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ABAR
ABO
ac .
ACO
ACF/NCP/
VS
ACR
ACU
adr”
AEQ
AHR
ALD
ALU
AMP
APAR
AR
ARI
B
BAL
BALR
BAR
BB
BC
BCB
BCC
BCL
BCT
BO
BP
bps
" BSC
BSM
BZL
CA =~
CACHKR
CACR
CADB
CAMR

CASNSR

CASTR
cB
CBAR
ccB -
CCR
cCcT
ccu
cD~
€Ds. T

CE. <

chan -~
char
CHR

And circuit or ampere

automatic answering

attachment buffer address register
adapter bus out (register)

alternating current '

automatic call originate :
Advanced Communications Functlon for
Network Control Program/Virtual Storage
abandom call and retry

automatic calling umt

: address

automatic equallzer

add halfword register (instruction)
automated logic diagram

arithmetic logic unit

amplifier ‘

authorized pi'dgrarri analysis report
add register (instruction)

add register immediate (instruction)
branch (instruction)

branch and link (instruction)
branch and link register {instruction)
buffer address register

" branch on bit (instruction)

bit clock

bit control block

bit ‘clock control

branch on C latch {instruction)
branch on count (instruction)
bus out

break point

bit per second

binary synchronous communlcatlon
bridge storage module

branch on Z latch (instruction)

* channel adapter

channel adapter check register
channel adapter control register
channel adapter data buffer
channel adapter mode register

- channel adapter sense register
" chaninel adapter status register

circuit breaker

CSB buffer address register

character control.block

compare character register (instruction)
coupler cut through (modem)

- central control unit
" carrier detect

configuration data set

‘Channel End- (status)
‘channel

character

compare halfword register (instruction)
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ck

clk

cm
CMDR
CMND
com
CcOos
cp
CPU
CR
CRC
CRI
CRQ
Cs
CSAR
CSB
CSCD
csmC
ctrl
CTS
CUCR
CUE
cw
CWAR
CWCNTR
DAA
DA
dB
DBAR
dc
DCE
DCM
DCR
DE
DET
diag
dist
DLO
DOS
DPR
DR

DCS
DSR
DT
DTE
DTR.
EC
EB
ECP
EIA
enbl
EON

‘EPO

check
clock
centimeter
channel adapter command register
command
common
Call Originate Status
circuit protector
central processing unit
compare register (instruction)
cyclic redundancy check
compare register immediate (instruction)
Call Request
cycle steal
cycle steal address register
communication scanner
clear to send, carrier detect
cycle steal message counter
control
Clear To Send
Cycle Utilization Counter Register
Control Unit End (status)
control word
control word address register
control word byte count register
data access arrangement
data modem ready
decibel
diagnostic buffer address register
direct current
data circuit-terminating equipment
diagnostic control module
data channel ready
Device End (status)
detector
diagnostic
distance
data line occupied
Disk Operating System
digit present
display register or
data ring {modem)
distant station connect (ACO only)
data set ready
data tip (modem)
data terminal equipment
data terminal ready
edge connector
extended buffer
emulation control program
Electronic Industries Association
enable’

‘end of number (ACO only)

emergency power off

ESC
EXT
FCS
FET
FETOM

FF
FL
FRU
GB
gnd -
hex
Hlifwd
horz
HS
Hz

|

IAR
IC
ICS
ICT
ICW
IFT
IN
INCWAR
Init
int
intf
1/0
IPL
IR
ISACR
L

LA
LAR
LCD
LCOR

LCR
LED
LGF
LH
LHOR

LHR
LIB

lim
LOR
LOSC
LR

LRI
LSorls
It

L1

emulation subchannel

external

final control sequence

field effect transistor modem card

Field Engineering Theory of Operation
Manual

flip flop

flip latch

field replaceable unit

ground bus

ground

hexadecimal

halfword

horizontal

heat sink

Hertz

instruction (cycle)

instruction address register

insert character (instruction)

initial control sequence

insert character and count (instruction)

interface control word

internal functional test

input (instruction)

inbound control word address register

initial

internal

interface

input/output

initial program load

interrupt remember

initial selection address and command register

load (instruction)

load address (instruction)

lagging address register

line code definer

load character with offset register
(instruction)

load character register (instruction)

light emitting diode

leading graphics flag

load halfword (instruction)

load halfword with offset register
(instruction)

load halfword register (instruction)

line interface base

limiter

load with offset register (instruction)

last oscillator sample condition

load register (instruction)

load register immediate (instruction)

local store

latch

level 1 -

L2

L3

L4

L5

mA
Mem TB
modem
ms/divn
MST
mV

NB
N/C
NCP
NCR
NHR
N/O
NR
NRI
NRZI
ns

NSC
OBR
o/C
OCR
OE

OH
OHR
oLT
OLTEP
OLTLIB
OLTSEP
op

op reg
OR
ORI
0Ss
0SsC
ouT
OUTCWAR
OVRN
o/v

P

PC

PCF
PCI
PDF
PEP
PG
pgm
PH
PND
P/N
POR
pos

level 2

level 3

level 4

level 5

milliampere

memory terminal board
modulator/demodulator
milliseconds per division
monolithic system technology
millivolt

Digit Signal

normally closed

network control program

and character register (instruction)
and halfword register (instruction)
normally open

and register (instruction)

and register immediate (instruction)
non-return-to-zero inverted
nanoseconds

native subchannel

outboard recorder

overcurrent

or character register (mstructnon)
exclusive or

off hook (modem)

or halfword register (instruction)
on line test k

on line test executive program

on line test library

on line test standalone executive program
operation

operation register

or register {instruction)

or register immediate (instruction)
Operating System .

oscillator .

output (instruction)

outbound control word address register
overrun

overvoltage

parity

parity check

primary control field

program controlled interrupt
parallel data field

partitioned emulation programming
parity generation

program

polarity hold

Present Next Digit

part number

power on reset-

position
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POSC
pot
P-P
PPB
PUT
PWI

rev.
rd
rdy
RE
ref
reg’
regen-
req

Rl

RLSD
RMS
ROS
RPL
RR
RS
RSA
RT

RTS
rly

SAR
SCF
SCR

SCRID
SDF
SDLC
SDR
sec
sel
SEP
seq-
SG
SH
SHR
‘SIG
SIO
SMS
SR
SRI
SRL
S/S
ST
STC
'STCT
'STH

present oscillator sample condition
potentiometer
post processor modem card
prime power box
programmable unijunction transistor
power indicator
resistance or resistor
receive
read °
ready
register and external register (instructions)
reference
register
regenerative
request
register immediate (instruction) or
ring indicator (modem)
receive line signal detector
root mean square
read-only storage
remote program loader
register to register (instructions)
register to storage (instructions)
register and storage with addition {instructions)
register branch or register and branch
(instructions)
Request To Send
relay
storage address register
secondary control field
silicon controlled rectifier or
subtract character register (instruction)
silicon controlled rectifier indicator driver
serial data field '
synchronous data link control
storage data register
second
selection
separator (ACO only)
sequence '
signal ground
switch hook (modem)
subtract halfword register (instruction)
signal
start 1/0
standard modular system
subtract register (instruction)
‘subtract register' immediate (instruction)
Systems Reference Library
start/stop
‘store (instruction)
store character {instruction)
“store character and count (instruction)
store halfword (instruction)

stk
sve
sSW
SYN
sync
TAR
TB
TIC
tr
TRM
TSL
T2
T3
T4
uc
UE
\%
V/divn
wd
wr
XCR
xfer
xfmr
XHR
xmt
XR
XRI
2w
4w

stacked

service

switch

synchronous idle

synchronization or synchronous ¢
temporary address register

terminal board

Transfer In Channel

trigger

test register under mask (instruction)

Technical Service Letter

test 2

test 3

test 4

Unit Check (status)

Unit Exception (status)

volts

volts per division

word

write

exclusive-or character register (instruction)

transfer

transformer

exclusive-or halfword register (instruction)

transmit

exclusive-or register (instruction)

exclusive-or register immediate (instruction)

two-wire line connection (implies half-duplex)

four-wire line connection (implies duplex, but actual
duplex depends on the line set type and telephone
company equipment.
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LEGEND

1. Logic Diagrams

Set L A;:ltive . Flip Latch
when se )_____l‘ A 4
Input side is denoted by a thick line. — AND
Register ) . ALD reference page may be shown
. Reset Active beneath.
The input side is denoted by a thick line. when reset :
A partial transfer of contents is shown TA-321 — OR
l by numbered input and/or output lines. Polarity Hold —] OR
Data € Output The ‘output’ of the polarity hold
PH block is at the indicated polarity
Control when both the ‘data’ and the
‘control’ lines go to their indicated f—]
larity. ‘ i | .
Clear ‘ Output polarity. When the ‘control line AcD H—3 AND Current Driver
Inverted goes to the polarity opposite to ’__
— that indicated, the ‘output’ line holds
Counter Name at the polarity it is at. When the
Carry 3 2 1 0 e+ Counter ‘clear’ line goes to its indicated polarity,
] the ‘output’ line goes to the polarity
*+ for up opposite to that indicated.
- for down Input g
l i s———* AR - ——S Amplifier
Write X
X Local Store
—]
Read---Output from the local store addressed. E «
—t xclusive OR
ALU dd LOCAL Contents of local store is not destroyed. 1 OE
Address STORE Write---Input contents stored in the local store
‘ addressed when ‘write’ is active.
Output 3
osc — Oscillator
COMPARE Compare Input ’
npu . .
M REG ' M REG N Negator (Inverter)
Address ) ﬁ Output
Write See Local Store
a . .
1 0 Decode — Time Delay
}-— — . b
Inputs 21 DCD . T‘ :
Y The active output is the output whose h s—— 0 -—a——‘ An input pulse‘starts the time delay.
output value equals the sum of the —;—-{ Each output pulse has the same dura-
active input values, —-—‘ tion as the input pulse but is delayed

Input Values

Specified delays

by the specified amount.

LEGEND V



LEGEND (PART 2)

Parity Check

Parity check on the data bus

Parity Generate

Parity generated on the data bus

-

Multiple Line Transfer

Gated Bus

Gate must be
Gate =— X : active for data
to flow on bus.

Signal that may be scoped.

. Test Point

Line name (1)

Line name (2}

Above symbol indicates change in line name,

2. Flowcharts

C )

Terminal

Indicates the beginning or end of the event.

Process

Indicates a major function or event.

Annotation

Gives descriptive comment or explanatory
note.

Decision

Indicates a point in a flowchart where
a branch to an alternate path is possible,

Input-Output

CCU executes the control program
input/output instructions.

Hardware Process

Type 2 scanner hardware action resulting
from input/output instructions or signals
from the line/autocall interface.

LEGEND (Part 2)

3. Timing Charts

8 (Not) 4 Numerals at the beginning and end

of the bar identify the signal(s}

(also on the same chart) that activate
and deactivate this line. '(Not)’ with
the number indicates that lack of the
signal conditions the line.

X X
+ i Register, bus, or local store content
changes value at these points.
4. General

On-page Connector
Indicates a connection between two parts of the

same page. The arrow leaving the symbol points
\® (line-of-sight) to a correspondingly-numbered -

symbol.

@ Off-page Connector

1-234 Indicates a connection between diagrams located
on separate pages. The location of the qorrespond-
ingly-lettered symbol is shown adjacent the symbol.

Vi
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3705-1

POWER SUPPLY U3

COMPONENT LOCATIONS

POWER CHECK

FAULT INDICATORS

3705 POWER DISTRIBUTION

EXPANSION FRAME POWER
DISTRIBUTION

POWER-ON SEQUENCE

MAINTENANCE CHARTS AND
PROCEDURES

DC VOLTAGE DISTRIBUTION

CHECKING * 12, +6, —30, VOLT
SCRs

CHECKING —4 VOLT SCRs

SCR CONTROLS

INDICATOR LIGHTS - POWER
SUPPLY /CONTROL

INDICATOR LIGHTS - CHARTS
AND PROCEDURES

DC VOLTAGE MEASUREMENT

USAGE METER

POWER DOWN SEQUENCE

3705-11 POWER SUPPLY
(0XD WITH MORE THAN
THREE CARDS)

3705-11 POWER SUPPLY

(BASIC FRAME OF MODELS E-L
AND FIRST EXPANSION FRAME

OF MODELS E-H)

3705-11 POWER SUPPLY
(FIRST EXPANSION FRAME
OF MODELS J-L ONLY)

POWER CHECK

FAULT INDICATORS

POWER DISTRIBUTION

EXPANSION FRAME POWER
DISTRIBUTION
FET STORAGE POWER
ELEMENTS

POWER-ON SEQUENCE

DC VOLTAGE DISTRIBUTION
POWER DOWN SEQUENCE

3705-11 POWER SUPPLY

D-000
D-010
D-020
D-030

D-040
D-050

D-060
D-140

D-150

D-170
D-180 -

D-210

D-220
D-230
D-240
D-250

PWR

D-300

D-301
D-310
D-320
D-330

D-340

D-345
D-350

D-360
D-370

(OXD GATE WITH ONLY TWO

OR THREE CARDS)

3705-§ POWER SUPPLY

COMPONENT LOCATIONS D-500
3705-1t POWER CHECK D-510
3705-1l FAULT INDICATORS D-520

3705-11 POWER DISTRIBUTION D-630
3705-11 EXPANSION FRAME

POWER DISTRIBUTION D-636
3705-1I POWER—ON SEQUENCE D-540
3705-1l DC VOLTAGE

DISTRIBUTION D-550
CHECKING +3.4V, +8,5V, +6V ,

AND +12V SCRs D-560
INDICATOR LIGHTS—

SUPPLY/CONTROL D-570
INDICATOR LIGHTS—CHARTS

AND PROCEDURES D575
DC VOLTAGE MEASUREMENT  D-580
USAGE METER D-590

3705-1l POWER MAINTENANCE

ANALYSIS PROCEDURES (MAPs) D-599

misceLLaneous [EVIRS

3705¥\I\PHYS|CAL LOCATIONS E-000
TOOLS AND TEST EQUIPMENT E-010
PREVENTI\VE\ MAINTENANCE E-010

3705-11 PHYSICA\L LOCATIONS

(BASIC FRAME OF MODELS E-L

AND FIRST EXPANSION FRAME

OF MODELS E-H) E-020
3705-11 PHYSICAL LOCATIONS

(FIRST EXPANSION FRAME OF

MODELS J-L) E-021
3705-11 FEATURE BOARD
LOCATIONS E-030

3705-11 ALLOWABLE HARDWARE
COMBINATIONS AND CONTROL
PANEL CONFIGURATIONS E-040

TYPE 3 communicaTion [FSR
SCANNER ~

INTRODUCTION F-000
TYPE 2 ATTACHMENT DATA

FLOW F-020
TYPE 3SCANNER DATA FLOW F-030
DATA FLOW DESCRIPTIONS F-040

TYPE 3 COMMUNICATION
SCANNER BOARD 0XA-E2
LAYOUT ' F-050
TYPE 3 COMMUNICATION
SCANNER BOARD 0XA-E3
LAYOUT F-060

CLOCK AND TIMINGS—BRIDGE
STORAGE
CLOCK AND TIMINGS—FET
STORAGE
SCAN ADDRESS DATA FLOW
USING HIGH SPEED SELECT
SCAN ADDRESSING
SCAN COUNTER
ICW CONTROL AND DATA
FIELDS
Line control definer
Primary/extended primary
control field
Byte 15 (BSC status)
Byte 15 (SDLC status)
ICW DATA FLOW
INPUT INSTRUCTIONS
Input X‘40’ (interface address)
tnput X‘41" and X'42’

3705-1l POWER MAINTENANCE — A .
PWR MAPS Input X‘43’ (Check register)

Input X*46" (Display Register)

Input X‘48', X‘49’, and X‘4A’

Input X'4B’, X'4C’, X‘4F’,
and X4F’

OUTPUT INSTRUCTIONS
Output X’40’ and X'41"
Output X‘42' (DBAR/Scan

Limits)
Output X'43’ (control)
Output X'44’ (SCF/PDF)
Output X'45’ (LCD/PCF/EPCF)
Output X’46’ (SDF)
Output X‘47' (MISC ICW bits)
Output X'48’, X'49", X‘4A’
Output X'4C’ and X'4D’
Output X’4E’ (CS/PDF pointers
ICW control)
Output X‘4F' status
CYCLE STEAL DATA FLOW
CYCLE STEAL OPERATION—
TRANSMIT
CYCLE STEAL TIMING CHART—
TRANSMIT
CS AND PDF POINTER
SEQUENCE—TRANSMIT
PDF ARRAY—SUMMARY OF
CS/PDF POINTER USE

WRITE ARRAY CONDITIONS

PDF/CS POINTER SELECTION

FORCING CONTROL CHARAC--

TERS AND CONSTANTS TO
THE SDF

CONTROL CHARACTER DECODE

BSC TRANSMIT
BSC TRANSMIT DATA FLOW
BSC TRANSMIT DETAILS

F-070

F-080

F-090
F-100
F-110

F-120
F-130

F-140
F-150
F-160
F-170

F-180
F-190
F-200
F-210
F-220
F-230

F-240
F-250
F-250

F-260
F-270
F-280
F-290
F-300

.E-310

F-320
F-330

F-340
F-350
F-355

F-360

F-370

F-380

F-390
F-391
F-392

F-395
F-396
F-400
F-410
F-420

BI-SYNC TERMINAL OPERATION F-425
SDLC TRANSMIT F-430
SDLC TRANSMIT DATA FLOW F-440
SDLC TERMINAL OPERATION F-445
CYCLE STEAL OPERATION-

RECEIVE F-450
CYCLE STEAL TIMING CHART-

RECEIVE ' F-460
BSC RECEIVE F-470
BSC RECEIVE DATA FLOW F-480

PDF ARRAY/CONTROL
REGISTER/STATUS REGISTER

ENTRY FORMAT F-490
BSC RECEIVE DETAILS F-500
SDLC RECEIVE F-5610 -
SDLC RECEIVE DATA FLOW F-520
DATA IN/OUT—LIB TO SCANNER F-530
LEVEL 2 INTERRUPT F-550

SET/RESET OF ICW
Bits 13.0, 13.1, 13.6,

and 13.7 F-570
CHANGING PCF STATES F-580
CHANGING EPCF STATES F-590
SET OF ICW BITS 0.1-0.5 (SCF

BITS 1-5) F-610

GENERATION OF LAST LINE
STATE AND GATED TIMEOUT F-620
BISYNC TIMEOUT COUNTER

AND SDLC ONES COUNTER F-630
TYPE 3SCANNER LEVEL 1
INTERRUPTS F-650
TYPE 3 COMMUNICATION ‘
SCANNER SERVICE AIDS ~  F-680
SCANNER WRAP MODE F-700
DIAGNOSTIC WRAP F-710
TYPE 3 CHANNEL ADAPTER
INTRODUCTION G-000
TYPE 3 CA TAG LINES DATA
FLOW G-010
TYPE 3 CA BUS LINES DATA
FLOW G-020
"CARD FUNCTIONS AND
LOCATIONS ' . G030
CONTROL PANEL DESCRIPTION G-040
OUTPUT X'59’ INSTRUCTION G-050
INPUT X‘5C’ INSTRUCTION G-060
ENABLE OR DISABLE TYPE 3
CA INTERFACE G-070
TYPE 3 CA SELECTION FROM
A NEUTRAL STATE G-080
INSTANTANEOUS ALLEGIANCE
STATE G-090
.LONG TERM ALLEGIANCE STATE G-110

CONTINGENT STATE G-120

ASYNCHRONOUS DEVICE END G-130
ASYNCHRONOUS ATTENTION

STATUS G-150
TYPE 3 CA RESPONSE TO

SYSTEM AND SELECTIVE RESET G-170

TYPE 4 CHANNEL ADAPTER CA4

INTRODUCTION H-000
TYPE 4 CA DATA FLOW H-010
CARD FUNCTIONS AND
LOCATIONS H-030
INPUT AND OUTPUT
INSTRUCTIONS H-040
Input X’60’, X‘61" H-050
Output X'62' H-060
Input X‘'62’ H-070
Output and Input X‘'63’ H-080
QOutput and Input X‘64’, X'65’ H-090
Output and Input X‘66’ H-100
Input X'67" H-110
Output X'67’ H-120
Input X‘6C"~ H-130
Output X‘6C’ H-140
Input X‘6D’ H-150
Output X‘6D’ H-160
Input X‘6E’, X'6F" H-170
Output X'6E’, X‘6F’ H-180
OUTBOUND DATA TRANSFERS—
EB MODE H-190
INBOUND DATA TRANSFERS—
EB MODE ’ H-250

CYCLE STEAL OPERATION—
OUTBOUND DATA TRANSFERS H-300
CYCLE STEAL OPERATION—
INBOUND DATA TRANSFERS H-340
CA4 INTERRUPTS H-380

INITIAL SELECTIVE RESET,
INITIAL INTERFACE
DISCONNECT AND SERVICE
SELECTIVE RESET—
SELECTOR CHANNEL

CONTROLS H-390 ‘

JISCONNECT IN—-SELECTOR
CHANNEL H-400
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CONTENTS

LOCATION OF LOGIC PAGES BY VOLUME NUMBEh

Volume Logic Pages Contents
1 YZ Power supply—installation instruction
2 AA-CV CCuU
2A Cw-Cz ROS-Type 2 attachment base—CCU
3 DF-DZ CCu
4 RA—RS Type 1 scanner and channel adapter
A04 PA-PS Type 4 channel adapter
5 QA-QR Type 2 channel adapter
A05 SA-SR Type 3 channel adapter
6 TA-TB Type 2 scanner
7 VA Type 1 LIB-reference material
8 VB Type 1 LIB—line sets 1A,1B,1C,1D,1E,1F,1G,
1GA, 1H, 14, 1K, 1N, 1S, 1T, 1TA, 1U, 1W, 1Z
9 VC-VD Type 2 LIB—line set 2A
10 VE—-VF Type 3 LIB—line sets 3A, 3B
1 VG-VH Type 4 LIB—line sets 4A, 4B, 4C
12 vJ Type 5 LIB—line sets 5A, 5B
13 VL Type 6 LIB—line set 6A
14 VN Type 7 LIB
15 VvQ Type 8 LIB—line sets 8A, 8B
16 VS Type 9 LIB—line set 9A
17 GA—-GC Remote Program Loader Diskette Controller
18 vu Type 10 LIB~line set 10A
19 VW Type 11 LIB—line sets 11A, 11B
20 VX Type 12 LIB—line sets 12A, 12B
21 MM FET storage (3705-11)
22 TD-TE Type 3 or 3HS scanner
23 TF Type 3 or 3HS scanner
24 TA-TB Type 2 scanner (3705-11)
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Q'C...Q.O_O_QOOQO@@Q@O@@@0..‘0'000000

Gate O1E Gate O1E
Sequence Panel
............. D10,
" O [[]] s
\\ . Th l Regu|at0r
erma i
\\ Reset —\ Heat sink
Switch
COMPONENT LOCATIONS oo | oo — |~ _ \ i
01s 01A |~ BSM-1- — ™~ 01A-TB-1 ‘ L=
. . - 1]
( ~o01A-W2 DC Distribution rTs
/ % 01A-W1 L=
e See D-300 through D-450 for a 3705-11 with more than three ’ HD1 Relay =~ — —
cards in the OXD power control gate. ’ L 593_ .
HD 12 =
e D-150 through D-240 are used for the 3705-1 and a 3705t with g /_ @ E_E:4_ 3
more than three cards in the 0XD power control gate. (See ‘
D-500 through D-590 for a 3705-11 with only two or three
cards in the OXD power control gate.) | Choke L1 Igcated rydrva Rys RYS
: Located - : N
e The expansion frame physical locations are identical except Behind PPB ﬁi:'t"d 1 4|1 4l1 12| 1 12
there is no EPO panel nor sequence panel (gate 01E). Sink
Gate 01G
e Refer to the following chart for the component layouts of Heat Sink RgY F;g R1\1( F;; ?g
other units. . P Tower .
PrumBeoxower : 1 61 4 4h 4}1 4
e Power MAPs for all 3705-lIs begin on page D-600.
P8 P7 P6 P5 P4 P3 1
SMScard—\ s 6 P s P_12 Pr'
OPERATOR A ' ]
Unit Layout reference PANEL SIDE T1,7T2, and K2 inside PPB
| Card retainer I
Prime power box YZ301 sheet 2-3
A B C D E F G H J K M N R i
Heat sink tower (01G) YZ301 sheet 4-5 P L P _Q s T U VvV : 1 1 u’i_v
Y1 Y2 Y3 Ya Y5 Y6 L\ SEQUENCE PANEL ‘
Capacitor bank (01F) | YZ301 sheet 6 1 || | | | | J | ' \r\‘ 1 (Relay side of panel)
EPO panel YZ301 sheet 11 g1l #2|| 93 Ay "0/v T \}'ON" TV / T 5 o ot Contral Cabie Pl
- o L ower Control Cable Plug
M-1&2 (01B&C) YZ301 sheet 7 2 SHASASHPENS s iShe SHs|eP v 2 A A
BSM-1 s ‘ cllcllcllollcllc|clo cllciclo . / o g e Sonn P1 — 3705
Hl r R R T R R R T R R R T R P2 — 1st expansion frame
1/0 Gate (01S) Y Z301 sheet 9 | # iaclfacl] acll and and and E P3 — 2nd expansion frame
. rlellrllclic]c FRcllclic!|IF cll cllc F G |— P4 — 3rd expansion frame
~ A I R R | R Tl |t by
e Expansion frame control board (0XD-A1) does not 3 FHeEUNFNrRIIRIRI T R R | R T RIRIR | T A 3
have a card at the T4 position. clle el e LfL | L Il & L L e -
R " R R 0 12. 1
RIL_ L 727)
H s 11 T 1 —— J8
‘;/6 3 +6V . ON 30 V N Diode #|  O1E location
sliIsislfPRs|lsls ' ijB D1 ‘RY6-'A" to ‘B' *
4 OfCtciicl|fclloflclclc . a clfl 3 :
andl RIIRIIRINTHNRIRIR CE “eh I|D D2 EC2-atoe
# Ollcllc|lcloflclclec 3 sl HF| b3 | RY2-‘A"t0B'* o |1EBBBEBEBBEEBE
‘ [ ) -
HEEE slelelelilolele i S v wswe| v |8888868688E8
\Y \Y E L L L L L L L c 1k D5 RY12-‘A'to'‘B'* 8 |
] o s I A s "' |m[_Ds | Ry11-a 0B~
T : Te
‘R R 0 NI D7 10-'A' to ‘B’ * N/O gggggggggggg
.RY A'to B
#l #l # || # R e 4 O
all /| D8 RY9- ‘A’ to ‘B’ * Coil Bg g - 8t A
6 - ;.- D9 EC2-ftoc*
L 53 l r 22/ L > l l l r , J 6 wiring side — O i _f\.__l\_l\.__J\_.J\__r\_J/
2 " = ,26 glfdé(i:gézs anode (+) side 12 position Wire Contact Relay
O/V - over voltage 01D-A1 CONTROL BQARD Z Power Sequence CARD SIDE -30 V Pot and _’ L Meter and Indicator : Base (wiring side)

O/C - oveér current

Findicates cable

and Under Voltage

Temperature Tracking-

Driver

Detect

3705-1 POWER SUPPLY-—-COMPONENT
LOCATIONS

D-000

TNL §Y27-1253 (3 OCT 1980} to SY27-0107-R
PWR



3705-1 POWER CHECK

Power check
Light on

® The Power Check light turns on during a normal power-on
sequence and turns off when the sequence has successfully
completed.

® A power-off sequence occurs, and the Power Check light
turns on for any of the following check conditions:
1. Overvoltage on any logic voltage
2. Overcurrent on the -4 V supply
3. Undervoltage on any logic voltage
4. Thermal sense on the logic gates, storage
gates, and power supplies.
® If the power check resulted from conditions 1-3, reset
the Power Check light by pressing the Power Off switch.
Power can now be turned on.
® |f a normal power-down sequence has not been completed
within 3-4 seconds, power is forced off, 01E-RY11 (fault
sense) is turned on, and the Power Check light turns on.
Reset the Power Check light by pressing the Power Off
switch. Power can now be turned on.

® |f the power check resulted from a thermal condition,

During
Initial
Power On
Yes
01E-RY10
Picked

Check the 3 phase AC !

input voltage at 01D-A1B2B02,

01D-A1C2B02, and .

01D-A1D2B02(YZ111).

See scope pictures on D—200.
1

Check the 3 phase AC
Reference voltage at
01D-A182D13, 01D-A1C2D13,
and 01D-A1D2D13 (YZ111).
See scope pictures on D-200.

Sequence |

Complete r —~ -

Y2053 -~ -
No

—~

Faiture during power-on
sequence; Refer to
D-050 and D-060

Power
check during

3705-1 POWER CHECK

normal power
off sequence

Check CBs and CPs.
(Ref-D-030 or
D-040}

Check LED card at
O0XD-A1U4 in all frames
‘to determine fault
‘condition and location

I

Check for sticking
sequence relay
see D-250

See Fault Indicators
D-020

01E-RY10

picked

Thermal sense

1 Ref-YZ054

reset the power check light by pressing the Thermal
Reset switch (located on the sequence panel-gate 01E) : : Yes
after the thermal contact that detected the thermal
condition has cooled off and closed its contact {usually
about a half hour). Power can now be turned on.

® Power check logic is on YZ041.

Check CBs and CPs.
(Ref-D-030 or
-D-040) f
Operate Thermal Reset |— — — —-} Located on gate O1E
y H

01E-RY3 3 switch

Still Up

switch is released T——

</ Possible false indication.
- Check for shorted points at:

"01E-RY11-3 N/O
‘01E-RY3:10 N/C
01E-RY104 N/C

Ref—YZ053

After Thermal Reset L
I
J

A

Yes 01E-RY10

r W L
Check air filters

Failing condition gone 3 bl
(thermal switch has closed) and blowers

I

Failed after power-on
sequence completed

Fault sense l—- —_———— — ) Check air filters Jumber out thermal
S O1E-RY11 and blowers switches; obgerve
picked RY 10 dropping when

open thermal switch
is located.
Ref-Y 2054

.

POWER CHECK—THERMAL SENSE POWER OFF

Nofmaliy requires about
opens ~®—— half hour to cool and —— closes
* close pointjs.)
Fault * - B Thermal Sense Sw P ﬁ
—3] 200 ms* jeag— S
O01E-RY 11 (Fault sense} — 0000000000 01E-RY10 (Thermal) —d__e

Power Check Light _.___~ ____?
01E-RY6 (Power on) _ ()() ()

Normal power-oft sequence follows
the drop of 01E-RY6. See D-250

POWER CHECK—FAULT SENSE POWER OFF

Power Check Light — R

p—

01E-RY6 {Power on)

Normal power-off sequence follows
the drop of 01E-RY6. See D-250.

Power Off Switch . ee— 1] Thermal Reset Switch =y s—)
Manually . )
; * See D020 (Fault Indicators) operated Manually
\ for those conditions that use P : operated
the 200 ms delay. —+

Re A

1 pox?v?z}l cf,?,r Ready for power on
. .

o

v ” N N ’ v ‘ o . ' ’ . £ w o, . o s . “ ' \\‘ pe
T 0CO 00000 CCO0OCOC000000000C0CC0CCC0OO0OCO0(
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, Service Note: If an undervoltaQe LED is on but the power will not
3705-1 FAULT INDICATORS

remain on to scope the associated SCRs, the voltage
sequence can be made to hang up by removing the
filter card for the next voltage to sequence on. For
example: to scope the +6 V SCRs, remove the -30 V
filter card.

Power on voltage sequence:

1. ¥12V,-4V
2. +6V
. 3. 30V
There are 12 light-emiting diodes (LEDs) on one card
located on the control board at 01D-A1U4. When on,
these LEDs indicate the following fault conditions:
Overvoltage on any logic voltage

To scope the -30 V SCRs, prevent OIE-RY12-3 N/O
from making by removing the contact wire from the

relay.
QOvercurrent on the -4 V supply
One or more open SCR in the 4 V supply OXD—GATE
Undervoltage on any logic voltage
' Once a LED is on, it stays on even if power drops.

To turn the LED (s) off, press the Indicator Re- Level at which

set button located on the U4 card. sense relays pick,

The indi " duri LED turns on,

[ e indicators will not turn on during ‘power on reset’ . under-voltage . :

. - Causes Power | Duration Of Fault _ Action To Be Taken If
or while the Power Off‘ push button is prgssed. Con- LED #| Fault Indication Down Before Power Down causes.power Respective LED Is On
sequently, the LEDs will not assist you with a power- ) down -
on sequence probtem. Control Board i
Al fouk indhoati X . | {card side) 1. +6 V Overvoltage Yes 200 ms v +6.6 V o . ure 1

[ ] ault indications that cause power down turn on R ollow procedure for
the ‘power check’ light. ; - 2 __|*12V Owervoltage Yes 200 ms Hav checking SCRs in +12 V,
- 3 -12 V Overvoltage Yes 200 ms -14v +6 V, -30 V supplies
CARD U4 on D-150
j : 4 -30 V Overvoltage Yes 200 ms 37V
5 |4V Overvoltage Yes 200 ms 47V
6 -4V SCR (s) Open No —_— LED Turns On Follow procedure for
checking SCRs in -4 V
7 -4 V QOvercurrent Yes Immediate : 180 to 200 Ampere supply on D-170
Storage Thermistor 8: |4 V Undervoitage Yes ) Immediate -30Vto-35V
% 9 +6 V Undervoltage Yes Immediate +54 Vto t659 V
- Foli ed f
@ Q 10 +12 V Undervoltage Yes Immediate +9.0V to+10.0 vV checivi\:\grgéRsuifi?rz v,
INDICATOR R - _ B +6 V, -30 V supplies
RESET ‘ @ 1 12 V Undervoltage Yes_ Immediate 8.7 Vto 10.3‘V on D150 ¢
PUSH BUTTON Q@ D 12 130 V Undervoltage Yes Immediate 70V to-10.0V
; 2 Thermistor Characteristics
LED #12 (-30 V undervoltage) may be turned 5
on as a result of a defective storage thermistor. 4 20+
€
The thermistor is located in gate B below the core 5
array. An unused thermistor is located in gate C. ¥'_15 1
[
To check a thermistor: § 10 -
1. Pull the -30 V temperature tracking card b
from the S5 position of the associated con- 2 5
trol board. o
2. Use an ohmmeter to measure the thermistor resistance 0 —
between 0XD-A1S5813 and D13. ! T I !
3.. The characteristics of the thermistor are shown 50 60 70. 80 90 100
in the attached graph. The temperature can be T QF
assumed to be 10° F higher than the air tem- emperature
perature outside the 3705 covers. Replace
thermistors that have resistance readings out-
side a +30% range at the operating temperature.
4. Insert the card removed from the S5 position.
n LED No. 6 may turn on if the -4 volt supply is adjusted
beyond its normal range, or if the machine has undergone

gone a severe power-line disturbance.

3705-1 FAULT INDICA;TORS ; D'OZO )

PWR




3705-1 POWER
DISTRIBUTION

T -
3705-1 POWER DISTRIBUTION PPB-K1 PPB-CP1 ! Trans 15V 1-EPO
former Convenience
(EPO) (5 A) (in PPB) | 3 2 - Power ON/OFF
| Outlet Sequencing
3 - Fault Sensing
YZ003 {on Sequence Panel)
See note 1 YZ2041-043
for World
Single f o wiri “ Trade 3705
ing rame wiring - Used
= — e —— —— +20 V Regulator Card | R Ccs)‘;tr?)';
| 24 Vde {on Contro! Board) Board
3 Phase | PPB-CB2 | B YZ101
- : . ier
Input Voltage Fr:ﬁ‘;: PPB-CB1 (15 A) | PPB-CP2 ;I'O2”:::ns Card +30 Vdc (for +20 V regulator)
(in PPB) {Main CB) (Multiple (1A) {in PPB) {mounted on ‘
Frames) transformer T2} § -24 Vdc (for -6 V regulator) To +20 V Regulator Card
Y Z001 YZ003 in expansion frame
1.2 A - World trade YZ051 YZ051 Control Boards
except Japan
-6 V Regulator {on 6V g;?ﬁ: 00?
Sequence Panel) Boarcri
e See note 2
PPB-CB1 (Main CB) for World Y2081
. Trade 3705 To expansion frame .
Frames 220/235 V | 380/408 V 200 Vv 200 v Control Boards
Aot 208/230 v 50 Hz 50 Hz & Hz 50 Hz .y oTF ot N
Delta) (Wye) Japan J h )
Y i {dapan) , SCRs (10 Al
;ac to expansion
113705 ; 15 A 15 A 15 A 15 A 15 A frames 2, 3, I
st expansion frame 30 A 30 A 15 A “30 A 30 A and 4
2nd expansion frame 40 A 40 A 30 A 40 A 40 A :Il:?ans- -S1(?RV (0110’:;5)}32
3rd expansion frame 50 A 50 A 30 A 50 A 50 A LIPPB-K2 PPB-CP3 R 1 former : de
(Frame 1 AC) (8A} (mounted 1\{oltag‘e
)
VTR on bass) 12V 01F-CP3 Logic
NOTES FOR WORLD TRADE SCRs (30 AJ Gate
an
- Storage
Note 1 BV 01F-CP4 01A-TB1
. YZ071 SCRs (10 A) YZ075
For 220/235 V (Delta) or 380/408 V (Wye) 50 Hz D-150
power, jumper terminal block PPB-TB2 to obtain YZ071
220/235 V for the convenience outlet (see YZ013). )
SCR Control
For 200 V 60 Hz power (Japan), use PPB-CP1 (5A)
with transformer T1 to obtain 100 V for the con-
venience outlet (see YZ023).
3 phase ac
For 200 V 50 Hz power (Japan), only the PPB-K1 |
contactor is used with the convenience outlet SCR Controls
voltage of 200 V (see YZ033). ton Control
Board)
Ref D-190 -
Note 2 YZ121-161 (Sense Voltage)
For 220/235 V (Delta) or 380/408 V (Wye) 50 Hz T4 Trans-
8 o . PPB-CP4 former Meter Control
power, terminal block PPB-TB2 is jumpered to (8A) (mounted (on Control Board) Elapsed
obtain 220/235 V for all blowers and to connect on base) p——— Time
the neutral of the Wye input power to transformers YZ111 Meter
T3and T4.
Blowers ‘ ;Phase A"and 822(1)1703
(All blowers are single phase). 1 Logic gate blower ‘Phase B ac
: 2 Heat sink blowers - voltage for
LEGEND 2 BSM-1 blowers indicator lights
2 BSM-2 blowers (to Controt
. Panet)
PPB — Prlme. power box A B C
CcP — Circuit protector ' YZ003 D-210
¢ — Cir.cuit breaker To D040 YZ073 YZ111 To D040
SCR — Silicon controlled rectifier \
BSM — Basic storage module
_ . N . » ) . s e ‘ s PN
k : " ) i ) ™ ! ™ £ ™ @ o £ (4 “ (\“ ﬂ/ i A
P ‘ N U I / £ YA : f @ q 4) f ) L ) \ )
£ > NS L < . ( A QJD o J N . M ' S Y S RSP R

N
\:
A
AN
<
e
/
\
/!

D-030
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F D-0
3705-1 EXPANSION FRAME POWER DISTRIBUTION rom D-030
B
+30 Vdc
NOTE FOR WORLD TRADE Erorn D-030
e 220/235 V (Delta) or 380/408 V (Wye) 3 phase 50 Hz (A
expansion frames are jumpered to obtain 220/235V -
for all blowers and to connect the neutral of the Wye +20 V Regulator Card .
input power to transformers T3 and T4. See YZ015. ' (on Control Board) 6 Vdc
+20 Vde Used on
Used on Control
3 phase Input Control Board Board
voltage from :
. 3705
See note for
World Trade .
expansion \
frames 30V 01F CP1
SCRs (10 A)
T3 Trans- 12V 01F-CP2
PPB-K1
former |- SCRs (10 A)
— PPB_CB1 (Frame 2,3, - PPB-CP1 1 (mounted "
(15 A) ordac) 8 A) on base)
- —— +12V 01F-CP3
" YZ005 SCR (30 A de
YZ005 : ) Voltage
to
+6 V 01F-CP4 g Logic -
S 10 Gate
Y2071 GRs (10 A) and
D-150 Storage
" YZ0o71
01A-TB1
YZz077
SCR control
T4 Trans-
PPB-CP2 former
(8 A) | (mounted
on base) 3 phase ac
. SCR Controls
Blowers (on Controt
1 Logic gate blower Board)
2 Heatsink blowers Ref D-190
2 - BSM-1 blowers YZ073
2 BSM-Zblowers YZ121-161 (Sense Voltage)
YZ005 .
3705-1 EXPANSION FRAME . ‘
POWER DISTRIBUTION D-040

PWR




3705-1 POWER-ON SEQUENCE

® Shows the sequence of events that occur during normal
power-on operation (1) when the Local/Remote Power
switch is set to the LOCAL position, and the Power On
switch is depressed, or (2) when the Local/Remote Power
switch is set to the REMOTE position, and the host CPU
brings power up.

n The 4 second delays are located on P8
on the Sequence Panel gate O1E.

' 3705-1 POWER-ON SEQUENCE D_050

Contact or action causing pickup Power Supply Components or Action * Timing Relationships
EPO-J (1, 2,3, or 4) YZ051 | PPB-K1 (EPO) Wor—mlam o120
PPB-K1 #1 point vZ051 | 01E-RY9 (Remote) Remote position of Local/Remote Power Switeh |
: Local position of Local/Remote Power Switch
Press Power On Switch YZ053 Power On switch- or CPU Power On R —
Local Power On Switch or CPU Power On YZ053 01E-RY6 (Power On) —
01E-RY6-9 YZ053 Power Check Light A=, :
01E-RY6-12 N/O Y2054 | Power On Reset A ———
01E-RY6-2 Y Z055 01E-RY13 (Power Off Override)
01E-RY6-11 YZ055 01E-HD1 (ac contactors on) D-090
01E-HD1-1 YZ052 PPB-K2 (ac to 3705)
PPB-K2 #4 point (3705) YZ052 | PPB-K1 (ac to Expansion frame #1)
PPB-K1 #4 point {Expansion frame 1) YZ052 PPB-K1 (ac to Expansion frame #2)
PPB-K1 #4 point (Expansion frame 2) Y2052 | PPB-K1 (acto Expansion frame #3)
ac applied to each frame YZ005 +12V,-12V, -4 V (every frame) »
+12 V,-12 V, 4 V up in each frame WYZ101 +12 V,-12 V, 4 V sense relays :
Transistor that picks +12 V,-12 V, -4 V sense relay ~ YZ101 Ground for +6 V sequence M%ﬁ +1 V (approx.)
+12 V,-12 V, 4 V sense relay points in each frame Y2056 | O1E-RY1 (+12V,-12V, 4 V up) a— :esuzi' — D-080
01E-RY1-4 YZ055 OXF-HD1 (Turn on +6 V)
OXF-HD1-(1&2) YZ071 +6 volts (all frames)
+6V up in each frame Yz101 +6 V sense relays
Transistor that picks +6 V sense relay YZ101 Ground for -30 V sequence +20 V approx. — +1 V (approx.)
+6 V sense relay points in each frame YZ056 01E-RY2 (+6 V up) D-O')O
01E-RY2-3 YZ055 | OXF-HD2 (Turn on 30 V)
OXF-HD2-(1, 2, 3) Y2071 -30 voits (all frames)
-30 V up in each frame YZ101 -30 V sense relays
RY3-1 N/C YZ054 Power-Oﬁ Reset Controlled | +24 Vdc (Blocks Power Fault Indicators) Ground
-30 V sense relay points in each frame YZ056 . O1E-RY12 (-30 V up)
01E-RY12-3 YZ053 01E-RY3 (Sequence complete) n —> 3;23 f— ID-060
O01E-RY3-10N/O YZ053 Power ON Light EEEE—
CCCO000000C0000CT 00T 000000
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3705-1 MAINTENANCE CHARTS AND PROCEDURES

Trouble: Power-on failure

POWER ON SEQUENCE

® This procedure is based on the fact that a failure results in r_ — —— ——— - —— — —|
the power-on sequence hanging at the failure point. -
i . 1 . Power control
® A procedure to isolate the failing frame for power-on s -.-%»ﬁ.m.l Prevents a thermal condition Turn off PPB-CB1 . . cable plug |
problems on multiframe machines is within area outlined. R gt‘g‘i;?:rsgxg_ control mblji__ {main CB in 3705) Configuration gosigcg\oo
: ee
® Check lists used in this flowchart are not all inclusive, . l I |
but assist you in locating the problem more readily.- 370.5 01E-P1
Following the check list is a logic page reference for : Pull th | ;Std Expans!on l;rame g} ggg l
. . . . u e power contro n xpansion Frame -
your use when the check list does not pin point the cable plug associated 3rd  Expansion Frame 01E-P4
problem. I ! with the highest config-
uration.
Notes: [ ca s must be pre> I
1. 424 Vdc can be 420 V to +35 V depending on loading / , in all positions that do not
and input line voltage. k l
2. 24 Vdc can be -20 V to -35 V depending on loading .
and input line voltage. : :’78!\?';9%“32317\/'66:2
3. +30 Vdc can be +25 V to +40 V depending on loading removed contr‘cr)ll ca%le
and input line voltage. ) . plug position. Dummy
4. Verify that all CPU interfaces are disabled to avoid card included in ship-
channel errors when powering down. ping group.
SAFETY - Observe normal safety practices when servicing N |

this power supply. Turn on PPB-CB1

Press Power On

Power must be off in the 3705 whenever a card is to be substituted or replaced.

