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CHAPTER 1
GENERAL INFORMATION

1.1 INTRODUCTION

The AXO08 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
AXO08 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 1/O instructions initiate and monitor the operations of the
AXO08.

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=
puters. 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 WO11 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 8/1 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 AXO08 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 (confihgency), 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
AXO08XC 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 < 17 ps
Preamplifier Input +1.024V full scale, 50K ihpuf impedance
Sample and Hold Full scale track in 2 ps
Number Notation Signed 2's complement
Clocks
Crystal Clock Set to 100 ps
RC Timing Clock Varidble from 2 sec to 20 ps
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
+0.004 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,

Small Computer Handbook
(1967/1968 Edition)

PDP-8 Interface Manual

AX08 Bulletin

C800

F-85

simplified explanation of the selection and use of
these modules in numerous applications.

Describes operation and programming of PDP-8/1
computer.,

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

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 1/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 AXO08 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 I/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
0T - 1OP 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
Clk 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 bitfs 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

10T

Instruction

IOP

10P
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
0 —> ADCIP
637X ACMX RADC (6372) ADCYV (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 ADCYV, 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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YOUT =

ov 0,377 777,377

-1ov 0,-377 777,~377

X0UT = -10Vv ov

NOTE . SYSTEM REVERTS TO X UNDER DXC;
DYC OR POWER CLEAR

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

et

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)

R1 8 R1 =1 (option XR)

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

;CNEN 10 RC counting chain enabled

S0 11 Set pulse channel 0 (SO) Flag to 1

R4, R2, and R1 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%).




The RC clock flag = 1 will cause an interrupt request to be generated if bit 2 of the Endble
Register = 1,

The rate of clock pulses can be changed by a factor of 8 by changing bit O of the Enable
Register. Bit O = 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 endble register bit
1 =1, RCclock 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 ? (1) also serves
to enable interrupts from pulse inputs S1, S2, or S3.

SO, S1, S2, 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, af the time of the XRIN are cleared by the XRCL. This prevents missing
events that occur in the 2 ps 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,

ADCV 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 ps 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 c‘éar the
ADC DONE flag.
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The 10T'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 inferrupt
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 disélay. 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 S2, (SO is sync output) and as
part of option XR, S3 and 8-bits of digital inputs.

, The 10T 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 100 through 107, and memory
buffer bits 3, 4 and 5 when 011 enable the decoder gates. The decoded IO0 through 107, in conjunc=
with the IOP fiming 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. 1OT 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 1 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

100 USEC XTAL SLK

IOT 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 af the count of four in the counter,
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Figure 3-4 RC Clock Flag Logic

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 10T 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 inférrup’rs from the ADC, the ADC timing error indicator,
crystal controlled clock, the RC clock, and the Schmitt triggers;

V 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 bifs 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).



10T ZTEN 10T ZTEN
AND | 0 |—w sken (@ AND — o b— apen (o)
ACO (0) —» ACS5 (0) —®»
SKEN ADEN
T OT| — —
10T OTEN 1 —# SKEN (1) 10T OTEN 1 |—® ADEN (1)
AND [ AND [—
ACO (1) — ACS5 (1) —
10T ZTEN —] 10T ZTEN
AND  [—o AND |—
. —& R4
ACt (0) — 0 CVEN (0) AC6 (0) —» ° ©
CVEN R4
10T OTEN —4] 10T OTEN
\ —® CVEN {1} 1 —® R4(Y
AND f— { ANO | —a m
ACY (1) —and ACE (1) —d
10T ZTEN — 10T ZTEN
AND |—m AND |9
L RK 0 —w R2(0)
ACZ (0) — ° EN(O) AC7 (0) —»f
RKEN R2
IOT OTEN 10T OTEN ——p»d
1 RKEN {1 1
AND F—® RKEN (1) AND —» R2(1)
AC2 (1) — ACT (1) — ]
10T ZTEN —] 10T ZTEN —]
— AND |—w
AND O |—# XKEN (0) N Ol—» R1(O)
AC3 (0) —] AC8 (0) — ]
XKEN R
10T OTEN —# 10T OTEN
1 1
anD L& xkeN (1) AND 1 f— Ri
AC3 (1) —4 ACS (1) —
10T ZTEN —] 10T ZTEN —}
AND  [——o» AND
0 }—w R 0 — exen (o)
ACa (0) — EREN (O ACS ()~
EREN EXEN
10T OTEN — 10T OTEN —]
1 |—o ExeN ()
AN 1 — EREN (1) AND
AC4 (1) — ACS (1) —]
10T ZTEN —]
AND
ACHO (©) o b— cNEN(O)
CNEN
10T OTEN 1 |—® CNEN (1)
AND |—]
ACI10 (1) —9»
Figure 3-5 Enable Register
3.5 CONTINGENCY REGISTER -~ OPTIONAL (OPTION XR)

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 fo the AC through the input mixer by IOT XRIN.

3.6 SYNCHRONIZATION OR "SYNC"

A level may be output on SO (sync 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 S3is
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.

MXO0 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 .

] -
I N B O
RN I I

A

DONE

Figure 3-9 Analog=to~Digital Timing
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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 endbled 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 ps 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 ps times out, the CV clock is enabled to generate 9 CVT 1's and CVT 2's
as shown on the timing diagram.

A CVT 1 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 aofter CERR time, setfs 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 10T 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 X0 through X8, YO through Y8 (again if ADCIP(0)). AC3 is complemented
before setting XO0.

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 BMB11 into DB
upon IOT DSB. Thus,

DSBO: DIM - DB(01)

DSB1: NORM - DB(00)

DSB2: BRIGHT - DB(10)

10T DXC ——9 10T DYC ——
AND SEI X AND SET Y
ADCIP (9) —®™ ADCIP (@) —8»
ADC GO ——J v ADC GO —bl n
IOT DXL I0T DYL
AND |——% LOAD X AND | LOAD Y

ADCIP (D) —» ADCIP (D) ——

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-8/1 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 S3, 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 8/1 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 8/1-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 :E]/Z LSB with
-1.016V 42 mV. Adjustment of the A202's may be necessary from time to time to provide this calibra-

tion.
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OFFSET P

+376
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OFFSET

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 A40! 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.

Engineering Drawings

Drawing No. Title Revision Page
D-BS-AX08-0-1 (Sheet 1) IOT Decoders 5-3
D-BS-AX08-O-‘1 (Sheet 2) IOT Decoders 5-5
D-BS-AX08-0-2 Timers and Synchronization or "Sync" Channels 5-7
D-BS-AX08-0-3 ADC Control 5-9
D-BS-AX08-0-4 Enable and Contingency Registers 5-11
D-BS~AX08-0-5 Buffered AC Bits and MPX TIOT's 5-13
D-BS-AX08-0-6 Scope and Multiplexer Controls 5-15
D-BS-AX08-0-7 Input Mixers -~ 5-17
D-BS-AX08-0-8 X and Y Registers 5-19
D-BS-AX08-0-9 1/O Connectors 5-21
D-BS-AX08-0-10 Additional Channels (Option XC) 5-23
D-MU-AX08-0-11 (Sheet 1) AX08 Lab Peripheral (UML) 5-25
D-MU-AX08-0-11 (Sheet 2) AX08 Lab Peripheral (UML) 5-27
D-AD-7005831-0-0 Control Panel Assembly - B 5-29
D~AD-7005832-0-0 Rear Pane!l Assembly A 5-31

Replacement Schematics

Type Title ~ Revision Page
A130 Multiplex Linc-8 A 5-34
A202 Two Analog Preamplifiers B 5-34
A401 Sample and Hold A 5-35
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=] =T - PULSE R ST PULSE R INT REQ c7 l
PULSE INPUT SI . vélgg\ INPUT 82 ; “E/Sg‘ |INPUT §3 " '
@»‘ 3 T % M L | é_ * s , TP p—ITEL |
) 1 1.5k ) I e ‘E A R‘/\Z’S | 0——)'5« |
&AW + BV A+ DV TL——MC ~ 8/4-
pées odes N Vv | cip
e R exen) Yo|R122 —) l B
S10)-oSA P83 I en
re7e ] Femé™ T~ I a7e] rdsig 7 S2 ).\ Rizz = | = 1Fazc |
| E29 | E29 | | E29 | | E29 | sgr(k,)__v. 813 =
ey AT Vb Ll mi sy <) EpanD ! ‘ LF o HI s N | s
\AAD I ' V - HVM—A =
L % 2zen e — 1= L 2,-3'3’% L =
©RI1¥ [e7ie 1 azie |
E29 | [~E29 | -
-18v Ml;ﬁ—wxz—o—%
L e L J~
. .
A

