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SAFETY

from Mechanicsburg (Order No. $229-1264).

Be constantly aware of hazardous situations when working on the 3830-2 Storage Control. Take time to
review the CE safety practices listed below which have been reprinted from the pocket-size card available

4,

11.

12.

13.

14,

15.

CE SAFETY PRACTICES

All Customer Engineers are expected to take every safety
precaution possible and observe the following safety prac-
tices while maintaining | BM equipment:

1.

You should not work alone under hazardous conditions
or around equipment with dangerous voltage. Always
advise your manager if you MUST work alone,

. Remove all power, ac and dc, when removing or assem-

bling major components, working in immediate areas of
power supplies, performing mechanical inspection of pow-
er supplies, or installing changes in machine circuitry.

. After turning off wall box power switch, lock it in the

Off position or tag it with a ’Do Not Operate’’ tag, Form

229-1266. Pull power supply cord whenever possible.

When it is absolutely necessary to work on equipment

having exposed operating mechanical parts or exposed

live electrical circuitry anywhere in the machine, observe
the following precautions:

a. Another person familiar with power off controls must
be in immediate vicinity.

b. Do not wear rings, wrist watches, chains, bracelets, or
metal cuff tinks.

c. Use only insulated pliers and screwdrivers.

d. Keep one hand in pocket.

e. When using test instruments, be certain that controls
are set correctly and that insulated probes of proper
capacity are used.

f. Avoid contacting ground potential (metal floor strips,
machine frames, etc.). Use suitable rubber mats, pur-
chased locally if necessary.

. Wear safety glasses when:

a. Using a hammer to drive pins, riveting, staking, etc.
Power or hand drilling, reaming, grinding, etc.

Using spring hooks, attaching springs.

Soldering, wire cutting, removing steel bands.

Cleaning parts with solvents, sprays, cleaners, chemi-
cals, etc.

Performing any other work that may be hazardous to
your eyes. REMEMBER — THEY ARE YOUR EYES.
Follow special safety instructions when performing special-
ized tasks, such as handling cathode ray tubes and extremely

high voltages. These instructions are outlined in CEMs
and the safety portion of the maintenance manuals.

sa0go

-

. Do not use solvents, chemicals, greases, or oils that have

not been approved by |BM.

Avoid using tools or test equipment that have not been ap-
proved by |BM.

. Replace worn or broken tools and test equipment.

Lift by standing or pushing up with stronger leg muscles —
this takes strain off back muscles. Do not lift any equip-
ment or parts weighing over 60 pounds.

After maintenance, restore all safety devices, such as guards,
shields, signs, and grounding wires,

Each Customer Engineer is responsible to be certain that
no action on his part renders products unsafe or exposes
customer personnel to hazards.

Place removed machine covers in a safe out-of-the-way
place where no one can trip over them.

Ensure that all machine covers are in place before returning
machine to customer,

Always place CE tool kit away from walk areas where no
one can trip over it; for example, under desk or table.

16.

17.

18.

19.

20.

21,

Avoid touching moving mechanical parts when lubricating,
checking for play, etc.

When using stroboscope, do not touch ANYTHING — it
may be moving.

Avoid wearing loose clothing that may be caught in ma-
chinery. Shirt sleeves must be left buttoned or rolled above
the elbow.

Ties must be tucked in shirt or have a tie clasp (preferably
nonconductive) approximately 3 inches from end. Tie
chains are not recommended.’

Before starting equipment, make certain fellow CEs and
customer personnel are not in a hazardous position.
Maintain good housekeeping in area of machine while per-
forming and after completing maintenance.

Knowing safety rules is not enough.
An unsafe act will inevitably lead to an accident.
Use good judgment - eliminate unsafe acts.

ARTIFICIAL RESPIRATION

General Considerations

Start Immediately — Seconds Count

Do not move victim unless absolutely necessary to remove
from danger. Do not wait or look for help or stop to
loosen clothing, warm the victim, or apply stimulants,
Check Mouth for Obstructions

Remove foreign objects. Pull tongue forward.

Loosen Clothing — Keep Victim Warm

Take care of these items after victim is breathing by him-
self or when help is available.

Remain in Position

After victim revives, be ready to resume respiration if
necessary.

Call a Doctor

Have someone summon medical aid.

. Don’t Give Up

Continue without interruption until victim is breathing
without help or is certainly dead.

Rescue Breathing for Adults

0 ~ND O A WN =

©

. Place victim on his back immediately.
. Clear throat of water, food, or foreign matter.
. Tilt head back to open air passage.

Lift jaw up to keep tongue out of air passage.

. Pinch nostrils to prevent air leakage when you biow.

. Blow until you see chest rise.

. Remove your lips and allow lungs to empty.

. Listen for snoring and gurglings — signs of throat obstruc-

tion.

. Repeat mouth to mouth breathing 10-20 times a minute.

Continue rescue breathing until victim breathes for himself.

“~N ~

Thumb and
finger positions

Final mouth-to-
mouth position
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MACHINE IDENTIFICATION . G=CP9
Early 3830-2 Storage Control Units contained some power G-cP1g
components that have been discontinued in later machines. O cpe
The changeover took place with serial numbers 30000
(U.S.A.), 73-81000 (Germany), 97-20000 (Japan).
In this section, information pertaining specifically to one
level or the other is labeled “only for early machines (with
CP7)” or "‘only for late machines (without CP7)"".
Machines can be identified (early/late) by opening the right-
front cover and observing the circuit protectors (CPs) as
shown here.
I
@ CP1
&~ CP2
&= CP3
@= CP5
@~ CP4
o
D cP7
[+ cpe
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POWER SUPPLY PRINCIPLES

Solid state sequencing with voltage sensing.
Relays and contactors control and distribute power.

Control modules are powered up sequentially.

MPL file is powered up by control unit and is powered up
and down by program control after system is operating.

® Power is shut down if line disturbances are sufficient to
affect data integrity.

MAJOR COMPONENTS

Major components are power sequence box, primary power
control box, power supplies, and regulators.

Power Sequence Box (YB011)

In this enclosure reside all control circuit components:

Time-elapsed meter and associated components.

Power system fault-indicating lights and Test/Reset switch.
Control circuit logic cards.

Control circuit 12V regulator.

Control circuit togic board.

Control relays.

oo~ LN =

Primary Power Control Box (YB011)

This compartment contains ac control components:
1. Circuit breakers and circuit protectors.

2. Main distribution cireuit breakers.

3. Control unit main ac contactor.

. 4. MPL file control ac relay.

Power Supplies and Regulators

Major power supplies and regulators are located in the front of
the control unit.

1. Two bulk supplies (one in later machines).

2. DC regulators.

3. DC circuit protectors.

BASIC POWER SEQUENCING CONCEPTS

Power Failure Sensor

The power failure sensor determines if the power line
disturbance (PLD) ride-through capability has been
exceeded and if all voltages are present.

The sensor monitors all bulk supply and bias supply output

voltages. The outputs form an OR which indicates when any
of the voltages dip below the specified tolerance levels. Any
voltage not within tolerance powers down the the subsystem.

A 12-second delay degates the effect of PLD sensing during
power on.

Indicator Lights

Three indicators signal fault conditions in the power area:
1. Power Supply Failure — CP tripped.

2. Power Supply Thermals.

3. Gate and Memory Thermals.

Indicators are latched on by fault signals. The first latch set
degates the other latches. Latches are reset manually (Test/
Reset switch) or by logic during power on.

MPL File Power Control

AC and dc voltages to the MPL file are switched by relays.
AC is supplied by energizing K10 and K11. DC (+24, +6,
and -3V) is provided by energizing K6. These three relays
are energized by a control unit signal (+3V MPL File On,
YB148) to the power sequence logic. This signal is activated
during the power-on sequence (MPL) or during execution of
program instructions requiring MPL file operation. The
MPL file is powered down when not in use.

Sequencing of Logic Gate Voltages

Initially the following power supplies turn on:
1. PS5 (—=3/+1.25V)

2. PS7 (—3V/+1.25V)

3. PS3 (—36V, early machines only)

Then power to the memory panel B3 (W1 in logics) is
applied in the following sequence:

1. PS7 (—3/+1.25V on initially)

2. PS6 (+3.5V)

Finally +6V (PS 3) is turned on to the 1/O channel.

Reset Signal

The function of this circuit is to check that the machine com-
pletes the power up sequence.

This check is achieved by starting a timer (K1 hold delayed
by 12 seconds) with the pick (power-on) signal and checking
against selected points in the sequence circuit. If any of the
check signals have not changed to their normal on state in
the timing period, the 3830-2 is reset to the off condition.

This circuit will also initiate power down sequence, after the
machine is fully sequenced up, if a check point reverts to its
off state.

The circuit resets to the normal off condition ready for
another start cycle once the pick signal is removed.
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Power-On Anti-Recycle Circuits

The anti-recycle latch prevents repeated unsuccessful power-on
attempts by the 3830-2. Power on is unsuccessful if a voltage
is low, a thermal is open or a CP is tripped.

The anti-recycle latch is initially reset off when K1 is down
and no power-on signal is available from the stepping switch.
When the switch advances to select the 3830-2, K1 is picked
to bring up power and set the anti-recycle latch. If a fault
now occurs, K1 drops providing the final ANDing condition
with the anti-recycle latch to hold K1 driver cut off.

If a tripped CP prevented power-up, reset the CP and try to
power up. To reinitiate power up, move Mode switch to a
CE position and operate CE panel Power switch. With ac
power on, the 3830-2 signals the system to advance the
stepping switch to the next subsystem. Now position
mode switch to.Normal.

Power On/Off Sequence

Refer to PWR 310 for flowchart of power-on/off sequence.
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FACILITY POWER-UP PROBLEM ANALYSIS FACILITY POWER-UP PROBLEM ANALYSIS PWR 10

PWR 20
y/////////////////////////////////////¢ CHECK ERROR INDICATORS ON START 10 Possible Fault Conditions:
Z | DANGER 7 T L v I "
Z / INDICATORS ARE RESET AUTO- 1. Unable to power up facility
% LETHAL VOLTAGES are present 7 MATICALLY ON POWER UP ! 2. S
/ in the power servicing area. f [ - System power sequence problem.
f SAFETY cannot be overemphasized. é r"""-__ 3. Blower(s) not running.
Z Consider ALL CIRCUITS LIVE / i 4, 38d30-2 Pt:wer Seque?;e Panel
7, W until measured otherwi H indicator lamps on. (Thermal
é////////////////////////////////////// ——— J or CP failure).
PR 5. System console message “’Drive
Intervention Required’’ (when
a power problem is suspected).
6. Exit from non-PWR page without
repair.

IN SVSTEM 0*
UP SEQUENCE READY

CU DC READY
LAMP ON (LOCATED
ON CE PANEL)

ASSUME_THAT THE
3830-2/DRIVE
FACILITY lS NOT AT

Main Printed Circuit Board

3830-2 Power Sequence Box

DO ALL CONTROL!
MODULES POWER,

+24V AT
K4 COIL SIDE
A

Connector 1 PWR 132 SYSTEM

POWER
SEQUENCE
PROBLEM

SEQUENCE
COMPLETE (GND
LEVEL) AT K4 COIL

SIDE B

YES
K2 Hold Relay

K1 Pick Relay CHECK FOR A VISIBLE PICK

CONDITION OF RELAY K4
REMOVE THE DUST COVER
BY SQUEEZING THE TOP
AND BOTTOM OF THE COVER
TO BOW OQUT THE SIDES AS
YOU PULL.

MEASURE FOR CONTINUITY
ACROSS K4-3 (THESE ARE
UNUSED CONTACTS WITH

NO VOLTAGE).

MEASURE AT THE REAR OF
RELAY K4 BETWEEN THE
COMMON AND THE NORMALLY

CU_STORAGE
PROBLEM
SUSPECTED

MINUS

SEQUENCE
COMPLETE (GND
LEVI T
CD';INE(IITOR

PWR 280 OPEN CONTACTS.
PWR 131
NO cu LOGIC
PROBLEM CHECK_FOR OPEN
SUSPECTED DIODE OR LAND
BETWEEN CONNECTOR
1-11 AND K4 COIL
SIDE B AND REPAIR o
-¢— Connector 2
PWR 280
PWR 280
REPLACE
YES
CHECK DIODE_TO K4 -
K4 COIL SIDE A [~
(YB120) I
)
. CHECK THE SYSTEM :
Rear view of relays K4 Sequence PROPER ™ SYSTEM GPU |
K1 and K4 Complete Relay smEHEoSERﬂ?SN @ :
4 3 DIODE GOOD PWR 20 :
o o N/C |
. |
Test points { N/ o REPLACE SYSTEM _CPU 1
Common DIODE srngﬂ:ncn |
Coil

CLEAN AND/OR FORM THE
4-1 ACT R

ON
CLEAN ANDIOR FORM THE USE SCOPE/METER CONTROL SYSTEM 1) OR
CONTACT IF TO_I1SOLATE - ONTACT (FOR F1
elABE TORERE ] SRR COUNRBLE Y3 REPAIR, '
RELAY lSTEDUND T?Lei REPLACE K4 RELAY
’

NEW MAIN PRINTED
CIRCUIT BOARD.

K1 AND K4 ARE
INTERCHANGEABLE
FOR TROUBLESHOOTING

PWR 20

SOUEEZE THE SIDES e
OF THE RELAY AS
YOU PULL

AND THE COVER
WILL STAY ON.
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COMMON EXIT — POWER PROBLEM ANALYSIS

FIX VERIFICATION AND CHECKOUT PROCEDURE
///////////////////////////////////////

COMMON EXIT — POWER PROBLEM ANALYSIS PW R 20

%1 DANGER ? .
Z Z ALL PAGES
f LETHAL VOLTAGES are present 7
% in the power servicing area. é
/‘ SAFETY cannot be overemphasized. %
/ Consider ALL CIRCUITS LIVE %
Z until measured otherwise. 7
/i rrrzzriizzzrzzzzzzon
A CHART OF NORMAL POWER UP AND
VERIFY UNIT FOWER DOWN SEQUENCES TS SHOWN
POWERSUP  |---—|ON PWR 120 FOR THE CU.
AND DOWN A SIMPLIFIED Locic DlAcRaw OF ThE
CORRECTLY ENTIRE CU VOLTAGE 'SEQUENCING AREA
TS SHOWN ONC BWR " 13
NO CORRECT YES
OFERAT ION
WAS ANY COMPONEN
B ACED O ANF L0OSE |----3
sm\ WIRING FOUND WHICH GOULD
SYMPTOMS AS NO AFFECT VOLTAGE ADJUSTMEN ANY VOLTAGE
OR1GINAL ADJUSTMENT
PROBLEM NECESSARY
E PWR 50
e T o
ALL REMOVED
wAS Fa‘h“ﬁg'so oN -COMPONENTS,
JUMPERS, ETC.

URN_ALL

RET!
CORRECT PATH SWITCHES TO
NORMAL. .

REFER TO LAST POlNT IN RUN APPROPRIATE
PS WHERE INCORRECT DIAGNOSTICS TO

OPERATION lAS INDICATED RETRACE PATH ENSURE UNIT

USE ATION, OPERAT ING

PIN INFORMATION ETC. PROPERLY .

TO PROVIDE BASIS FOR

<RETURN UNIT TO >
OMER
OPEN PIN CONNECTIONS AND/OR LANDS

MAY RESULT IN ABNO RMAL LOGIC VOLTAGE
LEVELS (FLOATING CONDIT

WHERE THE MAP! NOSE TROUBLE T0 A

ONE OR TWO DECISION
BLOCKS .

RETURN TO PAGE
SPECIFIED ABOVE

S OUTPU N THI
RELAY CIRCUIT TO THE 24V DC SUPPLY
1S OPEN (SEE PWR 110 AND 120).
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3830-2 POWER PROBLEM ANALYSIS (PART 1 OF 2)

DANGER

explosive devices.

\\\\\\\\\\\\\\\\\\\\\\\\\\\\

N

/e

LETHAL VOLTAGES are present
in the power servicing area.
SAFETY cannot be overemphasized.
Consider ALL CIRCUITS LIVE
until measured otherwise.
CAPACITORS are potentially

WEAR SAFETY GLASSES.

After replacing any capacitor,
reinstall all SAFETY COVERS
before powering up machine.
//////////////////////////////////////

\\\\\\\\\\\\\\\\\\\\\\\\\\\\

N

® See PWR 31 for component locations.

START 15,
10

3830-2 CE PANEL
DC READY LAMP
OFF

Ci
SEQUENCE
PANEL

INDIC

HECK THE POWER
INDI CAEOR

OR _TH
FOLLOWI !AIG ¢ & ERF;OR

POWER

YES SUPPLY

FAILURE
INDICATOR
1S ON

NO

SCH EMATIC SHOWN
- ON PW!

A THERMAL
FAILURE INDICATOR
ISON

AFTER APPROXIMATELY 15 SECONDS
TO 2 MINUTES AFTER POWER DOWN, A
FAILING THERMAL WILL NORMALLY
CLOSE AGAIN. ALLOWING THE UNIT

YES

THE
ELATED
INNECTOR

RUNNING

REPLACE . CHECK
THE FAN AC INPUT POINT
TO THEFﬁﬁLATED

CHECK

oas-rnucnous IN THE
UCTS, CLOGGED
TL32rS: OGREN
PANELS, 'ETC.

YES AIR
OBSTRUCTION
FOUND

CORRECT THE
PROBLEM

GO
70,

PWR 20

3830-2 POWER PROBLEM ANALYSIS (PART 1 OF 2)

CB 2 0R
CP10ORCPY
TRIPPED

INITIALLY RESET
TRIPPED CB OR CP
AND ATTEMPT
POWER UP FROM CPU.

T0

SWITCH THE
OPERATION MODE
SWITCH TO CE MODE
AND TRY TO POWER UP
LOCALLY

)

FOLLOW THE CB/CP
TRIPPED EXIT TO ANOTHER
PAGE ONLY IF THE CB/CP
REPEATEDLY (SOLIDLY)

TRIPS, OR IF FRE!
SERVICE CALLS AR

QUENT

E MADE

AT THIS INSTALLATION

R THE SAME

CB/CP

BElNG TRIPPED.

\F THE CB/CP IS EXITTO
TRIPPED PAGE
CB 2 MAIN AC PWR 40
POWER

CP2T0

CONVENIENCE PWR 135
OUTLET

CP 170 24V DC PWR 135
PS, 7.25V AC

SCRID SUPFLY

AND 41V AC USE

METER SUPPLY

CP9+12VTO PWR 150

POWER SEQUENCE
BOARD

Ccu
POWER UP
(DC READY
LIGHT ON)

POWER DOWN, THEN
MOVE OPERATION
MODE SWITCH BACK TO
NORMAL AND POWER UP
FROM CPU

PRIOR TO JUMPERING PAST A
THERMAL, CHECK THE AREA IN
QUESTION FOR UNUSUAL AMOUNTS OF
HEAT DAMAGE, OPEN COVERS, DUCTS,
ETC. THAT ALLOW COOLING AIR TO
ESCAPE.

WHEN THE UNIT FEELS SUFF(CIENTLY
COOL, BYPASS THE THERMAL t
QUESTION TO ALLOW OR MAINTA(N
POWER UP FOR FURTHER TROUBLE
ISOLATION

DO NOT LEAVE THE THERMAL
BYPASSED WITH POWER ON FOR
MORE THAN 5 MINUTES, OR UNTIL AN
ABNORMAL HEAT BUILDUP IS FELT
AGAIN (WHICH EVER OCCURS FIRST)

INFORM_THE CUSTOMER
HAT HIS ROOI
TEMPERATURE 1S BEYOND
THE NORMAL OPERATING
AN OF UNIT R

1F THERE 0
CAPACITY PROBLEM HERE.

CP TRIPPED
INITIALLY RESET TRIPPED CP AND
TTEMPT TO RETURN THE UNIT TO
THE CUSTOMER. FOLLOW THE CP
TRIPPED EXIT TO ANOTHER PAGE
ONLY IF THE CP REPEATEDLY ATTEMPT TO
(SOLIDLY) TRIPS OR IF FREQUENT POWER UP UNIT |==-=
INSTALLATION FOR THE SAE CP
ATION TH
ISTALLATION TO BE POWERED UP.
IF THE CP IS EXIT TO PAGE
TRIPPED
CP 3TO FANS PWR 260
CAME _UP
CP4TOPS 15 SUCCESSFULL Y
BIAS SUPPLY PWR 80
CP5AC TOMPL FILE | PWR 45
CP 624V DC POWER | PWR 150,
SEQ (NOTE 1) ENTRY A
%7 AC TO BULK 2
R DRIVERS )
(NOTE 1) PWR 70 CHE?ﬁeFF;O,xA‘?_"EQPEN
CPEACTOBULK1 | PWR 80 N PRESENCE Of 12
LOGIC AND
ACROSS THE RELATED
STORAGE THERMALS
CP 10 +24V DC POWER | PWR 150,
SEQ (NOTE 2) ENTRY A
CP11TOPS6 PWR 220
CP12TOPS7 PWR 240 AN OPEN
THERMAL WAS
CP13TOPS5 PWR 200 FOUND
CP14TOPS4 PWR 180 YB110
- X812
CP15TOPS3 PWR 160 CHECK THE POINT-TO
(+6V PORTION OF POINT INPUT WIRING OF
DUAL PS) THERMALS FROM THE POWER
CIRCUIT BOARD CONNECT A JUMPER
CP 16 +6V PS (NOTE 1) | PWR 270 CONNECTORS FOR THE LOSS AROUND THE OPEN
OF +12V. CORRECT THE THERMAL AND POWER
CP 17 -36V PS PWR 270 PROBLEM. IF NO PROBLEM ON THE UNIT IF IT IS NOT
(NOTE 1) FOUND. REPLACE ALREADY ON
CARD P-A1D1.
CP 18 TOPS 3 (-36V | PWR 160
PORTION OF DUAL
PS) (NOTE 1)
NOTES:
1. Only for early machines (with CP 7).
2. Only for late machines (without CP 7).
GO
o,
PWR 20
mt 15 Aug 72 n
seq 20f2 | Part Number 15 Mar 72 23 Jun 72 9 4Jun 73
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SEE LOC 2 FOR
PCI LOCATION |~

YES

PWR 30

CHECK THE POWER

THIS LATCHES
THE LAMPS ON

ATTEMPT TO POWER
UP FROM 3830-2
METER PANEL

PWR 20

NO POWER-UP

YB131

CHECK K1 PICK AND
HOLD PATHS THRU
CE NORMAL SWITCH

SUCCESSFUL

REPAIR OPEN CKT

FROM PC1-5 THRU
YSTEM STEP

SWITCH TOPC1-6.

:

24V SEQUENCE INDICATORS AND LAMP
POWER-ON START BY OPERATING THE RESET WILL
SIGNAL PRESENT POWER SEQUENCE [-=] HAVE TO BE
ATPC1°5 PANEL LAMP TEST PUSHED TO
SWITCH TURN THEM
OFF
CHECK THE CPU LOGIC FOR
MISSING POWER UP_START
SIGNALS. ALSO CHECK THE
PREVIOUS SYSTEM UN1 PWR 31
FOR_THE PROPER POWER UP
EQUENCE_COMPLETE
SIGNAL TO HE YSTEM.

PWR 20

POWER-ON
RELAY UP

SYSTEM

PC1-2,

REPAIR OPEN CKT FROM

POWER-ON RELAY
POINTS, TOPC1-5.

THRU SYSTEM

3830-2 POWER PROBLEM ANALYSIS (PART 1 OF 2) PW R 30
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3830-2 POWER PROBLEM ANALYSIS (Part 2 of 2) | 38302 FoER PROBLEM ANALYSIS Par202) - DANR 3]

V/, //////////////////////////////////////¢

cP9
%] DPANGER g CP-10
Rl |l vouraces we e cea-
i X
CTED IN THE SUBSYSTEM. g SAFETY cannot be overemphasized. ? Power
f Consider ALL CIRCUITS LIVE 4 s.qqa sence
/ until measured otherwise // 0x
PoweR s THE s i
e SGE ANDICATORS +24y DC AT ALL OTHER CE Power
ety G Coalel NEiCATR: © Control
SUPPLY ON WHEN LAMP TEST Box
WAS PUSHED
CP-1
o CP-2
PNR 141 ) check THE POINT TO cP-3
POINT WIRING OF 24V CP-5
& o cP-4
CHECK_THE
CUSTOMER * S PWR 100 WIRING OR REPLACE
POWER | BANEL FOR REPLACE THE cP 9. REPLACE THE DC CP-7 *
A TRIPPED CB DEFECTIVE INDICATOR REAGY "TNDICATGR cPS8
. INDICATOR WAS™A
THERMAL FoLLOW
THE TRERNAL #]CRE CP-11
INDICATOR ON LINE,
EVEN_THOUGH IT MAY CP-12
NOT BE ON NOW.
IF NO PROBLEM IS CP-13
FOUND AND NO OTHER PWR 20
FAILURE INDICATORS CP-14
ca”wis 'FouRD POE AR NG BAD INDICATOR 1S CP-16
AR “ cri6+
- CP-17
NO CP-18 *
P/S Thermals +12V PS
NOTIFY THE A
CUSTOMER; RESET PWR 20 la N Thermals Normal
THE ¢ -3 E-2 YB110 E-1 Sequence Logic P Gate
PWR 30 e e > >
MEASURE_FOR Gate/Memory Thermals +12V G A
ate/Memor
PRRTMARY POWER ; | " " /Memory POWER SEQUENCE cmcun' BOARD
INPUT_TO THE CB -5 YB110 Thermals Normal
2 TERMINALS
PWR 20 PR /’@'_—> > v /@
R L aB N\ES EC2-F EC2-E
19 POWER_SEQUENCE

CIRCUIT BOARD YB100 YB160

A
r N ”~ N\

|:L | iq—Connector 1

) MTabs 19-21

* * * * *
5
CP3 CP4 CP5 CP6 CP7 CP8 CP10CP 18 CP17 CP16 CP15CP 14 CP 13CP 12CP 11 )C)

YB100
+12Vdc

Tabs 22-34

TURN OFF THE CUSTOMER'S

Indicators
FOWER FANEL CB AND THEN

m = R s
DISCONNECT THE AC LI Tabs
CORD_FROM THE 5_10—"3 HBD 0
cusrousk's
KSUREFOR CONTTNGI TY :
BETWEEN ALk PLUG. LEADS

AND THE CB 2 TERMINALS.

CP1,2.3.5.4 $¢—Connector 2

CHECK FOR BAD 12V LOCATED ON BACK WALL
REGULATOR _--- OF POWER SEQUENCE BOX.

TRANSISTOR Q! AND (SEE PWR

RELATED WIRING TO

$ <_J
k)
ES

21 5 ske a1 ARD and Memory
INF THE . ' B12 Thermal Failure
CUSTOMER OF THE | N ;
IMPROPER _INPUT 102
VOLTAGE TO THE A
- Conn 14 vgE141 D06 [OR| FL
-—J D09 | D12
B Jos 803 { BO9 lOR PS
CORRECT :I:E N [} Failure
CONTINUI
FOUND REPLACE G12
Qi_OR REPAIR
WIRING AS
NECESSARY REPLACE
+12V_DC
!.-_—__ REGULATOR CARD
AT P-A1AI

SEE PWR 50' ADJUST +12V
FOR == REGULATOR
PROCEDURE |

Test |P-AIF2B12 Y5142 E}_
o

(Mainline)
~®

(/]
| P-A1F2B13 @
e i
@ *Only for early machines (with CP7) Reset Indicator Reset POWER CONTROL BOX
PR 20 **Only for late machines (without CP7) '

3830.2 | BROS00 | 2347159 | |437402A | 437403 | 437405 | 437414

sea 10f2 | port Number 15Mar 72 | 21 Apr72 | 156 Aug 72 | 4Jun73 3830-2 POWER PROBLEM ANAYLSIS (Part 2 of 2) PW R 31
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CB2 TRIPS

DANGER

\\\\\\\\\\\\\\\\\\\\\:

LSS VLSS S LSS LSS S LSS LSS LTSS IS SIS LS LSS S,

LETHAL VOLTAGES are present
in the power servicing area.
SAFETY cannot be overemphasized.
Consider ALL CIRCUITS LIVE
until measured otherwise.
/////////////////////////////////////////////

AN

Turn off main circuit breaker at customer's power panel before
plugging or unplugging the power plug. See general safety CEM

(metal clad plugs)

SEE PWR 300 FOR DISTRIBUTION

CP7 AND BULK PWR

TO GROUND FROM CB2

CHECK FOR A FAULTY CcP1,

cP2

P71, CP8
SRIPPING WHEN 12" SHoULD

HIE LDED COLN,TACT ETC.

REPAIR SHORT

CB2 TRIPS

PWR 40

o
S I - € Note 1
ON TATEACAINES | iedagpiantae, ece T e =
DAMAGED Cp. A CAUSED THE cP 18 = PWR 160 —36V PS 3
IF CP!, CP2, CPT
OR CP8’ARE NOT BAD,
REPLACE CB2. 1
Note YB200
CP 17 >> = PWR 270 AND YA020
‘ﬁ Note 1
YB200
PWR 20 CP 16 >> = PWR 270 AND YA020
CP 15 #= PWR 160 +6V PS3
Note 1 PWR 70
CcP7 Bulk 2 (Note 1) CP 11 # PWR 220 PS 6
YB100 Note 1
YB160 and YB202 Note 2 —»
PWR 60 I lICP 12 |I & PWR 240 PS 7
cP8 Bulk 1
YB100 YB160 and YB201 CP 13 PWR 200 PS5
Note 3 K8
CB 2 Ph
3Phase I ine Filter 3 Phase =0 (o Aly
CP 14 = PWR 180 PS4
YB100 YB100 YB160
Use Meter p——eeee e PWR 135
Aly
YB101
CP1 +24V Supply & PWR 135 CP3 Fans 1 PWRV 260
2 Phase YB101 YB101 YE110
Notes: 2 SCRID Lamps |—————————= PWR 135 cP4 Bias Supply PS 15 B PWR 80
1. Only for early machines (with CP7). e
2. Only for late machines (without CP7). K7 c ) Y8101
. onvenience F
3. Not used on late 60-Hz machines. - O——{ CP2 Outlet, 115V 10A # PWR 135 CP5 23FD Control f—————— > PWR 45
YB101 YB100 YB180
3830-2 BR0500 | 2347159 I 437402A | 437403 | 437405 437414 PW R 40
Seq 20f2 | Part Number | 15Mar 72 | 21 Apr72 [ 16 Aug72 | 44un73 CB2 TRIPS
© Copyright 1BM Corporation 1972, 1973
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CP5 — MPL FILE AC CONTROL

V//////////////////////////////////////
Z

DANGER

LETHAL VOLTAGES are present
in the power servicing area.
SAFETY cannot be overemphasized.
Consider ALL CIRCUITS LIVE
until measured otherwise.
CAPACITORS are potentially
explosive devices.

WEAR SAFETY GLASSES.
After replacing any capacitor,
reinstall all SAFETY COVERS
before powering up machine.
GASSSS LSS S SIS SIS IS S S S SS LSS SIS 5

NNANAANUNNANNNNNNNNNNNNNN

N
SNNNNNANANNNNNNNANNNNNNNNNN

N

'LOCATIONS

~ See MPL 10 for MPL file component locations

See LOC 12 for tab locations

LOGIC LEVELS

YB Pages)

{+) equals +2 to +12V de
{-) equals ground to +0.29V dc

For CU Logic (LAPagos)
(+) equals +0.23 to +0.68V dc
{-) equals -0.24 to -1.26V dc

within the MAP decision block

Any exceptions to these levels are indicated

For Power Sequence Logic (P-A1 Board

CHECK AND REPAIR WIRING L‘——'———'—’

BETWEEN P-A1D1B02
(YB140) THROUGH TAB 13
TO 01A-B1T4G05 (LA101)

BE MADE WHILE IMPL SWITCH

ALL MEASUREMENTS MUST
1S OPERATED

—

YB121

REFERENCE DRAWING ON
THIS PAGE FOR
APPROPRIATE CONTACT
TO CLEAN AND/OR FORM
IF UNABLE TO REPAIR
REPLACE K6. IF NO K6
TROUBLE FOUND, USE
THJS DRAWING TO
CHECK QUT AND REPAIR
WIRING.

REPLACE
v
CARD P-A1B1

L———-——-———.

REPLACE
CARD P-A1D1

REPLACE
CARD 01A-BIT4

L————-

REPLACE
CARD 0tA-B2S2

L—————————.

REPLACE
CARD 01A-BiT4

Note 1: For troubleshooting, a short is considered 0-1 ohm.
Ensure meter is zeroed before checking for shorts.

GO
TG,

PWR 20

CP 5 TRIPS

e ———————————

é? IS THE BOTTOM

NNE | CONNECTOR'ON THE
COMNECTOR V2. MPL FILE

POWER UP UNIT

YES

CP & TRIPS

PROBLEM

THE 23FD. CHECK

CABLE CONNECTOR
OR MOTOR

R
. Ss010 TRIA
F

=
o
]

1

T8 11-7 YBI63 . Tab 34 l S Teb 32
NN Cd

ccccecccececcececcececec

CP5 — MPL FILE AC CONTROL PW R 45

DC connector

T8 11-5 YB163 L<Tob 33
T~

-2

LB 1-7 YBI185 .~ lab 28

NN

— d—vﬂ——
o

Tab 26
L——»"

LB 1-2 YBI8S L< Tab 27
S

T1-T8 2-4 YBI0} L< Tab 30 l
o~ Ké-3

T1-T8 2-2 YB101 <€ Tab 31 i > Tab 29

_ACgnd 1-4 YBI15

AC gnd 1-4 VYBII5

K8 T81-2

c82 3

T81-3

5 S S $ | 3 3 MPL File
Y810 L3 T3 YB100 yatoo | | ‘ Drive

N
T il 1 —
-3V
S
0; 3 3 ] To SSO11
? MPL File
- ov 4 4 Logic
X +24V 5 5
J
[ 6 4
X YB180
Ny
AC connector
A J2
[ 2 2
| To SSOT1

182-5 |

T82-4 | [ —
Located inside power Y8100 \ )

control box (see LOC 12)

TB 1-10
Sy ———| 5 |
YB100

All tabs (except those on the
Triac card) are located on the
power sequence printed circuit

board

Grrannss 0000000 00000000000000000000000000000074,
7, This diagram is intended for instruction only. Z
% Use machine logics for troubleshooting and scoping. /

N\

Picked as long as Picks with
EPO is not pulled power up
K5-2 K2-3

24v J I +24V l
b5 —O—=< ‘

T1-TB2-2 Tablé
PWR 140 yg101 YB120

P~ A1B1J10
/ P-A1F2D02
)12 YB149 -Turn on 23FD ac/dc ~Tab 18
Ve

N ®
YB146

YB120

| B02 3V DC Ready <
P

P-
Verao

P-A1A1B07
YB148

MST Levels

G05 N J05 -DC Ready P06

Triac Motor

fgﬁo Control Circui
Controller Board Asm
YB120

—t T
Located in the

FU—
___‘ '—M— power control box

+3V MPL Power On

+Power On Hold

TSensed 6V Normal __BO4 _A'].nz
2 - GO07

> FL
Tab 13 01A-B1V5D10
01A-B1T4 ~-MPL File On G07, JI13
YBI121 WA076 LA101 x____b{mo i N}
-Special Op 8 D04 01A-B1T4
01A_B2S2 LA102
LA205

3830-2 BR0600 |2347160

Seq 1 0f 1 |Part Number

437402A
15 Mar 72

437405

15 Aug 72

437414
4 Jun 73

© Copyright IBM Corporation 1972, 1973
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01A-B1V5D09  Tab 14 P-A1A1808 P-AIDI
WAOQ76

Y8121 YB148 YB141

CP5 — MPL FILE AC CONTROL PW R 45
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3830-2 POWER SUPPLY ADJUSTMENT PROCEDURE

A 777
DANGER

LETHAL VOLTAGES are present
in the power servicing area.
SAFETY cannot be overemphasized.
Consider ALL CIRCUITS LIVE
until measured otherwise.
CAPACITORS are potentially
explosive devices.

WEAR SAFETY GLASSES.
After replacing any capacitor,
reinstall all SAFETY COVERS
before powering up machine.

/////////////////////////////////1:// 4

AN

A\

ANNNNNNAANNNNNNN NN

rom all pages where power
supply adjustment is indicated

Adjust appropriate po
supply as necessary

wﬂ——_—

Measure following DC

voltages with Digitec**
voltmeter (or equivalent).
Adjust if necessary.

If unable to power up,
centering the PS ad-
justment potentiometer
in question should allow
the facility to come up
for stable measurements

I Adjustment Location
Voltage Page Monitoring Point Tolerance Power Supply | Before At
Min Max EC716230 srclzzgzso
—36.00 [ PWR 170 | Panel behind A gate -35.92 -36.08 PS 3 e '
Note 3 TB11-1 to TB11-4 (gnd)
1.255 PWR 250 | MST gate B3R2G11 s 1.253 1.257 PS 7 a
Gnd ref B3R2J08
6.000 PWR 170 | MST gate LB 2-1 5,98 6.02 PS 3 o
Gnd ref LB 2-8
-3.00 PWR 210 | MST gate, B1D2G06 -2.995 -3.005 PS5 *
Gnd ref B1C2J08 o
1.260 PWR 210 | MST gate, B1D2J03 1.248 1.252 PS5 *
Gnd ref B1C2J08 e
PS4 * e
Not Used
-3.000 | PWR 250 | MS1 gate, B3R2G06 8 -2.995 -3.005 PS 7
Gnd ref B3R2J08 e
3.5630 | PWR 230 | MST gate, B3R2G04 = 3528 3.5632 PS6 * e
Gnd ref B3R2J08 Note 1
12.00 PWR 150 | Sequence panel, Tab 19 11.96 12.04 Pwr Seq Box
Gnd ref Tab 22 Card A1 .

* Voltage adjustment pots are on regulator cards and are unsealed.
Do not attempt to alter sealed pots.

