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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 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 10T 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 AXO08 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

(&)

Instruction

IOP

IOP
2

10OP

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) 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 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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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 Enable
Register = 1,

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, 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 9 (1) also serves
to enable interrupts from pulse inputs S1, S2, or S3,

SO, §1, $2, S3 and the "contingency" inputs may be read into the AC by the instruction
XRIN. (83 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
evenfs 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 0s. 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 clécr 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 disp;lay. 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 ps and an RC timing
clock that is variable from roughly 20 us 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 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,

3-1



¢-¢

(TO

OSCILLOSCOPE)
Y X 4

.

-—_

T——{ DISPLAY CONTROL I [
INTENSIFY l —_ -

X-REGISTER

Y-REGISTER

IOT DECODER

}‘_4;__

2

CRYSTAL

CLOCK

ENABLE REGISTER

1 I

I0 LOGIC MmB

-—>

. INTERRUPT, SKIP
N i
—»

1L

i

D M
C
-—D— T X-0UT
£
£ Y-ouT
> 5 1 o Je
3 SAMPLE
- ~ AND
HOLD
[
commxruxro%.l >
| ADC-CONTROL
CHANNEL
SELECTION
EXTERNAL @—»@———o—@
[variasie
| cLock  [*
RANGE
FINE
1
So (— So |
1 (o SCHMITT
C TRIGGER $1
S, (5 SCHMITT
2 (2 TRIGGER Sz
| P orpainty | 1
s SCHMITT
NC, | TRIGGER 531
_——— = | 1
Co :‘l |
> CRo1
— 0
» " CONTINGENCY " REGISTER
ol CR7 |
¢ > __J
EXTERNAL
REGISTER

Figure 3-1 AXO08 Block Diagram

l

ACCUMULATOR




e-¢€

DECODER
COMMAND M8 67,8
CODE 000 | - — - 4 100 — — - —
001 f— — — 49 101
010l - — - 1> 102
Ot |— = — 4 103
100 |- — — 4+ 104
101~ = - 4105
110|~~- 4w 106
11 |- — - 4107
DEVICE CODE
MB 345
011
100 —
OR ——— & DISGRP
101
100 —»
AND ————— 10T DXC
10P 1
100 —»
AND 10T DXL
10P2
101 —»
AND f———— & 10T DYC
IOP1
101 —
AND —— & 10T DYL
10P2 —
102 —pf
AND [l AND [ 10T SKXK
0P f
MBS (0) ‘—?
102 —p»f
AND f— AND |—® 10T sker
10P2
MB3(0)

Figure 3-2

TYPICAL

- — -
AND —» IOT DXC
10P1 ——pnd
102 —
AND [—————# 10T DSB
10P 4
103 —»
AND f———————# [OT XRIN
10P 1
103 —»
AND |————————® [OT SKAD
10P 2
104 ——p»f
AND |—————— 10T SKRK
10P 1
104 —b»
AND |——————# 10T ZTEN
0P 2
104 —p»f
AND AC CLEAR
1oP4 I0T OTEN
105 —p
AND |———— p IOT CLER
10P | ——

IOT Decoding Logic

105

0P 2

105

0P 4

oP2

106

107

0P 4

106

IOP 1§

107

I0P 1

103

IoP 4

—

—»

AND b

AND b

AND

OR

AND

AND

AND [————————

AND ——————p

XTAL CLK (0)
(I0T CLXK)

RCLK (O)
(10T CLRK)

10T RADC

10T Apcv

10T ICMX

I0T ACMX

IOT XRCL



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 1 state of the flag is ANDed with XKEN(1) from the Enable
Register. XKEN is set by IOT OTEN (AC bit 3 ay.

XKEN (1) —ﬂ
AND — INT REQ

100 MSEC

I0T CLXK

XTAL CLK
FLAG

AND SKIP REQ

IOT SKXK —d»

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 rafe by using the timing control RANGE switch
and the FINE (potentiometer) adjustment in the front panel. These adjustment inputs control an R401
Varidble 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 fo
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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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 interrupts 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,v 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;

Contro! 3 digital outputs (Optional - option XR).

The Enable Register control level flip—fldps 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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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).

3-6
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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 af 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 O,

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.

] L
T
NI N O N N

bl

DONE

cvT 2

Figure 3-9 Analog~to~Digital Timing
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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 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 CVT2 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, sefs 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 X0 through X8, YO through Y8 (again if ADCIP(0)). AC3 is complemented
before setting X0.

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



AR

Y OuT

10V REF LADDERS

T0 ACc-;
) t| o 1 0 1 0 1 o 1 ° 1 2 1 0 1 0 1
Yo Y4 Y2 Y3 Y4 Y5 e Y7 Y8
- A ’ _J'L JJ'\ ) _I'I‘\ _FL
S R B L B B R o
A
x6(1)

xi(1) x2(1) J X3(1) X4(1) X5(1) J X7(1) x8(1)

X144 xa) J X30) xath) X5(1) i X6t1) X7(0) x8(1)
- ¥ A_] q?.:'L ET:JI; % L-A'] ‘r‘:}A:}; ‘[‘T:'l ‘E&P
AC3(1) ACA1) AC5(1) AC 8(1) ACT{1) AC8(1) Acs() ACI(1) ACH1(1)
[ 1 [ 1 [ . 1 ] 1 (] 1 ] 1 2 1 ? 1 ] 1
X0 X1 X2 X3 X4 X5 X6 X7 X8
SET X
VT 4 ————— {2 ]o{] (a}ef2] (a]»{4] [2}o{4] [2] {A}e{a] (2 ]o{a] [Al{4]
X0 X1 xa() X3t xai) X5(1) X6i1) X7
X0 () X(@) x2(0) x3(0) x4(@) x5@) X6(0) X7@)
LOAD X
AND AND AND AND AND AND AND AND AND
AC3(0) T T ? T
ACA4(1) ACS5(1) AC6(1) ACT7(1) AC8(1) Aco(1) ACi1o(1) ACH(1)

Figure 3-11 X~ and Y-Registers



setting of DB disables BRIGHT and DIM intensity (see Figure 3=13). Disabling may be removed by
setting either DBO(1) or DB1(1). This is done by strobing BMB10 and complement of BMB11 into DB
upon 10T DSB. Thus,

DSBO: DIM - DB(01)

DSB1: NORM - DB(00)

DSB2: BRIGHT - DB(10)

10T DXC 10T DYC
AND } SEI X AND SET Y
ADCIP (©) — ADCIP (@) —»
ADC GO v ADC GO n
IOT DXL I0T DYL
AND [——® L0AD 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 1/O bus enabled on the fransfer 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 8/1 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.



GAIN GAIN
-376
OFFSET / /
+376
o|o| A4O! o|o| A02 |p|@

/

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, IFA’rhis 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.

