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Type AX08 Laboratory Peripheral



CHAPTER 1 

GENERAL INFORMATION 

1.1 INTRODUCTION 

The AX08 can be considered either a multi-purpose PDP-8-series peripheral or as an integral 

part of the Lab~8 Hardware/Software System (PDP-8 or 8/1, AX08, Lab-8 Averaging Program. The 

AX08 provides a facility for monitoring up to four channels of analog information (expandable by option, 

see Paragraph 1.4), performing analog-to-digital conversion (ADC) for data storage at the computer, 

performing digital-to-analog conversion (DAC) on inputs from the computer for display, sensing time 

through two real-time clocks, and sensing digital inputs. For ADC, the AX08 uses the successive 

approximation technique. Standard PDP-8 I/O instructions initiate and monitor the operations of the 

AX08. 

This manual provides a description of operation, programming, theory, and maintenance 

of the AX08. The level of discussion assumes familiarity with the PDP-8 Programmed Data Processor 

and a working knowledge of DEC logic symbology . 

1.2 PHYSICAL DESCRIPTION 

The AX08 is housed in a single cabinet designed especially to provide simple interconnection. 

and easy access to logic modules. The back-wired panels provide interface with the PDP-8 type com- 

outers. The signal connections to the computer or to other external equipment are made via DEC cable 

connectors that plug directly into module slots. A control/indicator panel is located on the front of 

the AX08. 

Power is supplied from either the computer or from a standard DEC power supply. Reference 

power ~10V for ADC and DAC is provided by DEC Type A704. 

1.2.1 Physical Characteristics 

Dimensions: Panel Width - Standard 10-1/2 in. 
Panel Height - Double Rack 
Depth 18-3/4 in. 

I/O Cables: DEC Type W011 or W021 modules located per drawing 
(see UML, Chapter 5) 

Power: Module power is supplied by Type 728 or (for 50 Hz opera- 
tion) 728A power supplies. If the PC 8/I option is selected, 
the Type 779 or (for 50 Hz operation) 779A power supply is 

also provided. 

Reference voltage is provided by an A704. 
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1.3 FUNCTIONAL UNITS 

The AX08 provides a 9-bit display with two axes and intensity control (see Paragraph 1.4), 

a 9=-bit ADC with four channels of multiplexed input (expandable to 24) incorporating preamplifiers 

and sample and hold. | 

The basic operational flow is shown in Figure 1-1. Channel selection is accomplished by 

decoding IOT instructions from the computer, and conversion is controlled by command, timing, and 

control sequences of the computer and AX08 logic; completed. analog-to-digital conversions are sent 

from the Y-register, through the input mixer to the computer. Computer inputs through the buffer are 

controlled through decoded IOT instructions and AX08 logic to provide analog outputs for display. 

Both ADC and DAC use the same registers and in case of simultaneous requirement, ADC has priority. 
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Figure 1-1 AX08 Operational Flow Diagram 

The interrupt and control scheme for this is described in Chapters 2 and 3. 
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1.4 OPTIONS 

The following options may be added to the AX08: 

OPTION XR - This option expands the registers of the AX08 to include three levels of 

brightness control on the scope, eight digital inputs (contingency), three digital outputs and one 

additional pulse input. A single XR may be added to an AX08. 

OPTION XM (Multiplex expansion) - The first four channels of additional analog input are 

included in Option XM. This includes the preamplifiers, additional multiplexing and expansion of 

the channel selection register. A single AXO8XM may be added to an AX08. 

OPTION XC = This option is for the expansion of the ADC channels beyond eight. Each 

AX08XC adds four channels of preamplified multiplexed analog input. Four option XC's may be added 

to an AX08 with XM option. 

1.5 SYSTEM CHARACTERISTICS 

The following tables define the major operating characteristics of AX08. 

Table 1-1 

Operating Characteristics 
Analog-to-Digital Conversion 

Conversion Successive approximation 

Word Length 9 bits including sign 

Accuracy +1/2 LSB +0,.2% 

Speed < 7 ps 

Preamplifier Input +1.024V full scale, 50K input impedance 

Sample and Hold Full scale track in 2 us 

Number Notation Signed 2's complement 

Clocks 
Crystal Clock Set to 100 us 

RC Timing Clock Variable from 2 sec to 20 us 

Table 1-2 
Power Requirements and Environment 

Reference Voltage ~10V nominal 

Input Power Std. DEC voltages 

Operating Temperature 0°C to 50°C 



Table 1-3 

A-D Conversion 

Analog Input Digital Output 
Voltage (+2 mV) (signed 2's complement) (+1/2 LSB) 

+1,020 0377 
+0.768 0300 
+0.512 0200 
+0 .256 0100 
+0004 0001 
+0 ,000 0000 
-0.004 7777 
~0.256 7700 
-0.512 7600 
-0.768 7500 
-1.024 7400 

1.6 REFERENCE DOCUMENTS 

Title Document No. Description 

Digital Logic Handbook C-105 Specifications and descriptions of FLIP CHIP modules, 
simplified explanation of the selection and use of 
these modules in numerous applications. 

Small Computer Handbook C800 Describes operation and programming of PDP-8/I 
(1967/1968 Edition) computer. 

PDP=8 Interface Manual F-85 Contains computer organization information,detailed 
description of all instructions, basic PDP-8 program- 
ming data, and operating procedures. 

AX08 Bulletin Contains operation and programming data at the user's 
level.



CHAPTER 2 

OPERATION AND PROGRAMMING 

2.1 GENERAL 

This chapter contains operation and programming instructions for the AX08. Since the 

AX08 is a special I/O device for the PDP-8 series of computers, refer to the applicable documents of 

PDP-8 literature for programming information. 

2.2 CONTROLS AND INDICATORS 

Figure 2-1 AX08 Front Panel Controls 

2.3 ENABLE REGISTERS 

The Enable Register is used to 

a. Selectively enable interrupts for the ADC, the ADC timing error indicator, Schmitt 
triggers, the crystal clock and the RC clock. 

b. Initialize and run the RC clock. 

c. Shift between two speeds of the RC clock. 

d. Provide automatic initiation of ADC upon RC or external timing pulses. 

e. Enable an external clock pulse to set the RC clock flag (and cause ADC if enabled).



2.4 1/O INSTRUCTIONS 

The AX08 IOT instructions are called by PDP-8 IOP 1, 2, and 4 pulses. A complete dis- 

cussion of PDP=8 programmed data transfers, including IOP 1, 2, and 4 generation is contained in 

Chapter 2 of the PDP-8 User's Handbook . 

The PDP=8 instruction op codes for the AX08 IOT's are of the form: 63AB, where A represents 

bits 6 through 8, and B represents bits 9 through 11 of the instruction word. All AX08 instructions are 

IOT instructions. Table 2-1 lists the IOT instructions and defines them in terms of IOP 1, 2 and 4 

control. 

Table 2-1 

AX08 IOT Instructions 

IOT ~ IOP IOP IOP 

Instruction 1 2 4 

630X DXC DXL DIS (6304) 
Clear X Register Load X from AC Intensify point 

631X DYC DYL DIS (6314) 
Clear Y Register Load Y from AC Intensify point 

632X SKXK SKER DSB (OPT XR) 
Skip on Crystal Skip on ADC timing error - Set Brightness 
Cik flag convert command received DSB 0 = dim 

when last conversion not DSB 1 = normal 
yet read into AC © _DSB-2 = bright 

633X XRIN SKAD . XRCL 
~ OR external sense Skip on ADC done Clear all bits of 

register into AC external sense register 
that correspond to set 

bits in AC 

634X SKRK ZTEN OTEN 
Skip on RC timing Zeros in AC clear Ones in AC set bits in 
clock flag bits in Enable Enable Register then AC 

Register is cleared 

635X CLER CLXK CLRK 

Clear ADC timing Clear crystal Clear RC clock flag 
error flag - and clock flag 
error condition 
0 — > ADCERR, 
0 —> ADCIP 



Table 2~1 (Cont) 
AX08 IOT Instructions 

IOT 
Instruction 

IOP IOP 
2 

IOP 

636X ICMX 
Increment multiplexer RADC (6362) ADCV (6364) 
channel (set to Chan 0 0——> AC Initiate Conversion 
if at maximum imple- ADC buffer ——> AC 
mented channel) 0 ——> ADC done 

O —=+> ADCIP 

637X ACMX RADC (6372) ADCV (6374) 
Set multiplex 0— > AC Initiate Conversion 

ADC buffer —> AC 
0 ——> ADC DONE 
0 ——> ADCIP 

register from AC 

2.4.1 Microprogramming 

Microprogramming of most AX08 IOT's (except SKXK DSB or SKER DSB) is allowed. As an 

example of microprogramming effectiveness, note that with the combination of instructions ACMX 

RADC ADCV, it is possible to set up a multiplex channel, start a conversion, and read the results’ of 

a previous conversion all in one instruction. 

2.5 DISPLAY CONTROL 

In AX08 operations, ADC takes precedence so that a display command will have no effect 

if an ADC is taking place (conversion in progress or complete and value not yet read from buffer). The 

display control consists of two 9-bit DAC's and scope blanking facility. 

The axis organization for display is shown in Figure 2-2. 

Loading the Register X with DXC DXL and Y with DYC DYL drives the display as shown 

in Figure 2-2. Intensification is accomplished with 6304 or 6314 (DIS = 6304). 

The commands DCX (Display X-Axis Clear-6301) and DYC (Display Y-Axis Clear-6311) 

clear the X- and Y=-registers (to 000), and set X-OUT and Y-OUT to -5V. Power clear has the same 

effect. The IOT's DXL (Display X-Axis Load-6302) and DYL (Display Y-Axis Load-6312) load from 

the accumulator into the X= and Y=-registers (AC bits 3-11 to X and Y bits 0-8). Since 000 inthe X- 

and Y-registers implies half-scale, AC bit 3 is complemented before being transferred to the X-register 

(half-scale on X is represented in the AC as 400). 
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Figure 2-2 Display Axis Organization 

If an ADC conversion is in process (a convert pulse has been given but RADC or CLER has 

not) then the display control instructions DYC, DXC, DIS DXL and DYL will have no effect. Thus, 

in automatic conversion mode, an inadvertent display command will not destroy the conversion. 

Brightness control is set from MB bits 10 and 11 when instruction DSB (6324) is given. 

(Optional - option XR) 

IOT's 6304 and 6314 both intensify a point; however it is obvious that within the structure 

of PAL III (symbolic machine language assembler, see DEC document Digital-8-3-5), it is only neces- 

sary to specify one mnemonic (DIS = 6304) to handle both sequences of micro instructions: DXC DXL 

DIS and DYC DYL DIS. 

2.6 ENABLE REGISTER BIT CONFIGURATIONS 

Enable Register flip-flop outputs, control certain optional modes of operation. A description 

of the Enable Register bits and how they are set from the AC with the instructions ZTEN OTEN is shown 

in Table 2-2.



