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Preface Volume Table of Contents

This manual contains information necessary Volume: 16

for servicing and repairing the IBM 4331 Title: Ml POWER

Processor power complex. ‘ Machine Type: 4331-2
Power Design Level: 4

The reader must have a basic understanding or B8/M Number: 5683366

IBM System concepts and he must have had

CE-training on IBM 4331 Processor. This
manual should not be used for self-education
or for making changes within the machine. PAGE NUMBER | PART NO.
Organization of the Manual
0 100 4687033

The manual is devided into sections. 0 120 8488435
The section 'Principles' contains a 0 500 4008730
description of power components and func- 1 010 5683423
tional principles. 3 010 5684093

_ 3 030 568409k
The section 'Details' shows functional flow 3 080 5684079
charts, timing charts and simplified second 4 000 8488199
jevels. The second levels are FRU-oriented L 008 5684096
and provided to give an understanding of the 4 100 8488688
FRU-functions. The second levels usually do 4 200 8488689
not show volitage levels and certain hardware 4 310 5684098
circuits {such as, inverters, drivers), which 4 Loo 8488691
are not necessary to understand the function. 4 45 5684099
I f the CE needs more detailed information, he 4 500 8488693
should refer to the ALD, using the 4 580 5683417
ALD-references given in this manual. A L 600 8488246
Some pages of this manual are valid for Power 6 050 8488412
Design Level 4 (PDLL) machines as well as for 6 100 8488696
PDL5 machines. . 7 010 5683427
The main difference is PSi03 which is 7 120 8488247
installed in PDL4 machines only. On common 7 160 5683426
pages are differences between PDL4 and PDL5S 9 900 5684083
marked by symbols which are explained on the 9 990 8488441

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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Safety

Personal Safety

Personai safety cannot be over-emphasized. To en-
sure your safety and that of co-workers, always
observe the safety precautions given during your
safety training and adhere to the following:

General Safety Practices

Observe the general safety practices and the proce-
dure for performing artificial respiration that are
outlined in CE Safety Practices card, Order No.
S229-1264 (shown here).

Machine Warning Labels

Pay attention to the warning labels placed in hazard-
ous areas of the machines.

Danger

Before switching on power, ensure that no person is
exposed to risk and that all equipment covers for
hazardous areas are closed.

© Copyright International Business Machines Corporation 1979
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SAFETY NOTICES

CE SAFETY PRACTICES

All Customer Engineers are expected to take every safety precaution possible
and observe the following safety practices while maintaining IBM equipment.

1.

1.

12.

13.

14.

15.

16.

17.

You should not work alone under hazardous conditions or around
equipment with dangerous voltage. Always advise your manager if
you MUST work alone.
Remove ail power AC and DC when removing or assembling major
components, working in immediate area of power supplies, performing
mechanical inspection of power supplies and installing changes in
machine circuitry.
Wall box power switch when turned off should be locked or tagged in
off position. “Do not Operate’’ tags, form 226-1266, affixed when
applicable. 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, the following precautions must be followed.
a. Another person familiar with power off controls must be in immediate
vicinity.
b. Rings, wrist watches, chains, bracelets, metal cuff links, shall not be
worn.
. Only insulated pliers and screwdrivers shall be used.
. Keep one hand in pocket.
e. When using test instruments be certain controls are set correctly
and proper capacity, insulated probes are used.
f. Avoid contacting ground potential (metal floor strips, machine frames,
etc.—use suitable rubber mats purchased locally if necessary).
Safety Glasses must be worn when:
Using a hammer to drive pins, riveting, staking, etc.
. Power hand drilling, reaming, grinding, etc.
. Using spring hooks, attaching springs.
. Soldering, wire cutting, removing steel bands.
. Parts cleaning, using solvents, sprays, cleaners, chemicals, etc.
All other conditions that may be hazardous to your eyes.
REMEMBER, THEY ARE YOUR EYES.
Special safety instructions such as handling Cathode Ray Tubes and
extreme high voltages, must be followed as outlined in CEM’s and
Safety Section of the Maintenance Manuals.
Do not use solvents, chemicals, greases or oils that have not been
approved by IBM.
Avoid using tools or test equipment that have not been approved by IBM.
Replace worn or broken tools and test equipment.
The maximum load to be lifted is that which in the opinion of you and
management does not jeopardize your own health or well-being or that
of other employees.
All safety devices such as guards, shields, signs, ground wires, etc., shall
be restored after maintenance.
Each Customer Engineer is responsible to be certain that no action on his
part renders product unsafe or exposes hazards to customer personnel.
Place removed machine covers in a safe out-of-the-way place where no
one can trip over them.
All machine covers must be in place before machine is returned to
customer.
Always piace CE tool kit away from walk areas where no one can trip
over it (i.e., under desk or table).
Avoid touching mechanical moving parts (i.e., when lubricating, checking
for play, etc.).

Qo

Ao 00 CT®

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

18.

20.

21.

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

Ties must be tucked in shirt or have a tie ciasp (preferably non-
conductive) approximately 3 inches from end. Tie chains are not
recommended.

Before starting equipment, make certain fellow CE’s and customer
personnal are not in a hazardous position.

Maintain good housekeeping in area of machines while performing and
after completing maintenance.

ARTIFICIAL RESPIRATION

General Considerations

1.

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 Warm

Take care of these items after victim is breathing by himself 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
Victim on His Back Immediately

ONOOTDWN =

. 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 blow.
. Blow until you see chest rise.

. Remove your lips and allow lungs to empty.

Listen for snoring and gurgling, signs of throat obstruction.

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

Continue rescue breathing until he breathes for himself.

N ~~

Thumb and finger Final mouth to
positions mouth position

Reprint Courtesy Mine Safety Appliances Co.

EC 366188
15 Nov 78

EC366189 P/N 8488435

15 JAN 79 | Page 1of 2 0120




Copyright Note

Copyright International Business Machines Corpora-
tion (date).

The drawings and specifications contained herein
shall not be reproduced in whole or in part without
written permission.

IBM has prepared this maintenance manual for the
use of IBM customer engineers in order to maintain
the specific machines indicated. IBM makes no
representations that it is suitable for any other pur-
pose.

Information contained in this manual is subject to
change. Any such change will be reported in subse-
quent revisions.

Requests for copies of IBM publications should be
made to your IBM representative or to the IBM
branch office servicing your locality.

A form for reader’s comments are provided at the
back of this publication. If the comment form has
been removed, comments may be addressed to (IBM
Germany, Publications, Department 3179, 7030
Boeblingen, Schoenaicher Str. 220). Comments be-
come the property of IBM. IBM may use or distrib-
ute any information you supply in any way it be-
lieves appropriate without incurring any obligation
whatever. You may, of course, continue to use the
information you supply.
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Power Complex Voltage Distribution

Basic

Standard power
interface {SP1}

Feature

Diskette drive 2

4
Line Cord TR0 PS 103 CE - panel
S {CEP}
Operator console
5104 Panel {OCP)
Switch
=  01A-A2
I Base power conirol
;&)JSFEOSz Powvser controllier
- Support Subsystem
CONV.
OUTLET
Blowers B —
{AMD’S) Diskeatte drive 1
01A-CZ
Col. A....d
{Support proc.}
{— 4331 —2 only
TR 102 PS 102
PCC L 01A-C1 ! 01A - BI
K03 (1PS) - {PU,IC,BSM)
4331 only
| 01A -B2
— = {iC - Adapter)
{ACA)
TR 105 PS 105
PCC e e
K02 ) 1

P_—_-—zq AC Voltages
s::_s DC Voltages

Note: The convenience outlet transformer is
installed in all 60HZ machines and in
50HZ machines for 200V line voltage.

If the transformer is not installed, the

conv. outlet is powered by the line

voltage.

© Copyright International Business Machines Corporation 1980,1981

4331 PDL4 -B/C

Power

X or

01A - A1l
{CD - 1/O Attachment,
1/0 processor, LA)

-

* If PS 105 is installed
the CA part of board
01A-C2 (col. K to W)
is powered by PS 105

‘01A-C2
Col. K...W
(CA)

All DC voltages used in the system are generated by
four power supplies. (PS102, PS103, PS 104 and
PS105)

PS103/PS104 is used to power up the support sub-
system.

PS102 generates the input voitages for the integrated
power system (IPS located in board 01A-C1) and the
voitages used in logic boards 0TA-B1 and 01A-B2.
PS105 is used for features located in board 01A-A1l
and 01A-C2.

Each PS except PS103 receives its AC input voitage
from its own transformer.
PS103 receives its AC input from TR104.

The transformer’s line voltage input is controlied by
contactors PCC-K04, K02 and K03.

Board 01A-C2 has a split voltage plane and re-
ceives DC voltages from PS104 if no PS105 installed.

All DC voltages are continuously checked by hardware
circuits or by a power controller, which is attached to
a support processor. Power-on and power-off func-
tions are controlled by operation control program

via the power controlier.

EC 366286
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Power Complex Data Flow

The main-sections of the power complex are:

® Power supplies (PS)
® Base power control (BPC)
® Power controller (PC)

Keys, switches and indicator lights are located on the
operator console panel (OCP) and on the CE-panel
(CEP).

The BPC receives signals from the switches on the
OCP, CCP, CEP and from the power controller.

The BPC performs a continuous voltage check for all
voltages required for the maintenance and service
subsystem (MSSS). Power on/off for the MSSS pow-
er supply is also controlled by the BPC.

The power controller is attached to the support proc-
essor bus. The PC is an adapter, (one byte wide) used
to control and monitor most of the functions of the
power complex.

The PC consists of one interface card and 2 sense
cards.

For more detailed information see corresponding
pages of this manual.

© Copyright International Business Machines Corporation 1980,1981
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: Channel
-5 Attached
Standard .
DC Voitage Power “1/0 devices
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Power Complex Operations

P Line Voltage cB
y 01

Power on
switch

Contac-
tor KO4

Control

\\\\ |tt=xx

A

Operator
Console
Panel

P2

orC)
SN\ \\\\\&
4
ol §
$1 8
§| E
=g
y

Analog Sense and Digital Sense

mw

Contrcl Lines

&

Contactors,

Control Lines

Power DC voltages to logic boards

Control Lines

Control Line

Supplies

Power control signals to/from

SN
=

To Indicators \\S\\ N
uppor

¥

1/O Power Complete

SPI H

channel-attached control units

A 4

Power

% The support control logic is used for maintenance purposes.
Eight LED - indicators and four keys on the CE panel, are
used for input and output of the support processor. The
SCL has no effect on the power system.

% %PS103 is installed in PDL4 machines only.

L == ceem o]

AC Voltages

Signals and control lines
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Power

NN
R
\ Power CE - mode \CE \ From keys _ \\\ Con;rol \\ § Controller %
\Control \ hd \Panel \ \ Logic N H—*\ (PC) N
\ \ DC Voltage \ X (SCL) \\ \
MMM AUNNINN N |
&
PC reset
[
§
@ MSSS Reset
g
o
>
N2 | S
§ Supplies N DC Voltages %Support Processor Bus
N for MSSS P Processor
N (PS 104) N (sP)
WaIRW N

——

R Diskette N
\ Drive N

'\ Attachment N

a

.

e

Yive §
N

Analog Sense Lines

Digital Sense Lines

N Control Lines ’

ﬂ

\ Device \

Cluster

N
Y Adapter \
A

\\\‘\\\\\\\\

N s \

Keyboard

N
Mttt

7

To/from system components
and
to/from natively attached 1/0 devices

To other
adapters
of the
MSSS
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Description of Power Complex Functional Operations

The power complex consists of three main sections:

- Power supplies
- Base power control
+« Power controller

Power Supplies (PS)
Two types of power supplies (PS) are installed:

a. Ferro-resonant transformers and rectifiers with ca-
pacitors. The DC output voltages are not adjusta-
ble.

b. Series regulators located in logic board 01A-C1 and
therefore, are called integrated power system (IPS).
The output voltages are adjustable.

Base Power Control (BPC)

The base power control consists of hardware circuits;
it controls the power-on function of the power supply
which generates all voltages used by the support
processor and power controller. The BPC receives
control signals from the operator console panel (OCP),
the CE panel and the power controller (PC). Three of _
the indicators on the OCP are controlled by the BPC.

Power Controller (PC)

The power controller is an attachment that controls
and monitors all functions of the power complex. The
PC input consists of analog and digital sense signals
from power supplies, BPC, contactors, and natively at-
tached 1/0 devices.

The PC output are control lines to system components
such as contactors, power supplies, BPC, and for atta-
ched 1/0 devices.

The PC is connected to the processor of the support
subsystem via the processor bus. The operation con-
trol of the processor in the support subsystem ad-
dresses the PC and writes bit patterns into the control
registers (latch bytes), or reads sense information
from the sense registers. If a serious power failure oc-
curs, the PC issues an interrupt request to the support
processor; this causes its operation control to display
a reference code on the CRT screen or to power down
the system.

© Copyright International Business Machines Corporation 1980
4331 PDL5 -D

Power-On Sequence

The power-on switch on the customer control panel
(CCP) must be pressed to start the power-on se-
quence. The power-on switch overrides the contacts
of PCC-K04 and turns on the power supplies PS103
(if present) and PS104 that provides the voltages for the pro-
cessor of the support subsystem and the power controller,

and monitors these voltages continuously. The ‘power incom -

plete’ light on the OCP is switched on while the power-on
sequence is running.

When the power supply for the support processor and
power controller has been switched on and all output
voltages are in tolerance, the BPC removes the reset
signal to the SP and PC. The SP then starts a Basic
Assurance Test to test its internal functions. After
successful completion of the test, communications be-
tween the SP and the diskette drive adapter and the
display unit are tested. If these communications are
satisfactory, IML is started and the operation contro!
program is loaded into SP storage.

Subsequently, an error action program, an interrubt
handler program, a monitoring program, and a power
controlier test pragram are loaded and the PC is test-
ed. If an error is detected, a reference code is dis-
played for quick reference to a MAP chart. If no error
is detected, the PC test program is replaced by the
power-on program which is executed next.

The monitoring program tests each power supply, that
has been started for correct output-voltage levels. Af-

" ter successful execution of the power-on program, the

PC activates the ‘power complete’ signal to the BPC
and the ‘power complete’ light on the OCP is
switched on.

During normal system operation, the SP operation
control program performs a voltage tolerance check
approximately every 256 ms. If an over or undervol-
tage occurs, the error action program determines
whether the entire system or only part of the system
is to be switched off; or whether only a warning mes-
sage is to be displayed on the screen.

If the voltages from PS104 and PS103 (if present)

are ok, MSSS keeps powered up and a reference code

is displayed.

In case of an overvoltage condition of the Integrated
Power System (IPS) at component damage level, a
SCR is fired, which shorts the power supply output.

EC 366356 | EC 366407 P/N 5684093
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Power-off Sequence

The power-off sequence is normally started by press-
ing the power-off key. Certain error conditions may
also initiate the power-off sequence. The power-off
sequence is program controlled.

If serious machine errors occur or if components are
in danger of being damaged, the power is switched
off without sequencing. A malfunction during the
power-off sequence will cause an immediate power
off without sequencing. The basic check indicator will
be switched on after error detection, if possible.

Reactive Power Compensator
(RPC)

in order to meet the requirements for single phase line
connection, some 4331-2 machines are equipped with
a Reactive Power Compensator. The RPC is a capaci-
tor assembly, mounted to the back of the PCC box
and connected to connector PCC-09 (see also page
4000 of this manual).




Ferro- Resonant Power Supply

Transformer
{AC - unit)

PCC
Connector

i+ Primary Secondary Volt.

Connector

DC Unit with Contrel

o Fuse

Connectors

Line . ter
Voltage Primary Cen i
from PCC Winding

e

07 #%s
E Secondary Volt. :
' Resonant ——

Secondary Volt.if}

:: Capacitor O

Center

PR

Secondary Vo!t.;ff

&

.

/ °

Resonant H
-

Winding
Thermal

] Switch

All power supplies within the system, except the iPS
are Ferro resonant power supplies. Each power supply.
consists of an AC-unit (ferro resonant transformer)
and a DC-unit with control section.

m The Transformer converts the input voltage (iine
voltage or primary voltage) to various output volt-
ages (secondary voltages). In order to keep the
output voltage within the specified limits the
transformer has a resonant winding with a capa-
citor. To prevent overheating,a thermal switch is
installed inside the transformer. Opening of the
thermal switch is sensed by the PC. The opera-
tion control program will drop the line voltage in-
put to the transformer. In case of a short circuit
or overload the primary fuse will blow.

© Copyright International Business Machines Corporation 1980,1981
4331 PDL4/5 —A ’

Power

(2]

DC output voltage controiied
by relay KO1 and protected
by CP1.

Normal DC output protected
by CP2.

} Thermal switch sensing

_» - Control signal from PC

NN

<€

+24V

The DC-unit is plugged by connectors to the
transformer. The AC voltages from the trans-
former are rectified by diodes and smoothed by
capacitors. The DC output voltages may be con-
trolled by contactors and are protected by circuit
protectors {CPs} or fuses.

All cables to the load and control lines, as well as
to the sense lines, are pluggable {for quick re-
moval). The only exception are FDS cables which
are connected to terminal blocks by screws.

important Note:
Never operate a Ferro Resonant Transformer with DC
unit disconnected. Ferro Resonant Transformer will be
damaged.

o, 502 et e e e oe et 0 % 0 e e e e %% % s "e a0 0% "a e s e "o
ERER R K QXS KX S KK XXX XXX xR PRI
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Integrated Power System

The integrated power system (IPS), located on board
01A-C1; generates the different voltages used for the
PU, IC, and BSM. The voltages generated by the IPS
are: +4.26V, -6.54V, -4.34V and -1.52V. Power on and
power off is controlied by remote start signals from

the power controller. Each voltage is generated by one
or more {load-dependent} pluggable power modules
with SMS sockets. A principle of IPS voltage intercon-
nection is shown on this page and on ALD-YAO041.

Power Modules

The power modules are series regulators with two
heatsink-mounted power transistors. They are con-
trolled by circuits located on the control cards.

Control Cards

Each voltage has its own control card with SLT sock-
et: the control cards are located on the right of the
power modules. They contain additional circuits for
overvoltage (OV), undervoltage (UV) and overcurrent
{OC) detection. The error signal OV is latched on the
card and activates a digital sense line to the power
controller. The UV digital sense lines generate an in-
terrupt request to the support processor, via the pow-
er controller and starts a timeout circuit on the PC
sense card. The operation control program branches
to the interrupt handler and to the power-error action
program. If the PC interrupt request is not handled
within 36ms, the timeout circuit on the PC sense card
switches off the system without power-off sequence.
The MSSS keeps powered up.

Overvoltage Protection
(Crowbar / Sense Card Assembly)

Protection circuits are installed to prevent component
damage of the logic circuits in the event of overvol-
tage from a power module. The protection circuit con-
sists mainly of a silicon controlled rectifier (SCR) for
every IPS-generated voltage. If an overvoitage condi-
tion of an IPS-generated voltage is detected by the
protection circuits, the corresponding SCR is fired to
shorten the IPS output. This may blow the corre-
sponding fuse in PS102 and will cause UV and OC
detection by the IPS control card. To prevent damage
to the power module, if no fuse of PS102 is blown,
the power module operates in current limit mode after
the SCR has fired. The protection circuit with the
SCR, called IPS crowbar/sense card assembly, is lo-
cated behind the IPS test station on board 01A-C1.

© Copyright International Business Machines Corporation 1980,1981
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Voltage Adjustment and Jumpering IPS Principle
Mol S
| Assembly

Regulated
Voltage
To Board

Each IPS voltage can be adjusted by a potentiometer PS102
on the corresponding control card. Voltage adjustment Bulk Voltage Series

is done with the aid of the voltage measurement pro- @ Regulator
gram. When control cards have been exchanged, the —»{SCR
iPS voltage controlled by this card must be adjusted. - -  GND s GND
All power modules and all control cards are inter- Bias Voltage

changeable. The nscessary jumpering for voltage and cP g:r:;:"t Control

overcurrent limit {called personalization) is done by Signal
Fire SCR

>

board wiring. No additional jumpering is required for
>

card replacement. Start PS XXX
(from PC)

Control Voltage Sense

\g Card <
+5.1V PS 104 >

Test Station

For power module and control card testing, an IPS-
test station is available. The test station is located at
the left side of board 01A-C1 and is powered by
PS104.

0C Digital Sense Lines
> woPC '

Test Station
Board 01A - C1

if an IPS power problem is suspected, plug the power  Power Module
module and the corresponding control card into the

IPS test station and carry out the procedure shown IPS Crowbar/ {Control Cards
under MAP 0280. For more detailed information on Sense Card
the principle of interconnection of IPS and on voltage ~ Assembly /
levels with reference to ground, see figure on this /
page or refer to ALD YAO41. /
Power Module
SMS Socket
Power-on Sequence /
PS111 (+4.26V) is started in two steps. Step 1 gener- /
ates an output of approximately 1.0V DC. The second /
. . . , Regulator On.
step increases the output volitage to its final level. For Switch \
more detailed information see ‘Power On Sequence ) /
via PC’ in this manual. N Control Card
S SLT Socket \
78N ﬁ
k

IPS Voltage Interconnections

under voltage

P_SLQZT. S -
[ N :
I 1g Cgb———o— +4.26V(PS111) JP: Ercor - over current
| k | SIEEAY Indicators
. SN

: — >1 ! /E N7 iover voltage
I _B_ GND N :
| U ’ Power On :
I 'k Indicator >
| | —4.34V (PS 113) —
| B | 7 Power On :
| E Switch ;
IR O—— —6.54V (PS112) Power Cable
] Connector "
| T Connections Points — :

J. ! ! D-—‘ . for CE - Met:
| E . IPS Test Station o o
: K = ——O— '—1.52V (PS114) A
I )



Analog Measurement

Analog data (voltages) is measured by the power
controller with the aid of a digital analog converter
{DAC) and comparators on each sense card.

