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GENERAL DESCRIPTION 

The SP! 1800 is a two-axis point-to-point positioning syste_m. The positioning 

is performed by closed loop servo systems using DC motors which are driven 

by SCR power amplifiers. The position of the device being controlled is sensed 

by incremental encoders which are attached fo the lead screws of the machine 

being positioned. Some machines have been equipped with linear incremental 

encoders which measure the linear motion of the moving table. The motion 

of the moving part is measured with a resolution of. 0001 inches per pulse. 

The positioning system is absolute rather than incremental. That is, each 

positioning command is executed r~lative to a single 0 point rather than relative 

to the previous position of the _machine. Incorporated into the 1800 are the 

capabilities to recognize, respond to and display nu1nerous control codes •whi:::h 

are necessary for the control of wire wra.pping machines, drilling machines or 

I/C inserti&n machines. These features are the result .of this controller's 

having be_en designed specifically for this type of usage. 

The general logical configuration of the controller is shown in the block: diagram. 

(Fig. 1).. At the top of the page are the input circuits. These circuits provide 

for taking information either from the paper tape reader or from the thumbwheel 

switches on the front panel of the controller, modifying that information and 

depositing it in one of the registers shown in the upper right-hand side of the 

di.agram. Display register provides the. capability to drive a 6-digit decimal 

display. The S register provides the capability to drive lamps used to control 

·' 
ro1.1ting of wire in a wrapping machine. The M register provides the capability 
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to recognize M functions which are used for control of automatic spindle 

wrapping machines and for control of the paper tape reader. The N register 

is used to drive lighted bin boxes for wrapping machines. The X desired and 

Y desired registers are used to store the position to which it is desired to 

move the machine. The input control circuits consist of control flip-flops 

for controlling the motion of the pap.er tap~ reader., sequencing circuitry, 

circuitry for checking the parity of incoming data and detecting particular 

control characters. 

At the bottom of the page is shown the servo system which may be considered 

the output circuitry of the controller. The current position of the machine 

rel.ative t.o the machine z~ro position is carried at all times in the x actual 

register and the Y actual register. The X and Y encoders cause these registers 

to be incremented or decremented as the table moves. The comparator compares· 

the X desired position with the X actual position, feeds the. difference between 

tlie two to a digital-to-analog converter which converts the position error into 

a DC voltage suitable to drive an SCR power amplifier which in turn drives the 

DC positioning motor. The encoder is mechanically coupled into the positioning 

motor so that the loop is closed. An identical loop is used for the Y position. 

The general sequencing of operations is as follows: . The completion of an 

operation, or a,manual function by the tool operator, generates an index pulse 

to the controller to cause it to initiate a cycle. The tape reader is started, then 

it reads in tape until an end-of-block code is detected. When the tape reader 

starts, the servo system is disabled. While data is being read in, it is checked 

for parity and routed to the proper registers. An end-of- block code is 

detected - - then the inputting opcratiOn is complete, the paper tape reader 
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is stopped and the servo system is enabled. The servo system starts to 

move one or both motors as necessary to decr~ase the difference between 

the actual arid desired positions. When the difference has been reduced to 

zero, the motors are turned off and an "in position" signal is sent to the tool 

being controlled, which allows that tool to complete its function. 

All logic for the 1800 controller, with the exception .of the Digital-to-Analog 

converter, is ·mounted on a single matrix board. This is located in the processor 

drawer. The DAC board, plugs into Jl 7 inside the processor drawer. 

Throughout this system logic I (true or high) is +3. 0 volts or greater, and 

logic 0 (false or low) is +O. 6 volts or less. 
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DOCUMENTATION CONVENTIONS 

1800 logic is documented on approximately 120 8-1 /2 x 11 drawings. Several 

means have been provided to assist in locating the proper drawing: 

A .. An index of drawing titles has b.een provided (Dwg. #100). 

B. A diag·ram depicting the flow of infor.mation through the system 

is provided in Fig. 2. The drawing numbers of each major function 

have been noted. 

C. A block diagram showing all machine functions and the numbers of 

the drawings which detail each function is provided in Fig. 3. 

To assist in following signals from o~e drawing to another, signal traceability 

· data has been included on all drawings. A page number contained in parentheses 

indicates the source of the signal. 

Note that in. some cases, drawing munbers differ only by a dash-number, for 

example, 115-2. The traceability data does not contain the dash-nu~ber. 

Use the index to verify that the drawing you are using is applicable to your 

system. 
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MANUAL CONTROLS 

(a) Power (Dwg. 195, sheet 2) 

. . 
Two lighted, momentary pushbutton switches are provided. 

POWER OFF is pushed to drop unit power and when illuminated 

· indicates AC power is applied to the controller but it is not powered 

•, 

up. POWER ON is pushed to apply system power and when illuminated 

indicates DC power is applied to the controller. This· switch is also 

a unit reset; it may be pushed to reset the unit at any ,time. If 

pushed while the unit is moving, motion stops but zero is~ lost. 

The only way zero can be lost is to press POWER OFF (see SET ZERO, 

below). 

(b). MODE SELECTOR (Dwg. 195, sheet 2) - four position rotary switch. . . 

Selects unit mode of operation. 

(1) SLOW JOG enables machine to jog at 1. 5 ipm when JOG CONTROL 

switch is activated (see JOG CONTROL, below). 

(2) MANUAL - Causes the Data Entry switches to be the sole 

source of input data. 

(3) TAPE - Causes the tape reader to be the source of input data. 

(4) EXT - Transfers operation of control functions to an external 

control panel. 

(c) INDEX - (Dwg. 195, sheet 1) - Starts system operation - active only 

in MANUAL or TAPE mode. Push to read in data from either tape 

reader or manual data switches. INDEX light is on when m.achine 

is in position and off when machine is m.oving. 

(d) SET ZERO - (Dwg. 195, sheet 1) - Active in any mode but should 

be set in MANUAL mode. When pressed, this switch causes the 
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present location o.f the machine to become the zero point to which 

all X and Y coordinate data are referred. 

(e) RETt!RN TO ZERO - (Dwg. 195, sheet 1). Active only in MANUAL 

mode; causes the machine to move to its zero point. The XD and YD 

registers are reset; this is equivale~t to reading in X and Y coordinates 

o.f 0, 0. 

(.f) RETURN TO LAST POINT - (Dwg. 195, sheet 1) - Active in MANUAL 

or TAPE modes. Used to return to a point after the operator has 

had to jog o.ff a point (see JOG CONTROL, below). 

(g) BACKSPACE - (Dwg. 195, sheet 1) - Ac"tive only in tape mode; backs 

tape up one block each time it is pressed. No data is read in. 

(h) ~EWIND (bwg. 195, sheet 1) - Causes tape to rewind until beginning-

of-tape character is detected. Rewind is automatically _started when 

an end-of-tape character is detected. Unit must be in -TAPE mode. 

(i) EMERGENCY STOP - (Dwg. 195, sheet 1). Causes. all machine 

motion to cease. POWER ON reset must then be pressed. Inputs 

from limit switches {Dwg. 148) will automatically apply a reverse 

drive to the limited axis, ."then bring up emergency stop. 
. . 

(j) JOG CONTROL (Dwg. 195, sheet 2). Active in any mode. In 
) 

MANUAL or TAPE fast jog ensu,.es (60 ipm}. In SLOW JOG the 

ra.te is 1. 5 ipm. When a jog switch is engaged the DAC' s a;e held 

at zero and voltages are generated past them (see Dwgs. 147, 164, 

165). While jogging the actual position registors follow the machine 
• 

motion but the Desired Position registers are unaltered. Thus 

RETURN TO LAST POINT may be pressed and operation resumed. 
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(k) MANUAL DATA ENTRY (Dwg. 195, sheet 3) 

These are two sets of thumbwheel switches. In MANUAL MODE, 

pressing the INDEX will cause the machine to move to the coordinates 

selected by these switches. The Digit Time Counter (Dwg. 183) 

scans these switches serially (Dwg. _187) and the data is gated into 

the desired registers in the same manner as tape data (Dwg. 113). 
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THEORY OF OPERATION 

(1). SYSTEM CLOCK (Dwgs. 177 and 144) 

The syste.rp. dock provides all necessary synchronizing and clocking 

signals for the system. The basic oscillator is a three-gate ring 

cj.rcuit which oscillates at approxim~tely 10 .MHz (Dwg .. 177). The ./ 

exact frequency is _not critical but must be somewhere between 6 and 
4 

12 MHz. The 10 MHz is divided down to 5 MHz. 

The 5 MHz signai is fed into a_ 5-bit serial shift regis:ter with only_ one 

flip-flop set at a time. Two I MHz pulse trains, CK03 and CK05, are 

taken 'from this register. The pulses are approximately 200 nanoseconds 
. . .. 

·wide and ther~ is approximately a 400 nanosecond difference between the 

trailing edge of CK03 and the trailing edge of CK05.. These signals are 

fed 'to buffer amplifiers and distFibuted th!oughout the system. 

The Control Time Counter (Dwg. 144) can also be considered part of the 

system clock, since it is always running_ and the operations it controls 

are always being performed (see discussion under(4b), Tachomete:r 

Input and Control Time Counter). 

The Control Time Counter is C!-- four-bit, serial shift register with only . 

one flip-flop set at a time. ·All flip-flop outputs, CTI thru CT4, are used. 

- 11 .-



(2) INPUT LOGIC (Dwgs. 104_ thru 113, 149, 185) 

The input logic receives all eight tape channels (Dwg. 104). Either 

EIA or ASCII codes may be received and are selected by the ASCII/EIA 

switch (S4) located on the rear panel of the processor drawer. This 

switch also selects odd or even_parity check (Dwgs. 105, 149). Since 

ASCII uses even parity and EIA uses. odd pai:ity, a two-pole switch 

. performs both functions. 

·Sets of X and Y coordinates and other numeric data are punched on tape 

in groups called blocks. Each block is terminated by an end-of-block 

(EOB) character. Blocks are composed of fields of numeric data. Each 

Iie~.d is preceded by;, a control character. The input logic determines 

whether a character is a· numb.er or a control character (Dwg. 112). and 

deco¢les (i.e. provides a single line output) the characters EOB, RWSTOP 

(rewin.d stop), RWCON (rewind .control or end of tape), and the control 

characters M, N. S, X and Y (Dwgs. 109, 110); other characters are . 

decoded but not used. To indic"!-te polarity of X and Y coordinates, the · 

minus character is also decoded (Dwg. 109); in the absence of thi~ 

character. a number is assumed to be positive; hence no plus character 

· is decoded and may be omitted from the tape. 

Tape tracks 1, 2, 3 and 4 contain the numeric data in Binary Coded 

Decimal (BCD) forn1. !his data is not decoded but is s~nt unchanged 

to the Display. M N, Sand desired input registers, each of which is 

·enabled by its corresponding control charac~er. 
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(3) FUNCTION REGISTERS 

(a) M Register 

(b) 

The M function flip-flop (Dwg. 185 ) is set by the M control 

character and generates clock pulses MCK, - one pulse is 

generated for each numeric character received. The M register 

(Dwg. 114 ) holds a two-digit BCD number, Most Significant 

Digit (MSD) first. If the M field contains more than two digits, 

only the last two digits will be preserved in the M register. The 

outputs from the M register are !ed to eight relays (Dwg. ~192 ) 

which are used to. perform special display or other functions; 

N Register .. 
The proc·essing o.f the N field for energiz.ing bin lights is almost 

identical to the M field processing. The N function flip-flop 

(Dwg. 185 ) is set by the N control character and generates 

cloc~ pulses NCK; one pulse is generated for each character received. 

The N register (Dwg. 118 ) holds a two-digit BCD number, MSD 

first; thus, only the last two digits of the N field will be preserved 

in it. The ,outputs from. this register drive eight relays (Dwg. 193) 

which are encoded to energize the bin lights. 

(c) Display Register . 

';r'he display register is operated by the N field and is act1.1ally a 

second register for it. The N function flip-flop (Dwg~ 185) 

generates clock pulses which a~c used to shift the N--field digits 

into the display register. This register is si.x digits long; each 

digit is represented by seven flip-flops. Each digit passes through 

- 13 -
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a BCD-to-seven-segment decoder (Dwg. 167 ) befo.re entering 

the display register. Data enters _MSD first from the Least 

Significant Digit (LSD) end of the register. The N control 

character sets this register t~ all zeros; thus the re'gister is 

completely res et before new data starts shifting in. This makes 

the register automatically right justified if the N field is fewer 

than six characters. Each flip-flop in the reg.ister feeds a high 

current driver which goes to the display connector'J06. Tliis 

connector mates with a six digit, seven-segment mosaic indicator panel. 

(d) S Register 

The ·s function clock (Dwg. 103 . ) is set by tQ.e S control character; 

this develops a single ·pulse to e.nter the following numeric character 

into the S function register. The output_ of this single-digit, four -bit 

register is decoded, sent to display connector J06, and used to 

energize _the wire route lights. 

- 14 -



(4) X AND. Y FUNCTIONS 

(a) Input, Conversion,. and Desired R~gisters 

The X and Y fields are each processed in an identical man0:er. 

Data are read from the tape one digit at a time, MSD first. If 

the Dial Offset Switch (DOS) on the rear panel is on, the data 

from the manual entry switches is added to each coordinate 

a_fter it is read from the tape. 

Four registers are involved: 

Input Register (Dwg. 121 ), 

Conversion Register (Dwg. 122, 123, 124), 

X Desired Register (XD) (Dwg. 127, 128, 131), 

Y Desired Register (YD). (Dwg. 129, 130, 131) .. 

Although tape and manual data are in BCD, all internal data 

processing _is in binary. Therefore, BCD to binary conversion is 

necessary. This conversion is controlled by the Digit Time 

Counter (Dwg. 186 ) a six~ bit flip-flop ring (DT l-DT6) that 

indicates which digit is being processed. ~t is usually held to 

all zeros. An X or Y control character sets DTl; at the same 

time, a sign flip-flop, IRS,( Dwg. 126 ) ·is set to indicate PLUS. 

If the next character on tape 1s a minus sign, IRS is reset to 

indicate MINUS: if the character following the X or Y control 

character is a plus sign or a nu1nber character (the plus sign 

may be omitted) the flip-flop remains set. When a number 

character is received, a modulo 24 binary counter (the Bit Time 

Counter, Dwg. 184 ) i~ allowed to count. When it reaches 24 
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(BC24) it causes DTl to be reset and D';!:'2 to be set. This 

conditi~n remains static until the next digit is read 

(approximately 6. 6 milliseconds for a typical tape reader),· at 

which time BC24 is again allowed to count. Al count 24, DT2 

is reset and DT3 is set. This repeats down through DT6. At 

count 24 of DT6, the entire X or Y coor~inate field has been pro-

cessed. The X- or Y- Data Bits Tape flip-flop (Dwg. 186), 

which was set by the X or Y control character, is reset by the 

combination of DT6 and BC 24. This combination also sets the 

X- or Y- Dials Time flip-flop (Dwg. 186 ) and causes the Bit 

·and Digit Time counters to repeat the above pr.ocess. This time 

the appropriate X or Y set of manual data switches is read. The 

DT ring counts but. does not stop at E'.ach· BC24 count, since the 

data from all switches are immediately available. If the DOS 

switch is on, the data will be read as indicated by the switch settings; 

if DOS is off the logic will go through the motions and r·ead as if all 

switches were set to zero. 

The BCD to binary conversion is done ser~ally, MSD first. As a 

number character is read, it is parallel loaded into the Input 

Register (IR) (Dwg. 121 }. IR is a four-bit parallel-in, serial-out· 

shift register. The Bit Time Counter (Dwg. 184 ) causes IR and 

the Conversion Register (CR) (Dwg.124, 123, 122) to start shifting 

(CR is initially set to zero). The output of IR (!Rl) is added to the 

output of CR (CROl) in a serial binary adder {Dwg. 125 .). Each 

• 
BCD digit from IR is added to the binary output of CR a·s though it 
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were a binary num~er. The answer is multiplied by ten in 

binary by passing the output of the adder through a three-bit 

shift register. Each flip-flop of the register delays the data by 

on~ clock time. It is the property of serial binary n.umbers 

that a stage of delay doubles the number; hence the output of the 

first stage (2X) is two times the sum and the output of the third 

stage (BX) is eight times the sum. The"terms 2X and BX are 

added together in a second serial binary adder. Th~ output.of this 

adder (SUM2) is then ten times the output of the first adder and is 

shifted back into CR. When the second BCD character is rec:eived, 

the ~bove process is repeated and cont1nues until DT6 tim~. At 

DT6 time the output of the first adder is gated to the input of the 

X Desired Register (XD), (Dwg. 127, 12B, 131 ·), if an X field is 

being processed, or to the·Y Desired Register (YD) if a Y field is 

being processed (Dwg. 129, · 130, 131). 

·When the input. data contains a MINUS sign, the first adder's input 

. . 
becomes the inverse of IR (IR) plus 1. This prodµces the two's 

complement of the input number arid is the way negative binary 

numb.ers are processed in this system. 

If trailing zeros are omitted from a tape coordinate (which is per-

mitted) it is detected by the recognition of a control character 
I 

before DT6 has been processed. When this happens the Digit 

. . 
Time and Bit Time counters continue to cycle without stopping 

until BC24 count of DT6. The worst case is five trailing zeros 
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omitted and the total time to cycle out is 120 microseconds 

while the time to read one character from tape is approximately 

6. 6 milliseconds. Therefore, no data will be lost. Once XD and 

YD are loaded, they cannot be altered until a new data block is 

read. 

(b) Tachometer Input and Control Time Counter 

Signal pulses from optical tachometers (encoders, actually) 

mounted on the X and Y motor shafts are sent to the Logic Section 

and synchronized to the system clock (Dwg. 119, 120). Four possible 

control pulses ar.e g~nerated: JXUP, JxDN, JYUP and JYDN • 

. These pulse·s are sent to the Motor Control and Power Amplifier 

. circuits ·(Dwgs. 115, 116,117) to provide a·motor feedback voltage 

proportional to machine velocity. These pulses are also syn~hroniz~d 

. and gated with four Control Time Counter signals (Dwg.. 143). 

These timing ·signals, CTI thru CT4, are generated by a,. cyclic 

modulo 4 counter.land select which of four oper.ations are to be 

performed by the actual position registers (XA and YA) and their 

associated summing logic: 

CT!: 

CT2: 

XA is incremented + l if JXUP is true, 

.;. 1 if JXDN is true, 

0 if JXUP and JXDN 
are both false or both 
true. 

YA is incremented + 1 if JXUP is true, 

- 18 -
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CT3: XD-XA = L\X is calculated. 

CT4: ·YD-YA = J:,. Y is calculated. 

(c) Actual Registers and Adder Logic 

The XA and YA registers (Dwgs. 137 thru 142) are each 24 bits 

long (23 magnitude bits and one sign bit). These registers are 

gated into the B- inputs of a 24-bit para.llel binary adder /subtractor 

(Dwgs. 137 thru 142). The outputs of the desired registers are gated 

with CT3 and CT4 (Dwgs. 132 thru 135) and gated into the A- inputs 

of the adder, along with the DOWN pulses from the tachometers 

(AGG Dwg. 143 ). The UP pulses from the tachometers are fed to 

'the carry input of the adder (Dwg. 142 ). Since the Control Time 

Counter is always running, the operations controlled by it {Para. (b) 

above) are always .current. At CT3 and CT4 the output of the. 

parallel adder represents the values of 6.X and AY respectively, 

which indicate the distance left to travel to the desired stopping 

point. 

(d) Digital-To-Analog Converters 
--

One Digital-to-Analog Converter (DAC) is used for each axis 

(Dwgs. 155 thru 16,5). The AX and AY values are each 24-bit 

numbers but only ten bits are fed to the DAG's: 1 thru 5 (LSBs) 

9 thru 12 (MSBs) and the 24th, or sign bit. 

When the distance to travel is between 0. 0031 and 0. 4095 inch, 

the MSB' s decrement each 0. 0256 inch of travel while the LSB' s 

are held full scale. From 0. 0031 inch to the stopping point, the 
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.LSB's decrement c·ach 0. 0001 inch of travel. Treating the DAC's 

in this fashion generates a non-lin_ear decelleration profile. If 

the machine overshoots the stopping point, the A value will change 

signs,. causing the sign of the DAC to change, resulting in a reverse 

motor drive signal. 

Due to the non-linear input and the fact·that there are various 

manually controlled digital inputs ~o the system, the DAC's require 

some gating and timing (Dwgs. 147, 153, 154, 175) to contr"ol' these 

functions. The MSB's and LSB's are clocked into the DAC's 

separately (Dwg. 154). 

