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Preface 

This manual contains information n~cessary 
for servicing and repairing the IBH 4331 
Processor power complex. 

The reader must have a basic understanding or 
IBH System concepts dnd he must have had 
CE-training on IBH 4331 Processor. This 
manual should not be used for self-education 
or for making changes within the machine. 

Organization of the Manual 

The manual is devided into sections. 
The section 'Principles' contains a 
description of power components and func­
tional principles. 

The section 'Details' shows functional flow 
charts, timing charts and simplified second 
levels. The second levels are FRU-oriented 
and provided to give an understanding of the 
FRU-functions. The second levels usually do 
not show voltage levels and certain hardware 
circuits (such as, inverters, drivers), which 
are not necessary to understand the function. 
If the CE needs more detailed information, he 
should refer to the ALD, using the 
AlD-references given in this manual. 
Some pages of this manual are valid for Power 
Design level 4 (PDL4) machines as well as for 
PDL5 machines. 
The main difference is PS103 which is . 
installed in PDl4 machines only. On common 
pages are differences between PDL4 and POLS 
marked by symbols which are explained on the 
same page. Please help us to improve this 
manual by giving your comments using the 
reader's comment form (last sheet of the 
manual). 
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Power Distribution 

Lin. Cord Line 
Filter, 

PCC· 
CBOl 

PCC· 
K04 

XOA 

PCC·SW01 
Conv. 

Fuses PCC --'i"""f\. ~ 
Outlet 

~ F01/F02 Tf!01 ~ 

PCC 
CP01 

220,230,240V and 50Hz 

rtl PWR on 

_~Switch iJeter 
Power • 
TR109 

Board 01A . Cl 

+24V Test 
...... +S.1V Station IPS 

r----------------------------------------------------,l~h~A!2~2--+-S-.,-V----~~ 

Base power on """ 
Indicator 410V loe IUV Board 01A . Bl 

TA 102 PS 102 COl. C19 -vl PS 111 

Board 01 A . A2 

Standard power 
Int.rtase ISPII 

~ 1/0 pwr. compl, 
--,.... ~036 

+24V (controlled) 

CP03 '-- PADS 
'O.W ~ ". h ~0122123119 r---
12.3V CP07 I-- f- """ A56~. ~ 

7.1 V 'CPOS I-- f- PAS7 •• PS
t
',2, ~ p A06 

~ h 0 1 24 25 26 
12,3V CP08 I-- f- """ ASS Cl0~';:~;:;:~::::::1 
~ h '-"., PS 113 h 

+4.26V 

-4.34V 

-S.54V 

TA 104 PS 104 

+24V ~1----~.-------..... pO A411H01 +24V 

+12V F r- bo A42/H02+12V 

-12V CP04I-H~-+-+-=r:-=:-==-==--==-=::I~:l)O A43/H03 -12V 

+5.1V 'CP01 t-t-t--t-1-..L--;;;:=====~ +5.1V 

Operator consol. 
PanellOCPI TH-SW 

0.009 

9.SV CP04 I-- f- """ A59
, 
--Q0 I 27 I 28 120 ~ """ A07 

12.3V tCP09 ~ f- P A60 
!-- h PS 114 

G.8V CP06 I-- f- I'-' AS1 , . I , • ( ~ P A08 
+S.1V tcPi5i~ Cl1--l'>1D ,291JO 13 

-1.S2V PU 
IC 
SSM 

-5.1 V r-------++-------------------1lPA~ 
+24V 

MSSS 
r-------t.P[]A44/H04 +S,l \I Base power 

+5.1V 'CP02 t'-r-r---1I I r _-J' 

- 5.1 V 'CP03 t-t-t-..... t-rr-I-t--;:::=li~=====t 
+8 SV 'CP07 I I 

- 5.1V 

control lapC) CE • Panel (CEP) 
Power controller _----__ 
ESD monitor 

+24V 
---.... PA48 +12V 

TH·SW 

a D03 

=-t AMD 101 Ferro Stack 

=-{ AMD 102 Gate 01 A - AlB 

=-t AMD 103 Gate OIA· BIC 

~ D 18 Thermal Switch 
Sense loop 

RPC 

~_..::::::::::=-... PCC'I===--==­
C34 ---eI K03 J -

[
PA54 +5_1V 

Board 01A· B2 

CE ·SW.6D10 +8.SV 

I ! 
I , Board 01 A . C2 I I Column B to J •• 

I I F--=POA46/H06 +S.SV L------~f---I-----(P_A3~ _~OJ~ 
rl I DDA4s/HOS -S.lV SplMSSSI r----~--------------------' r~pAJ2 (-~';~l 

