0 
1.000/+0 
1.000/+0 
3.000/+0 
2.000/+0 
1.000/+0 
6.000/+0 
1.000/+0 
1.000/+0 
2.000/+0 
1.000/+0 
1.000/+0 
7.000/+0 
1.000/+0 
1.000/+0 
1.000/+0 
8.000/+0 
2.000/+0 
1 .. 000/+0 
1.000/+0 
3.000/+0 
8.000/+0 
1.000/+0 
1.000/+0 
1.000/+0 
1.000/+0 
1.000/+0 
2.000/+0 
1.000/+0 
1.000/+0 



M700/M800 POWER SUPPLY BOARD continued 

LEVEL PART NUMBER 

02:~·-·744300 
023-745100 
023-·745200 
023-·· 745800 
023-746100 
023-746500 
024-·824000 
024·-824100 
024-824200 
026-·71. 9300 
070-710500 
071-711500 
079-701100 
102-700200 
102-700700 
10~-047100 
10~-056000 
134-772600 
134-772609 
134-831200 
201-100000 
201-100100 
201-100200 
201-100300 
201-150200 

~i1:~~~h%% 
201-221200 
201-··243000 
201-475100-
201-681200 
201-909100 
208·-04 7900 
208-221300 
208-475900 
021-701800 
021-712600 
021-720100 
019-001001 
019-003001 
019-731800 
023-739800 
023-744800 
023-746600 

DESCRIPTION 

CAP .01MF 50V MYLAR CAP 
CAP .OOlMF 1KV lOX TANT 
CAP .0047MF 1KV 10X TANT 
CAP 1000PF 500V MICA 
CAP .OlMF 1KV lOX TANT 
CAP .lMF 50V 15X CERM 
CON 1F JCK/SOL RED 402-102 
CON lF JCK/SOL BLK 402-103 
CON lF JCK/SOL BLUE 402-105 
POT 200 PCB .5W 
FUSE/3A 250V FAST 3AG 
HOLDER/FUSE 3529 
THERMISTER 150 C 
MOVISTOR/V130LA10A 
MOVISTER/V275LA15A 
RES 470 5X 1W 
RES 56 5/. 2W 
IC/LM3524N 
IC/863524 

20754 

IC/3632 PERIPHERAL DRIVER 
RES 100 OlX 1/8W 
RES 1K OlX 1/8W 
RES !OK 01% 1/8W 
RES lOOK 01% 1/8W 
RES 15K 01% 1/8W 

~~% ~~1 %11 \~l't, 
RES 22.lK OlX 1/8W 
RES 243 01% 1/8W 
RES 4.75K 01% 1/8W 
RES 68.1K 01% 1/8W 
RES 9.09K OlX 1/SW 
RES 4.7 lX 1/2W 
RES 221K 1X 1/2W 
RES 47 lX 1/2W 
TRN PNP 2N3905 40V .35W B 
TRN 2N3904 
TRN SCR MCR101 15V .SA 
XFORMER/DRIVE 
XFORMER/M764 MAIN 
INDUCT/68UH 
CAP lOOOMF 10V 
CAP 4.70MF 50V 20i! ALUM 
CAP 22MF 16V 204 ALUM 

PRE 
PRE 
PRE 
PRE 
PRE 
PRE 
PRE 

PRE 

PRE 

Parts List I 22-9 

QUANTITY 

2.000/+0 
1 .. 000/+0 
1.000/+0 
1 .. 000/+0 
2 .. 000/+0 
3.000/+0 
2:000/+0 
1 .. 000/+0 
2.000/+0 
1 .. 000/+0 
1..000/+0 
2.000/+() 
1.000/+0 
1.000/+0 
1.000/+0 
2 .. 000/+(} 
1.000/+0 
1.000/+0 
1.000/+0 
1.000/+0 
3.000/+0 
2.000/+0 
3.000/+0 
1.000/+0 
2.000/+0 
4.000/+0 
2.000/+0 
1.000/+0 
1.000/+0 
2.000/+0 
1.000/+0 
1.000/+0 
2.000/+0 
2.0001+0 
1 .. 000/+0 
1.000/+0 
1.000/+0 
1.000/+0 
1.000/+0 
1.000/+0 
1.000/+0 
5.000/+0 
4.000/+0 
2.000/+() 



22-10 I Parts List 

M700/M800 POWER SUPPLY BASIC BOARD 

LEVEL 

.. 
J. 

1. 
1. 

1. 
1 
l 
1 
1 
1 

1 
1 
1 
1 
1 
1 
1. 
1 
1 
l 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

\ 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1. 
1 
1 

i 
1 
1 
1 

PART :NUMBER 

000··-012201 
() 15·-'722900 
022-·719800 
022-.. '72590() 
022····'729200 
022--729400 
022-729500 
022-730000 
023-·721100 

s~~:.$~~~ss 
023····744300 
023·-·745100 
023-745200 
023·-7 45800 
023·-746100 
023-746500 
024-824000 
024-824100 
024-H24200 
026-·719300 
070-710500 
071-711500 
079-701100 
102-700200 
102-700700 
103-047100 
105-056000 
134-772600 
134-772609 
134-831200 
201-100000 
201-100100 

~%\:\%%~%% 
201-150200 
201-200100 
201-221000 
201-221200 
201-"243000 
201-475100 
201-681200 
201-909100 
208-047900 
208-221300 
208-475900 
021-701800 
021-712600 
021-720100 
019-·001001 
019-003001 
019-731800 
023-739800 
023-·744800 
023-'746600 

DESCRIPTION 

PCB/M700 POWER SUPPLY 
PIN/SOLDER TERMINAL 120-1032-
DIO TRRF 1N4152 30V .5W G FC 
DIO TRRF IN4937 600V 1A MO 
DIO ZENR IN9608 9.1V .5W 
DIO ZENR IN721A 20V .4W 
DIO ZENR IN9578 6.8V .4W 
OIO BRIO MDA100A 50V 1A MO 
CAP 10MF 6V 20% TANT R 

ccra~ \i~v 2h~~ s~M~~k 
CAP .01MF 50V MYLAR CAP 
CAP .OOlMF lKV 10% TANT 
CAP .0047MF 1KV 10X TANT 
CAP 1000PF 500V MICA 
CAP .01MF !KV 107. TANT 
CAP .lMF 50V 15X CERM 
CON 1F JCK/SOL RED 402-102 
CON 1F JCK/SOL BLK 402-103 
CON 1F JCK/SOL BLUE 402-105 
POT 200 PCB .5W 
FUSE/3A 250V FAST 3AG 
HOLDER/FUSE 3529 
THERMISTER 150 C 20754 
MOVISTOR/V130LA10A 
MOVISTER/V275LA15A 
RES 470 57. lW 
RES 56 57. 2W 
IC/LM3524N 
IC/SG3524 
IC/3632 PERIPHERAL DRIVER 
RES 100 017. '1/8W PRE 
RES 1K 01X 1/8W PRE 

l~~ \<l>fbK %11 l~i~ ~~~ 
RES 15K 017. 1/8W PRE 
RES 2K OlZ 1/8W PRE 
RES 221 017. 1/8W PRE 
RES 22.lK 017. 1/8W 
RES 243 017. 1/8W 
RES 4.75K 01X 1/8W PRE 
RES 68.lK OlZ 1/8W 
RES 9.09K 01X 1/8W PRE 
RES 4.7 1Z 1/2W 
RES 221K lY. 1/2W 
RES 47 lY. 1/2W 
TRN PNP 2N3905 40V .35W B 
TRN 2N3904 
TRN SCR MCR101 15V .8A 
XFORMER/DRIVE 
XFORMER/M764 MAIN 
INDUCT/68UH 
CAP lOOOMF 10V 
CAP 470MF 50V 20% ALUM 
CAP 22MF 16V 20X ALUM 

QUANTITY 

1.000/+0 
3 .. 000/+0 
8.000/+0 
1 .. 000/+0 
1.000/+0 
1.000/+0 
1 .. 000/+0 
1 .. 000/+0 
2 .. 000/+0 

1 · .. iii~ti 
2 .. 000/+0 
1.000/+0 
1.000/+0 
1.000/+0 
2.000/+0 
3.000/+0 
2.000/+() 
1.000/+0 
2.000/+0 
1.000/+0 
1.000/+0 
2.000/+0 
1 .. 000/+0 
1.000/+0 
1.000/+0 
2.000/+0 
1.000/+0 
1.000/+0 
1.000/+0 
1.000/+0 
3.000/+0 
2.000/+0 
3.000/+0 
1.000/+0 
2 .. 000/+0 
4.000/+0 
2.000/+0 
1.000/+0 

'1 .. 000/+0 
2.000/+0 
1.000/+0 
1.000/+0 
2.000/+0 
2.000/+0 
1.000/+0 
1.000/+0 
1.000/+0 
1.000/+0 
1 .. 000/+0 
1.000/+0 
1.000/+0 
5.000/+0 
4.000/+0 
2.000/+0 



Parts List I 22-11 

M764 MOTHER BOARD 

LEVEL PART NUMBER DESCRIPTION QUANTITY 

1 l :~4-736803 IC/74LS374N REGISTER 1.000/+0 
l l 34-·· 73,-sao<7 IC/74t...S374 1.000/+() 
1 134·-791603 IC/74F64 AND OR INVERT 2.000/+0 
1 61~.)-·O12:-rno 1'1800 MOTHER BD BASIC ASSY 1.000./+0 
:!.i· '") 000-012301 PCB/M764 MOTHER BOARD :1..000./+0 ··A.. 

·:+.·2 02:·3··-717400 CAP .. lMF 50V 20:% CERM R ER 8 .. 000/+0 
¥'") ..... 023·-726500 CAP 11'1F 35V 10% TANT R 1 .. 000/+0 
*2 024-733100 CON 14 PIN DIP 641261--3 2 .. 00()/+0 
)'.·2 024·-·741800 CON 25F REC/SOL 206584-1 AM 1.000/+0 .. ,., 

%"t··~~93%% £~N ,.,iM ~DR/~OL 1 "()()()/ +() ~~ ~ ·-~ .. ..:..06 N 6 E G/S L DUAL 22 .. 000/+0 *..:.. 
~·") 
··..s!. 024-825600 CON 12M REC/SOL 09-18-5121 MO l .. 000/+0 
-:+:·2 026--702300 POT 5K PCB .5W l.000/+0 
+.''.> .. ~ 029-708200 RELAY/REED SPOT DIP 1.000/+0 
*2 100·-705800 RES NET/SIP 4.7K 8PIN 7RES 1.000/+0 
*2 100-·· 709900 RES NET/SIP 2.2K 8PIN 7RES 1 .. 000/+0 
+'"l 
··~ 100-711100 RES NET/SIP 470 SPIN 7RES 1.000/+0 
*2 134··-725303 IC/7406N DIC HEX INVERTER 1 .. 000/+0 
*2 134-736809 IC/74LS374 1.000/+0 
=.:.? 134-738403 IC/10125F ECL TRANSLATOR 1.000/+0 :):2 134-776503 IC/74LS01N 2-NAND oc 2.000/+0 
*2 134-782303 IC/74F04 HEX INVERTER 1.000/+0 
*..., ., 134-830800 IC/21182 DELAY LINE 20NSEC 1.000/+0 
*2 134-831500 IC/10116 LINE RECEIVER 1.000/+0 
*"'.) .:;. 201-121000 RES 121 OlX 1/8W 1.000/+0 
*2 201-182000 RES 182 OlX 1/8W 1.000/+0 
*2 201-274000 RES 274 01X 1/8W PRE 1.000/+0 
*"'.) •4 201-475000 RES 475 01X 1/8W 3.000/+0 
*2 201-825900 RES 82.5 01X 1/81.J PRE 1.000/+0 
*2 022-719800 DIO TRRF 1N4152 30V .5W G FC 1 .. 00()/ +() 



22-12 I Parts List 

M764 DAUGHTER BOARD 

LEVEL 

1 
1 
1 
1 
1 
1 
1 
:r. 

PART NUMBER 

000·-·012401 
022···· "719800 
023-·717400 
() 2 ft-·· 31. 91 0 0 
024-·823600 
029--"708300 
134-··831500 
103-047000 

DESCRIPTION 

PCB/M764 DAUGHTER BOARD 
DIO TRRF 1N4152 30V .SW G FC 
CAP .1MF 50V 20% CERM R ER 
CON 26M HOR/SOL ST 
CON/34M HOR/SOL 609-3437 TB 
RELAY/REED DPST DIP 
IC/10116 LINE RECEIVER 
RES 47 5Z 1W 

QUANTITY 

1 .. 000/+0 
1.000/+() 
3.000/+0 
3.000/+0 
2.000/+0 
1.000/+0 
3.000/+0 
lnOOO/+() 



M800 PROCESSOR BOARD 

LEVEL 

1 
1 
1 
1 
1. 

1 
1 
1 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
l. 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

! 
1 
1 
1 
1 
1 

PART NUMBER 

023·-·715100 
134····"715709 
000·-013001 
134··-}18303 
134-··720509 

lj~:.~~~i~ 
134-7~~2703 
134·-·731009 

1~t:~~ihi~ 
134~-742300 
134-743803 
134····747103 
134-751700 
134-751800 
134-776503 
134-783200 
134-783600 
134-783903 
134-812403 
134-821900 
134-·826000 
134-837000 
021-712600 
022-719800 
023-717400 
023-740600 
023-743800 
023-745100 
024-715900 
024-721300 
024-730900 
024-733100 
024·-740700 
024--825300 
100-·700700 
100-701500 
100-702700 

1~i:~~~ii~ 
134-713203 
134-713209 
134-736400 
134-752100 
134-759800 
134-824700 

DESCRIPTION 

CAP .05MF 50V CERM R 
IC/74804 
PCB/M700 PROCESSOR 
IC/74S02N 2-NOR 
IC/74LS174 
tt~~6~~hON 3-NAND 
IC/74LS08N 2-AND 
IC/74LS138 

tt~~~~~~4~-NAND 
IC/2141-5/9244 4KX1 RAM 
IC/74LS157 
IC/74LS161 4 BIT COUNTER 
IC/75160 488 BUFFER 
IC/75161 488 BUFFER T 
IC/74LS01N 2-NAND OC 
IC/74F373 OCTAL LATCH 
IC/74F244 OCTAL BUFFER 
IC/74LS166 SHIFT REGISTER 
IC/74LS165 8-BIT SHIFT REG 
IC/74838 2-NAND BUF O/C 
IC/74F245 TRANSCEIVER 
IC/DMS160 
TRN 2N3904 
DID TRRF 1N4152 30V .5W G FC 
CAP .lMF 50V 201. CERM R ER 
CAP 15PF 1KV 101. TANT 
CAP 33MF 6.3V TANT 
CAP .001MF 1KV 10Y. TANT 
CON 16F DIP/SOL 641262-3 AM 
CON 24F DIP/SOL 641266-3 AM 
CON 28F DIP/SOL 641267-3 AM 
CON 14 PIN DIP 641261-3 
CON 20F DIP/SOL 641264-3 AM 
CON 16F DIP/SOL 516-AGllD 
RES NET/4.7K 10P9RES 
RES NST/SIP lOK 10PIN 9RES 
RES NET/SIP 1K lOPN 9RE 
~~;7~tVo~Jf 2'!.~~~D SPIN 7RES 
IC/74LS74N FLIP-FLOP 
IC/74LS74 
IC/8085A-2 SBIT MICROPROCESSO 
IC/9914 488 CONTROLLER T 
IC/MK4802/HM6116-3 2K/8 150N 
IC/8275 CRT CONTROLLER 

Parts List I 22-13 

QUANTITY 

1.000/+0 
1.000/+0 
1.000/+0 
lnOOO/+O 
2.000/+0 
1 .. 0()0/+0 
-f ('\(\/'\ / 1 I"\ 
.J. • V•JV/ o··v 
1.000/+() 
2 .. 000/+0 
1 .. 000/+0 
1.000/+0 
8 .. 000/+() 
3.000/+0 
1.()001+0 
1.000/+0 
1 .. 000/+() 
1.000/i·O 
1.000/+0 
3.000/+0 
1.000/+0 
2.000/+0 
1.000/+0 
4.000/-t·O 
1.000/+0 
1.000/+0 
1.000/+() 

26.000/+0 
1.000/+0 
2.000/+0 
1.000/+() 
1.000/+0 
2.000/+0 
6.000/+0 
1.000/+0 
1.000/+0 
1 .. 000./+0 
3.000/+0 
1.000/+0 
1.000/+0 
2.000/+0 
1.000/+0 
1.000/+() 
1.000/+0 
1.000/+0 
1.000/+0 
1 .. 000/+0 
1.000/+0 



22-14 I Parts List 

M800 PROCESSOR BOARD continued 

LEVEL 

l 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

1 
1 
1 
1 
1 
1 
*2 
:+;.'1i .. , 
1 
*2 

PART :\TUMBER 

l 3't····834goo 
1<f1. ··- /" 13300 
201 ····3~~2000 
201 ··-'t7~5000 
201 ···-475100 
201-475900 
201-681000 
201-681200 
208·-·04 7900 
208-075000 
023·-· ?21000 
023-726;3()0 
023-726600 
024-8~0000 
025-7~7000 
134-717403 
134-728803 
134-758700 
134-806000 
1.76-403511 
134-717403 
134-717409 
176-406205 
134-728803 

DESCRIPTION 

IC/8155-2 RAM 2K W/I/O TIMER 
CRYS/13.219 MHZ 60HZ 
RES 332 01% 1/8W PRE 
RES 475 01~ 1/8W 
RES 4.75K 01X 1/8W PRE 
RES 47.5 01X 1/8W PRE 
RES 681 01~ 1/8W PRE 
RES 68.lK 01h 1/8W 
RES 4.7 1X 1/2W 
RES 75 lX 1/2W 
CAP 100MF 16V 20X TANT R 
CAP 22MF 35V TANT R 
CAP 6.8MF 35V 10% TANT R 
CON 3M HOR/SOL 
SW/SL 8POS DIP 
IC/14810 PROM <748287/6301-1) 
IC/28842 PROM (748472> 
IC/2532JL 32K EPROM T 
IC/2764 8KX8 EPROM 4SONSEC 
FIRM/ U45 6301-1 M700 PROC 
IC/14810 PROM <749287/6301-1) 
IC/14910 74S287 6301-1 
FIRM/ U51 6348-1 PROC W/IO 
IC/28S42 PROM <745472> 

QU Atl\TTITY 

l..000/+0 
LOOO/+O 
2.000/+0 
8 .. 000/ +O 
2.000/+0 
1.000/+0 
1.000/+0 
1 .. 000/+0 
2.000/+0 
1 .. 000/+0 
1.000/+0 
1.000/+() 
1.000/+0 
1.000/+0 
1.000/+0 
1.000/+0 
1.000/+0 
2.000/+0 
6.000/+0 
1.000/+0 
1.000/+0 
1.000/+0 
1.000/+0 
1.000/+0 



BASIC TIMING MEMORY BOARD 

LEVEL 

1 
1 
l. 
1 
1 
1 
1 
1 
1 
1 
1 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

\ 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

1 
1 
1 
1 
1 

PART NUMBER 

000-·00~'>501 
015-722900 
02l. ·-·701800 
() 21-·· 7 l. 2 6 0 0 
023-·? 1"l400 
023-728400 
023-739600 
023-746600 
026-719900 
100-705800 
100-710900 
100-711000 
100-711100 
121-706100 
121-706600 
134-"711209 
134-"715803 
134-718103 
134-720509 
134-"730903 
134-731009 
134-738403 
134-739003 
134-739109 
134-740600 
134--756400 
134-773400 
134·-773500 
134-805603 
134-824000 
134-827400 
134-828000 
134-830500 
134-·831400 
134-831500 
134-836500 
201·-100000 
201·-100100 
201-150100 
201-162000 
201-200100 
201-243200 
201-332000 
201-332100 
201-475000 
201-681000 
201-825900 
214-107100 
214-200200 

DESCRIPTION 

PCB/TIMING MEMORY 
PIN/SOLDER TERMINAL 120-1032-
TRN PNP 2N3905 40V .35W B 
TRN 2N3904 
CAP .1MF 50V 207. CERM R ER 
CAP 330PF lKV 20X CERM R 
CAP 10MF 25V 20/. ALUM 
CAP 22MF 16V 20X ALUM 
POT 50 PCB .5W 3329H-500 BR 
RES NET/SIP 4.7K 8PIN 7RES 
RES NET/SIP 100 SPIN 7RES 
RES NET/SIP 160 8PN7RES 
RES NET/SIP 470 SPIN 7RES 
REG 12V 3A 78L12C 
REG -12V .1A MC79L12CP MO 
IC/74S74 
IC/74S10N 3-NANO 
IC/74LS191N COUNTER 
IC/74LS174 
IC/74LS367N HEX DRIVER 
IC/74LS138 
IC/10125F ECL TRANSLATOR 
IC/74S374N REGISTER 
IC/74LS244 
IC/4015 SHIFT REGISTER 
IC/747 DUAL 741 OP A"P 
IC/10102L ECL GATE 
IC/10131 D FLIP FLOP M/S 
IC/748373 OCTAL LATCH 
IC/74LS73 J-K FLIP-FLOP 
IC/10130 D FLIP-FLOP 
IC/10158 2 INPUT MULTIPLEXER 
IC/6080 8BIT DAC 
IC/10117 OR-AND/OR-AND INVERT 
IC/10116 LINE RECEIVER 
IC/93L422/93422 4 BIT TTL MEM 
RES 100 01/. 1/SW PRE 
RES 1K OlX 1/8W PRE 
RES 1.5K 01X 1/8W PRE 
RES 162 OlX 1/8W 
RES 2K 01X 1/8W PRE 
RES 24.3K OlZ 1/BW PRE 
RES 332 OlX 1/8W PRE 
RES 3.32K 01X 1/8W PRE 
RES 475 01/. 1/8W 
RES 681 OlX 1/SW PRE 
RES 82.5 01X 1/SW PRE 
RES 1.07K .5X 1/8W 
RES 20K .5X 1/8W 

Parts List I 22-15 

QUANTITY 

1.000/+0 
3.000/+0 
3.000/+0 
2 .. 000/+0 

50.000/+0 
1 .. 000/ +() 
4 .. 000./+0 
2.000/+0 
1.000/+0 
1.000/+0 
2.000/+0 
2a000/+Q 
9.000/+0 
1.000/+0 
1.000/+0 
2.00()./+0 
1.000/+0 
2.0()()/+0 
1.000/+0 
1 .. 000/+0 
1.000/+0 
2.000/+0 
4.000/+0 
1. 000/+0 
5.000/+0 
1.000/+0 
4.000/+0 
4.000/+0 
4.000/+0 
1a000/+0 
4.000/+0 
2.000/+0 
2.000/+0 
8.000/+0 
1.000/+0 
8.000/+0 
4.000/+0 
8.000/+0 
2.000/+0 
2.000/+0 
2.000/+0 
1.000/+0 
1.000/+0 
5.000/+0 
1.000/+0 
1.000/+0 
1.000/+0 
4.000/+0 
4.000/+0 