-· 

A ten-bit input storage register.is used on each DAC (Dwgs. 155 thru 158). 

The output of each register is fed to a precision summing net~ork 

through traµ.sistor switches. These switches are NPN tTansistors 

and are d.,eliberately installed upside-down (i.e. emitter to + and 

collector grounded). This results in a very low gain factor 

(2 to 3-1/2 typically) but also a very low ~aturation voltage (60 

millivolts or less). This greatly reduces errors caused by 

differences in saturation voltages between transistors. Since the 

summing points are fed to high input impedance amplifiers, gain 

of switching stages is not important here. 
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(5) MOTOR CONTROL 

The DAC outputs are fed to motor control amplifier circuits (Dwg. 115; 

one required for each axis) where the DAC signal is combined with 

the tachometer pulses to provide the proper firing angle to SCR 1 s on 

the power amplifiers (Dwg. 116 & 117). A Motor Inhibit Circuit 

(Dwg. 148, 199 ) is provided to prevent machine motion under specified 

conditions: e.g. if the spindle is dowi:i and data is being shifted in. 

- Zl -



(6) MOTOR INHIBIT 

In order to prevent an annoying audible buzz from the motors due to the 

power line frequency supplied to them by the. SCR drive, the motors 

are turned off whenever they are not needed, This is referred to as 

inhibiting the motors. (Refer to Page 148~ The two signals leaving t. 

~he right of the pag~, INHY an_d INHX, inhibit the motors at all times, 

except when the move flop is set, which causes the servo to be enabled 

and the signal DACZ is not"true, which means that the servo system has 

not gotten into position, or a jog switch right - left or in-out has been 

depressed_ or the_ signal AMS is true. AMS stands for any microswitch 

but could be .better expressed as any _limit switch. These are the three 

• 
conditions which can keep the motors on. 0Note th'!Lt depressing the left-

right jog switch.enables only the X motor and does not disturb the inhibit 

s.ignal which is applied to the Y motor. Following these two signals to . . . 

Page 199, they are further processed. SS shown_ on this page and 

physically loc.ated at the back of the processor is labeled "inhibit over• 

ride". Actuating this switch completely. defeats the inhibiting system and 

causes the servo to re1nain active at all times, . The input signal to the 

OR gates located at 14R called Z-SAFE comes indire!=tly from the 

machine being controlled by the processor. Thfa signal inhibits both 

motors wh.enever the Z axis, normally the up and down spindle motion 

of a tool, is such that it would not be safe for the table to move. In the 

case of most machines, the Z axis is not safe at any time the tool is not 

"in the uppermost position. Also, on Page 199, the RC network, comprised 

of Cl4 and RIOS and the two gates and one transistor associated with those 
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components, provide a si~nal stretching network which delays the application 

of the inhibit. signal for approximately 100 milliseconds without delaying 

the removal of the inhibit signal. Delay is necessary because the signal 
i . 

DACZ goes true as soon as the servo system comes into the error zone. 

It is necessary to delay the application of the inhibit signal a suffici~nt . , 

length of time to allow the servo system to co.mpletely settle within the 

error zone before inhibit is applied. 

It shoulc;l. be noted that should the inhibit signal be applied to the motors 
. ) 

while the table is moving by the failure of the Z safe signal, no dynamic 

breaking is applied to the motors and the t<l;ble will c:oast to a stop. 
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ADJUSTMENTS 

This procedure is applicable to controllers using motor amp board, Part 

Number 

A. DAC BALANCING PROCEDURE 

This is a simple procedure which is used to correct small drifts which 

occur within the DAC system. 

1. Turn on sy~tem, ~How to warm·up !or 1 /2 hour, preferably .

longer. Open the back_ door, over-ride the interlock by pullina:· 

on the plunger. 

2. Place the INHIBIT OVERRIDE switch UP. 

3. Jog the machine to the approximate center ol the available 

travel; . 

4. Adjust the X DAC BALANCE and Y DAC BALANCE potentiometers 

which are located on the DAC board and identified by screening 

on the chassis for either of the following balance criteria: 

a. Balance indicated by motor pulley remaining stationary. 

Observing the table or the head is not good enough. If 

necessary, use two people, one observing the pulley, and 

the other turning the pot. If the pot can be turned more than 

a few degrees between the points where the motor moves in 

opposite directions, set the pot approximately half way 

between these two points. If you can turn the pot l /2 turn 

withoq.t the motor moving, something is w~ong. 
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b. Balance indicated by zero volts on a meter connected 

between the RED and BLACK test jacks (current test, ground) 

on the back of the motor drive chassis (not on DAC board). 

Any meter with a sensitivity of approximately 1 volt full 

scale will do fine. It need not be a zero-center meter, 

although that is a convenience. The procedure is straight 

forward. Adjust the appropriate balance pot for zero reading 

on the meter. With some controllers, there is a tendency for 

the meter to "pop" .from one polarity to the other, rather 

than passing. through .zero smoothly. 

5. . When both axes have bee~ balanced, place the INHIBIT OVERRIDE 

switch in the DOWN position and verify proper operation of the 

servo by setting move distance into the X and Y manual entry_ 

switches and exercising the servo by use of the INDEX and RETURN. 

to ZERO switches. Exercise the servo with moves of 10 inches, 

1 inch, O. 1 inch, O. 01 inch. The servo should settle smoothly 

without buzzing, hunting or hesitation for all moves. The servo 

is 11in position" when th,e light in the index switch comes on. 
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B. SERVO ADJUSTMENT PROCEDURE 

This procedure _adjusts the balance, overlap and speed of the servo 

system. It is intended to be used whenever parts are replaced on the 

DAG board or the motor control boards or the power supplies associated 

with eithe~, and as a PM procedure, approximately monthly. 

1. Open the back door, defeat the interlock, turn the system on and 

allow it to warm up for at least_ 1 /2 hour, preferably longer. 

2. Place the INHIBIT OVERRIDE switch UP. 
'-._ 

3. Jog the machine to the approximate center of its available travel. 

4. Open the MOTOR ARMATURE BREAKERS, CB 2 and CB 5. 

5. Connect a sensiti':"e meter between the ~ED and BLACK test points 

·on the DAG board (REPEAT -- DAC BOARD). A voltmeter with 

a full scale indication of O. 6 volts or a current 250 micro amps 

FS or less will be suitable. 

6. Adjust the X DAG BALANCE or Y DAG BALANCE pot on the DAG 

board near the center to bring the meter to zero. Balance both 

X and Y using the appropriate test points and pot. 

7. If the meter ·will nq_t quite zero, back the pot away from the end 

of its travel by two turns and leave it there. Some DAC boards 

gradually acquire so much offset that they will not balance. This 

can be compensated for in the motor amp board, however. 

8. Connect a· dual trace oscilloscope using 10 to 1 probes to the 

YELLOW BALANCE/OVERLAP test jacks for the X axis. Ground 

the scope to the black test jack (Fig. 1). Do not use 3 rd wire 

ground on scope. Adjust the scope for a presentation likt:: Fig. 3; 

use line synchronization. If unable to get at least one ramp, 
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as shown in Fig. 3, verify that INH~BIT OVERRIDE is up and 

momentarily depress any jog switch. 

9. Adjust the balance potentiometer on the motor control board 

(Fig. 1) to bring the firing time on the two wave.forms into 

coincidence. 

10. Adjust the OVERLAP potentiometer (Fig. 1) for overlap = O. 4 

millisecond + O. 1 millisecond. ·If necessary, ~ouch up the balance. 

11. Repeat steps 8 through 10 for the Y axis. 

12. 
\ 

Return the inhibit override switch to the down position. Return 

\ the circuit breakers to their normal position. 

13. Exercise the system in one axis at a time, using alternate INDEX 

·, 

and RETURN.TO ZERO commands a.nd 16 inch moves. The move 

should be. completed within 3 seconds.. The overshoot should not 

exceed 0. 1 inch. Note that this is 1 /2 revolution of the motor 

pulley. 

14. If the speed is not satisfactory, it may be adjusted using the 

VELOCITY FEEDBACK pot (Fig. 1). This adjustment is a 

compromise between speed and overshoo_t. If the VELOCITY 

FEEDBACK is moved, check steps 9 and 10. This completes the 

adjustment procedure. 
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C. JOG SPEED ADJUSTMENTS 

The machine provides two independent jog spe.eds; FAST JOG with 

the rotary selectro switch in MANUAL, SLOW JOG with the selector 

switch in SLOW JOG. 

These speeds may be adjusted over a wide range to suit the needs or 

preferences of the individual user. ·There a·re a total of 8 potentiometers 

on the .DAG board which control these speeds ... Ea~h a."Cis, speed, 

· direction has its own pot. 

X slow -

.·.xslow + 

X fast -

X fast+ 

Y slow -

· Y slow+ 

Y fast -

Y fast+ 

Adjustment of the jog speeds will not affect the servo positioning speeds. 

Adjustment of the servo positioning speed will affect the jog speeds. 
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PREVENTIVE MAINTENANCE 

The 1800 controlle.r requires little preventive ·maintenance. It is our experience 

however, that regular performance of the following checks and adjustments will 

materially reduce the occurrence of field failures. 

Weekly perform the following: 

1. Perform the DAC balancing procedures. Note that this procedure 

should not be performed until the machine has warmed up for 

1/2 hr., preferably longer. 

2. While the rear door is open, check to see that the fans in the 

bottom of the controller and the fan which blows air on the· . . 

processor logic panel ·and the fan which cools the motor control 

drawer are .all operating. 

3. Check front panel control switches for normal operation_. 

4. Check lamps and indicators for normal operation. 

Monthly: 

1. Check the five volt logic supply voltage on the logic panel. Use 
\ 

a meter with a working accuracy of 1% at 5 volts on the scale 

which you are using. The supply voltage is required ·to be 5. 0 

volts + O. 1 volt. If the voltage is found to be outside of this 

\ 
·range, before adjusting the power supply,· check the connections 
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in the supply lines to the logic panel: The screws in the terminal 

boards in the bottom of the processor, the connectors at the back 

of the processor, and the screws on the terminal board of the 

power supply. A surprising number of field calls have resulted 

from improper supply voltages due to poor connections at these . . . 

points. If you don't find the problem at one of these points, then 

readjust the power supply voltage to provide 5 volts at the logic 

panel. Approxilnately 5. 4 volts will be required at the power 

supply to provide 5. 0 volts at the logic panel.. There is approx-

imately 0. 2 volt·· drop in the supply line to the logic panel and 

~he· same in the return lin~. 

2. :While the. logic drawer is open, inspect the !C's for excessive 

dirt build-up underneath the fan. !£ significant dirt is present, 
..... 
remove it with a soft brush and a vacuum cleaner. 

3. With a soft brush, clean the dirt from around the read head of the 

paper tape reader. 

4. Perform the· Servo Adjustment Procedure. 
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·:;,vNCHRONIZAT/t:W U.------..+-..:::~~=->::..;.:..L..::..t:.."-=;.:, 
/19, /'CD, 143 

Jx.cY)DAJ~ 
JX('v1UP. 

BIT TIME: 
COUNTER 

184 

X OCS. PO~ITIQN Rt;<;., SlilF7" 
..._ ___ --lH BCD TD CJJMARY I/ AR/Ti/NE.TIC. 

a...~--~~l~e~l-T>~IR~U;;....1~3~~;;.... ... .,....r--LOAO 

X(Y)ACT. POSITION RE:C,, 
/37 THRV 14i?., 14S,J4(.,ISI, /!:.? 

x(Y) 
7AC.H 

TIMCOS:l..AV 

COUAJTCR ,AUTOAJD)( ¢ 
..__· _n_~ _ __, Vl! sec 

D£SIRE:D POS/TIOA.I ACTUAL.. PO:Jrr10A.1 

CONTROJ.. 
TIHf: COUAJn:R 

144 
l: 

137TJIRIJ 143 

AX(Y) /IJHIBIT 
OYl:RRJDG: 

ISS 
DAC llJPUT 

CATIJJC, ( TJMJN~ 
"'-----~--..-~------------~-------------------~147,JS3, 1!:'4, I?!!: .DACZ 

.:!JYSIJ:M CLOCI(: .OW(;. /?7 JOG J/7 DIGITAL. 
CMD. Pl l/.JPUT 

X(Y) 

MOTOR 

X(Y) DAC 

/SS THRU IGS' 
1-------iMI X(Y)Ml>TO~ CONTT<OL._ _____ -+---------' 

115', llG, 117 

'iOTEe: UNL.rflS OTHERWIS,!; ,!'~C-lll'_ll!_o. ______ _ 

"'"· 
TUii OOCUtdJllt CONflU'-S ••0~1u•TA"V 1l'tr'1AAlllATIOl't IHH•Ctl IHAL-L lllO'{ ....... ,. .... l.}\.lC"&D 01111 1111.. .. i..•t ••i:o T* 
O'fHait 00(;1.1*'11:NT5 o• Ol~Cl.OUO T.0 oTu••• 01\ Ui.-liU 1'011 MAhlJP'~Ul.StrooQ Ooiio A•'f ont~• N•f'C)·S: "'~Yl'IQ\,IY 
pa10• WlllltTIH ••ll11111u•c:irt 01' tlVNCAOllTIC •11c.ruvc11 .• 



I 

I 
I 

.... 

JO<; INFfJT 
I 19S 

P0.9. tJIPUT 
.DATA 
/95" 

DtAl.S /Arr. 
C,ATIA/C. 

187 

xrv; 15;1.rs 

OACil 

PTO 71/RU 
on:. 

/$00 COAfTROLLE:R 

COMMA/VD !A/Pt.IT 
OON, F'Ot:"F', /V/»(, HT~, SEr iC E~O 
R.W, D.S, 1?1..P, EHSTOP /:JS' 

DOS 
/87 

ADDER. 
TC$T 
1e~ 

PROC.E!SSOR "'l'OGl:OL.c' swrrcl/ES 

OP NO.OE: 
,--~~~~A...-~~~--.. 

~ 
~ 

A~C/P"IA 
104 

.SWITCH llJPUT G:ATIAJ<;. 
CONTROi.. BINARIES RCF'3 (~Kr eJCAIO 

17B, /79, 
)<(Y)O!/LS ICJG 
XV.STPPD /!;}9 
NOV£ /48 
SW • .SYAJC 161 
X(Y)TAPt: 181;. 
SHIFT 190 

/80 
AUn>NDX /e.9 £i.i'ii!?T 
RTR. /EJS 
RW.FD.RV 191 LOAD 

EM.:.TOP 188 
JOG 14-8 'RW.FWD 

NDX /('j/ RL-V TAPE: 

AXIS SA/:'C 1e1 
RCAOC"I'( 

X Mco1J coe: RWsr f. 
RWCON 

Jf>.JPUT CIRCUITRY 
AJUMt=:RIC F'IELD DATA 
DOOi, DOOe., 0004, DOOlJ 

ADDCR 
"TE.ST 
/8~ 

M 
RE~IST£R. 

114: . 

DISF'LAV 
RCC.l:;'T£R 

/C.7 IHR.U 174-

.s 
RC:C.IST£R 

I 0:3 

M 
RE:l..AV t--+--fl 
/92 

/J, 
!{CLAY 1--f--,M 

/!33 

P-2.-P 
MACJ-J/,VC 

MANUAL ~C"/•'fOTS: 
COA.JTlroL .SWt~E:S 
NOX, RTR, S£T'ZE7tq 

IJ~. RLP, EM .:ST~ .1<X; 

"REMOTr DISPLAY 

l")iil"117l1 
L' u ~I &.I £J 

WIRE" ROUTt::" 

(!)8©8 

lJJAJ LITES 

I .DC:CODC DATA ( PAR.IT. Y' CK 
MCOAJ, NCON, !JCON, XCON 
YCON, C:0/3, RWST, RWl:'OA/1 

ece4 NUM, CONTROL . 
'-------ii-==...:....-+-t-+------+.ll04 TJ.IP.U 11'3, 185", 14'!'1, ISO x=...,.....,.....,.,.,.,. 

fJTI ¢ urc. Dr:s1R£D Pos1r10AJ DA•4, )(<'>:> AC.C, ( ..... , ,, 

17U 

BIT TIM=': 

COUNT CR 
104 

X YJ C£S. f··o:;'i"110,v RCG. 
._ ____ .. B BCD TD l.ttNAP.V $ ARITHMCTIC 

""-~~~...;.J~Z~l...;71~/~A~·l-J~/~3~G~.~~~·'l"r--LCoAI:> 

CARl?V' JXH,tll>J.,_ @] 
JX(YJUP_ 

X(Y')A<::r. POSITION RE:C4, 
/::!>7 THR.U 14l!, t4-S,14G.,l:i'l1 IS<: 

Dt:.SIRF:O POSITION ACT/JAi.. PO:SITIOIJ -, 
I 
I 
I 
I 

TIM!:° DC/.AY 

COUtJrrR ,_.,A_U_7_~_N_D_.)( t 
...__n_, _ __, ve. ~.;;;c 

L)..JC l/.JP!JT 

LIMIT:SIVITCH LIMIT" ..--------1 lffl'£R.FACC tt-_..-lf-------...:.-1 .SWITCHN 
CIRCUIT 148 

/IJllJBIT 
OVE:RRJOt:: 

/99 

---------------------------------------~C.ATIAJt:; ~ TIMIN<; 147, IS.'?, IS'4, ns iiACi 
• X(Y) 

MOTOR _._..__..,.. . ._, 

.J0"7 I ··17 DIG.ITAi.. 
CMD • .t ,<:>/ INPUT G ('V.'iOA'c 

~ ~ 11.'~U u;,, £: ____________ ...., 
:!;Y!51C:M CLOCK: .OW!;. /?7 

.··, 

1------1 ... X('l")Moro~ COAJn?.oL._ _____ -+---------' 
f/S', /IC. I /17 



••••••• 
SCO'N 

HI 
13 12 

RSI& 

9 

m 10 17R 2 
II 

CONTROL 

NUN 

I. 

5 

3 
4 

11 
c. 12 e 
Oiil!o$CO. 

B&OP 

S F.UNCTION 
CLOCK 

s 

10 

6 

20R 
846P 

9 

5 

10 

iFOOi 

$f002 

SFiiii2 

..•• POI>+" .... ----------t----.---....;.----..,,...--3 
4 

21R 
II 846P 

"' 6 ·12 
03S"I 

6?>6? 

NOTE: UNLESS OTttERWISE SPECIFIED 

I. RESISTORS ARE RATED IN OHMS, i5% ANO ARE 114 WATT .. 

2. · 1.c.'& A~& to\O'TOIZO\,.A. PT.\... MC:- SE-12\&S .OCZ t:iQ\JNo 

5. 

6 SFD04 

9 SFOii4 
( NOT USS.cl) 

C) 

to 
23R 

NEXT A!iSY 

DISPLAY 
CONNECTOR 

J06 

. ., 

SIGNAL TRACEABILITY 

SIGNAL SOURCE 'ADDITIONAL LOADS 

CONTROL ·112 1es 

DOOi 11~ 114,11a, 17.1.1c&-r. 

0002. 11a 114, 11e,1.'2.\ 1 IG>"I 

DDO-t II!. 114, 11e,111, ll0"1 

NUM 112 l"\d 

RSI 165 1oa, 14~,1qo 

RSZ ISS 1oa,14q 

S'CON ·110 . 112 

I 
l:);:;=-=8;.....-+-< KK RIGHT ROUTE LITE 

i 

8 II 

Rll4 
270 
7 

US~DON 

NN OUT ROUTE LITE 

DHCAIPTI~ 

'" .. DOCUMI:"" CDN1'AINS ••Ol'ltfl:1'A•Y .... 0.MIAflOllt ... K. .. •MAL6. '9UT'•• ••r•c.rtu<•D o• ...... ~·•••tO TD 
~""&• DOCUMINTI oa OfSCLOHO TD OfHt•1o "" ut•D l'Q" MAMtlPACt\o1 ...... CHl .". , .. ,. ... ""'•N•C. ••°"°'-'' 
.. 111110• WMl1'1'1 .. H•MH.lolON u• .......... u·u:: •• ""'.>UCTI. 

....... 1800-0103 B 



J/f 

,--. . 
READER 

CONNECTOR 

Jl2 
I ROI 

TRACK l A> I 
4 

1 5) 13~!oA. I 
B> 

RD2 
TRACK 2 

9. 

l 10)13~:A. I 
RO~ 

TRACK 3 C> 
4 

l · 5)13~3SOA. I 
1104 

TRACK 4 O> 9 

I )13~4 I 10 eeo~ 
13 

14H 14 
12 e.s-rA. 
4 

ROS 
!RACK S E >-'i...:.;:::::_.,... __ +--------.:.:::J..--

14H 
2 

3 :!>B'tA; 
6 

14H 
5 

7 aB"IA 

14H 
e.e"tA. 

