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/
Section $. Basic Unit

The only adiustments and repairs possible i the CPU are

to the power supplies {see Chapter ), Fp g15 and the brndpe basic
stofage modple (BSM). 1t 8K, 12K or 10K of storage 1s

installed in the CPU Lt is in an 8K or 16K BSM at location

O1A-B4. It 24K or 32K of storage is installed in the CPU,

three types of BSMs can be used. For carly systems. 24K,

of storage uses an SK BSM and 4 160K BSM cllul{lcd to-

gether. For fater svstemsa 32K BSM s used for both 24K

and 32K ot storage. A 48K storage system usgs a 32K BSM

and a 16K BSM chained mgflhcr. 64K storage (RPQ

S340045) uses two 32K BSMs. When two BSMs are chuined

(dual BSMs). they are at locations OTA-B4 and OTA-A4

the CPU. When one 32K BSM 15 used. 1t 15 at location

01A-B4. ’

~ {
BSM Sizes Required
Storage, h {
* Capacity 8K - 16K ' 32K .
8K 1
12K 1
16K P f
| i
T ]
24K 1 and 1 or 1
1
B 1
32K 2 or 1
Il
T
. 48K | 1 and 1
| .
64K | 2
. L . hd
7

For reliable storage dperation. the BSM diagnestics should
run two minutes without errors when the =30 volt XYZ -

Page ot SY31-0244-2

By INL. SN31-0307

'

Chapter 4. Checks, Adjustments, and Removals

drive voltage 1s brased 1.2 volts in either dircction trom ity
mital settmg. 11 BSM operation s unrehable, cither a fuult
exists. XY Z dnive voltage (-30V) reoptimization is required.
or strobe setting and =30V reoptimization s lciuncd.

-
Proper settings tor the =30V powergsupply and the strobe
settings for cach BSM are recorded &n a decal located on
the XYZ current lmiting resistor cover (Figures 4-1 . 4-2,

and 4-2B). Fr. A12 .

~‘)'
e -
Vore: Th&memon thermistor automatically changes the
=30V power supply to compensate tor temperature changes.
For each degree F temperature change there 1s a 75 mV
change to the 30V power supply.

The only repairs possible on the BSM are card replacement.
voltage and strobe adfistments, and repair of minor (visible)
shorts or open circurts. Major array failures (shorted diodes,
mternal opens., ete.) necessitate BSM replacement.

Most problems tall into two categories of component
failures: ’

1. Circutt tfailures {card. loose connector. ete.) ~

2. Array failufes (shorted lines. open’line. diode. ete,)
¢ AU d
h «' 2

Intermittent or random fatlures are wéated separately.

SAWIMM 4

All

Revised December 11971




/

.

*

' l‘lgﬁ'gc 4-2B. 32K.Basic Storage Module (Probe Side) : l-nghrc 4-2C. 22K Basic Storage Module (Card Sidey,
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4.1 FAULT LOCATION . - By ﬁ;”_: SN31-0307
Jt a tailing ptmc rn is not already evident, try manually Multiple-bit failures at all addresses can also be caused by
£ storing an,dxsplaymg or scanning storage to establish a pat- : the strobe driver card. (For card location, see ALD page
“tern.. If this fails, run storage diagnostics. SR224.) ®

Using bridge MAP charts (trouble analysis flowchartsy allows

pair of most of the failures by swapping or replacing cards.
&e the CE pocket meter and diagnostic probe for hclp in
locating and repairing the troubje.

4.1.1 Circuit Failures

. Al'BSM problems should be approached as if there has been
a circus@ailure. Circuit failures (card. connector, etc.) can
befbroken into gistlnct patterns. For example: 4.1.2 Array Failures
e Single it all ‘uddresscs If the array fails. replacement is necessary unless the failure
can be traced to cabling defects, visual defects, or an open
dirrde. Trouble caused by open diodes can be replaced by
paqching a new diode acgoss the open one. Shorted diodes
require replacing the array.

e Single bit--6ne block of addresses

e Multiple bits -all addresses

_» Multiple bits - one block of addresses ‘

4.1.2.1 Single Bit, Multipfe Address Failures

X
The “all addressas’ failure could be caused by the drﬁe cur-
rent source card or the control driver card (Figure 4-3). Fr. Al4
The ‘block of addresses’ failure could be caused byfn defective
gate driver card. For example. it SAR bits 7, 8. and 9 are al-
ways active in the failing address, the chart in Figure 4-3Fr. Al4 in.
dicates the failure could be the Y-lo gate dnver. .