The analog data to be sensed is normalized to 1.5V by
voltage dividers . If the sensed voltage is equal to
the nominal voltage, the output of the voitage divider
is 1.5V. If the sensed voltage is higher or lower than
the nominal voltage, the normalized voitage will aiso
oe higher or lower than 1.5V. The positive or negative
normalized voitages from the voltage dividers are
compared by the comparators with the positive and
negative voltages from the DAC . The actual posi-
tive and negative voltages from the DAC are deter-
mined by the bit configuration which was previocusly
written into register 3 by the support processor L_{S] .

Each binary DAC input will generate a positive and
negative DAC output. Both outputs have the same
voitage level with reference to ground and are availa-
ble at the same time.

There is a fixed relation between the digital DAC input
and the analog DAC output.

Exampie: The digital DAC input C8 represents 100
percent nominal voltage = 1.5 V DAC output voltage.

To determine the actual value of a voltage, a string of
comparisons with different DAC settings is necessary.

The result of each compare, the reply byte, is read
and analyzed by the support processor’s operation
control program. The SP operation control program
also determines the next DAC setting. The first two
measurements in the example on the right check the
specified tolerance limits of +/~4 percent. This proce-
dure is used for the voltage monitoring routine.

The Measurements No. 3 through 17 are used by the
voltage measurement program.

To ensure proper function, a DAC test is performed
during every power-on test.

-5V from PS104 are measured by every DAC and the
results are compared.

If there is a deviation which cannot be accepted by

the operation control program, a reference code will
be displayed on the screen.

© Copyright International Business Machines Corporation 1980,1981
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PC Write Bus &

Digital/ Analog

Ref. Volt, Source

.+
REF, jei3Y

Converter

DAC +

(2]

GND

Lseiectivn from command - decoder.

5
. 32
Veliage Dividers Comparators ]
1st Voltage Sense {positive) normalized voltage
vo %i . Byte
@ Selection
2nd Voltage Sense (negative) mnormaiized voltage \
| St | @}
313t Voltage Sense (positive} normalized voltage | R NN
VD l I P = (SN
32nd Voltage Sense {negative! normalized voliage
VD

8 bit Data Out
M Reply Byte to PC Read Bus
3

................................................................

Analog Measurement Example

actual System voltage in % 97 103§ 95 100 | 105 | 100 [101.5] 985
Reply byte {(comparator output) 0 1 2 3 a 3 6 7
Voltage in % DAC Output Diagram
Meas DAC Input @ % Nom Reply Byte E Remerks 105.0%
No. Hex Binary Voltage 01234567 104.0% Upper tolerance limit (determined by program)
.co | 11000000 960 § 11011111 | All Voltages, except No. 2> 96% B r— - - - - - - - - -
po | 11010000 1040 | 00001000 | Al Voltages, except No. 4 < 104% L —
) 102.0% 1
3 c1 11000001 96.5 11011111 — DAC OUTPUT o
4 Cc2 117000010 97.0 01011111 Voltage No.0 = 97% 101.0% \_
5 c3 110000611 97.5 01011111
6 c4 110001700 98.0 0101111 100.0% Nominal voltage r‘
7 c5 11000101 98.5 01011110 Voltage No.7 = 98.5% : 1 | st B e 1.5v
8 | ce | 11000110 99.0 01011110 —99.0% | o
9 | c7 | 11000111 99.5 01011110 98.0% r_f—"
10 cs 11001000 100.0 01001010 Voltages No.3 and No./5 = 100% ——
1 c9 11001001 100.5 01001010 97.0%
12 cA 11001010 101.0 01001010 —_—
13 c8 1100101 101.5 01001000 Voltage No.6=101.5% 96.0% Lower tolerance limit
14 cc 11001100 102.0 01001000 —_—2 1 — e 2N T e | — | —
15 cD | 11001101 102.5 01001000 95.0% |
16 CE 11001110 103.0 00001000 Voltage No,1 = 103% —
17 CF 11001111 103.5 00001000 Voltage No.4 >103.5% 12 345 6 7 8 9 1011 1213 14 15 16 17
Measurement No.
The voltage number used in the tabie above corresponds to bit number in the reply byte.
EC 366356 | EC 366407 | EC 366390 |P/N 5684094 3 O 50
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Thermal Switches

Thermal Switches

Thermal switches are installed to prevent component
damage as result of overheating.

Thermal switches are located on top and bottom of
the boards, columns A, B, and C, and inside the wind-
ings of the ferro resonant transformers (see) physical
locations on page 7050).

The thermal switches are monitored by the operation
control program via the power controller (see page
4000). )

Six thermal switches of board columns A, B, and C,
and 2 thermal switches on top of the ferro stacks are
wired in series. Opening of one or more switches will
activate a digital sense line to the power controllier.

Indicating type thermal switches are installed. After
opening of the contact, the red indicator sticks out of
the housing. The electrical contact closes after over-
heating condition disappears, but the red indicator
must be reset manually by the CE to allow correct in-
dication for the future.

The thermal switches are connected as shown below.

One additional thermal switch (TH-SW 109) for a low-
er temperature than all other thermal switches is in-
stalled on top of gate 01A. Opening of this switch ini-
tiates an ambient log (Reference code with unit type
E8. These reference codes are not displayed on the
operator console.) The normal machine performance is
not affected by TH-SW 109.

TH-SW

+24V PS103 or PS104 | {

EC 366356
28 Mar 80

EC 366407
30 Jun 80

EC 366390
10 Apr 81

P/N 5684094

Page 4of 4
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— Thermal failure X Gnd +5V X

/ % Digital sense
to PC or BPC
DC-GND /'

Voltage
Divider
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EMC Hardware

To achieve the excellent EMC performance the follow-
ing techniques have been used:

1. High quality shielding of the processor’s housing
by conductive paint on the machine frame and
con'ductive gaskets in covers to provide continu-
ous contact between machine frame and machine
covers.

2. Specia! design of all cable entries for continuous
screening of these sensitive areas.

3. Grounding of all external cable shields next to the
1/0 connector.

4. Line filter at power cord entry.
5. Shieided MFCU DC-common cable.

6. Grounding of coax cables for display terminals and
native printers at the connector plate. .

7. Plated connectors for standard interface cables
(MPX, BMPX, FTA) and for the MFCU interface
cables.

Note: Connector blocks for the MFCU are nor in-
terchangeable with other connector blocks. Other-
wise MFCU interface signals will be grounded.

8. Metallic dummy blocks (fillers) are installed in un-
used |/0 interface connector positions.

9. Ground strap from gate O1A (hinge side) to ma-
chine frame.

10. Metallic gate cover to screen the gate area.
11. A ferrite core on the MFCU signal flat cables.

Violation of one or more of the above listed items may
degrade the machine EMC quality.

© Copyright International Business Machines Corporation 1979, 1981
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EMC Check List

If electrostatic discharge (ESD) phenomena are sup-
posed to cause machine maifunction, the following
points have to be checked:

1. Cover gasket must have sufficient contact to the
machine frame. There should be no gap. The cov-
ers must be adjusted to get a good ground contact.

2. The gate cover must be installed.

3. The shields of all external cables must be grounded
next to the cable entry. The ground leads (usually
with slip on connectors) must be as short as possi-
ble. Check each cable.

4. Aluminium plated connectors must be installed for
the standard interface (MPX, BMPX;j, and for FTA
interface. The piating quality may be significantly
degraded by climatic stress {dark surface of plating
material). Perform a visual inspection.

Connector blocks for the MFCU are not inter-
changeable with other connector blocks. MFCU in-
terface signals will be grounded if other connector
blocks are used for the MFCU. MFCU connector
blocks have no red dots at the short side.

Metallic dummy blocks (fillers) must be instailed in
each unused 1/0 interface connector position.

Ensure that a sufficient contact exists between all
connector blocks and dummy blocks (if present) if
the cover of gate OID is closed.

5. Ensure that the screws of the ground strap be-
tween gate 01A (hinge side) and machine frame are
tight.

EMC Grounding

EMC design has not been based on particular ground-
ing requirements.

In case of abnormal noise coupling through power ca-
bles or signal cables from other electrical equipment,
special grounding provisions may present a solution.
Support from an EMC specialist should be requested.

EC 366369 | EC 366388 P/N 5684079
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ESD Monitor

Note: Not all machines have the ESD monitor installed. If no
ESD Monitor card is installed in position 01A - A2A5 the current
ESD sense level must be set to zero (see ‘Ambient Recording Log
Display’ in this book).

The ESD monitor is used to detect electrostatic discharge (ESD)
signals and power line transitions (PLT’s) that may cause system
malfunction. The error information is sensed by the power
controller and logged on the diskette. The logged error records
are accessible to the CE.

A current probe is installed inside the line filter. A spike on the
line cord caused by ESD or PLT, generates a pulse on the winding

of the ferrite core. The pulse passing the band-pass filter is available
at the input of four comparators with different predefined switching

levels. The switching levels of the comparators are determined

by the factory adjusted reference voltage. The reference voltage
adjustment must not be changed in the field. The relation of the
ESD sense levels is shown in the table. Depending upon the ampli-
tude of the pulse,one or more (up to four) comparators will
generate an output signal. Each comparator output will set its
corresponding ESD latch.

Example: A discharge magnitude of level 1 will set only one latch
while a discharge magnitude of level 4 and above will set all four
latches.

Each output signal of an ESD latch activates a digital sense line.
The operation control program of the support processor reads the
status of the ESD latches via the PC sense card and resets the ESD
latches. The ESD incident information is added to the ambient
log area if the sensed information exceeds the predefined ESD
sense level (see description of ambient logs in this book).

E8 x x x x 01

L

= No ESD incident

= ESD incident level 1
= ESD incident level 2
= ESD incident level 3
= ESD incident level 4

No ESD latch failing
= ESD latch 1 missing
= ESD latch 2 missing
= ESD latch 3 missing

moO WN=0 HWN=-=0
i}

= ESD hardware failure

0 = No temperature incident
F = Temp. exceeded upper limit
B = Temp. went back to normal

Note: A hardware failure exists, if for a certain ESD level
any of the lower ESD level latches is not on.

© Copyright International Business Machines Corporation 1979, 1981
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= No ESD hardware failure
Note 1

Ferrite
Core

Line cord 4_-.

s

P/N 5684079
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ESD Monitor card 01A

- A2A5

D 37

~

D 31

A

Digital sense lines
To power
controller

D 39

-~

DO5 ,

g
N

Control lines

c O? i From power
€2 < controller

ESD Digital Sense ESD' . factory adjusted erfv~ Voltage
Latch No. Line sensitivity (generated on card)
! D05 times 3.0 ’\ ESD Level LT4
2 D 39 times 1.5 cMP
FL
3 D 31 normal /
4 D37 times 0.6
23
® ESD Level LT3
y FL
s
: . \ ESD Level LT2
.......... Line Filter cmp -
: \ ESD Level LT1
Filter : Ccmp EL
. components o P # /
3 ESD Sensor i
: i toPCC box
% Gnd Reset ESDM
ESDM Test
Shieided Cable Band Pass Filter
& i 3  Fitter Driver
= ¢ Sense 3
2P Test <
5aN) I/
> Test
B A+ >
|: .............................................. ] & —— S B v &
ALD - YA 321 Connector Cable connector ALD -YB 725
ESDM 01 01A — A2A5 (pin side)

A driver circuit located on the ESD monitor card is

used for testing. The driver is controlled by the SP op-

eration control program via the power controller.

The total function of the ESD monitor, is tested by the

power-on-test 8. Reference codes generated by

power-on test 8 have the following format: F708xx81.




Power Distribution

Conv.
Line Cord PCC-SwWO01 Outlet
ne Cord | Line | [ Fuses pPCC- Board 01A - C1
Filter, XOR O==F01/F02 TRO1 & oar -
. +24V est
+5.1 v Station IPS
PCC- PCC 220,230, 240V and 50Hz
CBO1 CPO1 ‘A22 +5.1V Board O1A - B1
TR102 {§ PS102
Alov]ocjuv
19 — .
ko4 10.1v |cro3 cene | Psii AO5 . +4.26V
K04 ) : A D f22)23]19 ‘
? Standard Power 12.3V fcros A56 I
L Board 01A - A2 Interface (SP1) o5 |
| 7.1V Jcros NAs7 — P Ps112 A6 -654V | Pu
, c1 1/0 compl. | —|of24]25}26 Ic
Base PWR on Indicator; A D36 12.3V fcro7 A58 | BSM
i C10—D PS113 3A07 '—4.34V v
. +24V (controlled) 9.5V fcro4 A59 p|j27]28] 20 ‘ —4
TR104 |1PS103 | 12.3v 'CPO9 AG0 '—E
+24V §CPO1 D [JA41/HO1 |+24v Operator Console PS114 ‘
‘ Panel (OCP) . 6.8V Fcros A61 S ) A08 i —1.52V
PS104; : ; c11—pPf29]30]13
- TH - SW +5.1V lcroz2 iy
+12V ' CPO6 [Aa2/H02 " +12v ]
+24V A D09 A44/H04 +5.1V
-12V fcpos 7 [J A43/H03. —12v MSSS
+5.1v JCPO1 +- +5.1Vv Base Power
Control (BPC) .
+5.1V |CP0O2 Power Controller CE - Panei (CEP) Board O1A - B2
—5.1V |CPG3 —5.1V’ AB4 5.1V "IC Adapters
TH - SW +8.5V [cPo4 +8.5V .
’ A39  +10.1V
5003 CE-SWA D10 — s e
r (A32 -85V
! e =12v) ACA (F)
Board 01A - C2 —OA23"  +gsv
Column B to J I
AMD 101 Ferro Stack: J A46/H06 +8.5V
I i——D (Jase/ . TR105 |[ Ps105 | Board O1A - A1 (F)
. A45/HOS — SP(MSSS) . -
- I_l =0 [JA45/HOs —5.1v § SP( ) 6V JCPO3 | km Jr A52 [+6.0V
AMD 102 Gate O1A - A/B! v ‘ ; icp-
= EFETSF +51V P 1 D Alz +gsv | CO-VOATT()
! | '\S/pln't PI — -8.5v {cPos ‘A38 -85V
AMD 103 _Gate 014 -/c | I L = _s.1v |croa DAt |-5.1v
+8.5V " : | o o
A D18 Thermal Switch Sense Loop l I ' _‘m ST T - — l ;SEV{ CPO2 1 Al3 451V
| L v T T AT T | Lo cPo |
—12 DO
- s 1 l | Board 01A-C2 | (£
! ' I ' ‘Column K to W p
= . s T AC Line voltage ' | I l ! Split
+ 24V | ; System (Control) I l l Voltage Planes
+5.1V | Diskette drive ' l l I
-5.1Vv I | I l I ) A31 +8.5V CA
' l I ]L ‘A62 8.5V see Note
RPC AC Line voltage ) l__ *__j_____.__.___. —_— — :_30 AB4 —12V
— + 24V 10 | ‘ Note: Board 01A - C2
.s +5qV- Diskette drive {F) v =3/ A3 -5V col. K to Wiis
5.1V’ N SIS o (e SNy powered by
. it nO
S o ) PS105 is
i%g S— . s <> Control line from PC —— pC voltage For sense point and controi installed.
C34 —I A Digital sense point w0 pc ~ ] OC voitage for cA line definitions see ALD
(O Analog sense point/ ¢ AC line voltage page YA 031 or Sense -and
(] BPC sense point e Reactive Power Control Table on page 4560,
pCeC- (F) | Optional Feature Compensator {RPC) 4570.
co2: P K02 s Notin all machines ‘{not in all machines)
© Copyright International Business Machines Co ti 1
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Sense Points and Volitage Tolerances

EC 366390
10 Apr 81

P/N 8488199
Page 2of2

EC 366493
26 Oct 81
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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 4000 of this book.

Notes:

1. Floating buik 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 YAOQ41.

2. This sense point is tied to GND if board
01A-A1 is not installed.

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

L. The physical sense point 01A-B2B3-EO1
(A32§ is used by:
-12V from PS104 or by
-8.5V from PS105.
-8.5V from PS105 is present at
01A-B2B3-EO! if PS105 is installed.
-12V from PS104 is present at 01A-B2B3-EQ1
if PSIC5 is not instalied.

5. The physical sense point 01A-C2W3-A01 is
used by the analog sense line
A6L (-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 (-8.5V from PS105) is used if PSIO5 is
instailed.
ABL (-12V from PS104) is used if PSID5 is
not installed.

6. This sense point is tied to GND if MFCU
{5424) is not installed.

wnd

. The iPS voltages have the nominal voltage
fevels at the sense point if the iPS
voltages are correctly adjusted {no '+' or
‘~' sign displayed for the IPS voltages in