14 
R07 

TRACK 7 H :>-1~;.;..-1----1---.....,---t-----. 

a&'TA. 

2 

:!!.8"1A. 

14J 
II 

ROI 
TRACK 8 J 'lo-1--:.:....-1---4----6----+--"'-'T--... 

9· oS"IA 7 
14J 

5 
6 23H R4l1.----+-------+---.=.&..-..,. 

750 
7 ,, 

ASC. · 

2 

6 

7J 13~:0A 
II 

12J 
13~=0~ 

6 

7l 13~:0A. 
11 

) 13~3 12~ ~ ~eoA 
4 

14K 3 

5 ?>BOA 

9 
14 

14K 
10 i5SOA. 

II 

14K 
13 

12 3SOA. 

6 

14!( 2 
7 ~A. 

: 80001 :.·· 

80001 :.:..-.: 

::::= 
: 60004_:_ 

sooo4= 

:soooe._· 

rBOooa ·• 

BOO!'- : ..... 

soo1c • .-~:., .. 

BOO~'Z.:::·: 

BOO~'Z 

BOOC:.4 

80~4 

BD\28 .. 

00128 

S!GNAL TRACEABILITY 
-

SIGNAL ADDITIONAL LOADS 

80001 105, 106, 113 

B500i 105,, 106 

BOOOt 105, ' 106 \ 113 

85001 105, 106 

80004 105, 106, 113 

80004 105, 106 

80008 105, 107, 113 

8500-a 105, 107 

8QOIC. i05, 107 

BDDIC:. 105t 107 

BD03'l. 105, 107 

BD0::-7. 105. 107 

800~4 105, 108, 111 

:3DCG4 105, 1013, 111, 112 

80128 105, 111 

80128 105, • I II 

ASC 108, 112 

ASC 108, 112 

NOTE< UNLESS OTHERWISE SPECIFIED: 

l. RESISTORS ARE IMTEO IN OHMS 

:1:50/o ANO ARE I/ 4 WA TT 

. 2. I.C: 1$ A.12& $1G~E-TIC5 UTtl..051C llt 
SP Sli-12\&$ 0'2 E-Ql.,l\V. 

1'Htl COCUMfNT CONTilltN' ••Oll'ftllTAriY IHron .. ATtl.)lf W•U(" ..... l.L NUf .... ,.,,O\~"(fU o• , ........ ., ..... 1) to. 
Ontt:• OOCUMl"l"'lft O• 1)11.Cl.0!1.l'fl TO 01Hk111' Otl uu (I 1'0111 lilllV•"1•ACflJfllt"'G Vft A""'f OIKf.111 Nt\,.lsh ll'"H"'.'.'t!,11' 
•fli:.IUlt. "'"'""·"' #fflMU•'>ION 0,. 1. ... ,,. .... u"nc •11100VCT~. 



i""HH.ll 

6 

7)13V::o~ :ei;:>oot 
80001 

II 

12) 13~=0" ::: 
6 

7) 13~:0A : 80004 

60004 
II 

)13~3 :soooe. 12: aaoA 
80008 

4 

14K 
3 

BOOl'io 
5 ~~ 

eoorr; 

9 14 
10 

141< ~003"Z .. 
~aaA. 

B003'2 

II 

14K 
13 

800::04 
12 .e.aaA. 

I . J 

SIGNAL TRACEABILITY 

SIGNAL ADDITIONAL LOADS 

80001 105, 106, 113 

80001 I05, 106 

eoooi 105, . 106. 113 

80001 !05, 106 

80004 105, 106, 113 

filj(5C;! 105, 106 

60008 105, 107, 113 

EWOO~ 105, 107 
f---· 
60011;. 105, 107 

S[.JDIC. 105' 107 

6003"1. 105, 107 

800~1. 105. 107 

BDCC.4 105, IOB, 111 

600~ IOS, roe, 111, 112 

80128 105, 111 

80128 105, . fl I 

ASC roa, 112 . 
ASC 109, 112 

NOTE: UNLESS OTHERWISE SPECIFIED: 

I. RESISTORS ARE RATED IN OHMS 

:t5% ANO A.RE 114 WA TT 

2. t.c; 1s A.l'Zli 61G~l?TICS UTILOGIC 11, .. 
· SP 6IO-t?UrS O'Z t:-QU\V. 2 

7 14K »------~ BD\28 
.-.---.:.'--...- !iSOA.. 

""'' r.oc-u .. ,,.,. <O.,.,,..,,.., ,. •• , .... ,, ,. •• ., •""'o'""'""'1''0"' ,....,c:,. 11>1•1.L ""1' •• ,., .... etu ... u n a••••'"•"• •••IP' 'tO 
01'HI .. """'' ... '"" "'" i11•Clo.C'1UU YD oou:•• (Ill U\41.Q '0111 WAIUUA(n,1111- ,,, ...... 0, ............. ~ • ., .,,, .. """ 

!---·----·<--------.. 

I. 



SIGNAL TRACEABILITY 

SIGNAL SOURCE ADDITIONAL 

80001 104 106, 113 
I-=' 
80001 104 106 

80001. 104 106, 113 

uooot 104 106 

BD004 104 106, 113 

80004 104 106 

eDoos 104 107' 113 

BDOOS 104 107 

8001"' 104 

LOADS 8001<4:> 104 

8003'2. I04 

BOO:':>'l. 104 

800~4 104 

800(;.4 104 

00128 104 

80128 ·104 

EV PAR --

.107 

107 

107 

107 

100,111 

1oe.111,1iz 

Ill 

I I I 

14q 

~:IT't.r:.· I 
1--'------------.i-=.·'~ ..... <,_•.., . ._ __ 

Dl:SCMIPJION 

Tttl• IDOCUMr .. T CON1'AtH• PIUt••1•1'A•Y l .. ru•MAH"'" 1'ttll'H a.4 .. L&. lllfO~ •• ,.,:,ll'llt(!O"CtlDOA T•&#0111 ••t'D TO 
OJttUI UO<V"''-'''" O'l Ol•U.OUD •o OfMllH '-111 LIU()''"' M•Huf'.U1\o .. IN$ Jft Alill¥ OIMC ... ,v .... uo· WllH~..,,. 
••• .,., .. """"'·"' P&.tlMl\\IO" or '""' "O•ltll( '"'00U~ '"· 



. -&DOOi 

&0001._ 

-- BOOo4 • 

6DOOi 

iDOOi" 
~ 

to!OHS'. l.'Nt HS OT;;f RW:Sf ~PEClfi(O. 

I. l.C.'6 A2& GIG'-IET\C S IJTll.OGIC \I> 
SP 'S'E216-S Oto? GQUIV. 

2. 80001,BDOO'?.te~ REPRESENT TAPE READER 
TRACKS 11 2, ANO 3 RESPECTIVELY 

4 

6 
9 
7 
II 

JO 
12 

s 
3 
4 
7 
6 
9 

12 

II 
10 

3 
4 
5 

9 
7 
6 

12 

11 
10 

3 
4 
5 

l 15H 2 

310A. f 1 ;! ~' 
·"' 

15H 
14 

!>10A 

15H 
13 

~10A. 

ISJ "n.2 

?>10A 

~ 15J 
14 

e."!O.O. 

~ 15J 
13 

3'70.A.. 

l 1sK 2 

'O"TOA 

I 14 · 
ISK 

' /;.,o...., 

I 1sK 
13 

a,OA. 

l 1sL 2 

5,0A 

-- BOXXO --
...... 

BOXXOA SIGNAL TRACEABILITY 

SIGNAL SOURCE ADDITIONAL LOADS 

..... 80001 104 105. 113 ·- BOXXI 

80001 104 105 

BOOOl 104 105, li3 ..... BOXX IA - 80004 104 105 

BOOOB 104 105, 1!3 

BDXX2 BDOOB 104 105 

BOX XO - 108, 109, 0111 

_., BDXXOA 112 BDXXl --
BOXXI - 108, 109, 112 

.... BDXX4 
BDXXIA - 110 

BDXX2 - 109, 110 

BOXX3 - IOB, 110 
BDXXS 

8DXX4 -- ·109, 110 

CIOXXS -- 108, 109 
_. ODXX6 BDXX6 - 109, flO 

BOXX7 -- 109, li0 1 111 
' _., BDXX1 -

QH,lQ<Y.J_ 
•1"h .. , .. 

• \\ f. MA.,H. 

'"'' OOCU ... U•f CONTAIN• ,..0,.IUI , .... v IN,(.>lllMATU)N ""';" ...... u.. MOT •• •r•ac.u~;f •o Ct• , ......... , •• ,.0 TO 
OT"Ut OOCt.IMl .. U Oil Dlt.Cl.OUO TQ OTHl.lllo CUI "UO P,Plll NA"U#ACl\olltfN8 OJI,.,,,._ (tf"fill P\iJINloJ •·'l•OVT 
Plll•Oll \lllllUffl:H .. Clllll•UUIOM (I' IVNl:•GIS1•.C PllOOUC:ll. 



-17 
.~ - . 

~~-

. ~ Y. f_ '/I; lU~ 4 !i . 

..... ,~ ·------- -- ---
r...t \( •11- £,•)t-1 _( .. · ' i car r &. ... • •·; '" 1. -- -.. A j ~G'V Petz wC.O 411. r:~;.,i t. · .. -

j 1 I 
12 -· - ·-- .. ~ &0006 ..... 
rQ) ISL 

13 - BDXOX &001(, ...... 
11L -- 3"l0A. I 

&00?>7. I ,.. 
6 I 

7}15L 
14 ..... BDXOlCA 

9l 3,0A.. 

3 ' - -&t>OCS .. ..... 
~ISM 2 - BOXllC 
41 ..... SIGNAL TRACEABILITY 

510A. 
12 SIGNAL SOURCE ADDITIONAL LOADS 

IQllSM 
13 ,.., BOOOB 104 105, 113 

1!1. l!."\OA. 
65008 7 104 105 

-- ~\15M 14 8001<0 104 105 
-~ eox2x . ,.. 6l . .... 

:!>10A. 8001~ 104 105 
5 

4' ISN 
2 8003'1 l04 105 .. •. BDltzXA .... 32 ,. .. 

S"\OA 800~"2. ·104 0105 
12 BDXOX - IOS, 109, 111, 

IQ\ 15N 
13 I 112 _ .. BO>t3lC 

111 BOXOXA - 110 
5-iDA I 

6 BDXIX - 108, 109. ll2 

al5N 
14 - BDX2X "'\ SOX4X - 109, 110" 

. &c:>O?>'J._ :!>"?OA I -- 3 80X2XA - 110, 112 

li15P 
2 80X3X - 109, 110 

.·. . .... 8DX$X 

Q."?OA 8DX4X - 109 
9 ' 

~-ISP 14 BDX5X -- 109 
8DlC6X 

'S"lOA. BDXGX -- ·110. ll2 
12 I 

BOX7X 111 1 112 
IQll5P 

13 --i - eox7x 
111.. 

I 
..,.. 

:no.c.. l 
'tlOHS: llNtlS~ Ofllf"WtSt ~l'fClflFO. .. . ..... .. . I 

'· 1.~.'!"· Al.."t:; ~,1,~,~\; TIC~ UTl\..00\C:. 1\1 
! SP ~Gl:.!IG-'!:. OIZ GQUIV. .. 

to••·~ ... . ···•· 
2. BD008 REPRESENTS TAPE READER TRACK 4 I 

- I .•. .. 
t. eoo:iz REPRESENT TAPE READER 

., 
3. eoo1c. .. .. ' . . 

TRACKS 5 AND 6 RESPECTIVELY ' 
I• ' FOR ASCII CODE ONLY I 

i .. 
' ~ READE~ ' 
' "'· BOOIG BDO~'Z. REPRESENT TAPE .. 1 •··· - ·-

TRACKS 6 ANO 7 RESPECTIVELY ' : 

FOR EIA ONLY . I ... 
' ... ~r OUCAIPrlON ~::·r ~~~-

,..UrY, Mll(tf • 
PA,.T NUMHft 

... .. .. ~ '• 
TttlJ Clt)(.U~t:llritl' ("QNTAIN' PROl"•l¥'fAl!lV '"'OftM4flON IJJWIC.H l~Al.L tf()T ., fll••CDIJ("•n o., ...... ,, •• lO: TQ 

' 
. ' . 

OtHl:A oocui.u1T• o• OIULOlilO YO OTt1r:•• OA IJ1oJ-0 ro111 •ANUf"l','l'UNIJfG 0" """ OJ«t•1"'1lf'Uat •flHO;JY 

' 
I 

,IUOR W'Ulllllf PlMMll\ION or IYJr••lllC..IS.TIC: HIODUC:.U. 

f 
lO\..llA"'Nt::ll '-IN!.f:S5 .. ;('. p_/?._.__ O#,f1 I 
OT"lll'IWIH l"l.(.U'll.Q 

,, ..... ,, .. , d. SVN(f(CISTIC PRODUCTS, INC. ... .1001. AhQ"-ll CHl1a1, Q o.-.u (..6.., A $.uhi.,.Jl•'Y ,,, C.v1ftoft Cut'p..~r•'tiQl'l . 
' 

i.fl t ..... , irH' 1.cc,."'· S..11ni AA.. C.W1rr..fr .. 1 ' COloiUHTMlC:.ltVAhOOU'f """"""'•" PAlf 

0 
or •Ot.il'fn Y.u• .. oe!I. 

' 0 ""'"L0G.t •Ci\Hi'ol 
llllntOVll $1,HUU "-hD M ... T&MlAI. Tr-141; !{)I./ NO. 2 •flaAK Al.L J"'AllP &OQll 3 TO I OIJT (:• e 

r11011•1t ...... 1··- · ;·: ... -·-,ti - n 1 r,..., J: NEXT ASSV _.,_.,.__~l)SC_c,>_()N_ ·- - --~--
,,.., ___ .., -·-~"= ~-'~-~_.~_.,a=.-.~~ •• j,.~~~ .. -._t,-,'=T!o, 

~--'"''' --~ ·- -- -- -----



--~ 
FWD 

m 
RSI 

AW 

~"°"4 

ASC 

--
--...... 7 

,17H 
6 -- R.S\F'WD -- S11A 

7 if:: 

J IGK 5 012e 

./;,&"IA . 

4 

~117H \ 2 0129 

5 ./ _.. 

~,,"" 

. . 

.... 

NOTE: UNLESS OTHERWISE SPECIFIED 
I. t.C. 1 $ At2& ~IG~E-TIC"=>. UT\\..OG\C:. 11, 

'e.P $'W~lwS OCl ~U\V. . 

r' 

7 

~IGJ 14 
ASCSTD 

3,AA 

5 

3Il7J 2 
4} 

S,OA. 

10 

11_) 16J 13 
12 J EIASTB 

3,4A. 

7 
6l17J 14 0130 .. 
iii / BOXIX 
~,OA.. 

BOXX5 . 

10 • 

lfl17J 13 0131 

111 _.. BOXXO 
5,0A. -. 

BOX OX --
4 

!:117K 
2 01!2 

..... BOXX! --S10A. 

. 
12 

10I11K 
13 0133 

ul l!OXlll --

3 SIGNAL T RAC EABILITY 
I .l 16K 2 . 

SIGNAL SOURCE 

4 fes7A. 
. -- A$CST8 

ASC 104 

ADDITIONAL LOADS 

112 ----
ASC 104 112 

ASCSTB --- f'\2'11\f 
109, 110 • 

13 BOX XO IOG 109, 111 

l 16K \._14 . _.. 
E!ASTB 

BOXXI 106 

12 &B"IA. 
. 

.. BOXX3 106 

109, 112 

110 

10 BDXXS 106 109 
.. ·-

9 [ IGK 
II BOX OX 107 

ae,A BDXIX 107 

109. 112, II\ 

IOS, 112 

13 600"4 104 ros, Ill 

12j 17H 14 ..... Eoii BD004 104 111 . 
!!>"r"IA. .. 

EIASTB -
105, 111, 112. 

109, 110 

EOB - 112 ) 14 '1 

FWD 1"11 0 

13 RSI IBS 

12_f 17L \. 14 7 OB 
6 

Rs2 EOB 16S 
11} ~"J"rA ' ~OA 1ci1 ; RW 

10~. 14:'1· 1c;o 

!OS, 149 

ISO 
i 

RWSTOP - l''H 

10 Mt2W - 109 

?j 17L\,.G iiWsTOii EOB ....- l C\I 

91 ~"r"TA. 

9 

7J IBM 6 
10L a"'!,A 

. ··- . 
_9 

l iol ISH 
14 --I 080.A. 

RWSTOP 

... ,. DtSCRl'110N '"~f HUMflft 

'JHIS OOCVMO:NT COl'll'"'"' PlllOll'tUl.TAlil'f lflP'OIUolATIOll lflllHlf;H ltlALL NOr IU lllP'J&Ot••,.'CE;JI o• r ............. oTO 
orur11 UOCUMl:'.NH Oil t'Jl1('t.0UO TO QUlf~ .. Ofl vu.c ,.0. lllANYllA.th ....... a (lfl ....... tJ'l'-N(ll ~ .. }'( u •iTMOVI •••Oil ... ,UTf&H PC:AMIU.10 .. 01' lV~llllQIH'IC .... c.u ... c1t. 

.~~1'.::~::·: .. ~~.~~::, ~" / • •J r·. ..._ --~~~! ~ RVNnv:i-;ru: rnonuc:1 ~. INC. 
, ..... .·;.: ~~~·;:. rurrir1n · A ••••• / (- .. I.. 1" .. t .. •·h••• .. t t: .. u ..... '"''"'''"'•'i"*' 

l-------+-------lcuNLAMl'IU~lfYAldl(>\.llt":•":":.,,.,,•o'"'•""•o,----;-._,0,.,-• .,.,..,t ~-~ l~Jl M..111w. fo.Hlla A.w, C11,fi.,... 

or1101.mnu.a .. fH TUI.~ L0v•C v,;.c,·~:.M.-

CDNfROL C~akACTER 
Dt:CC0£R 110_··-'-------

~~----~--~--------------------------------------------------------..t...~="·~·~~T~:;::SY~...J.~....!:.US~EO~O~N:.._.__;i..:::::::..~~..,...;t....:::;;_~~~~~.J.;;•~;;.---~~~·~~·-"w~~~.L000-0!0~8 ff!, 



II•'"'"" .. ' I ~. I""·".,.,". i ,•; ~:._' '- ;:--:1 :---+---------- f--r-
-~-i-

I I 

-------...,,;~·.----------------------------:-.. 
' '.J " 

l.t•'I "•''• ... --
_,,, 

7 3 S;Gt~ .. \l.. rn 

f I 16:<)2 .. I SOUf~CE -;.. 

7 
ilt6J 

14 

""' t.$Cl'.T6 
SIGNAl. 

4. < ~37A. .. I 
..... ,r . .-rsc:m1 -- 6 RSTFWD 9 ASC 104 101 t7H , . ... -'J;ao i "Ii At, !'I -< .JIS-53 s 

II t.':;C 104 -- $i1A .. 

l 
I 

L LO:..Ci~j 

I 112 

11?. 
5 -< J\'C-50 

~\?1....\0\) 
"tJ 

3Jt7J ·~2 ASCST8 -KC:W 
. 10'.J, 110 

.. 

AW 

.. 

. 

7 

6[ !GK \._5 01?.a 

4a-:.r.. 

-
.. 

~ 

. :Sf :7H 2 012<) 

sl -.; 
~,-.,,:... 

Non:: UNLESS OTHERWISE SPECIFIEO 

I. 't.C.'~ A~C: 'CIG\..lt;.--TIC'C>. UT\1..0G\C 119 
~P 'G'Wt;?IW-S o::;: GQUIV. 

... 

0 

I 
I 

I ·. 
l 

· . . . 

47_ 
o"!OA. 

. . 
10 

fil16J 
13 

. £1A~TC 

S"!4A. 

7 

(}\ 17 • 14 01!0 
')l \J 9 

eox1x -~"10~ 
eoxxs -i;.o. 

10 

J~ 17J· 
13 0131' 

ill ooxxo ... 
:no A. 

SOX OX ..... 

4 

• sJl7K 2 013:! 

31 BOXXI -,,;.· 
:!>"/OA. 

. 
12 

!Qj 17K, 13 01~:'1 

u}_ ·80Xl<llo - .. ...... 

-
13 8CIXX0 l "\14 . 

. . 
8DX:<t 

16K .. £V.STa 
12 e.e.1A BOXX3 

10 BOX XS 
. . 

. ] 16K\_ll fJOXOX 

9 oG"!A BDXlX 

13 SDv:..4 

12J l?H\.14 
. --~ 'f-=:_ ___ 

...:. ffi UCC0J. 
111 /~"liA. '.,.. 