Connect the 1/0 interface cables to bypass the 3705
when you are working on a power supply voltage
sequence problem. The 3705 relies on power
sequencing during power on and off to prevent the
drivers and receivers from generating noise on the
channel interface signal lines.

3705 power Yes

up

Trouble is in the

Press Power Off bypassed frame I
INTERPRETATION OF DECISION BLOCK PATHS | Turn off PPB-CB1 I
Yes—Normal operation in which the relay picks.and holds according to the power-on sequence | I
chart on D-050 and drops according to the power-down sequence chart on page D-250. I ?rfrsrf z?f"";;ggm
No—The relay fails to pick. ‘ I Remove inserted dummy - I |
Momentarily picks but doesn’t hold—Do not take either the Yes or No path. This is a failure and card and replug the Remove inserted dummy
you should determine why the relay did not hold up. : L‘;g‘lz"e‘j power control card and replug the l
‘ . L . removed power control
| cable. |
‘ l I Pull the power control 01E-P1
l cable plug for the next the last plug
End of power-on higher position. removed
reset l » |
o __: Sequence complete |
y ) Ref-YZ053 . Turn off Power I Trouble is common I
01E-RY3 es Check light to all frames
pick I | l
Turn on Power I } | '
On light ' Turn on PPB-CB1 ‘
] l Press Power On '
Sequenced up _J
< correctly ) l—_-—.——._——_—_—_——,—_——_— — — — ——
To D070 -
3705-1 MAINTENANCE CHARTS AND
PROCEDURES D'OGO




3705-1 MAINTENANCE CHARTS AND PROCEDURES, PART 2

From D060

Yes

01E-RY2

—
! 46 Vup
_ = Ret-vZos6

picy

" Yes

Swap RY3 and RY6

RY6 position
pick

Check RY3
base contacts

C

) C

Replace RY6
(original RY3)

&)

To D080

_—

Input to time delay | S —

P

Bad connection at
01E-J8-B

-
RY3-2 N/O points used for !
instant drop of time delay.

L
Output of time delay !
" 4 sec. after input |

)

Bad connection at
O1EP8-A

—

Yes

T —

Yes

1
30Vup I

Ref-YZ056 [~ — —.

——— e}

Approx.
gnd. at

01E-RY3 'B’ coil

side

+24 V at
Q1E-P8-£

01E-RY3-2 N/O

shorted

Approx
gnd. at
01E-P8-A

Remote

Replace card a
01E-P8

—

OXF-HD2 pick No

3705-1 MAINTENANCE CHARTS AND
PROCEDURES, PART 2 :

D-070

—_—
t Turnon-30 V
— =1 Ref-YZ055

in all frames

-30 V to all frames

-30 V sense relays pick
in each control board
(0XD-G4) Ref-YZ101

I Check for -30 V

| _ — 7} at memory T8-1
e

- +24 Vdc
at 01E-RY2-3
N/O

0XF-HD2 pick
in.any frame

Check for +24 Vdc
across 0XF-HD2 coil
of relay that didn't -

+24 Vdc at
01E-P8-F

pick
Ref-YZ055 )
01E-RY12 No [ '
pick C ) C:\’eplace card O1E-P8 in)
Ref-YZ055 sequence panel (location
— s of diode)
/,; YZ053
betwoen ‘A —
—_— —
side e()1 E-RY3 coil Sequence ground L ﬁg}’ﬂffﬁ g’e;"'he"
and ground Ref-YZ141 Hiaa -~ 1 D-050

Check 01E-RY12-3 N/O

[

Check diode 01E-D9
{mounted on EC2 between
cand f)

Local Power
Remote sw
position

Check +24 Vdc at:
1.01E-RY9-1 op.
2.01E-RY6-3 N/O

1

C Ref-YZ053 ’

1

Check for +24 Vdc at
1. EPQ-J1-6
2.01E-RY3-5 op.

3. 01E-RY9-1 op.

1

t
), ; C Ref-YZ053 )

Trouble isolated
to a frame

_—

Approx
+1 V at
0XD-A1R4B13

Check for +24 Vdc
Yes across 01E-RY12 coil

]

Check O1E-RY6-6 N/O
r Replace card
Ref-YZ056 at OXD-A1G4

¢ ;
| Method to check:
A +24 Vdc at 0XD-A1G4G13
=" I'and OXD-A1G4B13 (YZ101) |

C

+1 V at
0XD-A1G4G02

Scope the -30 V
SCRes, filter card,
and SCR control
cards per D-150

and D-190. Re-

place bad component
when required.

D
)

Check thermister
See D—020

30V
sense relay
picking in failing
frame

Check circuit
Ref-YZ101

Adjust pot on card

OXD—A—1R4 if voltage

ee YZ056 for
sequence panel connectors

is outside the graph limit

(see D—230). Measure at
OXD—A1C6E04.

-30 V at
0XD-A1G4B04
(Yz101)

Replace card at
0XD-A1G4

=)

_ 4 Ref-yZ071
- i

e

Yes

-30 V at
OXF-HD2-2
N/O

Check circuit to
gate OXD
Ref-YZ075-077

)
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3705-1 MAINTENANCE CHARTS AND PROCEDURES, PART 3

-—

OXF-HD1 No

Pr—

,1' Turn on +6 V

| —

From D-070

pick in all
framy )
f Yes
4V,+12 V.up OXF-HD1
— "*l Ref-Y 2056 *6 V toall frames pick in any No
01E-RY1 Yes frame
pick +6 V sense relays pick
S 1 .
in card 0XD-A1G4 on [~ —=~{ Reed relays (RR3) A No
No each control board. L________ Y Z055

Method to check: ;
+24 Vdc at 0XD-A1G4G08 [
and at 0XD-A1G4G09 |
see YZ101 |

See YZ056 for sequence
panel connectors

.

Yes

Has

+6 V
sense relay
picking in failing
frame

Check OXF-CP4

-

Replace card at
OXD-A1G4

Check circuit to gate OXD
Ref-YZ075-077

)

To D-090

+6Vat
0XD-A1G4B03
YZ101

+6 V at
OXF-HD1,2 op

Check 01E-RY6-5 N/O

( Ref-YZ056 )

Check for +24 Vdc across

OXF-HD1 of relay that
didn‘t pick

Check 01E-RY14 N/O

+1 Vat

—

Approx.
+1V at
0XD-A1M4B13

. 0XD-A1G4G05
YZ101

C

Check circuit
Ref-YZ101

Scope the +6 V SCRs,
filter card, and SCR
control cards per D-150
and D-190. Replace bad
component when re-
quired,

Replace card at
0XD-A1G4

Adjust pot on card
O0XD-A1M4 if voltage is
outside the +5.76 V to
+6.24 V range. Measure
at OXD-AT1B6A04.
See D-230

trouble No
been isolated l
toa fram/ l |
Check for +24 Vdc
Yes across 01E-RY2 coil Check connectors Replace card at 01E-P8
Ref-YZ055 Ref YZ055 {location of diode)

e

J
He
- IRef-YZH'ﬂ
L

round for +6 V sequence

37051 MAINTENANCE CHARTS AND
PROCEDURES, PART 3

D-080




3705-1 MAINTENA.NCE CHARTS AND PROCEDURES, PART 4

"From D-080

-24 Vdc is gated to
-6 V regulator

+30 Vdc is gated to |
— +20 V regulator J 22%5 b::t\/i\::zrs should
_+ Contactors on - “ Ref-g(eZOBZQ
-~ Ref-YZ055 ~ |
01&-HD1 Yes
" pick PPB-K2 No
pick 1
‘ Check for +24 Vdc at
o 1 i (1) 01E-HD1-1 N/O
actothe3705 | — — — — Yes (2) 01E-P1-C /
J— |
No Expansion frame
present Ref-YZ052
Yes
lovmre shauld 1
Blowers should - —
be operating .~ — T —
Expansion frame #1 No
PPB-K1 pick 1
—_— ’ Check for +24 Vdc at
c to Ex i (1) 3705 PPB-K2-4
P #F;ans'on j— — e — — — —— — ] Yes {2} 01E-P2-C
R — |
L No Expansion frame v
» present - Ref-YZ052
Yes
Blowers should || e
be operating T ~ T~ T~ T T T T No
Expansion frame #2
PPB-K1
pick
?c - Ega;nsion - - - — = Yes Check for +24 Vdc at
rame : ;
—_— ] (1) Expansion frame #1
PPB-K1-4
L No Expansion frame (2) 1E-P3-C
3 present ]
Ref-YZ052
—_—— Yes .
Blowers should |- — — — — — _
be operating - N
—_— .
Expansion frame #3 °
veT—— PPB-K1 pick 1
pansion - N
: = — Check for +24 Vdc at
frame #3 — {1) Expansion frame #2
T — Yes PPB-K14
{2) 01E-P4AC
- _ |
+12V,-12V,and 4 V —1|2 V?(V sense
must be up to pickthese |__ __ __ _ - _ -relay picksin Ref-YZ052
Reed relays (RR1) | card OXD-A1G4 in
Check for: | each control board
+12 V at 0XD-A1G4B08 | '
-12.V at 0XD-A1G4B09 |
-4V at 0OXD-A1G4D13 |
See YZ101 | Trouble
D = isolated to a
" ‘ frame
“To D-120 : To D-100
PN £ pa & "1 N /‘("‘W‘ £ A m\ ‘m‘ A ™ ‘ f » m f\'f'\

See YZ056 for
01E-RY1 pick
circuit

Any

+12 V, 4 V sense ves

3705-1 MAINTENANCE CHARTS AND
PROCEDURES, PART 4

From D-10C

()

l Method to check

+24 Vdc at 0XD-A1G4G10
and at 0XD-A1G4G12

- L Ref-YZ101

relays up in any
frame

To D-100

RY1-1 N/O points '

used for instant L_
drop of time delay

See YZ056 i

I

[ Input to time

I _. 4 delay

No l Ref-YZ056

Approx Yes

+24 Vdc at
01E-J8-Q

Check circuit
Ref-YZ056
gnd at
01E-RY1 ‘B’ coil ‘ B
side
’ Swap RY1 and RY2

No
Yes
No
( Replace RY2 >
Check RY1
contacts
+24 Vdc No
at 01 E-P8-Q

Bad connection
atd8-Q

Y.
O1E-RY1-1 N/O b

shorted

APProx
gnd at
DIE-PBP

" Bad tonnection at J8-P- )
Ref-YZ056 ’

Replace card )
k at D1E-P8

P 4 A N ,(w\ (f’”\, (‘,f—\]\\

N L

VEY
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'3705-1 MAINTENANCE CHARTS AND PROCEDURES, PART 5 From D090

From D-090

+20 V supply can be +19 V to +21 V.
Rippte must not exceed 100 mV

peak-to-peak.

01E-HD1-3

Method to check: !
+24 Vdc at 0XD-A1G4G10 |
and at 0XD-A1G4G12
Ref-YZ101 |
’ Yes

P~

+12V,
-4 V sense relay

To D090

up in failing
frame

T Check #20 V regulator
— 4 Ret.vzio1

#30 Vdic
at OXD-A1U2DO5

+30 Ydc
at OTE-HD1-3

: - +20 Vdc No
| ' . ] i ] Check Circuit )
Plunger will protrude | ?h%gk# P2 1 Ref-gggg Ref-YZ2051 at Oxg?:gmm
farther if tripped | 2 O1F-CP3 | |
. ) . .

1 After pushing in

CP plunger {to reset
{ CP) and powering up
L

//

cP

trip again

SMS socket aItachecT‘ -
to transformer T2 il

No

+30 Vdc
at PPB-T2-31P
{3705}

Replace SMS card at T2-J1
Ref-YZ051

Check circuit

)

Ref-YZ051
To D-130
No -6 Vdc,
No 3705 the at 0XD-A1G4D02
failing frame YZ191
& Yes

Check PPB-CP1 and PPB-
CP2 in failing frame

‘Check PPB-CP3 and
PPB-CP4

Yes

To D-130

l after pushing in CP
_ J plunger (to reset CP)
— | and powering up

L

cp
trip again

+20 V at

SMS socket attached to —
transformer T2 i -

-24 Vdc

at PPB-T2-J1-A
(3705)

’ Replace -6V regulator Scope AC reference and
?;'3:1308 SMS card at at O1E-HST reset cards per D-190
Ref-YZ051 Ref-YZ121,131,161

ooy | PO9 Ty 0 vae No 0XD-A1G4B12
D10 [ YZ191
Regulator . -
Check input and output
+30 Vdc D05 b1 of +20 V regutator card
: D06 D12 at OXD-A1U2
oxp-A1u2 [ D13 +20 V supply can be +19 V to +21 V.
Ripple must not exceed 100 mV

Y2101 peak-to-peak.

5

01E-HD1-3

6V at +20 Vdc D09 +20 V
-6 V supply can be 5.5 V t0 -6.5 V. 0XD-A1F2D02 at 0XD-A1U2D13_~ +20 V D10 |
- Ripple must not exceed 100 mV YzZi21 Regulator y
peak-to-peak. , 30 Vde ‘ pos!| . D11 —¢
| D12——4¢
R -6 IV a -6 Vdc —S ) bos
-24 Vde. souter b| . Check input and output Check circuit , Replace card oxp-atuz | P13
Mounted on ps of -6V regufator Ref-YZ101 0XD-A1U2 YZ101
Sequence ) } To D-110
panel 01E d .
01E-EC3
YZ051 -

3705-1 MAINTENANCE CHARTS AND
PROCEDURES, PART 5 -

'D-100




3705-1 MAINTENANCE CHARTS AND
PROCEDURES, PART 6 D'1 10

-3705-1 MAINTENANCE CHARTS AND PROCEDURES, PART 6

From D-100

+12 V sense

at OXD-A1G4B08 N2
YZ101
Check +12 V sense at
jumper bus OXA-TB1-1
No -12 V sense
at 0XD-A1G4B09
YZ101
Scope the +12 V SCRs,
- filter card, and SCR
Check -12 V sense at control cards per
jumper bus OXA-TB1-3 D-150 and D-190. Re-
place bad component when
required.
4V sense
at 0XD-A1G4D13 Yes
YZ101
Scope the -12 V SCRs, :
filter card, and SCR Adjust pot. on card
control cards per ' ' Ne OXD-ATM3 1f the vot-
D-150 and D-190. Re- age is outside toler-
placg bgd component when . ance (see D-230)
required. Check 4 V at ’ Replace card at .
A 01A-W2-6 0XD-A1G4 -

Adjust pot. on card

OXD-A1S2 if the voltage Scope the 4 V SCRs,

is outside tolerance filter card, and SCR
{see D-230) control cards per D-170

and D-190. Replace bad
component when required.

Adjust pot. on card
0XD-A1H2 if the volt-
age is outside the
416V t0-3.84V
range when measured at
0XD-A1B6E04.
See D-230.

e oo }» £ P A (,qf—m‘; '/( N ’A’/ﬁ} ﬂ (r\ : /f/—\\ (T"w\ (‘w\ C{W\ @ (T\) ’ . /{,.,% M'\ . p\) J o ﬁ"'“""‘ :.c!' o, \4, . £ /’”\‘ _1 ,ﬂ(-«-%\ ‘/‘(-,%\ { ﬂ\t ﬂ,m S . ,f"”'.v\} ﬂ,
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3705-1 MAINTENANCE CHARTS AND PROCEDURES, PART 7

From D-090

———
_ — Ref-YZ055
-
+24 Vdc v
at 01E-RY6-11 e
EPO cable op i
plugged in /
appropriate connectog Check HD1 coil
YZ051
Plug EPO cable
into appropriate :
+24 Vdc to connector +24 Vdc No
sequence relays a ‘ at 01E-RY3-11
Temporarily jumper 'N/C
EPO-JX pins 1to 2
- Repair point
ac power to convenience
outlets j
+24-Vdc No
at 01E-P8-G .
Local/Remote Local
Powe'zr. SW . Open J8-G connection
position :
Remove EPO-JX |
Remote jumper No

+24 Vdc

I

' ’ Check EPO cable and :

associated CPU - .

o Check: . .

. G—Local/Remote swith » ; » ‘

2-PPB-K1-1 points : : : : Replace card-at 01E-P8

> < » ( Ref-YZ055 ) C(chation of diode) )
) . ‘ Remove EPQ-JX

A CPU or channel power on
must be initiated to provide
a contact closure within

the CPU. This closure re-
turns +24 Vdc to the EPO

at 01E-P8-C

01E-RY9
pick

jumper

panel (JX-6) Power On pushbutton : ' Yes +24 Vdce
must be pressed ’ 1 at 5201"])(
[ o

_— - Power on

Check for open
coil on PPB-K1

)

01E-RY6
pick

YZ053 Yes 3 phase
PPB-T2 transformer
. ' . . Output 7
Check for +24 Vdc at - ;I Yes : . Replace 3705 PPB-SMS1 :
(1) 01E-RY3-5 op : . rectifier card {mounted
(2) O1E-RY9-1 op : Power on reset \_on transformer T2) ‘
(3) Power Off sw , begins Input 24.4-33.3 Vac 19.2-26.4 Vac
. ) Phase rms - rms
Check PPB-CP2, .
l v o PP(?"E‘B?r,PPB“CFfv hase 1 PPB-TB4-1to R | PPB-TB4-1to B
Check for ground at v Check for +24 Vdc at ?S““ b%g‘oli;“t voltage phas PPB-TB4-1to D | PPB-TB4-1to C
O1E-RY114 N/C . (1) Power on sw .
‘ . » (2) 01E-RY34 N/C hase 2 PPB-TB4-1t0 E | PPB-TB4-1t0F
[ . : : (3) 01E-RY9-1 op phase PPB-TB4-1to H | PPB-TB4-1toG
q ) (4) Power Off sw :
Ref-YZ053 i ) phase 3 PPB-TB4-1to J PPB-TB4-1 to K
» ) J . PPB-TB4-1 to M PPB-TB4-1 to L
"~ Check for ground at . Notes: )
01E-RY11-4 N/O ; o 1. Remove rectifier card from socket T2-J1.
[ - ) ) 2. Use an ac meter to measure between the
i ‘ T2-J1 connectors indicated in the above
. chart and PPB-TB4-1.
. Ref-YZ053 ‘ 3. Arange of good outputs for the no-load
condition is shown above the columns.,

37051 -MAINTENANCE CHARTS AND
PROCEDURES, PART 7 D‘1 20
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3705-1 MAINTENANCE CHARTS AND PROCEDURES, PART 8

From D-100

——
__1 Circuit protector

L trips continuously

| PPB CPX

Test for shorted SCR in the power supply
associated with the tripping circuit pro-
tector per D-150 or D-170. The fault
indicator (D-020) indicates undervoltage,
if the failure did not occur during power-
on sequence. Reset the fault indicator, If
power does not stay on long enough to
scope the SCRs, proceed to the ohmmeter
checks of the SCRs.

Replace bad SCR
per D-160 or 180

protector that trips.

Follow the instructions below for the
voltage associated with the circuit

ol
N4

P : .
sg;vglry Disconnect Add
-4V ® Laminar bus lugs at Jumper between
0XA-TB16,7,8,9,10,11,13 | O0XA-TB1-13and
0XA-W2-6.
® Storage gate B lead (This jumper re- 3
at Mem TB9O . establishes the -4 V. [
) sense connection :
® Storage gate C leads needed to bring
at Mem TB-10 power up.) i
+12V Laminar bus lugs at none .,3
OXA-TB1-1 and 2 32
12V Laminar bus lugs at none
0XA-TB1-3and 4
+6 V o Laminar bus lugs at
O0XA-TB1-5 and 12
o Storage gate B leads
at Mem TBS none
® Storage gate C leads See D-140
at Mem TB-6
S
"Remove the -30 V filter
card at 0OXD-A1R4 to
prevent -30 V from
coming up whenever X
the +6 V leads are re-
moved from Mem TB-5,
6, or component damage
may occur in the BSM
30V e Storage gate B leads
at Mem TB1
e Storage gate C leads none
at Mem TB-2
AT AT TS o T A N ATI G T G T A
N N JL ¥ NS N N N N R S

3705-1 MAINTENANCE CHARTS AND
PROCEDURES, PART 8

Power up to verify that the circuit
protector did not trip again

' D-130

Test for shorted filter
capacitor.

‘the capacitor (to ensure it has discharged)

Power down. Measure the voltage across

before touching any leads. Remove one
capacitor terminal lead at a time. The
jumper to the next capacitor must be con-
nected to the removed lead by a screw
and nut, or control of the power supply
will not be established ence the shorted
capacitor is removed from the circuit.
Power up.

Circuit pro-
tector trips
again

Determine which lead causes the
circuit protector to trip by power-
ing up after replacing the laminar
bus lugs and storage gate leads one
at a time. Replace -30 V filter card.

Power down.
Replace shorted
capacitor

Last
Capacitor of
that voltage

checked

| No shorted
™ ™ 7 capacitor

Connect removed
lead to capacitor

f > Ay

Isolate the short to a logic board
by removing the laminar bus or
storage voltage jumpers to each board

Before removing or reinstalling the
laminar bus jumpers from/to a board,
power must be off until the jumpers
are all off/on. |f power is turned on
with only part of the jumpers attached,
the current required by the board as-
sembly could exceed the capacity of
the board pins and burn them off.

C

Isolate to a card by
removing cards.
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) . REMOVE .LEADS FROM Memory
3705-1 DC VOLTAGE DISTRIBUTION THIS SIDE OF MEM TB & T8
TO DISCONNECT LOAD 2 @

1
T OXA -W1 Gate B <t:%___ﬁ< -30 V (From supply) )
T 30V ~ I -30 V 'SENSE
Gate C -
‘ - 3 % c1
Common { sere® <t__— 4 B -30 V Common -
; : Common
Gate C
ate <£: 5 2‘ 6V
to OXF capacitor plate ground +6V Gate B <E : -
5 ™~ ‘ 6 V SENSE
to adjacent frame Gate C ‘E Lt
Gate B ‘E |———————a] Common
Common - s S . +6 V Common
Gate C <E = Common
9
Upper Gate B <E 4V
. Lami- » 4V 8 10 4v
réar , Gate C -} -
us :
P +12 V SENSE : _@-11%_
. N Thermal 12
(‘ +12 V (From supply) Switches ;M13 s Thermal
- P -12 V SENSE W@r [ Sense
?‘ -12 V (From supply) 14 Circuitry
‘ N +6V L
- _ Q=2
G OXA - W2 @ @
A g OIF C20 (-)
T
E AV From B 0IF C17 ()
) supply 4V
A : |
-l 4V From
supply
4V
4V From
o ———etll] supply
hY >
(=& +6 V (From supply)
4) QD - 4V SENSE
Lower 14
Lami- Q)
B @ @ Logic - YZ075 or YZ077
@l 1@
@)» 8@
@ I 21 9 @ : e Do not remove any of the wires labeled SENSE
2 com ) ; e Do not remove any of the terminal board (TB)
@ 22 10 @ﬁ jumpers which connect a voltage with its sense
@ com . : lead. ‘
: e Do not bend the laminar bus tab too sharply
: ! ) because it may crack upon straightening.
. ) To -4 V overcurrent
4V -—-———( and open SCR detection
Shunt —-| ) .
) ©F From 0XG - W1
4 V current i AN
determined by r—\l (
measuring the DC Diode D%S_/\ ) From L1 -2
voltage across the (anode) R1 :
Shunt between Note: Capacitor should be physically
7
Aand B. - Gnd & separated from the resistor

50 mV =150 A . because the heat produced by the
resistor may harm the capacitor.

3705-1 DC VOLTAGE DISTRIBUTION D'1 40




CHECKING t12 V, +6 V, -30 V SCR’S
Note: See D-560 for similar information on a

3705-11 with only two or three cards in the

OXD power control gate.

For -4 V/, see D-170

Because the wave shapes for the £12 V, +6'V, and
-30 V are similar, only representative samples

are shown.

1 Setup the scope as follows:
Sync the scope on LINE.

Horizontal sweep at 2 ms/divn
Vertical sweep-appropriate to voltage

2 Putthe scope probe on terminal 1 of the choke
for the voltage being tested (see chart below).
See for the location of the choke.

Voltage Choke
+6 V L2
12V L3
30 vV L4
+12 V- L5

3 There should be six pulses within 16.7 ms as
(20.0 ms for 50Hz).

shown in

a. If one pulse is missing as shown in
, the problem is most likely

an open SCR’.

b. To locate an ‘open SCR’, scope the
SCR cathodes at the O0XD-A1xxxxXx
points in m The cathode wave

Lower section of Gate OXF

shape for a good SCR is shown m .
When an SCR does not

conduct, the cathode wave shape
has no ‘step’ in the negative going

.

c. |f two pulses are missing as shown in ,
the problem is most likely a bad SCR
control card since one SCR control card

'shows the SCR

control card tuat drives the appropriate

portion, as shown in

drives two SCRs.

SCRs for each voltage.

SERVICE AID

The SCR control cards that drive the SCR
are all interchangeable within a power supply

or with another power supply.

Capacitor Bank

B NORMAL OPERATION +6 V at L2-1
Horz — 2 ms/divn
Vert — 2 V/divn
Sync - Line

0000

AN
-

ONE SCR OPEN

+12 V at L61
Horz — 2’ms/divn

Vert — 10 v/divn

Sync — Line

3705-11

Note: Not applicable to a 3705-11 with only two or
three cards in the O XD power control gate.

01F-HD2 applies +12 V to the basic frame logic.

OXF-HD2 applies +12 V to the expansion frame logic and turns on
the -30 V power supply if one is present.

Voltage | Filter Card | SCR NO. SCR Control SCR Cathode
Card OXD-ATXXXXX
30V R4 1 N4 A4B04
See 2 P4 A4BO5
3705-11 3 Q4 A4B07
below 4 Q4 A4B09
5 P4 A4B10
6 N4 A4B12
+6 V M4 9 J4 C4B04
10 ‘K4 C4B05
11 L4 C4B07
12 L4 - C4B09
13 K4 C4B10
14 J4 C4B12
12V S2 17 P2 A5B04
18 Q2 A5B05
19 R2 A5B07
20 R2 A5B09
21 Q2 A5B10
22 P2 A5B12
+12V M2 25 J2 CbB04
26 K2 C5B05
27 L2 C5B07
28 L2 C5B09
29 K2 C5B10
30 J2 C5B12
3705-11

O0C 00000000

Basic frame: -30 V SCR control cards are not installed since the
-30 V is never used. The -30 V power supply components may
not be installed in some machines.

Expansion frames: The -30 V power supply components may or
may not be installed. If installed, the -30 V is only used for
power-up sensing.

TNL 8Y27-1263 (3 OCT 1980) to SY27-0107-6

CHECKING 112 V, +6 V, -30 V SCR'S

Upper — CATHODE OF GOOD SCR (+12 V) at 0XD-A1C5B12
Lower — RAMP at 0XD-A1J2B09
Horz — 2 ms/divn
Sync — Line
Vert — Upper — 20 v/divn
Lower — 10 v/divn

Upper — CATHODE OF OPEN SCR (+12 V) at 0XD-A1C5B12
Lower — RAMP at 0XD-A1J2B09
Horz — 2 ms/divn
Sync — Line
Vert — Upper — 20 v/divn
Lower — 10 v/divn

BAD SCR CONTROL CARD-1 PHASE NOT FIRING
2 SCRs -30 V at L4-1

Horz — 2 ms/divn

Vert — 20 V/divn

Sync — Line

D-150

1000000000

|
\
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CHECKING +12V,+6V,-30V SCR’S, PART 2

6. Test for ‘gate’ to ‘cathode’ shorts

4 Press Power Off push button. Turn off PPB-CB1, the
a. Remove the three SCR control cards

main CB in the 3705. Remove the appropriate SCR

control cards, PN 5862617, associated with the . .

X associated with that voltage (see E
shorted SCR (see [BJ on D-150). Tur on PPB.CBI1. on D-150). .
' b. Use-an ohmmeter to measure the

Press Power On pus'h button.

B If one SCR is shorted, the wave shape will be similar
.

6 If the wave shapes are good, insert the SCR control
cards removed in paragraph 4.

resistance between the gate and

cathode of each SCR (see ).

Readings of 50 ohms or greater in -
both forward and reversed direc-
tions indicate no short. A reading
of only a few ohms indicates a
short.

7. Unsolder the leads to the bad SCR.
8. Remove the nut and lockwasher that.
LOCATING THE SHORTED SCR gglg the SCR to the heat sink and remove
9. Mount the new SCR on heat sink.
10. Resolder leads to proper SCR terminals.
;' ;g::o?/g:epa?—s(i;r?lz cover 11. 'Slide the heat sink into the tower so the
’ : rear slots engage the insulators.
3. Efe:;ovs 2t50fel\:vs;hat hold.therfront edge 12. Replace 2 frgngt screws—make sure the One SCR Shorted + 6 V at L2-1
¢ heat sink that contains the bad front slots engage the insulators. If washers - Horz — 2 ms/dvn
SCR (seemfor heat sink locations). were used with these screws, discard them. Vert — 5 Y/divn
4. Pull'the heat sink assembly to the front of 13 ‘gg;?:g; ?"‘;ea?soirl]ﬁ"gg";e‘:sed' Sync — Line
the towe,r . P . 14. Make sure the SCR control cards
5. Test for ‘anode’ to ‘cathode’ shorts associated with this voltage are
a. Remove the three center tap leads removed. Bring power up and
from the secondary winding of ensure there is no voltage at the ‘ -30 vV +6V
transformer T3 as specified in the respective measurement point May not be installed SCR SCR
following table. (see D-230). Turn power off. in a 3705-11 % Heat Heat
Use an ohmmeter to measure Sink Y, Sink
between pins JO5 and B13 on
Voltage Remove 3 Xmfr leads at: the removed SCR control cards. Is-l(e:e?t
If the reading is 150 ohms, Sinks
30V T3-TB1-9 replace the SCR control card. -12V +12V
Readings of 10 ohms or less are IS-QCH 'S_|CR
12V -TB1- . normal. Repeat measurements leat leat
1318119 Ref: Y2071 between GO2 and GO4. Sink Sink
TR 15. Reinsert good SCR control cards. .
2V T3-TB1-11 16. Replace the center tap leads removed
in (6). n Gate 01G Heat
6V T3-TB1-12 17. Turn on PPB-CB1 and power up Sink Locations.
to verify the repair

b. Use an ohmmeter to determine which
SCR is shorted. A shorted SCR may appear
as a direct short with a low resistance
between the cathode and anode, or may

appear as a diode, with a high resistance Gate
in one direction and a low resistance in — Anode
the other. A good SCR has a high reading

between the cathode and anode in both Cathode | |
directions. Check all SCRs on the heat

sink.

) ; SCR

PWR

GND

CHECKING 12 Vv, +6.V, -30 V SCR'S,
PART 2

D-160




TNL 8Y27-1253 (3 OCT 1980) to SY27-0107-6

CHECKING -4 V SCR'S D"1 70

Note: See D-660 for similar information A
on a 3705-11 with only two or three cards "I"I."l"E.‘l
in the OXD power control gate. i
For i1 2 V' +6 V’ -30 V' see D-150. ul"l"l."i ‘l
1 set up the scope as follows: Ir‘l"l."g
Sync — Line

Horizontal sweep — 2 ms/divn
Vertical sweep — appropriate to volitage I"l'.E; u.
2 Scope at anode of diode D1 (end with wires). ‘ ; f
Diode is located at bottom of OXA-W1 dis- / v .

tribution common plate (see YZ075/077 or
D-140).
3 There should be six pulses within 16.7 ms n NORMAL OPERATION 4 V at Anode of Diode D1
as shown in n (20.0 ms for 50 Hz). Horz — 2 ms/divn
: Vert — 2 V/divn
4 a shows a wave shape with one pulse ) Sync — Line

missing. The problem is most likely an
‘open SCR'. To locate a specific ‘open SCR’
change the vertical sweep to 0.5 V/divn and
scope the ‘regenerative gate’ at the heat sink
edge connectors according to the following
chart.

Upper — GOOD SCR ANODE WAVE SHAPE (-4 V) at 0XG-TB1-1
Lower — RAMP at 0XD-A1E2B09
‘Horz — 2 ms/divn
Sync — Line
Vert — Upper — 10 V/divn
Lower — 5 V/divn

-."l.' P
1 |

!

|

7 O0XG-EC1-h
8 OXG-EC14g
15 0XG-EC24g

6 0XG-EC2-h
23 0XG-EC3-h
24 0XG-EC3-g

vimramaarine
Ani'Balin
Refer to on D-180 for the location of the ‘

edge connectors. OPEN SCR -4 V at Anode of Diode D1
Horz — 2 ms/divn

The wave shape of the ‘regenerative gate’ durin
P g 9 ¢ Vert — 2 V/divn

normal operation is shown in . The ampli- Sync — Line
tude of the ‘regenerative gate’ varies with power
loading (1.5 V, 10.75 V for 140 A load). How-
ever, if the SCR is ‘open’, no pulse will appear
on the scope.

Upper — OPEN SCR ANODE WAVE SHAPE (4 V) at 0XG-TB1-1
Lower — RAMP at 0XD-A1E2B09
Horz — 2 ms/divn
Sync — Line
Vert — Upper - 10 V/divn
Lower — 5 V/divn

Note: Multiple extraneous pulses may
appear between the good ramp pulses
as shown above. The smaller extraneous
puises have no adverse effect.

Note: The regenerative gate may not be found on
all machines because it is only a test point.An
alternate test is to observe each SCR anode wave
shape with an oscilloscope. A good SCR anode
wave shape is shown in n ,and an ‘open’ SCR

anode wave shape is shown in .

SCR Regenerative Gate
NORMAL OPERATION at 0XG-EC1-h

Horz -2 ms/divn

Vert — 0.5 V/divn

Sync - Line

* . M
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TO REPLACE A -4 V SUPPLY SCR
(INCLUDING HEAT SINK)

(1) Turn off PPB-CB1, main CB in the 3705,

(2) Remove heat sink cover.

(3) Remove the three SCR leads to the edge connector.

{4) Remove the heavy cathode lead from ground bus HS-GBW1.
(5) If the SCR to be replaced is SCR-7, SCR-15, or SCR-23

(see ), loosen and lift the edge connector located

directly in front of the SCR assembly to be replaced.

(6) Remove the two screws that hold the front edge of
the heat sink to be removed.

(7) Carefutly slide the heat sink forward until the anode lead
attached to the rear of the heat sink can be reached with a

screwdriver (see B ). Remove this lead from the heat

2 SCRs Not

CHECKING -4 V SCR’S, PART 2

5 1ftwo puises are missing, as shown in n,

the problem is most likely a bad SCR con-
tro! card because one SCR control card
drives two SCRs (see the following chart).

A bad SCR control card can quickly be
isolated by interchanging the three SCR
contro! cards in the -4 V supply with any
other supply (see D-000 for other positions).

SCR No. SCR Control sink.
Card (8) Install the new SCR assembly by performing steps 1 through
7 2 7 in reverse. Do not substitute any other washer for those
8 E2 removed with the screws in step 6, because a larger washer
16 iy o) %ould sho;‘t thggeat sink.
) . ] emove the SCR control cards in OXD-A1E2, F2, and G2
16 F2 E Bad voltage regulator card -4 V at Anode of Diode D1 if they are plugged. Bring power up and check that there
23 G2 . Horz — 2 ms/;i!vn is no 4 V at the measurement point, OXD-A1B6E04. Turn
o 62 Vert — 2 V/divn power off.
Sync — Line (10) Use an ohmmeter to measure between pins JO5 and B13

on the removed - 4 V SCR control cards. If the reading
is 150 ohms, replace the SCR control card. Readings of
10 ahms or less are normal. Repeat measurements between
GO02 and G04.

(11) Reinsert good SCR control cards, turn on PPB-CB1 and
then bring up power to verify the repair.

© A ’cathode’ to ‘anode’ short of an SCR in the
-4 V supply causes circuit protector PPB-CP4
to open. The SCR may open due to the high
shorting current. A ‘control gate’ to tathode’
short may not cause PPB-CP4 to open. To meter
(a) Test for ‘anode’ to ‘cathode’ short (SCR
did not open).

1. Power down and turn off PPB-CB1. / Cathode (Req)

2. Remove each T4 transformer lead to NN
the SCR anode at OXG-TB1-X (see
YZ073). Use an ohmmeter to deter- & - th
mine which SCR is shorted by A [RO) Cathode (Red)
Anode Leads x, Controf Gate (White)

measuring between each OXG-TB1-X 1 R
anode lead and the ground bus

HS-GBW1 (see ). A shorted

SCR may appear as a direct short
with a low resi‘ tance between the S
cathode and anode, or may appear \@G'L

as a diode, with a high resistance in [//,‘ : )

one direction and a low resistance in AV .

the other. A good SCR has a high . ke 3 AN

reading between the cathode and A SCR-8 i 2,

anode in both directions. Check all g [LIL L

SCRs. : HY <
3. Connect the T4 transformer leads at L . y|

OXG-TB1-X . S 1 i

SS

Anode Lead
2ql( connection
)
{b} Test for ‘controf gate’ to ‘cathode’ short. o J.H
1. Remove SCR control cards at /'/ 2
OXD-A1E2, F2,and G2. g

2. Use an chmmeter to measure the a'-4 V Heat Sink

resistance between the control SCR-16

gate (white) and the cathode (red) 0% -
—see B Readings of 50 ohms ) \
or greater in both forward and R SCR-23 SCR-15

reversed directions, indicate no
short. A reading of a few ohms
indicates a short. 7 -4 V Power Supply Component Layout
3. If all SCRs are good, reinsert the (located in heat sink tower — 0XG)
SCR control cards and turn on Q
PPB-CB1.

I

scr-24 —_ N1l |l |

If the trouble has not been determined by the above
procedure, continue the analysis by referring to
D-190 and D-200. : This side shown swung open

90 degrees for clarity.

IE;I:.(;KZING -4 V SCR’S D-180

PWR ' |




SCR CONTROLS

Note: Not applicable to a 3705-1f with only
two or three cards in the OXD power
control gate. .

One Phase of -4 V Supply

® This page shows one phase of the 4 V power supply
and card inputs and outputs.

® The controls of the SCR are similar in all power
supplies. :

® The -4 V supply is the only supply to have SCRs with
regenerative gates (not on all machines), a shunt for
over-current detection, and a stabilizing circuit for low
current (0-10A).

AC REFERENCE AND RESET CARD

There are three ‘ac ref. and reset’ cards in each frame —
one for each phase. If one phase is lost, the power supply
adjusts the SCR outputs from the other two phases to
attempt to compensate for the lost phase. Consequently,
if one ‘ac ref. and reset’ card goes bad, the customer may
not be aware of the failure. The SCR open fault indicator
(D-020) provides a visual indication that one or more

-4 V SCRs is not operating correctly. With a lost phase,
two SCRs do not operate in each power supply

in each frame.

DC SIGNAL LEVELS

Voltage varies with potentiometer setting
and power supply. The foilowing table gives
the range of voltages for NORMAL operation.

Secondary
shown for
phase A only

XFMR
T4

)

0XG-TB1-1

CT

—0A

Regen Gate
OXG-EC1-h B 9 +

{not on all
machines)

Contro! Gate (white)

-4 V current is determined by

measuring the dc voltage across
the shunt, (mounted at the lower
end of 0XA-W1 brass plate) -see
D-140. 50 mV = 150 amperes.

TNL SY27-1253 (3 OCT 1980) to SY27-0107-6

SCR CONTROLS

0XG-W1

Cathode
o | G1

To SCR-8 anode
P

AC Inp‘ut n _

Common to all power
supplies in frame

PHASE

Gnd A
AC REF

-6V AND
RESET

+20V

Over voltage detect signal levels:
® Normal operation (ground level to +0.3 V)
® Over voltage condition (+3 V to +5 V)

Power Supply ‘DC Ref' Voltage Range

‘Filtered’ Voltage Range

AC Ref Attenuated

4V 125Vtol15V
+12V 185Vto24V
12V 26 Vto33V
+ 6V 16 Vo185V
30V *22 Vto28V

0.6Vt00.75 vV
36VtoddVv
1.0Vto1.256V
3.3Vto3.7V
*0.7Vto 10V

110 mvV
100 mV
340 mV
50 mV
350 mV

|€——————— CE Meter or Weston 901 meter ——————— o=}

(CE meter may vary 10% from Weston)

*Reading will vary outside the range as room temperature varies.

SEQUENCE GROUND

It is tied to ground for the -4 V, +12 V, and -12 V supplies. After the
-4 V, £12 V supplies have sequenced up, this line signals the +6 V
SCR controls to turn on by dropping from approximately +20 V

to less than +1V. After the +6V supply has sequenced up,
a similar level signals the -30V SCR control to turn on.

01D-A1B2|AC Ref A

m -4 V O/V Sense
-4 V Sense
+ Sequence Gnd_

+20 V
6V

CO0000 000000000

_n Reset A

(Black)
(-
L~
~
For stability
at very low
current
C1

Shunt

P

O0XA-W1

P To -4 V over current and
open SCR detection — YZ171

r Common Plate

?

-4V O/V Sense

To
OXA-W2
{Laminar Bus)

FILTER

‘\

‘OXD-Al H2

The pot and filter card contains a jumper between B13 and D13 so
‘seq gnd’ is only active at the SCR

ctrl cards when the pot and
filter card is installed. :

Co00CC OO0

Ctr! Gate SCR-7
“ AC Ref Attenuated SCR Cathode SCR7
athode E
. Filtered CTRL
= R‘f Test Point Ramp 5
> e Test Point AMP
- OfV Detect | ﬂ
Seq Gnd Ctrl Gate SCR-8
sV |cathode SCR-8,
20V loxD-A1E2
POT
AND BJ
& DC Ref
0O/V Detect
Py Seq Gnd To -4 V Regulators
Filtered D2 and E2
N Filtered
4V To Measurement Pin
(B6EO4 for 4 V)

} To SCR-8

Outputs

andeM UST be scoped

% by the DIFFERENTIAL method.

Sync-LINE

Hor -2 ms/div

Vert. -5 V/div (both)
Channel 1-Ctrl gate
Channel 2-Cathode
Channel 2-inverted

Mode trigger-ADD position

If an attempt is made to scope the
‘control gate’ with respect to the
‘cathode’ by putting scope ground
on either ‘control gate’ or.‘cathode’,
component damage will occur.

-

D-190

0000000
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SCR CONTROLS, PART 2

Scope settings for scope pictures 1-9:
Horz -- 2 ms/divn
Sync — Line

n AC Input at 0XD-A182B02
Vert — 20 V/divn

AC Ref A at 0XD-A1B2D13
Vert — 5 V/divn

AC Ref A (attenuated) at 0XD-A1H2D05
Vert — 50 millivolts/divn

B} Reset Aot 0xD-A1B2813
Vert — 2 V/divn

Test Point — RAMP at 0XD-A1E2B09
Vert — 5 V/divn

Note: Multiple ramp pulses may
exist. See on page D-170.

B rest point — AMP at 0XD-A1E2J02
Vert —5 V/divn

Note: The waveform indicated by the
dashed lines may be present.
They have no adverse effect.

SCR Trigger Pulse
Channel 1-Ctr!l gate at 0XD-A1E2J05

Channel 2-Cathode at 0XD-A1E2B13
Vert —5 V/divn {both channels)
Invert channel 2 and ADD

B} 5CR-7 Regenerative Gate at 0XG-EC1-h
(Only used as a test point to
verify that the SCR conducts)
Vert — 1 V/divn

Note: The regenerative gate may
not be on all -4 V SCRs.

EJ scr-7 Anode at 0XG-TB1-1
Vert — 10 V/divn

O
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Vert — 2 V/divn
Horz — 0.2 sec/divn
Sync — Power On push button

-4 V DC Sense at 0XD-A1H2J02

-4 V O/V Detect at 0XD-A1H2J12
m Vert — 2 V/divn
Horz — 0.2 sec/divn

Sync — Power On push button

DESCRIPTION OF SCR CONTROLS

Wave shapes 1 through 9 apply to all power
supplies except picture 8 which is unique to
the -4 V supply.

ac input from transformer T4.

ac reference — a delay of approximately
500 microseconds occurs between the zero
crossing of the ac input and the zero
voltage point of the ac reference.

ac reference after passing through a resistor
network to attenuate the signal.

Reset pulse — triggers the start of the
‘ramp’ in picture 5.

Ramp - starts after the reset pulse falls.
The ramp is one input to an analog compare
module (PUT).