4 005

PS SENSE SEE SENSE POINT SENSE POINT ADDR.} CALL CE TURN-OFF, | TURN-OFF, TURN-ON
LINE NOTE ON BOARD ON CARD. AND Voltage NORMAL CE-MODE TIME
NOMIN. VOLT. |[NORM.VOLT.1.5V!| BIT Lo Hi Lo | Hi L Hi Lo | Hi
102 B A5y 01A-B2B2-Al4 | 01A-A2D2-S05 | 97-2 | 4.5 1 5.5 | 4.0 | 5.6 5.7 { 4.0 | 5.7
.8 A61 1 O01A-C1B4-B10 | O1A-A2D2-DO5 | 87-7 | --—= | === | === | --- - 4.3 | 9.5
. A57 1 01A-C1B4-B13 | 01A-A2D2-B11 | 87-1 | ——= | === | -—== | =--- - 4.3 | 9.5
.5 A59 1 01A-C1B4-B03 | 01A-A2D2-D06 | 87-6 | --—- | ——= | === | ~=- --- | 8.2 |12.1
A A39 01A-B2B2-E14 | O1A-A2D2-B06 | 85-6 | 8.0 |11.4 | 7.0 |12.2 12.8 | 6.0 |12.8
.3 ASE 1 01A-C1B4-D05 | 01A-A2D2-D12 | 87-3 | --= | == | == | —-- -—- | 9.8 |14.5
.3 A58 1 01A-C1B4-D02 | 01A-A2D2-B09 | 87-4 | -—= | ——= | —== | --- - 9.8 [14.5
.3 A60 1 01A-C1B4-DO7 | O1A-A2D2-D07 | 87-6 | - | = | === | =-- - 9.8 |14.5
103 ALl 01A-A2B3-Ei14 | O1A-A2D2-B10 | 85-1 {21.6 126.4 {19.2 |27.7 .4 |27.7 144 (30.6
104 | - 5.1 A4S 01A-C2B3-EO01 | O1A-A2D2-S04 | 97-1 | 4.5 | 5.5 | 4.0 | 5.7 | 3.0 | 5.8 | 3.0 | 6.4
- 5.1 A33 *{F)| 3 01A-C2W3-EO01 | O1A-A2D2-S03 | 97-5 | 4.5 | 5.5 | 4.0 | 5.7 | 3.0 | 5.8 | 3.3 | 6.4
+ 5.1 A22 01A-C1B4-D03 | O1A-A2D2-UO5 | 97-3 | 4.5 | 5.5 | 4.0 | 5.7 { 3.0 | 5.8 | 3.3 | 6.4
+ 5.1 ALy 01A-B1A1-B14 | O1A-A2D2-B0O3 | 85-3 | 4.5 | 5.5 | 4.0 | 5.7 | 3.0 | 5.8 1 3.3 | 6.4
+ 5,1 A30 *(F){ 3 01A-C2W2-E14 | O1A-A2D2-D11 | 87-2 | 4.5 | 5.5 | 4.0 { 5.7 | 3.0 | 5.8 | 3.3 | 6.4
+ 8.5 Alg 01A-C2B2-Al4 | O1A-A2D2-D02 | 85-4 | 7.7 | 9.4 | €.8 1 9.7 | 5.1 | 9.7 | 5.1 110.8
+ 8.5 A3l *(F)| 3 01A-C2W2-Al4 | O1A-A2D2-U02 | S7-7 | 7.7 | 9.4 | 6.8 | 9.7 | 5.1 | 9.7 | 5.1 |10.8
+ 8.5 A23 *(F) 01A-B2B3-A01 | O1A-A2D2-B0S | 85-7 | 7.7 | 9.4 | 6.8 | 9.7 | 5.1 | 9.7 | 5.1 |10.8
.0 A43 01A-A2W4-E14 | O1A-A2D2-P12 | $7-0 (10.8 |13.2 | 9.6 113.7 § 7.2 |13.8 | 7.2 |15.3
.0 Asy (F)| s 01A-C2W3-A01 | 01A-A2D2-S10 | 95-7 }10.8 [13.2 | 9.6 113.7 | 7.2 |13.8 | 7.2 |15.3
.0 A32 *(F)| & D1A-B2B3-EO! | O1A-A2D2-U06 | 95-0 |10.8 |13.2 | 9.6 |13.7 | 7.2 |13.8 | 7.2 }|15.3
.0 AL2 01A-A2B2-A14 | O1A-A2D2-B02 | 85-2 |10.8 [13.2 | 9.6 113.7 | 7.2 |13.8 | 7.2 }15.3
105 | - 5.1 A0t (F)| 2 01A-A1H6-B02 | O1A-A2D2-P13 | 97-6 | 4.5 | 5.5 { 4.0 | 5.7 { 3.0 | 5.8 | 3.0 | 6.4
- 5.1 A33 *(F)}| 13 01A-C2W3-E01 | O1A-A2D2-S03 | 97-5 | 4.5 | 5.5 { 4.0 | 5.7 | 3.0 | 5.8 | 3.0 | 6.4
+ 5.1 Ac3 (F)| 2 01A-A1H6-C02 | O1A-A2D2-506 | 97-4 | 4.5 { 5.5 | 4.0 | 5.7 1 3.0 { 5.8 | 3.0 | 6.4
+ 5.1 A30 * 01A-C2W2-E14 | O1A-A2D2-D11 | 87-2 | 5.5 | 5.5 | 4.0 1 5.7 | 3.0 | 5.8 | 3.0 | 6.4
+ 6.0 As2 {F)| 2,6 01A-A1G6-BO4 | OJA-A2D2-BO7 | 85-0 | 5.4 | 6.6 { 4.8 | 6.8 1 3.6 | 6.9 | 3.6 | 7.7
- 8.5 A38 (F)| 2 01A-A1H6-E02 | O1A-A2D2-U10 | 95-¢ ¢ 7.7 | 9.4 | 6.8 | 9.7 | 5.1 | 9.7 | 5.1 {10.8
- 8.5 As2 (F); 5 01A-C2W3-A01 | O1A-A2D2-S07 | 95-5 | 7.7 | 9.4 | 6.8 | 9.7 | 5.1 { 9.7 | 5.1 |10.8
- 8.5 A32 *(F)| 4 01A-B2B3-EO1 | O1A-A2D2-U06 | 95-0 | 7.7 { 3.4 | 6.8 | 9.7 | 5.1 | 9.7 | 5.1 |10.8
+ 8.5 A0Z (F)I 2 01A-A1H6-D02 | O1A-A2D2-BO4 | 85-5 1 7.7 | 9.5 { 6.8 | 9.7 { 5.1 | 9.7 | 5.1 {10.8
+ 8.5 A31 *(F)i 3 01A-C2W2-AlL | O1A-A2D2-U02 | 37-7 | 7.7 | 9.4 | 6.8 1 9.7 | 5.1 | 3.7 | 5.1 {10.8
+ 8.5 A23 *(F) 01A-82B3-A01 | O1A-A2D2-BOS5 | 85-7 | 7.7 | 9.4 | 6.8 1 9.7 | 5.V | 9.7 | 5.1 |10.8
111 | +4.26 #] AOS 7 01A-BIE4-A02 | O01A-A2D2-B08 | 87-0 | 4.09] &.43) 2.862) &.64) 2.13] 4.731 2.13] 4.73
112 | -6.54 #| AO6 7 O1A-BIE1-B14 | O1A-AZD2-UtY | 95-2 | &.41] 6.87] 6.15] 6.93] 6.08] 7.13| 6.08] 7.13
113 #1 A07 7 Q1A-BIE1-E14 | D1A-A202-S09 | 95-3 | & 17] &.47; 3.89] 4.73] 3.13] 4.82| 3.13] 4.82
114 #1 A0S 7 DIA-BIEL-B02 | DIA-A2D2-308 | 95-4 | 1,46 1.561 1,291 1.68] 1.221 1.73] 1.221 1.73
LINE VOLTAGE TOLERANCES
{valid for 50 and 60 HZ) {F) Feature dependent
Nominal Actual VYoltage
* Indicates sense points for
Voltage Lo Hi voltages from PS104 or PS105
200 180 220 # Adjustable voltages
208 182 225
220 193 238
230 201 248
240 210 259

the voitage measurement display).
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Power-On Sequence Flow Chart

(located on CCP)
I

The power on switch overrides
the contacts of PCC - K04 and
applies line voltage to TR 104,
AMD’s (blowers), diskette drives
and to the meter power pack

(if installed)

Press the power on switch >

TR104 generates the AC voltages
for PS 104 and PS 103 (if present)

Two reset signals are generated:
1. POR to MSSS
2. Reset to PC

+ 24V from
PS104 or PS103
>7.8V DC?

600 ms power on time delay
on the BPC card is started.

The power ‘in process’ indicator
on the OCP is switched on if
control! line C26 is inactive.

Timeout of
600ms TD:

‘7

All voltages generated by

PS104 (and PS103 if present)
are checked

+ 24V
+12V, - 12V, + 8.5V
+51V, -51V

Are
all voltages of
PS104 (and PS103)
> 85%

Is the
Base power off FL on?
(see Note)

Yes

. PCC-KO04 is picked.

. ‘POR to MSSS’ is removed. -

. ‘Reset to PC’ is removed.

. The base power on indicator
is switched on.

S WN -

The Support Processor starts its
‘Basic Assurance Test’ (BAT)
and IML. During IML various
tests are executed and the power
controller is tested.

Note:
The base pewer off FL czn be set by:

Was
any Power controller
problem detected?

A reference code

1. Any thermal switch of gate and ferro stack open.| F7 xxxx 81 is displayed on

2. TR104 thermal switch open.
3. Power off key operated.
4. 10 second timer on BPC card

the CRT screen and the basic
check Indicator is switched
on. MSSS keeps powered up.

© Copyright International Business Machines Corporation 1980
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Yes

The power on program is loaded
from the diskette into the SP
storage and it is executed,

For more details see:

‘Power on sequence via PC’

Any
power on problem
detected?

A voltage monitoring routine is
performed every 256 ms. All
processor voltages are checked for
exeeding upper or lower limit

any processor voltage
outside tolerance
(turn off limit™)

EC 366356 P/N 5684096 4 01 O
28 Mar 80 Page 2 of 6 )
— 1. A power log is performed

- ~.
e Isany
processor voltage
outside tolerance
(call CE {imit)

Is the
power complete
indicator on?

Channel 1/0’s
and/or MFCU
power complete

Yes

2. A reference code F7 xxxx 01
is displayed.

3. The basic check indicator
is switched on

The system keeps powered up.

No

The power complete
indicator is switched on

. A power log is performed.
. System is powered down.
MSSS keeps powered up.

3. A reference code F7 xxxx 01
is displayed.

4. The basic check indicator is
switched on.

Note for PDL5 machines only:

Ifa —5.1V problem on 01A - B1

is detected, the system is powered

down and no reference code is

displayed. The basic check

indicator is not turned on.

N —

A reference ccde for
MFCU and/or Channel
I/0 power incomplete
is displayed.

Is the
power off key or the
power off switch
pressed?

The power off program is
executed.

The entire system is powered
down in sequence.

For mcre detailed information
see:

‘Power off sequence via PC’

in this manual.

Channel 1/0's
and/or MFCU
power complete

The power complete indicator
is switched off.
The power in process indicator
is switched on.

* The turn off limits and CE
are shown on page 4005.

limits



Power-On Sequence Timing Chart

Power on/ off switch ““on”

AC line Voltage to TR 104, blower,diskettes

PS104;+ 12, +8.5V, +5.1V, = 5.1V, — 12V, > 85%

PS1 On‘or‘ PS103 + 24V > 7.8V S

Power on time delay (600 ms)

Pick PCC - K04 600 ms £25%

Base power on indicator

POR to MSSS 7 gg

Reset to power controller Sg

PWR controller ready gg

Pick PCC- K03 (AC to PS102) : S} :

PS112 - 6.54V {—2.2V) SS —

PS111 + 4.26V initial voltage (=1.0V) Sg —

PS114 - 1.52v j(g — I II ”. I. |III |I|

PS113-4.34V - Sg

PS111+ 4.26V final voltage - ' (8 _

Pick PCC - KO2 (AC to PS105) gg —

Pick PS105- K01 (+6V) Sg —

Start CH 1/0°s S)C

5424 and CH 1/O’s ready j(s

Power in process indicator | _—

Power complete indicator gs i i
- (hargsv(a;rzzwozrtroo'?led) — (inch?d/i\:; I'?h(g FTe:t) pre :?cmigr?\nczeriﬂgngg e a:(? \::vr?;nonr;|5l4/204‘S _—_—-—’.

' For more details see ‘Power on sequence via PC’

© Copyright Intérnational Business Machines Corporation 1880
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Power-Off Sequence

POWER off key at the OCP or
Power off switch is pressed

Power controller
ready?
(C32)

The program power off latch
on the BPC card is set.

This activates the digital sense
line D 35 (power off program),
and starts the 10 seconds
timer on the BPC card.

Sense line D 35 generates an
interrupt request to the support
processor.

-

The SP executes the power
off sequence.

For more details refer to
‘Power off sequence via PC’
in this manual.

Is

signal PC ready Y'es

Flow Chart

TR 104 thermal switch opens or
the gate thermal loop opens

Digital sense line DO3 or D18
is activated.

Power controlier Yes

( Any voltage failure )

Is
any BPC contr.

sense point
< 85%

No

ready?
(C32)

The Base power off latch on
the BPC card is set.

o

5>

1. PCC - K04 is dropped.
2. The Base power on indicator
is switched off.

The power off function
is complete.

1. A power log is generated.
2. The basic check indicator
is turned on.

The SP executes the power - off
sequence.

For more details refer to
‘Power - off sequence via PC’

in this manual.

dropped?

No 10 seconds Yes

time out?

The Base power off latch is set
by the 10 seconds timer.

The machine is switched off
without power - off sequence.

© Copyright International Business Machines Corporation 1980
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PWR off sequence proceeds and
Digital sense lines D03 (TR 104
thermal switch open) and D18
(Gate thermal loop open) are
tested for off.

EC 366356
28 Mar 80
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Are
sense lines D03 and

No

D 18 off?

Is
PS103 installed
(PDL4)?

Yes

—5.1Von01A - B1 Yes

missing?

T

the power off

Yes

>

MSSS is switched off by
control line C27.

No error information is logged.
No further error information
is available

sequence successfully
executed?

any power problem
detected?

1. All PC control lines are reset
and the basic check indicator
is set by control line C29.

2. The ‘escape done’ bit is set
(xx Mark).

3. A reference code is displayed.

Was
power off sequence
initiated by a power
problem?

The power log is analyzed
and a reference code is
generated and displayed.

-

The SP activates the control
line C27 via the PC to the
BPC card.

o




Power-Off Sequence Timing Chart
(POWER CONTROLLER READY)

Power on/ off switch "“off"
Program PWR off latch

PWR off program D35

10 seconds timer run {on BPC)

PWR off program c27

Base PWR off latch

Wi

POR to MSSS, reset to PC

Base PWR on indicator

PCC- K04
)

AC line V to TR104, blowers, diskettes

Power in process indicator

Power complete indicator
Start 5424, and CH |/O’s
PS111 +4.26V final voltage
PS113 —4.34V

PS114 —1.52V

PS111 +4.26V initial voltage 2l
PS112 —6.54V

PCC- K03

PS102- OC voltages

PS105- KO1 (+6V)

PCC- K02

PS105- DC voltages

PWR controller ready C32

Power status is ‘
read and stored

© Copyright International Business Machines Corporation 13980
4331 PDL4/5 -A

Power

500 ms min——-————"

Power off program is executed

DET

Base power off
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Lhe
PCC BPC —CARD 01A - A2B2 (ALD - YB »M:nki.l.l e O
7 _ 1 e
_I. .||_ MO7 | +24V CNTLD
_ K04 +24 CNTLD _>_ - e
N
~ “ Iﬁ.._r A <
|
| | = 600ms| S02 P12 —
_ | | | 104 o 00 I
[{e]
_ | | Uit oy v M13 P11} V> 85% % S
_ : “ P13 2 S04 Uos | V> 85% 3
VOOI.XOI VDH Comp O O [
_ IrloJl_ Uo4 X M12 M11| V > 85% °
CBO1—0 _ +12V VDH comp OO Z| o>
| PO6 M10 PO9| V > 85% NP
L L +8.5V VOH Comp p=——O—O
4] J09 M09 MO8| V > 85%
-
—12v vos vDH comp O—O— = T o
s07 Q=
TP +4.42V O] MO
TP+22v OS98 :Jv ©
(= Prog PC Reset €25 J J12. w ™
J
f_ﬂ _fﬁj Base _ % -
PWR Off 3 oo
— PWR Off Prog C27 | P02 A G11 ©
§ rog €27 | P02 | N L L) om_ .y N T Q £
T , 3
| | | 88
g | 2
m N |
" O g
- i ] S10 J-TR102 TH Failed D09 @
(TR 102 TH Faied oomJ\vca <o_ NT Av ! SN
¢ — TR 105 TH Failed D08 | UQ7 S .ﬂ E R 506 &_Wi:o,ﬂ: Failed oom« 2 m
)] — ) O co
m — Inlet TH failed D04 “ uo2 vD L INT mowmw — Inlet TH Failed 02“ w e~
; e — G13 |~TR104 TH Failed DO3
ccp = TR104 TH Failed oouj.._ P10 .,I\M__ i — Aw ai 3
j J — Gate_TH Failed D18 | P05 [ ] ll_ G12 | ~Thermals Failed D18
§ % VD INT © )
_ PWR On _ _ — S— “
| GK\!L * 310 1
* _ M |
MO4 ™1 A |
| | © Np——pon |
PWR Off L |
| —PWR Off Key | J11 i N
_ - ¢ VO HH INT | M
Lyl ] Go8 , !
$09 Prog I
oce . PR O g | ~PWR Off Prog D35,
TN (= PC Ready C32 | J06 _z - ..M_ R
_ PWROff | | Y T L 10 “
| | | 2 HoosH— a |
| | R S
S SO —Manual IML Jo7 INT oo“fw anua ¥
v I
“ Lamp Test _ E _ ocp
+ Lamp Test { _ e e
_ .léK\v? _ OR ‘ M \ PWR
| Complete
o I I._ — L I 24
OR —} bR _ v
+(N.M \" N L w _vzunmmm _
(_—_PWR Complete C26 | JO5 ™1 |
J /ﬂ E OR Basic *
CE PANEL ¢~ PWRCheck C23 | Jo4 3&%
——— A N
B08
& N
~CE
CE Mode Avca “<o_ __5“
(= Pick PCC - K02 €02 | D11 _ﬂr
’ T L
(ZPick Pcc- k03 ¢34 | pos [T]
3 AN
|
(= Pick PS105 K01 C24_yoo7 [
’ DA
m
¢ — Start 1/O CU CO1
h z

Base Power Control

L%rjg

mu!.o G H.__Ilr

Spare DG N

Spare ?Ocm -ZLI.—V
“ Do4 _ -r

Spare

Spare T’Lullr

Spare

0y
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Power Controller Description

PC General Function

The power controller in an adapter is used for con-
trol and monitoring of the power complex. The PC is
one byte wide and receives commands and data
from the support processor via the processor bus 0.

Read data and interrupts are sent to the support
processor via the processor bus 1.

The tag-bus signals are used for control and timing
purposes.

The PC consists of three cards: One interface card
and two sense cards.

Functions of the PC Interface Card

The following functions are performed by the inter-
face card:

® Tag and response control for the processor
bus.

e Input from processor bus O into the write-bus
register.

e Parity check for bytes from bus 0.

e Address match test.

e Input control to the PC-command register.

e Command checking and decoding.

e Machine check and command check genera-
tion. (The checks are handled by the support

processor.)

® Provides PC status (Machine check, command
check and interrupt control bits).

® Read/write strobe generation.

e Register selection and sense byte selection on
interface card and on both sense cards.

e Read data transfer control via the Read Bus
Register to processor bus 1, including parity
generation for read data.

° Int}errupvt request control to the support proc-
essor via the processor bus 1.

© Copyright international Business Machines Corporation 1979
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Functions of the PC Sense Card

The PC sense cards are used for data input, output
and interrupt request generation. Thirty-two analog
sense lines and 27 digita! sense lines can be wired
tc one sense card. Four registers (one byte wide)
are located on each sense card. The registers, also
called latch bytes (LB} receive data from the support
processor via the PC interface card.

LBO and LB1 are used for control signals for the
power complex.

LB2 controls the 36ms timeout circuit, the interrupt
mask, the byte test and address check. Byte test
and address check are test functions used for the
power controller diagnostics (see topic PC sense
card).

The function of the interrupt generation is decribed
under the topic: Voltage monitoring during normal
system operation and interrupt generation.

LB3 contains always the bit pattern for the digital
input of the digital-analog converter {see topic ana-
log measurements).

The contents of each register can be read by the
support processor as well as the status of the digital
sense lines and the output of the 32 comparators.

PC Sense Card 2

The PC-sense card 2 is used for the PU-
identification and a limited number of power

sense and control lines. Most of the sense -~ and
control lines are spare (see sense and control table
in this manual).

DET
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Power Controller Data Flow

EC 366189
15 Jan 79

P/N 8488689

Page

20f4

g Bus 0 P
From 3
Support h—sus i £ | Toother
Processor ’
] Tag Bus l adapters
&F £ |
Write Bus 7
Register ’
0 Wired Address |
B HEX ‘85" 1§
[ 2] | T
Register _3_ Machine § n
Control 4 | Address PC Selected Check 1 Fiwd B:AS
£ Match . i Register
5] — @ ———— Test r - ! S ol
7] I |
Command I | .‘,).4%
Any Tag Register Command] | 34 r;"(wj PN
~ 3 ,\
l (0] [commana) Invalid Command Check ! *—;“I S—| tg)k
Tag TAC L "iz“ Decode | Gate PC Read Bus | > 2 2
and T B and Gare PC Interrup ' el |
] o e PC In pt Bus =l |
Response 1/0 TAG | om— Register 3] Check T 2l |
&@Picontrol |71c Control 4] Select Sense Byte i Note Sense and Control
™ 5 ) Read/ Write Read Strobe : table 1s shown on
o f_;_, Select Latch Mod. Strobe ALD-page YA - 031
Generator Write Strobe
— - Interrupt Reguest to Support PFrocessor
e i T ‘ Latch T
! atc Register 1 -
H Register 0 | ; EAl [ -
, From BPC Reset to PC L_ L] 14 |
¢ o Reset PC n ’5" Controt lines ] Register 5 ? i
Ri 7 ] Register 5 & -1 Control [ ! interface car
Control 5 1 bl -1 -~7~ ol R . -
7
. PC Write Bus
J 1 Interrupt Bus:: @
) S
S— O
LBO B - LBO
0 Control Lines - 0 Contral Lines
B B
Enable TO 36 ms Enable TO 36 ms
7 A o Interrupt Timeout k@ : 7 A _@ interrupt Timeout 3
LB1 LB1
5 5 r
Control Lines Controf Lines
- i
L B
7 - 7 -
- S By!e Ly e r—" Byte
1 Register LB2 e Selection A'-% o] SEECTION
R Control o ! - u
L] - b
- s Byte Test/Address Check gense ; Byte Test/Address Check Sense
2 yie | . Byte
E— &3 Selection b - Selection
3 and and
a8 LB2,4-7 Test 182,47 Test
<] — A
7 interrupt | SB4, 0 Interrupt SB4, 0
SB7,4.7 |Mask } S87,4 7 |Mask
; |
L83 ; L8B3 |
¢ max. 64 Analog Serse Lines 64 ) + N { 5] + ™ L
b g
) Vp“age Digital 32 B Interrupt Digital 32 7 i
Dividers Analog e Compa- et Generra'tor Analog Compa- | nterrupt
Converter rators Converter rators Generator
7 7
Normaiised Voltages max. 32 Analog Sense Lines
¢ max. 54 Digital Sense Lines i max. 27 Digital Sense Lines :':Z

Py
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Power Controller Write/Read Operation

No

=

l

The Support processor places the
adapter address on bus 0 and
activates a tag- line.

l

PC sets the PC selected latch
and responds by activating a
tagsignal to the SP.

The PC receives the bits from
bus 0 in its
Write bus register.

The SP places the command byte
on bus 0 and activates a tag line.
Command byte is put into the

write bus register

Yes

PC compares the Write bus
register content with its wired
address.

Address match

Parity OK?

The command byte is
transferred to the command
register.

The Command is decoded

Yes

The SP addressed an
other adapter.

Command valid?

Machine check bit and command
check bit are set in Latch

register 1 of the PC interface card
(PC status register).

Yes

No

|

PC responds by activating a
tag line to the SP

Write command

No

PC command decoder activates
the register select line.

SP places the data byte on bus 0
and activates & tag line.

The data byte is put into the PC
write bus register.

T

The machine check bit is set
in Latch register 1 of the PC
interface card.

(PC status register).

© Copyright international Business Machines Corporation 1979
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Parity OK?

Yes

PC responds by activating
a tag line to the SP.

The write strobe pulse is
generated and data byte is
transferred from the write bus
register into the previously
selected register.

l

Read command

PC command decoder activates
the sense byte select line.