A sense/inhibit (S7Z) problem usually shows up as an extra
or missing bit throughout an 8K block of storage feach S/Z
.line passés through 8,192 cores). If the S/Z card is not at
fault, check the wiring to the Z load resistor. (Refer to
SR0O71-076 and to SR264 for locations.) Check that -30

volts appears on pin 2 of the affected resistor.
Single-bit or multiple-bit failures can be caused by a sense/ Ols appears on pin - © atiected resistor

inhibit card which also contains the SDR latch for thatbit. « - ’
inhibit card which also ¢ Check alsc for a broken S/Z wire between the array and the
. ac i the sense amplifier. (See Figure 4-2D for
Card location: back panel pins on sense amp ( g '
the numbering of the pins on a cpre plane.) A completetS/Z
\ore: Bits 9-17 s winding resistance should measute approximately 14.0 ohms.
N ( ).‘ - i : . . . . . ~
, B 8K BSM 16K 8 - If the open or shorted S/Z winding is within the core plame,
are 0-8 when 1,2 XxJ4 XX J4
» " SAR bit 3 is o1 replace the BSM. Bottom Diode  *
_ ) 3.4,5 XXH4 XXH4 : Board (see SR214)
active. Bits 8 - " One Core oard (see
and 17 are the 678 | XXGa i) XXG
P bit. 9,19, 1N - XXF4
12,13,14 - XXE4
15,16,17 | - XXD4 \
: !
- d 210
e Pin 172 SF*
Bits 32K BSM i
0.1 XXK4 .
2,3 XxJ4 » ] . o
4,5 XXHa . y 1
0% ’ Top B - o
67 XxG4 ¥4 Side B=>| ° Diode Pin1 /\« g
8.9 XXFar - (BoardR ) g
10, 1 XXE4 see SR204) <1—.Snde‘D g g
12,13 XXD4 .
14,15 Xxca ~.°
18,17 xxB4 - |. | | Side I\
’ L

e bigure 4-2D. Numbernng of Core Plane Pins

SAIOMM 43
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Rd Hi

 Hi Decode (SAR 3.4, 5, 6) D
Y Rd Cuyrrent Sirik
i <
Control
Driver '
Y Rd Hi
AY
) Rd Ctr! Y Rd Lo .
. X Rd Hi
Rd/Wr Call A D - . -
X Rd Lt
Time i @ dlo Array
Rd Set F=——1 YWrHi
- D
@ @ Y Wr Lo
Wr Ctri X Wr Hi (:)
@ XWrilo” @
< \V4
/ Rd Lo
N D
¢
‘ Y Rd Current Source
.Y-Lo Decode (SAR 7,8, 9)
\
O O] © ToO] 6 ®
\ ~ Gate-Driver Location . X-Y Gate X-Y Rd/Wr
) YHi | ¥lo | xHi | xHiB [ XLo |contol Drive Current
SA}B‘B 1 2 3458 ]?9 10 1 12 13 14 15| Driver Source
“'8k-16k BSM | BSM Selection Byte XXG2 | yxr2 | xxe2 | Not : XXB2 b xxJ2
: Control XXH2 Used XX D2
: {not used XXH2 :
4K -
24K-32K BSM | Segment Selection on 8K) XXJ2 XXG2 XXF2 XXE2 XXC2 XXK2
’ ggx; SRO51 | SR041 | SR043 | SRO31
ALD Page ———s SRO63 |- SR021 SR022
[N . "SR052 | SR042 SR044 p SRO32 ’
% . SR064

Figure 4-3. X or Y Drive System

4.1.2.2 Multiple Bits, Multiple Address Failures
If this type of failure cannot be corrected by card swapping
or replacement, an array fault probably exists. If the failure
is related to a combination of more than one address pat-

tern, suspect a short between drive lines.