B a0 B DB

AMP - output of the operational amp-
lifier. This signal is the amplified ‘ac ref A
attenuated’ whose base line is established by
the output volitage and the potentiometer
setting. The PUT (programmable unijunction
transistor) compares the ‘ramp’ and ‘AMP’
output as indicated below and conducts
when the ‘ramp’ voltage e xceeds the ‘AMP’
voltage. The PUT output generates the
control gate pulse which fires the SCR.

AMP Output !

If the ac line input voltage rises, or (Normal)
a higher dc output voltage is sensed, the
base output level of the AMP rises and
the PUT conducts later in the cycle. The
SCRs conduct for a shorter period of the

cycle, and this lowers the output voltage. l

er on transient — During power-on sequence
this signal follows the -4 V excursions as seen in
scope picture 10.

If the ac line input voltage falis, or

a reduced dc output voltage is sensed,
it lowers the base of the ‘AMP’ output,
and the PUT conducts earlier in the
cycle. The SCRs conduct for a longer
period of the cycle, and this raises the
output voltage (see drawing below).

SCR trigger pulse — fires the SCR.
SCR conduction occurs when the
control gate is positive with respect to
the cathode. The SCR trigger pulse

is initiated by the negative shift of
the PUT output.

SCR-7 regénerative gate indicates
the time the SCR is conducting. It
is only a test point and is not
connected to any circuit. It may
not be found on all -4 V SCRs.

SCR-7 anode voltage - cuts off

SCR conduction when the anode
voltage goes negative with respect
to its cathode.

-~ / High ac Input,

~ & or dc output voltage

raised base level
Low ac input,

A\/ or dc output voltage

\ lowered base level

\/ |
N

Varies with dc
output voltage
and potentiometer
adjustment

PWR

‘PUT’ generates control
gate to fire SCR

SCR conducts -
—‘ Normal

CE—— HIGH
I L OV

Anode voltage negative
with respect to cathode

SCR CONTROLS,
PART 2

D-200




INDICATOR LIGHTS—SUPPLY/CONTROL

Note: See D-570 for similar information on
a 3706-11 with only two or three cards in the

OXD power control gate.

Phase A AC ‘
TB2-14 . 2 1
T32-15
TB2-16 Phase B AC @,'
XFMR
T4
Phase A
Phase BJ |ndicator
Driver
825 AC InPut] PHASE 1 AC Refl Control
Gnd| AC REF oo
TB2-1 | AND el
6V | RESET 6V
YZ073
20 VI 1p-A1B2 Reset
+20V
YZ111 /— 01D-A1T4
See note 1 on YZ111 for YZ111

intensity.

The indicator driver control operates on the same
principle as the SCR control as explained on D-200.

SOOI

Only phase 1 is used for the indicator
lights. Phase 1 is divided into phase A
(when TB2-14 is positive with respect
to TB2-15) and phase B {when TB2-16

is positive with respect to TB2-15)

01F-HD1-3
“(turn on +6 V)

01F-R9

50 Hz or 60 Hz jumper

The indicator driver control keeps those indicator lights
that are ‘on’ at a relatively constant intensity during
_power line variations. The timing of the ‘phase A sample’
and ‘phase B sample’ pulses varies with the input voltage.
These pulses, in turn, control the duration of conduction
of the display A and B SCRIDs (silicon controlled
rectifier indicator driver). This duration determines the

is established.

Indicator Center Tap 2

During power on, R9 prevents the flash of indicator
lights that would occur before logic control

1

.

P To other indicator drivers

TNL 8Y27-1263 (3 OCT 1980) to SY27-0107-6

swivicontrots  D-210

To other

/'G Phase A AC indicators

Display A
Indicator 1.1

To other

’_"@ . Phase B AC indicators

Display B
Indicator 1.1

>0 00000

— The logic shown is for byte 1, bit 1
and represents the CCU logic to
turn on the indicators. )
All logic within this box is located
; Gate TAR to Ind
I on A-B3 and A-B4 boards in the CCU. — |
| TAR bit 1.1 l
Phase A Sample | cv % | 3A0 .
| A Gate Disp Reg1 to Ind Indicator Center Tap 1 l
| DR1 bit 1.1 TAR DR1 DR2 bit 1.1, +6V' |
APO08 Status Pos D to Ind - A4D ||
l Function cuooT * OP Regbit 1.1] OR | (sCRIDI
| Select {T—AR & OP Reg Positic OR to Ind DOT v
Switch eg Position '
Phase B Sample | § : OR
l Cu001 A Gate Disp Reg 2 to Ind APO14 — : l
: ] VvVl DR2 bit 1.1 Lamp Test Push Button In APO14 |
| L( DKO003 i APO14 |

Phase A AC

Indicator Center Tap 1 |
(ground) i

Phase B AC

AC Ref. (Phase 1)

.

Reset (Phase 1)

4 Phase A Sample

Phase B Sample

< Display A SCRID

“Conducts
Display B SCRID

Conducts
* 6+2 ms for 50 Hz (20.0 ms for 5

16.7 ms _—__>|
0 Hz)

0000000000000

e e e == 17 V peak to ground

10 V peak to ground J

LS

Note: When the Lamp Test push button is
pressed, the intensity of the indicator
lights wili increase.

Amplitude varies linearly

17 V peak to ground > with line voltage. Values

given are for 220 V line.

“the light intensity will be too bright or too dim. The
/7 01D-A1T4 card must be replaced to correct these
conditions because there is no adjustment,

| See D-200
| N\
4 V pulses

| See D-200

|

: The timing of the ‘phase A sample’ with respect to )
the ‘reset’ pulse will change with input voltage variations

| Timing varies with (also ‘phase B sample’). The indicator driver control card

I‘ input line voltage controls this timing. If the timing is outside this range,

|

1

]

Duration varies with
| - input line voltage

A peak voltage higher than the rated RMS voltage of
the lights can be used without exceeding the average
wattage of the light, because the lights receive pulses
of current.

v

00000000
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INDICATOR LIGHTS—CHARTS AND PROCEDURES

Note: See D-575 for similar information on-a 3705-11 with only
two or three cards in the OXD power control gate.

Trouble with
indicator lights

No .
More than one light failing?

Lamp test work?

Check CCU control logic

Swap indicator lights

Swap SCRID cards at 01A-B4U2
and 01A-B4U3

Check diode on control panel

Yes Avre failing lights controlled by

Phase A only {see chart)?
No < >

Lamp test work?

Check ‘phase A ac’ for 17 V peak to gnd
at T4-TB2-14 with respect to T4-TB2-15

See YZ073 :

Check ‘phase A ac’ to control panel
lamps

No Is phase A sample pulse present?
) Ref-YZ111

Yes

Replace card 01D-A1T4

Check phase A sample pulse to
CCU logic

Refer to D-570 for logic and timings

Yes

No

Yes

Are failing iights controlled by phase
only (see chart)?

Lamp test work?

Check ‘phase B as’ for 17 V peak to gnd at
T4-TB2-16 with respect to T4-TB2-15
See YZ073

Check ‘phase B ac’ to control
panel lamps

Is phase B sample pulse present?
Ref-YZ111

Replace card 01D-A1T4

Check phase B sample pulse to
CCU logic

Lamp test work?

Check inputs to indicator driver cards

Check 01F-HD1-3N/O

Check Xfmr T4 outputs at T4-TB2-14 &
16 with respect to T4-TB2-15 (17 V peak
to ground)

PWR

00000000000000000000000000000000O0O

No
Aii inputs to 01D-A1T4 present?
Yes
Trace bad input Ref-YZ111
No :
Are phase A & B sample outputs present?
Yes
Replace card 01D-A1T4
Check phase A & B sample to CCU logic
Phase A ac Phase B ac
Indicator Logi
Driver Card | p(;glec
(SCRID) Indicator indicator g
Display ‘A Display B
01A-B4U2 00 00 APQ12
0.1 0.1
0.2 0.2 )
0.3 03 AP012
04 04 APO13
05 05
0.6 . 06 :
0.7 0.7 APO13
1.0 1.0 APQO14
1.1 1.1
1.2 1.2
1.3 1.3 APO14
14 14 APO15,
15 15
1.6 1.6
01A-B4U2 1.7 1.7 AP0O15
01A-B4U3 Chan 1 Intf A Chan 1 Intf B AP009
Enbl Enbl
Chan 2 Intf A Chan 2 Intf B
Enbl Enbl
Panel Active
CCU Check APO09
Spare Spare . APO10
Spare Pgm Display
Hard Stop Test
Wait Pgm Stop "APO10
Load "APQ11
X.4 X.4
X.5 X.5
X.6 X.6
01A-B4U3 X.7 X.7" 'APO11

INDICATOR LIGHTS CHARTS

AND PROCEDURES D-ZZO

TNL 8Y27-1263 (3 OCT 1980) to SY27-0107-6




DC VOLTAGE MEASUREMENT

Note: See D-580 for similar information on a 3705-l1 with
only two or three cards in the OXD power control gate.

® Voltages should be set using a Weston 901 meter
(PN 460879) or equivalent.

All voltage measurements should be made at the specified
points in the control board (except +3.4 V and +8.5 V).

Voltage | Voltage Measurement | Card Location Of Voltage Maximum Ripple
Points OXD-A1xxxxx | Adjustment Potentiometer (peak to peak)

(1] '.3th1 C6EQ4 S5 1200 mV

A2V C6C04 S2 430 mV

-4V B6EO4 H2 80 mV

+6V B6A04 M4 240 mV

+12V B6CO4 M2 480 mV
01B-TB2-1

+3.4V 02B-TB2-1 None 80 mV
01B-TB2-3

+8.5V 02B-TB2-3 None 200 mV

POWER SUPPLY REGULATION AND MAXIMUM CURRENT

Voltage Power Supply Maximum Rated Output Current
Regulation 3705 Each expansion frame

Now1 | 120V 8A 8A

A2V +1.20v* 10A 10A.

-4V +0.16 V 160A 160A

+6V 024 V 10A 10A

+12 VvV 20v* 30A 30A

+3.4V 1034V 30A 3705-11

+85V +0.85V 10A basic frame only

* 40.84 V in the 3705 or expansion frame when
that frame contains a LIB type 3 or. LIB type 4.

LIB type 3 - Limited Distance 3a Type 1 (two wire),
or Limited Distance 3b Type 1 (four wire)

LIB type 4 - Limited Distance 4a Type 2, or
Leased Line 4b (two wire), or
Leased Line 4c¢ (four wire)

Note:

1. -30 V is not present on the
3705-11 basic frame and may
or may not be present on
3705-11 expansion frames.

. -

}

Toward
Ground

See Labe! on

BSM Resistor
Cover for
Nominal

Setting

p oo

3705-11
- basic frame
only

H2 Card

Do not
adjust

NP C=0

.

-4 V pot and filter card H2
has two potentiometers.
The voltage adjustment
potentiometer is the only
pot on the cards for the
other voltages.

-30V is temperature compensated as indicated in the
following chart.

3.0

20

Variation due to thermister

1.0

/
A

irregularities

N

10

N

ANE

-2.0

Ideal Tracking: \
75 mV/° F.
i ]

-3.0

OPTIMIZATION

| 'l TEIVIIP.

~10
50

15 20 25 30 35 40
59 68 77 86 95 104

STORAGE INLET TEMPERATURE
{measured under the BSM)

45 (°C)
113 (° F)

TNL SY27-1253 (3 OCT 1980) to SY27-0107-6

SPACE or control ON — 23 ma (+1 V)
MARK or control OFF — 5 ma (-0.7 V)
Open circuit — control OFF
+0.3 V

oV

000000000000 000C 200

7

DC VOLTAGE
MEASUREMENT D'230
DC COMMON—-FRAME GROUND CONNECTION
® dc common and frame ground are tied together in each 3705
and expansion frame by a wire that connects jumper bus
01A-W1-3 to the capacitor plate base. See YZ075 and YZ077.
® FEight jumper assemblies (P/N 1770813) are mounted between
frame ground (at board mounting screws) and the dc signal
ground pin positions for each logic board located on gate (s)
OXA. )
v@ @ - ©
w@ @ Q Q
@ -
. L6 L3
@ @
1
o0
“@ @
1 4v) (12v)
Lower section of gate OXF
(capacitor bank)
LOGIC VOLTAGE LEVELS
MST-1 EIA Voltage Levels
-0.61V +25 V
-1.02 V SPACE or control ON
+3 V
-154 v 3V
MARK or control OFF
233V 25 V
VTL .
155 V Mil 188 Voltage Levels +5.97 V
Mark .
+2.0V +5.30 V
+0.8 V 529 v
Space
oV 5.95 V P
Digital Levels SLT Voltage Levels +3.0V

+1.8 V

00 00 C

0
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See 1-030 for the conditions
Note: See D-590 for similar information on a 3705-11 with only that cause the usage meter to
two or three cards in the OXD power control gate. :
»
| Meter failure I Jumper 01D-A1T4J06 to JO7 /_>@— Remove jumper (3)
No . Yes 01D-A1T4G13
Are both meters failing Are the meters running now? Yes at MST up No Are the meters
to record properly? ' > running now?
Yes No level? )
No Yes
2
Yes Remove jumper
i | Control panel tights work?
Check the CE switch Remove jumper P g
No
o : Replace card 01D-A1T4
Is the CE meter correct? Replace card 01D-A1T4
Yes Measure for
40 V rms between T4-TB2-13
and T4-TB2 position where Check -4 V at 01D-A1T4B06
Replace the CE meter wire labeled 9 is attached Remove jumper
No Is the 40V (Xfmr T4 output)
correct? ' Check +6 V at 01D-A1T4B04
Replace the customer meter e Refer to logic page AP008
to trace input logic
Replace Xfmr T4 (See Note)
. As a temporary measure, use : Jumper D08 (Gnd)
the next closest voltage tap.
Yes Do both meters run to 01D-A1T4G13
continuously?
No Check wiring and connectors
Yes 01D-A1T4G13
at MST up
No level : : 3
Refer to logic page ' Input Voltage T4-TB2 terminal
APQO8 for input logic
Common 13
A v 200 Vac 12
Remove card at Note: The secondary winding of transformer, 208 Vac H
01D-A1T4 T4, (used for the usage meter) is only 220 Vac 10
used in the basic frame. This T4 '
winding is available in any expansion T4 Transformer 230 Vac 9
frame. 235 Vac 8
380 Vac 10
No Have the meters stopped? A4V BO6 lL\JAsage 106
» eter T4-TB2 13 408 Vac 8
. Control 8 9 10 11 12
Yes ) {Common) See YZ073
Check for a short From logic , *Drive Meter G13 an CE ' ee
external to T4 card APOOS  * Wireg Switch
between 01D-A1T4J06 YZ073:
and J07 +6 V 804 oib-arTa I
: Wire labeled ‘9’ is connected to
_ proper terminal corresponding
Replace card YZ111 to input voltage to obtain 40 Va Usage ofojojojofo olojojojofo
at 01D-A1T4 between wire ‘9’ and T4-TB2-13 Meter
(common). See Chart.
1
. C.E. Meter

USAGE METER D'Z4_o |

TNL SY27-1253 (3 OCT 1980) to SY27-0107-6
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3705-1 POWE R-DOWN SEQUENCE

o This page shows the sequence of events that occur during
normal power-off operation, (1) when the Local/Remote
Power switch is set to the LOCAL position, and the Power
Off switch is pressed, or (2) when the Local/Remote Power
switch is set to-the REMOTE position, and the host CPU
brings power down.

Remote feature machines do not use the REMOTE/LOCAL
B POWER switch. Normal power off is the same as the
LOCAL position of the REMOTE/LOCAL POWER switch,
The Remote power off feature is on Remote Feature 3705's
only {(see page D-251 for details).

01E-RY 13 (power-off override) drops 3 to 4 seconds after
Q1E-RY6 (power on) drops. If the power-down sequence has
not been completed by the time the power-off override relay
drops, the following events occur:

—01E-RY13-1 N/O drops 01E-HD1 (contactors on)
—see YZ055. The power down sequence continues

on g

— O01E-RY13-1 N/C picks O1E-RY 11 (fauit sense)
through the 01-RY-2 N/O (£12-V, -4 V up) which
turns on the Power Check light.

This circuit prevents a failure to complete a power-down
sequence which might have occurred due to a condition
such as a sticking relay.

Contact or action causing dropout

Power Supply Components or Action

Timing Relationships

" (Local) Press Power Off Switch

YZ053

Power Off Switch or CPU Power Off Switch

S
(Remote Featun'»e) Decode Output X‘'79’ Byte 0 Bit 1 01E-RY 15 (Remote Power Off) ——
ermste Foma CTERYTETNG ‘ O1E-RYE (Power On)  —
qiERveraNre Yoo Pourer OFf Resat e ————————————————————
01E-RY6-9 YZ053 Power On Light
(Remqte) 0XF-HD2 24 V Seq To Diskette
01E-RY6-10 (Local) Y2056 0XF-HD2 (Turn On -30V) Ground put on 30 V. at Mem TB1-1
01E-RY6-2 YZ055 01E-RY13 (Power Off Override) f¢—————34 Seconds
O0XF-HD2-(1,3) YZ071 -30 V (all frames)
(Remote 3705) OXF HD2-2 +24 V for Diskette
-30 V drops YZ101 -30 V Sense Relays (all frames)
-30 V Sense Relays in all frames YZ056 01E-RY12
01E-RY124 YZ055 OXF-HD1 (Turn On +6 V)
OXF-HD1-{1 & 2) YZ071 +6 volts (all frames)
+6 volts drops YZ101 +6 V Sense Relays (all frames)
+6 V Sense Relay transistor turnoff YZ101 Ground for -30 V sequence +1V (approx) | +20 V. (approx)
+8 V Sense Relays in all frames YZ056 01E-RY2 (+6 V Up)
01E-RY24 Y2055 01E-HD1 (Contactors On}
01E-HD1-1 Y2052 PPB-K2 (ac to 3705)
01E-HD1-1 YZ052 PPB-K1 (ac to Expansion Frames 1, 2, and 3)
PPB-K2 (3705), PPB-K1 Expansion Frames ‘\(‘3200'338_33% +12V,-12V, -4 V (all frames)
+12V,-12V, 4 V drops ' YZ101 +12 V, -12V, -4 V Sense Relays (all frames)
:rr:a%s\ils}élzttxﬁfffv Sense Relay YZ101 Ground for +6 V sequence +1 V (approx) .+20 V (approx}
M2V, 12V, 4V Sense Relays in YZ056 O1E-RY1 (+12V, 12V, 4 V Up)
01E-RY1-3 YZ053 01E-RY3 (Sequénge Complete) :
RY3-1 N/C YZ054 Power-On Reset Controlled Ground 24 Vde

PPB-K1 (EPO)

01E-RY9 (Remote)

Remote position of Local/Remote Power Switch

Local position of Local/Remote Power Switch

) — — a— c—

3705-1 POWER-DOWN SEQUENCE

D-250
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3705-11 POWER SUPPLY o - e

(BASIC FRAME OF MODELS E-L AND Sate 01
FIRST EXPANSION FRAME OF MODELS E-H) +3.4 V Power Supply

Note: See D-500 through D-590 for a 3705-1l with only
two or three cards in the OXD power control gate.

Gate 01E
Sequence Panel

@

Gate 01H

COMPONENT LOCATIONS (See Note) el D10
The 3705-1 can have several configurations of -30 V FET Storage \ O BV
power supplies depending on whether the 3705-11 ~ \\ | || —+85V Reg Asm. Regulator
was field or factory converted from a 3705 | or was B1 —~1 ;2;‘:{"3' Heat sink
built new at the factory. Switch
H ; Gate Gate S~ ~ M A
e A field or factory converted basic frame retains 01B-A1U2 oxs | |oxals ~ 01X-TB-1 N 321 L _EC1_ .
the -30 V power supply components but the -30 V [~ Sequence T~ 01x-w2 DC Distributi —_———
cards in 01D-A1 are removed. The -4 V shunt on . TB2 N¢ R1  Control Card o l ‘ . istribution 'L__ EC2 _’_'
01A-W1 is not used. The expansion frames retain J @ Gate| [F09ic|B2 ~ 02X-W1 HD1 Relay — — —
their -30 V power supply components. The fac- D 4D U : » 'I: EC3 j
tory convert removes the -30 V cards in 0XD-A1 3Q) D2 % [ Gate 01D Gate OXF ——Z
while the field convert leaves them in, but only 22D ~ | ScRr-1,Rs B3 I< C°"‘£°;\1 aal |capacitor /HD 12 @ L_EC4 j
uses the -30 V for power-up sensing. The -4 V @ @33 D1 32— | pa Boar Bank
shunt on 0XA-W1 is not used. yetca , ' T4
e A factory built 3705-11 basic frame does not con- O |~ Choke L1 Located RYNRYZ RY3 RY6
tain a -30 V power supply nor -30 V cards in A ocate [ Behind
. 4 Behind PPB 1 441 4|1 1 12
0XD-A1. The -4 V shunt is not installed. HD1 O " SHifna!: =
e The expansion f(ame physical locations are identi- - Gate 0XG RY IRY|RY]RY]RY
cal except there is no EPO panel, no sequence T Heat Sink 9 j1o0]11}12}13
panel (gate 01E) nor +3.4 V power supply. 3.4 V Relay PAC Asm “[1.oA Prime Power Tower 1 6l ah a4l 41 4
o Refer to the following chart for the component Box
layouts of other units. 2.0 Amp for OPERATOR SMS card P8 P7 P6 P5 P4 P3 P2 P1
World Trade PANEL SIDE card T “ | 1 ‘| 1
[~ i
. T1, T2, and K2 inside PPB | —— l
Unit Layout reference A B C D E F G H J K L M N P Q R S T U \4 . T
Prime power box YZ301 sheet 2-3 1 Y1 J l Y2 J [ Y3 ] l Y4 l [ Y5 ] l Y6 J 1 1 1 BN It 1
. ‘ A SEQUENCE PANEL
Heat sink tower (01G) YZ301 sheet 4-5 o1 1 92 | 93 T -4"\/ m T P \;- T 1) '.'12 V" L} + A
oV o on 20 (Relay side of panel)
Capacitor bank (01F) YZ301 sheet 6 2 SIs|sNhPlHs s |Is|er SIsi|s | v 2
C c C ? g g (F:Q .? g g g ? R : Power Control Cable Piug
EPO panel Y2301 sheet 10 # RIR IR E SMS card P8 plugs into the
? ACHHAC]] AC airzwd and ar';d G sequence panel connector P1 — 3705
) cjlc|c c {lcC c || F clffcijc [ labeled J8 P2 — 1st expansion frame
FET storage (01B) Y2301 sheet 15 E E E Tt | T [L THT T :_ TN THT IL E P3 — 2nd efpansion frame
3 FUHFUHFNRIIRIRII T 5 i RO T E FC f T A 3 P4 — 3rd expansion frame
1/0 Gate (01S) Y2301 sheet 8 L i Ll e L E E T
8 R “ R R 0
R
+3.4 V Reg (01H) ‘'YZ301 sheet 16 - -
El BB s LV O ] a /: 1
vV s . L 727
48.5 V Reg (01B) Y2301 sheet 15 a % g 2 g a J8 :
- 4 and RII r rRIl T CE A Diode # 01E location
o Expansion frame control board (0XD-A1) does #ll =1l = \l;' c e il ¢ |fene I chi e D1 RY6-'A"t0'B’"
not have a card at the T4 position. b THTHT :: B — el Ijo D2 EC2-atoe*
. - +12 . DT
e A sequence control card is located on FET storage 1\,2 /v v I E g E ’E f 'E L S sl I|F D3 RY2-‘A"to ‘B'* or B g EBEBBELEBS
gate 01B-A1U2. 5 all e E E A 5 lu]| Da EC2-btoe*
' c R 5 ! il [Los [ RY12-"A"t0 B’ ve |[BEBBEEEEBE6E
#NH|N##| # T R o I w[oe [rvir-awe- \o 888888888888
o | | [ ] | 10— JJe T R R o
7 55 >3 S5 75 %t : il = D8 RY9- ‘A’ to ‘B * Coil ng * gBA )
N . *
01D-A1 CONTROL BOARD / Power Sequence CARD SIDE N ) hL '\E/"f%ter and Indicator Wit side D9 EC2-ftoc .
. . . - and Under Voltage xpansion frames may have the Driver *indicates anode (+) side . :
Note: Component locations for the first expansion #indicates cable Detect -30 V control cards. They are : of diode. : 12 position Wire Contact Relay
A . Base {wiring side)
f f Models J-L h D-301 0/V - over voltage always removed in the basic :
rame ot Vlodeis J-L are shown on U- . O/C - over current -frame and the first expansion

frame of 3705-11 Models J-L.
3705-11 POWER SUPPLY —
COMPONENT LOCATIONS
(BASIC FRAME OF MODELS E-L AND FIRST EXPANSION FRAME OF MODELS E-H) D'300
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3705-11 POWER SUPPLY
(FIRST EXPANSION FRAME — MODELS J-L ONLY)

Note: See D-500 through D-590 for a 3705-1l with only
two or three cards in the OXD power control gate.

Gate 02 H
+3.4 V Power Supply

TB1
1 16
(XX
c3 R I — T
—
PC1 PC ng,

+

COMPONENT LOCATIONS

Unit

Layout reference

Prime power box

YZ301 sheet 3

\31

Heat sink tower (02G)

Y2301 sheet 4-5

Capacitor bank (02F)

Y2301 sheet 6

Control gate 02D

YZ301 sheet 11

FET storage (02B)

YZ301 sheet 15

1/0 Gate (01S)

YZ301 sheet 8.

+3.4 V Reg (02H)

YZ301 sheet 16

\R1

s [ELITH
|1
R4 — |
) 71
TB2 N\
\ »
Aps B
25@3® D2

@2@ ™ 2
@@ D1 ~%

1

\
()
B

HD?2)

HD1

OO

+8.5 V Reg (02B)

YZ301 sheet 15

e A sequence control card is located on FET storage

gate 02B-A1U2.

3.4 V Relay PAC Asm

2.0 Amp for:

World Trade :

T -
—
G
02B-A1U2 038
Sequence
Control Card
1/0

| ___ SCR-1,RS5

H/’A/ D4

FET Storage

OPERATOR
PANEL SIDE

Gate

A B C D E F G H

| _Gate 02D
Control

Choke L1
[~ Located

Box

6

F—/I
Y1 Y2 Y3 Ya Y5 Y6 ﬁ"—\w
1
L L l | [ ] { i1 ]
g1 || 62][ 93 LAV w2y T Gav *
oIV o/v . o/v 20
) silslIshells s || p sisie v
c c C (o} | C C (0] C C C (0]
THrllRI{R|T RIRNIR| T R
_# ACHHAC]| AC R R R and and and E
sl albclicliellelFllclclclF cllclic|F G I
eflefell=~ - icliztizil T U
F F RI[rR([r|L rRlIl g /R || L L
3 F RERARNTHCONC LT cfiefue ™ A
cifle e e E E T
R | R R 0
|| all
{ (L y LU 3 )
‘3°| vl | BG s wv ool T
\Y \Y \Y E :
silsqs]|e
4. Q cflcifclio ﬂ
a[',d RI|RIIRIT CE
# )2 v clc|c | '
S0 | IS (I N
12Movil+12l s |l s D rRIIr|lr | |D
Vv vilelle E cife e |t c
Q
5 Q E E '.Lr\
C R o
#WHNHNH#I # T R
—
6
[ In | | T I |
N 727 Z3 74 75 T 26—/
020-A1 CONTROL BOARD £ Power Sequence  camp s10E L Weter and Indicator

#indicates cable
Detect

0/V - over voltage
0O/C - over current

and Under Voltage

Driver

Behind PPB

Prime Power

Gate 02H

N

T 02A-w2

|~ +8.5 V Reg Asm.

™~ 02A-TB-1

Capacitor

Gate 02G
Heat Sink
Tower

DC Distribution
02A-W1

/HD 1-2

T4

~ Located
Behind
Heat
Sink

"K1 inside PPB

3705-11 POWER SUPPLY
COMPONENT LOCATIONS
(FIRST EXPANSION FRAME MODELS J-L ONLY)

000000000000 00000000
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3705-11 POWER CHECK

Note: See D-510 for similar information on a 3705-Il
with only two or three cards in the OXD power control
gate. For power MAPs on all 37051, refer to D-600.

® The Power Check light turns on during a normal power-on
sequence and turns off when the sequence has successfully
completed.

® A power-off sequence occurs, and the Power Check light
turns on for any of the following check conditions:
1. Overvoltage on any logic voltage
2. Undervoltage on any logic voltage
3. Thermal sense on the logic gates, storage
gates, and power supplies.
@ |f the power check resulted from conditions 1-2, reset
the Power Check light by pressing the Power Off switch. m
Power can now be turned on.
® |f a normal power-down sequence has not been completed
within 3-4 seconds, power is forced off, 01E-RY11 (fault
sense) is turned on, and the Power Check light turns on.
Reset the Power Check light by pressing the Power Off
switch. Power can now be turned on.
® |f the power check resulted from a thermal condition,
reset the power check light by pressing the Thermal
Reset switch (located on the sequence panel-gate 0O1E) E
after the thermal contact that detected the thermat
condition has cooled off and closed its contact (usually
about a half hour). Power can now be turned on.

® Power check logic is on YZ041.

POWER CHECK—FAULT SENSE POWER OFF

Power Check
Light On

01E-RY10
Picked

Yes

Check the 3 phase AC

input voltage at 01D-A182B02,
01D-A1C28B02, and
01D-A1D2B02(YZ111).

See scope pictures on D—200.
1

Sequence |

Complete r -~
YZ053

Check the 3 phase AC
Reference voltage at
01D-A1B2D13,01D-A1C2D13,
and 01D-A1D2D13 (YZ111),
See scope pictures on D-200.

Failure during power-on
sequence; Refer to
D-350 and D-360

O1E-RY3

Possible false indication.
Check for shorted points at?
01E-RY11-3 N/O
01E-RY3-10 N/C
01E-RY10-4 N/C

Ref--YZ053

—_—

Fault sense '——— ——— —

Still Up

Power

check during Yes

TNL 8Y27-1253 (3 OCT 1980) to SY27-0107-6

3705-11 POWER CHECK D_31 0

normal power
off sequence

Check CBs and CPs.
{Ref-D-330 or

D-340)
|

Check LED card at
O0XD-A1U4 in all frames
to determine fault
condition and location

l

1

During Check for sticking
Initial sequence relay
Power On see D-450

| No

Failed after power-on
sequence completed

01E-RY11
picked

POWER CHECK—THERMAL SENSE POWER OFF

01E-RY10

C

Check CBs and CPs.
{Ref-D-330 or
D-340)

switch is released

|
After Thermal Reset r‘ —
o

J

Yes

picked

Operate Thermal Reset |} — — —

switch

01E-RY10 No

—
4 Thermal sense
Ref-YZ054

f
—' Located on gate O1E
L

-

Fai

(thermal switch has closed)

ling condition gone

C

Check air filters ‘
and blowers

\drV

1

Check air filters
and blowers

Jumper out thermal
switches; observe
RY10 dropping when
open thermal switch
is located.
Ref-YZ054

Normally requires about
opens —*‘_ half hour to cool and

—— closes
close points. |
_ ) ) ﬁ
L

01E-RY10 (Thermal) _ﬁ ___e

Power Check Light _____ﬁ ___e
01E-RY6 (Power on) _ ()() )

A

Fault *

Thermal Sense Sw

-
—3] 200 Ms* |ug—

-01E-RY11 (Fauit sense) JENNE——— R

Power Check Light I .

_

01E-RY6 (Power on)

Normal power-off sequence follows
the drop of 01E-RY6. See D-450. Normal power-off sequence follows

the drop of 01E-RY6. See D-450.

Power Off Switch ] Thermal Reset Switch () () ‘ _-? B
* See D-320 (Fauit Indicators) Manually Manuall
for those conditions that use P e ? (;/
the 200 ms delay. : operate
Ready for A
power on Ready for power on

- .

CO00000CCO0C0000O0CC 0 C

0 0 0
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Service Note:  If an undervoitage LED is on but the power will not
3705'" FAU LT lND'CATO RS remain on to scope the associated SCRs, the voltage
seguence can be made to hang up by removing the
jumper between 01B-A1V4D03 and D04 or

Note: See D-520 for fault indicators on a 3705-II 02B-A1V4D03 and DO4 or the filter card for the
with only two or three cards in the OXD power control . next voltage to sequence on. For example: to scope
t ' . the +6 V SCRs, remove the jumper between
gate. 01B-A1V4D03 and D04 or 02B-A1V4D03 and
DO04; to scope the +12 V, -4V, remove the +6 filter
card.

Power on voltage sequence:

See D-020 for fault indications on expansion frames with ' 1. +12V,4V

an active -30 V power supply. ) : 2. 46V
) 3. +8.5 V, +3.4 V (sequenced via a signal from

01F-HD2 to 01B-A1V4D03 or 02F-HD2 to
028B-A1V4DO03).

There are 12 light-emiting diodes (LEDs) on one card
located on the control board at OXD-A1U4. When on
these LEDs indicate the following fault conditions:

Overvoltage on any logic voltage
Undervoltage on any logic voltage

OXD-—-GATE

Once a LED is on, it stays on even if power drops.
To turn the LED (s) off, press the Indicator Re- Level at which
set button located on the U4 card. sense relays pick,
LED turns on,
e The indicators will not turn on during ‘power on reset’ m Causes Power | Duration Of Fault under-voltage Action To Be Taken
or while the Power Off push button is pressed. Con- ’ L causes power .
sequently, the LEDs will not assist you with a power- LED # Fault lndlcatngn Down Before Power Down down Respective LED Is On
on sequence p‘roblem. Co(r;’;rr(()jl s?(?:)rd 1 +6 V Overvoitage Yes . 200 ms +6.6 V
[ ﬁ‘lé fzg:,tvérr\cliﬁgtt:i‘:),r}isgthr;at cause power down turn on 2 +12 V Overvoltage Yes 200 ms RVRY, See Note 1
3 -12 V Overvoltage Yes 200 ms 14 v
CARD U4 4 +8.5 V Overvoltage Yes Immediate +9.7V See Note 2
5 -4 V Overvoitage Yes 200 ms 47V See Note 3
'Sequence card at 01B-A1U2 or 02B-A1U2 // 6 +34V Overvoltage Yes Immediate +4 V See Note 4
g\églt_ngfgr;e;:lf 4se\r/rsor_s for +3.4 V, +8.5 V and ®// 7 +3.4 V Undervoltage Yes Immediate 28V '
- 1 Qf 8 4 V Undervoltage Yes Immediate 30Vto-35V See Note 3
Q@ 9 +6 V Undervoltage Yes Immediate +5.4 V to +56.59-V
FET Storage Q 10 +12 V Undervoltage Yes Immediate +9.0 V to +10.0 V See Note 1
| g::g g;g or lNg'ECS'éTrOR Q@ Q 11 -12 V Undervoltage Yes Immediate -8.7V1t0-103V
/ PUSH BUTTON % Q 12 48.5 V Undervoltage Yes Immediate 28V See Note 2
Q Notes:
Q') 1. Follow procedure for checking SCRs in 112V or
/ +6 V supplies on D-150.
Q@ QO 2. Follow procedure for checking +8.5 V on D-372.
1o 3. Follow procedure for checking SCRs in -4 V supply
on D-170.
4. Follow procedure for checking +3.4 V supply on
D-371.

3705-11 FAULT INDICATORS D'320

TNL 8Y27-1253 (3 OCT 1980) to $§Y27-0107-6




TNL SY27-/1 253 (3 OCT 1980) to SY27-0107-6
3705-11 POWER DISTRIBUTION— D_330

BASIC FRAME
PPB-K1 T Trans— 115 v 1-EPO
3705-11 POWER-DISTRIBUTION—-BASIC FRAME - PPB-CP1 former Convenience i
(EPO) {5 A) ; 2 - Power ON/OFF
_— .. (in PPB) Outlet Se ;
Note: See D-530 for power distribution in a 3705-l1 3. Fa%:lfgg:‘r;?ng
basic frame with only three cards in the O1D YZ003 {on Sequence Panel)
power control gate. ‘
See note 1 YZ041-043
Those 3705-11 basic frames that were field /factory converted v for World
i . . Trade 3705
from 3705-1 contain -30 V power supply components but the Single frame wiring 120y Usedon
-30 V has been crippled by the removal of the control cards [ ————— — ’ +20 V Regulator Card QJ¥20V 000 0
from 01D-A1. | SMS +24 Vdc {on Control Board) Board
3 Phase | -
PPB-CB2 . Rectifier YZ101
Input Voltage L’:ﬁ‘e’: PPB-CB1 (15 A) ] PPB-CP2 f‘l;i;;:m Card +30 Vdc (for +20 V regulator)
(in PPB) (Main CB) (Multipte (1 A} {in PPB) (mounted on
Frames) transformer T2) | - -24 Vdc (for -6 V regulator) To +20 V Regulator Card
YZ001 YZ003 in expansion frame
1.2 A - World trade YZ051 YZ051 * Controt Boards
except Japan
-6 V Regulator (on 6V gcs)ic‘:r?)'l-l
See note 2 Sequence Panel) Board
for World * +34V ] YZ051
PPB-CB1 {Main CB) Trade 3705 3 r ?11‘;"2‘)" Series | To FET
. Reg-01H Storage
220/235 V | 380/408 V | 200 V 200 V ___'
F -
PR 208/250 V1 750 He 50 Hz 60 Hz 50 Hz Yoere?
ttac ‘ (Delta) (Wye) (Japan) (Japan)
: C to expansion 2.0 A for
3705 15°A 15 A 15 A 15 A 15 A rames 2, 3, World Trade
1st expansion frame 30 A 30 A 15 A 30 A 30 A nd 4 ’ N
2nd expansion frame 40 A 40 A 30 A 40 A 40 A ‘1l:r3ans- -81(22R\: (()11(;::&:)':,2
3rd expansion frame 50 A 50 A 30 A 50 A 50 A PPB-K2 PPB-CP3 | | former ‘
T(Frame 1 AC) (8A) (mounted ‘;’/CI
e on base) 2V 01F-CP3 T e
NOTES FOR WORLD TRADE SCRs 30 A) ? Logic
ate
and
Note 1 +6 V 01F-CP4 Storage
T()T] ] SCRs . (10 A) 01A-TB1
YZ075
For 220/235 V (Delta) or 380/408 V (Wye} 50 Hz D-150
power, jumper terminal block PPB-TB2 to obtain YZ071
220/235 V for the convenience outlet (see YZ013). J
SCR Control
For 200 V 60 Hz power (Japan), use PPB-CP1 (5A)
with transformer T1 to obtain 100 V for the con-
venience outlet {see YZ023).
3 phase ac
For 200 V 50 Hz power {Japan), only the PPB-K1
contactor is used with the convenience outlet (SCRCCO”"?'S
on Contro
voltage of 200 V (see YZ033). Board)
Ref D-190
Note 2 NYZ121-161 (Sense Voltage)
T4 Trans- .
For 220/23§ V (Delta) or 380/4.08~ V (Wye) 50 Hz ppB-cP4 | | former Meter Control I
power, terminal block PPB-TB2 is jumpered to (8A) (mounted (on Control Board) Elapsed
obtain 220/235 V for all blowers and to connect on base) - Time
the neutral of the Wye input power to transformers 2111 Meter
T3and T4.
Blowers :Phase A,' and \0(22(‘)1;)3
(All blowers are single phase). 1 Logic gate blower Phase B’ ac
2 Heat sink blowers ;,r?c;ti?:gtec:rolrights
LEGEND 2 FET stg blowers, ‘ ({to Control
} Panet)
PPB — Prime power box " A B c
cp ~ Circuit protector YZ003 D-210
CB - Circuit breaker To D-340 YZ073 YZ111 _ To D-340
SCR - Silicon controlled rectifier To expansion frame

Control Boards

@@U@@@@@@Q@@@9@@@@@@@@@@@@Q@b@@@@@@
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From D-330

3705-11 EXPANSION FRAME POWER DISTRIBUTION
B
I Note: See D-535 for power distribution in a 3705-li ‘ O

expansion frame with oniy two cards in the OXD
power control gate.
+30 Vdc
NOTE FOR WORLD TRADE From D-330
e 220/235 V (Delta) or 380/408 V (Wye) 3 phase 50 Hz
expansion frames are jumpered to obtain 220/235V
for all blowers and to connect the neutral of the Wye +20 V Regulator Card
input power to transformers T3 and T4. See YZ015. {on Control Board) -6 Vdc
+20 Vdc Used on
Used on Control
3 phase {nput Control Board Board
voltage from
3705
The -30 V may be active on some
expansion frames but it is only
See note for used for power-up sensing.
Worid Trdde
expansion \
frames
: T3 Trans- 01F-CP2
PPB-K1 former SCRs (10 A)
L__{| PPB-CB1 {Frame 2,3, PPB-CP1 | {(mounted
(15 A) or 4 ac) 8 A) on base)
+12V 01F-CP3
YZ005 | SCRs (30 A) dc
YZ005 Voltage
to
+6 V O01FCP4 > Logic
SCRs {10 A) Gate
YZ071 : and
D-150 Storage
YZ071
01A-TB1
YZ077
SCR control
T4 Trans-
PPB-CP2 rJ former
(8 A) (mounted
on base) 3 phase ac
SCR Controls
Blowers (on Control
1 Logic gate blower Board)
2  Heat sink blowers Ref D-190
2 BSM-1 blowers Yz073
2 BSM-2blowers YZ2121-161 (Sense Voltage)

e

YZ005

PWR

3705-11 EXPANSION FRAME

POWER DISTRIBUTION D'340

TNL SY27-1253 (3 OCT 1980) to SY27-0107-6



FET STORAGE POWER ELEMENTS

Note: Not applicable to a 3705-Ii with only two or
three cards in the OXD power control gate. Refer
to D-505.

+3.4V Regulator

not adjustable

— contains its own transformer for
ac power

— series regulator

CE AND OP
PANEL

PRIME -
POWER
BOX
(PPB)

~01B OR 02B
FET STORAGE

O0C00000000

Storage Gate

— +8.5V series regulator
{not adjustable)
{derives power from +12V)
— sequence control card (U2)
control cables (V2 & V4)
— storage sequence interrupt jumper
at ViB11 - V1B13

(breaks line to 01F-HD1 or 02F-HD1)

OXF
Relay 01F-HD1 or 02F-HD1

— contacts +6V to load
— also starts sequencing of +3.4V
& +8.5V

N\

HEAT
SINK
TOWER
(0XG)

Swing Out Power Gate

— storage power sequence cable plugs
into OXD-E5
— includes storage voltage fault indicators

Push “POWER ON"’' Button

-4V, x12v

TNL SY27-1253 (3 OCT 1980) to SY27-0107-6
FET STORAGE POWER ELEMENTS D _345

Simplified Power On Sequence

first time delay (01E-P8 card)

Contact +6V To Board Logic

+6V OK - Turn On +3.4V

+3.4 Up & OK - Turn On +8.5V

Note 2 ‘L
)

Note 1
+8.5V Up & OK - Begin Second T.D.

Notes:

1.
2.

Expansion frames, if attached, will power up
-30.V at this time.

The sequence can be interrupted at this point
as a service aid to decide if a power probiem

is before or after this point. If array cards are
removed the +3.4V and +8.5V can be manually
operated.

0000000000000 C0

“ '

POWER ON
LIGHT

{machine power-on reset)

0000000



FET STORAGE POWER ELEMENTS (PART 2) |

+3.4V Sense

G12 D02
0—-—- +HV -——O
+20V REG T.P.
(on card
only)

+8.6V Sense

D08 L

-4 UV +E
{Main Frame -4V)

-4 UV Sense
(FET Only)

-4, 12V UV +E o Jo3

(from 01D-G4
or 02D-G4)

+24 to begin

sequence of +3.4, +8.5
(from 01F-HD1

or 02F-HD1)

Any machine
voltage OV +E

01B-A1U2 or 02B-A1U2 Power Sequence Card Function Diagram

LY

+3.4V \
D08 ov 408 & +3.4 OV +E (Note 1)
COMP
Go2 Q +3.4 UV +E
+3.4V
uv
COMP J
9 65 3.4 UV -E (Note 1)
406 5 4850V +E
D06 +8.5V
ov
come J07 O .+85 0V -E
J05 O +8.5 UV +E
+8.5V
| UV
COMP
OGOS G130 Any -4V UV +E
OR
av 402_~ GND FOR +6V ON
o.D07 oV
cOMP
D09 5 Tp. GND FOR +8.5V ON
A
O +8.5V REG CONTROL
+8.5 (to Reg Transistor 01B-TB3
REG or 02B-TB3)
On/Off $ggi_
SERVICE jumper Timing & Control G11 (NO.TE 2
(NOTE 3} ) Circuits 91 O Sequencing Error +E
o J13 ()
V1B11  V1B13 coa
+3.4 OV Error ) |02 5 GND For +3.4 ON
+3.4 UV Error }\—4—) >+10V for 3.4V OFF
» +8.5 OV Error ;L y |
-4 UV Error +3.4 OV, ~ -1VOLT, Not SEQ ERROR)

Jn O >+4V for +12V OFF

Gnd for +12V ON

Notes:

1. +Eis 15V to 22V. ~E is +2V to -6V.