22-16 I Parts List 

TIMING CONTROL BOARD 

LEVEL 

:I. 
1 
l 
l 
l 

\ 
l 
1 

\ 
1 
1 

i 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

i 
1 
1 
1 
1 
1 
1 
1 
1 

i 
1. 
1 

PART NUMBER 

000-··007101 
13.lt-71.320:J 
1.34-713209 
1311--71. 9.1,03 
134··-722203 
1. :54--7:31009 
134-·· 736803 
134--736809 
134-'738403 
134-··738903 
134-740600 
1.34-745803 
134-749803 

\~~:~~~}%% 
134-792800 
134--827400 
134-827600 
134-827700 
134-827800 
134-828200 
134-828700 
134-829000 
134-831400 
015-722900 
021-701800 
023-717400 
023-740200 
023-740800 
023-741000 
024-715900 
100-710900 
100-711000 
100-711100 
134-829000 
134-830800 
191-712800 
201-100100 
201-182000 
201--221000 
201-274000 
201-332100 
201 ·-475000 
019-003301 
023-"746600 

DESCRIPTION 

PCB/TIMING CONTROL 
IC/74LS74N FLIP-FLOP 
IC/74LS74 
IC/74LS151N MULTIPLEXER 
IC/74LS90 COUNTER 
IC/74LS138 
IC/74LS374N REGISTER 
I C/7.ttLS37 4 
IC/10125F ECL TRANSLATOR 
IC/10124F ECL TRANSLATOR 
IC/4015 SHIFT REGISTER 
IC/"74LS373 OCTAL LATCH 
IC/10103F ECL-4-2 INPUT MOT 

1~Jl%t%1~ ECL 2 l~~UT OR~~b~ 
IC/10104F ECL 2 INPUT ANO 
IC/10130 D FLIP-FLOP 
IC/10137 DECADE COUNTER 
IC/10138 BI-QUINARY COUNTER 
IC/10148 64BIT RAM 
IC/10162 1 TO 8 DECODER 
IC/10186 D M/S FLIP-FLOP 
IC/10211 3-IN 3-0UT NOR 
IC/10117 OR-AND/OR-AND INVERT 
PIN/SOLDER TERMINAL 120-1032-
TRN PNP 2N3905 40V .J5W B 
CAP .1MF 50V 20X CERM R ER 
CAP 100PF 1KV lOX TANT 
CAP .01MF 25V 20% CERM 
CAP 3.5T020PF 250V CERM 
CON 16F DIP/SOL 641262-3 
RES NET/SIP 100 SPIN 7RES 
RES NET/SIP 160 8PN7RES 
RES NET/SIP 470 8PIN 7RES 
IC/10211 3-IN 3-0UT NOR 
IC/21182 DELAY LINE 20NSEC 
CRYS/100MHZ HC18 .005X 
RES 1K 01X 1/8W 
RES 182 OlX 1/8W 
RES 221 OlX 1/8W 
RES 274 OlX 1/SW 
RES 3.~2K 01X 1/8W 
RES 47~ 01X 1/8W 
TOROID 100MHZ 
CAP 22MF 16V 20X ALUM 

AM 

PRE 
PRE 
PRE 
PRE 

QUANTITY 

1.000/+0 
1 .. 000/+0 
1.000/+0 
2 .. 000/+0 
5.000/+0 
1 .. 000/ +O 
1.000/+0 
1.000/+0 
2.000/+0 
2 .. 000/+0 
8.000/+0 
1.000/+0 
1.000/+0 
3 .. 000/+0 
2.000/+0 
2.000/+0 
1.000/+0 
9.000/+() 
1.000/+0 
3.000/+0 
1.000/+0 
1.000/+0 
2.000/+0 
5.000/+0 
1.000/+0 
2.000/+0 

25.000/+0 
1.000/+0 
1.000/+0 
1.000/+0 
1.000/+0 
1 .. 000/+0 
1.000/+0 

10.000/+0 
1.000/+0 
1.000/+0 
1.000/+0 
6.000/+0 
1.000/+0 
2.000/+0 
1.000/+0 
2 .. 000/+0 
2.000/+0 
1 .. 000/+0 
2.000/+0 



lK STATE MEMORY BOARD 

LEVEL 

:I. 
:l 
1 
1 
l 
1 
1 
1 
.1. 

1 
l 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

PART NUMBER 

02:~-··71?400 
023-740200 
023-743800 
023····]46600 
100--l00700 
100-710700 
134--711209 

... ...,,. ~ ...,.,, ~--11.._r'\. 

J. .,_") "'t - / J. '\J / v '1 
134-718303 
134-731009 
134-736803 
134·-736809 
134--738903 
134-·739003 
134-"739109 
l.34-759800 
l34-789104 
134-805603 
134-824400 
134-830600 
134-830700 
134-835100 
201-100100 
201-221000 
201-332000 

DESCRIPTION 

CAP .1MF SOV 20X CERM R 
CAP lOOPF 1KV 10X TANT 
CAP 33MF 6.3V TANT 
CAP 22MF 16V 20X ALUM 
RES NET/4.7K 10P9RES 
RES NET/DIP 2.2 16PIN 
IC/74S74 
IC/74804 
IC/74S02N 2··-NOR 
IC/74LS138 
IC/74LS374N REGISTER 
IC/74LS374 
IC/10124F ECL TRANSLATOR 
IC/74S374N REGISTER 
IC/74LS244 

ER 

IC/~K4802/HM6116-3 2K/8 150N 
IC/2149H 45NS MEMORY 
IC/748373 OCTAL LATCH 
IC/8304 8BIT TRANSCEIVER 
IC/27LS01/93411 256 RAM 45NSE 
IC/21185 DELAY LINE SONSEC 
IC/74S289 
RES 1K 
RES 221 
RES 332 

014 
Oli! 
014 

1/8W 
1/8W 
1/8W 

PRE 
PRE 
PRE 

Parts List I 22-17 

QU~~TITY 

20.000/+0 
l.000/+0 
:~" 000/+0 
2.000/+0 
1"000/+0 
1.000/+0 
1,. 000/+0 
2.000/+0 
1.000/+0 
2.000/+0 
2 .. 000/+0 
2.000/i·O 
1"000/+0 
5.000/+0 
4.000/+0 
1.000/+0 
4 .. 000/+0 
2.000/+0 
1.000/+0 
5.000/+0 
2.000/+0 
5.000/+0 
1.000/+0 
2.000/+0 
2.000/+0 



22-18 I Parts List 

MSOO TIMING MEMORY BOARD 

LEVEL 

1 
l 
1 
1. 
1 
1 
1 
1 
l. 
1 
l. 
1. 
1 
1 
1 
1 
1 
1 
1 

\ 
1 
\ 
i 
\ 
1 
1 
1 
1 
1 
1 
1 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

1 
1 
1 
1 
1 

PART NU~IBER 

000--0~·5.i.201 
015--"722900 
019·-?31700 
021-701goo 
022····719800 
022··-729600 
022-· 729800 
02:3-740400 
02:3-740800 
023-7.ft350() 
023·-746600 
024··-818400 
024-824300 
026-719400 
026-719600 
098-··708700 
098-· 708800 
100-702700 
1. 00·-705'700 

1ii:~~i~ii 
100-710900 
100-711100 
121-702400 
121-· 704800 
133-014002 
134-712803 
134-72~403 
134-730903 
134-740600 
134-749803 
134-· 753700 
134-792800 
134-793100 
134-824500 
134-826000 
134-826800 
134-827000 
134-827100 
134-827300 
134-827900 
134-828000 
134-828700 
134-829100 
134·-829~.iOO 
134 .. -829600 
134-832900 
134-·833800 
134-833900 
]. 34-838400 
201-100000 
201-100100 
201-105100 
201-200100 
"01 .. ··249100 
201--274000 
201-332100 
201-475000 
201--590100 
215-·649100 

DESCRIPTION 

PCB/M800 TIMING MEMORY 
PIN/SOLDER TERMINAL 120 .. ~1032-
INDUCT /FERRITE BEAD 
TRN PNP 2N3905 40V "35W B 
DID TRRF 1N4152 30V .SW G FC 
DIO TRRF IN916 20V lOMA 
DID ZERN IN958B 7.5V .4W 
CAP 47PF lKV 10X TANT 
CAP .OlMF 25V 20X CERM 
CAP .1MF 50V lOX CERM 
CAP 22MF 16V 20X ALUM 
CON 10M HOR/SOL RA 
CON 1F CXL/SOL 26060-3 AM 
POT 500 PCB .SW 
POT 1K PCB .5W 62M1K BE 
HT SNK/60738 TH 
HT SNK/68 PIN CHIP CARRIER 
RES NET/SIP lK 10PN 9RE 
RES NET/SIP 56 8 PN 7 RE 
RES NET/SIP 162/260 SPIN 
RES NET/SIP 470 10PIN 9RES 
RES NET/SIP 100 SPIN ?RES 
RES NET/SIP 470 8PIN 7RES 
REG -1.2T0-37V 1.SA 337T E NA 
REG -5V .lA 79L05 8 
HYBRID GATE ARRAY 
IC/74LSOON 2-NAND 
IC/74LS13F9N MULTIPLEXER 
IC/10124 ECL TRANSLATOR 
IC/4015 SHIFT REGISTER 
IC/10103F ECL-4-2 INPUT MOT 
IC/LM339 DIFFERENTIAL COMP. 
IC/10104F ECL 2 INPUT AND 
IC/10136F ECL HEX COUNTER 
IC/3430/3651 QUAD COMPARATORS 
IC/74F245 TRANSCEIVER 
IC/10H210 ECL 3-IN 3-0UT OR 
IC/10Hl59 ECL 2INPUT MULTIPLE 
IC/10H158 ECL 2IHPUT MULTIPLE 
IC/10H131 ECL D FLIP-FLOP 
IC/10153 QUAD LATCH 
IC/10158 2 INPUT MULTIPLEXER 
IC/10186 D M/S FLIP-FLOP 
IC/10422 lK RAM 7NSEC 
IC/10H104 
IC/10H105 2-3-2 OR/NOR 
IC/40948 8 STAGE SHIFT REG 
IC/DAC808 SBIT DAC 
IC/LF347 JFET OP-AMP 
IC/10H116 LINE RECIEVER 
RES 100 OlX 1/8W 
RES 1K 01% 1/8W 
RES 1.0SK 017. 1/8W 
RES 2K 01% 1/8W 
RES 2~49K 017. 1/8W 
RES 2/4 01% 1/8W 
RES 3.32K 01% 1/8W 
RES 475 01% 1/8W 
RES 5.9K 01% 1/8W 
RES 6.49K .25X 1/8W 

PRE 
PRE 
PRE 
PRE 
PRE 
PRE 
PRE 

QUANTITY 

l.000/+0 
4 .. 00()/ +() 
4.000/+0 
1"000/+0 
1.000/+0 
1"000/+0 
l.000/+0 
1.000/+0 
6 .. 000/+0 

42" ()()0/+0 
5.000/+0 
1 .. 000/+0 
1.000/+0 
l.. 000/+0 
4.000/+0 
1 .. 000/+0 
2.000/+0 
1.000/+0 
2.000/+0 
3.000/+0 
4.000/+0 
5.000/+0 

15.000/+0 
1.000/+0 
1.000/+0 
2.000/+0 
1.000/+0 
1.000/+0 
3 .. 000/+0 
1.000/+0 
1. 000/-+·0 
1.000/+0 
1.0001+0 
2.000/+0 
4.000/+0 
1.000/+0 
1.000/+0 
2.000/+0 
1.000/+0 
5.000/+0 
2.000/+0 
1.000/+0 
1.000/+0 
8.000/+0 
3.000/+0 
3.000/+0 
1.000/+0 
3.000/+0 
1.000/+0 
3.000/+0 

19.000/+0 
4.000/+0 
1.000/+0 
1.000/+0 
3.000/+0 
6.000/+0 
1.000/+0 
4.000/+0 
1.000/+0 
3.000/+0 



M800 TIMING CONTROL BOARD 

LEVEL 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

1 
1 
1 
1 
1 
1 
1 

1 
1 
1 
1 

1 
i 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

PART NUMBER 

i~~:.~~h~ih 
015··-722900 
019·-005801 
021 .. -'701800 
021-712600 
022-719800 
023·-717400 
023-" 740500 
023-740600 
023-·· ;;'40800 
023-741000 
023-745500 
023-'746600 
024-823300 
024·-824300 
026-719600 
098-708700 
100-709500 
100-709600 
100-710900 
100-711100 
121-702400 
134-731009 
134-738903 
134-740600 
134-749803 
134-753700 
134-773400 
134-792800 
134-793ioo 
134-824.:100 

l~t:i~i~ii 
134-827200 
134-827300 
134 .. -827400 
134-827700 
134-828300 
134-828900 
134-829400 
134-829500 
134-829600 
134-829700 
134-829800 
134-829900 
134-833700 
134-838400 
191-711400 
201-100000 
201-100100 
201-121100 
201-150100 
201-200100 
201-274000 
201-332100 
201-475000 
201-511900 
201-681000 
201-162000 

DESCRIPTION 

~~~~~o~FTUOhN~-~~~1~~~2 AM 
PIN/SOLDER TERMINAL 120-1032-
INDUCT /TOROID T12-0 200MHZ 
TRN PNP 2N3905 40V .35W B 
TRN 2N3904 
DIO TRRF 1N4152 30V .5W G FC 
CAP .lMF 50V 20X CERM R ER 
CAP 33PF 1KV 10% TANT 
CAP 15PF 1KV 10X TANT 
CAP .01MF 25V 20% CERM 
CAP 3.5T020PF 250V CERM 
CAP 2.2PF lKV CERM 
CAP 22MF 16V 20X ALUM 
CON lM HOR/SOL 75401-007 
CON 1F CXL/SOL 26060-3 
POT lK PCB .SW 62M1K 
HT SNK/60738 
RES NET/SIP 100 10PIN 9RES 
RES NET/SIP 162/260 SPIN 
RES NET/SIP 100 SPIN 7RES 
RES NET/SIP 470 SPIN 7RES 

AM 
BE 
TH 

REG -1.2T0-37V 1.5A 337T E NA 
IC/74LS138 
IC/10124F ECL TRANSLATOR 
IC/4015 SHIFT REGISTER 
IC/10103F ECL-4-2 INPUT MOT 
IC/LM339 DIFFERENTIAL COMP. 
IC/10102L ECL GATE 
IC/10104F ECL 2 INPUT AND 
IC/10136F ECL HEX COUNTER 
IC/3430/3651 QUAD COMPARATORS 

,\~~1%~1h i~\: ~:\~ ~:i~f i~ 
IC/10H136 ECL HEX COUNTER 
IC/10H131 ECL D FLIP-FLOP 
IC/10130 0 FLIP-FLOP 
IC/10138 BI-QUINARY COUNTER 
IC/10164 8 LINE MULTIPLEXER 
IC/10197 HEX AND 
IC/10H102 2-NOR 
IC/10H104 
IC/10H105 2-3-2 OR/NOR 
IC/10H107 2-XOR/XNOR 
IC/10H109 4/5-0R/NOR 
IC/10H117 OR-AND/OR-AND-INV 
IC/1451SB CMOS BCD COUNTER 
IC/10H116 LINE RECIEVER 
CRYS/200 MHZ .0035X HC18 RH 
RES 100 OlX 1/8W PRE 
RES 1K OlX 1/8W PRE 
RES 1.21K 1X 1/8W 
RES 1.5K OlX 1/SW 
RES 2K OlX 1/8W 
RES 274 01X 1/8W 
RES 3.32K OlX 1/8W 
RES 475 OlX 1/8W 
RES 51.1 01~ 1/8W 
RES 681 01X 1/8W 
RES 162 01X 1/8W 

PRE 
PRE 
PRE 
PRE 

PRE 

Parts List I 22-19 

QUA.NTITY 

1.000/+0 
1.000/+0 
5.000/+0 
1.000/+0 
1 .. 000/+0 
1.000/+0 
1 .. 000/+0 
1. .. 000/+0 
LOOO/+O 
1.000/+0 
2.000/+0 
1.000/+0 
1 .. 0()0/+() 
3.000/+0 
2.000/+0 
2.000/+0 
1 .. 000/+0 
1.000/+0 
1 .. 000/+0 

13.000/+0 
6.000/+0 
7.000/+0 
1.000/+0 
1.000/+0 
1.000/+0 

10.000/+0 
1.000/+0 
1.000/+0 
2.000/+0 
1.000/+0 
5.000/+0 
1.000/+0 
2 .. 000/+0 
3.000/+0 
2.000/+0 

13.000/+0 
1.000/+0 
3.000/+0 
1.000/+0 
1.000/+0 

10.000/+0 
2.000/+0 
3.000/+0 
1.000/+0 
1.000/+0 
2.000/+0 
2.000/+0 
1.000/+0 
1.000/+0 
1.000/+0 
4.000/+0 
1.000/+0 
1.000/+0 
1.000/+0 
1.000/+0 
1 .. 000/+0 
9.000/+0 
1.000/+0 
1.000/+0 
2.000/+0 



22-20 I Parts List 

M800 STATE MEMORY BOARD 

LEVEL 

1 
:I. 
:I. 
1. 
1 

l 
l 
1 
:l 
1 
l. 
1 
1 
1 
1 
l. 
1 
1 
l 
1 
1 
1 
1 
:+:-2 

PART NUMBER 

000·-·036001 
13.c•--736"303 
13 't ·-· 73100 9 
134-'738903 
134·-· 739003 

1~4:·~~i~i~ 
134--740003 
134-·740903 
l 34-··823200 
134-766703 
134--8234()0 
134-826000 
134-832300 
134-·821400 
023-717400 
023-747100 
024-721300 
024-740700 
024-'797"700 
100-709700 
134-759800 
201-200100 
l~~:i~~~i~ 

DESCRIPflON 

PCB/M800 STATE MEMORY 
IC/74LS374N REGISTER 
IC/74L.S138 
IC/10124F ECL TRANSLATOR 
IC/74S374N REGISTER 
IC/74LS~44 
IC/74S3~N 2-0R 
IC/74808 2·-NAND 
IC/74LS240N OCTAL BUFFER 
IC/748244 LINE DRIVERS 
IC/74F374 OCTAL FLIP FLOP 
IC/74LS09 2-NAND 
IC/74F245 TRANSCEIVER 
IC/2148 4K RAM 35NSEC 
IC/74809 2-AND O/C 
CAP .lMF 50V 20X CERM R ER 
CAP 22MF 16V 20X TANT DROP 
CON 24F DIP/SOL 641266-3 AM 
CON 20F DIP/SOL 641264-3 AM 
CON lOM HOR-SOL O/RA AP 
RES NET/SIP 1K SPIN 7RES 
IC/MK4802/HM6116-3 2K/8 150N 
RES 2K 01X 1/8W PRE 
~t~~~oi~~8PAOM1K ST. MEM 

QUANTITY 

1.000/+0 
7.000/+0 
2.000/+0 
1 .. 000/+0 
4.000/+0 
2 .. 00()/+0 
l..000/+0 
2.00()/+0 
1..000/+0 
4 .. 000/+0 

10.000/+0 
1.000/+0 
1.000/+0 
8.000/+0 
1.000/+0 

53.000/+0 
2.000/+0 
1.000/+0 
1.000/+0 
2.000/+0 
2.000/+0 
1.000/+0 
1.000/+0 
1.000/+0 
1.000/+0 



M800 STATE CONTROL BOARD (25 MHz) 

LEVEL 

1 
1 
1 
1 
1. 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

t 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
l. 

PART NUMBER 

000··-036101 
l. 34-·· 7 l 0409 
134-711209 
1.34·-·712803 
134····713203 
134-713209 
134-715803 
134-720703 
134-720803 
l.34-722703 
1~~4-731009 
134-732903 
134-736803 
134-738903 
134-·739109 
134·-740600 
134-766303 
l.34-766403 
134-766703 
134--773400 
134--821500 
134-826100 
134-827400 
134-·832200 
021-701800 
023-717400 
023-728400 
024-822800 
100-711100 
134-733403 
134-?38403 
134-740003 
134-773500 
134-788203 
134--821700 
i34-822100 
134--822900 
134-823200 
134-828900 
134-829000 
134-830800 
201-100100 
201-150100 
201-221000 
201-221100 
201-332000 
201-332100 
201-475100 
201-511900 
201-681000 
023-746600 

DESCRIPTION 

PCB/M800 STATE CONTROL 
IC/74800 . 
IC/748"74 
IC/74LSOON 2-NAND 
IC/74LS74N FLIP-FLOP 
IC/74LS74 
IC/74S10N 3-NAND 
IC/74S189N/27803 BIPOLAR RAM 
IC/74LS10N 3-NAND 
IC/74LS08N 2-AND 
IC/74LS138 
IC/74LS32N 2-0R 
IC/74LS374N REGISTER 
IC/10124F ECL TRANSLATOR 
IC/74LS244 
IC/4015 SHIFT REGISTER 
IC/74F191 COUNTER 
IC/74FOO 2-NAND 
IC/74F374 OCTAL FLIP FLOP 
IC/10102L ECL GATE · 
IC/74520 4-NAND 
IC/74F190 DECADE COUNTER 
IC/10130 D FLIP-FLOP 
IC/2149 CMOS 4K RAM 25NSEC 
TRN PNP 2N3905 40V .35W 8 
CAP .1MF 50V 207. CERM R ER 
CAP 330PF 1KV 207. CERM R 
CON 5M HOR/SOL D/RA 
RES NET/SIP 470 SPIN 7RES 
IC/74LS30N 8-NAND 
IC/10125F ECL TRANSLATOR 
IC/74808 2-NAND 
IC/10131 D FLIP FLOP M/S 
IC/74F10 NANO 
IC/74830 8-NAND 
IC/748134 12-NAND 
IC/74S175 D FLIP-FLOP 
IC/748244 LINE DRIVERS 
IC/10197 HEX AND 
IC/10211 3-IN 3-0UT NOR 
IC/21182 DELAY LINE 20NSEC 
RES lK OlY. 1/8W PRE 
RES 1.5K 017. 1/8W PRE 
RES 221 017. 1/8W PRE 
RES 2.21K 01Y. 1/8W PRE 
RES 332 017. 1/8W PRE 
RES 3.32K 01Y. 1/8W PRE 
RES 4.75K 01Y. 1/8W PRE 
RES 51.1 OlY. 1/8W 
RES 681 017. 1/8W PRE 
CAP 22MF 16V 20X ALUM 

Parts List I 22-21 

QUA.i~TITY 

1 .. 000/+() 
2.000/+0 
2 .. 000/+() 
1.000/+0 
l n ()()Q/ +() 
l.000/+0 
2 .. ()()0/+0 
4.000/+0 
1.000/+0 
1.000/+0 
2.000/+0 
1.000/+0 
4 .. 000/+0 
2.000/+0 
2 .. ()00/+0 
5.000/+0 
3 .. 000/+0 
3.000/+0 
2.000/+0 
5.000/+0 
1.000./+0 
4.000/+0 
2.000/+0 
2.000/+0 
2.000/+() 

52.000/+0 
1 .. 000/+0 
2.000/+0 

10.000/+0 
1.000/+0 
1.000/+0 
1.000/+0 
1 .. 000/+0 
1.000/+0 
1 .. ()00/+0 
1.000/+0 
1.000/+0 
1 .. 000/+0 
1.000/+0 
1.000/+0 
1.000/+0 
6.000/+0 
1 .. 000/+0 
1.000/+0 
1.000/+0 
1.000/+0 
2.000/+0 
3.000/+0 
1.000/+0 
1 .. 000/+0 
2.000/+0 



22-22 I Parts List 

IK STATE MEMORY BOARD (20 MHz) 

LEVEL 

i 
J. 
1 
1 
1. 
l 
:I. 
1 
1 
1 
1 
1. 
1 
1 
1 
1 
1 
1 
1 
1 

1 
1 
!a", r) 
-;r • ..:,. 

1 
1 

\ 

PART NUMBER 

000· .. ·036[101 
023·-·}17Lt00 
023··-740200 
023····74b600 
1 ()()-··}()()}()() 
1. 00·-710600 
134-738903 
134-·l66703 
134···· 7 ~.~2203 
134·-782303 
134-··783200 
:l.34·-·783600 
134-··'783700 
134·-788903 
134-789.1103 
13.lr825900 
134--826000 
134-830600 
134--830700 
134·-831900 
134-·832300 
134-835500 
176--008802 
134-835500 
201-182000 
201-221000 
201-332000 
201-475000 

DESCRIPTION 

PCB/1K STATE MEMORY 
CAP .lMF 50V 20X CERM R 
CAP 100PF 1KV 10% TANT 
CAP 22MF 16V 20X ALUM 
RES NET/4.7K 10P9RES 

ER 

RES NET/SIP 2.2K lOPIN 9RES 
IC/10124F ECL THANSLATOR 
IC/74F374 OCTAL FLIP FLOP 
IC/74F74 DUAL FLIP-FLOP 
IC/74F04 HEX INVERTER 
IC/74F373 OCTAL LATCH 
IC/74F244 OCTAL BUFFER 
IC/74F32 QUAD 2-INPUT OR GATE 
IC/74F02 2-NOR 
IC/74Fl38 MULTIPLEXER 
IC/74F289 64BIT RAM 
IC/74F245 TRANSCEIVER 
IC/27LS01/93411 256 RAM 45NSE 
IC/21185 DELAY LINE SONSEC 
IC/6116LP-2 16K RAM 120NSEC 
IC/2148 4K RAM 35NSEC 
IC/6308-1 PROM 
FIRM/ 6308-1 lK ST. MEM 
IC/6308-1 PROM 
RES 182 OlX 1/8W 
RES 221 01X 1/SW 