Engineering Drawings

Drawing No. Title Revision Page
D-BS-AX08-0-1 (Sheet 1) IOT Decoders 5-3
D-BS-AX08-0-1 (Sheet 2) 1OT Decoders 5-5
D-BS-AX08-0-2 Timers and Synchronization or "Syhc " 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 1OT'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 Panel 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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o e3
BAC¢EL\) BAC I [e71e R ) ‘
[ €29 gl | o4
K
10T OTEN | L 03 | ) |
L L | - - 3 18K —)C54
BAC 11C) —nEy = * R4 T |
. K - ce
R R o I—PULsE ' INT REQ i —7 I
PULSE INPUT SI . W S@\
L Y32 |jINPUT 3 | ' | '—_‘ae
* Yx M O[T | L _l s P s N [ I
- - b= = Tew T T — — } ~ | ce
I.SK $ < R/23 — |
A + 1BV | M B/4-
Dage 1 <{Vv vV | [
R NAlrizz —)
S EXEN() B
5/(’)_7_‘”\1/\ P 18/3 | en
rese Feme™ T I g7t rénie 7 S2 o)~ rizz = | My [ ]
| E29 | Ez29 | | E29 | | E29 | SBVG)—V‘ 813 =
b L my le,. Dl I F H Fane L - — — _— i
S LA RUVVILTE WD) D LYV -5V A A =
L 200n [ L 2oz.z;_ L =
© RI¥ [e7ie 1 MNazie | R3
E29 |~E29 | -
-isv <—+—M—+MR e 'V""—"l_d wWKF:’I—
L — 1 204 L__ 7
. -
A
7 6 5 1 4 3 2 1

D-BS~-AX08-0-2 Timers and Stimulus Channels
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SET X
v P
B PWR CLR —{ PA Ao INT REQ
ReP3LT b rESET MPX H . (RIZ7 SKIP REQ
DI3 ADC GO —o[R\v/] |DIS D
Ju J RN . u . v
10T ICMX + o F DI7 TOT SKER —# 70 A | SREN O 70 /N
> SKIP REQ INT REQ 10T DXC —¥ 0 A o T e R'\22 R\23
= NEXT MX OK ADC 1P (525)_. RD\‘L? 10P ) ~ A Loiv U ofm ci3 Ci3
H o SET ¥
D 3 RIB
~ 10T SKAD —HFOA]  ADEN (h—@[FI A < ! 105 e [WReok
RG7 FelR123 PULIFAN Py ~ S I K | ADC ERR
DS Bia Bl4 P RIZ7 L B PWR CLR
D v E J E {J ADC GO -—DR ~ DIS vy gl l/g
= .
MPY ¢u>?p¢g2 ¥ Orags0 ¥ o—ngN—eRD‘:}( rRADC oy I8
ey ¢p-eiiat | N 10T DYC =HFOA 10T CLER—Y< RIIZ v P
WMPY | —el SET X ADC IP () Ve R113 '8 T Mo A] ADC TR Q)
MPX | @) @ (SEE ) o o\T 3 SPUESITEY
N ADC IP(® 1 [—0
MPY 20D \—"0 NOTES3 ) L < y WW_.F < s |+ B'e
MPYX 2 ) = 7 ~ 0¢ Repz O
MPY 30) —e s M T RIg7 012
" CVT | RCTICK Ti ~ A D5 | B PWR ADC 1P
MPX 3@ —» v W CVEN (1) — ‘;','73 AR ==
MPY & el xen L reds b cvT 2
MP X 4 () —e PA ¥ D23
F
RGOS ADC GO cv Prase @) K In c
I D L
L | RS i k L ADCV ADC IP(1)
cHd ENRrET Y o= W% @ oo Mx e e
VE T LR o 1 I e !
Sk AR MX | | P AIBE LNy ADC IP(®)
/oot ca R vz | r7 | o | B2 R vxa : -
T [ MX A
Fulv|Els S N s - - s T s T repa o ey 1
I I > Mm% $Or2g20 @) P22
CHI R Acacsa M U v 2§>32le D IH
D >4 lanaL suPPLY| R .| CONVERT =
N 1 AMPLIFLER, A7DG B PWR CLR y Woa W[ g = P
527 - MSB DELAY v 0¢O§E¢2z(>‘0 =
H GMD——l————‘ - N CV PRASE
cuz J < u ) (TN v ADC GO —
A2 | p —> Mx-0ouT R3p2 P =
VI cae D20 —n =
AMPLIFIER e ADC DONE (i . .
'Y oD N U (%) E L
Flulviels HoL "““"T_—’
J PA |\ > N K NJ pé\lqé_? =
MX - RGP0 CLK
CH3 R A 2gz ;s X-H DG\%B CERR = RGB1 RIG7 STROBE COMPAR
Sef D2 DS
V¥ cxa CONVERT (
QAT aiifaen Lt In " =] NOTE:S
[ S - 758 NS . MOUNTED ON THE FRONT CONTROL
1 STROBE COMPAR —8"0 A - ow lev_[ex PANE L.
= E RII3 CV PHASE W) A 2. Rl = PULSE INPUT S|
EE DIS oy HOLD R2 = PULSE INPUT S2
ANALOG v out NeomE =S ? R3 = PULSE INPUT S3
A7B6 | SUPPLY “ ol ASB2 cul|ATE4 M M R4 = FINE
c2g Mx -ouT cze —coa7| Voush RS = ANALOG INPUT CONTROL & (5K
Flulv v Hoy P R3g2 R &= ANALOG INPUT CONTROL | (sxn) | B
U | A CE Jcc Doy R 7= ANALOG INPDT CONTROL 2 (5K--)
SAMBLE TR R 8= ANALOG INPUT CONTROL 3 (5k )
F F_ano vovo |F 3
ADC GO
¥ bk ? -~ g REF L 3, CUT DIODES TO FORM LARGEST
MY = A - = F IMPLEMENTED CHANNEL NUMBER —
- D HoLe H& GND = 4 ¥ = MOUNTED ON THE FRONT
BASICH) —of ~O CONTROL PANEL,
RIG7
oIS
7 6 5 1 4 3 2 1

D-BS-AX08-0-3 ADC Control
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7 6 5 ! 3 2 1
H U H J S T & T Wod oH o9 s T s T H J W J sTsTlHdHJ s T s T HJHJ’HJHJ 5750;\'
4 Or2g20 & ® Or2p20 @ $0r2g20 @ Or2p208 4020208 4 Or2g20# [ XX 4 Or2gi2 [ XYEPX | ¥0r2¢e0 @ § Orz e
¢c¢?§ | ¢c¢? ! Pcpe ! Pepe ? s ¢c<o¢a | ?cgs ! P cps 2cde! I 2Cpq Zcogan
F | SKEN R | CVEN F | RKEN R XKEN FJ EREN RJ ADEN [ RA R Rz e | F] EXEN =] SNEN
B PWR QLR ] ' s
o N D N D | o N D | o
10T ZTeN l l
E P € P = P € P E E P
B BACH B BAC (@) B BAC 2(@) B BAC 3(@ B BAC 4 @) B BAC 58 |8 BAC G B BAC 7@ B BAC 8(9) B BAC a(e) B BAC \@ (&)
) ¥ U K u K U i X U K \ K U
N e S S e
L —
L \ L v L v 7 L v L . v
B BACZW B BAC I B BAC 2(1) B BAC 3 B BAC4 W) B BAC SWU) B BAC G B BAC T B BAC B(1) B BAC 3() BBACIY (1)
J' XR OPTION |
- T | :
I SEE NOTE |
A 1 |
I
I F_E E |E M L MILT T s T s F EF_E M.OL ML "r.os TO s F' E FO.E M.O\_ Mo‘_
$0rega0 $0r2¢30 ¥Or 20 $0r2g08 R2BS R2¢ R2P R2G3
| ?Qaasg‘D ¢B¢9\K q’aese‘R ¢a\¢‘D ¢B\¢‘K ¢B\¢‘R ‘??Bu‘D ¢CB\.17( « |
CR@ c¢ CR\ c CR2 ce CR3 ca CRr4 ca CRS s __CRO ce R < |
: o1 xreL N v H N U H N
J P v J P v J P | M——
| BBAC4W B BAC S B BAC &) B BACT D B BACS () B BAC A W) B BAC I WM B BAC W J
NCTE :
I. WHEN XR OPTION IS NOT INSTALLED
PLACE JUMPER FROM PINS RZSE
AND B@FL TO GROUND.
B
A
7 6 5 1 l 3 2 | 1