& * * Trademark of United Systems Corp. IBM P/N 453585

= Adjust while clock is stopped

Note 1: PS7 must be

If unable to adjust, go to
the appropriate page

- referenced above.
Follow the intermittent
CP trip entry for .
troubleshooting, but

Adjustment is on card
inside rear cover panel

adjusted before PS6. do not replace CP if
told to.
Referenced Power Sequence Box
PWR page
3830-2 | BR0O700 |4290946 447460 | 447461 | 447464 | 447465
seq 10f2 |PartNo. (2) 19 Dec75 | 12Mar76 | 15Nov 77 | 15 Dec 78

© Copyright 1BM Corporation 1975, 1976, 1977, 1978

3.5628

{

(€«

C € C(

All power supply adjustments
are clockwise for increased
voltage output.

regulator card
overvoltage card

E15@ €40

Psg4 'O Qces QcFts
€20
0 @28 N
ES | ) 8
6 1{Q] ——
E7 1N __e 4
E8 | S
E9 | ‘3’ 2
ZHE Himll o
E121|8 5| 1E12
O E1311%8 5lien
E14 1§ 2| 1E10
: |18
] [}
| | 01—
3 | E6
g 1:1 | E5 O
£3
L S
O pse
2wa E15@ E4 E1
— ® =8 See Note 2 e
PS5 1@ Qces Qs waw2
€20 ——
0 ss/o BIE
=] ]
o o
3|8
K
3||3| 1 e14
s 21 1E13
°ll® 25| ren2 O
O 3118 - 151‘1)
- I Et
it | @—TE
a1l | E8
glls S 1 E7
> | E6
° |t 1es
NS
L=J
O pgy
W2 wa E15@Q €4 ¢!

Power supplies are physically inverted on left and right sides

Note 2: Overvoltage card not present if power supplies
at EC716230 or later.

Note 3: Only for early machines (with CP7).

« ¢ € € € C (
PWR 50

« € € (

3830-2 POWER SUPPLY ADJUSTMENT PROCEDURE

l— _ e -
| Late Production |
[ Machines |
|

| PS3 I

™ |

; I

|

—

3830-2 POWER SUPPLY ADJUSTMENT PROCEDURE PW R 5 0



BULK 1 (CP8) POWER PROBLEM (PART 1 OF 6) BULK 1 (CP8) POWER PROBLEM (PART 1 OF 6) PWR 60

//////////////////////////////////// ? P ,
é LETHAL VOLTAGES are present % DANGER
/ in the power servicing area. é POvER N P8
é' SAFETY cannot be overemphasized. %
Consider ALL CIRCUITS LIVE
" . . V 22 BY THE TIME THE CP IS TRIPPING
7 | et measured otherwise Z g ... KAl e b T
| CAPACITORS are potentially 7 TR MR T B BASEON R LTSS
i i A W OR NO OUTPUT.
% explosive devices. % . L0 LEADS_AT BULK | TB | CAPACITORS FOR_EVIDENCE
f WEAR SAFETY GLASSES. Z 2,18 1-6, AND TB OF BLOWN QUT VENT CAPS.
f After replacing any capacitor, ? (SEE NOTE 2) A. 8&~géiR¢#ggAzsgugngiss
é reinstall all SAFETY COVERS / THAT_TIE THE CAPACITORS
% before powering up machine. A SoLioLY TOGETHER) .
SIS LI ISl cP 8 TRIPS THE UNIT WILL NOT B EAdCwALL "R BELK Y TE
POWER UP_NORMALLY NEAR PRE-LOAD RESISTORS
G ALy ER ML
NORMALLY A DEFERRED
® SEE LOC6 8, AND 10 FOR INTERMITTENTLY= -~ - |MAINTENANCE CALL ENOUGH _(MINIMUM OF 12 |--] POwER UP THE
COMPONENT LOCATIONS. SECONDS) FOR A CP TRIP ONIT
CONDITION TO OCCUR OR
® SEE PWR 61 FOR VOLTAGE TO ALLOW ANY NECESSARY
DISTRIBUTION. DANGER MEASUREMENT TO BE MADE,
POWER MUST BE BLOWN
DOWN CAPACITORS ,
FOUND
‘ REPLACE
CHECK THE FOLLOWING BULK 1 CP 8 TRIPS BLOWN
CAPACITORS FOR™EVICENCE OF CAPACITOR(S)
A-CI-Cl2 (LOCATED UNOER/OR
AR_THE W_BUS_BARS THA
e e AP Re T TORS DANGER GHECK _INPUT WIRING FROM
TOGETHER] - SPHASE PRIMARY BACK 10
B.C13-C15 (MOUNTED ON THE POWER MUST BE &P S REFERENCE SECOND
BACK WALL OF BULK 1 NEAR DOWN LEVEL DRA'ING ON PWR
THE PRELGAD RESTSTORS 61. LOOK FOR SHORTS
(50 WATT) RI1-R3). BETWEEN LEADS AND EACH
LEAD TO GROUND. POWER UP THE
(SEE NOTE 1) UNTT
LABEL, THEN OISCONNECT
THE_SL1PTON CONNECTORS
FERRO-RESON
BLOWN CRPhETTORS 23N (4
CAPACITORS AND C15. uEAsuéE ACROSS
FOUND EACH_CAPACITOR WITH AN CORRECT THE
OHMETER (X! OHM SCALE) PROBLEM FOUND
IN BOTH DIRECTIONS
REPLACE LOOKING FOR A SHORT OR
GPEN. A NORMAL CAPACITOR cP 8 TRIPS
BLOWN GIVE A CAPACITIVE
CAPACITOR (S) KICK FOLLOWED BY_A
ETURN TO INFINITY.

RECONNECT @

X1 OHM LE. PWR 20
A NORMAL CAPACITOR WILL

LABEL, THEN DISCONNECT THE
SLIP_ON_CONNECTOR ALL YES

FERRO-RESONANT CAPACITORS RESISTORS SLIP ON LEADS

C13,C14, AND C15. VALUE OK 76 C13, Ci4, PWR 20 PWR 20
MEASURE THEL AND ¢15.

CAPACITORS

AN’ OHMETER ON e 1

WITH

T0 NITY IN
BOTH DIRECTIONS.

INPUT LEADS.

[

REPLACE RECONNECT REPLACE
BAD_CAPACITOR(S) DANGER
BAD_RESISTOR(S) . ALL RESISTORS .
RECONNECT ALL RECONNECT ALL POWER MUST BE

ALL RESISTORS. LEADS. DOWN
CAPACITORS
MEASURE

NORMAL

— !

BELéLTHEN D1SCONNECT

THE F LOWING‘T'O LEADS.
(AT HEAT SINK
POWER UP THE B. TRANSFORMER SECONDARY
UNIT COMMON (3 WIRES)
2 (AT W2). lREFERENCE
LABEL, THEN DISCONNECT LABEL, THEN DISCONNECT SECOND LEVEL DRAWING
THE FOLLOWING LEADS: THE FOLLOWING LEADS: ON PWR 61) .
A. FROM Wi AND W2 TO Ri. A.HEAT Si i TO Wi (AT HEAT SINK).
B. FROM W3 AND W4 TO R2. B. YRANSFORMER SECONDARY COMMON
C. FROM W5 AND Wé TO R3. (3 (AT ) .
D. REMOVE_R4 FROM C .HE. 2 EAT SINK). THE UNIT WILL NOT POWER
CAPACITOR C12. D.TRANSFORMER SECONDARY COI UP_NORMALLY AT THIS P )
(3 Wi T ) . UT WILL STAY UP _LONG ENOUGH
E.HEAT SINK 3 TO W5 EAT SINK) . (MINIMUM OF 12 SECOND:
F. TRANSFORMER SECONDARY COMMON (3 CP 8 TRIPS POWER UP THE FOR A CP TRIP CONDITION TO
WIRES) TO (AT We) . UNIT ---|OCCUR, OR TO ALLO
REPLACE G.HEAT SINK 4 OQ_THE (+) NECES&ARY MEASUREMENTS TO
SIDE OF C12 (AT Ci12). BE MADE.
BAD H.TRANSFORMER SECONDARY
CAPACITOR(S) COMMON (3 WIRES) TO THE
(<) SIDE OF Ci2 (AT Ct2).
PWR 20
MEASURE ACROSS
Rl—R FOR 5 OHMS
0%. MEASURE
ACROSS R4 FOR 50
OHMS +/- 5%. CP 8 TRIPS
PWR 64
GO
TG,
Note 1: For troubleshooting, a short is considered 0-1 ohm. PWR 62 PWR 63
PWR 20 Ensure meter is zeroed before checking for shorts.
Note 2: Bulk 1 TB1 is located on the Bulk 1 supply.

3830-2 BR0700 | 4290946 447460 | 447461 | 447464 | 447465 :
sea_20f2 |PartNo.(2)| 19Dec75 | 12Mar76 | 15Nov 77 | 15 Dec 78 suLk 1 (cper owen prosiem part 10 P VW R 60
© Copyright IBM Corporation 1975, 1976, 1977, 1978
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(W (. CCCCCcCc CCCccccCcccc

BULK 1 (CP 8) POWER PROBLEM (Part 2 of 6)

SEE LOC 6,8, and 10 FOR COMPONENT LOCATION

Phase
1

o
Fa
(S X1
a
o

3 Phase AC Input

Phase
3

Gnd

3830-2

BULK 1 SUPPLY

erroresonant Transformer
A Connection

208/230V ac

4, 8. and 12 4

T1 Secondaries

cCcCccCcCcCCCC CCcC

w1

A9 © 9 9 §
c] cf o ca

BULK 1(CP-8) POWER PROBLEM

PWR 61

*Bulk 1 Dual 5,3V min sensor (Note 1)
o !

P-AlEVIN

.0 to 11.0V Unreg DC
PWR 200

Diode Soldered  #

Connections

HEAT Not used on Resistor boited to
SINK late machines back wall of bulk
! assembly on early
machines. Resistor
mounted across bus
terminals on late
w3 machines, cP12

55§ § 6 —
cs] co] o]

Primary
Bulk TB1 Terminals
YB100/PWR 40
Primary Power
Control Box
Input
AC Line cB2 K8 ces
Filter
TB1
A I -0 -9 Input Wiri
o—-———-OQ-:—O—J—[—’—O 3 | TCI | Snl'\a:wn 'f'g?
l | ! 200V ac Connectors are
| | |
| I ! 230/235V ac Connec-
R % TB1_5 | tors are 1, 5, and 9
o—-——-oq—‘—o—rl_‘—c o | o
' L2 : T2 '
| | |
l | :
| TB1
c v —l T [
o———-—oq—-o——-' l '—c = (o, O O
3 13 ]
AC Gnd
No 1
D Note 2
\ AC Gnd
. No. 2 Frame
(Note 1) 10 Ground
YB115
Notes:
1. Only for early machines (with CP7).
2. Only for late machines (without CP7).
BR0800 | 2347162 437402A | 437403 437405 437414
seq 10f2 | Part Number 15Mar72 | 21 Apr72 | 15 Aug72 | 4Jun73

© Copyright IBM Corporation 1972, 1973
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On late machines,
HEAT these are numbered
sINK C3 and C4; capacitor
2 C7 is not used

596 0%

8] o] co] en

E2
To PS5

*Bulk 1 Dual 5,3V min to sensor (Note1)
—>0

P-A1E1J10

9.0 to 11.0V Unreg DC
PWR 240

To PS7

YB170

*Bulk 1 5,5V min to sensor (Note1)
O

P-AIEIDI3

6.3 to 10.0V Unreg DC
PWR 220

AT T T
®\V,® S ©-OF

On late machines,

these are numbered

C5 and C6; capacitors
C10and C11 are not used

Note 2

R4
(mounted on C12 terminals)

E2
To PS6

* Bulk 1 10.4V min to Sensor

P-A1E1J06

PWR 180

Conn 8,9

ToPS3 (Note 2)

*These lines normally have the bulk
voltage output shown. The minimum
value indicated in the line name is
what the sensor requires to consider
bulk supplies normal.

PLD sensor cards located YB145

BULK 1(CP-8) POWER PROBLEM PW R 61



BULK 1 (CP8) POWER PROBLEM (PART 3 OF 6)

// YSSSSSSLSSSSSLSSSLSLSS LSS IS LSS S/

DANGER

explosive devices.

LETHAL VOLTAGES are present
in the power servicing area.
SAFETY cannot be overemphasized.
Consider ALL CIRCUITS LIVE
until measured otherwise.
CAPACITORS are potentially

WEAR SAFETY GLASSES.

DANGER

POWER MUST BE
DOWN

l

DANGER
POWER MUST BE
DOWN

I

DANGER
POWER MUST BE
DOWN

!

DANGER

POWER MUST BE
DOWN

1

\\\\\\\\\\\\\\\\\\\\\\\\\
\\\\\\\\\\\\\\\\\\\\X\\\\\\

After replacing any capacitor, DISCONNECT D1 SCONNECT
. 1 SCONNECT DI SCONNECT
reinstall all SAFETY COVERS 0 LEADS_FROM W5 AND R4_FROM
i s I I »ch colteld s Rows ST, R alaslials
/L izz7zzzzzzzzz SRS AR SRR ARE? ARE T
® SEE LOC 6 8 AND 10 FOR l MEASURE ACROSS
COMPONENT LOCATIONS ME;SURE ACROSS R4 Fot; 5g’oms
SEE PWR 61 FOR VOLTAGE OHMS A .
° SEMEAGR “RIPORE SIS MRASHER 2°BRms cuééK'%ﬁ ShoRT
CHECK FOR SHORT chkex ' Ear SHORT
T0 GROUND. TO GROUND
(SEE NOTE 1.) 0 GRO! .

R3 VALUE
CORRECT

R4 VALUE
CORRECT

R2 VALUE YES

CORRECT
NO
REPLACE REMOVE REPLACE REPLACE
R3 W5 AND Wé BUS R4 ci2
BARS FROM
REPLACE REMOVE REPLACE REMOVE cs-ct11
Ri AND W2 BUS R2 W3 AND W4 BUS
BARS FROM C1-C4 BARS FROM C5-C7
RECONNECT MEASURE ACROSS EACH RECONNECT RECONNECT
CAPACITOR FOR A_SHORT.
LEADS TO W5 AND IORMAL. CAPACITOR WILL ALL LEADS LEADS TO C12
we VE A CAPACITIVE KICK AND R4
RECONNECT RECONNECT MEASURE ACORSS EACH FoOLLO ED BY URN TO
MEASURE ACROSS EACH CAPACITOR FOR SH . INFINITY IN EACH
LEADS TO Wt AND CAPACITOR FOR A LEADS TO W3 AND A ND AL CAPACITOR 'lLL DIRECTION DN THE X1
w2 MAL CAPACITOR WILL w4 A CAPACITIVE KICK
GIVE A CAPACITIVE K FOLLOWED BV A RETURN TO
THEN RETURN TO_INFINITY INFINITY IN EACH
CH DIRECT DIRECTION ON THE X1
X1 SCALE. CALE.
POWER UP UNIT POWER UP UNIT
POWER UP UNIT POWER UP UNIT REPLACE
SHORTED
CAPACITOR(S)
REPLACE REPLACE FOUND
SHORTED SHORTED
CAPACITOR(S) CAPACITOR(S) YES YES
FOUND FOUND CP 8 TRIPS CP 8 TRIPS
YES ES
CP 8 TRIPS CP 8 TRIPS
NO REINSTALL W5 NO
AND W6 BUS BARS
NO REINSTAL NO REINSTAL
BUS BARS 4 BUS BARS
RECONNECT
ALL LEADS
RECONNECT RECONNECT
ALL LEADS ALL LEADS

@ PR 20

PWR 20

Note 1: For troubleshooting, a short is considered 0-1 ohm.
Ensure meter is zeroed before checking for shorts.

3830.2 | BROB0O | 2347162 | |437402A | 437403 ?-2140572 437414 ,
Sea 2002 Jourt Number 15Mar 72 | 21 Apr 72 i 4dun73 BULK 1 (CP8) POWER PROBLEM (PART 3 OF 6) PW R 62
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BULK 1 (CP8) POWER PROBLEM (PART 4 OF 6)

BULK 1 (CP8) POWER PROBLEM (PART 4 OF 6) PWR 63

///////////////////////////////////////

DANGER i
LETHAL VOLTAGES are present
in the power servicing area. CHECKING POWER DIODES CR 1%3??%;&0 -
SAFETY cannot be overemphasized. A ouocx CHECK FOR SHORTED DIODES CAN BE MADE
; TH THE CE TEST LAMP. |T IS NOT NECESSARY T
Consider ALL CIRCUITS LIVE BISCONNECT THE DIODES BUT POWER MUST BE ' © DANGER

REMOVED FROM THE MACHINE:
HOLD THE TEST LAMP PROBE ON THE HEAT SINK
AND MOMENTARILY TOUCH THE FREE LEAD OF
THE TEST LAMP ON THE ANODE OF THE DIODI': TO0

until measured otherwise.

POWER MUST BE
CAPACITORS are potentially DOWN

explosive devices.

WEAR SAFETY GLASSES.

BE CHECKED, IF THE LAMP GLOWS DUR! NG
MOMENTARY CONTACT, THE DIODE IS PRO

!

REPLACE

SHORTED, (IF THE DIODE IS GOOD, THE INDUCTANCE BAD DIODE(S)
RWILL PREVENT THE BACK
CIRCUIT TO LIGHT THE LAMP.) WiTH gHE INPUT
T CHECK FOR OPEN DIODES. b7 seonmecTin A VBuex
EGU RVARITIES CAN S_CR1-CRe FOR
OR

After replacing any capacitor,
reinstall all SAFETY COVERS
before powering up machine.
HSSSSSSS LSS S LSS SIS SIS S SSSS LSS SSSSSS S S S

\\\\\\\\\\\\\\\\\\\\\\\\\\

RS\ NNNNANNNANNNANNNNNNNNNNGNY

N

Y OF REPLACE

BAD DIODE(S)

|

HEAT SINK 2
SHORTED

RECONNECT THE BAD
INPUT LEADS TO DIODE(S) JUST
W3 AND W4. REPLACED
HECK T CORRECT THE
BAD YES TRANSF ORMER SHORTED HEA
DIQDE(S] JUST SECONDAR 1S FoR | | sTRK: RECONNECT
REPLACED F| THE INPUT LEADS
SHORTED WIRING TO W3 AND W4.
DANGER T
PWR 20 POWER MUST BE DOWN.
WITH POWER DOWN
RECONNECT THE INPUT

T
DANGER FﬂzagRGRBBND : LEADS TO W3 AND W4,

POWER MUST BE
DOWN

RECONNECT THE
INPUT LEADS TO
Wi AND w2

BAD
SECONDARY
WIRE

Dot g st— LABEL, THEN DISCONNECT
REFERENCE THE |---] THE ﬁOLLOWING LEADS:
SECOND LEVEL AL THEAT SINK 3 TO W5
DRAWING ON PWR (AT SINK] .
3 B. TRANSFORMER seconmav
RECONNECT COMMON 13, VIR REPLACE FIX_THE_WIRE
wers INSULATION.
INBUT LEAD TO PWR 20 TRANSFORMER ASSEMBLY . RECONNECT THE
AND W2 (T1A, T1B, AND TiC ARE IMEUT LE T0
A MATEHED SET). ARG 3.
RECONNECT THE INPUT
LEADS TO W3 AND W4.
THE UNIT WILL
POWER UP POWER UP THE
” ey T
CHECK THE CORRECT THE -]
TRANSFORMER SHORTED HEAT BUT V“LL stay
SECONDARIES FOR INK, RECONNECT UP L
Y820t suoﬁéo ‘wm?nc T?E QTPHLDLEQDS §M?N?3UM oF 12 PWR 20
LABEL, THEN DISCONNECT - gEogRyR! FOR ¥
THE FOLLOWING TWO LEADS CONDITIO
HEAT SINK 2 TO W3 , 10 RCCow’ ARG DANGER
A.
NKJ o NECESSARY
VAT HEAT SINK) MEASUREMENT TO CP 8 TRIPS POWER MUST BE DOWN.
B.TRANSFORMER SECONDARY BE MADE. WITH THE INPUT LEADS TO
COMMON (3 WIRES) TO BAD YES R W5 AND We STILL
W4 (AT Wa). SECONDARY PWR 20 oD SCONNECTED, CHECK
REFER TO THE SECOND
REFER TO THE SECO SHORTS OR GPENS.
PWRB1.
REPL.ACE FIX WIRE ANY OF REPLACE
INSULATION. DIQDES YES
ITRANSEORMER ASSEMALY RECONNECT THE CR13-CRI8 BAD BAD DIODE (S)
TiA, TIB_AND TIC ARE A INPUT LEADS TO
VATCRED SET) . RECONNECT Wi AND W2. PWR 62
THE UNIT WILL NOT_POWER UP € TNPUT LEADS TO
NORMALLY AT _THIS POINT, BUT 2.
1LL STAY UP LONG ENOUGH POWER UP THE NO
(MINIMUM OF 12 SECONDS) FOR A== - UNTT
GP TRIR CONDITION TO_OCCUR,
O ALLOW ANY NECESSARY
WEASOREWERT 75 BE Nian
MEASURE FQ
FOLLOWING SHORTS TO
FRAE SrounD’
vES DANGER B, EACH SOLDER
CP 8 TRIPS POWER MUST BE DISONNECTION OF
v oWy 20 (SEE NOTE 1.)
FWR 62 WITH THE INPUT
LEADS TO W3 AND W4
STILLBlscoiecTes.
SEE BOX ABQV!
§ ! W= CRT-CRI2 FOR
EHECK 1116 POWER DIODES, ]’ - L PWR 64
Note 1: For troubleshooting, a short is considered 0-1 ohm. I
Ensure meter is zeroed before checking for shorts.
3830-2 BR0900 | 2347163 437402A | 437403 | 437405 437414
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BULK 1 (CP8) POWER PROBLEM (PART 5 OF 6) | porericriroReRrRoBLEpARTEORY - PWR 64

// ///////////////////////////////////¢
g LETHAL VOLTAGES are present %
/ in the power servicing area. 2
f‘ SAFETY cannot be overemphasized. f
? Consider ALL CIRCUITS LIVE Z
4 until measured otherwise. /
Z CAPACITORS are potentially /
7% j explosive devices. f
7 | WEAR SAFETY GLASSES. Z e sine NLves
f After replacing any capacitor, / SHORTED DANGER
Z [ reinstall all SAFETY COVERS Z FOWER WUST BE
g before powering up machine A DANGER DOWN
/////////////////////////////////////// FOWER WUST BE T
DOWN I
CHECK FOR THE FOLLOWING WITH PREVIOUS LEADS
* Seais e neon SRS T SEOREST L A, N2 SN, oS STiErBizoomecten. | SeE aox on pwn
COMPONENT LOCATIONS SECONDARIES FOR STNK. RECONNECT ¢ B ODES 10 CR34 TERECRING FOWeR DioDES
® SEE PWR 61 FOR VOLTAGE R THE INPUT LEADS A. HEAT SINKS 1, 2, 3, LOOK ING F‘QR SHORTS '
DISTRIBUTION SHORTED WIRING TO W5 AND We. 47TO GROUND' OR OPENS. THERE MAY
88 SEVERAL DTODES,
RECONNECT DANGER B.EACH SOLDERED
INPUT LEADS TO POWER MUST BE RV ERZ4 "N ErOUND:
W5 AND We DOWN @
REPLACE
ANY OF
DIODES CRI TO BAD DIODE(S) .
PWR 20 CR24 BAD RECONNECT ALL
LEADS
WITH POWER DOWN, LABEL, RECONNECT FIX THE WiRe HIGH_RESISTANCE
THEN D1SCONNECT ' THE TION. 50 B
FOLLOWING TWO LEADS: INPUT LEADS TO RECONNECT THE SHOR T SoNp AME
W5 AND We INPUT LEADS TO
A.HEAT SINK 4 TO_THE(+) W5 AND Wé.
SIDE OF C12 (AT C12).
B. TRANSFORMER | SECONDARY EErLac PWR 20
MMON (3 WIRES) 10 TRANSFORMER ASSEMBLY
SREN $ToR'BEC12 (T1A, Ti1B, AND TIC ARE
A Gl toererhce g -
Vi Hi HA
DRAWING 0N PWR 1) . CEADS TG WS AND Wé. ) THIS MAY HAYEL M AR TG S AEASE NO
DURING A PARTIAL ACROSS BULK ! 3
POWER UP CcYcLE_ |--] _1Bi-2 TB1-6, ‘
(BEFORE TIME OUT) 181-2T0 T8I-10,
| —— ] AND_TBi-6 TO
TB1-10. CHECK THE
APPROPRIATE
RANSFORMER
| PASSROARIES o,
POWER UP THE WIRING.
UNIT CHECK THAT THE MACHINE
PWR 20 VOLTAGE RATING T CORRECT_THE SHORTED
VOLTAGE MEASURED, “AND HEAT_SINK.
THE FOLLOWING JUMPERS RECONNECT _ALL " INPUT
60 HZ ONLY. FOR ARE IN AGGREEMEI LEADS TOQ THE W BUS
59 Hz, see BARS.
roe1C PAGES --1 inPuT JUMPERS
YBl60, YB201. VOLTAGE
YB1e0, vB201. | (+7-10%): BULK 1| TB 2:
200V AC 2-4,6-8,10-12
208/ 2-36-7,10-11
220V AC FIX THE_WIRE
$380 ac  2TMeemEet0 SECONDARY  D—=el RECONNECT AL
CP 8 TRIPS WIRE INPUT LEADS 10
THE W BUS BARS.
NO
PWR 62
DANCER COEREZ?'SSWS:S REPLACE
POWER MUST BE THE_INPUT VOLTAGES
DOWN AND THE TB | JUMPERS TRANSFORMER ASSEMBLY
ARE IN AGGREEMENT (TIA, TiB, AND TiIC ARE
A MATEHED SET) .
‘ RECONNECT_ALL ~INPUT
LEADS TO THE W BUS
| _ _ | SEEBOX ON PWR 63: BARS.
WITH C12 AND R4 “CHECKING POWER DIODES.”
STILL DISCONNECTED Ri N T NST
ity i ety
SHORTS OR OPENS. "”1‘32'? 1O, CHECK
ANSF ORMER
DANGER WIRED CORRECTLY FOR
FOWER MUST BE THIS INPUT VOLTAGE.
CH FOR TH!
FOLLOWING SHORTS DOWN
TO FRAME GROUND: L
A g%g{,gg‘ll(llTO DANGER ;
8. EACH SOLDERED
CONNECTION OF POWER MUST BE REPLACE
DIODES CR19 -CR24 DOWN
TO GROUND. TRANSFORMER
(SEE NOTE 1.) ASSEMBLV (TIA, Ti1B,
T ND TIC ARE A
MATCHED SET) .
REPLACE
REPLACE CP 8 1
BAD DIODE (S)
i
PWR 65 l——""'—— D1SCONNECTED
1 LEADS
Go
[ To
Note 1: For troubleshooting, a short is considered 0-1 ohm. PWR 20
Ensure meter is zeroed before checking for shorts.
3830-2 BR0900 | 2347163 437402A | 437403 437405 437414 PW R 6 q
sea 20f2 | Part Number 15 Mar 72 | 21 Apr 72 15Aug72 { 4 Jun73 BULK 1 (CP8) POWER PROBLEM (PART 5 OF 6)
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BULK 1 (CP8) POWER PROBLEM (PART 6 OF 6) potir craponeR ProsLEm ParTeoF e PWR 65

///////////////////////////////////// % PWR 180-240 ouR 100 240 PWR 64
2 LETHAL VOLTAGES are present 7
7 I in the power servicing area. é
? SAFETY cannot be overemphasized. %
Consider ALL CIRCUITS LIVE DIODE (S) YES
2 until measured otherwise - g DANGER HEASURE BAD
Z P ial 7 POWER MUST BE REFERENCE_DRAWING ON PWR 225.
Z ) CAPACITORS are potentially % DOWN DURING A POWER UP CYCLE, MEASURE THE BULK
/ explosive devices. VA }OEESE?LGI&#ES%;KA)# FOR ONE OF THE
Z JWEAR SAFETY GLASSES. ? T :
: ; BULK 1
? After replacing any capacitor, % P OUTPUT TO: MEASURE AT: VALUE :
% Q reinstall alt SAFETY COVERS / CAPACITORS FOR EVIDENCE OF - FOR THE BULK 1, OUTPUT IN QUESTION, REPLACE
? before powering up machine. // BLOWN OUT VENT CAPS: Y8201 A. PS 4,PS3°Cl12(+) TO (-)POINTS11.3 TO 14.3V DC Q,Lgcgggig;,,T,gig,g%?gggs%g;g;ogis BAD DIODE (ST,
A. C1-C12 (LOCATED FOR THE BULK 1 OUTPUT IN ouEsnon - OPENS: RECONNECT ALL
/A GROET o BEAT e v FOScOReR i BETCHT 100252 108, B. PS 5 Wil+) TO w2(-) 9.0 TO 11.0V DC - T ONNECT
© SEE LOC 6, 8, AND 10 FOR CAPACITORS e ThEn oLLOw RELOAD RESISTORS: cC. PS 6 W5(+) TO We(-) 6.3 TO 10.0V DC OUTPUT A
COMPONENT LOCATIONS. BULK | D. PS 1 W3(+) TO Wa(-) 9.0 TO 11.0V DC TO: DISCONNECT AT: CAPACITORS
® SEE PWR 61 FOR VOLTAGE B. Gi3.CLS (MOUNTED ON THE OUTPUT TO: RESISTOR: DISCONNECT AT: OHM VALUE : .
prTmBaTION VAT Rl DRay S TORs.) 150 A. PS 4 P R4 ACROSS CI (50 +/-5%) AR G CrE TERMINALS €12
. . +/-
8. ps 5-f3 R) AND uzz (5 +/-10%) B. PS 5 REMOVE W! BUS = CI-C4
C. PS 6 R3 (5 +/-10%) EROM CAPACTTOR
D. P57 R W ANB Ve (5 +/-10%)
PWR 20
C. PS 6 REMOVE W5 BUS  CB8-CI1
MEASURE ERQM CAPACTTOR
CORRECTLY
BLOWN D. PS 7 REMOVE W3 BUS  C5-CT
CAPACITOR(S) FROM CAPACITOR
A NORMAL CAPACITOR WILL GIVE A
CAPACITIVE KICK, FOLLOWED BY A
ETURN TO INITY TN BOTH
e MEASURE THE INPUT 3 REPLACE DIRECTIONS ON THE X1 OHM SCALE.
THIS _MAY HAVE TO PHASE VOLTAGE
BE_MEASURED ACROSS BULKT_TB 1-2 BLOWN PRE-LOAD
DURING A PARTIAL ==~ 70_1B 1-6, TB 1-2 CAPACITOR(S) RES1STOR VALUE
POWER 'UP_CYCLE TO TB 1-10, AND TB CORRECT
(BEFORE TIME OUT) 1-6 TO T8 1-i0.
REFERENCE DRAWING ON
PWR 61. CHECK FOR Al
OPEN Py THAT HAS NOT
APPROPRIATE POWER
R Al uT
" R oNER"SORRLY, [OR T
CHECK THAT THE MACHINE VOLTAGE REPLACE
RATING TAG, INPUT VOLTAGE SENSING LoGlc.
J—— MEASURED, AND THE FOLLOWING CAPACITOR(S) .
60 HZ ONLY. JUMPERS ARE IN AGREEMENT : REPLACE FOR THE BULK | OQUTPUT ON ECT ALL
FOR 50 HWZ, SEE QUESTION, LABEL THEN o1 SconnECT
LOGIC PAGES [~ - INPUT YOLTAGE  JUMPERS AT BAD PRELOAD ONE OF THE FOLLOWING LEADS:
i
YB16G, YB201. BULK 1 RECONNECT ALL
200V_AC 2-4, 6-8, 10-12 OUTPUT TO: DISCONNECT LEADS: LEADS
208/220V AC 2-3, 6-7, 10-11 T K
2307235V AC 2-1, 6-5; 10-9 A. PS 4.PS3"1.HEAT SINK 4 TO (+)
2 RO o RRELAE, 55
{3WIRES) T0 (-) NECESSARY
SIDE OF Ci2. PWR 20
PWR 20 B P55 LR T REAT STk
2 AR o (2 erLACE
i T T TRANSFORMER
gy S M N
. P 1 .HEAT
C.Pse et e (T e MATCHED SET.)
2. TRANSFORMER PWR 20
DANGER SECONDARY COMMON (3 YES SHORT TO
WIRES) TO Wé (AT FRAME GROUND
NO POWER MUST BE we) .
DOWN D. PS 17 1 .HEAT SINK 2 7O w3
(AT HEAT STNK) .
2.TRA
SECONDARY COMMON (3
WIRES) TO W4 (AT
CORRECT_JUMPERS -
ONTB WITH POWER DOWN
LABEL ' BAD
D1SCONNECT SLIP ON DIODE(S) JUST
CONNECTORS AT C13, REPLACED
Ci4, AND CI5.
ME E
CAPACITORS FOR
S S OR _OPENS.
A NORMAL CAPACTTOR WILL
REFERENCE THE_INST GIVE A CAPACITIVE KICK FOR_THE BULK | OUTPUT IN QUESTION
SECTION_OF THIS FOLLOWED BY A RETURN TO MEASURE THE PROPER GROUP OF DIODE$
MANUAL 'TQ_ CHECK INFINITY IN BOTH FOR SHORTS OR OPENS:
HAT OTHER DIRECTIONS ON THE X1 [SHECK CORRECT THE CHECK THE FOLLOWING
TRANSE ORMER OHMS SCALE. BULK 1 FORMER SHORTED HEAT RECONNECT THE COMPONENTS, LISTED IN
WIRED coaRsc'rl_v FOR OUTPUT TO: MEASURE DIODES: SECONDARIES FOR SINK. RECONNECT INPUT LEADS TO ORDER OF PROBILITY OF
THIS INPUT VOLTAGE THE INPUT LEADS Ci2 AND R4 FAILURE 3
SHORTED WIRING. TO C12 AND R4. CP_8 - TRIPPING
A. PS 4 PS3" CR 19-24 nggog; EXCESSIVE
8. P R 1-6 | ___| seesoxonPwre3 2. TiA, T1 -
NO L CAPACITORS S5 ¢ CHECKING POWER DIODES PR ARY SHigFs 10
MEASURE GOOD c. Pse6 CR 13-18 GROUND OR SECONDARY.
USE SCOPE / ME TO
D. PS 7 CR T-12 - _BAD 5L ATE AN REPAIR.
SECONDARY THEN RECONNECT ALL
WIRE LEADS .
REPLACE RECOMNECT THE |
BAD CAPACITOR(S) . CAPACITORS C13,
RECONNECT "ALL Ct4, AND Ci5
REPLACE F1X THE WiIRE @
NSULATION.
 IRANSFORMER ASSEMBLY. RECORNEC T THE
AND_TIC_ARE INPUT LEADS TO
ARHED SET ) C12 AND R4. PWR 20
RECONNECT THE INPUT
@ LEADS TO C12 AND R
*Only for late machines (with CP 7)
PWR 20 |
| G0
7o,
3830 BR1000 | 2347164 437402A 437405 e
s 1062 |partnu 15Mar 72 | 21 Apr72 | 15Aug72 | 4J4un73 , PWR [
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BULK 2 (CP7) POWER PROBLEM (Part 1 of 5)

//9’/956669996644666646666666669666646’

DANGER
LETHAL VOLTAGES are present
in the power servicing area.

Consider ALL CIRCUITS LIVE
until measured otherwise.
CAPACITORS are potentially

‘QQQQQQQQQQQQQQQQQQQQQQQQ\

SAFETY cannot be overemphasize: .

‘QQQQQQQQQQQQQQQQtQQQQQQbS§

NORMALLY A
DEFERRED

MA INTENANCE
CALL

DANGER
POWER MUST BE
DOWN

CP 1 TRIPS

K 2
PROBLEM)

BY THE _TIME

THE CP_TRIPS
REPEATEDLY,
CONSIDER MULTIPLE

FAILURES PROBABLE.
{s] SHORTE!

h > TRIP_THE CP, BUT
explosive devices. CAUSE LOW R NO
WEAR SAFETY GLASSES.

After replacing any capacitor,
reinstall all SAFETY COVERS
7 before powering up machine. R TR FORe For INTERMI TTENTL Y SOL 1DLY
//////////////////////////////////////// EVIDENCE OF BLOWN OUT CP 7 TRIPS
A. Clesclo AND C24-C26
LOCATED UNDER/OR
® SEELOC6, 8 AND 10F NEAR THE W BUS BARS
SOMPONENT LOCATIONS T TIE T
® SEE PWR 71 FOR VOLTAGE ChBAcI RS TOGETHER)
DISTRIBUTION. B. C21-C23 (MOUN
G Sack ‘Wacl oF
BULK 2 NEAI
PRE-LOAD RESISTORS
(50 T) R1-R3 AND
R5-
WITH POWER DOWN, LABEL
JHEN DISCONNECT THEDSL 1P BLOWN YES
CONNECTORS TO CAPACITORS
PERRO-NE SON FOUND l
CaeACIToRS €3]
ARG IO e S Re aaRoSS
CAPACITORS WIiTH AN REPLACE
GHMETER ON THE X1 OHM
LE. A NORMAL BLOWN
CAPACITOR WILL G CAPACITTOR(S)
CAPACITIVE KICK FOLLOWED
BY A RETURN TO INFINITY
IN BOTH DIRECTIONS.
WITH POWER DOWN, a
LABEL ,
DISCONNECT THE PWR 20
ALL FOLLOWING LEADS:
CAPACITORS M7 AND W8 TQ RS.
MEASURE
NORMAL B.W9 AND W10 TO
R6 AND RT7.
MEASURE_ACROSS RS
REPLACE FOR -5.5 QHMS (5
OHM /' .
BAD MEASURE_ACROSS 'R6
CAPACITOR (S) AND_R7 FOR 95-105
OHMS (1 +1=
ALL
RESISTOR
VALUES
CORRECT
RECONNECT
ALL RESISTORS
REPLACE T
BAD RLSI:IOR(S L]
RECONNECT ALL
RESISTORS. WITH POWER DOWN, LABEL, THEN
DISCONNECT THE #OLLOHING LEADS:
A. HEAT SINK 5 TO W7 (AT WT).
B IRANSFORMER SECONDARY
COMMON (3 WIRES) TO ¥8
C. HEAT'SIRK 6 TO WO (AT Wo).
O. TRANSFORMER SECONDARY
COMMON (3 WIRES) TO W10
(AT W10)
GO
o,
PWR 12
PWR 20
Note 1: For troubleshooting, a short is considered 0-1 ohm.
Ensure meter is zeroed before checking for shorts.
3830-2 | BR1000 | 2347164 | | 437402A | 437403 | 437405 | 437414
sea 20f2 | part Number 15Mar72 | 21 Apr72 | 15Aug72 | 44un 73
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DANGER
POWER MUST BE
DOWN

!