I I I I 0 +S.lV I -OAn - +85V-'-

I I I; ( . I Board 01 A • A 1 
+12V I 

" I I 1 ...... -------.. +S.1 V TR 1 OS 1 ~p~S~'.;;.05;....;(Fr:)~~ _ __r-_t 1..-+--+-+--1.0 A 13 + 12V 
I I I I +12V IF) +6V CP03 ~Ko,t--------t:r-;--t--f.D AS2 +6.0V 

+8.SV CPo6IC24~ ""' A02 +8.5V 
I I I L_ - - - - ~S.SV - - - -, ~ -asv 'CPoS I OA38 -S.SV 

L _1-1_ -- - - - - -- - -.::12V -- - - - -, I -S.1V 'CPo4 I ""' A01 -5.W 
L -S.1V I ~ I ~ -J---------------, +5,'V{CP02 I v A03 +S.IV L __________ ~~V ____ , I I TH-SW 'C'P01 I 

, I I I A Board 01 A - C2 
-S.IV - D08 1 Columll K to W •• 

AC Line voltage 

6------~_4+24V 

.... +-------H-... +S.1V 
...... t-~-----... -I-5,'V 

AC Line voltage 

L---------I+24V 

-----------1 +5.1V 
~--------__I-S.1V -------.. 

System 
Diskette drive 

1/0 
Diskett. drive (F) 

',I " I, L - - -- - - --- ---- - - .- ~OA31 +8.SV L ==:::::. n A62 -s.sv 
II L_ r------------~---~OA64 -12V 

I L ___ 1_ -----------~ UA33 -5.1V 
L- ___ r r- -- - - - - - - - - -~."...-,:=--==-==-=-=l-O-.,.A30 +5.1V 

-t> Control line from PC 
~ Digital sense pI.'int}T PC 

8 Analog sense point 0 

BPC sense point 
(F10pti<)nal Featur. 
• Not in all machines 
•• Board OIA ·C2 has a split voltage plane 
... Aeactive power compensator lnot in all 

machines) 
-DC voltage 

For sense point and contro' 
line definitions see ALD 
page VA 031 or sense· and 
control table on page 4560, 
4570. 

'C Adapters 

ACA(FI 

IF) 

CO - I/O An IF} 

LA IF} 

IF) 

CA 

Board 01 A ' C2 
co •. f( to W is 
poVll8red by 
PS 104 jf 
PS 105 is not 
installed. 

e Copyright International Business Machines Corporation 1980,1981 
--- DC voltage for CA 
- AC line volt. 

Power 
EC 366388 EC 366390 EC 366493 PIN 4008791 4000 23 Jan 81 10 Apr 81 26 Oct 81 Page 1 of 2 

I DET I 
I I 

{J> 

I I L -- -- - - - -- ~ - -- ---~----- ~---

',r, 

o o 

f 

, { I 

I I 



() 

Sense Points and Voltage Tolerances 

PS NOHIN. SENSE SEE SENSE POINT SENSE POINT ADDR. 
VOLT. LINE NOTE ON BOARD. ON CARD. AND 

NOMINAL VOLTAGE NORM. VOLT. I. 5V BIT 
,. 

102 + 5.1 ASIt 0IA-B1B4-AOIt/A06 0IA-A2D2-S05 97-2 
6.8 A61 1 0IA-C1B4-BIO 0IA-A2D2-005 87-7 
7.1 AS7 1 o IA-C 1 B4-B 13 0IA-A2D2-Bl1 87-1 
9.5 A59 1 01A-CIB4-BOl 0IA-A2D2-D06 87-6 

+10.1 A19 0IA-B282-E14 0IA-A2D2-806 85-6 
IZ.3 A56 1 0IA-CIBIt-D05 0IA-A2D2-DI2 87-3 
12.3 AS8 1 0IA-C1B4-D02 0IA-A2D2-B09 87-4 
lZ.3 A60 1 0IA-C1B4-D07 OIA-AZ02-D07 87-5 