D-BS-AX08-0-2 Timers and Stimulus Channels
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%—o SET X
N
v P
B PWR CLR PG/?D - " Rr;7 SKIP REQ INT REQ ‘
RGO3L——p RE MPX "
Di3 RESET ADC GO —9[FOV] |Dbis T D
R Tv Jyfriia y s v
10T 1M + o F D17 O /N EREN O[O A
- - SKIP REQ INT REQ . 10T DXC -—E——D ~ A\ %\)233 i\és
- NEXT MX OK ADC 1P () —@ R\ >
T o H . J o7 SET Y
o~ TOT SKAD —¥ U /N| ADEN (v —@f o A < NR t
R@7 FolR1232 Ri23 "V"g—" S N K | ADC ERR
DIS Bia Bia P RIZ7 Ly B PWRCLR
M E 0 e |J RDC GO —of V] |Dis y < N4 N
D = R -
MPYR ¢<‘>4R¢/é2 0¢0R2¢5 X :MIN_D D\ RADC —H NV D18
MPY ¢ (p—® 514 ®7 10T DYC oA 10T CLER—{RIIZ v P
K F_|ADC Done v A DB - ADC TP @
WP |0 —e SET X ADC TP (@) e RUY S
MPYX 1 o SEE o ANE A
L N \NoTE s) ADC IP(3) L e e |v o [v ™8
MPY 20 = . H e
M $ 0RO ¥
MPX 2 @) —ef s = . v 1% O
MPX B0 e evr 1 2 RCTICK — A5 A DI5 | ®PwWR_R ] ADCTR
MPYX 3@ — v W CVEN (1) —» RDI|173 AR . A
MBR 4 —a xa (1) ' RGE3 cvT 2
MP X 4 () — PA |- v D23
Rea3 ADC GO = cv PHASE (@) = J_—N C
b13 =
_______ L
D
: ﬁs : C ADCV ADC IP(1)
L K E
ok mx
cHe N T e T e ¢
c3\ Mg O MR [ M AIBE LN iy ADC IP(®)
AN o] MMPLIFIER] 028 koR w1y = B28 -
T ! L2 = Mxz PA |E
Fluiv|E|S —— MY 3 | s s - s T s T Re@I—D VT |
| " ko Mx 3 03)Ra¢200 B>
cHI R I 7 3ga " el P 72 pez | D H
VEL Cxi - NAL SUPPLY B PWR cLR _Ropl CONVERT =
N ] AMPLIFLE R ATPG HoJd Mg & le—
== MSB DELAY = Vom0l =
F 3 VN
HQGND——l———‘ ok F {Cv PRASE
cH2 J Azdz |y e M= Mx-ouT R3p2 o
v Ef,_ caz D2g
AMPLLRMIER noLo N N E L
Fluivigls ' m - L =
cus - MX=H Regs—> CERR L L R STROBE COMPAR
Azgz S S LIS
T D2)
V] cye N CONVERT (/) —> -
Ao T AMPLIFIER L -l- 570 NOTE 2
S - . MOUNTED ON THE FRONT CONTROL
STROBE COMPAR i ~ . ﬁ 758 NS MOUNT!
[a%) .
= £ PRI CV PHASE W) on EYCT HOLD 2. Rl = PULSE INPUT S|
w [F+ DIS P i R2 = PULSE INPUT S2
ANALOG Y OUT —JcoMP o SUPPLY M R3 = PULSE INPUT S3
M R4 = FINE
ATBG | SUPPLY H MX ~ouT +BjAsd2 CiA?g: Oouch® RE = ANALOG INPUT CONTROL @ (5k™)
©? Flulv H il_; cze o R3g7 RG= ANALOG INPUT CONTROL | (skn | B
: ALl CE |CcC D2@ R 7= ANALOG INPUT CONTROL 2 (5Kk-=-)
= e A € = TR RB8=ANALOG INPUT CONTROL 3 (5k )
- £ SAMPLE [C .
AND HOLD
b« v L hBC ©0 3, CUT DIODES TO FORM LARGEST
J ?‘- TWRER = F IMPLEMENTED CHANNEL NUMBER —
MY =A HOLD RG& GND = 4. X = MOUNTED ON THE FRONT
e [») CONTROL PANEL,
BASIC() ~o
RIF7
XS

D-BS-AX08-0-3 ADC Control
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7 6 5 ! 4 3 2
H J M J s T s T Hod oH o9 s T s T H 4 H 4 s T s T | HoJ H Y s T s T H i Hod4 H I s T s T
4 Or2g20 & $Or2p20 8 00;2295200 Oreg208 Or2¢20 Orepz08 $ Oreg20 @ Orag2 QOszOQ URmeOO X 2
? cszsgi ' e Pepr ) Peope ? o3 ? cq?sa " ce cps ?coc | 2 Cpq ! Zcgan
F | SKEN R | CVEN F | RKEN R XKEN FJ  EREN R ADEN F R4 R Rz = R | F | EXEN = | cNEN
B PWR CLR ] I
D N D N D N | o N D | © N
TOT ZTEN ! |
€ P E P € P 2 P e = P
B BACYH (P B BAC L(®) B BAC 2 (@) B BAC 3 B BAC 4 ) B BAC S |8 BAC G B BAC 7@ B BAC (9) IB BAC a(®) B BAC \¢ (&)
U K u K U | X 3] K
TOT OTEN ﬁ% o‘%? o% b% t o%__‘—a\?_
L
L \ v v L v 1 L v v
B BACZW B BAC L) B BAC 2(1) B BAC 3 B BAC 4 B BAC SO | B BAC GUY B BAC T B BAC (1) B BAC () BBACID ()
_} XR OPTION |
r - - - - - - - — — —— / - — — T = I
| SEE NOTE |
e 1 |
I
I F & F |E M L MIL=T T s T s F EF_E M OL ML T.OS TO’S F’ E 00 M.o\- M(W-
$0regx0 $0r2030 $0r2¢0H $Orog08 $0r2¢:08 R2¢ R2¢3 R2G3
| ‘pew o ? ago! < ¢ sgo! n % aig ! o g < ¢‘a\¢ “ia ‘39 5 ¢CB\1, "l |
CR® c¢ CR1 e CR2 ce CR3 3 CR4 ca CRS s CRe ce R o I
H N U H N
l I0T XRCL |
J P v J P
| BBAC4W B BAC S B BAC &) B BACT D B BAC & () B BAC Q) B BAC t¢(\) B BAC W _l
NOTE:
I. WHEN XR OPTION IS NOT INSTALLED
PLACE JUMPER FROM PINS BJISE
AND B@9L TO GROUND.
7 6 [ 5 ) 4 3 [ 2 !

D-BS-AX08-0-4 Endble and Contingency

Registers
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1
6 4 3
D
N a J B BAC 3(D
F B BMB \g (1) ™ L B8 BMB \\ (1) s R B BAC B ] T B BACI M) IS B BAC 2 K L
Hel o ~ e ! n * T R'é-,— R r;—, ™M L [rg7
o S P RIG7 U \ s R\
£ 37 K RiZ7 BAC 24 ~o BAC 3= A5 B@2
BMB GO~ B&’. BMB 1 —<A N¢7 BZI BAC ¢(\>—<>Rr\\<27 BGI BAC \m——oR;;? B@2 - B@2 Rio7
7 R\ RIG7
R BG) B3I BZ 8oz @
N B BACA )
" F B RAC 4 - F BRACS WM M [ 8 BAC 6L s R B BAC 7Y u f\.)T B BAC W 2
0 ~ bt N Pt T s R IRv7
o B S IRig7 P RIG7 u RIB7 -
E R\Z7 E RIZ7 LS AC 7 BAC 81— v BAC AW —f A °
BAC aW— ~ Bgz BAC SMO—< ~ 803 BAC 60—~ B3 8 —0ng7 B@ 3 _ioy B34 RGBT Bg c
R\G7 RIB7 RIT B9 3 Bo3 BR<
B@2 B@3 ]
J B BAC 1B € © B BAC 1CV) 10T ACMR
K S ¢ N e U T A “
“ L w7 W £ re7 ~ RSB35 10T 1CWA e
BAC W WHO—A v B4 BAC 11D ~ BB4 N N RIGT 12
RIZ7 ‘g‘g; . 108\ TOA] | ArS ™
Bo<4 RU3 A
MR NV B 10P | =
S
10 87 — ~ .
RIB7 10 do
Al3 ¢
B
A
7 6 [ 5 1 4 3 2 1

D~BS~-AX08-0-5 Buffered AC Bits and MPX IOT's
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8 | 7 6 5 l 4 i 3 2
r Y - - — T —_ - T T T = = == A
|
{ M%-A MX-B MX-C MX-D MX-E M*F MX~H H J H
[ ¥0R 25208 |
¢ opq !
[ RESET F,] BASIC |
| MPX |
M N P R s T [y v
| DCDR o |
RISY
| iz ] I
| { 1 1 = MY @ W%
| J H € F K L N MPX 3¢ o m/K\ LD
- RII3 M IR
i so'r SZOT Hl o W |4 sl v s [T, H_ J H 4 s T s T MPY & @>—® 5, ~®Io
| ¢ Orag 4 Or2g20 Or2¢20 O Or2gX# $Orag20 @
| ¢M%§q) ¢Om¢ ! Pow V|| ? D\? ' ‘me? \
R 2 Fl wmexi R| vmPx @ F | MPX 3 R | MPX &
| ) N 5 o P N o > M% 2 —> M3
WEX 1@ MPX 30 | MPYX 4 @) 10T 1ICM% MPX au>3q ~ AN LN N
| L P v & L (2 v MPY 4 (e RUST ey 4o R R
-
F I
2] [ MPX L WMPY) PX ™M
:AOQJG = ;:é\ | " p‘-‘W-T—-DS D |0-'V\'-T—‘>D = 2 L'—WT—-DN MPX 3 TO—WT—DV PX 4D
NEXT MX OK DG ME X @ @ 3 ~ A R NN e ~ A v ~ A 5 ~ A
| B BAC 7(h—@R\> B BAC R (H—@R3 B BACQ(H—@RUD 2 BAC @RI\ B BAC M@ RI2
| Do8s D@8 DY D@7 D@7
WMPR 1\ C
J - LO—'W-WD [} TO—'W—FDMan(gs) i :W MPX 3 (@2 O—A/V—T—gb MPX 4 (@)
IOT ACMY —¥ O A " oA S ~ A ] J‘N/\ ; o~ A
B BACT (> —@RUD B BAC 8(pH—@RII3 BAC Ay —eRII3 —eR1\2 RS
¢I Bga. ) AP B @ bge ® BAC \|¢<¢3 SIS B BAC LI IS
I |
OPTION XM
L i |
? ! ?
$ $ $
t,—<bmm 1F—<> BRIGHT -J—oﬂ‘o—ﬁﬁ
Aape 2P () LR He s Koy
RI&? Rlﬁz RIZ7 F——————— LOAD Y
A2 A2 A24 v
| i(«) : M ~;
K
NG
: INTENSIFY 10T Dy ~A ;\&7
#* NORM - | ADC LP (> —@ RA\I\;-
KBRIGHT —p—— | scopivnga\msx 1ER |
#* DIM = ! Azt I E Y DEFL LOAD x2
v v M ™ v v 1 L ] BR K ]
2.5U5" | Cio.us Osppns®| ! T T T T T Yoo |2 H F RI7
RABI%Z ’ 12‘3%2 ilsgz | = v —DLoad Xi | Bie
A H D R\@G7
N =JT | HLedd K S =R 10T DXL—HOA]  |mie
ON INTENS = 2000 PF = | £ VXi‘?f ABC 1P (@>—@ B3
[ PV
M ™ : | = :P e - BR £
02 s oB ¢(¢)—°; ~A | HCOJ iOOd SOOT S| T | R::—; J.|wses
R RV R AT
g | cele el P T
DB DB *AA
® 10 4 = L B PWR iR F i ” ! | o =
- 10T BSE | o= g R M, % DEF
\ B8 (. TES:
DIS GRP : | Bie v w5§}¢ NOTE % DIM: DsB @
B BME \% (F) B BMB () | X oUT AZ3 NORM: DSB
: B BMB g B8 BMBU®M | == : BRIGHT: DSB 2
| R
OoPTION XR W533
G | N a2
s
BR
wsgp
Ry a23
8 7 T
6 5 4 3 2 l 1

