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~ INTERFACE TECHNOLOGY REPAIR POLICY

All items returned to Interface Technology require PRIOR AUTHORIZATION. Authorization may
be obtained through the MAIL (196 University Parkway, Pomona, California, 91768), via TELEX (494-
5489), via FAX ((714) 595-7177), or by PHONE ((714) 595-6030). The following is subject to change
without prior notice. '

WARRANTY
Interface Techinology warrants each instrument to be free of defects in material and workmanship
for a period of ONE (I} YEAR from date of shipmient to the original purchaser:

Interface Technology will, at its discretion, repair, replace, or adjust any defective part, or parts, free
of charge, when the instrument is returned to Interface Technology FRE] GHT PREPAID. 1f an examina-
tiori reveals that the defect is a result of misuse, or operation under abnormal conditions, then the instru-
‘ment will be serviced under the NON-WARRANTY conditions stated below.

Interface Technology will return ship the instrument FREIGHT PREPAID via normal carrier (deter-
mined by Interface Technology). If a specific carrier or mode-of shipment is requested, then the instru-

S~ ment will be shipped C.0.D. or billed via the carrier.

Interface Technology warrants their repairs to be free of defects in material and workmanship for a
period of NINETY (90) DAYS from the date of return shipment.

NON-WARRANTY
Instruments returned for service after the warranty period has expired, or because of misuse or opera-
tion under abnormal conditions, are subject to current non-warranty repair rates. Contact the factory for
current repair rates and service lead times. All shipping charges are the responsibility of the customer, or-
shipping party.

Interface Technology watrants their repairs to be free of defects in material and workmanship for a
period of NINETY (90) DAYS from the date of return shipment.

FOREIGN REPAIRS
For all inistruments shipped outside the United States, service will be provided by the local Interface
Techn.olbgy.'re_prescntative. Contact the local representative for current repair rates and lead times. Cus-
tomers who do not have a local Interface Technology representative should contact the U.S. factory
directly.
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SAFETY SUMMARY

The following are general saféety precautions that
are not related to any specific procedurca, and Lhereflore
do not appear elswhere in this publication. These arc
recomEended precautions that the operator must understand
and apply during various phases of operation and
maintenance.

KEEP AMAY FROM LIVE CIRCUXTS

The opeérator must at all times observe safety

precautions, Do not replace compeonents. or make
adjustnentn inside the equipment with the power supply
turned on, Under certain conditions, dungerous

potentiala may exist when the power awitch is in the OFF
position due to charges retained by capacitors. To avoid
injury, always reasove power, diascharge and ground a
c¢ircuit before touching it.

DO NOT BRRVICE OR ADJUST ALOKE

Under no circumstances should any person reach into
the. énclosuyre for the purpose of servicing the equipment
except in the presence of someone who is capable of
rendering aid.
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2.1

INTROBUCTION

GENERAL DESCRIPTION

The Model RS-660 Word Gerierator/Timing Simulator is a 16 channel, general
purpose, digital signal generator. The unit is capable of operating at

frequencies up to 20 MHz (50 nsec bit time) and incorporates the following
key features:

Versatile operating modes; WORD GENERATOR or TIMING SIMULATOR.
Simplified front panel operation.

C RT display for added qperating-convenience,

Fully controllable cursor.

Selectable data formats: hexadecimal or binary.

Single step, repetitious or continuous operation.
First bit and programmable sync outputs.

Free running and gated output clocks.

External clock and trigger inputs.

External oscillator input for synchronous system operation.
Plug-in stored program card.

Remote control ‘interfaces.

Combined line voltage selector and safety AC power connector.

Figure 1-1 s a front view of the Model RS-660 and illustrates the front
panel operating controls.

Figure 1-2 illustrates the unit's rear panel features, including the
optional interface connectors.

OPTIONS

Memory Option, 4K (Option 660-001)

This option provides the user with up to 65,536 programmable output bits

in the Word Generator mode or 32,768 output bits in the Timing Simulator
mode.

1-1
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1.3.1

1

.3.2

APPLICATION OF THE RS-660

The. Model R$S-660 may be operated in either ‘of two distinct modes - Word
Generator or Timing Simulator. The most convenient mode depends upon

the specific application and must be selécted prior to loading the
instrument. While operating in the Word Generator mode each and every

data word 15 output for the same Tength of time; i.e., the period of

the ¢lock source. This mode is therefore best suited to applications

where data transitions occur at regular intervals. In the Timing Simulator
mode each word of data may be output for a unique per1od of time. This
enables the instrument to generate waveforms, containing pulses, of
extremely short duration in the midst of long time intervals.

The Model RS-660 may be directed to either output a programmned data
pattern from 1 to 4096 times upon receipt of a trigger, or to repeat
the pattern continuously. This furiction is applicable to both Word
Genherator and Timing Simulator modes.

Data may be Toaded using either binary or hexadecimal. When ‘dealing

with waveforms it is usually more convenient to use binary, whereas
data transfers are .sometimes. more conveniently dealt with using hexadecimal,

Application of the Word Generator Mode

Assuming that the desired output waveform has been examined and the Word
Geneérator mode of operation has been selected as being the most appropriate,
the next step entails selecting the number of data channeéls to be used

and determing the périod of the clock source. The clock period may be

defined as the shortest time interval between any data level transitions
on any channel. Having defined the clock period, the desired output
waveform should be divided into time intervals, each being equal to one

clock period. The number of bits per channel may now be defined and is
equal to the number of time intervals required to generate one cycle of

the desired waveforms. At this point the data memory may he locaded.

In order to accomplish this the logic levels on all channe1s dur1ng the
first time interval or word should be converted into 'ones' and 'zeros'
and loaded into the data memory at word number ene. This process should
then be repeated for all subseauent words. If so desired, the device may
be ciocked by an external clock source. This. provides for synchronous
system operation or operation at frequencies not obtainable using the
device's internal clock source.

Apptication of the Timing Simulator Mode

Having selected the Timing Simulator mode, the. desired output waveform
should be divided into a series of time 1nterva1s A level transition
on any channel constitutes the end of the previous time interval and
the beginning of a new one. Once the desired number of channels have
been selected the data/time memory may be loaded. Fer each word, both
the logic levels on each channel and the relevant time interval must be
programmed: The number of the last word may be determined by counting
the number of words required to generate one complete cycle of the
waveforms.
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SPECIFICATIONS (continued)

. “RESIDENT  ACTIVE  MAX.  MIN. PULSE
INPUT LEVEL EDGE FREQ. WIDTH
EXTERNAL OSCILLATOR  NONE (+VE)  20MHz  25nS (SEE NOTEY
EXTERNAL CLOCK HIGH (+VE)  20MAz  25nS (LOW LEVEL)
EXTERNAL TRIGGER HIGH (-VE)  MN/A 20nS (LOW LEVEL)

NOTE: For operation with an external oscillator, the incoming waveform
should have a 50% duty cycle.

Qutput Signals: FREE{RUNNING QUTPUT CLOCK (FOCLK+), GATED OUTPUT
CLOCK (GOCLK+), PROGRAM SYNC (PSYNC-), SYNC BIT 1
(SYNC1-) and DATA QUTPUTS 0-F.

Reference Appendix A for pin uesignation of rear panel connectors J7 and J8.

TTL ¢ompatible drivers, low {("0") = +0.4V max at +48mA dc,

figh ("1") = +2,4Y min at -13mA dc or +2Vdc min at -42mA dci

rise and fall times = 10 nanoseconds maximum into terminated

120 ohm Joad and 10 feet of coax cable.

Skew:

Data Channel to Data Channel = 8 nanoseconds maximum

Gated Output Clock to Data Channel = 20 nanosecgnds maximum

Gated Output Clock to Sync Output = 20 nanoseconds maximum

Free Running Output Clock to Gated Output Clock = 25 nanoseconds maximum

External Input Clock to Gated Output Clock = 30 nanoseconds max imum

Word Generator, Non-continuous Mode; External Trigger to Gated Output
Clock = 50 ns max + {2 x CLOCK PERIOD)

Timing ‘Simulator, Non-continuous Mode; External Trigger ‘to Gated
Output Clock = 150 nsec max + FIRST WORD PERIGD

Power:
200 watts; 120Véc + 10%, SO/EO-HZ;'TGU/220/2¢DVaC,_50/50 Hz optional

Dimensions:
Height = 134 mm (5.25 in.)

Width = 432 mm (17 4§n.)

Depth = 430 mm (16.8 in.) including 46 mm (1.8 in.) for handles

Weight = 13.6 kg. (30 Tbs.)

V-7
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2.1

2.1

2.1.2

2.1

.1

.3

INSTALLATION AND MAINTENANCE

INSTALLATION

Unpacking and Inspection

The Model RS-660 is packed in a molded, plastic foam form, within a
cardboard carton. The molded form holds the unit securely in the carton
and absorbs any reasonable external shock, normally encountered in transit,
Carefully remove the unit from the carton and inspect the exterior of

the instrument for any signs of damage.

The_shihping container and packing material should be retained, in case
reshipment s required.

IncTuded in the shipping container with the instrument are the instruction
manual, power cord and external option accessories.

Mechanical Installation

The Model RS-660 is equipped with a collapsible tilt bail, which may be
used to elevate the front of the instrument for convenient bench use.

The instrument may be mounted in a standard 19 inch rack with the optional
rack-mount kit {option 660-007). To install, remove the small, decorative
side panels located near the front of the instrument. Attach each of the
rack-mount flanges, using the two screws supplied,

Electrical Installation

Prior to connecting pre}-to_the Model RS-660, confirm that the primary

power source is compatible with the unit's source requirements. The
Model RS-660 is fitted with a combined AC connector, fuse holder and
voltage selector, on the rear panel., This enables the unit to be
operated from the following power sources:

a) 100 Vac., 50/60 HZ., .2 amp. fuse
b} 120 Vac., 50/60 HZ., 2 amp fuse
c) 220 Vac., 50/60 HZ., 1 amp fuse
d) 240 Vac., 50/60 HZ., T amp fuse

In order to select a different operating voitage, the following procedure
should be adopted:

1) remove AC power cord.
i1) sTide connector window over to- cover AC receptacle.
111) remove: fuse by 1ifting fuse release lever.
iv) remove printed circuit board selector. _ _ o
V)-reorientate;and install selector board, such that desired voltage
will be visible upon reassembly. _ _
vi) return fuse release lever to original position and install fuse
of correct rating. - _
vii) slide window over, to cover fuse and check that desired operating

voltage is now visible.