,\..., __ ' : Ci.:.STa 
' 

[ot; 

F'.'10 

13 RSI 

106 

106 

:ot: .. 
. ~. 
!VO 

107 

107 

104 

l 104 

I -
-
\91 

185 

110 

IC;) . 
109, 112 

!03, 1!2 

·10:;, l 11 

, · I I! -

,.,--1 
{ ) 

.. _ ~-
. ;0::., II 

. l 
0 

10:">, ~4Cf,, le,,:) 

12J l?L \. 14 7 Oel 
6 

I ...... toa RS2 \f3S. 
I tl . /:.-rrA. 

i l 10'.:., 14'1 

I \ t .z..>,OA 'i<W 1'1 l 
I 

ISO 

RWSiOP - 191 

?0 Mt:!W I -?Jl7L '\G ~ IEOS ....-

9} ~1'1A. •-- ·-

j, I;) 'J 

i •Q.• -
I" (• 

"' J 14 .. 
1 f) leH .. 

10 oSOA. 
S:WSTO? 

9 

7J IBM' 6 
101 '/aii;... .. .• 

... ,. . 

..... 
lJRll-l ING- MACH!Nt:' I .;.-,-:r;-1.:...;;;;.. _____ -l 

OU.:"-of'1,(l;f .. :.~.•,, 1.:~2 ____ .. _'_' "-""-"-'"----! 



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

·-"--~-" ~- ---~~-~- ~ -~ 
--- ----,--

19 e ~ t 'II ~,!(;N:ei----. ~ -
!-'·"" .. 0::-l ~Jt:,rr·~!1~1,.. 

__ .. ,,., 
0 \l( l A""f,:.•fAl 

'-...-/ 
CZ~PG~e<:.o ~1'2. i:~ 

.,,__., 
A 

1 ·r 

-• 4 
BOXIX ..... 

3f IGL 2 ; 
MCoN . ~ .. 

51 fa,7A. . 
SIGNAL TRACEABILITY •. __. 10 

; EIA$TB 7f SIGNAL SOURCE ADDITIONAL LOADS __. 
IGL 

6 . .. - BDXX4 ..... 
91 a"77-" ; .. ·~ 
13 

ASCSTB IOB 110 .... 801CX6 -.. 
1if IGL \_14 . 

121 1'"1"7A 
... . H'C'OH 

BOXXO 106 108, 111 
I 

3 ' BOXXI 106 IOS,• 112 
sT !GM 2 

• 
I 

BOXX2 106 110 
, . 

41 'e.,"1A. j •. 

' 10 · 80XX4 IOG 110 i 

~l IGM \_G I ...... xm BOX XS 106 108 
' 9 :>,,A. 

BDXXG 106 110 i 13 . BOXX7 ...... 
f2116M "\_ 14 

l 

BOXX7 106 110, II I I .. . BDXZX ...... 
,J :!>"7"7A. 107 108, ·I II, 112 eoxox 
II 

BDXIX 107 108, 112 
BDXXI H 17M\_14 -• Y'COH .l 

/a-i7A 
..... 

BOX2X 107 110 
• ASCSTB ...... 

107 110 
__. 5 BOX3X .. eoxu 

~l 17M \_z 
; 

107 
I 

BOX4X 0 ' 4 3,,A 

BOX5X 107 0 10 II - BOXX5 ...... 
-if 17M \_G mm;s 112J ISH 

13 
MINUS BOX5X 

91 a,"1A I ~SOA 
EIASTB 108 110 12 

BOX XO 
1if 18M\_14 M'CON. -- ll'Z.. 18S 80X4X 

131 :. "1'1 A. MlNUS -- \'lC. . . 
. 

'MIZW 5 t: MC6N 112. 185 
• .. -~ 

j if IBM 2 -- -- AWc"O'H . ! ... 
NCcrn 112. 114, 18$ j 41 3"1"1A. -- BOJCOX 

XCON . 4 - 112, 18<0 sf 2 
YCON 

... : .. 
31 17L - 112. 18'7 

S,"7A. BOJCXZ ...... 
rrwcON - ICf 1 ; .. .. 
Ml<W 108 0 . 

1111:,..T OlSC"U'TION l ""·1""-J PA.AT NVMfltR t'l.:111 f'(lll 
•~!>.,., .. -.c~. 

SPECIFIED 
THI' flOCVMCf'ilT CO"TAll'\IS .. fltO•J11tTAQY ll"lrUlllr.IATtO" W"IC>f hHl\.L NOT et fll .. •l'IOUCl'O O• T111Ah)•t:••f1l TO 

NOTE: UNLESS OTHERWISE t)THl:lll DOCUl\fl:,..TS o .. nl•ClO\rO TO OTttl:ll' 0111 u1r:r, ,.0 .. MAHU•ACTl"U .. 0 o• ..... .,, GtHtltf'l,l .. .-0$( "•tMOVT 
••uo111 WJllT1 fN Pl:lllMIS\ION o• IVHClllOtlT'IC Plll<HlUC TS 

1. 1.C.'& AQ'C- ~IGNl:-llCS UTILOGIC II, TO«•••n• """" •• I. LI:.,'·- _r, .~·.'~ k. SYNE'1<•1~7:C PllOOUCTS, INC. . &P .S&IZl'G& OCC: "e-Q\,llV. 0~::"w:;,.;.!"1:::d~: t:Hl:C.oe•D l DA ft I A ~"i,,;,1.uy .,., c .. 1eron Cor;'O"•ftM 

ca!c•,•,..,~;:::., ~:P':~, ,.,. ... ov~o f D"-'• , ...._.....,\., 1007 ,_,. r. ...... ~,... Atl•. c.;.trvf'lia 

o••noNnT.I"··°'• _ ""·• LUh!( LJtAr.f.o·t.,.!-

o<MOY••u•u.-o "~ . CO!HllOI. (fiARACTER 
11...:AtcALLl"•~.-roau J..----£,E.COOf-q NO z 

. 
... :----- . . l2:::1~~!§_QO :.9lQ~,. .. f: NEXT ASSY USfOON 



SIGNAL 

ASCSTB 

eoxxo 
BDXXI 

SDXX2 

60XX4 

·" BDXXS 

BCXXG 

eoxx7 
BOX OX 

BOXIX 

eox2x 

80X3X 

90X4X 

aoxsx 

E:lAS TB 

MCON 

!.'?rlUS 
I-=:_ 
MCuN 

~ 

XCON 

YCON 

RWfON 
M'2W 

~--~~~~~~~~~~----...... ---...... ...u--~--..... ~"""'""""'------------~ .. ~---....,*-.... ~~·;·,;;;-.;;;-.;;;-._-~---_.,--~..--:,,~t~- ' 

··.···-a .. ., 
'-~-

OOXIX --
SIGNAL TRACEABILITY 

SOURCE 

!OS 

IOG 

IOG 

IOS 

106 

10& 

IOG 

tOG 

107 

107 

107 

107 

IC7 
107 

108 

-
--
--
--
--
-
-
103 

ADDITIONAL 

110 

IOS, 111 

/08,' 112 

110 

ltO 

108 

110 

110, 111 

106, ·111. 

IOS, 112 

110 

110 

0 

0 

110 

111.. 18S 

l'ZC. 

112. 185 

112. 114, 

112. 18C. 

112, 16"-

1"11 

0 

LOA OS 

112 

165 

ElAHB 

BOlCX4 

· · BOlCXG 

BOXX? 
OOX2X 

BOXXI 

· ASCST8 

• · BO>t3X 

BOXX5 

B~X5X 

eoxxo 
&0~4X 

eoxox 

BOXX2 

-• 

' 

~ . 

~ 

.. 

NOTE: UNLESS OTHERWISE: SPECIF'IEO 
f, l.C.'$ AQ..,_ 'e>lGNl::-TlCS UTl\..OGIC lit 

E>F> S'G:lZl'W~ 01:1: 'e-QUIV. 

2.. JIB 1$ s-rep AND ReP!fAT 
CONNt:CTOR.. 

' ' 

•. 

' 

;-.~"'-, ... '!>-, --·~WWl·---;~:7;:~......,,.,_-~ !~~-·;~.::::;:-~· 

4 J/8 
(o'fBDl ~ 8 2 ' 1"""' 3 16L 1 liCOH sl /s,-rA ..l'.'L 60 

10 .J 58 ?f IGL 6 ~(0'1801) 
v 

91 fa"T"IA 
13 

' ill 16!.. 14 
JL ·NC'ON 

121 T 
~, 

~7"7A 1:; 
3 , 

78 ~ 161'0 2 . f061"1~/) 4 ?o,1A 

10 

7f IGM'"\6 (O'fBl3t 
XcOH 

9l_ S,,A l 
~ 

L 93 13 

12f !GM 
14 (0480/i v 

I~ !>"1"7A. 
I! 

14 (o3Bll) _ ... Y'COii ~17M I . ;}"17A ~ 

1--1 ~2... 
5 

(o3Bclti 
. _x 91 iif 17M \.2 v 

a1 _/'"il"f1A 

10 II t 
I I 

Jf 17M 
6 MiiiiTs 

i12l ISH 
13 

I 
MINUS 

3-r7A ~80A 

12 .. 
I: 18M 

14 x- ~--1 

131 '/~,,/.>.. 7;1 
5 :W(18MOI) v 

I 
'~ ISM'"\_ 2 .... -. ,_ 

c.. iiWc'Oii I 
41 h-r"IA ~ •4 

sJ 17L 2 
.. JI 

31 :J"!.,'7A. 
8 

~-
3 

('.'~·''.I ... . ~··7z. ...__, ___ ---'-fs~j r i ~---:z. ___. . ___ i.y-' :J>R.ILLrNG- MACHINE 
/I 0 g -_ .$tt_B_..,-· :-----.-,-.. -.,,-r,-o~__:---..-::--:':.~:-:r:,.,_,.,,:";.-;,----.-,..-,-~,-.,...,-,-. ---i 
\' ~·-"~·-----~-"-"---~·-·\·-"~"'~'~.l.~---------1 



----------------------.... 11--------~;---.--=-_ _::-__ -_!;;-:::!..:_7V7·'~:.·: .. 

'·· ·~· j""A'0 ' I· 12ev ?e~.'..'...'e~~~ 41?.. ·-;~~: •.. ~~j1 o•" • ... ,, •• , 

8DXlltA 

IDXDXA 

ASC$T8 

80X&X 

£1AST8 

8DXK2 

8DUJ 

80lC'llC. 

80KX4 

80XX1 

BOXX& 

10112XA 

80XJX 

--

-~ 

_., --

: 

..... -
-

.... -
.. 

- .. 

.. 

NOTE: UNLESS OTHERWISE SPECIFIED 
I. I.C.'S Atz& "O\C:.1-JETICS \.l'T\\..OGIC: llt 

SP '&&iCi?lwS OCl cC.\llV. 

.;[,.. __ ..,.._ ---------------r:::t'?,+------· 
SJ 14M 

2 -41 'a,lA 
12 

11114M \_t4 
13( a,"JA 
7 

fil 14M \G 
10] ~,,,.. -
5 

aj 14N \ 2 
31 8,""/A. 

10 

TI14N 
6 -~l -. 
'!!o"l,A. 

II 

12J 14N \._14 • 
131 .../~,,A. 
4 

~ 14P 
2 --sL ~"'71A. 

12 

11l 14p ~4 
I~ £!>1"74. 
7 

ioJ 14P 6 

91 -
ia,;A, 

4 

~13P \.2· 
il ?."'771>. 
7 

~13P 6 
1ol -.?>,,A 

II 

I~ 13P \!4 

1~1 f&'1'1A 
3 

·1.f IGP\ 2 
!il_ .f ~,;A -
3 

~ IGN 2 
sl ./:e.,..,,,., 

-· _ -~-~EXT ASSY US(O ON 

SIGNAL TRACEABILITY 

SIGNAL SOURCE AOOlTIONAL LOADS 

ACON -- 0 

AS CS TB 108 109 

BCON -- 0 

BOXX IA 106 

BDX2X 106 109 

80XX3 106 108 

BOXX4 106 109 

BOXX6 106 109 

BOXX7 rO& 10~. 111 

BDXOXA 107 0 
-

BOX2X 107 109 

BOX2XA 107 112 

80X3X 107 109 

BOX6X 107 112 

CCON -- 0 

EIASTB 108 109 

SCON -- 10:.. ll2. 

TCON -- ll"Z. 

WCON -- 0 

ZCON -- 11'2. 

DUCAll'TIO~ 'A•tT HU\118fA 

nus DOCtJM( '1T COPUAlk'S .. lllO"lll'['tlUllY '"''v•--•'l'10H ..... (.•t , ............ "'"T •• •tPlllOfJtJ{.fO o• T"ANS•l:••fJ) TO 
onu:111: POl.UM(l'fTS l.H' 01'\Cl.O\l:O 1'\) 01'M(ft'\ 0111 uuu l'Oft MANU,ACfl,.lllllfrl~ OJt "'"'"' or•=t.lll P.JlllN5C W:YHO\IY 
IJlllOlll WFtllfC:lf f'l[fllMIU.10"' 0,. SY~lRGIJTIC 0'1110•)Vt:1'f. 

i , , 



... --<It•·. '-...-

l'APO 

BOX XO 
eoxox 

16H r;ocz,.. .. 
801.<a 

BOXH ;; .. 
BOX7X .... 

16H S?0(,4 
801U 

A$PK 

• iVN 

... 

• 

2 NOOTRi!D 

s~,t.. 
7 

9 
12E 

17F 
II 

·Eiiii 
10 &S"T~ 

14 
ALLDTAllO 

&$"7A. 

NOTE: UNLESS OTHERWISE SPECIFIED 

I. CAPACITORS ARE RATED IN MICROFARAOS 
20% ANO ARE 100 VOL TS 

2. RESISTORS ARE RATED IN OHMS :1;50,0 
ANO ARE 1/4 WATT 

3. I.C.'S Acz;:; $1<;.1..JwT!CS UTll.OGl<: "> 
i.P ,'Qii"~lliii-~; o~ .~quN. . , . • • 

.·' 

CSI 
.01. 

0385 6 

R96 
IOK 

.. : I\• 

I SIGNAL TRACEABILIT y 

SIGNAL SOURCE AODlilCNAL LOADS 

BOX XO 106 i08, !09 

BOXX7 106 iO!J, 110 

5\,A. BOX OX 107 106, 109, 112 

14 
SPK£A BOX7X 107 I 1"2 

80128 104 105 

8DIZ8 104 105 

800~4 104 105, iOS 
-- ·-· -
t.wrM 104 10~. 108, ll2 

ENAB -- 1es 

RS?K 18S 11c,. 