D-BS-AX08-0-6 Scope and Multiplexer
Controls
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D
M ¢¢ M B! M ¢z im ¢3 M ¢a M @5 IM ¢e IM@7 IMgs8 IMpa ™M IM 1]
= H J M N P R Y] s TV ) TH E T‘J K N L P r TU T\/
Y ¢ (i) ~ A ~ N\ ~ A ~ Al YEQ ~ Al va@) oAl Y3 () —eroA] Ya()—efro Al Ys (1) oV A] Yo () —#[rROA] Y7 (1) ~ A ra(n) ~ A
Dylr123 E yiR12 KolR123 LyR123 Tyir123 Ri23) FoR123 IR123 MyRi23 R123 Tyir123 ’ R12 3]
B¢T BT BY7 Bp7 Bop7 Bo7 B8 B ¢S8! B¢ 8| B & BZa B8
v v
05¢q)ns. AC CLEAR
R3QP2
Al7 K N
rapc™; By ~ C
R123
P 8i4
____________________________________________ 1
M @@ M ¢ M g2 IMm @3 ™ ¢4 IM 99 IMI® IM Il |
|
H N ZTP y = U v
s¢ () Re[moA] st () EMoA] sa() XAl S3(N)-eroA]crRO()EOOA A cre()-Bem Al cr7()-26 A ! —
10T XRIN -E-plR123 R123 Myir123 R123 T pRri23 RI23 TyRIZS R123 i
B oS B¢ BgS B¢S Bg@s5 BPG Bdo B |
|
l
_____________________________________ oPTion XR |
B
A
8 7 6 5 ) 4 3 B 2 1

D-BS-AX08-0-7 Input Mixers
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7 6 5 ! 4 3 2 1
BV REF
33K
v ouT K L K L « . % SR L. S D
AGES E INY XS E AGPBa E AGH\ W= KR g ReF
s ces 3 s c24 E s ces s Caz E HQ GND
I L L I
= u T = v T = U T HQGND = Y T
JooH O J|H T (s T o Jd iH J H T s T s Jd R I M T s T s Jd J N T s
M Orege0# $Or22048) M ¥Or2¢20# $Or2¢20 @ n [#0R2g204 ¢ Or20209) v [€0R28208 $OR26208%
CET Y czg | @eeg | Mygera cra vl Mygcg ! ¢ e [V oINS S A
Y@ F Y\ R Ya F Y3 R Y & ¥ YSs R Y & F N7 R
cERR P u K ¢ K ] X u
E Y L v - v . \%
PAS « B
Xi{n c_’\\/%r(:‘; N %scnb X4C0 N XBUY ° ~ 7LD 5 N
P € P E P € P
XL ®am AIW X4 X5 YoM X7Mm
- K L N o S - v o E " K L N B s - v
B8 BAC 3 (1) —®{ U A] meaC &) =e[rOA BBAcsm—Ro A | BBACGH—@{~0 AT| BBAC 7(!)? O A | BBAC ecn—:o O A B RAC A0 —Of rU A [BBAC WO —@ U A [RRAC nm—? ~ A c
R113 MR\ RUD VRIS RIt3 RV MyIRWS | R RV
LOAD ¥ —¥ Cl4 C\4 ci4 cig ci5 s c\5 c\5 Qs
-V REF
33K
« ouT <X . K L K L K Y
AP 3 Acga E ALFa- E AGE| L LE g rEF
S B25 F =) BZ24 F s B23 F s B2 £ L&
I L I L HR GNE
= u T = u hy = U T HQGND = U T v
R P R| P E (o8 9 R [P r P E |4 8 O R P R P E |J 8 J R [P R P € fJd v J R [P R P
$OR2gs0 @ ¢ Or2¢=0 @) $0r29508 Or2850§) $0rR23508 $O0r20=04 $OrR2gs0@ $OR2050 ¢ $ORZEO®
? w2l @ g2y 2 aag ! ? B2 ? Bia ! % rigq ¢ ?aig ! ? rig ! @ BI7
F @ K\ ¥ X2 X3 F X4 XS F ‘e X7 F 'S
SET X
N D N D N D ]
L K v] T \. K u T v 3 U T . w
KE Y KPp) XU KD Xa@h Xz NI X3 XA @) X4 XS RS X6 @ bt K7 (@) X7
\2 M Vv M \Y M M 4
LOAD X% LOAD X2 b
H s H ) H s s
B BAC3 () B BAC 4D B BACS () B BAC 61 B BAC 7M1 B BACEW) B BACAM

B BAC P Q) B BAC 1D

D-BS-AX08-0-8 X and Y Registers
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7 6 | 5 L | 3 2 1
D
wg3t  wg3l wgzy wg 31 wW@31 W@t w31 wgag w@3l W@ wgzt  wo3g
AQI 9%' AQ2 D@2 A3 D@3 AQ4 [} A:’gé D@5 Ag6 g6 _—
a M a a a
D D D 0 Q 0 [5} [5} D f; g
*—<OBAC © (1) <> BAC9 (1) — BMB @ (1) -l — BMB 6 (@) > IM ¢ M9
E £ E E E E [3 3 E E 3 3
BAC 1 (1) <> BAC 19(1) <> BMB 1 (1) <> BMB 6 (1) DIM 1 - IM 10
H H H H H “ H H H H H H
-OBAC 2 (1) —< BAC 11(1) <> BMB 2 (1) - < BMB 7(¢) DIM 2 . SIMIL
K K K K K K K K K K K K
~>BAC 3 (1) » 10P 1 —<> BMB 3 (@) <> BMB 7 (1) -t —DIM 3 > SKIP REQ
M M M M M BL L] L] M "] L] M
<BAC 4 (1) & IOP 2 < BMB 3 (1) <> BMB 8 () [ DIM 4 ot < INT REG
P P P P P P P [ P P L4 P
<BAC 5 (1) > 10P 4 <> BMB 4(@) . <> BMB 8 (1) ol HIM S > AC CLEAR
s s s s S s s 5 s s s s c
s : <>BAC 6 (1) : s —» T1 . : ~> BMB 4 (1) : : <>BMB 9 (1) >IM 6 : —@® RUN(1)
T T T
S BAC 7 (1) »T2 <> BMB 5 (@) <> BM819(1) > IM 7 . -
v v v v v v v v v v v \]
O BAC 8 (1) - » POWER CLEAR <> BMB 5 (1) - BMB 11 (1) >IM 8
\/ / / _/ \ J \_J _/ d \J \
wg2g
A22
X DEFLJ EE)
Y DEFL—3> F
INTENSIFY —> @
H
[ ]
J
[ ]
K
®
L
®
M
[ ]
L
LT PEN . B
GROUND PINS C,FJ,L,N,R,U ON ALL WP31 CONNECTORS
A
[ 7 1 6 5 t | 3 2 ] 1
D-BS~-AX08-0-9 1/O Connectors
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D
- 1 oo 1 P 1
| J AMPLIFIER K K [ "M ¢ ! l AMPLIFLER K K [ & I l J AMPLIF [ER K K [ ¢ l
CH@a => A2g2 I Covaiat | g AR@R el N ! oH 1aSH ARg2 RCTIN
| B3 ALSE OFMX | [ | D3\ AT K>—M X | l D 24 INEe K>—M X | |
| WFTUTVTEIS B2A > M X 2 | IFTUME ¢ peq o mx 2 f | D28 k> Mx 2 |
AMPLUIFIER SMe 2 l AMPLIFIER - Mxs ’ oM 3
I CH¢559 ARB2 T | | ST ARg2 AN i | cH S Tm I
| a3l | | D3I | | D2a |
| 1 | 1T | |
AMPLIF IER N | AMPLIFIER
| e gess n age L | IPSVRCEN |y A | Sl | | ertie=s Mng %2 |
, B3 | D32 25
i o | i | T |
MPLTF IE. TFE MPLIFIER
' CH¢7‘R%AAPZL¢2 Rlr s | | U A L el | | TR Ay ol R |
| 232 | | D32 | I D25 |
I {17 | l e | | 11e | C
| ANALG. SUPR H l ANALG. SUR) H ANALG. SUR H |
NG =M% ouT | ATGG e MX oUT | | AT PG M o mx ouT
1 B3Q D3P D26 l
| Flu[v v | { Flulv N | } FIU v v |
U I [¥) I T
l F | | = ] =] |
\ HQ GND ?J m L HQ GND ?d _JJ HQ GND “ ?J |
MY -8 _—t—_— ——— — M¥%-¢ 0 o —— = = — — —— — - — *-B
I ' !— AMPLIF IER L 1 IJ‘ [
K K J AMPLIFIER W K L
| oPTion xwm | enaé=y Azde weosR XY | opTion v | enee Ty o W caviad ;__________gpl\oilic;a__ <_
| FlMele A BB w2 | GEEE B3 LR G
| R [AMPUIFIER] oS | I & [AMPLIFIER| T o3 |
| o= azez | | cres Ty azge |
= AZS
| T | i |
| FIER | PLIFT
| o aa—J;W:fa\_;;zam Lal | | cH aeiaA“&z;qs‘zaRK P |
G
| ]r‘l‘u’fv@g]‘s = 1 1FTUTV$EJ\S ||
' AMPLIFIER ‘ 1
| o 23 B Azga TS | | 27 B Rzpz S |
ARG
| il | | 11 |
3 E
I ANALG. SUP. - | l ANALG. SUP. n ' B
| ATBE e v ouT | ‘ ATPE s wx ouv |
AZQ ART
‘ ] U|V__V, ‘ | 5 ulv___\; l
| L———% | |l | [———H: : -
I HQ GND ?J | | HQ GND J |
I MX-E | MR-F
| | | |
L _oFTioN xco-3 L oPmon xc-a |
A
7 6 5 1 4 3 2 1