D-BS-AX08-0-4 Enable and Contingency
Registers
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7 6 5 ! 4 3 1
D
“ i B BMB 1g (1) M L B BMB 11 (1) s R B BAC B LD U T B BACMD P N B BAC 2(D K J B BAC 3(1
S ~ e 3 ~ e < r;g — X —® ~ ~ C V]
3 R1 RIG7 P RIG7 U RIG7 R\G7 M R\@T7
BMB GO — v 5317 BMB 1S ~ B(gl BAC gy — v BGI BAC AV (IH— ~ B@2 BAC 202 o~ ng BAC 3W— A Bga
RIG7 R\G7 R\P7 RIG7 RIG7 RIG7
=13 B BoI BgI Bg2 Bg2
w ¥ B RAC A " F BBACS WM M L B BAC WY s R B BACTWM ) B BAC &) B N B BAC QA (1)
S ~N [ > ~ e " {; —e ~ ~n e T ~N e ~ ~
E RIG7 RI®7 RIG7 \B7 RA\G7|
BAC s~ ] |BYZ sac s | [Ba BAc e XA~ ] B4 sac 7 2o o1 1R sac sl ] 554 sec a2 | By
R\G7 R\B7 RIG7 RI®7 RIS7 R\G7 e
B@2 B@3 B@3 B@3 B3 B@4
r\:> B BAC 1B E ND B BAC 11V — 10T ACMX
™ L |we7 " E |rg7 o5 Sods M
BAC W W—A ~ B4 BAC 11 ~ B854 N N |rige aﬁ’z 10T 1CMR |
RIZ7 R\G7 . 0P '\ —¥ FOA INE}
B4 B8@a MolrRI3 K N
o R A4 B 10P | =
10 g7 —< ,;; L
R\G7
Al3 10 ge
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

5-15




8 7 6 5 l 4 3 2 1
M Bl ™M Q2 M ¢3 IM ¢a M @5 ™ ¢e IMG7 iMg8 IM ¢a M IM 1}
J TN P y v TH J N P u v
N Mo A SR V() ReoA] va()-SefmA] Y3 ()R A va ()-EeroA] vs (1) Se[moA] Y6 ()-SR A Y7 (1) =S A] Yall) SeTro A
E yR123) KolRI123 Lylri23 RrR123 R123 F oR123 123 MyiR123 HR123 Tyr123 ' R123
BT B 7 Bp7 Bdp7 BQ7 B8 B¢ 8 B¢ 8| BB S B@& B8
AC CLEAR
N
raDC™ Koo
R123
(=] 814
e =
M @@ M @I M ¢e M ¢3 im ¢4 M s | iMPe M @7 M ps IM @< M1 IM Il |
| T |
H N TP v] v LJ N P u \
s¢ (1) DelroA] s () EeA] s2() Lo A] s3() ~ /A cRO()EOATICR (1) 2o A ca'z(u)—ﬂo ~ A CrR3() TSR] CR al)) KO A] CRE () A] crRe()-ESRA crR7()-SS A |
10T XRIN -E-piR123 R123 MylR123 Ri23 T ylrI23 pRI23 ! F oR123 pRI123 M yiR123 RI23 RI23 Ri23 |
B ¢s B BPS B¢S B@5 BpS | G BdG Boo BdG Boo BoC |
| |
| |
L e e e ————————— oPTTioN xR |
8 7 6 5 1 4 3 [ 2 1

D-BS-AX08-0-7 Input Mixers
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7 6 5 ! 4 3 2 1
-1V REF
33K
v ouT 3 L [ L X L % J La SN D
INALS E AGFa E A4 E AGB\ M- KR g ReF
s c2s [ s c2a E S ces s cea i HQ GND
I L L I
= U T = u T = u T HQGND = u T v
J_H O J| H T /s T o J jH J H T ]s T o J W 3 W T |s T s S N T ]s v s R R S
v [#0R250 & $Or2g20 @ w [®#0r2g20# 0¢0Ra¢z(>0 v [®0R2¢20@ $0r2620¢ m [€0R24208 § Or26208 wm [€0R22208
CET Y oPcep | HPceeg 1L MaGera @y My dce | ddcie I MIPc7 1 (@ 7 P s !
Y@ F Y\ R Ya F Y R Y4 ¥ YSs R Y6 F N7 R Y8 R
CERR D U K Y} K J K u U
(3 v L v = v L v Y
w A S \ ADC DONE(}
Xi10) c)\x;(_: N xscnu X4 N XEUY 5 Y N K7D DA N N()
;p 3 P E ® 3 I P
X R XY X0H) A3 X4 X B X6 W) X7 RE=10
“ K N N e S -+ v o F H K L N IS s + v
8 BAC 3 () —® VA BRACAN =@ VA | BBACSH—[AUA | BBACGH—@[r0 AT| BRAC 7(N—@{F0 A |BRAC 8 —@[ A0 A |B BAC A0 —@ ru A |BRAC\EH —@{ U A B BAC 1) ——@ 70 A
LOAD ¥ R113 My RUD Ry RUD YRR Ey R o[RS MylRus L R IR MRV C
cla4 C\4 4 4 ci5 s c\5 [9Y] s
-IPV REF
33K
« ouT K . Y L K L K SH L N
AGE4 £ AeB4 E AGga- E AGHI L] kE — _ig REF
2
=) B25 [ S BZ24 F =) B23 F s B2 £ HQ GND P
J:: u T = v T = u T HAGND ‘[: u T v
R P R| P E (oo O R [P R P E |J B J R R P E jJ & J R [P R P € 4 J R [P R P
$Oreg=09 $Or2¢s0 4§ $0rR2¢50# $0r24s09) $0rR22508) $0r2g=0 [YCEES ) R2G50 §) ¥OR2ZEO®
? w2y @2y ! P rag ! P pog ! @ miq ! % riq Faim ? rig ! ¢ 817 |
F r@ XA\ i X2 X3 F X4 XS F ‘e X7 F S
SET X O
N D N D N D
[ K v T . K u T v K U T v %
KB ABP) X X Xewh X2 X3 XD WP X4 XS ADW X6 @ %ol W7 (@) K7D
M Vv v M M v
LOAD X LOAD X2 v
H S H S H s S
B BAC 3 () B BAC 41 B BACS (D BBAC 6D B BAC 7WM) B BACEWM B BACAW B BAC W B BAC 1D
A
7 6 5 1 4 3 T 2 1

D-BS-AX08-0-8 X and Y Registers
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D
wg 31 wg31 w31 wg 31 W31 wD¢31 w31 wg31 w3l We31 w@31  we31
AQI [;g\l AQ2 Dge AG3 93 AQ4 g4 A%s 0gs AQ6 Dg6 T
7\
) ) D @ @ D o) ? D D 9 ?
*1—OBAC O (1) < BACS (1) —BMB @ (1) o BMB 6 (9) > IM ¢ o—DIM 9
3 E E E E E 3 E E E E E
—>BAC 1 Q1) <> BAC 19(1) ol —< BMB 1 (1) < BMB 6 (1) D IM 1 . o —0 IM 10
H H H H H H H H H H H H
BAC 2 (1) < BAC11(1) <> BMB 2 (1) < BMB 7 (@) D IM 2 o—DIM1L
K K K X K K K K X K K K
-S> BAC 3 (1) » 10P 1 —< BMB 3 (@) < BMB 7 (1) N ot —DIM 3 s >SKIP REQ
M M ] M M ] M M M '] M M
<BAC 4 (1) . & IOP 2 < BMB 3 (1) <> BMB 8 (@) ~>IM 4 <>INT REG
[ P [ P P P [ P P P [ P
<>BAC 5 {1) » 10P 4 <> BMB 4(@) < BMB8 (1) ol HIM S D AC CLEAR
s s s s s s s 5 s s s s c
<> BAC 6 (1) - »T1 <> BMB 4 (1) <BMB9 (1) >IM 6 —@ RUN(1)
T T T T T T T T T T T T
< BAC 7 1) - —» 12 <> BMB 5 (@) <> BMB19(1) —>IM 7
v v v v v v v v v v v v
L < BAC 8 (1) . » POWER CLEAR <> BMB 5 (1) - BMB11(1) L > IM 8
\_/ \/ \_/ \_/ \_/ \/ \_/ \/ \./ LJ
le—
wg2g
A22
N
 oerL—{ 8
Y DEFL— :
INTENSIFY —3 o
H
[ ]
J
[ ]
K
[ ]
L
[ ]
M
®
L
LT PEN . B
GROUND PINS C,FJ,L,N,R,U ON ALL W@3l CONNECTORS
A