104 - 5.1 A45 0IA-C2Bl-EOI 0IA-A2D2-S04 97-1 
- 5.1 AH *(F) 3 0IA-C2W3-EOI 0IA-A2D2-S01 97-5 
- 5.1 AOI (F) 2 0IA-A1H6-B02 0IA-A2D2-PI3 97-6 
+ 5.1 A22 0IA-CIB4-D03 0IA-A202-U05 97-3 
+ 5.1 M4 0IA-Blel-9ll 0IA-A202-803 85-3 
+ 5.1 A30 *(F) 3 0IA-C2W2-EI4 0IA-A2D2-DII 87-2 
+ 8.5 Alt6 01A-C2B2-A14 0IA-A2D2-002 85-1t 
+ 8.5 All *(F) 3 0IA-C2W2-AI4 0IA-A202-U02 97-7 
+ 8.5 A23 *(F) 0IA-B2Bl-AOI 0IA-A2D2-BOS 8S-7 
-IZ.O A41 0IA-A2W4-EI4 0IA-A2D2-PI2 97-0 
-12.0 A61f (F) 5 0IA-C2Wl-AOI 0IA-A2D2-SI0 95-7 
-12.0 An *(n 4 0IA-B283-EOI 0IA-A2D2-U06 95-0 
+12.0 M2 0IA-A2BS-EOI 0IA-A2D2-B02 85-2 
+12.0 A13 (F) 2 OIA-AIBS-EOI 0IA-A2C2-B07 AS-O 
+12.0 A48 0IA-BIB4-A02/AOl 0IA-A2C2-BI0 AS-I 
+2 It MI 0IA-AZB1-EI4 0IA-A2DZ-BI0 85-1 
- 5. I A6J 0IA-BIB4-AI8/AI9 0IA-A2D2-U09 95-1 

105 . - 5.1 AH *(F) 3 0IA-C2W3-EOI 0IA-A202-S01 97-5 
+ 5. I A03 (F) 2 OIA-AIH6-C02 0IA-A202-S06 97-4 
+ 5.1 A30 * 0IA-C2W2-EI4 0IA-A2D2-DII 87-2 
+ 6.0 AS2 (F) 2.6 0IA-AIG6-B04 0IA-A2D2-B07 85-0 
- 8.5 A38 (f) 2 01A-AIH6-E02 0IA-A202-Ul0 95-6 
- 8.5 A62 (n 5 0IA-C2W3-AOI 01A-A202-S07 95-5 
- 8.5 A12 *(F) 4 0IA-B2Bl-EOI 01A-A2D2-U06 95-0 
+ 8.5 A02 (F) 2 01A-A1H6-002 0IA-A2D2-B04 85-5 
+ 8.5 All *(F) 3 0IA-C2W2-AI4 01A-A202-U02 97-7 
+ 8.5 A23 *(F) 01A··B2Bl-AOI 0IA-A202-B05 85-7 

111 +4.26 !J A05 7 0IA-SIE4-DOI 0IA-A2D2-S08 87-0 

112 -6.54 I A06 7 0IA-SIE4-AOI 0IA-A202-UII 95-2 

113 -4.34 I A07 7 01A-SIB4-AI2/AI4 0IA-A2D2-S09 95-3 

114 -1.52 , ADa 7 0IA-~IB4-AIO/AII 0IA-AZDZ-S08 95-" 

LINE VOLTAGE TOLERANCES 
(valid for 50 and 60 HZ) 

Nominal Actua 1 Vo I tage 
Voltage Lo Hi 

* Indicates sense points for 
voltages from PSl04 or PS10S 

200 180 
208 182 
220 193 
230 201 
2ltO 210 

220 
225 
2J8 
248 
259 

I 

(F) 

Adjustable voltages 

Feature dependent 

C) Copyright Internationa. Busine. Machin •• Corporation 1980 1981 
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CALL CE 
VOLTAGE 

Lo Hi 

1t.5 5.5 
--- ---
--- ---
--- ---
8.0 11.4 
--- ---
--- ------ ---
4.5 5.5 
4.5 5.5 
4.5 5.5 
4.5 5.5 
4.5 5.5 
1t.5 5.5 
7.7 9.4 
7.7 9.4 
7.7 9.4 

10.8 13.2 
10.8 13.2 
10.8 13.2 
10.8 13.2 
10.8 13.2 
10.9 13.2 
21.6 26.4 
4.5 5.5 

4.5 5.5 
4.5 5.5 
It.5 5.5 
5.4 6.6 
7.7 9.4 
7.7 9.4 
7.7 9.It 
7.7 9.4 
7.7 ,.,. 
7.7 9.4 