Table 2-2 

Enable Register 

ripe rom A tes 
SKEN 0 Slows RC Clock rate by factor of 8 

CVEN 1 Conversions initiated by RC or external clock pulse 

RKEN 2 RC Clock flag causes interrupt 

XKEN 3 Crystal clock flag causes interrupt 

EREN 4 ADC timing error causes interrupt 

ADEN 5 ADC Done flag causes interrupt 

R4 6 R4 = 1 (option XR) 

R2 7 R2 = 1 (option XR) 

RI 8 Rl = 1 (option XR) 

EXEN 9 External clock available as RC timer. S1,S2,S3 can cause 
interrupts. 

CNEN 10 RC counting chain enabled 

SO 1] Set pulse channel 0 (SO) Flag to 1 

R4, R2, and RI may (if implemented) be used to provide logic control of digital devices (e.g. relays). 

2.7 CLOCKS AND SCHMITT TRIGGER INPUTS 

There are four instructions concerned with the two clocks in the AX08. 

Crystal Clock: 

IOT 6321 - Skip on crystal clock flag 

IOT 6352 - Clear crystal clock flag 

RC or External Clock: 

IOT 6341 - Skip on RC clock flag 

IOT 6352 = Clear RC clock flag 

The crystal clock flag = 1 will cause an interrupt request to be generated if bit 3 of the 

Enable Register = 1. .Note that there is no way to stop and start the crystal clock and to absolutely 

synchronize the clock with a program. The sequence 

CLXK 
SKXK 
JMP.-1 

will synchronize within a jitter of 0 to 5.75 ps (+30%). 
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The RC clock flag = 1 will cause an interrupt request to be generated if bit 2 of the Enable 

Register = I, 

The rate of clock pulses can be changed by a factor of 8 by changing bit 0 of the Enable 

Register. Bit 0 = 1 selects the slower speed. Power clear sets bit 0 = 0. 

By turning the RC counting chain off and then on (OTEN with AC10) program=RC clock 

synchrony is possible. 

The ADC may also operate in synchrony with the RC clock by setting enable register bit 

1 =1, RC clock pulses, if so enabled, cause an A/D conversion, starting at the RC pulse time. This 

eliminates the jitter characteristic of programmed ADC control. 

The "external" input on the front panel can be used as an RC clock by setting bit 9 (1) in 

the Enable Register. (If the user wishes, RC clock may be disabled by bit 10 (0). Bit 9 (1) also serves 

to enable interrupts from pulse inputs $1, $2, or S3. 

SO, SI, $2, S3 and the "contingency" inputs may be read into the AC by the instruction 

XRIN. (S3 and the "contingency" inputs CO through C7 are optional, part of option XR.) 

S1 through S3 are set by front panel inputs to Schmitt triggers. CO through C7 are set by 

a digital logic level OV. SO is set under program control via the Enable Register. ENABLE 11(1). 

SO through S3 and CO through C7 are cleared by setting corresponding bits in the AC = 1 

and executing the instruction XRCL. Note that in the microprogrammed sequence: XRIN XRCL, only 

the bits in the register = 1, at the time of the XRIN are cleared by the XRCL. This prevents missing 

events that occur in the 2 us between XRIN and XRCL (provided that the maximum rate on any single 

input does not exceed the programmed sampling rate on the register). 

2.8 MULTIPLEXER AND ADC 

Power clear sets the multiplexer register to Os. The ICMX instruction increments this register 

until the largest implemented channel number is reached. The next ICMX resets the multiplex register 

to channel 0. 

The instruction ACMX jam sets the contents of the AC into the multiplex register. 

RADC clears the accumulator and the flag ADCIP then sets the AC with the contents of the 

ADC buffer. 

ADCY initiates a conversion and sets the flag ADCIP(1). RC (or external) clock pulses cause 

the same action if auto conversion mode is enabled CVEN(1). 17 us later, the conversion is complete 

and the ADC DONE flag is raised which causes an interrupt if ADEN(1) (see Table 2-2). 

SKAD senses the state of ADC DONE. Skip is on ADC DONE(1). RADC will clear the 

ADC DONE flag. 
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The IOT's ACMX, RADC, and ADCV may be microprogrammed since ACMX jam sets the 

multiplex register and RADC jam sets the AC. Reading of conversion result on one channel and initi=- 
ation of conversion on another may all be done in one instruction. 

If conversions are done at a rate that does not permit the operating program to read the 

result before initiation of another conversion, the flag "ADC Timing Error" will be raised. This flag 

may be sensed by the instruction SKER. Skip is on ADC ERR(1). ADC ERR(1) will request an interrupt 

if EREN(1) - ENABLE 4(1). ADC ERR may be cleared by the instruction CLER (which also clears ADC 

DONE and ADCIP). 

ADCIP(1) disables the display instructions 630X and 631X. 

Front panel analog knobs are connected to channels 34, 35, 36 and 37 (from top to bottom) 

2.9 DIAGNOSTICS 

Chapter 4, Maintenance, contains descriptive material on diagnostic testing philosophy for 

the AX08,



CHAPTER 3 

PRINCIPLES OF OPERATION 

3.1 BLOCK DIAGRAM 

The major functional elements of the system are shown in Figure 3-1, AX08 Block Diagram. 

All AX08 operations are controlled by the computer program; decoded IOT's provide the commands 

that initiate ADC or DAC operations, and skip and interrupt request logic alerts the computer to 

conditions in the AX08. 

Analog inputs are processed through preamplifiers, multiplexers, and sample and hold cir- 

cuits to a comparator (in the ADC Control). Successive approximation is achieved by the Y-OUT 

analog equivalent of the digital value in the Y-register being fed back to the comparator to control 

the input to the Y-register. The X-register keeps track of the step number in the approximation. Final 

output value of the ADC is the content of Y-register which is sent to the computer via the input mixer. 

DAC for display, is accomplished by transfer of data words from the computer AC to the X- 

and Y-registers where the ladder networks provide the Y-OUT and X-OUT analog equivalents as out- 

puts to the display . The display control (with option XR) provides three display intensity levels; bright, 

normal, or dim. 

The system has two clocks: a crystal controlled clock that is set to 100 us and an RC timing 

clock that is variable from roughly 20 ps to 2s. The crystal clock can be used to calibrate the RC clock, 

The external register provides a buffer for inputs SO through $2, (SO is sync output) and as 

part of option XR, $3 and 8-bits of digital inputs. 

. The IOT decoder decodes IOT instructions from the computer to control AX08 operation 

together with the 12-bit Enable Register. The Enable Register provides function control levels which 

selectively enable interrupt conditions and in general, control optional modes of operation. 

3.2 IOT DECODING 

Generation of all IOT commands for the system is shown in Figure 3-2. Memory buffer bits — 

6, 7 and 8 from the computer provide the 3-bit code for generation of IO0 through IO7, and memory 

buffer bits 3, 4 and 5 when 011 enable the decoder gates. The decoded 100 through IO7, in conjunc~ 

with the IOP timing pulses 1, 2 and 4 from the computer, generate the IOT and major control commands 

for system operation. 

Table 2~1 presents the generation and operation of all IOT's. 
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3.3 CLOCKS 

3.3.1 Crystal Clock 

The crystal clock serves as a timer and provides a pulse every 100 ps to set the XTAL CLK 

flag (flip-flop) (Figure 3-3). The state of the crystal clock flag is used by the IOT SKXK (skip on 

crystal clock flag) to cause a skip request if the flag is set. IOT SKXK is caused by BMB bit 9(0) and 

- the combination of 102 decoded in the decoder (MB 6, 7, 8 as 010) and the IOP 1 pulse from the com- 

puter. To cause an interrupt request, the | state of the flag is ANDed with XKEN(1) from the Enable 

Register. XKEN is set by IOT OTEN (AC bit 3 (1)). 

XKEN (1) 

AND | —® INT REQ 

100LUSEC Tat eS 

1O0T CLXK 

AND SKIP REQ 

IOT SKXK —™ 

Figure 3-3 Crystal Clock Logic 

3.3.2 RC Clock 

The RC Clock consists of a 5-stage counter, count control logic, and output skip and in- 

terrupt request logic. The clock's counting rate is adjustable by front panel control and the RCLK flag 

can be set at the end of either 32 or 4 pulses from this counter chain. 

The operator can control the RC clock pulse rate by using the timing control RANGE switch 

and the FINE (potentiometer) adjustment in the front panel. These adjustment inputs control an R401 

Variable Clock that produces 100 ns pulses from a stable RC=coupled oscillator. The RANGE switch 

selects one of ten capacitor controlled frequency ranges; the FINE control permits fine adjustment to 

the desired pulse rate to provide the CNT CL pulses to the counter. 

As shown in Figure 3-4, if the flag (flip-flop RCLK) is cleared and SKEN (1) is present (from 

the Enable Register, caused by IOT OTEN and ACO(1)), then the RCLK flag will be set every 32-clock 

pulses (enabled by IOT OTEN and AC bit 10(1) in the Enable Register). If SKEN (0) is present (from 

the Enable Register by IOT ZTEN, which commands reset if AC bit is 0, and AC bit 0 (0), the RCLK 

flag is set at the count of four in the counter. 
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Whenever the EXEN(1) from the Enable Register is present, (set by IOT OTEN and AC 9(1)0 

and positive going external clock pulse EXCK arrive, the flag RCLK will be set. 

The state of the flag may be tested by the computer command IOT SKRK (skip on RC clock 

flag). An interrupt request occurs when RKEN (1) from the Enable Register (set by IOT OTEN and 

AC2(1)) and the RCLK flag is set. 

3.4 ENABLE REGISTER 

The Enable Register is used to: 

Selectively enable interrupts from the ADC, the ADC timing error indicator, 

crystal controlled clock, the RC clock, and the Schmitt triggers; 

| Initialize and run the RC clock; 

Shift between two speeds of the RC clock, one 8-times faster than the other; 

Provide for automatic initiation of ADC conversion upon receipt of every RC flag setting 

pulse; 

Enable an external clock pulse to set the RC flag instead of the RC timer provided; 

Control 3 digital outputs (Optional - option XR). 

The Enable Register control level flip-flops are reset under control of IOT ZTEN (zeros in 

the AC clear corresponding bits in the Enable Register), and are set under control of IOT OTEN (ones 

in the AC set bits in the enable) as shown in Figure 3-5. 

Three bits of the Enable Register are reserved for the optional digital outputs. These bits, as 

with other bits of the Enable Register, are set with the combination of instruction ZTEN OTEN. 

The effects of the Enable Register are described in Chapter 2 (Paragraph 2.5).
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3.5 CONTINGENCY REGISTER - OPTIONAL (OPTION XR) 
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R2 (0) 

R2(1) 

Rt (0) 

Ri(1) 

EXEN (0) 

EXEN (1) 

The contingency register flip-flops CRO through CR7 are set by CO through C7 inputs applied 

through the connector on the control panel. The basic logic is shown on Figure 3-6. The CR outputs 

are sent to the AC through the input mixer by IOT XRIN. 