D-BS-AX08-0-9 /O Connectors
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7 6 5 4 3 2 1
D
S — T R — 1 it e 1
| 5 [AVMPLFIER |, ' | AMPLIFTER], L & | | J [AweoFER ] L |
cHga 2| Azge e O M X @ l cngds nege ol | cm 1ads A z2@2 o CT M X @
| B3l Aap [ M X | | ‘ BEY ‘ﬁ;;o—Mx ] | O 24 Asg oM X |
o . i R PR
AMPLIFIER M s | AMPLIFIER Mx3 l AMPLIFIER oM 3
| o g5 B ATpe Pt i | e B Aege M i | cn s R 2,2&22 T I
| 23 | D3I l
| il | | il | 1 TTTT | —
M : AMPLIFIER
| . q)@eAAPZ\.%\TZXF_R w P | | o \aiamﬁwa\gramh( e | 1 o 1 Nigo W P |
| B 32 | | D32 | \ D25 |
G | | i B .
MPLIFIER TFIE | AMPLIFIER
: ) ¢7R—>AA:2:¢22 TS | : o \3R—>M§2§£2{RT = | | oeni7 By E%%Z S :
< i l
| [Tl | | KR | | e | c
I ANALG . SUP. H ANALG. SUR o | ANALG. SURY I ]
AT PS s> MX OUT ATPE K= Mx% 0 AT PG s v
| B3O | l D3P o | I Dzé M ouT |
| = UB—UL | l Flulv :_l; [ | Flu v T\J/* :
1 L—é l | Lﬁ | | — |
| |
| HQ GND ?J O L HQ GND ?d _J[ HQ GND MjJD |
MY -8 _—t —_— —_— — — M%-¢ 0 o———— = — — = — —_— -
l r AMPLIFIER L ol IJ; AMPLIFIER L [
KK W K
L orvomow  [eneety 02 NAP\L;gi:\AA:? ;—-OEENJQA_\_“ e 2 h25” Mp\_xazg:ji(? ;———__.____gpl\oin XC-2 —
l e i : iV |Mebpsmxe |
MPLIFIER AMPLIFIER
| CcH 2\—R—>AAE¢2 ™ l lCHZSL A\a—¢2 Tm l
| = | | A2S |
i . - T |
| onee yfmeEuFteR] e | | onee o A\\;\Z\a}FEXERK e |
AT AZG
| IF'MV els = 1 ‘FTUTV?EJS ||
{ SEPTRLN AMAPégéER TS | : cH 27 B A‘XPaL%Fam Ts |
| AZ2 | | AZC |
e [Tl
| ANALG . S UP. | | ANALG. SUP. u I B
| AT PE e o ouT | | AT oS s mx out |
ABG AT
| fuv__ v l | Flv___ v |
1 & } | l——aﬁ : -
| HQ GND ?d | HQ GND ?J
l MX-E | | MX-F |
1 | [ |
L__ ____ _ _ opTioN x| L __ _ _ oFmon xc-a |
A
7 6 5 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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| 5. 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 30,31 ,32 33 34,35 ,36,37,38,39,40,4! 42,43 /44
W501 |W5g1 [wegl [G716
USAGE
TR3
K3 L X
- ss [ s2 | s |TR? \
TR
TIMER
R
TR2
TRI —
Rag
SAGE
Nt
F cL
C
| 5.3 4,5, 6,7 ,8,9 10,11 (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 ;32,40 ,41 (42,4344
£
|
H ////
B
J
A
8 7 6 5 1 4 3 2 | 1

D-MU-AX08-0-11 AXO08 Lab Peripheral (UML)
(Sheet 2)
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8 | 7 6 5 | 4 | 2 | .
I TEMDESCRIPTION [CONNEC TIONS TEM DESCRIPTION] CONNECTIONS VR
nO.Jawg] coLor| FROM | To REMARKS NO.JAWG/COLOR | FROM | _ToO REMARKS
\
SEE DETAIL'A 21 | 221 GRN p|-£ Egg; FNT_PNL AMP | 2422 | Vio R7-3 | Re-3
22aEF 3 [E27R 241221 Vio RE-1_ | C3du
¥io 4 |E26R 2422 ] VIO Re—2z | B2BS
5 |coed 2422 | VIO RB-3 | C3@v
< G 25 3 c@sT -
& - BLK ~\GN 33 21 GRN 7 | c@5d 2422 vio Ji-1 C31J__JANALOG LNEUT Jax
22 BRN 8__Jcaic. 2422 | vio J-2_ | Ji-3
Ji ORN 21 GAN 9 8090 24122 vio Ji-3 J2-2
A IR ER 2222 | BRAN Ji-4 J2-4
oRY 28REF B R3 11| BAIA
N, BRN ¢ 2| B8IgD 2422 | vio 920 C3IR
U6 13 BIBK 24 |22 | vi0 J2-2 | J2-3
oND 4| BIGR 2422 vio J2-3 | C3IF
) 82 15 | B1ID 22|22 | BRN J2-4 J3-4
21 [22| GAN | Pi-1c_[BIIK_|[FNT PNL AMP
2422 | vio 331 C32J
N 23|22 | ORN | Ri-A_[E20L 2422 | VIO J32 | J3-3
s R2 23] 22| ORN_| RI-B__ | E28M 2422 | vio U3-3 | Ja—=2
c 2322 ORN | R-C__[E29U 2222 | BRN | J3>4 | Ja-a
J7 23| 22| ORN | RZA |€29J 24 (22 | vio J4-1 C32R
gn gl 25|22 ORN | R2-B [E27M 2422 | vio Ja-2__| Ja-3
23]22] ORN | RA2C | €235 2422 | VIO Ja-3 | C32F
22|22 BRN J4-4 Cc31C ANALOG INPUT JAX|
L 23|22 | OAN | R3-A | E2oF
=8 RI 23|22 ORN [ R3B |EzeM 25 |22 | GRY 45 £26R Tw PR
l_ ¢ 23|22 | ORN_| R3-C_ | E29D 22 | 8LK J5 GND| £26C
26 J8 25| 22| wHAT | Ada2 [E29p 22 | GRY J6 E27R
25 TW PR
EXTERNAL o g@ 29[22 ] WHT | R43 [F28n 22| BLK | J6GND| E27C }
L
BO/T 24|22 | ViO__| R54__| Re 25 |22 | GAY | J7 E28R >_Tw bR
34|22 vio | Rs52 [B28K 22 | BLK | J7GND| E28C
- 24|22| VIO R5-3_ | Re-3
22 | 6AY | J8 Cg8y
25 ™
o5 24 [22| VIO | R61 | A7-l 22 | BLK | JBGND | Cd8C } i
2422 vio | Re2z | B28M
24/ 24 22| vio | R63 | R7-3 26|22 | WAT [ Jo A2 4M >_ Tw R
) 22 | BLK | JOGND| Azac
24|22 Vio [ R7-1__|Red
24]22] vio | Ar2 _|Bese 22 |22 | BAN | cT-1 F32C_|+SIDE OF CAR
29 |22 WHT CT-2 R4-3
25 TO LOGIC ASSY
—_¥:3
—
/
27 , I/"_'
TO LOGIC ASSY i
|O/ TOP WAFER
T _
VIEW LOOKING AT BACK OF PANEL oo To2¢ IR
p A
e
(53
7/ -
;l——
DETAIL A
8 7 6 5 T 4 ’ 2 1