- Note: Also the content of PC
registers can be read.

l

The data byte from the
previously selected source is
gated to the read bus register.

The PC generates the
correct parity.

The SP activates a tag signal to
indicate that the read data byte
is expected on bus 1.

PC generates the read strobe
pulse and gates the read bus
register content to bus 1.

]

PC activates a tag signal to
indicate that a data byte is
placed on bus 1.

The SP fetches the data byte
from bus 1.

>

The SP resets a tag line and the
PC resets the PC selected line and
the command register.

l

C Operation complete )

EC 366189
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Power On Sequence via PC

. from page
The CMD POS number shown to the right of 4320
the flowchart blocks is part of the power log i ]
d@splay picture. The numbgr is put into the !og Test the following voltages for Set control lines: B
display if an error occurs in the corresponding correct value:
step of the power s nce C15 Reset !/O Thermal switches
P power sequence. A43PS104 — 12V O1A- Ag g:"ﬁ POS C33 Reset /0 controller nd Yes
A45PS104 — 5.1V 01A-C
C32 PE ready all ties OK ?
Press PWR on key
] Start wait loop max 200 ms
BPC controls power up for MSSS All Yes
and disables the MSSS reset voltages ok ? ‘ No
signal. ' =52 Wait loop end ?
The following tests are executed: Test thermal switches: CMD POS
Basic Assurance Test, DO9 TH - SWTR102 0130
Display Unit Adapter Test, D03 TH -SW TR104 I
Power On Test Wait ioop end? D18 Therm. loop gate + ferros Reset control line C29
( See description in this book.) {Power check to BPC)
Power on and power off program Test digital ties: CMD POS
is |oadgd from diskette and 0131 Set control line C34
execution of the power on pro- D06,007,D15,D016 1 {Pick PCC- KO3,
gram is startet. . ﬂz, D1 7,332, D34, 0531_9_E;L_ 0132 Turn on PS102)
| [ D02, D11, D14, D21, D38, D33 | 9123 I
. 052 ‘
Set control lines: - .
C18 Test bit for PC - reset CMD POS Start wait loop max,40ms Start wait loop 880 ms
0100 -
cs1) =
C62 1| SC2 Interrupt Mask » Test analog ties: CMD POS "
C63| (Disable analog interrupt) Test analog sense line for off: | CMD POS
c64 54 PS 1 AV OiA-B1 (0120 potalotulioriiyelaleeilive Sy .
fote: SC2 timeout stays disabled. A e oA o2 A09, A16, A17, A18, A20, A21| o134 Test analog sense line for on: | CMD POS
48] " o R S A39 PS102 + 10.1VO1A-B2 | 0140
Ccag | SC1 Interrupt Mask A04, A10, A34, A35, A36, A3 0135
c47( (Disable analog interrupt) . AB4 A4Q, ASS. o
ca8 sense li A19, A24, A25, A26, A27, A50 0136
A1 SC1 enable timeout ik As3__ | Test analog sense lines: CMD POS
er A1l A12, Al4, A15, A28, A29 | 0137 A22 PS 104 +5.1V 01A- C1 e
l A4S, AS1 A54PS 102 +5.1V01A-B1
Start wait {oop max 50ms
g 3
Test the following voltages for Wait loop end? Legend:
correct value: A PDL4 only
A A41PS103+24V  O1A-A2 | CMDPOS ] PDL5 only
] A41PS104 +24V  01A-A2 0110 O 4331 — 1 only
A42 PS104 + 12V 01A-A2 v 4331 —2only
A46 PS104 +8.5Y 01A-C2 i
O A44 PS104 +5.1V  01A-C2 c
V A44PS104 +5.1V 01A-B1 to page
4360 (2 to page
; 4320
© Copyright international Business Machines Corporation 1980 ,1981
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from page
4310

All

Yes

Power on Sequence via PC (continued)

1

Start wait loop max 360ms

>

sense lines
oK?

Wait ioop end?

|

Start Wait loop max 60ms

*l

Test digital sense lines for on:
D26 UVPS 112 (~654V)

DI3 UV PS114 (- 1.52V)
D20 UV PS 113 ( — 4.34V)

CMI: POS
| 0150
0151

All

Yes

Test analog sense lines for on:

A56 Bias from PS 102 to
PS111 123V

A57 Buik from PS 102 to
PS112 7.1v

ABB Bias from PS 102 to
PS112 12.3v

A58 Bulk from PS 102 to
PS 113 95V

ABO Bias from PS 102 to
PS113,PS114 123V

AB61 Bulk from PS 102 to
PS 114 5.8V

sense lines on?

Wait loop end?

Al
sense lines
0oK?

Wait loop end?

CMD PGS
0160

EC 366356 | EC 366390

P/N 5684098 4

315 |®

28 Mar 80 10 Apr 81 Page 2o0f8
] il
. Set control line CO9
Start Wait loop max 880ms (Start PS 112 — 2.2V)
» l
Test digital sense lines for on: CM.D POS Start wait loop max 220ms
D26UVPS112(-6.54V) _ | 0170
DI3UVPS 114 ( — 1.52V) 0171 . 4
D20 UV PS 113 ( —4.34V)
Test digital sense lines for off: CMD POS
D26 UV PS 112 ( - 6.54V) 0180
Test digital sense lines for off: .
D22 OV PS111 (+4.26V) |CMD POS
D23 OC PSi11 (+4.26V) |0172
D24 OV PS112 (—6.54V)
D25 OC PS112 (-6.54V) .
D27 OV PS113 (-4.34V) Sense line D26 Yes
D28 OC PS113 (-4.34V) ’
D29 OV pPS114 (-1.52V) |0173
D30 OC PS114 (—1.52V)

All
sense lines off?

Wait loop end?

Yes

Yes

Wait loop end?

© Copyright International Business Machines Corporation 1980,1981
4331 PDL4/5 -A

to page to page
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Power on Sequence via PC (continued)

from page
4315

8

Start wait loop max. 40ms

>

Test digital sense line for on:
D19 UV PS111 (+4.26V)

Digital
sense line D19
on?

Wait loop end?

CMD POS
0190

1

Set control line C08
(Start PS111 initial)

|

Start wait loop max 430ms

>

Test analog sense line A05
PS 111 output > 0.5V

No

© Copyright International Business Machines Corporation 1380,1981

initial
Voltage

CMD POS
01A0

Yes

Set control line C11
(Start PS 114 —1.52V)

I

Start wait loop max 220ms

>

Test digital sense line for off:
D13 UV PS114 (-1.52V)

sense line D13 off?

Wait loop end?

CMD POS
0180

Start wait loop max 40ms

of PS 111
>0.5V

Wait locop end?

Yes

-5

TestI analog sense line for initial
evel:
AQ5+4.26V PS 111

initial
Voltage of PS 111
OK?

Wait loop end?

CMD POS
01COo

Yes

1

Set control line C 10
(Start PS 113 —4.34V)

1

Start wait loop max 340ms

2 g
Test digital sense lines for off: | CMD POS
D20 UV PS113 (—-4.34V) 01D0
Yes

Sense line D20 off?

Wait loop end?

Set control line C19
(Start PS111 final)

|

Start wait loop max 880ms

>

Test digital sense line for off:
D19 UV PS111 (+4.26V)

CMD POS
01E0

A05PS111 +4.26V 01A -B1
A06 PS112 —6.54V01A-B1
AQ7 PS113 —-4.34V 01A-B1
A08 PS114 —1.52V 01A-B1

Test analog sense lines for on:

CMD POS
01E1

01E2

All
sense lines OK ?

4331 PDL4/S —-A

Power

Yes

Yes
"Wait loop end?
o
'
l l to page | l to page
EC 366356 | EC 366390 P/N 5684098
28Mar 80 | 10 Apr 81 Page 3of 8 4 320F




Power on Sequence via PC (continued)

from page
4320

Is

PS103 installed No
(PDV
Yes
. 50 CMD POS
Start wait loop max 50ms 1100
o
Test analog ties: CMD POS
A63 1110
A13, A48 1111

Wait loop end ?

Start wait loop max 50ms

CMD POS
1200

!

Test analog sense lines for on:
AB3PS104 - 5.1V 01A - B1

e e e o, ot ra— | o erseon g

A48 PS104 + 12V 01A - B1

CMD POS
1210

211

All

Yes

28 Mar 80

EC 366356 | EC 366390
10 Apr 81

P/N 5684098
Page 40f8

4 330|s

Is
PS105

No

installed ?

Start wait loop max 50ms

sense lines OK ?

Wait loop end ?

Yes

to page
4360

© Copyright International Business Machines Corporation 1980,1981
4331 PDL4/5 —A

>

Test digital sense lines for off:
D08 Thermal switch TR 105

Test analog sense lines for off:

A38PS105 -85V O1A- Al
AB62PS105 - 8.5V 01A-C2

All
sense lines off ?

CMD POS
0200

CMD POS
0210

CMD POS
0211

Set control lines:
C23 indicator for PS 105 installed

C02 Pick PCC—KO02,TurnonPS105

. CMD POS
Start wait loop max 60ms 0300
Test digital tie (to + 5V) CMD POS
D08 0310

Wait loop end ?

to page
4335



Power on Sequence via PC (continued)

from page
4330

Is

Board 01A - A1 No

installed ?

Yes

Start wait loop max 450ms CMD POS

0400

>

Test analog sense lines for on: | CMD POS
A02PS105+ 8.5V 01A - A1 0410

A AQ1PS105—5.1VO1A- A1 | 0411
O A01PS104 - 5.1V 01A - Al
AO3PS105+5.1VO1A - Al

A38PS105 — 8.5V 01A- A1 | 0412

All

sense lines OK ?

Wait loop end ?

Legend:

]

Start wait loop max 40ms

>

A52PS105+6.0VO1A-A

Test analog sense line for on:

CMD POS
1 0420

Is
sense line A52 OK ?

Wait loop end?

Yes

Reset control line C47
(Enable interrupt
- 5.1V from 01A - A1)

Is
PS 103 installed
(PDL4)

Yes

Start wait loop max 50ms

CMD POS
1400

4.

Test analog sense line for on:
A13PS104 + 12V 01A - At

CMD POS
1410

is
sense line A13 0K ?

Wait loop end ?

Yes

A PDL4 only ®¢
O PDL5 only to page
O 4331 — 1 only 4360

V 4331 — 2 only

© Copyright International Business Machines Corporation 1980,1981
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. CMD POS
Start wait loop max 70ms 0500
-5
Test analog ties (to Gnd) CMD POS
A02 o 0510
TAO01 0511
A0S
A3 0512
A13 0513

Wait loop end ?

to page | I
4340 J

28 Mar 80

EC 366356 | EC 366390
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Power on Sequence via PC (continued)

from page
4335

Is
CA with 1 t0 8 No

lines installed ?

Yes
N CMD POS
Start wait loop max 440 ms 0600
3
Test analog sense lines for on: CMD POS

A31 PS104/PS105 + 8.5V 01A - C2| 0610
A33 PS104/PS105 5.1V 01A - C2

A30 PS105 +5.1VO01A - €2/ 0611

All

) Yes
sense lines on?

Wait loop end?

Reset control lines C 46
(Enable interrupt - 5.1V
on01A - C2 col. K to X)

to page
4360

)

to page
4350
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Wait loop end ?

Start wait loop max 90 ms ggnog POS
B>

Test analog ties {to Gnd) CMD POS

A31, A 33 0910

L3 — Y

A30 0912

to page
4350




Power on Sequence via PC (continued)

from page
4340

Is

CA with 1 - 3 lines No

installed and
no PS105

CMD POS

Start wait loop max 50ms 0700 _

-

Test analog sense lines for on: CMD POS
AB4 PS104 — 12V 01A - C2 0710

Test analog tie for off: CMD POS
AB2 0711

All
sense lines OK ?

Wait loop end?

CA with 1
PS 105 is in

- 8 lines and
stalled

Start wait lo

op max 70ms

>

Test analog se

A62 PS105 -85V 01A - C2

nse line for on:

Test analog tie for off:

AB4

ties

Wait loop end ?

AN Yes

OK?

Yes

CMD POS
0800

CMD POS
0810

CMD POS
0811

from page
4340

Is No

ACA installed ?

Yes

Start wait loop max 720ms

>

Test analog sense lines for on:
A32PS105 -8.5V 01A - B2
or PS104 - 12V 01A-B2

A23 PS105+8.5V01A - B2

or PS104+8B.5V 01A -8B2

All
sense lines OK ?

Wait loop end?

CMD POS
0AQ0 -

CMD POS
0A10

0AN

. CMD POS
Start wait loop max 70ms 0800
—P
Test analog ties for off: CMD POS
A2 |80
A23 0B11

© Copyright Internationai Business Machines Corporation 1980,1981
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Power

to page
4360

Wait loop end ?

to page
. 4360
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P/N 5684098

Page 7of8

4 350




Power on Sequence via PC (continued)

from page

MFCU No
(5424)
insta"ed?/
Yes
Set control line C24 CMD POS
(Pick PS 105 — KO1) 0Co0
Start wait loop max 390ms
—»
Test analog sense line for on: CMD POS
A52 PS 105 +6.0V 01A — A1 0C10

A52
sense line ok?

Yes

Wait loop end?

[

Set control line C35
(Power on 5424)

Reset contro! line C45
KEnable interrupt +5.1V01A — A1)

|

Start wait loop max 60ms

Le

Test analog ti
A52

A52
tie ok?

Wait loop end?

CMD POS
0DO00

CMD POS
oD10

Yes

MPX or
BMPX installed?

Set control line CO1
(Start channel attached
control units)

CMD POS
OEO00

i

Power on sequence is complete.
Note: The indicators ‘power in
process’ and ‘power complete’ are
controiled by the power
monitoring program

© Copyright International Business Machines Corporation 1980,1981
4331 PDL4/5 —-A

O

EC 366356 | EC 366390 P/N 5684098
from pages
4310 to 4350

&)

Read and store momentary status
of all sense and control lines.

|

Store momentary Master Mask

Set Marks and Keys

Set ‘Log pending’
Perform power off sequence.
(See flowchart in this book)




Voltage Checking During Normal System Operation and Interrupt Generation

During normal system operation the SP operation con-
trol program performs a voitage monitoring routine ev-
ery 266ms lasting about 20ms. For some voltages it is
unacceptable to have a time gap without voltage
checking. Therefore, the critical voltages generate an
interrupt request to the SP if the voltage drops below
a limit defined by the operation control program.

The interrupt generating voltages are shown on ALD
page YAQ31.

Interrupt Generation

Nore: The numbers in boxes refer to the numbers in
the diagram on the next page.

At the end of each voltage monitoring routine, a bit
pattern for a voltage tolerance of 80 percent is written
into LB3 of the sense card The output of LB3 is
used as digital input for the digital analog converter '

Voltage i Veltage
monitoring monitoring
20 ms 20 ms

l - )]

The DAC generates a voltage which is determined by
its digital input. The DAC output is used by the 32
comparators . The comparators compare the nor-
malized voltages from the sense points with the volit-
age generated by the DAC, but the compare result is
not transferred to the SP because the SP micropro-
gram performs other tasks at this time (main sense
loop). The comparator output of four important voltag-
es per sense card, which must be continuously
checked, is also wired to the interrupt mask circuit .
A four-bit mask is written by the SP into LB2 bits 4
through 7@ and the cutput of bits 4 through 7 is also
connected to the mask circuit. If any of the moni-
tored voltages drops below the limit (determined by
the digital DAC input), the comparator output changes
its level. If an interrupt request from this voltage is al-
lowed by the mask in LB2 bits 4 through 7 [6], the
interrupt mask circuit activates an interrupt bit .
The active interrupt bit passes the sense byte selec-
tion circuits and enters the interrupt bus @ . Any
active bit on the interrupt bus sets the interrupt bit 7
in the status register [19],

Voltage
monitoring

20 ms

b )1

Within this t?r:me no voltage interrupt
checking is possible except masked
voltages with interrupt gen- | ¢
eration.

e 256 ms g 256 ms <

© Copyright International Business Machines Corporation 1979
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L {9

256ms —p)

DET

An interrupt request to the support processor is only
possible if previous SP operation control program
steps have enabled an interrupt request by setting bit
6 in the status register.

If status register bits 6 and 7 are on, an interrupt re-

quest to the SP is generated Eﬂ During interrupt han-
dling, the SP operation control program fetches more
detailed error information using PC senses.

Whenever an interrupt bit is activated and the timeout
bit 0 in LB2 is on [12] , the 36ms timeout circuit is

started .

If the interrupt request to the SP is not handled within
36ms, all power controller control latches are reset.
This function has the same effect as emergency
power-off. (But PS103 and PS104 are still switched
on.) The 36ms timeout circuit is used as backup timer
to ensure machine power-off in case of support proc-
essor, power controller, or interface problems.

EC 366189 P/N_ 8488691
15 Jan 79 Page 1of 2

4 400




Voltage Checking During Normal System Operation and Interrupt Generation (continued)

Enable Timeout

DAC

CMP

Al

(32)

36ms
Time-

Reset Control Latches ¢

out

J

Select Signals

Digital Sense Lines

32 Analog —vD
Sense ( —]
Lines (32)
SSelection LB3 0 m
S PC Write Bus
7
LB2
')
f Selection 2]
g
5 |
6
7 [5]
Status Reg.

Interrupt Enabled

s Tag Bus Signals

Interrupt Request to SP

(

J

(

7
SB7,4-7

Intertupt
ask

£LB2,4-7 ircuits

Interrupt Bit

OR

EC 366189
15 Jan 79

P/N 8488691

Page 2of2

4 410

Tag Bus Signals

Sense | 8
Byte nterrupt Bit
Sglecpon Interrupts
Circuits

from

S
other S—
sense
cards

From other

sense cards

B

Interrupt Bus

(Gate Interrupt Bus

—» .

Basic Interrupt

—

(Gate Read Bus
J

OR

(8)

Read Bus

’ (8)

Read Bus
Register

0
PG
s Read Gate
7

(9)

To Support

Interrupt Request

© Copyright International Business Machines Corporation 1979
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Power-Off Sequence via PC

Pressing of the power-off key, or an error condition
detected by the power on program,or by the power
monitoring program, initiates the power off sequence.
During execution of the power off program, there is

also a power monitoring periodically performed.

Only those voltages which have their corresponding
bit in the master mask on are checked by power mon-
itoring.

The CMD POS number shown to the right of socme
flowchart blocks,is part of the Power log display pic-
ture. The number is put into the log display if an error
occurs in the corresponding step of the powsr se-
quence.

The power escape string shown on the last page of
the power off sequence is used if a power off func~
tion failed. If a thermal failure or a -5.1 V failure on
01A-B1 is detected by the power escape string, the
entire processor is switched off and no power log is

available.
( Start Power off Sequence )

Is
PS 103 installed?
(PDL4)

Yes

Start wait loop max 50 ms

>

Test analog sense line for on:
A63PS104 —5.1V 01A-B1

Is
sense line
AB3 on?

Yes

No Yes

|

Set control lines:
€15 Reset 1/O
C33 Reset 1/0 processor

CMD POS
810u

Reset control lines:
C19PS111 + 4.26V final

|

Remove analog bits from

miaster mask

ADB PST11 +4.26Y on01A-B1
AUB PS112 ~-6.54V on 01A -B1
AD7 PS113 —4.34V on G1A-B1
AC8PS114 —1.52V on 01A-B1

Start wait loop max 3.8 sec.

¥

Test for voltage < + 1.7V:
AQ5 PS111 +4.26V 01A-B1

CMD POS
8111

Test for on:

CMD POS

8110

D19PS111 UV

AQ5 and D19
oK?

Wait loop end

-

Reset control line:
C10 PS113 —4.34V power off

Start wait loop max 430 ms

g

Test for on:
D20 PST13 UV

Sense line
D20 on?

Wait loop end?

Wait loop end ?

© Copyright International Business Machines Corporation 1980
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CMD POS
8120

Reset control line:
C11 PS114 —-1.52V power off

Start wait loop max 430 ms

P

Test for on:
D13PS114 UV

Sense line
D13 on?

CMD POS
8130

Yes

2

Reset control line:
CO8 PS111+4.26V initial power off

Start wait loop max 2.9 sec.

P

Test for off:

CMD POS

A05PS111+4.26V 01A-B1]| 8140

Sense line

AD5 off?

Wait loop end

Reset control line:
C09 PS112 —6.54V power off

Start wait loop max 650 ms

No

Wait loop end

Test for on:
D26 PS112 UV

Sense line
D26 on?

Wait loop end

Yes

CMD POS
8150

to page
4460

EC 366356
28 Mar 80
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from page
4450

8

Disable Interrupts by setting
control lines:

c45+ 5.1V 01A - Al

C46 — 5.1V 01A-C2

C47 — 5.1V 01A - A1l

Remove bits from master mask:
A22, A39,

D09, D22, D23, D24, D25,
D27,D28, D29, D30

|

Reset control line:
C34 Turn off PS102 by
PCC-KO03

Start wait loop max 3.3 sec.

g

Test for off:
A54 PS102 + 5.1V on 01A-B1

IA VA54 PS102 + 5.1V on 01A-B2

CMD POS
8161

Test for off:

D03 TR104 thermal switch
D 18 Thermal loop gate and ferros

CMD POS
8160

Sense lines

Yes

Power off Sequence via PC (continued)

Remove bits from master mask:
D02, D03, D06, D07, D08
D11,D12,D14—>D18

D21,

D32,D33, D34,D38

D52, D53, D54

A13, A41 > A46

A48, A63
l

Reset control line:
C24 Drop PS105 - KO1
(+6V 16 01A-A1)

l.