BULK 2 (CP7) POWER PROBLEM (PART 1 OF 5)

PWR 70

TB2-6,

WITH POWER DOWN
BULK

NI
THE CAPACITORS TOGETHE

EAR THE S BARS THAT

CHECK THE FOLLOWING
2 CAPACITORS FOR EVIDENCE OF
BLOWN-OUT VENT CAP

A 816 C19 AND C24 Cc26 (LOCATEDYUNDERI

AND TB2-10

l

THE UNIT WILL NOT
POWER UP NORMALLY
AT _THIS PO}

T W1 STA

FOR A CP 1P
CDNDITIDN TO OCCUN

POWER UP THE
UNIT

0
NECESSARY MEASUREMENT
TO BE DE .

DANGER
POWER MUST BE
DOWN

l

B.C21-C23 (MOUNTED ON THE BACK WALL
F BULK 2NEAR_PRE_LOAD RESISTORS
WITH POWER DOWN, (50 WATT) RI-R3 AND R5-R7
LABEL, TH
DISCONREET 3 BHASE
PRINARY FONER INPUT
f

BLOWN
CAPACITOR(S)
FOUND

CP 7 TRIPS

!

WiTH POWER DOWN,
THEN DISCONNECTOTSE

P NOR|

WILL GIVE A CAP CIT
W BY_A

RETURN TO INFINITY.

LABEL ,

CHECK
3

INPUT WIRING FROM

(SEE NOTE 1.)

REPLACE

THE_BAD
CAPACITOR (S)
RECONNECT ALL LEADS

l

POWER UP THE
UNIT

PWR 20

CORRECT THE
PROBLEM FOUND

&

PWR 20

RECONNECT

SLIP_ON LEADS
76 c21, cz2,
AND &23°

WITH POWER
DOWN, RECONNECT

Hi E
PRIMARY POWER
INPUT LEADS.

REPLACE

BLOWN
CAPACITOR(S)

POWER UP THE
UNIT

cp f TRIPS

PWR 20

iNK 5

WITH POWER DOWN, LABEL,
DISCONNECT THE £

A. REAT 3
B.

OLLO'lNG LEADS:
TO WT (AT WT).

TRANSFORMER SECONDARY COMMON
(3 WIRES) T N
REFERENCE SECOND LEVEL DRAWING
ON PWR T1.

THE UNIT WILL NOT POWER UP
NORMALLY AT THIS Pg&gTé BUT

w
(MINIMUM OF 12 SECONDS) ==
OR TR

F
QOCCUR R TO ALLOW ANY
uﬁgESQARY MEASUREMENTS TO BE

CONDITION TO

|

POWER UP THE
UNIT

PWR 72 PWR 73

ONLY FOR EARLY MACHINES (WITH CP7) ‘ PW R 70
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BULK 2 (CP7) POWER PROBLEM (Part 2 of 5) BULK 2 (CP7) POWER PROBLEM (‘PARTZOF 5) PWR 71

SEE LOC 6,8, and 10 FOR COMPONENT LOCATION

*Bulk 2 + 4.5 minimum to sensor
BULK 2 SUPPLY | 45 ;
P-A1A2D02 P-A1E1DOZ
Ferroresonant Transformer T2
i gl
A Connection . B s
B6 10.6 to 12.4V Unreg DC

c6é PWR 160
= ]
Primaries To PS3
Y Bulk TB2 Terminal
5 This type of
YB100/PWR 40 resistor bolted
. to back wall of
Primary Power 2':’:;::?":'“__) CR30 bulk assembly
Input Control Box
AC Line cB2 K8 cP7 CcP6
Filter C A .
,on 9 i Phase —oo—o—-[_]_'—-—— TBI0-1
A 3 o 8 . 1 Input Wiring
Phase —oq—l—o—‘ | l—c o ' o O v:)-l—o-rL‘-o—-{-%—
N uon [ : Shown for 10.6 to 12.4V Unreg DC
| | , 208/230V ac
I l 200V ac Connectors are PWR 270
12 4
| ‘ 4.8, and T810-13
' ' T81
Ph. B8 '——{'_ -6 -5
s e o oa—l—o—' I l-—-c %) o~
a ? 2l ow
£ ' | 188
g | |
8 | |
s ! TB1
- phasel §__O<,__0_FL,_C —o o 3 w _ -
I~ o—0 : €3
5 16 6 8 6 Gf——
Cz“l C25_]. CZ"_L\ 40.5 to 47.5V Unreg DC
No. 2 No. 1 T T "D AN PWR 160
) ENl
5 N N ¢ ® ® To PS3
o AC Gnd B S
o b 7® 15 A% HEAT P-A1A2B08 P-A1E1J09
2 SINK . .
= = A8 6 * Bulk 2 - 39.4V Minimum to Sensor
YB115
.4 1810-10
Vo'
X ;( g k7 405 to 47.5V Unreg DC
O PWR 270

CP17 .

——od—-—o—l I I--———-—.—' T810-3

*These lines normally have the bulk voltage outputs
shown. The minimum value indicated in the line name

is what the sensor requires to consider bulk supplies
normal. PLD sensor card on YB145.

3830-2 |BR1100 |2347165 | |437402A | 437403 | 437405 | 437414 , PWR 71
Sea 10f2 | Part Number 15Mar72 | 21 Apr72 | 15Aug72 | 4Jun73 ONLY FOR EARLY MACHINES (WITH CP7)
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BULK 2 (CP7) POWER PROBLEM (Part 3,0f 5) | BULK 2 (CP7) POWER PROBLEM (PART 3 OF 5) PWR 72

/////////////////////////////////////

PWj PWR

Z | DANGER Z : =
é LETHAL VOLTAGES are present ?
/ in the power servicing area. %
f SAFETY cannot be overemphasized. %
? Consider ALL CIRCUITS LIVE Z
% until measured otherwise. / DANGER DANGER DANGER
/ CAPACITORS are potentially / POWER MUST BE POWER MUST BE POWER MUST BE
7 R explosive devices. f
7 | WEAR SAFETY GLASSES. ? T T
? After replacing any capacitor, %
. D1SCONNECT
7 W betore powering up machine. - 7 W7 moer cows, avo
% STILC REWoveD: MEASORe | 77| SEEBOX ONPWR LEADS FROM W7 AND THE LEADS FROM W9 AND
LSS SIS IS IS SIS SIS SIS SIS SIS LSS S S ACRGSS DIODES ' CR25-CR36 CHEGKING FORER DIODES W8 TO R5. (THE R5 W10 TO Ré AND R7. (Ré
CBORING POR - SHORTS 6B CONNECTION_ON W7 AND R7_CONNECTIONS ON
obeRS AND W8 IS AT C15). W3 AND WI0 ARE AT C26.)
® SEE LOC 6, 8, AND 10 FOR
COMPONENT LOCATIONS. l T
© SEE PWR 71 FOR VOLTAGE
DISTRIBUTION. MEASURE_ACROSS RS MEASURE ACROSS R6
ANY OF OR 4.5 TO 5.5 OHM AND R7 FOR 95 TO
DIODES CR25\_YES (5 OFM +/- 10%) . 105 OHM EACH (100
TO CR36 BAD ALSO CHECK FOR QHM +/-5%)” ALSO
‘ SHORTS TO GROUND. CHECK FOR SHORTS TO
SEE NOTE 1.) .
REPLACE ! (SEE NOTE 1.)
BAD DIODE(S) .
RECONNECT ALL
LEADS
CHECK_FOR_THE FOLLOWING ALL
HIGH RESISTANCE SHORTS ARER TR o7 RESISTOR
TO FRAME GROUND L CORRECT
A-HEAT SINKS 5 AND 6
8- Egﬁ“:gé?gﬁkor DIODES REFLACE R
CR25-CR36 TO GROUND. PWR 20 RS Rg;‘fs%g
GHECK THAT THE MACHINE
60 HZ ONLY. INPUT VOLTAGE MEASURED, REMOVE THE W7 REMOVE
For sg wz, |--[JUMeERS ARETN'M AND W8 8US_BARS %S AND W10 BUS
LOGIC AGREEMENT ; BARS FR
PéGEg veteo, INPUT 0
VOL TAGE JUMPERS AT RECONNECT
T RECONNECT [EADS
(+f-10%}  BULK2TB2 LEADS TO W7 AND AND W10
209V AC 2-4,6-8,10-12 ws
S oresions weAsuRE AcROSS Ench cAUSATSE eROzS.Each
335v AcC 2-1,6-5,10-9 HIGH_RES!|STANCE HEAT SINK
CAPACITOR FOR A SHORT. A NORMAL CAPACITOR WiLL
SHOR T ONG AME SHORTED K NORMAL CABACTTORWILL & Ve N CABAC I IvE LK
GIVE"A CABACITIVE KICK FOLLOWED BY A RETURN TO
THEN RETURN INFINITY INFINITY IN EACH
N EACH umscno ON OIRECTION ON_THE X1 OHM
POWER UP THE X1 SCALE. POWER UP THE LE.
ARE THE UNIT UNIT
INPUT VOLTAGES
MEASURE THE 3 PHASE CHECK THE
INPUT VOLTAGE APPROPRIATE CORRECT THE SHORTED
ACROSS BULK 2 TB2-2 TRANSFORMER AT SINK.
TB2-6, 1B2-2_T0 SECONDAR RECONNECT ALL " INPUT
raz-uo* AND TB2-6 FRAYED on snoavsn EADS TO THE W BUS
To TB2-10. BARS .- REPLACE REPLACE
YES YES
DANGER CP 1 TRIPS SHORTED cP 7 TRIPS HORTED
CP 7 HAS CAPACITOR(S) CAPACITOR(S\
PONER MUST BE BEEN REPLACED
DOWN RECENTLY
BAD 'NO 'NO
THIS MAY HAVE TO BE SECONDARY
MEASURED DURING A
DANGER DANGER Z:?:I:;:Sg::;)x:ﬁ FRsotarion: REINSTALL REINSTALL
N A .
POWER MUST BE ouT) RECONNECT ALL W7 AND W8 BUS W9 AND W10 BUS
REPLACE POWER MUST BE DOWN INPUT LEADS TO BARS BARS
— DOWN THE W BUS BARS,
REPLACE
l TRANSFORMER ASSEMBLY
(T2A, T2B, AND T3C ARE
REPLACE RECONNECT ALC. INPUT
TRANSFORMER comRecT LEADS B ReE v BUS RECONNECT RECONNECT
ASSEMBLY (T2A, T2B : ALL LEADS ALL LEADS
AND T2C ARé A . JUMPERS ON TB2
MATCHED SET).
REFERENCE THE INST 6o
TION_OF THI1S o,
G gl
TRANSFORMERS ARE Go PWR 20
WIRED CORRECTLY FOR T0,
THIS INPUT VOLTAGE.
1 PWR 20

RECONNECT ALL
LEADS
Note 1: For troubleshooting, a short is considered 0-1 ohm.

l Ensure meter is zeroed before checking for shorts.

3830-2 | BR1100 | 2347165 | | 437402A | 437403 | 437405 | 437414 PWR 72
seq 20f2 | Ppart Number 15Mar 72 | 21 Apr72 | 15Aug72| 44un73 ONLY FOR EARLY MACHINES (WITH CP7)
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BULK 2 (CP7) POWER PROBLEM (Part 4 of 5) BULK 2 (CP7) POWER PROBLEM (PART 4 OF 5) PWR 73

////////////////////////////////////// R 10
DANGER
LETHAL VOLTAGES are present CHECKING POWER D1ODES
in the power servicing area.
SAFETY cannot be overemphasized. A uleK CHECK TR SHORTED DIODES
Consider ALL CIRCUITS LIVE DANGER THE SNt Eau'r Pover os? DANGER

REMOVED FROM THE MACHIN
HOLD THE TEST LAMP PROBE ON THE

until measured otherwise.
CAPACITORS are potentially
explosive devices.
WEAR SAFETY GLASSES.
After replacing any capacitor,
reinstall all SAFETY COVERS
before powering up machine.
LS SSLSS IS SIS SIS LS SIS IS SIS SISV o

POWER _MUST BE
POWER MUST BE X
DOWN DOWN

‘QQQQQQQQQQQQQQQQQQQQQQQQQ\

PR
LIGHTING THE L.

‘ttttttkttQQQQQQQQQQQQQQQQQ\

N

CHECK WITH INPUT LEADS W9
THE ABOVE TEST DOES NOT CHECK FOR AND W10 STILL
WITH INPUT LEADS TO S N DIODES AND MOST -— e e - ——— o ] DISCONNECTED. CHECK
8 STILL pem—m— e e e e e e . e — ——— —— ——————— AN BE S _CR
D1SCONNECTED

DIODES CR25-CR3IOFOR FOR SHORTS OR OPENS
SHORTS OR OPENS.

WAVEFORM ON AN OSCILLOSCOPE.

CAUTION:
DO NOT_OPERATE POWER SUPPLY WITH
CAPACITORS OR LOAD DISCONNECTED.

DIODES
CR31-CR36 BAD

SUSPECT DIODES CAN_BE GIVEN A
EM FROM THE

REPLACE
BAD DIODE(S) .

REPLACE
BAD DIODE(S)

NO

M A KNOW
BACK _RESISTANCE SHOULD BE
HIGH, BUT NOT INFINITE.

CHECK

THE FOLLOWING FOR
SHORTS T0 FRASME GROUND:

2. EACHSOLDERE
CONNECTION OF DIODES

CHECK REPAIR
SHORT TO YES
FRAME GROUND TRANSFORMER THE SHORTED HEAT
SECONDARIES FOR SINK. RECONNECT THE
FRAYED OR SHORTED INFUT LEADS TO W7
WIRING. AND Ww8.
SHORT TO
FRAME GROUND

BAD
DIODE (S) JUST
REPLACED

BAD
SECONDARY
WIRE

DANGER
POWER MUST BE
DOWN.

YES HEAT SINK 6 BAD
SHORTE! DIODE(S) JUST
REPLACED

[ P EPLACE < o RECONNECT
RECONNECT INPUT LEADS TO
WIRE INSULATION. TRANSFORMER ASSEMBLY . WS AND W10
INPUT LEADS TO RECONNECT RECONNECT THE INPUT | | (T2A, T2B, AND T2C ARE REPAIR
W7 AND We. INPUT LEADS TO LEADS 'TO WT AND w8 REcoNNéE‘;H?aPa;TLéAns :
SHORTED HEAT SINK.
W7 AND W8. TO W7 AND ws. RECONNECT INPUT CHECK ]
LEADS_TG W9 AND
wi0. TRANSF ORME|
SECONDAR £ FOR
FRAYED OR SHORTED CHECK
N BB T
o LABEL AND DISCONNECT 1 SPT IRIEPING WITHOUT
THE FOLLOWING LEADS: REFER TO_THE (]
1. HEAT SINK 6 TO WS  |------ SECOND LEVEL To, @ 2 AN CFOR SHORTS 07"
. DRAWING ON GROUND OR WINDINGS.
2. TRANSFORMER 71 PWR 20
SECONDARY COMMON (3 PWR 20 BAD
WIRES) TO Wi0 (AT Wi0). SECONDARY
S —— WIRE
THE UNIT WILL NOT
R SORLEY o7
A SATE AP feen
SECONDS) FOR A CP  |------ POWER UP THE ISOLATELAND REE:JIR
TRIP _CONDITION YO UNTT RECONNECT ALL
QECUR; OR TQ ALLOW LEADS .
MEASUREMENT TO BE REPAIR REPLACE
MADE . WIRE INSULATION. TRANSFORMER ASSEMBLY
RECONNECT INPUT (T2A, T2B, AND T2C ARE
LEADS W9 AND WiO. A MATEHED SET.)
RECONNECT INPUT LEADS
TO W9 AND W10,
NO YES
| : |
: Note 1: For troubleshooting, a short is considered 0-1 ohm,
| Ensure meter is zeroed before checking for shorts. ° @
PWR 72 ' PWR 20
Sea_10f 1 _|[part Number 15Mar72 | 21 Apr72 | 15Aug72 | 4Jun73 ONLY FOR EARLY MACHINES (WITH CP7) ‘ ' W R 7 3
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BULK 2 (CP7) POWER PROBLEM (Part 5 of 5) BULK 2 (CP7) POWER PROBLEM (PART 5 OF 5) PWR 74

’///////////////////////////////////////?
? LETHAL VOLTAGES are present é
? in the power servicing area. Z PWR 71
7 SAFETY cannot be overemphasized. 7
/ DANGER . DURING A POWER UP CYCLE MEASURE LABEL AND DISCONNECT
Consider ALL CIRCUITS LIVE Z THE BULK 2 OUTRUT [N oué
4 o il h é POWER MUST BE FOR THE PROPER OUTP THE PROPER SET OF LEADS FOR THE
é until measured otherwise. Z DOWN. l BULK 2 BULK 2 OUTPUT IN QUESTION:
f CAPACITORS are potentially f OUTRUT TO:  MEASURE: VALUE: BULK 2
4 explosive devices. / DANGER  Ps3iev Wi 10 oo ouTPUT D;sgogr'asc;lu).sws
7 BWEAR SAFETY GLASSES. f POWER MUST BE "SECTION)  w8(-) 12.4v DC To: (RE -
% Af laci X 7 DOWN. A. CPIS I. HEAT SINK 5 TO W7
f _ter replacing any capacitor, % 2. SES?}(—)S?V *g(',:l . TO :?.gngc AND CP1e R {’QANSFORMER SECONDARY
Z reinstall all SAFETY COVERS Z | v . " COMNON '\ THREE WIRES)
{
/ before powering up machine. // THE FOLLOWING CAPACITORS 8. cP17 I. HEAT SINK 6 TO W9
YA SSSS SIS S SIS SIS SIS SIS S SIS S FOR BLOWN OUT VENT CAPS: AND CP1B A 2 oimER seconDaRY
1.CleClo AND C24 * COMMON ( THREE
" BERBLA IBRERS S ol
® SEE PWR 71 FOR VOLTAGE T1 E THE CAPACI TORS AND DISCONNECT
BisTAIBUTION. YOLTAC TOGE THER | SLIP-ON CONNECTORS
.C21-C23 (MOUNTED ON AT C21, C22 AND VOLTAGES
THE BACK WAL OF BULK (5N CORRECT
RESTST0RS 450 WATT)
R1-R3 AND R l
MEASURE _THESE FOR _THE BULK 2 OUTPUT IN QUESTION
CAPACITORS "FOR SHORTS OWR 71 MEASURE THE PROPER GROUP OF D10DES$
C22A8I$SR 'ILLOEIC'E A © CHECK SEE BOX ON PWR 73 _ _|FOR™SHORTS OR OPENS:
*CAPACITIVE KICK [CHECKING POWER DIODES BULK 2 OUTPUT TO:  MEASURE DIODES:
FOLLOWED BY A RETURN TO FOR AN OPEN CP W|THOUT
YES BLOWN INFINITY IN BOTH VISIBLE INDICATION. A. CP15 AND CPl6 CR25-CR30
PIREC I RN T S Coli S cPiE  eRsTioede
. IN THE POWER SUPPLY OR
SENSING LOGIC.
REPLACE
THE BLOWN
CAPACITOR
MEASURE THE INPUT
THREE PHASE VOLTAGE THIS MAY HAVE TO CAPACITORS REPAIR
ACROSS BULK 2 TB2-2 | | BEMEASURED DURING CORRECT DIODE (S} BAD
538 3Ye" %a'222 APARTIAL POWER UP OR REPLACE AS
TOZTE 2.10, AND TB CYCLE (BEFORE TIMEOUT) NECESSARY
REPLACE s : REPLACE
N
PWR 20 BAD BAD DIODE (S)
CAPACITORI(S) . RECONNECT ALL
LEADS
|
CHECK THAT THE MACHINE VOLTAGE
RATING TAG, INPU LTAGE MEASURED,
AND THE TFOLLOWING JOMPERS AREIN PWR 20
T60HZONLY. FOR 50| AGREEMENT: .
HZ See LoGicPAGEs == 1nPUT voLTAGE JUMPERS AT BULK RECONNECT
Y8160, YB202. te- 10%) 27182 ALL LEADS FuR 20
10-12
10-11
10-9
FOR THE BULK 2 OQUTPUT IN QUESTION,
DISCONNECT THE PROPER SET OF
CAPACITORS THEN MEASURE FOR
SHORTS OR OPENS :
MEASURE
RECONNECT 5 ; ACROS'S
BULK | SCONNEC
YES cwkg??gagoczu OUTPUT TO: REF PWR T71i: CAPACITOR
c22 AND c23 ' A. CPIS REMOVE W7 BUS  Cl16-C19
EROM CAPACITOR
CP16e BANI
B. CP! 17 REMOVE W9 BUS C24-C26
CP18 EROM CAPACITOR
VE
FOR THE BULK 2 OUTPUT IN QUESTION, PR 1 e R K F Ol LowED By "
CORRECT JUMPERS DISCONNECT AND MEASURE THE PROPER RETURN TO INFINITY IN BOTH
ON BULK TB 2 PRE LOAD RESISTORS: DIRECTIONS ON THE X! OHM SCALE
ouTPUT D1SCONNECT
70: RESISTOR: (REF PWR 71): OMM VALUE:
A. CPI5 RS LEADS AT 4.5-5.5
CP16 W7 AND w8
B. CP11 Ré6 LEADS AT 95-105 EACH
CP18 R7 WS AND W!0
REFERENCE THE INST
1ON_OF THIS CAPACITOR (S}
MA?SAL TO CHECK BAD
TRANSFORMERS ARE
WIRED CORRECTLY FOR
THIS INPUT VOLTAGE RECONNECT
ALL LEADS
REPLACE
BAD CAPQE&;OZ:E} .
PWR 20 RE! COEJ
REPLACE
REPLACE TEASSEQRM%;
ASSEMBLY. | A
BAD PRE-LOAD 728, AND T2C ARE’A
G0 RESISTOR(S) MATCHED SET) .
70
PWR 20 *——] I——————— PWR 20
19 Dec 7 PW R 4
seq 10f2 |PartNo. (2) 9 Dec 75 UNTIL MARCH 26, 1976, UNCLASSIFIED THEREAFTER ONLY FOR EARLY MACHINES (WITH CP7) 7
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CP4 TRIPS (PART 1 OF 6) craTRIPS PART10F6) D\MR 80

7/////////////////////////////////// /? WR 30
7] DANGER 7 |
7 | LETHAL VOLTAGES are present 7 |
f in the power servicing area. é )
f SAFETY cannot be overemphasized. % P 4 TRIPS. PS DINGER
é Consider ALL CIRCUITS LIVE / 15 BIAS SUPPLY POWER MUST BE
VA i 4 oth : % PROBLEM. DOWN.
% until measured ot erwnse.. 7
/ CAPACITORS -are potentially f .
f explosive devices. f PWR 100,180,190,200 l
é WEAR SAFETY GLASSES. é 2102201230,240,250
After replacing any capacitor, 7 S
Z L instail all SAFETY COVERS 7 soLtoLy R
/ before powering up machine. / cP 4 TRIPS ?3355%32 %Sﬁgé AT THE
Tusressrssnsssnmsnsss s s s, ————— [PV e EiE Leao
NORMALLY A PS &, E8 TQ F11. JUMPER:
INTERMITTENTLY | DEFERRED PS 6, E12(LEA
gAINTENANCE PS 7, EB8TOE1T (JUMPER) I
® SEE LOC 10 FOR COMPONENT LOCATIONS I l
® GLt PYWR 85 FOR EXTERMAL CIRCULT MEASURE THE PS 15
AND T OCATIONS QUTPUTS FOR A READING
CA)F;.FROM 16.6 TO 24 VvDC LABEL AND DISCONNECT
) THE FOLLOWING OUTPUT
TB 2-1 1+ IO TB 2-2 (-1 LEADS AT PS 15:
TB 2-3 (+1 TO TB 2-4 (-} B 2-
TB 2-5 1+1 TO TB 26 (-1 18 2-
TB 2-7 (+) TO TB 2-8 (-} ;S S:

I U ———
I UNIT WILL NOT_POWER

UP NORMALLY AT THIS
DANGER POWER UP UNIT ----|POINT, BUT VOU ARE
. POWER MUST BE
DOWN.

TRIP CONDITI ON ONLY

ALL PS
15 QUTPUTS
MEASURE OK

HERE FROM PWR PWR 92
180, PS4)

LABEL AND REMOVE

JUMPER AT PS 5,
TO EW i Dl SCONNECT
LEAD 15, TB

PWR 90

NE | THER OR BOTH

INCORRECT
LEVEL AT

8 2-1 T0
TB 2-8 ONLY
(tOR YOU
ARRIVED HERE
FROM PWR
240, PST)

TB 2-3 70 1B 2-4
{OR VOU ARRIVED HERE FROM
PWR 200, PS5)

POWER UP UNIT
(NOTE 1) DANGER

POWER MUST BE
DOWN.

INCORRECT
LEVEL AT

TB 2-5 TO 1B 2-6
ONLY (OR YOU
ARRIYED HERE FROM DANGER
PWR 92 PWR 220, PS6
POWER MUST BE
YES B 2-2(-) LABEL AND DOWN.
MEASURES BETWEEN DANGER
t6.6 TO 24.0V D1SCONNECT
DC LEAD AT PS 7, E11 POWER MUST BE
DISCONNECT LEAD AT DOWN.
PS 15, TB 2-7
PWR 93 LABEL AND REMOVE
JUMPER AT PS 5,
LABEL AND REMOVE ToElN DlsccmNEc‘r
DANGER EAD ATPSE AT F'S 15,
POWER UP UNIT L 3
Powsgog“s‘r BE (NOTE 1) €12, DISCONNECT
. LEAD AT PS 15,
T8 25
POWER UP UNIT
REPLACE (SEE NOTE 1.)
PS 156 POWER UP UNIT
(NOTE 1.)
GO
T0
PWR 20 PWR 933
YES T8
MEASURI
16.6 T
D
PWR 93
Note 1: Unit will not power up narmally at this point, but
should remain up long enough to make the required
measurement.
3830-2 | BR1300 |4290947 447460 |BM CON F l D EN | lAL
Par 19 De PW R 80
saa_20f2 |PartNo. (2) 75 UNTIL MARCH 26, 1976, UNCLASSIFIED THEREAFTER ~ CP4 TRIPS (PART 1 OF 6)

© Copyright 1BM Corporation 1975

i

N Y Y
NS 4

\k)/ N N

Y ! A A A NANA A NS A TS S N T S ST e s Ty oy
. L Y Y WA N R N S S N N S R j S G s




'CP4 TRIPS (Part 2 of 6)

(x( ( C CCCCCCCCccccccccccccrccccccccccocecec

PS15 BIAS SUPPLY DISTRIBUTION PW R 85

PS15 BIAS SUPPLY DISTRIBUTION PS 15 Bias Supply PRIMARY POWER CONTROL BOX YB165 Torn on of PS under§ -'(Gnd level) YB170
YB100 : . control of the Pwr urn on
iz K8 CP4 - . Sequencing Logic *
f DANGER ? TB1-10 TB2-2 F ol : ~
é LETHAL VOLTAGES are present % }—o | o—o ~o¢—o-] | [O—— ! Common s 1) <E E12
in the power servicing area. VA ; :
? SAFETY cannot be overemphasized. ? l ()
% Consider ALL CIRCUITS LIVE 7 3Phase | $r—o+—o—i$ 20— <EI0 49y 4c
? until measured otherwise. / AC Input | Aux Contact
g CAPACITORS are potentially ? | for PS CP Trip
explosive devices. Indicator -A1A . . PLD
7 WEAR SAFETY GLASSES. Z | " PAGLIZ  »RowBios 12V P-AIEIB02 ¢
? After r'e'pllalcsir}\\gFaé\_,chanS%tEo&s Z | ~ |oveiss) min to Sensor (YB145) Card
reinstall a - - -
? before powering up machine. f 1 TBI-2 TB,I\ 3 TBE\ 3 : 200/208V
Do ii i—0  o—o ° R 02 qoc Tap X
L 220/230/330V =
T T T 703 e Tap AR\ Cea, 8 EN
235/408V ;.
o4 ac Tap ) {E7 PS5
— T 5 AC Gnd V/:SVHLZSV dc
.'j:‘ - Ps 15 & Auto-turnon_—-z__
Bias supp|y # Turn on of PS under Jumpers
CP9, 10, 6 16.6-24V dc #: control of the Pwr
7 (nominal 218V dc)  Seauencing Logic |
. N\ N\
(at TB2 terminals) E/l\4 E/'\2
m
PS 4 31> Qes Qcis 30 <E9 PS 6
O Zg H 60— BI04y avae
ES [ ) %
PS 15 L 8
' Bias Supply e8| é § { -(Gnd level)
E10 || & 2l 14 turn on
EN 1|3 Sl e
Ollles s ik
‘ E141|§ 8| 1E%0 N R
N H I CEl4 E8 BN
3 d| g7
cra 3 M <&z PS7
g s -3V/+1.26V dc
- Qc¢«2
w2 w4 E15@ €4© Q¢! PS 6
m 5 O Oces Qs waw?
:g T Tﬂ + This line normally has the bias
___ voltage of +16.6 to 24 Vdc.
Eg : o ] g 3 The minimum value in the line
€7 See Note 1 b, f_ name (+12V) is what the sensor
Eg X L) e ;o requires to consider the bias
E:(‘) ! g a al E“ supply normal .
< 8|1 E13
E12 1] @ ollS O
Ofllesi|€13 e8] &z
eai a3 \ I E10
g% S
/|8 o| &
Q | E5
| R W—
_J_U Iy ks O
- S pgy
W2 w4 E15@Q €4 S«
Power Supplies are physically inverted on left and right sides
Note 1: Overvoltage card not present if power
supplies at EC 716230 or later.
BR1400 | 4290948 447460 0
N rar—alrr IBM CONFIDENTIAL PWR 85
4 UNTIL MARCH 26, 1976, UNCLASSIFIED THEREAFTER PS15 BIAS SUPPLY DISTRIBUTION
© Copyright 1BM Corporation 1975 ,
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CP4 TRIPS (PART 3 OF 6)

//////////////////////////////////////

DANGER

LETHAL VOLTAGES are present
in the power servicing area.
SAFETY cannot be overemphasized.
Consider ALL CIRCUITS LIVE
until measured otherwise.
CAPACITORS are potentially
explosive devices.

WEAR SAFETY GLASSES.

After replacing any capacitor,
reinstall all SAFETY COVERS
before powering up machine.
TLSLSSS LSS S SS LSS S S SIS SIS S S5

NANNUNNNNNNNANNNNNNNNNANNNNN
\\\\\\\\\\\\\\\\\\\\\\\\\‘Q\

N

N

PWR 80

DANGER

POWER MUST BE
DOWN

REMOVE THE
REGULA
CARD(S) FROM PS
6

TOR

CP4 TRIPS (PART 3 OF 6} PWR 90

DANGER

POWER MUST BE
DOWN

REMOVE THE

REGULATOR
CARDtS) IN PS 7

(SEE NOTE 3)

DANGER DANGER (SEE NOTE 3)
PQVESOgL&SY BE POWER UP UNIT PO‘E[R)OP'AI’:‘)ST BE
® SEE LOC 10 FOR
COMPONENT LOCATIONS. (SEE NOTE 2)
® SEE PWR 85 FOR
EXTERNAL CIRCUIT
AND LOCATIONS.
POWER UP UNIT POWER UP UNIT
1hles (SEE NOTE 2) (SEE NOTE 2)
RECONNECT vES LABEL
THE LEAD AT PS 15, THEN DISCONNECT THE
TB 2-3. CONNECT THE AC INPUT LEADS AT
JUMPER AT PS 5, E8 PS 165 (TB t). (SEE
TO Ett PWR 85 FOR TERMINAL QUTPUT
LOCATIONS .}
l Y l
PWR 91
DANGER
DANGER REPLACE REPLACE DANGER
POWER UP UNIT PO'ESOwﬁsT BE POWER UP UNIT POWER MUST BE REGULATOR REGULATOR POWER MUST BE
(SEE NOTE 2) (SEE NOTE 2) DOWN CARD(S) IN PS 6 CARD(S] IN PS 7 DOWN
(SEE NOTE 3) (SEE NOTE 3)
REPLACE
RECONNECT
YES PS 6 REPLACE PS 17
LEAD AT PS 15
A0 BOnRECT tres P P!
LE D AT PS 4, El12
J T — —
YB100
XBleS
PWR 91
DANGER SCOPE /METER DANGER
DANGER DANGER
POWER MUST BE TO CHECK THE AC POWER MUST BE
DOWN INPUT WIRING FROM DOWN POWER MUST BE POWER MUST BE
PWR 91 PS 15 BACK TO CP 4 DOWN DOWN
RECONNECT CHECK REPLACE
THE LEAT AT PS 15, y EEN PS 15 R UCATOR R REQUCATOR
TB 2.5. CONNECT THE LB S AN GH LEAD . CARD(S) FROM PS CARD(S] FROM PS
FAULT ND.
LEAD AT PS6. E12 REPL. ACEO P 4 (SEE NOTE 3) (SEE NOTE 3)
(SEENOTE
DANGER RECONNECT
POWER UP UNIT POWER MUST BE LEADS AT PS 15,
(SEE NOTE 2) oown LEADS | JUMPERS TOAT WERE POWER UP UNIT POWER UP UNIT
DISCONNECTED ON PS 4, (SEE NOTE 2 {SEE NOTE 2)
, 6, AND 7
TP
CURRENT IN
YES CORRECT THE NO PS 15, TB 2-1! YES
PROBLEM FOUND te 2-2
iy
Note i: For troubieshooting, a short is consid- SPEC L] Y
ered 0-1 ohm. NO DANGER REPLACE REPLACE DANGER
! POWER MUST BE REGULATOR REGULATOR POWER MUST BE
DOWN CARD(S) IN PS 4 CARD(S) IN PS 5 DOWN
Note 2: Unit will not power up normally at PUR 91 DANGER RECONNECT (SEE NOTE 3) (SEE NOTE 3)
this point, but should remain up long enough POWER MUST BE ALL LEADS
to make the required measurement or observe
a CP trip. L REPLACE REPLACE
GO PS4 T PS 5
Note 3: Some power supplies have two cards %o ADJUS .
RECONNECT PS REGULATOR - IN
(one a regulator, the other overvoltage). If PWR 20 L AFFECTED . |
o LEAD AT PS 15, TB
there are two cards in the power supply re- 2:7. CONNECT THE
JUMPER AT PS 7,
move them both. If the measurement comes E8TO E11.
within specifications, insert one card at a I
time until the shorted card is found.
PWR 20
38302 | BR1400 | 4200048 | |447a60 IBM CONFIDENTIAL
Part No. ()| | 19 Dec 75 PWR 90
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CP4 TRIPS (PART 4 OF 6) ' CP4 TRIPS (PART 4 OF 6) PWR 91

P
.
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7 | DANGER %

% | LETHAL VOLTAGES are present 7

2 in the power servicing area. Z DANGER DANGER

SAFETY cannot be overemphasized. 7, :

? Consider ALL CIRCUITS LIVE ? POMERown € oMo B DA —oancen__

Z until measured otherwise. Z Bown R o

4 CAPACITORS are potentially 4 I 1

7 || explosive devices. Y 1 1

7 I WEAR SAFETY GLASSES. Z LABEL LABEL

f After replacing any capacitor, é ng ?lacom:sg'rﬁugs Fsrfg'%gcggr‘«gg'rgngs LABEL LABEL

% [ reinstall all SAFETY COVERS Z FOLLOWING LE 5 YT —— ——

é before powering up machine. Z 'é,Eég 1. E8 TQ ELl (JUMPER) FOLLOﬂlNGSQ:.EADS AT PS A NI

7 /A 3. E10 3. E7 FROM PS 15 1. Ele TQ Elz (JUMPER). ) €110 E8 (JUMPER)
3. E10. 3 E7TOPS 15

* SEELOC 10 FOR COMPONENTS l l L T

® SEE PWR 85 FOR EXTERNAL

CIRCUIT AND LOCATIONS POWER UP UNIT POWER YR UNIT POWER UP UNIT
P?SVE“E‘;\JB;EUNT (SEE NOTE 1)

CP4_STILL
TRIPS
YB165 YB165 YB165 YB165
XB110 YBLI10 B 10 YBLI10
DANGER SCOPE /METER DANGER SCOPE /METER DANGER SCOPE /METER DANGER SCOPE /METER
POWER MUST BE TO ISOLATE A SHORT POWER MUST BE TO ISOLATE A SHORT POWER MUST BE TO ISOLATE A SHORT POWER MUST BE TO ISOLATE A SHORT
DOWN IN_THE WIRING DOWN IN_THE_WIRING DOWN IN_THE_WIRING DOWN THE_WIRING
BETWEEN PS_15, T8 BETWEEN_PS 15, T8 BETWEEN PS 15, TB BETWEEN PS 15, T8
2-1 AND_TB 2-2'AND 2-3 AND_TB 2-4'AND 2-5 AND TB 2-6"AND 2- T8 2-8'AND
PS 4, E9 AND EI0 PS 5, E7T AND E14 PS 6, E9, AND E10. PS 7, €71 AND E 1 4
RECONNECT DANGER RECONNECT DANGER RECONNECT DANGER RECONNECT DANGER
LEADS AT PS 4, POWER MUST BE LEADS AT PS § POWER MUST BE LEADS AT PS 6 POWER MUST BE LEADS AT PS T POWER MUST BE
€12, E9, EI0 DOWN El4, E1, E8 TO DOWN ES, E10, AND DOWN EVl, El4, AND DOWN
El1 El4 TO E12. E7
CHECK FOR A CHECK FOR A CHECK FOR A CHECK FOR A
REMOVE SHORT BETWEEN REMOVE SHORT BETWEEN REMOVE SHORT BETWEEN . REMOVE SHORT BETWEEN
REGULATOR LEADS AND EACH REGULATOR LEADS AND EACH REGULATOR LEADS AND EACH REGULATOR LEADS AND EACH
CARD(S] IN PS 4 LEAD TO GROUND CARD(S] IN PS 5 LEAD TO GROUND CARDI(S] INPS 6 LEAD TO GROUND CARD(S] INPS 7 LEAD TO GROUND
ISEE NOTE 2)) (SEE NOTE 3.) (SEE NOTE 2)) (SEE NOTE 3 (SEE NOTE 2)) (SEE NOTE 3 (SEE NOTE 2) (SEE NOTE 3)
CORRECT CORRECT CORRECT CORRECT
POWER UP UNIT POWER UP UNIT POWER UP UNIT POWER UP UNIT
QUER WP UN! PROBLEM FOUND QUER Le I PROBLEM FOUND. AERGTET PROBLEM FOUND {SEE NOTE 1)) PROBLEM FOUND
RECONNECT RECONNECT RECONNECT RECONNECT
YES NO YES
ALL LEADS ALL LEADS ALL LEADS CP 4 TRIPS ALL LEADS
< DANGER DANGER
POWER MUST BE POWER MUST BE
DOWN
DOWN !
REPLACE DANGER REPLACE DANGER REPLACE G0 REPLACE o,
To,
REGULATOR POWER MUST BE | PWR 20 REGULATOR POWER MUST BE | PWR 20 REGULATOR REGULATOR
CARD(S] IN PS 4 DOWN CARD(S] INPS 5 DOWN CARD(S] IN PS 6 CARDIS] INPS 7
(SEE NOTE 2) (SEE NOTE 2) (SEE NOTE 2) PWR 20 (SEE NOTE 2) PWR 20
REPLACE REPLACE
PS 6 PS 1
REPLACE REPLACE I
PS 4 PS 5
. . . . ~CUR_20 l
Note 1: The unit will not power up normally at this point, but AbousT
] i ] I you are looking for a CP 4 trip condition only. T REGULATOR
ADJUST .
Note 2: Some power supplies have two cards (one a regulator, AFFECTED
PS REGULATOR SEE
AFFECTED —~— 6% 50 the other overvoltage).
If there are two cards in the power supply, remove !
them both. If the CP stops tripping, insert one at a time
until the shorted card is found. Go
. . . TG,
@ Note 3: For troubleshooting, a short is considered 0-1 ohms.
PWR 20 Ensure meter is zeroed before checking for shorts. PWR 20

3830.2 [BA100 [aze0ese | [a74%0 IBM CONFIDENTIAL ernmseanreors PWR 91
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LSS SIS LSS LSS LSS LSS S LSS S LSS LSS S S
DANGER
LETHAL VOLTAGES are present
in the power servicing area.
SAFETY cannot be overemphasized.