4.1.2.21 Gmtinu.iry Check of XY D,n'"ve Lines: The chz;r;s
on SR174 and SR184 (8K or 16K BSM) or SR234 and

(32K BSM) describe all’X and Y«glrwe lines and contain all ’

the points (terminals) for perform“mg a continuity check.

The following exampleand section 4.1.2. 2.2Fr. Al5 refer

to an 8K or 16K BSM? which uses ﬁgure 44 Fr Alé and

44 (1/71)

.
“

the charts found on SR174 and 184. (For a 32K BSM,

use charts found gn SR234 and 244).

Example: This example is for the failing X- address of
000110 in an 8Kyor 16K BSM. X-read current is shown
frem left to righ through the array X-winding. X-write »
current is shown from right- to left throlgh the same arrdy
X- wmdlng

(In the following discussion, ¢olumn numbers fefer to the.
chart on SR174.) Starting from the X-read lo gate, D2G 10

T .{column 13) current flows: To terminal 56 on the top diode

board (column 12), through a diode in diode pack 2S on the
top dlode board («.oLumn 11), to pin 161 on top diode \

Alg -



board (column 9). through the X-winding to pin 12 on the
top diode board (column Ty Through a diode in dipde pack
32 on the top diode board (column 6), to terminal 4 on the

* top diode board (column 3) to the X-read hi gate, E2B12
(column 2). .

Likewise, it can be seen that X-write current flows ffom the
X-write hi gate, S2D11 (column 4), in the reverse direction
thry@t:xe X-winding, to the X-write lo gate, D2J09
(column 15). - \

4.1.2.2.2 Locating an Open Diode: Because of the complex
connections of the isolation diodes\, a continuity check is

. difficult. To locate an open diode, use the method described
next. The cards named are for the same failing X-address
(QD0110) discussed in Section 4.1.2.2.1Fr. A14 Refer also to
Figure 4-5.Fr. A17 -

1. _TUrn off power.
2. Remove X gate'c.ards_ D2 and E2.

« ' \
3. Probe the points shown with the phmmeter: be sure

+to observe the pofarity of the meter as indicated by
.the + or -Qﬁxpected meter r¢adings are infinity (o)
or some resistance (R, unpredictable because of cir-
cuit variatLons and the meter in vde).

<

>

An open or sh(J)rted drive line may also be verified by

4.1.2.2.4 Exposing Bottom Diode Board. 1f an open Y-
drive line exists and the fault cannot be located on the top
diode board, remove the BSM tb expose the bottom diode
board. ‘

1. Disconnect all cables to the BSM.
2. ‘Remove alt the cards.

3. Remove the BSM (weight —approximately 18 pounds)

: and lay the unit on a table with the card side down,
pin side up. .

4. Loosen the 4 nuts which hold the array onto the
board. It is now connected by only the drive‘,a.n‘d
sense-inhibit cables. '

Note: 1t is now possible to raise the board separately
ledwing the aitay resting on the table and-expose the
bottom diode board, or you may continue.

S.  Turn the unit over. Support the array since it is con-

nected only by wiring.

6. Pull the array out vertically and turn it over so that
’ the top side is down and lying on the card sockets.
The bottom diode board is now completely exposed.

S

scoping the current source resistors. See Figure 4-166r. A18 for

the waveform of the Y-read current source with either an .
open drive line or two drive lines shorted together (see “*
SR264). If either is correct. an open diode is likely. Make -
a continuity check to determine which of the two diodes

1n the line is open. .

If an open diode exists, the charts of SR174 and SR184
will indicate the polarjty of the diode to be replaced. See
the bottom of Figure 4-4 for diode locations with respect
ta the-charts. o7 . @

4.1.2.2.3 Replacing an Open Diode: An individual diode
cannot be removed since it is part of a module containing
\16 diodes. Replacement consists of soldering an individual
‘GY diode (part 2414891 ) over the defective one. (A
* shorted diode calls for ~eplicement of the BSM.)

inal on the diode board and solder the other
end to tke diode. Solder the remaining end of tle diode to
the solderable piq gn the edge of the diode board. After
diode replacem%eck for rehabie BSM operation.

