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1.4

1.5

SECTION I

INTRODUCTION

SCOPE OF MANUAL

This handbook provides descriptive data, operating instructions, theory of
operation, maintenance instructions, and a parts list for the Model 82AD-01
1EEE 488-1975 Bus Interface Option. (See Figure 1-1.} The B82AD-01 is manu~

factured by Boonton Electronics Corporation, Parsippany, New Jersey.

PURPOSE AND USE OF EQUIPMENT

The Model 82AD-01 is a microprocessor controlled interface adapter which gen-
erates control signals for, and reads, panel, panel meter, and status data from
the 82AD circuits and generates IEEE 488 Bus compatible signals. The interface
is implemented on two circuit boards, one which plugs into the B2AD main frame,
and one which is mounted on the 82AD rear panel. Among the operating features

are:

a. Automatic range readout via an inserted decimal point in the digital panel

meter data string.

b, Selectable output format to suppress unwanted data.

c¢. Binary programming format for single string programming of front panel

controls.

d. Data output format control in the "TALK ONLY" mode, via the address selec-

tion switch.

The features described in the preceding paragraphs, together with those des-
cribed in Table i~-1, make the 82AD-01 a flexible interface for automatic com=-

munications and metrology test systems.

82AD-01
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Figure 1-1. Model 82ZAD-01 IEEE 488-1975 Bus Interface Option
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1.6 PERFORMANCE SPECIFICATIONS

1.7 Pertinent performance specifications of the Model B82AD~01 are listed in Table

i-1.

Interface Function:

Address Selection:

Bus Connector:

Power Requirements:

Operating Temperature:

B2AD~01
a=1277

TABLE 1-1,
SH!1, AH?1, T7, L3, SKO, RL1, PPO, DCt, DTY, CO
7 position "dip" switch selects decimal address or TALK
or LISTEN only modes. Address switch positions 1 = 3

control output data format in TALK only mode.

All data and bus management lines are compatible with

IEEE~488-1975 specifications.

Internally powered from 82AD mainframe.

0 - 55°C






2.4

2.5

SECTION II

OPERATION

GENERAL

This section contains instructions for the installation and operation of the
Model 82AD~01. It is recommended that the instrument operator be familiar
with the material in this section before attempting to operate the equipment;

otherwise the full capability of the interface may not be realized in use,
INSTALLATION

¥OTE: 1I1f the option is already installed in a new B2AD, proceed to Paragraph
2.6.

Unpacking. The Model 82AD-01 is shipped complete and ready for installation

upon receipt. Unpack the interface assembly and processor board from the ship-
ping container and inspect them for damage that may have occurred during shipment.
Check that all IC's are seated in their sockets and that the address switch

operates properly.

ROTE: Save the packing material and container for possible use in reshipment

of the equipment,

kefer to the 82AD Instruction Manual for instructions on removing the instru-

ment cover and proceed as feollows:

a. Remove the trim plate on the 82AD rear panel by removing four No., 4-40 x 1/4"

binder head screws.

b. 1Insert the 16-pin ribbon connector into the socket provided on the inter-

face board assembly, See Figure 2-1.

82AD~01
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Figure 2-1. Option -1 Installation






c. Feed the flat cable through the cutout provided on the B2AD rear panel
and assemble the interface assembly to the 82AD using the four No. 4-40 x

1-1/4" binder head screws provided.

JAUTION: The processor board is inserted into the 82AD frame with the com-

ponents facing toward the rear panel of the instrument.

d. 1Insert the processor board into the rear card guides {ghbserving the above

precaution} and seat the board in the 72 pin connector,

¢, Insert the 16-pin flat cable connector into the socket provided on the

processor board,
f. ¢lip the flat cable folds with the clip provided.

2.6 Cable Connections. The only cable connection required is the IEEE-488 Bus

interface cable supplied with each 82aD-01.

HOPE: If the B2AD-01 is installed in a new 82A5L, refer to the 82AD manual for

preliminary checks before proceeding.