D-AD-7005831-0-0 Control Panel Assembly
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7 6 5 } 4 3 | 2 ]
WIRE TABLE NOTES:
ITEM DESCRIPTION] CONNECT 10N LLALL WIRES TO BE SOLDERED IN PLACE
REMARKS
NO.lawalcoLor [ From | 1o 2.ALL WIRES TO LOGIC ASSY TO BE
22| GRN | PI-1 | B3l 40+ 2' L6 %
1" 1w PAR 3 USE BRADY MARKERS ITEM *18 TO
A BRN 2 B3IF IDENTIFY WIRES
| BRN 2 B3IF
GRN 3 [EsR P W PAR D
GRN 4 | D3l
TW PAIR
BRN 5 | D3F Jrw ea
BRN 5 | D3IF
GRN ¢ | D3R Jrw par
GRN 7 | D24y
PAI
653 BRN & [ paar 0TV PAR
BRN 8 | D24F
GRN 9 | D2aR Jw Par
9 GRN 10 | A3l —
3 REF BRN T AsE 3TV PAR
\ BRN A R
GRN 2 AR |3
GRN 13 | A25y
\ ‘ e BRN ia | Azsr )W PAR '
< BRN 14 A25F
T
+10 GRN 5 [ AzsR |5 TW PAR
@ /\ 16 | RESERVE C
GRN 17 | 8324
™W P
6ND ABBXLOONGAL % BRN 18 | B32F 3 AR
INPUTS BRN 18 B32F |-
PAI
GRN io [ Bazr |5 W PAR
-15 GRN 20 | D320 37w PaR
0 BRN 21 | D32F
® BRN 21 | D32F
~— — GRN 22 Dazr |5 TW PAR
J 6RN 23| D254
|l
7 BRN 24 | DesF 3w Par
BRN 24| D25F
6 GRN 25| D25k 3w Par
GRN 26 | Az2y
N
4 ¥ 51 BRN 27 | ABoF 3w PaR
e BRN 27| A32F
8 oo ~(§—/” GRN 28 | Aser |0 PAR
S o) >1 ‘< Q 15 GRN 29| AzeJ 3w PAR
7 REF Ol 1 TO 12 BRN 30 | A26F
16 = | i 1 |22 | _BRN 30 | AzeF [,
16 | ! GRN 3 Azer |3 TW PAR
| : PI- 32 [RESERVE
| I 12|18 ] Rep | 40O FOIA | FOWER WIRING
| | 13|18 | BLUE | -I5 FOIB | POWER WIRING B
| | 14 |18 | BLK | GND | FOIC | POWER WIRING
| : ]4
! |
' |
|
L 13
132 16l
I'r A
TO LOGIC TO LOGIC
WIRING DIAGRAM
VIEW LOOKING AT BACK OF PANEL
7 5 1 4 3 2 1

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 +10v

R RIS R24 R32
100,000 100,000 100,000 2100,000
v
r O+68v
RS tnls R21 R29
20,000 20,000 20,000 20,000
A C
' + OGND
Qz a5 a8 _ Qi W
y RE DEC D9 RIG DEC pi4| R22 DEC oI R30 DEC
[ 2,200 2894-3 ]i 2,200 2894-3 A 2,200 2894-3 A 2,200 2894-3
VWV WV W AN
KO— DG!! MO \'} oW oo o6 Y 5o L 4
R4 D5 RI2 D10 R20 DIs énzs D20
10,000_| Qi Pt 10,000 | q4 P 10,000 | q7 P 10,000_| a0 P
MF 2N MF 2N MF 2N MF 2N
3605 @530 3605 gssc 3605 ggc 3605 iz
D3 3638 b8 3638 013 3638 Dl DEC
Yy 4 " Yy s y [PN\E5s
L b2 R3 N D7 RIS r DI2 RI9 1017 Re? \lﬁ
ot 10,000 Ot 10,000 10,000 10,000
1 MF MF MF MF u
—O-6v
Rl R2 R7 RS RIO RIS RIT Ri8 R23 R25 R26 R3I R33
15000 < 15,000 100,000 %x,soo 15,000 100,000 1,500 %ls,ooo %oo,ooo 1,500 %w,ooo 100,000 1,500
8
+ i -15v
Dt
ENABLE
J4
UNLESS OTHERWISE INDICATED:
RESISTORS ARE 1/4W; 5%
DIODES ARE D664
MF RESISTORS ARE I/8W; 1%
. . *
A130 Multiplex Linc-8
$—OA +ioV
L ¢ R4 lca Rl énse
<560 22,000 A"860 $22,000 2,700
MMFD MMFD 5%
+ 1.3V
i‘ ‘I’C‘)SMEG X I?)ZMOEG
) 02 D4 08
[psse o pss4y [V aa Voes2
2 SDA-5 Sas SDA-5 y o7
J 2,700 2,700 % D662
o—i & 9
B 5% R 5% o R23
A0 Smi 100,000 A3 Sris 2 100,000
9 4 156, 5
D664 {56,000 5% D66 ,000 % OF GND
p 06
! De62
—QE-10V -Os-10v A 4 DS
D662
-L3v
RS RI7 R22 Lr24  LR26 R32 R34
2700 820 2,700 5820 982 82 S 820
> 5%
— ov SR35
$2,700
-Ou ® 5%
——OB -IsV

UNLESS OTHERWISE INDICATED:
RESISTORS ARE 1/4W, 10%
POTS ARE #275P

A202 Two Analog Preamplifiers
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A
-0 +10V
v
O+7V
: ) 1 [ g
-OGND
cR2 <R4 R6 RO 2 RI3 RI7 R22 R27 R28
3100,000 10,000 10,000 220 3 220 1,500 270 234,700 150
5% 1/2W 5% 5o
+ c3
3 39
< DEC | v, e
ANALOG 2219
INPUT Q2 Yoo c2 3638
al KO—q DEC »—[
285a-1 sese yoio ol 260 S
- D664 MFD BOURNS $
Lo - oF
b A &4 be Ri2 Qs — OH
iiﬁzsz !L?):“ D664 31,500 2N3640 WOz - INRUT
> 5% [ ( E D664 FROMAIZ0
DI D662 D664 DEC2219 RIS ——O0J
Lo—p— R29 " ¢i)y R30
1 Y \AA oP
D664 4,700 68,100 8,200
MF I/8W 1% §%
RIS alo
4,800
20008 MF 1/8W 1% 0%
o RS RH RI8
2,700 120 gzzo,ooo
5% 5% s
O -iov
Rl 2R3 R7 R23 R26
15,000 : 3,900 220 22,000 100
5% 5% V2w 5% 8
—Q =15V
UNLESS OTHERWISE INDICATED:
RESISTORS ARE 1/4W;10%
A401 Sample and Hold
OA+10V (A}
de
.0
WFO
—OC GND
a2 R4 o5 RIO
pECc2894- < 2,740 2740 ar o8
38 < % 1% ) 4
D6 \DEC2894-35
‘!DW
Blese e —=i‘|
D-684 [
¢ r™ MFO yoie
ot ke
DEC2694-28 | ) >p 2804-28
yois
OV
o o013
D-664
D-864 “';
FO- ¢
RIl
gn,ooo ;‘:u
UNLESS OTHERWISE INDICATED: 01
RESISTORS ARE I/4W; (0%. D
RARTRARIO AND RI3 ARE LOW-
TEMP COEF 'METALLIC FILM RS r RI2 RM QRIS RIE  SRI7
1/8W; 100PPM/°C 800 yoiz 6800 1,500 ¢ 800 1500 1500
DIODES ARE D662 % 5% 5% § 5%
S RI yoIl
3500 o F
% R2 yoio
—O 8-15V