RUN \Cjl lt~, 18S 

TAP EA 18C) I'll 

SP KER - 14q 

<;,';~ ~~~ 
"nv. ""'"'tM 

THI• oocu .. 1-ffT CQffT ... l!'Ol •flO•ll•(T••V lffll'0" .. "''0" WMIC" ....... \. .. -01' •c ., ""0'-"' I tJ Oil, .... , .. , ••• Q 'l'9 
OTH[ .. 0CCU¥CNl''I ()It O•IClC•\CO TO bfHC•• Cl• tit.ID •o• ....... Vll'A(T"ll•M~ "" ... ,.,,, UTMlll .......... _n& •• , .. '"'6T 
""''"' WOttfTJ ... ,. ...... \ .. Ort O" l'l'fo1l1U111T1C P"IObUCTI. 

~~~;;;~~·:~~1l,~!~ uM~~ '~·L6:: E svt~rNc.sric r~ooucr.s. lf'..C. i---------r--------1 i•.•1 ;~.~~ ~"..G,'-.~ '""Wi:O u::1: /" A!.<..:..u.J.,_~,vf!:.M'IJ'utlCor~ 
1--------1---------li:of'ICCf'ITll!CllYAMOUUl~.,..,, •• ,.,,.,-,uv"'•"'°D----1~-=-.... ~."1, ~'\. 1l~1 M4fo4'W, $...;r<lu Iv•. C..:•fClf,... 

.,,.,_nL.t•'ll)TUt .Ht YITL& i.JC,JC ;J1;.·~;,.,;,,M-

TAP( h(AGf.Q O•T~ 

1---T-".,.·'.,.r_K V'"'~.ric~A-T-!O..,H~---+-~ 

-------------------------------------.J--.::.:NE:.:;·X.:.T ":;:::s:;::.:·"--J-.....:U::;:S~ED;.::O:;:.N _ _i:.o::::;;._ ___ ~;;....--------""~::;. ..... __ [··1cfoo- q~~U .. A .... __ ..................... _ .. 



21 

Yim 

aoioco 
eoxox 

·~ 801l8 

BOXX? 
80X7X 
•J:)C)W4 
80121 

l'2 t.3 4 

5 .lSft 
9 038'1 

H 
~&4 

0Jq14 
-4 

9 

17F 
II 

.£NA8 

' 
10 "B'TA. 

IGH 
14 

ALLOT ARD 
&S"JA. 

NOTE: UNLESS OTHERWISE SPECIFIE.O 

1. CAPACITORS ARE RATED IN MICROFARAD$ 
20% ANO ARE 100 VOL TS 

2. RESISTORS ARE RATED IN OHMS *5% 
ANO ARE 1/4 WATT 

3. t.C.'6 A~er 51Gi.Ji;."ilC5 UTILO&\C: u, 
• .-ae21srs. oia JiiQU\"• . , '· . . .. 

.. 1 

e',"" 
CSI 14 

.01 

6 
038, 6 C52 

R96 l.•E ~JlOI 
IOK 

~ .. ' I ' • 

..... .,...--..-=1 
- D•U&.11•·•·.·•l 

'I :;11:. ,} tr;! 

"!. v1: .. (.>NS 

"·'·-••,•uttl 

REI.... PE::t: E.:C1 6 9 3 ·-

I SIGNAL TRACEABILITY 

SIGNAL SOURCE ADDITIONAL LOA OS 

eoxxo 106 108, 109 

BOXX7 106 109, 110 

BOX OX 107 108, 109, 112 

SPKER BOX7X .107 11'2. 

80128 104 105 

BDl28 104 105 

BDOG.4 104 105, 100 
=:;_.:...-
IJUl'"Jb4 104 .10s. 100, 112 

ENAB -- 185 

RSPK 165 11C:. 

RDN \qi liG1 ISS. 

TA?EA 18"1 IC!\ 

SPKER - 14q 

..... OHCRIPTION ,,.,.,,...,.. ..... 
THI• DOt:UMSNT CONl'AIHS f>lllOf'lllllf:TARV IN1'0IU•ATION WMt(M IHAl,L tlOT •I •r,.llODUtWO Oii 'tlltAN,,.l'll•l'ft TO 
OTHIEll hOCU\lll'"'TS a• PIKL0$l0 TO OTMli•" 011 IV~lln •o• MA .. Ull'ACTUftlNQ Dlt -. .... 01' .. lll Pu•"1Jf. "•TMOV't' 
PIUOfl 11\o'llt"llff f'll:•M11-,•0~ OP •vNrflO••TIC PllODUCT:I . 



SOX6X 

IOXXOA 

.BOX7X 

. BOXXI 

8DlC2XA 

BOXIX 

10 
II 0144 

22H 
9 SS"1A 

13 
12 20H 

14 

II :a.-r7A. 

20H 
6 

?!o,'7A 

3 

21J 
2 0146 

4 SS"'fA. 

3 
5 19H 

2· 

4 5"T"TA. 

10 

9 19H 6 
7 ?S"T'7A. 

14 
19H 

5,"l'A 

ALPHA 
CHARACTER 

7 

9 48 6 0315 

10 :,,74 

II 

12 48 
14 0316 

13 011A. 

ti 

12 39 
14 0318 

13 S'T"'IA 

------
SIGNAL TRACEABILITY 

SIGNAL SOURCE ADDITIONAL LOADS 

ASC 104 ros 
ASC 104 108 

SOXXOA 106 0 

BDXXI IOG 108, 109 

BOX OX 107 108, 109, Ill 

BOXIX 107 108, 109 

6 
ASC 

5 12 21J 
7 14 22H 0145 13 

BDX2XA ·107 110 

BDXGX 107 110 

BDX7X ·107 111 

BD<X>A 104 105, 108, II t, NrrM 13 18·~·~14;:... __ 
HUM. 

CONTROL -- 103, lSS 

£08 roa 1.4'1 

MCON 109 11"2, IBS 

NCON '109 l"T4, 1135 

NUM ·-- 103. 1"10 

SCON ·110 103 

13 

14 10 21J 0147 .i.-~-1~2~-"'i!oS'l~ ti 21J 
Ase 

..... __ 9.:::..L __ &&"TA. TCON 0 

3 
.._ ___ 4-t 29 

5 
2 o:m 
5i"\~ 

4 

5 
4A 

---------·COiilriOC 

CONTl!OL 

•er. 

XCON 109 1si:::. 

YCON 109 ISG> 

ZCON 0 

CONTROL -- 1qo 

NOTE: UNLESS OTHERWISE SPECIFIED 
I• t.c.•..s Ai<:& ·s1G1JGT1cs. \JTl\.OGtC "• 
5~ G•~lw'& O'Z E-QIJIV. 

0£SCRIPTiON 

,. ... , OOCUMEHI' CON'f .... INS l>llOPRtt;TAltV INl'O .. MAJfO,,. WHtCH IHALL WOT •r ....... t'UUC~C o• ''""""'Ft••t.O TO 
OT ... Ul OClCUhlt.NTS OA Dl$CLOUO 10 01'HCflS o• LISl:O ro• MAtlUl'AC1'Uli01Q O• "'-"U' cn.-.ic:• f'V•N1't W!t'KO\IT 
PAIOlll !1111' .. TTl:N •.E11~t!UIDH o# sv"'C:"QISTIC '"OUUi::Ta. 

~::::~ff~.E:.~~:-,~~~ .,, I< c.L....--1--------1--------l ,JUC .A"Jlk ANOLI' UU;C:"' Q 

L.-------1--------lcc!c•,',n!;;::v::P":~,,f...A-,.-.-.,.-.-.----'1---l 
l--------i--------1....-0~••-o._v~oT_~,··~·~"~'-+~~.,.----...i..-~ 

•u::MGV• =·u JUiO ..... TltlllAJ., 
•AIAK AU.lioHAflir ICQl't 



SDX6J< 

22H 
9 a·oa64--------~--

80XX04 

BOX7X 

SQXXI 

• tOX2XA 

aox1x 

12 
20H 

ti 

7 
9 

20H 
10 

3 

4 
21J 

3 
5 19H 
4 

10 

9 
19H 

7 

19H 

ALPHA 

II 0144 

o$'7A 

14 

;3.'77.4. 

6 

"e.,"I A. 

2 0146 

SS"IA. 

2· 

S'7"1A. 

6 

"5"17A. 

14 

3"1'7A 

CHARACTER 

M'CoN 7 

~ 9 48 6 0315 

~ 10 ~'774 

TcOH II 

12 40 
14 0316 

iCON 13 01'1A. .. 
ffi:H 
zm. 38· 

14 0318 

m S7'7A 

.,... ~ ............. .., ___ _ 

12 

22H 

13 

12 
21J 

---'-4 -128 
5 

ASC 
5 

21J 
n:--14.:.__....__7~~_,aai.:.. 

0145 

'. 

14 10 

~A. 
0147 

21J 
II 

ASc 9 'e.&'7A.. 

tI"A 

2 o:m 

4 

4A 
. 5 

SIGNAL TRAC£ Acii..IT Y 

SIGNAL SOURCE ADD:TIOl~AL LOADS 

ASC 104 l08 

ASC 104 108 

SDXXOA 106 0 

BOXX! 106 108, 109 

BOX OX 10·1 103, 109, Ill 

eox1x 107 108, 109 

60X2XA ·107 110 

BDX6X 107 110 

8DX7X ·107 1 ll 

800(.4 104 105, i08, Ill., 

HUM. 1-:-:::: 
CONTl-IOL -- 103, 13$ 

iiUM 13 18 .. .!)C.,:..14----f> 

~~OA 
J\8 £08 106 t.J.9 

CONTROL 

•1111', 

l'S(ll ON 

MCON 109 \l'2~ ias 

NCON ·109 I 11~, leS 

NUM -- 103. 1"!0 

SCON ·llO 103 

TCON 0 

XCON 109 16'=» 

YCON 109 15'> 

ZCON 0 

CONTROL -- l"lO 

NOTE: UNLESS OTHERWISE SPC::CIF'll:;O 
I· r.c.'.e .t;.(!i:;, G1G1Jie-r1ce. uT11..0c.1c ,, .. 
' !?>~ G.._R1CS. 02 &QUIV. 

z_.;· •. HS \~ · S"'tE..f> A~O R.E.P'e:A':\ 
CO\'\Nl!.C TOR. 

~~---=-----·----~- .... 

OR\LL\N.G' MAC.\.:-\\NC.. 

' 



"Z'J 

OwG.~I', 
CONTROL 

CONNEC ... ~ 

JIO R43 
I 23H 

OSPI I 
5 

R44 
23H 3 

OSPI R 
4 s 

4 

R45 
23H 

OSPS H 

R46 
23H 

OSP? Ii. 3 

R47 
23J 4 

OSP9 ,i 7 

1. 
I R48 
I 23J 

OSP2 s 

R49 
23J 

OSPi M 

RSO 
23J 

\'3 

OSl'<l e 10 
12 

" 
R51 

.23J 
DSl'I Ji 

7 

6 

6 

7 

20H 

S77A ~~, 
0136 \~\ ~ 

17K 

1noA 
0131 

22H 

'5B7A 

21H 
2 0141 

S87A 

21H 
14 0142 

!J~7A 

22H 
5 0143 

S87A 

19J 
2 

fSS7A · 
·sooot_i.;... __ 

4 

3 20J 

S&7 

13 

12 

13 

12 20J 

:J87A 

19J 

ae.1A 

&>0112' 
6 

7 
20J 

5B7A 

2 0149 

60004 

'l9J 

!!JS7A 

0150' 

0151 

lO 
soooa.-1:i..-.--~ 

13N 5 3 2 9 20J 
P""-----O~L-s_o_E_N_a _____ ..., __ _;;..i18J>c,;;..-41::,,,,,,,,,,,,,,....;...i. _ _., 

DL~DEN8 aa7A 
.5B-7A ~.,oA 

( 
7 .16 

.---tltjJ:>C>!"""ll•ODOI• 

t..~oA 
,/ 

OOO'Z. 

0004 

DDOS 

SIGNAL TRACEABILITY 

SIGNAL SOURCE ADDITICl~AL LOADS 

8060\ 104 105 106 

80002 104 105 106 

BDD04 104 105 106 

BDOO& 104 105 107 

DOOi - 10~114-,11~,1z.1,11o7 

0002 -- \C>3,llt\.11i8,IZl1llo7 

0004 -- IC311 li,I ;?..1\'l.l 1\lo7 

000'0 -- 114,11'<!,tZ.t, \Col 

XCIALSA IBCo l~\ 

VOIALSA 18(. 131 

I. re's /IRE. SIGNET/CS l/TILOGte. 1£' SP 
$/?IES c,;: CCiU.llV 

Z. ·RESISTORS ARE 750 OHMS :t5% 
ANO ARE 1/4 ·WATT 

DfSC:IUPllO" :: : • «J.~ 'ti 
1------------'"'~"· ........ 

TMK OOCUMI."' CONY,,.IHl ••••ftll:YA•Y ,,.,.O.MAffO .. lfillCH IHAU. H<:Jf ., •r••C•U"I• 1"0 r• , .... ,u;•••g ''° 
.,...,. IDOCLUlltttna o .. O•SCLOU.0 ro 0, .... , u• LIUD re• llAfM.""''"'"lf'Wil o• .... •"JJHl.11 .U•9'VU tlffNUVf 
••10" vu11tT&N n•1111o\IDJ1 ol' •wNuu:.1nM: ••oou..:n. 



cv1~:#"1°;~·~ 
CONTROi. ' 

.___,,.C=O=NN"'-'E~_.C..._,.~ ... -·--' 511 

OSPI 

. ta JIO R43 
I 23H 

T .... ' 5 
- .... !>V 

I a 
I R44 ~ 3 

NO\~:.:~:\JNLE..'5':5 0\Ht:RW'& ~'FE.C\F\E.0 . 
.1. \C:.'S ARE. '5\GN;'..'"('\C~ U"t'\\ /•c n. "\ ~p . 

S'E.R\C..S OR 12.Q.\J\'V . 
2... r· '-: ·?~\S\OR.S A..f:t..'a 750 O~N\S ± 5 % '. 

..:.r.;·~ ARE. \/4 \NA\T 
:S. J\B \~ ~"TE.\:>~ 'R.E.PC:.A\ CONNECTOR 
+. JOB \~ O\Gl\\Z.E..R CONNEC.\0~ 

... 

SIGNAL TRACEABILITY 

DSl'I 
l 23H ~4 if :\._2 B }'>-l~---.is,_v ____ ,..._;!;..i~ 20H~ 

I ., 8 677A ¢.'(lS\<-01) 
lf8.5"B ""\._3 

. SIGNAL SOURCE ADOIT:ON:.L LOt.C.S 

80001 104 105 ICG 

OSPS 

0$P1 

051"9 

051'2 

R4S ~ 
... I 23H "), 
li'-' 3~ 

,T 5V 

I a 
I R46 ~ 
I 23H s. 

~ >'}-.1. ___ Jo..;2;;,,,._ 

I 5V '---4-.i;-,;:;.3--

I R47 ~ 8 ·41 ~2H)LJ 
J ,.. ! 23J ~7 · SB7A - ... .,. 

I. 
I 
I 

~ )-' 

I 
I 
I 

M '- , - , 
I 
I 
I 

sv 
a 

R48 ~> 
23J ')6 

!>V 

R49r 23J 
5 

6 

g{ 21H ""\.../. 2 
sl 

sa1A 

7 

OIH 
10~ 106 80002 • 104 

r1J'17K 
S70A 

.3 l!3Gfln::.DD-O-\A __ _ 
:x',..4~_3-il8 2 z. 

01~a 01~9 [ 2 ~.t'OhTh_ 

BDD04 

BDOOo 

104 105 10& 

104 105 107 I 

0117 

0141 

6'90A 4 19J { -) ~~OA 
sa7A ~ Lf~_6 ~ . 

·eooo1· ~61 ~~(), 19J .. 
--~~7~-- 5 . 

:1s1A ""'Jt:" :....... • 
O.), :'."T 

0061 

0002 

001)4 

;DOC'a 

I 
i0'3111"i/3,QI 11bi l \{)3,! lo\..116;121, il:.7 I 

I-

1t.i;n'f,131\t1,11:i1 

11ti-;ui,1z.1, :r.,1 . 
\3\ eoccz ~6 .' l3G .0002.A, i i1-' x_·o_1A_1._s_A~_1 a_<o-i-------1 -.. J' ~ [ f YOIALSA lfl(o 131 

7 20J ,,_. ~O;OA '-----'---J.------....; 
._ _ _...;."'--- ~ J \S 

4 5s1A s 1a 4 :111- •. L:==··-=-=-=-=-=-=-=-=-=-=-=-i.---_---.---.L;.:_r, 
...__..;__ rf...... Ot:>0.2. l JOR 90 J -:'\_bl-2~~p~~~0~2~S~~~····J~ \._._~--~~~~·Al,..-~-H--+.=-.:--

3 209' . ''----"s . }! 1 ~-i_ 
367 80004 lO T856 ~o ~(\BKO\) L .t~ es 

f 19J ""\...!!_J 9 ll ::SCYiSoo.c.A 91 _r-. '----..! N 
13 ----=-... !J·-s-1A" _ L 9 ~:.o ~-0004 

~ '----"----1 ~ 
051'4 p .... _, - , ..__..,.,12,,..l1 2!H 

II 

T 19J"'\. 14 fl/)04$. G.'>OA ' _/~ 
~14-... ____ ...,.;::0•••~2 ...... ______ -+-•..__..;.;12~ . ..__, . . "7 

.. . 

I 5V 

I R51'>8 

I 23J ~' 13 
'-)i-,1 __ _.3=--~--__;,7-- f 20 :"'\. ... ~14...;.__P.;;..;;..~..;;O..:B;:;.;3;;;_-a-...;•~1 16 12 

! , l" 1 5 0143 12 I "./ . 
•· 6 22H..J~---....:::~-----+--_;.;~3~8~7A ~~oA 

ooos 

387A 12 ~ 

Jess \ \ .b(\'C.JO\ v 
\3 13Gf DDO"BA 

3a7A 

.DR.IL. LI NG- MACJ-11Wt: 



,__...;l;.;:3-l18 14 

lo~OA 

____ 7-118 6 

fo">O" 

..._ __ I-II 19· 12 

~'301>. 

.__ _ _:;s;..i,, 8 4 

<o"'>OA 

____ 9'-118 10 

b~OA 

G$TA~T ___ _, 

MR DE NB 

7 

MCK 

4 

obol 

7 

MCK 

4 

0502. 

7 

MCK 

4 

i5Do4 

7 

MCI< 

4 

15008 

5 

62.\t>., 3 

19K 

2 

G 

5 

?/2.IA 3 

19L 

2 

6 

5 

S21A 3 

20K 

2 

G 

5 

3ZIA 3 

20L 

2 

6' 

10 

MOI .14 a21A 12 MIO 

MCK 19K 

MOi It 13 

6 

10 

M02 14 S21A 12 M20 

MCK !9L 

M02 II 13 

6 

10 

M04 14 !!2.IA 12 M40 

MCK 20K 

Mo4 II 13 

6 

10 

MOS 14 32tA 12 M80 

MCK 20L 

MOa ti 13 . 

G 

5 

ISL 
4 

6 
SiSOA 

8 

9 
ISL 

10 

8\BOA 
2 

3 
19M 

8T80A 

12 

19M 
II 

13 
8T60A. 

5 

6 
19M 

4 

e-reoA-

8 

19M 
10 

9 
a\eoA 

2 

20M 
3 

8T60A 

13 

20M 
II 

12 
8TeoA 

SIGNAL TRACEABILITY 

SIGNAL SOURCE ADDITiONAL LOADS 

DOOi 113 I 03 1 I13 1 \ZI, t<o 7 

5150i -- ll8 

DDCZ. I 1'3 103, 11a,121, 11..,7 

oooz -- 118 

0004 113 .JQ3 

0004 -- 118 

0008 115 \IB ,n.\,lfo1 

0008 -- )18 
..... _ 

GSTART 181 118 

MCK \85 0 

MROOI -- 192 

MR002 -- I ')2. 

i.tthi64 -- 1":>2 

MkDOB -- 1'-'2 

M~l)IQ -- 192 

MRD20 -- 1~2 

MR040 -- I ':>2. 

MRDSO -- 192.. 

NOTE UNLESS OTHERWISE SPECIFIED 
1 .• BT.BOA Af!e c1CA1ET1t:$ &cL,ol! EQ<.Jlt/ 

2. :321A f_ b'}OA AP..!! $1G.UC.TIC'S Ur/L"61C.1l.", 
SP Cc/:!IE s OF? t=au1v 

• 

DlLCR"rtOH f'A,,.rNUMUlft 

T•41t OOCUliilCHT (Ohl ... ltlt 1'1tO•••«tA"Y ,~,O•MAJtON l'llhlCN .. 4Al l ... or., .,,,.,.~"'' • 0 Oii t ..... ,, .. '"''" 1'0 
.,.,~, .. CIOC:UMIN'f• OH Ol•Cl.Ullb 1'0 OffU.tiS o• u,ro ro• ............ ,,V•IJllQ Ull ANI l•hU" N""'-'U •HH•OUl" 
f'IUOll 'WIU1 fl.N .... ft .. l!.•IOH ,,,. lVNl .. (o1•nc ••CJDUC1J. 



/=--------------~- ___ _ 

/~~:.. 
. ,,.· 

' I~ 
t' ... • . ' • .. '~~. _,> 

13 18 14 

· ..... 

.. 
·" 
. ·~ ..• 

MRDt:Na 

.. ....... . 

.· 
. • I 

~---------

-~. 

-

'!'.., •· .. --.': .. ; .. ,., 
\ : . .... 

. ~' .. · ... .. · 

.... 
·•.·· .. 

. ': 

. . ·~- . / 

. · aEVl',,ION'v/i;,.,~ -------i 
ouc11nt0N ••. :.·.~_P..,'_o•_•_•_•_•_•,.,,_o_•_•_• -i . . . .. :~ .1 lf~-1 

·', ....• 
: : ~:-...... 

SIGNAL TRACEABILITY . ~ .... 
'• 

SIGNAL SOURCE AOOITION~L LOA OS 

DD ii II ::0, I03 11i811Z.I, IG.7 .• 1. 

.t.,. 
00-:,1 - 118 

00':1? 11-3 . 10::.,na.121,t'.07 .r-.- lo~OA v ~ 
oooz -- tlS .. 

4' 
6 . ISL p..;--•· Miiirai · 

~I• -··: ·, 
•·. 

0001 .... ----...-------------.....;.--~7 
•1 '• 
• ..'f' ICCK 

.... 7 6 4 

(161) G-S1'AR-rFP. ---·..:.er_ ........ 
... !!' •• 

/O 

5 \ 

3Z\fl. 1-3;_...;M.;.;D;.;.1_.. __ ,;..14-{ 

19K MCK 

2 II 

. i70i,l"ll.' 

191( 

13'· 

6 

'-raoA" 

ISL 
9 

8"TBOA 
2 

3 
19M 

6T80A (1'11) RW _..__s _ 10 ----------~ M'tO, 109 
DOOZ-P--...------------~7 a'1A i-3--M..-.02-o---14,.... '92.IA1..;l=.2_:_ ---ii---+-1..;;2.....__ .... 

MCK 
I. 

NCK 19L 19L 

II 
19M 

13 ... 
II ~ 4 

-----11010C~------_..;~ 
2 . ·.11 13i 

,· C.C)01' 
6 

. : . 
4 

19M 
.6 

5 10 
_....__ 

,• ooo4-•--..-~-----.i.-----~7 , 2"' .... 3.._.-M......,4 ___ 14~ s:aat1 i..:.'=-2 ... ; -"';.;:.4;.;o*-__ .;;a __ _ 

MCI( 20K ~OK 

10 ~r 
19M 

9 
e,"{eoA ._ _ _....s-11 8 "4 4 2 

MCK........., 

II I~; 
~---1"--------(NOT. llSlt>) .... _ _, 

00".:>4 113 IC~ . ' 

0004 -- 118 

00-:>8 II~ \\?., ,n.l,llo1 

DDr)8 - 110 

GSTAllT 181 11a I 

MCK 155 0 

MRD'JI -- l~Z 

Mh>u·o2 -- 1~2. 

:1.:1-11304 - 1')2 

Mwi.i:Ja -- l?"Z.. 

Mi1'u10 -- 192-

MRD20 - J'}'Z 
. 

Mrii54b -- l')Z 

MRDBO -r-- l~Z.. . 
·. 

•·: NOTE UNLESS OT)iERWlSE SPECIF'tEO 

f.o~OA 6 
~ .. .,. 6 

ZOIVI 

.. . I·. 8 T80A -A~~ 51/J.J/J TICS Del.~ OZ EG'JI I .• 

-_~ •. a21A I b~oA AP.£ s1aM~T1cs.ur1.:.'1tVG .. zt1 
3 ~ (NO'f ix:ao) ...... ~p ::eRIGS c.e 5CAIJN :. : . 

.. .. 5 10 .ST60Ao· 

12 20M 
MC:K 

. . poos . .,..._! --1'"-----.:...4-----7:..i '. 

20L MCK 

!ZIA 12 · ·MaD 

20L 

13 
II 

•. 

aTeoA .· ___ 9_.18 10 

e:."')OA 
6 

2 II 

6 

13, 

DRf LL[/'JG- MACU!//E 
.. ·· 

.. •_•_•·._ ____ "_"_c•_"_"_o,._._ ___ J.,;,;.l.o;.\~ ;..:~ .. 

. ' 

.. • 

...... , ~ot•1V•Nt (OH ....... , ... o•••l1'Aa\f '"""' ...... o ....... c ......... ~ .. NOf •• ••••flll .. ( •t- , •• , ............ n '" 
01' .. llll O·>Ul .. &:NU O• cuur..uuo> 'h,t an··~· O• u••O .. ci ...... .., ... ,.,.,., ...... &.• ... v "''"'"' N ....... , ... W1 

\. . .. · 
PlillOll t11•1tlf" •Cll .. 111.&l(•N UI •Y"l"Ult"tl. •AOll'•C t• 

... ,',• 

. .. . .... 
~ 



----------= .. 

84LANC£ · 
.. 7:~ ·--------a"" A' 

....-.--- IN..UBIT A. (se.E sw,. z) · 
' 8Al..A.NCE ,M• ~-VW'---...--t--f--------....,.---;...._-.-; 8 

TP. · · · I IK RS'G:. \ 

.. 

"-': I. r----:H-+--.-_;...-o"'V\"""-....;_"*"'S"' 
I 4.7K 

-~ . 
" ... ' 

-. ,;, ... · 
·. , .. 
' 

~· .... 

· .. I C~l7 

I IN914 

.. 
· . 

I 
I 
I 
I 
I 
I 
I 

RS 
1001< 

CRIB! 
IN514 

PS 
IOOK 

•15V 

.. 
. "> .. .. , . 

... ' 

• . t 

l' 

'< •• 

.. '·: . . ! ·, 

.... i 

f. •• ~· 

•1-1:... .. : .. .. ;.: .. , 

0:5 
2N4250 

.·•" .. 

1 ........ • 

+15V 

Cl 
. ; .. 

I 
I •' .. 

.06 
.TP-704 r .. I 

....... .-. I 23 
UC. 

r .. 
I ;.• ,.. . . ' I 5Ul=l=ElreD 

' I ~ Sl6NA.\..---,/\N'--'----"--r 
(SHEET '2) I 

:· · '> ,r. I I 
· .... ·:i.-. ':. "':..-

·~ . ... . : I 
I DAC !:ilG~\.·. E 1-( ;...f __,.,~ DA.C SIGIJAI. 

;, I , (To SHEET '/) 

OAC.~T~ F ·~ 
. I 

.. ·., 

~l'STEM 
Gr<OUNO { 

. , 
I 

a I 

c -rl---~ 
. I 

D '°.._ ___ -" R\l 

3.1$K 1 
·~ l/IOW 

Rll 
4.70 

CRI 
INS?.r• 

6V 

. ,.., 
I 

I 
. I 

._ - - - • ;.. ;. .J 

Rl5. 
470 

I 
I -IS\' -l~V 

, ~4V 
, 1)0HZ. 

. . 
~· 

cc ~<~'~--11c~~~--------------.: ~Pl-CC} 
. I l 1 SHEET 2 

j Pl-DO 

I !. 

. I 
-Pl : . 

. . . 
.,. " 

., .: ..... . .. 

TO MO"l'Or. Dl!IV~ A'Z.'i;,-(, 
.1~ i:<»e. )l.·1.1..1~ (owa. 111o) 

CA! J5 t=c.i;: 'r'·A~\':> (DWG Iii) 

frwo, o-.: 1tli:S\;. lllCl'tCI~ COUTP-:)t,,~ 
~at> i=c~ tt.1>.C~ 1eoo Sn>•~) · 

·' .. 

CR2 

.. .. 
t ! 1 • · · L ', 

. . 

+ISV 

CR4 
IN5228 
3.9\I . 

~18 

··,. 
····,··· ., 

.... · .. ··. 
... : 

.Q7 
2N42~0 

' ... : ~ .. 

,•. 

RZ4 