1.7 OPERATION. The Model B2AD Modulation Meter may be remotely controlled via
IEEE Std. 488~1975 Digital Interface Compatible Instrumentation. The capability
of the 82AD when connected to the Interface Bus is specified in Table 2-1.
These interface functions are also reproduced above the interface connector

on the rear panel of the 82AD,
Table 2-1

INTERFACE FUNCTIONS

SH1 Source handshake capability
AH1 Acceptor handshake capability
T7 Talker {basic talker, no serial peoll talk only mode, unaddressed to talk

if addressed to listen)

82AD-01
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Tahle 2-1. {Continucd)

INTERFPACE FUNCTIONS

L3 Listener (basic listencer, listen only mode, unaddress to listern when
addreseged to talk)
SRO No service request capablility
RL1 Remote /Local capability
Ppo No parallel poll capability
Dot Device clear capability
nTt Device triguaer capability
co No contrellor capability
2.8 ADDRESS SELECTION. The talk and listen addresses of the S2AD are sclectuod
by the address selector switch (Figure 2Z-2)} located on the rear panel. This
switch is a seven position "DIP" switch with positions marked "1% through
5N ae the address code and positions 6 and 7 For talk or listen only scoloe-
tion., Table 2=2 lists the available address codes ond the corresponding switoh
sattings.
LISTEN ONLY
TALK()NLY_} 5 4 3 21
a5 8 & o 8 @
i o I
t . .
G
t _,I - SRS 1O
Figure 2-.
82A0-01
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Table 2-2

ADDRESS S$SELECTION

AscII Code Character Address Switches
Listen Talk A5 a4 A3 A2 Al 5-bit Decimal Code
SP @ 0 0 0 0 o ¢
! A 0 0 0 0 g 01
" B 0 o 0 1 G 02
# c 0 0 0 1 1 03
$ D 0 0 1 0 0 04
% E 0 4] 1 0 1 05
& F 0 0 1 1 ¢ 06
! G 1} G 1 i 1 o7
( H 0 1 0 0 0 08
) I 0 1 o 0 1 09
* J o 1 0 1 0 10
+ K 0 1 0 1 1 11
s L 0 3 1 t] 0 12
- M 0 1 1 0 1 13
. N 0 1 1 1 ] 14
/ 0 0 1 1 1 1 15
2 P 1 0 0 0 0 16
1 Q 1 0 0 0 1 17
2 R 1 0 0 1 0 18
3 s 1 0 0 1 1 19
4 T 1 o 1 0 0 20
5 U 1 0 1 G i 21
6 v 1 4 1 1 0 22
7 W 1 0 1 1 1 23
8 X 1 1 0 0 v 24
9 Y 1 1 0 0 1 25
A 1 1 0 1 0 26
82aD-01
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Table 2-2. {Continued)

ADDRESS SELECTION

ASCII Coade Character Address Switches
Listen Talk AL a4 A3 AZ At 5-bit Decimal Code
; [ 1 3 0 1 1 27
< \ 3 { 1 i) 0 28
= ] 1 1 1 ¢ i 29
B 1 1 1 1 ¥ 3o

2.2 TALK ONLY. The 82AD is placed in the talk only mode by setting the TALK
ONLY switch, located on the rear panel, to the "1" position. In this mode
the A2AD will continuously output data in the format defined in Table 2-5

by using Address Switch positions 1 - 3 to select BCD equivalents of 21 - z'.
For example:

LISTEN ONLY
TALKONU{W 5

e & ®

4 3 2
s & @®

2.10 LISTEN ONLY. The 82aD is placed in the listen only mode by setting the
LISTEN ONLY switch, located on the rear panel, to the "17 position. In
this mode the 82AD can be used under remote front pamel control using the

programming codes detailed in Paragraph 2.11.

82AD-01
a-1277 a






2.11 PROGRAM CODES. All front panel controls except the power switches and the
"Level” control are programmable via the Interface Bus. The program codes

for each switch are listed in Table 2<3.