A502 Comparator
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—0OS GND
-OA+IOV(A)
-OF H.Q. GND
" OC GND
13 RIZ R21  R26
s 120000] 3 20004 15000
|pecsooss RIS Ss% |pEc3ooes Re3 $8%
820 820
SNisos
1308, ce cs
[ 04 0 134 330 4 1
D-003 D-003 | ps | Ri2 - D-003 | ps | R20 = T
b-ee2 | 5,600 2N o8 v p-662 | 5,600 cio |eu
> id 47 .
o {9 N ¢ o a1
1 ca [ cr Q MFD
56 DEC6B 86 DEC6B TANT
I\« ﬁ? v L 20%
|y IC e an
D-662 gMs0s
C )
l MFD
<. RI9 R22 SR25
1,500 1,500 1,500488000
5% % 5%
ge-1s
23RV rer
RS RIQ nIg R2¢
R4 7,000 2,000 4,000 10meg s.ooo
1,000 ™M MF MF 5%
" 1% MFIOQP:M SOPPM | 5O0PPM 50 PPM sovvm
O—AAA—O -
UNLESS OTHERWISE INDICATED  DAC INPUT DAC OUTPUT
RESISTORS ARE I/4W; 10%
MF RESISTORS ARE 0.1%;1/8W
CAPACITORS ARE MMFD
NoTE
USED AS_THE LEAST
SNEICANT T GONNECT 4 70 L
AND CONNECT H TO H.0.
.
A601 Digital-Analog Converter
| OS GND
QA+IOVIA)
OF HQ. GND
OC GND
\R3 Laz LRz L rig R21
at 55009 $Bpooas as g0 g0 gigoo
IpEC30098 > RS > [2N13058 LUE 55&0099 > RI5 5% pzumssws >5%
> 680 )
W VA
) %) o &
oI I D4 37
b-003 iy b-003 ks
D2 R2 a3 s RI2 8
" D-662 [ 5600 DEC6B D-662 DECGB
La T @ AA 2
N cl 03 94 SRIO = NS oe Q9 R20
cé 4
330 p-662 p N3OS 1 25 330 D-662 /7 NS | 25
K l'i BLUE MF K l'= BLUE NF
5,0 s % N
ul arf—1F
DEC30098 ~<J\
3
DEC30098 Dy
DI2
Yo-ce2
des L dlcer )
3 =0 D-662
:Tr:oo Rao 3Re S | wo ’R,:oo gri4  |NFD :‘m‘r A o0
. B S 3560 0
o >68,0001 2ov > b S S 68,00 Wo-se2
TANT. B-15V
~OE - 10V REF
LESS OTHERWISE INDICATED:
RESISTORS ARE V4W, I P02 S R eEs L"'gw
APACITORS ARE MMFD Shx S Sue
RE,R9 @ RIS ARE I/8W;0.1%; 25pp!
RI3'3 R20 ARE BECKMAN GODE 5778-2 DAC INPUT 5 3'°u e Soac outeuT

A604 Digital-Analog
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J- O C N0
r3 ne Rl RI3 o 1
27, 27,000 4000 1,000 w0 MFD
5%, WW¢ 5%, WW 5% ¢ % RIS | sov CRI | s0v Q R22
+ SENSE s :: :’ 10,000
T <
° DEC6534D
RS RIO
0, 728
5%, Ww 5% ww
o1 1 Q3
3ass oeces3an| |
e2v
5% ar ﬂ cs
& as Qs +1
S soa-e pEC22194 becz2ioa R 47MFD
cwy ¢ /7 F 20v
ot
SDA-6 |
R
100 ™
ww
MY 1 ez
& ri2 O 47 MFD
100 3 300 -] 20v
ww v
cw RS re ¥,%2
15,000 28 b-
™ v 5%, ww € 5%ww o2
. ¢ ¢ ¢ -OE -lov Ut
450 R2|
ot% ;2‘
~SENSE ww ow
Vo .-V

UNLESS OTHERWISE INDICATED:

RESISTORS ARE 174W; 10%

RIO, R6 AND RI ARE DAVEN 3PPM TYPE (195

R3, R4, RS AND R8 ARE DAVEN 20 PPM TYPE 1283
R2, R9 ARE 50 PPM DAYSTRUM TRANSITRIM

R7 IS A #275P

A704 Reference Supply

8
O-15V

Yy INaze

UNLESS OTHERWISE INDICATED:
RESISTORS ARE [/4W;10%
TRANSISTORS ARE DEC3638

A706 Power Supply for A202
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=4
=)

»
DO— 4
D664 OF
D5
EO-
D664
09
bl
HO—— Lel
D664 OK
D4
yo— P
D664
D8
LO— Pt
D664 onN
03
MO L
D664
o7
PO— Pl
D664 s
02
RO— i
D664
D6
Bl
TO—— P
D664 "
D
vo——i
D664

G716 Resistor Card

RO02 Diode Network

5-38



M exampLE |
{ ooz |
;I i O A(+I0V)
% RI A2 R3 R4 RS Re I 2R7 |
100,000 100,000 100,000 100,000 100,000 100,000 1 2100,000 |
]
- r——--- T
: + ——O¢(GND)
HE N ]2 I
[N | 08 |
a2 Q3 os 4 Qs a6 1 8 a7 1 ¥ pesz |
i |
1 1
ot lyg oo )
I 19 ¥ Bee |
' WD |
FO— 40 Lo NO- R I To B 218
|
y k03 k04 k05 Ly W A7 k!' ot )
R | ¥ vesz 1
Di6 bR e 1 N1 |
pi2 A o RIO D14 Rl oI5 RI2 RI3 I RIS I SRIS
Poss2 >7500 WYoeez S7500 Woeez 97500 Woesz 97500 W opeez ézwo ! ¥oes2 7,500 | 1 g500 |
| ]
I { oot i
1
4 : B ——L o
e
o8 RIE o9 RI7 D20 RIS j p2i RIS D22 R20 023 oR2i | JLp2e orez | !
¥ oeez 3i5,000 ¥ ose %I&.OOO ¥ oes2 315,000 ¥ peez ?IS,ODO ¥ bes2 15,000 ¥ Bsez 3 15000 | W Daez S a00! LSTRATE_
I 1
[0 RO I J
&o2s D26 p27 p2s &o29 &Koo Aoz
? R i? g 9
UNLESS OTHERWISE INDICATED;
RESISTORS ARE I/4W, 5%
DIODES ARE D-864
TRANSISTORS ARE DEC 36398
PRINTED CIRCUIT REV. FOR
DGL BOARD IS SIA
R107 Inverter
0 B-i5V
R2 woo SRre RS o0 SRI2 s
15,000 15,000
D4 D14 K p2e
D664 DE64 b6 DI8 D664
[ H Lo—pt
Q2 (X3 05
03 DEC363%8  DI3 DEC36398 D25 S DEC36398
D664 Ec D664 D664 SRo000
3 J !
-O A+ 10V
T
[ i
<RI R7 W09 SRU I SRIB |
15,000 515,000 D 6649 7,500 | 24500
2 D12 ov 2 al
D 664 05 07 D 664 ‘0;5 &'7 |““4
id
o—ht L . Pt L ) IIEDZB: cl
a3 L
Dt R3 on R9 ! .0
D664 2100000 | DEC3639B pggq i00p00 [ DEC3639B) ¢ 1551 " wmrp
" ’ l] 021:
l
2 i O ¢ GND
-3v STRATE