3.6 SYNCHRONIZATION OR "SYNC" 

A level may be output on SO (syne channel) by the instruction OTEN with AC11(1) as shown 

in Figure 3-7. Flip-flops S1 and S2 are set by the output of Schmitt triggers. The inputs and lower 

threshold levels for these Schmitt triggers are available on the front panel of the AX08. Sync S3 is 

part of option XR, as are the contingency inputs (CO through C7).
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3.7 INPUT CHANNEL SELECTION 

The multiplexer register is jamset from the AC7 through 11 with IOT ACMX (Figure 3-8). 

The register may be incremented by the IOT ICMX. A diode card (W002) is cut to decode the highest 

channel number implemented at each installation. If the highest channel number is reached, the 

multiplex register is reset to zero at the next ICMX. Thus, for all but the highest channel number in 

the MPX register, NEXT MX OK is available and ICMX counts the MPX register. In the highest chan- 

nel, NEXT MX OK is not present, therefore ICMX will not count the register but instead generates 

RESET MPX, which sets the register to 0. 

MX0 through MX3 select the channel within a A130 multiplexer module. 

MXA through MXF select the channel group (multiplexer module) if option XM is implemented. MX-H 

selects the multiplexer module assigned to the front panel knobs. 

3.8 ANALOG-TO-DIGITAL CONVERSION 

The overall function diagram and the major timing of the analog-to-digital conversion 

(ADC) operation are shown in Figures 3-9 and 3-10 respectively. The converter is a 9=bit successive 

approximation type. 
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Figure 3-9 Analog-to-Digital Timing 

3-9



OL
-€
 

IOT RADC 

IOT CLER 

IOT_RADC P ° CLR AC 

SAMPLE @ HOLD 
5 

MULT I~ COMP- 2 

PLEXORS TRACK ARATOR 2 
- n —>—~ ¢—— HOLD Y-OUT ova 

[ INPUT 
2 (Y-OUT IS , MIXER Pac 

TOO POSITIVE) | 

10T OR Ave Oy Y-REGISTER 
ADC V ano LSERR ADC GO 

ay * (SET-X ,SET-Y) 

SKAD 
CVT 2 

CVEN(1) >——(utoons | 

| I~ SKP A ADC 
AND NP X- REGISTER DONE OA + REQ 

RCTICK ADCIP(@) cvT 1 6 4 4 4 
(FROM RC OR INT 
EXTERNAL CLOCK) UN Treg 

750 ns i 

INT REQ SKP REQ CLOCK 
ENABLES ADEN() 
CLOCK) 

(a) { 

ANO ANO CONVERT 
MSB 
DELAY 

EREN IOT 

(4) SKER ; 
@#;— 1500 ns 

a 4 

ADCERR 
HOLD 

we + - 
AND 

’) ‘ ADC DONE (1) — 

ACPIP IOT CLER 

Figure 3-10 Analog-to-Digital Conversion



The ADC in the AX08 has preamplifier input channels that accept +1.024V full scale. The 

input channels and multiplexing are available in multiples of from four to 24 channels. Channel select 

signals are applied to all multiplexer modules (a module switches 4 channels) . 

The conversion sequence begins by a clock pulse enabled by CVEN (1) and ADCIP (0) or by 

a computer command ADCV and ADCIP (0). This generates ADC GO, setting the sample and hold in 

the track state, which sets the X- and Y=registers to 000 (half analog scale). 2 ys later, the sample 

and hold returns to the hold state and a 1.5 ps delay provides settling time for the MSB (most significant 

bit) decision. When the 1.5 us times out, the CV clock is enabled to generate 9 CVT I's and CVT 2's 

as shown on the timing diagram. 

A CVT | pulse shifts the X-register one place to the right as shown in Figure 3-11. X0 is 

complemented before shifting to X1. When the bit originally set to 0 by ADC GO is shifted (as a 1) 

through X8 into ADC DONE, the conversion is complete and terminates at the next CVT 2 pulse. CVTI 

and CVT2 pulses are alternately generated (as shown on the timing diagram) by clock pulses which also 

cause generation of STROBE COMPARE pulses. 

In the conversion process, the X-register serves as a step marker. One set bit is stepped 

through the X-register by CVT1. The active X bit is used to select which bit of the Y-register will be 

set by CVT2 and which bit will be cleared by CERR. CVT2 and the X-register generate test values for 

the DAC. The X-register is then shifted by CVT1. Slightly before the next CVT2, Y-OUT from the 

DAC ladder network is compared with the sample and hold output in the comparator. If, as a result, 

Y-OUT is too positive, STROBE COMPAR generates CERR clearing the test bit set at the last CVT2 or, 

for the first decision, sets to 1. This is done by using the X-register to point to the last test bit. Then 

CVT2, slightly after CERR time, sets the next test bit in the Y-register (CVT1 has shifted the X-register 

right). In this way, all bits of Y are successively set and (if this results in Y-OUT too positive) are 

reset. After 8 shifts, CVTI and X8(1) set ADC DONE. 

3.9 DISPLAY CONTROL 

D/A ladders (X and Y) for display control, are cleared by pulses "SET X" and "SET Y" 

respectively. These are generated by IOT DXC and IOT DYC if there is no A/D conversion in progress 

(ADCIP(0)) (See Figure 3-12). IOT's DXL and DYL generate LOAD X and LOAD Y to transfer from 

the AC3 through 11 into XO through X8, YO through Y8 (again if ADCIP(0)). AC3 is complemented 

before setting XO. 

If option XR is implemented, DB-register and associated delays are installed. DB is power 

cleared to 0 which selects normal intensity (also selected at all times if XR not implemented). This
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setting of DB disables BRIGHT and DIM intensity (see Figure 3-13). Disabling may be removed by 

setting either DBO(1) or DBI(1). This is done by strobing BMB10 and complement of BMBI1 into DB 

upon IOT DSB. Thus, 

DSBO: DIM = DB(01) 

DSB1: NORM - DB(00) 

DSB2: BRIGHT - DB(10) 

IOT DXC 10T DYC 

AND | SEI X AND | SET Y 

ADCIP(@) ——™> ADCIP (%) ——™ 

ADC GO ~v ADC GO ~ 

TOT DXL TOT DYL 

AND LOAD X AND LOAD Y 

ADCIP (0) ——™ ADCIP (8) ——>| 

Figure 3-12 Display Command Logic 

3.10 INPUT MIXERS 

IOT's RADC and XRIN strobe contents of AX08 registers into accumulator as shown in 

Figure 3-15. RADC sends AC CLEAR with data on input mixers. AC CLEAR, causes 100 ns pulse, 

clearing AC. In PDP-8, the 500 ns delay insures that data is still available at AC when the internal 

100 ns clear pulse ends. In the PDP-8/I these pulses are examined at IOP strobe time, the AC is 

disabled, and the I/O bus enabled on the transfer bus. Sign extension is performed, loading ADC 

buffer as a signed 2's complement, 12-bit, right-justified word. XRIN strobes entire external register 

(SO through $3, CRO through CR7) into AC as shown.
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CHAPTER 4 

MAINTENANCE 

4.1 INTRODUCTION 

This chapter contains the information required for maintaining the AX08 system when 

operating with a PDP-8 or 8/I programmed data processor. 

Preventive maintenance includes such routine periodic checks as, visual inspections, stand- 

ard cleaning procedures, adjustments, and the occasional running of diagnostics to expose weakened 

conditions before they become malfunctions. 

Both troubleshooting and preventive maintenance include procedures that range from basic 

power supply checks to intricate logic checking techniques involving programmed operation (diagnos- 

tics) of the processor (PDP-8 or PDP-8/1). 

For a detailed understanding of diagnostic procedures, reference should be made to the 

pertinent processor maintenance manual and applicable software documentation. 

The maintenance equipment specified in the PDP-8 Maintenance Manual with the addition 

of a precision voltage supply (EDC VS-11 or equivalent), is adequate for performing tests on the LAB-8 

system. 

Detailed designations and location information of all modules and assemblies in the system 

are presented on drawings D-MU-AX08-0-11 and A=PL-AX08-0-11 listed in Chapter 6. All input/ 

output connectors with pin and signal information are shown on drawing D=BS-AX08-0-9 in Chapter 6. 

4.2 - DIAGNOSTICS 

The AX08 diagnostic (MAINDEC 8/I-D6AA-D) tests the functions described here. The 

operation of this diagnostic is described in the writeup supplied in the Software Kit. 

4.3 CALIBRATION 

In an operating system, (with part III of the AX08 diagnostic) readings of 0000. +1/2 LSB is 

produced with OV +2 mV (offset); 0376 +1/2 LSB with 1.016V +2 mV (gain); and 7402 +1/2 LSB with 

-1.016V +2 mV. Adjustment of the A202's may be necessary from time to time to provide this calibra- 

tion.
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Channels 34 through 37 (front-panel knobs) may be used to set up the A401 if it should 

require readjustment. 1/2 to 1 turn from full stop in either direction should range the converter from 

-376 to 7401. If this cannot be done, set the pot to 3/4 turn from full clockwise, and adjust A401 off- 

set to convert to 0376. Then set the pot 3/4 turn from full counter-clockwise, and adjust A401 gain 

to convert to 7402. Repeat until both end conditions are met.



CHAPTER 5 

ENGINEERING DRAWINGS 

This chapter contains copies of all engineering drawings and replacement schematics neces- 

sary to understand and maintain the Type AX08 Laboratory Peripheral System. The engineering drawings 

supplied here are in addition to a complete set of drawings supplied with each system. Should any 

discrepancy exist between the drawings in this manual and those supplied with the equipment, assume 

that the drawings supplied with the equipment are correct. Drawings are listed below in the order in 

which they appear in the manual. 
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7) ACMYX. SET MULTIPLEX REGISTER Y REGISTER CLEAR AC 
FROM AC ~ SELECT ANALOG FIRST (@3G2> 
CHANNEL 

B 

A 

6 5 t 4 3 2 

D-BS-AX08-0-1 IOT Decoders 
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SKIP REQ INT REQ SKIP REQ INT REQ 

K Th L Pe H 5 J LOT SKRK {0 RIKEN () ef A Tor suxk LATA XKEN (1) =O A D Mg) R123 R23 FeRi2z3 Ri\23 7 Exc Kk Cl3 Cia Ci3B C13 
M t Mu. [IM Ee Fe |F EXTERNAL pap | 

r Riz? OOR2G30 BORepa0 @ A2q (,) ci2 \ 
Cle NCTES: K] ROLK D_] XTAL CLK 

B PWR CLR = B PWR CLR 1. %* MOUNTED ON ThE FRONT $ S 
CONTROL PANEL. 

j j T RCTICK CLK H 2, Ri=PULSE INPUT Si! N D : op} COP US) | Rags R2:PULSE INPUT $2 pS b F + v Pp  {RIO? cu J RB*PULSE INPUT §3 SKEN @) ef A EXEN () fro A SVEN (1) OPA] * a BIG ako = R4=FINE CLS (1) ORS EXCK RIS CLP C1) —o RUNS - = RS*ANALOG INPUT CCITROL g 
RG=ANALOG INPUT CONTROL 1 
R7=ANALOG INPUT CONTROL 2 s [tT $s T HJ $ Ts T RE=ANALOG INPUT CONTROL 3 Hr apHo Speeder ® 3 WHEN XR OPTION IS NOT al? or nf See INSTALLED PLAGE WJMPER 
FROM PIN CZ6T TO GROUND. 