N

\\\\\\\\\\\\\}\\\\\\\\\\\\

f
%
%
7
% W Consider ALL CIRCUITS LIVE
? until measured otherwise. SEo T e CHECK THE BS_ 15 JNEuT TR e MEASURE THE FOLLOWING
7 [ CAPACITORS are potentially YoLTAGE RATING TAG T0 | BS 15,8 1o ;e_;ganée) 0 e 157 uTPUTS Wi
? xgx’:\gfgé’f?bmssrzs 6L T Ate 5r e S MACHINE OR'TB :5(:”T0; 8,1 g"ﬁso
4 After replacing any capacit(;r,
é reinstall all SAFETY COVERS Z T
% B before powering up machine.
7 /////////////////////////////////////
MO witinShec
© SEE LOC 10 FOR COMPONENT LOCATIONS. { REPLACE
® SEE PWR 85 FOR EXTERNAL YELES CP 4

CIRCUIT AND LOCATIONS.

CHECK THAT THE 208/230V

208V
AND 230V
MEASUREMENTS
REVERSED

—EO .07 amps p/p

CORRENT PROBE FOR MEASURE PS 15'S OUTPUT W
THE SCOPE YOU HAVE. WEASORE 1RE’ CLRRENT IN \;" \\//-\\//\
Y8100 YB16S T THE MAXIMUM CURRENT |--- |EACH OUTPUT LEAD:
— MEASURED SHOULD BE
CHECK 208 230V DANGER 0.7 AMPS oc AND NO 18 2-1, TB 2-2, 1B 2-3, i
ACT- 10 1 MORE THAN TB 2-4, TB 2-5, TB 2-6.
INPUT TO THE POWER MUST BE BORE A ShER | MPOSED TB 2-7, AND TB'2-8. .
CONTROL UNIT AT DOWN VOLTAGE FOR A PEAK CURRENT oF —-0.74 ompsdc L 0.7 omps dc
CBY TERMINALS RATING_TAG_AND 0.74

1 B 1
CONNELTIONS
AGREE.

CHANGE THE PS 156 DANGER
INPUT TAPS ON OUTPUT CURRENT
PS 15, TB 1 DANGER DANGER LEVELS MEASURE POWER MUST BE
AGREE WITH T WITHIN SPECS DOWN
INPUT VOLTAGE POWER MUST BE POWER MUST BE
DOWN DOWN
YB100 l l
18168
ORM THE SCOPE /METER REFER TO THE_INST REPLACE REPLACE
CUSTOMER OF THE SECTION_OF THIS THI T8 2-1 OR TB 2~ T8 2- 1 OR T8 2-8
IMPROPER _ INPUT TO ISOLATE THE MANUAL TO CHECK CONNECTION ON PS PS 15 (TO PS 4) OUTPUT THAT 7) PS 15
VOLTAGE TO THE CHANGE _IN VOLTAGE THAT THE OTHER 15, 7B 1 IN DID NOT MEET
UNIT FROM THE PUT VOLTAGE TAPS_ARE ACCORDANCE WITH SPECS
LINES TO PS 15 CORRECT FOR_THIS CFEALD PAGE YB165
INPUT VOLTAGE
CORRECT REFER TO THE_INST RECONNECT PWR 90 @
SECTION _OF THIS
PROBLEM FOUND MANUAL TO CHECK ALL LEADS PWR 20
THE OTHER T8 2-3 OR B 2- T8 2- 5 OR TB 2-6
VOLTAGE TAPS_ARE (TO PS OUTPUT THAT 6)
CORRECT FOR_THIS DID NOT MEET
INPUT VOLTAGE SPECS

PWR 90 PWR 90
Go
TO,
PWR 20
3830-2 BR1500 |4290949 447460 0
Seq 20f 2 Part No. (2) 19 Dec 75 |BM C NFIDENT'AL PWR 92
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CP4 TRIPS (PART 6 OF 6) CP4 TRIPS (PART 6 OF 6) PWR 93

p
7//////////////////////////////////////¢
7 DANGER 7
/ LETHAL VOLTAGES are present ?
/ in the power servicing area. %
g SAFETY cannot be overemphasized. % DANGER DANGER DANGER DANGER
% Consider ALL CIRCUITS LIVE % SOWER WUST BE FOWER MUST BE FOWER MuST BE POMER MUST BE
% until measured otherwise. f DOWN DOWN DOWN DOWN
/ CAPACITORS are potentially %
4 explosive devices. f l l 1 1
% I WEAR SAFETY GLASSES. Z i
f After replacing any capacitor é RECONNECT RECONNECT RECONNECT RECONNECT
\ THE LEAD AT PS THE LEAD AT PS THE LEAD AT PS THE LEAD AT PS
? reinstall all SAFETY COVERS Z e LEAD AT, E LEAD AT,  LEAR AT, T5, 18 211
%, B betore powering up machine. //
&//////////////////////////////////// 7 l
® SEE LOC 10 FOR COMPONENT LOCATIONS ABE|
eSS 3 L L
HRET RRBUBERTISNE LABEL .
LABEL LABEL THEN D1SCONNECT THE
THEN DISCONNECT THE FOLLOWING LEADS AT PS
FoCLoRzg LeA0s A7 BSOS AT FELORIRELREE I e
TH 55 OLLOwIRG & 2. ET (LEAD FROM PS 15
2. E10. 1. El14, 1. ES. ONLY!) .
2. ET (LEAD FROM PS 5 2. E10.
ONLY) I ‘
P R UP UNIT POWER UP UNIT
POWER UP UNIT POWER UP UNIT %}%’E N(L;TEU)J» (SEE NOTE 1}
(SEE NOTE 1) (SEE NOTE 1
YB165
YBIIQ
SCOPE /METER DANGER SCOPE /METER DANGER SCOPE /METER DANGER SCOPE /METER DANGER
TOISOLATE A SHORT PCWER MUST TOISOLATE A P TO ISOLATE A SHORT POWER MUST BE
INWIRING BE TWEEN O Sown ! INWIRING BETWEEN : PO"E oW T BF T ROFAEE Wi TN OV Bown T BF IN_THE WIRING DOWN
21 AN% TB 2 2 AND ™8 2’ AA?\ID PS5 E7 BETWEEN PS 15, 1B BETWEEN PS 15, 1B
PS4, E9AND E 10 AND E14 2-5 AND _TB 2-6 AND 2-1 QND T8 2-8 AND
{SEE NOTE 3) {SEE NOTE 3.) PS 6, ES AND E1O l PS , ET AND E1 4
l l 1 RECONNECT l
DANGER RECONNECT DANGER RECONNECT DANGER THE FOLLOgéNE LEADS AT DANGER RECONNECT
POWER MUST BE PS 4 LEADS POWER MUST BE PS 5 LEADS E!4, POWER MUST BE 1. E9: POWER MUST BE FOLLOWING LEADS AT
DOWN E12, E9, AND DOWN E7, AND E8 TO DOWN 2. E10. DOWN H
ENd Et] (JUMPER| . 3. E12 TO ET4 {JUMPER) . El11, E14, AND ET
CHECK FOR A HIGH CHECK FOR A HIGH CHECK FOR A HIGH CHECK FOR A HIGH REMOVE
RESISTANCE REMOVE RESISTANCE : REMOVE TR A 1G REMOVE RESISTANCE
SHORT BETWEEN - REGULATOR SHORT BETWEEN REGULATOR SHORT BETWEEN REGULATOR SHORT BETWEEN REGULATOR
LEADS AND £EACH CARD(S) INPS 4 LEADS AND EACH CARD(S) INPS § LEADS AND EACH CARD(S) INPS 6 LEADS AND EACH CARDIS) INPS 7
LEAD TO GROUND (SEE NOTE 2 LEAD T GROUND (SEE NOTE 2.} LEAD TO GROUND (SEE NOTE 2.} LEAD TO GROUND (SEE NOTE 2}
CORRECT CORRECT CORRECT CORRECT
POWER UP UNIT
"R
RECONNECT RECONNECT RECONNECT RECONNECT
ALL LEADS ALL LEADS. ALL LEADS ALL LEADS
REPLACE REPLACE REPLACE REPLACE
REGULATOR REGULATOR REGULATOR REGULATOR
CARDIS] IN PS 4 CARDIS) INPS & CARDIS] INPS 6 CARDIS] INPS 7
(SEE NOTE 2) (SEE NOTE 2,) (SEE NOTE 2)) (SEE NOTE 2)
l DANGER BANGER DANGER DANGER
Note 1: Unit will not power up normally at this point, PWR 20 Powegowm BE PWR 20 Powegowsr BE Powsgowusv BE PWR 20 Powsgoww BE
H N
but should remain up long enough to make PWR 20
the required measurement. l [ ‘
Note 2: Some power supplies have two cards (one a l ADJUST
regulator, the other overvoltage). If there are ADJUST SEE REPLACE Py ———e gsv £ REPLACE
two cards in the power supply, remove them REPLACE PS REGULATOR = %VR REPLACE PS & AFFECTED 50 PS 1
both, If the measurement comes within specifi- PS 4 PS &
cations, insert one at a time until the shorted |
card is found. | I
Note 3: For troubleshooting, a short is considered 0-1 ohm.
Ensure meter is zeroed before checking for shorts. PWR 20 PWR 20
3830.2 | BR1600 | 4290050 | [ 447460 IBM CONFIDENTIAL
sea 10f2 |PartNo.(2)| | 19 Dec75 ; PW R 93
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POWER SEQUENCE PROBLEM (PART 1 OF 7)

%1 DANGER

in the power servicing area.

until measured otherwise.
CAPACITORS are potentially
explosive devices.

WEAR SAFETY GLASSES.
After replacing any capacitor,

before powering up machine.

RN NNNNNANANANNNANANNNNNN

® SEE PWR 105 FOR COMPONENT
AND TERMINAL LOCATIONS
® PARENTHETICAL INFORMATION

BENEATH DECISION BLOCK
IS LINE NAME

V/////////////////////////////////////

LETHAL VOLTAGES are present

SAFETY cannot be overemphasized.
Consider ALL CIRCUITS LIVE

reinstall all SAFETY COVERS
Y SSSSSSSSS IS LSS SIS IS TS SIS SIS S

NN

N

INDICATOR
DRIVER SECTION

POWER
SEQUENC ING
PROBLEM

TURN ALL DRIVE
START/STOP
SWITCHES TO

STOP

ATTEMPT TO POWER UP
THE CU WITH
OPERATOR CU POWER
ON SWITCH ON METER
PANEL

POWER-ON
LIGHT TURN ON
AND STAY ON

PRESS POWER OFF

P-A1B1G04
GOES PLUS

P-A1D1B02
GOES TO +3V

DC
(NOTE 1)

Y A-B252J11
NO P-AIDIGO3 GOES TO +1.0
GOES MINUS T0 .4V

+1
C

(+DC READY'
SCRID DRI1VE) |NO SHOULD TURN DC

READY INDICATOR
ON

REPLACE

P-A1DI A-B1T4J05 GOES YES
MINUS (-0.24 TO
-1.26)
{-DC READY
LATCHED)
o]
@ PR 141
PWR 20 REPLACE CARD

A-B1T4

SCOPE

MEASURE FOR THE
FOLLOWING LEVELS AT
THE POWER SEQUENCING
LOGIC BOARD P Al THE
REQUESTED LEVEL
SHOULD OCCUR SOMETINE
PRIOR TO THE 8 19
SECOND TURN OFF
POWER UP EACH TINE
AND MEASURE FOR THE
REQUESTED LEVEL

POWER SEQUENCE PROBLEM (PART 1 OF 7)

l

CHECK FOR THE FOLLOWING
MINIMUM BULK 1t DC VOLTAGE
LEVELS AT THESE POINTS:

MINIMUM [MEASUREMENT [OUTPUT
VOLTAGE POINT 10
1. + 5.3V] P-AEIJI0 PSs 7
2. + 5.3V} P-AEIJI] PS 5
3. + 5.3v] P-AEIDI3 PS &
4. +10.4V] P-AE1J06 PS 4

ALL
VOLTAGES
ABOVE THE
MINIMUM

LEVEL

PWR 65

CHECK FOR THE FOLLOWING

MINIMUM DC VOLTAGE LEVELS

AT THESE POINTS:

MINIMUM MEASUREMENT OUTPUT TO
VOLTAGE POINT PS 3 +DRIVES
1. +_ 8.9V -AIEID02 +6V SECTION
. =39.4V P-AIE1J09 -36V SECTION

PWR 100

{~BULK
WITH THE POWER SUPPLY
SEQUENCE PANE| NORMAL )
LAMP TEST/RESEL---

SWITCH _PUSHED
TO TEST

REPLACE CARD
P-A1ID!

REPLACE CARD
A-B252

P-A1F1D06
GOESTO +12Vv
(NOTE 1)

THE LIGHT WILL
EITHER STAY ON
PERMANENTLY OR WILL
TURNOFF AFTER 8 19
SECONDS

P-A1C2813
GOES TO +35V
[a]o}

(+INDICATOR TEST SWITCH) REPLACE CARD

P-A1B}
REPLACE REPLACE THE FOLLOWING
' LEVELS SHOULD OCCUR
LAMP _TEST P=ALFY | PATEIBOS DURING THE LAST 0.7
SWITCH MEASURES SECOND OF THE TIME
POWER ON BETWEEN 349 AND DELAY
371V DC
! J (%)
YB144 REPLACE
PWR 20 -
P-A1C2010 PoAIE!
ve 144 NO +1.25V YES
R PUSH THE CE PA1C2D12:3.0V
PWR 30 ngé?ﬁbagoggg BOTH GOOD REPLACE
PS7 P-A1C2 (+TURN ON
PUSH-BUTTON i +ALLOW 6V
REPLACE CARD CIURN 0N PWR 280 PWR 280 v FOR_1/0
P-AIC2
P AIC2B03 ), HiK)
IS MINUS YES :’.()\Ilf?bl’\l :ll)
(NOTE 2) NOTE T
DC READY
LAMP COMES ON (3'(/U?3N5(\)/N PWR 20
Yg141 ocy NORMAL )
REPLACE
i ~TURN ON -
REPLACE CARD $3) P-AID! coes' 28%13v DX
PWR 31 P-AID! >
Y { TURN ON« TEST
+ v
ISCOPE 35 (-K2 PICKED! o5sT e
MEASURE FOR THE .
FOLLOWING LEVELS AT 4-————’ PWR 280 YB110 PWR 280
ITHER THE P -
SEQUENCING LOGIC BOARD REPAIR REPLACE REPLACE
. Y6U MAY L’:SE T0 ﬂAli OPEN FROM P-AIDY P-AIC2 NO GEEQ’?(’)D:ZV YES
Note 1: Logic Levels R T0A20 SESWARTER on P A1C2B03 TO PS6 oc
For power sequence logic (P-A1 Board YB pages) a plus (+) TG, ZEE IF THE DESIRE £12
level equals + 2 to + 12V dc. A minus level equals ground - | SENSOR REF
to +0.29V dc. Any exceptions to this will be indicated in | VOLTAGE +5.9V DC!
the flowchart decision block. | +TURN ON_+6V
. . . o . . FOR 1/0 CHL INTEREACE
Note 2: When operating normally; this line will be minus (gnd) with . . p— <9 REPLACE REPLACE
power off. On pushing power on and when K8 is heard REPLACE CARD EPL P-AIE P-A1BI
picking, the line will go plus for an instant and then go minus P-A1DY P-A1B1 PWR 20
to turn on the power supply. When power off is pushed, the
line will go plus until K8 is heard dropping, at that time the I I
line will slowly decay to a minus (gnd) level over approxi-
mately a five (5) second period.
3830-2 | BR1600 |4290950 | | 447460 IBM CONFIDENTIAL
20f2 |PartNo. (2) 19 Dec 75 R SEQUENCE PROBLEM (PART 1 OF 7) ~
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POWER SEQUENCE PROBLEM (Part 2 of 7)

3830-2 POWER SEQUENCE
THEORY AND LOCATIONS

As long as the control unit is connected to the ac supply
source and circuit breakers are normal, 24V dc and 12V dc
are available at the power sequencing logic panel.

Two Step Process to Produce
Final Regulated Voltages

The power supply area produces accurately controlled
voltages in a two step process. Bulk supplies 1 and 2
produce six partially regulated dc voltage outputs at
levels considerably higher than eventually required.
Several highly accurate voltage regulator units (referred
to in the diagrams as PS 3, PS 5, PS 6, etc.) produce
final regulated voltages from the bulk voltage outputs.

Power supply regulators PS 4, PS 5, PS 6, and PS 7 each
have terminals which are used for on-off control of the
individual supply. When these terminals are jumpered
together, normal output voltage is produced. When the
connection between the terminals is removed, output
voltage goes to zero. Voltage turn on of PS4 and PS 6 is
accomplished remotely by connecting the terminals
together with a relay driver-type circuit located in the
power sequencing logic area. Power supply regulator PS 3
differs from the other regulators in its method of turn
on/turn off. In this supply, a particular terminal must be
grounded to remove the output voltage. The supply is
remotely turned on by opening the ground connection to
the terminal with a relay driver-type circuit located in
the sequencing logic area.

Turn on terminals for power supply regulators PS 5 and
PS 7 are permanently jumpered at the supply itself.
The output of these supplies is dependent on the bulk
supplies, which are controlled by a contactor in the ac
line (K8).

Power Supply Sequencing
for CU Control Storage

Contactor K8 applies ac to the inputs of the bulk supplies.
The output voltage of PS 7 begins to rise as its bulk
voltage input rises. When the voltage reaches a certain level,

a special voltage sensing circuit turns PS 6 on (-3/+1.25V dc).

Controlled Delay in 6V
Supply

The 6V dc supply to the channel interface is turned

on only when: (1) bulk supply voltage outputs are normal,
PS 4 is up, and all thermals are normal; and (2) approxi-
mately 12 seconds delay has elapsed following initiation
of start sequence.

Timer Operation for Power-Up Sequence
Control and Automatic Verification

The principal events in the power up sequencing of the
control unit are controlled by a timer consisting of two
delay units in series. The timing action is initiated by
the closure of the K1-1 points.

The first output of the timer occurs after a delay of
approximately 12 seconds. This output allows turn on

of the 6V supply (which supplies the channel interface
area). The second output occurs approximately 0.7
seconds later. It tests for presence of all bulk supply
voltages and 6V dc. This test is even more comprehensive
in that the turn on of the 6V supply is contingent upon
proper output of other power supplies and thermal contact
conditions. The DC Ready (to control unit) light on the CE
panel is also turned on at this time if voltage output and
other conditions appear to be normal in the power area.

Anti-Recycle Latch

The anti-recycle flip-flop is set each time the system
power on stepper switch initiates a power on sequence.

It remains set until the stepper switch contacts open.
When K1 drops, it cannot be picked up again until the
anti-recycle flip-flop is reset. This reset occurs only when
the stepper switch contacts open.

Voltage to be Expected at
the Output of a Relay Driver

The output of a relay driver circuit will measure: (1) ground
if the driver is in the “‘on” condition or the relay circuit
itself is open (therefore no 24V), or (2) 24V if the driver

is in the “off” condition and the relay circuit is complete

to the 24V source.

BR1700 | 4290951
sea 10f2  PartNo.(2)

3830-2 447460

19 Dec 75
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3830-2 POWER SEQUENCE THEORY AND LOCATIONS

PWR 105

Tabs
patF1 114 P-A1A1
Tabs
1-4 -[ Conn 1
Tabs
K2
K3 \ 19-21
K5 Tabs
K10 K4\ 22-34
K11 ~
Tabs
5-10 c )
TB1 onn
CP7"\*
CP8 =
Tabs
CcB2 15-18
(Mainline) 23FD
AC Control R1
Board (Triac)
CP9,10,6*
¢
@ T1-TB1 |
Power Control Box - Y
T r Y
4V d U abs
AC Gnd 2 (24V de) T
(early machines) ; |
T1-TB2 b : Test/Reset
*Not on late machines. Switch
C1 c2
Power Sequence Box
Coil Logic | Contact Logic Card
Relay Functions Page Logic Page Position Function/Logic Page
K1 Power up sequence pick relay YB120 YB120 P-A1A1 12V dc regulator (YB143)
K2 Power up sequence hold relay YB120 YB120 P-A1B1 12 and 12.7 second timers, 6V sensor (YB146)
K3A Auxiliary power up sequencing complete YB121 YB121
relay. (with two channel switch addition)
Ka Facility power up sequencing complete relay YB120 YB120 P-A1C2 Memory power sequencing (YB144)
K5 EPO control relay YB120 YB120 P-A1D1 Power sequencing condition control {YB140 and 141)
K6 MPL File dc relay YB120 YB121 P-A1E1 PLD sensor card (YB145)
K7 AC to cconvenience outlet YB120 YB101 P-A1F1 Indicator driver card (YB142)
K8 Distribute ac to control unit YB120 YB100
K10 MPL file K11 controller relay YB120 YB100
K11 AC to MPL file YB120 YB120
K13 Use Meter controtler (41V ac to use meter) YB121 YB121

IBM CONFIDENTIAL

UNTIL MARCH 26, 1976, UNCLASSIFIED THEREAFTER

3830-2 POWER SEQUENCE THEORY AND LOCATIONS PWR 1 05




R

POWER SEQUENCE PROBLEM (Part 3 of 7)

Y

2z ///////////////////////////////

2 POWER SEQUENCE PROBLEM (Part 3 of 7) P
LTAGE SEQUENCING LOGIC 7, This diagram is intended for instruction only. é CP10%* W R 1 1 O
////D/:\/I/V//G//E//F(///////////////////////% 7 Use machine logics for troubleshooting and scoping. / “+24V dc O—-0¢— T1-TB2-1
7 Z TN
% | LETHAL VOLTAGES are present é NOTES: 666 i
% in the power servicing area. % 1. Cards shown on this page are located 2. Normal logic levels: 1-10  *24V dc Tabs cPs cp6”
f SAFETY cannot be overemphasized. % C ’ Up +2 12\?d ’ PO—@- B T1-TB2-2
é Consider ALL CIRCUITS LIVE 7 in Frame 01, Gate-P, Board A1 STt
% until measured otherwise. f 3. P |Wr" i hc h . logi
% CAPACITORS are potentially % Cord Logic . ho armfes s ow? at the var xf)usd ogic blocks are YB120 Conn
7 || explosive devices. Z Locations Page 4 ISLO;E 0 T‘()trma power up conditions . Tab 21 §1-14 _ +12V Regulated to
7 I WEAR SAFETY GLASSES. Z : pin interconnection: Sequential Starter
Z Z YB135 quential Starter Card
/ After replacing any capacitor, % Al YB143 ° System EPO Relays
é reinstall all SAFETY COVERS 2 Bl YB146 D12 (Points in Parallel) K5-
% before powering up machine. V/ c2 YB144 pwRr| Tab 20 < CE Power On-Off Switch Pick
DTS I I A LI I A IS A1 0007557 DI YB140-YB141 1LY R H:APANS 12V Supply bC 1-1 P 1-2 On Cone Relay
o.Bulk 1CP 12 +53V min to Sensor* _J10 El YB145 Bl Al Regulator g N EC 1-8 2=9
A2807 A Fl YB142 Tab 19 \ ' EC 1-E ot
A2B?OBulk 1 CP 13 +5.3V min to Sensor* J11 LD 12V de ° Tab 16 4\03 o Off K
Wlad - nn
o_Bulk 1 CP 11 46,5V min to Sensor* D13| |D09 Doy e l v 4 81811 2-51 EPO YB131
A2B08 A KGO02 _ -Bulk Supplies Normal . < —0 Control
7 o Bulk 1 CP 14 +10.4V min to Sensor 06 409 €1 LN CIBI A System Pwr-On Operation EC 1-H
A2B09 — D06 -0 Relay (s) Mode Switch K1-1
B Ik 2 CP 15 +8.9V min to Sensor * D02 J04 | +5.9V D13 —ﬂ +Bulk and 6V Normal K5 (Points mVParanen EP
A2002 X Ref XI5t co3 804 | D1 712V de (Ind Lamps) F811 B CF Panel Pwi- O” Conn
Bias +12V min t [ 2-14 rx
A2B?2 ias +12V min to Sensor B02 _E]_ B13 i Gate ‘Mem Thermals Conn ]_5\> PC 1-5 ECI-F _—<
 Bulk 2 CP 18 -39.4V min to Sensor* 8V Sense Meter Control VB121 P Auiliarie o 17 o o EC 4-G
iliaries - wre
A2805 Tab 25 Relay (Reed-Type) : > K5-2 2’1&‘5(
TB 11-8 < lest +8V dc EC 3-C 8
YB163* F<b\23 K13 Pwr Supply Thermals Conn 1-35
e a A2B13 2. -
YB165 PS 3 +6V dc o e a o AR101 B-A1E6D06" - EC 4-F PC -6 EC 3-H 1
Tab 14 = S ropYB149 P-ATF2D12"" > CE = TAB30
GE-MPL P On From CU (3V) YB12] o p12 xxx PR .
<~ A1B08" +K1 Hold (24V) +K1 Hold A2D12 . o Conn Conn
+K2 Picked (24\/') +K2 Picked A2D06 2212 2-10 Yoc 1-4 To System No. 1
+Pwr-On Start Signal ~Pwr-On Start Signal A3 . g System Pwr-On /| Step Signal
Go7— Tom On 23 FD_o Step Switches £C 1-G & For Next Unit Pwr Up
rSensed 6V Bo4 | Al JI2 | AC/DC F2D02 | (Points in Parallel) EC x-PAC | From System No. 1
) ~2 Source
Pulse Gen +Pwr-On Hold D1 .
Voltage
S K2-3 K3A *** <_
AKNGO9 OR| D12 ——] ) NGO07 -Pwr Therm Norm @ 23FD Triac Motor
24V D1 GO3|_]|DI AlDI12 DI2| NABO9  BO5SNJAR Allow K1 Pick F2p04 Control Circuit Board
ciolev 10 ms Anti- Do 07 Blfy D07 ) Tab 17
o] [A] 1) o Recycle cu 3FD DC
J05 ﬂ o1 AP R ”"‘ AKDI3 DI3png— —.C08 ControlGnd Controller Relay
— S D1 Al BIO GO9JAR F2B]3 A A
A R 105 JOR| A [ D12 J 0t Bl D07 L
=K1 Hold__J05 | 7'} D1 1) L L X K8 K6
DI L Conn 1-14 Conn 1-9 Tab 6 T1-TB2-3
L] D12 N > . > B B
G2 | o1pcPwr|Seq Comp_ 420! 8O3 — +3VDC = Tab 13
=K1 Hold JO5 —] A | D12 A[B02 Readytocu  YB121
- 7
sav D1OR|p; Go3pDY A1B07 Note 1 YB120 Tab 18
GO5|CVA.DI -K 2 Picked 10 ms e
IE_I ™ N r K 4-4 Complete .
. Rel
Power-On Sequence Timer D1 L Go3lA|orR[___ P | elay Tab | AC to
BO D1 | (J) s 18 2-4 Aooru
7 -
K10-1 1- YB100
0.7 sec -K1 Hold Delayed 12.7 sec Conn A
D Conn 1-12 100
24V 12 sec D12 N\B08 +K1 Hold Dlyd 12sec|808 D06 JO7 _+Turn On 6V For S>> A Tab 2 >
= Bl T|007 BO5 _] D04 J07 _t:‘ D02 | JO2|AR 1/0 Ch Intfc . S~ By
G13|CVN.J05 [G04 DI2 +Sensed +3.5V _c_zl m ﬂ E'_ D07 F2D10 >
I_D_]l Bl Normal B13 ) X -
K2-2
-K1 Hold l " Conven- +24V dc to
PR nela Outler Tab 10 Seq Start Card
Relay
*Only for early mancines (with CP7). B D F PWR 120 y A °
**Only for late machines (without CP7). 1800 K2 Tab 15
***2 Channel additional only. : T ) B 510* | wF* 200*, —>
Note 1. To sequential starter card PWR 120 PWR 120 Tab 7
al
connector S1-17 (TY 135) Produces 2 sec Delay PWR > T1-ﬁT’BQ~4 T1-TB2-3
K1-2 In Drop of K2 * 120 PWR =
3g30.2 | BR1700 [4200951 | [447460 IBM CONFIDENTIAL 120
seq 20f2 |PartNo.(2)| | 19 Dec 75 P R 1
UNTIL MARCH 26, 1976, UNCLASSIFIED THEREAFTER POWER SEQUENCE PROBLEM (Part 3 of 7)
Copyright 18M Corporation 1975
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PWR 110
VOLTAGE SEQUENCING LOGIC : PWR 110 ] __PWR110 PWR 110 — ‘
7,
2////61\/{“//6//{/!{///////////////////////Z A n @ f "
z LETHAL VOLTAGES are present Z
/ in the power servicing area. 2 Relay Driver Ground Return
f SAFETY cannot be overemphasized. 7 —e-
g Consider ALL CIRCUITS LIVE é F1D07
f until measured otherwise. é *
Z § CAPACITORS are potentiall
g explosive devic:sr. potentialy é F2002 ~Allow K2 Pick
? \:\V{E‘SRQSQFETV GLASSEtSA Z WWWWWWWW
rr n n . . o e . .
Z RNy Lo A i ? 4 This diagram is intended for instruction only. % Normal Power Up
/ before powering up machine. f 7, Use machine logics for troubleshooting and scoping. Z
2 7 // 24V dc and 12V dc Power
7 V7 e Sequencing Voltage, AC 10 S,
SCRIDS ‘
<< +Pwr Supply CP Normal % ,? G12 -Pwr Sup CP Normal System EPO Relay (N,
Conm 16 VB160 atg0s 2 +Sensed 6V Normoal ~
nn |— K5 Control Unit EPO Relay _
Jo2 G12 K7 Convenience Outlet . ]
J05 A BO4 A J06 -Allow K2 Pick
— G04 ﬂl OR L:[o?m BO8 BI2 n JAR & System Power On Step Switch O,
- *Gate/Mem Thermals Norm _ G02 | N |\ J02 J09 | D1 Bl |, D07 F2D06 O
<< & DI DO0S X <! ~
Conn 1-4 YB110 A1B04 [ or| Do9 K2 —
B12 +Memory Power On —a
C2 . K8 (AC to CU) |
— AC To Fans, Bulk Pwr Supplies, and | -
c\ﬁPSS +3.5V Sense _ B13 |NKBI2 —Sensed +3.5V PS6 Pwr Regulators Bias Supplies | \
LB3-6 YB185 F2;05 LC_2_ : Bias Voltage, —36V Reg* PS 3, --3V/+1.25V Reg | —
K2 Pick 802 (Logic) PS5,PS7 I PS 7
-K2 Picked BO3 —T —
+Sensed +6V Normal BOS _ﬂ 807 318207 Rl A urn On +3.5V PS6 Y8170 -0 +3.5V Reg (Memory) PS6 |
spore - 2(;‘[_\\// o ~K1 Hold Boar) o o7 c2 A2D04 |
o |BI_\ Doe c2 N +6V Reg PS 3 (Channel Interface) i‘—l? sec——=- NN
A2D07 -Sensed +2V Normal PS 6 K4 Sequence Complete, DC Ready R
to Control Unit and Sequential Status Card j———12.7 sec ———oy
— Test For All Bulk Voltages Present and S
Psé7 +1.25V Sense "p10 {al D02 6V dc Supply Up
LB 34 YB185 F2807
PS 7 —3V Sense —2.3V Min D12
o -
LB 3-2 . Y8185 F2B08 Eﬂ
Indicator Storage
Reg Normal Power Down
-Indicator Reset BO9 Gl R
N
o Indicator Reset Switch D09 R Power Off Signal -"'-r——QO ms
Ry F1] -24v K1
F2B13 YB121 ——OF2B11
-Pwr Supply CP Nomal YB121 DC Ready to Control Unit
[} ] . 6V Reg PS 3 (Channel Interface), 2 sect
D04 -PS CP Failure Ind R PS4, 13.5V Reg (Memory) PS 6
o tIndicator Test Switch _f_:R]_ F2B02 K6, K10, K11 (f up)
F2612 YB121 - -Gate/Mem Thermals Normal D12 -Gate/Mem Therm Fail Ind > @—0 K2 _‘——'——40 ms
| F1 ] F2B03 K4, K8
R .
D02 -PS Thermal Failure Ind Q AC to Fans, Bulk Pwr Supplies, and
- Pwr Reg Bias Supplies
LF1] F2B04
<< +PS Thermals Normal oG08 INL G04 -PS Thermals Normal Bias Voltage, - 36V Reg* PS3, —~3V/+1.25
Conn 1-2 YBI10 asos Y Reg [Logic) PS5, PS 7 ‘

*Only for early machines (with CP7)

38302 bl o 1o pec) l BNI CO N F l D E N T l A L POWER SEQ‘UENCE PROBLEM (Part 4 of 7) PW R 1 20

sea 1of 1 Part No. (2) 19 Dec 75 .
UNTIL MARCH 26, 1976, UNCLASSIFIED THEREAFTER
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POWER SEQUENCE PROBLEM (PART 5 OF 7) POWER SEQUENCE PROBLEM (PART 5 OF 7) PWR 130

LSLISSSSS LSS LS SISSSS LS IS SIS LS LSS

7/ PWR 100 '

Z | DANGER

f LETHAL VOLTAGES are present JPUSHCE
Z B in the power servicing area. SWITC

CHECK

THE INITIAL CONDITIONS i
OF RELAYS K! AND K2
VISUALLY IMMEDIATELY

SAFETY cannot be overemphasized.
Consider ALL CIRCUITS LIVE
until measured otherwise.