2-1



~ Figure 2.1
POWER-UP DISPLAY

STATUS: PROGRAM; LOCAL CONTROL
BINARY DATA

1 MODE: WORD GENERATOR
2 CHANNELS: 16

3 BITS/CHANNEL: XXXX

4 DATA ENTRY: PARALLEL

5 RUN MODE: CONTINUOUS

6 SYNC BIT NO: XXXX

7 CLK SOURCE: INTERNAL

8 CLK PERICO: T DUSEC

9 RDY TO RUN?

ENTER: MODE

1= WORD GENERATOR
2 = TIMING SIMULATOR
3 = STORED PROGRAM:

Note XXXX = 1024 or 4096 depending ‘on memory capacity.



TEST #1  WORD GENERATOR 16 CHANNEL

.Procedure:

i) Having obtained a display that resembles ‘that shown in figure 2.1
fo]Towing_application.Of power to the tnstrument, activate the
keys marked "3" and ENTR respectively. Successively activate the
following keys and observe that the resultant display is depicted

by figure 2.2:
llgll’ I_Igll’ “U"_a.nd ENTR

o Figure 2.2
STORED PROGRAM NO. 930 CONTROL DISPLAY

STATUS: PROGRAM; LOCAL CONTROL
BINARY DATA

1 MODE: PGM 990 WRD GEN
2 CHANNELS: 16

3 BITS/CHAN: 16

4 DATA ENTRY: PARALLEL

5 RUN MODE: CONTINUOUS

6 SYNC BIT NO: T

7 CLOCK SOURCE: INTERNAL

8 CLOCK PERIOD: 0160 HSEC

9 RDY TO RUN?

ENTER NO. OF CHANNELS _ _
1,2,4,8,16
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Figure 2.6 _
STORED PROGRAM NO. 991 DATA DISPLAY

WORD CHANNEL WORD CHANNEL

0123 4567 0123 4567

1 1000 0000 17 XXXX XXXX
25 0100 0000 18
3 0010 0000 19
4 0001 0000 20
5 0000 1000 21
6 0000 0100 22
7 0000 0010 23
8 0000 0001 24
9L 0000 0000 25
10 XXX XXX 26
1] | 27
12 28
13 29
14 30

15 ) 3 4 ‘

16 XXXX  XXXX 32 XXXX  XXXX

NOTE: X=DON'T CARE

v) Set the unit to RUN and verify that the PROGRAM SYNC (BNC), gated
output clock (GOCLK+), free running output clock (FOCLK+) and data
output channels (DOUTP throuah DOUT7+) bear the same relationships,
to the SYNC BIT 1 (BNC), as depicted by figure 2.7. Reference
appendix A for connector pin numbers.
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TEST #3 WORD GENERATOR 4 CHANNEL

Procedure:

i) Call STORED PROGRAM number 992 and verify that the CONTROL and
DATA displays resemble those depicted in figures 2.8 and 2.9.

Figure 2.8 _
‘STORED 'PROGRAM #0. 992 CONTROL DISPLAY

STATUS: PROGRAM; LOCAL CONTROL
BINARY DATA

1 MODE: PGM 992 WRD GEN
2 CHANNELS: 4

3 BITS/CHANNEL; 6

4 DATA ENTRY: PARALLEL

5 RUN MODE: CONTINUOUS

6 SYNC BIT NO: 3

7 CLOCK SOURCE: INTERNAL

§ CLOCK PERIOD: 0500 USEG

9 RDY TO RUN?

ENTER NO. OF CHANNELS _
-l ,-2-3 4 ;‘g_"B-, ]6
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- Figure 2.13 o
STORED PROARAM HO. 993 QUTPUT WAVEFGRMS
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~ Fiqure 2.36 _ _
STORED PROGRAM NO. -994 QUTPUT WAVEFORMS

. |
o ) . :ﬂ—---—-ZSUUS_—-—-—-—_pl
OSCILLOSCOPE  SYNC ¢ I ! ‘
CHANNEL ‘A* BIT 1 | LJ
|

OSCILLOSCOPE  pouT ¢+ T
CHANNEL 'B' T 4

‘ _
- Y
PROGRAM & ¥ 5
sy ) U

|t

bl

—p» | 'am—T10US



e’

0SCILLOSCOPE
CHANNEL ‘A"

QSCILLOSCOPE
CHANNEL 'B'
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2.4

MAINTENANCE

Maintenance documentation for the RS-660 consists of the logic diagrams
located in Apperidix D and the ‘service manual for the CRT (separately
provided].

The RS-660 contains voltages hazardous to personnel, especially in the
area of the CRT. Maintenance procedures thereforé should oniy be
conducted by ‘qualified personnel.

In order to perform fault corrective maintenance, the user must be familiar
with the RS-660 logic diagrams. Basically, the lower Jogic panel assembly
includes the high speed word generator and timing simulator logic. The
Tower panel logic shares use of the memory card assembly with the remainder
of the RS-660 assemblies. The remaining.assemb1ﬁes (front panel keyboard,
CRT, CPU card) are simply the means of interfacing the cperator with the
word generator/timing simulator.

During power-up initialization, the CPU performs a nieiory test (Reference
Section 2.2). 1If the CRT then results in the display shown in Figure 2.1,
it may be assumed the CRT, CPU, and memory are functional. Until the RS-660
is set into the run mode, the lawer Tegic pahel assembly may be essentially
disregarded as & source of problems. If the unit is capatle of being
programmea as indicated by the expected CRT displays, and yet generates

Jncorrect output patterns when set to the run mode, the Tower logic panel

may be assumed to be the source of tne probiems.

2-21



IIL.

3.1

3.1

.1

LOCAL CONTROL OPERATICN

This section describes the operation of the Model RS-660 under local
control, using the front panel controls and indicators.

Initiation of communications between the Model RS-660 -and @ remote,
controlling dévice causes the unit to go into remote control operation.

(Note the status will only indicate REMOTE CONTROL when the remote
communication requests a CRT display update; reference section 4.2.2)
Depressing the HOME/RESET key returns control of the unit to the front panel
and the Model RS-660 will remain in this mode until the remote controlling
device again initiates communications.

CONTROLS AND INDICATORS
Figure 3.1 illustrates the front panel controls and indicators of the
Model RS-660.

POWER Switch and LED

Activation of the POWER switch causes the Model RS-660 to execute its
initialization routine which results in the POWER LED being 1lluminated
and the CRT presenting the following display:

STATUS: PROGRAM; LOCAL CONTROL
BINARY DATA
1 MODE: WORD GENERATOR
2 CHANNELS: - 16
3 BITS/CHANNEL: XXXX
4 DATA ENTRY: PARALLEL
5 RUN MODE: CONTINUOUS
6 SYNC BIT NO: XXXX
7 CLK SOURCE: INTERNAL
8 CLK PERIOD: 1 USEC
9 RDY TO RUN?
ENTER MODE
1 = WORD GEMERATOR
2 = TIMING SIMULATOR
3 = STORED PROGRAM:

Note XXXX = 1024 or 4095 depending on memory capacity.




3.1.2

3.1.2.1

3.1.2.2

~~.3.1.2.3

R

Contro] Keys and Indicators.

Three CONTROL keys are provided on the Model RS-660: SINGLE STEP, TRIGGER,

and RUN/PROGRAM,

RUN/PROGRAM Key and LED

The RUN LED indicates whether the Model RS-660 is in the run (LED 11luminated)
or program (LED extinguished) mode, Its status may be changed by the
activation of the RUN/PROGRAM key. Note that, when the unif is in the

run mode, the following operations are illegal and are ignored:

1) single step _ »w

11) attempts to display data if the CONTROL format is presently being
displayed - '
) cursor manipulation when displaying data

iv) 'data modifications or format changes

v} attempts to modify items "1° through “4" in the CONTROL display

SINGLE STEP Key and. LED
The SINGLE STEP LED illuminates when the device is in the single s5tep mode.

Its status may be reversed by the activation of the SINGLE STEP key.

TRIGGER Key and LED

The TRIGGER LED, when illuminated, indicates that the device requires a
trigger. This situation will arise when one of the two following

conditions exists:

i) The device is in the runm, noncontinuous mode (RUN LED is i1luminated
and RUN MODE=XXXX REPETITIONS) and is waiting to generate the
specified number of cycles. Activation of the TRIGGER key, or
a high to Tow transition at the rear panel TRIGGER INPUT (EXTRIG-},
will initiate the execution of the specified number of repetitions
and extinguish the TRIGGER LED until the completion of the Tast
cycle. Note that the TRIGGER LED is extinguished for a minimum
of 100 ms and is therefore not an exact indication of program time.

i1) The device is in the single step mode (SINGLE STEP LED also

i1luminated), in which case, each activation of the TRIGGER key
will cause the unit te output the next word of data.

3-3




3.1.4

3.1.4.1

3.1.4.2

3.1.4.3

3.2

Keyboard

The keyboard on the Model RS-660 includes 3 function keys (CE, FILL and
ENTR} and 17 data keys of which three (C/nSEC, D/uSEC and E/mSEC) perform
dual functions, Hexadecimal data is Toaded using keys "0" through "F"
whereas decimal data requires the use of keys "0" through "9" inc¢luding
the decimal point Key if necessary. Binary data is Joaded using keys

"0" and "1" and units -of time are loaded via the C/nSEC, D/uSEC and
E/mSEC keys.

CE Key

This key is used to clear an invalid or erroneous entry and must be
activated whenever the CRT s displaying INVALID.

FILL Key

The function of the FILL key is to enable the user to repeatedly load

a previously defined data pattern into & specified memory area.

ENTR Key

Activation of the ENTR key signifies the completion of a particular keyboard
entry and causes. the cursor to be advanced to the next valid position.

Note that data entries, in the DATA display, do. not require activation
of the ENTR key.

WORD: GENERATOR MODE

This section describes the WORD GENERATOR mode of operation. When the

RS-660 s operating in the WORD GENERATOR mode, the periods of succeeding

3.2.1

.."v ;

output data words (or bits) are equal and determined by the period of
the clock source. {parameter no. 7).