D-BS-AX08-0~10 Additional Channels
(Option XC)
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2,34 ,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 30,31 ,32,33,34,35,36 37 38,39 ,40,41 ,42 43,44
[ Wg=1 | W1 | Wes1 | WAST | WB31 | Ri51 | Ri21 | R1g7 | Ri13 | RIBY | Ri13 | Rig7 | Ri13 [Rep3 | RMI3 RWWWWWW% W5QG |[R1g7 | A2 |A262 | A7m6 | A130 WT‘"WE‘ A2g2 | A282
CABLE | GABLE| CABLE| CABLE| CABLE |_XR CABLE XC-2_ | y0-4 XC—4 | XC—4 | XC-3 | XC-3 | XC-3 | X¢-3
BAC 9 E ADCV | DIS | RADC | 10T TOT | B PWR | RCLK 8 L0AD ADC
GRP DXC | SKAD | CLR | (f) | PWR X ) X Y |z (i) | (cH24)] (CH2B) (CH2B)| (CH22)
BAC@| TO |BMB g |8BMB 6| iM®E | TO | 1088 CLR ON | BRIGHT 0B B8 INTEN-| DEFL | DEFL !
107 10T 10T ADC D
T0 | BACIL| TO | TO 70 | w1 | TO DXL uld DYL | XTAL [ TOAT | INTENS SIFY Y 0 (1)
107 107 LKGE) \] DEFL MX X Mx | Mx NX MX M | Mx
BAC 8| IOP1 |BMB 5 |BMBI1 | 1M 8 | SKIP | 1087 DIS | 10T | DXL | 10T | XRIN | 10T ADC | OUT ouT | ouT |ouT oUT | ouT ouT | aut
A 10p2 REQ GRP | DYL SKER XRIN 10T INTEN- e ()
10P4 ITEN SIFY
INT 107 | 10T 101 | 107 | 10T N R S I
T1 REQ uégn DSB | DXC DYL | SKAD | ACMX INTENS X |EXCK
T2 -
107 .
POWER AC 10b 1| 101 |sKaD 107 | 1086 (0T RCTICK| AC | NORM | DIW | DB B DEFL (CH25) | (CH2T) A?SE WPLXR [MPLXR éﬁé}’{le (CH21) |(CH23)
CLEAR Ye DSB SKRK i
CLEAR ADCY B AC 107 10T | _|CLEAR LT SUPPLY
RUNCT) & | 10p 2 [ TOT |CLEAR [ TOT |ACMX TOT | OTEN PEN
B | SKXK SKER [~  —] CLER —
RADC | IOP 4 10 #5
Ri7 | Rig7 | RiBT | RTBT | Ri23 | R123 | K123 | Ri23 | R2g3 | R2p3 | R2P3 | Reds | Rizz | Ri23 R8T | R205 | R2p5 | R2d5 | RZB5 | Rops | Aodi | Aed4 | Acga | A6BA A786 A58 | K130 | Alds | Azpz | Rzgz
SAGE XR XR | XR | XR I X4 | XM XM XM
B 8 8 8 10T | SKIP 10T
BMB BAC | BAC Bﬁ M08 | 1M 6 |IMB [INB6 | CRA [CR3 | CR6| 10T |SKXK | REQ SKRK | aoc | x7 X5 X3 X1 X X X X (CH4) | (CHE)
Fig T 41T 5 T - 44 4
M | | mym *RCL INT LOAD | DONE MX M| oMx | mx MY
0 0 0 0 = REQ X out ouT | out | out ouT | OUT | ouT |euT ouT
S
B B B 8 [ T T 1T SKER
lave | BAC | BAC | BAC _| 1M:®5 | 1M 11 [IMB5 [IM 11 AC REF
1 3 6 13 CLEAR TOAD | SUPPLY
Bl M| »v| owF + T T —JCkR1jCR4 | CRT| IOT Y = 4 A
1CMX INT MPLXR| MPLXR| ANALOE
EXEN | peq i
B 8 B g - 4 4+ 4+ I DIM SUPPLY | (CH5) | (CHT) c
|-BAC -FBAC — BAC 4 BAC - AC
2 2 7 9 CLEAR BRIGHT| X8 X6 X4 X2 X8
a) L M ilm e 4L L 4 Jerz2|crs CLR le
B BAC |B BAC [B BAC [B BAC o | gy
1 | L san | s RCTICK
I 2,3 ,4 5,6 ,7 8,92 ,10, 1l (1213 ,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
) R292 | R2g2 | R282 RZ02 | R2D2 | R2B2 | RZB2 | R2B2 | R2P2 | R4BS | R2B3 | Ri23 | R113 R113| R282 | R2082 | R2@2 | R2pZ RZJ2 BT | Agg4 | A604 | ABDA ASE2 | ATA4 | R4BT | Ai3g | ATB6 | AZg2 | AzB2
|uSAGE XR XA
SKIP |RCTICK
XTAL | REQ (CHB)| (EH2)
cLK | INT ~
SKEN | RKEN | EREN | EXEN | R4 RI s2 sg o | o3 | xTaL REQ
Y8 Y4 Y6 Y4 Y2 & ¥ Y Y Y CERR | ~18 | CERR | MX MX ux MX
SKIP b 4
C RCLK | REQ T0 0 ouT ouT | out | out REF outT | out | out | out
INT | v3 Y8 r T 7
REQ |- 4+
Y8 v Y5 Y3 Y1 MPLXR | ANALBE| (CH1)| (CH3)
c XKEN | ADEN | CNEN | R2 s3 st cLe cL2 | cu4 SKIP
VEN REQ | | SUPPLY
INT
, REQ
W1 WOST [Wgoi | Weol [Wasi W8Sl Rii3  |R113_|RZ87 |R2B2_[R2pZ | RISV _|Rep3 [RBBZ |R1f7 [RI13 | RIV3 |WIT3 [R2p3 |RAPZ_|RP1 | W2pz | RGP3 | A2PZ | jops [ATd6 | S N YT AR LY A
|usAGe | CABLE [CABLE |CABLE [UABLE [CABLE |CABLE XC—2 | XC-2__|XC-Z XC=2 | XC-1 [ XC-1__[XC-T | KC-T
BAC B (BAC O | BMB G| BMB B| IN B | IM 9 | MPX 2| MPX § NEXT [ ADC
v n A I w wen | 6 e $70 4 5T e CYT 1) (cH14)| (CHIS) (CHIB) | (CH12)
BAC 8 |BAC 11/6NB 5 | BMBII[ 1M 8 | 1M 11T 7 e ; oD |strope | ©V B
10 1 SKIP | gy | (1) |BASIC|MPX 1| NPX3 = ST Rk I
109 2 REQ 10 | _[CONPRR: | aoc CcoMPAR |PHASE WX WM S S Y S I G
10P 4 MPX 3 | WPX 1 CERR v CVT 2 | gut T | out ouT  |ouT  |ouT our | out
D - R PE{ASE MX 2 | sey 1P | 4 A - 4 v . —
Tt REQ [¢D] [¢:)] - B FET ERR
T2 AC | MPX 4| MPX 1 R - X WX 3 y | CERR S8 CON- .
CLR . MPX 8 | MPX2 | MPX 4 RT
POWER o @ | ™ weser | | A0c |peLay VE (CH1S)| (CHIT) (cut1) | (CH13)
CLEAR . )
m | M WPX Werr] w1 | Aocy | Ao P ANALOG WPLXR | MPLXR | ANALOG
' WX 0K ERR SUPPLY SuPPLY
NOTES;
1. AS USED IN THE USAGE ROX.
XW=OPTION XM A
XR=DPTION XR
XC-1=OPTION XC 18] xc useD
XC-2 =0PTION XC 280 x¢ usep
XC-3=0PTION XC 3RD XC USED
XC-4 =0PTION XC 41 xc usep
2. CABLE-REFER TO THE UNIT
ASSEMBLY
8 7 6 5 i 4 3 2 | 1