UNLESS * OTHERWISE INDICATED:
RESISTORS ARE V4 W,5%
DIODES ARE D662

R113 NAND/NOR Gate
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——O A+IOV(A)
’ . ’ $————OC GND
R2 RS % RS RIl
100,000 100,000 100,000 100,000 ———
Qf Q2 03 a4 h
027
LY DI2 017 022 -662
v-ss2 ¥ v-ce2 ¥ ez ¥ nesz ¥ 026 |
DS ot DI§ D2l !
va ¥plss2 oo ¥o-se2 ois ¥o-ee2 020 ¥olee 0-862 |
s o—p—2 MOo—P—e Jo—Ppt—o co—Ppt—o 025 |
b3 D9 DI4 DI9 b-e62 [
TO—P—o NO—PH—4 K Fo—Pp— D24
02 —OR D8 oL OH ) o662 |
uOo—P—e P o—Pr— |
DI |
vo—P—e 1
1
SRI gns Ao7 R4 R6 ARDI3 gm Ro ARDI8 émo émz Ao23 R13 |
15,000 $7,500 15,000 $7,500 15,000 $7,500 15000 $7,500 1,500
-1
i
|
——O0B-I5V
___ 4
-3V STRATE
UNLESS OTHERWISE INDICATED:
TRANSISTORS ARE DEC 3639B
DIODES ARE D-664
RESISTORS ARE 1/4 W, 5%
R121 NAND/NOR Gate
A+IOV(A)
» 0
T . T . T
c2x [CEon
RS RIl Q3 RI6 R2I Q7 wFo 4
22, 22,000 DEC 22,0 22,000 DEC 038
10% 0% 30098 10% 10% 0098, Yoles2
037
Dio D19 026 033
b p-662 % Q4 D-662 06 pe2 ¥ s ¥olser
!!09 DIE] ! D32 !!DBG
p4 08 Y0662 o4 o7 ¥ 0-66: D22 D24 p2e D3I Y-D-662 o L Fo-es2
.o T
s ] M 3 J € MFD L 459
R4 RIO RIS 20 D-662
D3 D7 DI3  DI6 D2t D23 D28 D30
T N p —OL K p—OH F —OD
R3 9 RI4 RIS
02 D6 o2 oIS
v 4 P
R2 R8 RI2 SRI3 RIS R22 SR23 R24
7500 $7,500 7,500 1,500
o1 DS
v LELY Y 027k LELY ¥
RI
B-15V

UNLESS OTHERWISE
RESISTORS ARE
DIODES ARE D-664

TRANSISTORS ARE DEC 36398

INDICATED:

15,000; 1/4W; 5%

R122 NOR/NAND Gate
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+ > O A +10V (&)
R 2 R 5 R 8 Rt R4 %a 17
106,000 100,000 100,000 100,000 $100,000 100000
» * -O C GND
Ql 02 Q3 Q4 Q5 Q6
<
D4 08 DI2 DI§ D20 D24
¥ole: Yot ¥osse ) 2399 Yo ¥oise
H J N 3 u v
03 07 oil DIS o019 D23
¥olese ¥oleee ¥o'see ¥ o6z Yo p 59
D2 D6 DIo D14 oig 022
+e—o0 eobi4 41—k LoD+ $—or soP¢
Dl D9 oi7
m 1 o3 1 T o2t
RI R4 R7 RIO RI3 RI6
15,000 trs,ooo 15,000 15,000 S15000 15,000
s -0 B -15v

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

R123 Input Bus

O A +lov
ém I;RZ S$R3 3 R4 %RS gne Em %ns
\¢ $—O00D OcC GND
al Q2 a3 _@M a5 @qs @07 0@08 Yoa
M N P R s T y v
o 1 2 p——03 4 — 05 b——O6 —O7 Wosz|
ol
VY 043
>
RI7 bes | Ri® bes | R19S b7 | R20S %nza R2| 29 rR228 30 R23 ¢ %Dal R24 S *032 WYo4s
A AT Yoas Y ooar Y oss Yoas ¥Yoso ¥Yosi Y os2 Enzs
—1 t 8 —OB-I5V
R9é Wo33 RO D34 RiIlg D35 RI2$ Y o3 RI3% Y 037 R|4E A L5 Rlsé Y o3 Rlsé Y p40
p:
A4 A A A A X XA 242 %X 2232224322222 *
o Lo DI_}p2 b3 [p4[D5 D6 [ o7 [Dp8 [D9 [pio [ oIt [oi2 [oi3 014 [ois [Die [017 [bis|oie D20 [p2l |p22 |D23 D24
2 FF
KOO—
1 F1O—
2 FFL,
2 _ HIO-
25 P o

R151 Binary to Octal Decoder
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043 ]ED‘M ]fws Aoss R 049 ]EDM Ao Aoso
€ L 3 v
. OA+I0V
R4 8 RI4 RIS
Yoa 100,000 100,0009 016 025 100,000 106,000y 035
al Q2 §03 Q4 —OC GND
DEC|3639¢ | - DEC[3639C DEC[3639c | DEC[3639C
o1 cl oe oI5 c2 DI9 c3 024 D34 ca D42
L B
> 4 )|y > e Y &%
100 ooy wois 100 100 2 4 wo3s 100
b3 oezl oes2 ois p20 | D22 [ 028 g;szsz b37 | D38 5 w34
Lgl F Y D-662 !!p-ssz L ] N Lg] Ll R Yo-s62 W b-662 ) ] D-662
ON id i id Bl
Lol I 1o Letd . 6- 06 L)
05 o D8 ol D23 | _p27 030
R3 ém éma T 8 RIT ¥ o-s62
2 Sis,000| ¢ H 15,000 o7 2! 15,000 15,000 DNSG cs
P 01 T~
o Sne ry RS R & e S0 RIl RI2 KooeSRIS SRIE | & RI9 Reo  MFO | w033
15000 $15,000 D7 S4,700 4,700 |[MDI2 Si5000 $I5,000 15,000 315,000 026<4,700 4,700 031|215,000 < i5,000
-0B-I5V
* » LA
0SI l Ds2 1,500
M
UNLESS OTHERWISE INDICATED:
RESISTORS ARE 1/4W; 5%
CAPACITORS ARE MMFD
DIODES ARE D-664
.
R202 Dual Flip=Flop
»>
Acs7  Roas Av3 Abs0 051 ZAD52
J H P N v QU
A+IOV {A)
§ [ °
R2 RE RIO RI4 2RI8 R22 &
3 100,000 SicoocoWon  Woia 100,000 Sioo00oWpzs  Yozs 100,000 1060008 033 Yoaz
\f OC GND
a1 Q2 o3 Q4 (] Qs
i ci c2
e it 02 12 oz | & v 28
¢ 16 it ¢ {¢ D-662
D4 . 4 ! 100 DI8 ! ! 100 032 ! !! 100
D-662. Do ¥o-662 Ppi2q 0652 023 ¥ 0-662 P27y D62 937.¥ 0-66 PR L4
03 Y o-662 oe Woee2 017 ¥o-662 p22¥o-662 - 031 Yo-662 036 Yo-662 o ¥ 2422
<+ o it » . - » : |
T
b2 05 3 % | o7 012 |pg o | & o5 o2 D26 |p30 033 | & o oms 040 ca = Daa
F E ML T s &1 ¥ o-ce2
0 K R
D43
QRI__ QR3 JR4 RS /7 rRe | 2R9 2RIl RI2 QRI3 QRIS  2RIE RI7 2RI9 R20 QR2l  2R23 R24 ¥o-ce
2150008 4,700 §4,7001;|moo 15000 15,000 ?5,000(4,700 34,700315000 15,000 :ps.ooo S 4,700 :,4,7002;15.000 i’ls\ooo 15,000
—OB-15V
Ao ¥os Aois &o20 y ) Ao
A25
1,500