Mode Selection

In order to select the WORD GENERATOR mode, the cursor must first be
positioned to parameter no. 1. This may be accomplished either by using
the two vertical cursor keys or the HOME key. At this time the entry
menu in the lower portion of the display will read as- follows:

ENTER MODE
1 = WORD GENERATOR
2 = TIMING SIMULATOR
3 = STORED PROGRAM
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3.2.5

3.2.6

L.2.7

3.2.8

Run Mode - WORD GENERATOR Mode

The run mode may be either continuous or may repeat the pattern generation
from 1 through 4096 times. Accessing parameter no. "5" will result in
the following entry:

ENTER RUN. MODE -~----

ENTER C FOR CONTINUOUS PATTERN
OR

ENTER 1 THRU 4096 for NO. OF

PATTERN REPEATS PER TRIGGER

Sync Bit Number - WORD GENERATOR Mode

Selection of parameter no. "6" allows the user to define the sync bit
number. The entry menu is as follows:

ENTER SYNC BIT NO. ---=-
1 THRU XXXXX
Note that, in the event of the sync bit number being greater than the

number of bits per channel, an asterisk will appear immediately following

the sync bit number. In the DATA display, the sync word/bit is indicated
by the letter "$" adjacent to the selected word or bit number.

Clock Source - WORD GENERATOR Mode

Parameter no. "7" enables selection of the CLOCK SOURCE and may be. specified
as either the internal RS-660 clock generator or -a user’s external clock.
The clock source entry menu is shown below:

ENTER CLOCK. SOURCE -

1 = INTERNAL
2 EXTERNAL

Clock Period - WORD GENERATOR Mode

If the clock source has been defined as INTERNAL, parameter no. "g"
may be accessed by the cursor to enter the desired period of the internal
clock. The. following entry menu will be displayed:

ENTER CLOCK PERIOD--~--SEC

MS 007 - 999
us .1 - 999
NS 50, 100, 200, ---900




2.2.11

3.3

3.3.1

3.3.2

Single Step Mode Operation - WORD GENERATOR Mode

The Model RS-660 may be operated in the single step mode by activating
the SINGLE STEP key instead of the RUN/PROGRAM key. This action will
result in the following:

a) Data display s fmmediately invoked. _

b) SINGLE.STEP and TRIGGER LEDs are 11]uminated;

¢} Cursor is initialized to WORD/BIT NO. 1.

d} DATA FORMAT, CONTROL/DATA, CURSOR direction and FILL keys are all
ignored.

e) Data format is forced to bimary data format.

Under these conditions, each activation of the TRIGGER key wiTl cause the

device to output the next data word bit, as indicated by the cursor
advancement ‘on the data display.

The HOME key performs a slew function in the SINGLE STEP mode. Activating
the HOME key will result in the display of the word HOME and a scratch

pad area. A decimal value, representing the desired word/bit number, may

be entered via the keyboard followed by depression of the ENTR key. The
device will output all words/bits from the one previously designated by
the CURSOR to the one entered via the keyboard.

Note that if the desired word number is less than the number of the word

previously designated by the cursor, the generator will wrap around via
the last word.

The SINGLE STEP mode may be exited by activating either the SINGLE STEP

key again or the RUN/PROGRAM key. In the latter case, the device wil)
immediately enter the RUN mode.

TIMING SIMULATOR MODE
In the TIMING SIMULATOR mode, ‘the periods of a channel's succeed1ng bits

are “independently programmablie.

Mode Selection

In order to select the TIMING SIMULATOR mode of operation, the following
procedure. should be followed:

a) Select CONTROL DISPLAY.

b} Position cursor to parameter no. nr.

c) Enter "2" via the keyboard. in accordance with the entry menu.
d)} Depress the ENTR key.

Channel Selection - TIMING SIMULATOR Mode

The TIMING SIMULATOR mode provides for eight outnut channels. Parameter
no. “2" permits enabling from 1 to 8 of the available channels. To
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3.3.8

3.4

are in decimal and require the use of the ENTR key, whereas data entries

do not. Note also that selTecting a 50 risec périod for any word will

cause the device to automatically insért a second 50 nsec word. These
two words are indicated as A and B. If the SYNC word happens to be a
50 ns word, the SYNC pulse will occur cointidently with the A word.

Run Mode Operation = TIMING SIMULATCR Mode

The run mode for TIMING SIMULATOR aperates in exactly the same fashion as
the run mode for WORD GENERATOR (ref. Section 3.2.10). Note that the

device may not be operated inh single step while in the TIMING SIMULATOR

mode.

FILL FUNCTION

Except while operating in the run or single step modes, the fill function

may be invoked by activating the FILL key. In order to perform this.
operation, the desired data pattern should first have been entered.

Activating the FILL key will result in the RS-660 requesting, by means

of the CRT display, the following information:

1} PATTERN START WORD/BIT.
2) PATTERN END WURD/BIT.
3) NO. OF PATTERN REPEATS.
) START FILL AT WORD/BIT.
5) RDY TO EXECUTE? PUSH ENTR.

Once all of these parameters have been entered, act1vat1ng the ENTR key
initiates the execution of the fill and results in the following:

1) The. device will first verify that enough memory exists to
~ perform the fill -as directed.
2) Assuming that this condition is satisfied, the fill function

~ will be executed. o _
3} The Model RS-660 will exit from the fill mode upon completion.

Note that while the function is being executed, the CRT will display the
message "FILLING" and all front panel controls are locked out. The Fill
mode may be aborted at any stage prior to activating the ENTR Key, for the
Tast time, by activating the CONTROL/DATA key,
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3.5

3.5.1

3.5.2

STORED PROGRAM MODE

The stared program mode enables the user to call and execute "programs"
(control parameters and the data/time tables) which have been previously
stored in EPROMs (erasable programmable read only memories}).

Using 4K x 8 EPROMs the stored program card provides the user with a
maximum of 24K x 8 of storage.

Qperation

The stored program mode may be accessed as follows:

1) access the CONTROL.display and position the cursor to parameter "1".
The following entry menu will be displayed:

ENTER MODE

1 = WORD GENERATOR
2 = TIMING SIMULATOR
3 = STORED PROGRAM

2) eniter "3" via the keyboard; the menu will now request the number of
the desired stored program:
ENTR STRD PGM NO. ~---

3) entering a valid number will result in the RS-660 memories being
loaded with the specified program.

The Model RS-660 may now be operated in either the run or single step

modes. Note that valid stored program numbers Tie in the range from

000 through 999; however, the numbers 990 through 999 are reserved for

Interface Technology verification programs. These stored programs may
be called whether or not the stored program card is installed.

Note also that, once a stored program has been called, both the control

parameters and the data may be modified by the user. However, the device
will no longer remain in the stored program mode.

Programming

The Model RS-660 plug-in stored program card may be -ordered as option

number 660-006 and s supplied without EPROMs. This card is to be
installed in card slot J3 as indicated on the Model RS-660 top assembly

drawing 100711157 contained in Appendix D,




be Tisted ‘in any particular sequence in the directory. The end of the
directory must be identified by the delimiter "FF" which happens to be
the unprogrammed state of the EPROMs. It is recommended that the user
leave spare locations at the end of his directory, in order that other
programs may be added at a later date,

Each stored program consists of the following:

i} Two bytes which specify the last EPROM Tocation used by the
- particular stored program.
i1) Twelve control bytes which contain all the informatien required
to define the parameters in the CONTROL display.
i1i) As many bytes of data/time as the program requires, starting
with data word/bit number 1 in the 15th byte of the stored
program EPROM contents.

The formats of the EPROM contents are summarized in tables 3-1 and 3-2.
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TABLE 3.1 (eontinued)
STORED PROGRAM EPROM DATA FORMAT

EPROM EPROM
ADDRESS _DATA _ COMMENTS
Data 'aaaat14 Db _ _
+15 DD Reference table 3.4 for Word Generator 16. channel
1l 1] ] " " n 8 H.
" " " 1 " 1} 4. ||
) > il " ] n 11 L] 2 (1]
1l L1} H " L1} . II. '| L]
Reference ‘table 3.5 for Timing Simulator
Program end "AAAA DD
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TABLE 3.3
STORED PROGRAM EPROM DATA FORMAT
CLOCK PERIOD MULTIPLIER AND DIGITS

¢lock period multiplier; M

Al

C(HEx) =>nsec
M

t

Ohex) =>usSec

MSDs of clock period. (BCD) 3 digits +
LSDs of clock period (BCD) decimal point.

NOTE 1: T = Fngx) = decimal point.

NOTE 2: clock period is irrelevant in Timing Simulator
-and external clock Word Generator modes.
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- TABLE 3.5
STORED PROGRAM DATA FORMAT
TIMING SIMULATOR DATA AND TIME

7 0
CHQ CHy data word n
L T T ) period digits for data word n (BCD)
period#SnSec < - — : 3 digits + decimal point..
T T T ;'F(HEX) = decimal point.
' M _ period multiplier for data word n
bl . = - :> b T . = | o= e TN oV
CHp - CHy data word nA
_ : T data word nB
5nSec CHy CHy
word pair 4 5 ? .
. -(HEX)_ _ designates 50 nSec word pair
P C{HEX)
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REMOTE CONTROL OPERATION

This section describes the operation of the Model RS-660 while under

remote control from one of the following optional interfaces:

a) IEEE Std 488-1978
b) RS$-232C/TTY

These interfaces provide various degrees of control of the Model RS-660,
and permit the loading and reading of the memory , definition of the
parameters, starting and stopping of the unit, and reading the unit
status of the Model RS-660.

NOTE:  Paragraphs 4.1, 4.1.1 and 4.1.2 have been deleted.

Pages 4-2 through 4-11 have been deleted.

4-1 Change 1
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§.2.2 Operatiogn

A11 data communication with the Model RS-660 controller interfaces is
accomplished using a limited set of ASCII characters. Control 1is
accomplished using the characters K,L,N,P,Q,R,S,T,U,V,W;X;Y and Z.
Hexadecimal data use the ASCII characters 0,1...9, A,...F. The ASCIl
comma is used as an instruction delimiter. A1l other ASCI1 characters
are ignored. This enables the user to imbed a carriage return/line

feed in his transmitted data for local page formatting.

When cperating under remote control, the CRT display data does not
reflect prior user remote programming until the RS-660 receives an
ASCIT "Q".

Table 4-1 provides a summary of the protocol for the RS-660 controller

interfaces and is applicable to both the IEEE STD-488 and RS-232-C
interfaces. Table 4-2 provides a detailed description of the controller
interfaces' protocol.




o TABLE 4-2
DETAILED PROTOCOL DESCRIPTION
FOR CONTROLLER INTERFACES

UPDATE CRT
Control: Q
Updates the CRT to display current programming parameters.