100 

+l!iV 

"zr. 
100 

· QIO 

"'.99K sv· 
· 1% +I 

. 2N264C. 

" 11•~ · t 
RZO~ 
I.SK 

~ .. ,• , ... 

04. 
TP-704 

, .. 

oa ·c2 

· TP-704_. r 

R2°/ 
750 

C3 
.01 

; .· 

.. . 

ij2G 
750 

C4 

+t~,·. NIH Of 
Pl 

...... ~~-,~---'-~:l1'L !_: : l 
· r :~v ~;;. 31[ : 'ii: :J·r ~~~T .. \)L 

u11 
i .. -a47 I _.:·· . 

R30 
221< 

-15V 

+ISV ·' 

I 
I·_ 

t ., 
. .1 . ., 

J 

-~ 

.; 
. •, 

.. 
1~31 

~6(l 

T.Z I . ;;-~ 

I , ! 1~2-mlS 'J 

.. ;..r' . 5 ..... ,.· 

+ ct. 1 <'r•6 ~ z x . siu· .. 
l HO ~ ~ •. J.' ·, COhH-.:;t 

r.·sv ,-J". .J 

- I P-247 
ll~2 ... 

221( i 
... 

-1sv -;: ••• •"f 

• f ..... . ' 
StE SHEET 2. rot? GENERAL NOH'.5. 

:~ · . 

... 
I ; 

~Ji 
~ . ·. 
·' 



--- ---_-_-_-:::: ___________ ~:=~----.. ---.. -~.;....-.,__...,... ____ .;.,,,, __________________ .;._ __ ..._ _____ •1-.'V-l'.":$~10-=-!~~~-=------
~ e, - /' e • •' '""l<)I nH<~-:;::,ON > v.; .!::..!.:-•~',~"I ,~ 

'"'-. \ • .,.,../, DA.C. :Sl<:.>JA.L. X.\ E\\lG 12~L .. - ,.14' 1 ~ ~p • ; 
(f"l(Ol.1>H..;e.r1) )(2 5EE 5/ITI c.1<1~ 11J')14 ~ti!= 1-J/·7.l... ·1 

>···· 
.. 
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""'•Oil WfllT'l'("I li'C.nM1t'J.ION QI" "'"'"'-"01\TIC f'•oovc Ts. 

;~.~:=~~~t:,.~~1'",~!~ n ):-' ('_/!.._.._ 1• ,:, .. ~; d SYNERG:Sl :C PAO·D.UCTS, l~C. 1---------1---------1 i'..~ t:,~ ~~·;.~ <•«Ju-~----+--0-.,-<, f' ,.s.,,,_J .. -.er('_..,,...~c,.,.....,_ 
1--------+--------lcc::~~;J-:;:1;_~-:~:.,~uT .-.,., .. OVIU> DAll . ...-4-\.. 1t\.ll "''"'~ .... \.ant. Ma~~~ 
1--------+--------t~":"::~~":"'':'"'.'.-ii':::-:::::-.":-----"--::'"41"u. ' ~'~~~~th1.1 ,_·::~;-;,ru~ 

--NEXTASSY USED ON 

1~1 re.. I~ - ;t-t 

.,.,..--lowc.-i'.·-..-. .~ . ..,, 
le, ... • J.r_ "l !Al 



I (12"1),l?.4YOIS 

(IZ"I) YOIS 

'-"), 12"1 TDCICA 

sv sv 5V 

YDl2 
133 

3 12 7 

9 27H 9 27H 9 27F 9 27F 
Yoi4 YOl3 Yoi2 

13 2 13 
6 6 6 

S'/ sv sv 

NOTE! UNLESS OTHERWISE SPECIFIED 
1· FLIP-FLOPS ARE LU32JA OR EQUIV 

6 

sv 
YOll 
133 10 

3 14 

9 28F 
YDii 

2 II 
6 

SV 

sv sv 
YOIO 
133 5 

12 7 3 

9 28F 9 28H 
Y5iO YD09 

13 2 
6 f> 

&V 
.1 sv 

(13'>), 131· YOCK 

sv sv sv sv 
YDOS YD07 
133 5 l'.H 10 

12 7 3 14 12 roos 131, 13z 

9 28H 9 28J 9 28J 
. YD08 Yo07 YOOs 131 

13 

S\/ 

2 
6 6 6 

sv S'\/ sv 

·~· 

. -
111•f'. ocstArmol'f 

THI\ 00CVMrfC1' C.D,.,Tll.l .. S P"lf'f'"• ... JlltY '"""Q'""""'"'lfl"f ~IC:H SHAL\. HQT •I: ltfl'l'l(.ll",lJ""fr- Oii 'Tll• .. T•t:••TO JO 
OTHl'.lt OOCUMl ... TS 0111 DllCLflSllU TO 01'1-!ll:ltS 0111 un:, 'o"' MA ... Uf'AC.t'\.'•1 .. 0 ,,. ,. ... , Ol·••• ,.,.. .. "OIC .,.,THOV"f 
""'0" ""'"''ll"" •1111111uu:1 .. or aYHC.ftGll1'1C PlllOtnlC'I'•. 

r•,.: .. ·;~ /2~~ SYNEHGISTIC PRODUCTS. fP~-
--c;a;, ,'' ASublitt:llf"fOfCaTitrvttCofl'Oft'_. t-.-------1---... --1,, _ ,;_~ 'T~1 J.1.tC-. Sar ta At--#. Cal~ftrl'llft 

1-------+-------lf--"~"::"~~"':-t==----.._""".'.:::-i"'"" ~o~~'~tR0itc','/;_~,-~T£~ 
fllT'\ 5"1-' 

i 
.I 

,l 

~· 



·-------

·t. • --------· i~. 
-~·. 

4 
(18'-), ue, XOIALSA ..... -----------------...;...--. 

1'4«t ,1s"I 

(la~,11s 

Qaa),1a.:;._ 

TAPE+---------6;;..,..~-. 
OTGA+--------....:.7-124H >1_4 __ .. 
RTRF 9 0~0~ 

5 
20F 

6 

20F 
7 

(1~,I\~ YOIALSA+-----------------....:."----' 

SV 

Xl(04 1~'2.. 

10 ! 
. _. ::-:--- (\'2.8), \'!!>'% 

,_ 
xoos 

14 12 7 
26K 9 26K 
?>'ZIA 'Xi504 MIA. 

(i7.S) XDOS 
13 4 

S'I 
. -.·-:: (1~'-),\'28 ~OC"'-

sv 
Y004 

I ?.'2. 

... (1?.'1), I ~"2. YDOS 14 12 

"I 
2SK 
3'2\tl.. Y004 (130) YOO 13 

S'i 

: '(\~~),\"aO '\'OCI(. 

NOTE: UNLESS OTHERWISE SPECIFIED 

1. t.c.•s A.QG SIG'l-lli:"t'IC 5 U~\l.OGIC. \\, 
6P 6&1C:llir~ OIZ WqUIV. 

. , . . , 

5 

sv 

1~'2 
". ·• r 

3 14 
'. 26L 

Xi503 5't1A 

2 II 

SV 

YD03 
1~7. 10 

3 14 
28L 

Yo"03. 
q 

37.IA 

II 

3 

seoA 

2 

&&QA. 

sv 

\.._ 

12 

13 

S'/ 

SV 

12 

13 

SV 

O't04 

sv 

X002 l:?.'2. 

XD02 

sv 

YD02 
I ::0'2. 5 

7 3 

Y002 

, __________________ _ 

XDOI 
13'2 

(~G'it>) 
XOOI 

YDOI 
10-z. 

(NOT U':.10-P) 

YOOT 

Of5CRIPT101f 

"ll ~l f,t-f f.•N -----

Qf'I'. 

"" ,,. ... , .. 

iYo 1'2.S 

• 

T'41S OOf:UMl"NT CONT,tt,IN'S PlllOP•1flT/llolllV INl'tlau1111'l~N w .. •cH 'l•tjlll\_L, "01' ., .... ,.,..C>DV4"fD ,,. 1''1111 ... tf"I ••c.n 1'U 
OTl"lCR tiOCUli.H'.,.l'I ('Jiiii DtlC\.O~f.O 1'0 O'fltt•I 01\ Vt•ri rofll .......... 11•ACJU .. IHQ o• ...... -, "~".- ... -UJll"C&I ••flu;..v• 
rl'l(;llt """ l'ff".H PIOJU•lllH1011t "" , ...... JIC.ltft(; rtilltJt:uc , •. 

; ~ 

; ' 
i 



Vt ·,•:J.1._j·~.::~. v rt•«i ..,_...,._,,...._, ._, __ ...,...._,_____________ ..... _...- ___ .. , 
\""'"0• ,.,~,.~,,n,~ ''! c.••t&••·· ·'··, 1----1-------------- '. .-~------- . 

PG12 eco..i.1-z. · 15';;~,.nZ-1> fir>f A 12GV 

p.;;.------- AOIA 14'2. 

~--_... ..... __ _..A03A 14'Z. 

~---..---..-.A04A 14"2.· 

1:)::..---.... --_.AOSA 14\ 

1):.:..-------- A06A 141 

01:,C:P11n10N 

™'' r>o<UM .... T CO"TAI"" ,..~'"•&T•"" '"'D•lol ... TU)f'll •nt•C ....... .._ .. MOT~" ... ., .. Utllt.1· t'.:>o• ,,.,. .. ,.,.,.,0 TO 
OT••t:• UOCU"''"'' l'>llt 01'..C.l..O\LC' 'TO fJl .. CIU 011uuu1'01111 .... ,,UJl' ... CTV••"tl o• ...... Ct">ft•f'U•~u .... ,. •• ..,VT 
'"'"0" W'll'lllTllff •Ii tllMl)~l·"l" ur $'1"1'11 .. Q.UTI(; l'•OOVl.1,, 



~- ... -~----~------------------------------------------------------··,.,_,, ------------\ ........ :. .. ...-

t>--~~ ...... ~~....a.A07A 141 

t>--~~--~--...A08A 141 

h=------~-....a.A09A \40 

t>--------... AIOA 140 

h"--------.... AliA \40 

Ol~•'.:"l'TION 

THIS t>OC\l .. f; NT CO"'l Allh' JOOIQ',.Olrl t "'"V '"'"0""'A' "'H "'"'( H tHll\.L "OT .... •tP~I'"''" f U UOI l'""'fl 'I &•t~ 10 
<lof'1£" r.><><u"'IJ<(T• 0111 O•"C:"'~'''o to l'TUIOI.\ ou tn•n •01111 WANv,-.c lu•u""o 0111 ,.,.., <.'•Ht• 111'\i•f'<l'\rl •1t••ov' 



NOTE: 

(1'18) XOl3 

(144), \?.'1, 1ss,1as,1ss,154 CT3A 

(1 -e.d) YOl3 

(144'),\?.'2.\':0'a,13S,l'=>~,IS4 CT4A 

Q'Z.e). X014 

(1a<:>) YOl4 

.·. 

(1'2.1), \'2.6 XOIS 

(1'2."t), \~ YOIS 

____ : . (.1'2."?) XDIG 

(l'L'l) .YDl6 

(1"2."?) X017 

. (\'2."1) YDl7 

{1'11) XOIS 

UNLESS OTHERWISE SPECIFIED 
(1'2.c;) YDIS 

I. l.C.'S· Al2G:- SlG\..l&T\CS UT\\..OGIC 11, 
SP S&IC?l\::S. OIC? &QI.IN. . . 

P.::..-------A13A \S9 --.-. -·--'-·· 

,, 

p..;..-------Al4A \;:R 

p:;..-------AISA I a9 __ ._._. _:_ __ -.:_ .. 

P---------+Al6A \S.9 

~-------+Al7A l'e>S 

P---------+AIBA \'!.6 

.. ,.. DflCAIPTlON 

Tt.Ut UOCVMIMT CONTllllM •t10Pt1t•TA .. V 1''"'0• .. ATIOflt -•CH t.ttAl-\. .. OT at:; ?lt~•('<}t;<l()Oll tlltll .. ,#l••IG 'fO 
OTHIJll OOCUMllHTl 0111 OltCl.flU.P Tol 0,,. •• , 0111 l.l••o POiit .... NUf'ACl"UltlNO 0111 ...... onu:• N•l"OU .,,TM"OUI' 
P-.10111 WllllTTI ... ,., .... ,,IJON Of' JVHCftQllflC f'ltQDUCTI. 

i 
! 

t 



~ ·'· . . \._:..- . 

- . : - ~·- .(1'2.i) XDl9 

(144)~1:3"2.,\aa,\&4,153,154 CT3A 

. (l-z.q). ' YDl9 

.• (144), 1a-i.~a"''~·";.:1, 154 c T4A 

·- (l'Z.'T) XD20 

. (1i.q) Y020 

(1'2."T) XD21 

Q'Z.'9) YD21 

(\'2.i) XD22 

(1'2.q) YD22 

{1'2.i) X023 

(l'Z.~ V023 

NOTE: UNLESS OTHERWISE SPECIFIED 

L 1.C.'S A.1:2~ ~\GIJ&i'IC:'& Uil\.OGIC. \\9 
- "OP 'Q'C:ta\G:-~ OtZ 'E:Q\.l\V. . ~" (l'Z.i'J X024 

...... 

(l~q) .YD24 

..... ~~ .... ,....... .. 

G 

7 29L 

29L 

12 

29L 
13 

9 

10 
28M 

6 

21:M 
7 

3 

2&M 
4 

12 

13 
2E.M 

3 

4 28N 

12 

ll 2eN 

6 

7 28N 

9 

10 
28N 

s 
D'--------Al9A 15S 
SBiA. 

2 

e.a7A 

II t>-------.... ~--\'SE!a 
5S"7A 

14 

S07A . 
II 

t>..:.-------A21A ·1a, 
5!>6,A. 

5 

e.s;A 

2 

=-e.'"JA 

14 

aa1A 

2 is=..-------A23A'.\1:!o, .. -·. 
e&"7A 

14 

-e.e.;A. 

5 

6S7A 

II 

:167A 

,. .... 
THll C»CICUJlol•NT CONTA1H'I ,..OPIUCTAAY l .. P'OllM•T•ON -IC"'l"At.\. HOT•• •ll'••f'tO•~tllOOJI 111•fl'l•l•lffC. YO 
01HC• DOCUYl:NTJ OJI DlaCLO .. l:D Ta Otlo'ICllS "" '1t.ID .. o .. lllflUfUPACT\1111"4 ........ ,.y ftTHl'll "'"'"CHt. • ., ... OUT 
l'IU0" Wl'llT'tl:N •s:AM11"0H QI' 1Vflt,11Gt•1'1C PlllQOUCfl, 

A 



(171).,1$4.,183 CK05 
(1ac.),1cto XDB 

(1~),l'Z"°,rqo XDIALS 

~2'4),l'Z~ SHIFT A 

~e~,1zs,~1 1ai OT6 

(1M>),1<to VOB 

(1e~,,,w,1qo, VOIAl.S 
t•U 

~------·· 

... --
,9 

I 2QF, 14, 
'-,10 9~ -·-10 

24K 
II 

9 ·. OZ01 
:.e"IA. 

II 
13 

12 
20F 

,&aJ.11.. 

" 

0205 

O'lOID 

_J 

,. 
I 

"'i 

l. 
5 
3 
4 

&"14,0.. 

a,4A. 

NOTE UNLESS OTHERWIS£ SPECIFIED 
I. t.C. 'S t..l2e .SIGNli:"ilCS' UT\'-OGIC. llt 

9? Sli!IZ\&$ OIZ 'CQUIV. 

'1.1'-N&t:!T&Ci?S Aio!IO 'Z>IGi.lWl"IC:'O DIGl'TA.\o. 
5'4/i-4., T'T\. oc.w121,;:,s o~ &i:Qu1v •• ,. 

.. .· .. 

2GM 

,· 

2GN 

I 
I I ,, 

XOCK 128,191 

3 

YOCK 1;10,1&1 

26M 

26N 

10 

29R 

29R ~2---"(0CIC.9 I~ 

r • 

Pa At NU'°"'[A 

,...,,'I nocUMIEH'f ICl!INTAIN'J Pf1:0••11tfjlll!O.V lfof,.()RM .. TI<'"' """'C" , ....... l. ... OT •If tllff'fl(>,..,·.•Ct:O o• ,,. ... ~¥tlllfll!'O 1'0 
OTHtll OOCUNll,.ll tnt 01\CLO.\l'l'J 10 QfMll'll <•• uu.o PO• lrl'A"t.l'""''Uf'lll'IQ (IJt AfllT OTHl•~·~u WIHtOV' 



5V 
I 

(137) i.2Z 14 12 

XACKA 9 17E 

(1371 A22 

CLEAR 
w 

10 

A2Z 14 12 

Y~CKA 
9 

18E 

i.::2 

CLEAR ... 
5V 
5 

(137) Arr 7 3 

XACKA 9 
17E 

(137) A21 
4 

CLEAR 
5V 
5 

m- 7 3 

YACKA 9 
1ae 

A21 4 2 

CLE AA 

?.24 7 

~ 
e2 

38!A 

(135) A22 A 

AGG 

0225 14 

YAC.ATE. 
387A 

0226 5 22081 II 81 
XAGATE 

10 
220AI Al Ar;,& co 

JB7A 13 

02?.7 2 

iAGA'TE 
387A 

(136) CA20 ..... -------------....I 

~2 
'6 

387A 

137 A22 

~I 
9 

387A 

SN7463N 

137 A21 J 

A22 151 

•A21 ISi 

....... 

SIGNAL TRACEABILITY• 

AC.G \143),138, IJ9.140, 14 I, 142 

CLEAR' (146), 13q, 139, 140, 141, 142 

XACKAc (1<5),13& 

XAt,ATf' 044),136,139,140,1411 142 

YACKAc IM',), Ii!!& 

Y.\l;Aii:: (144),IJtl,139, 140, 141, 142 

NOT£: UNL.E!;S OTHEF<Wl!'.E SPECIFIED 

I. l.C:S ARE SIC.NETICS UTILOC.IC 11, SP SE.RIES OR EOUl'I, 

OE~~ll'TIOJ'f 

1---------i---------{:''.! .. !'',.~':,~vA~v~:!:,:~,:::::::::~::.~ !!~~!!::!:.u~M~ruuAi. t-C. Ttll.L ~~s+·; 0~1 ,li~~ ~TE~. A HQ 

..,. °''™'I;""'°"' 'l"" .... ,u .. , ......... -----------------------------'."" _____ ...;11r·-:-::-::-::N~,~~~r':;"."·~·ss'11v::::1~::::]u]s-r~o!:-o~Nr::-::-::-::--:!L'.'".' .... _____ .L:;:::;::::::::. _______ [':·~: ... :··t_·~-'l--[i?~:·:r·:.i.\fu)O -O 13 7 S, 



- ~·,,·-~-·--~--

------~~---- -------~-
~- -------- ---

;.!i'f ::-----__ 

~- e •CA20 0 .. 
~v 

137 
__ _, 10 \..._ .... / --

• (138) A20 14 12 0228 -
fl 23084 -

KACKA 9 XAGAn 

(IJ&) A20 (1351 A20A 5 
AGG 230A4 

A4 

Cl.EAA ~7A 
5V 

10 A20 151 

AiO 14 12 0229 
14 

YACK 9 VAGATE 
138 A20 

A20 

CLE AA 

(1361 iii 0230 5 2300 4 83 
9 ~ XACKA 2t£ 2 

11381 A19 4 
(135) 

:p 
230A3 

3 A3 387A 

CLE AA ~7A 

5V 
s Al9 151 

m 7 3 0231 2 • 
YACK 

g YA6AT£ l:S8 Al9 
27E 

387A 230 
A19 4 

CLEAR 

sv 
I 

(1361 Ai& 14 12 0232 
SIGNAL TRACEABILITY• 

7 ez 
9 xw;n 

AGG: (143).137, IJ9, I 40,14 I, 142 

XACKA 28£ 387A " 
CLEAR: 114~1.137, 139, 140,141, 142 

(1381 All 
:l;2 

(134) A18A 8 
XACKA: (145),137 

230A2 
AZ 387A illffl•(l4~).137, 139, 140,141, 142 

Cl.EAR 
AGG 

387A Y,..CK.:.: (145),137 

5V V7il:;Af(: (144),137, 139, 140, 141, 142 
10 Al8 151 

P.18 14 12 0~33 14 

9 YAC".ATE 138 AIB 
YACKA 29F. 387A 

Al8 

CLE AA 

5V 
5 NOTE: UNLE!i!. OTHERWISE SPECIFIED 

(131!) ii? 7 3 0234 5 2:'\0BI II I. l.C:S ARE SIGNETICS UTILOGIC 

9 KAGATE 
61 

If, SP SERIES OA EQUIV, 

KACKA 28£ 9 

(138) A17 
4 ~· (134) A17A 10 - {'f ' ZlOAI Al 

387A 6 s 
AGG co 

CLEAR 387/a 
SV ·~ SN7483N 

5 Al7 151 

m-- 7 3 0'-35 2 

YA(KA 9 YA&ATE 
138 Al7 

29£ 
•JT•. 

.:~;.~-U7A 
9'& ... cucn1,1i<»1 . .. ,Alllf ~lJP.-"lll,. 

#11'\\t'. 

4 
Al7. 1'Hl& OOCUllllflT CD!lt1'Al"'11 ••O••ICT ... R.., .... ,o••,ATID" W"l<l•C.H IHALl "'CJT •• 1111rr•oovrt,, 1'1111 , ..... , ... • 1110 '0 A OTMt:lll 00<:\/MINfl Ofll D!lt.\..nU:U 'Hl OT11lln o• \/~10 •o .. lltA,.UP....C:fi,llUl'td a•""'" Q, .... f'lv•l'C''ll .. ,- ... ovT 

••UOJl """11'Tfl't 11>,(lltO,CISUON or 1.'l"MC,,,QitTtC ,, .. ,OVf: ''· 

CLEAR 
·~1',·J~ 

T0t.1r ... l'l<lll• U""l-1"1.$ .v ~ALVf .. N 19·<1-w />... SYN£fiG::;r1~ PRODUCTS. t~;c • OTl'ft::P:W"I: IMCirlSD ... .liJ!JC 11.NOL.f; t:.H!C.l\i.Q ..... , 1:.t:i-J tru· 
UAU {" A ~l·•o<1,-,..y •1' C..-ttro<'t (;911...,..rtl't_,.. 

/139) CAl6 ~Qft(:,f"tTrnc4TV A .. O OU"< An"<tO.tl.D 
' u.- rt~/ .. -. ._.~ ,~1~ Ji.tr\·,-- S.t\U ,,,_,._ Cal.t....--• 

fl:...!_~T.t.a .. 11n tttt.• l(".J I( (;1;,(..RAH 
ttr..,ovc •~llll•l ""o MATa'-1"''- AC TU1\l J."'("~I Tl(" \I M.t:\:.t$T£A AftiC 

l:illl .. AK A\.l.IUAl\I" UX&.1 A~f" 1-"fl, - 111 T~, ;-

,.j';,fi"".,. 
0 

... ~ "-? ~3()0-0 l 3~~ 
NEXT ASSY U<:EO ON ,; ... MfU"""'°'' CUM~1MT MODf4.• 





~~->··~-----------------------------------_-________ -_-__ -·-==---------:~tll--~·-··:_---=-----~--===========.-C-Al_2_1_~----------------------------:::~------~~-~ 
"-.;__...· 5V '--' 

10 
(1401 Aii-i ___________ .:.l•"-1 

5V 

(140) i:ii ....... ----------~ 
XACKB-_.--..:9~29C 

(140) .... _, ____________ .o.;4 

5V 
5 

YACKa----..:9:.i 30C 

All~---------4~1 

5V 
I 

12 0244 

II 2GDA3 A3 
.....,~.,_ __ / 3 

2 

387A 

(140) iJ0-----------_.:..:14'-l 12 02~ 11 II 26082 7 ri---=-'-=---.----182 
XACK.a-----=9~ 290 iAWl --==---' 

(140) AIO-.-----------"""I 

. AI0-<--------1'"'-!1 

5V 
5 

(1401 'iii9-t-----------..:·7'-l 

XACKB----"-19 2'.lD 

(140) A09------------i4 

14 

387A 

3 0250 5 260 

8 
2iOA2 Ai 

II 81 

14 

260 

10 
260AI Al CO 

140 Ai2 

140 Ail 

~3....,2...._ __ .. 

.,..--..,..'----" 

14 

387A 

140 All 

140 AIO 

:£11-'9'"----1' 
2 

...--:-'----" 
387A 

387A 
13 SN1483N 5V 

2 

YACKtl-l----'9CI 300 
140 A09 

.-09----------14 

(141) CA&----------.----

OAC 
CONNECTOF\ 

Jl7 

152 

152 

1sil 

·~2 

10} Ai2' 
91 

63} Aii'" 
38 • 

G'I} All 
37 

66} 
Ao9 

35 

'"} AO'.l 

1\5 
...... 

155,157· .-. 

'2 ..:.> i.(. ~ 

155,157 

155, 157 

1~5, 157 

. 
,/'··· 

SIGNAL TAACEABILIT'I'• 

AGG: (143),137.1~,139,141, 142 

CLEAR: (146), 137,138,13'.l, 141, 142 

AAC'KO: (145),139 

x~<;Ari:, {144), 131,13e,139,141,14z 

YACKfl: {145),139 

YAc;-1\l'f: (144) ,137,138, 139, 141, 142 

NOTE: UNLE!'.S OTHEl\WISE SPECIFIED 

I. l.C:S ARE Slf.NETICS UTILOGIC 111 SP SERIES OP. EQUIV. 

DUCIUPHON ~1::. 'i~ !.· 
"''"· ..... tt. 

______ ....._ _ __. ___ ...._ ___________ _ 
'1'MI• DOC'U ... l(NT t:o"''"'"" ••r>r•••TAft"t f0ft>()JIWA11(')" fllltl(H .... At.\. "OT•« ", ........ f<:,.,G4 ... .e; .. crr•1o•OTO 
OTf•I"" DOC.U,..flOTl o• flllc:'.,_(;u:o T'l (llt•t,,., Qllt l'llJl• .. 0 ... "'"VJ"•CTU .. /HO v• ...... O'tHIClt JOVlll•v·• ··••t•OV1' 
r11110• ..... ITT&N .... 11: ... IHl•J"' or IVtt&!\Cioll'f•C '"llOOV(.tl. 



/. 
\.....:...~ 

(141) ,\08----------.....!:!J 

9 

4 

7 

9 

4 

14 

9 

II 

14 

9 

II 

7 

9 

4 

7 

9 

4 

sv 
10 

188 

sv 

19B 

sv 
I 

roe 

218 

5V 
5 

208 

sv 
5 

218 

3 

12 

3 

2 

3 

14 

'P'-11:.....::2~40~9~4--.-~·6~64 C4 
.-~L.-'

l:4·j-:~::----i 
I 

<4DA4 M 
387A 

s 24083 4. 
83 

l:3 
2 

(133) .240A3 
3 Al 

"87A 

0?.55 2 
YAftATE 

J87A ·240 

-0?% 
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KMSI 1--------------'-=:.::::.:...----t--'ill 3?.IA. ~ 

4 

3T 14c 
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~12 KLSI II 321"'- ~ 
-~0"" svT6 
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L J.c:!s A.R:,e. s1.:::.NeT1cs LITIL.OC:,ICo 11, $,. 

se~oa-.. o~ equiv. 

3.771>-. ~ 6 KLSO 4 3-Z.IA. ~ 
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160 
14 
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38oA 
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13 
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12 
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13 
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" {-- I 

'. t ''/ • .-.r._1' ,:, 