Table 2-3

PROGRAM CODES

Switch Position Program Code
‘funing Auto i
EXT T2
High~Pass 10 H1
30 H2
300 H3
3000 H4
low-pass 3 kHz L1
15 kHz L2
120 kHz L3
200 kHz 14
De~emphasis 50 us D1
75 us D2
750 us D3
& dB/OCT D4
Peak + P1
- P2
PK - PK
> P3

82aD-01
a-1277 10






Table 2-3. (Continued)

PROGRAM CODES

Switch Position Program Code
Range 300 R1
100 RZ
10 R3
Function kHz F1
$AM F2
Level F3

2.12 PROGRAMMING. 'The 82AD is programmed by data messages sent by the system
controller. 7%hese messages are composed of the address command and the
program information. The address command consists of the talk address of
th» controller and the listen address of the 82AD, The program information
consigts of the codes of the B2AD controls to be programmed. Syntax for
the address command is a function of the system controller, and for the BZAD
a~cording to the codes listed above.

Example No. 1 (using a Tektronix 4501 controller): The following program
line will set the 82AD to Auto tuning, 30 Hz high~pass, 15 kHz low-pass,
PR-PK
—55——, 100 range, and kHz dev.

190 LB B

200 PRINT @ i8: “TiH2L2P3R2ZF1"

210 caaes
18 is the decimal address of the 82AD and the string within quotation marks
18 the data transmitted.

B2AD-01

a-1277
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Any or all of the programming codes may be transmitted in any sequence in one

data string.

In addition the B2AD may be programmed by a Fixed Format Alpha-numeric string.

BN, N, NyN, NN,

The "B" prefix tells the H2AD to expect a six digit string. Control settings
are tabulated in Table 2-4.

Example No. 2: For example,

1806 arans
200 PRINT @ 18: ™"B1i2321"
210 caean

also causes the 82AD to be set to Auto tuning, 20 Hz high-pass, 15 kHz low-

PK-~P
pass, K2 K, 100 range, and kHz dev.
Table 2-4

Digit Control Setting

N1 Tuning 1, Auto
2, External

N2 High~pass 1, 10 Bz
2, 30 Hz
3, 300 Hz
4, 3000 Hz

N3 Low-pass/De~emphasis 1, 3 kHz 'Low-pass
2, 15 kHz Low-pass
3, 120 kHz Low-pass
4, 200 kHz Low-pass

82aD-01
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Table 2-4. (Continued}

Ligit Control Setting

N3 {(Continued) Low=pass/De~emphasis 5, 50 us De-emphasis
6, 75 us De-emphasis
7, 750 us De-emphasis

B, 6 dB/0OCT De-emphasis

R Peak 1, +
\]4 a »
2, -
PK~PK
3 —————
! 2
Ns Range 1, 300
2, 100
3, 10
NG Function 1, kHz
2, % AM
3, Level

DATA OUTBUT FORMATS. Data output format for the B2AD is under control of

rthe system controller.

The 82AD is first addressed to listen and a control code is transmitted.

This control code is interpreted by the 82AD according to Table 2-5,

Table 2-5

Control Code

Status, control settings, DPM data<CR»<LF>

&1

A Status, control settings<CR><LF>

a2LA070
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Table 2-5. (Continued)

Control Code

23 Status, DPM data<CR><LF>

Z4 Status<CR><LF>

Z5 Contrel settings, DPM data<CR><LF>
ZG Control settings<CR><LF>

Z7 DPM data<CR><LF>

If no control is transmitted the B2AD assumes the “Z3" talk format. For

example:

190 sanas
200 PRINT @ 18: "IZ5"
210 caeas

programs the B2AD to output control settings, ASCII comma, DPM data, carriage

return and line feet.

Output data format will continue according to the current control code until

the ¥iAL is again addressed to listen and a nev control code is transmitted.