2. +E if +8.5V or +3.4V don’t come up
within 2 sec after +24V appears at J13
or if +3.4V goes OVER VOLTAGE.

3. Jumper may be removed to manually
exercise +8.5V and +3.4V according
to flow chart.

FET STORAGE POWER ELEMENTS (PART 2)

000000000000000000000000000000000O00OC

D-346

TNL SY27-1253 (3 OCT 1980) to SY27-0107-6




3705-11 POWER-ON SEQUENCE

Note: See D-540 for power on sequence of a 3705-I|
with only two or three cards in the OXD power
control gate.

® Shows the sequence of events that occur during normal
power-on operation (1) when the Local/Remote Power
switch is set to the LOCAL position, and the Power On
switch is depressed, or {2} when the Local/Remote Power
switch is set to the REMOTE position, and the host CPU
brings power up.

n The 4 second delays are located on P8
on the Sequence Panel gate O1E.

Notes:

1. The +8.5 V sense relay picks 01E-R12 when
the 3705-11 has no expansion frames, or the
expansion frames contain no -30 V power
supplies.

2. Applies to expansion frames that have a
-30 V power supply.

™

O 0O 0O 0O O

Contact or action causing pickup

Power Supply Components or Action

Timing Relationships

EPO-J (1,2,3,0r 4) YZ051 PPB-K1 (EPO) %ﬁ
PPB-K1 #1 point Y2051 | 01E-RY9 (Remote) ?Tti"m_“"ﬁ '_'f’ia'_/_R_emi“’ P_"_"""rﬁti‘_ _____
Local position of Local/Remote Power Switch
Press Power On Switch Y2053 Power On switch or CPU Power On E——
Local Power On Switch or CPU Power On Y2053 01E-RY6 (Power On) S —
01E-RY6-9 YZ053 Power Check Light ==
01E-RY6-12 N/O YZ054 Power On Reset [ RRAAAAAEIINAA_———
01E-RY6-2 Y2055 01E-RY 13 (Power Off Override) [
01 E-RY6;11 YZ055 01E-HD1 (ac contactors on)
01E-HD1-1 YZ052 PPB-K2 (ac to 3705)
PPB-K2 #4 point (3705) YZ052 PPB-K1 (ac to Expansion frame #1)
PPB-K1 #4 point (Expansion frame 1) YZ052 PPB-K1 (ac to Expansion fr?me #2)
PPB-K1 #4 point (Expansion frame 2) YZz052 | PPB-K1 (ac to Expansion frame # 3)
ac applied to each frame Y Z005 +12V,-12V, -4 V {every frame)
+12 V, 12 V, 4 V up in each frame Y2101 +12 V,-12 V, 4 V sense relays —
Transistor that picks +12 V, -12 V, -4 V sense relay YZ101 Ground for +6 V sequence M’Vg;m +1 V (approx.)
4 sec.
+12V, 12 V, -4 V sense relay points in each frame . YZ056 | 01E-RY1 (+12V,-12V, 4V up) a— desrzcy H—~
01E-RY1-4 YZ055 OXF-HD1 (Turn on +6 V); begin +3.4 V and +8.5 V sequence
+3.4V and 485V +8.5 V sense rélay |
+8.56 V sense relay Note 1 01E-RY12 (+8.5 V up) Notel — —  — — —  —— — — —— — — —]
OXF-HD1-(1&2) YZ071 +6 volts (all frames) —
+6V up in each frame YZ101 +6 V sense relays
Transistor that picks +6 V sense relay YZ101 Ground for -30 V sequence Note 2 +20 V approx. y .+1 V (approx.)
+6 V sense relay points in each frame YZ056 O1E-RY2 (+6 V up) —
: 01F-HD2 (Apply +12 V to logic)
O01E-RY2-3 YZ055 | + OXF-HD2 (Turn on -30 V)—Note 2
Apply +12 V to all logic.
OXF-HD2-(1, 2, 3) YZ071 Apply -30 V—Note 2
-30 V up in each expansion frame—Note 2 YZ101 -30 V sense relays—Note 2 ﬁ
RY3-1 N/C Y2054 Power-On Reset Controlled +24 Vdc (Blocks Power Fault Indicators) Ground
+8.5 V sense relay point in basic frame and .
-30 V sense relay points in each expansion frame YZ056 01E-RY12 (+8.5 V up) )
01E-RY12-3 vzos3 | - 01E-RY3 (Sequence complete) n — geﬁeaf,’ fe—
01E-RY3-10 N/O YZ053 Power ON Light

00@@@@@@@@@0@@@@
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TNL 8Y27-1253 (3 OCT 1980) to SY27-0107-6
3705-11 POWER-ON SEQUENCE. D-350

D-420

D-390

D-380

D-370

D-360
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FET Storage
3705-11 DC VOLTAGE DISTRIBUTION 01B or 02B.YB1
@ @ e Do not remove any of the wires labeled SENSE
Note: See D-550 for DC voltage distribution on a 1 / & Do not remove any of the terminal board (T8}
3705-ii with opily two or three cards in the OXD arf-/F OXA -W1 ' : w jumpers which connect a voltage with its sense
I power control gate. T Q) lead.
' ’ ' % 3 o Do not bend the laminar bus tab too sharply
El 13 1 ::3 common w because it may crack upon straightening.
———— Common
@) 2 o/ 5
| to OXF capacitor plate ground 6
E 15 3 to adjacent frame c Common
l ? REMOVE LEADS FROM S 7
IS emmen THIS SIDE OF STORAGE £ —t Common Logic Y2076
| — £ 8
| Q]v s & ~ TBTO DISCONNECT LOAD ° 3
Upper @ l 1 %: —
Lami- e & —_—]
- 10
Eirs Storage 4V {
Thermal : - 11
Switch {M.____ ;herma|
~ +12 V (From 01F or 02F-HD2 01B or 12 ense
2V (From or ) ozn ’ M Circuitry
— g 12 V SENSE 2132
)< -12 V (From supply) ) "
G @ @
A O01F or 02F C20(-)
T .
£ . 2V From > 01F or 02F C17 (-)
supply 4V
A |
4VF
QMM QsPD)t+—=- ngS?v .
: 4V
P
4V From REMOVE LEADS FROM FET Storage
(-4 61— '
DM @ . THIS SIDE OF STORAGE 01B or 02B-TB2
< +6 V (From supply) TB TO DISCONNECT LOA 2 o
. - -4 \V SENSE '
Lower 14 | —4————] +12 V (From supply) 1
Lami- —® T 01F-HD2 or 02F-HD2 " To +3.4V )
i S ; — —
Téaurs @ @ +12 V SENSE ztorage — ] - e
usses 1
— : +8.5V S
@ I 19 7 @E-———— +8.5 v{ R ense
: "
@]20 8@ 5 01B-C1 or 02B-C1
I 21 9 @ » -
IR - S— a @ @
Colsne— , -
@l 24 12 @ Common
= 3 To -4 V overcurrent
- -———-( and open SCR detection
i EFromOXG-W1 .
| The -4 V shunt may be installed
( ‘on some 3705-lIs but it is not used.
Diode D1 y From L1 -2
(anode)
Note: Capacitor should be physically
Gnd separated from the resistor
because the heat produced by the

resistor may harm the capacitor.

3705-11 DC VOLTAGE DISTRIBUTION D-360

TNL SY27-1253 (3 OCT 1980) to §Y27-0107-6
. PWR




3705-11 POWER-DOWN SEQUENCE

Note: This power down sequence does not apply to
a 3705-11 with only two or three cards in the OXD
power control gate.

o This page shows the sequence of events that occur during
normal power-off operation, (1) when the Local/Remote
Power switch is set to the LOCAL position, and the Power
Off switch is pressed, or (2) when the Local/Remote Power
switch is set to the REMOTE position, and the host CPU
brings power down.

01E-RY 13 (power-off override) drops 3 to 4 seconds after
01E-RY6 (power on) drops. If the power-down sequence has
not been completed by the time the power-off override relay
drops, the following events occur:

— 01E-RY13-1 N/O drops 01E-HD1 (contactors on)
—see YZ055. The power down sequence continues

from

—01E-RY13-1 N/C picks 01E-RY 11 (fault sense)
through the 01-RY-2 N/O (12 V, -4 V up) which
turns on the Power Check light.

This circuit prevents a failure to complete a power-down
sequence which might have occurred due to a condition
such as a sticking relay.

Notes:

1. Applies to expansion frames that
have a -30 V power supply.

2. When the 3705-11 has no expansion
frames, 01E-RY6-6 drops 01E-RY12.

Y

30000

TNL §Y27-1253 (3 OCT 1980) to SY27-0107-6
3705-11 POWER-DOWN SEQUENCE D 370

Contact or action causing dropout

Power Supply Components or Action

Timing Relationships

(Local) Press Power Off Switch YZ053 Power Off Switch or CPU Power Off Switch P —

Power Off Switch 01E-RY6 (Power On)

01E-RY6-12 N/C YZ054 Power Off Reset Fating Ground :
01E-RY6-9 Y2053 Power On Light

01E-RY6-10 {Local) Y2055 8;(5;.!:'%22 ((Arz'::vygr:%\(; \tgff)ﬁi::t)‘e—%oasic frame Ground put on -30 V at Mem TB1-1 Note 1
01E-RY6-2 YZ055 01E-RY13 (Power Off Override) 34 Seconds -
0XF-HD2-(1,3) Note 1 YZ071 -30 V (all expansion frames with -30 V)

-30 V drops Note 1 YZ101 -30 V Sense Relays (all expansion frames with -30 V)

01E-RY124 YZ055 OXF-HDj {Turn On +6 V) and drops +3.4 V and +8.5 V

OXF-HD1-{1 & 2) and 01H-HD1 {+12) YZ071 +6 and +12 volts (all frames)

16 and +12 volts drops YZ101 +6 and +12V Sense Relays (all frames)

+6 V Sense Relay transistor turnoff YZ101 Ground for -30 V sequence Note 1 +1 V (approx) r+20 V (approx)

+6 V Sense Relays in all frames YZ056 01E-RY2 (+6 V Up)

01E-RY24 YZ055 01E-HD1 (Contactors On}

01E-HD1-1 YZ052 PPB-K2 (ac to 3705)

01E-HD1-1 YZ052 PPB-K1 (ac to Expansion Frames 1, 2, and 3}

PPB-K2 (3705), PPB-K1 Expansion Frames ;Dzoorggs.ggl)s -12 V, -4 V (all frames)

-12V, -4 V drops YZ101 -12 V, -4 V Sense Relays (all frames)

112V, -4 V Sense Relay transistor turnoff YZ101 Ground for +6 V sequence 1V (approx) '+20 V (approx)

..12 V, -4 V Sense Relays in all frames YZ056 01E-RY1 (+12 V, -12V, 4 V Up)

01E-RY1-3 YZ053 01E-RY3 (Sequence Complete) :

RY3-1 N/C YZ054 Power-On Reset Controlled +24 Vdc

Ground [

PPB-K1 (EPO)

01E-RY9 (Remote)

Remote position of Local/Remote Power Switch

——————————————————————————————

0000000C000O0

&
Fi’

Local position of Local/Remote Power Switch

£ £ N 4 y
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3705-1l MAINTENANCE CHARTS AND PROCEDURES, PART 3 From D-370

Plunger will ]
protrude farther = =7 ! Ref-YZ301
if tripped ! - T T 7777 sheet19
J 01H-CP1 No L
Tripped
You must wait at least ten
Remove wire plugged seconds between each
into 01H-PC2, . power-down-to-power-up
Power On operation to allow for
Ref-YZ301 sht 19 ) “bleeding’’ the unloaded
+3.4 V or +8.5 V capaci-
tors. Power will not
come up otherwise.
Yes 01H-CP1 '
I Trip again ’ L
| After pushing in CP
Remove wire plugged —— == =—— — —— — plunger (tq reset CP)
into 01H-PC3. Yes 01H-CP1 I and powering up
Power on. Trip again
Less than

0OV at
01B-A1U2G09

—

Check wiring of
01H-B1 cable

1. Replace jumper between 01B-A1V1B11 and B13.
2. Remove jumper at 01B-A1U2G04.

Yes 3. Reinstall the removed FET array cards in their
original locations.

+3.4V
at

01H-CP1
Trip again

i

- | 01H-TB1-5
Replace 01H-PC Replace wire to 4. Power on and monitor 01H-CP1. Suspect a bad
card 01H-PC2 01H-CP1 or overload from the FET array cards.
| To D-372 ] :
Replace wires to
01H-PC2 and PC3 See Notes 1, 3 | Approx. Yes
N ( +7 V at
| Remove SCR-1 anode | Check for 01H-TB1-6 |
. wire at 01H-C1 b— — —— — shorted SCR-1 Note § Check for shorted
See Notes 1, 3 + terminal-Power on. : Ref-YZ301 sht 19 transistor T1, T2, T3,
T4. Ref-301 sht 19
i Check if 01H-B1
connector is secure l
|
Yes 01H-CP1
I Trip again —
Approx. No ‘I Checksac to
Check for: +7 V at _ /"l 01H assembly
e shorted component in 01H-C1+ PR | Ref-YZ076sht 2
bulk filter including Note 5 L
D1, D2, D3, D4, c1' Replace SCR-1
C2, C4, T1; Ref-YZ301 I FO‘ H'gL No
sht 19. J v Replace card ans
¢ shorted C3 Replace wires to ' © atO1H-PC
'@ shortin +3.4 V distri- 01H-PC2 and PC3 L
bution; Ref-YZ076 - I AC ot deiverad
- Notes: n i
. . . , Replace open .
L 1. He:l;c;; jumper between pins 01B-A1V1B11 C Do applicable diodes on diode E;S::' v;l::mg
an . Notes 1, 3, 4 ' i ‘
3. Remove jumpers at 01B-A1U2G04 and 01B-A1U2D13. ’ bridge and 01H-CP1
See Notes 1, 3 4. Reinstall the removed FET array cards in their original ‘t —[
locations.

5. This voltage will only appear momentarily and
is best observed with an oscilloscope.

° : 3705-1t MAINTENANCE CHARTS AND PROCEDURES, PART 3 D-371




3705-1l MAINTENANCE CHARTS
AND PROCEDURES, PART 4 D'372

3705-11 MAINTENANCE CHARTS AND PROCEDURES, PART 4

From D-370
!
- — —— —]  Ref-YZ301 sht 18
Remove wire to L
01B-TB3-2

Greater
than 10.0 V at
01B-TB2-3

Yes

.

Check for shorted
transistor 01B-T1

-~ Power off.
Place jumper between
01B-A1U2B10 and
01B-A1U2D06

Replace wire to

01B-TB3-2 "
l You must wait at least ten seconds between
each power-down-to-power-up operation to

;7
See Notes 1, 2, —————  allow for “bleeding’’ the unloaded +3.4 V
and 4 : Press power on | or +8.5 V capacitors. Power will not come

up otherwise.

Approx
+8.5 V at
01B-A1U2D06

Yes

l

Check for bad
transistor 01B-T1
I Replace wire to
Replace wire to 01B-TB3-2
F D-370 :
01B-TB3-2 ron Remove jumper inserted
[ ’ between 01B-A1U2B10
: and 01B-A1U2D06
Remove jumper v . [
between ) Procedure for basic
01B-A1U2B10 and ——— e -—4 checking of 01B seguencing
01B-A1U2D06 I card voltages
I . : Make sure jumper

between pins
See Notes 1, 2, 4 01B-A1V1B11 and B13
is still removed .

Press power on

-6 Vat
01B-A1U2G05
YZ191

~ Check connections at To D-400
Yes ‘ : both ends of cables at
01B-A1V2 and V4

|

Replace card at
01B-A1U2

Notes: i I
1. Replace jumper between pins 01B-A1V1B11 and B13, To D-400 : : —
2. Remove jumpers at 018-A1U2D09 and 01B-A1U2J12, See Notes 1,2, 4

4, Reinstall the removed FET array cards in their original locations.

+20 V at
01B-A1U2G12
YZ191

OD 0000 N TS S Ay s e
L WA W' LU L N R U A W . .o ‘i s N o E AN A

3002000009200
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3705-11 MAINTENANCE CHARTS AND PROCEDURES, PART5

From D-370
M1

D

—
4V,+12 V up

— — =1 Ref-YZ056
01E-RY1 Vos t—m——

pick

No

Method to check: . ;
+24 Vdc at 0XD-A1G4G08 e
and at 0XD-A1G4G09 |
see YZ101 i

—

OXF-HD1

pick in aii P o

———

- .‘l Turn on +6 V

_—

C 00000000 0C000® 0O

framy

Yes

+6 V to all frames

+6 V sense relays pick
in card 0XD-A1G4 on
each control board.

Has
trouble No

_._-;--:' Reed relays (RR3)

been isolated
to a frame

+6 V
sense relay

[

See YZ056 for sequence
panel connecters
See Note 1

picking in failing
frame

Check OXF-CP4

+6 V at
0XD-A1G4B03

[

' Replace card at
OXD-A1G4
See Note 1

YZ101

+6 V at

Yes

Check circuit to gate 0XD
Ref-YZ075-077
See Note 1

Note 1: Replace jumper between pins

01B-A1V1B11 and B13.

To D-390

OXF-HD1,2 op

1

* Check for +24 Vdc
across 01E-RY2 coil

l

Check 01E-RY6-5 N/O
Ref-YZ056

1

C See Note 1 )

OXF-HD1
pick in any
frame

Check for +24 Vdc across
OXF-HD1 of relay that
didn‘t pick. Ref-YZ055

‘ Check connectors
See Note 1 Ref-YZ055
) See Note 1

+24 Vdc
at 01E-P8-E

0000C0C0O

YZ055

Check O1E-RY1-4' N/O

l |

—_—

Approx.
+1'V at

+1 Vat

Yes 0XD-A1G4G05

Less than
+1V at
01B-A1U2J03

Less than
. +1Vat
01B-A1U2G08

-4V at
01B-A1U2D07

Replace card at
01B-A1U2
See Note 1

Check circuit wiring.
Ref-YZ101, YZ195
See Note 1

YZ101

Replace card at
O0XD-A1G4
See Note 1

01B-A1U2J02

Approx.

+1V at No

Replace card at 01E-P8
(location of diode)
See Note 1

f
|

— ": Ref-YZ151
L

Ground for +6 V sequence

0XD-A1M4B13

Scope the +6 V SCRs,
filter card, and SCR
control cards per D-450
and D-190. Replace bad
component when
required.

Adjust poton card
0XD-A1M4 if voltage is
outside the +5.76 V to
+6.24 V range. Measure
at 0XD-A1B6A04.

See D-230. See Note 1

3705-11t MAINTENANCE CHARTS D
AND PROCEDURES, PART 5

Check wiring
Ref-YZ101, YZ195

[

( See Note 1 >

380



3705-11 MAINTENANCE CHARTS
'AND PROCEDURES, PART 6

D-390

3705-11 MAINTENANCE CHARTS AND PROCEDURES, PART 6 ] , From D-400
From D-380 -24 Vdc is gated to
-6 V regulator f J.
+30 Vdc is gated to .
. — +20 V regulator J 3705 blowers should ' Method to check
4 Contactors on PR - bty See Y2056 for _| +24 Vdc at 0XD-A1GAG10
Ref-YZ055 ~ 01E-RY1 pick - I and at 0XD-A1G4G12
01E-HD1 Yes cireuit - | Ref YZ101
pick PPB-K2 No P
pick - ] ~
Check for +24 Vdc at Any
No —-—37_0—7 Yes };; 8} EEP&J N/O 12V, 4 V'sense Yes
ac to the B e —_— — o refays up in any
j Ref-YZ052 frame
No Expansion frame
1 present See Note 1
[Mhput to time
- —4delay
Yes . — Ref-YZ056
G o e Gy Tt
owers shou e 01E-J8-Q
be operating = — = — . _ 1 :
Expansion frame #1 No Check circuit
PPB-K1 pick 1 Ref-YZ056
Check for +24 Vdc at See Note 1
— (1) 3705 PPB-K2-4 A
o 1o E;F;ansuon | — e e Yes (2) 01E-P2-C ey Yes
mme Ref-v2052 01E-RY1 "B’ coil : ]
1 side
Swap RY1 and RY2
No Expansion frame
present See Note 1 No
Yes Yes
Blowers should I‘ e
be operating - y No
Expansion frame #2
PPB-K1
pick ‘ gtepINact: R1Y2
ee Note
ac to Expansion [__ — o e ] Yses " Check for +24 Vdc at
frame #2 (1) Expansion frame #1
PPB-K1-4
- (2) 01E-P3-C Ch k R
ﬂ No Expansion frame Ref-Y 2052 co:tc:-lctsY1
#3 present I See Note 1
See Note 1
—_— Yes +24 Vdc No
Biowers should o e —— — at 01 E-P8-Q
be operating N
—_— Expansion frame #3 ° ] eV e—— aB:“j‘SC%“"eCt'O"
Y PPB-K1 pick : RY1-1 N/O points
?rt;;?eEI;(gans«on —— Check for +24 Vdc at used for instant L - See Note 1
—_—— (1) Expansion frame #2 drop of time delay | —
— —~ —— — Jves PPB-K1-4 See YZ056 RY1-1 N/O Yes
) (2) 01E-P4-C - - 01E-RY1-1 ,
Ref-YZ052 shorted .
[
+12V,-12V,and -4 V £12V. -4V sense g:ep?\l,:)te 1
i lay picks in
must be up to pick these | —— — — —— relay p . See Note 1
Reed relays (RR1) card 0XD-A1G4 in )
Check for: each control board
+12 V at 0XD-A1G4B08 | Yes
-12 V at 0XD-A1G4B09 |
-4V at OXD-A1G4D13 |
See YZ101 | Trouble gz;? $ozr6n56é:tron at J8-P
| .
D isolated to a Note t: Replace jumper between pins ) See Note 1
frame 01B-A1V1B11 and B13. Replace card
- To D-400 at 01E-P8
To D-420 < See Note 1
e R A I s s O OO I A e T O T O £ S T A I
('*'i‘ ! /\r b b 4 ' LW ot i b st b R o R LW e RN W W Wb W L v Lo N < @ o Ny
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3705-11 MAINTENANCE CHARTS AND PROCEDURES, PART 7

+20 V supply can be +19 V to +21 V.
Ripple must not exceed 100 mV

peak-to-peak.

01E-HD1-3
+20 vV
Regulator
+30 Vdc D05
D06
0XD-A1U2
YZ101

-6 V supply can be -5.5 V t0 -6.5 V.
Ripple must not exceed 100 mV

peak-to-peak.

From D-390

Method to check:
+24 Vdc at 0XD-A1G4G10
and at 0OXD-A1G4G12

T
/

From D-390

I check +20 V regulator

Ref-YZ101 | +12 vV, — 1 Ref-YZ101
* Yes 4 V sense relay No +30 Vde L
upfm failing at 0XD-A1U2D05
rame
+30 vdc
To D-390 at 01E-HD1-3
op
- +20 Vdc No
| | Check circuit
Plunger will protrude | fhe;:‘#_cpz | Ref-D-330 : Ref-YZ051 at OX?{-ZAJ;?“B‘?
farther if tripped 2' 01F-CP3 | D-340
. o —/
SMS socket attached -
- to transformer T2
| (Trip again) N +30 Vdc
4 After pushing in 9 at PPB-T2-J1-P
—_ i CP plunger (to reset (3705)
Yes cP L CP) and powering up

trip or
trip again

To D-430

3705 the
failing frame

Check PPB-CP1 and PPB-
CP2 in failing frame

=

Check PPB-CP3 and
PPB-CP4

cp
trip again

Check circuit
Replace SMS card at T2-J1 Ref-Y 2051
Ref-YZ051 s 4
Do applicable Notes 1-4 Do applicable Notes 1-
No -6 Vdc

at 0XD-A1G4D02
YZ191 -

- SMS socket attached to
transformer T2

-24 Vdc
at PPB-T2-J1-A

after pushmg in CP

To D-430

+20 V at
0XD-A1G4B12
YZ191

D09 +20 Vdc

D10
D11
D12

Check input and output-
of +20 V regulator card

at 0XD-A1U2
Do applicable Notes 1-4

D13

6 Vat
OXD-A1F2D02
YZ121

8V a e -6 Vdc -S Y
v Regulator ; { Check input and outpu
-24 Vdc - " g b - of -6 V regulator
ounted on Do applicable Notes 1-4
C
Sequence 1 ) To D-410
panel O1E d |
01E-EC3
YZ051

(3705)
J plunger (to reset CP) )
| and powering up
L
From Replace SMS card at Replace -6 V regulator Scope AC reference and
D-372 T2-11 at 01E-HS1 reset cards per D-190
Do applicable Notes 1-4 Ref-YZ051 Ref-YZ121, 131, 161
Do applicable Notes 1-4 Do applicable Notes 1-4
From D-372
+20 V supply can be +19 V to +21 V.
Rippie must not exceed 100 mV
peak-to-peak.
01E-HD1-3
+20 Vdc
09
at 0XD-A1U2D13 v 1P G
430 v Regulator D10 1
de D05 D11 —4
‘ ' D06 D12—4
Check circuit Replace card i D13 —
Ref-YZ101 0XD-A1U2 OXD 212
Do applicable Notes 1-4 Do applicable Notes 1-4 YZ101
Notes:

1.
2. Remove jumper at 01B-A1U2D09.

3.

4. Reinstall the removed FET array cards in their original locations.

Replace jumper between pins 01B-A1V1B11 and B13.
Remove jumper at 01B-A1U2G04.

3705-11 MAINTENANCE CHARTS
AND PROCEDURES, PART 7




3705-11 MAINTENANCE CHARTS AND PROCEDURES, PART 8

From D-400

+12 V sense

AND PROCEDURES, PART 8

3705-11 MAINTENANCE CHARTS D-41 0

Scope the +12 V SCRs,
filter card, and SCR

Replace bad compon-
ent when required.

OXD-A1M2 if the voltage
is outside tolerance (see

at 0XD-A1G4B08 No
Y2101 |
Check +12 V sense at
jumper bus 0XA-TB1-14
No -12 V sense Place grounded jumper
at 0XD-A1G4B09 at 01B-A1VvV2D03.
YZ101 Ref-YZ195
Check -12 V sense at |
jumper bus 0XA-TB1-3 Ref-YZ101 -
) +2V No
4V sense SOV
at 0XD-A1G4D13 Yes 9XD-A1G4B08
; YZ101
Scope the -12 V SCRs,
filter card, and SCR N control cards per
control cards per o
D-450 and D-190. Replace ) D-450 and D-190.
bad component when
required. Check 4 V at '
—_——— ]
01A-W2-6 No 4V ‘ Ref-YZ195
‘ Sense at L
‘ 01B-A1U2D07
’ Adjust pot. on card
_____ —  Ref-YZ101
Adjust pot. on card Se-:s;/at S
0XD-A1S2 if the voltage Scope the 4 V SCRs, D-230)
is outside tolerance filter card, and SCR OXD-A1G4D13
(see D-230) control cards per D-170 | .
and D-190. Replace bad | Ref-YZ195
component when required. No Less than L
+1 V at
Check -4 V 01B-A1U2G08
cabling from OXA-W2
to 0XB-TB1
Ref-YZ075

Adjust pot. on card
0XD-A1H2 if the volt-
age is outside the
416V to-3.84V
range when measured at
0XD-A1B6EO4.
See D-230.

Replace card
at 01B-A1U2

Do applicable
Notes 1-5

Less than
+1 Vat
0XD-A1G4J02

Replace card Check cable 0XD-A1E5
at OXD-A1G4 : to O0XB-A1V4

. Notes:
Replace jumper between pins 01B-A1V1B11 and B13.
Remove jumper at 01B-A1U2D09.

Remove jumper at 01B-A1U2G04. . i
Reinstall the removed FET array cards in their original locations. Rotzpﬁ'_'gab'e
Remove jumper at 01B-A1v2D03. . . otes

ohonN=
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3705-11l MAINTENANCE CHARTS AND PROCEDURES, PART 9

From D-390 '
M~

Y

—
__ —| Ref-YZos55
—
+24 Vdc v
oo at 01E-RY6-11 es
. cable )

op

plugged in
appropriate connectoyr,
YZ051 -

Check HD1 coil -
See Note 1
Repair point
See Note 1
Open J8-G connection
See Note 1

Plug EPO cable
into appropriate
connector

See Note 1

+24 Vdc to
sequence relays

+24 Vdc
at 01E-RY3-11
N/C

Temporarily jumper
l EPO-JX pins 1 to 2

ac power to convenience
outlets

+24 Vdc
at 01E-P8-G

Local/Remote
Power SW
position

Local

Remove EPO-JX

Remote ' jumper

+24 Vdc
at 01E-P8-C

: Check EPO cable and
. associated CPU
Check: - See Note 1

1-Local/Remote switch

t . Replace card at 01E-P8
é-PPI\?-KL: points S ( Ref-Y Z055 C(Iogation of diode) )
ee Note
' Remove EPO-JX \ See Note 1 See Note 1
A CPU or channel power on _

| jumper
must be initiated to provide

a contact closure within
the CPU. This closure re-
turns +24 Vdc to the EPO

01E-RY9
pick

panel (JX-6) Power On pushbutton Yes +24 Vdc
must be pressed at E»PO{JX
mn

f ] Check for open
" Power on —_— coil on PPB-K1
O1E-RY6 ’1 ' ~—— See Note 1
01E-RY6

pick

YZ053 pick Yes 3 phase
PPB-T2 transformer
Output
Check for +24 Vdc at : ! Yes
(1) 01E-RY35 op —1 Replace 3705 PPB-SMS1
(2) O1E-RY9-1 op Povyer on reset rectifier card {mounted
(3) Power Off sw begins gn tll'\?nsfczrmer T2) Input | 24.4-33.3 vac 19.2-26.4 Vac
e e Check PPB-CP2 Phase . rms rms
T - PPB-CB2, PPB-CB1, o TB4 P
. : and the input voltage - -1 to PB-TB4-1 to B
Check for ground at , Check for +24 Vdc at (see D-330) phase 1 PPB-TB4-1to D | PPB-TB4-1to C
Ref-'YZO5?; (1) Power on sw See Note 1
(2) 01E-RY3-4 N/C hase 2 PPB-TB4-1t0 E | PPB-TB4-1toF
[ : {3) 01E-RY9-1 op P PPB-TB4-1 to H PPB-TB4-1t0o G
' (4) Power Off sw :
See Note 1 : , o ' , phase 3 PPB-TB4-1toJ | PPB-TB4-1to K
I PPB-TB4-1toM | PPB-TB4-1to L

Check for ground at )
01E-RY11- -
Note: R1ef-Y205134 N/o 1. Remove rectifier card from socket T2-J1.

2. Use an ac meter to measure between th
1. Replace jumper between pins 01B-A1V1B11 and B13. I ur ween the

T2-J1 connectors indicated in the above
chart and PPB-TB4-1.
See Note 1 : 3

. Arange of good outputs for the no-load
condition is shown above the columns.

3705-1F MAINTENANCE CHARTS
AND PROCEDURES, PART 9 D"420




3705-11 MAINTENANCE CHARTS
AND PROCEDURES, PART 10

D-430

3705-11 MAINTENANCE CHARTS AND PROCEDURES, PART 10

From D-400

Foltow the instructions below for the
voltage associated with the circuit
protector that trips.

Power up to verify that the circuit
protector did not trip again

- —
1 Circuit protector

1| trips continuously

P .
SSEVS(V Disconnect Add
CPX
4V e Laminar bus lugs at Jumper between Yes
0XA-TB1-6,7,8,9,10,11,13 | OXA-TB1-13 and - Determine which lead causes the
OXA-W2-6. Test for shorted filter circuit protector to trip by power-
PPB CPX - capacitor. ing up after replacing the laminar
® Storage gate B leads (This jumper re- bus lugs and storage gate leads one
at Mem 01B-TB1-9, 10 establishes the -4 at a time. Replace -30 V filter
Test for shorted SCR in the power supply sense connection card if removed.
associated with the tripping circuit pro- needed to bring
tector per D-150 or D-170. The fault power up.] '
indicator (D-320) indi d ] Power down. Measure the voltage across
.'? scafor ~3£0) indicates undervoltage, the capacitor (to ensure it has discharged)
if the failure did not occur during power- before touching any leads. Remove one
on sequence. Reset the fault indicator. If capacitor terminal lead at a time. The
power does not stay on long enough to jumper to the next capacitor must be con-
scope the SCRs, proceed to the ohmmeter . nected to the removed lead by a screw
checks of the SCRs. +12V Laminar bus lugs at none and nut, or control of the power supply
O0XA-TB1-1 and 2 will not be established ence the shorted
capacitor is removed from the circuit.
12V Laminar bus lugs at none ~ Power up. '
O0XA-TB1-3and 4
+6 V o Laminar bus lugs at
OXA-TB15 and 12
— - - —— — - { Circuit pro-
e Storage gate B leads tector trips
at Mem TB5 none again
See D-440
e Storage gate C leads
Replace bad SCR at Mem TB-6 B cod
per D-160 or 180 capacitor. See Note 1
Last
Capacitor of
that voitage _Isolate the short to a logic board
( SeevNote 1 ) checked — by removing the laminar bus or
__ | No shorted storage voltage jumpers to each board
. capacitor
This section applies to ———
3705-11 expansion frames )
that wiil contain BSMs, ?afirgg;'eof;‘g:g?ﬂ\/;t'ge’ Connect removed
prevent -30 V from lead to qapamtor
coming up whenever
the +6 V leads are re-
moved from Mem TB-5,
6, or component damage
may occur in the BSM
-30 V e Storage gate B leads
¢ at Mem TB1 Before removing or reinstalling the
‘ laminar bus jumpers from/to a board,
* z?ttol\;lZ?: 9I’ai.;‘?zc toads none power must be off until the jumpers
are all off/on. If power is turned on
with only part of the jumpers attached,
the current required by the board as-
sembly could exceed the capacity of
the board pins and burn them off.

Note: . ' Isolate to a card by
1. Replace jumper between pins v ’ ) removing cards.

01B-A1V1B11 and B13. ‘

2
AR
A 4
:3:,
2
2

0000600000000

0000
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' FET Storage
3705-11 DC VOLTAGE DISTRIBUTION ' v | 01B or 02B-TB1
: @ @ o Do not remove any of the wires labeled SENSE
) ' 1 : o Do not remove any of the terminal board (TB)
‘FM- OXA -W1 ) M CAUTION jumpers which connect a voltage with its sense
"l" @ 2 Z . lead.
- : 3 e Do not bend the laminar bus tab too sharply
) because it may crack upon straightening.
13 1 @ { common o M4
E ) ——— Common
@ 1'14 2 ! : 5
} - to OXF capacitor plate ground 6
E 15 3 to adjacent frame — Common
@ I 16 4 —————) common REMOVE LEADS FROM - :
| — THIS SIDE OF STORAGE —{ Common Logic YZ076
72 TB TO DISCONNECT LOAD
Upper @
Lami- L
Eirs Storage
Thermal ]
‘ Switch | -} Thermal
| ~aff. +12 V (From O1F or 02F-HD2) 01B or ; 12 . Sense.
—f@» 12 V SENSE 028 13 Circuitry
12 V (From supply) Z 14 Z
G XA W2 : @ @
1/5 - 01F or 02F C20 (-)
E AV From > 01F or 02F C17 (-)
: supply 4V
A P
- 4V From
supply
4V
o
4V ’:;g;“‘y REMOVE LEADS FROM FET Storage
2 : > THIS SIDE OF STORAGE | 01B or 02B-TB2
(+6) @ - l‘\ +6 V (From supply) TB TO DISCONNECT LOAD @ @ .
-4) @ (’ -4V SENSE o ;
Lower 14 L ] +12 V (From supply) ] I
; . . +34V
[ rL‘::n,_ () — 12)20\1/ FslélllagEor 02F-HD2 To ) ’
Bus @ @ : Storage " [
—_ 3 X
@ 19 7 @E—— Busses 185V {———— ————— +8.5 V Sense
@20 8@ -+ ‘
| s 01B-C1 or 02B-C1
@ I 2t 9 ' -
@I 22 10 g::j com ‘ ] @ @
Lol v e=—=~r
@22 120Q . ‘ Common
L - ) To -4 V overcurrent
~ —-————( and open SCR detection
" EFromOXG-W1 ‘ ' : /
__| The -4 V shunt may be installed :
Diode D1 ( From L1 -2 Ion some 3705-11s but it is not used. )
lode D1 i )y )
(anode)
Gnd Note: Capacitor should be physically
‘separated from the resistor

because the heat produced by the
resistor may harm the capacitor.

3705-11 DC VOLTAGE DISTRIBUTION D'440




3705-11 POWER-DOWN SEQUENCE

® This page shows the sequence of events that occur during
normal power-off operation, (1) when the Local/Remote
Power switch is set to the LOCAL position, and the Power
Off switch is pressed, or (2) when the Local/Remote Power
switch is set to the REMOTE position, and the host CPU
brings power down.

n 01E-RY 13 (power-off override) drops 3 to 4 seconds after
01E-RY6 (power on) drops. if the power-down sequence has
not been completed by the time the power-off override relay
drops, the following events occur:

—~ 01E-RY13-1 N/O drops 01E-HD1 (contactors on)
—see YZ055. The power down sequence continues

from :

— 01E-RY13-1 N/C picks 01E-RY 11 (fault sense)
through the 01-RY-2 N/O (¥12 V, -4 V up) which
turns on the Power Check light.

This circuit prevents a failure to complete a power-down
sequence which might have occurred due to a condition
such as a sticking relay.

Notes:

1. Applies to expansion frames that
have a -30 V power supply.

2. When the 3705-(1 has no expansion
frames, 01E-RY6-6 drops 01E-RY12.

@@@@@@@@@U@@@@@(?@@,@@@

3705-11 POWER-DOWN SEQUENCE

Contact or action causing dropout

Power Supply Components or Action

Timing Relationships

Ground

(Local) Press Power Off Switch YZ053 Power Off Switch or CPU Power Off Switch —
Power Off Switch 01 E'—R’YG (Power On)
01E-RY6-12 N/C YZ054 Power Off Reset Floating Ground
01E-RY6-9 YZ053 Power On Light
01E-RY6-10 (Local) Y2055 8;(?':{%22 ((/;\_ﬂlriévoﬂ?sg \t/‘))l_osi}?;?asic frame Ground put on -30 V at Mem TB1-1 Note 1
01E-RY6-2 Y2055 01E-RY13 (Power Off Override) |34 Seconas -
OXF-HD2-(1,3) Note 1 Y2071 -30 V (all expansion frames with -30 V)
-30 V drops Note 1 YZ101 -30 V Sense Relays (all expansion frames with -30 V)
SRt Gy Mo v | oenviziesv
01E-RY124 YZOSS OXF-HD1 (Turn On +6 V) and drops +3.4 V and +8.5 V
- OXF-HD1-(1 & 2) and 01H-HD1 (+12) Y2071 +6 and +12 volts (all frames)
+6 and +12 volts drops YZ101 +6 and +12V Sense Relays (all frames)
+6 V Sense Relay transistor turnoff YZ101 Ground for -30 V sequence Note 1 +1V (approx) | +20 V (approx)
+68 V Sense Relays in all frames YZ056 01E-RY2 {+6 V Up)
01E-RY24 YZ055 01E-HD1 (Contactors On)
O01E-HD1-1 YZ052 PPB-K2 (ac to 3705)
01E-HD1-1 Y2052 PPB-K1 (ac to Expansion Frames 1, 2, and 3)
PPB-K2 (3705), PPB-K1 Expansion Frames (v[)z%mo:essgcc)la ~12V, -4 V (all frames) .
-12 V, -4 V drops YZ101 ~12V, -4 V Sense Relays (all frames)
12 V, -4 V Sense Relay transistor turnoff YZ101 Ground for +6 V sequence +1V (approx) '+20 V (approx)
-12 V, -4 V Sense Relays in all frames Y2056 01E-RY1 (+12 V, -12V, -4 V Up)
01 E-RYT-S YZ053 01E-RY3 (Sequence Complete) :
RY3-1 N/C YZ054 Power-On Reset Controlled +24 Vde

J

PPB-K1 (EPO).

O01E-RY9 (Remote)

—

Remote position of Local/Remote Power Switch

L.ocal position of Local/Remote Power Switch

M

¥ / '
g AN

Al

D-450
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Control Panel
3705-1 MODIFIED POWER—-BASIC FRAME .
(01D GATE WITH ONLY THREE CARDS) ? ? ? ?
| l ‘ : EPO Panel (See Note)
dc Output Voltages
| |
Single Phase ac Power  Power Local
Use On Off Remote J1 J2 J3 Ja
> > s > Meter Switch  Switch
a3 > & N> (For Use Meter only)
o ™ © - - &
+ ¥ + T ¥ oo
: 45 Relay
Use Meter Drive, RY3
Power On Check Light,
Off Switch
Power 0~n/ ! Logic Control
otH To Remote
CPU Control
/I L L L L L L 7L (L. I L L L L 2 VA y 4 1 W SR 4 Z L. I L1 L L Lt L
/ Fault LEDs / game
/ o o y quence
SCRs 4 Complete
LC Filters Y/ °® °® | Relay
Circuit Protectors (CPs) 1 ‘
/ o o it RY1 / SMS Paddle
y ° e o - / EPO Card Sockets
218 ® SwiTen ]| Relev P1 P2 P3 P4 To
/ % < o Frames
[&]
: L o> . . . RY2 / 2, 3, and 4
L O
3 g ~ ® O i rmAL /
01F / )|/ @ © RESET
' A SWITCH /
// Vi
) +24V Running Standby
Bias and Bias i Bias /] EC3
ac Power / l Sequencing Regulators Regualtors ’ Eg;
to SCRs /
AV 4 L L L L L V4 L L L L Z Z y4 w4 y4 y 4 ‘I L L y ANV AR 4 AN AN A V4 y AR A 4 VAR 4 L L L 4 L L y ARV SRS 4 01E (s N )
) @ ) : ee Note
Single Phase ac de de 01D Gate
: y (See Note)-
. r Prime Power Box (PPB) i Note: Expansion frames do not contain:
by P : (1) an EPO panel, (2) an O1E gate,
Standby Power or (3) a master sequence card in the
0XD power control gate.
Single Phase ac
3 Phase . —
Transformer l 3 Phase Primary E____ 3 Phase ac line
ac
Contactor
3705-1l MODIFIED POWER—BASIC FRAME
(01D GATE WITH ONLY . TWO QR THREE CARDS) D-5OO

TNL S$Y27-1253 (3 OCT 1980) to $Y27-0107-6




3705-11 MODIFIED POWER—EXPANSION FRAME
(0XD GATE WITH ONLY TWO CARDS)

Note: Expansion frames do not contain (1) a control panel,
(2} a master sequence control card in the 0XD gate,
(3) an O1E gate, or (4) an EPO panel.

dc Output Voltages

i

& 3 > 2 X
[s0] ™ © -
+ o+ + T+
O0XH

SCRs

LC Filters

Circuit Protectors {(CPs)

-4V

OXF
ac Power
to SCRs
3 Phase
Transformer
-

TNL S§Y27-1253 (3 OCT 1980) to SY27-0107-6

3705-1 MODIFIED POWER—~EXPANSION FRAME D_ 501
(0XD GATE WITH ONLY TWO CARDS)

/ L AL LI L £ 71 1 Y SN SNV AR AR 4 y A2 Z w4 y A L W A— 4 r 4 A z Z 4 wa y A Vi z L yd L L L wA z v 4 Z L v
/ Fault LEDs
/ o © A
/ o o
% . 1
/] o o RY1 /
/ o ° PY LAMP
) S RESET
/ g e @ © SwiTCH /
/ 3]
b > . o O /]
Q
g
U n /
L
1 1
/ %
/ +24V Running Standby
Bias and Bias Bias A
Sequencing Regulators Regualtors A
Vi
AR ARV S 4 L I VA A z V4 L L 7 L L VA 4 4 VA L L z L L. I I [ 7 [ YA A 7 z VA A L Ll L
Single Phase ac 0XD Gate

3 Phase Primary

| T

Prime Power Box (PPB)

Standby Power

Single Phase ac

ac
Contactor

300000000000 008000000000

3 Phase ac line

Frame
Sequence
Complete
Relay
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Gate OXH (Present on basic frame
and first expansion frame only) Gate OXF

3705-1 POWER SUPPLY
(OXD GATE WITH ONLY TWO OR THREE CARDS) QY-8

Power Supply Mounting Asm.
-4V, +6V and £12V

T23%4 5 6

Note: For a 3705-11 with more than three cards in the 0XD gate,

see D-300. “Iscr (12)(6)[@ K
J €13
Component Locations [ R = { I e
|
Note: The 3705-ll expansion frame with modified power does L7 SCRI10)(G) !m
not contain (1) a control panel, (2) a master sequence card in . j“(f('f”
the 0XD gate, (3) an O1E gate, or (4) an EPO panel. An RPQ 155 l |cre (ws)
power supply assembly (S30251) must be installed in the I\ Zl
EPO panel location if an expansion frame without modified SCRI8)(G) K
. - . .o o
power is to attach to a 3705-l basic frame with modified =0 SCRNG! ((‘:,7’
power. Otherwise the physical locations of components in z0) we7 c18)
the basic frame and expansion frames are the same. ‘ S e e
: ) (A} (AN] qa)  (A)] (A)
Rb
O <rik rL'| ,
) Oj l ®1Y) [R2) [(R3) (R4} [(RS),
Unit Layout Reference = | _'_J
. = |
. w i @1 @ 8" @l 8
Prime power box Y Z586 sheets o |l ! (G
2,3,0r13 §B§ il SCR (6} E E
0XD YZ586 sheet 11 ol I )
01E YZ586 sheet 9 ‘ ©
EPO panel Y2586 sheet 10 'Eﬂ‘ sen e [ ®
FET storage (0XB) YZ586 sheet 15
1/0 Gate {(0XS) YZ586 sheet 8 Ls H53 +
OXF YZ586 sheet 6 G SR
OXH Y2586 sheet 16 r— SCR (4) (c3)
S (K)
. B1 ‘l
. 0XS | |oxa /r Gate OXB VTN G)
FET Storage " T\:" OXA-TB-1 scr 3 [
(Base frame and first 1 . N OXA-W2 DC Distribusior
expansion frame only) - L A3 N OXAWT C Distribution (K)
- I/0 g / ) a2
0XD-A1 Gate i ~ Gate OXD
Logic ate Gate
Power Supply Control Card I</C°n"0| OXF -
A4
8-Position SMS Card Gate O1E (base frame only) 01D-C1 (Base frame only) B2_=p-| Board Al sen @ [ :[El
Connector (P1—P8, card side) =% . Master Sequence Card / /J )
18 OXD-E1 EPON/ . — @
B SCR(1) [
Al I Eca I I Ec3 ] Frame Sequence Card/"]Panel \/ | 1
cll : E P1 P2 P3 P4 P5 P6 P7 P8 *(Base frame only)
- N N . " H51
el SMS Card ~J -
: i E >
G Prime Power
s I H [ Card Retainer J rim ©(+12V PS) Fan
Lt K J Operator > CP3-20A I
ML l bududud Panel Side \/ ©(-12v PS)
P
all : o [ Chokes L T1and T2 CP2_10A l
okes L1, L2, and L3 Inside PPB @ (+6V PS)
Power Control Cable Plug (Behind PPB)
Wiring Side P1 _ 370 ' CP1—-10A
— 3705
P2 — 1st expansion frame *RPQ S$30251 power supply assembly is mounted
P3 — 2nd expansion frame in EPO panel location on expansion frames (without
P4 — 3rd expansion frame modified power) that attach to a 3705l basic frame

with modified power.