'

.

- . K
4.1.2.2.5 BSM Replacement” Most systems supply -30
volts to the BSM with a'single ‘mini-bus’ connector. (See
SR264 for distributiompoints.) Earlier™systems supplied
-30V with jumpers on the board. This includes the associ-
ated DO8 ground pins. - ]

When replacing a BSM it is necessary to save the jumpers
for use on the new BSM if your system does not use the
‘mini-bus” connector.

.For dual BSM systems some wiring changes to the new BSM

may be required. Refer to the SR2XX pages in the BSM

' logic manual for card plug chggts and wiring add/delete

lists. Note that the new BSM fs shipped without a byte
control card and without the terminator cards. These

cards must be removed fgom the old BSM and used with the
new ome. Any re?"erencq in these SR2XX pages to “‘1st
BSM™ ‘means location 01 A-B4 and **2nd BSM™ means
location O1A-A4. ' ’ ’

S410 FEMM (1/71) 4.5
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Example: Locétmg an open diode associated with the failing X-address of 000110 (SAR Bits 10-15)

¢
‘ I - 4
Read - Read
Source Terminals Sink
D2G10 on Array £2B12
/ (Side B) .
' gri;e ¢ Terminals -
inl
on Top
D?JQ_S Diode Board
N
IMPORTANT: Remove X-Gate Cards D2 and E2
+ -
Probe: 56 4 = oo oo R
Probe: 20 | 55 = oo or ) R or oo
. »
1 1 a
Open w‘inding D0 or D2 or 3
.. Open labd - b. O
Opgn weld * Dy Open 3 open
J
ASS Sl N &
Probe: 56 | 161 M = oo % R
’ Probe: 12 4| = R 3 or oo
Y
: ‘- K3
i N . . £
B 4 ” v
* Probe: 20 12 - R . ; o Note: R = resistance
Probe: < i1 Iss I or R ©© = infinity (open)
b ‘ N ‘ : - - ‘
=
32 Qpen D3 Qpen
Figure 4-5. [i\amplc-L(fcuting an Open Diode (8K ar 16K BSM) T

S410 FEMM_ (1/71) 4-7 )
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Switch Name Setting

CE Mode Selector | Alter Storage

Storage Test Run -
Address Increment | Off -

*Ground

Vigure 4-16.

This is a composite picture which
shows a good drive line, and an
open drive line (broken weld in
array).

THi¢ 1s a double exposure picture.
The highest down level shows a
good drive line. The lowest down
tevel shows 2 drive lines shorteq
together.

BSM Wavelerms . a

| .

OPEN BRIVE LINE

Plus Externat -

Sync:

Time Base: 20Gns/cm
Sync Pin: B4A1ID11
' Signal Name:  Reset
Good drive fine ‘measured at
10V/iem. »

B4§2D05 (8K-16K BSM)
B4K2D05 {32K'BSM)
‘Y Read Current Source Resistor’

Open drive
10 V/ecm

.

line measured at

B4J2D05 (BK-16K BSM)
B4K2D05 (32K BSM)
‘Y Read Current Source Resistor’

Note: These points are in series
with the current source trans-
former primary therefore in-
directly shows the fan’ura

ot

SHORTED DRIVE LINE

5V/em

. B4J2D05- (BK-16K BSM)

B4K2D0S (32K BSM)
‘'Y Read Curre‘ng Source Resistor’

Duplicated Iustration
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4.1.2.3 Poor Solder Connections and Welds = . 4.1.3 Intermittent or Random Failures
If a problem appears to be an open diode or an internal If a failure pattern cannot be determined, check the fo¥aw-
open within the array. a complete resistance check should ing for possible failures causes:
7 .
be made. Any poor solder connections or welds should be .
resoldered. S 3 1. Using an osciNoscope, Rrobe the: .
' . ¢ 1
A]'SO check for an open land pattern in the X-return cara . - a. XY dnve V()[[age pu]ses on the XY read and wn[e
~(for an X-drive line). If there isan open land pattern, use ‘current source resistors and compare them to
a piece of #30 wire to repair the break. those in Figures 4-7.Fr., B0O4 4-8, Fr. B054.9, Fr. BOéand 4-10/

- e Fr. BO7
| See the 5410 Service Aid on resoldering the connections.