UNLESS OTHERWISE INDICATED:
BT e Ve
DIODES ARE ()B %MFD
TRANSISTORS ARE DEC 3639C

R203 Triple Flip-Flop
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o A

~=-Cil +10V
o . T-01 MFD CoND
\ A you
Q3 Y D662 |igs Y-D662 +§|90
39 D3I
W35, Tweo ¥ oes2 |-MFD
DEC Dl4 D30 10%
al 3639¢C A 4799 J[ D662
% D29
Y&, ¥osez |
Di2 D28
] ¥ocez ilgggz
[
RS R8 ]' De A RI9 A A48
is000 L 21600 ¢ 15,000
! P
RI R2 R4 RI2 R14 RI5 RI6 RI8 R28
1,500 1,500 515,000 ¢——Hd-+P} 7,500 1,500 1,500 %n,soo 15,000 ol d-oP} 1,500
033 |D6 D8 D34 |D22 D24 08 -15v
R 7 RI3 RIT R2| R27
|5?ooo 315,000 1,000 15,000 15,000 1,000
» CI > Coﬁo
100 ! £
N
T v | K L
I . B
20,000
{¢-s-siq-+p} vow ¢S4 p 172w
D2 D5 D7 BOURNS OR DI8 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
D!
053 Aose ADs6 D57 D59 Aos!
o N
—OA+IOV(A)
L K e T
03 w06 00,000 160,000 D21 wpD24 027 w030 108,00 o 8
¥y X Sioo, A 4 W 027y 0,000 100,000 Y045 g o4
cl Ql c3 ca = = ¢ GND
190 | os DEC 3639C D7 | 100 100 | D29 DEC3639¢C 041 | 100 dcs
{—e-p € —o—pl @ I os2 “]0!
D9 DEC 36550 DI4 ks DEC 36380 D3g N y YP82%ez o
D33
D2 A 4 3o pz0 pes 45 yoze D44
D8 DI3 [l D32 D37 L D51
¥oes2 Yoo Yo-662 Yo se2 ¥oee
D4 7y oIz 028 D36
pl-+-1¢ O  OoeP >l . ] c7
114 >t ‘m e =
o7 v E b3l P 01
MFD W D50
Fp-662 ,
DI DI0 DIl
A o 3 o s B3 o ors
L L] L] L v L] !!o-eez
Rl R2 R3 QRS Re QR7 R0 SRI2 2ri3  QRI4 QRIS QRI7 Rig_QRI9 R22 QR24
%u |5,ooa§lsmq§4,7oo %4,700%:5.000 éuspoo"uspoo spoo%l 18,000Q4,700 %a,voo 5000 él 15,000
< < < <
B-15V
F
GEG ’R21 QR23 R28
3; 15,000 3!5900 15,000 1,500
el e B2l
UNLESS OTHERWISE INDICATED!
RESISTORS ARE I/4W; 5 % ™~ 'c‘z Ll I 1:5
CAPACITORS ARE MMFD
DIODES ARE D-664 o3 100 | D22 039 100 | D46
H {——g—owm s l—e—g—ov
»r 1y N 1t
D55 ;DSS D60 “‘iDG&

R302 Dual Delay Multivibrator
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OA+IOV(A)

RESISTORS ARE 1/4W; 5%

. OC GND
D26 w22 RS R7 9 S RI2 RIS
- ¥o-ss2 1,000 15,000 1,000 ENABLE O 1,000 100,000
Ll 09
h SCTH o017y o7
D8 DEC DEC
¥o-sez J2894-2B! L }2894-28
07
¥o-e62 Kois w5 o
2
2% Yy y ¥ 8% a
Vo 662 Eoa 10% ~b18 22 | [pe3 “[bes
R3
10
0% piD2 Q4 6 D27
D5 ol DEC3009 82y P}
¥ o-ec2 Al hggo [l
4 R e,
1,20
Ql P 3 H
pBlc QEesoos cowp B0 O?J o
ys3 ¢ BOURNS Gois H
D-662 WoW, N
e . oM
y 02 R 0.15
D-662 R4 R6 1,000 T MojFﬁLD_.‘
[ 100 -&-DI3  $3000 ¢DI5 RIO [
o 10% & y 1,000 2.2
-662| LoMR 4}
Iy ]
RI4 R16 R20 RIS
im,ooo 3,000 3,000 7,500
OB-I5V
UNLESS OTHERWISE INDICATED:
RESISTORS ARE_I/4W; 5%
APACITORS ARE_MMFD
DIODES ARE D-664
TRANSISTORS ARE DEC 3639-0
RIL IS A #275P
N
R401 Variable Clock
- —OA +I10V
I T . OC GND
RI R4 R7 % RI2
4,700 4,700 4,700 100,000 .
10% 10% 0% o3 . 20:7 ':
IN748 psez |
Q N Y . |
rc3 D-664 oea) :
R3 -| 2e
100,000 MFD wor I :
. KLG‘ D-662 1Yo | = c5|
R9 a5 »r | [o-662 ! M-I‘;D
AN D-664 : :
1,500 oIS
" = %QOF . 1[o-ee2 |
MM
Aoz ‘Woia |
IN748 05 D9 21| D-662 |
D-664 D-664 |
1
LI i L
I ]
' |
1 i
{ I :
]
r8 RIO R S RIZ RI6S RI7 IRLIE
390 1,500 15,000 1,500 7,500 |,5oo§ : il,soo :
! s
UNLESS OTHERWISE INDICATED: + : OB-15V
1
]

TRANSISTORS ARE DEC 3639-0
FOR VALUES OF LI,C| & CRI SEE

DWG CHART A-00517-2

R405 Crystal Clock

5-44

I STRATE |
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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



2 —O A+10V(A)
4,700
UO—AAA > — OB-15v
R3 R4 RS RS9 RIO RI
7500 7,500 4,700 7500 1,500 1,500
5% 5% 8% s% 5%
D6 D7
D-664 D-664
PO—9
b €
0264 a
R 2N3605 L
02 2N3605 Xo-cs2
% NO—4
e blo
° 664![“ y YT £o%
-664 -
a D-66 &0
330 I} D-662
s Y xO—¢§
ct 0
zl_68 8
T 3sv ]ED-ssz
MFD
O C,Vv GND
UNLESS OTHERWISE INDICATED:
RESISTORS ARE 1/4W; 10%
. B
W501 Schmitt Trigger
—OQA +10V (A)
SR 4 oIS DI
88,000 3 D662 Ko-ero
10
03 06 o7 a as
x O—Pt ¢ ¢ DEC 2894-38
D-662 s
R3 DEC3646-8 1550
15,000 Mo A Oon
oil o016 0-670] POSITIVE
=l i
4 L
02 08 SRI3 RI6 SRI7 $RI9 &2
J0—Pi < 7,500 $3,000  $3,000%3,000 0-870
R2
318,000 [
c| O ¢ GND
SEMMFD ()
0l D4 p o
o3 0e ) b-se2
L Lal L A0 > ¥y b22
R6 D-670 RIS D-662
2RI 1,00 (T >2,200 -
P4 DEC2894-38 J&
15,000 ro- go2
b, 500 H F o-es2
364680 U —on
010 D2oNEGATIVE
» 012 0/670 or  ¥oleez
Lo Lo iy
RS RS RIO QRII 013 R21 R22
oe & 3J3po0 D? 2r7 75008  33p0033,000 40-670 31,800 S 1,800
UNLESS OTHERWISE INDICATED:
DIODES ARE D- 664
TRANSISTORS ARE DEC 3639-8
RESISTORS ARE /4 W,5% 08 -8BV

Wé81 Scope Intensifier
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	000
	001
	002
	003
	004
	005
	006
	1-01
	1-02
	1-03
	1-04
	2-01
	2-02
	2-03
	2-04
	2-05
	2-06
	2-07
	3-01
	3-02
	3-03
	3-04
	3-05
	3-06
	3-07
	3-08
	3-09
	3-10
	3-11
	3-12
	3-13
	3-14
	3-15
	4-01
	4-02
	5-01
	5-02
	5-03
	5-05
	5-07
	5-09
	5-11
	5-13
	5-15
	5-17
	5-19
	5-21
	5-23
	5-25
	5-27
	5-29
	5-31
	5-33
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	5-35
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