~~~~~-~:~~·~:-------. ~); ~==·:· l"f_c 
~/EV l'eR u<> 8~ 7 I ':' .. '.'. i~».(1.J -~ :.·;: 
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5'2. ~--....-- • S'I 

1. 
&\<\ 

'. _. 100 ~---1--.... 

,,,,,.,.,.--.... ,, 

,, 
1(1-CS)'SDXYl~'O 14 

~OXSG~ 7 

t·4 9 

l?>i'), IS '1 --
A7.4 6 

1<04,1<:.s ~ 
A\..\. PIG\TA\. 
l.C.'G 

P.I 
3.9K 
1/4W 
5% 

LOG.IC 
G\..IOTO· 
A\.I.. 
P\GITA.\.. 
't.C.'S. . 

~'t.G~ 

P.3 

OXIO 

P/O Pl 

Al'l 3~ 
I 

A\-i: 10 I 

M P.6 
3.9K 
l/4W 
5% 

OX09 

P/O Pl 
t 

,0..\\ , 37 

A\\. 38 
13 

RS PJO 
3.9K 
l/4W 

P.7 50,0 P.11 
SOK 16.66K 
l/4W . l/4W 
0.1% 0.1% 

oxoa 

2 P/O Pl 
t 

AIO 36 

A\o 12 

3 13 

P.12 P.14 P.16 
3.9K 3.StK 
1/4W l/4W 
~% So/o 

DX07 

P/0 Pl 2 

AOC\ 16 

AQq 35 

3 

P.18 

DX06 

(1i;,·:J,l,1~\Si1 1Sl3:. 
1~01 leiol 

P.19 
?>.:.::,3~ 

'/4¥-J 
0.\ 0 /o 

X 5UMMIN6 
POINT 15'>,..,2,1"14 

X CCM'.WN 
\S;,.,~,\~\., t.&"2., 
1~4 

(1S4) )(.CMSS 13 .,._,..---+--------------------+----------+---------' 1··., 
, \ 

(1i5) '2D)(..~$'0 1'5 <E-+---+---------------------...,_--------------------' 
(~=~-1X SG t.l a~--__, 

NOTE: UNLESS OTHERWISE SPECIF"IED. 

L FLIPS-FLOPS ARE LU3228 OR EQUIV 

2. RESISTORS ARE IOOK, l/4W ±.1% 

,, ~EXT ASSY USED ON 

it2A.C'C-ABl\.llV: _!:~q_ iU':2U~~~~ I (V.O" 'Si 
A0'1"7l.'ZljL1if .,, 

DXOIOT\.\QU'?XIO: i'.5"l 

Ot&CAlnlON l'•PIT 1HJMOUI 

.,,..,. oucu.,.rHT co"''""'"s .,.n,.••rT••v '"'0""'""''""' •"41C .. '""'-'·"OT or ••••or.u~'., o• T•,.N1•1••'0 to 
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{
AOS 

.(141)9 \SS _ 

A.OS 

P.20 
3.9K 
l/4W 
5% 

R22 
IOOK 
1/4W 
O.lo/o R23 

l.613K 
1/4W 
0.1°/o 

P.24 
3.9K 
l/4W 
S<ro 

F\26 P.28 
3.9K 
l/4W 

P.27. 5%. 
787 
I/SW 

10;. 

R31 
392 
I/SW 

1°/o 

P.32 
3.9K 
l/4W 
5o/o 

P.34 

R35 
196 
1/8W 

l9'o 

P.36 
3.9K 
l/4W 
5o/o P.38 

<-llVDC 12&F
(IW>),IS5,IS1, IS8• 

''"'' 

P.39 
C\"T.C. 
1/AW 
0.\o/o 

X SUMMING 
POINT 

"'-~-----.io----r---.------..---1---..-------.,_--1-----.,_-----.----1----t------.--.x COMMON 

,_ OX05 

A04 33 
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P/O Pl 
I 2 

3 

OX04 

P/O Pl 
I 

13 

r· 

OX03 

AO'Z. 30 

AO"Z. 31 

P/O Pl 
I 2 

3 

l'.>51 1!0011~1, \(.4, 

\"14 

./ 

AO\ 25 

AOI 21 
13 

(1S4) X~\.SS 24 ~---------------------------------+---------' 
.I 

(1'1s)'IZQ)C.\.S'S 23E+---+---------_., ________ _,.._ ________________ ___. 

NOTE: UNLESS OTHERWISE SPECIFIED 

I. FLIP - FLOPS ARE LU322B OR EQUIV 

2. RESISTOR ARE IOOK1 l/8W :1:1% 

T\ZA.Ct:-A Bl LIT'( : ~-'- T\.\-:;:"ll'_~94}(l4~' 1-s 
AOI i\.l.i2U' A04 ' 1'-:> · 

DX031''..\\21.:: D',<c.s: 159 

.,.... q• .... 
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P/O Pl 
l 

.1 

P.40 
3.9K 
l/4W 
5% 

.-~~~~~~~~~~~.-~~~~~~~~~~~ ...... ~~~~~~~~~~~ ....... ~~~~~~~~~~~-+~~~~~~~~ +llVDC. 12C-'F-

P.42 
: . P.43 

3.9K 
l/4W 
5% 

P.45 

t=i.46 
50K. 
l/4W 
0,1°/o 

f\47 
3.9K 
l/4W 
5% 

P.49 

P.50 
16.651< 
l/4W 
0.1°'6 

P.51 
3.9K 
l/4W 
5o/o 

F\53 

P.54 
7.142K 
l/4W 
0.1°/o 

P.55 
3.9K 
l/4W 
So/o R57 

(1i;;.a),rSS, IS6, ISS7 
\<0\ 
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:l..3:.?'.C. 
y.i.w 
o. \ .. ,., 
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I 
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13 
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3 
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I 
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NOTE: UNLESS OTHERWISE SPECIFIED 

I. FLIP-FLOPS ARE LU322B OR EQUIV 

2. RESISTORS. ARE IOOK I/ 4W ':l:J<ro 
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P.59 P.61 
3.9K IOOK 
l/4W !/4W 
5% 0.1% R62 
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I DYOS 
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NOTE: UNLESS OTHERWISE SPECIFIED 

I. FLIP-FLOPS ARE LU322B OR EQUIV 

2. RESISTORS ARE IOOK, I/SW ilo/o 

P.63 R65 P.67 F\69 
3.9K 3.9K 
l/4W l/4W 
5% P.66 5% 
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l/4W 
1.0% 
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I 
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A0'5 83 A.01. 70 

13 
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llBW 
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NOTE: UNLESS OTHERWISE SPECIFIED 
I t c:s Al2i:' 'OtC.1-lE"T\C.$ UTl\.OGIC I I") 6? 
• ie.-W?.1e-s o~ ~Q~\\lit- :···--·-------<,-

s· 
3J IC6 

3'TOA. 

4 2 ·1 12 
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1J ~17A. 
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10 

7 

11c12 
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6 

10 
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12 
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I 

Pl 
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61 
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12 

4 
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3 

9 
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• 
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~s 
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3 

4 

'A 1'.!A L09 97 
~ ~ROUIUD) 

98 
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P.79 
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100 ... 1 
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+ C2 
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-2~v yr. 
~s ~------' 

ioA. 

I, 

R.81 

100 .... 
l/2W 

IOOJL 
l/2W 

RBS 

300 ..... 1/2w· 

P.82 

NOTE UNLESS OTHERWISE SPECIFIED 

l RESISTORS ARE RATED IN OHMS :1:5% 
ANO ARE 1/4 'WATT. 

2. OIOOES ARE IN5246. 

10, .. r 2SV 
+ cs 

cs 
25V 

,.____,, 

P.90 

100..n. 
l/2W 

C9 

Q2 
TP-247 

....____;C::.:.10.::..i '----" 
.0022,.. I IOOV 

300.Al/2W 

~2 

A ~.o. 414 

X COMMON lSS1 ISb \~I 1(,,2. '"~ I \ l 

'--------.. is voe (x suP) 

Cl3 
10 ... 1 
25V 

lfol, ''-'2. t lb4, . ' 

._ ______ -.) A--------~ 

C7 
.01,.J-

IOOV 

100..n. 
1/2W 

P.93 

F\87 
10..n. 

P.88 
13K 

P.89 
6.SK 

300.n.1/ZW 

.0022,.I JOOV 

Cll 

3 

6 

9 

8 

2 

P.97 

10"'1-
4 

IC19 

MCl461G 
5 

7 

Ct5 
10 O.l<i( 

P.96 IOOV 

P.98 
IK 

Cl4 
.01..,1 
IOOV 

-1s voe (x suP) 

""'"' 1"4 

+ iS voe (Y SUP) 
• _- JoO~,l'9S ---
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1ss,15",ISi9 l'SS, l<;Ol 
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10,..1 
2SV 

2,7A l/2W 
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''51,\S.B:,·~',•G..~7 l~S 

.. -IS voe (Y SUP) 
IGl, \.:;. ·=., l"-5 
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+ISVOC ~S~ 

."'(K;oitltO.?., t;,4;. 

VCOMMON 
• 11n, ISS, llioO, IG.?>, l"S 

RIOO 
+llVDC REF 

~"(IG0),1s.s,1sc;.,1$'l,\'58. IOK 
1% 

Rl02 

100 .. 