Note: Probe ping | and 3. which are common. No
pulse will be obsetved on remstor pin.2, since it is

‘ ground.
«4.1.24 Shorts Between Drive Lines _ =

{ i g T b. Z drive voltage pulses on the Z (inhibit) current
Shorts between-X- or Y-drive lines usually show up as\drop- limiting resistors and compare 'them to those
ping one or marg bits of two addresses. In almost all cases, shown in FléUfe 4- ”sFl; BO8
analysis of the failing addresses shows that two adjacent X-
or Y-drive lines are the preblem Once the two lines have i\()!(’ No pulse is obser\ﬁi on resistor pin 2 smce
been located, make a gesistance check of the lines, moving dtis the -30V power supply'conriection. Note also
from one end of the array to the other. Because of the re- that the magnitude of the pulses may vary slightly
sistance of the windings, less resistance is seen as you get if the XYZ drive voltage setting is not'at -30V.
dos@f to the short. (XYZ drive voltage supp]y is a temperature cor-

SM‘j/ - - ) ' N recting supply .)

In almoste] cases. the thort is either some foreign material . Control driver (Figure 4-12).Fr. 809
between two adjacent pins’or two pins touching. A visual
check with a strong light fnay .show the short. However. if s d Strobe driver (Figure 4-13). Fr. BI0
foreign matenal is causing the short, it may not be visible. N
Try passing a plec.e of paper between the pirfs at the area of - Noge It the strobe driver card is replaced, strobe
the short. | jum?ekxust be put in the new strobe driver card.

Check forimproper setting of the —30V+6V, —4V,
~14V_ and/or +3V. (Use a Weston* 901 meter or
gquivalent when adjusting these voltages.)

_.__,_
. ()

4 1.2.5 Defective Cores Note: The +3V supply should be adjusted with rcf

. erence to +6V. This regylts in a negative reading
A defective core position usually shows up as dropping a (Section 5.2.1). Fr. B1

single bit in a single address. This type of problem can be . . ’ —_—

caused by the individual core losing its magnétic properties 3. Check the voltage connectors to the large circuit
beeause it is cracked, chipped, or broken. " board (SR264)

" Vary thc -30V drive voltage and the strobe setting to see }f 4.
the rate of failure changes. If you are unable to obtain a re-
liable operating position, BSM replacement is necessary. See

Check if back panel resistor assémblics (ndt XYZ re-
sistors) are misplugged (SR264).

C 5 ~ ~ " . - *
?;((;tl:::’lsljdtl(‘:l?d 4.3 Fr. 8024 frive voltage and strolbe 5. Check forloose interface cables or terminator cards
P : (SR2d1. 224,228, 229), s

“

6. Check for improper MST-1 levels at the interface.

*Trademark of Weston; Inc.

4.8

BOI



4.2 XYZ DRIVE VOLTAGE (-30V) REOPTIMIZATION
(ALL SYSTEMS) .

Reéverify drive voltage marginal limits whenever replacin‘g\
S/Z, timing, driver source, or strobe driver Tards.

To reoptirnize the drive voltage:

1.  Loop storage diagnostics # 97. (Use the proper switch
séttings for the storage size of the system.)

~-

2. Determine the lower drive voltage (—30V) limit by
slowly decreasing the drive voltage reading until an .
error occurs. Record the last operating voltage as the
lower limit. If system reset and start does not start
the diagnostic, set the drive voltage close to normal
and reload the diagnostic. Determine the upper limit
by slowly increasing the voltage reading usggl an error

_occurs (do not exgeed a more negative voltage than
—35V). Record the last operating voltage (or -35V)

at the upper limit.

Note: The BSM should run error free for a minimum ¢
of 30 seconds at the last operatmg point.