N U 

B PWR CLR———“df ba + Cc P Vv R6Gae—P CLR CL = = Vigie 

R Ju 

S 
$s Ts T H JH J ms ont cL 
POR2GWO R2G2' cu rs 
*ce7 | F ° se | CNEN 4) S. ee rT — el 

Ss R 3S) B PWR CLR g 
Ro | | D N D N — C2 LOT YRCL | | a *TF~ * [RANGE] | _ P Pp | — + C3 

BAC $ 4D BAC IC) BAC | BAC 3.1) Ie 716 —) val | 
K U K v | | 3K e— 27) LOT OTEN | LL pe | ; ° | v L yo | Rate — | 

E + = E = BAC 111) = = _| ow=4 = Ce F — F | —_ > 7 o——} |-«—4 T RJ (ST: PULSE RJ SU [ purse R we INT REQ c7] | PULSE INPUT Si | weg INPUT Sz WS |ZNPUT =O)! v5 Re | } eF4 
ca * * | ' I , — | = - _ ~ CF SK > F/23 | e— | -—-+ | 

en { B/E | C18 
$1) 4 R XENeD | [8 NA Cu 32 Wa R22 | Ir FRzc | 
$3.4) 813 = 

ofS LLL 

A 

7 6 5 i} 4 3 2 1 

D-BS-AX08-0-2 Timers and Stimulus Channels 
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> SET X 
Vv 

B PWR CLR ——\ PA + fa) SKIP REQ INT REQ 
RG6O3L—_p RESET MPX 4 K RID7 
DI3 ADC GO AVY DIS 

qo Yori R U s Vv 1eT ICMY% + Db F DIT AOT SKER OA TERENO SOU A = ~ SKIP REQ INT REQ LOT DXC =H AA 5 FE Te R23 R23 and NEXT MX OK ADC IP (Q)—o Re IOPI INVA LiMo. M C13 cis 

~~ D H E 2 SET Y IO G5 —@RUNS OOR203049 TOT SKAD —A UA] ADEN (DOA Dis Poi } R\B7 Fekie3 R23 Z ~w tN x | ADC ERR DIS Bid Bie P RID7 = B PWRCLR V BE Js ely ADC GO =~ VY] [bis xz A N 2) ia 
RUS P MPX $0 Ot De Gor2980@ . N DT RADC Bi nV Dis 

MPY ope Dia |, E [anc Done 1oT BYC A TOT CLER TS BiB + Vv P MPX | Qe SET X ADC IP (gs) “eo RUS of A] Abe TP ay 
MPX 1G (S56 yA D 

wn 
N aa De IP) [+ DIS MPY 200 el NOTE § L 4 ree < v aay 

Regs MPR 2 GQ) oH S = ; v [re Ree \ 

MEK SO) CNY | RCTICK DATA Dis | B PWR ADCIP MPX ach) > Vy A CVEN (1) ——> aed CLR PA |i MP +61) XBCI) 
- Regs ovr e MP X 4 (DI —@ PA |r V be3 

N Rows ADC GO cv puase @) a 

* L | * | D L | RS Ik L ADCY — Ape IP (1) 
cHe JSReGe OMX S| TPO MXD F 

i, a KART aK | Re iM Aisdé LON \ag | Ko MX 4 t ADC IP(®) /\——o-——4 NMPLIFIER c2a KR yy o | R7 p B28 7 D 

FIUIVIE|S an Ko MX! PA |e ae) Is r S$ TS T ROSS CVT 1 | oro Ko— MxX3 OOR20200 baa CHI RInig2 I. —77 1, 7 @ vee | D H vy Eo LY cS [ANAL SUPPL R_| CONVERT = Ao AMPLIFIER ATDG f B PWR CLR Hoo Wl = 
U 

S27 MSB DELAY q 7 OR2208 = iG Fe 
N Vv F |CV PHASE 

5 H@ GND 
ADC GO CHe A2ge |, p [Hts MAX -OUT > OS 5 

ee: cee ow /\—o—_4 AMPLIFIER ADC DONE Q; M L 

anne ene ~ E L Fyo veels J PA D K J RID? = = 

MX =H REPGaE—P CERR CLK av DIS CH3 R A2g2 +s nee = - R4gi R87 STROBE COMPAR 
VET c32 K IN CONVERT ())—eL_Dé! NOTE: 
AN». AMPLIFIER ab [ry e 

in S 7 758NS . MOUNTED ON THE FRONT CONTROL STROBE COMPAR —e[70 A u evict PANEL. = E R RIB CV PHASE (1) CM, 
2. Rl = PULSE INPUT SI 

DIS REF HOLD R2 = PULSE INPUT $2 -n e+ CN|suppLy ANALOG vy out Yoomp zat |Su ? R3 = PULSE INPUT S83 A7G@aq | SUPPLY +p lAsgz cul 4 764 M M R= FINE Cae ia MX - OUT P —cd27 V2.u59 RS=ANALOG INPUT CONTROL @ (5K) Flulv Vv H P c2e R302 RG= ANALOG INPUT CONTROL 1 (5K) A4QB\ ce [ec D2¢g R7=ANALOG INPUT CONTROL 2 (SK) o Vo S25 E v4 RB=ANALOG INPUT CONTROL 8 (Sk -+) E fe | SAMPLE Je E J 
AND WOLD ADC GO 

dK -\OREF oo 3, CUT DIODES TO FORM LARGEST 
: . ? F IMPLEMENTED CHANNEL NUMBER 
DOO MKOA HOLD HQ GND = 4. = MOUNTED ON THE FRONT 

BASIC(\) =o ~ CONTROL PANEL, 
RiG? 
DIS 

D-BS-AX08-0-3 ADC Control 
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7 6 5 | 4 3 2 1 

H JH J s tT $s T H J HS Ss T S$ T Hoy HJ > T 6 T | H oJ oH J s Ts T H JS HS | H J oH J $7 S$ T D 
O0R20206 402262006 00r26204 O0R29206 @0R 2629 O0R2d208 O0R2g206 OO 202 FORGO 9 OOr2Ge06 POReaG204 
P cgi | Peg} Pcge2 | Pepe | ? ¢o3 OES | cas | Pcgs | @cga! | Pcs! PCD 

F | SKEN R | CVEN F| RKEN R XKEN E EREN R ADEN F R4 R R2 E RI [| Fj EXEN Fr | CNEN 
B PWR CLR | o | D > 

D N D N D N | p N D ; ob N 
LOT ZTEN 

E P E P E P | € P E | E Pp 

B BACH G) B BACIG@) B BAC 2() B BAC 3@ B BAC 4@) B BAC 5B) JB BAC G@ B BAC 7@) B BAC S(¢) {5 BAC 9(¢) B Bac \¢ (A) 
, K U K U K U | Kk U K ' K U 

IST OTEN t [ 

L Vv L v L vin L Vv L — L Vv 
B BAC Gay B BAC IC) B BAC 2(1) B BAC 341) BBAC4Q4) B BAC SU) | B BAC GQ) B BAC 7) B BAC &(1) B BAC 301) B BAC I¢ (1) 

| XR OPTION | 
| 

| SEE NOTE | C 
1 Oe ‘| | rd | | FO& FE M t M It > TT S TS F HEF CE M_HoLoM TS T 8 eral Mo LoL MOL 

t) 4 «> t Xe) | OPReps0 , #Predsd, *Pregs . Great ; PRBS ; eres ; . A Reps , ; Opr2gs0 . | 

CRD cd CRI K C\ cre ce cR3 ca cR4 C4 cRS cs CRO CG CR7 C7 | 

| ToT XYRCL H N 1s) H WN U H N 

J P Vv J P Vv J P | <_— 
| BBAC 41D B BAC SQ) B BAC 6M) B BACT) BBAC AW B BAC 44) B BAC IZ” B BAC IG) | 

NOTE « 
{. WHEN XR OPTION IS NOT INSTALLED 

PLACE JUMPER FROM PINS BSE 
AND B@9L TO GROUND. 

B 

A 

7 6 | 5 t 4 | 3 2 1 

D-BS-AX08-0-4 Enable and Contingency 
Registers 
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7 6 5 | 4 3 

D 

F B BMB 1¢@ (1) u B BMB 11 (1) R B BAC ZC\D T B BACI A) : B BAC 241) J B BAC 31> Hi M S Pp K 
5 OO fe 5 rt |e N , = | iy -—> R na ko L Re oe 

E \ RID7 P RiD7 U RiG7 RID7 M RID7 
BMB 1G) CP on Rg? BMB li) <oJ ~~ Re BAC GA)—<J_ BSI BAC 1d) or BG2 BAC 2419 ~ BOS BAC BU) —<f AG BGe 

R17 RID7 Rip? RIG? RIG7 RIGD7 
BO! BOI BSI BSI Bde Bde 

H F B BAC 4 (1) rw F BBACS Q) M L B BAC GC) R BBACT7CN U Tv B BAC BA) P N B BAC QA (1) 

5 ~w fe s 7 --o 5 o -—> NI OE ed r ~ R Oo 

RIG7 RIB? RID7 u D7 RiD7 Bac auton] [age pac SWE | Bos Bac eM—“of mo] IBas Bac 79 Poa] [RISZ sac antof aw] | 897 pac amo] [Bia 
RIQ?7 RiD7 RiST RIG? RID7T RIG7 C 
BS2 BO 3 B@3 B93 B3 Ba4 

K te B BAC IBUW E JP B BAC \1C\) —P 1OT ACMA 

M L lRig7 " Eris Yermag sous M — BAC 1B C19 Sw BO4 BAC 11> ae) BO4 L N Rig? aid > LOT LCM% 
RiZ7 RiG7 ‘ oP i — A TOAT] | Ais 
BO4 BY4 MeiRi3 K IN 