~~~ ~~~ %\~ \~\~ 
PRE 
PRE 

QUANTITY 

1 .. 000/+() 
38.000/+0 

1 .. 0()0/+0 
1.000/+0 
1 .. 000/+0 
2.000/+0 
1.000/+0 
7.000/+0 
1. .. 000/+() 
2 .. 000/+0 
2 .. 000/+0 
4.000/+0· 
1 .. 000/+0 
1.000/+0 
2.000/+0 
5.000/+0 
1.000/+0 
5.000/+0 
2.000/+0 
1.000/+0 
4.000/+0 
2.000/+0 
2.000/+0 
1.000/+0 
3.000/+0 

10.000/+0 
2.000/+0 
1.000/+0 



lK STATE CONTROL BOARD (20 MHz) 

LEVEL 

1 
1 
1 
1 
:L 
1 
1 
1 
1 
1 
:t. 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1. 
1 
1 
1 
1 
1 
1. 
1 
1 
1 

PART NUMBER 

000··-03b90l 
1~~4-··711209 
134·-7~56803 
134 ·-· 736809 
131t-·• 738403 
134-·"739109 
134-740600 
1.34-745409 
134-747103 
1.34--751403 
134-766303 
l.:~4·-766403 
134-7 6650~3 
134-782203 
L34-783.700 
134·-788203 
134--788903 
134-789403 
134--791603 
134-822400 
134-826200 
134-826300 
134-826400 
134-·826500 
023-717400 
023-740100 
023-740200 
100-710400 
100-'711600 
201-221000 
201-221100 
201-332000 
201-475900 
201--562900 
023-746600 

DESCRIPTION 

PCB/lK STATE CONTROL 
IC/74874 
IC/74LS374N REGISTER 
IC/74LS374 
IC/10125F ECL TRANSLATOR 
IC/74LS244 
IC/4015 SHIFT REGISTER 
IC/71tS64 
IC/74LS161 4 BIT COUNTER 
IC/74851 AND-OR-INVERTER 
IC/74F191 COUNTER 
IC/74FOO 2-NAND 
IC/74F08 2-NAND 
IC/74F74 DUAL FLIP-FLOP 
IC/74F32 QUAD 2-INPUT OR GATE 
IC/74F10 NANO 
IC/74F02 2--NOR 
IC/74F138 MULTIPLEXER 
IC/74F64 AND OR INVERT 
IC/748162 48IT DECADE COUNTER 
IC/74F189 64BIT RAM 
IC/74F169 UP/DOWN COUNTER 
IC/74F164 SHIFT REGISTER 
IC/74F86 2-XOR 
CAP .lMF 50V 20X CERM R ER 
CAP 180PF 1KV 10% TANT 
CAP lOOPF lKV 10% TANT 
RES NET/SIP 470 10PIN 9RES 
RES NET/SIP 220/330 SPIN 7RES 
RES 221 01% 1/8W PRE 
RES 2.21K 01% 1/8W PRE 
RES 332 01% 1/8W PRE 
RES 47.5 OlX 1/8W PRE 
RES 56.2 01% 1/8W PRE 
CAP 22MF 16V 20% ALUM 

Parts List I 22-23 

QUANTITY 

1. 000/+0 
1.000/+0 
lnOOO/+O 
2.000/+0 
1n()()0/+() 
2.000/+0 
c: AA/"\ /LI\ '·I 11 V"\/\// T',/ 

1.000/+() 
:~ "000/+0 
2 .. 000/+0 
3 .. 000/+0 
3.000/+0 
2 .. 000/+0 
8.000/+0 
1 .. 00()/+0 
1.000/+0 
2 .. 000/+0 
2.000/+0 
3.000/+0 
4.000/+0 
5 .. 000/+0 
1.000/+0 
1.000/+0 
1.000/+0 

32.000/+0 
1.000/+0 
2.000/+0 
3.000/+0 
1.000/+0 

19.000/+0 
1.000/+0 
5.000/+0 
1.000/+0 
6.000/+0 
2.000/+0 



22-24 I Parts List 

M81A PROBE 

LEVEL 

l 
1 
1 
l 

I 
.L 
I 
.I. 

1 
1 
·f 
J. 

of 
J. 

1 
1 
1 
1 
1 

PART 1'~MBER 

000 ··OJ 1:iO1 
013 ·· /OO'JOO 
01 ~j···· /22?00 
0~2····71 l?.300 
02,Y··71 /-400 
023· .. 739600 
024··-820700 
02·4·-82JJOO 
085·-002901 
133··-0lJJOl 
201-·010000 
201-020000 
201·-·274?00 
201--4/5000 
201-··681000 

DESCRIPTION 

PCB/M81A PROBE Y 
JUMPEH 2F HOH 2··-530153·-2 AM 
PIN/SOLDER TERMINAL 120-1032-
DIO TRRF 1N4152 JOV .5W G FC 
CAP .lMF 50V 20% CERM R ER 
CAP 10MF 25V 20Z ALUM 
CON 40F HOR/SOL D/RA 
CON lM HOR/SUL 75401-001 
CBL/MODE::L 80 
HYBHID 2 CHANNEL PROBE 
R~S 10 01% 1/8W PRE 
RES 20 OlX 1/BW 
RES 27.4 OlX 1/8W 
RES 4/5 OlX 1/8W 
RES 681 01% l/8W PRE 

QUANTITY 

1.000/+0 
1. 000/ ·t-0 
4.000/+0 
2.000/+0 

16 .. 000/+0 
J .. 000/+() 

1.000/+0 
7 .. 000/+0 
:1..000/+0 
~.000/+0 

10. 000/ +·O 
10.000/+0 

2.000/+·0 
1. 'JOO/ +O 
1.000/+0 



TRICK CARD 

LEVEL 

·J 
.I. 
·I 
.I. 

PART NUMBER 

!'._~:-_):: l ::_)()•'.;.(,(}:I. 

: ::. 

1

7 ,:~~· .... ~}~I~} ( ;! 1,) 
·; · .. ·, .! } \~ ... : .. ~ l., c, 0 () 
l ... ~·'-i 1'.~·~'.-~t'r'OO 

f) ~:.) . .:; . / '• 0 :3 0 () 
() '~'. . -~ / .1, ~:) .::) ') 0 
~·o l l UO~!<JO 
~-'. f) J · lt I ~-_:/ / 0 () 
(i ':.'_; J _;' {) i+ I ;1 0 0 
· .. ~:J ·:. . J_ 0()0()(-S 

DESCRIPTION 

PCU/DLMU CflRD 
lC/4~20 CMUS UP CUUNr~R 
IC/ 11011 L;MW3 2··NAND 
IC/4002 CMOS 4-·NOR 
CJ~P .. 01 MF 25V 20% CLHM 
CAP .001MF 50V 
l~ES 101< 01% 1/8W 
RES 47.5 OlX 1/8W 
DUMPLH END CAP ~3~~2 · 2 
HLS l.00 01% l/BW 

PHE 
PHE 

PHI:. 

Parts List I 22-25 

QUANTITY 

l ., 000:' H) 
::.~ .. (}I)(_)/ : () 

::. U :~ .J 0 () I, i (l 
l. .. 000/ l i.) 

1 .. 000/{0 
l .. 0 (.} 0 / -~ i) 
1 .. 000/ t·O 
::?. .. ooon o 
-'t .. 000 ,' t() 
l .. ()()()/ H) 
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Circuit Boarct~ I 23-1 

23.1 CIRCUIT BOARDS 

166-036101 M800 State Control (25 MHz) Board 23-3 
166-006501 M800 Basic Timing Memory Board 23-4 
166-031201 M800 Timing Memory Board 23-5 
166-036001 M800 State Memory (25 MHz) Board 23-6 
166-031301 M800 Timing Control Bo~rd "'" ,.., ,£,,:J-1 

166-009901 CTSABoard 23-8 
166-011202 M700 Disk RAM Controller 23-9 
166-007201 Waveform Board 23-10 
166-007101 M700/800 Power Supply 23-11 
166-013020 M700/800 Processor Board 23-12 

166-004602 M540/532 Trick Card 23-13 
166-012401 M764 Daughter Board 23-13 
166-012201 M700/800 Power Supply 23-13 
166-012190 M764 Keyboard 23-14 
166-012301 M764 Motherboard 23-15 

166-012801 lK State Control (15 MHz) Board 23-16 
166-036901 lK State Control(20 MHz) Board 23-17 
166-036801 lK State Memory (20 MHz) Board 23-18 
166-012701 lK State Memory Board 23-19 
166-031501 M81A Probe 23-20 

166-001502 M51AProbe 23-20 
166-005201 M80Probe 23-20 
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lK State Control (15 MHz) Board 
615-012801 
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Diagrams I 24-1 

24.1 Diagra~ 

Diagram Diagram Number Page 

M700/800 Power Supply 166-012201 24-3 
M764 Mother Board 166-012301 24-4 
M764 Daughter Board 166-012401 24-5 
M764 Keyboard 166-012101 24-6 

M700/800 Processor 166-013001 24-7 
lK State Control 166-012801 24-12 
lK State Control (20 MHz) 166-036901 24-17 
lK State Memory 166-012701 24-20 

lK State Memory (20 MHz) 166-036801 24-22 
M800 State Congtrol 166-036101 24-25 
M800 State Memory (25 MHz) 166-03(j()() 1 24-30 
Model 540 Timing Control Electrical 166-007101 24-33 
Schematic Pwr & Gnd Distribution 

Timing Memory 166-006501 24-41 
800 Tlllling Control 166-031301· 24-45 
800 Tlllling Memory 166-031201 24-51 
Counter Timer Signature Analyz.er 166-000901 24-56 

24-59 
Waveform Board 166-007201 
Disk Ram Controller 166-011201 24-64 
Model 540/532 Trick Card 166-004601 24-67 
Model 80 Probe 166-005201 24-68 

Model 5 lA Probe 166-001501 24-69 
Model 81A Probe 166-031501 24-71 



24-2 I Blank 



n--, 
~ I+-+-<>+'"""+........----.... 

I 

/, I l/ /JlK 
-=<1<E-+;o-..~------.----~ 

Vf?'f 
I J30VRm5 

--1<1 a ;'tD 

I I 

~, ; lfl1!-6Rll 
I I 
I I tAl/TIP#: ,4/J, CIA'tu I/RV I/I 

I 
I !ii& !U.r!tW I~ AT AC 

I I 
I I 
I I 

AIAIN7 h/E/Vl7.4t.. 

!?4 
4.7 .t;w 

Cl/ 
/{) 

-'bJI 
11. 

f/~tJl;MER : ~------ ----1 u 
I 7 • ~ 

: I f L - - ~~~--~~~--~~~ 

~ 61 ~ +'fl L __ ____.,:/(t1.~1~11.~~~1 -IW __ .---4--=---+.:------.---""'f'-----1~-.---vyv.._, 

. ~ 
_ _,. _ _L_ 

---?< I II::• 'P l7P 
r:;ov 

I 
I 
I 

~l~l).-~~----~ 
Pl~ lcoNTROL SECTION 

I 
I 
I 
I 
I 
I 

1 

tA ~ 

IJl ~~r4 

{// 
~lHi 

Hit PJ a w a - v- 5. 
1111458 /IJ 

ae ~ lf2Z 
IA/7;7 11/W I~ 

12' 
/()/)/) 

~ .11F ~ 
+ //,V 

CK!() 

JA/V 

I 

l 
I I 

LO-------~-~-~~~,~fp~(?~ 
I I 

I 
I 

l;L} I _,., 
ll.de ~ I /, 

\a---------~--+----------\~ ~ 

~n. 

ltJ 
· cRI~ 

I 111~0911 

t~ 1..i1 i::: !~~ . 
r----------_J 
I NP'T&?: l.Wt.E~ tm/OrWI~ 5ff"CIF.#!1? 

I, AU, Ul'A~Jl?/lr~ Alf£ IN ,#f~ht/MP.$. 

1-----------_J 1,Att. lle~TP~A/re'.11'1 P/l.AH fl~ ~,J. 
?,,4/,t P~ Me M'~PP. 

I 

I 
I 

UNLEss 01HeRw1sE Nicolet Test Instruments 
dtlP I 

\ i---:;._.,_~~~~"'=-'-:..:,::=---+~~F--1 --- --- - - ----- - --- --- -- - --- - - - _J 
SPE~~~E~~~~~~ONS i..:c"::......ll.!':!:..-.~~---------1 

M700/800 POWER SUPPLY I 
I 

ND S NO. I '2. 7 - 0 I '2 2. - 00 I 

MAT'L 

11/A 
1-------..... _nx ... ; 

FINISH 1'1/,4 
............ . SCHEMATIC DIAGRAM 

RPl.f.} /-/ 

24-3 



Tiii OAAW918 CONTMlll ltfOMUITION 
-.ot•ntl"'DPRETA14Y~ 
0. NICOt.!TP.u.A'T1t0NC9CCJNllt08A~ I 

TIOtl. TMI DM.WING 181'EG8YED.,. 
~JM>mlCOflBmliM'f't«'.>T 
•Dl9Cl.09BllMTMOUTTI.:....,.. 
WNr19ileotmH'l'OllKlCt,f'J 
.... ~ClOlll'OIV.TDI 

J-IH5 _ __......_-t 
CQl 
S2.D-'l.I 

+'SV 

C.LKStL3-· ... ---------------~ 

S2C-23,J\'H'2.2, 1' ~~~~g-•-------p--......,-1....._..,,; 

.J 12.-118, C PROBC.LK-------4 

CLKSELl+·~--------'~ 

S'1C-'121FS 

SZG-11, FT+ 

RPI 
"l.1K 

S'20-'I 
C. LATC.HCLK 

SZD-11, SZE-II, SlF-11 

+'iv 
S 2D-'21>,E,F, AR Ht 

Jc!-li!------t1-'1.:...._t-t-~ JIO-? ARM OUT (8NC.) 

RPI 
4.1 K 

S 2A:::t, ROl OUT -

.:. 

~2._...1..i~1ft°(i:JR.-+-..._~+rsE 

~-------- +rTE 
i.;.;:;.----tl• S2.D-l"i 1 CPROB DR?.H 
i-:-----tl• CC.LK'!IEL,J1'2.-lr7 
._"!~----.. CllC.LKSEL,all2-115 

~ I'S CCTL,Jll-llb 

i.;