NOTE: UNLESS OTHERWISE SPECIFIED 

I. RESISTORS ARE RATED IN OHMS zscro 
ANO ARE. 1/4 WATT 

± 10'10 
I µ.f, 3SV 

C20 + 
IZ110 

(FSV) 

4.99K 
1% 

o4 

RIOI 
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NOTE: UNLESS OTHEAWISE SPECIFIED 

I •. FLIP-FLOPS ARE LU321A OR EOUIV· 
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NOTE: UNLESS OTHERWISE SPECIFIED 

I. FLIP-FLOPS ARE LU321A OR EQUIV 
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NOTEt UNLESS OTHERWISE SPECIFIED 

1. FLIP-FLOPS ARE LU321A OR EQUIV. 

2• NANO GATES ARE MC858P OR EQUIV. 
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18Cf.'- 0101 (N!'. !8o6-0l39 

-im;;r fTllO· ' 0140 
' .... --· 

0103 S fUNCTION R£GISICR \llR( ROUT( OISPLAY 0141 

0104 RlAOCR IAAcK"i7'11NG ANDASCI I.CIA CONV, 0142 

01~ i[A(i(q r RACK PJ;q I TY Ill CO!'if'R 0143 

0106 lRANSLATOfl NO~ 1.3 TO I ouT or a 0144 

0107 Tri!JisCA1011 Nu. T-no 1 oul o. 8 0145 

0108 Ul'IJRQL c1iXRA'cTCR lllCc\OC"R NO. I 0146 

010'.l co', ••>L c4A1iJ;GrAOITOOCR NO.~ Ol4T 

0110 C()>;1POl CllARACT(il OCCOO(R NO. J 014&-..t 

0111 TM'{ R£40CR DATA TAACK vtRlrtCATION 0149;;;.:1,:· 

on2 fii,l"!trli;o N me (t;AR•Cl[IH)CTQOCR 01:;o 

Olfr [JAAN.iWOR ~o.J.9"To 1 ou"Tii1'"4 0151 

OiiT .iTuuITTo• iltG!"STt:I< 015' 

0115-~ >-:>Tori r.0,1Ro[ (l! ~,.rr1s1 015:> 

Olio~ x.•xi5 llTR. OR. 0154 

01 f'f:2" rr.AX'To MTll: '151,. 0155 

UTTF '1T m , 1 o"iircr .>.rrn 0156 

01i9 f1T,, f"JlTlirLi'lN •~ T.XiTS" 0157 

OT2U 'TAL" l'l!L'5li'["<~ Ol51l 

oi71 fT.ITlT TI'":, !1lro-rnl'Ul'iltel', Tl R 015; 

01 ... cv•.';[.:!:fo"V~l5TI:lfllT10 1:-f 0160 

01zr cv'ffi'T.11'>1CH RCGIST[;fll1TS' ,_If 0161 

0124 COl<'iE RS ION RCG TSflR 0 ITT l ,..N 01G2 

oT25 liLO 10 lll"A~Y ANO~ITl .. llf11:' 0163 

o'iTs ocsH1n1 Rrr.T~ 01&4 

Otz7 X.IJl.•lfilD llfGTSTrl<lITT, J:>-<!• 0165 

m::e ~-LulJ;i.1Tlirl:T.>rrnllT , :>-IT 0166 

OIZJ Y.()(SIRl.ll R(~f5TrRliTT.>IQ4 0167 

0130 . Y .OES I RtO R[Gf .>TlJf"ITTl', "'"'"TI" 0168 

0131 XANO Y [j[~fkrlJ"i<r<,T5rrlfllTTo ~ 0169 

013: ll(SIR(tJ klGt!,I[~ Oi;~T~ 0170 

01JJ l'(olRlD RlGl!m'.ilOOTr!lol>'liTflGIJTTSf..:TZ 0171 

0134 OfSIRCD RCGIS1£R OVIPIJI CATlllG Bl'" IT.TB OIT2 

013, OC:HRCO R[(itSICH OUIPIJl~CIT:>l~-"• 0173 

0'36 X ANO Y D!:Sliil:O'IIDiTSHR"ll:lrtKIW 0174 

0131 AtllJAL R[GIStrR ANO AlJOtR Blf'S'21-l!4 0175 

0138 ACl\JAL RCGl$TCl!AhD AW(ll BITS"IT~"2:0" 0116 

' 

P/d./P 
-~----

ACTIJAl Arr.1stt:n AUD AOOC:R CHS 13-16 

ACIUAl i1f.Gl5T(R A~D AOO(R OIT3 9.12 

A~TUAl RtGISTtR ANO AOO£R BITS 5-8 

Ar.lUlll Rl<llStCR AllO AOOCR OltS f.4 

TACU l't'LSt SYNr.RON1ZATION 

C01JIROI. TIKI: COIJNTtR 

AC Tl JAL RCGISTER ClOCKING 

AC ft.foll RtCISICR CUAR 

,JDG S\lll<.H GATING 

.;JG oR MOV[ SYNC. AND MOTOR lllllfel T 

STAR! r~ivr OR PARITY rAllllR[ 

INOU<, HllllllO ANO STOP INDICATOR DRlvtRS 

COfllt1( li~llG( tllCOOCR 

n U( ft/\.N{j[ f;(COD(R 

DAC INFUI OIR£CI SCT-RES[T (NAliL( 

OAC INl'Ul CLOCKING 

DAC INl'Ul REGISTE.R X SIGN A;"O MS!! 

DAC INPIJT R£GIST(R X LSB 

·OAC INl'\JT REGISTER Y SIGN ANO t-ISU 

1111c INPUT Hr.t:l 5 HR Y LSB 

!>AC tNrllT mw orcnorn 

llAC R£rr.11rnr.c VOLTAGES 

C>\C ~[(;AH VE R£rtflENC[ SUPPl Y 

ilAt: X AX13 AMPll rt CR 

Mc YAXlSAt~f'lfl'ICR 

Wc' x-.m JOGTI ~cu 1 T 

ilAC y AXt~• ,JOO crncITTT 

[Not u'.ruy 

l!CO TO 1 St<M:NT OCLODER 

lJl:>l'ViV HIGi1itrli""Str.'1!'.N! !J 

Dl,l'i~V llt\l151CR :>lGMtNf 4 

lllSl'lAY R[GIJl(R 5[GM£NT ~ 

!lll>f'lA'f RtGISTCi<SI:GMtllTO 

NSPLAY RrGtST(R StGM(ht 7 

lllSPLAY RtGl~ICR ~l~NTT 

Ol~l'LAY R£GISfCR SCGMl:NT 9 

OAC llll'IJT DIRECT SET-RtSET GATING 

TIMI: lll'i:AY COUNllq 

. 

II-om-..). SYST(H Cl~CK Gl't.(~ATION I ----...../ 6T'iii----I IT~~iTTITPUTNo. 1 ~- ,. ________ 
0179 f-1.\Ni.J/\l SWITCH INPUT NO. 2 

01110 .. AflUhL ~lllTCll INl'\IT Na. 3 

0101 . INOCX, AXIS SArC, SSI ANO 5S2 r;r 

0102 R(S[T PUlSC GtNEflATIOll 

0163 DIGIT JIM!: COIJr.ffR 

0104 Oil llM( COUNlCR 

0,185 HAND N ruwcllON-AND Ri:Acrn StROOt F7f 
0186 01AlS ANO TAP( DAlA TIME flr 

Ol8T DIALS INTtRfiOGATIOll GllTlllG 

0188 R(TUflN TO RU. ·~•o STOP i']i""Wffo1Si1<Gir 
PULS[ 

0'89 l[SI ANO XY STOPPED f'[r . 
0190 . SlilfT r ;r ANO lOAO 

0191 HlAVLH com J<OL 1 / 

0192 PROc(S~OH M R(LAY, 

0193 PlluC[55C»l N R[LM> 

0194 """L" CClh HU~ 

0195 CONlliOL PANEL {J:;r.a:r5J' 

Ol!lb ·(NOT U!>WJ . 
01n pmr usr.o) 

019"8 {!;OT UotDJ 

0199. ttOTOR mil.BIT OCLA' 

·-

·-· -·---··- ·-------
- .. ------·-

-· 

... 1 OHCAl,.TION Tz:q,;•T u.n1 •wi.tsfn 
AH'f. "'"tH. 
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li00-0101 (N<lT 

-mn;r •\ffi)T - - .. 

--0~·1s·l"\JNn1o;··~(GIS1rR WIR[ ROUT[ lJISPLAY 

0104 • .t"· if(.\OCilfilACK '°"llMioANOAsCll.[IA CONV. 

0105 ·mrt~ lJ!AtK rARI n llCCoot~ 

0106 1H~.,5lA Toll NO. 
. 

1-J ro 1 our or a . 
OIOT TAAt•SLAIOR JIO, T.lfo 1 OUT or a 
010~ -.2_ COl.lkOL oir.:v:crrn i'l'C0[,{11 NO, I 

0109-.:t ro;;T.lioi. ov.iilTitR a'.cot(R HO, 2 

0110 co•:Thc:t C1iAAA°c1tR occoou N(). 3 

0111 JAPE Rt40CR OATA TRACK y£RlrtCATION 

oi"ill'-.:_ ~7,v M,Mt:RfC ChARACTER OlCOOCR 

0 I 13'--::r- r'fi<A~oi:'ATOR NO. J.91'o I ou"T on 

OliT-"J .. -r1nITTfoN RtC.l!;T[R 

01!5-3 >u'lZilf' ,01m\Ot. ~t~ 

01 i"iCI" x:Axl> MTR. Off, 

(jj rr.:2' rv:m> M'rn'. llif. 

omr prrmll !TI5lr R['°rsn:Jr 

Oil9-4 f"l"'.t•P\JL~.ili-PXTS 

OT:!1) -.2. ;m;t".irsrr;r,mr ... ~ 

orr1 ~'VTlll'~LTER 

Of22' wr.::rr.:;1011 .rr.r~ 

Of2'l' [NNYrk510/I R[GISTrn'llTTS' 5-H 

0124 COH',(RSj~JN fi(~tSftR oils 15-24 

0125 ti;u"Tv 01..,.fi' Ai.'[l[)nTllt1JAllT11<'.CTTt' 

01•6-..t r,[r1tt£V RLG1Sld~ SIC~} 

oi21 X.C{~til[O P.l'.l!fa ,,nfrr, }5-24 

oi2s x .. rn-~<>1SirnllTT>-s;JT 

012'1 r.1,;:51um ntGTSmnrrTs 15:24 

013.J . Y .D[ SIRED ill:u TSrrl11ITT')5:1T 

OlJI xJ::,D Y U:ol!ITTi' fi(O~ 

Otl4 [J(311ll0 R(GtSft4 ouff'\im~ 

0133 OCSIRED fi(Gl51TI!~ 

0134 NSIRf.O RCGlsTCR OUTPUT GATING BtTS 1J•U 

1600..0139 

0140 

0141 

0142 

01'3•,;L 

0144•.:I,. 

0145 

0146 

0147-.t 

0148-3 

0149 -.3 

0150 ... ;?.... 

0151 

0152 

0153 

0154 

01~5 

0156 

0157 

0158 

015? 

0160 

0161 

0162 

OlbJ 

OIG4-l. 

0155-,;t. 

0166 

0167 

0168 

0169 

0170 

0171 

0172 

ACTUAL kEGISTCR MIO AOOCR BITS 13.16 _1
1· Onr-3 svsn·M CLOCK ccNt:r.1.r1_o_N ________ ~!-1~7 ~-':_·// ~~. ·~·~_:_ ~··_tu·~·":-~~ 

--·--------------11::·-/0ir~ ;iAf1UAL!.'iliTDT1"t>GTNO.T di F/ .. 1_ 1 := 1 · " ... ~ t --~ .. ;7' P.!S. 
0179 W.>IUAL 5\llTCll INPU_T_W.-,,··7..--------f -----""~=-'-=-""'---------·-. 

ACll>IL Rt:c1sm1 ANO ADOCR BITS 9-12 

ACTUAL RCG1s1rn AllD AOOCR BITS 5.8 

ACTuAL RfGISTCH AND AOOER BITS 1.4 

TAOt PUL~t SYNCRONIZA Tl ON 

CONTHOI. Tl•\C COUNTER 

ACTUAL k(GISltR CLOCKING 

ACTUAL klGI STER CLEAR 

JOG 5\llTOt ~TING 

JOG Oil MOY[ SYNC, ANO MOTOR INHIBIT 

START MOVC OR PARITY rAllURt 

lltC::X-, Rt\llNO AND STOP INDICATOR ORlvtRS 

CCAR~t AANGE OtCODER 

r1 NE RANGt OCCCOCR 

OAC INPUT DIRECT sn.RESCT CMBLE 

OAC INP\Jl CLOCKINQ 

OAC INPUT REGISTER X :llGN ANO MSB 

l>'.C INPUT ll(GISTER X LS6 

!lAC Hlf'UT RCGIST(R Y SIGN AND MSB 

OAC l14PUT REGISTER Y LSB 

LlAC INPUT Zln() OCCOOER 

OAC RTf(HLNC( YOUAG(S 

OAC NEGA Tl Vt REFllitl<C( SUPPLY 

[),\C X AXIS AWllrtER 

DAC Y-AX1Sf;MPLTI1Uf 

IDAc x•kl s JdG CIRCOll 

JCAc Y AXIS JOG CIRCUIT 

fT'OT Uoul) 

UCO To 7 S[Gili<fmonrn 

01 SPLAV Ri'.GfsrrnsrGMLNT J 

DISPL~Y REGISTCR StGMt:NT 4 

OISPl.AY REGISTER SEW.CNT 5 

fmSPlAY RLlil>ILR ~Ltil-ll~lo 

DISPLAY REGISTER SCCM:NT 7 

0180 -..).. W.tlUAL SlllTCH INf'UT NO. 3 w/:.. / .'"rO;J..- J.:JaO- r,ci5 if "_;~_·n w1 ·'. :. 
, u r: "p~-,-~,:: ·;c; , ·:~ t s:·h.1, - tv/< . 0111 - 2. I NOCX, AXI s SMC, SSI ANO SS2 r ;r 

01aa -,2. RCSCT PULS[ GtN[AATION ' 

-----------!l---1'~1_> !:...-;;;' _l:..--"'-'..:.'-1.::;.c.;..H_._" _____ ,_ --------· 
01eJ o~lr'lf' 

0184-,;t. 61T TIME COUNTER 

0187 •.a_ OIALS INTERh'()GllTICNl!ATll~ 

0188 ol P.tTURN TO RCf. ANO SlO? rf'r SJITCHSfliGil'" 
PUl.SC 

0189-.:t_ HST AND XY SIC,f'l'[D flr 

0191-..2. I f<[AOCR CUNTflOL 'ff' 

019& I (NOi UOLD) 

0197 [TNOT USED/ 

016-l1"[2. ER MOO.:; CONTROi.. 

0.),/3 

·------------------------! I 

0173 DISPLAY REGISltRSCQ:iCNT.a 0135 Of.SIR(O ~[GIST(~ O\JTPUT GA ING OITT TI::24 -:::-=;:;;--!';v~;;-;;;=u:u-;;:;-;~'7!1r.;:;r.nnn!-;lr"lr.r-14---=-:-,,,,---+."""",-:-;:;'="'c=c=-. .... =.,,...-.-----1 t------1-------------- -··----------------...:.._---! 
013\\ X AIOO Y OCStfITTi kC'Gi!.~limr 0174 DISPLAYR(GIS!(R SCCJ.\CNT 9 

0137 •lluAl RCGISIER AND AOlllR OITS 21::<4 0175' OAC INPUT Dlll(CT StT.RCSCT GATING 

0136 ACTUAL RtGISTtRANDAOOCA lllTS iT-20 0176-,i. HMC llC-1...AY COl.llTCR 

~~-----.W.~--~-----~--r-------·------l •• 'T I ',·.·. r- I .,. I 1_-1, _____ o_,_•c_••_"_'_cN ____ ...:.:::'":.:.'"...;•·_...;cu"-H•.::..~cc'.&..-----•-·.·~-r~~~·-·•_•_• _____ , 
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""""'""'WC'tl<)f'/ O•~G.l"AM 

&Xo-0101 1600-0139 l.CTIJAL R[GISTtR AND AOOCR SITS 13.16 

~r:i;r ~"""''" .... "¥> 
01•0 ACTUAL REGI 5T(R AND AOXR SITS 9.12 

0103 s ruN,TION R£ulSTtR lo!IR( llOUT[ IJISPLAY 0141 ACTUAL RCGI 5T£R At/D AOOl:R BITS 5-8 

0104 i<f4iJ£R TRACK CATING AND ASCII.CIA CONV. 0142 ACTUAL R(GISTER AND .l.t)l)(R a.ns 1-4 

(HOS Rl•DCH TAA;:K PARI ;y OCCODER 0143 TAClt PULS[ SYNCllONIZATION 

010.. i R.Ar.:!}LA TOR NV~ 1.3 TO I OUT Of 6 0144 CO:lTROL. Tl>f: COUNT[R 

0107 ,.,;:;;sm~ NJ. 2:"3To 1 our or s 0145 ACTUAL R((ll ST[R CLOCK I NG 

0105 c~-·~OL v.iAA:r[R OCCOOCll NO. 1 0146 ACT\AL REGISTtR CL[AR 

010• CC• •kOl WAA;.l[lf"iii:diD[R NO. 2 Cl47 JOG SW I TCH <;A Tl NG 

0110 CONTROL CHAAACltR OCCOOCR t+:l. J 0146-Z. JOO OR MOY[ SYNC. ANO MOTOR JN>;IBIT 

0111 TA<·t: R(AD(R c:ATA TAACK \'tRlflCATION 0149-2.. STAP.T MO\'t OR PARITY rAJLUR£ 

0\12" fTL .,.,. ~ iiCilRrc CN\AACn:R--c;r-coot:R 01 :;o INOl'.X, REVINO ANO STOP IN:ll CATOR DIH \'!:RS 

(111~ ,;;A,,LTfuR NO, J:g'To 1 OUT Cif 4 0151 COAR$£ RANG!: OCCOOCR 

01lT M Ul•.:.i'IO\ fh.u-TS"1rrf 0152 rt N( ;;;hG[ DtCODCR 

011:; MJ•C•R ;;o~ \,""Sheeny 0153 CAC IN?VT DIRECT SCT.R£SET EhAllLC 

01iC" x.•xiS MTR, DR. 0154 £11.C INPUT CLOCK I ~ 

011 '.J! rv:nrr M'l'll: --oo: 0155 DAC INPUT REGISTER X SIGN ANO kSB 

011T ["'r~'· Ti'JJ< Hlu •TIJ< 0156 °"' INPIJI RrGISl(R X LSll 

c1rr ":'J;"..,.,p~~:.)1)1'~~ 0157 C'C INPUT REGISTER Y SIGN ANO M!IB 

'·"'"u [TA .tt •V•>L •'••~~ ""\":xm DISS £11.C INPUT R(ulSTER Y l56 

0W1 4:51T OColilrDTt.P~ 0159 DAC I N?UT ZERO 0£COOCR 

oi'Z" c~·.-cR!:"ION RL~ 0160 CAC RCr!:R£NC[ VOLTAGES 

oID c'Jr,7(RS-1vr,-.r.u1>T!Jf1\T ~-s;.T• 0161 c.IC NEGA Tl Vt RErERENCE SUPPLY 

0124 co•;•tRSl0N R[;;IS'i[R bl':'!;° f5:N 0102 £11.C X AXIS AM?Ll rlER 

C1i:) e;:o 10 blf.l.R' ...,.,., ocs1•(l)"'T.;r!'..;.'fi: 1i;; 0163 1)1.C YAXTS""AMP[fi"'f[ll 

Clc:b ]Dr.iliru RmsT'r•""'ST:oN 0164 jliAC XAXTS" JOl>""'Ul!WT 

OJZ7 )>..C(SIRLv r:r:T5TrlrlH1o, ,,_~. 0165 1()1.C Y AXI, ~tfR(;UfT 

01.::E x:orr1 Rl1i Rrm .rn:1nn.,- > R 0166 fTN5T USCD) 

012:;. Y-OCSIRi.O ii<~!>-<4 0167 bCD TO 1 sr~COULR 

0130 Y.ctSIRW RtG~ 0166 OISPLAY R[;>( Sn::~- S[GM!:NT3. . 
0131 x ••·D v""iil!1 il!"v it:r;rs· ura1rr1.• 0169 OISPLAY RCGISTERSC"GMl:NT 4 

!ii3Z- ocs1iiro Rrn1sm. O\,TP~- m:"'lllTS -· 0170 DISPLAY R!Gi'S'T£RStG>f:~ 

0133 v.s1;;m RCGIT,l'.if cCT?iJ'1\;A m;;1rrTS1;-rz- 0171 j1)TS'PLA'i' R~.:l STER """""N 1 6 

0134 D(SIRED R[GIS1i:R OJTP'JT GATUIJ BITS 13'.1& 0172 DISPL~Y RCGIST[R S[GM(~T 7 

0135 OCSI RED RCGI STCR WTPuT\;fT I'~ 6f'f5' IT.:<!< 0173 DISPLAY R.EGI S1tR-SlUl<c;;'llf 

0136 X A'C Y OCSJl;'[l'ili'((.;~,;, 0174 DISPLAY RCGIST£R-SEGMENl 9 

0137 •CTi,J.L ~'tGIST£R AN~ AOOCR BITS 21.24 0175 . OA;: INPUT DIRECT SET.RtSET GATllG 

0138 ACTUlL RCGISTER AN:>AootR 6rT~ 17.-.0 0176 TIME otLAY COUNTtR 

.. 

-. - ·- .. - •". 

. 

I' • -~ 0177•2. SYSTtM CLOCK C(N(ll>\ TIOll 

-·--·/' Ofr& fW·iii:lAL -s'ilfH .. 11 INP\iT NO,. T -~ 

0179 ~NU'll.. SI/IT Ctl lhPUT NO. T 

0180 ~NUAL 5'/ITCH INPUT NO. 3 

01a1 I NDCX, 4X IS SM[, SS I 4ND SS2 F fr 

0162 RESLT Plli.,.S( GCl\LhA TI ON 

018) iJIGlTTfMc CW'>ILR 

0184 e11 TU.4£ COVNi(a 

0185 MAND N rl.'1;CTION ANO REAC>-:R S'fROOTrl' 

0185 DIALS ANO TAPE CATA TIM!:f'7r 

0187 01Al5 IN'f£RR()(iAllON Go'TIN~ 

0168 Rt1UR~4 TO RE.t .. AND STOP F/r s..:1 rca sn~~T 
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