RETURN TO LOCAL CONTROL

Control: L
Causes the unit to return to local control. Also resets machine and stops.

RESET
Control: R

Causes the following: _
1. Stops- the generator if running. _ _
2. Resets Word Generator/Timing Simulator Memory to word/bit number 1.

READ UNIT STATUS

Control: U )
Response: d CR/LF

Read unit status control character
Remote, programming mode (stopped)
'~ Remoteé, running o
Remotes running, waiting for trigger

NN N
0o

LDAD PARAMETERS
Control/Data:

POw, ¢, bbbbb, 1117, sssss, 1, ttttm,
Plw,

P2c,

P3 bbbbb.,

P4 1111,

P5 sssss,

P6 i,

P7 ttttm,

w: Mode
Word Generator
Timing Simulator

nn

2

¢t Number of output channels
Word Generator - 1, 2, 4, 8, F (F used to specify 16 channels)
Timing Simulator - 7, 2, 4, 8
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TABLE 4-2
(CONTINUED)

LOAD TIMING SIMULATOR DATA
Control/Data: Xaaaa, ddttttm, ...., ddttttm,
X: Load T1m1ng Simulator contro1 character,
‘a3aa ! Number of first time interval to be Toadsd.

ddttttm: Data (hex); reference Table 4-4.
Comma:  Used &s ‘instriction delimiter.

READ TIMING SIMULATOR DATA
Control: Vaaaa, nnnn,

Response Data: ddttttm, ddttttm, ...., ddttttm, CR/LF

Vi Read Timing Simulator control character.

aaaa: Number of first time interval to be read.

nnnn: Number of dintervals to be read (50/50 nsec intervals count as ong).

ddttttm: Data (hex); reference Table 4-4.
Comma: Used as instruction delimiter.

EXECUTE FILL
Control: Naaaaa, bbbbb, ccccc, nnnan,

NT Execute Ti11 control character. _

agaaa: First word/bit of data to be repeated (decimal).

bbbbb:  Last word/bit .of data to be repeated {decimal).

cecce:  Number of times pattern must be repeated (decimal). _

nonnn:  Number (decimal). of first word/bit where pattern is to be
yepeated.

Comma:  Used as instruction delimiter.

READ STORED PROGRAM MENU
Control: M
Response: nnn, nnn, ..., nnn, CR/LF

Cutputs the program number (decimal) of all programs in thé stored
program EPROM card.

LOAD STORED PROGRAM
control: Knnn,
K; Load stored program control character,
nnn: Stored program riumber (decimal - nnn # o)
Comma : Used as jnstruction delimiter.

This function transfers the desired stored program from the stored
program EPROM card to the RS-660 generator.
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TABLE 4-3
WORD GENERATOR DATA CONFIGURATION

J_l;
1z
-
T
S
ey I
-
o B
ol
ol
-
W it
|~
F[
1
M~
)
...../_.l
A
Ol
oo
==
W -~
com
c
o
=
'
4=
o wn
o
- Qs
Qo
ac
E m -
e —
=0

1 2 3 4 5 6 7

117141417371 71f2)212 2121272 12

0 1 2 3 4 5 6 7'0

0 1 2 3 0 1 2 301 2 3 0 1 2 3

Af1f1/vj2/272712131313 13141444

Channel No.
Bit No.

Channel No.

Bit No.

0’1 ¥ 1 1 1 1 1 1 1§

1]2]3]4]5]6]7181112]3 |&[516 17 I8

0 0 0 6 0 0 ©

070 0 0 0 6 0 0 0

1213 141516171819 [1011]12[L3[14]15]16

0 0 0 0 0 0 O

Channel No.
Bit No.

Channel No.
Bit No.

Character

a4

Notes:

1) A1l Word Generator data are formatted in hex for transfer over the

interface; i.e., 0 €d £ F.
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4.2.3 QOperating Example

b 5,

Table 4-5 provides an exampie of remote programming the RS-660. The
examplie program performs the foliowing:

Resets the unit.

Transmits parameter table to unit.
“Transmits word generator data to unit.
Places unit in run mode.

Reads the unit status.

Triggers the device a numbér of times.
Places the unit in programming mode.
Returns the unit to Jocal control.

T h O N T W
e S S e et N S G

Once all of the data is loaded into the RS-660, the test program is started.
The source of ‘the trigger inputs may be manual or automatic. Note that
the same control character is used to start and/or stop the unit.

Data that is underlined is transmitted from the RS-660.
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4.3

4.3.1

RS-232C/TTY CONTROLLER INTERFACE

The Model RS-660's RS-232-C controller interface s available as option
number 660-003 and is & factory installed option.

Preparation For ise

The Model RS-660's redar panel connedtor, designated as SERIAL INTERFACE,

is configured to connect to the cable of an RS-232-C terminal., Alternately,

the RS-660 may be used as an RS-232C terminal by cennecting the supplied
terminal cable to the SERIAL INTERFACE condector and connecting the other énd

to the user's calculator or computer. The supplied cable 1's end intarchangeable.

A teletype (TTY) may alsc be connected to the. SERIAL INTERFACE conneéctor. The
folléwing diagram illustrates the TTY cable congtruction:

MODE C ] ITY CABLE Y
MODEL  £60 SERIAL A - \ —A
rTY oUT -—'T"-““”‘-"”? .-v.-. ::‘03,\: . ._ > . .
.|' _'_| .
| ) .
1 [} ’ . .
Ty IN ——02 710 S Y S NS I : KEYBOARD
: IR [ : M
4 ; 4
- W/ ' -ri , % A S—
TTY ENABLE —-‘—p-aj/ H o l:__. 08 >
i PR
; !

o1 )_J-‘

[

[ = . o

-
-

OPTION CARD ANTERNAL CASLE.

_____ R

Note that the 'i'ntefr'Ba_] RS-660 cable which plugs into the option .card
must be rotated 180" for TTY operatiom, such that pin 09 of the cable
plugs into pin Q1 of card socket Jl.
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5.1

5.2

INTERFACE POD

This section describes the features and opeération of the Mode]l RS-660
optional interface pod.

GENERAL DESCRIPTION

The ‘interface pod {option 660-010) has been developed to extend the
versatility and flexibility of the RS-660 Timing Simulator/Word Generator.
The pod may be used, in conjunction with thé RS-660, to generate digital
signal sequences that are either TTL or CMOS compatible. The Model RS-660
outputs are terminated, at the pod, to reduce transmission line effects.
The CMOS compatible outputs are open-collector drivers with 470

pull-up resistors. The pod further accepts either TTL or CMOS trigger
and/or clock inputs, converts them as necessary, and transmits them 1o
the R5-660. The purpose of the interface pod is to save time and money
in applications which would otherwise require the efigineer to devélop
costly, special purpose converters.

OPERATIONAL DESCRIPTION

The interface pod is connected te the RS-660 by plugging the cable connectors

P1 and P2 into receptacles J7 (DATA -7 & OUTPUT CLOCKS) and J8. (DATA 8-F &

INPUT CLOCKS) respectively, on the rear panel of the RS-660. Additionally,
the user selects either TTL or CMOS compatible inputs and outputs by means
of four jumper plugs, P1 through P4 located inside the pod. Reference
drawing number 10017310. '

In order to configure the inputs and outputs as CMOS compatible, these
jumper plugs should be iristalled such that pin 1 on each plug mates with
pin 1 on its socket. Installing the plugs, such that pin 1 on each plug
mates with pin 8 on its socket, will result in the inputs and outputs
being configured as TTL compatible.

The pod is connected to the user's circuit via hook type probes. These
provide the sixteen data outputs, two clock outputs, external clock and
trigger inputs and four returns. Reference appendix C for signal/pin
Fisting and probe color coding.

Note that when the pod fis configured as CMOS compatible, the user's logic
supply (VDD and GND) must be supplied to the two banana jacks on the rear
panel of the ped.

If desired, the probe connector may be disconnected and connection made to

the user's system via an alternative cable and connecter. A list of compatible
connector types is providec in section 5.3.
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APPENDIX A
INPUT/QUTPUT SIGNAL LISTING

Rear Pare} Connector (J7, DATA 0-7 & OUTPUT CLOCKS)
SIGNAL  RETURN

SIGNAL MNEMONIC PIN NO. PIN NO.
DATA OUTPUT CHANNEL @ DOUTE+ 01 14
e " 1 DOYTI+ 02 15
" " 8 2 DouT2+ 03 16
wooo ! 3 DOUT 3+ 04 17
g I T a4 :DOUT4+ 05 18
I " 5 DOUTS+ 06 19
woooo " 6 DOUTE+ 07 20
1t n ] .? DOUT7+. 08 21
GATED OUTPUT CLOCK GOCLK+ 09 22
FREE RUNNING OUTPUT CLOCK  FOCKL+ 10 23
VCC {+5Vdc) vee 11 24

Rear Panel Connector (J8, DATA 8-F & INPUT CLOCKS)
‘SIGNAL  RETURN

SIGNAL MNEMONIC PIN NO. PIN NO.