1
....:._
9
---- CL KSEL 3 + '2 

TTL LI 

.S Z.A. 35 ----'"-l 
100 MHZ. 
FROM PROL 

.51 DATA BUS ___ _ II 
WRI-

sz~qq EXTI-
RPI 
£1.IK 

~-~s-"'IV\,.......~+~v 

SIA-2'1 WR- _ __,rc:tu.1.no!i!.-.-,.1 

SI~ 
SIC-2.'t 
SID-21 
SIK-2"'1 
SIF-zq 
516-zq 
SIM-~ 
Sl:t·zct 
.SIJ·ZCI 

S2A-6 BEEP+----t 

FROM 
PROBES 

+'>Y 

RPZ 470x<o 

[ 

~~~~I~;~~~: •---4-+--+--t--t-1~ 
S2D-l't

1 
CC.QI 4----.... -+--t--t-~..._ __ 

S2E-18,ACQ2 ,.:.==========~~=~t:=~t==;~ S2F-l8,BCQ2 .,."'"._ ________ +---'1 
S2D-161 CCQ'2. 

BPBSNS-TO PRDL 

CRI 

51 Pr'-10 
51B-.<io 
SIK-'10 
SIC-L.10 
SIC-40 
SIE-40 
51~·40 
SIG-'-!O 
51H•40 
S1.J•40 
s1:r-40 

+'5V 

IN WO 

U8 

I B '---.J 

Fl:.~ 

520-37 
C CLK GUAL IN-

24-4 

(.b IO.I 
-=-

4 

Rl 
-'no.n. 

S21·8 TT-
su.-e 
52H-8 

IOll"i 

11.fLSOI 

l'iLS0-4 

l 
RP3 l'iO& 
2.'ll< 

I 

+sv 

-5.lV 

1 

TRl6 Ol>T {SNC) J 10-1 
TTL -u-

-=-

NDS N0.12.1-0123-001 

Ull '2. 

Ui" 
Ul.f 

LAST USED NOT USE.O 
REF.' DES. 

f5V 

J/0-11 EXT 

t_ _________ --iec.TszI-& 

L------------------1BO..I<. TTL SZI • "i3 

+'>V 

51~45,f,H,J, Al'i----v"-' 
s10-1.ts ~ ~1e- 1..1"5 
SIJ:-~5,SIK-45 

-5V 

71.11="04 

.S2H·'-, .52.J'-'
ACT- 52C3b 1 SZG·b-SZK-6 

~KL11L.52.H-'i3 1 52G-~3 

POWER AND GROUND LOCATER O\F\RT 
REF. DES. TIPE UHD HV -'5 V PU'tS 

UI l.fL'Bll.f 10 10 

Ul,Ub 7"-ISE>"i 1 l't 14 

U'5,U3 7'iL501 I l'i l'-1 

U'i l'il504 1 I~ , ... 
Ul l'iOb ..., l'"I 1'1 

UIO IOllb 1,11> 8 I~ 

Ull 10115 u. .,, 6 lb 

UNLESS OTHERWISE Nicolet Test Instruments SPECIFIED; DIMENSIONS 
ARE IN INCHES 

M764 MOTHER BO. MAT'L 

Nfa SCHEMATIC 
JOOC •. 

FINISH 0 -D Al "A DO NOT ICALE DRA.MNQ 



=~~.:= L-A' l-rELE...ISE w~ nD ~.34 I?""'- I~ 
:...-=::~~~~- L B l ,fEl PEr E"~IJ '35 Je- ~jl._Lt.J..-6 
~Ml) ITl.CClmKTSMA't NOT 

~~---

A PROBE JS 
J-12. 

CH~~'.3'.3 T 
ACHO +- ~ 

CHO- "'.3 2 ACHO-:-
43 

CH I+ iO ACHI + 42. 
CH I - 29 ACHI -

41 
CH2+ 

27 ACHZ+ L\O 
CHZ- 26 ACH2- 39 
CH.H 24 ACH'.3+ 38 
CW3- 21 ACH'.3-

31 
CH4+ 21 ACH4+ 

34 
CH4- 20 ACH4 -

33 
. CH'>+ 18 ACH'> + 32. 

CHS- 17 ACHS-
31 

CHb+- I c; ACH6+ 30 
CHb-

14 ACHb-
2'1 

CH7+ 12 ACH7+ 
28 

CH7- .11 ~CH7- Z.l 

1'3 12. ')':-=' 4 !O'-=' 9 173':--:-=' 12 5~4 10 q I~ 12 ?u~ ~ tB U2 '---' 

'.3U'.3 U'.3 IS U2 1
u2 UI 

I '5 j\! 14 
10116rv

2 7 M6 f\114 I0116~ 2 7
fV6 

IS rv 14 
IOll!rv 2 

I 

IOl16 10116 10116 IOll6 10116 10116 v'I J/,Jl J3 J'I 
no 

B PROBE J9 
RI 

- J-12 ~3 . CHO+ '.3"'.3 BCHO+ Z3l U'I 

CHO- '.32 BCHO- 2.2. LA5T U5ED NOT 115£"0 

CHI+ iO BCH I+ 2\ R'EF. OESl6JJATOl!.S 

CHI- 29 BCH!- 20 
CH2+ 27 BCH2+ 

lb 

CH2-
26 BCH2-

II 

CHit 
24 BCH1+ 

18 

CHi-
2'.3 BCH'.3-

19 
21 8CH4+ 

I') CH4+ 
20 BCH4- 14 CH4-
18 BCH'?+ 

CH'?t BCH'?-
13 

·CHS-
17 12 PO'ffER AND GiROUND LOCATER O\ART 

CH6t 
I c; 8CH6+ 11 REF. DES. T'fPE C:.ND +5'1 -"iV PINS 

CHb- 14 BCH6-
10 UI, U1,113 10116 I, lh - 8 • 16 

CH7+ 
12 8CH7+ 

9 
II 8CH7-

CH7- 8 

CRI 
~PSI-IS 

r~ 
., +'? NOTES: UNLESS OTt-\ERW\SE SP[CIFIED 

'J-12. 
l SEE W\RE UST FOR Jb 1 S11J6 \NTEL CONNUTION5. 12.l 

RI I~ z. THIS seNEMllT/l' TO BE l/5ED WITH /Z'irOIZ.'1-{){)(J/ REV.'• 'll"f "8" 47.n. I I 1U4 PC F.118. 

~8 I -c;v o ± 
- - _J UNLESS OTHERWISE OR K6' ll2'1-8' Nicolet Test Instruments 

VCC I -=- SPECIFIED; DIMENSIONS CK...b_ ::Ef-...Jl:j'.] 
TO U IJ 2 )6 PI N I 

ARE IN INCHES -m;J Iil"L>1 
MAT'L llAEAIC All.. SHAFI' lOGES Ml bll DAUG\-\TE R B D. 

Al/A DECIMAL ANGVlAA 

SCHEMATIC xx •• ' 
FINISH 

JOOC •:I; 

NDS N0.1'2./-01'2<!-00! Alfa 00 NOT 9CALE DRA'MNO DAWG NO 1~~012LJO/ . l REV _/}_ 

..D. SCALEM()#£ I...,. I OF I 

24-5 



,._ MAwttlG CONTAM 9FOlllWA.l10M 
WHICffll TlE,....,......Nr( PllKlf'9rrY 
Of r.iOlET PMAlRCNCa COf9'DllM
TION Tim DIU.WIG II AEcevm .. 
CCIN'leCf.MClrt800Mf'Brn'S .... Y NOl 
IEOteCt.OIEO WITHOUT Tl1E P11110A 
Wlln&IOONENTCEM:Xll..ET 
PMATACNCa OCW'OM.l10N. 

QllTll llt!tEPTED 4 > 
(.r1) 

..isv 

l l I 

>RI/ 
R/2 ~l5X 

7 ""° -WV z 

.,.sv ---+------....--.., 
~ R3 1, 13 ~/{){JI{ KC (!Uf 

14 

+ C.3 UJ i3J. ~ 9f,()l 
hV 

TANT 15 12 

• 1SV J()(fRCE 
.01 c~ c1, C8,( <:r,oo,c111 c15,c.1~ 
2'SV DISC 
I PER LC. PRO<IJ6£ 

J/-/3~------1 

~l\SJP I~ 
+sv ?Pi 9 ~ 

1 Fen 101 

J Clb 

""I±.01 l5V 
$11/FT 17 

+;: I ~le~- 'I{) 
35 

-'SV 
U1 

la OKI IY/511139/IJIJ 
3h 

YI 

S' I ~ 
!!HIFTSET 37 
~lllT 

'YZ 
ISV - Z3 

~EAIJ:! 
.12 
~ .WI 38 b 

Jll '"' l'3 .. v 
l.s i9 .. ~ 

l6 H 3'3 5 
~az "' .. " 
• OI 

2 
I 

2 2 
+ v 

5 7 

Q " T y ll 

II s 6 H 7 

z JI [ v Al M 

IESC 

[ p 

lJ 

I 

' 
\ 

() 

L 

• 

BAeK 
5PAe( 

LEFT 
BUJA/If 

RIOllT 
BLIWK 

@ 

] 

• • I\ 

_I~ 1. ~ -------' L-------,-,~~_j/3_J IZ.Jllj~~ r-.,,--------' L------....,J.i~~lt 1~1 t"!' ~7 _o:1i_ J.Lr 
'f'5V 6 YO YI YL YJ Yf )S" l'I. Yf ~4 Yl5 YI tt '-'

1
,bl' YS 'Ir> Y7 

.,.SV _....:::. + U5 v 
14lS138 7tll5138 

Fl 

n 

F3 

F4 

F5 

Ffo 

F7 

ft5iZ£ - r.._-""!:t_""4-ic,..3_a..,2-iA'°'"1-- r---l>"'"c,_3_42-AI--
~ sU'!..--~~Q.lfl{~~E'f::.!.._~~-t--1-+-+---~-~-----......,.~-~~f--F-f-----------------' 

R4 
4'11< 

+5V- __.. .... 
C4 

+_Jl. -n 
/Al' 
!15'1 
'1/IMT .3. Tll/!J ~eHEAIAT/t T/J BE tJSED JV/ Tl/ 

l'fVl~/()11('5) "l" P.e. h'. FABRlt/ITIOAl 

Z.Ali ~Dl~TIJL. Y/IUJ[j /lfE JAJ tJHM'S. 
l ML !JfAt!ml: VllLU£j !:Kl IA/ UF. 
110r£$: Ulll£5S OTHER.W1jf 5fUIFIED. 

ND S f'< C'. I ... I - JI«: I - '. 'f 

24-6 

ruiiNNiULe1SsssoOirrifiHEERR;y;w~1seEG""~~;t,;.rl-' .... C._.=-N-i-C-=Ol-et_T_es_t_l_ns_tr_um_e_n_ts-1 
SPE~~~E~~~~~~~ONS J,..:c:_• .!Jt.L-+:...:.:::..:!.~------------1 

MAT'L Al/A 

FINISH AJ/ll 

M71A KEY80llRI) 
stH£1111111e 

DOWG NO lfr<e-0/Z/OI 

""'I "" I 



M REV. PER ECO %6 Li.I l~-tl-k-1 

508 

2 ~ U9"'-IJl-3-~ 

l 
........ ---------~-----------------------~ +-----------------~JSDBUS SH2~4 

..-------------,..------------_..:.....:_ ________________ -,J DB BUS SH 2,3 

1,30,31,60 [==:> 3 

7 

..-------fA 
f, 

T/R 
USO 
F245 

1--:- SD?/ ~SD? 1-:' .-----.3 087/ 
~l~-.--S-06~~/ ~'--------,5~ U5Z 5 '// 

>/ I'\.. F245 ./. 
13 soV ~ 121 ' 

~l""-1 __ 50_4_..C/ ~ 11 9 / 
8 

2 so3/ ~ 12 8 A ~ / 
,__14--S-02_,v ~ 14 ~ ~I,; 

4 10 soi/ !"< 10 4 / Y 

.__ _______ RP-l-<14 .... 7-K-X13~--- + 5 V 

.-------1-• DBEN (ROM 0-7 SRAM SW)ST+48S 

1,30,31,60~ 
+5V 

• > ~Rl3 

7 G 1-,-8---s-~_Jv~-s-0_0 ___ 18_,T/R G 2 080 

~-1-1-g~ SH ......,_1--\fi ...... 19 6 
536 4 RW-1 

u46 5 DBEN 
~470 ---~-40__, - ~1~8..----. 

V 
RP5 8085 AD~,_1_2 ________ 3 U49 1-2--+-_A....:;0~ I~A87'.7 D7t-1""""4 ___ +_s_v _____ _ 
~ > U36 ADlt-1_3 _________ _,,,,4 F373 i-5--+----'-A"'""I-~ A,,.1_5 ____ 17-1A6 D61-1_3 ________ ,__I--' 

<<~4.7K <<~4.7K ADZ1-14--+--+-~--+-----7--1 1_6_-+-_A_2_:'\ jA.14 16 ASU51 ,_1_2 ______ ---tt--+---+-----f'-' 
35 15 8 ,_9 _ _.._A_3_"- - I 413 5 A4 DS,_1_1 ______ __,r---+---+--TI 

Rio 
4 

->---T----+--------i ROY AD3,t---+-++++t---4,__----'--t D Q -.. "- V '.: D4 38 
41 
42 
12 

43 
13 

s 6 1s 13 12 A4 "- - r ~12 4 9 
>--+:---+-----....=.i TRAP AD4t---+-+++-+4t-------'--I 1---+--.... - '\ V ~ A3 o D31-

8
-------t..--T---+---t----t--i-i--

>-----4.---+----'-T.:..:..:IM;.::E~R--7'-l RST7.5 A DSit-l-7-+-++VT-----14-t ,_1_5 ___ A_5 ..... ~ v~l 1 3 AZ o DZ•t------. 
SERIAL 8 18 17 16 A6 .. """' (.,110 2 N 7 

~===:=:=~=::v:1o:E:o===g=:~~:~ :~~,1-l-9-+--e+--t------18-t EN G l--19 ___ A_7 .... _\, ~A,,. ..... 9+--+---1-t:~ U) g~, .... 6 ____ -+--+-l--+--+--+---t--H--+-+-11 

>--l-+--41~4-+-----'"1 ..:::.i0 I NTR ..__l_I -\(--'1 """' v Jis 
TC:5T 4 5 ID 7 10 ~ 8 :3 

3 c 
+5v 

l~_,...G-l----.7pZ...... PROM6- N.C. SH4 BV .... ~----504 

SH2TMROUT ~ 

SH3 
NOT USED 

5 U6;o-6 __ __, 

+ 5V 

• (>RI I 

SH4 CPUCLK 

~470 
I US'l!,..,,-~2::....._ __ --411~-___:..il XI 

40 

39 

5) c==-=> • AIS 
12~ALE 

22~DBEN 

+sv 
ll 

CRI <' Rl2 
~~IN36~68K 

51~ 

+sv • 

~iC20 33uf 
6V 

36-c RST 
IN 

A8 21 
22 

17 
15 

3 
5 

Ag 23 7 

U48 
F244 

13 
AIO 24 11 9 

~: ~ t-2_5_-+--+-----t-----~-t -tr :! 
A131-2-6--+--+--+----'--I 
Al4 1-2_7_-+---+----+---4~ 16 
A IS 28 2 iG 2G 18 

~9 ::f.1 

A8 >< <>>>>>> 
DISABLE CODE"'77u > < < < > < > > < > < ;> < ;> > ',(> 

..... 

RP6 
4.7K X 8 

'---1---t---r---r--4~:0 G2 6~ PROM 5-SH2 
'---tr----1---t---

5u G2 sp.19. PROM 4-SH 2 

U37 4rfr PROM 3-SH 2 
LSl 38 3~ PROM 2-SHZ 

---i--1~A 2~ PROM l-SH2 
2 8 I~ PROM(/)-SH2 

-r--__,_ ___ 3_,C 0~ CE8155-SH2 

l _Jig -6_1 
HLDA1-3~B-+-+-+-+--lf--------e------+------------+_..--~15~ ~5,,,_--------i---i----H_L~DA_~ 7 
'SOD 4 - 17 3 SOD .-------...._ 

RP7 I K X 8 

II 

s 

NDS N0-12.7-0/30-000I 

?l=(P.C. 5 4-.7K 
TEST 2. 

1:5 Ul4 7 RST ~IC,, ....._--------'--1--------------4---------t F244 10 
'----~l~I --f':- q RW ~9 

'------------+---------------5"-f ~ 12 CLK1 

UNLESS OTHERWISE DAJ>.~ jl-5~ N" I T Inst 
SPE~:~E.~ ~~~~~~IONS 1-C-• __E-s..\.~.a___;]J..,jQ::..J:-1.:J-1~~--·c_o_et __ e_s_t __ rnm __ e_n_ts_ ....... 

.... j 
20 '------------t-----------------:::-1~ ~14.,,.....-------i--..... ------==-~ Io/M1 

r1=
8-------t-----'-------.- S~-1 

4 1-l~b-------+-------~• S1-1 
~--~ 

5HT'3,4 1-MA-T-:-'L-----+-IJREAJ<-.._-, SHARP__.__EOOES __ M?00/800 PROCESSOR 
SH T 2 N/ A """"~";"':__ ·;a.:LA• 
SHT4 i--------1 '°"'_,_ 
SHT :.,4 FINISH 

N/A DO NOT SCALE DRAWING DAWG NO l{o(o -013001 
J2 l SCALE N/ A. 

24-7 



Tie8 DRlt.WlrlG CDNTAM NFOMU."HCIH 
WMICHtl THE PROAtlETARY l"AOflERTY 
OE'~ PARATIIONCS co..oMA· 

i TION .. Ttl8 DMWWG 18 AECEN£O .. I I OON'llll«lENC>IJaOOllTEHTll .... YNOT 
, It: DeQ.OSED WITHOUT THE PRIOR 

I~~~~ .I 
'51-lT I PROM7 

I/ I ,, 5 ,, I ,, 4 
,, I II 3 
/I I II 2 

" I ,, I 
II I II '1> 

0 I 

5l4T I PRa'1 2.1 

SMTIPROM 18 

SHI DB BUS 

SHI A BUS 

SHI WRI 
"I SRAM 

,, I IOfMI 

"I RESET 
"I ALEI 

SH I SOBUS 

,, I CEBISS - ....... ~ 

I/ I ROI ~..,_-<:l_____J 
502 

DBI 

7 
DI 

7 

DI II _QI II 

~ 
e 10 10 

00 01 

-------:;:~.-- -- - - ------+s-v-- ---- ------1-sv ______ -- -----i="sVl 1----- - -

All D2 
AIO 
A9 U20 
AB 2141 

A7 

A6 
A5 

_pI 

+5V +5V + 5V +5V I I 

DB'2. OB?i 

7 

II 

10 

02 03 

- -------- -

7 

A5 
A4 

A3 
A2 

04 

24-8 

05 

D'7t-17 __ ..._ 
D~ t-lcb __ ..... 

0~,_15 __ "'"' 
04t-14 __ ...._ 
D3t-l'3 __ ...,, 

021-11""---.. 
01._,10-___ 

0¢1-~"----.. 

I 
I 12 PD f56M 

UI/ 
~--1 0) ..... AIO vcc 24. 

2.2 AC! 
23 

A8 
,----

1-1A7 
~--2--IA/o 
,----

3
--fA5 

4. 
5M 

~--~-1A3 

~----tA2 

D6 
7 

MAT'L 

17 
D7 I(.) 
Dto t-15---. 

D514 
D4t-13--"'"' 
D3>---~ 

D2t-
11
----. 

DI i-10 __ _ 
O(b,_'} __ _ 
All 

l~~i t5V 

NIA 

I 

J 

1-F-IN-IS-H-----t xxx •' -

N/A 
·-

ABU30 
A7 
Ab 2.141 

AS 

A~ 

A?... 

7 

A(/2_ _QI II 
WC. cs 

8 10 

M700/BOO.P~OCESSOR 

OAWG NO f{,it..-013001 ... M 
SCALE NA SHT 2 OF 5· 



V~'2. (NOT USED) 

V~ I {NOi USED) 
RPS 

-ROY OUT/BEEP 

lr--U-55-- ~14~---+---+---• 1(NOT USED) -15V "3 - r-----....-------T----t--------'-'il 13 .-· r----4,_ _ ___.._ __ ..,_ __ ..,..c==~ 2. + 15V 
-ISV ~~ C?Jlo C27 ,\ ~ NOT USED t-- + C26 ..-; c~ + 32 + I SV __________ +7 __ (_Na_T_. _us_E_D_~----+-------+v __ (_No_:i-_us_e_o_,--ir------.----4~: : 

6 
?jN01USED)i

7 
(NOT uSEcy7 

~ ~I -----w----;-------.~(~NOT-,-~U5ED==-r=RP-B-+----------1.._ _ _,_J7-ROYOUT 

35 +IOO ... HZ 
+IOOMHZ ------------------------------------4---------=-i101 1

s 
91 ~I --------.--------t-------+----R~P~S-,-(N~O-T_U_SE_D_)~_ ---l. __ 

~ I 
OATAAcc-----------------------------------------,--i2I .... :1_1 ______ ~ .----+-----------4~2=------{_ _ __J5 -uNK 

-;_ _____ j TX 6 P3 tl5V 

RPS (NOT USED) P2. 
RX 3r------,, 

NOT uSED ------------------------------------------1 NOT USED '-
1 
---------' 6 BEEP+ 

t«>T USED I I U56 ~13~r----------------t---+--•3;;;..__----------<.._ _ _j 36 NOT USED 
8

1 1
10 ~ NOT USED-----------------------------------------~ ~~r---------------+--+-------------<--~37NOTUSED 

6
1 1

4 s - LINK 8 NOT USED 

l 
L-----~ 

087 18 2 

/DB6 16 4 
V DB5 14 6 7 Ill: "'"61 

SWITCH~-------------

SH I DBBUS[.__ ____________ ~ 

VoB4 12 
V DB3 9 
Vos2 7 

VDBI 5 
VD!=!¢ 3 
v 

us 
LS244 

~ 
11 Jig 
--

U58 
TMS 9914 

8 
II 
13 
15 
17 

'""";;...._......;..;17'-ID
7 187 

.... 3_1 __________________ 12-1
07 

9 0108 -16 ..--i 
38 

6 32 13 B 7 8 DI07 ~ 
---

1 
-106 I B 6 D6 B 6 -

15 
<===) 39 

._ __ 15'-1
05 185 33 14 05U57 85 7 DI06 - 14 .c::; 

9 
---14'-104 I 84 34 IS 04 o B 4 6 DIOS - 13 <===) 40 
'-"---13~D3 183 

35 16 
03 

~ 
83

r5 _________________________ __;D~I~0~4_-__;4-<~-~ 

._ __ 12-102 182 36 17 02 ~ 82 4 DI03 - 3 ~ ~~ 
---11-iDI I B I 

37 :~ 0 I 8 I 
2
3 

DI0
2 

-
2 .c::; 11 

._..__10'-100 180 38 I DI]) 80 DIOI - I ===:; 42 

-------------------
5
-iRfW T/R2 

21 
TE PE 

11 r1°.~ ~+sv 
~---------------..,.--19-eRST 0-, 4.7K 

,_ __ e.._"'~ RS2 T 1~11-3-0----. <j>'1 

DAV - 6 .c=::=) 28 
EO! - S .::::=:::::::.. 

58 
NDAC - 8 .c::; 27 
NRFD - 7 .::=::...._ 

57 
IFC -9 :::::=:: 

56 
REN -17 .c::; 26 
SRQ -10 :::::=_ 

59 
ATN -11 .c::; 

29 -

---
7
--iRSI \J 

,_..___G~R:i0 DA/1-2~6--__.-------------+----1---i1~ DAV ~ DAVr~=----------------------------=-;..;.;...~--c==-_J 
l8 EOI 27 '

17 
EOI ~ EUii-

4
-----------------------------=-==-__;;;.-c=::=::=J 

----------------------102 .... a_4 _ _..,. _________________ --i 
~ C5 NDAC 25 lo NOAC NDAC S 

----------------------u4~ NRFD NRFD NRFDi-;...--------------------------_;_;;...;....;;...;.......;....-c--J 
~-------------------~-uWR IFC 23 16 IFCU59 IFCl-3----....,......----------------------_.;.;...;;..._.;.-c=::=::=J 

.-----2-i OMA 22 19 2 
GRANTREN 29 12 RFN RFNl-9~-----------------------------<.... _ __; 

SRO SR0 SR@~----------------------------;;;.;..;.;::........;;~c=:==:.J 

ATN 
28 13 

ATN ATNr
8-----------------------------'--{__:::__J oi;o 1 

TE DC~ 
+sv 

UNLESS OTHERWISE ORO_ T · Nicolet Test Instruments SPECIFIED; DIMENSIONS c• 
ARE IN INCHES ~~-L-~L.C.~-------------t 

M700/800 PROCESSOR 
MAT'L 

N/A 
BREAM ALL SHAFIP EDGES 

NDS NO. 12.7-01'.)0-QOOI 
~F-IN-IS-H-~-----t =·•-

N/A 
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CHARSET 
SH2CUR3 ---~-----~--~-------------------------~~~---!.!.I 
u 2 CUR2 4---~~~~~~~~~~-----~~-------------------~-----~ 
n 2 CUR I 
" 2 CUR0 ~----------------------------------------~-----..!..I 

SHISDBUS L--------------... 

13.219 MHc -loOH~ CIO 
l~OSbMHC.-50H~ 15Pf 

3 RP3 
~9---+------------=,...A~.A---+5v 

I I 4.7K 
v 

.--------------CCLK SH2 
,--------+------+---!-------------- CPUCLK I 

..--r------•5 .------------OCKEN 2 

CURCT 
4 +5v 

II 

8 3 

508 
II 

2 m----t 9f.Jb/o=---....... 1-=--------=-------------e--1.._ ________ _.'..:::J 
7 

n I CRTC --------2=-n 

JI I VRAM 4------__:_o 

SHI WRI,. • WRI 

" I ROI,. •ROI 
n I ALEI,. • ALEI . I Sii• .. SH ,, I SOI• ., SOI 

" I CRTC • ., CRTC 

SHI ABUS,__ ________ __. 

+sv 

vsyNc-----...... e 

502 

VDBAV 
+5V 

12 

I04 
13 

103 
II 

102 10 
9 
17 

16 

15 
14 

15 

OS 
04 

Yi i 

LPEN 

C6 
.001 

+sv 

Ro 
4.7K 

DSTB 

9 
G 

Ul2 
LSl65 

IN 
2 A CI 

CUR 

3 8 
4 c 
5 

10 O U26 
i-----

11
-1 E LSI 66 

12 F 
14 G 

Q 

13 

5 
A(/J 

Al 

A3 U45 
A2 35-01) 

A4 
I 

15 
A6 

2 
A7 
A5 

15 

6 

9 

._ __ +-_______ ..._ __ H~TC 

r-~-.--------+---4t-----------~6nOACK ~3~3_..._-~--~...L.....4~l0 
L---~ PAO.- 5v 

LPEN,. .. 6 

LO R2 JI 

4.7!l 
+sv~ 7 

5V 

~ 
16 
15 

14 
13 
12 

RI 
II 

4.7.n.. 
-5.2~ 10 

+5V 

10 

OSTB 
o a CHARSET 

MAT'LN/A 9REAK ALL SHARP EOOES M700/800 PROCESSOR 

SCALE N A. 

FINISH 
ND5No.1~7-ono-,Joo1 N/A ORWO NO I ~-013001 
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8 7 6 5 4 3 2 1 1------ 1REY ~DE.9CRlPTION IDATE I AWR0'4'ED 
wn«:M•TloE~TAIWPROf!ERTY 
OllNICOLET""'~~- I T l TION. Diii DRAW'Nl• lllEC&Vm 91 

~±;?~NOT 
I 

SPARE GATE5 REFERENCE DESIGNA10R POWER ~ GROUND LOCATOR CHAR"T 
D REF. DES. "TYPE PIN NO. LAST USED NOT USED REF. DES. TYPE GND t5V -5V PIN NO. D 

~Pl RPS U'.36 808SA-2 '2.0 AO 40 
Cl~I UIO 502 7 14 14 
C?:Jr C.27,CZS Lib 504 7 14 14 
RIS uq 508 7 14 14 
U5~ U'32..LU55 USt:i U41o s~s 'i I-' (4-: 
~I Ui LSOO 7 1.:: 14 

Ul?l LSOI -, IL L4_ 
U41 L510 7 I~ 14 
Ull LS~ 7 ~ 14 ___, 
U:37,U?i8 LSl:?S B l(i:. I (o 

1--

U22 _L U2'3, U24 LS157 8 10 I'° 
U42 L.Sl~I _a l(o l(o 
Ul2 ,U4-4 LSl~S 8 Ito I (o 

U2(o LSlto(o 8 l(o Ito 
U'34.U4'3 LSl74 e l(o l(o 
U5 LS2J:4 10 20 20 
U47, U48, Ul4 F244 10 2.0 2.0 

c UoC!,U50,U52,U5'3 F245 10 20 2D c 
u-4§: F37?l 10 20 20 
U51 Co2-00I 10 20 20 
U45 '35-00'2. llD 
UIS U19,U20,U21,U27,UZS,LJ2q,IJ30 2.141 18 

c:=>----s1 ue 4040 l(o 
CONNECTOR U40 8155 40 

c:=:::::>- '52 U3"3 P8'275 40 
U57 7Slla0 2.0 
U5~ 1s1«:>1 2J) ___. U~I HMc'.olllo 12 2J: Z4 ..-. 
use IM59q14 2.0 40 40 
U'2S,Ul7 253'2}:!1'~2 2.4 
UI ,U2,U'3,U4,Ul5,Ulto 'l:lh4}_7!5~4 14 '28 2.8 
U-05 74LSOS 7 14 IA_ 
U54 DMSIG:oO llD I io 

I I I I I I I I B 
B 

- r-

_L _J_ _L 

l I 1 
ITIEM/LTR I P/N l DESCRIPTION J cm 
llATEllllAL 

N/A 
._ •• UEMJ' 11':7&~ A A C«'D I"""' Nicolet Test lntruments 

FINISH 

N/A 
ENQ ""1£ 

MFG DlTE DESCAPTION 

1.H-IESS OTHERWISE SPECIFIED ; 

r~ M700/800 PROCESSOR o.-NSIOMS All//E. .. INOES 

AESIS10R$ ARIE IN QtMI, 

-
CANCITOlltS ARE lli uf 

TMl'5 '5CIEM.\TIC TO eE MIEM All SHAlllP EDGES - ""'~"'·-or~o' r NDS N0.12.1-0i'!.O-CCCI U$D Wrm IZE.V!S!Ollfs)'D" D llCALE N1A J:. s!lf" ~ lk Pee ~ICAiiOIJ - 00 NOT SCALE DRMMICi 

8 I 7 T 6 T 5 i 4 I 3 2 T 1 
-- -
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~~ ~ _;..>- ~ A 
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~ft 
,. 
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ltlfl.E'~uRi 

7' 

JI?/ L..-• I JI > ~ &1 t/41 i~~ 
_1,1~ .pc 

~ a"ZA 1.S1n - .___-!-{; -..... b2~ ...._,..,. 
-- - ~ ~DI/'-

d 
I 1-T 

Tt6 A IN1fq.4:J& ~4/t!!. Pf/~~ 

' ~ r~R' c ·('...~ ~ 15 
~_Wi} t'8 t/16 -

{,.~~ ,., RA~ -
~ A 

~ ~ 
~~ 

~§ 1,J!:Din"A~ 
~ lt,l{J. ;.. ~ lA~'fAilfl z. ~ ~. L_ nova 

EN ~ ~ PT t!T 

~lflf- (B) 

'-- £l>~TU~-1! r 
1:: PA~) '"" d IJ4tf 

µ; '/II() /I 
. [>! , 

lf?t# 
1/ 

·~~' -; 
~~ Ii =J· ; /V !EF. lE5. 1VFE -19/ GNP -SY J '~B~ U#,4?' 7~1~ //, ' IEN 7 

ti~!- 74-1.$10 ,, 7 
FP~.D>' 

y1 Ji., 
74L U> 10 574 

"' 
, 

ff- 7 ,.,. 7 
Jil. 7 ,, 7 

II II 7 
//, ~ DES. LASTUSb ~USED 

f./35 It/. 7 L! l!l"I 

74!6/ '' 7 R R.17 
I/, I II U~'t 

//)/1~ 'I //, , 
'" I 

"' I 

'" 
, NOTE~ UNLESS OTHERWISE. SfEClflED: 

{.JI/,,/'?; 111 /91 2/ 
()1 1-I 

II 
II 
II-

, 
8 
7 

l 
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i. A~L CAfACITOf< VALUe:5 ARf:. IN µ.f. 
2.ALL f<ESISfOR VALUES Aj<E IN OHMS. 
.3. THIS 5CHE~TIC TO BE USED WITH 
~ev1s10P-J (s) "e "p,C.6. FAj6plCATION. 

NDS NO. 121-0128 -OO I 

-
UNLESS OTHERWISE 11 ·Z·J1 N' I t T t I trum ts 
sPE~~~e:;~~~~~~oNs i..:::..~:..._-f!..:!.1!.....r--•-c_o_e __ es __ ns ___ e_n_...., 

1-M-A-T'-L -----+----..... -_-__ ......, 1K STATE cot-1-fieOL.. ~ARO 
N/A ·~ SCt-teN'IATIC 

SHT 1 0' .if. 

l-F-IN-IS-H-----1 """q 

t.J/A """ D 



(1) iWtJO! iA/11~ 
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~z. 
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I 

I 

r-f=7J 
J 
4 +-

t--4 
~ 
-"--

-

STACK ADDRESS 
COUNTER' 
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t 
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~ 

ID 

~ 1' 
/} t/7, ll/+q {}~1' 

..... 1r /) 

~v tqo /\ 

lM 

., 
4 A ut? ~ 

-6V+:c P f)r-?" ____ .,.~ ~ P "li tf--
t UJ.I/ ~;z.. It UW 

"--'-- 1?7J?74 '---------'"'-!/? '14?7¢ 
fG"v'~e A t-7v4e "' '§ ... 1.s_ ___ 

1 
____ ~- Pte.N B-r {1) 

.~'----------------~~ 
'-------?C..C=:J__J 7Z /4-J- f'~ 

L---------------+-------------------~~c__ ~J-111>4~ 
L--------------+------------------------:/~~-~i~~rStJt 

u i1-- .------------------------------------------7~~~~~-_I,~ T~/,., 

~ f---J 

.µ;y 

~~4 
-------1~-1..1 P ~ ~ 8V'IE ~ f (f) 
< RID 

? 330J2. 
~P Utz 

1471' 

--- ll8et£ .;. (4) 

---;>~{/_gj 

'---------- f'oPE#- (¢) 

~~ '0-!'~------++---------t-----~-t-----' 

71-sbl- I 
+§<:~ ";, Q D ~ 

~ 

.gv ~~)& I -6>' J5Y ~ 
C" ~g,.4 ~ 

3 
l>';I ~f'f..-t liq P I 

,,,,,.r l I I ~JI ' JJOt z] u~ '5 t-n:,.;r _z P 11n ( f t 1#tt?Z j I ~14 - 6- J~ 
GWtf ~c:::::-----J;.->~--------------+---=-\ IZ. i; l/11 

~".A !!11 71-~U.. ~ () ti t=---_u "1 UZj, // 
~.J,,. OIJ ~ 4-1P I~ >"-----8We /.J (i) 

II 

7~t 

~Pf.II' ~-' -6¥ v1J J ...__. _ ~ -f, > M ~ u--~-~ If~ 
(1) ?Jt!U+ ~~~----.~~-----------f----41)---'-\ >ft().A t 

. rzq u;1_ ,.t.=-'()--------+--+--r....t ,.,_________ .._P8t!trr(') j-~ L---------+-+-----------+-7_?5_-P_6> ______________ _ 

"'I 
,) /JJI ID 

~ . il_,J .- fbf'1i7K ./' (4) 
8'!111'eti!-~c:::~:~;--~~l-'-Cl 11~PZ .--------------------------++-----------r-------------------1l'16j(;$ 

fcDLYWE-) 'Jh ~J .-----------------------++-----------j~-----------------!K~ 
1

PT" '") 

~-1~1~:~~~#~S-~------~~-----~~-----~~~~,~==-----~~-_______ ::~~-------------==------~-C·~~-
I ~ 74s.;;1 -rrJ6.f r M 

7Ho'Z 

r4> T£6R'lt - ~ 1~" I er~ f'fo1~> ..!~ 
RESTART+ ~-;if!-' ': '\:.;1=------------11------------' I f-1 ujj--....~'--+--++-'::;1 t 

(1)~1l Pit 1HU I ; I .---+--1~ ~ ??- '?4--

1 +-1 a~9'n.Jx6~-----+-+----------+------------------~~c:::Jc__i8 tAT~Ne~ 
I ~, 4 74~4-

~-----J 1 8 ~L ~ ------------ .-- l_fl 
CT ~c:::.---.~~---------------r-----------' 

A~u~n---~---------------1---------------~ (1Jtu.'58N + "'"' 
f0(Jl$5£l./ ~ ~---------------!-------------------' 
ti} CsUl!L a -

UNLEss oTHERw1sE »·.6~ Nicolet Test Instruments 
SPECARIF~E~ ~~~~~~ONS 1-c-• ....;U.::!/ ~r_I~tl~·Z.:.e,·6!..l'I --------------1 ..... I 

,,f,:J'Jt.~-==....S----------------~===============================--:-------------+-+-------------~-) P~I ~~~:::::::::::::::::::::::::::====================================================~~ ~--u or;i ~ 

MAT'L BREAK A.LL StfAAP EDOES 

OECtMAL ANGVl.AA 

~-------! JOO< •• 

FINISH I 
N A 

IK STATE CONT~OL... 

SCHl!!!~ATIC 

DRWG NO' 4> 4>. 0;;;..1:.:2~0..::G.:...• __ _..__-....:D;:_-
n sc"'• No• !IHT z o• • 
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I - - - - - - - - - - - - - - - - -:t,TA.CZ MANA<:.EMENI - - - - - - - - - - - - - - - - - - -
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I 
I 
i 

l 

STACK ADDl<E5S 
COUNTER' 
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8Wf 1H3) 

UNLEss oTHEAw1sE "" '-· UA4Y 1$+u N" I t Test Instr ts 
SPECIFIED;DIMENSION8 c•~6·7~ 100 e umeD 

ARE IN INCHES :V -v l 
~*-T-.l---------t------....._-...,f SCHEAIATIC, 

t--F-tNt-sH-~-:----1~ ~;:r;.;~ZOM~ 
~ ICA<f NOC ... , z C< 4 
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I 

~ I r-
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~ 
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j} ~ 
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.~ 
IT 
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-,. 

t 

I~ 0 
l'i 

.. p ~ 
!i1A 
4 /}~ 
_I ~ 74131/.I 

~ {! - p T A 

.!? 10 ~ 
/91 

It; 
,, P IC Ii..~ l I-.1.i,., (}ti It. t-
~r. II t-
...l.1~ 11,.~t.1 " t-

+~ I t 
•}) 

J J J 
..,-p 'f' A 

~If) jl 
~ ] 

/lESTArf' 6ENOArtJC 
f)t/ //Tfl ~t.f)dK 
~RJ(!E N 7JI C'lo!K 

I 

_j_ ; '/z.406 ~ h iJL, 'l £ 14 11 1 £ 
~ /\ LZ. !' _b,L - /) & JJI 

Lt. ..ll2. I 
l 

4 

~6 
IO 14~"t;f) 

~ 

""'1VC 'Lwf/-

1'-(2) -31-~ 

MAT'L 8AUlic ALL SHARP lOGES 11< STATE CONT~OL. 
SCHe.~ATIC 

N D S NO. i '2. 7 - 0 I 2 8 - 0 C I FINISH 

N/A 
MV D 
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UNLESS OTHER;;wm1siEe-,3W~~·'.16-~11~.1N~1k' c~o~le~t~TTues~ttiins;jtrum~;;e;nrtts;--1 
SPECIFIED; DIMENSIONS ~c::_•...:~::.:· 'ef!::.-~'.:LJ.flt"-------------, 

ARE IN INCHES IK STATE CONTROL. 
MAT'L 

SCHEfYlATIC 
FINISH 
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DES. i<...AsT us:O t-.bTLlSED 
ui I ./ I 
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NoTE:ut·"-ESS OTHERWISE. SfEClflED: 
i.AL.L CAfACtTOf< VALUES Aj<E IN µf. 
2.AL...L [<ESISTOR VALUES A~E IN OHMS. 

uNLEss 01HeRwisE Nicolet Test Instruments 
SPE~~~E~~~~EH~~ONS 1-c-• ~::+-~....:..:;.i~---------~ __ 

MAT'L SCHEMATIC, 
11< STATE CONTROL 20Mfl: 

FINISH 
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~~ 
~14 
f=>n 
:==s,~ r=s..w 
~I :=;.;, 

~I 
~4~ 
::==s4'1 
"F=>1~ 
~17 

~i 
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-<?? ~ ?f7J< 
'I~" 5'17 
~ 

~J 
/777 

~J 
//// 

~J 