2.14 STATUS FORMAT. Instrument status is transmitted as a number from 0 to 7.

The transmitted number may be interpreted as follows:

Level Error Overranged DPM Lock
it} NO NO NO
1 RO NO YES*
2 NO YES NO

82AD
a=1277 14


















Typical output:

?H2L2P3R2F1 RETURN

STATUS PANEL DPM

-

122321 83.5

2

Program No., 2:

90 B=0
100 PRINT @ 18: "26"

105 WBYTE @ 18,1:

110 INPUT @ 18: &

120 IF A = 111111 THEN 170
130 If A =B THEN 110

140 B=a

150 PRINT B

160 GO TO 110

170 END

Sample program two causes panel settings to be read continuously and displayed

whenever a change occurs.

Program No,. 3:

82AD
a=1277

100 PRINT "DEVIATION TRACKING:*
110 PRINT
120 PRINT "TO BEGIN TEST - HIT RETURN"
130 INPUT AS
140 PRINT @ 18: "T1H2L2P3R2F1Z21"
17

Set output format
Go to local

Read data

Test data

Test data

Heading

L N i

Set controls






Program No. 2 (Continued}:

82AD
a=-1277

150
160
170
180
i85
187
190
200
210
215
217

330
340

FORI =1 T05

PRINT “SEf FREQUENCY - HIT RETURNY
INPUT B¢

INPUT @ 18: A, B, C

IF & = 1 THEN 120

80 TO 180
D(I) = C
NEXT X
F=20

E = D(I)
G =E

FORI =1 T05

IF D(I)< = E THEN 260
E = D(I)

GO TC 280

IF D(I) = > G THEN 280
G = D(I)

F=F + D(I)

NEXT I
F = F/5
H= {(E - G}/F * 100

PRINT "MEAN DEVIATION", "PEAK-PEAK
ERROR"

PRINT F, H
END

Read five deviations

Tt et Tmt? Tnd Vamtl N Mmat el et ol ent? omt

Maximun deviction

Minimum deviation

Total deviation

Mean deviation

Doviation error

Sample Program 3 inputs deviation readings at five RF frequencies and ccmpules

the mean deviation and the peak-peak error in percent.

18






3.1

3.2

3.4

3.5

3.6

3.8

SECTICN III

THEORY OF OPERATION

GENERAL

The B2AD-01 is a microprocessor driven data interface which converts IEEE
488 Bus Compatible signals into control codes which operate the 82AD internal
control bus. In addition the interface converts 82AD panel, panel meter,

and status signals to compatible signals for use on the Bus.

All data transfers are handled by source and acceptor handshake protocel as

defined by IEEE~-488-1975,

SIMPLIFIED BLOCK DIAGRAM. Figure 3-1 presents the simplified block diagram
of the 82AD-01,

GENERAL. For purposes of this discussion the logic circuits of the Model
82AD-01 may be grouped by function as follows: clock and timing circuits,

CPU and memory circuits, and serial interface circuits.

CLOCK AND TIMING CIRCUITS. The CPU and shift register clocks are generated
by the clock and timing circuits. Timing is controlled by a 2.5 MHz crystal
controlled oscillator which is divided and processed to provide signals neces-

sary for proper CPU and shift register operation.

CPU AND MEMORY CIRCUITS. Data transfers are controlled by a Z-80 Central
Processor in conjunction with 1024 bytes of Read-Only memory and 256 bytes

of Random=-Access memory.

SERIAL INTERFACE CIRCUITS. All IEEE 488 Bus, 82AD control bus, 82AD Status
and panel meter signals are converted to serial form for transmission by
the Z-80 CPU, This permits simple interconnect between the processor and

interface circuit boards.

B2AD-01
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SHIFT CLOCK

DATA IN STROBE

ADDRESS LINES 40
1(5 AT
SERIAL /PARALLEL PARALLEL
gty g RARALLEL/SERIAL N/
es 1c4.8 SERIAL DUT
e (74C18%)
4
cPrU DATA LINES .
ic ”
SERIAL N/
& GUT
DATA QUT STROBE 4i (ccaos)
2 3
oLOCK oo
AND SHIFT CLOC
TIMING
Figure 3-1, Simpiificd Rlock Diagram
82A0-01

a-1277
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3.9

3.10

3.14

£220-01
a~12/17

DETAILED THEORY OF CPERATION, CLOCK AND TIMING CIRCUITS. See Figures 3-2
and 6-1 .