DATA QUTPUT CHANNEL 8 DOUT8+ 01 14
weoo " 9 DOUTS+ 02 15

| tl 1" A . DOUTA+ 03 ]6

tl 1] u s DUUTB+ .04 17
nooo : C DOUTCH 05 18

n 1 1l D DOUTD+' 06: 19

" ‘ E DOUTE+ o7 20

" . [t} "... F DOUTF+. 08 21
EXTERNAL INPUT CLOCK EXCLK+. 09 22
EXTERNAL TRIGGER INPUT EXTRIG- 10 23
YCC. (+5Vdc} VCC 11 24

-Al-
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Change 1

APPENDIX B

CARD READER INTERFACE SIGNAL LISTING

* % * DELETED * * *
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APPENDIX C

INTERFACE. POD I1/0 SIGNAL {ISTING

Pod Connector (J3, USER 170)

SIGNAL ' RETURN
_ PIN PROBE_COLUR PIN ‘PROBE COLOR
STGNAL MNEMONIC  NUMBER BODY TIP NUMBER. BODY _ TIP
DATA OUTPUT CHAY. 9 CDOUT @+ 21 BLACK BROWN. 92 - -
| COOUT T+ 03 " RED  pa - -
" " " 2 COOUT 2+ 85 ! ORANGE. @6 BLACK BLACK
: ! " 4 CDOUT 4+ po " GREEN 19 - -
nooow “ 5 CDOUT 5+ 1 " BLUE 12 - -
i I 1] 6 CDOUT 6+ '|3 1] VIOLET ‘]4 - -
" f ! 7 CDOUT 7+ 15 " GREY 16 BLACK BLACK
! " " 8 CDOUT 8+ 17 " WHITE 18 - -
! " ! S CDOUT 8+ 19 BROWN  BLACK 20 - -
! " " A CDOUT A+ 21 " BROWN 22, - -
" " " B CDOUT B+ 23 " RED 24 - -
" ! " C CDOUT C+ 25 " ORANGE 26 BLACK BLACK
neooo "oop CDOUT D+ 27 " YELLOW 28 - -
) b " E CDOUT E+ =~ 29 " GREEN 30 - -
tl. i o " . F CDOUT F"’ 3} 1] B].UE 32 - N
GATED: QUTPUYT CLOCK _ CGOCLK+ 33 : VIOLET 34 - -
FREE RUNNING OUTPUT CLOCK  CFOCLK¥ 35 " GREY 36 BLACK BLACK
EXTERNAL INPUT CLOCK CEXCLK+ 37 " WHITE 38 - -

EXTERNAL INPUT TRIGGER CEXTRIG- 39 RED  BLACK 49 - -




APPENDIX D
LOGIC DIAGRAMS

Top' AssembTy 10011157
Front Panel Assembly 10011150
Lower- Logic Pane] Assembly 10011163
CPU Card Assembly 10011165
1K Memory Card Assemply 10011155
IEEE Interface Card Assembly 10011134
Serial Interface Card Assembly 10011132
Stored Program Card Assembly 10011130
CRT Delay Assembly 10011281
Interface Pod Assenbly 10011310
4K Memory Card 10011418

Change 1 D-1




oA

B ™ ]
— |
o (o]
{ ] CARD REABER, Tt
M [ AN
Ay, ger e i QUIUT A0S, TT
- (10011281); ==l ™ axss, To
fn nonon
_P3
o -———rj] o >
J [
SIGRAL GRALRD  TiE
FRONT FROKEL f ) - FRUGRAW SC; U
(oote8) T y N
. 232 CRVELTOR BR20 AT SWITCH, J&
FROVT BAEL 'ASST, A/ = e 232 DVIDUME CONVECTLR, T5
(iocnsa) — || :
1 N BIT 4, TFH
LOWZR. LO6/KC ANEL ASSY, AL -
(00113) —_ 3 WL O
—_— .
;i 1 iy 00—
- 7—}.\
1) o i | ™~ LYTERARL OSCILLATHR, T3
£S5 ~|—.
{m/warze .
] - HE MMM SWITCH, 32
! - ] 2 T
o, fifwari) =+ li' " h‘fﬁ”) X, 1K MEKRY OARD ASSK " (o055} ; ism BUS COMNETTAR, T3
x| : Y S L AUY POWER , Ji3
S ax wiwacr oo L_,_
3 ; F‘USE 134
= £ 71 |[re :
mliliiL I z —1 [
4, STOREY PROGRAM CARD 4SS 1
. {v00¢4130). I
AS; -'ksazzz_cg:'r ASSY (F05/1432) %
e TECE INTEROKCE ASSY (1001 1124) b
/- &, CPUl CARD.ASST (i0nt65) |-
/ 307 . i
T o 34, 0
O WC 'O6vE OvBE Oo OVIo \ s
Ny ; I amrm— g
- = —=3 I T .
ARG =
o - w|leo A } o5t ) - RUSEfRE RELGFTALE
ac, (xfwatrs) o el y S i 3
|| [ —— L
-~ [
et |
S 5 L 4
- -
N 7O ZOT INTERRE OV RE-GLS SIN-000 Tria Sid-0%0 . I
COWETT AT TO AST3 SN THAT P O B IAZS .
WITH PN 13 B ASTE: M€ TEE D . H S e
conrns S ] e T
W) i _ l-—-—m
M MS ﬂTHENWKE :Pff/ﬂfa SM we A‘SSFN&’.Y‘ =
) SWTOF 2, | ssws [maf?" )




CRT. HARNESS
s P RUMBERIYG APPUIES” T0

AL, WIRNG CONNECTOR ONLY:  NEAMEERING OF
= CRT UNT. IS REVERSED..
Bt el AZTEN
) 4 t o B
il : .
. b & F 03,
4 — T . =
o .
F [ 4L.F:4 : 0o 1
. o5 —=0F
- L2145 ! w0 <0
i () A8 i % -
- - A .
ACLNVE  ——m—mlo™ o) T ot t
ACNEVTRE 3 I ! i ;
CHASSLS GARIND PO Y gy v 12 i ) e ® 1
o siecven) ¥ (723 o -
D 1 e PMEET asen a8 !
"'E? [ w2 17 L " o0 . T
L wiiin Yoo FI ) .g'“—lcm'
) ] ] e : a8 A
B R fo3 8 — L o3 >-—ﬂ"T (2] ! s
AT T BT A o w3 - Ly
L’I T S E— Ear o Siakth voo
L FR twrwars): E e — ",
I w28 (5} _
ERT B FAY. 5L Jig
3 ' AU
®) POWER
: i
all E’o} 1 3 y
N d LI i
1L (a1 . 3
=5n 2l o 5 4
F2.24 — R )
f5-4bd Jr0 CABLE
. HOTES COMUCTORS. T ARD T8 MUST 55 ASSOMLED
R0 ROIR PVIL. FRIOE T3 CUSUF ASSENSLY
Phon DT Qr a Prig 2T X af P32 SHI L= ]
P70k ; " P07 - - 14 F3-05 - R )
o DoAY {2 a2 A1 QT B2 é2 P14 £5r- PRGN - e (T,
Fi-60 - i5 00 — 3 F3 -0 - Gl S &y‘;ﬂ"‘-
P2 by 23 ng-13 LT A+ e i3 P30t G STID
P45 e Ao-o¥ t Pi=2. ‘o srop e
g UL 3, — ¥ PL-ix [T e o
FReas — B e _ #
e DT ¥ a5 P -1t DT o '.'i‘l
P343. /5 Af-op et ;
oM LT 5+ o6 P10t LT s " _ Y2 AT o
g — o ot i i Loex mvee. £R g ® : ASEILLATDR
i o — i? b= = 3 B . &3 4 B
- a1 1 a7 HEor D e BF .
PO-53- 28 Aoo8 — 26 ) FERR BN
£1-15 DOUT 3+ - Eror e a- I I I I / i
e i & - 2f i
AT EMLE iy roor EXCCN P o .
FER-O¥ — 2z mof —— z-
P-pE FOCLAY. 10 P30 ¥ 1. -0 " )
A7 03 o 23 P07 or g <] T yp— Fio
. Pl W -5 "
=) GAD 2% 60 70k ] ¢ o p

P

i AP

—

FECLESKE

2 Y
=] H | ®e¥ cuTiorg

]
o . ol

AL FOWTE WG AR CBLE RUNESSES.
———

s FTE —
RS-6L0 TOP ASSEMBLY i

T #Ar » { L | e




e o lerd Bt
1521 (530 sl

-l — = —t

e s"-—.gl.". . g
g s B e ) —D — Oy L oar
Vi BRI m/ﬂm{m sr'/ o sz / 7 ’f mar g K
4 4
— [t Reder B TS St ’ :
i 1520 S8) s sis) ¥ .
) -t 2y Sl D ——a —a —o — !
25m) S‘,/m\fmﬁ sz-/ £ 5|3'/ e T s Pt
ol B D I i [l . | B
psal s gsal sa ! g -
7 T ot pos—ii —0; —s, i w
(Dot S ot e B St S?/"‘”I" 53/ ° su/ £ 3/.;,,2::;} 1ox
2T el s L : q
e, N HS S .
524, / R I / & e / £ 56, / G g X
b= Oy o P S | 5, N ow
S T W) Gy e ¥
+ ] ‘
— D}. * ——a, o I I
=3 :.W'/ 4 sm/ 2 e /_ﬂu T ar
-4 i
4 — ] ' — ey 4—o; o 0o
' su./ sao/ T 521 / ! sas/ bk
.E..—' : . 2]
ik )
ks oy — o o | N R
i $i 25 =il & a k<3 o
i pis / ' / 2 = ..
£ % .
i :-,-,_.._....Q!Lr{ﬂ
e £z o
Qs L =3 pate
08 221 &1‘ 2y Fa s vl
RE R LR Y HF PESy
jurs e 20205 i -3
0F oy eemnn LT Bainy £87
T feerr
& o g
2 = 3 : RO~ i o i FOVIER SWITCH
23 2 rats! L ";;
27 -finm——-«-—m—:-—:caa iy i o
pit P ——— 7 i o =L AC_LIVE
ROE 83 2 [
o LHAT . it 23 H
28 CRaT< isge <2t 1
' smer= 12 =2 P AL NELITRAL
Fn =T cmm;_:-m,. T :
" (
2. 3 ono ! v i .
“ [ f or o3 SV UIKE /t
T ! ’
1 )
s )
o5 H 1
Ie ] . t
ra ] i ; "
o - >'_5*e;\c____m_/ J
A oir DESSRATES Hists FROFILE  SoCkET: = : M| 1 N il ) i . i - -
B AL INTHOED CRCHTS ASE SHIXX - LNEST MOTED, v : “ &
5 REFRTD SOV KR FE . : ey

& REISTORS R DU RS i0Kan VaW CSAAN CoWPOSITILY
3 ECAMGTBR L4 IS A BLE AT 25V CRBRIC DAY

2 LAMCRERE €2, €3, 06 ARE 5545 AT 2S¥ CEMNKE DIC:
L CAPALITORS. CF £ 'CS ARE N F AT 25V ELECTROLYTIC,

MITES: UNLESS OTHRWISE SECIRIED

Tretlie
Y

inferface

s by T
ASSY/LBD  MSeoo imowT PwNEL -

arew g

-

.-

| ——




E 543 f3 S13 r:;s?- s3I | sws 5153 E Stz o
I :
) &s y:" & wl .|ar & @ & a 2in
N s — Leed L — P Uy oiaw
y¥-La) . . . T
P e T e T e B R T A R T R e 1 IV |
8 3 LS s b4 53 L5 565 @ 13 L's. £5 I (g
| s 48T 13 | . =1 ez ez || e @ o
o ez {1 |es 4 €5 e cr 8. @ v (L Iy
L S R S L J LJ IV £
‘B
+ . . -
3 Pounn B s 1l R 1
= s LS LS ts L5 sn3 % 53 5\@@ ts |l
245 T 37 M In : i 3 X
|
|
o | o1 o8 1
o1 oz | ioa 23 s Mot S bl S i ot
- Lod L L o're ) N_— '
]
- o
S A JI-
: L}
- :
@ - [T '
! J3 : L5 w1
Jz . G ”I 138 27 ||
. . ) ; T
et (4. .
_ T ] B 2 P2 go b b
& . . L
5 .
: o
e ] .
L
[ Rpieid
1 £iv g2
A B / i
P s +
o0 hm CO0 [
»5 0, of G e

ASSEMELY S10F

B R0 A CHOND SNEER oW BACKIIDE BF SERD: SASN SEOMP PCANE ml A0 C TH Gaouill FLAUE Jo8 ROWE.