APACITORS ial ° B STenoRE T ove"

. ™
c (.:' S are potentially NO POSSIBILITY THAT THEY
explosive devices. K8 PICKS MAY DROP OUT AGAIN

\\\\\\\\\\\\\\\\\\\\\\\\\\\\

s
AANNNN NN N NN NN NN NN NNNN

AFTER 8-19 S NI CONN 2-9
WEAR SAFETY GLASSES. L2 SECONDS. PR X1 PICKED
: . RCUIT !
After replacing any capacitor, CIRCYIT BOARD ONLY WHILE
reinstall all SAFETY COVERS ves — . L AND ne Gy
Illbfjlotrle powering up maCh'ne / X810 > CHECK FOR LOSS OF +24V FI'S;E?‘R:HASGEABL
SIS IS SIS SIS SIS S SIS SISV DC THROUGH THE POWER ON SHOOT ING
DANGER PUSH, IHE _POWER SHLTCH TWHEN PUSHED, PURPOSES
N wl H. K1 Hi UGH H
PN e o e N I
© SEE PWR 105 FOR COMPONENT ' THE_ ot
AND TERMINAL LGCATIONS. THE O o e ChooeE
® BENEATH DECISION maraTIoN Switem SioE *A° BAS NO LOCATE A THE_FOLLOWING
LINE NAME. ON BLOCK 1S 24V DC POWER ON REPAH? OPEN IN PATH CONDITIONS OF K2
START SIGNAL K1 HOLD tKt1-1 MUST BE OBSERVED
PUR OFF SWiTCHI C& WHILE K1 1S STILL
sw, conuecnons. PICKED
CHECK
'.CHECK OI0DE
O B R es Reled S, 1
HA Hi UGH
CB 2 OR K8. PROBLEM FOUND BET'E g 25 .
Ie BAD REPLACE.
REPLACE
OR ES
RELAY K1 PWR 20 K2 PICKS
CONN 2-5 2.CLEAN_AND/OR
1PWR SEQ FORM T K5-3
YES CIRCUéT gOARDr ?gNLagTEé 1F
HA + 24V
REPLACE REPAIR, THEN NO
REPLACE K5.
FALLTY
COMPONENT OR LQOSE . SWITCH THE CE
CONNECT 10NS NO PANEL OP MODE
SWITCH TO CE
vg143
P-AICIB11
HAS +12Vv G?O
’ i
PWR 20 t+12V DC) ] PWR 20 Y8120
SYSTEM WILL ]
—— b FOR THEC”Z‘S:Z OF 24V
L
W | [ e 1 IaBy R Bt
‘ CLEAN AND/OR FORM CONTACT (REF LOGIC PAGE K5-1 THEN K!1-2,
THE K2-3 CONTACTS. LL OF THE FOLLOWING REPLACE b N A R SIS K5-2) AND TAB 16
REPAIR . THEN Bk TERMINED. BEF ORE | THE RELAY K5 EQUIVALENT SYSTEM LOGIC PAGE
A R ee RS TR B O o AT AMORE DETAILED LEVEL)
FOLLOWING PUSHING THE
POWER ON SWITCH
REFER TO
& Qe At
TAB 15 (PWR SEQ CONTACTS. |F _UNABLE
CIRCUIT BOARD! 7o_REPAIR, REPUACE
AS .24V PWR 20 . EITHER K5 OR
e K1 COtL
REPAIR SIDE B HAS A
MINUS LEVEL WITH
OPEN GROUND PWR ON SW
CONNECTIONS TO ACTIVATED
SYSTEM 370 LOGIC
10 TROUBLESHOOT FOR PWR 20
A BAD SYSTEM POWER U
8120 RELAY ON SYSTEM POWER g'l ! B;?;SRC-(TJ?'S‘E
REPLA UP STEP SWITCH, LUSTAFTE
LACE ﬁREEFERENCE PAGE Y3,
THEN LOOK FOR TH
coRmecTions fo EQUIVALENT SYSTEM LOGIC TALLOw K2
M PAGE AT A MORE DETAILED LEVEL). REPLACE CARD 7~ PicK)
P-AI1B!
REPLACE CARD
P-AID!"
REPLACE
CARD P-AID!
REPLACE REPLACE
Note 1: LOin Levels: CARD P-AIB1 CARD P-AI1BI
For power sequence logic (P-A1 board YB pages) a Plus (+)
levels equals +2 to +12V DC. A minus level equals ground G0
to +0.29V DC. Any exceptions to this will be indicated in 0, l o
the flowchart decision block. PWR 20 Ve
PWR 20

3830-2 | BR1900 4290953 | | 447460 IBM CO NFIDENTIAL POWER SEQUENCE PROBLEM (PART 5 OF 7) PW R 1 30

Sea_10f2 jPartNo.(2)] |19 Dec75 UNTIL MARCH 26, 1976, UNCLASSIFIED THEREAFTER
© Copyright IBM Corporation 1975 ’




POWER SEQUENCE PROBLEM (PART 6 OF 7) ) POWER SEQUENCE PROBLEM (PART 6 OF 7) PWR 131

START 10 PWR 10

/////////////////////////////////////

DANGER

LETHAL VOLTAGES are present
in the power servicing area.
SAFETY cannot be overemphasized.
Consider ALL CIRCUITS LIVE

PS6

\\\\\\\\\\\\\\\\\\\\\\\\

4
Z,
Z 3.5V P-A1C2813
Z until measured otherwise. eaciE30z oRIvE SENSE HAS +3.5V Pgsgé:glgﬂgg’l‘és
% CAPACITOR_S are potentially PROBLEM SUSPECTED
/ explosive devices.
7 | WEAR SAFETY GLASSES. NO
/ After replacing any capacitor,
7 Rreinstall all SAFETY COVERS Z
é before powering up machine. //
////////////////////////////////////// DC READY
LAMP ON
* SEEPWR 105 FOR COMPONENT
AND TERMINAL LOCATIONS. UNABLE TO POWER
© PARENTHETICAL INFORMATION 'UNABLE TQ POWER READY LAMP ON
BENEATH DECISION BLOCK DOWN WiTH DC .
IS LINE NAME. READY LAMP OFF
CONN -1 NO
GOES MINUS
Y81
REPLACE REPLACE ( +CONTROL.
GND) YBi 46,
NO P-AI1BI P-A1IB! 149, 121
120
REPLACE REPLACE REPAIR REPAIR
P=AIDIJ! PS6 REGULATOR P-Atcz YES OPEN BETWEEN OPEN BEYNEEN
(YB140) CARDIS) . CONNECTORS 1- 1 CONN 1-1
ALWAYS B YB131 AND t-11 P- AlBlGO&
Y8122 REPLACE CHECK
DANGER : P-AID! POWER -OFF SWITCH . (-SEQ COMPLETE)
FOR PROPI YB140,
POWER MUST BE OPERATION. REPAIR 148, 121 Y814
DOWN OR _REPLACE AS
NECESSARY . o 5 REPAIR REPLACE
0
R OPEN BETWEEN P-AID!
P- AIDIJII AND CONN
(DC COMM)
CHECK FOR L
SHORTED K2
OENTS OR
FAULTY K8

IGO l
T0,

PWR 20

REPAIR OR
REPLACE FAULTY
RELAY

REPLACE
P-AlIC2

i

(- ALLOWN, \

K2 PTCK) (+TURN ONa,
6V FOR 1/

CHNL INTFC) }YES

(=]

YBt21
YB1

REPLACE YBl63/165
P-A1IDI REPLACE REPLACE
CHECK FOR DPEN
P-A1B! TO SUPPLY AND P-AIDI
EPAIR

| 1.

-GO
TO,

PWR 20

Note t: Logic Levels
For power sequence logic (P-A1 Board YB pages) a plus (+)
levels equals +2 to + 12V dc. A minus level equals ground
to +0.29V de. Any exceptions to this will be indicated in
the flowchart decision block.

3830.2 | BR1900 (4290953 | | 447460 IBM CONFIDENTIAL PWR 131

sea_20f2 |PartNo.(2) | |19 Dec75 UNTIL MARCH 26, 1976, UNCLASSIFIED THEREAFTER POWER SEQUENCE PROBLEM (PART 6 OF 7)
© Copyright |BM Corporation 1975
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POWER SEQUENCE PROBLEM (PART 7 OF 7)

POWER SEQUENCE PROBLEM (PART 7 OF 7) PWR 132

1
PWR 10 Check for +24V from the following pins to $1-15 (DC Common)
on the sequential start card.
If two sequential start cards are installed, make checks on left-
hand card. Make checks in order shown. If pin not at +24V,
CO"l:‘O"efPCG No isolate and repair using logic on YB135.
connected to
powered up Terminal Failure
S1-4 Controlier connected to PC5 not returning Powering
: Complete
gﬁ?g':)&rf:fgﬂzrl;gnlgton S1-7 Controller connected to PC6 not supplying +24V —
powered up source voltage to 3830 S St N 3
S1-8 Sequential start card (K31) Power Seq Pune)
S1-11 Sequential start card (K32) S St Cont i 1 o S .
sS19 Sequential start card (no +24V to controlier) "B T D o
Controller No S1-12 Sequential start card (K22 or logic)
cor:;iste?gdt?j:(ﬂ S1-10 Controller problem (Powering Complete not received)

1. Power off 3830.

2. Check that all EPO cables from 3830 to devices are installed " B
properly (see diagram this page), and device Local/Remote =] ~ >
power switch is inRemoteposition, and noCBs are tripped. PWR 20 131 P B

3. Power-on 3830. MES v
If same symptoms occur (3830 DC Ready on but not all 52 )
controllers powered up), continue. ' oool laog [ YoYe al "

=1
o g g a )
Check input voltages to sequential start card no. 2 {right-hand card). a DD % DD
Measure from indicated pin to S1-15 (DC Common). Make checks
Controller Yes in order shown. If voltage is not at indicated level, isolate and EPO. Puwier i
connected to PC5 repair using logic on YB135.
<
A;Zv,c,g,";éc’u":r Yes powered up Terminal Voltage Failure
I two sequential start S1-16 +24V No EPO voltage from sequential start e
cards installed, make this card no. 1 A(CO"" §2-6),ornoDC _
Pe check on left-hand card Common line to $1-15 from sequential T vce ] I Fm ] =
P start card no. 1 (conn §2-3) N (70 Cont o 2) o Cont No 1 B
Seq start N S1-13 +24V No 24V from sequential start no. 1
o onn S2-1
; : . card terminal S1-14 +12V I(\;:o Icr; ic vo)|tage from sequential start %PC“» | r’“*‘ %
Check input voltages to sequential start card. Measure from indi- S1-4 at +24V card r?o 1 (conn §2-2) [To Cont No 1) (To Cont No )
cated pin to S1-15 (DC Common). |f two sequential start cards are $1-17 +3V No sequential start signal to card no. 2

installed, make checks on the left-hand card. Make checks in order
shown. If voltage is not at indicated level, isolate and repair using
logic on YB135.

from card no. 1 (conn S2-8)

If above voltages correct, check sequential start card voltages to/

- Controller problem. from third controller (controller connected to PC7): CIU T
Terminal Voltage Failure gont"(?"efcis sen'ditng S1-1 +24V No source voltage from controller or
N awering Complete open common ground between 3830
SIE V[T ERO i o TR, oo oo s e e
$1-13 +24V No +24V from TAB 10 up. S1-2 +24V Sequential start card (K31)
) S1-5 +24V Sequential start card (K32)
g:'}‘; i;%v no logic V‘:!I?Q‘: fr‘orp T?B 19 S1-3 +24V Sequential start card (no +24V to con-
- o sequential start signa troller)
If above voltages correct, check sequential start card voltages S1-6 +24V Sequential start card (K21 or logic)
to/from first controller (controller connected to PC5): ?0 S1-4 +24V Device (Powering Complete not received)
S1-1 +24V No source voltage from controller, or °
grl:‘)gncgt;;?g?'c;? ground between 3830 Device MLM PWR 20
S1-2 +24V Sequential start card (K31) 1
S15 +24V Sequent_ial start card (K32) Check for +24V from the following pins to S1-15 (DC
S1-3 +24V Sequen“tlal start card (no +24V to Common) on sequential start card No. 2 (right-hand card).
controller Make checks in order shown, If pin not at +24V,
S1-6 +24V Sequential start card (K21 or logic) . isolate and repair using logic on $8135 38302 | CONTROLLER
s14 124y Device (P ing G " ived) Replace sequential P glog - |
vice (Powering Complete not receive start card - -
Terminal Failure ]
- - 1 ~——' +24V Unit Source
S1-4 Controller connected to PC7 not returning Powering }
Complete EPO Control —-———».
S1-7 Controller connected to PC8 not supplying +24V —t
Lt Bl source voltage to 3830 1 Remote Hold _——>l
S1-8 Sequential start card (K31) - v
$1-11 Sequential start card (K32) 4 Remote Pick — -
Go S1-9 Sequential start card (No +24V to controller) T
Jo S1-12 Sequential start card (K22 or logic) +24V System Source 1 »
$1-10 Controller problem (Powering Complete not 4____'
PWR 20 received) iPower Comp |
] |
3830-2 | BR2000 | 2347174 | | 437402A | 437403 | 437405 | 437414 | 437415 PW R 1 32
seq 1 0f2 |Part Number 15Mar72 | 21 Apr72 | 15Aug72| 4Jun73 2Nov 73 POWER SEQUENCE PROBLEM (PART 7 OF 7)
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CP10R CP2 TRIPS (PART 1 OF 4) renermmmseammiors. PWR 135

PWR 30, 280

////////////////////////////////////

DANGER

LETHAL VOLTAGES are present
in the power servicing area.
SAFETY cannot be overemphasized.
Consider ALL CIRCUITS LIVE

!

RN
N —

i i CP 1 OR CP 2 TRIPS
until measured othervvwe.. SEcauSE GF Ealliin,
CAPACITORS are potentially +24V Eg. ;'25 AC DANGER ROUBLE In
explosive devices. condEnTERCE OuTTET POWER MUST BE USAGE METER
WEAR SAFETY GLASSES. DOWN
After replacing any capacitor, DANGER
reinstall atl SAFETY COVERS
. A POWER MUST BE
before powering up machine. DOWN
SSLS LSS LISSSS LSS S S S SIS LS LSS o
CcP 2 WHICH CP CP 1 REPAIR DANGER
TRIPPED
e HEEL I3 MRS OSSR B
@ SEE_PWR 140 FOI ! le DCOWN
6L TAGE DISTRIBUTION RO T ohsLy LEADS
NORMALLY A REPA IR D1 SCONNECTED
B R Ruce
POWER MUST BE CALL RECONNECT ALL LEADS
DOWN PREV 10USL Y
D1SCONNECTED.
CHECK
INTERMITTENTLYCP | TRIPS
HOW FOR FRAYED WIRING
IN PRIMARY SIDE OF
IWIRES JUST
31 seoRNECTED )
WITH POWER DOWN, LABEL,
SOL1DLY THEN DISCONNECT THE
LABEL FOLLOWING TRANSFORMER
FUIRRTLEA0% thos |
THEN D 1SCONNECT AR
- INPUT_LEADS PWR 141 Ti-TB 2-3 (ALL LEADS)
T 712-T8 3 T1-TB 15, TB -6 AND | 4 REPLACE
DANGER | -7 '
' cP1
POWER MUST BE v
DOWN ‘ H
- '
. '
'
+ POWER UP UNIT :
POWER UP UNIT '
4 ] GO REPAIR
' TQ, PWR 142
LABEL ' WIRING. RECONNECT
ALL LEADS TO TI—
THEN DISCONNECT - 4 PWR 20 -1 AND TB 1-3
[ALL LEADS AT T1-T8 '
SEE PWR140 |
1
1 IF LOGIC PAGE '
' YAI1OT INDICATES
L 427442 HAS BEEN
T o1 SEORREE T e RS s PR oM
8. NSTEAD, OPE ORiBREE
DANGER CP*'S’6, 9, AND 0.
DANGER
MUST R UP T
NO POWER MUST BE POWER UP UNI P p——
PWR 142 DOWN
DANGER ‘
REPLACE
POWER MUST BE LABEL | —
N THEN D1SCONNECT L
REPAIR ONLY T3 INPUT LEADS
FROM T1-TB |
SHORTS BETWEEN
CP_2_AND T2-18
3 TERMINALS

CHECK

l GO
TO,
FOR SHORTED WIRING l POWER UP UNIT
IN_CONVENIENCE
OUTLET BOX

PWR 20

POWER=UP UNIT

CP 2 STILL
TRIPS

DANGER

POWER MUST BE [
DOWN 5
REPLACE
T2 1
RECONNECT
3 RECONNECT
PREV 1 0USLY
D1SCONNECTED REPLACE CP 2 ALL LEADS

Al
PREVIQUSLY
DISCONNECTED ON
Tt-T8

l

PWR 20
PWR 142

3830-2 BR2000 | 2347174 437402A | 437403 437405 437414 437415
Seq 20f2 | Part Number 15Mar72 | 21 Apr72 | 15Aug72| 4Jun73 | 2Nov73 CP1 OR CP2 TRIPS PART 1 OF 4) PW R 1 35
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CP1 OR CP2 TRIPS (Part 2 of 4) zavacoisTrisuTion PWR 140

YB101
K13-1
24V dc DISTRIBUTION +24V dc Supply T
T3 ; of sequence box
I common iLocated in power sequence box)
24v Tab 4 e ! )
ac ° l } Tab | - )
< NN, VR
113-200¥ ac 3 << 0.01 uF 3000 ks ~ i
208-220V ac 4 41V ac (to Use Meter) Tab3 100V 0.5W w s -
< > )
230V ac |
(| Use
ac Gnd 1-5 (YB115) tel e
Usage Meter
. Control
TB 118 +6V (PS 3) (YB163 or YB165) Tab 23 << P-A1F2D12 '~ B-A1E6-DO6 (AR101)
< (in power board)
A1D08 Gnd (YB148) < o P-Al1F2008 B-A1E6-DO8 (AR101)
N (in power board) ~
17 Lamps - +6V SCRID Input
CE-EC2A
Input to each lamp
SCRID Card 1 driver from logic
SM951 (SM951)
jf: 7 Gnd (normal) CE 'JE(,:‘Z -0 (to LB 1-2)
55 &
: T s s T 1us . CE Pn Check Reset | 8 -3V (test) CE-EC2-C (10 1B 1-7)
& .25V ac -TB 1- Lamp Test Switch % @
i v::‘:’:CE-ECI-C SCRID Card 2 < Input to each lamp driver CE-EC2:B
FROM CB2 6 ommon TI-TB 1-6 SM951 from logic (SM951)
‘ ~ CE-ECI-D
AC Input YB100 : 7 5V ac T1-TB 1-7 CE-EC2-A
FROM CB2 : . % n‘ 18 Lamps 4 +6V SCRID Input
T1-TB 2- 1 ceECa-
T1-T8 1-4
230V ad Note 2
?— CP10
T1-T61-3 3 {Note 2) To system 2 (CPU) 2-EPO-1 (YBI31)
208-220V — ®1 m——m e e e e R e
|L CP1 : N\ %S 9 To system 1 (CPU) 1-EPO-1 (YB131)
\'%
T1-18 1-2 8 To Tab 16 pwr seq main circuit board (YB120)
@200 To Tab 31 pwr seq main circuit board (YB121) to JI1(23FD)
ac
: 9
= T1-TB 1-1 ] <€ To +12V reg (YB120)
- Tab 5
. common R 2
To TB 10-7 (YB200) Note 1, or TB11-4 (YB115) Note 2
. 10 T1-TB 2-3 To Tab 6 (YB120) Gnd for pwr seq main circuit board
To Tab 7 (YB120) OV for EPO cntl relay
T1-T8 2-4 To Tab 30 (YB121) (Gnd for J1-23FD)
C4 To connector S1-15 (YB135) dc common for sequential start card.
Notes: V8200 7.25V ac Ret
! ac Return
1. (Onlt);, fg;; ;)arly machines I Test Point A
W’ 230V, V2 (Note3) +6V pin Componem Side
2 Only for late machines 115V ac _‘
(without CP7). 10A D02 802 02 802
3. 60:Hzonly. See YB101 . cr (Note 3) o I ﬂ \:JD‘ .
for 50-Hz, K7 SCRID Card oo © O |pef: SM951
(drives 20 lamps) | o o oo ’
common (-3~ oo
oo oo
Input SCRIDA Output Located in CE pnl opposite
ins . Module ins end from hinge
38302 [BR2100 [4200054 | [447460 IBM CONFIDENTIAL ’ e ° ?
seq 10f2 |PartNo. (2) 19 Dec 75
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© Copyright 1BM Corporation 1975



CP1 OR CP2 TR'PS (PART 3 OF 4) CP1 OR CP2 TRIPS (PART 3 OF 4) PWR 141

PWR 31

’/////////////////////////////////////

DANGER
LETHAL VOLTAGES are present

Yo

AC WAS

in the power servicing area. v MISSING OR
SAFETY cannot be overemphasized. [)
Consider ALL CIRCUITS LIVE ceP | TRIPS OPEN CP'S 6, 9

: . TERMITTENTLY -9
until measured otherwise. PUSH_CE RANEL INTE ENTL 2RI
CAPACITORS are potentially RESET/LAMP TEST PWR 280
explosive devices. DANGER

WEAR SAFETY GLASSES.
After replacing any capacitor,

POWER MUST BE
DOWN

a—

N5 NNNANINNNNNNANNNNNNN
\\\\\\\\\\\\\\\\\\\\\\\\\\\

reinstall all SAFETY COVERS MR AT S MEASURE_acROSS
before powering up machine. / T7E%0 %2 ™ COMMON 5 1DE or-' e
/2 rizzzzznzzzzzzzzzz2a 60,71, A0 10 FOR
LABEL .
THEN DISCONNECT l
® VOLTAGE DS THiauTION. OUTPUT CEADS AT

Ti-TB 1-5, TB_1-6,
ND .

IR

HOW MANY

VOLTAGE VOLTAGE
LAMPS WERE - MEASURE S MEASURE S
OFF l CORRECTLY CORRECTLY
CHECK MEASURE VOLTAGE
SOME AT 181-5
LAMPS ON FOR MISSING VOLTAGES: 8 ""g AND T8 X810}
: 16V DC AT CE-EC2-A ST FOR 65 TO
7.2V AC AT CE-EC1-C AND MEASURE PROMARY PWR 142
CHECK EC3-8,-3VDCA MEASURE ACROSS VOLTAGES ON_T!. COMPARE
CE-EC2-C. REQL RN TO TB 1 TERMINAL
- FOR -3V DC AT 18R8231a ASSIGNMENTS (SEE PWR
CE-EC2-C. 26.4V DC i 1 ) . ALSO CHECK
MACHINE VOLTAGE RATING
TAG.
VOL TAGE YES ’
MEASURES LOAD PROBLEM
YES CORRECTLY \
|
YES VOL TAGE NO
Y8101 MEASURE'S VOLTAGE AND YES
NO CORRECTLY CONNECT 10NS WERE
IN AGREEMENT
MEASURE PRIMARY
PS5 VOLTAGES ON_T!. COMPARE DANGER
'NO DANGER TO TB | TERMINAL
ASSIGNMENTS (SEE PWR POWER MUST BE
POWER MUST BE 0). ALSO CHECK DOWN
CHECK DOWN MACH INE VOLTAGE RATING
PWR - 280 TAG.
THAT THE +6V DC_AND MEASURE VOLTAGE ON DANGER
7.25V RETURN (TEST PRIMARY OF
POINTA) CONNECTORS ARE FON PROPER LEVEL | POWER MUST BE
OPERLY SEAT CHECK TERMINALS FOR DOWN
SCRID cmos (SEE PWR PROPER WIR ING
140} CHECK AND REPAIR AGREE WITH MACHINE
1SOLATE AND TAG.
OEFECTIVE CE PANEL REPAIR SHORT IN
GHECK "RESET/LAMP TEST VOLTAGE AND YES SCRID CARDS OR
SWITCH. SO CHECK FOR CONNECTIONS WERE FAULTY WIRING
DEFECT IVE WIRING (SEE IN AGREEMENT (SEE PWR 140) .
PWR 140) . .
CORRECT WIRING.
NO VOLTAGE REFER TO INST
MEASURE ACROSS MEASURES YES SECTION FOR OTHER
T1-T8 2-2 (+) CORRECTLY AND TAG POSSIBLE
70 TB 2-3 (-) WIRING 1S OK TRANSFORMER
FOR_+21.6 TO CONNECT 10N
o’ DANGER +2654V DC DANGER PROBLEMS .
POWER MUST BE POWER MUST BE
l DOWN DOWN
SWAP DANGER
RESEAT VOLTAGE NO
SCRID CARDS CONNECT IONS CORRECT POWER MUST BE POWER UP UNIT
(SEE PWR 140) . DOWN
REPLACE
CORRECT WIRING AND
SEE INST SECTION CP
FOR OTHER POSSIBLE
TRANSFORMER
CONNECTI1ON PROBLEMS
REPLACE CHANGE TAPS. MEASURE ACROSS
REFER TO INST o8
POWER UP UNIT T SEETION TO TO TB 2“3 1=
CHECK OTHER FOR +21.6 TO
WIRING. . 26.4v'DC
| L
POWER UP UNIT ] ]
DC READY TO, VOLTAGE 1S
LchgNCOMES PWR 20 CORRECT
PWR 20
REPLACE MEASURE OUTPUT DANGER
FAULTY SCRID OF T1FOR 6.5 POWER MUST BE
CARD TO 8.0v
REPAIR
FAULTY CABLE OR
CONNECTOR
PWR 142
RECONNECT ALL
VOL TAGE LEADS
MEASURES
CORRECTLY
Note 1:  CP6 used in early machines. 69
CP10 used in late machines. -
PWR 20
sea 20f2 | PartNo.(2)| | 19 Dec 75 PWR 141
UNTIL MARCH 26, 1976, UNCLASSIFIED THEREAFTER CP1OR CPZTRIPS (PART 3 OF 4)
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CP1 OR CP2 TRIPS (PART 4 OF 4)

 dddcdzz iy
%1 DANGER

LETHAL VOLTAGES are present

in the power servicing area.
SAFETY cannot be overemphasized.
Consider ALL CIRCUITS LIVE
until measured otherwise.
CAPACITORS are potentially
explosive devices.

WEAR SAFETY GLASSES.
After replacing any capacitor,
reinstall all SAFETY COVERS
before powering up machine.
YSSSSSSSLLS SIS S LSS S LSS IS S SIS SIS S S S S

N

NNNANNNNNNNNNNNNNANNNNNNNNNN

NN ANNNNNNANNNANNNANNANNNNN

N

® SEE PWR 140 FOR
VOLTAGE DISTRIBUTION.

Note 1: CP6 used in early machines.

CP10 used in late machines.

RECONNECT
T3_LEADS TO
TI-TB |

i

« ¢ C C

( ¢ € C C (

PS4 IS NOT SEQUENCED ON. THIS SUPPLY IS NOT USED.
IF PS14 TRIPS LOOK FOR A SHORT TO GROUND BETWEEN
THE CP AND PS4.

LABEL

THEN DISCONNECT TAB
3 AND TAB 4 AT
POWER _SEQUENCE
PRINTED CIRCUIT

BOARD

l

POWER UP UNIT

CP t TRIPS

NO

DANGER
POWER MUST BE
DOWN

l

RECONNECT

TAB 3 AND TAB 4
ON SEQUENCE
BOARD

!

LABEL

THEN DISCONNECT TAB
I _AND TAB 2 ON
SEQUENCE BOARD

POWER UP UNIT

NO

REPLACE
USAGE METER

DANGER
POWER MUST BE
DOWN

K FOR

( € C C (

PWR

141 PWR 135

CHECK

CAPACITORS C!
AND
OF

c2
C4 FOR EVIDENEE
BLOWN OUT VENTS

CAPACITOR
VENTS BLOWN

REPLACE LABEL
BLOWN THEN DI1SCONNECT
CAPACITORS R1 AND R2 LEADS
TO C2 (AT C2).

REPLACE

REPAIR

T3

WIRING.
RECONNECT ALL
LEADS

DANGER
POWER MUST BE
DOWN

CHECK FOR SHORTS OR_BAD

A
REPLACE BOARD.

l

POWER UP UNIT

REPLACE

cP 1

GO
TO,

PWR 20

4290955
Part No. (2)

BR2200

seq 10f2

3830-2

447460
19 Dec 75

© Copyright 1BM Corporation 1975

MEASURE ACROSS
R1 AND R2 FOR
25 OHMS EACH

R1 AND R2
MEASURES
CORRECTLY

REPLACE

BAD RESISTOR

DI SCONNECT

ONE_SIDE OF EACH OF
THE FOLLOWING
CAPACITORS 3
C1, C2, AND C4.

l

MEASURE ACRQOSS THE
CAPACTTORS WITH AN OHM
METER ON THE X1 SCALE.
A NORMAL CAPACITOR WILL
GIVE A CAPACITIVE KICK
FOLLOWED BY A RETURN TO

TNFINITY IN BOTH
DIRECTIONS.

POWER UP UNIT

CP 1 TRIPS

YES

REPLACE

cP

GO
70,

PWR 20

CAPACITOR
MEASURED Ok

 «(

« ( ¢ C C

CP1 OR CP2 TRIPS (PART 4 OF 4)

C C CC
PWR 142

PWR 141 PWR 135
THERE 1S A 24V DC DANGER

CP'S & ND 10 POWER MUST BE
10 130LATE TO DOWN
CIRCUIT LEVEL. SEE
PWR 140.
(SEE NOTE 1)
DANGER RECONNECT
POWER MUST BE LEAD AT Ti-T8
DOWN -5, 18 1-6,
AND TB 1-7!

I SOLATE AND
CORRECT PROBLEM

POWER UP UNIT

POWER UP UNIT

>

PWR 20

UNBOLT DIODES CR | AND
CR 2

ASSEMBL E S
10DES ARE DISCONNECTED
ROM EACH OTHER |{

FROM HEAT SINK

A JUMPER BETWEEN
THEM) .

‘J

NO
YES

TURN ON CP'S 6
9 A
(SEE NOTE 1)

LABEL
THEN DISCONNECT

0
SCRID CARD (SEE PWR
140}

l

POWER UP UNIT

“

REPLACE MEASURE ACROSS
DIODES FOR
BAD CAPACITOR SHORTS AND
OPENS
. | DANGER DANGER
POWER MUST BE POWER MUST BE
DOWN DOWN
REPLACE
DIODES
8AD D1O0DE MEASURED 0K
T REPLACE REPA IR
BAD SCRID CARD SHORT BETWEEN
T1 AND SCRID
CARD
REPLACE L ]
T {
CP 1 TRIPPING
] INTERMITTENTLY POWER UP UNIT

IBM CONFIDENTIAL

UNTIL MARCH 26, 1976, UNCLASSIFIED THEREAFTER

YES NO
CP 1 TRIPS

PWR 20

CP1 OR CP2 TRIPS (PART 4 OF 4) PW R 1 42




CP6, 9, OR 10 TRIPS (PART 1 OF 2) | ce.sornTRRSPARTIORY DPWR 150

PWR 30, 280 PWR 30, 280

e

// e

DANGER

LETHAL VOLTAGES are present
in the power servicing area.
SAFETY cannot be overemphasized.
Consider ALL CIRCUITS LIVE
until measured otherwise.
CAPACITORS are potentially
explosive devices.

WEAR SAFETY GLASSES.
After replacing any capacitor,
reinstall all SAFETY COVERS

CP 6 OR CP 10

(SEE NOTE 1.) CP 9 TRIPS

i

\\\\\\\\\\\\\\\\\\\\\\\\
\\\\\\\\\\\\\\\\\\\\\\\\\\\

Z before powering up machine. / CP 6 OR CP s DANGER
/L //z/zzzzzzzzzz NORMALLY A INTERM I TTENTL SOLIDLY POWER MUST BE
DEFERED CP 9 TRIPS DOWN
MA INTENANCE | --- -~
CALL
DANGER DANGER
POWER MUST BE POWER MUST BE
DOWN DOWN TRIP CB 2 AND
REMOVE CARD P-ATAl.
MEASORE FOR LESS OPEN CP! AND CB
THAN_ 1.0V ON TAB 19 2.MEASURE FOR A SHORT
GROUND . OR LOW RESISTANCE (LESS
THAN 10.0 OHM)TO_GROUND
AT TAB (9. (LOCATED AT
ON_PWR 'SEQ_PRINTED
DISCONNECT DISCONNECT CIRCUTT BOARD.)
LEADS ON LEADS ON
Tr-18 2-2 TI-T8 2-1
YES LESS THAN NO
1.0V
NO_~“SHORTED OR YES
LESS THAN
INSERT CARD P-A1A1 DANGER 10.0 OHI
CHECK AND MEASURE FOR
+1 2Vt BETWEEN TaB POWER MUST BE
comcGun FOR SHORTS 197 (3] AND TAB e DOWN
R GROUNDS USING (- . [
PWR 140 AND . REMOVE GARD
APPROPRIATE LOGIC
PAGES.
REPLACE DISCONNECT LEADS ON
Q! AND REINSTALL FOR SHORT OF HEAT
REPAIR voLT CARDS . RECONNECT INK TO GROUND
MEASURES WITHIN ALL LEADS,
ANY SHORTS OR SPECIFICATION 072531323750
GROUNDS N . CLOSE _ALL CB'S
AND CP*S

HEAT SINK
SHORT TO
GROUND

ADJUST 12V PS
s SEE PWR 50
P-AIAT SEE | 1
PROCEDURE

MEASURE WITH A PWR 20
CURRENT PROBE

PWR 20

R TR
AMEL BAD AND HAVE CORRECT SHORTED
-] " REAT 3TNk
ABLE TO YES REPLACED

ADJUST

REMOVE THE P-At--

CARDS ONE AT A
TIME, LOOKING FOR A
YES NO LOSS'OF THE SHORT.
(REMOVE P-A1A1 CARD
LAST.)
REPLACE
REGULATOR
CARD P-A1A1 MEASURE FOR
(12V PS) AND ADJUST .
AMP AT TAB 19 DANGER DANGER
POWER MUST BE POWER MUST BE
DOWN DOWN
NO YES
DANGER
POWER KUST BE REPLACE CHECK TABS 5, 20 REPLACE
AND 21_FOR_SHORTS. CHECK FOR A_SHORTED 200
P-A1A1AND CORRECT THE PROBLEM MFD CAPACI1TOR BETWEEN FAULTY CARD AND
RECONNECT ALL FOUND. RECONNECT TAB 6 AND TAB 19 (SEE RECONNECT ALL
DANGER DANGER LEADS PREVIOUSLY ALL LEADS, PWR 155).IF CAPACITOR LEADS.
DISCONNECTED PREV [OUSLY NOT SHORTED, ISOLATE
POWER MUST BE POWER MUST BE AND ADJUST (PWR 50) D1 SCONNECTED. LINE SHORT TO P-Al
DOWN DOWN BOARD.
REPLACE
cP 9 I ( ‘
CORRECT THE
(ERRDLAROBLEM. REPLACE PROBLEM _FOUND .
FIND PROBLEM) . REGULATOR CARD SEE RECONNECT ALL
CORRECT PROBLEM P-A1A1, AND L - PWR LEADS .
UND . ADJUST 50
| ] .l
Note 1:  CP6 used in early machines. PN 20 PR 20

CP10 used in late machines.

3830-2 BR2200 | 4290955 447460 lBM CONF'DENTIAL | PWR 150

19 Dec 75 ,
sea_20f2 | PartNo. (2) i UNTIL MARCH 26, 1976, UNCLASSIFIED THEREAFTER CP6. 9. OR 10 TRIPS (PART 1 OF 2)
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CP9 TRIPS (Part 2 of 2) rreveerecuator - PIWR 155

12V dc REGULATOR

Located inside Seq Box Transistor heat sink
{on metal wall) located back of Seq Box

Located inside Seq Box
\ 24V d';:u
Distribution
/ PWR 140 R3 YB120
="
4Q, 25W | Q1

T1-TB 1-3 T1-TB 2-2
cP1 2av cP9
% o<~
3 Phase For 208V ac Input Only
AC Input T1-T8 1-1 T1-T8 2-3 YB101
Q@ @ Gnd - (+12V dc reg output Q1
?to all P~A1 cards B11 pins
+24V dc Supply Tabs are on
the power sequence
printed circuit
YB101 board. (See PWR 105)
+12V dc Adj Pot

CAUTION

Turn off main power before

removing this card, Otherwise,

Q171 may be damaged.

SLT Card 12V dc Regulator P-A1A1
{pwr seq logic board YB143)
_ . Tab 6 _ gnd for power seauence board Gnd YB148, YBI49
R
Gnd _ B1-1
e (YB185) !

3830-2 | BR2300 | 2347177 | |437402A | 437405 | 437414
15 Mar 72 15 Avg 72 fln 73 + 12V dc REGULATOR PW R 1 55

seq 10f2 Part Number
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CP15/18 TRIPS (PART 10F 3) '_ | eTspariors PYVR 160

SOLID TRIP

////////////////////////////////////

DANGER

LETHAL VOLTAGES are present
in the power servicing area.
SAFETY cannot be overemphasized.
Consider ALL CIRCUITS LIVE

DANGER
—*| POWER MUST BE
DOWN

l

PWR 30, 280

NANNNNNNNNANNNNNNNNNNNNNNNNN
\\\\\\\\\\\\\\\\\\\\\\\\\\\\

; ; DANGER
until measured otherwme,‘ Py — NTERMI TTENTLY LABEL
CAPACITORS are potentially Bown> CP 15 TRIPS TREN DISCONNECT
explosive devices. ~[NoRMALLY A (OR AT, CONNECTORS
WEAR SAFETY GLASSES. DEFERRED 8 ANDO"')
After replacing any capacitor, g:lI_ETENANCE
reinstall all SAFETY COVERS
before powering up machine. LABEL DANGER
CP 15 (+6V THEN DISCONNECT
YSSLLSLSL IS S S SIS SIS S onten JHER RLSCONNEC pe——p—— PWR 170
DOWN
® SEE PWR 165 FOR !
VOLTAGE DISTRIBUTION.
CP 18" (-36V
PROBLEM) POWER UP UNIT
(SEE NOTE 1.)
r 1s TRIps N)INTERMITTENTLY LABEL DANGER
THEN D1SCONNECT POWER MUST BE
——————— NORMALLY A
DEFERRED LEAD A1 P DOWN
MA INTENANCE
CALL
CP 18 STILL 1
TRIPPING DANGER
DANGER POWER MUST BE
POWER MUST BE DOWN DANGER CHECK INPUT LEADS FROM
DOWN PWR 170 POWER UP UNIT BOLK 2 W8 10 75 3 B3
(SEE NOTE 1.) F‘O"EgoggST BE FOR SHORTS. CHECK
BETWEEN LEADS, AND CP
T 15 LEAD TO GROUND.
DANGER
LABEL
POWER MUST BE
THEN DISCONNECT DOWN CHECK INPUT LEADS
LEAD AT FROM CP 18 TO PS 3,
2 ST B o1
. CP 15 TRIPS LEAD ATPS 3 E1*, OR_REPLACE_AS
18 TG GROUND. (OR AT, CONNECTORS NECESSARY. IF NO
Bt g | ESBLEY eV
15,
LEAD AT BS 3, Ei1. 1 REGULATOR CARD(S) LACE ©
REGULATOR CARD(S) .
REPA IR l 1
NECESSARY  TF NO
. THERE 1S A LOAD
! BHEREel 520 ot e o
. OUTPUT LINE REER TN, ALL LEADS
POWER UP UNIT
(SEE NOTE 1.) l
RECONNECT
ISOLATE LOAD PROBLEM: [ m——
ALL LEADS. BARBOARD CARD SEE PWR 165
2. 1/0 (TAIL) GATE CARD DISTRIBUTION TP 15 STILL
DANGER s, oBREAL TRIPS
POW'R MUST BE 4 Clggu?gosggmm
DOWN DANGER
NO
ooreuT M ing ‘ POWER MaST BE
DANGER DANGER
CORRECT PROBLEM
POWER MUST BE
R o REPLACE FOUND . POWER MUST SE
PS 3
l REPLACE
ISOLATE LOAD PROBLEM TO Ps 3
1. SHORTED 50 MFD EPLACE
CAPAITORSEINEN 18 | [ec e s ron ST
2. A1 BOARD CARD AREA. oA v 1ok REQULATO RECONNECT REPLACE
CIRCUIT BOARD AND ALL LEADS REGULATOR
RELATED LOGIC CARDS. CARD(S)
RECONNECT
CORRECT PROBLEM
FOUND ALL LEADS
RECONNECT
ALL LEADS
l PWR 20
RECONNECT l
ALL LEADS ADJUST
o5 30UTPUTS _ EEE SWR 50 ADJUST - -~ ;SS PWR 50
PROCEDURE PS 3 0UTPUTS lPROCEDURE
Note 1:  The unit will not power up normally at this point, |
but you are looking for a CP trip condition only.