& R AIG B TOP | = 

10 B7 Nw L 
RIG7 
AIS 10 Pe 

B 

A 

7 6 5 i} 4 3 2 1 

D-BS-AX08-0-5 Buffered AC Bits and MPX IOT's 
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ee ee 7 

| 
| MYA MYB MYC MXD MYE MYF MX-H a ee 
| BOR 2d200 | 

2? poa ! 
RESET F_| BASIC | 
MPX | 

M N P IR S Tv [u v 
| DCDR >! D 

RIS) 
| ne ul | 

r = | K Ms 0 MYX i 
= 

J 4 E F K L —_ | . MPX 3h oF DA ie 

| s| T $s [Tt s| ts |r| H J HJ $758 T MPX 4 BoP cig *5\ 
| OR2G20 Or2620 POR2GHO OR 24206 

Yoga ! Foie '] ft Pou! Poin 
MPYX 2 R| mex @ FEF] MPx a R | MPK 4+ 

RESET MPX 

N U N 0) D K N e) ve = “NS 
MPX 1 CDI MPX 36g) MPX 4 @? IoT ICMx MP aC) =e TOA ie ON 

| P Vv P Vv | = L P v MPX 4.(p> a RUS MPX 4.c19 4 Reg} RUS 
nv i ie DIG DIG 

F | ) | MPXK ay MPX 1619 MPX 2419 ow tye MPX Cd MPX 401 Seo nen rai ane Ca owt 
109 ~ “ 4 as e = Ip F L N T Iv 

NEXT MX KORE | MPEXS BD 5 1 OCA R ON le OA MA ON 
U 

B BAC 71) RIS B BAC &C)— RUS BAC A> RUS 6161p Me RUS AC tid RS | Nes CBC Dos B ¢ | DOT B BAC IPC) SOT BB S07 

MPXK | CD MPX 2 (D9 MPX 3 CB? MPX ¢ CD) 
lo FE L th $ ~ iV # | HM K ? P | S % 

LOT. ACMX AVA mA yA yA RIVA 
B BACT (G27 — RUS B BAC BCH) —BRVU3S B BAC Q¢g>— ef R113 B BAC 19¢G)— RUS B C 11 RIS 

* DZS. a DOS # D¢gs , 8 DOT BA 4 D¢T C 

| opr | L ION XM | 

t <$ z 2 

L- DIM L=—© BRIGHT . NORM 
Ave red) =~ Hen Kea 

Rip7 R1IZ7 R167 cuintientiantientiaesiantientiantien > LOAD Y 
A24 A2t A24. | RO | ME <— 

| P Na | H K RIG? 
| A INTENSIFY ler DYL —AROA BIC 

* NORM <n SCOPE INTENSIFIER | ADE TP «> iN le 
%* BRIGHT Sev WG BI 

Vv Vv M Mm hoy IV Oe 7 Weng Ky 

2.545 | O10 Us yout DS A238 4 F RIB? 
R302 | R3g2 AD L-PLoad XI} BIG 
AlB Ala 4 D F RID? 

nob eT ie | Agee _[REe or etna] Ee ADC IP (go—ey Ri ON INTENS ; SOGE PF be a2 e AIG 
P 

=a K 
M M L N | = BR [— 
02 US DB ED oF MA ; wo Hd J | W5eo 
R202 DB 1 <> — oF RUS POR20HO LS SF AeS 
Als Als | Az2g B 

DB 
Bw top 4 = Ld] B PWR CLR F ia | 

K 
Fe TOT DSB | M % DEEL ; 

| : | BR NOTES: 
DIS GRP L i |wSae * DIM: DSB @ /+—— 

B BMB 1d (@) B BMBIICD | Xx OUT A23 NORM: DSB 1 

B BMB Iga B BMBIIG = | BRIGHT: DSB 2 
| { BR [4 

OPTION XR W56® 
bio ee 4 slags 

3 
BR + 

2. |WESO 
Ss] A238 

A 

3 7 6 5 ft F ] 3 2 1 

D-BS-AX08-0-6 Scope and Multiplexer 
Conirols 

5-15



8 7 6 5 | 4 3 2 

Im $¢ IM @I IM $2 IM $3 IM $4 IM $5 IM $6 IMO? IM¢8 IM $a IM 1d IM 1} 

FE ie tu M N P R U s Vv Db H E J K Ty L P U v 

Y(t) wo A ON MOA MAT YI MA] Yet) MAL Y¥3 Q) WA] Y4(1)= MOAT Y5 () HOA] YS (KALA ¥ 70) MAL Y8() TON 

R123 E Jri23 KIiRi23 LyIri23 T,Jri23 R123. FeRi23 123 Myirni23 pwRi23 TyIri23 R123 

BOT BOT BO? BO7 BD? BO? BOS BOS BOS BaS B@a Boa 

Vv v 
Cspons® 

AC CLEAR 

R3g2 
Al7_. 

K h 

RADC SS S|Tv 
70 

RI2@3 

P 

Bi4 

ene nnn 
“7 

IM Gd IM Ol IM G2 IM $3 IM $4 IM $5 l IM $6 IM $7 IM $8 IM $2 IM 16 IM Il | 

{ 
| 

4 N if le lv H tu N P wv) Vv 

s¢ (1) Pewa] sit) 1 s2()Kewa] 83 (eA) cro) Bercy crit) Sen cre) Cefn] cr sti) TAT CR (1) Kem A] CRS (EOD A] cR eI) SOG] cr 7(1) SQA | 

1OT XRIN —-piR123 R123 Ri23 Ri23 RI23 pri23 \ Fyiri23 pRi23 M _sIR123 Ri23 T,JjrR123 R123 | 

BOS BOS BOS BOS BOS BOS | GS BOS BOS BOG BOS BOG | 

| | 

I 
| 

en opTION XR | 

8 7 6 5 i} 4 3 2 

D-BS-AX08-0-7 Input Mixers 
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-19DV REF 

B3K 

J H 
Y OUT K L K K L K L 

AGGH = AOGs JE AGS E AGD\ Eg Ree 
S C25 FE S C24 E S ces S cee F HQ GND 

= i Ir = u v = ) I: HQGND = u T V 
eo. Th ee ny? ‘ett rit we ee % ‘ og) tT ls TOs J [wg ow yT Is + 5 Tis To 5 

R2G2 R2g2: R2¢2! Raga OR2¢2: OR2g204 POR2d209 4OR292086 O6R29200 SET Y We c2e |! cep!)  Migerqg il  =JJse@craitL Migcg 1} J @cie TL Ma @oaz 1b Ae cz | MAP cis | 
YS iz vA R Y2 F Y3 R Y4 LF YS R YG F NT R YS R 

CERR D u K iS) K ie) K u iu) 

E v L V L V L V Vv 
KA KBQY X4c4 ne ya) KOO? KCI 4BCY ADC DONE (1) 

x1) CVT2 N >) z N 5 D N ? dD int N 

Pp & Pp Ee Pp > > 

Xia KAN X30 X40) xB X¥Gd) X70) XSQ 

H K L N e Ts + iV b F H K L N p Ss + Vv 
B BAC 3 (1) —* YA] BBAC 40 =O UA] BRAC SOT CUA | BBACEO—@ ro A] BBAC 70——¢ TU A [BBAC 80D —O TWA |B BAC a0 —OF UA IB BAC wwe 7 A BRAC We — oy WAN 

pi RIS MgIRVS RUS VARS RUB J yl RIVS MyIRVSL_. Ry RIB RIVS 
LOAD YY C14 C14 C14 Cle C15 Cis C15 C15 C15 

-IDV REF 

B3K 

K L K L K L kK Yo 
X OUT 

AGS4 £ AGD4 E AGG4S E ACEI Low ke ig REF 
25 Bee Ss B Fe S Bed F Ss Bes F s a & H@ GND v= 

= a vv = 1) Tv = a) TT HQ GND = U T Vv 

R P RIP e |J © J R IP rR P E fs € J R je R P E jv & J R |P R P 
ORz20506 SOR2G506 @OR2G506 GOR 26506 POR2d506 POR 2050 PORZGSO 
? wet | @ ea, | 2 pag | ® peg @ Bia Peiq ' P Be 

SET X F.|  4¢ XY FE 42 %¥B E x4 X5 F XG 

N D N N 
CVT) P 

u K U T L K U Tv L K U T 
= 4GOld XP) XI KIC x2) X20) YEH XBCD %446) X41) XSB¢H KS X60) YOO) 

v M Vv N v M M 
LOAD X LOAD x2 N 5 

s H S H Ss H 5 
BBAC 3 B BAC 441) BBACS 4) B BAC 641) B BAC 741) B BACS() B BAC AC) B BAC 194) B BAC II CD 

D-BS-AX08-0-8 X and Y Registers 
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D 

w31 = WO31 WO31 = W331 W931 0 W931 wO31 - WO31 wO3t w@31 W031 9 W314 

Ag! mA Age 0g2 AGS D@3 AGA 084 ABS bgs AGG 0g6 = 

o) fo o} (0) (>) (o ) fo () fo fo) (o) 
E e7—S BAC @ (1) bg 7 — BAC 9 (1) ° *+—< BMB ¢ (1) ° °+———> BMB 6 (9) e o+—-pIM g ° IM 9 

E E E E E E E E E E E E 

° ot BAC 1 (1) o+—<> BAC 19(1) ° o+——<> BMB 1 (1) ° oi—<> BMB 6 (1) ° o}—p>IM 1 e IM 10 

H H H H H H H H H H H H 

bes ° <> BAC 2 (1) +—< BAC 11(1) ° 2 <> BMB 2 (1) ° ° <> BMB 7(G) rs o+—p IM 2 ° 2 IM1L 

K K K K K K K K K K K K 

° o+—— BAC 3 (1) ° o+—® I0P 1 e +> BMB 3 (9) ° °+— BMB 7 (1) S o+—DIM 3 o @y—> SKIP REQ 

M M M M M [M M “ M M ™ M 

° #;+—-O BAC 4 {1) ° ° > IOP 2 ° o+—-> BMB 3 (1) «+> BMB 8 (9) ° DIM 4 o oi+—<> INT REG 

Pp Pp P P P Pp Pp P P P rs P 

b yO BAC 5 (1) ° o> 10P 4 ° 21—<> BMB 4(¢) . o+—<> BMB 8 (1) ° ot —pIM 5 ° e+—-D AC CLEAR 

S S s S S S S s S 5 s s C 

° #j+— BAC 6 (1) Cs o+—> T1 ° #+—<> BMB 4 (1) <> BMB 9 (1) —>IM 6 eo} —@ RUN(1) 