Start wait loop max 1 second

No

—p

Test for off:
A52 PS105 +6V on 01A- A1

oK?

Wait loop end?

Iy

Sense line
A52 off?

Wait loop end?

Yes

CMD POS
8170

]

Remove bits from master mask:
D08

A01, A02, A23, A30, A31, A32
A33, A38, A64

|

Reset control line:
C02 Turn off PS105 by
PCC-KO02

Start wait loop max 6.5 sec.

g

Test for off:
A03 PS105 + 5.1V 01A - A1

A62 PS105 -85V 01A-C2

Sense lines
AO03 and A62
both off?

Wait loop end?

to next
page

© Copyright International Business Machines Corporation 1980
4331 PDL4/5 —-A

EC 366356 P/N 5684099 4 4 6 O
28 Mar 80 Page 2 of 4
Reset control lines:
C32 drop PC ready
C41 disable timeout of SC1
Is Yes
any log pending?
The program controlled part of
the power off sequence is
complete.
CMD POS The MSSS is switched off by
8181 control line C27 via the BPC.
8180
Log is written on diskette and
Yes Log analysis is performed.
A reference code is generated

and displayed.
MSSS keeps powered up.

Legend:
A PDL4only
O PDL5only

O 4331 —1only
Vv 4331 —2only




Power off Sequence via PC (continued)

from previous
pages

Is No :
PS103 installed W

(PDV

Yes

Set control line: Set control line:
C25 Reset power controller C25 Reset power controller

Reset control line: Reset control line:
C25 Remove PC reset C25 Remove PC reset

Set control line: Set control line:

C29 Set basic check indicator C 29 Set basic check indicator

Start wait loop max 100ms

Start wait loop max 100ms

> <

Test for off:
D03 TR 104 thermal switch
D18 Thermal loop gate and ferros

Test for on:
A63 PS104 —5.1 01A-B1

Test for off:
D03 TR 104 thermal switch
D 18 Thermal loop gate and ferros

All
sense lines
OK?

Yes Yes

T

MSSS has still power on.
Error information is logged
Reference code is displayed
Mark bit 6 (Escape indicator)
is on.

Yes >r s

MSSS is switched off by
control line C27 .

No Error information is logged.
No further error information is
available

Sense lines
D03and D18
both off?

Yes

Wait loop end?

Wait loop end?

© Copyright International Business Machines Corporation 1980
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Power Controller Interface Card (Part 1 of 2)

Position 01A-E2, ALD YB 661/679

{
2
{

¢ BusO

. I
From Bus 1
Support h‘
Processor

To interface
’ f

{
7

s Tag Bus

Card Part 2
)

Wiite Bus
Register
q
1]l interrupt
2 i Mask
3 I PC Write Bus A UC Interrupt to Bit 0
4 /V% .
5 ¥ Good Parity | TAC AL /@_‘A%A
6 N Address Address Matched A FL A —
5 Match - g —— ] oR |LY2ld Byt Halt Halt
Halt ® P Test [ N o) A
Inhibit I iRR i
@ Freeze MWired Address 1 Invahd
h_I/0 TAG T i ~ ™ Write Parity
" ) Machine
80 400 J Check
ns, ns
TA? OR 160 ns Set Machine Check Latch
E N o] :
A o B —
OR A
] |
A TD .
Reset to MSSS 1 A Gate Transier
"——‘——A | Command IF-G
_ Enil e
A Set Command Re
FL A 9 ‘AG)
fnavlid
Write Parity
Sy
1/0 TAG A
Select Latch Mod SC1 (2)
SC-—F
Decoder
Select Sense Mod 1 SC1 (2) SC—A ’ Inaviid Command
| — Command Check
A Set Latch Register 0 3 0 L
Select Sense Mod 25C1 (2) SC-B ‘D A I Set Command Check Latch
- — NG o" =G
Vaiid Write Address "““.—-J
] A [Wrte Strobe . RD/WR
p Control
Gate Interrupt Bus DF R o A Reset Latch Regnsteri@
Command Gate PC Read Bus ot . —@ A
Reg-swo - 1 A Set Latch Register 1 a )@
) ; Invalid Command {0}" A Read Strobe E‘F —Hj .——é (B:.cir:mand
| 2 | M
@sf N 3] Select Latch Mod I/F /r‘@ . “Il‘! A | Reset Latch Register 1 A
4] 1 Select Latch Register 0 I/F - ”@
5 | lCR Bits 4-7 Decode | Select Latch Reister 1 I/F i
...3_4 I { unused
CR Bits5and 6 A
‘ not1/0TAG 4 ey wmeed (19 = OR g™
@ 4CR Bx 4 I r‘-—-‘-':x A Set Interrupt Request Latch o
'CR B 7 [ g SC-& From iF Card Basic interrupt
e 7 Latch — T IF-x
Latch {Part 2)
?:‘ Register 1 Register 0
4
3 @
(g—"—"{ »—-g—«] ? Control Lines n To Power
A - A 6 -~ Complex
6{[1Bis6 7 L9 i
a—IL | 7 A
# 4
Write Bus T;c — Gf (:#_P—- @
10 Sense Cards | p on poe 2l 1L o) Torc
] ) Read Bus
From [
SC1or 2 ‘ -1
Note: Digits in brackets are valid for sense card 2 EC 366232 EC 366369 EC 366407 P/N 8488693
© Copyright International Business Machines Corporation 1979, 1980 25 May 79 | 30 Nov 79 30 Jun 80 Page 10f4 4 500

~ 4331 PDL4/5 - A

Power




Power Controller Interface Card (Part 2 of 2)

Position 01A- A2E2, ALD YB 661- YB 679

EC 366232
25 May 79

P/N 8488693
Page 2of4

510

1

rl To other
j? adapters

e Bus 0
J
From ¢ Busi
Interface l
Card (Part 1) ’ TAG Bus o
L) ﬁj

From Interrupt Bus Bits Q- 7
sClandg2 |[!F-A

I | Basic Interrupt To Interface
OR IIF7K> Card Part 1

A

PC Read Bus Bits Q-7

2]

Bits0-3

I A | 0-3
(4)
Bits4-7

7

Gate PC Read Bus

ﬁ

OR A 4.
(4)

Freez

Read Bus
Reg:ster

1 0]
1

~lofolalo]s

80 ns

™ Inhibit

From
IF - Card IF-B Gate Interrupt Bus
(Part 1)
From
IF-

SC1 and 2 ¢
From PC Read Bus Bits 4.7
IF Card IF-D
(Part 1)
From
IF - Card l IF-E F
(Part 1)
From TC
IF - Card IIF-F >
(Part 1)
From Command Loaded Latch
IF - Card IF-G
(Part 1)
From

R
IF - Card IF—H ead Strobe
(Part 1)

Note:

Digits in brackets are valid for SC2

© Copyright International Business Machines Corporation 1979, 1980

4331 PDL4/5 — A

'_OR—l Parity Valid
L




Power Controller Sense Card

SC1: Position 01A-A2D2, ALD YB 641- YB 653
SC2: Position 01A- A2C2, ALD YB 621- YB 633

FromBPC Reset to PC
or PC sense PC Write Bus 1
card SC --
Select Latch Moduies SC1 (2) i To
—
Command Register Bits 5-6 | Reser PC VE—J Interface
1 I OR Card
L Select SM1, Byte 0 (8! @* ! ! Decode: Select L8G (4 &” T Part 1
IS > Decode: F7so1ect SM1 Byte 1197 3 ¥ = “"c{:'m (5’(* e e L
7 et elec o] i
From Select SM1, Byte 2 (10) 5 | : e — _
Interface Seiect Sense Module 1 5C1 (2 Select SMT Byte 3 111) @“—7 ; | Select LBY(6) P
Card SC - : (@) Select LB3 (7) P Bt 0 (2 To
Part 1 | ] Seiect SM2, Byte 4 (12) 5 [ 4 : 1t0(2) HFD e it
( ) v erry
ISC»B> Select Sense Module 2 SC1 (2) Select SM2, Byte 5 (13) @ ¥ ] ; FENE] B P
Select SM2, Byte 6 em@_;? 200 rs o | Laen
7 H Yy i
Select SM2, Byte 7 (15) @__5 ~{ 7D 4 " ‘
QWnte Strobe l % I S
- al
\ Gﬁ“i_, | EN X Control Lines > To Power
Test Byte 0 (8) — mak Compl
From 7 Digital Sense Lines, SBO, (8) Bits 1-7 OR| BvteQ(8) (8) b . 2!
Power f' (8) —_— P 161
Complex ) Address Check (Bt 0) D ; 7]
Q\ — Lo — OR g E
- Feszt LBO (4]
N RELICRCTINN PYS I | o | EeriBOlE |
Cz/{ (8) A |07 ! j A
7 Digital Sense Lines. SB1, (9) Bits 0, 27 — @) 8)
y —_— r Latch
Byte 1 (5)
O 1
- n &
A oR| Bre200 | B 2| -
From « 8 Analog Sense Lines, SB2, (10) Bits 0- 7 — (8) — A 3] X ontrol Lines > To Power
Power (¢ TMP] Test Byte 2 (10} Set LB1 (5) 8) 7! Complex
Complex estove A N = |
% 8 Bi
6
(71
8 Analog S Lines, SB3, (11) Bits0-7 CMP Byte 3 (11) -
nalog Sense Lines, , its 0 - R .
o ® o A — Reset LB1 (5) H
\ (8) A
N A |TestByte3 (11) A -
(8)
To PC Read Bus To IF-
?BF; OR Card
6__4 T — 36 ms prmceeng {Part 2)
est Byte 4 (12) OR
510 Byte Test SM2 (12) A - Byte 2 (6) ) B
e yte
:::::' & 6 Digital Sense Lines, SB4, Bits 1-3, 57 or | Bvrea12) . =11 8110 IR Timeout pulse SC1 (2)
Complex 7 Interrupt SB7,Bit 0 8 L B ngm Test SM1 T
P & (Bit 4) 11| Byte Test SM2 ®) Reset to PC o L0 next
T | 2] l ® sense card
(Bit
Test Byte 5 (;3) OR G Set LB2 (6) —i-‘ p————-———‘ : Test’Po:m
d A ftestByte or| Bvte5013) A 51l Bis4-7
7 Digital Sense Lines, SBS, (13) Bits 04,6748 — (8) A — 6] ’L——
(’ (8) A A
~ 8
7 1 Reset LB2 (6) .
Byte 6 (14) A IR Mask
‘ Interrupt SB7, (15) Bt O
- — A
¢ B Analog Sense Lines, SB6, (14) Bits 0 - 7 (4 OR @
¥ &
From é@ n
Latch ]
Pwer < Byte 3(7) (8)
Complex ¢« 2 Analog Sense lines, SB7, (15} Bits 0 - 1 12) Byte 7 (15} 0] ! Test Point
’ = i [ Y
P, — | 51
cMPlBis2 3 ! — Ey
¢ 2 Analog Sense lines. SB7, (15). Bits 2 3 | (2) = =5 A 3] . ‘5@
7 N Se1 LB3 (7) (8) al DAC
) { ~ al Ret Vol
Re cmplBits 4 7 _6_‘1 3 +1.5V Reference Voltage _ 2
¢ 4 Analog Serse lines, SB7, (15) Bits 4 7 B I =i O
i
\’ — e ’'y
Note: [ A |TestByte7(15) A Reset LB3 (7 OR et
Digits in brackets are valid for SC2 (8) L
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Power on Test

The power controller is automatically tested before the
power-on sequence is executed.

The power on test is not performed during Re-IML

It is not possible to call the Power on test by the CE.
To run the Power on test it is necessary to power
down the machine and start a new power on se-
quence by pressing the power-on switch.

The Power-on test consists of eight single tests
which run automatically in ascending order.

A reference code is displayed on the screen if any
fault is detected. After an error stop, the test can be
repeated by pressing the ENTER key of the keyboard.
if a reference code is displayed the CE has the possi-
bility to skip one or more tests and to continue with
Power-on test execution. If one or more tests have
been skipped the displayed reference code may be
misleading or wrong.

Each reference code generated by the Power on Test
1 to 8 has the following format: F7TTXX81. TT is the
number of the power on test.

The PC-functions tested by the Power on test are
shown in the table on the right. For reference see also
diagrams on pages 4500 to 4550.

Test number 8 is the ESD monitor test. This test is only
executed if the current ESD sense level is not 0.

There are also machines in the field which have no ESD
monitor installed. On those machines must the current
ESD sense level always be O.

For more details see ‘ESD Monitor’ and ‘Ambient Re-
cording Log Display’ in this book.

© Copyright International Business Machines Corporation 1979, 1980
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Test No.

Tested function

-

. Test single recet of control lines.
. Write "00" to each control byte. Read each control

byte and test for '00".

. Set diagnostic contro! bits on both PC-sense cards

to force "FF' in each sense byte.

. Read "FF' from each sense byte.

W -

. Test 1, Routine 2 is repeated.
. Check address test lines for zero.
. Set address test lines and check address check bits

for on.

W N -

. Test 1, Routine 2 is repeated.
. Test for -5V present on both sense cards.
. Test deita of both DAC readings for less or equal to

1.5.

—

wnN

. Test 1, Routine 2 is repeated.
. Enable analog interrupts.
. Check if interrupt bit is on.

. Test 1, Routine 2 is repeated.
. Test if interrupt timeout occurs within specified lim-

its.

-

. Test 1, Routine 2 is repeated.
. Test set/reset of control lines.

—_

. Test 1. Routine 2 is repeated.
. ESD Monitor test.

Set / Reset of ESD latches is tested.




Power Controller Control Table, Mark,

Keys

Control Lines
Address Bit
Card/ Byte
WR| RD 0 1 2 3 4 5 6 7
0| 31 co02 c24 C35 co IFC/ LBO
- Pick PCC-K0O2 Pick PS105-K01 5424 Power on 1/0 CU Power on
B
< 7 c38 c39 Cc40 .
© |32 33 3 ) IFC/ LB1
) Command Check Machine Check Interrupt Enabled Interrupt Request
3
% 34|35 IFC/ LB2
g Spare Spare Spare Spare
36 | 37 IFC/ LB3
Spare Spare Spare Spare
8 c19
40 | 41 C O co9 C26 c10 c27 Cc11 Cc29 ' SC1/ L8O
Inttial pwr.on PS111 Power on PS 112 Power Complete Power on PS 113 Power - off Program Power on PS114 Power Check Final pwr.on PS111
-
17 c34
E 42 | 43 C31 C15 C33 c16 C c32 C25 ‘ SC1/LB1
8 Power Warning to PU Reset 1/0 Reset 1/0 Controller Metering in SP PU Check Stop PC Ready Power controller reset Pick PCC - K03
@
E 44 45 (of-3] ca2 C43 C44 c45 - C46 c47 c48 SC1/ B2
@ Enable Timeout SC1 Byte Test SM1, SC1 Byte Test SM2, SC1 Address Test SC1 Disable Interrupt + 5.1V/A1 Disable Interrupt -5.1V/C2 Disable Interrupt - 5.1V/A1 Disable Interrupt +8.5V/C2
[77]
46 | 47 Cc49 C 50 C51 C52 Cs3 C54 C55 C56 SC1/ L83
DAC 960.0mV=64% DAC 480.0mV=32% DAC 240.0mV=16% DAC 120.0mV=8% DAC 60.0mV=4% DAC 30.0mV=2% DAC 15.0mV=1% DAC 7.5mV=0.5%
Cc2i 20 co4
50 | 51 c18 c23 co05 co06 2 c22 Cc SC2/ L8O
Test bit for PC reset Indic.for PS105 inst. TOD Clock Indicator Reset ESD monitor Test ESD monitor Spare Spare Spare
N
° 52 | 53 C 36 co3 co7 c28 c12 Cc13 c14 C 30 SC2/ LB1
8 Spare Spare Spare Spare Spare Spare Spare Spare
1 C63 ce4
Sci 54 | 55 c57 cs8 c59 c60 c6 C62 6 SC2/ L2
‘g Enable Timeout SC2 Byte Test SM1, SC2 Byte Test SM2, SC2 Address Test, SC2 Interrupt Mask SC2 Interrupt Mask SC2 Interrupt Mask SC2 Interrupt Mask SC2
56 | 57 C65 c66 ce7 ces8 c69 Cc70 c7 c72 SC2/ Le3
i DAC 960.0mV=64% , SC2 DAC 480.0mV=32%, SC2 DAC 240.0mV=16%, SC2 DAC 120.0mV=8%, SC2 DAC 60.0mV=4%, SC2 DAC 30.0mV=2%, SC2 DAC 15.0mV=1%, SC2 DAC 7.5mV=0.5% , SC2
Mark, Keys

Mark and keys are part of the power log display. The
bits are written if an error occurs and the power sta-
tus is saved. The mark and keys are used for refer-
ence code generation, as well as controls digital and
analog sense lines. Some bits are only used for inter-
nal programming information, not for field usage.

Bit
0 1 2 3 4 5 6 7
MARK Power on and BPC off and Ref- Power on/ off Power on Early digital or Power off timeout Escape done No interrgpt possible
Monitor error code display control error timeout analog LOG done by monitor error
Permanent interrupt Power off key Invalid string Any loop count Monitor control
KEY Power on done at the end of power on Normal Mode error Early power log operated command zero error
For Physical Pin Locations refer to ALD YA 033.
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EC 366325 | EC 366286 | EC 366407 P/N 5683417 4 57 O
05 Oct 79 22 May 80 | 30 Jun 80 Page 2 of 2
Address Bit
Card/ Byte
WR | RD 0 1 2 3 4 5 6 7
1 Interrupt Request from Interrupt Request from Interrupt Request from Interrupt Request from SC1/SC2
- Sense ByteOor 1 Sense Byte 4 or 5 Sense Byte 8 or 9 Sense Byte 12 0or 13
81 D57 D22 D 23 D24 D25 Do4 D27 D28 SC1/SBO
Address Test, Byte 0, SC1 OV P111 (+4.26V) OC PS111 (+4.26V) OV PS112 (-2.2V) OC PS112(-2.2V) AIR INLET TEMP TOO HIGH OV PS113 (-4.34V) 0OCPS113 (-4.34V)
_ | g3 D36 D58 D10 D05 D 29 D 30 D39 DO sC1/ SB1
1/0 Power Incomplete Address Test, Byte 1, SC1 CE Mode Switch on ESD level 1 OV PS 114 (— 1.52V) OC PS 114 (— 1.52V) ESD level 2 MFCU power incomplete
85 A 52 A41 A42 A44 A 46 A0Q2 A39 A 23 sC1/S82
+6V PS 105, 01A - A1l +24V PS 103, 01A-A2 +12V PS 104, 01A - A2 +5.1V PS104,01A -B1 +8.5V PS 104, 01A-C2 +8.5V PS 105, 01A - Al +10.1V PS 102, 01A - B2 +8.5V PS104/105,01A-B2
87 AQ5* A57 A 30 A 56 A58 A60 A59 A61 SC1/SB3
+4,26VPS111,01A-B1 +7.1V PS102,01A-C1 +5.1V PS104/PS105,01A-C2| +12.3V PS102, 01A-C1 +12.3V PS 102, 01A-C1 +12.3V PS 102, 01A-C1 +9.5V PS102,01A-C1 +6.8V PS 102, 01A-C1
— | 91 D55 = D26 = D19 = D09 # D59 # D08 # D03 # D18 # SC1/SB4
Interrupt SB7 (4 - 7) SC1 UV PS 112 (-2.2V) UV PS111 (+4.26V) TR102 THSW Address Test, Byte 4, SC1 TR105 THSW TR104 THSW Thermal loop
93 D35 # D06 * Do7 # D15 & D16 # D60 D13 = 020 = SC1/SB5
Power off Spare Spare Spare Spare Address Test, Byte 5, SC1 uv Ps114 (-1.52V) UV PS113 (-4.34V)
A 32 AB3 A06* AQ7* A08* AB2 A38 AB4 sc1/
95 | —ssv PS();%E;/;%VPS\O‘% Spare —6.54V PS112,01A -B1 —4.34V PS113,01A-B1 —1.52V PS114, 01A - B1 -~ 8.5V PS 105, 01A-C2 — 8.5V PS 105, 01A - A1 — 12V PS104,01A-C2 86
7 A43 A 45 A54 A22 AQ3 # A33 # A0l # A31 = sc1/sB7
— |9 —12V PS 104, 01A-A2 — 5.1V PS104, 01A-C2 +5.1V PS102 01A-B2 +5.1V PS104, 01A-C1 +5.1vV PS 105, 01A - Al — 5.1V PS104/PS105, 01A-C2 —5.1V PS105, 01A - Al +8.5V PS104/105, 01A-C2
D61 D40 D 41 D 42 D43 D 44 D 45 D 46
— | AT | Address Test, Byte 0, SC2 CPU Ident. Hdrs. 8 CPU Idend. Hdrs. 4 CPU Ident. Hdrs. 2 CPU ident. Hdrs. 1 CPU ident. Tens 8 CPU Ident. Tens 4 CPU Ident. Tens 2 SC2/$80
— | A3 D47 pe2 D48 D49 D 50 D &1 D3l o037 SC2/ SB1
CPU ident. Tens 1 Address Test, Byte 1, SC2 -CPU Ident. Units 8 CPU Ident. Units 4 CPU ident. Units 2 CPU Ident. Units 1 ESD level 3 ESD level 4 C
A13 A48 A7 A18 A 20 A 21 A16 -A09
— | A5 SC2/ SB2
Spare Spare Spare Spare Spare Spare Spare Spare
A 04 A A10 A 40 A34 A 35 A 36 A 37
— | A7 % Sc2/ SB3
Spare Spare Spare Spare Spare Spare Spare Spare
B1 D56 = D34 # D32 # D53 # D63 # D54 # D17 # D12 = SC2/ B4
Interrupt SB7(4-7) Spare Spare Spare Spare Address Test, Byte 4, SC2 Spare Spare Spare
B3 D52 F D11 # D14 # D21 # D38 # D64 # D02 * D33 # sc2/
Spare Spare Spare Spare Spare Address Test, Byte 5, SC2 Spare Spare 585
B5 A19 A25 AS50 A 24 A47 A53 A26 A27
Spare Spare Spare Spare -5 PS“I"Ct): ng age Check Spare Spare Spare SC2/ 586
A28 A A12 A11 A49 # A14 AS51 Al15 #
— | B7 » # # # sc2/ sB7
Spare Spare Spare Spare Spare Spare Spare Spare

# Interrupt generating Sense Line

*

Adjustable voltages

For physical locations refer to ALD YA 033.
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Typical Control Unit (Unit 11, 21 or 31)

Standard Power Interface (SPI) ) Typical SPI (Panel 10, 20 or 30)

Supply

PS103 or PS104

: __ 1 +24V Unit Source
C;::1< 2 IPO Control

AR

PWR off jﬁ PWR on

) N
Kot K01 3§ o> 6 Power pick PWR on
v > .3 +24V System Source S
T I % _ 4 CU Power Complete B3 L [Q
. R -
: L

b

KOo1 .:::\? R
v
K01 PWR on
» Unit 12, 22 or 32
3 :::: 02 K02 ny or v i
= : Connector::: -
10, 20 or 303 ) I L Local / Remote Switch
AN S 3: t.SGoNDce in «g 3
) [ ur s
> - s |
E;; K1 L K1 e
[ . i K03 > Unit 13, 23 or 33 Y, ]
b {_Unit Source Out .;.<< 6 PWR Complete
System Source . 3 ae

Start 1/0O CU CO1
% Unit 14, 24 or 34

.