3705-11 POWER SUPPLY

(01D Gate with only three Cards) D'50 5

| TNL SY27-1253 (3 OCT 1980) to SY27-0107-6
PWR




3705-11 POWER CHECK
(OXD GATE WITH ONLY TWO OR THREE CARDS)

Note: See D-600 for 3705-I1 Maintenance
Analysis Procedures.

® The Power Check light turns on during a normal
power-on sequence and turns off when the
sequence has successfully completed.

® A power-off sequence occurs, and the Power Check
light turns on for any of the following check conditions:
1. Overvoltage on any logic voltage
2. Undervoltage on any logic voltage
3. Thermal sense on the logic gates, storage
gates, and power supplies.

® |f the power check resulted from conditions 1-2,
reset the Power Check light by pressing the Power
Off switch. Power can now be turned on.

® |[f the power check resulted from a thermal
condition, reset the power check light by pressing the
THERMAL RESET switch (located on the power
sequence control gate-0XD after the thermal contact
that detected the thermal condition has cooled off and
closed its contact (usually about a half hour). Power
can now be turned on.

000000000000 0000000000000G0
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3705-11 POWER CHECK
(OXD GATE WITH ONLY TWO OR THREE CARDS) D-51 o
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Power On Voltage Sequence:

3705-11 FAULT INDICATORS

(0XD GATE WITH ONLY TWO OR THREE CARDS) v [ +3.4v=s-i85V

L, t6Vand -12V=—P= +12V

There are 16 light-emiting diodes (LEDs) located on the Level at which sense
panel of gate 0XD. When on, these LEDs indicate the relays pick, LED turns
following fault conditions: Causes Power Duration of Fault on, under-voltage Action To Be Taken If
o 9 It | ' It LED# Fault Indication Down Before Power Down causes power down Respective LED is On
vervoltage on any logic voltage
Lhdervoltage on any logic voltage 1 4V OVERVOLTAGE Y | g Py %e; I7\l5>te 1 and refer to:
es mmediate .
3;:{ (!;rR ?\;IEAVL"I';eMnEeFAU LT 2 +3.4V OVERVOLTAGE Yes Immediate +4V D-670
Once a LED is on, it stays on even if power drops. 3 +8.5V OVERVOLTAGE Yes 'mmedfate +9.7V D-670
To turn the LED (s) off, press the LAMP RESET 4 16V OVERVOLTAGE Yes Immediate 6.6V D-670
button located on the 'anel of gate 0XD 5 12V OVERVOLTAGE Yes Immediate ’ 14v. .
P g ) 6 +12V OVERVOLTAGE Yes Immediate +14V D-670
. 4V UNDERVOLT. i ] 3. D-
o All fault indications cause power down and turn Z : LTAGE Yes Irnmediaté 0V to 3.5V 640
on the ‘power check light 8 +3.4V UNDERVOLTAGE Yes Immediate 2.8V D-645 |
P gnt. 9 +8.5V UNDERVOLTAGE Yes Immediate +2.8V D-650
10 +6V UNDERVOLTAGE Yes Immediate +5.4V to +5.59V D-655
" -12V UNDERVOLTAGE Yes Immediate 8.7V to -10.3V D-660
12 +12V UNDERVOLTAGE Yes Immediate +9.0V to +10.0V D-665
13 TIME FAULT Yes 1 Second +VTL Logic Level ) See Note 2
14 THERMAL Yes Immediate +VTL Logic Level See Note 3
15 OVERCURRENT 1 Not Used N/A N/A N/A
16 OVERCURRENT 2 Not Used N/A N/A N/A
» Notes:

1. Follow procedure for checking SCRs as shown on D-560.

2. Check the 3.4V and 8.5V power supply if a ‘TIME FAULT’
is the only fault indication.

3. Check filters and blowers. Power on the 3705 and observe
the 'THERMAL CHECK" light. If the light turns on again,
isolate the light to frame and check thermistors and wiring.

FET Storage

1M
Gates 01B and ”
// 028 only |
P .
d g (9.5‘4

0"
0
B ! URR @

~ : I »

VVVVOODE

3%
™Rh ™
BB
kY
>
e =

D
(‘%

= Present on Gate 01D only

Present on Gate 01D only

Card Retainer

Present on Gate 01D only

3705-11 FAULT INDICATORS
(0XD Gate with only two or three cards) D'5 20
TNL 8Y27-1253 (3 OCT 1980) to SY27-0107-6
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3705-il POWER DISTRIBUTION—-BASIC FRAME
(01D GATE WITH ONLY THREE CARDS)" D-5 30

3705-1l POWER DISTRIBUTION—BASIC FRAME

: | Tt Trans-
(01D GATE WITH ONLY THREE CARDS) ' PPB-K1 PPB-CP1 former Ly 1-€PO
(EPO) (7A) | (in PPB)_ Convenience 2 - Power ON/OFF
{1 Phase) Outlet Sequencing
-
See note 1
or World e 24 Vde )
. . 8 * Trade 3705
Single frame wiring +5V Stand By
—— ——— } +bV Regulator |
| +24 Vdc
3 Phase |
Input PPB-CB2 T2 Trans- Stand By S
Input Voltage FiI‘ier PPB-CB1 {15 A‘) | . PPB-CP2 form::l'ls Power 19Vac To
(in PPB) (Main CB) ::Multlp)le (1 A) {in PPB) (in PPb) 24 Voc > go:trol
mes - R
SE—| i ~ | (1 Phase) -24 Power Supply ._M__ ae
1.2 A - World trade
except Japan
+5 Vdc System
+5V Power Supply
See note 2 .
for World 7
PPB-CB1 (Main CB) Trade 3705
F 220/235 V | 380/408 V 200 V 200 v
A'amis o POV Ts0 e 50 Hz 60 Hz 50 Hz
ttache: z (Delta) (Wye) (Japan) (Japan)
ac to expansion
3705 15 A 15 A 15 A 15 A 15 A frames 2, 3,
1st expansion frame 30 A 30 A 15 A 30 A 30 A and 4
2nd expansion frame 40 A 40 A 30 A 40 A 40 A $?ans~ 12 Vac ;(JzR\; ?11;f)P2 \
3rd expansion frame 50 A 50 A 30 A 50 A 50 A L|PPB-K?2 former .
(Frame 1 AC) (mounted . ?/cl
on base) ‘ - +12 Vv 01F-CP3 Tg e
NOTES FOR WORLD TRADE (3 Phase) [ SChs (20A) Logic
: : ate
6V 01F-CP1 T o
+ - Storage
1
Note ’ SCRs (10 A) 01A-TB1
For 220/235 V (Delta) or 380/408 V (Wye) 50 Hz '
power, jumper terminal block PPB-TB3 to obtain . |
_ 01H-CPS
220/235 V for the convenience outlet (see YZ0506 | +3.4V (25 A)
and YZ508). SCRS
SCR Control

For 200 V 60 Hz power (Japan), use PPB-CP1 (5A)
with transformer T1 to obtain 100 V for the con-
venience outlet (see YZ510). ) 3V

3 phase ac
SCR Controls —{ 85V
{on Control SCRS

Gate)

For 200 V 50 Hz power (Japan), only the PPB-K1
contactor is used with the convenience outlet
voltage of 200 V (see YZ514).

01H-CP4
(12A)

YZ121-161 (Sense Voltage)

Note 2
For 220/235 V (Delta) or 380/4(.)8'V {(Wye) 50 Hz Meter Control
power, terminal block PPB-TB3 is jumped to {on Control Gate) Elapsed
obtain 220/235 V for all blowers and to connect Time
the neutral of the Wye input power to transformer Meter
T3 (see YZ508 and YZ530).
‘Phase C’
S Blowers
(All blowers are single phase). ’ 1 Logic gate blower
2 Heat sink blowers ?/olt'age f°"_
LEGEND 2 FET stg blowers indicator lights
(to Control
PPB  — Prime power box A - Gate)
CP  — Circuit protector ___l
CcB — Circuit breaker To D535
SCR — Silicon controlled rectifier

000000000000 000080000000C00C0000CO0O0G0
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3705-11 EXPANSION FRAME POWER DISTRIBUTION
(0OXD GATE WITH ONLY TWO CARDS)

NOTE FOR WORLD TRADE

® 220/235 V (Delta) or 380/408 V (Wye) 3 phase 50 Hz

, ' +24 Vdc +24 Vdc h
expansion frames are jumpered to obtain 220/235 V
for all blowers and to connect the neutral of the Wye From D-530 PPR.CP2 T2 Trans- Standby
input power to transformer T3. (1-A) ::"mP;"B) Power 12 Vac +5V Regulator +6V Standby

n . (in PPB)

(1 Phase) 24 Vac
To
> Control
24 Vde -24 Vdc Gate

Power supply

‘ +5 Vdc Syste
3 phase input +5 Vdc ystem
voltage from Power Supply :
3705-t | Basic Frame >
See note for
World Trade
expansion )
frames -
+3.4V 02H-CPS
SCRs (25A)
12V 01F-CP2
: PPB-K1 P T3 Trans- SCRs (10 A)
'(’1P53;\(3)B1 (Frame 2,3, former.
or 4 ac) (mounted 2V 01E-CP3 dc
g on base) | SCRs (30 A) Voltage
to
(3 Phase) Logic
+6V 01F-CP4 | — > Gate
SCRs (10 A) : and
Storage
OXA-TB1
+85V 02H-CP4
SCR control SCRs (12 A)
4V
SCRs
./
3 phase ac
B‘Iowers . SCR Controls
. {on Control
1 Logic gate blower Board)

1 Heat sink blowers

(Sense Voitage)

3705-11 EXPANSION FRAME
POWER DISTRIBUTION

(OXD GATE WITH ONLY TWO CARDS) D-535

TNL §Y27-1253 (3 OCT 1980) to §Y27-0107-6
PWR




3705-11 POWER-ON SEQUENCE
(0OXD GATE WITH ONLY TWO OR THREE CARDS)

® Shows the sequence of events that occur during normal
power-on operation (1} when the Local/Remote Power
switch is set to the LOCAL position, and the Power On
switch is depressed, or (2) when the Local/Remote Power
switch is set to the REMOTE position, and the host CPU
brings power up.

000000000000000000000000C0080C00000CO0C

TNL 8Y27-1253 (3 OCT 1980) to SY27-0107-6

3705-1l POWER-ON SEQUENCE
(0XD GATE WITH ONLY TWO OR THREE CARDS)

Contact or action causing pickup

Power Supply Components or Action

Timing Relationships

EPO-J (1,2, 3, 0r 4)

PPB-K1 (EPO)

PPB-K1 # 1 point

(+24 Vdc For Relays)

‘Remote position of Local/Remote Power Switch

Power On switch or CPU Power On

Local position of Local/Remote Power Switch

Press Power On Switch

Local Power On Switch or CPU Power On

Local Power On Switch or CPU Power On

Power Check Light

Local Power On Switch or CPU Power On

Power On Reset

01D-C1 Transistor picks K2

PPB-K2 (ac to 3705)

PPB-K2 # 4 point (3705)

PPB-K1 (ac to Expansion frame #1)

PPB-K1 # 4 point (Expansion frame 1)

PPB-K1 (ac to Expansion frame £2)

PPB-K1.# 4 point (Expansion frame 2)

PPB-K1 {ac to Expansion frame #3)

ac applied to each frame

01D-C1 transsitor

+5V ‘Start Sequencing’ signal sent to each expansion frame

01D-C1 transistor

12-second timer started

-4 V up in each frame

-12V, +3.4V, and +6V sequence begins when
-4V up in each frame

-12V and +6V up in each frame

+12V sequence begins when +6V and -12V up in each frame

+3.4V up in each frame

+8.5V sequence begins when +3.4V up in each frame

+8.5 and +12V up in each frame

Sequence complete (all frames)

Power-On sequence complete (every frame)

Power ON Light

+24 Vdc

D-540
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3705-11 DC VOLTAGE DISTRIBUTION FET Storage
(OXD GATE WITH ONLY TWO OR THREE CARDS) 01B or 02B-TB1
@ @ e Do not remove any of the wires labeled SENSE
1 e Do not remove any of the terminal board (TB)
-\F/‘/= OXA - W1 ’ ' M CAUTION jumpers which connect a voltage with its sense
,T . Z 2 lead.
- 3 e Do not bend the laminar bus tab too sharply
because it may crack upon straightening.
!13 1 __:_:2 Common p
@ % —— Common
[ @] 2 edF—=2 5 | |
| to OXF capacitor plate ground M
@ I 15 3 @ to adjacent frame .
@ I 16 4 %E Common REMOVE LEADS FROM '
— THIS SIDE OF STORAGE " ——— Common
| Q] s A TB TO DISCONNECT LOAD i L Common
Upper @ l 18 6 % ; )
Lami- .
A 10
w12, @ S —
+12) - —l} +12V (From R5) Switch Mﬂ Thermal
‘*12)@ ~a +12V (From supply) 018, o 12 Se.:nse.
3 02B M" - ] Circuitry
12 Q) P 12 V SENSE 13
2) @ 4 \_—“"__‘—?4 12 V (From supply) : Z 14 Z
G OXA - W2 @ @
¢ et 112
E L g4V From
—p- 122 SUPPlY
A
» L‘2-34 V From
g_’ ci supply
Cc2
— > . , REMOVE LEADS FROM FET Storage
. ~———J R2 - THIS SIDE OF STORAGE 01B or 02B-TB2
(+6) @ - Z"‘ +6 V (From supply) TB TO DISCONNECT LOA
-4 @D P -4V SENSE e @ 1 @ g +34V (From Supply)
Lower 14 L—1—1 To 0XATBI-1 wav]l— ——— > +3.4V Sense
Lami- @ I@. o To ) —] 2
nar @ @ B +12 V SENSE Storage —_ ]
Bus Bussei _ ] 3 |_ e +8.5 (From Supply)
@l @ +85V{__%—.‘ +8.5 V Sense’
) ’ — 4
@]lo 2@ 2
L @]» °@ 0,327
E 22 10 @:j Common ’ ' , @ @
23 11 — ") Common )
7 @ 7
@I 24 12 @D4—— Common
~/w" '

3705-11 DC VOLTAGE DISTRIBUTION D-550
(OXD GATE WITH ONLY THREE CARDS)

PWR “TNL SY27-1253 (3 OCT 1980) to SY27-0107-6




CHECKING +3.4V, +8.5V, +6V, +12V and -4V SCRs
(OXD GATE WITH ONLY TWO OR THREE CARDS)

Because the wave shapes for the +3.4V, +8.5V, -4V, +6V, and
+12V SCRs are similar, only representative samples are shown.

Note: The +3.4V, +8.5V, +6V and £12V supplies are each
associated with an individual pair of SCRs. The -4V
supply is associated with three pairs of SCRs.

1. Setup the scope as follows:

a. Sync the scope on LINE.
b. Set horizontal sweep at bms/divn.
c. Set the vertical sweep appropriate to voltage.

2. Put the scope probe on the heat sink for the voltage being
tested (see chart below). See [} or for the location
of the heat sink.

Voltage Heat Sink

-4V 1,2,and 3
+8.5V
-12V
+12V
+6V
+3.4V

oo o

3. There should be two pulses within 16.7 ms as shown in
(20.0 ms for 50Hz).

a. If one pulse is missing as shown in n , the problem is
most likely an ‘open SCR’ or control card.

Note:. A single SCR, firing alone for voltages other
than -4V, does not sustain the output voltage
and allow the 3705 power to remain on. During
the power-on sequence, however, you will see
the traces shown in n for a few seconds.

b. To locate an ‘open SCR’, follow either Procedure A or
Procedure B.

Procedure A

1. Use two scope probes with the Vert--Volt/divn for
the A and B traces at the same setting.

2. Attach the A probe to the heat sink associated
with the SCRs you are checking [EJj or .

3. Attach the B probe to the cathode of either SCR.

4. The wave shape displayed on the scope should
resemble either [ or B (vertical asjustment of

0000000000000 0C0O0000O0

the traces may be necessary to obtain the proper
display).

The display (probe A) for the conducting SCR is
shown in B , and the display for an ‘open’ SCR
is shown in n .

See Note

Procedure B

-

5.

. If the waveform at n

. Turn off PPB-CB1.
. Remove (unsolder) lead from the gate of either

SCR associated with the supply being tested.

. Turn on PPB-CB1 and power-on the 3705 while

observing for the waveform shown at [ .
appears, you have removed
the gate connection from.the open SCR. If no SCR

fires, you have removed the gate from the good SCR.

Turn off PPB-CB1 and replace the open SCR.

See Note

Note: Three pairs of SCRs are associated with -4V.

Each pair of SCRs operates from one phase
of the 3-phase input (refer to YZ530). The
3705 may operate with one or two phases
missing, therefore, it is essential that each
pair of SCRs be checked for an “open’ con-
dition. Do not conclude that -4V SCRs are
operating properly until each phase has been’
checked individually.

TNL 8Y27-1253 (3 OCT 1980) to §Y27-0107-6
CHECKING +3.4V, +6V and +12V SCRs D_5 60
(OXD Gate with only two or three cards)

Locating a Shorted SCR

A shorted SCR is the principal cause of a tripped circuit
breaker or circuit protector in a 3705-11.

1. I1f PPB-CB1 (main CB) trips during power-on of a 3705-11
with only two or three cards in the 0XD power control
gate, the probable cause is a shorted SCR in the -4V dc
power supply.

2. If CP5 trips, the probable cause is a shorted SCR in the +3.4V
dc power supply.

3. Ashorted SCR in the +6V, +8.5V, or £12V dc power
supply either acts like a fuse and opens the associated
circuit, or causes one of the following conditions:

a. Overheats transformer wires.
b. Trips PPB-CB1 (main CB).
c. Trips CP1, CP2, CP3, or CP4.

Testing the SCR for Shorts

1. Turn off PPB-CB1.
2. Isolate the SCR to be tested.
a. Remove the power supply control card from 0XD-A1A1.
b. Remove the cathode connection from the SCR Note.
For an SCR in the -4V supply, remove the cathode
connection at the cathode. For SCRs in power supplies
other than -4V, remove the cathode connection at T3-TB2
{refer to YZ530).
3. Test for ‘anode’ to ‘cathode’ shorts. Use an ohmmeter
to determine which SCR is shorted. A shorted SCR may
appear as a direct short with a low resistance between
the cathode and anode, or may appear as a diode, with
a high resistance in one direction and a low resistance
in the other. A good SCR has a high reading between
the cathode and anode in both directions. Check all
SCRs associated with the failing power supply.
4. Test for ‘gate’ to ‘cathode’ shorts. Use an ohmmeter to
measure the resistance between the gate and cathode
of each SCR (see). Readings of 50 ohms or greater
in both forward and reversed directions indicate no
short. A reading of only a few ohms indicates a short.
. Unsolder the leads to the bad SCR.
6. Remove the nut and lockwasher that hold the SCR to
the heat sink and remove SCR.
. Mount the new SCR on heat sink.
8. Resolder leads to proper SCR terminals. Turn on
PPB-CB1 and power up to verify the repair.

[$)]

~
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CHECKING +3.4V, +8.5V, +6V, +12V AND -4V SCRs--Part 2
(0XD GATE WITH ONLY TWO OR THREE CARDS)

Power Supply Mounting Assembly (0XH)
+3.4V and +8.5V

V\r.
n L7

NN

o
I
-

(™
=0
+8.5V o o
o
A HS4
"0 ik
w
& B SCR
e & R Cathode
+3.4V \

o ,

= N\ sCR

o Gate

Hssl |

\ SCR

Anode

{Common to all
0O Heat Sinks)

0

(o)
©
S

[a)
el
£

]

+12V

-12v

+6V

Phase C
-4V

Phase B
-4y

Phase A
-4V

Power Supply Mounting Assembly (0XF)
-4V, +6V, and +12V

S

SCR(11){(G)

CR (12)(G) @

H56

(K}
(C13}
(K}
{C14)

S

CR(10)(G)

SCR{9)(G)

H55

(K)
(C18}
(K}
(C16)

(L6}

SCR(8HG)

SCR{7)(G}

&R | B8

(K}
(c17)
(K)
(18}

(L5)

(A)

(B)

1z}

H57

(A1} (a) tAY)
(R1)] {R3)

CT] BT

A

)

(
(R4) I(RS){
(B)

(L4)

(
(

K
:]:] (©)
K

(G

)

SCR {4) [
SCR (3) [

H52

(G

)

)

SCR (2) [
SCR{1) [

H51

R

li;
e

K
K
K

)
G
)
)
(G
)
{G
)
(G
)

}
}

FAN

(C3)

Normal Operation [l

Horz — 2 ms/divn

Vert — Appropriate to Voltage Under Test

Sync — Line

Open SCR or Defective Control Card

©C00000000000O0O

/
/

SCR Not Conducting §

]

r—
Gate =1 Anode
Cathode I
————

(7§ SCR

CHECKING +3.4V, +8.5V, +6V AND +12V SCRs—PART 2 D_ 56 5
(01D GATE WITH ONLY TWO OR THREE CARDS)
TNL 8Y27-1253 (3 OCT 1980) to SY27-0107-6



TNL SY27-1253 (3 OCT 1980) to SY27-°107-6

INDICATOR LIGHTS SUPPLY/CONTROLS D_5 70
(0XD GATE WITH ONLY TWO OR THREE CARDS)

INDICATOR LIGHTS—SUPPLY/CONTROL
(0OXD GATE WITH ONLY TWO OR THREE CARDS)
To other
m Phase A AC indicators
/ \j
Display A
Indicator 1.1
One center-tapped winding of T3 is used for — To other
the indicator lights. The center-tapped winding Phase B AC indicators
is divided into phase A (when TB2-16 is positive ‘ ) /r 2
with respect to TB2-17) and phase B (when .
TB2-18 is positive with respect to TB2-17) ' Display B
Indicator 1.1
Phase A AC /
TB2-16
) (EC6-1) 1 .
TB2-17 - ’
TB218 - Phase B AC 2 ‘
) * ~EC68) The logic shown is for byte 1, bit 1
and represents the CCU logic to °
turn on the indicators.
XFMR e
T3 All logic within this box is located ’
| on A-B3 and A-B4 boards in the CCU. Gate TAR to Ind
Phase A _ | TAR bit 1.1 |
Phase B : Phase A Sample | cv 3A0 |
(EC7-1) I A Gate Disp Reg1 to Ind ) l
. DR1 bit 1.1 TAR DR1 DR2 bit 1.1 +6V
Indictor | Apoos ——=ntont.h to Ind il
Driver Status Pos A-ID
n i Function OP Regbit 1.1| OR | CRI
Control g (SCRID)| |
ontro i Select : .. | OR , to Ind bor
YZ530 . TAR & OP Reg Position oind | I
Phase B Sample | Switch : AP014 | OR H
(EC7-2) I CuU001 A Gate Disp Reg 2 to Ind 5 I
01D-Ct l i DR2 bit 1.1 Lamp Test Push Button In APO-14 |
YZ 558 —L( APO14 |
DK
e e e e e o o e e o o KOO _ 1
Note: When the Lamp Test push button
R is pressed, the intensity of the indicator
Phase A AC _—_IN e, e - — — — — 9V peak to ground lights will decrease.
Indicator Center Tap 1
(ground)
Phase BAC = = e —— e — 9V peak to ground
T 4
Indicator Center Tap2 |
(ground) :
|
\ Phase A Sample :
]
Phase B Sample
Display A SCRID
Condiicts
Display B SCRID
Conducts
|1—16.7 L I ——
(20.0 ms for 50 Hz)
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INDICATOR LIGHTS—CHARTS AND PROCEDURES
(0XD GATE WITH ONLY TWO OR THREE CARDS)

) No
Refer to B-570 for / Aii inputs to 01D-A1C1 present?
logic and timings Yes
Trouble with
indicator lights / Trace bad input
Ref-YZ558
No - .y
More than one light failing? Yes Are failing lights controlled by phase B
No .
es g only (see chart)? — > Are phase A & B sample outputs present?
N o
° Lamp test work? No Yes
Lamp test work?
Yes
s Replace card 01D-A1C1
Check ‘phase B ac’ for 9 V peak to gnd at
Check CCU control logic EC6-1. Ref-YZ522
Check phase A & B sample to CCU logic
Swap indicator lights
. Check ‘phase B ac’ to control Phase A ac Phase B ac
panel lamps Indicator .
Driver Card Logic
(SCRID) Indicator Indicator page
Display A i
Swap SCRID cards at 01A-B4U2 N 5 isplay Display B
and 01A-B4U3 [¢) ll; ;;h\z;szesgzsample pulse present? —
o 01A-B4U2 0.0 0.0 APOT2
Yes 0.1 0.1
0.2 0.2
Replace card 01D-A1C1 0.3 0.3 AP012
Check diode on control panel -
0.4 04 APO13
05 05
Yes Are failing lights controlled by Check phase B sample pulse to 0.6 0.6
Phase A only (see chart)? CCU logic 0.7 0.7 APO13
No
1.0 1.0 AP0O14
No Lamp test work? 1.1 11
1.2 1.2
Yes No 13 1.3 APO14
Lamp test work?
Check ‘phase A ac’ for g V peak to gnd APO1
at EC6-1. Ref-YZ522 Yes }g :g S.
1.6 1.6
01A-B4U2 1.7 1.7 APO15
Check “phase A ac’ to control panel Check inputs to indicator driver cards 01A-B4U3 ChanE1nll)r|1tf A Char;slbllntf B APO09
famps
Chan 2 Intf A Chan 2 Intf B
Enbl Enb!
Check Xfmr T3 outputs at EC6-1 ]
and EC6-8 (9 V peak to ground) Panel Active
No Is phase A sample pulse present?
Ref-Y 2522 : CCU Check APO09
Yes
Replace card 01D-A1C1 Spare Spare APOTO
Spare Pgm Display
Hard Stop Test
Wait Pgm Stop APO10
Check phase A sample pulse to Load k'L
CCU logic X4 X4
g X.5 X.5
X.6 X.6
01A-B4U3 X.7 X.7 APO11

INDICATOR LIGHTS—-CHARTS AND PROCEDURES
(0XD GATE WITH ON

LY TWO OR THREE CARDS)

D-575
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TNL 8Y27-1253 (3 OCT 1980) to S§Y27-0107-6
DC VOLTAGE MEASUREMENT

DC VOLTAGE MEASUREMENT

(0XD GATE WITH ONLY TWO OR THREE CARDS)

® \Voltages should be set using a digital voltmeter.

00000000000

DC Common--Frame Ground Connection

® dc common and frame ground are tied together in each 3705
and expansion frame by a wire that connects jumper bus

0XA-W1-3 to the plate base. See YZ536.

'® Eight jumper assemblies (P/N 1770813) are mounted between

. frame ground (at board mounting screws) and the dc signal

(OXD GATE WITH ONLY TWO OR THREE CARDS)

D-580

000000000000 C

000000000

Voltage Voltage Measurement Location of Voltage Maximum Ripple ground pin positions for each logic board located on gate (s)
Adjustment Potentiometer OXA. )
on Card 0XD-A1C1 {peak to peak) 4V @ P
OXF.
4v BO6 on any board P1 80mV
12v | P2 ScR (12)(6\@ )
(c13)
-1 R SCR{111(G) K (L6)
2v 0XA-TB1-3 P2 480mV Hs6 @ (c14)
+12V P3
+12V OXA-TB1-1 P3 480mV SCR(101(G) LY
{c18)
1 SCRI(9}(G) (K)
+8.5V 0XB-A1J2D: P 0XA-W1 = i e
5 - 07 P4 200mV +85V 4
370511 basic frame | 2@ Q) L pa
+3.4v ~ 0XB-A142D03 P5 80mvV {(Also on first expansion +3.4V P5 SCRITG) K
frame of Models J, K, and L) = e wa
+6V O0XA-TB1-T2 P6 240mV 14 @ 9 @ (A} (AL} (a) (A;LI.A,
« | T
| @1 (g ®’ Tr'l(“’
Power Supply Regulation And Maximum Current e 15 @ 3 -
G.
SCR (6) [
Voltage Power Supply Maximum Rated Qutput Current p
16 @ 4 @ (G)
Regulation 3705 Each expansion frame /\—/\/ ser e [
W )
-12v +0.84V 9A 9A 153
+
24 @ 12 @ = SIS
-4V +0.16 V 200A 200A SCR (4) [ :[E (c3)
R
16V 024V 8A 8A LOGIC VOLTAGE LEVELS s [ I_‘E‘,‘”
(K}
MST-1
+12V +0.84V 14A 14A 061V EIA Voltage Levels +25 V =
-1.02 V SPACE or control ON 1
+3.4V +020V - 34A 43V R (@) [ E
. 3V ‘
3705-1 basic frame 184V MARK or control OFF p
+85V +0.4 10. or first expansion frame 233V ‘ N
3V 0.6A on Models J, K, and L only 26 V SCRID
VTL - (K
55V Mil 188 Voltage Levels +5.97 V H51
’ Mark
+2.0V +5.30 V
FAN
+08 V 529 Vv
Space
oV -5.95 V i -
Digital Levels SLT Voltage Levels 30V Power Supply Mounting Asm.
SPACE or control ON — 23 ma (+1 V) ’
MARK or control OFF — 5 ma (-0.7 V) 8 v
Open circuit — control OFF
+0.3 V
ovVv

-
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USAGE METER

See 1-030 for the conditions
that cause the usage meter to

run.
Yes
No
Yes
Yes >
No
‘ Yes
No
No <
Yes

(0XD GATE WITH ONLY TWO OR THREE CARDS)

Are both meters failing
to record properly?

Check the CE switch

Is the CE meter correct?

Replace the CE meter

Replace the customer meter

When selected with CE key,
do both meters run
continuously?

is EC8-1 on the control
panel at MST up level?

Refer to logic page APO08
to trace input logic

Remove card at 01D-A1C1

Have the meters stopped?

Check for a short external
to the 01D-A1C1 card

Replace card at

. 01D-A1C1

Yes

No

No>

Yes

From logic  tDrive Meter

Attach a jumper between
TB1-12 and M2B {meter)
on the 01D gate (Y2522,
YZ524)

Are the meters running now?

Remove the jumper
(TB1-12 to M2B)

Measure for 40Vrms between
TB2-19 and TB2-20 on T3 output .
(Y2524, YZ530)

Is the 40V correct?

Replace transformer T3
(See Note)

Check wiring and connectors

4V Usage

Meter
Control
Card

BO8

APO08 s

uog

01D-A1C1

YZ522

/—>2

No

T3 Transformer

CITYYINYYNY

Remove the jumper
(TB1-12 to M2B)

Is EC8-1 on the control
panel at MST up level (YZ522)?
Yes

Refer to logic page APO0O8
to trace input logic

Check the -4V circuitry

Replace card at
01D-A1C1

Note: The secondary winding of transformer,
T3, (used for the usage meter) is only
used in the basic frame. This T3
winding is available in any expansion

01D frame.
TB1-12
s12 —Q 20 19
/
/
/ CE
/I switch
/ OXAWI1 O
4 {Gnd) o—Po ] vz524
s11 46—
Jumper as shown to v ‘
simulate usage meter &?(%er 0j0jo0jojo0f0 ofofojojoro
control function
L J C.E. Meter

PWR

USAGE METER
(0XD GATE WITH ONLY TWO OR THREE CARDS)

TNL S8Y27-1253 (3 OCT 1980) to SY27-0107-6
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3705-11 POWER MAINTENANCE
ANALYSIS PROCEDURES (MAPs)

POWER ON SEQUENCE

® These MAPs are based on the fact that a failure results
in the power-on sequence hanging at the failure point.

® A procedure to isolate the failing frame for power-on
problems on multiframe machines is included.

® Check lists used in the MAPs are not all inclusive,
but assist you in locating the problem more readily.
Following the check list is a logic page reference for
your use when the check list does not pin point the
problem.

Notes:

1. +24 Vdc can be +20 V to +35 V depending on loading
and input line voltage.

2. -24 Vdc can be -20 V to -35 V depending on loading
and input line voltage.

3. +30 Vdc can be +25 V to +40 V depending on loading
and input line voltage. -

4. Verify that all CPU interfaces are disabled to avoid
channel errors when powering down.

SAFETY Observe normal safety practices when servicing
this power supply.

Power must be off in the 3705 whenever a card is to be substituted or replaced.
You must turn off CB1 (on PPB) before replacing cards in the OXD gate.
Otherwise, unpredictable LED indications may occur.

Connect the 1/0 interface cables to bypass the 3705
when you are working on a power supply voltage
sequence problem. The 3705 relies on power
sequencing during power on and off to prevent the
drivers and receivers from generating noise on the
channel interface signal lines.

INTERPRETATION OF DECISION BLOCK PATHS (RELAY OPERATION)

Yes—Normal operation in which the relay picks and holds according to the
power-on sequence chart on D-250 and drops according to the power-off
sequence chart on page D-450.

No—The relay fails to pick.

Momentarily picks but doesn’'t hold—Do not take either the Yes or No path. This

is a failure and you should determine why the relay did not hold up.

00000000000 CO
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ANALYSIS PROCEDURES (MAPs) D 599
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POWER SYSTEM IDENTIFICATION

3705-l POWER—MAINTENANCE
ANALYSIS PROCEDURES (MAPs)

(01D GATE WITH MORE THAN THREE

CARDS)-PART 1 OF 2

A 37065-11 basic frame or expansion frame can contain either a standard power
system or a modified version of the standard power system.

Before using the power MAPs, you must determine the type of power system
installed in the 3705-11 basic frame and each of the attached expansion frames.
The type of power system installed in each frame can be identified by examining
the power control gate (D-gate). If the D-gate in an individual frame contains
more than three cards, a standard power system is installed in that frame. If

the D-gate contains only three cards (basic frame) or two cards (expansion

frame), a modified power system is installed in the frame. Frames with either
of the power systems installed can be attached to each other. (An expansion

frame without modified power must contain RPQ S30251 before attachment
can be made to a basic frame with modified power.)

The Power MAPs are arranged in the following sequence.

Page

D-600
D-602
D-605
D-610
D-620
D-630
D-640
D-648
D-650
D-655

D-660

D-655

D-670

MAP

FRAME ISOLATION--BASIC FRAME WITHOUT
MODIFIED POWER SYSTEM

FRAME ISOLATION--BASIC FRAME WITH
MODIFIED POWER SYSTEM

PROBLEM ISOLATION IN A FAILING BASIC
FRAME WITHOUT MODIFIED POWER SYSTEM
PROBLEM ISOLATION IN A FAILING FRAME
WITHOUT MODIFIED POWER SYSTEM
PROBLEM ISOLATION IN A FAILING BASIC FRAME
WITH MODIFIED POWER SYSTEM

PROBLEM ISOLATION IN A FAILING EXPANSION
FRAME WITH MODIFIED POWER SYSTEM

-4V UNDERVOLTAGE PROBLEM IN A FRAME
WITH MODIFIED POWER SYSTEM

+3.4V UNDERVOLTAGE PROBLEM IN A FRAME
WITH MODIFIED POWER SYSTEM

+8.5V UNDERVOLTAGE PROBLEM IN A FRAME
WITH MODIFIED POWER SYSTEM

+6V UNDERVOLTAGE PROBLEM iN A FRAME
WITH MODIFIED POWER SYSTEM

-12V UNDERVOLTAGE PROBLEM IN A FRAME
WITH MODIFIED POWER SYSTEM

+12V UNDERVOLTAGE PROBLEM IN A FRAME
WITH MODIFIED POWER SYSTEM
OVERVOLTAGE PROBLEM IN A FRAME

WITH MODIFIED POWER SYSTEM

<>

Yes ’

01D power control gate? (Refer to D-505 and
No D-520)

Does the 3705 contain only three cards in the

No

D-605

No

No

No

Is the POWER CHECK light on ?

Is the 3705 powered up but cannot be powered
down?

e Observe relay 01E-RY6 while pressing the
POWER OFF switch.

e Verify that the POWER OFF switch opens and
that relay 0lE-RY6 in the first frame drops
(YZ053).

Is 01E-RY10 picked (thermal sense relay,
YZ054)?

Press the THERMAL RESET switch on the 01E
gate. )

Does 01E-RY10 remain dropped even when the
switch is released?

s Jumper out the thermal switches (01E-JXQ to
Q1lE-JXR, YZ054) one frame at a time until
01E-RY10 drops when the THERMAL RESET suitch
is pressed and released.

o Check the air filters and blowers in the
last frame jumpered out. .

¥The thermal condition is gone (thermal switch
has dropped).
e Check all air filters and blowers.

Did the power check occur during the initial
pouwer-on sequence?

¥The power check occured after the power-on
sequence was completed.

¢ Check the 3 phase AC input voltage at
01D-A1B2B02, 01D-A1C2B02 and 01D-A1D2B02
(YZ111). See scope pictures on D-200.

e Check the 3 phase AC reference voltage at
01D-A1B2D13, 01D-A1C2D13 and 01D-A1D2D13
(YZ111). See scope pictures on D-200.

No

No

Yes

o]

=

0000000000000 000000O0OO

FRAME ISOLATION—BASIC FRAME
WITHOUT MODIFIED POWER SYSTEM

No

Yes

SIolu

D-601

D-601 D-601

-

00000000

Did 01E-RY3 pick during the power-on sequence
(sequence complete relay, YZ053)?

Is 01E-RY3 still picked?

¥Possible false indication.

¢ Check for shorted points at:
01E-RY11-3 N/O
01E-RY3-10 Ns/C
01E-RY10-4 N/O

Is 01E-RY1ll picked (fault sense relay)?

¢ Check CBs and CPs (refer to D-330for basic
frame and D-340 or D-535 for expansion
frame)d.

Check CBs and CPs in the basic frame (refer to
D-330).

Check the LEDs on the 01D gate of the basic
frame to determine the failing power supply
(refer to "3705-I1 FAULT INDICATORS™ on page
D-320).

Are any expansion frames present?

Check the CBs and CPs in the expansion frames
(refer to D-340 and D-§35).

Check the LEDs on the 0XD gate of the
expansion frames to determine the failing
power supply (refer to "3705-I1 FAULT
INDICATORS"™ on page D-320 or D-520).

Are any expansion frames present?

3705-1t POWER—MAINTENANCE
ANALYSIS PROCEDURES (MAPs) D'600
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No>

D-605
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&

Yes

of

3705-l POWER—MAINTENANCE FRAME ISOLATION—-BASIC FRAME
ANALYSIS PROCEDURES (MAPs) WITHOUT MODIFIED POWER SYSTEM
(01D GATE WITH MORE THAN THREE
D-600 D-60/ CARDS)—PART 2 OF 2 ‘
Cc

e Turn off PPB-CB1 (main circuit breaker in
3705). - )

¢ Disconnect the lead from the POWER OFF
switch 'B' side common (prevents FAULT SENSE
when no frames are connected at the 01E
gate).

¢ Pull the pouwer control cable located at
01E-P1. .

¢ To prevent a thermal condition, turn off
PPB-CB1 (main circuit breaker in 3705).

e Pull the power control cable plug associated
with the frame farthest from the 3705.

Frame Position Cable Plug
Position
Expansion frame 3 01E-P4
Expansion frame 2 01E-P3
Expansion frame 1 0lE-P2
3705 01E-P1

e Insert the dummy paddle card PN 5993207 in
the position of the removed power control
cable plug. The dummy paddle card is
includad in the shipping group.

* Turn off PPB-CBl.

* Press POWER ON.

Does the 3705 power on. now?

* Press POWER OFF.

e Turn on PPB-CB1.

e Remove the inserted dummy paddle card and
replug the removed power control cable.

Was the 01E-Pl plug the last plug removed?

¢ Pull the power control cable plug for the
next frame.

¥The trouble is common to all frames.
¢ Reconnect the lead to the POWER OFF switch
'B' side common if applicable.

/}( ¢ Turn on PPB-CB1.

No ;>
es

D-610 D-630

%¥The trouble is in the bypassed frame.
* Press POWER OFF.
e Turn off PPB-CBI1. :

~ ¢ Remove the inserted dummy padale card and

replug the removed power control cable.
¢ Turn on PPB-CB1L.

Does the failing frame contain only two cards
in the 0XD power control gate? (Refer to D-505
and D-520.) :

e Reconnect the lead to the POWER OFF switch
'B' side common if applicable.

e Check for loose cables and cards on the 0XD
gate.