D-MU-AX08-0~11 AXO08 Lab Peripheral (UML)
(Sheet 1)
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3 2 1
2, 3,4,5,6, 7,8 ,9 10,1l ,12,13,14,15,16,17,18,19,20,21,22,23,24,25,26,27,28,29,30,31 ;32,33,34,35,36,37,38,39,40,41 /42,43 44
W501 [W5g1 | Wsgt [6716
TR3
D B 7 / D
- s3 | s2 | s |TR2 \ /
TR /
TIMER
R
TR2
TRI —
RagT
USAGE
CNT
F cL
C
2,3, 4 5,6 ,7 8 | (10 il 12 13,14 (15,16 17,1819 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
|
H \
B
J
A

D-MU-AX08-0-11 AXO8 Lab Peripheral (UML)
(Sheet 2)
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8 | 7 6 5 ! 4 3 | 2 | 1

ITEMDESCRIPTION [CONNEC TIONS iTEM DESCRIPTION] CONNECTIONS e as
NO.|awG] coLOR| FROM TO REMARKS NO.JAWG/COLOR | FROM T0 REMARKS
SEE DETAIL'A" 2i |22 ] GRN Pi-i C@8J__|FNT PNL AMP_|24|22 | VIO R7-3 RB-3
2 £28R
P22 REF 3 E27R 24122 | Vio R8-1 C3dU
VIO 4 E26R 2422 | vio R8-2 | B2sS
5 5 cgey 2422 ] VIO R8-3 | C3@v
oND 3 CsT - D
BLK 83 21 GRN 7 C@5J 2422 vio Ji-l C31J  |ANALOG INEUT Jax
22 BRN ) C3IC 2422 vio Ji-2 Ji-3
ORN 21 GRN ) B@9D 2422 | vio Ji-3 J2-2
GA g | B@IK 2222 | BAN | Ji-4 | J2-a
orY 28REF B R3 i1 | BGOSR
L BRN ¢ 2| BIgD 2422 | vio J2-1 C3IR
46 13 _[BIgK 2422 | vi0o J2-2 J2-3
GND, 14 1 BIGR 24|22 | VIO Jy2-3 C3IF
) 82 15| B1ID 22 |22 | BRN J2-4 J3-4
" 21 [22 | GAN | PI-16 | BIIK__|FNT PNL AMP
9 24 22 | _vio J3-1 C32J —
< 23122 ] ORN | RI-A__|E20L 24 |22 | VIO J3-2 33
) B R2 23]22| ORN_| RI-B_| E28M 2422 | VIO J3-3 J4-2
I, BRN By 23]22| ORN | RC__|E29U 2222 BRN J3-4 Ja-4
J7 2l 23| 22| ORN | R2-A__ | E294 24|22 | VIO Ja-i C32R
GN. S| 23] 22]| ORN | R2-B | E27M 2422 | vio 942 | J4a-3
23| 22| ORN | Re-C__| E29S 24|22 | VIO J4-3 C32F
22|22 | BRN Ja-4 C31C_ JANALOG INPUT JAX
N4 2322 | ORN | R3-A |E29F
vio| [8RN s RI 23|22] oRN | R3-B |E26M 25 |22 | GRY J5 E26R Tw PR
L ¢ 23|22 | ORN | R3-C E29D 22 | BLK J5 GND| E26C C
26 J8 2522 WHT | R42 [Ez29p 22 | GRY J6 E27R
25 TW PR
EXTERNAL 3 &No S@ 22 29|22 | WHT | Ra3 [Faen 22 | BLK | JGGND| E27C }
=]
50/([ 2422 | vio R5-1 R6-| 25 |22 | GAY J7 E28R }Tw PR
24122 Vvio R5-2 | B28K 22 | BLK J7GND| E28C
- 24122 Vvio R5-3 | Re-3
22 | GRY 98 cgsy
25 >— ™
05 24 [22 | VIO A6 R7-1 22 | BLK JBGND | C@8C PR
/ 241221 vio Re2 | B28M
24 24 22| vio R6-3 R7-3 2¢ [22 | WHT J9 A24M } Tw PR |
J / 22 | BLK J9GND| A24C
V/ - —/ 24|22 VIO R7-1 R8I
24122 VIO R7-2 B28P 22 {22 BRN CT-1 F32C |4SIDE OF CAR
29 |22 | wHT CT-z_| p4-3
23 TO LOGIC ASSY
LS|
T
= —
TO LOGIC ASSY 2r I
A =1
]O/, TOP WAFER B
BOTTOM TO F32C TO R4-3
VIEW L IN
OOKING AT BACK OF PANEL WAFER REF REF
.__._."‘:
4lﬁ
(S8
'7—_‘
I8 - A
DETAIL A
8 7 6 5 1 4 | 3 2 1

D-AD-7005831-0-0 Control Panel Assembly

5-29



7 6 ! 4 3 ] 2 ]
WIRE TABLE .
IRE_TABL NOTES:
ITEM DESCRIPTION] CONNECT ION REMARKS LALL WIRES TO BE SOLDERED IN PLACE
NO, AWG|COLOR | FROM To 2,ALI!_+WIF§IES TO LOGIC ASSY TO BE
22| GRN | P B31J 40 =2 L6 +
" Ttw PaR 3 USE BRADY MARKERS ITEM #18 TO
[ BRN 2 B3IF IDENTIFY WIRES
BRN 2 | B3IF
GRN 3 B3IR 7w PR D
GRN 4 D3I
R
BRN 5 | D3IF Jtw Pa
BRN 5 | D3IF
TW PAIR
GRN A A
GRN 7 D24J
PAIR
6 BRN 8 | D24F Jrw
5 BRN 8 | DedF
TW PAR
GRN 9 | D24r Jw pa
9 GRN 10 | A3 —
3 REF BRN T AsF 0TV PAR
BRN I | A3IF
TwW PAIR
\ \ H / GRN 12 | A3R } w PA
GRN 13 | A25J
\ RS S BRN 16 T Azsr 13 "W PAR '
E 2 < BRN 14 | Azsk [o o
+1o ‘ 1 GRN 15 | A25R 5 Al
Lo /\ 16 |RESERVE c
: GRN 17 | B32J
P TW PAIR
ND | i AEBZB;‘GAL /% BRN 18 | B32F }
! i 18 | B32F |-
i INPUTS BRN ij PAIR
! GRN 19 | B32R
—15 o RN 20 | Ds2y 31w AR
| BRN 21 | D32F
= 1O L BRN 21 | D32F 3w Par
T — - GRN 22 D32R
- J 6RN 23| D254 3w PaR ¢
BRN 24 | D25F
BRN 24 | D25F
TW PAi
}6 GRN 25 D25R 3 AR
GRN 26 | A329
T )
4 B BRN 27 | A32F 3w Par
I 0O BRN 27 | A32F
7 1t ™ P
8 >' ' /” GRN 28| AseR | AR
9 LV SR 15 RN 29| A26y 3 Tw PAR
REF O 7ol 12 BRN 30 | AzeF
-
16 = A | i i | 22 [ BRN 30 | A26F
1° I ! GRN o [ hzer |3 TW PAR
| : PI- 32 RESERVE
| | 12 18| RED +0 FPIA | FOWER WIRING
| | 13 [ 18 | BLUE -5 FOIB | POWER WIRING B
| | ,@E 14 18| BLK | GND FBIC | POWER WIRING
| | 14
| |
L
' |
o 13
132 6l
W% A
TO LOGIC TO LOGIC
WIRING DIAGRAM
VIEW LOOKING AT BACK OF PANEL
7 6 5 ‘[ 4 3

D-AD-7005832-0-0 Rear Panel Assembly
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S0 Co
S1 C1
S2 C2
S3 C3
R4 C4
R2 C5
R1 Cé
GND c7

Front Panel Amphenol Connector Pins
(Front View)

4 6
HQ HQ
5 7
10 12
HQ HQ
1 13
14 16
HQ HQ
15 17
20 22
HQ HQ
21 23
24 2
HQ HQ
25 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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A
-O +iov
R8 Ems R24 R32
100,000 100,000 100,000 100,000
v
r ) ¢ O+6v
RS RI3 R21 R29
20,000 20,000 20,000 20,000
Se
Ih]
1 M N
a2 a5 a8 W
D4 R6 BEc Do Ri4 Bec pi4| R22 DEC o9 | R30
ii 2,200 2894-3 A 2,200 2894-3 3 2,200 2894-3 ji 2,200
VWV H VvV \AA S VWV
KO— s ¥ yo Q} oW oo o o
R4 05 émz DIo R20 015 énzs
210,000 | a1 Pt 10,000 | a4 L 10,000_| a7 . 10,000_| aio
MF 2N MF 2N MF 2N ME 2N
3605 | 23 3605 | 38 3605 | g3 5605 o
#[03 3638@ wos SGSB[# yo3 xsefﬁ #ms oEC
3
. 02 RS N D7 Ris g DI2 RIS 1017 R27
10,000 10,000 10,000 o—”—q 10,000
MF MF MF MF u
L —O-6v
RI Rr2 R? Re  Srio RIS Rz Smis Rr23 R25  >R26 R3I R33
15000 $ 15,000 %oo,ooo f:.soo %5,000 %oo,ooo fn.soo %ns,ooo %loo.ooo %,500 ;w,ooo %loo,ooo %I.SOO
g
=15V
bl
ENABLE
N
UNLESS OTHERWISE INDICATED:
RESISTORS ARE 1/4W; 5%
DIODES ARE D664
MF RESISTORS ARE 1/8W; 1%
. . .
A130 Multiplex Linc-8
- —Oh +i0V
| o R4 Q2 Ria dcs  Sra a5 R3l %RSS
K560 %22,000 DEC 100 B9, K860 22,000 pEC oo B, 2,700
MMFD 2219 5% MMFD 2219 5% 5%
Q3 6
DEC DEC
65348 65348
+13v
— RS R20 T
502 gm MEG P oK #iw 10 MEG w30 o 08
D664 7,500 Des4 7,500 ¥oes:
al 8% P! . 5%
" SDA-5 - $DA-5 y o7
y 2700 Ri2 R 51700 R29 L R3s { D62
o £ 2,000 S oo $2,000 $2,700
3% R6 - 0T SRIS $ res 26 TS POT S 3%
Av R 100,000 58000 2,700 RIS 100,000 330,000
p o
Des4 {56,000 5% 5% 5% D664 {56,000 5% ® OF 6D
RIl R28
1,200 1,200
3% 5% =
r10 Y100 rR27Y 100 1 pes2
POT POT
E-10v Os-1ov s
De6z
| J 13V
RS R7 RS URIS RI7 Lro2 (R2a Lr2ze | Sr3z  Lrsa
22700 820 982 S82 820 $2,700 S$820 Ss82 S 82 820
$ S5% 5% 5% | o5% o
c2 c3
T i
16 L
o ot ov R3S
MFD MFD $2,700
—Ou ® 5%
——0B -5V
UNLESS OTHERWISE INDICATED:
RESISTORS ARE I/4W, 10%
POTS ARE H278P
ops
A202 Two Analog Preamplifiers
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A502 Comparator