3. Set the XYZ drive voltage (—30 volts) to the op;imum
drive voltage which is the average of the upper and the
lower BSM limits.

-

4. If the difference between the upper and lower limits
is less than 2.4V, sfrobe reoptimization may be
necessary. :

Note: When reoptimizing the drive voltage or strobe
setting. a thermométep(part 5392366 or any standard
thermometer) placed 4t the base of the array should
read between 68 degrees and 86 defrées F » The vol-
tage may be reoptintized outside of this range, but a
check at the normal temperature should be madg as
soon as possible.

BO2
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4.3 STROBE SETTING REOPTIMIZATION (8K-16K-32K
SINGLE BSM) N

‘To reoptimize the strobe setting:

1. Loop storage diagnostics # 97. (Use the proper switch
settings for the storage size of the system.)
b <

2. Refer to the decal on the XYZ current limiting

resistor cover (Figures 4-1,4-2,4-2B).Fr, A12 Use the’

present strobe setting, and determine the upper and

lower XYZ drive voltage limit, which is explained by
BO3poing A

4.2, step 2. Record these limits as Figure 4-6 Fr,
and B show. Repeat 4.2 step 2 for strobe setting 10,
20, and 30 nanoseconds before and after the present
strobe setting. Stydbe settings are made on the strobe
driver card (SR254). . ’

Note: These test settings may be wirewrapped on the

strobe card but the final setting must be made with
the jumpers (part 5159491) because the card pins
are not ‘squared off” as they must be for reliable
wirewrap connections. A

Plot the XYZ drive voltage limits as Figure 4-7Fr
Set final strobe timing midway between points where
the XYZ driver'voltage limits start to drop off.

3. Set ahe opnmum\dnve voltage (—30V) whnch is the

average of the upper and lower BSM limits at the
selected strobe setting (Figure 4-6). Fr.. BO3

4, BSM access time is measured when Rd Cail/Write Call
"becomes active in the BSM until all sense data latches
are active. (Measure access time while writing all ones
into the BSM.) Access time must be 445 nanoseconds
or less. If necessary, reset the strobg setting to obtain
445 nanoseconds or less. The minimum 2.4V spread
for XYZ voltage must still be met at the new setting.

Note: If the strobe driver card isreplaced. strobe
jumpers must be put in the new strobe driver card.

S410 MM 49

.- BO4 shows.
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“4.4 STROBE SETTING REOPTIMIZATlON (24-32K-48K
DUAL BSM) . . .
1. Optimize low-address BSM (lst\BSM at location 01 A-
’ B4) as described in 4.3, Fr. BO2 with the switches set to test
only the lower (01 A-B4) BSM. (This BSM is either
16K or 32K depending on the total system memory
size.) N

~

~

Optimize high-address BSM (2nd BSM at Iocz;tion Ol A-
A4) as described in 4.3 Fr. BO2 using the program 97 option
which tests only the high BSM.

tJ

.

s Do not go beyond -35V. \
) ——————:— _— — —— — .35V

Optimum setting for XY Z drive

\ . voltage and strobe setting is
: ’ recorded on a decal, which is

located on pin side of BSM.
This optimum setting can
change when a component
1s replaced n 8 BSM.

Points where diagnostics fail.

Typical strobe timing.

-32Vv

L/'/i N
— =~ -30v

+ -
A -28v
= -26V
- 50ns Yg -2av
10 ns Strobe twefEments

Figure 4-6. Optimization—Strobe and XYZ Drive Voftage

¥

45 SThOBE SET}ING REOPTIMIZATION (64K DUAL
BSM; RP £406048)

1. Optimize the low-address BSM (at location 01 A-A4)

as destribed in Section 4.3 Fr, B02 with the program switches

set to test 32K storage addresses.

2. Jumper 01A-B3B2MO08 to 01A-B3B2GO03. This forces
‘2nd BSM select’ to the active level.

3. Optimize the high-address BSM (at location 01A-A4)

as described in Section 4.3 Fr. BO2 with the program switches

set to test 32K storage addresses.