TNL 8Y27-1263 (3 OCT 1980) to SY27-0107-6
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ANALYSIS PROCEDURES (MAPs)
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3705-Il POWER—MAINTENANCE FRAME ISOLATION—BASIC FRAME | ' |

ANALYSIS PROCEDURES (MAPs) WITH MODIFIED POWER SYSTEM _ 1 2 : |
(01D GATE WITH ONLY THREE CARDS) ) /
No Is expansion frame 1 present? ¥The trouble is in the bypassed frame.
e Press POWER OFF.
Yes e Turn off PPB-CBI.
: 5 » ¢ Remove the inserted dummy card and replug
Is the POWER CHECK light on? * Press POMWER OFF. the removed power control cable.
e Turn on PPB-CB1.
) _ e Place a jumper_between pins 010—A101M§7 and
Is the 3705 powered up but cannot be powered A 01D-A1ClP08 (disables the 12 second time
down? out).
’ D-620
e To prevent a therma} conditionf turn off No
PPB-CBl (main circuit breaker in 3705). Does the failing expansion frame contain only
* Pull the power control Cible iﬁug3?§§°CIatEd Ges twWo cards in the 0XD power control gate?
o Meter 01D-AI1CIM02 while pressing the POWER WD b e T et o sy |
OFF switch (YZ554). Position u u
Expansion frame 3 QlE-P4%
No Expansion frame 2 81E-P3 D610 D-630
Is +24 Vdc present at 01D-A1CIM027? Expansion frame 1 8lE-P2
Yes » <§>——————’
e Check the POWER OFF switch and verify that 1 2
+26 Vdec is present at the switch (YZ522). ¢ Insert the dummy paddle card PN 5993207 in //' .
the position of the removed power control ¢ Press the THERMAL RESET switch on the 01D
cable plug. The dummy card is included in gate.
No ) the shipping group.
Is approximately 0 Vdc present at 01D-A1C1MO9 ¢ Turn on PPB-CBl.
(-pick PPB-K2, YZ555)? * Press POWER ON.
Yes No Does the THERMAL light turn off?
No ‘ Yes
¢ Check the PPB-K2 relay for a stuck-on t> Does the 3705 pouwer on now?
condition. é : e Jumper out the thermal switches (01E-JXQ to
es _ ’ 01E-JXR, YZ540) one frame at a time until
, the THERMAL light can be reset, then use an
. ¢ Press POWER OFF. ohmmeter to isolate the defective switch.
¢ Replace the master sequence card at e Turn off PPB-CB1. , ® Replace the master sequence card at 01D-A1C1
01D-AlClL. . ¢ Remove the inserted dummy card and replug if the THERMAL light can not be reset.
e Check the cabling from 01D-A1ClU02 to the N\ the removed pouwer control cable. ¢ Check the air filters and blowers in the
PPB-K2 coil. (é)/( last frame jumpered out.
. No >
No Was the 01E-P2 plug the last plug removed? ¥ iti i i
—C ) Is the THERMAL light on at the 01D gate? | 4 piug s KIhe thermay condition is gone (thermal switch
Yes ¢ Check all air filters and blowers.
No e Pull the pouwer control cable plug for the
——-<i Did the power check occur during the initial next framz, pLus
power—-on sequence? T
Yes
3
% is in the basic frame.
* Place a jumper between pins 01D-A1CIMO7 and .T?Sr:rggbégsléBl? @ baste ram
01D-Al1CI1P08 (disables the 12 second time
out).
e Check the LEDs on the 0XD gate in each frame A
to determine the failing power supply (refer N
to FAULT INDICATORS on page D-320 if the OXD D-620
gate contains more than three cards, or
D-520 if the 0XD gate contains only two or
three cards.
If no LEDs are on in any frame, proceed with
analysis.
L,
1 2

3705-11 POWER—-MAINTENANCE
ANALYSIS PROCEDURES (MAPs) D'602
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3705-11 POWER—MAINTENANCE PROBLEM ISOLATION IN A FAILING 3705-l POWER—-MAINTENANCE o
ANALYSIS PROCEDURES (MAPS) BASIC FRAME WITHOUT MODIFIED ANALYSIS PROCEDURES (MAPs) D 605
POWER SYSTEM (01D GATE WITH MORE
THAN THREE CARDS)—PART 1 OF 3 2 4
D-600, , / o /
D-601 ¢ Remove the rectifier card from socket : No Yes Does O01E-RY6 pick (YZ0853)?
PPB-T2-J1.
® Use an ac meter to measure between the
PPB-T2-J1 connectors and PPB-TB4-1 (see
chart below). ¢ Check for +24 Vdc at:
. Press POWER OFF. Expected voltage from 24.2 to 33.3 Vac rms (1) 01E-RY3-5 op
. Press POWER ON. baetween pins: ‘ (2) 01E-RY%-1 op
PPB~-TB4-1 to R (3) POWER OFF switch
PPB-TB4-1 to D e Check for ground at 0l1E-RY11-4¢ N/C.
PPB-TB4-1 to E
Is 01E-RY2 picked (+6V up, YZ056)7? PPB-TB4-1 to H
PPB-TB4-1 to J
PPB-TB4-1 to M ¥POWER ON pushbutton must be pressed.
Expected voltage from 19.2 to 26.4 Vac rms 3
between pins: .
PPB-TB4-1 to B Yes
Is 01E-RY1 picked (-4V, +12V, -12V up)l? PPB-TB4-1 to C No Is 01E-RY6 picked (YZ053)7?
PPB-TB4-1 to F '
PPB-TB4-1 to G
PPB-TB4-1 to K
PPB-TB4-1 to L
: ° e With POWER ON prgssed. check for +24 Vdc at:
Is 01E-HD1 picked (contactors on, YZ055)? (1) POWER ON switch
, (2) CG1E-RY3-4% op
Ne Are all voltages within the specified range? (3) 01E-RY9-1 op
(4) POWER OFF switch
Yes e Check for ground at 01E-RY1l-4 N/C.
Is PPB-K1 picked (EPO, YZ051)7? e Check PPB-CP2, PPB-CB2, PPB-CBl and the
input voltage (see D-330).
¥Power on reset begins
N . . ' * Replace the 3705 PPB-SMS rectifier card
- conmoctors Co0te Plugsed in the appropriate (mounted on transformer PPB-T2). No Is +26 Vdc present at 01E-RY6-11 op (YZ055)?
ctor?
Yes \ Yes
No + - - /7C?
¢ Plug the EPO cable into the appropriate 1 > Is +26 Vdc present at 01E-RY3-11 N/C?
connector. . Yes
x+24V 1s now present at sequence relavs. N
XAC power is present at convenience outlets. ¢ Repair the 01E-RY3-11 points.
e Temporarily jumper EP0O-JX pins 1 to 2.
Mo Is the LOCAL/REMOTE switch in the local No Is +24 VYdc present at 01E-J8C?
No . position?
Does PPB-K1 pick? Yes v
. es
&s ® Replace the card at 0lE-P8 (location of
- ) diode). i .
¢ Remove the EP0-JX jumper. . .
¢ Check the EPO cable and associated CPU. No :> Is 01E-RYS picked? * Check eireuit.
. Yes
. ¢ Check the 01E-RY6-11 points.
* Remove the EP0-JX jumper. e Check the LOCAL/REMOTE switch. '
e Check the PPB-K1-1 points.
Yes ' .
Is +26¢ Vdc present at EPO-JX pin 1?
4 %A CPU or channel power-on must be initiated
° to provide a contact closure within the CPU.
j +
e Check for an open coil on PPB-KL. | I?ifsg%osure returns +24 Vdc to the EPO panel B
. D-606
2 4
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D-605
3705-11 POWER—-MAINTENANCE PROBLEM ISOLATION IN A FAILING
ANALYSIS PROCEDURES (MAPs) BASIC FRAME WITHOUT MODIFIED 2
D-605 POWER SYSTEM (01D GATE WITH MORE
THAN THREE CARDS)—-PART 20F 3
Is ~26 Vdc present at 01E-C2(-)? Yes Is +24 Vdc present at 01E-JIN (turns on 16V,
YZ655)?
No i No
Is 01E-RY13 picked? e Replace the SMS card at PPB-T2-J1. .
Yes ¢ Check circuit. Is +24 Vdc present at 01E-JBE?
Yes
¢ Check the 01E-RY6-2 points. : ' :
* Check the 01E-RY13 coil. s Replace the -6 V regulator at 01E-HSIL. ¢ Replace the card at 01E-P8 (location of
s Check circuit. diode).
¢ Check connectors.
e Check the 01E-RY13-1 points. 1
| l * Check the 01E-HD1 coil. ’/,2'
D-605 e Check 01E-RY1-4 N/O.
No Yes Is approximately 0 Vdc present at 01E-RY1l B
coil side?
. %?eck for +24 Vdc across 01E-RY2 coil
¥-24& VYdc i - i 2056).
ii3e vao 13 gated to LS Vyresulater. Yes Is 01E-RY1-1 N/O shorted Cinstant drop of time e Check 01E-RY6-5 N/O.
%3705 blowers should be operating. £ delay)?
o
_No Is PPB-K2 picked (YZ052)? : Replace tha card at 01E-PS.
Yes
¢ Check for +24 Vdc at G1E-HD1-1 N/O. . - -
e Check the PPB-K2 coil. * Repair O01E-RY1-1 N/0.
Yes '
. . Swap 01E-RY1l and 01E-RY2.
Is +24 Vdc present at 01E-RY1l A coil side M
<: (YZ056)? * Press POWER ON.
No
No
Does the relay in the 01E-RY1l position pick
now?
No Yes Yes ou
Is +30 Vdc present at 01E-EC3-h (YZ051)?
* Check the 01E-RY1l base contacts.
Yes Is +30 Vdc present at 01E-HD1-3 N/0?
No ¢ Replace the relay in the 01E-RY2 position.
e Replace the SMS card at PPB-T2-J1.
e Check circuit.
l ¢ Check the 01E-HD1-3 points.
e Check circuit.
No// Is -6 Vdc present at 01E-EC3-a?

Yes

e Check for a bad connection at 01E-J1K
(YZ056). -

3705-11 POWER—MAINTENANCE
ANALYSIS PROCEDURES (MAPs) D'606
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No

No

3705-1 POWER—-MAINTENANCE
ANALYSIS PROCEDURES (MAPs)

D-605

Yes

Yes

PROBLEM ISOLATION IN A FAILING
BASIC FRAME WITHOUT MODIFIED
POWER SYSTEM (01D GATE WITH MORE
THAN THREE CARDS)—-PART 30F 3

Is +24 Vdc present at 01E-J1P (+12 V to logic,
YZ05537?

Is +24 Vdc present at 01E-RY2-3 N/0?

* Replace the card at 01E-P8 (location of
diode).
¢ Check circuit.

¢ Check the 01E-RY2-3 points.

Is 0lE-RY12 picked (+8.5 V up, YZ056)7?

¢ Check for +24 Vdc across 0lE-RY12 coil.
¢ Check 01E-RY6-6 N/O.

Is +24 Vdc present between the A side of
01E-RY3 coil and ground (YZ053)?

e Check 01E-RY12-3 N/O.
¢ Check diode 01E-D9 (mounted on EC2 between c
and f).

Is the LOCAL/REMOTE switch in the local
position?

* Check for +24 Vdc at:
(1) EPO-J1-6
(2) 01E-RY3-5 op
(3) 01E-RY9-1 op

e Check for +24 Vdc at:
(1) 01E-RY6-3 N/O
(2) 01E-RYS-1 op

No

Yes
No :>
Yes
L
No

Yes

Is approximately 0 Vdc present at 01E-RY3 B
coil side?

'Is 01E-RY3-2 N/0 shorted (instant drop of time
- delay)?

L]

Replace the card at 01E-P8.
Check circuit.

¢ Repair the 01E-RY3-2 points.

L]

Swap O01E-RY3 and 01E-RY6.
Press POWER ON.

Does the relay in the 01E-RY6 position pick?

¢ Replace the relay in the 01E-RY6 position.

¢ Check the 01E-RY3 base contacts.

0000000000000 0000000000O0
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Yes

D-614
Yes
No

Yes
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3705-1l POWER—MAINTENANCE
ANALYSIS PROCEDURES (MAPs)

PROBLEM ISOLATION IN A FAILING
FRAME WITHOUT MODIFIED POWER
SYSTEM (0XD GATE WITH MORE THAN
THREE CARDS)-PART 1 OF 7

¢ Ramove the jumper between pins 0XB-A1V1IBll

and 0XB-AlV1B13 if the 0XB gate is present
(prevents +3.4V and +8.5V from sequencing
upl.

* Press POWER ON.

Is +24 Vdc present at 01E-JXH (+6V up,

YZ056)7?

15)224 Vdc present at 01E-JXK (~-4V, +12V, -12V
upl)?

Is the failing frame an expansion fTrame?

Is PPB-K2 picked?

Check the PPB-K2 coil.
Check circuit.

See note 1 if applicable.
See note 2.

Is PPB-K1 picked in the failing frame (YZ052)?

Is +26 VYdc present at 01E-JXC?

.« o ¢ &

Check the PPB-K1 coil.
Check circuit.

See note 1 if applicable.
See note 2.

®
/

No

)

Yes

Yes

No>

Yes

No

Yes

Yes

Is the RPQ S$30251 power supply present in the
failing frame (D-505)7?

¢ Check PPB-Kl1-4% in previous frame (PPB-K2-4
if previous frame is basic frame).

¢ Check circuit.

See note 1 if applicable.

¢ See note 2.

Is +26 Vdc present at RPQ-TB3-5 in the failing
frame (YZ599)?

* Check the circuit to 01E-EC3.
¢ See note 1 if applicable.
* See note 2.

Is AC present at RPQ-TB3-2?

¢ Check RPQ-T1 and RPQ-CP1.
See note 1 if applicable.
¢ Se2e note 2.

°

¢ Check RPQ-D2 and RPQ~C2.
See note 1 if applicable.
¢ See note 2.

Is +24 Vdc present at 01E-JXB?

¢ Check PPB-K1-4 (PPB-K2-4
e See note 1 if applicable.
¢ See note 2.

in basic frame).

Is +24 Vdc present at 0XD-A1G4612 (-4 V, -12
V, +12 V sense relay RR1 up, YZ056)7?

e Check the cabling from 0XD-A1G64G12 to
01E-PXK.

s See note 1

¢ Sce note 2.

it applicable.

Notes:

1. Remove the jumper between pins 01D-A1CIMO7
and 01D-A1C1P08.

2. Reconnect the jumper between pins
0XB-A1ViIBll and 0XB-AlV1B13.

No

No

D-611

A

No

Yes

D-611

D-611

Is +24 Vdc present at 0XD-A1G4Gl0?

¢ Chaeck the cabling from O01E-PXJ to
0XD-A1G4Gl0.

¢ See note 1 if applicable.

* See note 2.

Is +20 Vdc present at 0XD-A1G4B12 (YZ191)?
¥+20 V supply can vary from +19 V to +21 V
with maximum ripple of 100 mV peak-to-peak.

Is +20 Vdc present at 6XD-A1U2D13?
¥Check of +20 V regulator (YZ101)

¢ Check circuit (YZ101,YZ191).
¢ See note 1 if applicable.
* See note 2.

Is +30 Vdc present at 0XD-AlU2D05?

¢ Replace the +20 V regulator card at
0XD-AlU2.

¢ Sege note 1

¢ Sea hote 2.

it applicable.

Is the RPQ 530251 power supply present in the
failing frame (D-505)?

Is +30 Vdc present at 01E-EC3-e (YZ051)?

¢ Check the cabling from 01E-EC3 (YZ101,
YZ191).

* See note 1

e See hote 2.

it applicable.

'3705-1t POWER—-MAINTENANCE
ANALYSIS PROCEDURES (MAPs) D-61 0
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No

No

Yes

o N

Yes

Nov>

Yes

D-610

Yes

Yes

3705-1l POWER—MAINTENANCE
ANALYSIS PROCEDURES (MAPs)

Is RPQ-K1 picked in the failing frame (YZ599)?

Is at least +2.5 Vdc present at RPQ-TB3-8?

D-610

PROBLEM ISOLATION IN A FAILING
FRAME WITHOUT MODIFIED POWER

SYSTEM (0XD GATE WITH MORE THAN
THREE CARDS)—-PART 2 OF 7 No /

Check the cabling from 01FE-EC3 to RPQR-TB3-8:

in the failing frame.
See note 1 if applicable.
See note 2.

Is approximately 0 Vdc present at RPQ-X1 B
coil side?

o ¢ & O

€

Is +30 Vdc present at RPQ-K1-9?

Is AC present at RPQ-TB3-1?

L4

Replace RPQ-Ql in the failing frame.

Check circuit.
See note 1 if applicable.
See note 2.

Check the RPQ-K1l coil.
See note 1 if applicable.
See note 2.

Check RPQ-T1.

See note 1 if applicable.

See note 2.

¢ Check RPQ-D1 and RPQ-Cl.

o & 6 ¢

See note 1 if applicable.
See note 2.

Check RPQ-K1 points.
Check circuit.

See note 1 if applicable.

Sae note 2.

000000020

Is +30 Vdc present at 01E-HD1-3 N/0?

¢ & & O

Replace the SMS card at PPB-T2-J1l in the
basic frame.

Check circuit.

See nota 1 if applicable.

See note 2.

Check the 01E-HD1-3 points.
Check circuit.

See note 1 if applicable.
See note 2.

No

D-610

No

Yes

D-612
Yes

Yes

Yes

No :>

Yes

‘ 1
TNL §Y27-1253 (3 OCT 1980) to §Y27-0107-6 |
\

3705-1i POWER-—-MAINTENANCE
ANALYSIS PROCEDURES (MAPs) D-61 1

Is -6 Vdc present at OXD-AlG4D027?

Is the RPQ 530251 power supply present in the
failing frame (D-505)7?

Is -6 Vdc present at 01E-EC3-a (YZ051)?

* Check the cabling from 01E-EC3
(YZ051,YZ1%1).

¢ See note 1 if applicable.

¢ See note 2.

Is -24 Vdc present at 01E-C2(-)?

¢ Replace the SMS card at PPB-T2-J1 in the
basic frame.

¢ Check circuit.

See note 1 if applicable.

e See note 2.

Replace the -6 V regulator at 01E-HSI.
Check circuit,

See note 1 if applicable.

See note 2.

Is AC present at RPQ-TB3-3 in the failing
frame (YZ599)°?

® Check RPQ-T1L.
See note 1 if applicable.
¢ See note 2.

L]

¢ Check circuit. |
See note 1 if applicable.
¢ See note 2.

33 2323223233333 3233333233333 3333333333333

Notes:

1. Remove the jumper between pins 01D-AICIMG7
and 01D-A1C1P08.

2. Reconnect the jumper between pins
0XB-A1VIBll and 0XB-A1V1B13.

0000000000000000C00C000C000QC
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3705-11 POWER—MAINTENANCE PROBLEM ISOLATION IN A FAILING
ANALYSIS PROCEDURES (MAPs) FRAME WITHOUT MODIFIED POWER b-613
D611 SYSTEM (0XD GATE WITH MORE THAN
— THREE CARDS)-PART 3 OF 7 ///'
No Is the 0XB gate present in this frame?
o Check for the following tripped circuit : Ce : 2 * Test for a shorted SCR in the pouwer supply
P€g§98§or€P§Y%OZé)G Ly) s ///;f associated with the tripping circuit
F- - supply?’, No. + - » i protector per D-150 and D-170. The fault
(2) OXF-CP3 (+12 Y supply), ¥Plunger will 5 Is #12 V sense present at O0XD-A1G4B03! indicator (D-320) indicates undervoltage if
protrude farther if tripped. es the failure did not occcur during the
: power—-on sequence. Reset the fault
¢ Replace the card at O0XD-A1G4. indicator. If power does not stay on long
o 5 : : enough to scope the SCRs, proceed to the
No . . ee note 1 if applicable.
Does a CP trip when powering up even after e See note 2 ohmmeter checks of the SCRs.
being reset? '
Yes
1 . No//
~~ No Is -4 V sense present at 0XB-AlU2D07 (YZ195)? Are tha SCRs good?
¢ Yes
s Check for these tripped circuit protectors es
if failing frame is expansion frame: ) | . - : Ao * Replace the bad SCR (D-160 or D-180).
(1) PPB-CP1 (T2 transformer), ‘ g?;S?Bin?ng7g)cablxng from 0XA-Wz to * See note 1 if applicable.
(2) PPB-CP2 (-4 V and T3 transformer), e Sce note 1 if applicable ¢ See note 2.
¢ Check for these tripped circuit protectors e Sce note 2 PP ’
if failing frame is basic frame: .
(1) PPB-CP3 (T3 transformer), ®—_’
(2) PPB-CP& (-4 V¥V and T4 transformer)
No K * Follow the instructions below for the
r.<<::> Is +12 V sense present at 0XD-A1G4B08 (YZ101)? voltase sesociated with the cireuit
No — e protactor that trips (see D-440).
Does a CP trip when powering up even after es For -4 V:
Yes being reset? b s 1. Disconnect the laminar bus lugs at
¢ (hack for +12 V sense at Jumper bus 0XA-TB1-6,7,8,9,10,11,13.
* Scope the +12 V S5CRs, filter card and SCR 2. g§§c$g?egt1§he storage gate leads at
- - ~ - R .
ontioL cards per Doiol.and D i90. Replace 3. Jumper batween 0XA-TBI-13 and OXA-W2-6.
Yes A PO _ A3 or + :
Is -4 V sense present at 0XD-A164D13 (YZ101)? ¢ 3Si¥§;et?: 53;s?gecigﬁegzgcil?ie;f0E2§0) 1. Disconnect the laminar bus lugs at
- VA -
No : . e See note 1 if applicable. 0XA-TBl-1 and 2.
* See note 2 For -12 V:
) 1. Disconnect the laminar bus lugs at
¢ Check for -4 Vdc at OXA-W2-6. 0XA-TB1-3 and 3.
e Scope the -4 V SCRs, filter card and SgR // ®* Press POWER ON.
‘ -1790 d D-190. R N
O S P e oe e rod eplace ° :> Is less than +1 Vdc present at 0XB-AlU2608 G
e Adjust the pot on card OXD-AlH2 if the N¢ (YZ195)?
voltage is outside the -4.16 V to -3.84 V es D613 3636 36 3 36 3 X 56 363 0 3 3 36 6 33 355 3 3 3 5 3 3 MK 3 2K MK XX KKK KK ¥
range when measured at 0XD-AlBSEDSG (see
D-230). N Notes:
s Sce note 1 if applicable. = :> Is less°than +1 Vdc present at 0XD-A1G4J02 1. Remove the jumper between pins 01D-A1CIMO7
s See note 2. (YZ101)? and 0lD-AL1C1POS.
Yes 2. Reconnect the jumper between pins
0XB-AlV1iBll and 0XB-AlVIB13.
No :} Is -12 V sense present at 0XD-A1G4B09? o gemtace the garnd ot oRDoAlGs. |
¢ * See note 2.
es
¢ Check for -12 V sense at jumper bus
0XA-TB1-3. ; £ron - - \
* Scope the -12 V 5CRs, filter card and SCR : ggzcﬁozgelc?gl:pgz?gag§g.AlES to OXB-ALlV4.
control cards per D-150 and D-150. Replace e Sce note 2. ;
any bad components as required.
* Adjust the pot on card 0XD-A1S52 if the
voltage is gutside_tolerance (see D-230).
* Sae note 1 if applicable. * Replace the card at 0XB-AlU2.
| * See note 2. v °* See note 1 if applicable.
<é) _ ¢ Sze note 2.

3705-1 POWER—MAINTENANCE
ANALYSIS PROCEDURES (MAPs) D'61 2
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TNL 8Y27-1253 (3 OCT 1980) to SY27-0107-6
3705-11 POWER—MAINTENANCE
ANALYSIS PROCEDURES (MAPs) D-61 3

3705-1| POWER—MAINTENANCE PROBLEM ISOLATION IN A FAILING 610
ANALYSIS PROCEDURES (MAPs) FRAME WITHOUT MODIFIED POWER
SYSTEM (0XD GATE WITH MORE THAN Y
D-612 EE - No Is OXF-HD1 picked in the failing frame ///' = Is +6 V present at 0XF-HD1-1,2 op (YZ071)?
THREE CARDS)—PART 4 OF 7 v .
(applies +6 V to logic, YZ055)7 o
)
Yes
No ¢ Check the O0XF-HD1-1,2 points (YZ071).
N Is +24 Vdc present at 01E-JXN? ° $2§;¥)the circuit to gate OXD (YZ075 or
o) 3 3 .
Does the CP trip again? Yes ¢ See note 1 if applicable.
Yes ¢ See note 2.
¢ Check the OXF-HDl coil.
* Determine which lead causes the circuit . gee note é if applicable.
protector to trip by powering up after * See note 2. Yes . i
replacing the laminar bus lugs and storage Is the 0XB gate present in this frame?
gate leads one at a time. No
N . : e Is +24 Vdc present at 01E-RY1-4 N/0?
Caution: Isolate the short to a logic board Mo Is approximately +1 Vdc present at 0XD-AlM&B13
by~remov1ng the laminar bus or storage No (ground for +6 V sequence, YZ151)?
voltage jumpers to each board. Before es
removing or reinstalling the laminar bus ¢ Check 01E-RY1-4 N/O.
jumpers from/to a boardilpower musgtbe off s Check circuit.
until the jumpers are a off/on. herwise, » See note 1 if applicable. .
the current required by the board assembly * See note 2. ® Scope the +6 V SCRs, filter cards, and SCR
could exc:ed the capacity of the board pins gogtrol cardi per D-150 agd D-190. Replace
and burn them off. ad components as required.
e Adjust the pot on card OXD-AIM4 if the 6 v
e Isolate to a card by removing cards. R d at 01E-P8 (1 ti f voltage is outside of the +5.76 V to +6.2
 See note 1 if applicable. [ * Reploce the card a ecation © range. Measure at OXD-AlB6A0G. See D-230.
e See note 2. ‘ e Check circuit. * See note 1 if applicable.
¢+ See note 1 if applicable. ° See note 2.
> ¢ See note 2.
fT:st for shorted filter capacitor. Yes . mately +1 Vd ¢ at
ress POWER OFF. N s approx1m§ ely ¢ present a
No Is +24 Vdc present at 0XD-A164G09 (+6 V sense 4 0XP-A164G05%
DANGER ) relay RR3 up, YZ056)? °
Measure the voltage across the capacitor (to Yes
ensure ;t has discharged) before touching . Rapl th 4 at OXD-ALGG
any leads. eplace e card at - .
. * Check the cabling from 0XD-A1G4G09 to * See note 1l if applicable.
* Remove one capacitor terminal lead at a 01E~PXH. * See note 2.
time. The jumper to the next capacitor must ¢ See note 1 if applicable.
be connected to the removed lead by a screw * See note 2.
and nut, or control of the power supply will . .
not be established once the shorted ¢ Check circuit (YZ101).
capacitor is removed from the circuit. No ¢ See note 1 if applicable.
* Press POWER ON. : Is +24 Vdec present at OXD-A1G4G08? ° See note 2.
Yes I | I
No . . S
| > Does the CP trip again? * g;gfxlézgogfblmg from Q1E-PXG to D14 33X NRNKNNHKNH KN KK KKK MK K HKK KKK KKK KKK KX HHH KK KK
Yes ¢ See note 1 if applicable.
‘ e Sge note 2. Notes:
¢ Replace the shorted capacitor. 1. RngogﬁDt2§ngg§er between pins 01D-ALICIMO7
* See note 1 if applicable. an - .
* See note 2. PP 2. Raconnect the jumper between pins
» Check OXF-CP& (YZO071). 0XB~A1V1Bll and 0XB-A1V1B13.
¢ Reconnect the lead to the capacitor. No )
¢ Is +6 V present at 0XD-A1G4B03 (YZ101)>?
es
N
= Have all capacitors for this voltage been
checked? . » Replace the card at 0XD-A1G4.
Yes ¢ See note 1 if applicable.
1 * See note 2.
F
D-612

000000000000 000000000000C00C000000O0
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D-610
370511 POWER—MAlNTENANCE PROBLEM ISOLATION IN A FAILING
ANALYSIS PROCEDURES (MAPs) FRAME WITHOUT MODIFIED POWER /
SYSTEM (0XD GATE WITH MORE THAN y
— No es _ .
THREE CARDS)-PART 5 OF 7 No Is 0XF-HD2 picked in the failing frame Is OXH-CPl tripped (YZ075, sheet 2)?
613 (applies +12 V to logic, YZ0855)°?
Yes
* Press POWER OFF.
No Is +24 Vdc present at 01E-JXP? ¥You must wait at least ten seconds between
each power-down—-to-power-up operation to
Yes Is approximately +1 Vdc present at 0XB-AlU2J02 Ces allow for "bleeding" the un;oaded +3.6¢ V or
(YZ19537? . , +8.5 V capacitors. Power will not come up
No ¢ Check the 0XF-HD2 coil. otherwise.
. gee note é if applicable. : §ESEt géﬁégpéﬁ
* Sze note 2. ress .
No Is +1 V present at 0XD-A1G4G05 (YZ101)?
Y - -
® el the cond ot OXD-ALGS ves Is +24 Vdc present at 01E-RY2-3 N/0? No Does 0XH-CP1 trip again?
s Replace the card a - .
¢ See note 1 if applicable. fo Yes
¢ See note 2.
¢ Check O01E-RY2-3 points. D-615
¢ Check circuit. ’
¢ See note 1 if applicable. Yes : Is +3.4 Vdc present at 0XH-TB1-57?
Ne o Check circuit (YZ101,YZ195). , ¢ Sce note 2.
* See note 1 if applicable. No
Yes * See note 2.
¢ See note 1 if applicable.
® Repla th d - i ®* See notes 2, 3 and 4.
d?gdeg? @ card at 01E-F3 (logation of * Power on and monitor 0XH-CP1l. Suspect a bad
Is_less than +1 Vdc present at 0XB-AlU2J03 s Check circuit. 0XH-CP1l or an overload from the FET array
(YZ19537? * See note 1 if applicable. cards.
¢ See note 2. >
o Is -4 V present at 0XB-AlU2D07? ‘ , <: \Yes Is approximately +7 Vdc present at O0XH-TB1-57?
No Is the O0XB gate present in this frame?
'Y es ‘ No
e Check circuit (YZ101,YZ195). Yes s Check for a shorted transistor at Ql, Q2, Q3
s Seenote | if applicable. * Check the -30 V supply if present in this . o ke i if applicable
. expansion frame. ) *
* Check the connections at 01E-JXL and ¢ See notes 2, 3 and 4.
ClE-JXM. ) .
e Replace the card at 0XB-AlU2. . 222 note 1 if applicable.
¢ See note 1 if applicable. ¢ Check 0XH-Bl1 connector.
» See note 2. : . i :
* Press POWER OFF. ”
N
= :> Is approximately +1 Vdc present at 0XD-A1M4B1l3 CAUTION
(YZ101)>? Remove the FET array cards. Possible D-615
Yes locations at O0XB-Al are J2/J4%, K2/K4, L2/L%,
, M2/M4, N2/N4, P2/P4%, Q2/Q4, and R2/R4. Keep
o Check circuit wiring (YZ101, YZ195). ?ﬂe?t’s“oﬁ'i‘d?ﬁaf"lﬁi‘gﬁi§f‘,°h may be installed X363 XK 5 5 36 563 X X 56 5 K 56 56 X 3 36 36 3 3 3 3 3 X 3 X K X 3 3 X 3 3 5 3 % K 36 6 36 ¢ %
¢ See note 1 if applicable. 18 .
¢ See note 2. ®* Place grounded jumpers at 0XB-AlU2G04 and at Notes: -
0XB-AlU2D13 (tuanspon +3.4 VY, YZ195). ne @ 1. Remove the jumper between pins 01D-AI1CIMG7
¢ Press POWER ON. and 01D-A1C1P0S8. .
2. Reconnect the jumper between pins
e Scope the +6 V SCRs, filter cards, and SCR OXB-A1ViB11 and OXB-AI1V1B13.
control cards per D-150 and D-190. Replace 4
' : ired. o
. sgguggmzage:;fg (azrsm ggﬁgxgin—mm it the o {5’*3.4 Vdc present at 0XB-TB2-1 (YZ075, sheet
voltage is cutside of the +5.76 V to +6.2¢ V ¢ )?
range. Measure at OXD-AlB6A04. See D-230. es
* See note 1 if applicable.
¢ See note 2.

D-616

3705-l POWER—-MAINTENANCE :
ANALYSIS PROCEDURES (MAPs) D-61 4
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D-614

No

Yes

\\Y%

No

00000000000 C0O000000C00000G0C0

3705-1l POWER—MAINTENANCE
ANALYSIS PROCEDURES (MAPs)

THREE CARDS)-PART 6 OF 7

Is approximately +7 Vdc present at O0XH-Cl(+)?

e Replace the card at 0XH-PC.
e See note 1 if applicable.
¢ See notes 2, 3 and 4.

Is the 0XH-F1 fan running (checks for AC in
O0XH assembly)? ,

¥AC is not present in the O0XH assembly.
e Check the wiring and 0XH-CP1.

¢« See note 1 if applicable.

* See notes 2, 3 and &.

* &

See note 1 if applicable.
¢ See notes 2, 3 and 4.

PROBLEM ISOLATION IN A FAILING
FRAME WITHOUT MODIFIED POWER
SYSTEM (0XD GATE WITH MORE THAN

Replace the open diodes on the diode bridge.

D-614

Yes

Yes

o Remove the wire plugged into O0XH-PC2.
o Resat OXH-CP1L.
¢ Press POWER ON.

Does 0XH-CP1l trip again?

Is less than 0 Vdc present at 0XB-A1U2G09
(YZ195)7? ’

Check the 0XH-B1l cable (Y2075, sheet 2).
Reconnect the wire to O0XH-PC2.

See note 1 if applicable.

See notes 2, 3 and 6.

o & o O

¥Procedure for basic checking of 0XB
sequencing card voltages:
e Press POWER ON.

Is +20 Vdc present at 0XB-A1U2G12?

e Check the cable from 0XD to 0XB-A1V2 and
0XB-AlV4,

¢ See note 1 if applicable.

¢ See notes 2, 3 and &.

Is -6 Vdc present at 0XB-AlU2G057?

e Check the cable from 0XD to O0XB-AlV2 and
OXB-AlVG.

¢ See note 1 if applicable.

® See notes 2, 3 and 4%.

¢ Check the connections at both ends of cables
at 0XB-AlV2 and O0XB-AlV4.

* Replace the card at 0XB-AluUZ2.

See note 1 if applicable.

¢ See notes 2, 3 and %.

*

Yes

TNL SY27-1253 (3 OCT 1980) to §Y27-0107-6

3705-1I POWER—MAINTENANCE
ANALYSIS PROCEDURES. (MAPs) D'61 5

e Remove the wire plugged into O0XH-PC3.
* Reset OXH-CP1.
e Press POWER ON.

Does O0XH-CPl trip again?

Replace the 0XH-PC card.

Reconnect the wires to 0XH-PC2 and O0XH-PC3.
See note 1 if applicable. ’
See notes 2, 3 and 4.

¢ Remove the SCR-1 anode wire at the 0XH-C2(+)
terminal (to check for a shorted SCR).

e Reset O0XH-CP1.

¢ Press POWER ON.

Does O0XH-CPl trip again?

¢ Replace SCR-1.

¢ Reconnect the wires to O0XH-PC2 and O0XH-PC3.
* See note 1 if applicable.

¢ See notes 2, 3 and 4.

* Check for:

1.

2.
3.

Shorted component in the bulk filter
including D1, D2, D3, D4, Cl, C2, C4&, Q1
(YZ075 or Y2077),

Shorted C3.

Short in +3.4 V distribution (YZ076).

*» Reconnect the SCR-1 anode wire.
¢ See note 1 if applicable.
* See notes 2, 3 and 4.

33636 3K X X N XK KK H I I I I K D H K X I X H I I X H KM MMM KKK KK KK

Notes:

1.
2.
3.

4.

0

Remove the jumper between pins 01D-A1C1M07
and 01D-A1C1iP03.

Reconnect the jumper between pins
0XB-A1VIBl11l and OXB-Al1V1B13.

Reinstall the removed FET array cards in
their original locations. :

Remove the jumpers at pins 0XB-AlU2G04 and
0XB-A1lU2D13.

00000CO0G0
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3705-11 POWER—MAINTENANCE PROBLEM ISOLATION IN A FAILING 2 3
ANALYSIS PROCEDURES (MAPs) FRAME WITHOUT MODIFIED POWER : /
SYSTEM (OXD GATE WITH MORE THAN / /
THREE CARDS)-PART 7 OF 7 * Reconnect the wire to 0XB-TB3-2. - ¥Procedure for basic checking of 0XB
* Remove the jumper between 0XB-A1lU2B10 and sequencing card voltages.
0XB-A1U2D06. ¢ Press POWER ON.
. *xProcedure Tor basic checking of 0XB '
D614 sequencing card voltages.
* Press POWER ON. Yes
"y Is +20 Vdc present at 0XB-AlU2G12 (YZ191)?
No
Yes Is +20 Vdc present at O0XB-AlU2612 (YZ191)?
e Press POWER OFF. fo . gggsglgze cable from 0XD to 0XB-AlV2 and
. gigoveughfzjumpers at pins 0XB-AlU2G04 and e Soe note.l if applicable
-AlU2J12. - )
e Place grounded jumpers at O0XB-A1U2D09 and ] gggfxlsze cable from 0XD to O0XB-AlV2 and ¢ See notes 2, 3 and 5.
0XB-A1U2J12 {turns on +8.5 ¥V, YZ195). e See note.l if applicable
* Press POWER ON. e See notes 2, 3 and 5. No
Is -6 Vdc present at 0XB-AlU2G05?
Yes
’<: Yes Is +8.5 Vdc present at 0XB-TB2-3 (YZ075, sheet No Is -6 Vdc present at 0XB-AlU2G05? » ,
Lo 1 s Check the cable from 0XD to 0XB-AlV2 and
Yes . 0XB-AlVG.
¢ See note 1 if applicable.
¢ Check the cable from 0XD to 0XB-AlV2 and * See notes 2, 3 and 5.
: 0XB-AlV4. . ,
¢ Remove the wire to 0XB-TB3-2 (YZ075, sheet . gzz ggzgslz‘fsa:gé’gable~
2). \ ‘ ¢ Check the connections at both ends of cables
at 0XB-AlV2 and '0XB-AlV4.
- ] S * Replace the card at 0XB-AlU2.
Ot Taggttene iy vae presant st oxp-Ta3-: [ - Shegtatheusomnactisns o botn ends of cables : §32 note,t, T emnligeble:
(YZ075, sheet 1)7 ¢ Replace the card at 0XB-AlU2.
No * Sea note 1 if applicable.
¢ Sege notes 2, 3 and 5.
¢ Check for a bad transistor, 0XB-Ql. .
¢ Reconnect the wire to 0XB-TB3-2. 1
* See note 1 if applicable.
* See notes 2, 3 and 5. v
= Is +24 Vdc present at 01E-JXM (YZ056)?
No
[ e Press POWER OFF.
* gﬁgcilgzggzper batueen 0XB-A1U2B10 and 7 ¢ Replace the sequence card at 0XB-AlU2.
¥You must wait at least ten seconds between : gee noze 12if3appéi§able. 3636 36 D6 36 36 5 3 36 3 3 3 26 3 36 3 36 36 5 36 2 36 3 3 36 3 26 2 36 56 2 36 36 36 26 26 2 36 2 3 36 % % X %
each pouwer-doun-to-power-up operation to ee notes <, an . Notas:
allow for "bleeding” the unloaded +3.4 V or 1° és' the 3 bat . 01D-A1C1MO7
+8.5 V capacitors. Power will not come up - 6:203?0—A§Cigg§er etwean pins :
. . Y i .
. Sﬁgi;“égﬁgg ON. No = ’Is less than +1 Vdc present at OXB-A1U2J05 : 2. Reconnect the jumper betuween pins
(YZ195)? 0XB-A1V1B11l and O0XB-A1V1B13.
3. Reinstall the removed FET array cards in
their origiqal location§.
<:. Yes Is approxima%eiy +§kg ngqgggse$§1g§)v 3,/" « Replace tha card &t 0XD-AlG4. & §§28;§U§B§33umpers at pins 0XB-A1U2G04 and
4 0XB-A1U2D06 (also ’ ‘ o Check the cabling to 01E-JXM (YZ056). 5. Remove tha jumpers at pins 0XB-A1U2D09 and
¢+ See note 1 if applicable. O0XB-AlU2J12.
¢ See notes 2, 3 and 5.
e Check for a bad transistor, 0XB-Ql (YZ(075,
~sheet 23.
¢ Reconnect the wire to 0XB-TB3-2.
* Remove the jumper between (XB-AlU2B10 and
/}' 0XB-A1U2D06.
- ¢ See note 1 if applicable.
(é) ¢+ See notes 2, 3 and 5.

3705-1l POWER—MAINTENANCE
ANALYSIS PROCEDURES (MAPs) D-61 6

TNL SY27-1253 (3 OCT 1980) to SY27-0107-6
PWR




3705-11 POWER—MAINTENANCE PROBLEM ISOLATION IN A FAILING
ANALYSIS PROCEDURES (MAPs) BASIC FRAME WITH MODIFIED POWER

.SYSTEM (01D GATE WITH ONLY THREE
CARDS)—-PART 1 0OF 5

D-602
A
Y 3
= Is +264 Vdc present at 01D-TB1-6 (YZ5243?
No
e If more than 2.4 V ripple is present at
01D-TBl-6, replace the capacitor PPB-Cl.
No Is +24 Vdc present at 01D-TB1-87
Yes
¢ Replace the diode between 01D-TBl1-6 and
01D-TB1-8.
¢ Use an ac meter to measure the PPB-T2 output
voltages. Expected voltage is approximately
20 Vac rms betuween:
PPB-T2-TB5-1 and PPB-T2-TB5-6,
PPB-T2~-TB5-2 and PPB~T2-TB5-6
Yes Are these voltages within the specified range?

No

input voltage (YZ502 and YZ518).
e Check primary of PPB-T2.

¢ Check the diodes at PPB-T2-TB5-1 and at
PPBfTZ-TBS-Z.

N
-—————3<: Is +5 Vdc Standby present at 01D-A1C1P03
(Y2559)7

e If more than 200 mV ripple is present at
01D-A1C1P03, replace the capacitor 01D-C2
(YZ524).

&

0000000@@00@@@@0@0@@@0@@000@0@@@00

e Check PPB-CP2, PPB-CB2, PPB-CBl and the rd

No

Yes

No

Yes

Yes

D-621

Is approximately +12 VYdc present at 01D-TB1l-2
(YZ524)>7

e Use an ac meter to measure the PPB-T2 output
voltages. Expected voltage from 11 to 27
Vac rms between:

01D-TB1-1 and 01D-Gnd TB.,
861D-TB1-3 and 01D-Gnd TB

Are these voltages within the specified range?

¢ Check the PPB-T2 transformer and cabling to
01D-TB1.

» Check the diodes at 01D-TB1-2.

e Remove the cards at 01D-AlCl and 01D-AlELl.

Is +5 VYdc Standby present at 01D-A1C1P03 now
(YZ559)?

¢ Replace the +5 V Standby regulator at 01D-Q3
(YZ524).

¢ Reinstall the cards at 01D-Al1Cl and
G1D-AlEL.

¢ One of these two cards is shorting the +5 V
standby supply.
¢ Replace the defective card.

Press PCWER ON.

Does PPB-K2 pick (even if only momentarily)
(YZ522)7?

es

{0

D-621

<: Yes

No

Yes

TNL SY27-1253 (3 OCT 1980) to SY27-0107-6

3705-1l POWER—MAINTENANCE
ANALYSIS PROCDURES (MAPs) D' 6 20

Is PPB-K1 picked?

Is 01D-RY2 picked (EPO relay)?
e Check the 01D-RY2-3 points.

Is the EPO cable plugged in the appropriate
connector?

e Plug the EPO cable into the appropriate
connector.

e Temporarily jumper EP0-JX pins 1 to 2.
Does 01D-RY2 pick?

¢ Remove the EPO0-JX jumper. .
e Check the EPO cable and associated CPU.

e Remove the EP0-JX jumper.
Is +26 Vdc present at EP0O-JX pin 1?2

e Check the cabling from 01D-TB1-8 to
EPO-JX-1.

e Check the 01D-RY2 coil.
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) D-620
3705-1l POWER—MAINTENANCE PROBLEM ISOLATION IN A FAILING C
ANALYSIS PROCEDURES (MAPs) BASIC FRAME WITH MODIFIED POWER 1 .
SYSTEM (01D GATE WITH ONLY THREE /
CARDS)-PART 2 OF 5 Yes Is 0 Vdc present at the LOCAL/REMOTE switch . Press POMER OFF.
N/0 (-Local On)? e Place a jumper between pins 01D-A1CIMO7 and
No - 012;A101P08 (disables the 12 second time
out).
e Check the LOCAL/REMOTE switch. ¢ Place a jumper between pins 01D-AlE1G12 and

01D-A1E1J08.
» Press POWER ON.

D-620

Is at least +2.5 Vdc present at the Yes - . . . »
a No<  LOCAL/REMOTE switch N/C (-Remote 0n)? Does PPB-K2 pick and remain picked?
No
Yes
: ’ Yes :
¢ Check the LOCAL/REMOTE switch. 2
: . Is approximately 0 Vdc present at 01D-A1C1MO09 N Is any over voltage LED on at the 01D gate?

Y
= 8 Check the master segquence card at 01D-AlCl
4 (~-Pick PPB-K2, YZ555)7% (YZ560). A No
° v ¢ Check the cabling from the LOCAL/REMOTE
, switch N/C to 01D-A1C1G09 (YZ522). D-670
¢ Check the PPB-K2 coil and wiring (YZ522). No Is 0 Vdc present at 01E, J1-F (-Crash, YZ540)?
e Meter 01D-Al1C1P02 while pressing the POWER Qs
Yes . . ‘ ON switch (YZ554).
<::>*<::7//' £§5§2?0h°€$§§§§?9TE switch in the LOCAL e Replace the frame secquence card at 01D-AlEl.
4 * o If the problem still exists, replace the
(o] _ .
No Is +26¢ Vdc present at 01D-A1C1P02? . zﬁziﬁffgiqgegggriagf at J1poALCl instead.
' o e See notes 1 and 6.
Yes Is 0 Vdc present at the LOCAL/REMOTE switch Yes
N/C (-Remote On)?
No e Replace the master sequence card at
. 01D-Al1C1. .
‘ ~ e Check the cabling from the LOCAL/REMOTE Yes Is 26 Vdc present at POWER OFF switch, COM
e Check the LOCAL/REMOTE switch. switch N/0 to 01D-A1C1J09 (YZ522). (+24 V Pow Off sw, YZ2522)7
No
Is at least +2.5 vd t at th No ‘ . E;es: the 24 ¥ standb t 01
N 5 a eas .5 c present a e « -—q<: - - ‘. ec e - standby supply at 01D-C1(-)
——%<: LOCAL/REMOTE switch N/0 (-Local On)? s 32% Vde present at 01D-TB1-9 (vz522, and replace the capacitor 01D-Cl if more
Lo Yes : égankz%a v Ezpsletis present (YZ524).
e . . ec e + standby supply at PPB-Cl(+)
. * Check the 01D-RY2-1 points. and replace the capacitor PPB-Cl if more
¢ Check. the LOCAL/REMOTE switch. than 2.4 V ripple is present.
¢ Check the master sequence card at 01D-Al1Cl ) ¢ Replace the master sequence card at
(YZ560). » ) . 01D-AlCl.
s Check the cabling from the LOCAL/REMOTE v * Check the POWER ON suwitch and verify that e If the problem still exists, check 01D-C3
switch N/70 to 01D-A1C1J09 (YZ522). +24 Vdc is present at the switch. instead.
¥ * Check cabling from POWER ON switch to * Check the cabling from the POWER OFF switch,
% 01D-A1C1J02. : COM to 01D-A1C1G02 (YZ522).
. e * See notes 1 and 6.
s %A CPU or channel power on must be initiated i
to provide a contact closure within the CPU.