4.09 ".43 

6.41 6.67 

4.17 It.47 

1.46 1.56 

TURN-OFF, TURN-OFF. TURN-ON 
NORMAL CE-MOOE TIME 

Lo Hi Lo Hi Lo Hi 

4.0 5.6 4.0 5.1 1t.0 5.7 
--- --- --- --- 4.3 9.5 
--- --- --- --- 4.3 9.5 
--- --- --- --- 8.2 12. I 
7.0 12.2 6.0 lZ.8 6.0 12.8 
--- --- --- --- 9.8 14.5 
--- --- --- --- 9.8 14.5 
--- --- --- --- 9.8 14.5 

4.0 5.7 1.0 5.8 3.0 6.4 
4.0 5.7 3.0 5.8 1.1 6.4 
4.0 5.7 3.0 5.8 3.0 6.4 
4.0 5.7 3.0 5.8 1.3 6.4 
4.0 5.7 3.0 5.8 J.J 6.4 
4.0 5.7 3.0 5.8 1.3 6.4 
6.8 9.7 5. I 9.1 5.1 10.8 
6.8 9.7 5.1 9.7 5. I 10.8 
6.8 9.7 5.1 9.7 S. I 10.8 
9.6 13.7 7.2 13.8 1.2 15.3 
9.6 13.7 7.2 13.8 7.2 IS.3 
9.6 13.7 7.2 13.8 1.2 15.1 
9.6 13.7 7.Z 13.8 7.2 IS.3 
9.6 1J.7 7.2 13.8 7.2 15.3 
9.6 13.7 7.Z 13.8 7.2 15.3 

19.2 27.7 IIt.4 27.1 14.4 10.6 
4.0 5.7 3.0 5.8 3.0 6.4 

4.0 5.7 1.0 5.8 1.0 6.4 
4.0 S.7 3.0 5.8 1.0 6.4 
4.0 5.7 1.0 5.8 J.O 6.4 
It.8 6.8 3.6 6.9 3.6 7.7 
6.8 9.7 5. I 9.1 5. I 10.8 
6.8 9.7 5.1 9.7 5. I 10.8 
6.8 9.7 5. I 9.1 5.1 10.8 
6.8 '1.7 5. I 9.7 5. I 10.8 
6.8 9.7 5. I 9.1 5. I 10.8 
6.8 9.7 5.1 9.7 5. I 10.8 

3.62 \.64 2.13 4.73 2.U 4.73 

6. IS 6.~n 6.08 7.13 6.08 7.13 

3.69 4.13 3.U ".82 3.U 4.82 

1.29 1.66 1.22 1.73 1.22 1.73 

./ t 
'\.. ) "-
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This page shows the maximum number of sense 
points. The actual number of sense points 
for a specific machine depends on the number 
of installed features (F). see also the notes 
on this page and page ~OOO of this book. 

Notes: 

I. Floating bulk and bias voltages for IPS 
are measured only once during the power-on 
sequence. The voltage level varies after 
the IPS power supplies are turned on. A 
check point list and the IPS voltages are 
shown on ALD page YA04!. 

2. This sense point is tied to GNO if board 
OIA-Al 15 not installed. 

3. This sense point is tied to GND if Commu­
nication Adapter (CA) is not installed. 

4. The physical sense point OIA-B283-EOl 
(A32) is used by: 
-12V from PS104 or by 
-8.5V from PSI05. 
-8.5V from PS10S is present at 
01A-B2B3-EOI if PSI05 is installed. 
-12V from PS104 is present at OJA-B2BJ-EOJ 
if PS105 is not installed. 

5. The physical sense point 01A-C2W3-AOI' is 
used by the analog sense line 
A64 (-12V from PS104) or by 
A62 (-8.5V from PS105). 
The sense point is tied to GND if a 
Communication Adapter (CA) is not 
installed. 
A62 (-S.5V from PS105) Is used if P5105 is 
installed. 
A64 (-12V from PS104) Is used if PSI05 is 
not instal led. 