Crystal Y1 and IC9e and f are connected to form a 2.5 MHz crystal oscilla-
tor. This signal is buffered by IC9c and d and divided by two in IC12 to

provide a symmetrical clock waveform required by the microprocessor,

ICSb and ¢, IC7, and IC12 generate the shift clock signals required by the
serial input and output ports. Shift signals are initiated when a software
routine causes address line A7 and I/0 request line Eaﬁﬁ‘to be set true.

this clears counter IC7 and flip-flop IC12, When A7 or Eaﬁalchanges state

the flip-flop and counter are enabled and counting begins. Counting continues
until the "D" output of IC7 becomes true, terminating the count segquence.
Since IC7 counts on the negative going edge of IC12's "Q" output, exactly
eight clock shift pulses are gencrated before the sequence terminates. These

signals shift 3-bit data bytes into or ocut of IC11,

DETAILED THEORY OF OPERATION, CPU AND MEMORY CIRCUITS., See Figures 3-3 and
o-1.

All of the data manipulation and IEEE-488 Bus management is controlled by
the Z-80 CPU IC1 in conjunction with a 1024 byte micro-program stored in

Read-Only memory chip IC6.

Power on reset is provided by Ri1, C1, and CRY. When power 1is applied C1
charges slowly through R1. This holds the CPU reset line "low" until the
power supplies are at proper levels. A software loop holds the processor
in an idle state until a handshake sequence is initiated via the IEEE-488
Bus. As a part of power on housekeeping, the random access memory (IC4 and

IC8) is cleared and proper memory pointers are established.

Program flow and data transfers are controlled by micro-code stored in IC6.
Random access memory is used for temporary storage of panel settings and
DPM data prior +n code conversion and transmission to the serial interface

circuits.,
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DETAILED THEORY OF OPERATION, SERIAL INTERFACE CIRCUITS, Refer to Figures
-4, 6-1, and 6-2.

The digital signals for 488 Bus control, data B2AD contrel, status and panel
meter are all handled by serial input-output ports. On the input side six
bytes are required, one each for 488 Data, 488 management plus 8Z control
line REM1, 82aD status plus "M" and "R" controls lines, 82ZAD "F", “H"“, "B",
and "T" control lines and 8ZAD panel meter data. On the output side four
bytes are required - one each for 488 bata lines, 488 management, 82AD conw~

trol lines ™M" and "R"™ and 82AD control lines “p", "H", "P", and "T".

An input routine consists of an input strobe (address line A1S with I/0 write
command} followed by a seven byte read scquence. The first byte read is a
clear operation for IC11. Ap cutput routine consists of a four byte sequen-
tial load followed by a data out strobe (address line Ald with an I1/0 write

command) .

IC11 monitors the #-bit data bus from the Z-80 {IC1) and performs parallel-
to-serial and serial-to-parallel conversicn for the output ports. In the
parallel~in serial-out made the data appearing on the data bus (DO-07) is
lcaded and shifted ocut MSE first followed by the lesser significant bits in
4escending order. In the serial-in parallel-out mode, data is clocked in

Mo first followed by less significant bits in descending order, then parallel

output when an 1/0 read occcurs,

b
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SECTION 1V

MAINTENANCE

4.1 GENERAL

4.2 This section contains maintenance instructions for the 82AD-01. Included
is a list of test eguipment required for maintenance and symptomatic trouble-
shooting procedures designed to localize a malfunction.

4,3 TEST EQUIPMENT REQUIRED

4.4 Test equipment required for maintenance and adjustment is listed in Table
4-i1. Equipment of equivalent characteristics may be substituted for any item
listed.

Tabie 4-1
TEST EQUIPMENT LIST

Item Nomenclature Model No.