This closure returns +24 Vdc to the EPO

panel (EPO-J1). xxxx*xxxxxxxx*x*xx*xx*xxxxxxxxxxxxxxxx*x*xxxx e Check for a shorted POWER OFF suwitch.
Notes: * See notes 1 and 6.
No 1. Remove the jumper between pins 01D-A1CIM07
Is +24 Vdc present at EPG, J1-6% 6 ;nd °1D;§131P°3- bet . b No v
Yes ) asgogfv—AfEijgg?r etween pins 01D-A1E1612 ' Is between +4.5 Vdc and +5.5 Vdc present at

Yes 01D-Q2-3 (YZ524, YZ586, Sheet 5 of 11)?

s Check the CPU cable and associated CPU.

o If more than 200 mV ripple is present at
01D-Q2-3, replace the capacitor 01D-C3.
¢ Replace the master sequence card at
01D-Al1C1l. ; ) X
e Check the cabling from EP0O, J1-6 to LE/ LEJ
01D-AlC1Gl2.
e Check the cabling from the LOCAL/REMOTE 3705-11 POWER—MAINTENANCE _
switch N/C to 01D-A1C1G09 (-Remote On). ’ , D622 D-622 ANALYSIS PROCEDURES (MAPs) D 621

m TNL SY27-1253 (3 OCT 1980) to §Y27-0107-6
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3705-l POWER—MAINTENANCE PROBLEM ISOLATION IN A FAILING
ANALYSIS PROCEDURES {MAPs) BASIC FRAME WITH MODIFIED POWER
SYSTEM (01D GATE WITH ONLY THREE
CARDS)—PART30OF 5
D-621
Yes Is approximately +30 Vdc present at 01D-TB1-13
(YZ524)7?
No
* Replace the +5 V regulator at 01D-Q2.
® Check 01D-R4.
e See notes 1 and 6.
e Use an AC meter to measure the T3 output
voltages between 01D-TB1-12 and 01D-TBl-14.
Yes Is approximately +44 Vac rms present betuween
No 01D-TB1-12 and 01D-TB1-147?
"o Check the T3 transformer and the PPB-K2-2
points (YZ530).
* See notes 1 and 6.
D-621
¢ Check the diodes at 01D-TB1-13 (YZ524).
¢ See notes 1 and 6.
Yes
Is 01D-RY1l picked (YZ522)°?
No
Yes Is between +4.5 Vdc and +5.5 Vdc present at
4 01D-A1E1J03 (YZ546)°?
o
¢ Renlace the +5 V regulator at 01D-Q1
(YZ524).
* o See notes 1. and 6.
2

]

D-623

No

No

JYes

No

00000000000 00O0

Are any of the LEDs on the 01D gate on?

¢ Check the LEDs on the 01D gate in the order
listed below and go to the appropriate page
(see D-520):

Any os¥ -- D-670
-4 v Usv -- D-640
+3.6 V UsV -- D-645
+8.5 ¥ Us/V —-- D-650
+5 vV Usv -- D-655
-12 V UsV -- D-660
+12 ¥V UsV¥ —-- D-665

Is at least +2.5 Vdc present at 01E-EC3-e
(+Start pwr on seq, YZ540)°?

Is at least +2.5 Vdc present at 01D-TB1-7
(YZ2524)?

e Replace the master sequence card at

01D-AlC1.
e Check the cabling from 01D-A1C1UG5 to
01D-TB1-7.
1 and 6.

* See notes

¢ Check the
01E-EC3-e.

* See notes

cabling from 01D-TB1-7 to
1 and 6.

Is 0 Vdc present at 01D-RY1-B (-drive for
0XD-RY1, YZ522)?

e Replace the frame sequence card at 01D-AlEl.

e Check the cabling from 01D-Al1E1B02 (YZ551).

e Check the cabling from G61E-EC3-h to
01D-A1E1B13 (YZ540).

e See notes 1 and 6.

¢ Check the 01D-RYl coil (YZ522).
* See notes 1 and 6.

Is expansion frame 1 present?

Is +24 Vdc present at 01E-J&4C (YZ540)?

No

No

< v, D-623

TNL 8Y27-1253 (3 OCT 1980) to SY27-0107-6

3705-1l POWER—-MAINTENANCE -
ANALYSIS PROCEDURES (MAPs) D 622

Is +24 Vdc present at 01E-J1B?

¢ Remove the jumper between pins 061D-AICIMO7
and 01D-A1C1PO0S8.

e Remove the jumper between pins 01D-A1E1Gl2
and 01D-A1E1J08.

Is +24 Vdc present at 01E-EC3-a?
¢ Check the PPB-K2-% points and cabling.

e %XThe +24 V powek supply in expansion frame 1
is faulty.

Is the RPQ 530251 power supply present in
expansion frame 1 (D-505)?

Is +24 Vdc present at PPB-T2-TB5-3 in
expansion frame 1 (YZ526)?

¢ Check the cabling from PPB-T2-TB5-3 to
02D-TB1-8.

¢ Use an ac meter to measure the PPB-T2 output
voltages in expansion frame 1. Expected
voltages from 24.2 to 33.3 Vac rms between:
PPB-T2-TB5-1 and PPB-T72-TB5-6
PPB-T2-TB5-2 and PPB-T2-TB5-6

Are the voltages within the specified range?

e Check PPB-CP1l, PPB-CB1 and the input voltage
in expansion frame 1 (YZ518).

¢ Check the diode at PPB-T2-TB5-3.

00000000000 00000C00Q0
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D-622
3705-11 POWER—MAINTENANCE PROBLEM ISOLATION IN A FAILING '
ANALYSIS PROCEDURES (MAPs) BASIC FRAME WITH MODIFIED POWER 1
SYSTEM (01D GATE WITH ONLY THREE
CARDS)-PART 4 0OF 5 4
o622 "N\ Yes Is the RPQ 530251 power supply present in Is +24 Vdc present at 01E-JIN (+24 V pick
expansion frame 2 (YZ599, D-505)7? 0XF-HD1, YZ540)?
F No
No Is +24 Vdc present at PPB-T2-TB5-3 in
expansion frame 2 (YZ526)?
Yes Is +24 Vdc present at RPQ-TB3-5 in expansion YVes
frame 1 (YZ599)7 . 26 Vg .
s + c present at 01E-J1K (+24 V ¥ HD1
No o Check the cabling from PPB-T2-TB5-3 to drivary? o F or
03D-TB1-8.
e Check the circuit to 01E-EC3-a.
: ¢ Check the cabling from 01E-J4J to O01lE-J1K.
¢ Use an ac meter to measure the PPB-T2 output e See notes 1 and 6.
Yes Is AC present at RPQ-TB3-2 in expansion frame voltages in expansion frame 2. Expected .
1? voltage is 20 Vac rms between:
No PPB-T2-TB5-1 and PPB-T2-TB5-6 ¢ Replace the master sequence card at
, PPB-T2-TB5-2 and PPB-T2-TB5-6 01D-A1C1.
* See notes 1 and 6.
¢ Check RPQ-T1 and RPQ-CP1. ¢ Check the cabling from GlE-J1K to
L L G1E-A1C1J07.
Yes Are the voltages within the specified range? e Check the cabling from 01D-A1C1G087 to
0lE-J1IN (YZ5535).
D622 e Chack RPQ-D2 and RPQ-C2. No
N -
G , s Check PPB-CP1, PPB-CBl, and the input o g§pfﬁgz¥9° present at 01E-J1P (#24 V pick
. voltage in expansion frame 2 (YZ518). Cos K
e Remove the jumper between pins 01D-A1CIM07 No Is +264 Vdc present at 01D-A1CIMO6 (pick
and 01D-A1C1P0S8. ¢ Check the diodes at PPB-T2-TB5-3. v D-624 0XF-HD2, YZ555)?
® Remove the jumper between pins 01D-A1E1G12 Yes
and 01D-A1E1J03. /J
N -
v ——2\\:> Is +24 Vdc present at RPQ-TB3-5 in expansion ¢ Check the cabling from 01D-A1ClS02 to
i . frame 2 (YZ599)? C01E-J1P.
Is expansion frame 2 present? Yes e See notes 1 and 6.
No
* Check the circuit to 01E-EC3-b.
¢ Check the wiring in the sequence gate » Yes Is +24 Vdc present at 01D-A1C1P04 (sequence
between: complete old, YZ556)? )
01E-J1B and 01E-J2C . . N
01E~-J2B and QlE-J3C No Is AC present at RPQ-TB3-2 in expansion frame o
01E~J3B and 01E-J4C 27
Yes e Check the cabling from 01E-J1H to
No ’ 61D-A1C1J0%.
Is +24 Vdc present at 01E-EC3-b? e Check RPQ-T1 and RPQ-CP1. ‘ * See notes 1 and 6.
Yes
¢ Replace the master sequence card at
¢ Check the wiring in the sequence gate e Check RPQ-D2 and RPQ-C2. . Sig’ﬁiié; L and 6
between: .
01E-J1B and 01lE-J2C
01E-J2B and 01E-J3C
01E-J3B and 01E-J4C X365 36 3 36 36 36 36 3 3 3 36 36 6 6 6 36 6 36 36 36 36 5 3 3 3 3 36 36 36 36 3 3 36 3 X ¥ X ¥ 34 36 36 % %
Notes: ) .
¢ ¥The +24 V power supply in expansion frame 2 : 1. §§gogfofgfcgggger between pins 01D-A1C1M0O7
s faulty. 6. Remove the jumper between pins 01D-A1E1612
and 01D-AlE1J08.
1

3705-1l POWER—MAINTENANCE
ANALYSIS PROCDURES (MAPs) D'62 3
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3705-11 POWER—MAINTENANCE PROBLEM ISOLATION IN A FAILING
ANALYSIS PROCEDURES (MAPs) BASIC FRAME WITH MODIFIED POWER

D-623D

No

Yes

SYSTEM (01D GATE WITH ONLY THREE
CARDS)-PART50F 5

Is +24 Vdc present at 01D-A1ClP05 (sequence
complete new, YZ556)7?

¢ Check the 01D-RY1l-1 points (Y2522).

¢ Check the cabling from §1D-RY1l-1 to
01D-A1C1GO04.

¢ See notes 1 and 6.

Is approximately 0 Vdc present at POWER ON
indicator 1-B (YZ522)?

o Replace the master sequence card at
01D-AlCl.

e Check the cabling from 01D-A1C1503 to the
POWER ON indicator (YZ556).

¢ Seae notes 1 and 6.

e Check the POWER ON light.
e See notes 1 and 6.

Notes: .

1. Remove the jumper between pins 01D-A1CIMO7
and 01D-AICLPOS.

6. Remove the jumper between pins 01D-AlE1G12
and 01D-Al1E1J08.

TNL S§Y27-12563 (3 OCT 1980) to §Y27-0107-6
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Check PPB-CP1, PPB—CBI and the input voltage
(YZ518).
See note 1 if applicable.

Check the diodes at PPB-TZ-TBS-I and at
PPB-T2-TB5-2.
See note 1 if applicable.

No

Yes

e Remove the card at 0XD-AlEl.

Is +5 Vdc Standby present at 0XD-Q3 now
(YZ546)7?

¢ Replace the +5 V regulator at 0XD-Q3
o (YZ526).

¢ Reinstall the card at O0XD-AlEl.

s See note 1 if applicable.

e Replace the defective card at 0XD-AlElL.
¢ See note 1 if applicable.

3705-1l POWER—MAINTENANCE PROBLEM ISOLATION IN A FAILING fD ’ 2
ANALYSIS PROCEDURES (MAPs) EXPANSION FRAME WITH MODIFIED Prad /
POWER SYSTEM (0XD GATE WITH ONLY
TWO CARDS)—PART 1 0F 2 e Press POWER ON
Yes Is +5 Vdc Standby present at 0XD-Q3 (YZ526)? )
D-601, No Ye
D602 Does PPB-K1l pick in the failing expansion
o frame (even if only momentarily)?
Ye e If more than 200 mV ripple is present at )
S //}' ‘ 0XD-Q3, replace the capacitor 0XD-C2. o Check the PPB—KI coil.
1) 1Is +24 Vdc present at 0XD-TB1-6 in the failing . gheCF the °§b1;“91f"°m 01E-PXC *g the PPB-KI
No expansion frame (YZ526)7? Yes . segogiténltii azglgng?:?anS‘on rame.
: Is approximately +12 Vdc present at 0XD-TB1-2?
No
<: Yes ' u t t the PPB-T2 tput . Epess oMk OFFB 0XD-A1E1612 d
3 - -8% * Use an ac meter to measure e 3 outpu ¢ Place a jumper between pins - an
Is +24 Vdc present at 0XD-TB1-8% : voltages in the failing expansion franme. 0XD-A1E1J08 (disables the 12 second time
No g Expected voltage from 10 to 16 Vac rms out).
b§§ge$gi 1 and 0XD-Gnd TB ® Press POMER ON.
: - - - -1 an ~-Gn ,
4 §§SE?§T—§?Q diode betuween 0XD-TBl-6 and OXD-TB1-3 and 0XD-Gnd TB )
LI te 1 if licable. : No
@& note 1T applicable :> Does PPB-K1 pick and remain picked?
No Are these voltages within the specified range? Yes
[ * Use an ac meter to measure the_PPB-TZ output .
yoltages in the Fo L S oxtmatly 20 Vac rms Yes " Check e LD o o rdor 11 oted and go to
Eathoen: o ¢ Check the PPB-T2 transformer and cabling to the appropriate page (see D-520):
PPB-T2-TB5-1 and PPB-T2-TB5-6 0XD-TB1. . . (1) Any g7V -- D-678
PPB-T2-TB5-2 and PPB-T2-TB5-6 * See note 1 if applicable. > E%; ;g z v 3;8 -- g—gzg
' E J (4) +8.5 V¥ U/V -- D-650
Yes i D631 (5) +6 V usv -- D-655
Are these voltages within the specified range? - : ggzcﬁotzeld;gdggp?§cg§?;731"2' Eg; ;%g g g;g o 8:222
No e If no LEDs are on, check the frame sequence

card at O0XD-AlEl.

3636 3 36 36 3 36 36 26 36 3 36 36 3¢ 3 36 36 36 26 36 26 36 26 6 36 6 6 3 JEH I K K K X M X H N

Notes:

1.
7.

Remove the jumper between pins 01D-A1CIMO7
and 01D-A1C1P03. )
Remove the jumper between pins 0XD-AlE1G1l2
and O0XD-A1E1J08.

3705-1t POWER—MAINTENANCE -
ANALYSIS PROCEDURES (MAPs) D 630

TNL SY27-1253 (3 OCT 1980) to SY27-0107-6



TNL $Y27-1253 (3 OCT 1980) to $Y27-0107-6

3705-1l POWER—MAINTENANCE
ANALYSIS PROCEDURES (MAPs) D-631

3705-11 POWER—MAINTENANCE PROBLEM ISOLATION IN A FAILING 1
ANALYSIS PROCEDURES (MAPs) EXPANSION FRAME WITH MODIFIED
POWER SYSTEM (0XD GATE WITH ONLY /
TWO DS)—PAR F
CARDS) T20F2 Yes Is 0XD-RY1 picked (YZ568)?
No
¢ Check the 0XD-RY1-1 N/0 points.
* See note 1 if applicable.
; ¢ See note 7.
Is between +4.5 V¥dc and +5.5 Vdc present at
0XD-A1E1J03? Yes_ .
¢ Is at least +2.5 Vdc present at 0XD-TB1-7 (+
o start pwr on seq, YZ526)?
* If more than 200 mV ripple is present at e Check the cabling from 0lE-EC3-f,g,h to
0XD-A1E1J03, replace 0XD-C3. 0XD-TB1-7. .
* See note 1 if applicable.
¢ See note 7.
Is approximately +30 Vdc present at 0XD-TB1-13
(Y2526)? No/ ,
Is approximately 0 Vdc present at 0XD-RY1-B
(YZ568)7?
Yes
® Replace the +5 V regulator at 0XD-Q1l.
e Check 0XD-R4.
® See note 1 if applicable. ¢ Check the LEDs on the 0XD gate in the
®* Sege note 7. failing frame in the order listed below and
go to the appropriate page (see D-520):
(1) Any 0s/V -- D-670
(2) -4 Vv usv -- D-640
e Use an AC meter to measure the PPB-T3 output (3) +3.4 V UsV -- D-645
voltages between 0XD-TB1-12 and 0XD-TBl-14. (4) +8.5 ¥V Us/V -- D-650
: (5) +6 V Usv -- D-655.
6y =12 v Usv -- D-660
(7) +12 V Usvy -- D-665
Yes Is approximately +30 Vac rms present batween ¢ If no LEDs are on, check the frame sedquence
0XD-TB1-12 and 0XD-TBl1l-147? card at O0XD-AlEl.
No
e Check the PPB-T3 transformer and the PPB-K1 e Chack the 0XD-RY1 coil.
points in the failing frame (YZ530). e See note 1 if applicable.
e See note 1 1f applicable. ¢ See note 7.
¢ See note 7.
e Check the diodes at 0XD-TB1-13. 133333333111 113t333313113313 11111113133
e See note 1 if applicable.
* See note 7. Notes:
1. Remove the jumper between pins 01D-A1CIMO7
and 01D-A1C1PGS.
7. Remove the jumper between pins 0XD-AlElG1l2
and 0XD-AlE1J08.
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3705-1l POWER—MAINTENANCE
ANALYSIS PROCEDURES (MAPs)

Caution:

-4V UNDERVOLTAGE PROBLEM IN A
FRAME WITH MODIFIED POWER SYSTEM
(0XD GATE WITH ONLY TWO ORTHREE
CARDS)—-PART 10OF 1

A shorted SCR can damage a phase

control card (0XD-A1Al), also a defective
phase control card can damage an SCR (see
"Taesting the SCR for Shorts™ on page D-560).

*
L ]

Press POWER OFF.

Place a jumper between pins 0XD-A1lE1Gl2 and
0XD-Al1E1J08 (disables the 12 second time
out) if not already present.

Press POWER ON.

Is 0 Vdc present at 0XA-TB1-13 (-4 V sense,
YZ536)? ’

Is =26 Vdc present at 0XD-Cl(-) (-24 V bulk
supply, YZ524 or YZ526)

If more than 2.6 V ripple is present,
replace the capacitor 0XD-Cl.
Check the diode at PPB-T2-TB5-4.

Ts at least +1.0 Vdc present at O0XD-AlE1P04
(drive signal for -4 Vdc supply, YZ551,
YZ556)7?

Caution:

Do not short 0XD-AlE1P04 to adjacent

pins; card damage may occur.

Replace the frame sequence card at 0XD-AlEl.
If the problem still exists, replace the
phase control card at 0XD-AlAl instead (see
Caution at top of this column).

Adjust voltages (D-580).

See note 1 if applicable. See note 7.

Replace the phase control card at 0XD-AlAl
(see Caution at the top of this column).

If the problem still exists, check -
OXF-L1,L2,L3 choke and SCRs instead (YZ536,
sheet 6).
See note 1
See note 7.

if applicable.

1

v

Ye

No

Yes

No

No

Yes

Is -4 Vdc present at 0XA-TB1-13°?

¢ Replace the frame sequence card at 0XD-AlELl.

¢ Check the cabling from 0XA-TB1-13 to
O0XD-ALlE1MO8 (YZ536).

* See note 1 if applicable.

¢« See note 7.

¢ Scope the -¢ V SCRs at OXF-HS1 (YZ530,
YZE86, sheet 6).

Are both SCRs firing (see D-56037

e Scope the gate pulses at 0XD-AlA1BO9
(YZ566).

Are the gate pulses present?

» Replace the phase control card at 0XD-AlAl.
See Caution at the top of column one.

e Adjust voltages (D-580).

* Sea note 1 if applicable.

® See note 7.

¢ Press POWER OFF.
¢ Measure the resistance of the pulse
transformer secondary coils between the
following pins:
O0XD-A1A1G11 and O0XD-AlAlJ1ll
0XD-AlA1G13 and 0XD-A1AlJ13

Is less than 20 ohms present (YZ566)?

* Replace the phase control card at 0XD-AlAl
(see Caution at the top of column one)d.

¢ Adjust voltages (D-580).

¢ See note 1 if applicable.

® See note 7.

¢ Check for ac at the cathode of the failing
SCR(s).

¢ Check the failing SCR(s) and cabling from
the phase control card.

¢ See note 1 iT applicable.

¢ See note 7.

A

4

Yes

No

No

Yes

No>

Yes

D-641

* Scope the -4 V SCRs at O0XF-HS2 (YZ530,
Y2586, sheet 6).

Are both SCRs firing (see D-56037?

o Scope the gate pulses at 0XD-Al1A1BO7
(YZ566).

Are the gate pulses present?

¢ Replace the phase control card at 0XD-AlAl.
See note 1 1T applicable.
¢« See note 7.

* Press POWER OFF.
¢ Measure the resistance of the pulse
transtormer secondary coil between the
following pins:
O0XD-AlA1G06 and OXD-A1A1J06
0XD-A1A1G09 and 0XD-AlA1J09

Is less than 20 ohms present (YZ566)?

¢ Replace the phase control card at 0XD-AlAl.
(see Caution at the top of column onel.

¢ See note 1 if applicable.

¢ See note 7.

s Check for ac at the cathode of the failing
SCR(s).

¢ Check the failing SCR(s) and cabling fron
the phase control card.

* See note 1 if applicable.

® See note 7.

e Scope the -4 V SCRs at OXF-HS3 (YZ530,
Y2586, sheet 6).

3332322322 2333333 333333333 33813333833233 233233

Notes:

1. Remove the jumper between pins 01D-A1C1M07
and 01D-A1C1P08.

7. Remove the jumper between pins 0XD-Al1E1G12
and 0XD-A1E1J08.

3705-1 POWER—-MAINTENANCE _
ANALYSIS PROCEDURES (MAPs) D'640
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3705-1l POWER—-MAINTENANCE
ANALYSIS PROCEDURES (MAPs)

Yes

No

[Yes

Yes
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-4V UNDERVOLTAGE PROBLEMIN A -
FRAME WITH MODIFIED POWER SYSTEM

CARDS)—PART 2 OF 2

Caution: A shorted SCR can damage a phase
control card (0XD-AlAl), also a defective
phase control card can damage an SCR (see
"Testing the SCR for Shorts" on page D-560).

Are both SCRs firing (see D-560)7

¢ Scope the gate pulses at 0XD-Al1AlB1l1
(Y2566 .

Are the gate pulses present?

* Replace the phase control card at 0XD-AlAl
(see Caution at the top of this column).

¢ Adjust voltages (D-580).

e See note 1 if applicable.

¢ See note 7.

* Press POWER OFF.

e Measure the resistance of the pulse
transformer secondary coil between the
following pins:

0XD~-A1A1602 and OXD-Al1Al1J02
0XD-A1A1G04 and 0XD-AlAl1J04

Is less than 20 ohms present (YZ566)7

e Replace the phase control card at 0XD-AlAl
(see Caution at the top of this columnl.

e Adjust voltages (D-580).

¢ See note 1 if applicable.

¢ See note 7.

o Check for ac at the cathode of the failing
SCR(s). .

‘s Check the failing SCR(s) and cabling from
the phase control card.

¢ See note 1 if applicable.

* Sece note 7.

* Press POWER OFF.

* Disconnect the laminar bus lugs at
0XA-TB1-6,7, and 8 (Y2534, D-550).

* Press POWER ON.

(0XD GATE WITH ONLY TWO OR THREE

Yes

< Yes

No

&

Is -4 Vdc present at 0XA-TB1-137

*

®

Determine which lead causes the
under-voltage on the -4 V supply by pouering
up after replacing the laminar bus lugs one
at a time.

Caution: Isolate the short to a logic board
by removing the laminar bus or storage
voltage jumpers to each board. Before
removing or reinstalling the laminar bus
jumpers from/to a board, power must be off
until the jumpers are all offson. Otherwise,
the current required by the board assembly
could exceed the capacity of the board pins
and burn them off.

Isolate to a card by removing cards.
See note 1 if applicable.
See note 7.

Press POWER OFF.

Reconnect the laminar bus lugs at
0XA-TB1-6,7, and 8.

Disconnect the laminar bus lugs at
0XA~-TB1-9, 10, 11, and 13.

Place a jumper between 0XA-TB1-13 and
0XA-W2-6.

Press POWER ON.

Is -4 Vdc present at 0XA-TB1-13?

L]
L]
L]

Determine which lead causes the
under-voltage on the -4 V supply by powering
up after replacing the laminar bus lugs one
at a time. ’

Caution: Isolate the short to a logic board
by removing the laminar bus or storage
voltage jumpers to each board. Before
removing or reinstalling the laminar bus
jumpers from/to a board, power must be off
until the jumpers are all off/on. Otherwise,
the current required by the board assembly
could exceed the capacity of the board pins
and burn them off.

Isolate to a card by removing cards.
See note 1 if applicable.
See note 7.

No

No

Yes

L]

TNL S8Y27-1253 (3 OCT 1980) to SY27-0107-6

3705-11 POWER—-MAINTENANCE
ANALYSIS PROCEDURES (MAPs)

D-641

* Press POWER OFF.

¢ Reconnect the laminar bus lugs at 0XA-TB1i-9,
10, 11, and 13.

* Remove the jumper between 0XA-TB1-13 and
OXA-W2-6.

®* Test for a shorted filter capacitor (0XF-Cl,
0XF-C2, OXF-C9, or 0XF-C10). (YZ586 sheet 6)

DANGER ‘

Measure the voltage across the capacitor (to
ensure it has discharged) before touching
any leads.

®* Remove one capacitor terminal lead at a
time. The jumper to the. next capacitor must
be connected to the removed lead by a screw
and nut, or control of the power supply will
not be established once the shorted
capacitor is removed from the circuit.

* Press POWER ON.

Is -4 Vdc present at O0XA-TB1-13?

¢ Replace the shorted capacitor.
See note 1 if applicable.
® See note 7.

¢ Press POWER OFF.
¢ Reconnect the lead to the capacitor.

Have all capacitors for this voltage been
checked?

* Adjust the -4 V pot on the phase control
card at 0XD-AlAl to increase the voltage
(see D-580).

¢ Replace the phase control card if adjusting
the pot does not fix it. See Caution at the
top of column one on this page.

¢ Adjust voltages (D-580).

¢ Check for open 0XF-L1, O0XF-L2 and OXF-L3
chokes (YZ586, sheet 6).

* See note 1 if applicable.

¢ See note 7.

3 K 36 36 3¢ 26 36 3 3 3 36 I 36 36 3 6 3¢ 36 36 36 3 36 36 36 26 26 3 36 36 I 26 26 26 3 36 I} 36 I 26 )6 36 5% 3 ¥ %

Notes:

1. Remove the jumper between pins 01D-A1CIMO7
and 01D-A1C1P08.

7. Remove the jumper between pins 0XD-ALlE1Gl2
and 0XD-AlEl1J08.
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- 3705-1| POWER—MAINTENANCE
ANALYSIS PROCEDURES (MAPs)

Yes

+3.4V UNDERVOLTAGE PROBLEM IN A
FRAME WITH MODIFIED POWER SYSTEM
(0XD GATE WITH ONLY TWO OR THREE
CARDS)

el

Caution: A shorted SCR can damage a phase
control card (0XD-AlAl), also a defective
phase control card can damage an SCR (see
"Testing the SCR for Shorts"™ on page D-560).

* Press POWER OFF.

Note: Frames without storage must have a
jumper installed between 0XD-E1G08 and
0XD-E1J08.

Caution: Remove the FET array cards.
Possible locations at 0XB-Al are J2/J6,
K2s7K4, L2s7L6, M2/M4&, N2/N4, P2/P4, Q2/Q4%,
and R2/R4. Keep them in order so that each
‘may be installed in its original location.

Is O0XH-CP5 tripped (YZ586, sheet 16)7

e Place a. jumper between pins 0XD-AlE1Gl2 and
0XD-A1E1J08 (disables the 12 second time
out) if not already present.

* Press POWER ON.

Is 0 Vdc present at O0XB-TB2-1? (+3.4 V sense,
YZ536)

Is at least +1.0 de present at O0XD-AlE1IMO7
(drive signal for +3.4 V suppply, YZ551)?

Do not short 0XD-ALEIM0O7 to adjacent
Card damage may occur.

Caution:
pins.

e Replace the frame sequence card at O0XD-AlEl.

¢ If the problem still exists, replace the
phase control card at 0XD-AlAl instead (see
Caution at the top of this column).

¢ Adjust voltages (D-580).

e Sce note 1 if applicable.

® See notes 3 and 7.

Is approximately 40 Vac peak-to-peak (15 Vac
rms) present at cathode of SCR 3 (+3.4 V
supply input voltage, YZ566)7?

® Check PPB-T3 and the PPB-K2-1 points
(YZ530).

¢ See note 1 if applicable.

¢ See notes 3 and 7.

e Replace the phase control card at 0XD-AlAl
(see Caution at the top of this column).

o Adjust Voltages (D-580).

e If the problem still exists, check 0XH-CPS5,
0XH-1L8 choke, SCRs, and T3 instead (Y2586,
sheet 16).

¢ Check circuit.

* See note 1 if applicable.

¢ See notes 3 and 7.

Yes

Yes

]

Yes

No

¢ Replace the frame sequence card at O0XD-AlEL.

¢ Check the cabling from 0XB-TB2-1 to
0XD-A1ELMO5.

®* See note 1 if applicable.

e See notes 3 and 7.

¢ Scope the +3.4 V SCRs at the base of 0XH-HS8
(YZ586, sheet 16).

Are both SCRs firing? (see D-560)

e Adjust the +3.4 V pot on the phase control
card at 0XD-AlAl to increase the voltage
(see D-580).

e Replace the phase control card if adjusting
the pot does not fix it (see Caution at the
top of column one)d.

o Adjust voltages (D-580).

¢ Ses note 1 if applicable.

¢ See notes 3 and 7.

e Press POWER OFF.

e Measure the resistance of the pulse
transformer secondary coils between the
following pins:,

0XD-AlA1S505 and OXD-AlA1U05,
0XD-A1A1507 and O0XD-A1A1U07

Is less than 20 ohms present? (YZ566)

e Replace the phase control card at 0XD-AlAl
(see Caution at the top of column one)d.

e Adjust voltages (D-580).

e See note 1 if applicable.

s See notes 3 and 7.

s Check for ac at the cathode of the failing
SCR.

¢ Check the failing SCR and cabling from the
phase control card.

¢ Check O0XH-CP5.

¢ See note 1 if applicable.

¢ See notes 3 and 7.

o

Yes

No

No

\\Yw

No

Press POWER OFF.
Reset 0XH-CP5.
Press POWER ON.

¢ o0

Does O0XH-CP5 trip again?

e Suspect a bad FET array card or a defective
circuit protector, 0XH-CP5.

* See notes 1 and 7 if applicable.

® See note 3.

* Press POWER OFF.

¢ Disconnect the storage gate leads at
0XB-TB2-1 and 0XB-TB2-2. Be sure that the
+3.4 V sense lead is still connected to the
supply voltage (YZ536).

e Reset OXH-CP5.

® Press POWER ON.
Does O0XH-CP5 trip again?

¢ Check for a shorted board or card in the 0XB
gate.

¢ Reconnect the storage gate leads at
0XB-TB2-1,2.

® See notes 1 and 7 if applicable.

¢ See note 3.

® Press POWER OFF.

¢ Reconnect the storage gate leads at
0XB-TB2-1,2.

¢ Disconnect the leads at 0XH-C7(+) and
O0XH-C8(+) (YZ586, sheet 16).

® Reset 0XH-CP5.

* Press POWER ON.

Does O0XH-CP5 trip again?

® Check for a shorted capacitor, 0XH-C7 or
0XH-C8.
® Sece notes 1 and 7 if applicable.

* See note 3.

¢ Check for a bad circuit protector, O0XH-CP5.

¢ Reconnect the leads at O0XH-C7(+) and
O0XH=-C8(+).

* See notes 1 and 7 if applicable.

¢ See note 3.

36 36 36 36 36 36 3 3 3 36 I€ 36 3 36 36 36 I X 36 3 3¢ I 26 ) 3 I, 3¢ I 26 36 3 3 3¢ 36 26 36 6 36 3¢ 96 26 6 3 36 ¢

Notes:

1. Remove the jumper “between pins 01D-A1CIMO7
and 01D-A1C1P08.

3. Reinstall the removed FET array cards in
their original locations.

7. Remove the jumper between pins 0XD- AlE1G12
and O0XD-AlELJO0S.

3705-1l POWER—-MAINTENANCE
ANALYSIS PROCEDURES (MAPs) D-645
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+8.5V UNDERVOLTAGE PROBLEM IN A
FRAME WITH MODIFIED POWER SYSTEM
{OXD GATE WITH ONLY TWO OR THREE-
CARDS) k

Caution: A shorted 5CR can damage a phase

control card, also a defective phase control
card can damage an SCR (see "Testing the SCR
for Shorts™ on page D-560). :

e Press POWER OFF.

Caution: Remove the FET array cards.
Possible locations at 0XB-Al are J2/J4,
K2/K%, L2/L4, M2/7M4&, N2/N&, P2/P4&, Q2/Q4,
and R2/R%4.  Keep them in order so that each
may be installed in its original location.

Is O0XH-CP4& tripped (YZ586, sheet 16)7?

o Place a jumper between pins O0XD-AlELIGl2 and
O0XD-A1E1JC08 (disables the 12 second time
cut) if not already present.

¢ Place a jumper from O0XD-AlE1G09 to ground.

* Press POWER ON.

Is 0 Vdc present at 0XB-TB2-3 (+8.5 V sense,
YZ536)°?

Is +8.5 Vdc present at 0XB-TB2-3?

Replace the frame sequence card at OXD-AlElL.
Sea note 1 if applicable.
See notes 3, 7, and 8.

L2 K

Scope the +8.5 V SCRs at the base of O0XH-HS4
(YZ586, sheet 16).

Are both SCRs firing (see D-560)°?

e Adjust the +8.5 V pot on the phase control
card at 0XD-AlAl to increase the voltage
(see D-580).

e Replace the phase control card at 0XD-AlAl
if adjusting the pot does not fix it (see
Caution at the top of this column).

e Adjust voltages (D-530).

Sea note 1 if applicable.

e See notes 3, 7, and 8.

*

No

No

¢ Press POWER OFF.

® Reset O0XH-CP4.
¢ Press POWER ON.

Jo!

Does O0XH-CP4 trip again?

+ Suspect a bad FET array card or a defective No
circuit protector, 0XH-CP4.

¢ Sae notes 1 and 7 if applicable.

e Sege note 3.

* Press POWER OFF.

e Di=zconnact the storage gate leads at
0XB-TB2-3 and 0XB-TB2-4. Be sure that the
+8.5 V sense lead is still connected to the
supply voltage (YZ536, D-550).

e Reset OXH-CP4%.

o Press POWER ON.

Does O0XH-CP4 trip again? ///'

No

¢ Check for a shorted board or card in the 0XB
gate.

¢ Reconnect the storage gate leads at
0XB-TB2-3,4.

¢ Sece notes 1 and 7 if applicable.

¢ See note 3.

e Press POWER OFF.

s Reconnect the storage gate leads at
0XB-TB2-3,4.

¢ Disconnect the lead at OXH-C6(+) (YZ586,
sheet 16).

* Reset OXH-CP4.

* Press POWER ON.

Does O0XH-CP4 trip again?

¢ Replace the shorted capacitor, 0XH-C6.
Sea notes 1 and 7 if applicable.
e See note 3.

Check for a bad circuit protector, 0XH-CP4.
Reconnect the lead at O0XH-C6(+).

See hotes 1 and 7 if applicable.

Saeae note 3.

e © o ©
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3705-11 POWER-MAINTENANCE -
ANALYSIS PROCEDURES (MAPs) D 650

* Press POWER
¢ Measure the resistance of the pulse
transformar secondary coils between
following pins:
0XD-A141509 and 0XD-AlAlU09
O0XD-A141510 and O0XD-AlAlU1C

CFF.
the

Is less than 20 ohms present (YZ566)7?

e Replace the phase control card at 0XD-AlAl
(see Caution at the top of column one)d.

e Adjust voltages (D-580).

¢ See note 1 if applicable.

¢ See notes 3, 7, and 8.

. gggck for ac at the cathode of the failing

° Cheék the failing SCR and cabling from the
phase control card.

¢ See note 1 if applicable.

* See notes 3, 7, and 8.

Is at least +1.0 Vdc present at OXD-AlE1MO02
(drlye signal for +8.5 V supply, YZ551)7?

C§ution: Do not short 0XD-AlEIM0O2 to adjacent
pins. Card damage may occur.

* Replace the frame sequence card at 0XD-AlEl.

e If the problem still exists, replace the
phase control card at 0XD-AlAl instead (see
Caution at the top of column one).

¢ Adjust voltages (D-580).

See note 1 if applicable.

¢ See notes 3, 7, and 8.

Is approximately 40 Vac peak-to-peak (15 Vac
rms) present at 0XD-A1A1S13 (+8.5 V supply
input voltage)?

* Check PPB-T3 and the PPB-K2-3 points
(YZ530).

® See note 1 if applicable.

* See notes 3, 7, and 8.

=N
o

-

p=

Replace the phase control card at 0XD-AlAl

(see Caution at the top of column one).

¢ Adjust voltages (D-580).

¢ If the problem still exists, check 0XH-CP%&,
gzg-L7 choke and SCRs instead (YZ586, sheet

¢ Check circuit.

* See note 1 if applicable.

¢ See notes 3, 7, and 8.

Notes:

1. Raemove the jumper between pins 01D-A1C1MO7
and 01D-A1C1P0S8.

3. Reinstall the removed FET array cards in
their original locations.

7. Remove the jumper between pins O0XD-AlEl1Gl2
and 0XD-AL1E1J08.

8. Remove the jumper at pin OXD-AlE1G9S.

000000000
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+6V UNDERVOLTAGE PROBLEM IN A
FRAME WITH MODIFIED POWER SYSTEM
(OXD GATE WITH ONLY TWO OR THREE
CARDS)

3705-1l POWER—MAINTENANCE
ANALYSIS PROCEDURES (MAPs)

Caution: A shorted SCR can damage a phase
control card (0XD-AlAl), also a defective
phase control card can damage an SCR (see
"Testing the SCR for Shorts" on page D-560).

Is OXF-CP1l tripped (YZ586, sheet 4)?

* Press POWER OFF.

¢ Place a jumper between pins 0XD-AlE1G612 and
0XD-AlE1J08 (disables the 12 second time
out) if not already present.

¢ Press POWER ON.

Is 0 Vdc present at 0XA-TB1-12 (+6 V sense,
- YZ536)?

No < >Yes

Is at least +1.0 Vde present at 0XD-AlE1MO4%
(drive signal for +6 V supply)? Caution: Do
not short OXD-AlEIMOG to ad;acent pins. Card
Yes damage may occur.

* Replace the frame sequence card at O0XD-AlEl.

¢ If the problem still exists, replace the
phase control card at 0XD-AlAl instead (see
Caution at the top of this column).

¢ Adjust voltages (D-580).

e Check circuit.

¢ See note 1 if applicable.

® See note 7.

* Replace the phase control card at 0XD-AlAl
(see Caution at the top of this column).

¢ Adjust voltages (D-580).

e If the problem still exists,
0XF-1L4 choke,
sheet 6).

* See note 1 if applicable.

® See note 7.

check 0XF-CP1,
SCRs, and T3 instead (Y2586,

Is +6 Vdc present at 0XA-TBl1-127?

Replace the frame sequence card at 0XD-AlEL.
Check the cabling to O0XD-AlE1PC02 (YZ529).
Sae note 1 i applicable.

See note 7.

o & 0o @

/’G)

.

No

Yes

Press POWER OFF.

Disconnect the laminar bus lugs at 0XA-TB1-5
and 0XA-TB1-12 (YZ536, D-5501.

Reset OXF-CP1l.

Press POWER ON.

Does OXF-CP1 trip again?

Determine which lead causes the circuit
protector to trip by powering up after
replacing the laminar bus lugs one at a
time.

CAUTION

Isolate the short to a loglc board by
removing the laminar bus jumpers to each
board. Before removing or reinstalling the
laminar bus jumpers from/to a board, power
must be off until the jumpers are all
off/on. Otherwise, the current required by
the board assembly could exceed the capacity
of the board pins and burn them off.

Isolate to a card by removing cards.
See notes 1 and 7 if applicable.

Press POWER OFF.

Reconnect the laminar bus lugs at 0XA-TBl1-5
and 0XA-TB1-12.

Disconnect the lead at O0XF-C3(+) (YZ58%6,
sheet 6).

Reset OXF-CP1l.

Press POWER ON.

Does 0XF-CPl trip again?

0XF-C3.
if applicable.

Replace the shorted capacitor,
See notes 1 and 7

Check for a bad circuit protector, O0XF-CP1l.
Reconnect the lead at 0XF-C3(+).

See notes 1 and 7 if applicable.

PWR

yo

No

Yes

No

_® Scope the +6 V SCRs at the base of O0XF-HS7

(YZ586, sheet 6)

Are both SCRs firing (see D-560)?

Adjust the +6 V pot on the phase control
card at 0XD-AlAl to increase the voltage
(see D-580).

Replace the phase control card if adjusting
the pot does not fix it (see Caution at the
top of column one)d.

Adjust voltages (D-580).

See note 1 if applicable.

See note 7. :

Press POWER OFF.

Measure the resistance of the pulse

transformer secondary coils between
following pins:,

0XD-A1A1G07 and O0XD-A1A1J07,
0XD-A1A1G08 and 0XD-A1A1J08

the

Is less than 20 ohms present (YZ566)7?

Replace the phase control card at 0XD-AlAl
(see Caution at the top of column one).
Adjust voltages (D-580).

See note 1 if applicable.

See note 7.

Check for ac at the cathode of the failing
SCR. .

Check the failing SCR and cabling from the
phase control card.

See note 1 if applicable.

See note 7.

i3 3323232323333 333333333 33233.33.83

Notes:

1.
7.

Remove the jumper between pins 01D-A1CIMO7
and 01D-A1C1P08.
Remove the jumper between pins 0XD-A1E1G12
and O0XD-Al1E1J08.

3705-1t POWER—-MAINTENANCE
ANALYSIS PROCEDURES (MAPs) D'655

TNL 8Y27-1253 (3 OCT 1980) to SY27-0107-6




3705-11 POWER—-MAINTENANCE
ANALYSIS PROCEDURES (MAPs)

O
[og

Yes

12V UNDERVOLTAGE PROBLEM IN A

(0XD GATE WITH.ONLY TWO OR THREE
CARDS)

Caution: A shorted SCR can damage a phase
control card (0XD-AlAl), and a defective phase
control card can damage an SCR (see "Testing
the SCR for Shorts" on page D-560).

Is OXF-CP2 tripped (Y2586, sheet 6)?

* Press POWER OFF.

e Place a jumper between pins O0XD-AlE1G12 and
0XD-A1E1J08 (disables the 12 second time
out) if not already present.

* Press POWER ON.

Is 0 Vdc present at 0XA-TB1-3 (-12 V sense,
YZ536)?

Is at least 1.0 VYdc present at OXD-A1EIM13
(drive signal for -12 V supply)?

Caution: Do not short O0XD-AlEIM13 to adjacent
pins; card damage may occur.

¢ Replace the frame sequence card at 0XD-AlEl.

» If the problem still exists, replace the
phase control card at 0XD-AlAl instead (see
Caution at the top of this column).

¢ Adjust voltages (D-580).

e See note 1 if applicable.

¢ See note 7.

¢ Replace the phase control card at 0XD-AlAl
{see Caution at the top of this column).

e Adjust voltages (D-580).

e If the problem still exists, check 0XF-CP2,
0XF-L5 choke, SCRs, and T3 instead (Y2586,
sheet 6).

o Check circuit.

¢ See note 1 if applicable.

¢ See note 7.

Is -12 Vdec present at 0XA-TB1-3?

Replace the frame sequence card at O0XD-AlElL.
Check the cabling to O0XD-AlE1IP07 (YZ529).
See note 1 if applicable.

See note 7.