5-35

A
O +10vV
v
O+7V
. 1 1 ¢
OGND
R2 R4 R6 RO 2 RI3 e RIT R22 R27 QR28
100,000 10,000 10,000 220 3220 < 1,500 270 34,700 150
5% 1/2W 5% 5% .
t c3
Q3 T3
4 DEC 10V °D"Ec
ANALOG 2219 MFD DECc
INPUT Q2 ][3262 c2
K O—4 DEC
,_@ Dec 3638 woio 200
2894-| r 0l
! Déea MFD BOURNS
OF
03 05
¥oesz ¥-oess "%%“ DEC, ‘jlr»%o & o1z 'I‘NFUT
!!?,isz ) 4 3‘3.54 as > 5% ¥oess rFroMaizo
oI DEC2219 0
b R29 " i)y o R30 or
t VWA
0664 22 4,700 68,100 8,200
Q4 MF I/8W 1% 5%
DEC R'z 200 Cl
2219 ) 4 DEC
A MF I/8W (% 3638
> RS oR8 RIS
2,700 15,000 gzzo,ooo
5% 5% £
g O-iov
Rl R3 R7 R23 R26
15,000 3,900 220 22,000 100
5% 5% 1/2W §% B
—O-15v
UNLESS OTHERWISE INDICATED:
RESISTORS ARE 1/4W; (0%
A401 Sample and Hold
RI3 T -OA+10V (A)
681
dee
3 T
MFD
OC GND
S0
Q7 oig
% (P \oeczesa-3s Yy
yoo ‘bow
02 o4 Lct
D-664 yoe T.o
- MFD
> s, r yoie
£
Ql 98
( C2694-28 | ) 2894-28
yos
. ov
o013
ol Xo-ess
D-864
O A
R
1,000 ::c3
UNLESS OTHERWISE INDICATED: 01 j
RESISTORS ARE 1/4W; 10%. wFD
RARZRS,RIO AND RI3 ARE LOW-
TEMF COEF METALLIC FILW 3;:00 q gm e S me me SR
W, 100PPM/°C iz 6800 00 1500 1,500 500
DIODES ARE D662 4 % 5% 5% § 5%
S R on
31,500 & r A
O B-Isv



—OS GND
’ —Oasiovia)
OF H.Q. 6ND
C GND
dRi3 RIT R21 }R26
ot a5 20000] 15000} 09 220900 18000
pEc30098 RIS So% p: R23 S$5%
820 820
Q12
% B | 0
oI 04 o7 o
D-003 | p2 R2 p-003 | ps RI2 —| P 0-003 | pg R20 —-I o~ =
D-es2 | 8800 p-662 | 5,600 2N1308 v D-662 | 6,600 cio |cit
id 4 id X
S g N4 Q 14 o ¢ 4 o ggv &
] Q2 c4 MFD
56 DEC6B se DEC6B s6 DECEB TANT.
? ‘K ﬁ? K p 20%
1y & \ b an
D3 D9
D-662 D-662 2M305
id
S |\ 2Ni308 %
MTP MFD
| LY
RI RS QR7 Il RI9 R R2S
1,500 1,500 %eeooo 1,500 1,500 ,500 68000
5% 5% 5% % <
QB-I15V
—Q E-JOV. REE
RS RIO RIS R24 R27
R4 7,000 2,000 4,000 10meg 8,000
1,000 MF MF MF 5% MF
, 1% MF100PPM SOPPM | 50PPM 50 PPM SOPPM
IO—A\A~0 - .
UNLESS OTHERWISE INDICATED:  DAC INPUT DAC OUTPUT
RESISTORS ARE I/4W; 10%
MF RESISTORS ARE O.1%;1/8W
CACTToRS ARE MMFD"
NOTE
USED AS THE LEAS
SEICANT BIT, CONNEST 4 To L
AND CONNECT H TO H.Q. GND.
. e
A601 Digital-Analog Converter
I OS GND
OA+IOVA)
OF HQ. 6ND
OC GND
\R3 R7. RI3 RI8 R2|
Qi SI20000) ‘:W Qs :5 :’ls.ooo a0 :’5500
JpEC30098 > RS >5 2N1305B LUE EC30098 > RI5 5% 2NI305BLUE
> €80 { 5 680 /P )
VA —4 VWV
2 2 A
0
ol It D4 3
D-003 W D-003 R
D2 R2 a3 DS RI2 Q8
v D-662 | 58600 DEC6B T 0662 | 5600 DEC6B
TV v % p: ] v 4
1 D3 Q4 RIO ce D6 Qs > R20
330 D-662 p N3OS | 25 330 D-662 /? NI305 | 25
Kf I'i BLUE MF K % BLUE MF
G s % &
7 7
LAY o7 LAY
DEC30098 %
2
DEC300% B
DI2
Yo ee2
c5 dcr )
.0l <0l -~
:::.r:oo R4 Ske % | wo o me |uFD SR17 ![;:sz
. < = <1 {e] <
b S68,000) S%\)/ ) S 68,000 o
TANT.
OB - 15V
UNLESS OTHER O OE - 10V REF
wse INDICATED:
\R9 LRIE LR19
TR ANC bt 0% $iSse $¥%e S er
R8RS B RIS ARE EW;0.1%; 25pp L 3% M L «
RIO 8 R20 ARE BECKMAN CODE 5778 2 DAC INPUT & ,,'o,\ -ODAC OUTPUT

A604 Digital-Analog
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c eno
ce J_cs
r3 R4 RII Ri3 o o
27,000 27,000 4000 1,000 MFD NFD
L% WWS L S% ,WW 5% < < % SOV s | sov QR22
+ SENSE o6 10,000
TO— w
Re RIO
80,000 728
S%,ww % W
9 Q3
0/
IN3499 DEC6534D)
62v
5% ﬂ
R7 @z Ay | Qe +] cs
20,000 SDA-6 loecz2194 s aTwFD
cw F 20v
ot
SDA-6 L
R9
—-? 100 w»
< ww f;g | c2
> k2 ri2 ~ 47 MFD
100 5,300 -W 20v
ww v
cw RS 2 Re D2
18,000 2 425 Yo-se2
™ v 5%,WW 5%, WW
R ® ® —OE -lov ouT
)
450 R
ot% b
~SENSE ww ow
Vo .-y
UNLESS OTHERWISE INDICATED:
RESISTORS ARE 174W; 10%

RIO, R6 AND RI ARE DAVEN 3PPM TYPE 1195
R3, R4, R5 AND R8 ARE DAVEN 20 PPM TYPE 1283

R2, R9 ARE 50 PPM DAYSTRUM TRANSITRIM
R7 IS A #275P

A704 Reference Supply

B
-O-15V
Ems I_
10,000 c3

0l
‘[\MFD

RIO RI7 RI8
330 >330 210,000
Q4
ED5
D66z 4
n D4
! ING29
OF
UNLESS OTHERWISE INDICATED:

RESISTORS ARE [/4W;10%
TRANSISTORS ARE DEC3638

A706 Power Supply for A202
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[2]os

plo
Bl

Lal
D664
05
EO- Pt
De64
09
bl
HO- Ll
D64
2
10 »
D664
e
Bl
Lo P
D664
03
MO Ll
DE64
o7
PO Bl
D664
02
RO- p
D664
06
To- -
D664
D
UO- P}
D664