6. This sense point is tied to GNO if HFCU 
(542~) Is not installed. 

7. The IPS voltages have the nominal voltage 
levelS at the ser.se point if the IPS 
voltages are correctly adjusted (no '+' or 
,_, sign displayed for the IPS voltages in 
the voltage measurement display). 
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PCC ----, 

Filter 

~ 

I 
I 
I 
I 

I I 
PCC~ 1(04 I 
~ 

+24CNTLO 

Board 
01A·A2 

I 
TR PS I 104 104 I 

+24V 

-5.1V 

+12V 

+S.5V 

+S.1V 

-12V 

TP +4.42V 

TP+2.2V 
- prog PC Reset C25 

- PWR Off Prog C27 

- TR 102 TH Failed D09 

- TR 105 TH Failed 008 

BPe - CARD 01 A - A2 B2 (ALD - VB 421/427) r--------- - - -- --,-------------, 
+24VCNTlO 

S02 P12 

U11 M13 Pl1 V> 85% 

P13 S04 U06 V> 85% 
VO Comp 

lJ04 M12 Ml1 V>85% 

Ml0 POg V>85% 

MOO MOB V>85% -POR to MSSS 

S03 U05 V> 85% 

~ __ --~------------G~t1-oTP 

- TR 102 TH Failed D09 

- TR 105 TH Flllled 008 

- Inlet TH flliled 004 - Inlet TH Failed 004 

CCP - TR 104 TH failed 003 

r I - Gate TH Failed 018 

I I 
I I 
I I 
I PWR Off I 
I -PWR Off Key 

L 

OCP r-- l - PC Ready C32 

I PWR Off I 

I I 
I I IML 

-ManuallML 

I Lamp Test 

I + Lamp Test 

I __ ----I 

+24V 

CE PANEL - PWR Check C29 r-----"i 
I I 
I CE Mode SW I 

-TR 104 TH Failed 

-Thermals Failed 

- PWR Off Pl'og 

-ManuaIIML. 

I 
~<>-+-«: t-____. I 

I 
I L-. __ ~ 

003 

I r+ __ -~C~E_M~Od~.~ ____ ~~~ 804 -CE Mode 010 

I I ____ J 

+24V 

o ... 
+J 
c: 
o 

U ... 
Q) 

~ 
o a. 
0) 
o 
C'O 
en 

- Pick PCC . 1(02 C02 

- Pick pce . 1(03 C34 

- Pick PSl05 ·1(01 C24 

- Start 1/0 CU COl 

Spare u------t 

Spare 

B13 
r----------------~OR~----~·~re 

Spare ~ 005 8' e 805 ~ Spere 

Sparl ?-~ e S03 ~ Spar. 

Spare <? 002 8' e B02 ~. ~par. 
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Hints for Power Maintenance 

DANGER 

It is not allowed to remove subassemblies 
from the machine frame under power or to do 
any service on subassemblies under power 
outside of its machine frame mount. 

Any power repair action should start with use 
of the corresponding HAP for the displayed 
reference code. If a power problem is 
suspected with no reference code displayed, 
always start with HAP 0200. 

For use of the POWER HAPs. you should be 
familiar with the 'Important Hints for Power 
MAP Usage' In this section. Other paragraphs 
in this section give more information about 
wiring checking, intermittent problem 
analysis. and action when asked to 'call for 
assistance'. 

00 
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Important Hints for Power·MAP Usage 
(Valid fQr reference codes beginning with 
102' or ' F 7 ' ) 

MAP Entering 

Before entering the power HAP, make sure that 
all listed cards and cables in board 01A-A2 
and 01A-C2 are plugged In and seated 
correctly. 
Board 0IA-A2: A2. B2, e2, 02, E2a YM and YO 
Board 01A-C2: 02. E2~ F2, G2 2 HZ, J2. YJ and 
YK 

Card Plugging 

Never remove or Insert a card with system 
power on. Before replacement of any card, 
check card connectors for bent or broken 
pins. Also check the wiring side of the board 
for damage. 

Switching off the line Voltage 

SwItch off pee-CaOI before working in any 
system area where line voltage might be 
present. 

DANGER 

pee-caOl does not remove power from the 
convenience outlet circuits. Before working 
in the pee-box or fuse replacement of peC-FOl 
or PCt-F02 , switch off additionally pce-SwOt 
(switch for convenience outlet). 

PCe-CBOl must also be switched off prior to 
replacement of transformers or power 
supplies. 

Never remove a primary fuse of any 
transformer while Pte-ca01 is switched on. 

power-off Key Usage 

When the MAP te'ls you to press the power-off 
key you have the choice of pressing the 
power-off key at the oep (operator console 
panel) or of pressing the power-off switch at 
the tcp (customer console panel). 