£h wusn PEOENE SOLRETS . DESGRATED  H-F.
. Foh ExXTEmNAL ascn.mmt mrm Nsmwtm‘ RiktFR E5 T8 b
MO MACE DUAMAGE CONNEITION Ei TG £7.

T COMPONENTS SHOWN. BT, RROXEH LINES AKE OFTRWAL,

B DNTTETATED. (RENTS - ME SNTHEE LNLEST WOTED

& ROFEE To JOOIHER FOR FCB.

B EECISTOX. RKa 1S-A 100K POT

£ RESISTOR KI5 IS A @O~ FOT

& RESILTORS PR, RIZ ALEZRO N W' W OARIOK LMW,

"B KESISTORS /-, T, KU RAL, R7E AREIXn WW -CARION - COMP
"B CAMCITORS. CE = €IS, 815+ C30, (T2-C25, AR 05K AT ISY CERAMIC D93
L CURITORS €4, E8, CHa [ CH1. ABE 108 AT 257, ELLCTROLYT.
HOTES? UNLESS DINERWISE SPECIFIED

R A A

T
A taeiew | AE aa._ ey
VK BTN AN A INTLT
1 A Lip ] (o 129G

 ASSYFLBD LOWER LOGK L. RS-L4D

WL OF e |;fw | 1008 ¢ 63




EEVTSIow T
} .

s ST [rirey - EESARE 88T So ey
r-3
il .
F ;
14
]
]
=1
X
4
3
]
)
fsam A s
s S HOEL X
£ ﬂ:ﬁ i3 1 ! ewvow=-
1
i Wia -~
1
cHidy_
Epace
SCKY

Ea L5162z afi

I..! P [‘,@ME"
S 128 o
bis I .

T A TIAER (NS

A~ Tl Twz-
7] o

Fi

by

T
g8 ¥gur -

< D i
_ iy A .
. : . ASSY/LEBO LIV L06E PYE. RS040

. SNT. 2 oF 4 losmers | 1oktte 3




L REVISIONT -
|7 PATE AR DETE,
CHi 1 | ve= wwedry
' T LooP
! LEAY DEWSTER LNANTER
Hxa= : L ¥, 4 A xm’ N
Aot . !dg’LSBH'a,la 4|5 3 gl . L
Fiidd Py '-m.'ﬁ‘ c - 7 o
03 Gz o3l dlp B4 pald . 3y
infs By o ]
1O5e Mo I ——-Jcm
LD o r MMT
IMESE cix o) I Idgn SR
ST 3 —~
A sua o
- o e - AR
Aip €4 gt EE
0e 2disn 7T
. Spe - 1< 112
m- E,)B} LK Hows » L
| G -
LOOP LT = N
APCAS 440 ST
£OUNT KERSSTIR
b 055 2
- v L5 a1
1y i
p3. a3pE
a7 ke AT | 448
Al axlE e s
7% 2[5 sie3 pold———auts a3 ;
e . T Byt 1Y 3 * = - : ]
[ &I‘; air s o7 ig-ﬁ-—»-—-éﬂﬂ‘——{” e —— gzzs
MSLES > i I ima ! ’
j [ -
L e T
oK LI
; an  CRn{E- - "}L
i

s
k. E _. b‘-.:‘é
’ 08 P ‘ :.
WHDS AR HOKRY 1OrD i

2, g

so8 P

interface
— W T T i ]
== ax-7v | r—
ASS fLED, COPIE €058 PVEL RS-6id

SHT B OF# 1 e ]'fm a3




AEVISI00%
TE | A PISE,
} | FEE sHEET 7
. .
.%{0( ) Mm)
. oot z 2
: . C oL oy L
. - i Dt D (T
iy IR Dis I S
i a2 I I
Lt CES D
o1z —T 3D
A I D
Al L =
AZ» I Rz
Al I <BED
Az, CED CHD
oy > D)
4ot CHED D
AT+ CH — D
A8z, — G Vo
Alr (D )
ALt D> <mD oz
Al TS s oz S
Atz Iy — i3 ) IO
Al ; - o - 34 o MSEN
: CFD CED T 1 —
A+ RS i D5 2y
arge P o e m—
. - * ] - o RIE —
D~ -y D CHeD o : 5 Jeoe’|
> Ry CZID T & C e
U N D TA0z. CED B o A '
: S0 N = T ot
— 0t 7y —can CHD D z
1 o L5, b o 7 ’
[0 . R o— CEEY v -
e RESEFC mry, BESET s o~ 33 ¥
T WD 1 CI CH¥I- :CED
- e Zee- o
—mmcm o CEY yrrerm D
__M@
e A0 TR
T
YO0 f2VY AT
I B el i .
! 2y
E o= :
i i ’
Ale _den
o o—pm—
degh Lo C g
T s, 02 (E-Ly C2T
. L£i-£20 -
_ cez-cas .
(3. [re ] woum NG AT T -
C ‘5 -n-w_e-‘n e
i . - ASSYfLED UMk LOGIC PMY RS8O -
SHT @ oF 4 !'f_fm ‘W/E? ’




L5
o5

df

F4lss

U3

K DETEAATES  HISH. PROFILE SOCLET,

TR FO HOHNE FOK FEE.

B e By

THE 20— FR-E3, £9-£5,
TS 2Wie e ED-EY, £3454,
TaTEL- 2N —= :21:3; EA-EX,
INTEL, 22— I3 £, Ex- 5,

CAPALITDR: C4 IS A OJalt- AT 25V CERANIC DISC.
FASEITORS €473, CleC2T . ALE. s05F AT 25F GRAMK VKK,
EAPACITIRS c:_g'.czz ARE PGRE ZSV ECECTROLETIC

AL TNTEGRATED GIRCUITI M SNXY LNLESS NOTED.

-8,
£emg7,
£1-£8,
£9-5,

NOTES: LHLESS OTERWISE SPECIFISD)

FUMPER &7 = 17— BN ENABLE TO 6502 (DISABLED,

ez-sin,  En-gis

Be-£, pA-gS,

£2-£3,  ow-£15
Ei-E2,  EHALIR

RESSTMES  RP IS MK, R2 S Xn B3 15 23k, e RLARD K, ALL ARE VAl AR Cotes.

-z, usaf-tm
HF-ard, R
UT- iz,  LL-ge
3 (T R L0, G

o4, ¢ £23, czr.

o, as, ¢, o
€3 €. G, O, 04 £23, €, 3, Cal,

E T . i e )
wesaese & £130 £z £ & ord
. 20 (’ 1| ( h 2
. L £7 ¢
@ | 0 kAR B @ I
150 esm|  [esa i SRS & er o
fen 1 ow2? uag >3y Qe
TR s wea | |uza I
B! Life ] 1
e H . L . . ﬂiﬂ.
____________________________ e e e i mm mn — — — em ne [|eed py
(T i £3)

EFROM PART NO.S 790/~ XX

U7 4l U9 WO U wE e U7 U Uy 040 U
KA ) ~13-2I5 T WA WA VI /4 o KK -/8
NA _OF -0F -OF -aF WA ¥A =0F 0% -p5 WA ~08
NA R ST 1S T NA NA -I2 <04 =16 KA /8
NA WA NANA NA NA NA 21 ~22 -23 A 24

R REVLIENS
ILTRTEATE JAFEA -

T
Rirm = i EZT

el NTS Wi v etawn D i
v e
ASSTfLBD RS-Es0 CRE ARG
SMT faF T | s52e3 I?&':'J'?JEF

[ TR



3

\

IS

o S e e St e

ek oS,
st $ofit~ 2T

i 5 m
rev——— a{rn &
wwnere

WLBE  Rieed  CPU CARR

557 2 3

P
2

B ]?&7 s




pre eig - i e _ - .
ar Ay ATl @t e py) I
By Y A Arr el A
A—'————ﬁ;'!,'lﬁ a1 prra— iy T ;;} u37 % s
: B Y
A5 ¥ At 2ttty at ) Az ot
[ LA N ol af. - - &5 ,
- r:f Az R { fry | Friy B '
."”-——-—-—-L,,«? R _”—Lw-—-—-‘—, - :; o ar a: a7
A% AN =l A e
. 2l . : 3
pexze Ll 3 e Dy & =
i i P2 7.5 ) S 1 un
Az Wl iy ¢ Lo it ot
Ar3e i ) e npit.fRMEz e o 45 T
Afte 2l -Rﬁu—m-m—'“‘“—'—! T M_______J &3 3
Bl i
T
e
o hYJ
52 . . y ]
A g, ﬁiﬁ’“*mm__m* Frim Iy FA
A 7] [T
sz Aenzt [T L1 pr} az
e I T 7T AZd 9%
§4£L.. PRl " ‘“
st GSJ gy i ; g.;
‘m—“—*—L Gl ERipo t:j’ Ade ai
. ‘@Rl —_PRATS L A7
ame_@lol pE od
- altﬂi_
- I
“ A
o 2
4ot Ay mﬁ.t__ﬂ!&* T -
N At Mar & RO ot -
o, 018 T ¥T 42 iy 'ﬁlt—ﬁ“ P A 2 . *
'i' ;.:_—l_ e . A‘: :".Z ’ .g-i[g !5&‘2; - i £F -
I . . - ) 75| * ;:_
oA, L Are | D gaife FAles AL
J_ g’mi S | Pl ——dar 4 =03 a7
% T o ra—
_Caz* b=14 " 25F T AT et
¥

e ey ————r

. . TECHHOLOGY .

s TS AT T e ey L
DT ——
Assr]io0_Rsoun crd RO,

. .
l AZpl3 | e S

w7 50K3




T raR e |5oE wed £4RT

T
¥ < Teor
o .L &t £ !
W K E o e RE2 :
1 | W E.s £ -
E g .
T  ——
i Ut ]
s )
. NESST . 1
Fy S s
Ee s 2W i
_ ) & ;
F7u T //(l i
ricad (§ '
!
[ I
T |
[——|< -Gz
1
. Tid
[ i A
5 REE jotize. FOX AR o
4 BEVSIDE KT ISA 300 W CARMON Cond:
3 FESSTOR. RY 1S A 200K2 Kol CARBOR (oM : . E
ZEZ IS A OLA AT 25 CERAMIE DVS0 CAPALITRC: -
LCH IS A IGuK AT'2SV TANTALUN  (ARCITDR., ) mterface
NATES: UMLESS OTHERWISE SPELIFHED. AT ———— o B
’ . G f- 1T el |........
. I b ASSY LBO RSL4D CAT DELAY CIRCUIT A8
SHT L OF I I SSLt3 |(muzsr-




TR

MeLasos

& D ASOEL N0, ST 5 POSITION DI SRITCN WorTH

SWITTH AL § W SOCKET POEE, FOT RE-GED. INSTAL
CABLE 1D REARY PANEL.