~~~~ Abt ~~~I~ ~~~~ ~i~t ~~~~ 
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C 5EL 52-2 4 A'3 04t-g--------t--t-+-t--------------------------R_D_A_L._L_M_E::_M,;,_, 

BSEL -IS S A4U35 ost:-1 ::-1 ------11~-+-t----------------------------+------------- -AUX C5 (l-B2.) 
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SPARE GATES REF 
REF[6. TYPE PIN NO. LAST 

U72 
R.l'-1 
C.58 
R.PI I 
Q2 
J2 
E24 

51 - $ 

T 51-" 
51 -35 

~I- 3"' ~ 

~ .! 
~ _,_csc0 __,_ Cl-ZZ, 25-31 

~ .,-zz -r- 35 - 39' 41, .a. 5-4.9 
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~ 
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~ 
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l C571 ~ .. ~::: 
,... zz ,... 41!-44. 51-55 
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~ ~ 

~TES: lJIJLE55 OTHCl\WISE. SPEC.IFIED. 

I. c=>- SV'MSOL. = S1 CONIJE.C.TOR 

c:::=r-- SYMBOL : 5Z CONNE.(TOR. 
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+ -sv 

6 

DESIGNATOR 

USED NOT USED 
Ull 

,..~..., c: I"\ 
"-.J~/;JV 

R.P2b 

5 

I • 4 

POWER 

REF DE5. 
US,21 
Ul<Z> 
U9 
LJ{o{D 

UZ2,io5 
UIS 
U(ol 
U38 
U19, 
U'36 
U35,51 
U20 
u4qA8 
U5'2. 145. 4"7, Sa> 
U3/ 
U12,'t I ,'12 
U"50,'31 
U14,15,lto.I/ 
U2'-l, 39,Lf0,5.6 170 
LJ(oq,71 
U68 
USS.SI 
US4 
UI ,'3'3 SS 
Uio 
U2..L'3.4,5 
UCo2...L U.'3, lo4 
U4b.L.~L.! 
u2a,67 
U13 
UbO 
U7 
U25,591 '-13,~.Z7.2B 
us::. 
UTl 
U29,32 
U34 
RPl,2, 3,5,7.8,9.1011 

RP4 

i 4 

3 

AND GROUND LOCATOR 

TYPE GND t5V -5V 
74.Sl<Z> 7 14 
74S2.0 7 14 
74530 7 i4 
74Sr."8 7 14 
74574 7 ILi 
7ASl34 6 l{o 

745157 6 Ito 
145244 IQ:> 20 
74L.SCZl<Z> -, 14 
74LSl<Zl 7 14 
74L5138 8 l(o 

/45175 6 J(o 

i4-LS244 I© 20 
l4LS'374 I© 20 
20NS DLY 
4'2)158 16 8 
2.149 g 18 
AM27503A 8 1.:0 
lalli;z52 l,IG 8 
101'24 16 9 e 
10125 lb 9 8 
1©13Q) I, If, 8 
l<Z>IG/ I, 16 8 
74F00 I 14 
74Fl<Zl ., 14 
74Flq0 8 llo 
74F1g1 _a I lo 
74F374 10 20 
74500 7 14 
74LS7Lf l IL.i 
7LIL$.3!2l l ILi 
7~LS¢8 7 14 
SPARE 
10211 l,15i16 8 
10131 1,16 8 
4¢1SB 8 16 
74LS3Z. 7 14 
470Sl.X7 I 

470.Q. 'A 7 I 
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B 

AESISl'ORS ARE IN OHMS 
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2 1 
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c 

B 

DESCRIPTIOH 

Nicolet Test lntruments A 
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MBOO STATE CONTROL 
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2 1 
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Tlo9S DflAWNG CONT AM N'Ol'llilATION i 

~c:.',":~~;v :. (S-DS) SEL... -----------------------------------------------------, 
~o:.~~~---:.Of I 

~.=,:~-- . (S:B1) MGLK 2 --------------------------------------------,! "'""""""'~-""'--· (5-61) CL..t< .2 -------------., 

ii (2-A3)-Ts-------------+---------5~.t~7 ,__b ______ __, 
(e-A3) -WR SEQ ¢8 

11 II 

D© s-::!i:A' B " t-9"'-------+---L_D _________ -;-, / 
7 le L.INK 

DI i-.11.q-::>--------~f---3-t t-2------+---T-R_A_C_E----------r--.."- V 
D2 -i __4_ D Q 5 CNT l-ILD "\ V 
D".3 -Ii >------+-+--+-+--l-'-t3 U45 12 N5a,Zs0 "v 
D4 s1-1i::>.'>----...-+-.j...--l~--'1-"'-i4 LS'314 15 NS1 /51 '\ V 
05 -zai ~----.-+--+--+-+--if---,,--. I~ N 52 I 5 2 '\ v 
Oto si-s~ 18 I~ NS3_l 53 ~ V 
DI s -212 >---+-+-+-1--f-+-+--+-.....;..;'-I OE:: ~ V 

12 
..----+---------1~ U19 II ) 

!3 LS(Zl¢,1:r---- -PL ( 3 - D7, 
L...D 13 v .... 1_2 __ L._O_~ 

LINK !4 l-"1~5-------+-------------(Sl-<n. LINK 
TRACE] I q TRACE (L\-CB) 
CNT/11LD l] 0 Q l(o GNT/1-lLD (3-DB) 
N5'2' a u41o .... q __ s_0___ +Svt---k-

1 N51 7 F314 ... b __ S_1 _.....,. ~ 
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1 
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,---,.---10..., s¢¢ 12 ~~~ .... 
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O I -----ii--+-+-+--t---+--<-..---:~-1 llo ::~ ~ V WR3 4 A I ..., 
D 2 ----1--f-+-+--+-+----4-t t-5--W-R-4---i--,.~ V WR4 3 A2 12 LINK / 
D '3 p Q I& r=<G '.. V RG "7 A3 DI 
D 4-

7 
U47 '-. V A4 

D~ ----+--....-------'~-; LS3"74 15 -TC ~ V ~~ I~ AS D2 14 TRACE / 

D"' ----.......i--------IB""1 V Sl ll'D AfD 13 CN1[H~ ./ 
D 7 v-+'""'s....;;;;3~-"""', 7'-' A? LJ3aP3 

V -IC 2 AS 2149 
V AC/ 

OE 

'--------+-----+-----TRACE (l.!-C..Z.) 

----
(4-AZ)ROLLOVER -------------+------t-o--tlf--t-------------r---it-----------~---ii----

1 ...--. 1---+------------t--d-----------+----t~---------------ii--- +TS ( 5 - Bl, S - A5) (.z- A3)- TS ----1----12. u1q n..:::.3 ___ .._ ___ ____. 
.,___~LScZlCZJ 

(s-e1) M CL..K I------------.,]!, 11 
WR1 

WR2 
WR3 
WR4 

17 v COE Ila WRI 
:"<D>----_,.---~1-14 15 WR;a 

_1 ~---+-~----_..13"'-tD Q 12 WR'3 

-17 ~}-4 ... ,,-~-4'"=9--il---+-:-----::-:--"38::1 U 44 ~ WR4 
" 7 4 ,_B§..L F'374 !i i=IG 

4 4 

_b!m j_s 
_ _.:.;w-'-R"'--1 -----'°--. we cs 

v __ w_R_2_---'s-4 :~ Dal II NS¢ 
V,___W_R_3 __ 4"""' A2 

'\ V WR4 :I D I 12 NS 1 
~ V RG 7 A'3 
'-, v--s-¢---1-11 A4 13 NS 2 
~ V S1 IS AS D2 

V AW 
"" S2 Ito Al D:3 14- NS3 

V 53 1""7 AB U31 
V -TC 2 ACJ 2.149 
v 

/ 

/ 
7 D¢ 
q D1 

.-- i-----15.., .... 5~------- Dl 
-----17~ 3 D3 
__ S_(l) ___ tc, D Q 14 D4 

v ____ s_1 __ _.e...... u4q 12 
05 v,_s=2 __ ...;;;;A'-I L.S 244 Ito D (o 

v,...--s_3..;._ __ 2; 1e D7 v OEi OE2 

r 

cg (3-BZ) -TC---------+---------"_/ 
WR5 ·37}------, 

11 __ 
EQ. L.e .Ji - I 1-------.....+~--;-i-U-B"""°'\""n_e_......____, 

EQ, L6 J ·I c=::::§JSl0 .../' 

EQ. ue _,,_ 4 -

9g1~ ~ ~~ 

~-0...~================t=l:======================~====.:~=·============~==============~S BUS (3-AS) 

.------!-----------~---------WR STATE' C.NTL. ( 4 - DZ) 
J11 

eo. ue - 3 __r · 

GT LS JI-

..fu 
~ -i-----.4,...,J u 10 b ____ ..1..,Js20 

J. L 2~9 B .__ __ 1...,.1 S'2o0 
1--'-..._._..-+---~"'"11 Ul~ io-11 __ ~12~ 

I SQ)G S 

12 __ ~ 

i.__ ____ 1.a1~1 ue 'h.12 

(S-B8) BQ----' 
(5-C8) AQ---~ 

D¢---ll.\--. 

D1--"""'13 ..... 
Dl-----17

-t 

D3 __ _..l..B.. .... 

D'-1---7--.D 
D s---"__a'-t 
Db ___ __i!_'-l-

D7---'3'-I 

v 

USO 
L~7Lt 

1-
15
----- -SCL.KINH 

t-"'l2....____ -PROBEN ( 4 - CZ ) 
,_lb ___ -WRC (3-A6) 

t-l9 ___ -WR SEQ (z:-oe, 4-D7) 

Qo-6--- -\NIT ( S-AI) 
...... 9----- -TS (Z-D8, i::.-C8, 3-A7) 
.... __S_.___-e-- SR DATA (3-CB) 

t-"'
2
--- SR CLK (:i-ce. 5-D7) 

R9<' (>RIO 
'rl~ ~Lf.71' j +sv 

UNLESS OTHEFtWISE SPECIFIED ; 
DlMENSIONS ARE IN INC:HES SCHEMATIC, 

OTY 

LT ua .J2-7 
1 SI~ iu----
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CANCtTCl'S ME IN uf 
'MSOO STATE CONTROL 

REV 

8 7 6 5 

(4- DZ)- RD: 1STATUS -----------·--------------------------------------;:;-N~05;-:;-No::::-'."1 ::-=a"7;-:-;-03~~:-7,:-_ c;::-;o::;-:~:-;-, __. 

3 i 4 
s c:-iJ 
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A 
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THIS ORAWlilG CONT ANS N=OAWA TW'.>N 
WHCHIST....:; PAOPfllETARYPROf>£RTV 
Of MCOl..f.1 PARATAOMCS COHPOflA
tlON THIS OAA.WWG IS AECEIVEO 9i1 
CC»FE!elCE~rT$CON1'81T'31iMYNOT 
BE DISCLOSED wmtOUT THE PFIOA 
'Mn'TENCCNl&ITOIJP«:OlET 
P~TRCt«:SCO'F'ORATOI 

(l-DZ.) CNT/HL 
(5-81) M CU< 

(Z.-DZ)-P 

o· 
2 
L 

(z.-A3) SR DATA 
(Z. -A;) SR CLK. 