I 

General Logic Probe (GlP) 

Probe Switch Setting 
When the HAP tells you to 'probe pin XX' 
connect the main input of the General Lo;lc 
Probe 2 (GlP2) to the pin XX using the 
following switch setting of GlP2: 
• TECHNOLOGY switch: "ulti 
• LATCH switch: None 
• GATE REF. switch: + 1.4V 
• GATING input + and -! Unused 

If another swiech setting of the probe is 
required, the switch setting is shown in the 
MAP. 

If the probe gating inputs are used, the gate 
reference switch must be set to +1.4V. 

Connection of Probe Power Cabfe 
The power cable of the probe must be 
connected to the following pins in card 
position 01A-A282: 
• Red lead (positive) to 003. or J03. or 

PO], or UO] 
• Black lead (negative) to any 008 pin 

IMPORTANT NOTES: There is no standby power 
present wi~stem power off. 

After pressing the power-on switch, both 
probe indicators will be lit for a short time 
when the supply voltage raises to-its final 
level. This probe indication must be omitted. 

The probe operates without any error 
approximately one second after the power-on 
switch was operated. 
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Hints for Power Maintenance (continued) 

General logic Probe (continued. 

Probe main input 
The probe main input must be co~nEcted to the 
measurement points cilled out In the MAP. 

A spec'.' extension cabla for the GlPZ can be 
used. Tha main Input ground must be connec~ed 
Co DC-ground (ulu~111 the 008 pin of a logIC 
urd position). 
Never use a 008 ptn In a cable connector 
position. 

The basic sh!pplng group cont.lns two 
extension wire, which ma~ b. used for probe 
measurements • 

floating Signa' 
af ~ Drobed pin does not Ihow an IndIcatIon 
on the GLP2. ensure that your GLP2 Is 
operating correctly. Check power connections 
~nd apply logical up and down level to the 
~in input of the probe. 

fer ~ore details re'er to 'Gener.l logic 
Probe Z Manua" (forM number SY27-0127). 

If probe functions ~r. correct and & probed 
pin ca"ed out In the HAP does not show ~n up 
or • down level Indication. the probed,pin is 
'to~tlng or the epp1'ed volt.ge leve! IS out 
of the acceptable liMits. 'n cas. of 'foatlng 
pIn re'.r to the AlD-page where the pin I, 
Ih~n Ind check board wiring an~ clbt'~g 0' 
the floltlng signal. Apply the Wiring Check 
Procedure' shown In lhl. book. 

I' no wIring error was detected. ,epllce the 
clrd which generates the f.lling "9n61 • 

Power Controller Card Replacement 

If the MAP Idyl,e. you to reptlce I power 
controll.r sen,. clr. In pOlltlon OIA-A2C2 or 
0IA-A2DZ Ind no new Clrd I. Iv,.I.bl •• you 
should exch.nge (sw.p) both card. 6nd retry 
power on. If another r.f.rence code II 
displayed a'ler clrd SWlp. the defective card h., to b. repl.ced before the machine II 
returned to the customer. If no r.'.rence 
coda '1 d'spl.yed ,'t.r clrd sW'P. the 
defective clrd hal to b. rep'lced I' loon I. 
pOlllbla. Return the machine to the cUltomer 
untl' spar. plrts .re Iv.llable. 

CE-Meter Accuracy Check 

,. To check the accuracy of the (E-meter, 
connect the plus lead of the meter to 
01A-A2C2-S11 or 01A-A2D2-S11 '+3.0Voutput 
sex' ~nd the minus le~d of the C[-meter to 
any 008 pin. The +].0 V voltage ha~ _ 
accuracy of +/~1.5 percent. 

2. Remove the dIskette ffOS the diskette 
drive. 

l" Press power-on swItch. 
, Check your meEer reading (should be 

).OIlOC). 

Connectors 

If I wrrfng error Is suspected, ensure proper 
connecfor seating and good pin contract. 

Sefor. FftU-replace~nt. check the 
FAU-connectors. 

Measurements at Connectors 

If the MAP advIses you to connect the probe 
or your t(-meter to a connector pIn. do not 
remove the COOMector from Its posltion, The 
connector pln~ ire ~ccesstblc by the probe 
tip. 

Before starting the measurement, en sur. th§t 
the probe tip nas good contact. For 
measurements on voltage feeding connectorl 0' 
boards, the pt.stlc cover of' the connector 
hIS to b. removed. 