£ #P DNOTES. HIGH PRIFRE SOCKET

B\ ML DORKATED CIRGUTS ARE ENTIXN UNLESS NOTED,

L REFOR O 1301ISE FOR #CE.

QRITES: UNLESS OTHKERWISE SPECIFIED

T IK 5P

o

Foa
.o
M

w5y

PHOEH
Fd w5 |- Sie i =
3 W 32 Wiz Pl Ton ar |
' : e o Aoy Ry
3 12 FTE it [y i
SRy 8 o2 i
bt il 243, IR 3 Fialr
Jie [ R 17 L1 . Li8 zn E' ATH.
[T IV I e IRp oy Fpa
s el e ZHD o N@D
v o is2 4(;“ : Mny BA¥
. I = ; ’
Swies i ue
A = b2:3]
: &t
A ; . ! ]
: I8e
. -‘11?: , it
3 ya 18
-; i sy 157 ¢
P D4 ¥ : .
i = MCCE488
8> A TR
7
% A Bl 5
. — Al Blesi
2 ﬂ*@;w« RaE ‘Rt
21 : Riw
& %ﬂ- :‘; 2z
135 RESET
e LML iq 3
'm :ma:- AN ron
5 TGS 25) r
! | 34A SRNT
: D il
| :
1
1
1 Azi= =
;
|
1
ke
1
1
1
1
H —
L L P i
Eabl————-‘-—ﬁ—;c' LL_
: i e L . )
* al - " S '
- :; VT A0T e iy MEXS e PraE
ha
H S8,
1
1
B —
E Y .
'
0k
W= "
! (I 2= L
:. Dt Ly
..m>:--—7 l_ l

R R 1

L TETIN 3L

A SITGEHC T GTAERIL

T2npe
‘F2-43
Tg-08

Ta-1i

3?16&
Fa-n
Je-%

Teuag

TERAALE AT

ASSYfran derk ]
e
HT FOFF ‘ 563 1;'0:;:?::«__



REVISILVG

") A | :--_\ -: g Preeas,
B aizs Ql T ! = 3
(3173 1 |I : + 5 e
’ L B e |'u & :l:: ;
£3 I ‘“’ MEMORYE q{&{}j
. ) e 2 vonl o MQESIDE L g
f . . * paed . 2 : i
I . '[‘__——’R’ EQI] lbﬂ ‘:r Rdfﬂ_i}"z'— - >+ - £ &% . |
) 1 ,....___.ﬁwﬂ_m__ T ]
- .
|
. . L B o
£ 7 ag, B we| fue we] (e afe)qh e o e |
[27) o3| an | {oe| o 26 L s @-ni Lo i
" 425 a5 ezx| ) |25 e " i TS t
Fisy & 14 |& & aet _ "
e d IC2 4 N ra
- 5
O34 ,_'ﬁg
M"—_..-_....____._..__._.__-_—.-——-_—-————-———-——-.—.._ “""_""_Hm -
a8 £ AsserEY $6e 'm'ﬁLmn Des 1354
o ’ ’ . ’ At oF £
sk TERWHTION ASSAAY j e o L
e Q' . v I8 VIEW ‘ e 49
AT . - RN SHLEGOR- 102 4]
ot o Je  _lo—eel (2 PAS).
) - . '-_ g P 5
: A A ASuf 105+ 5
1 =14 F-1g ¥ =
1] rd
o
st . : . _
oo saLbeR- o P s o
Lk T : T2 F, VPR, L AL
B L3 .
[ g —
{ -‘sg‘ab-—*—' o (2LA ST ﬁﬁ; e AIATE
‘ e sg:: g :
- } A
g% 2% 2 miai pri
o Zig § 5 e
T L — 38 T 4 ; o1 e
e 320 . MIMONY. g o™ - T a
724 — S " . e )
[T i e { - .
324 s A |
Ol . A
1
: 101 4 7i we ¢ i 3 s
A . 7 , . - . -
. ,‘{ksm gl' TJL_‘:f 284 oY .
-y ¢ = TrE
[T - 1
" ) .
et dwe £ ST
o055 E 52 + { o mJ——r".’."“’;—'a s AT
) 3
1
WE
y 153 4 i i e
884 —— - | mhL—<. 28 ap-
Ju;‘l s A . : : PUREA
B NP DESTENNTES REX. TROFILE SOCRETE. o N ¥
By At INTRLOTD OO TS AL INWET hESS MTED, o1 s o ol ”L_rm“% a
I RESISRIE K4 A Ko B SR Lo A P
o CARALITVS G TR €10 ARBE. (OS5 E AT 251 CLRNNE TSC. a8 105 P '
3 CPAITORS L (R ARE FjuF AT I3Y ELECTRXYTRC,
2. KCF. IBINIE R LS. )
& TS WETALED ¥ 23 FAKS, ADORESS-LINES 4D« THTL Aeb0s ar fos4 18
; AOTES:  ARE COMVECTED T A0 TRRU AT OF AR 23 LRIFS.
H .
‘ ) 2,
o3 aras TERA 7T
ASSY: = A5
ASSVILB, REGLO I MEMORY OO
HEETs £ 2 | wax TR

e L e 3 e i,



:
;
i
[

.

‘.
.
P
i Fe
g -

| ——" ———
Py T I _ !—:——

ASSY L8Q RSLLO 1H MENORT CARS < 9%

AT — et errae o Spbriet S _pe?

wL2orz | ssws l?&!ﬁ



Lirt JLATE, | AN Uk

W75 Y £ T

oM (il (ur
AN33 3
v 13 .,
B 8 (B
. HIFFLY.

i
7 - #f (resstay
l.
|
. I
|
i
% o !
3337 i o Ly TIY ST
S 2010,
ot E o
& - .
: fii iF |
= 1l n._lg._s 5 ,
e Or__ 5lo weedse .
-‘0' : . A+ _:.- e
T 1
1 - A
+5¥ ] iw
|
:.
: . £
2%
. S
r -

CH
YL

By 4P UIAOTES NIGH PROFRLE SOOKET.

£ FOR W0, LOCNTE 10 POSITION ROTARY SWITTH (N
Py LU m-l’ RJ'&M INSTALL CANE N LY

R R TR

T AL WIEBEATED CRONTE AL S PEK-GNEESS At
& LEE Mousy RN AR

& AL RETTIAS ARE 1Ky MV CNCN GV [INLESS MTTEL
AL CPAITNG AR QOB ESK COWK. UNISS ATER
8 €7 15A 105 25 WYIE BETROIIE CANEITIR

D GrHD oN TR CRELE TR ENABE TV

) reverse CABIE Pk me T T OERATE
T MITHTIY 28 mA, NRITRL MNF- Darter

g O
fpamt &5 |

. s N TS, e —— _ | e R
. - : ol I. — 5"‘“” - . — -
WOTES: LeNe£sS DTHERWISE APELHED :

) & ASSY [LBO SERIAL INTEREKE RO ©

. =
[ I-;;-us |mam:£-
[ v B g ) .



| e b LASETT _Lar
FIR - B
R 17 e _grel ToF
( - ¥ e . | (L=
’ - & Lo - 5 ) i f )
I i vl 7 Acit: 2y W e y I ol 73 are 0 g afdeis z2
ST T T A 2 o> acir ey Myl Az i D R r AR b boed T -3
u " w3 g 5 Aot T sl - < FIN T sl 22 T #3 ‘. 4
: e Iy _“”_:' s g - v * ,dﬁ,,__:: #4 'g; Vs DTy e e i_‘
H i e R = ER T s
s Yo SRT] o oL S P e e 2T &;—2‘4‘ L 1 7
ags——th N arw Lt Lay LOLE_flar 47O ars_ e s =
o 24 = @ M‘-—L‘ 48 L AR 2 PTG !
A A A & . L g 2Zlyq M‘f MJ\? fuls AalF £ 73
; 1504 o ae _._._,AIE.._,._.&: ¥el I ﬁ!‘fa A P
j e Al PH > AY
:: “ 4 - A (i . 2 _ ~aiz
s vt V3 .yt us ‘
allalial|alr= ' ’
| +[E] L -
[ A - am A By : - F. Ll . . Apre - s . .
ITTIE Y ¥ 7 N g Al a1y L et T #
reym He ] At LT ke Friy 3 il A B +
A bl z A2 il - F.L -y & . oA Y o2 3
e < R+ R ans il ap— Lt are AS . omi—A-
' .gq‘ -4“ o At i ] rr % TITI] Y eg'. A o E
prrr - a5l o s NG oo e T
xR Ind A% g & 5 A Jly P A El D
E—H .Y by 2 orji—.2Lt ApTe 4 P - = o7jtEsAT%
i ] A7, y e AT S — Aty it
: M!ﬂ o AgFe 2.y Fr : _5&!“_ !M 06‘
_M B A “’,‘)" ]
s Al e sshy D
{ . =t A TETEARN
il . x
e HEF
G iDMESREY KX RCB }
15\ T Fer ooz |
—— -ﬂi_! _M_S'LQJ_ l
BN e -0 MGDEL 0BT 1
P CAPACITORS. G2-CO ARE 0.01 pk CERAMIC: l . a
B CAPAGITER G115 IGaF 2SY 29 L g
' - Lie5
'g'f:..%_ﬂ'.ﬂ:'fL i
P . ) ]
IO ) LB Fifiwee)
P NG i I
: 1 o]
EPRIM ' ] .
“THPE 'y_:"— L] - (2B
eran PR - I‘-‘;-f
20 a3 w '
a2 { AV
28t
A B SUB MAYUSE INTEL. 2TSS, BWE, 2132 OF TE 28167 . - . . . :
LDTNTALL FINLOWANG . TUMFERS OF 17T, - 1L
MITES : '
’ ASST/LED, STARED FeMCRRD. .}
i ST OF f | 55802 {7iiras