8 

A (s-oe) SF\ DATA 

(2- 82) s 13 us 
RC. (Z-A3J -W 

(Z-A3) -TS 

7 

+sv 

~ 

~ 

~ 
~ 
~ 

-tSV 

~ 

(o re 
~ 
~ 

7 

I q 16 

80 1"5 
12 

QI 
II 

02 
Q'3 2 ....... 

p____J U32 DIN 
4©15 00 s 

QI 
,4. 

3 QC: 
Gl3 

10 

I q 15 
0 1'3 
Q~ 

12 QI 
11 

Q2 
2 Q.3 
iI=T U29 DtN 

4015 Q~ 5 
4 

QI 
Q2 a 

la> 
Q3 

6 

+5V 

• 53 
/ 52 
v SI 
v 

r 
RI4 
RI3 

v R12 
v RI1 
v 

+sv 
j 

53 
v 52 
v S1 

v 
RI'O 

v RI7 
Rll{o v Rlto _/ 
RIIS __/ v RIS 
Ril4 _/ v 
Ril'3 _/ 

RI12 _/ +SV 
Rll I / ~ 
RI!© ./1 53 

v 52 Riq _/ 
v 51 
v 

FW2 
v Riii 
v RIICD 
v RI9 v-

+'5V 
~ 

RIB _/ 53 
R!7 / v 52 
RI/o / v 51 
RIS / v 
RI4 /"' RII' 
RT3 ./1 r-.... Rl15 

RI2 ./1 I'\. Rl14 
RII RI15 

6 

5 

]J_~ 

I WE 
15 A4 

hll 
14 

A?> 04 ,..,. 
A2 

13 hCJ 
A I U140:3 

'"" 12 ~27505.4 h7 
l<ZI 

I4 02 ,..,. 
I:-5 

to I2 01 ::i 

4 !1 
r-r 

cs 

~ 
_6_ "3 

I A4 WE 
15 11 

A3 04..-14 
13 

A2. g 
Al 03 ,.,.. 

UIS 
12 AM27~ 7 

14 02 ,.,.. 
10 

I3 
~ 5 12 01 
4 I'"'" 

II 
cs 

:fl 
..6_:; 

I WE 

15 
A4 

II 
A3 04 r-"" 

14-
13 

A2 
9 Al 0.3 r-"" 

UICo 
12 AM2"'/Sa>3A 7 

I4 02 r-"" IC21 
~ 13 5 
4 

I2 01..,. 
II cs 

~ 
_6_3 

I WE 
A4 

15 ..._II 
A?> 04 ,..,. 

14 A'2 
1:3 9 

Al 03 
Ul7 

,.... 

12 AM2iS<Z>3A 1 
14 0'2 r-"" I~ 

(o .J. .::i s 
4 IC? 01 I-' 

II 
C5 

~2 

5 i 

4 3 

I~ 13] Fa>.:;, 

_611 14-J4 
q PL-;; CEI 

P3 
U2 _ 5 l<Z> 

P2 u rv I 
FlqQ') 

Pl QC 

t-1--- ~~ IS 03 
~ TCI '' 1 FG?>0 

l1 ,.6. J" 
9 Pl. epCii"Z 5 I~ P3 

F~ 

1<2) U3 
P2 

1 
Pi 

FlqCZ> 

15 RZ> 12 

~ TC2. 8 
4 

11 14- 4 +5V 

_Ci~ g PL. c.pCE3 5 
P3 

IC U4 
P'2.. 

Flq© 
1 

Pl 

~ s 
15 

Pai Tc.3 
1'2 a:i 

11 i+ 4 +sv 
g PL. epCE4~ 

P3 

U5 IC 
P2. 

I Pl 
~1qczi 

15 R'.Zl TC+ 
12 

NOS NO. 1'2.i-03<01-COCI 
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+-SV 
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12 
5 
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ta> tui8\._ 9 
4 -TC ( Z - BB) 51:34 
3J115 
I 

13 
14 
2 

_L 

J 
JTEM/LTA 1 p /N 

~ 
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8 

D 

c 

B 

A 

8 

(Z·A3)-WR. SEQ 

(?-A3)- PROBt:N 

7 6 5 4 3 2 
OESC"'"'""' 5EE St+!. I 

~5V J. 
t.....__...;::Co~GI 

4 -IOEN Sl-8 >--------------------:
5
:"ct- G2A 

- Al3 51-44 ::C G26 
6,!:14t:__ ____ -i----t--------------t-------------------WR~AIECNiL(Z-A2) 
kGl"3L ____ -4---.+--------------t------------------ -RD STATUS (:::. - Ae) 
Eit:J;12L_ ____ -i---+-------------t------------------ -RDR4M ADO ( 4 - BZ') 

.._ __ i..-___________ __,1--+ ~--~--33-------------- CLK 2 c~-D6) A8 SI- I A 

SI l-4:'1'>--.-+-----------------2-.e U3S 
0_1(/) ~ A~ 1- !I i'~J U 3~ S '3 ;5136 

Al<Z> .5,.4.>--+-+-------;:::"1glLS1~,.., S ~bp.8~---------------t-------------- CLKI (2-CB) 
All >Z7 b -

- Al2. 1-Zlo.~--t-+-•~4-'-iLS0:fu ~ S LS34 "\.---'(o"--------:-~G-1---. 
z-o G2B 

11 U b5 - LDA ( 4 - A7) 
'--~ 

12 0 
S7'f 

5- ------0.(11 G2A 
._____..:3...,.~ U 3~ "'\... ta US I i,...14 

RW 1-

t5V~ ~ C 
1j3 

~ Rl.3 
$4.7K 

tSV 

t 
II 

D© 7 ~6::__---ol11---------<~Si-2 _______ ..::...;;:___;_ __ -18 9 

DI l-'----------1.::i2-'27 
_____ D_.2 ___ 1_7--t I~ 52-Sl.l 

_____ D_3 __ ---=1s~ us 2 a..:1~g--------~~~-
--'--P-'4 ___ 1 3-t L-5'374 a.:'.::.2 _______ --cs1-Sb 

MAIN/ AUX 
A GNil 
BQ CLK SEL 

AQ GLk SEl.. 
B CLK SEL.. >-----M:r:i LSIC2> I L. S 1~8 

- Al5 -·45.>----------------- Tc40 i :3"3© PF 

D5 14 a..:1..::.5 _______ --<S - 'i A CLK SEL 
- A14 H 

IO/M 

2 Dtc 4 a-;5;__ _______ -tSl-1./'1 

Di 3 J..::2:;__ _________ CS2.-43 
- 8 PROB DREN 
- A PROFIE DREN 

~ 
(z-De) TRAGE ------------------~,~--'5~1U33J'hb~---------------t--!-+-++-+-t-t-------------------TRACE (~-cz) 

&s 
RA~ 2 Ioo. B 

(~rob 
i~roc __!4 VRA;. 11 U{,1 

5 RACZ> ~lodL5157 '+ 13 7 Da:> (2-C2) 
A(]) 1-s:s>5----------

1
-t1 P0 Q~L.:.a2 __ 1----'R~A..;.,;''-----...... " ~ ~~: {: 7 1 1 q D 1 (2-c~j 

A I 
1

•

2 '>----------,~-I~~ ~~ Co RA2 "VRA~ 13 11, z, 12 Is 5 02 (2-C2) 

A'2 
1

"

05 

9 P:3 Q 3 7 ~A3 ~ ,.JQr1c1 5 Zd 9 17 U48 ~ DS {2-C2) 
A 3 -2A' u q,4 '\ RA'-1 Co L.S244 14 04- 12.-C 2) 

l_L 1-b'~ I V 1 Rb.5_ 9 12 D5 (2-C2.J 
~--<JI ~ V F'Ab 4 ICo D6 (2-C2) 

..----'
1
-'-
4

-oc:L.K TC 0 V 2 IS Dl (2-C2) 

~ l._'~----- ---~--_;-~---~-:_ _________________________ _ V ...... 11 J19 -RD RAM ADD (4-DZ) 
14 ~F0s~e B ~ S2·11o RACD 
b' ~ ~'-..!---1--~--------------------------------<S2-I RAI 

IS 3 RA4 / I'\. s .1a. ~2 
A4 s-~z3~------t-t--~I P<ZI Q~ 2. RAS /I'\. l<;;2.·13 RA~ 
AS I- Pt Q 

1 
tD RAlo ./ I'\. 52·12. RA4 AID s- ~to I <V P2 Q2 a...;;..----'-'~---1----' 

A ">-------~--+--...:..9-tP'3 Q'3 I RA7 ./I'.. s2-11 RAS 
7 I- U«>3 t\. '5 -1~ RAlo 

11 FIGI I'\. 1~- RA/ .__l----~a"-0 

....._, __ 1i.,...c,_. (\.. 52.-29 RM 
._ __ 14-'--t>Cl.K ~ I'\. - RAS 

7 ~._12 ____ -1 0 +Sv_!10 

~D SQ~ 
i.Jl3 

J;°4 L..57t.i b4-
A8 51- 'Z.'>--------+--+----"15-tP~ 00 L3::._ __ _...:...::.::::~_9_=S-__ __,,/ ~ Q ~ ....__g_ D PR Q ._5 __ __. 
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t5V 

~ 
ROLL.OVER (e. -cs) 

l 

1 

QTY 

P3 Q3 11------ N. C. 
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:574 Nicolet Test Intruments 
F ICJ I .__..;C"°'L.R--._. 

(4- D 2.) - L..DA -------.--+-+---:qa L..D l I 
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....._~ .......... 5 
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THIS DAAW"6 CONTAINS N'"ORMATK>N I 

WHCHIS.THl'PAOPAIETAAY~ I 
OF NCl1ET PAAATAQMCS CORPORA.· 
TION.THISDRAWWGISAIECEIVED .. 
eotFUBICE.IN'.>ITSectm:NTSMA'I' NOT 
BllE OCSCl.03EO WST'HOUT 1"E.PAIOA 
'IATTENCON9ENf0FNCCUT 
PAAAmt:NCSc:o:.oRATION 
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(z- A 3) SR CLK ----110-----q-u 

+sv 

l(o 

Ul2 

(.3-A7) SR DATA A ----7-tQ0~~~ 
5 4 3 
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(5-ci)-tN1 .--------
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+ CPR06 CLK 
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8 
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IK 
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RS U41 
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13 12 11 2 I 5 4 3 IC2 
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_J 
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-5V 
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+s 
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.---------....;;;..oc.u< 
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4 

q 
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~ ~ ~ (/) 

!fl f- ll'.'. IJ) 

NC'lil)rO 

~~.:?!:~ 
w "-' w 11..1 
2: ~ ~ :.:!; 

• I I t 

17 

_J 

W....J_J_J 
Vl UI tlJ llJ 
t- (/) IJl lf) 

f{'l Q'. CJ) t-
2 (/)\/)(fl 
llJ <I: <( <( 

~f~~ 

-MASTSELI 
-T.Q-t. 

14 

-5V 

7 

U37 

20NS 
DELAY 

3 

U68 
II 

2 1 
SEE" 5>HT 1 

-4 L C.Lk 1 

U~6 

12 

>'-l-'-------------~S.l-31.l 
1 1¢125 

1 1¢12s 

l C.LK 2 

LCLK 3 

..------------------------------------<s2- 6 CT 
--------------------------INT(s-ce) 

L---------------- -CLK!l\l"'Z 
( 2 - C2) 

(z.-c.z.) 

1¢125 MCLK 

i-=---- MCLK 1 
(2:-BB, 4-A8 

~-----··CLKINH1 (z-cz) 
3 

9 
,___, _______ CLK.2 (2-D8) 

·~-----~--Do a2~1~0----~ 
s u2¢ 2 

D1 Qo 
1-"'----MCLKl 

D 

c 

8 

12 5175 7 
D2 01 

MR 
(2-oe 0-06)1 

'------------------------ - i N iT (-e.-A3) 
r-1r---------------------~~u CCLK 

E2 
E3 
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E5 
~ 

E7 
EB 
Eq 

El~ 
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'--------"'----------------------~~u - WE 

DESCRIPTOH OTY 

Nicolet Test Intruments A 
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MBOO STATE CONTROL 
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8 1 7 l 6 l 5 ~ 4 l 3 l 2 l 1 
('2-BZ) M CLK ~ "''xi._z.. D<SCIUPT'°" PROT .y•--1 r::. 11ti .. ~ All'PAOVED 

B_LA RE.i...EAS£ PER £(0 IZB_s_ 11-1~$4 ]...-n 
(2-D2) ST BUl="EN BLB REV. PER ECO 129~ \ll...- 11·<'·/N ~ 

LCLK~ ..... cp R~V- P~ R E.C 0 l30b \.IQ. 211·G<c I~ 
111 I II CB REV. PER ECO /'IF! IC. 1-t7·i( 

3 "V' 2 3 2 LDllo 
FT 52-l 

19 LDli D EXT 52-12 
4 'S 18 
8 F374 9 17 F374 16 L..DIB D 

Q 52-2 
7 U53 U2't b I.I 15 LP!9 

-~ 
li1 II 11 II II I/0(/)-r (?:>-DS) 

2 IS Ii+ -v 
!.S.. 7 

...., 
b LD0 I '"I IS Lt 5 8 7 9 IlCXD/ PDCZl 52- 00 

I/01/ 
PD! 2- 't DI 

It> 8 9 13 12 LDI 13 12 6 9 7 b 

PD2 52- b D2 14 l?i 12 8 </ LD2 8 9 7 b '4 5 fj§_v 
PD3 2.-2 8 12 7 b IL.I 15 LD3 7 6 3 2 3 2. I/03/ -

11 D3 5244 F374 F374- 5374 s-;14 F.374 19 Uo~ t--
P04~ 9 17 If, i.+ 5 LD4 't 5 l'l- 15 18 

13 g~ U.39 7 't UIL.1 5 17 U13 16 LDS 17 Uf. 16 13 us 12 17 Ul'l 16 1/0o/ 
PDS 5 -

PD lo s -~z 15 Dto s 18 19 3 2 LDb 18 19 17 16 14 15 1101../v 

1:>07 62-51 
17 pi 3 3 2.. 18 19 LDi 3 2 18 19 13 12 li.Ql 

oe:: 

~ 
. 
~ 

v; 
~ 7 I 

(2-02.) PD <2>-15 
L/LLL.LL ~~~~,,~~~~ ....l. 

L..0<2l-1g (2-DS) 

1"'''''' 
2. 

c 7777777 i c 
111 ..0..I 

2 0(1) 18 3 v 
2 3 OE 2 LDS 16 19 13 12 13 0£ 12 I/08 PDS 2-

lq 18 19 LO c .J... PD9 '52- 17 DI 3 18 3 2 8 7 ~ I/09 I\ 

PDl0 5 - 6 D2 11.t .J... f;, 7 6 LDl0 ILi 15 17 lb 't 5 Ib10~ 

POii s -2 
II 9 13 a_ I?> 12 L.011 1.:i 12. 18 19 17 16 I/Oii~ 
S D3 5244 12. _a F"314-

9 8 
F374 

9 LDIZ 8 ~'374 
9 3 S374 

2 .a F.374 '=} l/012.~ PDIZ -2(o 04 U5'+ 
J_ 

U27 U25 uw u.:i3 U31 uoe~ PDl:S 5 -2.'5 13 D5 lit 15 ILi ISLD!3 7 6 Lf 5 I'+ 1!5 

PD14 s2-2+ Lt D(o !.6_ ~ s '-/ 5 LD14 'f 5 7 b 3 2 11014\ 

POIS~ IS 07 _.s_ Ii 16 17 16 LD15 17 16 l't 15 18 19 I/015\ __... 
~ ~ "' +-

~9 ~· II 11~ II~ II 
I/OS-15 (:>-ce) 

(2-A2) MCLI< 2 

(3-81) -AUX CS 4 
6 17~ 3 Ji 508 

(.3-A2)-P.D l\LLMEM UZ9 flO/f.. 

~24'2! 
LS14¢ 

IS U16~S RD ALL MEM (.3-AS) B 
B 1{2\ REF DESIGN ATOR POWER AND GROUND LOCATOR CHART 

Ul4-ll~ LCLK 
gJ508 e 

-(RD ALL. Mi:M +WE){3-A8) LAST USED NOT U5ED ~EF DES. TYPE GND t5V -sv #PINS 
-WE - ""U29. lJ8, 9,22i.23/1S,4bi't~ 

~+sv 
CS9 21Lf9-2 9 18 18 U13-ll~ MCLK 

RI U.32 6116 12 24.! 2.'-1 1-- I©:!: Zns 

~ RP2 UL.f2 t.3¢8 lit 2(i 20 U4s-s/1s~ 
~ U56 Ul5 un 1 t.tlf LS2'+L.I lrJ 2d 2~ 

RA0 

~ Ul~113, 1'1,19,l"t 1128,31,37,53 J:"37'+ I@' u w 
- ..... Ull.5-8 - 0 

ZO!I 
WE 

lc1-<:1, Cl3- 55 cs9l+ U55 LS!Zl9 7 1'1 I'+ __., 22. - 1-- 5.!2hs 
16-<l_ _J·1 U31Z!,Lt.3 LSl.38 8 16 

--i t--16 
s - ~ 

I V16 LS2"f/D 10 2£1 2.¢ 

B~~ 
CLOCK CALIBRATIOIJ (CLOCK FRE.Q;0.5 MHZ) 