T T T T T T T T T T T T 

° ej BAC 7 (1) oy T2 CS *+—-> BMB 5 (¢) ° o+—<> BM819(1) o e}—pIM 7 e ° 

Vv Vv v Vv Vv Vv v Vv Vv Vv v Vv 

u ° OBAC 8 (W) ° 2 # POWER CLEAR ° +—< BMB 5 (1) ° —> BMB 11 (1) y o—>bIM 8 ° a 

VY VY VY wy LY oS, VY ws oe, UU 

¢—— 

ws2g 
A22 

(0) 
x bert ® 
Y DEFL——> bd 

INTENSIFY ——> @ 
H 
@ 

J 
e 

K 
e 

L 
® 

M 
e 

ae 

LT PEN 
B 

GROUND PINS C,fiu,L,N,R,U ON ALL W$3Il CONNECTORS 

A 

] | 6 6 t | 3 2 | 1 

D-BS-AX08-0-9 I/O Connectors 
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D 

po 1 poo > --------------- - 
AMPLIFIER L AMPLIFIER L AMPLIF IE L 

| J ko : | J K_K | LIFTER |k x 
CH G4 = A2H2 a M*e | cH iG = A2G2 > _ M XS | cu \ats A2ge2 lo— MX D | 

IMPLYR MPLERL N | MPLAR| ON 
| oo aia [OR MX | | a Mad [OR | | a Aiag [oR MX | | 
| Fhe ‘g B2a jo x 2 | FlMe 3 pea JOM x2 | | Mets D28 ot mx 2 

ox 3 | Lo K 3 | OMX 3 | 
| AMPLIFIER l me [AMPLIFIER] 44 | AMPLIFIER|, \, | 

CH SSH A2G2 | CH AN A2G2 | CH \S—ay A2G2 
Q3l | | D3i | | o2e4 | 

| LTT | | TTT WT | 
| cu ge u[MPLIETER | | u JPMPSFIER] | | 4 AMPLIFIER KP | 

CH \2=y A2ge2 | CH 16> A2gd2 
| Bae | DBe 025 

| Ff Mels | | Feels | | Filefete | 

AMPLIFIER PUIFIE | P 
| CH D7 A2G2 | | CH is Ral Moos Sirs | | CH 17 Ree Ss | 

| Bae | | D3z ! | Dd25 | 

| He | Te U Tle | 
| ANALG. SUP, 4 | ANALG. SUP. a | | ANALG. SUP, 4 C 

ATDS r—>MX OUT | | ATOS > MX OUT | | ATO = Mx OUT | 
| Bae | D3g D26 | 

| —— | ! — | | — | 
| TE 

| : | | = | 

Y | ? | ? J | HQ GND meee ee ee _H@ GND a —{  _H@ GND rae | 

| [ AMPLIFIER kx bt xg _ 4 [AMPLIFIER LK | | 

[orion xm | oh 28 Aste aot x 1 + Cerin re _ joe Nes MPLR LO ae poe OSES XOre <—- 

| Flulviels A294 bo Mx 2 | ROMER ees om MX 2 
Ko— MX 3 | | ; K— MX 3 | 

m [AMPLIFIER], 44 m [AMPLIFIER 
| CH 2@\ —S ACG2 | | CH 2S Sy Az2Gz2 | 
| ASI | ! A25 | 

| iii | | HH L R | 
J cH 22 SI KP | jon 26 25 A 2e2 | 

ABZ | AZG 
| FUMETs | | FUMete | 
| z AMPLIFIER|; | AMPLIFIER | 
| cH 2s} A2e2 | \CH 27 =a A2g2 | 

AZGS 

| TT | it | | E | | E | ANALG. SUP. | ANALG. SUP. 7" B 
| THE is mx ouT | | AT oe sux out | 

| FIulV Vv, | | Flu Vv | 

| =| | | — | _ 

| HQ GND | | HQ GND Yo 

| MX-E | MAE | 

| | | | 
Le _LOPTION CHS | Lo SPTION _XCr4 | 

A 

6 5 t 4 3 2 

D-BS-AX08-0-10 Additional Channels 

(Option XC) 
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D-MU-AX08-0-11 AX08 Lab Peripheral (UML) 
(Sheet 1) 

5=25 

8 7 6 | 5 | 4 3 2 | 

_! 2, 3, 4,5, 6 7,8 lO, ll, 12,13, 14,15 ,16,17, 18; 19,20, 21, 22,23 , 24, 25, 26, 27, 28, 29 , 30,3! , 32, 33, 34, 35, 36 , 37 , 38, 39, 40, 41 | 42 , 43 | 44 

Wozy | West woe | Wozt | West | WEST | Ri5i Rizi | Rig7 [| Rita | Rig? | Rit3 | Ris? RIi3 | REGS RiT3 | r3a2 | R382 Re R262 W681 20 [W509 [|RIG?7 | Azo | AzB2 Afoe | Alsa Alaa} Arde | Azg2 K2a2 
USAGH cage | CABLE | CABLE! CABLE] CABLE| CABLE ___| aR TABLE XC Xc—4 xe-4 [| xe-4 | xc-3 | xc-3 [ xc-3 | xc-3 

BAC 9 in 9 apcy | bIS | RADC | iOT ToT | 8 PWR| RCLK 8 [OAD Ape NJ 
GRP bxc | SkAD | CLR | C8) | PHR X ; x Y | zp (i) | (CH24)} (CH26) (CH28)| (CH22) 

Bac @| TO | BMB@|B8MBS{ IM@ | To | 10 2B CLR ON | BRIGHT) OB OO INTEN-| DEFL {OEFL ' 
LOT LOT (OT ADe 

to | Bacit] To | TO To | Imt1 | TO DXL oye DYL [XTAL LOAD INTENS SIFY Y rP (i) 
10T LOT CLK(B) Y DEFL MX MX WX | MX WX MX WX | MX 

pac 8| 1op1 | BMB 5 | BMB11 | IM 8 | SKIP | 10:97] DIS | 107 | DXL | JOT | XRIN | loT Apc | OUT GuT | OUT | OUT ouT | OUT auT | out 
A 10P2 REQ GRP | DYL SKER XRIN 10T INTEN- TP (t) 

1aP4 ZTEN [FY 
iNT oT | 107 10T | 10T | Lor ON ee fF ot 

TI REQ 10 bsp | OXC DYL | SKAD | ACMX INTENS xX  |EXCK 
12 DcoR a L 

POWER AC ‘oP 1 | tot | SKAD 1oT | 10:96] {OT RCTICK| AC | NORM | DIM | DB 1 DEFL (CH25) | (CH27)| ANA- |MPLXR |MPLXR ANALOG |(CH21) ((CH23) 

CLEAR CLEAR pYC DSB SKRK ae LOG SUPPLY 
ADCY B AC 1OT 1oT |  —_J CLEAR LT SUPPLY 

RUN(1) & {1op 2] 10T |cteAR [ [OT |ACHX TOT | @TEN PEN 
B] SKXK SKER — CLER 4 

RaDC | 1OP 4 10 85 

Rig? | Rig? | Rig? | RUT | Riza | RI2S | RIS [Riza | Roos | R203 | R203 | regs | R122 | R123 Rig? | Ros | Roos | ROS | R2WS | Regs | Aggi | Aega | AeA | Napa ATZ6 |AIS@ | Alan | Aree | Agde | Aeoz 
SAGE XR XR _|_XR_|_XR TT XK Th A 

B B B B tot | SKIP 10T V4 
BMB pac | BAC | BAC | IM 08 | IMG | 1M BO JIM B6 | CRB |cCR3 | CRE] loT |SkXK | REQ SKRK | ADC | X7 x5 X3 x1 x x X x (CH4) | (CHE) 

roast 4 > 5 pO oR UU OL 
(1) ay} ay | a XRCL INT LOAD | DONE MX ax wx | WX MX 

Ta TO TO TO _ REQ | x OUT out | ouT | OUT OUT | QUT | QUT JauT OUT 

B B B BP OT SKER 
ame | pBac_| BAC _| BAC_| IM@5} IM 11 }1M 95 JIM 14 AC REF 

Ul 3 6 1 CLEAR TOAD SUPPLY 
Ba ala] a Fo om a ap eR oR 4 | cr? |] for Y -. +- 

iCMX INT MPLXR| MPLXR| ANALOG 
EXEN | REQ 

B B B + SF + (1) DIM SUPPLY|(CH5) | (CHT) 
L-BAC + BAC -+- BAC + BAC AC 

B 2 7 g CLEAR BRIGHT| x8 X6 X4 xe | Xp 
Q) Q) (1) GQ) ob +4 ao +t | CR 2 | eR 5 CLR Sl 

B BAC (8 BAC |B BAC |B BAC cl es 
14) fact) | 84) | 81) RCTICK 

| 2, 3,4 5, 6, 7 8 9,10, Il I2,13,14,15, 16,17),18,19 , 20,21 ,22,23 ,24,25,26, 27,28 , 29, 30,31 ; 32, 33,34, 35, 36, 37,38) 39,40, 41 , 42 , 43, 44 
R2a2 | R282 | R202 | R282 R202 | R2g2 | R2o2 | R202 | R282 [| R202 | RATS R283 | R123 | R113 R1i3| R292 1 R202 | R202 [ R202 Rowe Root | Agg4a | AGe4 | AGo4 A5G2 | Avda | A40i | Aiae | Alae | Azd2 | Azg2 

USAGE xR | XA 
SKIP. |RCTICK 

XTAL | REQ (CHB)| (CH2) 
CLK | INT - \ 

SKEN | RKEN | EREN | EXEN | R4 RI $2 SB cli) cla. | XTAL REQ 

Yo v4 Y6 Y4 ¥2 Yo Y Y Y Y cERR | -1@ | CERR| MX MX MX MX 
SKIP FY 

Cc RCLK | REC To To QUT aut | out | OUT REF out | out | ut. | OUT 

INT | Y3 Y8 ee en 
RO} +t 4 

MPLXR | ANALOG! (CHI)! (CH3) 
CVEN | XKEN | ADEN | CNEN | R2 $3 $1 Clo cl2 | cL4 Skip Y8 Y7 Y5 Y3 YI | 

re SUPPLY 

INT 
REQ 

Wot = |WOst [wosi oT \Wost  |Wsst Rita Ri13 [R202 [R282 [R2p2 RIST | R6s3 [RAP2 [Rip7 [Rit RYTs [ATS [Roos (Rael [RapT Rzp2 | Ropes | AZUZ hogs lAlge | hia hae Age | A2g2 1 Aop2 

USAGE | CABLE [CABLE [CABLE [CABLE jcABLE |CABLE Yos TED YZ Keed TCT OT CTT RCT TACT 

pac @ (BAC 9 | BMB 3] BMBG| M3 | IM 9 | MPX 2| MPX B NEXT J anc 
- PX 

to | To | To ro | To | Te 7) (8) ca | 2 We Lone eto al SE! [ERR CYT 1) (cH14)| (CHI6) (CHI) | (CHE2) 
BMBI1{ IM 8 | IM 11 ~ ro HOLD cy BAC 8 | BAC 11,BMB 5 nox 2 [WP 8] ce lwo a | wex a 60 ERR Wg ADC STROBE 