*Only for early machines (with CP7). PWR 20 @ @
**Only for late machines (without CP7). PWR 20
PWR 20

3830-2 | BR2300 | 2347177 437402A | 437405 437414

seqa 2 0f 2 | Part Number 15 Mar 72 | 15 Aug 72 4Jun 73 CP15/18 TRIPS (PART 1 OF 3) PWR 160
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PS3 VOLTAGE DISTRIBUTION
CP15/18 TRIPS (Part 2 of 3) PWR 165
PS3 VOLTAGE DISTRIBUTION Pwr Seq Prinfeolc Circuit Board . - +6V DC 1/O (tail) Gc:tel 01B-A1 Board
‘ Test‘iév dc 6V . oV | OV =36V Reference Cards : Input Pins: | Cards: Input Pins:
1
Note: Bulk 2 and the —36V section of PS 3 are used (YBI121) : (YB121) | |For the power line dis- 01B-A1D2 BO08, G08 | 01B-A1C4 B08, GO8
only in early machines (with CP7). P-A1B1BI3 | | Iturbonce sensor card 01B-A1F2 BO08, G08 I 01B-A1E4 B0O8, GO8
(YB146) | l | ° 01B-A1C2 808, G08 |, 01B-A1D4 B08, G08
76V CE Pnl +6V DC to 01A-A1 and B1 Boards Pwr Seq P-A1E1B08 01B-A1E2 B08, GO8 | 01B-A1F4 BO8, GO8
CE EC 2-A I P-ATAZS13 : . : Logic Gnd* | (YB145) :g::—::};z 508,
o _ * = ’
(YB131) Cards: {nput Pins: [ Cards: Input Pins: | 23FD | IE’;;‘&Z)DO | 38V 1P-A]A200<7 (ZA0O1) | (ZA001)
01A-A1D2 BO08, GO8 | 01A-B1B2  B0S, GO8 T T T L (YB148) ]
01A-A1D4 BO08, GOS8 |, 01A-B1C2 BOS8, GO8 ﬁ /R N A A Special Specia!
01A-A1E2 B08,GO8 ! 01A-B1B4 BOS, GO8 Tab 25 Tab f|Tab 23 |Tab 24|Tab 33 Tab 6 Voltage Cablel ~ Voltage Cable
01A-A1E4 BO08, GO8 | 01A-B1C4 BOS8, GO8 (YBI121) 34
— 01A-A1F2 BO08, GO8 | 01A-B1T4 BO08, GO8
- 01A-A1F4 BO08, GOS8
01A-A1G2 B08, Gog | 1 2 @3_@4
01A-A1G4 BO8, GO8 |
O1A-A1H2 BO8, GO8 | +6V Gnd Located on 1/O (Tail) Gate
01A-A1H4 BO08, GOS8
l ' 50 uF
(ZA003) | (zA004) \
* i LB 2 6V Gnd LB 1
Special Voltage Cable -
YB185 i 2 @ YB185
No Laminar Bus No Laminar Bus Voltage
Voltage Connections Connections to 01A-A1 and Bl Boards
to 01A-B2 Board. \ Located on Hinge end of 01A Gate
Located on Hinge oV —36v7
End of 01A Gate 1B 11 &_@ 5=
YB163 77+ <8 6 5 4 3 2 1
Located on Back-
side of Wall that 30082
Mounts All Power NNN——
ueelie D —
+6V dc -36V dc
T P PS 3 Dual Regulator
ps3 ° E2* (Note 1) Gg D3 E4*
€28 Conn 6, 7** Conn 4, 5**
O £3Q —36V*/+6V dc
ES 1 M
& E o 613 YB163:*
€ 1@ A YB16!
E9 | 2
E10 1 o
E11 1 &
E12 | -
O E:z I' g Remote Turn On Con-
% trolled by Power Logic
Conn 1-12 (YB121)
+ Turn On 6V for |/O
P Channel Interface
O L 12 (YB146) P-ATF2D10 (YB149AJ2)
o wa mlL E15Q 4O
See PWR 50 for adjustment P-A1B1J07 (YB146BJ4)

procedure

* Only for early machines (with CP?7) ;
**Only for later machines (without CP7) K1 Hold Delayed

2 Seconds
YB146 PWR 31

3830.2 | BR2400 | 2347178 | |437402A | 437405 | 437414
seq 10f2 |Part Number 15Mar 72 | 15 Aug 72 4 Jun 73

PS3 VOLTAGE DISTRIBUTION PWR 1 65
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CP15/18 TRIPS (PART 3 OF 3) CP15/18 TRIPS (PART 3 OF 3) PWR 170
INTERMITTENT TRIP

160
27 ALLMEASURENENTS MAY HAVE
DANGER pwr 160" =1 SO0 SRR ENTERING HERe BECAUSE
OF ABAD OUTPUT. ALL MEASUREMENTS MAY HAVE TO

LETHAL VOLTAGES are present
in the power servicing area.
SAFETY cannot be overemphasized.
Consider ALL CIRCUITS LIVE
until measured otherwise.
CAPACITORS are potentially
explosive devices.

WEAR SAFETY GLASSES.
After replacing any capacitor,
reinstall all SAFETY COVERS
before powering up machine.
LSS SSSSSSSSS SIS LS SS LSS S SIS LSS S S S o

CP 15 TRIPS
INTERMITTENTLY
(+6V PROBLEM)

-
1

i UF_(BEFORE TIME OUT) IF YOU  |--|
| ARE ENTERING HERE BECAUSE OF
|

|

-4

————‘——‘ A BAD OUTPU

MEASURE [NPUT
L

CP 18 TRIPS
INTERMITTENTLY
(-36V PROBLEM)

X) MEASlSJ 5
E3"(-) (OR CONN 4**
TOCONN6°") FOR
+5.95 TO 6.18V DC
SEE_PWR I ADJUST PS 3,
+

50 FOR == 6V OUTPUT
YES ='ROCEDURE|

MEASURE LEADS
AT PS 3, E4(-)

NS NNNNNNNNNNNNNNNNNNNNNNNNN
AR

N

N

[NPUT

MEASURE INPUT
© SEE PWR 165 FOR NO YES i T Ps
VOLTACE DISTRIBUTION. ET FOR NO MORE
T 8.2 AMPS
DC (MAX)
ABLE TO YES
MEASURE QUTPUT ADJUST
LEAD AT PS3, E4
ren hoete.
DC (MAX) MEASURE QUTPUT LEAD INPUT
NO ATPS 3, £2° (OR CONN NO CURRENT
— 4** AND 5**'IN PARALLEL) WITHIN SPEC
ADJUST PS 3 SEE_PWR FOR NO MORE THAN
-36v output |50 FoOR 8.0 AMPS DC (MAX)
PROCEDURE
_ DANGER
POWER MUST BE
DOWN .
MEASURE THE BULK
PPLY INPUT AT PS 3, ,
E1(+) TO E3(-) A
LLOWS:
ABLE TO YES A LEVEL +10.6 TO 12.4V
ADJUST )
MEASURE_THE BULK 2 B. RIPPLE (MAX)
INPUT AT PS 3, E11(-) LABEL, THEN ST
TO E3(+) AS FOLLOWS: f t
DANGER DISCONNECT ! i
NO A.LEVEL -4.5 TO -47.5V LEAD AT PS 3, S QST V 5
POWER MUST BE E2 0.46V
DOWN®. B.RIPPLE (MAX) P/ 8.9 M SEC
- —oA o DANGER
DANGER 1 POWER MUST BE
i DOWN.
POWER MUST BE Yo _a_ Ny
DOWN 0. 88V bt
PP 8.9 M SEC
POWER UP UNIT
REMOVE PS 3
REGULATOR
CARD (S)
REMOVE PS 3
LABEL - REGULATOR
CARD(S) .
THEN PWR 74
D1SCONNECT-LEAD BULK 2 OUTPUT
AT PS 3, E4 LEVEL OR RIPPLE
NOW ABLE TO NO BAD
ADJUST YES WERE_YOU JUST NO
ABLE_TO ADJUST
POWER UP UNIT +6V OUTPUT
YES
POWER UP UNIT
POWER UP UNIT WERE_YOU JUST
ABLE TO ADJUST -
“36V OUTPUT THERE IS A LOAD DANGER DANGER
PROBLEM_IN +6V
MEASURE_LEAD AT OUTRUT LINE POWER MUST BE POWER MUST BE
PS 3, ET1 FOR DOWN . DOWN .
NO MORE THAN .
0.4 AMPS DC
(MAX) MEASURE LEAD AT
, EI FOR NO
MORE THAN 8.2
NO DANGER DANGER ISOLATE LOAD PROBLEM TO: AMPS DC  (MAX)
ADJUSTABLE
POWER MUST BE POWER MUST BE 1. 01A-A1, BI BOARD CARD
DOWN.. DOWN . REPLACE REPLACE EITHER:
2. 1/0 (TAIL) GATE CARD
|NPUT AREA . ---|see PwRr cP 15 1. REGULATOR
YES CURRENT 3. CE PANEL. 165 CARD.
WITHIN SPEC 2. PS5 3.
4. PWR SEQ PRINTED
CIRCUIT BOARD. NPUT T T
T CURRENT
REPLACE REPLACE 1 WITHIN SPEC |3
cP 18 EITHER: |
REGULA;%RSCARD RECONNECT ALL
CORRECT PROBLEM LEADS.
DANGER FOUND
DANGER DANGER
POWER MUST BE
3 DOWN POWER MUST BE POWER MUST BE
DOWN”. DOWN.
1SOLATE LOAD
SEE PROBLEM TO: CORRECT PROBLEM
i IRty —] ]
N o T
REPLACE DANGER REPLACE
PS 3 PS 3 REGULATOR REPLACE REPLACE
) X POWER MUST BE U
*  Only for early machines (with CP7) DOWN CARD(S) PS 3 PS 3 REGULATOR
**  Only for late machines (without CP7) I @

PWR 20

3830.2 | BR2400 | 2347178 | [437402A | 437405 | 437414
sea_20f2 |Ppart Number 15Mar72 | 15Aug72 | 4Jun73 crisnstries partzors  PWW R 1 70
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CP 14 TRIPS (Part 1 of 3) PS4 IS NOT SEQUENCED ON. THIS SUPPLY ccutmrsteiters PWR 180
IS NOT USED. IF CP14 TRIPS LOOK FOR A

SHORT TO GROUND BETWEEN THE CP
AND PS4,

PWR 30, 280

// LSS LSS LSS IS SIS SISV S S/ 1 /7

DANGER

LETHAL VOLTAGES are present
in the power servicing area.
SAFETY cannot be overemphasized.
Consider ALL CIRCUITS LIVE
until messured otherwise.

NN

YRLZ0
DANGER
POWER MUST BE
DOWN .

DANO-ER
POWER MUST BE
DOWN.

\\\\\\\\\\\\\\\\\\\\\\\1\

\\\\mm\\\\\\\\\\\\

CAPACITORS are potentially Nom“k Y A
explosive devices. D EEoNCE
WEAR SAFETY GLASSES. CALL
After replacing any capacitor, l N OFF PS 4 LABEL THEN LOAD PROBLEM
roinﬂ.ll a SA‘ETY COVERS INTERM1 TTENTY ¥ ELECTRONICALLY D1SCONNECT
CP 14 TRIPS T SEMOY ING The BULK_1_INPUT LEAD
Z ¢ powering uu:sn \.céeg.n AT PS 4, EI
///////////////////////////////////// .
o SEEPWR 198 FON 1 190
A BietmauTion. REPLACE
PWR 190 .
DANGER UNIT WILL NOT POWER UP CORRECT PROBLEM
POWER WUST BE POWER UP UNIT BOTVH50" ARE ONLy C'NTs {SEE PWR 185/
Dowk LOOK ING FOR A CP 14 POWER UP UNIT
TRIP CONDITION.
CHECK FOR OPEN, SHORTED
AND ‘LOOSE SENSE LEADS YES
(PWR 185) . MUST HAVE CP 14 TRIPS
mmmnmE | (e R
LB3-9 A
CIRCUITS THAT HAVE VERY 1. LB3-8 TO PS 4, EI4
M NO SHORT POWER MUST BE
SoRE WiTHoUT CARD.CIRCUIT | = = = B3 Tein, N0 SHORTS DOWN DANGER
RESISTANCE, ALL CARDS ON LB3-8 TO LB3-9 —
BOARD A-B3 MUST BE RE ALSO CHECK FOR HEATY - . POWER MUST BE
MOVED FROM CONTACT WITH DAMAGE AT THE ABOVE MEASURE THE BULK 1 DOWN.,
BOARD PINS. WHEN THIS IS CONNECTION. AN B ETaE e Ps s
DONE, THE RESISTANCE D:g‘ggpégmlli"g REPLACE AT PS 4, EA(+) TO
SHOULD READ OPEN ORC TERMINAL | CONNEC TR . E2L) POR 11,3
CAUTION: SEE NOTE 1
RECONNECT LEADS
AT PS 4, El2
CHECK FOR A
SHORT IN THE
CABLE_FROM PS
I 4, ET TO CP 14
‘ POWER UP UNIT
DANGER
POWER MUST BE
DOWN. DANGER REPA IR
POWER MUST BE SHORT .
USE_SCOPE ON P 4
REPAIR LEAD UTPUTS TO DETEC DOWN. RECONNECT ALL
FOUND,RESET CP QVERVOLTAGE CONDITION
14 PRIOR T CU FOWERING
"ou a1 ps o En: MEASURE THE BIAS
TIGHTEN TH F LLOWING - -+
Lé'GosEn A /\_«ovznvonmsx SLE'S&")VT&OJS(“)FF%ORM
A SCREN ON_CONNECTORS ov 166 TO 239V DC
€2, E3, AND E4 RECOWNECT ALL CAUTION: SEE NOTE 1.
B. SLIP ON CONNECTORS LEADS AT PS
E10, E!2, AN
E| . POWER UP UNIT
ALSO CHECK FOR HEAT
DAMAGE AT THE ABOVE
GAMAGE |1 S Bounb, AT OVERVOLTAGE ]
. BIAS SUPPLY
REPLACE PS 4. INPUT MEASURES
DANGER
SPECIFICATION
THERE IS A PROBLEM IN PWR 65 POWER MUST BE
THE LOAD AREA OF PS 4. DOWN®.
I 'NO
apdusT Ps 4 |--|see Pwr s0
POWER UP UNIT REGULATOR PGR_PROCEDURE  |PROBLEM: o> 'BLE LOAD
A LSOLATE BT UNLOADING DANGER CHECK FOR SHORTS BETWEEN
POWER SUPPLY ABOACENT P8-S, TALE0 FoR
CARDS 20% AT A TIME. MUST BE DOWN. LOOSE SCREWS, 'ETC). 1
B. CHECK BOARD TFONG SRORT 1S FOUND.
l " DECOUPL ING CAPS. REPLace B 4! '
Gt el e + oo
DANGER REPLACE CPi4. RECONNECT
POWER MUST BE REGULATOR WAS LEA
DOWN. ADJUSTABLE TO
SPECS RECONNECT THE
REMAINING LOQSE
LEAD AT PS 4
PLACE I
ADJUST PS 4 SEE PWR 50 SEE P
REGULATOR  --- [FOR PROCEDURE ps a I e
I ADJUST REGULATOR
PWR 20 Note 1: Neither E1, E2, or PS 4’s heat sink is at frame ground. PWR 80 PWR 20
Do not tie any measuring instrument grounded leads
to these points.
sea 10f 2 | PartNo. (2) 19 Dec 75 PWR 1 80
— UNTIL MARCH 26, 1976, UNCLASSIFIED THEREAFTER CP 14 TRIPS (Part 1 of 3)
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CP14 TRIPS (Part 2 of 3) [psaisNoOT S‘EQUENCED ON. THIS SUPPLY IS NOT retvotTAGEpisTRIBUTION - PWR 185

USED. IF CP14 TRIPS, LOOK FOR A SHORT TO
ND BETWEEN THE CP .

PS4 VOLTAGE DISTRIBUTION GROU CP AND PS4 Memory
Laminar
Bus

01A-B3 Board
Voltage Pin
Connections

Pwr Seq Logic Sense PS 4 +7V output.

(A course sensor, sensed output will be considered good

until the +7V output drops below 2.5V dc). There could

be memory problems before the sensor powers the system down

P-A1C2D13 \ L(6K uF (block of 6 capacitors)
+7V dc PS 4 | AN
YB144 +7V dc
P-A1F2807 ! P-A1F2D08 LB 3
+7V dc Gnd located vertically
YB149 YB149 on hinge side of
main gate
(see LOC 16)
Remote Sampling of Voltage E
for tnput to Memory Voltage Remote sampling of
voltage for feedback
to voltage regulator.
This provides P-AIEL JOS
regulation of Power (YB125)
Supply Output
e -
PS 7 is on and OK P-AIA2B09
P-A1C2D10 P-A1A2-DO5 (VBI48) (YB148)
= -
~Turn on PS 4 +7V de
YB144
(Remote turn-on control)

PS4
£9 £10 +7V dc at 10A
YB170 E2 El

psa =S| 16.6 t0
e28 239V dc
O €3Q
! E
e i[g
& ila T8 2-1 T8 2-2
Es 1€ PS 18
el 18V dc bias
Ol es s YB165
E14 11§
P4
S
8
k]
8
0 H
w2 wa E15Q e4©

See PWR 50 for
adjustment procedure.

3830.2 | BR2500 | 4290982 | [ 447460 | IBM CONFIDENTIAL PWR 185

20of 2 | Part No. (2) 19 Dec 75
Seq I UNTIL MARCH 26, 1976, UNCLASSIFIED THEREAFTER PS4 VOLTAGE DISTRIBUTION

© Copyright 1BM Corporation 1975
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CP 14 TRIPS (Part 3 of 3)

/////////////////////////////////////

DANGER

LETHAL VOLTAGES are present
in the power servicing area.
SAFETY cannot be overemphasized.
Consider ALL CIRCUITS LIVE
until measured otherwise.
CAPACITORS are potentialty
explosive devices.

WEAR SAFETY GLASSES.

After replacing any capacitor,
reinstall all SAFETY COVERS
before powering up machine.

SSSS LSS SIS SSS S SIS SIS SIS SS SIS LSS SISV

SN NANANANNNNNNNNNINNNNNNNNNY
\\\\\\\\\\\\\\\\\\\\\\\\\\\\

N

N

® SEE PWR 185 FOR
VOLTAGE DISTRIBUTION

Note 1:  Neither E1, E2, nor PS4 heat sink is at frame ground.

IF YOU ENTERED HERE DUE
TO A BAD PS OUTPUT, ALL

«  (

MEASUREMENTS MAY HAVE 14 TRIPS

TO BE
PARTI

{BEFORE TIME QUT:

THIS CHECKS Ps MEASURE WITH DVM
4 VOLTAGE OUT FOR_THE FOLLOWING
FOR A POSSIBLE VOLTAGES AT PS 4
DIFFERENCE AT ----le4 70 E1a aND E3 fO
THE POINT VIHERE E13 FOR A MAXIMUM
IT 1S SEN . OF 125 MILLIVOLTS

MADE DURING A
AL POWER UP CYCLE

1 NTERM ITTENTLY

« ¢ C € € € € CC

« (

PS4 IS NOT SEQUENCED ON. THIS SUPPLY IS NOT USED.
IF CP14 TRIPS LOOK FOR A SHORT TO GROUND BETWEEN
THE CP AND PS4.

LS
UIT

{EQUAL OR LESS!

212

MEASURE VAITH A DVM
FOR THE FOLLOWING
VOI TAGES -6 767 TO

3 BANDLIE DY

83V BETWFEN LB

E IN
SPEC I FICATIONS

l

DANGER
NO POWER MUST BE
> DOWN
I MORE )

CHECK/TIGHTEN
TERMINALS - SLIP-ON
CONNECTORS
SENSE LEAD LB 3-8 AND

3-
OUTPUT CONNECT IONS PS

REGULATOR CARD
WAS ADJUSTED
RECENTLY

L E1_THRU €9,7€10,
E15 AND &1
LOW, MISSING OR
WITH
SPECIFICATIONS.
COW VOLTAGE
NOT LIKELY TO
CAUSE CP 14 TO
TRIP. REGULATOR CARD e ew .
WAS REPLACED ALSO CHECK CONNE CTORS
RECENTLY FOR HEAT DANAGE - THIS
CAN BE CAUSED BY LOOSE
N N CONNECTIONS: REPLACE
SOPBLY 1075 3 AT DAMAGH D CONNE TORS
PS4 k91 TOEID OR CABLES OR IF APS 1
CLFOR 16610 CONNECTOR REPLACE PS4
239V DC
CAUTION SEE DANGER REPLACE
POWERMUST BE REGULATOR CARD
BHWN IN PS 4
VOLTAGES
NOW MEASURE YES
BELOW MAX IMUM OF
BIAS SUPPLY
INPUT MEASURES REPLACE
SPECIFICATION PS 4
ISOLATE THE EXTRA
VOLTAGE DROP [N THE
oC DISIRIBUTION
s
CORRECT PROBLEM
MEASURE THE BULK 1 FOUND
INPUT VOLTAGE TO PS
4 AT IR
0 E2 P2, %0k 103
14.3v DC
ADJUST_PS SEE PWR 50
REGULATOR - - |FoRr
AFFECTED PROCEDURE
BULK 1 BIAS SUPPLY L
SUPPLY MEASURES RIPPLE |
WITHIN ITS [
SPECIFIED SPECIF IED
VALUES VALUE
PWR 92 i
PWR 65 PWR 20
SCOPE SCOPE
BlAS SUPF’LV INPUT BULK VINPUT TOPS 4
PS E9 1+ 70 ATPSA E1i1 TOES

E {-7 FOR
MAXIMUM R[F'PLE
VOLTAGE OF 0.9V P/P

FOR A MAXIMUM
RIPPLE OF 10V P P
CAUTION SEENOTE 1

L

Do nat tie any measuring instrument grounded leads

to these points.

{

«  «

 (

( C ¢ C €

CP14 TRIPS (Part 3 of 3) PWR 190

PWR 180

OANGER

POWER MUST BE
DOWN

DISCONNECT PS
4, €4

SCOPE

OUTPUT OF PS 4 AT PS 4,
E4 WHIL.E POWERING UP
|

QVERVOL TAGE
IGREATER _THAN
1.283V

A POTENTIAL LOAD
PROBLEM. 1SOLATE
FOR LOAD PROBLEM BY
UNLOADING BOARD
01A-B3 MST CARDS
20% AT A TIME.

CHECK
TROUBLE L()L(:)i OR
L
COMPONENTS

ALREADY REPLACED.

HECK DC COUPL ING

CORRECT PROBLEM FOUND.

BR2600 | 4290956
sea 10f2 |PartNo.(2)

3830-2

447460
19 Dec 75

© Copyright I1BM Corporation 1975
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UNTIL MARCH 26, 1976, UNCLASSIFIED THEREAFTER

l

LOAD
PROBLEM FOUND

PWR 20

!

ADJUST PS IF
NECESSARY R

V

PWR 20

SEE PWR 50
FOR

PROCEDURE.

CP14 TRIPS (Part 3 of 3) PW R 1 90



CP13 TR'PS (PART 1 OF 3) CP13 TRIPS (PART 1 OF 3) PWR 200

/////////////////////////////////////

DANGER
LETHAL VOLTAGES are present

PWR 30, 280 Q

in the power servicing area. ‘ /

SAFETY cannot be overemphasized. LABEL

Consider ALL CIRCUITS LIVE CP 13 TRIPS THEN DISCONNECT CHECK

until measured otherwise. PS5 E1 FOR SHORT FROM HEAT
CAPACITORS are potentially S e KT ronEn: sOPRLY |~

explosive devices.

WEAR SAFETY GLASSES.
After replacing any capacitor,
reinstall all SAFETY COVERS

FOUND, FIX. IF NO SHORT

FOUND, REPLACE PS5,
l THEN CP13.

l (LOOSE SCREWS ETC!. I[F

‘QQQQQQQQQQQQQQQQQQQQQQQQQQ\

NTE
MITTENTLY CPI13 TRIPS
HOW

AAAANNNANNANNNNNNNN NN

. . P1 RECONNECT ALL
before powering up machine. / snEL r%ups LEADS
Az ADUUST
CHECK 1 PS5 (SEE PWR
20,
=
® SEE PWR 205 FOR VOLTAGE DISTRIBUTION. PWR 210 OR MBI 1N CABLE
{SEE PWR 205)
MRS
DISCONNECT LEAD I :
E1(+) TO E2(-)
AT PS5, EII LIOER PWR 68
15.0V DC
CAUTION
SEE NOTE 1 PWR 20
l REPA IR l

SHORT. RECONNECT
ALL LEADS.

VOLTAGE
CORRECT

NO

CcP13
STILL TRIPS

1

&)
THEN DISCONNECT

PWR 20 PS5, E3
TPRCELEM InSV°
L 3v

RECONNECT LEAD MEASU?IE (sl)ATséAT SEEN N
AT PS5, E11 . E7cl’xFomea
. CAUTION: SEE NOTE 1,

cP 13
ISOLATE LOAD !SEE
STILL TRIPS PWR 205) PROBABLE
—t CAUSES ARE:
CHECK (POWER MUST BE DOWN) POWER UP UNIT. USE 1 .MST CARDS (PULL
FOR OPEN, SHORTED, AND P27 OBk NG FoR AN g 20" AT A CONNECTORS ARD ‘
H )
185270 T8-1 ARE CONNECTED LOOSE szr'«ss LEADs'nPwR OVERYEL PAGE “COND 1 T ON VOLTAGE 2.DISCONNECT LEAD | ___| A ARE TG
TO MST CIRCUITS THAT HAVE EoRrindity, ™ Down, O CU FOWERING CORRECT SareS 2380 Bno ALSO, LB TERMINALS
VERY LOW RESISTANCE (OFTEN 7. 01A-BIC2J03 TO PS5, : ¢E SWITCHES. HAVE SCREWS INSIDE
LESS THAN 1 OHM). TO MEASURE E1Q . +1.25V AT PS5, E4: RECONNECT ALL 3.0 OFG
WITHOUT CARD CIRCUIT RESIS: ==~~~ 2. GROUND RAIL TO LEADS CABACT TORS N
TANCE, DISCONNECT LEADS AT ---- CARD POSITIONS
A-B1C2J03 AND A-81C2606 WHEN MUST Bé NO_SHORTS: " OVERVAE TaGE A2, \ Vs,
THIS IS DONE, THE RESISTANCE o4 1O TBS-3 4.5t BORRDS
BETWEEN THE ABOVE TERMINALS wusT BRVE CONTTNGITv: ov
SHOULD READ OpeN. 01A-B1C2G06 TO PS5, E9
MUST BE NO_SHORTS: 2. -3V AT PS5,E3:
B5-2 TO TB5- | RECONNEC™ ALL
‘\/‘ov LEADS
A REPA IR
{OVERVOL TAGE
I SHORT AND
RECONNECT ALL
LEADS
REPA IR
ANY SHORT FOUND
PWR 80 @
OVERVOLTAGE SWAP CARDI(S
PWR 20
PS5 TO PST
.
cP 13
STILL TRIPS
CHECK
< ADJUST AVAILABLE TROUBLE
o Lo PS5 AND 7 CAN WAPPED TO
PS5 (SEE PWR MOST LIKELY DEleanD e SANGBE TEADRE
50) TPI3 STILL COMPONENT NOT THERE MATY NOTOBE NORMA
TRIPS ALREADY REPLACED |occeoe-o 4 QRERATION AFTER SWAPPING
SINCE THE VOLTAGE ADJUSTMEN
. REGULATOR LIMITS ARE DIFFERENT BETWEEN
o, SARDS THE SUPPLIES (SEE PWR
PWR 20 3. CP13
ABLE TO
ADJUST REPLACE
BAD CARD(S) AND
ADJUST PS5 (SEE
PWR 50) ADJUST
REPLACE
PS5 IF
PS5, REGULATOR NECESSARY (SEE
CARD AND ADJUST PWR 50)
(SEE PWR 50)
Note 1: Neither side of leads can be grounded. Do not tie
to any instrument grounded lead. The power
supply heat sink is also not grounded. PWR 20
PWR 20
seq 20f2 |PartNo.(2)| | 19 Dec 75 P13 TRIPS (PART PWR 200
UNTIL MARCH 26, 1976, UNCLASSIFIED THEREAFTER CP13 (P 10F3)
. .
@ Copyright IBM Corporation 1976
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CP13 TRIPS (Part 2 of 3)

PS5 VOLTAGE DISTRIBUTION

See Note 1

/

pss ©'O Ocs Qs wew2
€20 —
€30 2{ 1"
' - -
| 2
e sl[€
e ol
~
€10 | gl =
€11 113 2 el 8 :E:g
e121|2]]2 ollal 1en
31153 ] 1E1
GIEAES I a 1 E10
= § ®] 1 e9
| €8
8 o 1 E7
al|s ®| t €6
= L 117 1es
4 |2 O 0
O psy
e15@Q €4© 13

Power Supplies are physically inverted on left and right sides

« ¢ (

« ¢ ¢ € € C(

Laminar
Bus

Pin connec-
tions for
1/O Gate

YB186

Laminar
Bus

Pin connec-
tions for O1A.
Al and Bl

YB220

Notes: 1. Overvolitage cerd not present if power supplies at

EC716230 or later.

2. This sensor is remote sampling of voltage for feedback to
PS regulator for regulating PS output only. Logic

. :-oBessn: sensf this PS for ;orn:l conditions T8 2-3 8 2-4

N -5 terminates on gnd rail at A
B1C2J05 18V dc bias
PS 15
3830-2 BR2700 | 2347181 437402A | 437405 | 437408 437414 | 447461
seq 10f2 | Part No. (8) 15Mar 72 | 15 Aug 72 | 16 Oct 72 4Jun73 | 12Mar 76

© Copyright 1BM Corporation 1972, 1973, 1976

Auto-
turn on
jumper

PS5 VOLTAGE DISTRIBUTION PW R 205
YB121
H Disabl e
MSPS!)-O‘?':'Ie — 8 —4 ‘—‘"'-_/ Twisted palr grounds
Gnd -3v Channel A/ from Tabs 11 and 12
J1-2 /
11-3 AYBi80 /
Tab 2 Channel 8
//
K6-2 S’
1
Tab Tab On Q Mulfing SM953
7 ::23 o — SM954
Y8121 CE Switches
GATE B (1/0) YB18 SCRID Card - SM951,
+1.25V ov ov -3v PWR 140 o
@rs 1-6 GDns 1-5 éars 1-8 en 1-7 @n 1-4 @Ts 1-3 Ora 1-10 Gpn 1-9 CE-EC2-D  CE-EC2-8
CE-EC2-C
Gnd TB 10-8 '
GATE A / \, | /YB185
@u 1-5 ®LB 1-4 LB 1-1 LB 1-2 LB 1-3 Ru 1-8 L8 1-6 L8 1-7
Tab 6 / PS3
Y8120 Gnd T 5
Gnd PS 9 §—

PS 5 Dual Regulator
-3V/+1.25V dc
at 70 amps

PS5 VOLTAGE DISTRIBUTION . PW R 205



CP13 TR'PS (PART 3 OF 3) CP13 TRIPS (PART 3 OF 3) PWR 21 O

LSS SSSSSSSSS LSS S LSS LSS LSS S S SIS LSS S 7
DANGER

LETHAL VOLTAGES are present

in the power servicing area.
SAFETY cannot be overemphasized.

MEASURE THE EgLLOW ING

A
AL 2 +1.26V DC
AT 8TA= BIC2J03 TO
GRO

ALL MEASUREMENTS MAY HAVE

7 %
Z Z
Z Z
7 Z
Z Z
é f TO BE MADE DURING PARTIAL 8., 72 ou Bu:écégaro c MEASURE
i POWER UP CYCLE (BEFORE cP 13_TRIP OUTPUT
f Consider ALL CIRCUITS LIVE % TIMEOUT) [F_YOU ENTERED INTERMITTENTLY OUND - BULK 1 INPUT T0 PS TRy
% until measured otherwise. / HERE BECAUSE OF A BAD LOW OR
% CAPACITORS are potentially f PS5, EI (+() Io £2
/ explosive devices. 2 YT 9.8 70 14.9V DC
7 JWEAR SAFETY GLASSES. 7 Boehleaeige || resnta oo,
2 After replacing any capacitor, / GROUNDED TEST LEAD. AT Eg 76 £4,70,£10, P TQUTRUT HIGHNGYES
7 [ reinstall all SAFETY COVERS Z 850 38 Ee a EYORD +10 1T PONER DO
% betore powering up machine. 7 VOL'?’AESESKS Ps 5, 125 MILLIVOLTS *Enen K 1 SUPPLY 2'523"%8 PS
- BUL.I 1 SUl E4
//////////////////////////////////////// POSS 'l’gll.sfom-'sneucs AT fEcuL MEASURE W1THIN
C CA
® SEE PWR 205 FOR IT IS SENSED. S F1
VOLTAGE DISTRIBUTION
MEASURE THE BIAS SCOPE
SUPPLY INPUT TO PS WHILE POWERING UP
S SagE !4, (2
78 €1 15) Eor Te.6 SCOPE MACHTNE  MAT FONER
3 . DOWN OR TRIP
CAUTION: SEE NOTE 2 BIAS SUPPLY INPUT
S 5, Ei4 (+) TO E7
(21 Eom RipeLe
VOLTAGE OF 0.9V P/P
CAUTION: SEE NOTE 2
DANGER )
POWER MUST BE EASURES
DOWN NO
ATION
T DANGER
POWER MUST BE
CHECK / T1GHTEN DOWN Tes
S, NIRRT —
SENSE LEAD CONNECTIONS
11,25 v REPLACE
A. 01A-BIC2J03 AND REGULATOR
GROUND RAIL. CARD(S) IN PS & APOTENTIAL LOAD
B. AGATE T85-3 AND TB (SEE NOTE 1) PROBLEM (SEE PWH 205)
54 (GROUND). REPLACE PROBLEM BY UNLOADING
v 01A-A1 AND B1 CARDS,
! SCOPE AND 015 A1 BOARD CARDS
CHECK / T I GHTEN BULK 1 INPUT PS 5, E1 %A :
TO FR. ROUN
SENSE LEAD CONNECTIONS | CHECK (+) TO FRAME GROUND
av AGE OF 1.9V P/P
FOR LOAD PROBLEM PS
A. 01A-BIC2G06 AND OR LOAD PROBY CAUTION: SEF NOTE 2
GROUND RAIL. secouolggé SEE PWR
8. AGATETBS-1 ANDTB . ISOLATE 01B _GATE 23FD
5.2 (GROUND). CE SWITCHES BY §'hTING
TERMINALS. CHECK
} DECOUPL ING CAPAC I TORS CHECK
BULK 1 SUPPLY ‘Il'g gos;#leg CIY‘EéKA'glI)A 0G FOR REPLACED
. L
SRR L O n SPECTE 1 8ATION RELATED  CONNECT 1ONS roLLcﬁ“u"'c"f“'s LIST oF
OUTPUT CONNECTIONS PROBLEM_AND .
A.TAGATE LB I-TL 2, 3, ADJUST PS5, FATLURE PROBABILITIES.
8. 1)o TRIL) GATE T8 2 REG“%{“S’; SARD(S)
-5, 6, 102 % ND
0.
CORRECT ANY
PROBLEMS FOUND
REPLACE MOST
L IKELY
CHECK / TIGHTEN rurzo oM NN TSy NOT
£7S §,CONNCETIONS REPLACED
€4 E§ Elo ‘a5l
E14,"aND E15. °
NOTE1: SOME POWER SUPPLIES HAVE LOAD
TWO CARDS (ONE REGULATOR, PROBLEM FOUND
THE_GTHER OVERVOL TAGE )
IF T E _ARE TWO CARDS IN ADJUST PS 5 IF J--ISEE PWR 50
THE POWER SUPPLY, REMOVE NECESSARY FOR
T ey
HERSOASHECK FOR INSERT ONE AT A TIME UN tre
TRAMAGE AT THI SHORTED CARD 1S FOUND. T
1T CAN BE CAUSED BY
LOOSE CONNECTIONS.
REFERENCE DRAWING_ON
OCTMETER TG TSOLATE NOTE 2:
| SATRA VOl Thce SRR | NoA TS L R
CORRECT PROBLEM FOUND. SENK DS BE RRAME PWR 20
IF HEAT DAMAGE 15 ANY MEASUR ING
APPROPRIATE TERMINAL GROUNDED LEADS TO
CONNECTOR OR CABLE, OF
THE _CASE OF A PS 5
connecroas REPLACE P2
ADUUST —
---|seE PWR s0
PS 5 REGULATOR
PROCEDURE
VOLTAGES NOW
MEASURE WITHIN
SPECIF ICATIONS .
MAXIMUM 125
MILLIVOLTS.