Measurements at Board Pins 

I' the MAP advIses you to connect your 
((-meter to a bo~rd pIn which I •• 'ready 
covered by an FOS connector or by a .en58 
conneetor. apply the following procedure: 

1. DIsconnect '05 conn.~tor or ,ani. 
connector. 

2. Take a ~rre fr~ the Ihlpplng group. punch 
a hole Into It (use. n •• dl. or ,fN'lar 
tool) and connect the ~Ir. to the pin to 
b. mealur.d II shown on thl, p.ge. "ake 
lura thlt the wl,e doe. not elus •• shore 
between two board plnl. 

l. ~.conn.ct the prevloully removed '0$ 
connector or •• nlc connector. 

b. 'roc.ed IS described 'n the KA,. 

. -o CopyrIght "".n,flonat luliN. Meehl".. eo'poIlllon 1171. UIIO,1., 
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Hints for Power Maintenance (continued) 

Signal Names and References 

Measurement points used in the HAP have the 
format shown in the following example: 

• • 

Connector PSI02-02-003 •.•••.• connector 02 of PS102. pin 001 
01A-A2F2-D06 ...•••••••••••••• normal pin counting scheme. 
'-power on PSI13 Cl0· •••••••• signal name used in the ALD. 
(ALD-YB441) ••.••••••••••••••• reference to ALD where the pin is shown. 

T9nnination of Repair Action 

After most repair actions. the map leads you 
to the HAP 020~. If your repairs were 
sucessful. the MAP C204 leads you to HAP 0275 
for a final voltage check. Unsuccessful 
repairs bring you to further repair 
instructions (if several failures are 
present), or Y9u return to the ffrst repair 
Instruction (if the trouble was not found and 
repaired). 

If you come to the same repair instruction 
twice after answering all questions in the 
HAP correctly, refer to this power manual and 
try to isolate the faulty part using the ALD. 
power manual and power programs. 

Also suspect an intermittent error (see 
paragraph 'OeforetcalJing for aSSistance'). 

If trouble cannot be found, see paragraph 
'Before calling for assistance'. 

Never change the error situation by swapping 
or replacing cards unless stated to do so in 
the MAP. 

Never put cards from a machine back Into your 
spare part set unless you are sure that the 
card was working properly. 

Power 

•••• ••••• 00.000 • 

Wiring Check Procedure 

Note: This procedure should be entered I' 
~for reference codes beginning with 02 or 
F1 or £8 advises you to check and repair the 
wiring of a certain net. 

1.0. The AlD must be used for every wiring 
check If the net Is not shown in the 
HAP. Tne necessary AlD references and 
signal names are shown In the KAP. 
If the net is shown in the MAP. the 
signal name is shown at the bottom of 
the net scheme. 

2.0. Switch Ptt-caOl off before the wiring 
check Js started. 

3.0. 

It.O. 

Remove all cards and cables which are 
connected to the wiring net to be 
checked. 
The physical locations are shown In the 
ALD. 

Use your CE-meter (Range ohm Xl) to 
check electrical connection between all 
pins which are part of the circuit to be 
checked. Special care should be taken 
to ensure good connection between 
parallel wired connectors used at 
transformer and power supply outputs. 
Use AlO references given in the Map. A 
bad contact may cause an intermittent 
out-of-tolerance voltage. 

~.1. Connect one lead or your ((-meter (Range 
ohm XI) to any 008 pin (DC-Gnd). while 
the second lead Is to be connected to 
any pin of the wiring net. There should 
be no electrical connection between the 
signal wiring and DC-Grod. 
If electrical connection exists between 
signal wiring and DC-Gnd. check 
carefully the signal wiring for any 
damage (including bend or broken pins 
and damaged cables). 
8f the reason for the troub1e cannot be 
detected the board or cabling has to be 
replaced. 

5.0. Use blue/whIte wires to repair. 
defective board net. 

6.0. After completion of the wiring check. 
return to the HAP where you came from. 
If the wiring check was performed as a 
fix of the HAP go to HAP 0204. Entry 
Point A for final check. 

1.0. If no wiring problem eould be detected 
by the previous procedure. call for 
assistance (see hInts on this page). 

EC 366388 
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Hints for Trouble Shooting 
Intennittent Power Problems 
If an intermittent power fatlur. Is 
suspected. perfor. the following checks in 
sequence: 

1. Check seating of the voltage feedrng 
connectors on the board and the seating of 
the sense line connector of the failing 
voltage (see AlD-YC821 t.o yeS13). 