c~f Vl8, F'2.45 1'1 2ff 2¢ 
~~~ ;:j::: C56,58 

1"1 20 
.~~ 22. .1 SPARE GA'TES 

U7,21, 34,35 LS37'"t 20 

~ 3~38,52 
NO_j N,), 12.1- .:''.:l{c-.~) -cc.-·/ 

...,,,, ;; . 
~~ ~ REF DE5 TYPE PIN l'lO. U29, 2.5 5~8 7 I~ I'+ ..I. ..I. .J. 

I l 'S'-~ ~ USI 5~9 7 I~ ILi l 
~ ~ ITEll/LTR J l I QTY 

C5 ~ p-} ~ U3~Lt9...z..5~...z..5't 521.iL! 1¢ l~ ~ 
P/N DESCRIPTION 

... ::-------- OMt IYL .. l!f.A"( ~\'l_ A ~~~ 
U56-C 1;z;12.4 16 g 8 16 

l'""'CL-kli··,.. l~'-11Y Nicolet Test Intruments A 
• -sv U2" 532 7 14 14 .. =------- ENG DATE -- ...... RPI ,2 l_l'.._ I 8 Dlt.TE DESCIWTION MfQ 

NOTE:5: UNLESS OTHERWISE SPEC.IF'IED U5,•,2¢,33 5~7Lt ~ ~¢ ~¢ UNl.ESS OTHERWISE SPECIFIED ; 

~ 
SCHEMATIC, Z5 MHii! 

I. --c:=> SYMBOl. = 51 C.ONNEC.TOF\ 
D•NSIONS ARE IN IMC•S .ux:: 
RESISTDl'IS AME IN OHM& ANGUI. - MSOO STATE MEMORY 2. -<==J SYM60L =s2 CONNECTOR CANCITOl'tS ARIE IN wf 

NOTE -~ - "° 100-oatoo c r JMV 
DO NOT -- or~ r.1 ~.3 i% 

T 
-

8 7 I 6 I 5 i 4 l 3 2 I 1 
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8 
----

(1-c2) L...D<Z> -19 
(:3-f.2)-ST BVF"EN 

(2>-C2) DB© -- . 
(o-C2) 061 
(~-B'2.) DB2 
('3- 62) 083 
('3- fn) 084 
<3 - B'2J oes 
(3- 62) DBU> 

(3- 62) 067 

D60 
DB I "'•-•a ~- -, ' 

7 

D6 2 r.:;-"n"'>--t-..,--
11 D63 

D84 ....,._,_,.., ·~ I 

DBS 
D6lo ~~,~>--,- -
rJ87 

6__..;_ __ _ 

6 

s ___ _ 4 3 2 

r..:..::. i '2.-, - :: :: - ...) - ~::: 

i 4 

PD0 -1s (1-cs) 

ST El.IFEN (1-DB) 

ARMJ 

MCLK I [ l·D8) 

MCLK'2 (1-ce) 

1 
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D 

c 

_.I 

B 

A 

8 7 6 5 4 3 2 
OESCOlPnON .s£"£ 5,.'/, 1 

(1-D'2) r/OQ)- 7 Ii---------------------------------------.. 

u 32. .... 8;;;.._ _________ ~SI- A(Z) 

RACZ> !5 - 15 S ,,-------5'-I A<lJ HM<o116 l-l.;.__ __________ iSl-24- A I 

~A I - ~~ t-;-----~'-.,r{- to Al .,_l_.;.4 ___ I.._/0_0 __ __,/ ['...'--------.:-1T/OIJ) t-o'---------------451- A2 

RA'2 S - 4- 17 3 "- V z A2 
13 

I/OI _/ ~ ;7 I/01 t-=~=------------i'51-2 A"3 
RA'?> -4~>-------....:.64 Ul.f 'j t-1=-2.----~"'\ V 

3 
A "3 UL/

7 
t-'--------' ['... 

13 
l/02 1-

3
.:__-----------iS -2 A4 (3-D8) 

RA4 S ·4- £. 145244 l'1 '\ V~-----2~ A4 2149_~ ll I/02 lq I/03 11-2-----------~<;1-z A5 (3-D6) 
RA':> 2-' t-'

1
-::-
8
-------... V AS ." _/ ~ I/04 l-"------------151- Afu (3-D8) 

RAG:i 52·.w l I-"'--------..'\ 1 ~ Aft. t'\.. IS IJOS i---
1 
-----------t':>l-57 A7 

RA/ 5'2.-3 l.j .,_1_6 ____ ---...'\ V A7 II l/0"3 _/ t'\.. 1176 I/OtD t-2_3-----------;si-s AB 
"' v I'- " 2"' ......,, __ ... ~ "" ' ' I/Oi c. I 53 A9 01 ?19 .-----...~ V 15 AS ~-------t t-1;;_;;~"------------;l:)-

~ ,,.-------'-"'-I~ -1-----------451-54 AICD 

_r:-J I p v QI~ -% 1s~0~:i -Au~we: Tffi v ~ L1 v l L . AU)( OE 

RA~ -3> r--------17-+-......,. >--t=3 __ ___. 

us~ 
7452.44 

(1-c2) !/oB-15 E..__ _________________ ----1 r--------.-----------..-------... 

+SY 

UA 
~e w1.1:i 
v ~I Ls1;;s 

Al.:3 1- l..!l. 3 c 
Al5 1-e.s.=:;:::------=:::'!qaG2A 
Al4 s1-1 ~ G28 
RW I- ~GI 

YS +sv 
~ 

RPI If> 11 ~ S S < RP2 
1 K > $ ? ,......._k__l._.._.......,:ti-.iD ~ ~ > ~ 1 K 

?\_ I_L_OS 17 3 
t-. I 'OC) i+ t-1-'--6 -+--ir-+-+--+-+--i--+--+--+-~-- D 130 ( 2- 66) 

~ 5 " OL.! ULt4 ---------~!--+---- DB I (2- es) "------------,-..._ A© JLi r109 ..i "' !/01(]) "· I" ( ' 
' ' ~ ~ •'' /I '''"----'-'-'----.;;..i~ LS244 t--'~--t-+-t--+-+-+--+--+-------D92 2-BBJ 
~ 

47 
:~ t-

1
-".l.--+-----_,..A t' I/011 1

2
3 ~ t-'7"'----+-+-+--+-+-1--i_.----- DB'3 (2.- Be) 

,, '3 :.; I/OC) /I 1'- l/Ol 2 ~ 1-'1=8--t-+-t--+-+-+--..------ DB4 (2-88) 
['... 3 A ULJ5 ~ I/013 15 t-S=---+-+--+-+-1--4------- DBS (2-88) 
~ 2 A

4 
12 l/OICD /I ~ I!O 14 B 1-'l"""l_-t-+-t--+--------- DB/o ( 2- 68) 

['... I ~~ 2149-2 ['... I/OIS II t-9-------------- DBI (2-68) 
t'\.. 17 A7 II J/011 ../1 -...-----9j--Ql9 
!'\.. !lo AB ~ 
!'\... 15 

_o.10 :i_B 

t'\.. 5 we c'3 
'------1---...::'-1 Art; 

e-1s EN AICZ> !-SL;i--+7-+6---r5--1' AaJ to 2 ~ t, 1,2_ _a-IS EN 
2 7 ""'-1 EN, -AU)('"'""'r... A I I -21::::----1-+-+-:;;...i A I E ~"I 
3 B -Auxoe ~ 

!'\... ic A I t-l_L.f_-+-_I(_O_l2 __ ~/1 

!'\.. 1 A2 
!'\... 4 13 I/013 /I 

/IV,__-_A"""'U-'-X_C_S---41>-+-t---------- -AUX CS {1-88) 
-AUXOE: 

Al2 I- >-+-t-+-4-tAA.: U't2 q -RO Ail MEM '-., 
C 5 EL 52-'2 >----+-+_._-~ ~ 

5 A4 Co:3a>S 11 - AUX c5 '\, 6 SEL -1 ,__. ___ ..... , 
;- 17 A5 12 -AU'll. We, T/R " 

MAIN;AUX -8 >---+---::i 
18 A'· 13 -ST 6UFEN'\. SI I :'I .J-t-----t "' 

10/MEM 19 
A1 1:'

1 

'-., 

i~ w 
RP2. ~ <' 

1K ? (> 

V - AU)( WE Tffi 
v~~~~~ 

V 0-i EN, 
V,,----------------- - RD All MEM (1-B8) 
V - ST ~UFEN (2-De) 

t'\._ 3 A-a U% 

[',._ 2 :: 2149-~.,_12 __ ___.1/_.;.0_14'--_ __,/ 

!'\.. I At.,, 
~ :z A 7 .,_1_1 -~=IJ_O.;..;.IS __ ___, V 

~ 15 AS 
------+---1A9 

~-------;----~----+-~~---~---------;' 
DESCRIPTION 

1 

(I-Bo) RD Al I MEM ------------------------~ 
(1-B6) -(RD ..-11 ME'M +WE) 

NDS NO. 127-0300-::C,.)/ 

8 7 6 5 i 4 3 
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RESISW..S ARE IN OHMS 

CANCITOAS ME IN ul 

NOTE. 

SCHEMAilC, 
M800 STATE MEMORY 

RE" 

..--~---::::-t-":"""T~~~-m.-~--1C/B 5 F 3 IE 

2 1 

D 

c 

B 



.... -- - . ·--·· -- "'-,:-f 

11: O"f'SC"~IPTION D"TE ---tt; 
I ,.. F-,-. - I -- 13' ' '- >li:0 l{}()C, 

----

D REJ ?:::.'<..-::CJ•. 1jJ115},4 : ~.., tl - '• 

E pe-v ?-/._ -":CO !ff'? fli0/1< '> 

;:; rrv rte. Eai ?21 ·I 1]~ f'.f,f' i' 

~- REV ?fR Et!D +zo ldb-'81 -ff 
H ·-,p£y riR EZo-5ss - .Ji ~ ~I 3..l ·:'),. 

J kPi/ ~~,£ € (" _, "/'l ~ . .!.-- I/_'·,(>, f= 
81 

K. R€v P,.-><. Eco 8'11 19-- 3-7-~ 

POWER Dl5Tk?! BUTfOU l. !<EV. PE~ 5CO 6'30 L~ 1-14-D3i p,:.._ 

I 
M RE.V. PER EC.0 CJOU ta-- '1-1::-~ :-£:...-

w +I::~ I 
e> +5V (Vee) . "U .. /.JUM8E:.f:. '5 -rsv -~2v 1 PAC.l<AhE. DEVICE 

--5:.._vc<-) .l_(vccl GUO 

c4,C5,C<O,C7 '54,56, 10/01 - l E t, !Cc I~ DIP 

tJ r l CZ4,C25,C2] !42,43,44,4?,40 ID// 7 -
! 

B t, I~ 

I 
I~ V .1 7 Z5V 

:40, 41 I JO JOIC2 - 8 I J ! (,, 
r- ·-

I 
:51752, I~, 151 /4,21, 197 J8, J7 IL't37 - 8 1, /~ 

-+----
I \7 ; 55, .3'7 !Cl24 I 9 I 8 /(c 

I 50 74LS 1'58 I&: ! - 8 /b DIP 
I +-----+ DtP--
z 1 CZ 

-0- -s.2v (Vee) 
'49 74 LS374 20 l - /C 2() 

I 1 C.8,C'7,GIO,Cll,CIZ, 

' 53, 31¢ 10125 '7 : B l /Cc If- DIP 

~ : 1B 74 LS373 20 1 - 10 ;2tJ DIP T 22.. 
T c1-::i>c14,c;5,c1(.,,cf7, 

I + /t,V c1B, C1'7, czo,c:21,czz, ~ 2,;;.., Z7,ZE, 3c,3 I, 52,35, Z.'9 C[)401'5 B JC.. : /b, OrP 

~ 
-

I 
CZ3, G'.:'.'-, C25 :za, 38 1c1c4 l j 

I .I, zsv i - 8 1, i~ 
I I 

~ ~ 
I .'Z 1CIB0 8 i~ J~ 

I 
v : 37, ZS, /3 10148 j 8 i, /(, 1 1 I 

I ~24 I /0/(,2 j ! B ! /)/~ 
I ' I 

I i 
;2,3 74LS/5/ fr;;, I - 8 l 10 DIP 

~ GI.JO l L 

I I 
• 4)5) c;) 7; 8 74L5c::JO i 5 - IC l 14 DIP 1 

~ 1 I 74 L574 14 I 7 l 14 DtP -

I 
!9 ! 10138 l - 8 !,fl- /lb DIP 

H 
REF. DESIGNATOR CHART 2'Z 1- IC/03 - i s i) /(,;. 1 1 

_j 

LAST USED NOT USED ! I 1, 35, 34 -T !C2/I - ! 8 1,/5, IC:::; ] 
I I u USiD 47 !C/3o 

! 

- 8 1, ;t:, : I(. DIP l l c C'.30 I ! ; I 

I 
y YI l i ! I 
TP TPI I I .J 

H L LI l J i 

Q C¥2 
RP RPIZ 

t=l R Rl4 

I 

~ 

3. TJ.11.S 5CHEM4T/C TO BE use.D Wlrl-IREV. drKht'.d rAl:!JRICATJON 

2. ALL CAPACJ/Otz,5 Af<G: !f.J 1'/f!CROFAl<ADS; DISC CEl<AMIC 
UNLESS OTHERWISE ""fufu. _f H-8o Nicolet Test Instruments SPECIFIED; DIMENSIONS CK,(: I'' l ) ;P 

J. ALL DtSCflt=TE RE:.515TO!i?S Af?E ~W,5% 
ARE IN INCHES APPFl/.1 Af Iu-i<l lv100EL :540 11Mlf.J& CCiJTf?OL 

MAT'L BREAK ALL SHARP EDGES ELECT!<tCAL SCHEMATIC. 

/..JOTE5: 1..1u1..ESS O(Hfi;RWtSS :sp&c;1,.-1ao: 
--fl- OECIM-.l .. NGULAR 

P'NIZ { uJJD Dt5TIZI f3UT/OfJ X><-• 
XXX•i 

FINISH 

---f- 00 NO .. SCAlf DP:AW!...0 
DRwo NO /c;& - 00] /- 0/ l ""v L 

]l Isc"'' l SH' I o;--B 
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!WM 

52 

7 f'Pb-4 
470 

TA-
Rd 
220 -5.2V 

KP6-r.,, 
-= 470 

~ 
-,r,.2v 

38 13 
,ZPl-S 5AA-
470 

-5.'2.v 

£.P7-1 
470 

-5.ZV 

q $ !CPl-3 5A5-
470 

'f-:;.2v 

QP7-(,, 
470 

-5.~V 

{ 
~XTECL+ 

l<Pl-4 
470 SI-IT 3 
-5.'2.v F5 EC.L + 

f2P7-8 
~70 

-5.2\/ 

L/AJKEf? 

::SWTA~-

TA+ 

:SWTA/-

.:5W.:5AA¢-

5W5AB¢-

·1~P•-~ 5AB+ 

47C 

:5W5ABI- -5.2V 

:SWEXA-

12 

18 

JO 

::5WF::5A-

.5WWA-

24-34 

ARM FILTER 

151 
3 9 C)/ /C'!:,7 4JOl-'/c.::!4 __ _ 

tCIC:t. . , , 4J 
1 

µf_,.,S __ _ ,, /"//-,_,j 71 ;. 
470 -'-j S2 02 

3 
-52 ~CL I< ~~ 1-=l:::...D----. 

I )!o DI 02 03 

4 

[2.Pt / -2 
470 

-5.2V 

5WTA¢-

51/\/TA I -

5W5AA/-

5HT4 
SW5AB/-

5WE:XA 

SWFSA -

swwA-

i..::2=-----A_rt::_M ~ SHT 5 

J<P5-3 
410 

-5.ZV 

Ar2 
AF:5 } 

L_~~~~~~~~~~-A_F __ l~___,__( 5HT4 

AF¢ ( 

L_ __________________________ C~L~K_E_c_~---;;( SHTB 

uNLEss oTHERw1sE i-:.-~~~:..:.1z-~i;;;..o//.:.i . Nicolet Test Instruments 
SPECIFIED; DIMENSIONS L:<~• .£.i.~.4'!..:.' l.!.7 /~----=-:--:::---=---:-=--=-:~:::::-:-:1 

ARE 1N 1NcHEs 1 fo VlODEL 540 Tl Ml"-/G COl-JT~o 
=: ........ ..,.... E.LECTf21C4L SCHEMATIC 

AHM CONTROL 

MA T'l --ti---

FINISH 

-ft--



52 
le 

1r-
! 

I 
I 

~T8-r1_9 ___________ -...'..::'.:... 

51-172 .,,_.__E_X_T_E::..C.;:..L_+ _______ _ 

2xT(TT0 ~l_Z ___________ _'.'.::..J 

5HT2 F:SECL 

I 

F5(TIL) l4z 

I 
I 

v .. mzKI,+ I 40 

SHT4 
WTl?/6+ 

~ RPB-ro 
~ 470 

-E.1V 

$ kf8-8 
~ 470 

-5.2V 

~ /2 P8-7 
~ 470 

-5.2V 

TRIGGER l/!JKEP. 

5W7T -

4 
!CPB-1 5 4-70 '-----~ 

-5.ZV 77+ 10 

5WTTI-

-:5W:5T.4$-

IZ 

t<PS-5 470 .__ ___ :.:::._, 

-5.21/ 

~
RP5-3 
-"/70 

-5.:2V 

STA+ 

5W5TAI-

5W:5TBa-

4 

5 

7 

: 

:Sw:51i5i-

SWEXT-

EXTECL+ IZ 

13 

F::SELL+ JO 

I/ 

+-- SllV TT :D -

.:ow TT/ 

r---------------------------------~-·--~w::_:"'>~T~Ri-
1 --< 

<Ki EXT 

SL-VF:S/-

~---------·-----

______________________ . ____ s_l)/__:l.<.l_T~---' 

-,:f/GGER FILTER 

-,------:--t--t-+---.------
< R-Plr- 7 

t::.:v 

--•.'IT4 

::5VVF:5T-'---------------r-------------__J 

5WWT-

5HTB 

rJ.c. 

UNLESS OTHERWISE 
sPEc1F1Eo;o1MENs10Ns Nicolet Test Instruments 

ARE IN INCHES f-=:"'--'--""-:--f.!~~---------....:,::.::___J 
r.M:::A-;-:T.::--L----+-..,4 ... C.!. .. !l."_"'"'...l!.:.'°"z.:'.~J.Ac1DH 54a TIMING CCJ.JTRO L 

cL&CT!-2.ICAL SCHEMATIC 

FINISH 
TRIG6cR C.ONTROL 

--+-
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:Sl-fT 5 _ RfSE: T 

05~ 
I 

SJ 
I 

Ao e> 
I 

Al Z4 
l I 

AZ 58 

1- PTCTR¢'i 
:_PTCTR/__Q_ 
_,. PTCTRll 

..._DLYCTIZIZZ 
.:. DL VCTR¢3 

· .,.._DLVCTl?(/J4 
-..-DLYCTR$5 

-:_DLYCTR~l 

:DLY~JR!~ 
::DLYCTRll 
-:_ DL YCTRIZ_ 

_12LYCTRl3 
:_DLYCTRM_ 
- DL YCTR f.j_ 

SHT 8 _.DL Y/llZM+/CL1<
Si-1T 7 _._EIJCLKIAlll-

{

<i swrr¢-
:SHT .3 5wTTl--.s 

I 

0l 1 14 

"t 
-5-2V 

7 U33 C04D/? I 7 

'---,-~~~~~·_J 
5/413J!O,l5,131Z '' 21 I 

~ r~J 

I I 
i 
! 

I j 
I I 

I i 
I i 

I 

I 
l 

I 
! I 

I I 

11 
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REGISTER 

.---+-+-+--t----~!4~ 1 ~l~S--------~ 
EN OE 

I [ II -?D5TJ/T-

FT TTL 

}5HC5 52TTL ' 
:5/TTL 

SD TTL 

' CLKIAJHC+ SHT7 
' 

'9 ~l / 14 -5~2.V t 
-5.2V 

! ~'--.--·~~u-"'-2~9~C-0~4-0~l-5 __ j 
10 15 13 12 If z.1 IF3 l 

~-~-;-2-,-~~ SHT3 

I 
~ ! TF¢ DJ 

I ._____ ___ ~;;: ·~} 
~-________ A_F_1 __ D SHT 2 

AF~ -c:-

543 

5W<50 ..;-:,.} 
SW50- I> 51.q B 

LeD5EQ r> -SI-ITS 

-D 5WNE- } 

Sl<.IWA -

I
. '------------~-----------=5~W~F~5~A---c::> 
~----------------------~5~w'_E_X_A_--C> 

. >VV5A 131- .r-

5W5AA I- ~ 
'-----------------------------'-.:...::...---'.-'---C> 

SW::iAA¢- C> 
5WTA! - I> 

'.SWTAaf-

SHT1. 

'-----------------------------------1>~ swwr- t>..., 

5Wr.5T- t> 

I .5'tAJE::XT-

' 

~----------------------------------S_VV_5_T_l3~1-:: 
. SW:S TISdJ- I> 

SW5TAI- J"-

.SI-IT .3 

Nicolet Test Instruments UNLESS OTHERWISE 
SPECIFIED; DIMENSIONS 

ARE IN INCHES 1--...::.L_:i_~:....:....~------------~ 

~~-----+---:;;.;...;..;..--1...:...t·.:...7 -!..:..lt<J MODEL 540 rtM/fJG COJ. .. fTf?OL 
MAT'L---f{-- =:i-LSH .. PEDGIS ELEC.Tf<ICA L SCHEMATIC 

Pff~Cc5SOI? /A.JTERFA~E t-F-IN-IS_H ____ ---1 """.I 



SHT 
SHT 

SHT 

> 
, PTC.TR¢1 
/ 

) PTcTR1Z 

2 / 
A!?IV1+-

3 > Tf?/6-t-
OL YTC. -

7 > 

SJ.ff 8 
, LL-KECL 
/ 

.- i2eSf::T-
' / 

' 
WR!?AM-

/ 

...,_ PTCTR(/3 
/ 

,PTCTRr;/4 

SHT4 

, PTCTRtff5 
/ 

...,_PTCTRRfrP 
/ 

, PTCTIZ~7 
/ 

'\. PTCTR¢8 
/ 
'\. LD!SE&+ 
/ 

LOflD CONTROL 

+5V 
~ 

? U39' 

<Cl /0/24 3 

5 
1U39A 

~ IOIZ4 '2 

~RP3-.5 
?4"10 
?? 

-5.2V 
/0 J u2oc. 14-
II /DID4 

5,RP3-l 
>470 
17 

-5-'ZV 

JZ l U20D 15 
13 10/04 

:;12P3-3 
";>470 

" -52V 

10 lU.38 
II 10104 

14 

sRP3-4. 
<;>470 ,, 

-5.ZV 

? U88 
61/0104 

B 

~f(p5-2 
470 

Ir 
-5.ZV 

JZ LJ38r:- 15 
131101.:24 

~RPS-'-
> 470 
v 

-G-ZV 

5 
luaBA 2 

-ii 10104 

: !2P5-7 
? 470 
~ -5.zv 

5EQUEAJCE R 

_5_ 
Of; /018(. 

C: DI UIZ q:;µ z 
7 02 <¥1 3 
10 f)3 QZ 4 

II 04 Q3 13 

__ ____!?_ DS 4J.d 14 

9 R. 05 l'3 

11 
I 
I 

I 

] 
-~· ~ 

i 
I 

470 
~ kP5-4 

-S.2V 

SEQUDJC.ER 

2 -jA¢ 16 
DctJJ 

314, 
U37 c, 

AZ 10148 
7 A3 
q A4 
)() 

A'S 
~ f)PJ i\le-

JZ] 

l 2 A¢ 15 
Dcvr 

3 !..01 U25 
0 112 10148 

7 113 
91r4 
ID 115 
13 f)JIJ \;;E 

IZ] 

2 A<:I Dour 
/5 

3 
I'll U/3 

G llZ 1014'8 

7 /13 

CJ 114 

I 
10 /:I? 
13 f)J/J ;76 

/21 

1 I 
I 

lA TOI 

5c;ZJ 

5/ 

52 -
I 

RAM 

~RPH 470 

-s.zv I 

?° RP3·7 
< 47C 

~ 
-s.zv 

? f2_P3-fc > 470 

u 
-s.zv 

UNLESS OTHERWISE 
SPECIFIED; DIMENSIONS 

ARE IN INCHES 

MAT"L 

+-
FINISH 

-+-

ARML-f- --!> 
SHT 7 

SE!)UE!IJCER uUTP!JT 

!OllOZ 
.1 B OL Y<'Nr,/w._ A &3 

U24Q4 3 
..2._ 

). RP4-B 
fj Q!5 ~ 470 

.5HT7 

Q~ .,.!.Q v-s.zv 
14 II PTCNTrlP-c. Q7 

< f< P'6-Z 2j 1sf < 470 

~ 
-5.2V 

:3 "--
~3~' 4 FTTTL 

~ 

15~ 
U34.P 13 5¢TTL 

~/ 

//~ 1LJ.%::: z 
~/ 

.:5/TTL 

7~ ]L/3~ 

~" 
SZTTL 

~ SHT7 

s 2 
I 

II~: --, 
I 
I 

-
~ 

~ 

.,__. 

-c. 

rT 

51-/T 
4 

""ffJU.rJJ/.Yt IZ·?fl.ot Nicolet Test lnstrumen 
CK ~_1/111 ts 

t 1-go 
--~ 1-e~ 

BREAK ""-L SHARP EDGES 

- ANGUlAA .. -' 

_ _. 
MODEL 540 Tl MJIJ<J co/Jri 'KOL 

IC. ELECT!< !CAL 5CHEMAT 
SEQUEi-JC.ER 
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5ECOJJD 5TA6E DJVIDcR 

lu.s 

lo us 

I 

FIRST 5Tfl6E 5ELE.LTOR r \k,c..,. 

{

'- C.LK$€LD 

::51-/T 4 ; LLKS€L€ 

51 
I t--.8 QA 

IZ 
74L515/ 

-""'10..;;..o.;...11_s ___ 1s----1D4- tr.~ . / 1'..a C/A~'=-2------<~-------·.v U2 wr~:.=-----+---------qv~ 
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LINK (TTL.) 

E'X T (TTL.) 

-t- WT!=l~ 

(5 - e1) TRIG Q 

-TRI~ 

-TRIG! 

J2-5 

J1- 5 

''"42 

P2· 12 

1'2.-

JZ.-;:i 

Jl-3 

7 

l~ 17 

n CLK'. D1N 

R Q~ 

401!;~ I 
-51 U19A Q'2 

03 

~ 

~ 

}I jls 

_c 
CLI< DIN 

R Qr) 

40156 QI 
UIC, Q2 

Q3 

(5 

[1t 

10J l1 
CL.I( DIN 

" _[ 
R Q<2l 

QI 
40158Q2 

U"72. Q3 

I 

7 

6 5 

ARM LINK 

5 +e1 PHASE 

4- - 61 PHASE 

:> +A ENl..O 

~I 10 - A WENS I 

lz 
I 

: 

~:~Q) 10 

;;~~·l 10 ] ! 

fE ~ I 
I -- 114 

f2 1 
I 

81 ] I 
~ I I 

L ___________ _j 

? E2 ~lr>31 s 
+5 Ull • 

l~ ~~10124 I 

~~ 7 U<oS 
Ul7 

1-:i -AENHl 

12 -AFSE.N 

II -AEJ(.EN 

2 -tTENL.0 

~ I b 
I ~ 

~ 

~- : IOHll7 I 
10 .14j 

~ 
]'OHIOz; 

II UIS 
I 
14-

~ 
I 
I 
I 

~ L __________ _J 

~~31 5 -TWE:NS 

J 
[4_ -Te:N HI 

3 -TFS EN i 2 ~ 10 -TEX EN 

1 
Ul'.5 

I S~ DATA A I 

TR.16. LINK 

6 5 t 

4 3 2 
"'' 

RESET I 

ARM FILTER 

10 
10103 14 5 OJ !i 
U'+7B 

12.. IOfii ..... 15 
I g Ul7A .-rO) 

8 8 

I5 rz 
~ c;,--2 s i-L 10 D s Q 1'5 

D IOHl31 
b II 10H131 

CLK 

U34 
CL!< 

Q~ ~ 
J'34- Q 14-

IO 
'I IOHICJ4 A 4-
1 

U.32A 
SR DATA A 

15 SR CL.J( 

} 
L-.., 

I?> ") 1J10 

n CLK DIN Ii""' s cu:: Si 52 CIN :> 
R Qr;D 

QI 
12 (p 2 1~ 

401513Q2 II II IOH13io 15 

~ 
5.2 U73A Q'3 z 12 U33 14 

~ a 
2 

(!) 

US-12 ___... RESET" 1 IOl03 3 IQ e, 
C'-J<AI' 

\"2 !OHIO 5 '--

Ul5A OJ 
8' 3 e 

R21__.. 
5 '-t 'i70--

Is C.LKAl' 
U8-i3 

N.C~ 5 ~ 
D IOfff31 

~ 
7 

~cu: 8 
U31 _ 3 

Q~2 
2. ill SR DATA 6 

St=< CL.K' 

l1 l".l 

n CL.IC DIN s 
R Q(/J 

~ 4-015B QI 
U73 02 

0 
s:2 

10 
Q3 

12 9 10103 

N.C. 13 U't7 I7 TRIG. FILTER 

ND;, rw. I '2. 1 - G3 I = -: c::: I 

4 

u47c, 

7 26 

7~ 9))1~~1 10 rz. 
I JO D 

5 IS 
Q 

~7 IOHl?il 
It cu< 

U31 ~ R22 > 
'"110 s 

< 
-s• 

13 "I 11_jio 
5 cu::SI S2CIN 3 

Qa 2 (Q 

10Hl%Q
2 IS II 

01 
12. U30 14-.. ., 

3 

1_Df4 

~ 
\.\ 

~ 

7 

.L 

1 
ITEll/LTR I P/N 

UNLESS (J11IERWISE SPECFED ; 
DllllENSIOHS ARE .. INCHU 

RD.ISTOllS ARIE IN OIMS 

CANc11QIS lllE fll uf 

"7 

lDESCMF'TION 

r 

.J. 

1 
:5EE .5HT.! 

+ 81 PHA5E (S -Ae,) 
- Bl PHASE {5-A8) 

-ARM (2-C9) 

+ARM (2-A9) (2-C8) 

-TRIGi (2.-AS) 

SR DATA C (4- AB) 

DEM:APrlON 

Nicolet Test Intruments 

SCHEMATIC, 
800 TIMINC~ CONTROL BD. 

D 

c 

B 

A 
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D 

-

c 

B 

-

A 

8 j 7 J 6 J 5 4 j 3 J 2 j 1 
TMtltlfllAWINiCOl'T-.SW~TtOM j 
WfoWJH•lltt~flflf'rPAOPBffY 

] ..... i-
1 1 Of'MCOLE1~~COl¥\ORll.-

l'ION ,,.. OJIAW9ri$ m l'IECEM:D • 
OOM'U9IOE ,..fl!lconensWt.'I' ten 

~~~('~~)200M~2 SEL-~~----~------------~-----------~--------~~---~--~~-----------. 
(S-D1J SR DATA E. I 

(ID-Ci) SR CLK --------------------------. Ji is Gt.KS /TIMING 
., IONS 

IS lOONS 

10139 '2 
U2.'3 12. 