1 igital Voltmeter Data Precision Model 14350
2 Oscilloscope Hewlett Packard 1740A
2 Logic Probe or Logic Clip {Optional}

4.5 REMOVING 82A1: COVER. Detent handle to top of the cover and remove the four
threaded feet on the rear panel. Carefully slide the cover off the 82AD
frame,

4.6 PRELIMINARY INSPECTION

4.7 VISUAL CHECK. If equipment malfunction cccurs, perform a visual check of
the 82AD-01 circuit boards beforo performing electrical tests, Visual checks

BoAL-01
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often help to isolate the canse of a malfunction guickly and simply. inspect

the boards for siaons of damage caused by excessive shock or vibration, such

ast loose hardware; loose clectrical connections, and unseated transistors

or integrated circuits.

electrical short circuit.

check.

&
N
o)

correct operating voltages,

Then check for signs of overheating cause by an

Correct the problems discovered through the visual

1f trouble persists, proceed with electrical checks,

POWER SUPPLY CHECK. Improper operation of the 82A0-01 may be caused by in-

Bafore proceeding with any other electrical checks,

perform the power supply checks in accordance with Table 4-2,

Table 4-2

POWER SUPPLY CHECKS

STEP PROCEDURE INDICATION IF INDICATION
IS ABNORMAL
1 Remove B2AD cover as outlined
above.,

2 Remove tie on the flat cable
connecting the processor and
interface circuit boards and
place the processor board on
an extender.

3 Measure d¢ voltages at pins Pin Voltage Refer to 82AD Manual, Sec-
23, 27, and % of card edge 23 +15.0 20,02 ¥ tion IV for power supply
connector. 27 -5 0,25 Vv troubleshooting,

i +8 to +12 V

4 Measure voltage at pin 19, +12 V nominal Replace defective Q1 or
ICo, C4.

5 Measure voltage at pin 24, +5 vdc Replace defective IC17.
IC6.

82AD401 27
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4,9 TROUBLE LOCALIZATION

4.10

L

TE: Logical trouble localization invelves three major procedures: sympto-

iy

matic troubleshooting, used to localize the cause of a malfunction

to a major circuit group; systematic troubleshooting within the affected
circuit group, used to localize the caus2 of malfunction to a circuit

or stage, and voltage and/or waveform measurements, used to isolate

the defective part.

SYMPTOMATIC TROUBLESHOOTING., The modular construction of the 8ZAD-07 facili-
tates symptomatic troubleshooting. With a thorough understanding of the
detailed block diagrams (Figure 3-'! through Figure 3-4), it is possible to
localize the cause of most malfunctions to one or more of the major circuit
groups by operating the Bus controller and observing the results, {Refer

to Table 4-3.)

when the cause of an equipment malfunction has been localized to a major
circuit group, refer to the appropriate systematic troubleshooting chart
(Table 4~4 through Table 4-6)  The systematic troubleshooting charts pro-
vide instruction for further localization of the cause of the malfunction

to a stage or circuit within the major circuit group. When the cause of

the malfunction has been localized to a particular stage or circuit, isolate
rne defective part through voltage and/cr waveform measurements. Refer

to the schematic diagram for typical voltage ind waveform data. (See Figures

6-1 and 6-2.)

PARTS REMOVAL. Careful attention has been paid in the design of the Model
§2ALU-01 to maintainability. Most parts are readily accessible for checking
and replacement when the case and cover shields are removed. Solid state
circuit components are mounted o lug=in printed circuit boards. Standard
printed-circuit beard maintenance techniques are reguired for removal and
replacement of parts. Excessive heat must be avoided; a low wattage solder-

ing iron and suitable heat sink should be used For all soldering and unsclder-~

ing operations.

82A0~01
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Table 4-3

SYMPTUMATIC TROUBLESHOOTING CHART

S ymp tom

82AD-01 will not "TALK" or "LISTEN".

82aD-01 will not "TALK",

BZAD~0% will not "LISTEN"

iAD~0% will not operate in "TALK

ONLY" mode.

H2AD-01

a-1277

Probable Cause of Malfunction

NDefective clock and timing circuits: refer
to Table 4-4,

Defective CPU and memory circuits: refer
to Table 4-5.