G716 Resistor Card

R002 Diode Network
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T ExXAMPLE al

| exaweLe |
| oeLz |
;I —i— O A(tiov)
R R2 R3 R4 RS R6 I QR? |
100,000 100, 000 100,000 100,000 100,000 100,000 I 2100,000 |
Ve - r=——=-—- 1
: t ——0 C (GND)
i o |
] 08
a2 @3 YR as as 1 gl a7 1 ¥ peez |
[N ! )
[ ! )
Ul ¢ Y Gesz |
Y mFo ! |
F 4 Lo NO R Lo 1y 010
[ | T bee2
j D2 1[03 ][04 Ao : H ]KDT ] ol
e :!! 0662 1|
i e 3 1718 '
DI2 R9 or3 RIO Di4 Ril 015 RI2 oie RI3 ! 0I7 45 Rig 1 QRIS
Poesz o7500 Woee2 S7500 Woee2 273500 Woesz 57500 Woesz S 7500 :!!usez 7,500 | 1 gus00 |
IR
H 1
! 4— e ——1—oarnw
i
D18 RI6 o19 RI7 D20 QRIB p2i_ QRIS D22 R20 023 oRai | Lp2a oR22 | ; )
¥ oeez 215000 ¥ osee 315000 ¥ ossz 15,000 ¥ peez ?5.000 ¥ Dee2 Sis.000 W 0562 S is00o | W Daea S 00! LSTRATE
1 1
] 1 |
1 |
[ S A |
Ao2s 26 27 o2s &o29 ﬁiosl
? ! !
UNLESS OTHERWISE INDICATED
RESISTORS ARE I/4W, 5%
DIODES ARE D-664
TRANSISTORS ARE DEC 36398
PRINTED CIRCUIT REV, FOR
DGL BOARD IS SIA
R107 Inverter
+ 0 B-15V
> > 4
R2 010 SR6 SR8 020 SRI2 SR14
315,000 3 15,000 A £ $15,000 3
De D4 OK 5o N
bE6a 06 D8 D664 i6 DI8 D664 | D27 D28
Bl id—id
] H L L gl Lo B
Q2 (X o 5
D3 DEC36398  DI3 DEC36398 D25 < DEC36398
D664 0664 E)'g,ooo D664 SR 00!
£ P vo—pr— !
-0 A+ IOV
°*
T T 1]
! T
SRI R7 WoI9 SRl 1 SRB |
15,000 D 6642 7,500 |, 24500
s oV |
b2 DiI2 D24
D 864 D 664 015 DI7 | po2 :
T
o) s :]EDNI ci
Di on R9 = -0
Py DEC3639B (04 160000 | DEC3639B| 2 1501 T Mrp
R vo—pt+— |
Avca|
l2
f } O C GND
-3V STRATE

UNLESS - OTHERWISE INDICATED:
RESISTORS ARE 1I/4W,5%
DIODES ARE D662

R113 NAND/NOR Gate
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——O A +I10V(A)
»> O ¢ GND
R2 RS % RS RIl
100,000 100,000 100,000 100,000 ———
Qf Q2 03 Q4 | h
D27
De DI2 017 022 | D-662
D-662 !F D-662 ) 4 D-662 ) 4 D-662 ) 4 | 026 |
D5 ot DI6 oal !
os Wdles2 oo ¥oose2 ois ¥ooes2 020 ¥oles B
s o—Pp—o MO—Pp—e N b eo—P—e | o5
03 D9 DI4 DI9 | ] p-sez
T o—P—¢ NO—P—¢ x Fo—Pp—¢ | w024
D2 ~OR D8 oL OH o | D-662 |
vo—p—4 Po—Pt—t ! .
Dl |
v o—P—e 1l l
1
RI gna 1[07 R4 SRE Aoz $R7 R9 AADis émo émz Juas | SRz |
15000 $7,500 315,000 $7%500 15,000 $7,500 15000 $7,500 1 $L500
! _1
| 1
[ 1
——O0B-ISV
|
-3V STRATE
UNLESS OTHERWISE INDICATED:
TRANSISTORS ARE DEC 36398
DIODES ARE D-664
RESISTORS ARE 1/4 W, 6%
R121 NAND/NOR Gate
A+IOVIA)
1
c2 oz JEow
RS al RIl Q3 RIE Qs | a7 wo 9
.22 DEC 22,000 < DEC 22,0 DEC 22,000 DEC 38
0% 36098 0% 30098 10% 30098 10 0098 Yoles2
037
19 D26 033
p-662 Y Q4 p-e62 ¥ Q6 o-cc2 ¥ 8 ¥Yo'ee
018 025 D32 yo3s
D4 o4 o7 ¥o-662 022 D24 ¥D-66 D29 D3I Y-D-662 ci L ¥o-ee2
L L .ol
s € MFD L D35
R4 RIO RI5 R20 | D-662
D3 D7 DI3  DI6 D2l D23 D28 D30
T —OR 3 ¢—oOL »—OH | F 0
R3 RO RI4 RIS
D2 D6 D2 OIS
u
R2 éne R R8 SRI2 SRI3 €Rl7 éma 2R22 R23 SR24
$7,500 7500 7,500 $7,500 1,500
ot DS k k
v on & 20 & 0272 0341
RI
O
B-15V
UNLESS OTHERWISE INDICATED:

RESISTORS ARE

16,000; 1/4W; 5%

DIODES ARE D-664

TRANSI

STORS ARE DEC 36398

R122 NOR/NAND Gate
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t . 1 1 O A +10V (A)

R 2 RS R8 Rl SR 14 SRI7

100,000 100,000 100,000 100,000 100,000 3100,000

= ——QO C GND
Ql Q2 Q3 Q4 Q5 Q6
L

04 08 012 DI§ 020 D24

¥otee h 43 Yok ¥2% Yo% Yo%
H J N P V] v

D3 07 ou DIS ) D23
¥ioleee ¥olec2 ¥oee ¥ ol b 439 ¥iiee:

2 D6 DIo 014 ois 022
4—o0 EoPi—o +i4—o« LoOP+4¢ +q4—or soP¢

DI 09 o7
! F 05 [ M o3 [ T o2t

RI R4 R7 SRI0 RI3 SRIE
Lls ,000 Ils,ooo 15,000 fs,ooo 15,000 fs,ooo

-O B -I15V

UNLESS OTHERWISE INDICATED:
TRANSISTORS ARE DEC 3639
RESISTORS ARE I/4W,5%
DIODES ARE D-664

R123 Input Bus

1 O A +10V
gm > R2 oR3 S R4 gﬂs gns %m ‘ERS

—- -0 0 O C GND
al Q2 a3 _@M as @os ,@07 ‘@oa Y ou
M N P R S T U v
0 [ 2 p——03 4 —05 —O6 p—oO7 Wosz]
ol
Y 043
> >
RI7 bes | Ri® Yo | RO 4 27| R2O 4 %028 R2I 2o R228 %oao R23 *Dal R24 %Daz WYoas
A AT Yo4s Y 047 ¥ o4s Yoao ![ D50 Y.osi ![ Ds2 § R25
¢ . - 2 * —OB-I5V
R9S W033 RIOZ D34 RIl Y035 RI2 WYo36 RI3Z WDO37 RI4Z WD RIS WD39 Ri6Z Y D40
A X X A 2 ]F A 2 A A X X 22 232 4 424242 1324 1» *
6 Lo DI o2 03 o4 ps Jos [p7 [ os [oo [owo o [oiz[o3 o4 Toispie [017 [ois]owe Tozo [pa1 Joze [p23 [p2a
2 FF
Kot
i Fl
2 FFED
el

R151 Binary to Octal Decoder
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043 Aoaa Aoas § 049 JED‘W Ao Aoso
€ L 3 v
OA+IOV
R4 SR8 Ri4 RI8
Wos  $100,000 1000009 16 yoes 100,000 1000009y 535
al Qz Q3 UL —OC GND
pecf3esac [ oec|zs3ac ch 3639¢ | DEC|3639C vse | ca
D! cl D6 ois c2 DI9 c3 02 D42
o O— Pt ks Pt ¢ 1 K o’o ¢ ‘I!OO E! D-662
100 Dlo DI4 100 ! 029 033
03 nss;! ) £ o018 p20 | D2 P\ 4359 037 | D38 par
v w33 %) NO—P D28 D32 ¢ 1€—ou ¥ 5%
Lam 0-662 D-662 ) L L i Y o-662 WYo-es2 L B
O Bl id Bl id bl
LeilR BN ‘o Ll Lol @) (5' o »t 040
0s bos |& oIl o D23 | 027 030 v
R3 SR7 Rz [T S 2RI7 D-662
D2 15,000 J H 15,000 DI7 (4] 15,000 15,000 236 cs |
¢ i ¢ » o1
MFO D39
R R9 RI Rl RI2 RIS RIE RI9 R20 W yoe
Rlsl.ooo %:‘s?ooo &o7 z,%oo %o,smo Aoe %IS,OOO |s.?mo %5.000 %5,000 1026%1,700 4700 | Ao31 {15,000 $ 15,000 D-662
-0B-18V
" [l R21
N Lat]
D51 l Ds2 1500
"
UNLESS OTHERWISE INDICATED:
RESISTORS ARE (/4W; 5%
CAPACITORS ARE MMFD
DIODES ARE D-664
.
R202 Dual Flip-Flop
Ava7 J[Me Ar3s Abso 051 ZRDS52
J H P N v u
A+IOV (A)
'L O
R2 2RE RIO SRIA gma SR22
100,000 SiooccoWou  Woia  Sioo000 dioopooWozs  Woze 100,000 i 039 !FD42
2 OC GND
Q! €2 | oo ¢ @3 94| b2 | c2 & Q[ 038 | c3 Das
e it € [ ¢ 4 Y o-s62
] iy Lo Je ey 4 |
D4 \ 4 ! 100 Di8 !! !! 100 DSz!! 100 -
D662 o ¥ o-662 3] 0662 23 Y.0-66: picz7y 062 937 ¥ 0-6 o4l
03 Yo-662 os Woee2[ | oi7 Yo-e62 p22¥n-c62 031 Yo-se2 ose Wossz[ [ 7 ) 5
¢ o ¢ Pi ¢ ¢ Pl ¢
Ll
o2 os [ § %[ o7 012 |pe os | & & oz 026 |p30 o33 | & o4 oms 040 | ca4 = D44
FE M oL TS o 1 W ples2
MFO
[ X R
A
SRI__ SR3 3R4 SRS SRT 2R8 QRS9 QRII QRIZ 2RI QRIS 2RIE RI7 QRI9 R20 QR2I  QR23  QR24 D-662
3150008 4,700 | 24,700 i 315000 15,000 ?5900( 4,700 | <4,700815000 15,000 15,000 | 1500034700 iu,voo‘;xspoo Q15000 <15,000|
$—0B-I15V
Ao Aos ko020 Ao2s Ao
R2S
1,500