~ 
7 

IS IMS 

1orse 2 ~'2-; 
U,4- 12 > ~u. 

>s1 
Cl21 J 

QI > 
'2N'3~05 

1 ( IN~ 

--
'VVv l 

470 -'='·' 
7,l~R I 

f {p 

!451B OJ 
-5."2. 

2,IO h: U3C9 I~ 

10µ.s 

100,M.'5 

J. 

I 

14 Ci..K DJN I~ 

r--- Q<)~ 
' 405e~~~l~,---------------------------------I------------- SETI tz-08) 
-5.2. .... ,..-------------------------------+------------- SET 2 (2-DS) 

LJO!o Q3 2 CLK EN (z-ae) 
200 MHe 

.----~;0~1-----------~~------. 
15PF 

-H l Yl 

12 iS 
.-----+--->-4~ 1ott10.:;:,z:~xn.=-----.... 

1-' uq ~L ......... -, ___ __. __ _....~ 

3.S·20PF ~ 
-

I 1I- 2.2 PF 
fr"-cs c3e 

.~ 
c+ 

-=-
II ,4 l IO 'OHIO 

u~ 

0 'TPl 

Ra. 
lbO 

'-5 
L----7~0 ~~2'-----+-----. 

......_ ________ SR DATA == ('2.·6S) 

L-...---.=..".r. 10Hl31 

I 5 4 XI 
J.A xz 

1013s 
U!52. 

c, c~ Qo03 

µ71i52. 

ql 4 

U'2.'2. ;:, '3 
..__ __ ---:~--__. 3 

2 

5 
3 

1-'-11r--+---------------...o::...i 5i\IOHtoal\ INT CU< 2 (5-A4-) 
~,..._fR_,,,,,_ LZ.JE.-____ INT CU<: l ('S • Af) 

:3 7 

I 
7,IS R 

-!2 
(o 

1+s•e OJ 
2,IO E U,54. 14 

._ ____ 1_0~_5--13 X
3 

~6 _______ __ 

1CO,..uS II 
2. s]P~11::z DIVS u;."7 

IZ 

I MS IM512 Xlfl01io4 
1---------IO:......M....;.S.;;;..._--+------IOM-S-l-13 ~~ U38 

j.------------- + HALT (s-ce)(S-C4)(5-B3) 
IZ (S-B2.)( ~-C2) 

.f . l4 X7 

(5- DI) SELA 
(5-DI) SEL8 

-----+---------Jr I 10 

(S-DI) SEL c 
(5-DI) DIV~ 

(~-DI) DIV 2 
l5-D1) DIV l 

]s 
(2-t#D) CLK F ---4~------+------------1 .___:z. D S ~ 2. 

Iii lotll~I 
~ ·-we 

(2-01) PTEN6 ---;~-------+-----.-_.;;;.7°'}JU'l'""'I02 ,'3 ad? U50 _ '3 
-----+--.:...1'1 US'I 5 !Qj@] Qt-'--

~ 4 '[QJ J4-

s DIV2 
It 

DNI 

t:!-5.2 
---~-'-ICU< 

4-0l56 
.--t----7...;..iiCJN UZI 

qQQf ~ Q~ 

l~]lo+!IO 
U37 

lo 
iJIO!-ii:Z: 

U37 

15 

9 

.._]_ 

I 
.___--'CLK 

8 s 

401513 
..----'-15 Dl'I U21 

~QI q2Q~ 

S 1'4- 3 •l=O ____ _, 13 l2 ll 'Z 

5 15 
Q11-----t1 N.C.---1.=. 

IOH131 8 

IJ2.Z. 

2 
.,_ ___ 11-vCL!' I 

II 

-------=A~ IOIOZ 
5 us 

lo 
iOIO'Z, ?> 

..._ __ "7..:.,ius 

3 

I Wl,B 

2 
21 

~ +HALI TO MEMORY 

~ +~ALT TO MEMOR( 

) .,__--'-s"' ~"""'uJ.012 2 ~ 4 17 1e 
8 (~·Al SR DATA C --1--~] ..,,, ) 

.,._-----+---------------SR DATA D (S·DS) 
i q ~ r------]-+1-2____ 5 lo II 1"2 5 (o 11 12 ....1 I 

..----..-.'° RPN ~·"'.~'---+--' _--i..r_..:...::..,j 13 )~ u.!5~1') »">I~=--~£# ~ D 5 QnlS ~ SI s ~ SI ITEM /LT" J] 
l 1~ IOH~I 13 

!"'-1-K IOJ~C:O 3 7 Cl-K IOl°!b 
' 40t5eQ 1a.:3~--1--...J or----.... 

17 ,--ll~cU< ~ 52 uzo '° c:.52.i·' U7 -..... ____.--
-!!i.'2. q:za.=-------' I IL'MIV4"'14 U~ 1,, '--lr--t-+-+--+--+-----''°~'- "' ----

U~ Q3•._l0'---+---_.... _ _.._--'-l l:...iJ U51 ,P::."'---, R Q lb- n ._.-_,IM .. -z-.,..... •- -------

P/N 

- llllllTIE 

Nicolet Test Intruments 

D 

1--

c 

B 

A 

~ "" 
3 2 15~ ~-~; DEC-.·"". SCHEMATIC, 

(o-BI) RESET-_..__...;;4-i;;;.ilOI0'3 >'2=---+-----~-+--------_.. ____ J_r
3
_ 1_

1
_
7 
__ __. -..-.- ;;~~ ~ ~--..-.. ~3- ===··=· -.,.1:-· ~oo TIMING CONTROLSQ 

LJ,p ~ lf... ~IOfll I CANCIYOM - IN ul 

1 I 7 5 

'----~--------------~11~,U~A 15 ~----~~~--~---~-+:,.....,..:-,m•m~'~-b_-_o_3....,lo•O~'-'._....;....-flE~ 
ND5 NC.1.:1-031--J.;:'l IJOHOTICAU - D ICM.( NONI! i- 4 -w"' fl. 

8 6 I i 4 3 2 1 1 
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D 

c 

B 

A 

8 7 6 
THIS ClAAW~ CONT>JNS NFOAMATION 

~~E;~A":A~":~~~ 
TION 1'..sDFlAw.iGISRECEIVECl N 

~Mrr:~S~NOT 
WMi'9I CONSan OF NOOl.ET 

5 4 3 

PROC. INTERFACE 

2 
:5fE 51-iT I 

1 ... 

. p~~COfF()'V.-~-·-~(6-C2)SR CU< ----------<~-------~-----.--------------------1.....-----------------. ~------ SR DATA E: (4-06) 
.-----.------- SELA (4- BS) 
-------- SEL b (4-BS) -5.2 

I 
'--------ICLI<; 

-5.2 

(4-AI) SR DATA D -------------, 

40158 
..-------15--1 DIN UIO 

Q¢QI Q2 3 

(4-91) +HALT 

- EXT CL.I< 
-+ EXT CLK 

(5-DI) -0¢ 

- QClK 
+ QCLI< 

(S-DI) -Ql 

(5-DI) - SWPE 
(5- Di) - SWNE 
l (o. 6 I) RE::SET 

CLK5./flMIN 

(5-CI) T4 
('5-DI) T3 
(5-DI) T2 
[5-DI) Tl 

(4-C I) INT CLI< 1 
(~-DI) + 81 PHASE 

(5-C. I) - INT SEL.. 
(4-c.1 ) INT CLK '2 

(?>·D I l - 61 PHASE. 

8 

P'Z·SS 

P2·5ii> 

PZ-57 

P2·56 

G 

l 
~r §] 

l 

~ ~ 

5 

N.c.---1. SI "2. 
DI '4lf 

IOHl31 
U55 

iL.t<t 

ID 

7 

I~ l'Z II Z 

I~ 7 

4-...... -z. - EXT CLK 

s_)~;, +EXT CW< 
.... IOHllG> 

q_,... ICJ 

13 
VIOi 

12 U/O 
15 

1ci]uQ_1 
IO;(r, 

@ 
10 

~ 11 ]10101. 
U70 ,.., 

~ 

IO 15 "7 Dt 2 
'-1 D2. Q Qi ..... 

~y IOHIBI IOHl31 
U55 
~ 

u40 
CL.1qQZ CLt<IQj 

5 

di 2 _L 

II w 

7 

25 

s 
(o 

6 5 

-S.2 

.__ ____ 0)-'-tCLK R 

401s e 
..-------7-tDIN U53 

Q<l) QI Q2. Q:l 

5 4 3 10 

II\ 

~ > 

\<\\ 

15 ~ 
7 

DI 
SI Q2 

c&l _.:?L US£D 
cc 

/I) _El30 
CC:1 

112 
52 

10 D2 Q2 
15 

Jl 0) _use., 
cc 

II _!.0130 
CE,2. 

"' ~ 12 

12 
s·z. 

0 

~]10Hi0'2 11"\.3~0 D2. Q2 
IS 

uzs -w r-' 

iOH 31 

~~ 
U40 

CLKZ. 
uzs ..i. 

II 

I I jlOHIO 14 t JO~ 
UZ5 

12 
IS l3j10HIO ~ 6 uz.s ,_ 

t 4 

IZ 

~ 2 

J-81 

-s.2 
14-

'--------11 CLKR 

40156 

SEL c (4-68) 
,.--------- DIVL (4-SS) 
,.--------- DIY2 /4-66) 
,.---------DIV 5 (4-88) 
----------Qt (5"-CS) 

15 U':;'3 
r--------IDIN 

ii 

INT CLK1 

PHASE 

Oa>QI 02 Q3 

i3 12 II 2 - Q ¢ (5-C'O) 

u LL <( ,.--------- - SWPE (S'-68) 
- _J _J _J -------- - SWNE (5'- 6B) 

~lwl~I ~l I~--~i [E:i\ 
L 

5 ...r.2 
io]IOH2.111.,. 
7] U41 -

'+ 

(O]IOH2.ll~ 
11} U4J I 

l't 

@ 
c 

JIOHIO ..... ~ 
I Ull 

5 

,--- 14 (s-Ae J 

.... 

~ 

J -

rr='.l 

J -

23 

7 

~ ID 

~ 
12. 

Jl./ 

J3 

200;1-1H ~ SEL (4-- D0) 
L (5-AS) -INT SE 

CLK A 

Cl-K 6 

TRl<:i Q (3-CS) 

-INT .SEL _A]iOHIOZ: 2 
Ull ,_ dJ 11]10!-l211 13 

Cll<A1 (Z-DB) 
~ bHlliC 

(2-D0 US-I'+ ~SN ) l.o 

'~RJS 
7 

3 INTCLK2 10 &80 5 
-Bl ~ASE II )IOHI02 14-

8 
-5 

Ull 

.... -0 TPZ 

OM 

cl 

J 
ITEll /LTR l P/N DE SCRIPTION QTY 

MA ""Tl 

D 

c 

B 

1-••uBA' 
Q«IO hi 1"11~'1.d .. ' 

. Nicolet Test Intruments A 

RESISTORS ME IN OHMS 

CANCITORS ARE tN ul 

SCHEMATIC, 
KO TIMINGi CONTROL BD 

REV 

NDS NO. 12.l-C313-J001 r::-::-:--~~""l'";:~~~---mr-~-~--to/c 

3 2 
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D 

c 

B 

A 

8 
TMIS DAAW9'1G CONT.MN8 N'O.U.TION 
W...:.lllliTHE~TAAYPROPERTV 
OFNICOUT P'ARATAONtC8 COWORA
'TION. TMl80AAWINGIS Af:CEIVED N 
~#Om1CONT8f1'8MAVNOT 

ROl!M10lllfDwrTHOIJTTHIE~ 
WATl9I ~a: ND1ET 
PAN.mot.:::eCORPOftATION 

8 

7 6 5 

PROC. INTERFACE 

DSI Pl· q 

DB Q! Pl-48 

+s 

/lo 

I A IS 
Aft; 

z 6 13 
Al 

3 74.L.5130 12 
A2 

4 C Ulo~ 
14 

Al3 5 Gi2A 

I/OEN 6' ~29 
+5 All ~I 

-- Rl5 R14 

-=-

4 3 2 1 
0£8CRIPTIOH SE€ SllT. I 

T SV 

i 

~ -

OJ 
B 

SR DATA ('2 -cs) 

Rll IK 

--
'O 

Q 
15 I-HALT (Y-6'2) 

Ltvr~"2>0) IOHl31 

U1.;4 R/"1 IK U49 
Ii Q1 l'-i 

-- 2'1 
13 

LIV1'3"3~ 

r---------------- -HALT (2-AB) 

>-'----------.----+-------------------PROC. CLK (3-AS) 

U~4 Rl3 I t< 

--
14-

LM"3"39 
SR C~K (Z·OSX3-D£l)(4--D8){5·Da) 

ueo+ '+70 

--

13 
3 

RESET (HB)(3·D9X4-AS)(5-69) 

l:O 

DB7 
Pl-21 2 3 

I 
(4-BI) - HALT --------------------------+------------=-! 
(2 -61) L ARM 1 ---------------------------+-----. 
(2-A I) L AAM 2 ---------------------------+----. 
(2- DI) PT ENS ---------------------------+--. 

..... 
l(DV 
'2'2 
C's.5 

-5.'2 

7 

2 LM3'7T 
VRI 

3 

C28 

1 .01 

--

RI -
IK -

+ 
lcbV 
Z2. 
c~ 

270 
5"/o 

C..6 -2.ov I.OJ 
--

6 

l.'2 I<: 

R~ 

- Rd STAT 

5 t 

"' '5 
7 

'34'30 
10 II 
q Ulo2 

14 I~ 

I~ 

4 rz 
-- -s.-z. 

-::-

4 
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NDS NO. 1'21-0313-0001 

3 

fllEllSTOflll ME IN OHllll 

CAPACITORS ME IN wl 

DB~ 

DBS 

DB4 

2 

Pl-SI 

Pl-2.0 

P!-18 

DESCRIPTIOfl QTV 

Nicolet Test Intruments 

SCHEMATIC, 
800 TIMIN~ CONTROL6D. 

D 

c 

B 

A 



D 

c 

B 

A 

8 
TNl!I DRAWMG COtfTQlllS N'OMIATION 
WNCHISTHE,.,....,.ARYPAOPERTY 
OF t«lOLET PMATAONIC9 CORPORA
TION. na DRAWNJ 11 AECeVED .. 
~.»Efl'SCCNl'ENl'StM.YNOT 

- Dl8a..OSED WITHOUT nE PNOR 
'MHT8I coa:NT CE J«Xl.n 
"""mcNC9 CCIA"ORA.TOI 

8 

7 

Jl-2:,4, !O,B,10 

7 

6 

SPARE ~AIES 

RE:F DE'S. T'(PE PIN 

I I 

TP 4ND 

e-----\ ; TP CtND 

c40 

i lloV 
Z2./"r --

,C':?9 
:l_ 

I"' \J I Z"Z.}ff 
--

s c.37 -1 P2-

IU>\/ i ZZ}'-F --

s +I C33 
l'°V f Z"Zj)F 

...L --

6 

5 

REFERENCE DE'SIGNATOR 
NO. LA'ST USED NOi USED 

U55 

RP30 
CR2 

c:,5 Cl!-5 

R&O RI?, ~S.11%J~17 
21 45, 4-"J 

TPI 
TPG-3 

VR2 
QLj. 

-5.'"Z v 

1 c4-7 . c~ 1 c2 
c10,c1,,cr~,c.1s,c1c'.D 
c 1<0,cz.1 1 C.4loPr8 - C5't 

-::- .1µ;:-

+ ~v 

± C II ,Cl7 ,C2~ 
C'3!,C34 

.IMF --

I +-15V I c~o. c2e,cz.; 

_ .lfAF - t +1sv 

L44 T .I/NF 
...L --

5 

I 
~ 

4 

POWER ~ GROUND 

REF. DES. IYPE 
U! SPARE 
U2;3 1015? 
u4, 20, 21,.35 IOHl'BI 

us, 16 '?;/ ,3?; -0430 
Ulo, 7, 8...2.. °}_i26,20) ,~0..1.31 1042.'Z. 
UZ:L 10104 
1111 r')-"7 11.r"\ ICHIOS Ull7 C./' 'j\....o' 

LIIZ 10103 
UI0,13 ,23 IOt+lc:i 

u14 IOH2.IO 
UIS ,lio 101-SlP 

Ul7_l_ 10Hl31 
SPARE' 

u19 IOH158 
U51, 52. IOHl5<3 

UZ4i 2.5 _L c+ 10124 

U39 l±OIS 
U2~ 409~ 

U'E>2.. 74-LSOO 

U3~ 101~"' 
U.SCD 10156 

U22 10104 

U4":3 LM~"3~ 

LI_4_4_ ?_iLSl'OO) 

LJA5 LF~'7 

~lo la:?>._!9 
U~7 74-F'Z4S 
~e,A_" !:50 DACSOS 

U~3,'34,SS IOHllCo 

LJ4t,4-2. GA 

RFfZ,2~.,25,Zb iOOJl X7 [8] 
RP13;10,H '+7011. )(IJ 

RP2,5-7, 9, l't-16,.21,28-30 470/l'l.7 

RPl9 4701lX7 

RP20 1KX9 
RP't,81 13, E3 1b2/2b0 x ~ig) 
RPIZ RPZl 5~.0.X7 .IZl 

i 4 

3 

LOCATOR CHART 
G~-!D -rs -5 -2 

!.i_l(o 8 
~lb s 

8 lb 12. 

1.24 12. 
I, l(o 8 
h_ic'.o 6 
I, ICo 6 
1, l(o 6 

1, lc'o)5 B 
I, Ito 6 
!ii (D g 

l(o B 
l(o a 

lc'.o CJ B 
((o B 

15,"' 8 

7 14 
I la 6 
Ito 9 

:, 12 

6 IG:> 

+1s:4 -15:11 

10 20 

10 "ZO 
9J3,l(o 18 -1s·.1s 

1,lta 8 
5,t,,,15, 1~20 
'Z.1,32.,33,34-

26,27,6461 

4ft..'+-i,5Z.S3 
C.,5.~.l.?7,1,,S 

1 

1 

1 

1 
1 

B 1 

1 

I 

NDS NO. 127-0312-0COI 

3 

PIN NO. 

I (o 

I(# 

ICD 

24 
I IP 
ico 
J(o 

l(o 

llD 
Ito 
IC,, 

I iD 
I (D 

I lo 
I Ca 

14-

I "' I (o 

I lo 
14 

U:> 
20 
IS 
I Co 

to 8 

8 
10 

8 
8 
10 
8 
B 

2 
REV f:- DESCRIPTION~' i-_ L[.A~t:_:_ t[K 

ITJ®®G)®®@@((J 
@®®@®©@@@@® 
@@ @@ 
@@ @@ 
<@@ @@ 
@@ @@ 
@@) @@ 
@® ®® 
@® @® 
®®®@@@@©®@@> 

®®@©©®®®® 

l 

GATE ARRAY SOCKET (PINS LOCAllON) 
CIRCUIT SIDE VIEW 

2 

D~IPTIOl'!I 

Nicolet Test Intruments 
DESCRIPTION 

SCHEMATIC, 
800 TIMING MEMORY 

c 

B 

A 
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D 

-

c 

B 

-

A 

8 l 7 l 6 

+ D 0 F'2·'52 

- DO F>2·5?. 

4 ...... 3 
~ :J~~';'>------------=.:25:::...i 

s [Ul ~s lo\<106 m 
+DI 

- DI 

f>l·54. ..:.:.. I~ ~S 
P?.-55 r izi3l ,,r;-, '(o~IOt ~---===--~~~--~134.r:.:1 ......... ~ EB 

rs_2_ ~4 i2.,.., is 16 
t 02 P2-!51o 1~·~ 
- D2. PZ·!5i fZ51 f:El" 2

.:.?oi;101 ~ 
58 

s:1:_ ~4 c:oi..t.. 1 ~ 
+ 03 2- - io}s)>>-------.----__;2-::::8:..i 

- 03 FZ·Sol ~';_ :13 ~ 1 ~0~~106 ]f ~ 
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