Defective serial interface circuits: refer
to Table 46,

Defective serial interface circuits: refer

to Table g4-6,

Defective serial interface circuits; refer
to Table 4-6,

Defective B2AD logic circuits; refer to
82A0 Instruction Manual, Section IV.
Defective serial interface circuits: refer

to Table 4-6.
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Table 4~4. Systematic Troubleshooting Chart

CLOCK AND TIMING CIRCUITS

a-1277
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STEP PROCEDURE INDICATION IF INDICATION
1S ABNORMAL
1. Complete Steps 1 and 2 of
Table 4«2 and power on with-
out contrcller connected.
2. Connect an oscilloscope to Waveform (1}, Table 4-7. Replace defective ICY or
pin 19, IC9. crystal ¥1l. Check for
defective ICl2Z2.
3. Connect oscillosceope to Waveform (2}, Table 4-7, Repiace defective IC12.
pin 9, ICl2.
4. Connect oscilloscope to Waveform (3}, Table 4-7. Defective IC2 or ICll,
pin 13, ICll. Defective CPU & memory
clrcuits.
5. Connect oscilloscope to Waveform (4}, Table 4-7. Defective IC2, IC3, or
pin 11, ICl1. IC1ii.
Defective CPU and memory
circuits.
6. Connect oscilloscope to wWaveforms (%) and {6), Table | Defective IC12, ICS, IC7.
pin 5, IC2. 4-7.
L
B8ZAD-01







Table 4-5. Systematic Troubleshooting Chart

CPU AND MEMORY CIRCUOITS

STEP PROCEDURE INDICATION IF INDICATION
IS ABNORMAL
1. Complete Table 4-4,
2. Check waveform at pin 6, ICl.jSimilar to waveform (1), Check for defective IC9.
Table 4-7, except flat
topped.
3. Monitor voltage at pin 26, Switch Voltage Check for defective Cl or
Ic with .
1, scope and operate OFF o vdc open Rl or shorted CRI1
itch of
power switch off to on and oN 2.5 Vde
note voltage.
4, Check activity on DO - D7 5 volt logic waveform indi- Replace defective ICl or

lines of IC1 (pins 7 - 10,
and 12 - 15).

cating data bus activity,.

IC6, or IC4 and ICH,

3t







Table 4-6.

SERJAL INTERFACE CIRCUITS

Systematic Troukleshooting Chart

STEP PROCEDURE INDICATION IF INDICATION
IS ABRORMAL

1, Complete Tables 4-4 and
4-5.

2. Femove interface board as-
sembly by removing four
#4~-40 x 14" screws holding
interface board shield,

3. Power on and check for ac-— 5 volt logic signal Replace defective IC1l1 or
tivity at pin 2, ICl4. IC14.

4. Check for activity at pin 9,
IC14. 5 volt logic signal Replace defective IC14,

5. Check for activity at pin 9, |5 volt logic signal Replace defective IC13.
IC13.

6. Check for activity at pin 9, |5 volt logic signal Replace defective 1C8.
ICB on the interface board.

7. Check for activity at pin 9, |5 volt logic signal rReplace defective ICl.
ICl on the interface board.

g, |Check for activity at pin 9, |5 volt logic signal Replace defective ICl4.
ICl4 on the interface board.

9. Check for activity at pin 9,
IC7 on the interface inard 5 volt logic signal Replace defective IC7.

B2A0-01
a-12117
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Table 4-6. Systematic Troubleshooting Chart (Continued)
SERIAL INTERFACE CIRCUITS
STEP PROCEDURE INDICATION IF INDICATION
IS ABNORMAL

10. Check for activity at pin 7, | 5 volt logic signal Replace defective IC15.
IC15 on the processor board.

11. Check for activity at pin 9, } 5 volt logic signal Replace defective ICl5.
IC15 on the processor board.

12. Check for activity at pin 9, |5 volt logic signal Replace defective IClé.
IC16 on the processor board.

13. Check for activity at pin 9, |5 volt logic signal. Replace defective IC1S.
IC18 on the processor board.

14, Replace Interface board

assembly by replacing

4=-40 x 1-1/4" screws,

four

82AD-01
a=1277
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82AD=-01
a=-1277 34