" {from PC)

g

Power 1/0 Complete D36 131

e NN
"o PC) '>?=§ vo
| KOS | > Unit 15, 25 or 35
KOS5
) G 4
i K05
This page shows the principle of the standard power interface. u —7
Up to 2 SPI panels can be installed in a 4331 processor while up to 3 SP! K06 e Unit 16, 26 or 36
panels (10 to 30) can be installed in a 4331-2 processor. Up to 8 control ;Eg v »
units can be connected to each SPI panel. IPO control is not used. B ) K06
Note: A jumper assembly (SPI end jumper) must be installed on the last —
used SPI panel. Connector 99 of the jumper (labeled as SPI connector 09) B [
must be plugged to connector 9 of the last used panel while connector 98 = K07 Unit 17, 27 or 31
(labeled as SP! connector 01-08) must be plugged to the first unused 1/0 B3 4 [
connector position. If 8 control units are attached to the last panel, the 3:3 7
connector 98 stays unused. b KQ -
Connector Numbering Ko8 5 p Unit 18,28 0r 38
The first digit of the connector numbering refers to the SPI panel position b v s %< 6
while the second digit identifies the connector location on the SPI panel. — I '}')3
Example 1: b <08 j 3~ +System Source to Panel 20
Connector 29 is the connector number 9 on SPI panel 2. u 7 e CU 21 Unit Source in
Example 2: = % 6 CU 21 Unit Source O
. 3 KO8 4 b it Source Out
Connector 10 is the connector number 0 on SP! panel 1. @ fe 1  +24V PS103or PS104 ?g,n;;c;?t’:xg
On the SPI panel the connectors are labeled O through 9. 353:; 2 :DCGND
i 4 Power 1/O complete (see Note)
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Hints for Power Maintenance

DANGER

It i$ 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 MAP for the displayed
reference code. If a power problem is
suspected with no reference code displayed,
always start with MAP 0200.

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

© Copyright Internationai Business Machines Corporation 1979,1980, 1981
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Important Hints for Power-MAP Usage

(valid for reference codes beginning with
‘02" or 'F7')

MAP Entering

Before entering the power MAP, make sure that
all listed cards and cables in board 01A-A2
and 01A-C2 are plugged in and seated

correctly.

Board 01A-A2: A2, B2, C2, D2, E2, YM and YD
Board 01A-C2: D2, E2, F2, G2, H2, J2, YJ and
YK

Card Plugging

Never remove or insert a card with system
power on. Befcre 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 PCC-CBO1 before working in any
system area where line voltage might be
present.

DANGER

PCC-CBO1 does not remove power from the
convenience outlet circuits. Before working
in the PCC-box or fuse replacement of PCC-FO!
or PCC-F02, switch off additionally PCC-SWO!
(switch for convenience outlet).

PCC-CBO1 must also be switched off prior to
replacement of transformers or power
supplies.

Never remove a primary fuse of any
transformer while PCC-CBO1 is switched on.

Power-off Key Usage

When the MAP tells you to press the power-off
key you have the choice of pressing the
power-of f key at the OCP (operator console
panel) or of pressing the power-off switch at
the CCP (customer console panel).

A g

General Logic Probe (GLP)

Probe Switch Setting

When the MAP tells you to 'probe pin XX',
connect the main input of the General Logic
Probe 2 (GLP2) to the pin XX using the
following switch setting of GLP2:

¢ TECHNOLOGY switch: Multi

e LATCH switch: None

¢ GATE REF. switch: + 1.4V

e GATING input + and -: Unused

If another switch 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 Cable

The power cable of the probe must be

connected to the following pins in card

position 01A-A2B2: ‘

* Red lead (positive) to D03, or JO3, or
P03, or U03

* Black lead (negative) to any D08 pin

IMPORTANT NOTES: There is no standby power
present with system 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 connected to the

measurement points called cut in the MAP.

A special extension cable for the GLP2 can be
used. The main input ground must be connected
to DC-ground (usually the D08 pin of a logic
card position).

Never use a D08 pin in a cable connector
position.

The basic shipping group contains two
extension wires which may be used for probe

measurements.

Floating Signal )
if a probed pin does not show an indication
on the GLP2, ensure that your GLP2 is
operating correctly. Check power connections
and apply logical up and down level to the
main input of the probe.

for more details refer to 'General Logic
Probe 2 Manual' (form number SY27-0127).

|f probe functions are correct and a probed
pin.called out in the MAP does not show an up
or a down level indication, the probed pin is
floating or the applied voltage level is out
of the acceptable limits. In case of floating
pin, refer to the ALD-page where the pin is
shown and check board wiring and cabling of
the floating signal. Apply the Wiring Check
Procedure’ shown in this book.

If no wiring error was detected, replace the
card which generates the failing signal.

Power Controller Card Replacement

If the MAP advises you to replace a power
controller sense card in position 01A-A2C2 or
01A-A2D02 and no new card is available, you
should exchange {swap) both cards and retry
power on. if another reference code is
displayed after card swap, the defective card
has to be replaced before the machine is
returned to the customer. |f no reference
code is displayed after card swap, the
defective card has to be replaced as soon as
possible. Return the machine to the customer
until spare parts are available.

CE-Meter Accuracy Check

1. To check the accuracy of the CE-meter,
connect the plus lead of the meter to
01A-A2C2-S11 or 01A-A2D2-S11 '+3.0V output
SCX' and the minus lead of the CE-meter to
any D08 pin. The +3.0 V voltage has a
accuracy of +/-1.5 percent.

2. Remove the diskette from the diskette
drive.

3. Press power-on switch.

L. Check your meter reading (should be
3.0vDC).

Connectors

If a wiring error is suspected, ensure proper
connector seating and good pin contract.

Before FRU-replacement, check the
FRU-connectors.

Measurements at Connectors

If the MAP advises you to connect the probe
or your CE-meter to a connector pin, do not
remove the connector from its position. The
connector pins are accessible by the probe
tip.

Before starting the measurement, ensure that
the probe tip has good contact. For
measurements on voltage feeding connectors of
boards, the plastic cover of the connector
has to be removed.

Measurements at Board Pins

If the MAP advises you to connect your

CE-meter tc a bcard pin which is already
covered by an FDS connector or by a sense
connector, apply the following procedure:

{. Disconnect FDS connector or sense
connector.

2. Take a wire from the shipping group, punch
a hole into it {use a needle or similar
tocl) and connect the wire to the pin to
be measured as shown on this page. Make
sure that the wire does not cause a short
between two board pins.

3. Reconnect the previously .removed FDS
connector or sense connector.

L. Proceed as described in the MAP.

© Copyright International Business Machin_es Corporation- 1979, 1980,1981
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Hints for Power Maintenance (continued
l ( ) Hints for Trouble Shooting

Wiring Check Procedure
Intermittent Power Problems

Note: This procedure should be entered if If an intermittent power failure is

Signal Names and References

Measurement points used in the MAP have the

MAP for reference codes beginning with 02 or
F7 or E8 advises you to check and repair the
wiring of a certain net.

suspected, perform the following checks in
sequence:

1. Check seating of the voltage feeding

format shown in the following example:
1.0. The ALD must be used for every wiring connectors on the board and the seating of

8?2225532082102—02-003 """" conne?tot 02 oft?:IOZ,hz;Z 003 check if the net is not shown in the the sense line connector of the failing
' —power on Péiié'éiéi""""g?;:g, ﬁ;;ecgzgdlig iﬁe ALD MAP. The necessary ALD references and voltage (see ALD-YC821 to YC873).
et : " signal names are shown in the MAP. .
(ALD-YBAAT)......oevnnnnnnnn reference to ALD where the pin is shown. If the net is shown in the MAP, the 2. Special care should be taken when checking
the paddle cards in board 01A-A2 column A.

Termination of Repair Action

After most repair actions, the map leads you
to the MAP 0204. |f your repairs were
sucessful, the MAP 0204 leads you to MAP 0275
for a final voltage check. Unsuccessful

signal name is shown at the bottom of
the net scheme.

2.0. Switch PCC-CBO1 off before the wiring
check is started.

3.0. Remove all cards and cables which are
connected to the wiring net to be

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

4. Perform IPS service check (see MAP 0280).

netructions (1¢ several failuros ore Checked. . : I Finata 1T of She RO e o
) ‘ to the first . The physical locations are shown in the will find a list of the FRUs which might
present/, or you return to the rirst repair ALD. cause intermittent errors. Replace those

instruction (if the trouble was not found and
repaired).

If you come to the same repair instruction
twice after answering all questions in the
MAP 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 'Beforelcalling 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.

4.0. Use your CE-meter (Range ohm X1) 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 ALD references given in the Map. A
bad contact may cause an intermittent
out-of-tolerance voltage.

4.1. Connect one lead or your CE-meter (Range
ohm X1) to any D08 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-Gnd.

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).

If the reason for the trouble cannot be
detected the board or cabling has to be
replaced.

5.0. Use blue/white wires to repair a
defective board net.

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

7.0. If no wiring problem could be detected
by the previous procedure, call for
assistance (see hints on this page).

FRUs step by step and check them for
correct seating and good connections.

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

7. Perform all checks listed in the EMC check
list in this book.

8. Perform the ground check procedure shown
in the '"IBM 4331 Processor Installation
Manual'.

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

This procedure should be followed after MAPs
have failed.

1. Before calling for assistance, read
carefully the hints for power MAP 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, and for bent or broken
pins.

ATTENTION: The power controller top
connectors are not interchangeable and
must be installed as shown on page 7010
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 configurator on the
diskettes is correct. To check the power
configurator, carry out the following
steps:
> Call M/S PROGRAM SELECTION.
> Key in the selection for UTILITIES.
> Select DISKETTE IDENTIFICATION.
> Key in the subselection for DISPLAY CONFIGURATOR.

The bits of the power configurator have
the following meaning:

Bit 0 =Y ...PDLO4......... ;(Power Design Level 4)

Bit 0 =N ...PDLS......... (Power Design Level 5)

Bit 1 =Y ...CEC.......... (Must always be on)

Bit 2 =Y ...ACA.......... (Auto Call Adapter)

Bit 3 =Y ...LA..c.untn .- (Loop Adapter)

Bit h=Y ... MFCU......... (5424)

Bit 5 =Y ...CA 1-3 lines (Communication Adapter)
Bit 6 =Y ...CA 4-8 lines (Communication Adapter)
Bit 7 =Y ...SPl...........(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 ALD references
given ‘in the MAPs.

6. Ensure that all blowers are running

correctly and that all airfilters are
clean.

© Copyright International Business Machines Corporation 1979, 1980,1981
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If any measured signal 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 ALD references given in the MAP.)
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 MAP
chart updates via the reference code data
bank.

(The reference code of your failure is
required.)

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

If there is an undervoltage or out of
tolerance condition of voltages generated
by a ferro resonant power supply and the
corresponding MAPS failed, suspect a
defective capacitor in the transformer
unit of the failing voltage. Replace the
transformer unit and retry power on.

At the beginning of each power MAP you
find a list of FRUs which might cause the
detected error. Check those listed FRUs
for correct plugging, seating and good
connections.

|f there is an intermittent error, read
the 'Hints for Trouble Shooting
Intermittent Power Problems' in this book
and foilow those hints. '

If no error could be detected, call your
field support center for assistance.




Power Test Selection

The following picture appears on screen when you se-
lect 'POWER’ from the ‘IBM MAINTENANCE AND
SERVICE PROGRAM SELECTION'.

To run one of the tests listed in this picture go to the
respective handling procedure on the following pages.

POWER TEST SELECTION

®

2 =POWER CONTROLLER STATUS
3 =VOLTAGE MEASUREMENT

SELECTI10N: (B)

fr GUD QAR G S GER GUD SR G GOR GIn B (S U (ND GES GG @A @ g
L-w-—--——.-.-—.—--c—-—-—-——-—.

@ Selkction codes and names of available
programs.

The digits in front of the test name must be
typed in behind the word SELECTION
to select the appropriate test.

© Copyright International Business Machines Corporation 1979, 1980,1981
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Power Controller Status Display

[ Handling - Actions ]

Prerequisites:

1. MSSS power on or power complete

2. Diagnostic diskette or control diskette inserted

How to Select the Test

[ Handling - Results J

Screen displays:

m ‘IBM MAINTENANCE AND SERVICE PROGRAM
SELECTION’

‘POWER TEST SELECTION’

"POWER CONTROLLER STATUS’

1.

Call M/S PROGRAM SELECTION. Hold down ALT

key and press DIAG key.m

2. Key in selection for ‘POWER’, press ENTER.[B]

3. Select "POWER CONTROLLER STATUS', press EN-

TER.

The support processor performs a continuous read-

ing of the power controller status, contro! lines,

analog and digital sense lines, interrupt byte, mark

and keys. (See sense and control tables in this
book.)

Run Mode:

Looping

How to Terminate the PC Status Display

if you want to run another test return to M/S PRO-
GRAM SELECTION. Select new test, otherwise per-
form the following steps:

1. Insert control diskette (if applicable)

2. Return machine

Display Description

The power controller status display shows the mo-
mentary power status. The program is continously

looping while reading and displaying the current status

of control lines, digital and analog sense lines, status
and interrupt byte, and marks and keys.

© Copyright International Business Machines Corporation 1979, 1980,1981
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Example
LVL: 0001 PWR CONTROLLER STATUS LOOPING
STATUS CTRL DIGITALS ANALOG
33: 00000010
CARD 1 41: 10100000 81: 00000000 85: 11111111
INTRPT 43: 00061101 83: 00000000 87: 10110100
11: 00000000 45: 10060100 91: 00000000 95: 10111100
47: 10105000 83: 00000000 97: 11111011
MARK
00000000
CARD 2 51: 11000010 A1: 00000000 A5: 00110000
KEYS 53: 11110001 A3: 00000000 A7: 01010000
10000000 55: 10001111 B1: 00000000 B5: 10001000
57: 10100000 B3: 00000000 B7: 00000000
MCNT
0000 INTF 30: 00001000
TIMER: OFF DATA: ADDR:
TOD: SEC
CTRL=Contro! Line Digitals=digital sense lines Analog=analog sense lines
1=Line active 1=Line active 1=Voltage ok > 80%
O=Line inactive O=Line inactive 0=Voltage < 80%
Sense and Contral tables are shown on ALD pages
YAO31 and YA033 and on pages 4560 and 4570 of
this book.
EC 366338 | EC 366407 | EC 366388 | P/N 8488696 2 O
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Voltage Measurement Program

Purpose

The voltage measurement program is a customer engi-
neering tool. This program allows a CE to display all
analog sense points on the display simultaneously.
The measurement program is to be used for voltage
adjustments of the IPS-voltages.

The program indicates when a voltage differs from the
nominal value by displaying + or - signs on the screen.
The greater the voltage difference, the greater the
number of + of - signs displayed. Characters + and -
are used to indicate whether the voitage is minus or
plus with respect to the nominal value. When a meas-
ured voltage is exact 100 percent of nominal value neither
+ or - is displayed. See ‘display - example’.

Only those voltage monitoring points represented in
the “Master Mask’ can be displayed.

Handling

Select program from the power test selection menu.
When called, the program may loop while displaying
all voltages.

To select a single voltage the ENTER key must be
pressed to enter stop mode for selection.

After a single voltage has been selected, by typing ad-
dress and bit of the voltage (see page 4570) press
ENTER key to continue.

The program again loops, and spreads the voltage
graph, as seen in the example.

When adjustment is complete, press ENTER key to re-
turn to the normal mode.

CE-Mode on

If a voltage exceeds thenormal off limit, the machine
will be powered down with CE-mode off. CE-mode on
will raise the power down threshold to the component
damage level. The displayed normal off threshold is
not modified by the CE-mode.

© Copyright International Business Machines Corporation 1979, 1980,1981
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LProgram Handling - Actions 1

Prerequisites:

1.

MSSS power on for MSSS voltage measurement
only

. or

power complete for measurement of all system
voltages.

. Diagnostic diskette or control diskette inserted.

How to Select the Program

1.

Call M/S PROGRAM SELECTION. Hold down ALT
key and press DIAG key.

2. Key in selection for ‘POWER’, press ENTER.

3. Select Voitage Measurement and press ENTER.

How to Terminate the Measurement
Program

1. Call M/S PROGRAM SELECTION if you want to

run other tests

or

insert control diskette (if not inserted) and return
machine to customer.

EC 366338 | EC 366407 | EC 366388 { P/N 8488696
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[ Program Handling - Results 1

Display-Description

(See display example on the next page.)

Voltage Adjustments

Only 4 voltages generated by the IPS are adjustable
{see table on the next page).

The MAP 0279 shows the voltage adjustment proce-
dure.

Physical Sense Points

See ALD pages YA821 to YA873 and YA031 to
YAQ33. A sense point table is shown also on page
4005 of this manual.



Voltage Measurement Display Example

If a voltage exceeds the CALL CE limit, a reference
code is displayed and the error condition is logged.

The machine is not powered down if the voltages
are below the normal off limit.

If any voltage exceeds the normal off limit, a refer-
ence cade is displayed, the error condition is log-
ged and the machine is powered down if CE-mode
is off.

If the support processor voltages are ok, the MSSS
keeps powered up.

With CE-mode on,the machine will be powered
down if the component damage level of any voltage
is reached or exceeded {see page 4005).

sense table on page 4570 of this book.

address to address.

Relative percentage above {+) or below (-
value. Percentage per displayed sign varies from

The meaning of the command bits are shown in the

[zl For expanded display enter command and bit here.

} nominal

Normal Display Example:

VOLTAGE MEASUREMENT DISFLAY

CARD1 CARD?2
(2~ norM OFF
[J—}—caLL CE
»! + - - —_———— +-

E] —-t - - + - ————— += - 4=+
[]_~<<:BLT 01234567 Q1234567 01234567 01234567 01234567 04234567 01274567 0f§234547

COMMAND gs 87 95 97 A5 A7 B> B7

STOPMOTDE FRESS ENTER TO CONTINUE OR SELECT VOLTAGE
[s]——» comMMAND BIT: I
: TIMER :OFF DATA: 0000  ADDR: 0C

Bl—1—™" 10D : SEC

3402

Expanded Display Example:

VOLTAGE MEASUREMENT DISPLAY

@This information is not used for the voltage meas-

urement program.

Adjustable voltages:

Command|Bit | Voltage | PS-No
87 0 +4.26 111
95 2 -6.54 112
95 3 -4.34 113
95 4 -1.52 114

If -6.54V is out of tolerance, adjust
-4.34V (95-3) first.
For adjustment procedure see MAP 0279.