(4R
oa #M'

"REVIIIONS

g7 ] 1, A A [» A A [l
d [ 5 ewe o o LTl Jemtl et lzmr|Clewr| dzer 241
L.—__'- [T 3 "3 #3| {way fua) 14 #3 #2
/ s & Al |&) 14 & &8
Jd |5
L5 2%
ne) (#e
i)
W %‘
& L]
T T T e T e — T il
BN
ARAN- dn-
e Gd :
Al Iy kbl P
—aar- 1 :
AT -
- -1,
— X
- - 1
A L4
1 ]
s LR i f
R "
1 .
4 )
t % P
- I T ]
i .
i Traza - T B
058 ¥
: E {24
. e 1 -
a
O/t 7
VT #es
LN 2P DENOTES RISH PROFILE SOLKETS. : g fwE
A ALl WTESAATEQ CACUITS ARE: SNTEXX LWLESS NDTED . 018 """ £ TF —Llor s oo =
£ RESITOR Rt 15 A tha WW CARBON COME ) R L 1 S BT~ R
& CAPALITONS D37 Clu CBEEIZ, § € ME LOS ESX CTAHE JISE. H J &g
% CAPALITORS €T X ALE 10-F. 25X ELRCTRNEYTE, Lioss i) Pl 7 = ]
£ ker winsz R pcm. R T a3 v my '
i x Fes. iU %4 o
ELIW-3 INSTALLEN) WY 2§ FLAEY, ADOCESS LIS '
MADS  THTE MAN ALE LANVETED TO AD T AN Fost we o —
OF AL TR Carts. : am T i YR WY £ . L R—
— L] é
MITENe CAESS OTHEEWISE  SPECIFIED :
i [ 3 N
ors ::i‘”*l Mo am pad—ap= . |
. y cs . . .
P 7. 77] & i . & B -0bA —SURNL )

o

A ) 2 —

- r] - . i

= # [ —cwo

A5 o )
it
AT
A
W o
Al :
rides
7. N M v
v L.t
wes_ | EBE b ne
i %6 pof L—MBAHTE o 10
Hroae_al
1054 A 0 odr moorms -t Ca—
0] 5 by - -m"_gw
s &)

. . o S/ - L
D%+ i f!: . 4 S _L"—I'&‘_E: EQZ:
o & JvE ]

Ll b oA R (S -
: o L a7l gy
- (4]
. e '
JriLs O R Y- 2 P
LS Y :
- {
we
07+ )y (R & ST, - U
e i
7 e - S B
y...7 A Lire} ’ w
e A .
i . Al )
77 1
- dH2 " — i

— 47 . sLes

- AT MTFL—J“IL——c = 7 24

= A 4

B M ‘ -
o e .
¥ [}
dlge - ] C b .
. W . ) L - -, .
= T . i o
cs_ . g .
VILE | e
NV oane . e . .
L - an |
024 h'?"ﬂ, W oAl mrme= Loos e M et
—-2des T 4 I {5 pi] TR T
— Hr
. ' F -
7 S I s .,,..mz_ﬂw;.-_:;: 28
Hds 4l s
224E ‘%\;:m wP——RM:J,:. s
s 4] -
. tfwe e -
1934 A or s poft . ssiaCE b oy o
Lo es : 4 t

. P l ¥
08¢ s [} . N
- _&,q 4 = e s

| i ﬁ

A =T rT——=— o

e 2y l——""“—..._. -—

| oms

BT t O 2

]('_aa‘ FA -




‘o
a8
ac
P
] o .o :
xogTy Aly cpp 0
2 .
M= FA P :‘a
A
= g 51 .
N
Pe Idux

"y
e -——————:-'::os
[ t. &
o5 . a2
Jrac L_f___m'__ﬂ_“_ﬂ% s
- 28 ! : - on
m-:@-' briits ol : iz
120 ) oy
J_—[(
Juitels !_’-'m:l'gg; .
) I
Fo : - ox
174 LI -—--—--:q r3
") ,k_______:{_ﬁ
S . Duive ; )
@ ot
“*—d@m DT : P
g H
Lt

LT e

llgt

128
iza

2 R N YT
g RN
Voo ¥ R o’_r";'f.
. : R
L & paae T
= - L
- J¥h

e AT ——
= 7.75. A0 “
ASIYILAD RS-GL0 ¥K MENEET LARD :
ey eap = WE 2002 Tﬂw: ]_ﬂw_ s



@_g;s 8L

ASSEMBLY SOF

A s
T TS
£ »
{- ’ NS T
0T A £ e
- i ¥
1
]
;

413

T1 caens ) E _
o T ) _ oty JE.}\_B_- : ] 33 (eerd
R B \ a0y
N % Zda | s o7 A et
1 ) . 3. B
1 LA ki
-t l N
2 T

I3 0un
. .T
. : —e—e-d
L ! :
oA 1 - L= {
Co ; b WO |
£
] % I
bris] vz )
T ax
. . Ei® = :
I tur _ _; wipa T i o
ar S ;‘a\z = \ Tlkerd o2 -Ir DouT ¢ ed ol { T3 werd
20T = b2 - - U -2 oA
L ) : . SHH.OTH ) ”’ M‘“-;‘:Gf : i;gm Lﬂwm » .-P!‘;m——f: o3,
I ) 1 P i ' Sore ? :
e 1 . 3 1 I . !
2 % ; 24 2r : <l? : o4
¥\ PJ-H WYSTRLED SUCH-TRAT P& & To Fekt DESOTES EMES,
F!-PH msmm SUH THT FIX I FNS. DENOTES TR.. .
3 PEE Jo0i 150% R FCa
Bastt. INTIGRATED CROPRS AT SHILX §LESS ROTED
%Dt AVD DZ AE INTA DIDOET,
& rsvmmwmwwcmmw RESIETOT,
. sm A0 ATD M0 W CIREW CIR RESISTORS, ' 4
RS ARE FB3a e W CABBOW (OGN BESTTORS, ’ m
) L 2022, C2% MO E2TARE 0L AT BFWYOC LODME DITL GAROTALS, . . .
2.L0=C18 ARE GO0 AT £5 WHDC. CORMME DISC CRNITENS, - lmmE T — T
A €20 ARD £23 - ARE TS AT 25 WHOL myfwu ARG DR o 5197 7 r e l—'_-.....
R MOTESe UNLESS OTHERWISE. SPECIEIED CCA 7 L85, £o0
ST P o - l stws  |iasi P3G

- s e g thamy Y



o ¥io
. £24 I K25 o -
IV irel '[: . . 2= wipo. ; hres 3]

T Lmzf i T Sy VW Saend . 1 Py 1 oi. Jfem

i 72 i ~T s T . I N L

i B (20a SN A bt \,thgcs ; t PI ,.’?Jﬁ&_bI('ZE

i j by M——— : i L bos
=] 1 T

= Eorr. : i i T

. T -.rB“JZ T :_I 2t

1 (5 1 SO
'.VM . fiaa) - v ~-
T s > . T e L B T 2
nieer _ LS LSy -T2 tHers ) iﬂmﬂ o T2t Eerd. ) . E ¢¥a o
— '.__"_-‘_’::_31-- i =f' res Ty ‘:‘ P ;b.. " . "“'T | IR G‘E"% hi % f’.'-"m . .
LAY . | ! o wle - AL - , oL
- l ety o7 Y- ! - e 57 Py Y —car .
S ! i i ! ¢ ’3 i 5
‘ [L0rt ! I 1 - “ .
1 T 4 sk R ., . - : o s
i 2 B € 82— - ] ; . . \\ ;
c iy} ! - T

Yoo VD
- ®I3
. ficed L=
I tiiwr ot ;le H7e Jf: §Ma gm0 .
T g3 * o . - 3 EERLAS
—Lup :
1 T e L.me aT w s '
! j L e85 i
' T &5 pF !
! nE o <30
Il 87 j [
Voo voo vha
. - =
s : K 22 e _ L &
Fefree). o Y~ - RSt 32 teeni . E ¥n - vt 2 : 2 ¥ )
;;:“ -LQ_WT?‘- ol,}s 3 Tep 2 TVIE e T ‘:’ T A el : : 1 s T3 (am )
o e T - R | 7 sNE2e T
! im“'. YT 0T X B3 4 : 1 Lm0 i e e
i . (4 o0 ! oy L ocH - '
i ~ opt i A= ! T (2ipt 2
! T +: 52 oo I‘ L8 az
1 é I-]_ - kL T >___-..$ T
i ’ ’
v '
Res R .
TR #agn e, Y
T g 2 g
I #a | o s L ey [
1 v H : - -
cr - ; i ry —
| T | - interface .
1 <]7 =i w T < -

e ATY — I — A
e, F-30¢ ] e

Lo, PO .

= — - S fwx 3 | s5ea ];'5'5?}'553' :



Artisan Technology Group is an independent supplier of quality pre-owned equipment

Gold-standard solutions We buy equipment Learn more!

Extend the life of your critical industrial, Planning to,upgrade your/current Visit us at artisantg.com for more info
commercial, and military systems with our equipment? Have/surplus equipment taking on price quotes, drivers, technical

superior service and support. up’shelf'space? Well give'it a new home. specifications, manuals, and documentation.

Artisan Scientific Corporation dba Artisan Technology Group is not an affiliate, represéntative, or authorized distributor for any manufacturer listed herein.

(217) 352-9330 | sales@artisantg.com | artisantg.com TECHNOLOGY GROUP

We’re here to make your life easier. How can we help you today? Vl ARTISAN