N

PWR 20

3830-2 BR2700 | 2347181 437402A | 437405 | 437408 437414 | 447461
seqa 20f2 |PartNumber(8)] | 15Mar72 | 15 Aug72 | 16 0Oct72 | 4Jun73 | 12 Mar 76 CP13 TRIPS (PART 3 OF 3) PW R 2 1 0
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CP11 TRIPS (PART 1 OF 3) CPITRIPSPARTTORS  PWR 220

// LS ISSSSSLS S LSS IS LS LSS LSS S LSS LSS,

DANGER 7 Pun .20
% Z ]
f LETHAL VOLTAGES are present 7
Z [ in the power servicing area. _ é DANGER
Z W SAFETY cannot be overemphasized. A e 11 TRIPS A DANGER POWER MuST BE
% J Consider ALL CIRCUITS LIVE 7 PS & PROBLEM) POWER MUST BE '
¢ until measured otherwise. / DOWN .
7 J CAPACITORS are potentially Z
% explosive devices. é NORMALLY A )
7% BWEAR SAFETY GLASSES DEFERRED
7 ! =9 % MA INTENANC LABEL
7 | After replacing any capacitor, Z CALL
7 R reinstall all SAFETY COVERS % OFF PS 6 THEN DI SCONNECT
A i ; 7 INTERMITTENTL ELECTRONICALLV BULK 1 NPUT LEAD
% before powering up machine. // CP 11 TRIPS 8Y REMOVING THE A E!
GLSSSSSSSSSSSSSS SIS SIS S SIS S SIS S SIS JUMBER LERD.
® SEE PWR 225 FOR l
VOLTAGE DISTRIBUTION
PWR 230
O NoRMACLY AT THIS | FONER o NI
LegiééOSNOPEZ;SENEE SngCogHNEOU SRE i-' POWER UP UNIT
CAU AN OVERLOA
OF PS 6 VIA MEMORY CP 11 TRIP CONDITION MEASURE THE BULK 1 FROBLEM. IN_THE
AND TRIP CPt 1. SUPAP'}—Y INPUT(J;(%_SS LOAD AREA OF PS
E2(- )FOR eca TO 6
‘ CAUTION: SEE NOTE 1
NO
DANGER CP 11 TRIPS
TP 11 STILLYN(ES
POWER MUST BE TRIPPING
DOWN. / ISOLATE POSSIBLE LOAD
YES PROBLEM:
NO ‘ A.I1SOLATE BY UNLOADING
BULK 1 BOARD ﬂlABS OF M
SUPPLY MEASURES 20%
DANGER WITHIN ITS DANGER 8. CHECK DECOUPLING CAPS
POWER SUPPLY SCEEbEéED POWER MUST BE THE BOARD ITSELF.
CHECK DANCER MUST BE DOWN DOWN.,
FOR OPEN OR LOOSE POWER MUST BE
SENSE LEADS ON PS 7 DOWN .
(PWR 245) .
A. .25v
01A-B3M2GI1 TO

’ .1
1.
PS 7, EIO

' 2. GROUND RAIL CHECK
T0 PS 1, E8 RECONNECT LEAD ASURE THE B1AS

B. -3V ME
DANGER 01A-B3M2G06 TO AT PS 6, El2 SUPFLY INPUT TO.P5 6, FOR A SHORT IN THE
PS 1, E9 RECONNECT LEAD FS6.EQ()TO CABLE FROM PS 6, E!

POWER MUST BE « ET2 E'IO(— FOR 1
DOWN.

LOAD PROBLEM

v T0 23.9v DC
éh'ﬁv?ﬁﬂ?‘fem £ CAUTION: SEE NOTE 1

PWR 230
CORRECT PROBLEM
P CA:B‘S EEE PWR
WR 65 .
CHECK, REPAIR 225.
TIGHTEN, OR METER THE POWER UP UNIT 2 as suPPLY SHORT
FOERC8ING LEADS INPUT MEASURES RECONNECT ALL
: WITHIN LEADS.
MUST HAVE CONTINUITY: SPECIFICATION
VOLTAGES FROM LB3.6 1. LB3-6 TOPSE, El4
ARE SUPPLIED TO msT CIn 2. LB34TOPS 6, E13
TRAT HAVE VERY LOW RESISTANCE M N .
LIRSS AN oG
s AR [~ = [GHEGK SLIP-ON CONNECTOR REPAIR SCOPE
BOARD A-B3 MUST BE REMOVED H
FROM CONTACT WLTH BOARD PINS 7. £lo, 12 FOSEB‘SER‘E%ET cp ] BETECT® AR QVERVOL TAGE
HEN THIS IS DONE . THE RESIS- ALSO, CHECK FOR HEAT CONDITION PRIOR TO CU DANGER DANGER
TANCE SHOULD READ OPEN. MAGE AT THE ABOVE POWER ING D! GO
connecnous |F HEAT DANGER +2.0V A Ps 6, E4 POWER _SUPPL Y POWER MUST BE 7O,
DAMAGE IS _FO i T0 GND AJ Ps &, E2: MUST BE DOWN. DOWN
REPLACE APPROPR ATE POWER MUST BE -+2
AIRS. ov
POWER UP UNIT l
RECONNECT THE CHECK
REMA INING LOOSE
LEAD AT PS . FOR SHORTS BETWEEN
CARS‘REGLO"‘;‘;%R O R ADACENT Psra e
POWER UP UNIT OPPL (ALSO FOR_LOOSE
SCREWS, ETCI
SHORT {5 FOUND,
EPAIR. IF
YES SHORT 1S _FOUND,
REPLACE PS 6 iF
PS 6 DOES NOT F I
PROBLEM, REPLACE CP
PWR 80 I1&AD§ECONNECT ALL
ADJUST e ADJUST —— B
S SEE PWR SEE_PWR
PS 6 REGULATOR |-| 50FOR PS & REGULATOR [--150 FOR
PROCEDURE PROCEDURE
B ey ADJUST
PS 6 REGULATOR SEE PWR 50 FOR
- - | PROCEDURE
REGULATOR
ADJUSTABLE TO
SPECS
PWR 20
Note 1: Neither E1, E2 nor PS 6°s heat sink is at frame ground.
Do not tie any measuring instrument grounded lead's
to these points. PWR 20

3830-2 | BR2800 | 4290957 | (447260 IBM CONFIDENTIAL PWR 220

Part No. (2) 19 Dec 75
S 10f2 : UNTIL MARCH 26, 1976, UNCLASSIFIED THEREAFTER CP11 TRIPS (PART 1 OF 3)
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CP11 TRIPS (Part 2 of 3)

PS6 VOLTAGE DISTRIBUTION

For Sensing Outgut
Normal in Logic

—

.

Pwr Seq Logic Sense PS 6 +3.5V (A course sensor, sensed output will be considered good untit +3.5V output
drops below 2.05V dc). There could be control storage problems before the sensor powers the facitity down.

P-A1F2D08 ¢ Gnd

YB149

Remote sampling of voltage
for input to voltage

p P-AIC2BI3

¢ P-AIF2805 (YB149)

(YB144 PS 6 +2V dc)

PS6 VOLTAGE DISTRIBUTION

PWR 225

sequencing logic. PWR 120

(SR
(N3
@El

Sces Qct1s waw?

[ Q@pied aﬁeuouo/\o/;owmﬁml

PS 6

Refer to PWR 50 for
adjustment procedure.

3830-2

O 00O

Control Storage

Laminar

Voltage Pin
Connections

Y8220

BR2800
Seq 2o0f2

4290957
Part No. (2)

447460
19 Dec 75

© Copyright IBM Corporation 1975
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N
" Jyl

/rj\ m\
L N
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N

6k uF Located vertically
% 'L on hinge side of
Gnd / main gate (See LOC 16)
Z 4
é \@{ LB 3 (3.5V) 3
YB185

+1.25V from

PS 7 E4

Remote sampling of
voltage for input to
PS regulator only

Sense
Leads

Turn on swipe +3.5V PS6

P-A1A2D04
YB148

P-A1C2B03
YB144

+2V dc at 60A

PS 15
18V dc bias

IBM CONFIDENTIAL

UNTIL MARCH 26, 1976, UNCLASSIFIED THEREAFTER
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Bulk 1 cp it
YB160, '1!
¥B165 YB201

PWR 225

PS6 VOLTAGE DISTRIBUTION
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CP11 TRIPS (PART 3 OF 3) cnTrpsartsors - PWR 230

/////////////////////////////////// PWR 220

DANGER

LETHAL VOLTAGES are present
in the power servicing area.
SAFETY cannot be overemphasized.
Consider ALL CIRCUITS LIVE
until measured otherwise.
CAPACITORS are potentially
explosive devices.

WEAR SAFETY GLASSES.

ALL MEASUREMENTS MAY HAVE

TO BE MADE DURING_A PARTIAL
UP (BEFORE TIME OUT) THIS CHECKS PS 6 VOLTAGE

IF YOU ENTERED HERE BECAUSE CP 11 _TRIPS QUT FOR POSSIBLE

OF A BAD OUTPUT INTERMITTENTLY === DIFFERENCE AT _THE POINT

WHERE 1T IS SENSED.

BULK |
SUPPLY RIPPLI

\ANNANNANNANANNANGNNNNNN NN

\\\\\\\\\\\\\\\\\\\\\\\\\\\

3
IS _BEYOND 175
After replacing any capacitor, MEASURE WITH DvM CAUTION: SPURLEeS?
reinstall al SAFETY COVERS e A T L B MRS Bounoeo
before powering up machine. 1 E4TQEIL AND ASM‘A;)'( EST LEAD
4///////////////////////////////////// DANGER . OF 95 MILI R
PWR 65

POWER MUST BE
DOWN

l

@ SEE_PWR 225 F
VOLTAGE DISTRIBUTION

|
|
!
[
|
|
|
|
|
[
!

ouTPUT
{IN SPEC) NO_” ORIGINALLY
CHECK / TIGHTEN Low OR
MISSING
FOLLOWING TERMINALS
AND_SL IP-ON CONNECTORS:
A. SENSE_LEAD co~~zcno~s AND HECK THE LOG
OUTPUT CONNECT IONS REPLACED COMPONENTS.
1. .2v YES (EQUAL OR LESS) YHE FOLLOWING |
(A) LB 3-e ISTING OF FAILURE
(B) LB 3- FROBABIL ITIES:
8 PSE? CONNEE%IOE% E9, EI0 1 .REGULATOR CARD(S) DANGER
€12 El AND 14 " ’ MEASURE WITH DVM 2.Ps 6
ALSQ CRECK BOR NEAT DAMAGE FOR THE FOLLOWING 1 3. cP 11 POWER MUST BE
AT CONNECTORS STRCEHEAT VOLTAGE: 2.168 TO f—————-- DOWN
DAMAGE CAN BE CAUSED BY LoosE 2.305V DC BETWEEN REPLACE MOST LIKELY
CONNECTIONS. 1F_DAMAGE LB 36 AND LB 3-4. COMPONENTS NOT ALREADY
FOUND, REPLACE THE APPROPRIATE REPLACED
TERMINAL CONNECTOR OR CABLE,
OR IN T SE OF A PS 6
CONNECTOR REPLACE PS 6.

LABEL
THEN DISCONNECT
LEAD éI PS 6,

QUTPUT IS

ABOVE 2.305 V l
-
LOW VOLTAG ADJUST PS 6 IF ----| SEE PWR 50
TS NOT NECESSARY FOR PROCEDURE
VOLTAGES NOW LIKELY TO REGULATOR CARD USE SCOPE_TO LOOK
CAUSE CP11 WAS _ADJUSTED AT THE QUTPUT OF PS
TC TRIP  -=--------- RECENTLY 6, E4, WHILE
—_— POWERING UP. (THE
HINE_MAY POWER
MEASU DOWN IMMEDIATELY OR
SUPPLY INPU 3 TRIP 1TS CP)
ATPS 6,
ekt RES- 408, cam0
CAUTION: SEE NOTE 2 SERERLAC owy 20
véE?kéE‘oEB‘E N e OVE
RVOLTAGE
(SEg a;;lgUTION (GREATER THAN
CORRECT PROBLEM DANGER 2305 voc
POWER MUST BE DANGER
BIAS SUPPLY DOWN Yes
INPUT MEASURES POWER MUST BE
SPECIF ICATION T
ADJUST PS 6 SEE PWR 50 REPLACE 4
REGULATOR  ---|FOR PROCEDURE
REGULATOR REPLACE A_POTENTIAL LOAD PROBLEM,
CARD( 3 P56 ISOLATE FOR LOAD PROBLEM'
SEEROTE PS 6 BY UNLOADING BOARD Of1A- ----- SEE_PWR 225 FOR
83,557 CangS 201 Ar A7 D1STRBUTTON
MEASURE THE BULK 1 .
INPUT VOLTAGE TO PS 6, T PO';?T?SNS“EZWQQD v
&35 FoRe318 V5. ALSO CHECK THE BOARD
oo AND RELATED CONNECTIONS.
cauriog W2 ore 2 CORRECT PROBLEM FOUND.
PWR 20 ADJUST PS & |---[SEE PWR 50 FOR
REGULATOR PROCEDURE
SCOPE_THE BIAS
SUPPLY INPUT TO
PS 6 PS 6, E9
(+) to E101-) "FOR
A MAXIMUM RIPPLE
VOLTAGE_OF : LOAD ES
P St PROBLEM FOUND

@ o

PWR 20

SPEC 1F l ED
VALUES

PWR 20

SCOPE THE BULK 1

Note 1: Some power supplies have two cards (one a regulator,
the other overvoltage). If there are two cards in the
power supply remove them both. If the measurement
comes within specifications, insert one at a time until
the shorted card is found.

Note 2: Neither E1 nor PS 6’s heat sink is at frame ground.

Do not tie any measuring instrument grounded leads
to these points.

CAUTION
1#?;, SEE NOTE 2

PWR 92

3830.2 | BR2900 | 4290958 | | 447460 | 447462 ‘

sea 10f2 |PartNo.(2)] | 19 Dec75 | 5 Nov76 ' v cnraeseantsorns PWR 230 |
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CP12 TRIPS (PART 1 OF 3)

//////////////////////////////////////

DANGER

LETHAL VOLTAGES are present
in the power servicing area.
SAFETY cannot be overemphasized.
Consider ALL CIRCUITS LIVE
until measured otherwise.
CAPACITORS are potentially
explosive devices.

WEAR SAFETY GLASSES.

After replacing any capacitor,
reinstall all SAFETY COVERS
before powering up machine.
L/ /77727,

NANNNANNANANANNNNNNNNNNNNNN

N

\\\\\\\\\\\\\\\\\\\\\\\\\\\

A

PWR

@ SEE PWR 245 FOR VOLTAGE DISTRIBUTION

PWR 30, 280

CP 12 TRIPS
HOW

CP 12 TRIPS

CHECK

FOR SHORT IN CABLE
FROM _PST TO CP13

!

LABEL
THEN_D1SCONNECT
PST EI

2 (SEE PWR 245)
MRPOT e B
DISCONNECT LEAD -
AT PST, €11 E'r‘é’n?ser?é !
15.0V D
(SEE NOTE 1)
REPAIR
SHORT. RECONNECT
ALL LEADS
YES VOLTAGE
CORRECT
PWR 20
RECONNECT

LEAD AT PST,
Ett

l

DANGER

P

MEASURE BiAS AT
PS 7, E14(+) TO
E;( -) FOR 166

3.9V DC
(SEE NOTE 1)

1

CHECK

OR
SINK_AND FRAME
XT

D, FIX. IF _NO
U

SHORT FROM HEAT

RECONNECT ALL
LEADS

Note 1:

3830-2

S S W £

PWR 65

1

LABEL
THEN DISCONNECT
PS7, E3

ADJUST

PS7 (SEE PWR
50)

N

PWR 20

THERE 1S A LOAD
PROBLEM IN -3V
TION

ISOLATE LOAD (SEE
PWR 205) PROBABLE

CP12 TRIPS (PART 1 OF 3) PW R 240

POWER MUST BE CAUSES Al
POWER UP UNIT. USE l'gﬁ[\%g«oi(rpuu
SCOPE ON OuUTPUTS “OF TIME) 01A B2, B3 MAKE SURE ALL CONNECTORS
LOOKING FOR AN LRy AND TERMINALS A|
ovzévm.ncs CONDITION VOLTAGE 2. LB2 AND LB3 L — JAND NOT HEAT DAMAGED,
. RIOR TO CU POWERING CORRECT LBIANLE ALSO, LB TERMINALS HAVE
bown, 3 oEaNA SCREWS INSIDE OF GA
CHECK 1. +1.25V AT PST, E4: RECONNECT ALL SAPACITORS IN
FOR OPEN, SHORTED, AND A o B4 LEADS CARD POSITIONS
LOOSE SENSE LEADS (PWR -—ce4].26 4 Mz Asovz AND V5
TERMINALS T86-4 TO TB6-3 AND 245). MUST (OVERYOC SR GE) ST B!
TB6-2 TO TB6-1 ARE CONNECTED CONTINU IT
TO CIRCUITS THAT HAVE VERY 1. ou B3A2G11 TO PS7, ov
onmsccusnan L )6
1 OHM) TO s FXS AIL T
EXTERNAL CIRCUIT RESISTANCE 95"0”5“’“ Lo 2. -3V AT PS7, E3: a
DISCONNECT LEADS AT MUST BE NO SHORTS: ov ECOﬁgigg ALL
A-B3A2G11 AND A-B3A2G06 TB6-4 TO T86-3
WHEN THIS IS DONE. THE RESIS MUST HAVE CONTINUITY: | | | “ao____ -3. MATCHING REPA IR
TANCE BETWEEN THE ABOVE 01A-B3A2G06 TO PS7, E9 (ovERVOL TACE)
TERMINALS SHOULD READ OPEN MUST BE NO SHORTS SHORT AND
TB6-2 TO 7861 RECONNECT ALL
LEADS
PWR_ 80
REPA IR
ANY SHORT FOUND OVERVOLTAGE SWAP CARD(S) ewY 20
PS5 TO PST
CHECK
Al T v
o5 o8 knb Re ;RO}:JSLE AND 7 CAN BE SWAPPED TO
STILL TRIPS PST (SEE PWR MOST LIKELY DETERMINE IF _ONE 1S
LT B3 iR AL horcRe dondl
T non | [SeEL T oA AR S ey
' gEgg‘s’ATm THE SUPPLIES (SEE PWR 50.
2. PST
NO 3. cRi2
ABLE_TO
Y20 ADJUST REPLACE
BAD CARD(S) AND
ADJUST PS7T (SEE
PWR 50) ADJUST
REPLACE YES
PST IF
PST  REGULATOR NECESSARY (SEE
CARD AND ADJUST PWR 50)
Caution |
Neither side of leads may be grounded. Do not tie to Q0
any instrument grounded lead. The power supply PWR 20
o o PWR
heat sink is also not grounded. wR 20
BR2900 | 4290958 447460 | 447462
saa_20f2 |PartNo.(2)| | 19Dec75 | §Nov76 CP12 TRIPS (PART 1 OF 3) F W R 240
© Copyriaht IBM Corporsuon 1975, 1976
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CP12 TRIPS (Part 2 of 3) - rovemceosTreon. PWR 245

PS7 VOLTAGE DISTRIBUTION Laminar

Bus

01A-B3 Board
Voltage Pin
Connections

YB220

For sensing output
normal in logic

(A course sensor, sensed output will be considered good until
the -3V output rises above -1.2V dc). There could be storage/
logic problems before the sensor powers the facility down

-~

IP-AI C2D12

(YB144 PS 7 -3V dc)

[ Pwr Seq Logic Sense PS 7 -3V Output

Gnd @ P-A1F2D08 @ P-A1F2808
(YB149) (YB149)

—4 7810-8 Gnd
\ /_ (YB200)
ov -3V +1.25v

L8 3-1 }?Ls 3-2 jbm'@YBwS
LB34

+1.25V Gnd -3V
YB185 @E‘a_u_‘q?u 25 D —Dis s ?TQ_@L = LB 2-7

Laminar )

Bus =
01A-82 Board™
Voltage Pin
Connections ]

Y8220 3

emote sampling
f voltage for input
o PS regulator only

Gnd Gnd
post 01A-B3A2G11 post 01A-B3A2G06

I 186-1 YB185
PSS e1Q Ocs Qs waw
O :;g .32_ T O .......
2 ie|[] I Du
g ! : % Dual Regulator
2 ile ;_ : -3V/+1.25V dc
! 3]s HIHES 1 Yoo
Olllls: (2113 g9 e btied
E14 | 8 - | E10
HlE o|ii
< [
a a g :Eg Note 1: Overvolitage card not present if
AL 95—3— O power supplies at EC716230 or
U] [2) fater. " T8 2-7 2
8¢ by P-A1A2D08 7o Te28
rwa 5@ €4 o Note 2: TB 6-5 terminates on gnd rail at Gnd
B3M2G08. (YB148)

Power Supplies are physically inverted on left and right
sides. Refer to PWR 50 for adjustment procedure.

3830-2 laaaooo 4290959 | | 447460 | 447461

{2 19 Dec 75 | 12 Mar 76
(:; Cop‘ °'m2¢aMPc:n — :975 1976 - = PS7 VOLTAGE DISTRIBUTION PW R 245
yrig rporation .




CP12 TRIPS (PART 3 OF 3) | crathrsiearTsors - PWR 250

240

y///////////////////////////////////
DANGER

%
Z Z
% | LETHAL VOLTAGES are present 7 AL MEASUREMENTS MAY PAVE
; in the power servicing area. / PARTTAL \PORER UEC BeroRe REGULATOR CAR NO
Z I SAFETY cannot be overemphasized. ? INTERMS TTENTCY )--- | RERE SECAULE SRUATBAB =0 "3:62""5"“
% [ Consider ALL CIRCUITS LIVE % OUTRUT
? until measured otherwise. ¢ SuPBLY R1PPLE
% J CAPACITORS are potentially Z (EQUAL OR LESS) '3 SPECIMIED
7 [ explosive devices. Z VALLE
7 WEAR SAFETY GLASSES. Z P¥R 245
? After ',';"',‘,‘s";{',;?}’ycz‘”""e"" ? B LN VoL e
? ;:e.a::: :wenng up ma?r:fnens ? fé%&gﬁé@)ﬁ:ﬁ%&s AR AR LT U PUR s
Yo £ 1O Ea% AN Sl mum 8. -297 70 -3.03v DC AT N R IRRLL Y
© SEE PWR 245 FOR VOLTAGE LRk R PR & PossiBLE 01A-B3M2G06 TO GROUND REPLACE Lot Re
ISTRIBUTION. Q'HEERENCE. AT THE POINT WHERE REGULATOR
CARD(S) INPS 7
(SEE NOTE 2.)
DANGER
PO'ESO=£ST BE ‘
. CHECK DANGER
sag :gPLACED COMPONENTS P.OUESOO'AH?Y BE
"’%'.R",%;\‘,-’“ l BROBABIL T Eé'“‘"‘
DC) 1. CP 12
REPLACE ADJUST 2. REGULATOR CARDI(S)
PS 1 PS T REGULATOR 3. PS 7
LABEL ,
oANGER [ | (ESBsPAToRuNG ST
sl E14(01) E3 AND E4

POWER MUST BE
BOWN - 10, mgton 16.6

CAUTION: SEE NOTE 3.

SEE_PWR
50 FOR
@ PROCEDURE

1 PR 20 REPLACE
SCOPE
MEASURE THE BULK 1 COMPONENT SCROT THE OUTPUTS OF PS 7
c"“/"‘ lNPUTA\[rOLTA(éei TOPs 7 ALREADY REPLACED ANDE4 WHILE | ngsalvc
NO/OR TIGHTEN THE FOLLOWING L
TER POWER DOWN 1MMEDIATELY
TERMINALS ‘ANG 'sL1P-ON OR TRIP .1T5 CP).
A. SENSE LEAD CONNECTIONS.
1. +1.28V
(A} 01A-83C2G11 AND GND
RAIL. ADJUST

SEE P!

50 = PS 1 _IF
FOR PROCEDURE‘ NECESSARY

(AI 0|A B83C2G06 AND GND

l.) A GATE TB 6-1 AND
-2 (GND)

OVERVOLTAGE
BEYOND

B. OUTPUT CONNECT .26
TA) AGA‘IEL!ZS ‘Le_2-4 -3,
L8 25, L8 2 L8 3-17aNO j
LB 2-8"Al o°3-1, &5'3%%
khocs 3%
c. E?,’legoﬁﬁc‘r“ 51 PWR 20
B! E50. 58158 aE% s,
ALSO CHECK FOR HEAT DAMACE AT CHECK SCOPE CHECK
DAMAGE CAN BE CAUSED BY FOR _LOAD 'ms BIAS SUPPLV INPUT A _POTENTIAL LOAD
LOOSE CONNECTIONS. IF DAMAGE PROBLEM PS 7 TO P PS 7, El4 PROBLEM. I1SOLATE FOR
Aapzmdtgg%nﬁmtscomsctm (PR 2%5) “)’uuuné;wmz VOLTAGE bSCBAER%LE'A ~B2 AND 83 SEE_PWR 245 FOR
OR _CABLE, IN Ti C. OF BOARD CARDS 20% AT A ==---IDISTRIBUTION
A PST CONNECTOR REPLACE PS 7.
REPAIR
PROBLEM AND
ADJUST PS 7
PUR 20
Note 1: Do not use a digital voltmeter with a grounded REFERENCE_PWR 245
TO ISOUATE THE
test lead. EXTRA VOLTAGE DROP
. Dl;#l’lr':.lT?gN SCOPE (CAUTION: SEE NOTE 3)
Note 2:  Some power supplies have two cards (one a CORRECTTBROBLEM HE BULK 1 INPUT TO PS
regulator, the other overvoltage). If there are FOUNO F* AL BSoltoEtda AT0
two cards in the power supply remove them 5;: IMUM RIPPLE VOLTAGE
both. If the measurement comes within specifi- = } “MYZ;\“-
cations, insert one at a time until the shorted R i St ety
card is found, ADWIST PiP .9 M SEC
. L por | |Ps 7 mEGULATOR
Note 3: Neither E1, E2 nor PS 7’s heat sink is at frame éﬁ%‘“--- L
ground. Do not tie any measuring instrument Lroceoune|
grounded leads to these points. I

3830-2

BR3000 | 4290959 447460 | 447461
Seq 20f2 Part No. (2) 19 Dec 75 | 12 Mar 76 CP12 TRIPS (PART 3 OF 3) PW R 250
© Copyright 1BM Corporation 1975, 1976
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CP3 TRIPS (FAN PROBLEM)

//////////////////////////////////////

DANGER

LETHAL VOLTAGES are present
in the power servicing area.
SAFETY cannot be overemphasized.
Consider ALL CIRCUITS LIVE
until measured otherwise.
CAPACITORS are potentially
explosive devices.

WEAR SAFETY GLASSES.

After replacing any capacitor,
reinstall all SAFETY COVERS
before powering up machine.
YLSSLLL LSS LSS SS LSS LSS LSS SIS S SIS S 7o

® SEE YB110 FOR CIRCUIT DRAWINGS

NOTE: POWER SUPPLY FAN NO. 2
NOT USED ON LATE MACHINES

N NNNNNNNNNNNNNNNNNNNNNNNN
\\\\\\\\\\\\\\\\\\\\\\\\\\\

N

NO

ONE FAN

MOTOR HOTTER

THAN OTHER, OR

CP3 TRIPS WITH-
IN 3 MIN

DANGER
POWER MUST BE
DOWN .

!

DISCONNECT

THE_FANS ONE AT
TIME AT _THE
FAN CONNECTOR.

l

POWER UP THE
UNIT

CONTINUE THIS UNTIL CP 3
STOPS TRIPPING. RECONNECT
EACH PREVIOUS FAN TER L —
HAS BEEN DETERMINED
THAT FAN 1S _NOT CAUSING
3 TRIP.,

l

PWR 30

3 TRIPS
PROBLEM

(FAN

REPEATEDLY

1

DANGER

POWER MUST BE
DOWN.

ONE
FAN MOTOR

CP 3 TRIPS

INTERMITTENTLY--- [NORMALLY A DEFERRED
MAINTENANCE CALL

RESET CP 3

HOTTER THAN
OTHER

ALL
POWER UP THE FANS
UNIT DISCONNECTED

DANGER

POWER MUST BE
DOWN

CHECK ALL FANS
FOR PROPEI
DPERATION

I

CHECK

ONE FAN
NOT RUNNING

ZOBVAC INPUT WIRING
(2] CK

OR RUNNING AT
REDUCED

REPLACE CORRECT WIRING
PROBLEM FOUND.
FAN 1F _NONE FOUND,
REPLACE CP 3.

l

CHECK

FOR OPEN_IN FAN
CONNECTOR.

[

MEASURE EACH FAN FOR THE
FOLLOWING MAXIMUM CURRENTS:

1.A1 _GATE FAN-RUNNING CURRENT
I,03 A S AC P/P-START
Sul AMPS AC P/P
2.]/0 (TAIL) GATE FAN-RUNNING
CURRENT 0.31 AMPS P/P
-ST;?TING SURGE 0.33 AMPS

AC .

3.LEFT_AND RIGHT PWR SUPPLY
TUB_FANS-RUNNING CURRENT
1.03_AMPS AC P/P (EACH) -
STARTING SURGE 2.0 AMPS
C P (EA

AC P CH) .
TO MEASURE USE THE_PROPER
CURRENT PROBE FOR THE SCOPE
YOU HAVE AVAILABLE.

Ny ————
EXCESS CURRENT DRAWN
D1SCONNECT BY A FAN MOT
~= |CONVERTED TD HE
ALL FANS AT FAN IS ONE HOTTER THAN
CONNECTOR. THE OTHER
L
y_
RESET CP 3
POWER UP THE
UNIT

DANGER
POWER MUST BE
DOWN

l

RECONNECT

FANS ONE AT A TIME
IF PROBLEM FAN NOT
YET ISOLATED,
POWER UP AFTER EACH
RECONNECTION UNTIL
CP 3 TRIPS AGAIN.

!

DISCONNECT
HOTTER FAN MOTOR
AT FAN CONNECTOR

REPLACE
FAN_CAUSING CP - —
3 TO TRIP

IF NO ONE
CAN_BE IDENTIFIED
AS TRIPPI1

&8 I ENEN
REPLACE CcP 3

B BB o
|- — -f FAN CAUSING CP
MRe RER NEECRRs 3 70 TRIP
REPLACE
THE FAN DRAWING
EXCESSIVE CURRENT.
IF EXCESSIVE
CURRENT NOT FOUND,
EPLACE CP 3.
PWR 20
3830-2 "BR3100 | 2347185 437402A | 437403 437405 437408 437414
Sea 1 0f 2 |Part Number 15Mar 72 | 21 Apr72 | 15Aug72 | 160ct72 | 4Jun73

© Copyright 1BM Corporation 1972, 1973
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CP3 TRIPS (FAN FROBLEM)

CP3 TRIPS (FAN PROBLEM)

PWR 260

PWR 260

€ C



CP16 OR CP17 TRIPS ecRerTTR - PWR 270

2III7 7,

DANGER

LETHAL VOLTAGES are present
in the power servicing area.
SAFETY cannot be overemphasized.
Consider ALL CIRCUITS LIVE
until measured otherwise.
CAPACITORS are potentially
explosive devices.

WEAR SAFETY GLASSES.
After replacing any capacitor,
reinstall all SAFETY COVERS
before powering up machine.
7

\
\

\

\

\

\

\

\

\

\

\

\

\

\

\

\
N
\

R RN RN

PWR 30

CP 16 _OR CP 17
TRIPS |

SANNNANNNNNANNNNANNANNNNANN

N

N

DC Common

Bs  \_  TB10

CU_SHORT CU_SHORT
PROBLEM PROBLEM
CD D +11.5V dc Nominal
1 Ve, 5Q
1——+10.6 to 12.4V dc 1 4
2 @ o
13 @50 15 l1000 1000
DANGER DANGER @ 50W 50W
POWER MUST BE POWER MUST BE -44.0V dc Nominal 16
oo DowN 3 Phase 3
| m—
| | AC Input K122 424V dc %
YB101 |- -
CHECK THE FOLLOWING CHECK THE FOLLOWING PWR 140 4
ATERS 508 SRR
(INAL A ) : — —40.5 to —47.5V d
2.?5%2»%"3@35@'13 Z;OE‘;‘%“%‘ $TOR_TB (] c ®E®
3 CIX_B‘L,Er g?g,;, 670 3. CABLE FroM_CP 17'T0 %
6
SHORT FOUND SHORT FOUND YBZOO
REPLACE REPAIR REPLACE REPAIR
CP 16 SHORT CP 17 SHORT
PWR 20
Note:
The bulk 2 supply voltages shown on this page are not required
by the 3830-2. Terminating resistors are used to maintain
balanced loads required for proper operation of the bulk supply.
3830-2 BR3100 | 2347185 437402A | 437403 437405 437408 437414
sea 20f2 | Part Number 15Mar 72 | 21Apr72 | 15Aug72 | 16 Oct 72 | 4Jun 73 ONLY FOR EARLY MACHINES (with CP 7) ‘ PW R 270

© Copyright IBM Corporation 1972, 1973
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(- ((((((( (- (LA (CCCCCCcccccccccccrc
3830-2 MISSING OR OUT-OF-SPEC VOLTAGES saozmissING orouTorsrecvoLTAsEs PWR 280

// LSS SIS SS LSS LSS SIS LSS SIS LS SS LSS/ 7

DANGER

LETHAL VOLTAGES are present
in the power servicing area.
SAFETY cannot be overemphasized.
Consider ALL CIRCUITS LIVE
until measured otherwise.
CAPACITORS are potentially
explosive devices.

WEAR SAFETY GLASSES.
After replacing any capacitor,
reinstall all SAFETY COVERS
before powering up machine.

PWR 10, 100, 130, 141 PWR 10, 100 PWR 10

MISSING OR OUT MEASURE AT TABS ON

F _SPEC_MPL POWER SEQUENCE
FILE VOLTAGES -~-| BOARD WITH {MPL SWITCH
OPERATED

MISSING OR OUT
OF SPEC CU
0GIC VOLTAGES

gISSING OR OUT

F SPEC MEMORY
VOLTAGES

\\\\\\\\\\\\\\\\\\\\\\\\\
\Y\\\\\\\\\\\\\\\\\\\\\\\‘é

I It AT I I 21007 P — ———
® SEE PWR 300 FOR CHECK POWER SUPPLY VOLTAGE. IF POWER OLTAGE. IF POWER
v VOLTAGE. IF POWER 1S DROPPiNG, CHECK 5 DROPP ING, CHECK
DISTRIBUTION. 1S DROPPiNG, CHECK THE VOLTAGE DURING THE _VOL TAGE 'DUR ING
THE VOLTAGE OURING IHE THE PARTIA THE PARTIAL POWER
#*1F +1.27V IS ADJUSTED, PS6 . UP CYCLE.
MUST BE CHECKED POWER UP CYCLE.
{ } ] -} l r NOT-I Usen 1 1 { 1
POWER SUPPLY PSS PS7 PS3 +12Y REG | +24V SUPPLY PSe PS4 | PST PS3 PS5 +24V SUPPLY
NOMINAL VOLTAGE +1.25V -3v *41.27V" -3.02V +6V +12v +24V +3.5V 7.02V *1127V -3.02V L6V -3v +24v
VOLTAGE LIMITS | 1.237v MIN |2.970V MIN |1.257V MIN]2.995V MIN|5.820V MIN 11.40V MIN |22.1V MIN +338VMIN  Be.8Bav MIN H1.257v MIN|2.995V MIN 5.820V MIN 2.970V MIN 22.1V MIN
ADJusT
ATOTNIL TTNE) 1.262V MAX |3.030v MAX |1.285v MAX|3.055v MAX|6.180V MAX 12.60V _MAX |25.9V MAX +3.64V MAx [7.175V MAX | 1.285V MAX][3.055V MAX 6.180V MAX 3.030V MAX 25.9V MAX
MEASURE AT 01A-B1 01A-B1 01A-B3 01A-B3 LAMINAR BUS [P-A1 SEQ BOARD 01A-83 01A-83 01A-B3 01A-B3 powER EQUENCE BOARD -
C2J03 (+) C2G06 (-) N2G11 (+) N2GO6 (-} LB 2-1, 2 (+)JAIBI1 (+) 16 (+) R2G04 (+) G2G09 (+) N2G11 (+) N2G06 (-) TAB 32 (+) 1 TA - TAB 29 (+)
GND REF AT C2.J08 (-) €2 08 (+) N2J08 (-) N2J08 (+)  |LB 2-8 (-) A1J08 t-) lTAB T () R2J08 (- ) G208 (- N2J08 (-) N2J08 (+) - TAB 33 (-) ] TAB 27 (+) FAB 30 (-)

I L J

VOL TAGE
MISSING OR
OUT OF SPEC

QUT OF SPEC

R
OF SPEC

GE
OUT OF SPE;ANG
KE

ADJUSTMENT
MISSING PROCEDURE
ADJUSTMENT
PROCEDURE THE PRESENCE OF PROPER ING
TURN-ON JUMPERS CAN BE oL TAGES ' ARE oR
CHECKED_ANYTIME. AT CU LOGIC TEST
REMOTE TURN-ON LOGIC POINTS
WITH BoMER oN: OR-TE -
CHECK_REGULATORS DROPP ING, DURING THE
REMOTE TURN-ON, POWER UP CYCLE (PRIOR
INPUT, AND OQUTPUT 70 TIMEOUT ., TG SEE
WITH REFERENCED - - THAT THE VOLTAGES GO PWR 50
DISTRIBUTION PAGE 70 THE DESIRED LEVEL
oy 50 | SEFORE POWERTNG OFF -
§ ess | I {Ps3, +ev | § c2av | Pse psa
AUTOMATIC TURN-ON | REMOTE TURN-ON |REMOTE TURN-ON AUTO AUTO AUTO TURN-ON. |REMOTE TURN-ON
JUMEER | (PSS IS OK IF GND AT |15 OK_IF +12V TURN-ON TURN-ON | JUMPER PSe OK IF_GROUND
P37, EI1 AT €13 DESIGN DESIGN Y20 e [aT PRal eSS EWR 45
PS5 PS1 PS3 PWR 155 PWR 140
DISTRIBUTION DISTRIBUTION DISTRIBUTION PWR 225 PWR 185
PWR 205 PWR 245 PWR_ 165
POWER
G TO PERTINENT POWER
SUPPLY PAGE AND FOLLOW SEQUENC ING
THE "INTERMITTENT CP PROBLEM
TRIP~ CHECK PATH. DQ
NOT REPLACE A CP iF IT
1S CALLED OUT.
*@ PWR 100
PS 3PWR 160
PS 4 PWR 180
PS 5 PWR 200
PS 6 PWR 220
PS 7 PWR 240
+12V PWR 150
+28V PWR 135
3830-2 soq 10f1 |PartNo.(2)| | 19 pec75 'E“I cclll lE EIII h ‘L PWR :280
: UNTIL MARCH 26, 1976, UNCLASSIFIED THEREAFTER 3830-2 MISSING OR OUT-OF-SPEC VOLTAGES

© Copyright 1BM Corporation 1976
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' C C CCCCCCCCCCCcccccccccccccccccceccaocece

DISTRIBUTION, CONTROL UNIT AC AND DC

SEE ALSO LOGIC

YB012

208V ac 3 Phase

Filter (Note 3)