-

: -
- - . -




TABLE COF REPLACEABLE PARTS

reference Description
PROCESSOR PC BOARD (A30)
Ct Capacitor, Tant. 15 pF 10% 20 V

Cc2 Capacitor, Tant. 10 yF 20% 25 V

C3 Capacitor, Tant. 100 yF 20% 20 V

c4 Capacitor, Tant. 15 yF 10% 20 V

5 Capacitor, Tant. 10 yF 20% 25 V

CR1 piode, Sig. iN914

ICt Integrated Circuit 280 {CPU}

1c2 Integrated Circuit SN74LS02N {NOR Gate)

1C3 Integrated Circuit SN74LS04N (Inverter)

124 Integrated Circuit P21t1A-4 (RAM}

1C5 Integrated Circuit SN74LS02N (NOR Gate)

I1C6 Integrated Circuit C2708 {PROM)

1c7 Integrated Circuit SN74L93N {Counter)

IC8 Integrated Circuit P2111A-4 { RAM)

1C9 Integrated Circuit SN7404N (Inverter)
IC10  Integrated Circuit SN74L508N (AND Gate)
cn Integrated Circuit CP4034AE (Bus Register)
IC12 integrated Circuit SN74L574N (Flip~Flop)
IC13 Integrated Circuit CD4094BE (Bus Register)
1C14 Integrated Circuit CD4094BE {Bus Register!
1C15 Integrated Circuit MM74C165N {Shift Register)
icie Integrated Circuit MM74C165N {shift Register)
1Cc17 Voltage Regulator uAT8MGUIC

ICTE Integrated Circuit MM74C165N {shift Register)
L1 Choke 5.6 pH

o Transistor, NPN 2N3642

Rt resistor, Comp. 22 ki 5%

K2

through

RS kesistor, Comp. 1 ki 5%

R6 Resistor, Comp, 330 € 5%

By Resistor, Comp. 470 0 5%

RY Fesistor, Comp. 470 2 5%

E9 Resistor, MF 6.19 kil 1%

R10 Resistor, WW 5§ 5% 3 W

R11 Resistor, MF 825 2 1%

Yt Crystal 3,579545 MHz GE 42

82aD-01
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BEC Part No.

283244
283293
283313
283244
283293

530058

534159
534154
534155
534162
534154
534173
534147
534162
534042
534156
534158
534157
534149
534149
5341640
534160
535042
534160

400308

528128

343433

343300
343250
343265
343265
341376
312118
341288

547030
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Reference
C1 Capacitor, Tant,
ICt Integrated Circuit
IC2 Integrated Circuit
IC3 Integrated Circuit
1C4 Integrated Circuit
IC5S Integrated Circuit
IC6 Resistor Network
Ic? Integrated Circuit
Ics Integrated Circuit
ICc9 Integrated Circuit
Icto Integrated Circuit
Icit Integrated Circuit
Iciz Integrated Circuit
IC13 Resistor Network
IC14 Integrated Circuit
IC15 Integrated Circuit
IC16 Resistor Network
J1 lonnector
S1 Switch Network
B2A0~01

Description

33 4F 10% 10 V

CD4094BE
CD4050AE
CD4050AE
SN7438N
SN7438N

3 k{}/6.2 ki} 5%
MM74C165N
CD4094BE
SN74LO0ON
SN7404N
SN7438N
SN7438N

3 ki/6.2 ki 5%
MM74C165N
MM74C165N

3.0 k2 2%

24 Pin

INTERFACE PC BCARD (A31)

(Bus Register)

BEC Part No,

283234

534149

{Converter, Non-Inverting) 534092
(Converter, Non~Inverting) 534092

(NAND Buffer)
{NAND Buffer)

{Shift Register)
{Bus Register)
{NAND Gate}
(Inverter)

{NAND Buffer)
{(NAND Buffer)

(Shift Register)
(shift Register)

Amph., 57~20240-8

CTS #206~7

k17

534108
534108
345016
534160
534149
5340062
534042
534108
534108
345016
534160
534160
345015

479330

465215