2. Special care should be taken when checking 
the paddle cards in board 01A-A2 column A. 

3. Run voltage measurement program (see HAP 
0275) and check for Intermittent out of 
tolerance conditions. 

~. Perform IPS service ch~ck (see HAP 0280). 

S. At the beginning of each power MAP you 
will find a list of the FRUs which might 
cause intermittent errors. Replace those 
FRUs step by step and check them for 
correct seating and good connections. 

,. Intermittent errors may also occur if a 
diskette drive is exposed to 
electromagnetic waves. If you suspect 
those problems, keep the machine covers 
closed during machine power on time. 

1. Perform all checks listed in the EMe check 
list in this book. 

B. Perform the ground check procedure shown 
In the "BH 4331 Processor Installation 
Manua' , • 

g. Check all three blowers for correct 
operation and ensure that the alrfilters 
are clean. 
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Before Calling for Assistance 

This procedure should be followed after HAPs 
have fa it ed. 

I. Before calling for assistance. read 
carefully the hints for power HAP usage 
in this book and verify that you have 
followed each of them. 

2. Special care should be taken to check for 
correct card and connector seating, 
proper plugging. a~d for bent or broken 
pins. 

ATTENTION: The power controtler top 
connectors are not interchangeable and 
must be installed as shown on page 1010 
of this book. 

3. Ensure that the correct diskette is 
installed in your machine. Compare the 
machine serial number on the diskette 
label with the machine label. 

4. Ensure that the power conffgurator on the 
diskettes is correct. To check the power 
configurator. carry out the following 
steps: 
> Call MIS PROGRAM SELECTION. 
> Key in the selection for UTILITIES. 
> Select DISKETTE IDENTIFICATION. 
> Key in the subselection for DISPLAY CONFIGURATOR. 

The bits of the power conflgurator have 
the following meaning: 
8it 0 :a Y ••• PDL4 .••••••• 'j(Power Design level II) 
Bit 0 • N ••• PDlS ••••••••• (Power Design level 5) 
Bit 1 a Y ••• CEC •.••••.... (Hust always be on) 
Bit 2 • Y ... ACA •••••••••• (Auto Call Adapter) 
Bit 3 ,. V ... LA ........... (loop Adapter) 
Bit It ,. V ••• "FCU ....... e. (542") 
8it 5 • V ••. CA 1-3 lines (Communication Adapter) 
Bit 6 • Y .•• CA 1t-8 lines (Communication Adapter) 
Bit 7 • Y ••. SPI ..••.•••••. (Standard Power Interface) 

5. Transformer and power supply outputs 
often use parallel wires and connector 
pins. If one voltage Is out of tolerance 
(minus signs displayed). ensure that all 
parallel wired connectors have good 
electrical connection. Use ALO references 
given In the MAPs. 

t. Ensure that all blowers are running 
correctly and that all alrfllters are 
clean. 
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If any measured s'gnal that is supposed 
to change its level. remains up or down, 
even after cards have been replaced or 
after the wiring has been checked, 
suspect short circuit to the failing net. 
(See ALO references given in the XAP.) 
Use your CE-meter to isolate the short 
circuit according to the ·Wiring Check 
Procedure' shown In this book. 

Retry power on/power off using the 
diagnostic-diskette. 

Call your branch office and ask for HAP 
chart updates via the reference code data 
bank. 
(The reference code of your 'allure Is 
required.) 

10. If all previous actions are not 
successful replace the power controller 
cards in positions 01A-A2C2. OIA-A2D2 and 
01A-A2E2 and retry power on. If the 
previous action was not successful use 
this manual and the ALD and try to 
Isolate the faulty unit. 

1t. rr there Is an undervoltage or out of 
tolerance condition of voltages generated 
by a ferro resonant power supply and the 
corresponding HAPS failed, suspect a 
defective capacitor in the ~ransformer 
unit of the failing voltage. Replace the 
transformer u~lt and retry power on. 

12. At the begfnnJng of each power HAP you 
find a list of FRUs which might cause the 
detected error. Check those listed FRUs 
for corre~t plugging. seating and good 
connections. 

13. If there Is an Intermittent error, read 
the 'Hints for Trouble Shooting 
Intermittent Power Problems' in this book 
and follow those hints. 

". If no error could be detected. call your 
freld support center for assistance. 
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