Power
Circuit

cP

DISTRIBUTION CONTROL UNIT AC AND DC PW R 300

Auxiliary
Moni toring
Contacts

CP's have auxiliary points. Auxiliary points open,

CB2 when the CP opens, to set the PS Failure latch.
Auxiliary points on YB201 and 202.
Mainline
YB100 I
L b e o e e e e e o e — — ———— — ——————— — —
oo K8
I"l‘ CU contactor
22 YB100
cP3 & |crs crs cP
K7
YB100 YB100 YB100 YB101
MPL File i
TriacBoard | - [ T3 [ T
PS 15 | | 2000 000009000000 cpP2
18V Bios Bulk 1 Bulk 2 | o ] —_—
| , [ Ty L1 RLL
YB165 (YB160 and 201) (YB160 and 202) : «10-1 | Y8101
_. : ; YB101 SCRIDs YB101
cP 12 P14 cP cP 13 | | °| 5;:13‘2'1 T2
. | o
YB110 vB120 | I 2R4V (:c
ectifie - —_—
3830-2 Fans 4 B ! G "|vBi01 00
Logic Gate _. _. __. +11.5V —44v I N : ’t“‘e Indicators +24V de oon
eter YB1
1/0 Gate '—'. '—- —. : > | CE Panel Sequence
Power Supplies Note 1 Note 1 Note 1 | ] l
|
|
1 l ] ale | oP6 INote 1) (1=
PS 7 Aryal L PS 6 PS5 Ps3 o] - P CP10 (Note 2}
—Turn on +3.5V PS6 i i
AR -3/+1.25V 7 |1 sl 42.25v -3/+1.25V -l .6/-3v Hesistor Resistor | [ ! (D)
Reg [_Res : Reg Reg Reg ' Zho0n | YB101 Y8101
—Turn on 7V PS 4 (Not Used) Y8170 : I ? YB163 YB200 | ; J »
| I l
) | | AC ! +12V
SRS Ky - — Re 3830-2 Device
I | g
| Not I '(’:OWG' ?eq Eower ?eq
ontrol ontrol
. Used | _ YB120
PLD Sensor Points +Turn on 6V ! ] YB131
Channel To Solid Logic
Interface Sequence Board
YBi21 MPL File DC
o o K61 Y8121 K6-3
+1.25V -3v +7V +3.5V +1.25V] -3V -36V | +6V K6-2 AC
1 ] MPL File DC
CUINTERFACE CUINTERFACE CU INTERFACE CU INTERFACE CUINTERFACE CU INTERFACE CU INTERFACE CU INTERFACE -3V +6V
B3 LB 3 ) B3 LB 1 iB 1 L8 2 MPL FILE INTERFACE _MPL FILE INTERFACE MPL FILE INTERFACE MPL FILE INTERFACE MPL FILE INTERFACE MPL FILE INTERFACE MPLFILE _
-~ J

Note 1:

Note 2:

Note 3:
3830-2

Only for early machines (with CP7)

Only for late machines (without CP7)

Not used on late 60-Hz machines

(YB185)

BR3300 447460
sea 10f 2 19 Dec 75

4290961
Part No. (2)

© Copyright I1BM Corporation 1975
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(YB180)

DISTRIBUTION,CONTROL UNIT AC AND DC

PWR 300



DISTRIBUTION BY POWER TERMINALS (Part 1 of 2) DISTRIBUTION BY POWER TERMINALS (Part 1 of 2) PWR 305

CP9
o—od] fo § To+12VReg  ((B120
T1-TB1 (Note 1)
230V T1-TB2
( CP10 P 9
cP6 Note 5 /——5 System EPO Control
T od—o| fo—32 10
Note 4 \———-—( Power Seq Control
7.25V ac to SCRIDs -3 L
_ [
;J -4 12
prem—— +24V Sequencing
J_ E- Tt—e T Y8160
Bulk 2 CP15 1
ov (Note 4) 2
LD*—' we O
P1
1 3 - cPi6 4
w8
z BTB2  CP17 Q4>
— 40V ac to Meter 6
a . D2 w &
5_) Q-6 cr1s8 QL
TB3 (Note 1) - : QD-10 ws Q2
-1
K7 T2 -
cP2
L - BTB1
—0 k 115V 60 Hz Convenience Outlet CP7 (Note 4) @ -2 CcP11 @
-2 1
O3—O O -
-3 i | Q-6 Wwe @—
——O0 © 81 5 O<H-O O Q-10  cr12 O
. | w Q-
<o O
-1 )1 cP13 Q-
‘ Note 1
Line Filter -2 |2 1 " P8 (Note 1) vB201 ) w2 @
{Note 6) — K8
YB100 -3 3 CcP14 Q}—
CB2 B8 ) T 5 ~ I . Bulk i
[~ Phase 1 @A A ® ' O O — 9 | ! (Note’§)®_
Phase 2 Q8 8 Q- oH-0I] ro— O O £ 8 -0 crz 0 ]
208/230 V ac 60 Hz | ] -7 7
or Phase 3 cc O O— ~
200/220/235/380/a08y | — - ¢ ¢ Q— oH-0 o 9 19 182
ac 50 Hz 60 Hz Gnd Wy, DD - 10| 10 cPa TB1 TB2
—_— [ f Note 2 10 -2
50 Hz Neut , 1] 1 OO O — D 1 1 O
| —————0QFf e Q1———~ 4 Note 1 | 1 |- =P —Q2 Q-
10 CP5 MPL File| | , — 3 O+
J3—O0 O-Control
© YB120 @ |- AC to MPL File ® 5 4 ®—
Notes : 2 %
1. For 50 Hz connections, refer to /og{’c. ) @ N YB180 5
2. For ac gnd connections refer to logic page YB 7'75. N 6 cP3 . Z 6 @__
3. All CB and CP points are shpwn in their non-tripped position. OO O ,; @_
4. Only for early machines (with CP7). -
5. Only for late machines (without CP7). | To Fans 8 O
6. Not used on late 60-Hz machines. 1 Y8110 PS15
-9 |
- PWR 306
3830-2 | BR3300 4290961 447460 IBM CONFIDENTIAL oisTRIBUTION BY PoweR TERMinaLs Par10i2) P VW R 305
s,q 20f2 [PartNo.(2)| | 19 Dec 75 ~ UNTIL MARCH 26, 1976, UNCLASSIFIED THEREAFTER
© Copyright I1BM Corporation 1975
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(xC C CCCCCCCCCcCcccccocccc « . . C C C C CC CCcCCCCc

DISTRIBUTION BY POWER TERMINALS (Part 2 of 2) DISTRIBUTION BY POWER TREMINALS(Part 2 of 2) PWR 306
PWR 305 DCC
X ommon Bus—g 1819 (Note 1) Y8200 Y8185
— ) 4 n
TSI B AAA N @1
| e
2 |ov +6V Controlled
9 |
4 | +1.25v
10 LB1 TB1
5
YB163 E1 E13 1 7 | 3V 2
E2
PS3 N .36V 2 | 2 /\28\ ov ov 3
(Note 1) L [~ 4
rev T SOUF'I‘—fﬂ 9 | _3ev +1.2V
Control 3 0TB11-3_|] Note 1 ) - . 5 1/0
(Note 2) 19V /® 10 -
8 Conn 8,9 /\ Conn 6,7 Note 2 4 ¢ Seq Voltage | +12V 6 Gate
’ N\ I
<\ Conn 1 / — 5 1 +6V ov 7
9 YB165 Conn 2,3 Conn 45 ~_ 6V RN 1\ 2 8
.- N o /
Remote E12 YB170 3 (Note 2) Y ; A -3V 2:/':'; Fille -3V A 3\ 4 +1.25V o
ntro 7
5 Start T < H ov (Controiled | OV H 4 \ [ ToMPL File 5 LB2
N~ By CU) 4 7 .
6 8 +24V +24V N\ 5 \ g 6
7
6V dc Sensor " 8 oV ov 5 6 > 7 -3v
+35V N ’ - [7,%: 3 W
1.25V__ < Sense \
Gnd U Q
T2V Q10
3 3V o
15 —
4 Gnd Hse";e\ % 1 OV & Sense Lead (TB10-8)
1 -
£126V (4 Sense 4 2 | -3V &Sense Lead
Iy A ;53 N0 3 | +1.25v
Gnd ‘® 4
+1.25V 4 fa 1 @5 | L3
i - % 6 3.5V & Sense Lead
6000 uF ==
7 3 7 OV & Sense Lead
3V A &
17~ 8
8 Gnd HSen;e\ 20, +7V & Sense Lead (Not Used)
A4 |
+1.25V P sense 6000 uF _‘__/% 9 | ov & sense Lead
A4 @ 10
-3V 19,18 /]
J —_
5 -3V T
Gnd 9 SV Sense B @1 | Bic2cos
6
+1.25V e @ 2 | BIC2 Gnd Rail
+1.25V S
? ;\{ 5V Sense Q3 | Bic2403
6
8 VA < QD 4 | B1C2 Gnd Rail
7 Gnd 4 Sense D5 | 81C2 Gnd Rail at J05
Gnd ~ 11 Sense Leads
n _ b
fR 3V Sense 186 | @1 | B3c2coe
+7V
12 a @ 2 | B3C2Gnd Rail
13 +1.25V Sense y
g Q@ 3 | Bac2a11
12 e @ 4 | B3c2Gnd Rail
l__® 5 | B3C2 Gnd Rail at G08

Note 1: Only for early machines (with CP7) Note 2: Only for late machines (without CP7)

3830-2 [ BR3400 4290962 | [ 447460 IBM CONF'DENT'AL PWR 306

19 Dec 75
;Qq 10f2 - UNTIL MARCH 26, 1976, UNCLASSIFIED THEREAFTER DISTRIBUTION BY POWER TERMINALS (Part 2 of 2)
Copyright IBM Corporation 1975 * . ’




POWER SEQUENCING FLOWCHART (pART 1 OF 2) POWER SEQUENCING FLOWCHART (PART 1 OF 2) PWR 31 0
POWER UP SEQUENCE -

’////////////////////////////////////////
Z

7/,
DANGER 7 |
2 % YB140
/ LETHAL VOLTAGES are present % POWER UP
7 [l in the power servicing area. 7 SEGUENCE THeRbaLs MO | L_THERMAL LAMP .
/‘ SAFETY cannot be overemphasized. / B0 el a1t CLOSED
? Consider ALL CIRCUITS LIVE Z
7 J until measured otherwise. Z 38302 OP MODE 12.7 SEC
% CAPACITORS are potentially f CE PANEL SWITCH va120 ELAPSED
/ explosive devices. f Y8146
7 JWEAR SAFETY GLASSES. g oy oreRATE
: : - PICK K2
? After replacing any capacitor, / POWER ON SWITCH CPUNO. (HOLD RELAY) NO
7 R reinstall all SAFETY COVERS % 1.2,3,0R4 DROP K1
é before powering up machine. //
L /A _ l L__..\ “ES
® SEE PWR 2 FOR WRITTEN YB12
DESCRIPTION OF POWER SEQUENCE Y8100 Y8131
® SEE PWR 110 FOR VOLTAGE
SEQUENCE LOGIC 3830-2 PICK K8
€B2 CLOSED METER (AC TOCU) TURN ON POWER
PANEL ON LIGHT
(METER PANEL)
PERATE
RELAY vES FOWERON RELATED SYSTEM
SEQUENCE = - SWITCH STEPPING SWITCH YB100
VOLTAGE | CLOSED 8135 Y8140 Y8120 TWO CHAN
Ye1o sUPBL 1SS FANS SWITCH ADDITIONAL vBi21
PSI5 BIAS DC READY TO CU T e 2
BRING UP SUPPLY szaﬁév‘GTTRL (READY LAMP} PICK K4 .
+24V POWER STARTER CARD 1CK KA
SUPPLY T
| me——
POWER ON “BRING UP PS5, PS7 1 |
START S 1GNAL (~3V/+1.25V)
S&ggéﬁcgl 01A-A1, B1, B3 LOGIC Y8120 Y8120
T PS3 (—36V) PLD SENSE
VOLTAGE| SEggsﬁl‘gE SUP SEQUENCE ALLOW NEXT
Y8120 OROP K1 COMPLETE TO CPU ~-} CONTROL UNIT
e AND SEQUENTIAL ™ 10 POWER UP
STARTER CARD.
BRING UP
+12V POWER
SUPPLY
PICK K1
(PICK RELAY) ANTI-RECYCLE LATCH
PREVENTS RECYCLING
YB140 UNTIL POWER ON START
12.7 SEC SIGNAL IS INTERRUPTED
eLsco sy
RESET
ANTI-RECYCLE Y8146 THIS SCU
LATCH TURN ON PS6
+3,gvsa
01AB:
START _SEQUENCE ? DROP K1
TT6eR LOGIC 0 J
. RESET
Y8131 —‘/' ANTI -RECTCLE
H
ANY SYSTEM Y8144 LA
g
GIZED Y8140 TURN OFF PS3
teeV)
ALLOW
10 MS ELAPSED RECYCLE
Y8120
8 Y8142
o
PICK K5
RESET POWER
(EPO INTLK) Y8140-141
SUPPLY FAULT
INDICATORS 12 SEC l Y8144 ‘ yeu
«r ELAPSED
ANT 1 -RECYCLE TURN OFF PS4 DROP K6 ,K10, K1t
LATCH TV (23FD_AC AND
Y8120 oC)
PICK K7
(CONV OUTLET) vB121
12 7PSSEE% e YB144
ELA
DROP K13 (USE
Y8120 TURN OFF METER)
PST1-3/+1.25V)
DROP K2
DROP K1 I
TURN ON PS3
(+6V)
| O CHANNEL
1 Y8121 } vem Y8120 Y8120
ALLOW LOGIC TO TURN OFF
PICK K13 (USE PICK K6, K10, POWER-ON L 1GHT
METER) K11 (23FD AC AND 24V DC TO DROP K&
AND DC) SEQ START CARD
l POWER DOWN ] I REMOVE AC TO BULj
. . 1
*Only for early machines (with CP 7). DEVICES SUPPLIES, FANS. P15
3830-2 | BR3400 | 4200962 | [ 447460 IBM CONFIDENTIAL P
seq 20f2 |PartNo. (2) 19 Dec 75
UNTIL MARCH 26, 1976, UNCLASSIFIED THEREAFTER POWER SEQUENCING FLOWCHART (PART 1 OF 2)
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POWER SEQUENCING FLOWCHART (PART 2 OF 2)

NORMAL POWER DOWN SEQUENCE
’/y//////////////////////////////////////

POWER SEQUENCING FLOWCHART (PART 2 OF 2) PW R 3 1 1

SEQUENCE VOLTAGES 1+24V AND =12V1
DANGER NORMAL AND CONTACTORS K5 (EPQI AND K7
POWER DOWN  }----- 1 CONVENIENC QUTLET) REMA P

LETHAL VOLTAGES are present
in the power servicing area.
SAFETY cannot be overemphasized.
Consider ALL CIRCUITS LIVE

SEQUENCE N NI
CB2 OR CUSTOMER POWER IS TURNED OFF .

until measured otherwise.
CAPACITORS are potentially
explosive devices.

WEAR SAFETY GLASSES.
After replacing any capacitor,
reinstall all SAFETY COVERS
before powering up machine.

S NNNNNNANNNNNNNNNNNNN NN

N

® SEE PWR 2

DESCRIPTION OF POWER SEOUENCE
® SEE PWR 110 FOR VOI TAGE
SEOQUENCE 1 OGIC

NANNANNANANNANNNNNNNNNNNNNNNN

N

VSIS LLS SIS LSS SIS S SIS SSSSS S SIS

FOR WRITTEN CPUNO 1. 2,

ALL SYSTEM
POWER ON RELAYS
DEGENERIZED

3830 2
METER PANEL

SWITCH

3830 2
CE PANEL

SWITCH

POWER OFF
OPERATED

OP MODE

YES

POWER OFF
SWITCH
OPERATED

ABNORMAL POWER DOWN SEQUENCES
Any power supply CP trips.

Any thermal opens.

PS3, PS4, PS6, or PS7 low voltage sensed.

Power line disturbance (PS15 or bulk supply low voltage sensed).

Any of these conditions will cause a complete dc power shutdown, but
with minor variations to the normal power down sequence. A power
supply CP tripping or a thermal opening will turn on an indicator lamp
on the power sequence box.

l

) YE 1 YHI1

TURN OFF PS6 DROP K13 (USE
1+35V) METER

l AR YT

DROP K& K10, ,K !t

DROP K2 (23FD_AC AND
1o
‘le"U‘ Y10
DROP K4
| SEQUENCE DROP k8
YB120 COMPLETE |
RN
POWER-ON L IGHT
AND 24V _DC TO
SEQ START CARD

REAMOVE AC TO
BULK SUPPLIES
FANS PSTYH

POWER DOWN
DEVICES

3830-2 BR3500 | 4290963
seq 10f 1 | PartNo. (2)

447460
19 Dec 75

© Copyright 1BM Corporation 1975

120 In every abnormal power shutdown, the anti-recycle latch is reset so
that after the problem is corrected power can be restored in the
DROP K1 sequence shown on PWR 310, beginning at entry B1.
1 Y141 1 YH110
RESET TURN OFF DC
ANT I -RECYCLE READY TO CU
LATCH {READY ( ANP)
YH144
TURN OFF
PS3t1+6VH

IBM CONFIDENTIAL

UNTIL MARCH 26, 1976, UNCLASSIFIED THEREAFTER
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FEATURE DESCRIPTION

INTRODUCTION

This page describes the gate board and card configurations
associated with feature codes of the 3830-2. It also describes
the features and identifies the maintenance disk for each.

Maintenance Disk for the features are:

4 or 6K machines without ‘F'’ register feature:

1 channel 2346600
2 channel 2346601
2 channel addition 2346602
All machines with 8K Snipe, “F" register and offset
1 channel 2346605
2 channel 2346606
2 channel addition 2346607

2150 Feature Code Description

Feature Code description expansion of storage to 6K (P21
or Snipe).

Board/Card Configuration

Add board with cards type 7243 in positions C, D, E, F, G,
P,Q, R, S, T in gate location A3.

I1f 2150 feature is used on snipe machine a snipe board, with
6K storage, replaces the P21 board in gate position B3 and
no board is required in gate position A3.

C ¢

C CC CCCCCCecCc

2etd

[—

O O ¢
. 3 .

Snipe wi{h 6K Only

'3830-2 447460

23 May 75

447461
12 Mar 76

BU0250 4290985
Seq. 1 of 2 |Part No. (8)

© Copyright 1BM Corporation 1975, 1976

P21 6K Only

Remove

Replace existing P2}
board with Snipe

FEATURE DESCRIPTION  IN'TR 005

2151 Feature Code Description
Expansion of storage to 8K (Snipe) and offset.
Board/Card Configuration

Replace board P/N 818186 with Snipe board P/N 2348886 in gate location B3. Remove
board P/N 818186 (if present) in gate position A3. On board P/N 2345450 position U2
and S2, replace cards type 0792 and 0794 with cards type BA82 and BA89 (offset function).

Snipe Board

Storage size can be determined as follows:
F + G = 4K

F+ G+ H+J = 6K

F+G+H+J+ K+ L=8K

‘ I'u"l Replace card (type 0792) with card
!
Offset l |l

i

(type BA82)
|?\ Replace card (type 0794) with card
| (type BA89)

Cy CoOC3 3 C3 C

JIH|G|FIE|D]C|B A

A3
Remove this

board from machine
if one is present.

[
——
4K Storage
A
6K Storage
T
8K Storage

INTR 005

FEATURE DESCRIPTION
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FEATURE DESCRIPTION

6111 Feature Code Description
Addition of “E" and ‘‘F"’ registers and 64 bit address.

Board/Card Configuration

On board P/N 2345452 gate location B1, add card type
0692 in “K" position and card type 2512 in "‘G"* position.
On board 2345450 gate location A1, replace card type
2722 in position “T* with card type BH98

%1 Add card type 0692

|?| Add card type 2512

]
1
|
|
|
|
|
|
|
|
|
]

ﬁ"l Repiace card type 2722
| with card type BH98

8170 Feature Code Description

Addition of 2 channel switch.

Board/Card Configuration
On board 2345450 gate location A1, add card type 2732
in the "P*" position.

Note: Cards type 7548 and 7552 must also be added in
tailgate 01B to complete 2 channel switch addition. See
installation instructions for details.

[?]1 Add card type 2732

FEATURE DESCRIPTION

8171 Feature Code Description

Addition of second 2 channel switch.

Board/Card Configuration

“K" position on board P/N 2345452 gate location B1 may
have card type 0692 (if 6111 feature is installed) in place.
If not, it is required for this feature.

On board 2345450 gate location A1, card type 2732 must
be plugged in the K’ and “J’’ positions. On the same
board, plug card type 7548 in positions E2, E4, F2, F4,
G2, G4, H2 and H4. 7552 plug in D2, D4.

Add card (2) type 7552!?1

INTR 007

|
Add card (8) type 7548 IRTGTFTET|

Add card (2) type 2732l?!'ﬂ

1
I
: Add card type 0692 [<]
|
|
81
3 c ) ] — ]
VU!SRQ:';JQ.A.!.. JIR Cls[A HIG|F
ik
SEE] B
ZEZPBEERE
CJ CJ C ] 3 ] C
A2 A2 B2 A2
c— CO Cs) C3¢C ) C3J .
FEBC..D..A RIQIPINIMILIK]J
A3 A3 A3
3830-2 BU0250 4290985 23454647)5 447461
Seq.20f 2 |Part No. (8) ay 12 Mar 76
© Copyrigh 18M Corparation 1975, 1976 FEATURE DESCRIPTION 'NT R 007
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INTRODUCTION TO THE IBM 3830 STORAGE CONTROL, MODEL 2 INTRODUCTION TO THE 1BM 3830 STORAGE CoNTROL. MODEL 2 INITR 10

The 1BM 3830 Storage Control, Model 2, is a standalone IBM 3830 STORAGE CONTROL, MODEL 2
control unit designed for attachment to channels conforming
to the I1BM System/370 architecture. The IBM 3830-2 Storage Control performs the following functions:
The 3830-2, with attached disk storage facilities provides e Interpret and execute comnjgnds. issued by the channel.
® Control the channel and facility interfaces.

high-performance, medium to high capacity, online data
handling capabilities for using systems. The disk storage
subsystem serves as a primary direct access storage for
general applications, such as: airlines reservations, inventory
control, message switching, graphic processing, time sharing,
and management information systems.

® Transfer data to and from the channel and disk storage
facility.

® Perform daia error detection and correction.

® Furnish facility status to the using system.

® Perform diagnostic evaluation of the facility.

The 3830-2 is also referred to as the storage control unit (SCU).

General Description
The 3830-2 with an attached disk storage facility, closely The 3830-2 is functionally controlled by programs resident in
follows the design concepts introduced by the OBM 2314 and To Channel its control storage. The control storage is automatically loaded
the IBM 3330 from a read-only device which is included in the 3830-2.
DISK STORAGE FACILITY :
: The channel commands that control the subsystem operations

- i » circui i trol i
The 3830-2 provides the circuit and microprogram controls are described in the CMD section.

to perform commands transmitted from the CPU by the
channel.

— . A description of how to read and use the CAS printout of

the microprogram is included in the MIC section.
The 3830-2 can control up to four facilities (control modules).

Each facility can contain up to eight devices, with up to four

H
logical addresses on each device (logical address cannot exceed - - -

64 per 3830-2).

IR
/

Satellite Modules Control Module

One, two, or four control modules can be attached to each
3830 Storage Control, Model 2. The control module contains
the controller circuitry for attached devices. This includes
the devices in the control module and those in the satellite

In a disk storage facility, the primary functions performed modules. The primary functions performed by the
by each disk drive are:

Up to eight devices can be attached to each controller.
Each device can have up to four logical addresses.

controller circuitry in a disk storage facility are:

@ Position the access mechanism to a cylinder. ® Respond to commands given by the 3830-2.

® Selecta he‘fd- ® Select one of up to eight disk drives. There can be up to
@ Read or write data. four logical addresses for each drive.

® Respond to commands given by the 3830-2. Control data read and write operations of the device.

Provide ECC data error correction information.

Pass on control operations from the 3830-2 to the selected device.
Provide rotational position information on each drive to the 3830-2.

3830-2 BUO300 | 4290937 447460 l BM CO N F I D E N T ' A L

sea 1of2 |PartNo.(2)| | 19 Dec 75 |NTR 10
UNTIL MARCH 26, 1976, UNCLASSIFIED THEREAFTER INTRODUCTION TO THE 1BM 3830 STORAGE CONTROL, MODEL 2
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DlSK STORAGE SUBSYSTEM CONCEPTUAL UNITS ’ DISK STORAGE SUBSYSTEM CONCEPTUAL UNITS | |NTR 20

® This diagram defines the conceptual
units of the subsystem and how

these units function. : 3830-2 STORAGE CONTROL v
® Conceptual unit interconnections CTRL A ‘ - MPL FILE
and facility data and control flow DISK STORAGE DISK STORAGE
are shown on INTR 100 through ® Executes the channel command Control Module Satellite Module
INTR 140, words (CCW) issued by the channel. READ.
® Each conceptual unit is divided ' (2366) ONLY
!nto fur)c.tlonal units .and described CONTROL STORAGE O Controller
in byl
detail in those sections of the (S)‘:%';AGE Circuits. DRIVE A DRIVEC (T
maintenance library corresponding ® Stores microprograms read in Physical (== Physical ._
to the various units. from MPL file. Address (=0 Address —-
@ Stores diagnostic log data until 111000 101010
transferred to the channel. : ®sS p n
tores the functional microprogram.
@ Stores diagnostic microprogram . L _
while it .as:)e‘stlcx tzog a ® Stores diagnostic microprograms DRIVEB (O DRIVE D C‘S}
e it is being executed. (SCU microdiagnostic disk or drive g %
R : H H Physical — Physical
microdiagnostic disk). A &_)) A =35
110001 100011
ATTACHMENT B
-
GENERAL
MICROPROGRAM DECODE PURPOSE ALU
REGISTERS To Other
.@ Decodes microprogram instructions from the control | b | SCU with.
. | S String Switch
storage to control operation of the subsystem. | I | Feature -
® Controls sequence of microprogram instructions. N ]
USING ; " .
® Controls the reading and writing of data in the control (|
SYSTEM
storage. - "
® Controls accessing and reading of data from MPL file. "N
® Stores data gnd stétus information (reglsters). " DISK STORAGE DISK STORAGE
® Performs arithmetic and logical opgrataons. Satellite Module Satellite Module
® Selects and controls controller/devices. -1, CTL-I
11 (Control Interface)
i ® Transfers control and data Data
11 information from SCU to and DRIVE E ._ DRIVE G 8
I | i Control . . — Q=P
® Controls data transfer. the controller/device. To Other Device Physical t_,j Physical (=33
® Controls transfer of status and command information. ——-‘— -1 ® Transfers status information Strings (Maximum Address (T Address
. 4 Device Strings 011100 001110
I | from the controller/device with 32 Drive
l l to the SCU. Expansion Feature)
PWR I | DRIVE F DRIVE H ;C_j§
@ Controls power sequencing. 11 Physical Physical é’v«@ i
® Develops power on reset. . l Address Address =
@ Supplies ac and dc voltages to storage control. 11 010101 000111
CHANNEL "
® Executes system 118
1/0 instructions. i I
@ Transfers data to and C(l:':‘l.-| I Interface) i
from the system. (Channel Interface l
® Interrupts the system ¢mmm ’ @ Maintains channel to storage control unit (SCU) timing. - J L >
for transfer of data Data ® Transfers data, status, and command information to and <@ Data
or status intormation. from the channel.

3830-2 BU0300 ﬁf,?%i:,*(’z, ?; Z,‘f,f‘;s I BM CO N F I D E N T | A L DISK STORAGE SUBSYSTEM CONCEPTUAL UNITS ' N T R 2 0

20f2
=2 UNTIL MARCH 26, 1976, UNCLASSIFIED THEREAFTER
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FAC'L'TY ERROR COLLECT'ON . FACILITY ERROR COLLECTION lNTR 50

o This page gives a summary of the various error collection DEVICE
methods and where more information can be found in the . .
MLM ) For details of device errors see the device MLM.

o Facility error information is collected on three levels;

. ) Check-2 Error Collection
system, storage control unit, and device.

(Controller Error) PANEL 50
Sense Summary SENSE 1
Control Storage Contents
SYSTEM
§ (Device Error Logging In) CTRL 650, 652

Performance Data Collection MSG 10
Console Error Message Analysis MSG 20
EREP Descriptions MSG 30-40
OLT Descriptions OLT 1

STORAGE CONTROL UNIT

Status Information CMD 180, 181
Sense Information SENSE 1

Error Symptom Code FSI5

Control Storage Contents CTRL 650, 652
CE Panel PANEL 10
Check 1 Error Collection PANEL 40, 41
Check 2 Error Collection PANEL 50, 51

Error Collection Diagrams (ECD) for each error are located in
machine section (CHL—I, CTRL, MPL, CTL—1).
Microdiagnostic Routine Summary MICRO 10

Microword Formats ‘ MIC 10-18

Command Retry CMD 210

Check 1 Errors

Check 1 errors are errors that prevent the microprogram
from operating correctly; therefore, operation of the
SCU is stopped.

Check 2 Errors

Check 2 errors are errors that are detected by circuits in
the device or attachment areas of the SCU. These errors do
not affect the operation of the microprogram. The micro-
program collects, decodes, and transfers this information
to the CPU as status and sense data.

Microprogram Detected Errors

The microprogram monitors Check 2 errors while using
any of the attachments of the SCU. The microprogram
dlso can detect other errors that are not of a circuit failure
type (end of file, command reject, etc.). The microprogram
logs errors in control storage, decodes them into sense
data, and transfers them to the CPU on a Sense command.

3830.2 | BU0400 | 2347191 | [437402A | 437405 | 437408 | 437414 | 447460 IBM CONFIDENTIAL

» Part No. 15 Mar 7 FACILITY ERROR COLLECTION lNTR 50
Isea_ 1012 | PartNo. (8) ar72 | 15Aug72 | 160ct72 | 4Jun73 | 19Dec75 UNTIL MARCH 26, 1976, UNCLASSIFIED THEREAFTER
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3830-2 DATA FLOW INTRODUCTION

e INTR 105 — 140 show the basic data flow paths and
functional components of the storage contiol unit.

« References are given to other diagrams for nore
information.

CONTROL STORAGE

« 4,096-byte writable control store. )

« 2,048 or 4,096 byte control store extension feature.
e Four-byte read/write control storage transfer.

« Addressed by the address bus.

o Qutput of instructions or data is on the reac bus.

MICROPROGRAM CONTROLS

* |AR addresses control storage during instruction cycles.

« DAR addresses control storage during data cycles
(store/fetch).

« Backup address (BAR) register holds address on errors.

e Error register holds check-1 errors (CU).

« SA-SD registers, error register, or BAR puts data on the
write hus to control storage.

« Microprogram decodes control the CU operations.

¢ ST (status) register and BR (branch) register control

" microprogram branching.

REGISTER DATA FLOW

o General purpose (GP) registers store data for the use of the
microprogram.

e F Registers are used as general purpose registers or as temporary,
automatic incrementing storage buffers. Automatic mode is
microprogram controlled using Special op (code) 12, and bits
set in the TF-register.

e Four Registers, SA, SB, SC, SD are used as entry from and
exit to control storage.

e Two Registers, ST and BR are used for microprogram branching.

o Fifteen Registers have exits to the A bus and A register input
to ALU.

o All GP registers have exits to the B bus and B register input
to ALU.

s Selected registers have entry and/or exits to the channel!
interface or control interface to the control module.

CONTROL
STORAGE

MPL
FILE

e e e e

INTR 105

CE
PANEL
CONTROLS

MICRO
PROGRAM
CONTROLS

1

INTR 110

REGISTER
DATA
FLOW

ALU

b - = - - -

INTR 115

CONTROL
INTERFACE

INTR 120

CHANNEL
INTERFACE

INTR 140

437405
15 Aug 72

3830-2 [BU0400 |2347191 | [437402A 437408
seq 2 0f 2 Part No. (B)Ji 15 Mar 72 16 Oct 72

437414
4 Jun 73

447460
19 Dec 75
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MPL FILE AND ATTACHMENT

« Functional or diagnostic microprograms on 23FD disk.

\ « On IMPL (initial microprogram load) operations, the
attachment circuitry controls reading of data from the disk

through the D bus to the S registers. The data is then trans-
ferred via the write bus to control storage.

« Microprogram, through the attachment, controls reading
after the first record.

CE PANEL CONTROLS

\ o CE panel and controls provide data entry, read out, and

operation controls for maintenance.
« Clock and cycle controls provide the basic timing of
control unit operations.

ARITHMETIC LOGIC UNIT

« Perform logical AND, OR, Add, Subtract, and Exclusive
OR operations. )
e Only path for register—to—register transfers.

CONTROL INTERFACE (CTL-1)

e Provides a data path to and from the control module(s)

_
attached.
e Provides communication between the microprogram and
the control module(s) for control of device operations.
CHANNEL INTERFACE (CHL-I)
¢ Provides communication between the channel and the CU
_

microprogram.
e Provides a data path to and from the channel.
¢ May be single channel, two channel, or four channel interface.

IBM CONFIDENTIAL

UNTIL MARCH 26, 1976, UNCLASSIFIED THEREAFTER
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3830-2 DATA FLOW INTRODUCTION

INTR 90

READ DATA PATH

Data from the device enters the CTL-I Buffer from CTL-| bus
in and is transferred to the MA register. The microprogram
transfers the byte from MA to B bus through the ALU and D
bus to the MD register. The byte is transferred to the channel
interface buffer and onto the channel bus in lines.

WRITE DATA PATH

Data from the channel enters the channel interface buffer
from channel bus out and is transferred to the NA register.
The microprogram transfers the byte from NA to the B bus,
through the ALU and D bus to the TA register. The byte is
transferred to the CTL-| buffer and onto the CTL-| bus out
lines.

|
3830-2 DATA FLOW INTRODUCTION I N T R 90
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3830-2 DATA FLOW

Refer to INTR 20 for description of conceptual units.

INTR 105 through
INTR 140 provide
more details of the
3830-2 circuits.

CONTROL STORAGE

INTR 105

Refer to referrenced
sections for descriptions
of circuit operations,
and CMD section

for 3830-2 operations.

C

READ BU

READ BUS

READ BUS

2
i)
©
9]
7]
w
o9
(=]
o
<
%]
2
(o 0]
]
7]
w
o
@]
(o]
<
%]
o
[o0]
7]
A
w
o
(=]
(@)
<

WRITE BUS

WRITEBUS WRITE BUS

WRITE BUS

MICROPROGRAM LOAD (MPL) FILE
INTR 105

Read Data Controls

MICROPROGRAM LOAD ATTACHMENT [Adsies: o P
INTR 105

CE PANEL
INTR 110, PANEL 10

WRITE BUS

CE Controls

[%2]

2

[e0]

Q

g

o CONTROL STORAGE

” CONTROL CIRCUITS

3

o

:IJ INTR 110

o
Status Branch Register
Register Register Gates

READ BUS

To SA, S8, SC, SD
Registers

READ BUS

To A Register

From SA, SB, SC,
SD Registers

SA, S8, SC, >

SD Registers
MICROPROGRAM DATA
FLOW CONTROLS

To

INTR 115

’

MPL Read Data (One Byte)
O EEEEEEE——

WRITE BUS

Forced Address Bus

CE CONTROLS

INTR 110

ARITE BUS

MPL Drive Controls

CE Data Bus

To D Bus

TD Register Bits

CTL-I Controls (TC6, 7) (TBO-2)

~CTL-1 Register to MA Register Bits

~ ST4-Index

To ST Register

Data From Data To
MD, TC, NA, And
G Branch
Registers Controls

4 - CHANNE ;

A ) CHANNE BUS OUT CHANNEL
N - - WS INTERFACE
@l C-ANNE | TAGS IN

E

Ml CHANNEL TACS OUT INTR 140

CONTROL
INTERFACE

INTR 120

! BUOS00 | 4290939 447460
3830-2 sa 10f2 |PartNo.(2)| | 19 Dec 75
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Controls to Control Module

Tag Bus
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CONTROL STORAGE

Disk Cartridge
Disk Cartridge Guide

Sector
Detector

Photo
Pressure Pad K% Transistor
Load Solenoid \ pC

WRITE BUS WRITE BUS WRITE BUS WRITE BUS

Sector
Pulse

SS

g — SS013 (Stage 1)
o] S§S010 (St
w Read Head (Stage 11)
=
o
Write E = g
™ rror
CHECK BIT o Out
tes 0-2 @ Qut | LINE 2 Windi
Bes 13 @ GENERATOR % w RCVR Winding
PANEL 40 @ = H E 2 In
E rvin 2 > Winding Read Read Transition
- .
CTRL 200 < Cpdre: " Head Amplifier Detector File
PANEL S Anf LINE, Lé g sPec| |AR-DE[ [oR Data
40 ALALLE $S012 (Stage 1)
PO/2] P1/30 31 $S012 (Stage ) SS010 (Stage 1) S$S013 (Stage 1) SS013 (Stage |)
' ADDRESS SS010 (Stage 11) - SS010 (Stage 1) SS010 (Stage 1)
CONTROL STORAGE ARRAY TERMINATOR
AND CHECK
Timing Parity
" Control  P0/2] P1/30 31 o Read |
2 ,—* Bytes
a PC g 072 ¢ CU 23FDINTERFACE CU 23FDINTERFACE CU 23FD INTERFACE CU - 23FDINTERFACE CU-23FDINTERFACE CU-23FDINTERFACE CU- 23D INTERFACE
i I’\.PC JE 4o
o : = e ,
0 BIPANEL B
: iy | LK MPL ATTACHMENT
[
¢ T ERROR Read
§ Read Byte 1 ’ZI SIS couner Ry, R File Data
%] é DATA 0 g Qut In Count 48 ° IMPL 8
W Byte 2 N B MPL CNTR ot DATA MPL 245 PANEL | ERROR
g ‘é 4 | - [sa] AC ACCESS HEAD SEPARATION Bit MPL 40
.2 w SUPPLY CONTROL AND Bit 7
9( é. Byte 3| v = LA102 Ervor Count 182 ENGAGE DETECTION Counter BYTE it LA306
? 1B % 2 T 04 L— ASSEMBLY
5 @ = LA203 0 LAz 3 LA303 1 | 0 TRACK
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