1oP 1 SKIP W) () STROBE X 

lop 2 REG 10 | _{COMPAR: _| ape cowpan [PHASE | MX, WX |X ux ofomx ft wx | wx |x 
lop 4 MPX 3 | MPX 1 ERR V out ouT | OUT out |ouT | auT OUT 

D iNT ER punse | W* 2) ser | IP peor | oer ee 
nM REQ | (1) | (&) L_ SET ERR 

T2 AC MPX 4] MPX 1 WX-F x WX 3 Y CERR MSB CON- 
CLR MPX 9 | MPX2 | MPX 4 

POWER an ot RESET ST ADC |peLay VERT (CHI5)| (CHIT) (CHT1)| (CH13) V4 \ 

CLEAR 
I oom 4 

; 

a) Mr Ma) uPX wear] wx 1 [ADC | AOC \p ANALOG MPLXR | MPLXR | ANALOG 

MX. OK ERR SUPPLY BUPPLY 

NOTES; 
1. AS USED IN THE USAGE ROW, 

XW= OPTION XM 
XR=QPTION XR 
XC-1= GPTIGN XC 182 xc useD 
xC-2 =OPTION xc 2NO xc UseD 
XC-3 =OPTION XC 3R2 xc USED 
XC-4 =OPTION xc 474 xc useD 

2. CABLE-REFER TO THE UNIT 
ASSEMBLY 

8 7 6 5 t 4 3 2 | 1 



| 2>,.3,4,5,6,7,8,9 ,10, 11, 12,13, 14,15, 16,17, 18) 19, 20, 21, 22, 23, 24, 25, 26, 27, 28, 29 , 30, Si | 32) 33) 34) 55 36 , 37 , 38, 39, 40,4! , 42 ,43 , 44 
W501 [W5¢! | wS¢t 716 

SAGE 
SS VA 

TR3 

| NY V4 3 

R49} 

USAGE 

. a NY ; 

D-MU-AX08-0-11 AX08 Lab Peripheral (UML) 
(Sheet 2) 
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8 | 7 6 5 | 4 3 | 2 | 

|TEMDESCRIPTION [CONNECTIONS ITEM DESCRIPTION] CONNECTIONS anes 
NO.|AWG] COLOR | FROM TO REMARKS NOJAWGI COLOR | FROM TO REMARKS a a 

= - 
SEE DETAIL A 

21 22 GRN a eoe8 FNT PNL AMP 24122 VIO R?7-3 Re-3 

3 E27R 24/221 Vio RB-1 C3@uU 
VIO 4 E26R 24/221] vio Re-2 | B285 

J5 5 CGN 24}22]} VIO R8-3 C3OV 
6 COST ; 

BL K/-~\SNO SZ 21 GRAN 7 CO5u 24/221 vio dil €3lJ ANALOGS INPUT JAX 
22 BRN 8 C3Ic 24|22]/ vio Ji-2 J-3 

ORN 2 GBN 9 B@90 24/22 ]| vio JI-3 J2-2 
o/4 ig_| BGOK 22[22]/ BRN Ji-4 J2-4 

ory CGREF CIB R3 in BOSA | BRN BX 12 | BIgD 24/22! vio J2-1 C3iR 
JG 13 BIgK 24/122 | vio J2-2 J2-3 

GND 14 BISA 24|221] vio J2-3 C3iF 
A S? is | BHO 22/22! BRN J2-4 Ub 3-4 

21 [22] GAN | pi-ige [BliK [FNT PNL AMP 
241221 vio J3-1 C32d 

OK 23{22] ORAN | RI-A [ESOL 24[22[ vio J3-2 J3-3 
WHT cle R2 23|22{] ORN | RI-B | £28M 24/22 { vio J3-3 J4-2 

|__| AC 23|[22] ORN | RIC E29U 22|22/ BRN J3-4 J4-4 

J? 23{22| ORN | R2-a [E290 24 [221 vio J4-l C32R 
SND S| 23|22| ORN | A2B | E27M 24/22] vio J4-2 J4-3 

23| 227 ORN | Re@C £295 24/122 { vio J4-3 C32F 
22122 BRN J4-4 C3ic ANALOG INPUT JAX 

O%K 23|22[ ORN | R3-A | E296 
cis RI 23[22] opn | R38 | E26m 25 [22 _| Gry J5 E26R TW PR 
AC 23[22[ oRN | R3-C E29D 22 | BLK J5 GND] E26C 

OC J8 29122[ WHT | A4-2 E29P 22 | GRY J6 E27R 25 TW PR od ) SNO Sd 29[22[ wht | Res | F2eRn 22] BLK | J6GNDi E27C LQ 
it 

a) 

20 | 24{22| vio A5-l R6-1 25 [22 | GAY 37 E28R ‘tw PR 
24{|22 | vio 5-2 | 828K 22 | BLK J7GND| E28C \ J 24/1 22{ vio R5-3_ | AG-3 

a5 [22 | GAY J8 COBY pw PR 
P15) 24f22] vio AGI R71 22 | BLK J8GND] Cac 

24[ 22 [ vio R6-2 | B28M 
— 

- 24 24[ 22] vio R63 TAT-3 26 [22 | WHT J9 A24M ~ Tw PR 
) 22] BLK J9GND| A24C [ 3 

24 | 22 VIO R7-| R8-I 

24| 22] vio Ar-2 B2eP 22 [22 | BAN CT-I F32c_ [SIDE OF CAR 
29 [22 | wHT CT-2 A4-3 

D3 TO LOGIC ASSY 

— 

t+ 

IS 

| n lL 
or in TO LOGIC ASSY _—— 

leg TOP WAFER 

WIRING DIAGRAM 5 
BOTTOM TO F32C * 3210 R4-3 VIEW LOOKING AT BACK OF PANEL WAFER REF 3 1 REF 

7 19 

5 o3 
ae 

+ + 

lon 
J} 

gy 

DETAIL “A’ 

8 7 6 5 t 4 3 2 1 

D-AD-7005831-0-0 Control Panel Assembly 
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6 5 | 4 3 | 2 
WIRE TABLE NOTES: 

ITEM] DESCRIPTION] CONNECTION REMARKS LALL WIRES TO BE SOLDERED IN PLACE 
NO.fawel coor | From 0 2.ALL WIRES TO LOGIC ASSY TO BE 

1 2) GRN | Prt | BS aw pair ABUSE BRADY MARKERS ITEM *18 TO 
J BRN p 2 B3IF IDENTIFY WIRES 

| BRN 2 B3IF 5 TW PAIR 

GRN 3 | B3IR 
GRN 4 [030 ow pair 
BRN 5 | D3IF 
BRN 5 | D3IF 

Pp, 
GRN 6 | D3R FTW PAIR 
6RN 7 | D24J 

TW PAI 6 BRN 8 | D24F 3 R 
5 BRN 8 | D24F TW PAR 

GRN 9 | D24R 
9 GRN 10 A3lJ Ww PAIR 
Q REF. BRN WP ASIF 

X | BRN WT ASE a oy par 
GRN 12 | Aair 5 

f GRN 13 | A25y 
© cH BRN ia | ADsF 13 TW PAIR 

5 E 2 « BRN 4 | A25F lay pap 
+ | 7 GRN i5 | A25R 5 

fo @ 16 | RESERVE 
6RN i7 | B32J a ir 7 \ TW PAIR 

GND | MANALOS Y KY BRN 18 | B32F 3 
INPUTS BRN 18 | B32F |- 

TW PAI | GRN i9 | B3e2R 3 AIR 
-15 ; GRN 20 | D32J 3 Tw PAR 

| BRN 21 | D32F 
E a lO Lo BRN 2! D32F 3rw PAIR 
== TA GRN 22 | p32R 

r 6RN 23} D25U \ | TW PAI ¢ BRN 24 | D25F 3 AIR 
BRN 24 D25F 

Tw P, 6 GRN 25| D25R 5 AIR 
GRN 26 | A32J 

TW 4 5] BRN 27 | ASF 3 7W Par 
| | 7 HO || BRN 27 | A32F Tw PAIR 

93 S ol GRN 28 | A32R 
5 OV, QO I5 GRN 29! A26J Tw PAR 

+ REE OT} To I? y | y | BRN 30 | A26F 
ig £ SED __4,__+ | 1 | oo |_BRN 30 | A26F 

TW I6 GRN | y 31 | A26R 3 PAIR 
| | Pi- 32 [RESERVE 
| if i2 |18 | RED +10 FOIA. | F-OWER WIRING 

| i3 [18 | BLUE | -15 FOIB. | POWER WIRING 
HES 4[18{ BLK | GND | FeIC | POWER WIRING 

| | 14 

by 
| | 
| i | I3 
13216 | 

Se y, 

TO LOGIC TO LOGIC 

WIRING DIAGRAM 
VIEW LOOKING AT BACK OF PANEL 

6 5 t A 3 1 

D-AD-7005832-0-0 Rear Panel Assembly 
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SO CO 

S] Cl 

$2 C2 

$3 C3 

R4 C4 

R2 C5 

RI Cé 

GND C7 

Front Panel Amphenol Connector Pins 
(Front View) 

4 6 

HQ HQ 

5 7 

10 12 

HQ HQ 

11 13 

14 16 

HQ HQ 

15 17 

20 22 

HQ HQ 

21 23 

24 26 

HQ HQ 

25 r 27 

GND GND 

Rear Panel Amphenol Connector 

(Front View of Panel) 

Numbers refer to Channel Numbers, HQ is HQGND for Pair of channels on either side 

of GND is chassis GND. 
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R8 RIG R24 R32 
190,000 100,000 (00,000 100,000 

Vv 
; ; e * O+6V 
RS RI3 R21 R29 
20,000 20,000 20,000 20,000 

6 + D 
1 ¢ ¢ GN 

Q2 Q5 Qs Qi 4 A R6 DEC De RI4 DEC pia| R22 OEC DIg | R30 DEC 
‘ 2,200 2894-3 4 2,200 2894-3 4 2,200 2894-3 4 2,200 2894-3 

CN Hy VV VW 

KOH 26F no. SS UV 66 16 co oY. 