UNLESS OTHERWISE INDICATED:
RESISTORS ARE 1/4W35%
CAPACITORS ARE MMFD
DIODES ARE D-664
TRANSISTORS ARE DEC 3639C

R203 Triple Flip-Flop
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p20
3
D
s 3639C J
c2 c?
™~ I~ 220
320 ois
T%} —OR T=l OH
R5 R8 RI9 R22
15,000 1,000 15,000 1,000
Ao i ko F R26 R28
1 R2 R4 RI14 RIS RIS Ri8
r,soo 1,500 15,000 ¢—|—Hg-+P} 1,500 1,500 $1,500 $15,000 ¢l 7,500 1,500
p3s |P6 D8 D34 |p22 D24|. 08 -15v
R3 R7 RI3 RI7 R21 R27
%s.ooo 315,000 1,000 %IG.OOO 15,000 1,000
b CI L ce
100 100 £
8 &
T u K [
[ 5
20,000 PRY g
{-+-siq-oPt aw {4-+P} 72w
2 DS DT BOURNS OR pis D21 D23 BOURNS OR
DAYSTROM DAYSTROM
UNLESS OTHERWISE INDICATED:
RESISTORS ARE 1/4W; 5%
CAPACITORS ARE MMFD
DIODES ARE D664
TRANSISTORS ARE DEC3639
.
R205 Dual Flip=Flop
053 ko054 Avse D57 2§05 Ao
o N
—QA+IOV(A)
L ox ] QT
D3 D6 106,000 166,00 \ i e R20
!! !F ), ‘EIDO, 0 !024 _LDTI LD30 p. 100,000 100,000
ct al c3 ca @3 [ OC GND
100 DS DEC 3639C D7 100 100 D29 DEC3639C D4l 100 c8
—d-B! e Vi (ol i@ —o-)L “Teol
-9 a2 [ 2o g iy =Pt 04 % LAY q B5242| MFO
D9 DEC 3639C] DI4 033 oEC 3639C] D38 )
D2, j!o  ZuW p20 D28 3 h 25 W Da4
L 08 I3 I Ll D32 037 9 st
Yoee2 Yoo Yoeez Wose2 ¥i%e
e 2 3. » il WY <
‘ 1 e
T b7 g™ PUT ba ™ .o
MFD g D50
Fo-662 ,
ol ol il 19
i > 3 % P I
Al Rl ¢ ol i il o1 Y336
Rl Qr2 CR3 QRS R6 QR7 RIO  QRI2 m3 QR4 QRIS QRI7 e Cmo dro2 24
%15 d 1 4,700 %4,700 15,000 5,000 Q15000 %lspou%spm?emo%a,mo %4,700%5900 § 15,000
< <
OB-15V
OF
>RY 0 PR2  PR23 SR2S
é;spoo%us‘ooo é:spoo 15,000 1,500
pie ¢ pi8B § p23 D40 q D429 D47
UNLESS OTHERWISE INDICATED: e ed—1a o ull vl W
RESISTORS ARE I/4W; 5 % ™~ 10‘2 Ll g -:5 Ea
CAPACITORS ARE MMFD
DIODES ARE D-664 o 100 | BR2 oss | 160 | p4s
HO—Ppr——{(—o—¢—0M so—P} {—e—¢—ov
055 058 ibso iosz

R302 Dual Delay Multivibrator
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—OA+IOV(A)

[ C GND
D26 w2 §R5 s RI2 A1
o D-662 1,000 ENABLE O 1,000 100,000
> D9
VYo-ee2 017y
D8 Q7 Q9
2 DEC DEC
¥ose2 \2694-28 _€ 289428
o7
¥io-es2 hDi6 J D21
D662 o0
2
5% A 4 o § ¥ 8% Y
Di4 Y 10% “[o18 D22 | 023 “[p2s
R3
10
o5, o oecsobh g e
\L cs ¢
¥ o-662 9 S50 ¢
00 R cs
B4 gl o - P o) 1,200 Ho—)
y5-662 Eesoos cowd SBlooo o
o3 ‘ BOURNS dois H
D-s62 W, No-MED)
</ u Bis
R8 ,
R4 R 1,000 T MO—)|MED
[ 100 4013 $3,000 DIS RIO ¢
10% E ! 1,000 2.2
LoMED |
T —— !
RI4 RIS R20 RIS
15000 3,000 3,000 7,500
-0B-i5v
UNLESS OTHERWISE INDICATED:
RESISTORS ARE_ 1/4W; 5%
PACITORS ARE_MMFD
DIODES ARE D-664
RANSISTORS ARE DEC 3639-0
RII IS A #275P
.
R401 Variable Clock
——O0a +I0v
| . —OC GND
RI R4 R7 2RI2
4,700 4,700 4,700 100,000
10% 10% 10%
D4
r gg D-664
MFD '
] 06 L cs
R9 Qs ' ™~ ol
MFD
N4 0-664
1,600
D5
D-664
RS 3 RIO RI1 RI3
faeo < 1,500 215,000 1,500
UNLESS OTHERWISE INDICATED: OB-15v

RESISTORS ARE 1/4W; 5%
TRANSISTORS ARE DEC 3639-0
FOR VALUES OF LI,C| 8 CRI SEE DWG CHART A-00517-2

R405 Crystal Clock
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- 9 -OA+I0V(A)
T T T 1 OCHNU
R3S RIO RI3 RI7 R20 g
100000| ZRON i00000| 2023  $10,000 woopoo| 2035 Siggoo
5% 5% 5% W
o o1 Q2 s o Q3 Q4 oz as Q6 . D-662
D -2 \DEC2894-28 94-2
' EC2894 o ﬁ? /o7 \pEc28e ¥ p . DEC 28
Lt}
& % SR 24 % & (&R 25 0 b6z
yo’, L 25 47 a o > 47
¥olse D-662 b 42 D-862 Lc7
e o8 ca M D30 [ WPD W 038
R £ R ]
D-662 7 o ypo-662 T ¢ 0 ose =330 D3
D2 1 D5 DI 17 p267| D29
so—He ro-Pi-1-4 e R =%
Re  Qrs Molo vy Moiz re  <miz Mp2z ria Mp2e rie  Sris Mp3e -
15000 1,500 7,600 15,000 1,500 7,500 15,000 < 1,500
5% §% 5% 5%  <8% 5% 5% 5%
1 )\ ~OB-I15V
>
R8 ;nn p 29 gms gme ¥oss
15,000 S 0 $15,000
5% 5 5 5%
c3 cs
3 ol el | ew gliwel lw
dl
Eo—Pt 0 Lo—P 1k 4—ox So—PH+—i¢ —or
D16 028
]kom b4 D45 WYoas b€ D47 WYoss D26 D 49
L} T L
ESS OTHERWISE INDICATED:
RESISTORS ARE_1/4W;10%
PACITORS ARE MMF!
DIDDES ARE D-684
TRANSISTORS ARE DEC 3639-C
ope
R603 Pulse Amplifier
—0
R6 Lass A410V (A)
o2 o Q4 Q2 pi3 §'0% Ql4
_ﬂ__qn,\,\_e 1641 161 >t M{ 601
8
100 |R0304
10% 0%
Q2 {)ms
R4 pa R32
1,500 > o 1860 b o
K W
3 RIO R 31 R35
1,500 300C 1,500 3,000
o F
INPUT 4 - o)
B-15v
¢ GND
RS RIS
B
o Q3 E Q7
Dﬂl 1641 DN5 1641 29
4 1
RI R 100
1,500 |,5§0 10% 0%
>0| )05
D3 Ri2. D7 R2:
1’4 -0 1,500 K ve) 1,500
P $
UNLESS OTHERWISE INDICATED ;%00 :5”00 g:;)o :52(])0
DIODES ARE D-664
TRANSISTORS ARE DEC 2894-3 R T

RESISTORS ARE

1/4W, 5%
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W500 High Impedance Follower



—Q A+ 10V(A)

R2
4,700
UO—AAA~ ——OB-15V
dR3 R4 RS RII
7,500 7,500 4,700 1,500
5% 5% %
PO——9¢
D9I664 Q1
R 2N3605 oIl
Ro-662
D2
» 3
Lt
DIo
0-664 L 13 04 D-662
RI ¥ilces &ooess oo
330 S & D-662
SO—"VN—9—O0T L .M
cl
=l 68 Y
T 3sv D-662
MFD
—Q C,V GND
UNLESS OTHERWISE INDICATED:
RESISTORS ARE 1/4W; (0%
. .
W501 Schmitt Trigger
~—OA +10V (A)
R4 2R14 IS DI9
Sse 000 21,500 3 0662 0-670
i
03 D6 o7 Ql ﬁ Q6
x o—P¢ ¢ ¢ DEC 2894-38
es
0662 (7 \PEc3eds-a \ 3%
R3 O M —on
>15,000
oil 016, 0-670] POSITIVE
i
L
02 05 RI3 RI6 RI? QRIS I8
Jo—Pi- e 7,500 3,000  $3,00093,000 0-870
SR 2
$18,000
cl -0 € GND
BEMMFD .
L 5
o1 D4 D-6e2
L 4 014 D22
RE I YEN RIS ¥oleee
R 1,500 ? (Y) 2,200 L__4
15,000 ro DEcz':s;-sa o
\Eﬂ c H 0-¢82
b 3646-80 h%00 on
010 D20NEG ATIVE
20 012 D-670 o7 ¥ 0%z
o l ™~ .
RS 4 RS RIO SRII 0I3 R2 S R22
oe R 3000 D098 gy 75008 30033000 Mp-670 31,800 1,500
UNLESS OTHERWISE INDICATED:
DIODES ARE D-664
TRANSISTORS ARE DEC 3839-8
RESISTORS ARE 1/4 W,5% —0 8 - BV

Wé81 Scope Intensifier
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