NORM OFF
CALL CE
MR AAGRERRS SRR R R Rt s R R bt L T ¥ S AU A,
MAAARSSRAAEAS RS E S LSS DS ED DS Dl R R S AT S S S S U A R
BIT 555555555555555555555555555555555555555SS555555555555555555555555555555
COMMAND 97 @7 7 7 @7 7 ?7 97
TO RETURN TO NORMAL MODE,FRESS ENTER KEY
TIMER:OFF DATA: 0000 ADDR: 000000
TOD: SEC
3402
© Copyright International Business Machines Corporation 1979, 1980,1981 EC 366338 EC 366407
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Power Log Display
L Log Handling - Actions J

Prerequisites:

1. MSSS power on or power complete

2. Insert control diskette

header (common format for all

How to Select the Log

1. Call M/S PROGRAM SELECTION. Hold down 1.
ALT key and press DIAG key.m

EC 366338
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30 Jun 80
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23 Jan 81
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How to Terminate the__ Log Display

Press ALT key and hold press DIAG key. The
IBM MAINTENANCE AND SERVICE PROGRAM

SELECTION' is displayed on the screen.

2. Key in selection for "DETAILED LOG DISPLAY’,

press ENTER.

3. Key in selection for ‘POWER LOG’, press ENTER

[(ﬂ Example

-

detailed logs)

PC interface card

"] _LOG COUNT: 9000000

J_LAST ERASE DATE: 00/00 00:00

FOWER L.OG DISFLAY

FIRST LOG: 00/00 ©0:00

LAST LOG:
LAST REF.CODE:

\

00/00 00:00

ofolelolololcicpgololoforotelelv)

Log Handling - Results

Screen displays:

E] IBM MAINTENANCE AND SERVICE
PROGRAM SELECTION’ .

'‘DETAILED LOG DISPLAY SELECTION’

@ 'POWER LOG DISPLAY’
{see example)

Interface card control register

shows the bit configuration of the
master mask:
1 = active bit
* = bit which caused the error
(monitor error)

contains supplementary log information
used for reference code generation
(see sense and control tabie)

EC sense cards 1 and 2

addresses and bits of
control lines,

p— digital sense lines, and

analog sense lines.
(see Sense and Control Table in
ALD or in this manual)

S

Indicates timeout error conditions during

N

REFCODE: 00000000 00000000 00000000 00000000| 00000000 QROOO0000 00000000 VOO0000
| 3
NEXT LOG: 2' FUSH ENTER FOR NEXT LOG DISFLAY
’ TIMER:OFF DATA: 0000 ADDR: 000000

Log 2 will be displayed after pushing ENTER.
Pushing ENTER after log display 4 brings back
log display 1, and so on.

© Copyright International Business Machines Corporation 1979, 1980,1981
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For reference codes 1-4 detailed logs are avail-

able, which can be displayed in sequence 1-4.
The reference code corresponding to the current
log display is always intensified displayed.

> 1F | [carD4 | ~CONTROLS - [carp2] N
“«t N4 43 45 a7 NeE 53 55 57 N
60000000,/00000000 06600000 GOO06HOO CEE00A0| OOEOOO00 OO0 GOGOOEEO OOV
A | -DIGITALS-
|81 83 94 93 Y A3 Bi K3
DATA : 100000000 00000000 00000000 00000000] 00000000 00000000 HO00EOE GOOGOOIO
(SK/ERR: L.\ ... e eeeaaaans e eaan s iel tereenae saaaaaaa aaasaaaa aaaseann
~ANALOG-
85 87 95 97 Fas A7 ES E7
DATA : 00000000 00000000 000GOIED GGOGONNV] 0000EOED 00000000 000000H0 QOO0
MSK/ZERR: |1uunnnn e e U I e iae e eeaaian aaananas S
s/ HARK : 00000000  KEYS : 00000060 | [CMDFOS: 0000 CMDDAT: 0000 |¢

/

the power on/off sequence:

CMD POS xxxx

points to the failing power sequence step
(see flowchart ‘"Power on

sequence via PC’

CMDDAT XX XX
of failing
byte

address
‘data

S

For reference codes 5-8 no detailed logs are

available.



Ambient Recording Log Display

The ambient recording log display consists of two
parts:

1. Up to 96 temperature logs are avaialable (see ex-
ample on page 6150).

2. Up to 96 ESD incidents are logged and displayed
as shown on page 6150.

The corresponding reference codes are not displayed
in line 23 of the operator console screen.

Temperature and ESD incidents are added to the cor-
responding log area in ascending order. The latest log
always has the highest sequence number. If 96 logs
are already available and a new log is pending, all old
logs are shifted and the new log is written into posi-
tion 96.

If an ESD log is wrong (ESD latch missing which
means a hardware failure) the ESD monitor is auto-
matically disabled up to the next IML and the wrong
ESD log is intensified displayed.

If the ESD monitor is disabled, a message is added to
the Ambient Recording Log display:

"Currently no ESD monitoring’.

The ESD monitor can be manually disabled by setting
the current ESD sense level to 0.

To enable the ESD monitor again after a manual disa-
bleing, select a valid ESD-sense level {1 to 4).

© Copyright International Business Machines Corporation 1979, 1980,1981
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{ Log Handling - Actions J

Prerequisites:

1. MSS power on or power complete

2. Insert control diskette (the diagnostic diskette may
also be used).

How to Select the Log

1. Call M/S PROGRAM SELECTION. Hold down ALT
key and press DIAG/MODE SEL key.

2. Key in selection for ‘'DETAILED LOG DISPLAY’,
press ENTER.

3. Key in selection for ' AMBIENT RECORDING'
press ENTER.

The Temperature Log display on the screen
shows up to 48 temperature logs. If more than 48
temperature logs are available, press ENTER for
next temperature log display (see example on next
page). .

4. Press ENTER for ESD log display.
Up to 48 are shown in the ESD log picture. If more
than 48 logs are available, press ENTER for next
ESD log picture which shows the logs 49 to 96.

How to Terminate the Log Display
1. Press ALT key and hold press DIAG key. The 'IBM

MAINTENANCE and SERVICE PROGRAM
SELECTION’ is displayed on the screen:

[

Log Handling - Results ]

Screen displays:

el [o][=]

‘IBM MAINTENANCE AND SERVICE
PROGRAM SELECTION’

"DETAILED LOG DISPLAY SELECTION’

"AMBIENT RECORDING LOG DISPLAY’
{Temperature Log, see example on next page)

‘AMBIENT RECORDING LOG DISPLAY’
(ESD LOG, see example on next page)

EC 366338
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Ambient Recording Log
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. . U e e e e R . +
Dlsplay (contmued) | LV: 79123212 AMBIENT RECORDING LOG DISPLAY !
| LAST ERASE DATE: 04/06 09:10 FIRST LOG: 04/07 09:36 LAST LOG: 04/07 18:02 |
| LOG COUNT: 000031 LAST REF. CODE E8000401 000000060 |
] TEMP DATE TIME TEMP DATE TIME TEMP DATE TIME TEMP DATE TINME |
. i U, . D MM/DD HH:MM U..D MM/DD HH:HM U..0 MM/DD HH:MM U..D MM/DD HH:MM |
Temperature Log Display dor*...l[oks07 15:53]13.... ../ il 25.... L. foo it 3T e i
- ///////* 02...%x10L/07 18:02] 14, ... .. Joo it 26 il st 3B e e
Temperature exceeded I P 2 PR |- S AU SO S S |- PRI SN
upper fimit (U = UP) ] | Oh.... ../..!..:.. T SR ST SO SO SR ('« SO SO U
- | 05.... /i 17 e oider ot 290000 ol L by, ... .. Joo vin..
Temperature went back P06, .o ou/uulousa 1800, o/ Ll 30000 L. 2 'V S S |
to normal { D = Down} | 0 AU R P | T S T P S
] AT L. 20.. Y A S VI Y A b4, ... .. Joo o |
Time stamp M o 09.... ../.. ..:.. 21.... .. /; ..... jz ...... / 22 5 % i/ Current ambient status during Log display.
The difference between the — P i0.... o/ oz 22.. Jo.ooinL 36,0 LS. Lt sesa wefeo Lt Only the reference code is displayed. The in-
ﬁrstandsecondstampis { i/@.‘.. Y A I 23.. / L 35.... L7 /oo Lot li7.‘... vl ee it ] f . . .
: : > (92 ol e 204 / W 48 . Jo e ; ormation is not logged (see reference code directory
the duration of high ambient | - L E8XX).

temperature. P /

Log numbering {48 per display)}

Information wether additional
logs exist or not

ESD Log Display

ESD Level
4 = highest level \]
1 = lowest level

(see description of

ESD Monitor in this
book)

ESD incident level 3

!
ALL TEMPLOGS DSIPLAYED] [CURR. STATUS: EB000401|[PRESS ENTER FOR ESD/LOG DISPLAY| | ‘ , .
| -«;-~——{ ESD Log information (see next figure).
CURRENT MINIMUM ESD-SENSE LEVEL: 3 CHANGE MINIMUM ESD-SENSE [ZVEL TO:

ESD incident level 4
Log numbering

(48 logs per display) |

Time stamp
MM = month
DD = day

HH = hour
MM = minute

Shows the minimum ESD sense level. Sense level 3
means: No ESD incident below level 3 is logged. Only
ESD incidents with level 3 and 4 will appear in the log
picture.

© Copyright International Business Machines Corporation 1979,‘ 1980,1981
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TIMER: OFF DATA: ADDR:
TOD: SEC
o e o e e e e i o S T s 2 2 T 2 2 S ) O3 28 e U R T 0 5 i e o o +
e e e e e e e +
| LV: 79123212 AMBIENT RECORDING LOG DISPLAY !
| LAST ERASE DATE: 04/06 09:10 ° FIRST LOG: 04/07 09:36 LAST LOG: 04/07 18:02 |
| LOG_COUNT: 000031 LAST REF. CODE EB00040T 00000000 |
| [ESD |[DATE TIME | ESD DATE TIME ESD DATE TIME ESD DATE TIME
4321/|MM/DD HH:MM| 4321 MM/DD HH:MM 4321 MM/DD HH:MM 4321 MM/DD HH:MM |
01.%**104/07 09:36 |13.... .. oo viiee 25000 .. [oe citee 37000 .. Jow voie.
02**** (oL /07 05411k, ... .. o iie. 260, .. Y/ D 1 D S|
| 03.... ../ ]eesal 150000 L. foe vite. 2700 oS e 39.... .. Joo oz ]
FObeooe cofoifete W6eeee widee iz 280.0s odee suie. hOL... .. Joe vut. |
| 05000 o/ oilens.. 17.. oo it 2900, .. [oo ooz.. hi.... .. foo cat.. |
F 06.eee vufoi]eut.. 18.... .. Joo vata. 300... /e it b2.... .. Joo vt I
[y 2 N B 19.... .. [oo iita. 3 DY USRS X S fov vut.. I
L 08. Y2 DO 200... .. Joe vitn. 32.... .. Y2 T Jov vite. I
| 09.vee culefunz.. 3 DU SR 33.... .. ST T SO |
T/ PO SN DU vy Y ST ..., .. Jov oit.. b6.... . /.. !
7T .. 23..000 /e vt 3500 L. foe vii.. 'S SO I
..... Y S SO S U S S S 1 RS SN
! . .
| ALL ESD LOGS DISPLAYED [CURR. STATUS: | [PRESS ENTER FOR TEMPLOG oaspLAY}+*””“{: Information for additional logs.
| . | .
| [CURRENT MINIMUM ESD-SENSE LEVEL: 3||[CHANGE MINIMUM ESD-SENSE LEVEL T0: | ESD sense level can be set to each valid level 0 to 4.
I Do not modify the sense level unless instructed to do
TIMER: OFF DATA: ADDR - ] SO by MAP's or by an FSC specialist.
TOD: SEC !
——————————————————————————————————— -l——-—-——-—-————-————o---—---w———n--»--~—-————————-—--—+

! Current ambient status during log display.
Only the reference code is displayed (see Reference
code directory (E8XX). The error information is not
logged.



Connectors
PC Top Connectors

The interconnection of the power-controller interface
card and sense cards is done by two different top
connectors. The top connectors are labeled W2 and
X3 and are not interchangeable. The connector identi-
fication can be seen through the slots of the top con-
nector housing.

An additional pin identification is printed next to pins
W22, W33, X22 and X33. The connectors must be
plugged as shown on the following figure.

Column
C D £

W33

W13
X22
X02

© Copyright international Business Machines Corporation 1980
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Top Connector Extraction

Top connectors can be easily extracted using the ex-
traction tool P/N 454065 which was originally de-
signed for extraction of wire contact relays.

The tool is part of the CE tool set and should be han-
dled as shown below.

AC-Connector for Diskette
Drives

have correct contact.
1,3 = line voltage
5 = Gnd

if the diskette drive motor or its

AC cable must be replaced, en-
sure that the ground conneciors

Power Connectors

The various Field Replaceable Units (FRU's) of the
power complex are interconnected by connectors with
up to 15 pins.

‘The pin counting scheme on the following figure

shows the pin side view {male plug).

Note

20K

Note

%QGQ\,H

Note

OCP-Connector (Located in Key-
board Housing)

25 - 14

\ /
— —
o | 000000000000
(0000000000009)
S | / \ | $4e 0

/ Female Plug \
13 1

CCP-Connector (Located Next
to Connector Compartment 01E)

28 26
Note 3
‘ MFCU DC-GND Connector
© 0 06 N/
Q Q Q 5 g s 3
7/ \9 ] 2 Female Plug
G B
‘The pin counting scheme of connectors with more
than 9 pins is similar. 7 6
Note: This mark on the connector housing identifies
pin number 1. The identification is valid for male as
well as for female plugs.
EC 366356 | EC 366407 P/N 5683427 7 01 0
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Physical Locations

PCC-Box

TH-SW 108
AMD 101 —

TH-SW 107

Top Cover

COAX Cable
Connectors
0-15

TH-SW 104

Note:
On 4331 is a half board installed.
(see also page 7150)

Front View

© Copyright International Business Machines Corporation 1980
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Diskette Drive
Diskette Drive

UMC Box

/— Power on/ off Switch
and Power on meter”
located on CCP

PS103 is instailed
on PDL4 machines only

Public Switched
Network

Gate
[$313

CA Connectors

QCP Connector

5424 Connector
TH-SW 101

TH-SW 109 (warning)
TH-SW 102

AMD 103

CE - Panel
TH-SW 103

For Details see
Page 7120

o

Lea- Gate 01A

TH-SW 105

TH-SW 106

{ Customer control panel)
TR 109 {in usemeter box)*

ccp

EC 366356
28 Mar 80

EC 366407

p/N 5683427
20f2

7 050|s

Page

UMC Box

Base power on indicator \ .

Power on/ off Switch
and Power on meter”

Diskette Drive

Diskette Drive

Gate 01A

f Pubiic Switched

Network
Gate O1E

CA Connectors

Line Fiiter

* not installed in all machines

Rear View

\f\l _

TH-SW 108
AMD 101

TH-SW 107

Standard Power interface Panels

\ Primary Control Cpmpartment {PCC}
PCC-CBO1



9.5V Bulk PS113

10.1V Bulk PS111

Personalization board

A1l

- YA 591)

IPS Board O1A-C1 (pin side view)

(ALD - YA 041, YA 521

o fa T e
> z 2 > W 2 = .mmw. nNu W
& o 2 © § & & g3.338 O 3 o
< O a Q < © < ecg2bdg - 3] - ™o > O
_ o a o + I I £8290s8 8 a] [ ca g 2
ra® 6! ool e o [ o rsaranr————3 p—e— Y- £Ew
10" ") 107 "0l “|® | [l [Qi Q) _ﬂ®_ leovosoL O o9l [g= o9l eS| v
_.!IIL“ __ __s“ r..m_“ “r:o.__ ! H“_ __ 228 I
| | | & < 20%N0 | | >N 8
O O 908 (0«09 (8] O (9] O _,.KK%:.@AC@ 1O« o9 308
—_——— - o - ——— ——— ) @
5 o 9 3 g g 5 Q Y88 |n
- 2 TEBEQ . MBS
_——— ——————%  $iif ——————y 8|5
r _ r _ a a as33a [O _ g2
o o 2 (5]
| oooooo000 mv | 00000000 3+ | oooo0000 3>
2w ®0uzrvsac _m4 Y| ®Ouz¥sSacx _Mo.N_ S| ®O0uTI¥Sac _m& 2| &
a1T @ 51T = - T = o =L
-— 2" <owo-azo _w4 %_ <owo-a20 _mn/m m.u_ dOWwO-120 _m | _ bl
1 Oy | c0000000 |5 ! | 00000000 |§ | 00000000 |¢ R
I - 7T | -
~| ®A_H e I._ L |l_ L ||_ %. A_l_\ 5
L2 Lo €
S - =]
.l —— — rQ! |a
W_ B_@ r — r —— —————— ~! @B_ﬂ >
Q- [ | o | | | le O] T |
LY 00000000 |5+ 00000000 | 00000000 3> L9 ¢ | o
= Q| ®OuTXSacx 83 9|g POUTI¥Sac T|p ®OuI¥Sac 2y - / S —
o @J o |9 _M3. 3]0 _ -0 _r.l. =" R o
5 Of - P~ <ow0-»a20 W4 S_ <dowV-a20 %_ <owvLa20 2 | @8_ @ % &
%“IQA_G | 00000000 |5 1: | 00000000 | | 00000000 |5 & I8 ™ g
w
e L L | L J ol ge
S
-~ D B — E— r—————— - 2@
2| Og| | o | _ _ |2 _..®J © @ e
g & I oooooooo ER 00000000 . | 00000000 3> ~| Sl e ™S
SF@U Q] ®OuLIV¥Saca m.w m_4 @Our¥Sacx Tlp wouzvzac MoMF_QA_hW m_._u3
~) 3t £8 3 | 1k ;= L0 x
—~< m.u_ Owo-az0 g S_ <OwU-a120 %_ <Oow0->120 - -
1 O | 00000000 |5 | 00000000 | | 00000000 |§ “I@.“ ~
| - o —~ | =
TS i S— | L L L R P
e LYd | x
g - 3
- <o o
7| Ol T % T 7 ez
< o w - :
LOY ' ooooo000 me | 00000000 ..m | 00000000 F@.M" ~
m_3 MOUI¥Sarx _m nm»u2 .1|._4 MOWLIV¥3Iax _mnVo m_s DOUWLINXIa@x _ -
— ! - N
m:EACEGJLNO _wa.w .%_IACEGJLNQ _w4 WIW._EACEGJLNQ _
| oooooooo £ 1'% | 00000000 |§* | 00000000 |
R Jd & L | L -
@ > > > >
e 8383
=78%> YT
288o8 sy
£8°¢€8 285000
Tof%8 vwaaaad
Ll
$6644
o mm o~ ™
@ o 2 o
| 00000000000 00000000000 _ | OOOOOOOOO0,0 OOOOOOOOOOMV.MI“
o AYVEp— ) < AZGL— 10
“ o €l Pm*m piedjonuoy O _ _ (a] pL1Sd pieojonuoy Q _
gOOOOOOOOOOO OOOOOOOOOOOH“ "JWOOOOOOOOOOO . OOOOOOOOOOOAML“
N oy ™ N o~ (3]
Neev- 83 o3 83 o3 -
——— e e e aiedg| O~ 4]
2 Ll By Kl T -
m .OZO.QM____IOOOOOOOOOOO OOOOOOOOOOnlvnMI_ _—.IOOOOOOOOOOO 00000000000 _ sieds | O« W %,
5 N9Z b+ ™ < AZZ— 0 vev—| Oo |3 Z
M ]9z v+ _ Q 1 11Sd pied jonuo) (8} — _ (8] N:wu pied jonuo) (] _vm.wl o« M,M _nw,
5 1| asedg _ 00000000000 00000000000 _ 00000000000 00000000000 _ = z
> L ll_ . aN9| Ow | 9 c
sseds - S DO E
o oy © oo ® - © o
28 25 28 25 g
o}
e — e e e e . s e e s e e e — — s e . e . s, e e e s et e s [}
“|MOOOOOOOOOOO 00000000000 _ “\MOOOOOOOOOOO 00000000000 _ m
ajqen ajqe 5
_ o aseas 2 | : 8 | E
_ 00000000000 00000000000 _ _IMUOOOOOOOOOOO 00000000000 _ m
e e e L W
S o S o @
3 > B a L A > g9
S5 5 b o o 2 CERR -
O+ a a a a w m o e
I 17 1T — 1 [ 1 @
- T R ca 2
qlooo @/ 000000000 g !
. k) @)
23 B 23 AL
w g > £ 8§ <
+ = oeas
dgces ©



Board O1A-B1 (pin side view)

Sense and Voltage connectors

(ALD - YC 843)

— 6.54V sense PS112 (E1-B14)

GND

— 4.34V sense PS113 (E1 - E14)

N\ e\ e
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EC 366388 | EC 366390 P/N 8488247 7
23 Jan 81 10 Apr 81 Page 2of 2 150 B
r__’—“—”/ - /\__’—
FDS cables FDS cables FDS cables
(1 split)
E1 C1 Al
+5.1V PS104 B )
p— iy y— > 0410 01A - BT (C1 - B14) oND (__+5.1V sense PS104 (A1-B14) [—ono— -
- . DC-GND (C1-D14) ~ ’ —1.52V (A1-D14)
GND unused 654V CT Eia Tle GND unused . == GND=—=>
=—_15== -6 - o) =+4.269e—6.543| —4.34V (A1 - E14) of |=-152—
\ \ o
"
Note:The following listed voltages
are distributed by board
planes:
+4.26V from PS 111
—6.54V from PS 112
—4.34V from PS 113
—-1.52V from PS 114
DC-GND
+ 5.1V from PS 104 are distributed
on the board 01A - B1 by printed
wiring.
) (
+4.26V sense PS 111 (E4- AD2) ¢ +4.26V (C4 - A02) Spare
—1.52V sense PS 114 (E4-B02) , DC-GND (C4-Bo2) [ uYnused - S:re
)
GND (E4 - D02) +5.1VPS 104to 01A-B1(C4-D02) S Spare

FDS cables

FDS cables
(1 split)

FDS cables

L~




Hints for ALD Usage
1. Wirin.g

The power ALD uses some new symbols and printing formats.
The main difference 1s that multiple wires or multiple circuits
are represented by a single line with strand numbers or by a
single circuit. More detailed information 1s given in the following
examples:

Example: Power input to board and sense line exit.