> R4 DS gh DIO R20 DIS R28 D20 
$10,000_| a > 10,000 | 94 a 10,000_| 7 Pp 10,000_} gio p> 

MF 2N MF 2N MF 2N ME 2N 
3605 ok Bees b& 3605 Bec 3605 ale 

d3 3638 b8 3638 DIZ 3638 Dis DEC 

¥ (eo ¥ (ie) * (ie, ¥ (ees 
_ 02 RB n 07 RIS Rp ol2 RIS 7 OI7 R27 = 
Opi 10,000 , 10,000 10,000 , 10,000 

MF MF MF MF U 
, t © —O-6V 

RI 2 R7 R9 RIO RIS > RIT RIS R23 R25 R26 R3I R33 
15,000 215,000 100,000 sie00 15,000 100,000 $1200 31.00 100,000 1,500 sis 100,000 1,500 

8 
+ + o 2 + -15V 

DI 

ENABLE 
d 

UNLESS OTHERWISE INDICATED: 
RESISTORS ARE 1/4W} 5% 
DIODES ARE D664 
MF RESISTORS ARE I/BW; 1% 

e : ° 

A130 Multiplex Linc-8 

. . e ¢ @—OA +i0V 

| ct R4 a2 R14 59 ics R21 Qs R31 oo gate 
7AR560 $22,000 DEC 100 Bé62 7RS60 $22,000 DEC 100 5662 2,700 

MMFD 2219 5% MMFD 2219 5% 5% 

Q3 a6 
DEC DEC 
65348 6534B 

e + 1.3V 

— ‘RS 20 
Fp2 SlOmMes Rp4 10 MEG wv 
D664 al pe64 04 pe62 

2 SDA-5 RIS SDA-5 yo? 
J 2,700 2,700 . D662 

y » oT 5% R6 %o aren 
Ko er 100,000 y D3. SRIS ¢ 100,000 

Y 4 | 56,000 5% D664 156,000 5% pe64 } 56, fo OF GND 

R28 
1,200 D 

% 6 
R27Y 100 ¥ D662 

POT 
—OE-10V OS-10V wos 

D662 

q ~1.3V 
LR 7 R9 22 $R24 = | R26 R32 R34 
22700 820 82 2,700 2820 82 82 820 

5% > > 5% 5% e 
01 e Ov R35 
MFO 2,700 

—Ou 5% 

@——OB -I5V 

UNLESS OTHERWISE INDICATED: 

RESISTORS ARE 1/4W, 1|O% 
POTS ARE #275P 

A202 Two Analog Preamplifiers 
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A 
-O +10 

Vv 
© * O+7V 

| | | sg OGND 
R2 R4 R6 Re RI3 RIT R22 $rev R28 
100,000 10,000 10,000 220 220 1,500 270 24,700 2150 
5% \/2W 5% 5% 

+] ¢3 
Q3 P39 
DEC 10V wee 

ANALOG 2219 MFD DEC 

INPUT Q2 Woo, c2 
DEC 

. es rom 3638 ¥YdI0 Ral 
2894-1 Ol 200 

D664 MFO BOURNS 

al + ? OF 
03 . ay 06 Q5 RI2 q Vv ag P———O H 
662 D664 dees | ore $1,500 2N3640 woz INeuT 

L Aen ¥v Paes as > 5% D664 FROMAI30 

DI OT DEC2219 -—O 
L } 9 Cl R30 

ANA —OP 
D664 68,100 8,200 

MF I/8W 1% 5% 
RI9 alo 

800 | DE 
ONS MF I/8W I% 3638 

R5 RIs 
2,700 3 220,000 
5% f 

e O-10v 
RI R3 R7 R23 R26 
15,000 3,900 220 22,000 <100 
5% 5% 1/2W 5% B 

od * —O-15V 

UNLESS OTHERWISE INDICATED: 
RESISTORS ARE |/4W; 10% 

A401 Sample and Hold 

Ris -OA+I0V (A) 
681 dice 

oT 

1% MFO 
—OC GND 

a2 
DEC 2894 - 07 woe 
‘~)\ DEC 2894-38 

DI7 
y 

2 D4 Lc! 
D-664 0-664 7.01 

MFD 4q- pt . Ad 

: tt DEC 2694-28 ( | 2894-28 

ys 
. ov 

DI3 
Dt D-664 
0-664 

FO. +q 

LL 

Tes 
UNLESS OTHERWISE INDICATED: yy] 
RESISTORS ARE 1/4W; 10%, MED 
R4,R7,R9,RIO AND RIS ARE LOW- > 4 , 
TEMP COEF METALLIC FILM RS Satz Rg RIS RIG CRIT 
1/8W; |OOPPM/°C 800 6 1500 § 1500 $1,500 
DIODES ARE D662 4 5% 5% 5% 5% 

> RI 

21,500 2 
8% | Re > 

Be —O B-I5V 

A502 Comparator 
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_ —OS GND 

> OAs iovia) 
—OF H.0. GND 

OC GND 

RS >RB SRI3 > RIT Ral Sree 
al 120000} 5000 as 20900} 15p00 a9 20000 1500 

DEC30098 re $s% |DECS009B RIS $5% |DEC30088 R23 $5% 
820 820 820 

o4 a2 
c3 1305 c6 c9 2NI3OS 

DI 330 D4 330 D7 330 a OL 
D-003 | p2 | re -— p-003 | ps RI2 os D-003 | pa | R20 ee 

ip-662 | 5,600 -662 | 5,600 ONIaas v D-662 | 5,600 cto |cH 
La AN 4 Lan La 47 5 

U ~ t ad as m™ 7 aw 20V iD 
cl a2 C4 MFD 
56 DEC6B 56 DEC6B 56 DEC6B TANT. 

it ( 1¢ if (e7 20% 
ov Qu 

D3 06 bp 
D-662 

2 NOS p-662 2NIS0S 

ia 

C 
a NS dmis0s ‘a 

| ‘ | 
RI bes ORT RI RI9 R25 
1,500 1,500 1,500 1,500 1,500 $6800 

5% 5% 5% 8% 5% 

OB-15V 
—(Q) £-l0OV. REF 

RO RIO RIG R24 R27 
R4 7,000 2,000 4,000 lOmeg 8,000 

Il MF MF 5% MF 

4 1% mr toon SOPPM } 5OPPM 50 PPM SOPPM 

O-AWA-0 + + 
UNLESS OTHERWISE INDICATED: OAC INPUT 

DAC OUTPUT 

RESISTORS ARE 1/4W; 10% 
MF_ RESISTORS ARE 0.1%;1/8W 
CAPACITORS ARE MMFD 
NOTE 
WHEN USED AS_THE LEAST 
SIGNIFICANT. BIT. CONNECT J TO L 
AND CONNECT H TO H.0 

oe 
A601 Digital-Analog Converter 

f OS GND 
OA+1OMA) 
OF H.Q, GND 

@—oc GND 

LR3 LR? LRI3 RIS R2I 
ai $i20900 $5900 las 06 ‘ $15,000 gio 1,500 
IDEC3009B > R55 2NISOSBLUE DEC30098 Pa RI5 25% 2NIZOSBLUE 5 8% 

680 680 

& s 330 
Dl It D4 1 

D-003 iy D-003 ke 

p-662 S50 bEcee ‘ WS 80 Be y 662 | 5,60 EC rt p-662 | 5,600 DEC6B 
hg vv Wn > 

cl D3 a4 > RIO cé ps > R20 
330 D662 /g7\2NBOS 25 330 D-662 25 

le BLUE MF {¢ +4 MF 

c2 WN cs 
A O 

“K atte 
DEC3009B NN 

Bec30098 Pav 

plz 
Wo-cez 

jes Ler pn 
-T.0l Tro my 

srt, ° RA Shs oF stil wep fc + gra [MD gRi7 . Oo 
. 68000; i; = 0 2560 > 68,000 

8% 1 MeD 3% ? ¥0-66z 
I TANT. 4 + OB - 15V 

SS OTHER’ DIC 
~OE -10V REF 

WISE. INDICATED: 
RESISTORS ARE /4W; ore eke SRi9 
CAPACITORS ARE MMFD 21992 @'2 MEG 3,987 
RS,RO 8 RIS ARE 1/8W;01%5 25ppm 380 MF al k 
0% R20 ARE BECKMAN CODE 5778-2 pac input 5 AAW QOAC OUTPUT 

A604 Digital-Analog 
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if | “ c4 { R3 4 Ru RI3 ne ol ¥i 27,000 27,000 4000 1,000 Muro MED 
SW? 8 S% Ww 5% < % RIS | sov CRIs | SOV C R22 + SENSE oa ‘ ss 10,000 ~ 

q < 
TO DEC6534D ; 

Re RIO 
80, 728 

5%, WW 5%,Ww 
ol Q3 

Ig4e9 DEC6534D 
62v 
£5% a? (?) +| ¢3 Qs a6 L 20,000 shee AS DEC22I9A DECZ2I9A AR AT MED 

ewe 4 Y 20v 
G1 

$DA-6 q 
R9 

pe? 100 7. 
ww $i +1 cz 

> R2 ri2 4 7p 4? MFO 
100 3,300 20V 
ww ’ 

cw RS 7 RE p2 15,000 2 425 Yo-cez TOU 5%,Ww ¢ 5%,Ww 
; : : OE -10V OUT 
aso R2I 

01% ox 
~SENSE ww ow : 

vo 8 -(5V 
UNLESS OTHERWISE INDICATED: 

RESISTORS ARE I/4Wy 10% 

RIO, RG AND RI ARE DAVEN 3PPM TYPE 195 

R3, R4, RS AND R&8 ARE DAVEN 20 PPM TYPE 1283 

R2,R9 ARE 50 PPM DAYSTRUM TRANSITRIM 

R7 IS A #275P 

A704 Reference Supply 

R2 
10,000 

8 
+ O-15V 

RIG I 
10,000 _| cg 

q RIO RIT RIS 
Ql 330 330 $10,000 

2N3605 

y Adee 
me er yp 

D4 
RQ —=1C2 Wi inazo 
750 + 6.8MFD 

5% 35V 

e OF 

UNLESS OTHERWISE INDICATED: 

RESISTORS ARE [/4W; 10% 

TRANSISTORS ARE DEC3638 

A706 Power Supply for A202 
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po— a 
D664 Or 

D5 
EO— > 

D664 
D9 

HO-— pt 
D664 Ox 

D4 

so— > 
D664 

D8 
LoO— a] 

D664 ON 

D3 
MO— al 

D664 
D7 

PO > 
D664 _ os 

b2 
RO-———— 

D664 
D6 

Tou | 
D664 OV 

D 

vo-— >| 
pe64 

G7 16 Resistor Card 

ROO2 Diode Network 
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T EXAMPLE | 
{ oGL2 | 
i H OQ A(+HOV) 

RI R2 R3 R4 RS R6 1 eR? \ 
100,000 100, 000 100,000 100,000 100,000 100,000 1 2100,000 | 

t ) prac en 1 
+ + * 4 t ——O € (GND) 

\ I 1 [2 t 
\ H ly os | 

a2 Q3 a4 q Qs q a6 | 6 Q7 I 0662 | 

j | ( ( 

1 |i u 1 i ft cH bee | 
yy MFO! \ 

J Lo NO R ' | 4To iy ol | 

Roz 03 A 04 0s DL yy me 07 1p 28s? 
| Ln 210 rit | ¥ pee2 
1 [ to--f--=- 4 i ; 

RO or RIO D4 Ri os R12 os R13. ! OI 43 Rg | 1 ORIS 
7800 Woeez $7500 Woese $7500 Wosse $7500 Woese $7,500 t W vee 3 7,500 | 1 21,500 | 
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