* & & @

-

FRAME WITH MODIFIED POWER SYSTEM

No

No

0000000000000 0

* Press POWER OFF.

¢ Disconnect the laminar bus lugs at 0XA-TB1-3
and 0XA-TBl-4¢ (YZ536, D-550).

* Reset OXF-CP2.

¢ Press POWER ON.

Does O0XF-CP2 trip again?

¢ Determine which lead causes the circuit
protector to trip by powering up aftter
replacing the laminar bus lugs ona at a
time.

CAUTION )

Isolate the short to a logic board by
removing the laminar bus jumpers to each
board. Before removing or reinstalling the
laminar bus jumpers from/to a board, power
must be off until the jumpers are all
off/on. Otherwise, the current required by
the board assembly could exceed the capacity
of the board pins and burn them off.

¢ Isolate to a card by removing cards.
¢ See notes 1 and 7 if applicable.

¢ Press POWER OFF.

¢ Reconnect the laminar bus lugs at 0XA-TB1-3
and O0XA-TB1l-4.

¢ Disconnect the lead at 0XF-C4(+).

o Raset OXF-CP2.

¢ Press POWER ON.

Does 0XF-CP2 trip again (YZ586, sheet 6)7?

¢. Replace the shorted capacitor, 0XF-C4.
¢ See notes 1 and 7 if applicable.

¢ Check for a bad circuit protector, O0XF-CP2.
* Reconnect the lead at O0XF-C&4(+).
* Sece notes 1 and 7 if applicable.

Yes

No

Yes

No

°

TNL 8Y27-1253 (3 OCT 1980) to SY27-0107-6

3705-11 POWER—MAINTENANCE
ANALYSIS PROCEDURES (MAPs) D-660

Scope the =12 V SCRs at the base of 0XF-HS5
(Y2586, sheet 6).

Are both SCRs firing (see D-560)?

Adjust the -12 V pot on the phase control
card at 0XD-AlAl to increase the voltage
(see D-580).

Replace the phase control card if adjusting
the pot does not fix it (see Caution at the
top of column one).

Adjust voltages (D-580).

See note 1 if applicable.

See note 7.

Press POWER OFF.
Measure the resistance of the pulse
transformer secondary coils between the
following pins:
0XD-A1A1G03 and O0XD-AlAlJO3
0XD-A1A1G05 and 0XD-A1AlJ05

Is less than 20 ohms present (YZ566)?

Replace the phase control card at 0XD-AlAl
(see Caution at the top of column one).
Adjust voltages (D-580).

See note 1 if applicable.

See note 7.

Check for ac at the cathode of the failing
SCR.

Check the failing SCR and cabling from the
phase control card.

See note 1 if applicable.

See note 7.

Notes:

1.
7.

Remove the jumper between pins 01D-A1C1IMO7
and 01D-A1C1P08.
Remove the jumper between pins 0XD-AlE1G12
and 0XD-AlE1J08.

0000000000000 000GC
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3705-1l POWER—-MAINTENANCE
ANALYSIS PROCEDURES (MAPs)

+12V UNDERVOLTAGE PROBLEM IN A
FRAME WITH MODIFIED POWER SYSTEM
(0XD GATE WITH ONLY TWO OR THREE
CARDS)

Caution: A shorted SCR can damage a phase
control card (0XD-A1Al), and a defective phase
control card can damage an SCR (see "Testing
the SCR for Shorts™ on page D-560).

Is OXF-CP3 tripped (YZ586, sheet 6)?

¢ Press POWER OFF.

e Place & jumper between pins 0XD-AlE1Gl2 and
0XD-A1E1J08 (disables the 12 second time
out) if not already present.

* Press POWER ON.

Is 0 Vdc present at 0XA-TB1-14 (+12 V sense,
Y2536)7?

Is approximately 40 Vac peak-to-peak (15 Vac
rms) present at the cathode of SCR 5 (Y2586,
sheet 5)7

* Check PPB-T3 and cabling to SCR 5.
* Sea note 1 if applicable.
¢ See note 7.

Is at least +1.0 Vdc present at 0XD-AlE1P11
(drive signal for +12 V supply)?

Caution: Do not short O0XD-A1E1P1ll to adjacent
pins; card damage may occur.

¢ Replace the frame sequence card at 0XD-AlEl.
e If the problem still exists, replace the
phase control card at 0XD-AlAl (see Caution
at the top of this column).
. e Adjust voltages (D-580).
See note 1 if applicable.
e See note 7.

e Check Diode 1 between 0XA-TBl-1 and
O0XA-TB1-16 (YZ536, sheet 1). If the diode
is good, replace the phase control card at
0XD-A1Al. (see Caution at the top of this
column). .

e Adjust voltages (D-580).

e If the problem still exists, check 0XF-CP3,
0XF-L6 choke, SCRs, and T3 instead (Y2586,
sheet 6).

e Check the circuit.

e See note 1 if applicable.

e See note 7.

*

1

No

.&’<

Yes

* Press POWER OFF.

¢ Disconnaect the laminar bus lugs at 0XA-TBl-1
and 0XA-TB1-2 (YZ536, D-550).

s Reset OXF-CP3.

* Press POWER ON.

Does 0XF-CP3 trip again?

e Determine which lead causes the circuit
protector to trip by powering up after
replacing the laminar bus lugs one at a
time.

CAUTION

Isolate the short to a logic board by
removing the laminar bus jumpers to each
board. Before removing or reinstalling the
laminar bus jumpers from/to a bhoard, power
must be off until the jumpers are all
off/on. Otherwise, the current required by
the board assembly could exceed the capacity
of the board pins and burn them off.

e Ispolate to a card by removing cards.
¢ See notes 1 and 7 if applicable.

¢ Press POWER OFF.

¢ Reconnect the laminar bus lugs at 0XA-TBl-1
and O0XA-TBl-2.

¢ Disconnect the lead at OXF-C5(+) (YZ586,
sheat 6).

¢ Reset OXF-CP3.

¢ Press POWER ON.

Does OXF-CP3 trip again?

s Replace the shorted capacitor, O0XF-C5.
* See notes 1 and 7 if applicable.

o Check for a bad circuit protector, OXF-CP3.
Reconnect the lead at O0XF-C5(+).
¢ See notes 1 and 7 if applicable.

L]

AR,
‘s

No

Is +12 Vdc present at 0XA-TB1-17?

Replace the frame sequence card at 0XD-AlEL.
Check the cabling to O0XD-AlEIMO3 (YZ529).
See note 1 if applicable.

See note 7.

¢ & 0o

e Scope the +12 V¥ SCRs at the base of O0XF-HS6
(Y2586, sheet 6).

Are both SCRs firing (see D-560)7

¢ Adjust the +12 V pot on the phase control
card at 0XD-AlAl to increase the voltage
(see D-580).

e Replace the phase control card if adjusting
the pot does not fix it. (see Caution at
tha top of column one).

e Adjust voltages (D-580).

¢ See note 1 if applicable.

¢ See note 7.

* Press POWER OFF.
¢ Measure the resistance of the pulse
transformer secondary coils between the
following pins:
0XD-A1A1G10 and 0XD-AlAlJ1G
0XD-A1A1G12 and 0XD-AlAlJ12

Is less than 20 ohms present (YZ566)7?

¢ Replace the phase control card at 0XD-AlAl
(see Caution at the top of column one)d.

e Adjust voltages (D-580).

* See note 1 if applicable.

* See note 7.

. ggsck for ac at the cathode of the failing

° Cheék the failing SCR and cabling from the
phase control card.

¢ See note 1 if applicable.

*» See note 7.

HMEKEN MM MKEN NN MNH NN NN NN NN NENH NN R NMRHKN N KKK KKK K

Notes:

1. Remove the jumper between pins 01D-A1C1M0O7
and 01D~A1C1P03.

7. Remove the jumper between pins 0XD-AlELIG12
and 0XD-AlE1J08.

' 37051l POWER—MAINTENANCE -
ANALYSIS PROCEDURES (MAPs) D 665

- TNL SY27-1253 (3 OCT 1980) to SY27-0107-6
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~ 3705.1l POWER—MAINTENANCE
ANALYSIS PROCEDURES (MAPs) D'670

OVERVOLTAGE PROBLEM IN A FRAME 1
3705-1l POWER— MAINTENANCE  wITH MODIFIED POWER SYSTEM (0XD

ANALYSIS PROCDURES (MAPs)  GATE WITH ONLY TWO OR THREE CARDS) /

o %¥The frame sequence card was hot the faulty
component.

Yes Are any over-voltage lights on at the 0XD
gate?
- No
Caution: A shorted SCR can damage a phase
control card (0XD-Al1A2), and a defective phase . .
control card can damage an SCR (see "Testing * XThe over-vaoltage condition has disappeared.
the SCR for Shorts" on page D-560). * Check the LEDs on the 0XD gate to determine

any other power supply failures (refer to
FAULT INDICATORS on page D-520).

( start )

¢ Replace the phase control card at 0XD-AlAl
e Press POWER OFF. (see Caution at the top of column one).

R Adjust voltage (D-580).
¢ Check the CBs for the failing power supply M
(Y2586, sheet 6 and 16). * Press POWER ON.

No Does the 3705 power on now?
No Are any CBs tripped? Yes
Ve ¢ ¥The problem has been corrected by replacing
s the phase control card.
¢ Check the voltage distribution for an ¢ See notes 1 and 7 if applicable.
intermittent short (YZ536, D-550).
¢ Check for faulty CBs.
¢ See notes 1 and 7 if applicable.
¢ XThe phase control card was not the faulty
component.
¢ Press POWER ON.
No Are any over-voltage lights on at the 0XD
gate?
Yes Does the 3705 power on now? Yes
No » * %The over-voltage condition has disappeared.
] o ¥The over-voltage condition has disappeared. ¢ Check the LEDs on the 0XD gate to determine
¢ Check the voltage distribution for an any other power supply failures (refer to
intermittent loss of load (loose screws or FAULT INDICATORS on page D-520).
connection, YZ536, D-550).
¢ See notes 1 and 7 if applicable.
¢ Adjust the pot on the phase control card o Check the voltage distribution for an
corresponding to the supply with the intermittent loss of locad (Loose screws or
overvoltage condition (see D-580). connections, YZ536, D-550).
¢ If the problem still exists, replace the ¢ See notes 1 and 7 if applicable.
frame sequence card at O0XD-AlEl.
* Press POWER ON.
<i Yes Does the 3705 power on now?
HHHRNENXHERRRNMRNNRNNRRKKRRNRNIERRRRMRRR N KRR XX
No
¢ ¥The problem has been corrected by replacing Notes:
the frame sequence card. 1. Remove the jumper betueen pxns 01D-A1CIMO7
® See notes 1 and 7 if applicable. and 01D-A1C1PO08.
//' 7. Remove the jumper between pins OXD-AIEIGIZ

and O0XD-AlE1J08.
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' LOGIC GATE—01A : LOGIC GATE—OXA
3705-1 PHYSICAL LOCATIONS . O0XA-X1 Board = Type 1 LIB A B A B
' 0XA-X2 Board = Type 2 LIB -
0XA-X3 Board = Type 3 LIB A v A v
0XA-X4 Board = Type 4 LIB 2 2 A1
01A-X5 Board = Type 5 LIB At B1 : . " B1
) : 0XA-X6 Board = Type 6 LIB 1 LIB position 2 LIB position 3 LIB position 2 LIB position 3
See logic pages YZ301 sheets 1-13 ) : 0XA-X7 Board = Type 7 LIB 5 5
g%rt%?!i;;a; location details not shown 0XA-X8 Board = Type 8 LIB v -
ge. - OXA-X9 Board = Type 9 LIB A2 B2 A2 T 3B§C
' 81‘:_%"21 gg::g:{‘/’g: 1110 b'g 2 LIB position 1 LIB position 4 | - 2 LIB position 1 YR esanner-
Terminator Assemblies OXA-W3 Board = Type 12 LIB LIB position 4
BUS TAG CABLE
S/360 P/N 5440649 P/N 5440650 P/N 5353920 B3 A3 33: .
S/370 P/N 2282675 P/N 2282676 - P/N 5466456 BASIC A3 | | Type 2 Scanner . LIB position 5
STORAGE 3 Type 2 Scanner Central Contra 3 w/Type 2 Scanner
D J MODULES Unitand Type2 | | Type 3 Scanner- LIB position 4
________________________ See 7-010 Attachment Base E3 board w/Type 3 Scanner
2 13 2 13 .
—I _____ B- __________ é ''''' ‘_— 1/O PANEL A4 Ad
7 See C-130 Type 1 Scanner B4 Type 2, Type 3, or B4
Pin side of fixed connector v or C-140 41 Itype 1, Type 2, Type 3, Central Qontrol 4 Type 4 Channel LIB position 6
for BUS IN and TAG IN or Type 4 Channel Unit Adapter. First expan- | w/Type 2 Scanner
ggmgfo'- Adapter sion frame only.
See 1-000
B G
________________________ CARD SIDE CARD SIDE
2 13 2 13 y dﬂ
'—1 ________________________ I‘_ J2 J2
"5 5 :
- CAPACITOR
Pin side of fixed connector for [T PANEL BASIC FRAME ) EXPANSION FRAME
BUS OUT and TAG OUT (132%0 ~ :
]
\ A} \; 131 & |0
; 148 & |2
2 |@ EOXT-A1 [@‘ ]ér OXU-A1 : S STORAGE . 15 @ © | 3
— 2 19
S]] susour 1] BUS OUT U {ox : THERMISTOR 160 @ )4
OXB — i C ] v :; (‘? ‘9 6
2] BUSIN 21 BUSIN T oxA| ! OXAWT ~_ | S ©
. : OXA-TB1
3| TaG ouT 3| TAG oUT OXT/OXU 1 L. ! : |~
CHANNEL : 3 ! | 782 > o]
4| TAGIN 4| TAGIN : BRKT'S | 8t “ A : LOGIC GATE-OXA 1
2
A B A B \ (I( | TBI 0X-TS1 v 0X-TS2 3
1
CHANNEL INTERFACE A CHANNEL INTERFACE B ; 2 4 OXA-W2
. & (v 5 __#/
{Connector Side) XFMR 6 o1
T4 vV A 7 O 2
. 2 _ 8 (<] K]
- EPO PANEL ' / B1 Al GND o S| a
© 10 o) 5
Ja J3 42 5 Laminar Bus #1 5 ’ n|_@ole
EPO PANEL - ;
(el(s]] | (] (=] |[e] (2] NOTE T | ]l 3
14
EE| |ER R\ o2 v -
1 1 CONTROL PNL CHOKE L1 ‘ ! .
(00| |0 | B0 (0 CONT oxAwW? A o
. X i 19 ©@ & 7
, » : 20 @ & |8
J% 9 % Q CONTROL BOARD GATE HEAT SINK TOWER ] 21 %% | 9
7 J 5 ‘ A3 o @
B3 22 & & |1GC
XFMR ! Or 1
[e] T3 , N 23 G & |11
) i H 24 G @ |12
See D—000 for power Laminar Bus #2 I! 'I S O
supply details : % c 4VOLT
oial PRIME POWER BOX TB1 S : T/ SHUNT
S\ Scope Synchronization Pin No. 1 B4 Ad B @_ @ A
NOTE: USED IN BASIC FRAME ONLY TB2 (01A-B3M2P10) v ' =
QO (o] (o] (o] Scope Synchronization Pin No. 2 ; (D1) (o
(01A-B3M2P13)
(Connector Side) ‘P DE (GND}
NS va Type 1 Channel Adapter and
Type 1 Communication Scanner . (c1)
VIEW A-A

/ Z4 = Type 2 Channel Adapter
Diskette Controller with or without

Type 1 Communication Scanner-Note 1 W4 = Type 3 Channel Adapter

E4 = Type 4 Channel Adapter

3705-1 PHYSICAL LOCATION E'OOO




TOOLS AND TEST EQUIPMENT

A. Special tools, test equipment, and maintenance supplies

to be shipped

with the 3705:

Description P/N.

Thermometer 5392366 (3705-1 only)
Y Jumper 1770810

Jumper 1770811

Test Block 1770812

B. Test equipment and non-technology related tools required

for the 3705:

1. Test equipmént

PN

454550
or
453047

453585

453545
5851882

2. Tools
PIN

453631
5801645

Description

454 Tektronix™ Scope

453 Tektronix™ Scope
Digitec **251 or 266 Meter

db Meter

MST 1 CE Indicator
Latch Card

Description

Microfiche Viewer
Back Panel Indicator Card

C. Technology related tools

Quantity

1

Quantity

Refer to Tools and Test Equipment TSL No. 43 and to the
quo/ith/'c System Technology, Packaging, Tools, Wiring
Change Procedure, SY22-6739 for tool requirements of the

IBM 3705. Some of these tools may not be part of the normal
maintenance package and should not be ordered by the Branch

Office.

* Trademark of Tektronix, Inc.
** Trademark of United Systems Corporation

000000000000 000C00000C0CO0

PREVENTIVE MAINTENANCE

UNIT FREQ CHECK ‘WHEN CHECKED
..Check all voltages At installation
. Tighten all screw type At installation and 6
connections of power months after installation
system :
3. Check indicators On each call
1 ‘ 6 4. Check cooling fans Determined by the
operating environment
. Check air filters
2 12 . Check line cord, plug, Every 12 months

terminals, and grounding

. Scope all SCRs

Every 12 months

ke

Fd

Ny

A

A

N

4y

TOOLS & TEST EQUIPMENT/PREVENTIVE
MAINTENANCE

O

™
NS

E-010

A
(S
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3705-11 PHYSICAL LOCATIONS ~

(BASIC FRAME OF MODELS E-L AND FIRST EXRANSION FRAME OF MODELS E-H) ‘ See E-030 for the feature board locations for
The location and types of power supply conponants in a 3705-1 depend upon all possible configurations.
the number of cards installed in the 01D power control gate. For physical 485 V REG ASSM LOGIC GATE— :
location details and other information not shown on this page, See NOTES 2 and 3. NOTE 1 ' A oxA 0XA-X1 Board = Type 1 LI8
RSTuU . GATE 01H A B OXA-X2 Board = Type 2 LIB
CHANNEL +3.4 V REG ASSM O0XA-X3 Board = Type 3 LIB
INTERFACE A 2l |5 > E NOTE 1 A v OXA-X4 Board = Type 4 LIB
01S-B1 Zio|<|o Tyoe 4 CA Only FET 2 Al B1 01A-X5 Board = Type 5 LIB
BASIC FRAME 3|3(312|2 yp STORAGE 1 OXA-X6 Board = Type 6 LIB
(Connector Side) ol e Ll [ NOTE 1 0X-Ts2 5 0XA-X7 Board = Type 7 LIB
l —— ' See 7-200 OXA-X8 Board = Type 8 LIB
RS TU 0XA-X9 Board = Type 9 LIB
CHANNEL A2 B2 0XA-W1 Board = Type 10 LIB
INTERFACE A 2 =l 15 2 01A-W2 Board = Type 11 LIB
025-B4 2|3z ‘
EXPANSION =l alole 1/0 PANEL OXA-W3 Board = Type 12 LIB.
\ nluv
FRAME ES 3|2 i Tyfe 4CA See C-130
(Connector Side) - Only or C-140 OXA-W1
CONTROL 0X-R2 3 A3 B3
PANEL : 0X-R1
See 1-000
131 & | 1
14 9 5 2
15 © & 3
D 4 Al -
------------ | cAPACITOR B4 11‘; b4 9 &
2 13 PANEL -l I
____________ 18 @ ©
8 4 RPL DISKETTE DRIVE | O0XA-TB1
Pin side of fixed connector AND DISKETTE POWER : 2]
for BUS IN and TAG IN
SUPPLY CARD SIDE )
N i 2
|
B G | 32 3
2 13 2 13 : 5 ( OXA-W2
""""""""""""""" i 1
_] D J F ! | TB2 3 2 )
Pin side of fixed connector for g LOGIC GATE-OXA 8 | 3
BUS OUT and TAG CUT OX-TS1 “OX-1S2 GND @\ 4
_—TBI1 - o) 2
\ OXT/OXU © 190 :g: 2
) xtat_fo| lo| oxuar fof| { BRKT'S S v A i3
~ 1| BUS OUT 1| BUS OUT 1 2 13
B1 Al 14
2| susin 2| BUSIN [-X~)
3| TAG OUT 3| TAG oUT )
v Laminar Bus #1 5
a4l TAGIN 4| TAGIN E'Z)(%EPANEL ~ ) 0XG - l
: 1 19©@ @ | 7
A B A8 | n 4 / I 20© & |8
CHANNEL INTERFACE A CHANNEL INTERFACE B av B2 A2 r’A N> o |
i 2@ & |10
{Connector Side) CONTROL PNL L} o @
NOTE N CHOKE L1 OXA-W1 4 23 © @ M
N | 24 G & |12
£PO PANEL :
CONTROL BOARD GATE HEAT SINK TOWER A3 |
4 43 »2 i B3 :
]
BAEaERaIaaiE] 3 \ . Laminar Bus #2 | A
. See D—300 for power X
E‘j @ [ﬂ @ E’] E‘ supply details ir::assé r?:a |g_s,tgzél??s
' PRIME POWER BOX -
[ T81 ;
E"—T—] E [zl [I] E E NOTES: Scope Synchronization Pin No. 1°¢ B4 Ad G’
' 1. USED IN BASIC FRAME ONLY. (01A-B3M2P10) (GND)
o} 0 0 e} 2. FOR A 3705-1l WITH MORE THAN THREE CARDS Scope Synchronization Pin No. 2 5% :
8 37 46 J5 INSTALLED IN THE 0XD POWER CONTROL GATE, 01 A.GM2P13) ‘ ~N=Y
[a B REFER TO D-300 IN THIS MANUAL AND LOGIC PAGES VIEW(?;,I\
YZ301, SHEETS 1-17. " PIN SIDE :
[5] FOR A 3705-l WITH ONLY TWO OR THREE CARDS IN & ,__%Type 1 Channel Adapter and
GO THE 0XD POWER CONTROL GATE. REFER TO D-505 Type 1 Communication Scanner
IN THIS MANUAL AND LOGIC PAGE Y2586, SHEETS 1-17. Z4 = Type 2 Channel Adapter
3. PHYSICAL LOCATIONS FOR THE FIRST EXPANSION
o o) o 0 FRAME OF MODELS J-L ARE SHOWN ON E-021. _ W4 = Type 3 Channel Adapter
(Connector Side) Terminator Assemblies E4 = Type 4 Channel Adapter
BUS TAG CABLE v
$/360  P/N 5440649 P/N 5440650 P/N 5353920 3705-11 PHYSICAL LOCATIONS . , E 020
$/370  P/N2282675 P/N 2282676  P/N 5466456 (BASIC FRAME OF MODELS E-L AND FIRST EXPANSION FRAME OF MODELS E-H) -

TNL SY27-1253 (3 OCT 1980) to SY27-0107-6
MISC , ’
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3705-11 PHYSICAL LOCATIONS -

(FIRST EXPANSION FRAME OF MODELS J-L. ONLY) ‘ See E-030 for the feature board locations for

The location and types of power supply components in a 3705-11 depend all possible configurations.

upon the number of cards installed in the 0XD power contol gate. For +8.6 V REG ASSM —
physical location details and other information not shown on this page, See NOTE. . LOGIC GATE—02A

A 02A-X1 Board = Type 1 LIB
GATE 02M- 8 02A-X2 Board = Type 2 LIB
3.4V REG ASSM 02A-X3 Board = Type 3 LIB
4 A Vv 02A-X4 Board = Type 4 LIB
FET 2 A1 B1 - 02A-X6 Board = Type 6 LIB
STORAGE 1 02A-X7 Board = Type 7 LIB
See 7-200 5 02A-X8 Board = Type 8 LIB
RS TuU 02A-X9 Board = Type 9 LIB
CHANNEL 02A-W1 Board = Type 10 LIB
INTERFACE A 3 (=l |5 A2 B2 02A-W3 Board = Type 12 LIB
025-B4 z|3|z|3 2
EXPANSION |l |olo 1/0 PANEL
3
FRAME i ala|s|s 3 gfl’: 4CA See C-130 ‘
(Connector Side) or C-140 ;
: 02A-W1
02-R2 ,
« y A3
& X 02-R1 S B3 .
‘ ' 1319 & |1
o 149 & | 2
5 o%%: &l 4 A4 15 © © | 3
3TN | capaciToR B4 169 © |4
____________ " PANEL 17@ © |5
B 18 @ |6
02A-TB1
Pin side of fixed connector 1 //
for BUS IN and TAG IN \ 2 2
1
CARD SIDE
\ \| M 2 .
B G X 32 3
———————————————————————— h 4
2 s’ ' 5 102A-W2
W ' D J : TB2 g 7'5{
Pin side of fixed connector for A J L LOGIC GATE—02A 7 'g’ 2
.BUS OUT and TAG OUT £1 GND 8 ‘o 3
|81 02-151 02.T52 0 | 4
02T/02U 9 19 3| 5
: CHANNEL ~ G &) ‘ o 6
(_Jle| " ozrai e| o ou-ar fo| BRKTS XFMR N
1] BUSOUT 1| Bus ouT T4 \Y ;\ 13
2| BUSIN 2| Busin 81 A1l 14
3| TAG ouT 3 | TAG OUT @ o
4| TAGIN a| TAGIN Laminar Bus #1 5
A B8 A B l | 196 @ | 7
201©@ & | 8
CHANNEL INTERFACE A CHANNEL INTERFACE B B2 A2 r"A NS & |9
(Connector Side) ] 22 % @ |10
02A-W1 % 23 @ @ IN
| 24 15 & 12
CONTROL BOARD GATE
, HEAT SINK TOWER B3 A3
NOTE: FOR A 370541 WITH MORE THAN TWO CARDS INSTALLED :
IN THE 02D POWER CONTROL GATE, REFER TO D-300 IN Laminar Bus #2 | A
THIS MANUAL AND LOGIC PAGE YZ301, SHEETS 1-17. See D—301 for power L:J]
supply details (SEE NOTE) may be installed
FOR A 3705-l WITH ONLY TWO CARDS INSTALLED IN THE PRIME POWER BOX in some 3705-11s
02D POWER CONTOL GATE’ REFER TO D-505 IN THIS MANUAL B4
AND LOGIC PAGE YZ586, SHEETS 1-17. TB2
NEY
(c1
PIN SIDE VIEW A-A
Z4 = Type 2 Channel Adapter
W4 = Type 3 Channel Adapter
E4 = Type 4 Channel Adapter
3705-11 PHYSICAL LOCATIONS E 21
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3705-11 FEATURE BOARD LOCATIONS

3706 {Expansion Frame) ‘ 3705 (Basic Frame)
02A-XX 01A-XX

(1) CA #1 (CA4) — four CA4ds n
(2) RPL — With no CAs, one CA u two CAs . or three
. ) CAs
LIB 2 LIB3 : LIB 2 {3) CA #1 (CA4) — no RPL but two CAs in the 3705 B
: (4) LIB 3
(5) CA #1 (CA4) — three CAds, no RPL, and LIB 3is
not in the 3705 [

Al . |1 ' Al v B1

: ) (1) Type 3 Scanner (E2)
Llé 1 (1) Type 3 Scanner {E2) LIB 1 (2) LIB 3 — if RPL or CA #1isin 01A-B1
(2) LIB4 (3) LIB4
A2 . B2 A2 B2
® Type 2 Scanner (1) LIB 4 — if type 3 Scanner ® Type 2 Scanner
e T 3 S (E3) . CcCcu
ype S scanner (2) LIB5 — if type 2 Scanner ® Type 3 Scanner (E3)
A3 ' ' B3 » A3 B3

® CA #2 (CA4) — four CA4s
® CA #2 (CA4) — three CA4s, no RPL, and
LIB 3 is not in the 3705ﬂ

® Ca #4(Ca4) — four CA4s [E]} :
® CA #2(CA2,CA4) — no RPL but two CAs in the |

® CA #3 (CA4) — three CA4s, no RPL, and- LIB 3

; is not in the 3705 [ ° _ 3705 )
® CA #3 (CA4) — three CA4s, no RPE’:md LIB3 (1) o gﬁ ﬁg :g//::; f;:i :,f\;fhr‘e.e CA‘“B ® CAF1iCAdl :rl’:rte:ef:lsggaRPL and LIB 3 1s
is in the 3705 _ ccu
® CA #3(CA4) — RPL and threegA4sﬂ ¢ caszioad Tfées?ﬁftﬁfsigtﬁ ® CA#1I(CA1, CA2 CA3, or CA4L o RPL and two
® CA #2 (CA2, CA3, or CA4) — No RPL and two CAs in (2) LIB 6 — if type 2 scanner CAs in different frames
aitferent frames [ e ® CA #1(CA4) — RPL and three CA4s [
® CA #2 (CA2, CA3, or CA4) — RPL and two CAs , ® CA #1 (CA1, CA2, CA3,or CA4) — RPL and two CAs |
® CA #1 (CA1, CA2, CA3, or CA4) — RPL and one CAs
: ® CA #1 (CA1, CA2, CA3, or CA4) — no RPL and one CA
A4 B4 B4
NOTES: 1. All channel adapters are mounted in the basic frame and first expansion frame; 3. The numbered entries are listed by priority; a (2) entry is valid only if (1) is not present. : Legend: CA #1 =Channel adapter number 1
therefore the other expansion frames are not shown here since they only contain The bullet entries are listings of combinations without any priority. CA4 = Type 4 channel adapter
scanners and LIBs. 4. The key symbols tie the CA numbers to a given combination; for example n C RPL = Remote Program Loéder
2. See E-040 for the permissible combinations of channel adapters and the remote indicates the location on the feature board of CA #1, CA #2, CA #3, and CA #4
program loader feature. : for "“four CA4s".
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3705-11 ALLOWABLE HARDWARE COMBINATIONS AND CONTROL PANEL CONFIGURATIONS

ALLOWABLE HARDWARE CONFIGURATIONS

Remote Program Loader And Channel Adapter Combinations

RPL

CA #1
TYPE

CA #2
TYPE

CA #3
TYPE

__BOARD LOCATIONS

RPL CA #1

CA #2

CA #3

CONTROL
PANEL TYPE

370511 ALLOWABLE HARDWARE COMBINATIONS
AND CONTROL PANEL CONFIGURATIONS

CONTROL PANEL CONFIGURATIONS

E-040

w N

3705-B1 -

3705-B1| 3705-A4
3705-B1} 3705-A4
3705-B1| 3705-A4

3706-A4
3706-A4

NO SWITCHES

w N

3705-B1 | 3705-A4
3705-B1| 3705-A4
-3705-B1| 3705-A4

3706-A4
3706-A4

3705-B1] 3705-A4
3705-B1| 3705-A4
3705-B1] 3705-A4

3706-A4
3706-A4

- et e Alea @ ala e ala e a o

A DD DL DWW WINNN[= = =

,ww

3705-B1| 3705-A4
3705-B1 | 3705-A4
3705-B1 | 3705-A4

3706-A4
3706-A4

H AN

3705-B1 | 3705-A4
3705-B1 | 3705-A4

3706-A4
3706-B4

3706-A4

e[Nwlm falala s —fels) =

Channel Adapter Combinations - No Remote Program Loader
ca#1] ca#2] CA#3 | cA #4 BOARD LOCATIONS CONTROL
TYPE | TYPE | TYPE | TYPE | CA#1 |CA#2 |[CA#3 | CA#4 |PANEL TYPE

1 - - - 3705-A4| — - - [1]
1 2 - - 3705-A4|3706-A4| — - 2]
1 3 - - 3705-A4|3706-A4| - - [ 3]
2 - - - 3705-A4| - - - 1]
2 2 - - 3705-A4|3706-A4| — - H
2 3 - - 3705-A4|3706-A4| — [ 3]
3 - - - 3705-A4| — - - n
3 2 - - 3705-A4 [3706-A4| — - 5 |
3 3 - - 3705-A4 |3706-A4| — - [ 6 |
4 - - - 3705-A4| — - - 1]
4 2 - - 3705-B1 |3705-A4| — -
OR '

3705-A4 | 3706-A4 a3
4 3 - - 3705-A4 |3706-A4| = - [ 3]
4 4 - - 3705-B1 [3705-A4| — -

OR

3705-A4 | 3706-A4 B

4 4 p) — 3705-B1 | 3705-A4|3706-A4] — B
OR

3705-A4 | 3706-B4 | 3706-A4 B

4 4 a4 4 3705-B1 | 3705-A4 | 3706-B4 | 3706-A4 10]

000000000000 00C 000

CHAN 1 CHAN 1 CHAN 2 CHAN 1 CHAN 2 CHAN 1 CHAN 1 CHAN 2
INTF A INTF A INTF A INTF A INTF A INTF A INTF A INTF A
ENABLED ENABLED ENABLED ENABLED ENABLED ENABLED ENABLED ENABLED
ENBL A ENBL A ENBL A ENBL A ENBL ENBL ENBL ENBL A
DiSBL 1 DISBL 1 DISBL 2 DISBL 1 . DISBL 2
ENBL B ENBL B ENBL B ENBL B DISBL DISBL DISBL ENBL B
CHAN 1 CHAN 1 CHAN 2 CHAN 1 CHAN 2 CHAN 1 CHAN 1 CHAN 2
‘INTF B INTF B INTF B INTF B INTF B INTF B INTF B INTF B
ENABLED ENABLED ENABLED ENABLED ENABLED ENABLED |ENABLED ENABLED
: CHAN 1 ENBL ENBL ENBL
NOTE 2 IPL .
CHAN 2 DISBL DISBL DISBL
NOTE 1 ‘
1 B 3 3. 1 4 —£
CHAN 1 CHAN 2 CHAN 1 CHAN 1 CHAN 3 CHAN 1 CHAN 2 CHAN 1 CHAN 3 -
INTF A INTF A INTF A INTF A .
ENABLED ENABLED ENABLED ENABLED J ENABLED ENABLED ENABLED ENABLED ENABLED
ENBL ENBL ENBL ENBL | ENBL A ENBL A ENBL ENBL ENBL
1 DISBL 3 DISBL 1
DISBL DISBL DISBL DISBL ENBL B ENBL B DISBL DISBL DISBL
CHAN 1 CHAN 2 CHAN 2 CHAN 2 CHAN 3 CHAN 1 CHAN 3 CHAN 2 CHAN 4
INTF B INTF B B INTF B INTF B .
ENABLED ENABLED ENABLED ENABLED ENABLED ENABLED ENABLED ENABLED ENABLED
ENBL ENBL [ENBL CHAN 1 ENBL - ENBL ENBL ENBL |
IPL
DISBL DISBL DISBL CHAN 2 DiSBL DISBL DISBL DISBL
NOTE 1 ' ~
a B 9 110
NOTES: 1. The IPL source switch is installed only for
two type 4 CAs with a CA1 ROS.
2. The IPL source switch may already be
installed in this location on some machines.
3. Switches and indicators in the left column
are for CAs in the basic frame.
4, Switches and indicators in the right column
_are for CAs in the expansion frame.
A oy A
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" | TYPE 3 OR 3HS COMMUNICATION SCANNERS

INTRODUCTION

Similarities of Type 2, Type 3, or Type 3HS Scanners
(See Notes).

Structure and Architecture

First five bytes of the ICW

Input-Output for X‘40'—X‘47’

Autocall operation (see B-090)

Inter)face attachment (input/output, CSB common,
LIBs

Level 2 interrupt operatlon (see B-300)

Program addressing (see B-290).

| Type 2 Attachment Base (See Notes).

The type 2 attachment base provides common interface con-
trols to the central control unit and line addressing controls
for the type 3 or type 3HS scanner and is contained on two
cards located at A-B3D2 and A-B3E2 (see F-020).

The attachment base:
e Generates line interface addresses for all type 3 or
type 3HS scanners for scan addressing
® Performs address substitution under program control

enable each scanner by executing Output X‘43’ with bits
0.1 =1 and 1.6 = 1 before the control program can
initialize each ICW (interface control word) and the asso-
ciated line or autocall interface. This initialization must
occur before the line interface can be placed in operation.

Interface Control Word (See Notes).

The ICW provides the normal communications link between
the control program and the scanner, and between the con-
trol program and the interface hardware. The scanner con-

000000{”006

The ICW:

Serializes the character to be transmitted

Deserializes the received character

Buffers the autocall digit

Buffers the mode of operation

Buffers the status of the operation

Is used to initialize the line interface hardware and the
scanner operation for that interface.

Buffers Cycle Steal Addresses

Buffers bcc

Buffers PDF Array Pointers

® Provides a buffer for the interface address for program ~

tains 64 ICWs, one for each of the line/autocall interfaces Buffers Line Control Data

The type 3 communication scanner provides the interface
between the line attachment hardware (line or autocall inter-
faces) and the CCU. The primary function of the scanner is
to monitor the communication lines for service requests.
Four type 3 or type 3HS scanners may be installed in the
3705-11 and three type 3 scanners may be installed in the
3705-1 expansion frames (none in the basic frame). Each
scanner supports synchronous half-duplex and duplex

lines operating at various line speeds. For each line interface,
the control program initializes the line type (BSC, SDLC,
autocall), character length, type of bit clocking (business
machine or modem), bit clocking speed for business
machine clocking, and interrupt priority.

addressing
® Provides the mechanism for buffering program level 2
interrupts by priority.

Scanner Initialization -

The scanner and its associated LIBs are placed in a disabled
state (1) during a power-on sequence, (2) during an IPL,

(3) by a control panel reset, or (4) during the execution of
an Output X‘43’ when the general register specified by the
R field contains appropriate bits. The control program must

5ol

that may be attached (see Note 2). Certain fields within
the ICW are used to buffer mformatlon about the interface
between successive scans.

TYPE 3’6!’" 3HS SCANNER CONFIGURATION FOR 3705-I

. ‘ Attachment Attachment Attachment
::sz';clt\:g::s:f the Type 3 and Type 3HS Scanners Type 2 tl;\;stea‘;?grraggt base signals base signals ‘base signals .
Attachment Base | ) ] .
The scanner: _Signals/gates Sigpals[gates o Signals/gates Signals/gates
° fx(:'rls' ::se il;r;zéa:;?éall interface addresses in the LIB Central 1/0 Reg adr bus 1/0 Reg adr bus 1/0 Reg adr bus 1/0 Reg adr bus
. . . Control ; —=]  Type 3/3HS : »  Type 3/3HS Type3/3HS | Type 3/3HS

b :erfo:ims ‘;‘hara‘;te" Ss;:mPW/ disassembly Unit 1 cycle steal ctrt Scanner 1 Cycle steal.ctrl, Scanner 2 Cycle steal ctrl .Scanner 3 .Cycle steal ctrl Scanner 4

e Provides character buffering Ja— e ; » : L——————-—

e Signals program level 2 interrupts to the attachment ' ‘ K
base when program service is required. L Inbus Inbus glnbus |

e Provides bit clock addresses for the LIB positions it -
supports so the LIB can generate the strobe pulse for Adbus gPdbus ] Adbus Pﬁ‘lb“s_____
receive operations.

e Provides up to four oscillators that generate business Outbus ‘Outbus Outbus Outbus
machine transmit and receive pulses for use by the ‘
line/autocall interfaces.

o :Signals program level 1 interrupts for failures in the
scanner, LIB, and line/autocall interface. The cause of
the level 1 interrupt is buffered in the check register.

o Monitors the state of certain carrier equipment and LIB1 LIB1 LiB 1 LB 1
autocall unit lines for interfaces that are selected by . * Line interface 16 line 16 line 16 line 16 line
the-contro! program and buffers the state in the dis- addresses for max._ . max max max
play relgister lwhere the program may display it on the ;L‘:n‘r}’;‘*(gjesm o 020-022* | 020-02F 0A0-0A2* [0A0-0AF 120-122* [120-12F 1A0-1A2* [1A0-1AF
control panel. '

® Performs.Control Character Decode. 2 Jus2 LiB2. LIB 2 LIB2

® Cycle-steals data to and from main storage. 16 tine 16 line 16 line 16 line

® Maintains CS storage address and byte count. max max max . max

®. Translates USASCI| to EBCDIC and EBCDIC to USASCII. 030-03F 0BO-0BF 130-13F 1BO-1BF

® Monitors data for line control characters.

: ;erforms modem interface control. I8 3 LIB 3 LIB 3 LIB3

erforms cycle steal count update. 16 line 16 line 16 line 16 line

L] Perforn;iblock check character accumulation. max Imax max max

Notes: 04004F=— scarosses sesigned —— =] OCO-0CF 140-14F 1Co-1CF

1. Autocall, address substitution, upper scan limit, and to LiBs.
high-speed select are not used by the type 3HS LIB4 LIB4 LiB4
scanners. 16 line 16 line 16 line

2. The type 3HS scanner:aHoivs only two ti’néi uiierface max max max
addresses and attaches to a’LIB% only.” - ODQ-0DF 150-15F 1DO-1DF
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TYPE 3,_OR"TYPE 3HS COMMUNICATION SCANNER INTRODUCTION, PART 2

.

-

‘Program Addressing
The control program accesses the ICW or scanner during

= that part of the scanner cycle called CCU time. During

. CCU time, the scanner implements the input and output
“instructions (see Input/Qutput section) that apply to that
scanner. During this time, the interface address in ABAR
{attachment buffer address register) accesses the-associated
ICW and: selects the scanner. The control program executes
input instructions to obtain the status of this ICW, or exe-

~-cutes output instructions to change the contents of this
Icw.

The control 4program also executes input instructions to
obtain (1) the interface address in ABAR, (2) the status of
the check register, and (3) the status of the display register.

The control program also executes output instructions to
(1) set the interface address in ABAR, (2) set the state of
the substitution control register, {3) set the state of the
_upper scan limit latches in the selected scanner, (4) enable
or disable a LIB or scanner, (5) set or reset the scanner con-
trol functions, or (6) set high speed select.

I Note: Items 2, 3, and-6 'are not applicable to type 3HS
scanner operations.

Since program addressing is similar to that in the type 2
scanner it is not included in this section. See B-290 for
program addressing details.

Scan Addfessing (See Notes).

Each scanner services the line/autocall interface during that
part of the scanner cycle called CSB time. During CSB time,
the scan counter in the attachment base provides an inter-
“face address to all scanners in paralle! to be used by each
scanner for scan addressing. Each scanner uses this inter-
face address to access the corresponding line/autocall inter-
face and the associated ICW. The scanner receives the status
.of the line/autocall interface and determines if a bit
‘service request is active. If a request is active, the scanner,
under control of the primary control fieid in the ICW, per-
forms the bit service operation and updates the ICW con-
tent. The scanner signals a character service level 2 interrupt
when appropriate. If the scanner does not detect a bit
service request, the bit service operation does not occur.

The scan counter furnishes 96 discrete interface addresses
to all scanners in parallel even though the type 3 scanner
can attach only up to 64 line sets, (the type 3HS scanner
attaches to two 1GA line sets or a single 1TA line set only—
see Notes). The address substitution mechanism in the
attachment base can modify certain addresses before
they are sent to the scanners. Each scanner contains
an upper scan limit mechanism and a high speed select
mechanism for modifying the-interface address received
from the attachment base. Modification only occurs
. during scan addressing. Address substitution and upper scan
- limit modification are both under control of the program.

Notes:
1. Autocall, address substitution, upper scan limit,
and high-speed select are not used by the type
3HS scanner.
2. The type 3HS scanner allows only two line interface
addresses and attaches to a LIB1 only.

Cycle Steal ‘

The type 3 or type 3HS scanner can steal cycles from the

CCU under control of certain fields in the ICW. The cycle
steals are used to store data in or fetch data from main storage.

Level 1 Interrupts

Failures in the scanner can affect all communication lines
attached to the 3705, or can affect at least a group of lines
within a particular LIB. The detection of one or more of
the failures is indicated by a scanner level 1 inter-

rupt request. Each scanner contains a check register which
buffers the condition that causes the level 1 interrupt.

Transmit Operation

The program initializes the operation by assigning a begin-
ning storage address and byte count in the line interface
ICW. The scanner then performs cycle steals to fetch

data from main storage and place it in the PDF array.

The first character to be transmitted is transferred from the

~ PDF array to the SDF (serial data field).

The control program indicates in the ICW the type of line
control to use. The scanner implements the line control
(such as initial SYN and PAD, and response charac-

ters). After all the data has been transmitted the

scanner sends the ending character or sequence and then
causes a program level 2 interrupt. The SDF serializes the
character and sends it to the line interface a bit at a time -
under control of the bit service request from the line inter-
face. The line interface then sends the bits to the modem
or transmission line under control of the transmit oscil-
lator located in the scanner or external clock in the modem.

32700000 0000000000

TYPE 3 OR TYPE 3HS COMMUNICATION SCANNER

INTRODUCTION (PART 2}

Receive Operation

The line interface receives the bits from the modem or
transmission line. The line interface strobes the bits into

its receive buffer. The strobe is under control of the bit
clock control (located in the LIB) for business machine clock-
ing.  The scanner contains the receive oscillator that controls
the bit clock circuit in the LI1B. The modem receive clock
pulses generate the strobe pulses when external clocking is
specified by the control program for synchronous operation.
In either c