Physical pin location

%

T SINGLE CONNECTORS
N

{1-4) = Strand 1 to0 4.

4 Wires enter at logical pin Al and
the same wires (strand 1—¢) leave
at logical outpot pin 11,

,-—M

Reference information

™~

4

BOARD PLANES

rN———!
BOARD
1A-BY

+ 4.26V
; 4

—e
f—o
f—0
—e

FROM POWER SYSTEM
[V ——
[enTR SINGLE CONNECTORS

N e
s-—li—l.i Al JENTRING |19 (1-4) (BOARD
BOARD 1A-B1

j—-m 01a-81 21—{ 1A-B1A1

—o N—f FIIB/AY fesV [ 1/814 (1)

-6.54V
-4.34V
~1.52v
DC GND

56v-£0—

<

11 {2) @—e
21{3) o—9
NI o—g
L1 (S) @i
31(6) o>

13) D14/A2 | DC GND | 12/01¢
fon oy

IA-B1AL
- 51 41 802/81 | DC GND | 21/802 —meef
— . { 12)002/82 |+SAV | 22/002 (1) @
14V Jd .
: v n2-cc

Logical Entry biock.
No physical components exist.

© Copyright Inter I Business Machines Corporstion 1979

Power

Logical pins
Not used by the CE.

=
i

BOARD
1A -B1
1A-B1a14
SIIEIL/AL [-654 |1 /E1G(3)
1A -B1AL
>121A32/81 | . 4.26V [21/A0212)
<5 1A -B1 03
d(4)A1L/CT |- 434V | 317414 10) °
(S)B14/ C2 |- 1.62V | 32/B14 {5)
>111014/C3 |« TV | 337014 (1)
L]
-ssa-ch

Connector position: 01A-B1A1-E14

Strand number (always in brackets). The same digit 1s used
at the signal source and signal sink and represents electrical
connection between all points with the same strand number.

This square dot indicates that no electrical connection exists

between the signal sources connected to the printed line.
The dot is only used at the signal source side.

This symbol is used for electrical connections as well ag for
strand connections. Electrical connection exists only if no
strand number 1s shown next to the signal sink.

/— Logical Exit block, No physical components exist.

TO POWER SYSTEM Tn ALD
N
/ [Ex1T @] page Signal name
o e > ~
(1) A% LBEAVR|NG 91 e . YABLY o SOV SENSE PS102 01A-B1 AS4 GJNn
CARD
(2) B1 [ 01A-B1 | 21 —meoree YA841 o 428V SENSE PS11 Q1A-B1 A0S GJ21
{31 C1 n YABL1 - 8.54V SENSE PS112 01A-B! A0S GJN
(&) D1 &1 YABLY - A34Y SENSEPSNMI 01A-81 AQ7 e GJ4Y
(51 €1 YABLY - 152y SENSE PS114 01A-B1 A0S GJS1

Net number /

Print position on ALD page. This information is not used
by the CE.

Logicalpin number. Used only for ALD - generation.
Not used by the CE.

Strand number can be treated as a logical wire number. The wire
number is not labeled in the macihine. Strand numbers are always$
shown in brackets.

This line represents 5 separate physical wires.
The wire connections are identified by the strand numbers.

EC 386369 P/N | 5683426

30 Nov 79 Pege 10f2

7160




Hints for ALD Usage

Logic circuits

Example: Register input control

ALD from

Retference Signal name
e N

YP6250A1Y - SELECT LATCH MODULES

— Write Strobe

(&
J
— Select Latch modules
(
-~ T Al © o PR IRE S
. *Command Reg Bit 5 {E1 i 'ﬂr n>§
’ | L L
i~ 2 T @
+ Command Req. Bit 6 A L— )
-
L""‘” (3) "1 (3
: i
_—

SELSCT LT REG .

A/OR
1A-A262

BHEX &X

»

NS NG

YB6250A54L « COMMAND REG BITS 5/6
(1-2)

18N S 6
1C S NG
5 6

[750-and

Logical tunction

Card position

Information

EC 366369 P/N 5683426
30 Nov 79 Page 2of2 7 170 B
This line represents one
byte (bits 0 to 7)
This latch represents
a complete Register.
(one byte wide).
¢
)

YB62SDA63 - WRITE STROBE

I'— Supplementary
|

ILT-3YTE O
FlO)%b
o

l1.8C~EB—.J

LATCH REGISTER 1
N

YB625DA86 - RESET TO PC

TIME OELAY 200NS

10
1A-A20G2

SET LT -REG
N ey
A/0OR

1A-A262

Lan 1

l1 SH=-AC

STROBE

A

)B| REG 0 |2
)JC{ REG 1 131{
10 L
JE 51

000~

REG 2
REG 3

L3
25H-8C

YB6250AS1 » PC WRITE BUS BITS 0 Y0 7

This line represnts 8 single
wires (write bus bits 0 - 7)

© Copyiight International Business Machines Corporation 1979
4331

This line represents 4 single
wires (strobe pulses gated by
Regrster selection)

This block represents 32 single
And - switches {4 x 8)

This line represents 32 single 1

wires used for 4 bytes input
to latch register O through 3.

N
A
1A~-A2G2
10-3)A
10-718
35J-CC

4

}_______

811(0-3) y

LATCH REGISTER 2

FI3)An
|LT-BYTE 3
:IN

4
) {

-

—Ct&
lLOL-EE

LATCH REGISTER 0
N
FL
14-A2G2
—(0)an 110) ——s

8210-7) —§

FL
1A-A2G2
o+i1)an 1) e—i
ILT-BYTE 1 |
Q(1)8a a2(0-7) ——‘s
d—co
lLBF-EC

FL
1A-A262
Htl21an 12) oo
ILT-BYTE 2
¢1218n & 2(0-7)—§
Con
lLGI-ED
LATCH REGISTER 3
N
FL
1A-A262

13) i
8 210-7) —§



Index

AC-CONNECTOR
ADDRESS CHECK

ADDRESS MATCH TEST

ALD

AMBIENT LOG DISPLAY
AMBIENT LOG DISPLAY
AMD 101

AMD 101

AMD 102

AMD 102

AMD 103

AMD 103

ANALOG MEASUREMENT
ANALOG MEASUREMENT EXAMPLE
ANALOG SENSE LINES
ANALOG SENSE LINES
ANALOG SENSE LINES
ASSISTANCE

BAND PASS FILTER

BASE POWER CONTROL
BASE POWER CONTROL
BASE POWER CONTROL
BASE POWER ON INDICATOR
BASE POWER ON INDICATOR
BASE PWR OFF LATCH

BASE PWR ON INDICATOR
BASE PWR ON INDICATOR
BASIC INTERRUPT

BASIC INTERRUPT

BASIC INTERRUPT

BAT, 1ML

BEFORE CALLING FOR ASSISTANCE
BIAS INPUT

BOARD 01A-A1

BOARD 01A-A2

BOARD 01A-B1

BOARD 01A-B1

BOARD 01A-B2

BOARD 01A-C1

BOARD 01A-C2

BPC POWER ON

BPC, PC

BUS 0

BUS 0

BUS 1

BUS 1

BYTE SELECTION

BYTE TEST

CA CONNECTORS

CARD PLUGGING

CE-METER ACCURACY CHECK
CE-PANEL

CE-PANEL

CE-PANEL

CMD POS

CMD POS

7010
4550
4500
7160
6140
6150
4000
7050
4000
7050
4000
7050
3050
3050
3010
4210
4550
6080
3080
3010
3020
4100
4020
7050
4040
4000
4040
4410
4500
4510
4020
6080
7120
4000
4000
4000

7180

4000
4000
4000

4020 -

7050
4500
4510
4500
4510
4210
4550
7050
6050
6060
3010
4000
7050
4310
4450

© Copyright International Business Machines Corporation 1979,1980,1981
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Power

COMMAND CHECK

COMMAND CHECK

COMMAND DECODE

COMMAND LOADED

COMMAND REGISTER

COMMAND REGISTER

COMPARATORS

CONNECTION OF PROBE POWER CABLE

CONNECTORS

CONTROL CARD PS 111

CONTROL CARD PS 112

CONTROL CARD PS 113

CONTROL CARD PS 114

CONTROL CARDS

CONTROL LINES

CONTROL LINES

CONTROL LINES TO POWER SYSTEM

CONTROL UNIT

COVER PAGE

CROWBAR/SENSE CARD ASSEMBLY

CU POWER COMPLETE

DAC

DAC

DAC QUTPUT DIAGRAM

DEVICE CLUSTER ADAPTER

DESCRIPTION OF POWER COMPLEX FUNCTIONAL
OPERATIONS

DIGITAL ANALOG CONVERTER

DIGITAL ANALOG CONVERTER

DIGITAL SENSE LINES

DIGITAL SENSE LINES

DIGITAL SENSE LINES

DISKETTE DRIVE

DISKETTE DRIVE

DISKETTE DRIVE ATTACHMENT

DISKETTE DRIVE 1

DISKETTE DRIVE 2

ENABLE TIMEOUT

EMC HARDWARE

EMC CHECK LIST

ESD MONITOR

ESD LOG

FERRO-RESONANT SuPPLY

FIRE SCR

FLOATING SIGNAL

FREEZE

FUNCTIONS OF THE PC INTERFACE CARD

FUNCTIONS OF THE PC SENSE CARD

GATE INTERRUPT BUS

GATE PC READ BUS

GATE TRANSFER

GATE 01A

GATE 01D

GATE O1E

HALT

HINTS FOR ALD USAGE

4210
4500
4210
4500
4210
4500
4210
6080
6060
7120
7120
7120
7120
3040
3010
4550
4210
4600
0000
3040
4600
3050
4410
3050
3010

3020
3080
4210
3010
4210
4550
3010
7050
3010
4000
4060
4410
3080
3080
3085
6150
3030
7120
6060
4500
4200
4200
4500
4500
4500
7050
7050
7050

4500
7160

.

HINTS FOR POWER MAINTENANCE

HINTS FOR TROUBLE SHOOTING INTERMITTENT
POWER PROBLEMS

1/0 CONNECTORS

1/0 TAG

IMPORTANT HINTS FOR POWER MAP-USAGE

INHIBIT

INTEGRATED POWER SYSTEM

INTERFACE CARD

INTERFACE CARD

INTERMITTENT POWER PROBLEMS

INTERRUPT BIT

INTERRUPT BUS

INTERRUPT BUS

INTERRUPT BUS

INTERRUPT CONTROL

NTERRUPT ENABLED

INTERRUPT GENERATOR

INTERRUPT GENERATION

INTERRUPT MASK

INTERRUPT MASK

INTERRUPT MASK CIRCUITS

INTERRUPT REQUEST

INTERRUPT REQUEST TO SP

INTERRUPT REQUEST LATCH

INTERRUPT TIMEOUT

INVALID COMMAND

IPO CONTROL

iPS

IPS BOARD 01A-C1

iPS CROWBAR / SENSE CARD ASSEMBLY

IPS OVERVOLTAGE PROTECTION

iIPS POWER MODULES

IPS PRINCIPLE

IPS TEST STATION

IPS VOLTAGE ADJUSTMENT AND JUMPERING

IPS VOLTAGE INTERCONNECTIONS

IPS: +4.26 V FINAL

IPS: +4.26 V FINAL

IPS: +4.26 V INITIAL

IPS: +4.26 V INITIAL

IPS: ~1.52V

IPS: -1.52v

IPS: -4.34V

IPS: -4.34V

IPS: -6.54V

IPS: -5.54V

IR MASK

iR TIMEOUT PULSE

IRR

LATCH BYTE

LATCH REGISTER

6050

6070
7050
4500
6050
4500
3040
1020
4210
6070
4410
4210
4410
4510
4210
4410
4210

4210
4500
4410
4410
4410
4500
4210
4500
4600
4000
7120
3040
3040
3040
3040
3040
3040
3040
4020
4040
4020

4020
4020
4020
4550
4580
4550

4550
4210

EC 366369 | EC 366390
30 Nov79 | 10 Apr 81

p/N 5684083

9 900

Page 1o0f4




Index (continued)

LINE FILTER
LINE FILTER

MACHINE CHECK

MACHINE CHECK

MAP ENTERING

MARK

MEASUREMENTS AT CONNECTORS
METER POWER PACK

MFCU DC-GND CONNECTOR
OCP CONNECTOR

OCP CONNECTOR
OPERATOR CONSOLE PANEL
OPERATOR CONSOLE PANEL
OVERVOLTAGE PROTECTION
PARITY VALID

PC CONTROL CARDS

PC GENERAL FUNCTION

PC INTERFACE CARD

PC INTERFACE CARD

PC INTERFACE CARD

PC READ BUS

PC READ BUS

PC READ BUS

PC SELECTED

PC SENSE CARD 1

PC SENSE CARD 2

PC SENSE CARD 2

PC SENSE CARD(S)

PC TOP CONNECTORS

PC WRITE BUS

PC WRITE BUS

PC WRITE BUS

PCC

PCC-CBO1

PCC-CBO1

PCC-K04

PCC-K04

PCC-K04 CONNECTIONS
PCC-K02

PCC-K02

PCC-K02

PCC-K03

PCC-KO03

PHYSICAL LOCATIONS

PICK PCC-K04

PICK PCC-K03

PICK PCC-K02

PICK PS105-KO1

PLT

PC CONTROL CARDS

POR TO MSSS

POR TO MSSS

POWER COMPLETE INDICATOR
POWER COMPLETE INDICATOR

© Copyright International Business Machines Corporation 1979,1980,1981
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3080
7050
4500
4210
6050
4580
6060
4000
7010
7080
7010
3010
4000
3040
4510
3040
4200
1020
4210
4500
4210
4510
4550
4500
4210
4200
4210
1020
7010
4210
4500
4550
7050
4000
7050
4000
4040
7010
4000
4020
4040
4000
4040
7050
4020
4020
4020
4020
3085
3040
4020
4040
4020
4040

POWER COMPLEX VOLTAGE DISTRIBUTION
POWER COMPLEX DATA FLOW

POWER COMPLEX OPERATIONS
POWER CONNECTORS

POWER CONTROLLER

POWER CONTROLLER

POWER CONTROLLER

POWER CONTROLLER DESCRIPTION
POWER CONTROLLER DATA FLOW
POWER CONTROLLER WRITE/READ OPERATION
POWER CONTROLLER INTERFACE CARD
POWER CONTROLLER SENSE CARD
POWER CONTROLLER DIAGNOSTICS
POWER CONTROLLER CONTROL TABLE
POWER CONTROLLER SENSE TABLE
POWER CONTROLLER CARD REPLACEMENT
POWER CONTROLLER STATUS DISPLAY
POWER CONTROLLER TOP CONNECTORS
POWER 1/0 COMPLETE

POWER DISTRIBUTION

POWER IN PROCESS INDICATOR
POWER IN PROCESS INDICATOR
POWER LINE TRANSITIONS (PLT,s)
POWER LOG DISPLAY

POWER METER

POWER MODULES

POWER SUPPLIES (PS)

POWER TEST SELECTION

POWER-OFF KEY USAGE

POWER-OFF SEQUENCE FLOW CHART
POWER-OFF SEQUENCE VIA PC
POWER-OFF SEQUENCE

POWER-OFF SEQUENCE TIMING CHART
POWER-ON SEQUENCE

POWER-ON SEQUENCE VIA PC
POWER-ON SEQUENCE

POWER-ON SEQUENCE FLOW CHART
POWER-ON SEQUENCE TIMING CHART
POWER-ON TIME DELAY
POWER-ON/OFF SWITCH
POWER-ON/OFF SWITCH
POWER-ON/OFF SWITCH

PREFACE

PROBE MAIN INPUT

PROBE SWITCH SETTING

PROCESSOR BUS

PROGR. PWR OFF LATCH

PS 102

PS 102

PS 102

PS 102

PS 103

PS 103

PS 103

PS 104

PS 104

EC 366369 | EC 366390
30 Nov79 |10 Apr 81

P/N 5684083
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PS 104

PS 105

PS 105

PS 105

PS 105

PS 111

PS 111

PS 112

PS 112

PS 113

P& 113

PS 114

PS 114

PWR CONTR. READY

PWR CONTR. READY

PWR ON SWITCH

READ BUS

READ BUS REGISTER

READ BUS REGISTER

READ BUS.REGISTER

READ GATE

READ STROBE

READ STROBE

REGISTER CONTROL

RESET CONTROL LATCHES
RESET PC

RESET PC

RESET TO PC

RESET TO PC

RESET TO POWER CONTROLLER
SCR '

SELECT LATCH MOD

SELECT LATCH MODULES
SELECT LATCH REGISTER
SELECT SENSE MODULE
SENSE BYTE SELECTION
SENSE BYTE SELECTION
SENSE CARD 1

SENSE CARD 2

SENSE CARD(S)

SENSE POINTS

SIGNAL NAMES AND REFERENCES
SPi PANEL

STANDARD POWER INTERFACE (SPI)
STANDARD POWER INTERFACE (SP!)
START CH 1/O'S

START I/O CU

START 5424

START 5424, CH {/0°S
STATUS REGISTER

STROBE GENERATOR
SUPPORT CONTROL LOGIC
SUPPORT PROCESSOR
SUPPORT PROCESSOR
SWITCHING OFF THE LINE VOLTAGE
TABLE OF CONTENTS

TAG AND RESPONSE CONTROL

7050

4020
4040
7050
4000
7120
4000
7120
4000
7120
4000
7120
4020
4040
4000
4410
4210
4410
4510
4410
4500
4510
4210
4410
4210
4550

4550
4020
3040
4500
4550
4500
4550
4210
4410
4210
4210
1020
4005
6070
4600

4600

4600
4020

4410
4210
3010
1020
3010
6050

0500
4210




In.ex (co..tinueaq,

TAG BUS

TAG BUS

TEMPERATURE LOG
TERMINATION OF REPAIR ACTION
TEST BYTE

TEST STATION

TEST STATION

TH-SW 101

TH-SW 102

TH-SW 103

TH-SW 104

TH-SW 105

TH-SW 106

TH-SW 107

TH-SW 108
TH-SW 109 (WARNING)
THERMAL SWITCHES

TR 102

TR 102

TR 104

TR 104

TR 105

TR 105

TR 109

UMC BOX

POWER-METER

VALID BYTE

VALID WRITE ADDRESS

VOLTAGE ADJUSTMENT AND JUMPERING
VOLTAGE MEASUREMENT PROGRAM
VOLTAGE MEASUREMENT DISPLAY
VOLTAGE MONITORING

VOLTAGE TOLERANCES

WIRING CHECK PROCEDURE
WRITE BUS REGISTER

WRITE BUS REGISTER

WRITE STROBE

WRITE STROBE

36MS TIMEOUT

5424 CONNECTOR

© Copyright International Business Machines Corporation 1979,1980,1981
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4500
4510
6150
6070
4550
3040
4000
7050
7050
7050
7050
7050
7050
7050
7050
7050
3060
4000
7050
4000
7050
4000
7050
7050
7050
7050
4500
4500
3040
6124
6125
4400
3040
6080
4210
4500
4500
4550

. 4410

7050

EC 366369
30 Nov 79

EC 366390
10 Apr 81

P/N 5684083
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READER'S
COMMENT
FORM

Thi_s form may be used to communicate your views about this publication.
They will be sent to the author’s department for whatever review and action, if any, is deemed appropriate.
Comments may be written in your own language; use of English is not required.

IBM may use or distribute any of the information you supply in any way it believes appropriate
without incurring any obligation whatever. You may, of course, continue to use the information you
supply.

Note: Copies of IBM publications are not stocked at the location to which this form is addressed.
Please direct any requests for copies of publications, or for assistance in using your IBM system, to
your IBM representative or to the IBM branch office serving your locality.

Possible topics for comment are: ,

Completeness ~ Organization Coding Retrieval Legibility

If you wish a reply, give your name and mailing address:

Clarity Accuracy

Please fill in
Subject: _ __ __ _ _ _ _ _ e~ — PageNo:_____ _ —

e PN

Thank you for your cooperation. No postage stamp necessary if mailed in the U.S.A. (Elsewhere, an IBM
office or representative will forward your comments.)
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