4.  Remove the jumper added in step 2.

4-10



Switch Name Setting RESE:
. . an

RD CALL WR CALL

CE Mode Selector | Alter Storage
Data ‘00’

Storage Test ~ | Run

Address Increment | On

» Sync: Plus External
Time Base: 200ns/cm
Sync Pin: B4A1ID11

Signal Name: Reset

N
BY

Channel 1
Vertical Gain: 1 V/cm
Signal Pin: B4B3GO3 (8K-16K BSM)

B4B2G03 (32K BSM)
Signal Ndme: Reset
LA

Channel 2
Vertical Gain: + 1 V/cm
Signal Pin: B4A2B02 (8K-16K-32K BSM)

Signal Name: Rd Cail Wr Call

.”1 Memory Cycle . .

RD CALL WR CALL
and
X RD CURRENT SOURCE RESISTOR °

Switch Name Setting

CE Mode Selector | Atter Storage
Data ‘00’
Storage Test Run

Address Increment | On

Sync: Plus External
* .

TnmeQase: 200ns/cm

Sync P/ B4A1D11

Signat Name: Reset

Channel 1 :

Vertical Gain: 1 V/cm

Signal Pin: B4A2B02 {8K-16K-32K BSM)
* Signal Name: Rd Call Wr Call

Channel 2

Vertical Gain: 10 V/icm

Signal Pin:, B84J2G05 (8K-16K BSM)
B4K2GO05 (32K BSM)

Signal Name: X Rd Current Source Resistor

. Lower level determined
by -30Vdc setting.

*, / &
‘Ground

l:'igure 4-7. BSM Waveforms

S410 FEMM (1/71) 4-11

BO4



Switch Name

Setting

CE Mode Setector

Alter Storage

Data

00°

Storage Test

Run

Address Increment

On

Switch Name Setting
_C_E‘ode Selector | Alter Storage
Data ‘00’

Storage Test Run

Address Increment | On

-

*Ground

Figure 4-8. BSM Waveforms

4-12 (1/71)

Lower level determined .
by -30Vdc setting

READ TIME
and

X RD CURRENT SOURCE RESISTOR

» Sync:
Time Base:
Sync Pin:
Signal Name:
. Channel 1

Signal Pin:

Channel 2
Signal Pin:

Signal Name:

READ TIME
and

Vertical Gain:

Signal Name: :

Vertical Gain:

Plus External
200ns/cm
B4A1IC11
Reset

1V/iem

B4J2J13 (8K-16K BSM)
B4K2J13 (32K BSM)
Read Time '

10 V/em !
B4J2GO05 (8K-16K BSM)
B4K2GO05 (32K BSM)

X Rd Current Source Resistor

XWRITE CURRENT SOURCE RESISTOR

- Svnc:

A me Base:
Sync Pin:
Signai Name:
Channel 1
Signal Pin:
Signal Name:
Channel 2

Signal Pin:

Sigrial Name:

Lowver level determined
by -30Vdc setting

re

BOS

Vertical Gain:

Vertical Gain:

Plus E xternal
200ns/cm
B4A1ID11
Reset

1Viem v
B4J2J13 (BK-16K BSM)
B4K2J13 (32K BSM)
Read Time

10 V/ecm

B4J2J10 (8K-16K BSM)
B4K2J10 (32K BSM)

X Write.Current Source Resistor



Switch Name

Setting

CE Mode Selector -

Alter Siorage

Data ‘00’
Storage Test Run
Address Increment |On

Lower level determined
by -30Vdc setting

Switch Name

Setting

éE Mode Selector

Data

Alter Storage

Storage Test

Run

Address Increment

On

For 32K BSM
Y Read starts
50ns earlier

than here, but
ends the same
~

Figure 4-9. BSM Waveforms

Lower level determined
by -30Vdc setting

*Ground

BO6

WRITE TIME

and

X WRITE CURRENT SOURCE RESISTOR

Sync:

Time Base:
Sync Pin:
Sigoal Name:

Channel 1

Vertical Gain:

Signal Pin:
Signal ‘Name:

Channel 2

Vertical Gain:

Signal Pin:

Signal Name:

Plus Externat

.* 200ns/om’

B4A1D11 -
Reset

1V/cm

B4J2B03 (8K-16K BSM)
B4K2803 (32K BSM)
Write Time

10 V/em -
B4J2J10 (8K-16K BSM)
B4K 2410 (32K BSM)
X \Vrite Current Source Resistor

RD CALL WR CALL

and

Y READ CURRENT SOURCE RESISTOR

'

Sync:

Time Base:
Sync Pin:
Signal Name:

Channel 1

Vertical Gain:

Signal Pin: .
Signal Name:

Channel 2

Vertical Gain:

Signal Pin:

Signal Name:

Plus External

_ 200ns/cm

B4AID11
Reset

1V/icm ;
B4A2B02 (8K-16K-32K BSM)
Rd Call Wr Call

10 V/ecm

B4J2005'> (8K-16K BSM)
B4K2DO0S5 (32K BSM)

Y Read Current Source Resistor

&

5410 FEMM (1/71) 4-13




Switch Name Setting ~ ) WRITE TIME
and i *
CE Mode Selector | Alter.Storage ) ’ ' Y WRITE CURRENT SOURCE RESISTOR
Data ‘00’ ’
Storage Test Run \
Address Increment | On o . !
» Sync: " Plus External

Time Base: 200ns/cm -

Sync Pin: B4A1ID11

Signal Name: Reset

Channel 1

Vertical Gaini 1 V/cm |

Signal Pin: B4J2B03 (8K-16K BSM)

,B4K2B03 (32K BSM)
Signal Name: Write Time

Channel 2 .
Vertical Gain: 10 V/cm .
Signal Pin: 84J2D07 (8K-16K BSM)
. B4K2DO07 (32K BSM)
Signal Name: Y Write Current Source Resistor
- T
Lower level determined : '
by -30Vdc setting ,
S » ) . ‘
Switch Name Setting 4 RD CALL WR CALL
: and
CE Mode Selector [Alter Storage WRITE TIME
Data ‘00’ E
Storage Test Run )
Address Increment |On
» Sync: Pius External
Time Base: 200ns/cm
Sync Pin: B4AIDN
Signal Name: Reset
Channel 1 .
Vertical Gain: 1 V/cm
Signal Pin: B4A2B02 (8K-16K-32K BSM)

Signal Name: Rd Calj Wr Call

Channel 2
Vertical Gain: 1 V/cm :
Signat Pin: B4J2B03 (8K-16K BSM)

B4K2B03 (32K BSM}
Signal Name: Write Time

*Ground

Figure 4-10. BSM Waveforms

4-14 (171
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RD CA
Switch Name Setting mdLL WRCALL
Z LOADBIT
CE Mode Selector | Alter Storage 0
Data ‘00’
Storage Test Run
Address Increment | On
Sync: Plus External
Time Base: 200ns/cm
Sync Pin: B4A1ID11
ignal Name: Reset
Channel 1 .
Vertical Gain: 1 V/cm
Signal Pin: B4A2B02 (8K-16K-32K BSM)
Signal Name: Rd Call Wr Call
Channel 2 8
Vertical Gain: 10 V/cm
Signal Pin: B4J4G10 (8K-16K BSM)
: B4K4J07 (32K BSM)
Signal Name:  Z Load Bit0
\Lower level determined
by -30Vdc setting
4 :
Switch Name' Setting INHIBIT BYTE 1
MNHIBIT A BITS 0-5
CE Mode Selector | Alter Storage o lNHle” BBITS 05
) o an
Data ' 00 Z LOAD BITO
Storage Test Run
Address Increment | On
- Sync: Plus External
-Time Bese: 200ns/cm
Sync Pin: B4AIDI
Signal Name:  Reset
Channel 1 .
Verticat Gain: 1 V/cm
Signal Pin: B84J {
* Signal Name: Inhibit Byte 1 § 8K-16K BSM
* Signal Pin: 4K4J04 | '
Signal Name: Jinhibit A Bits 0-5
Signal Pin: A" B4K4GO7 32K BSM
‘  Signa! Narffe:

Channef 2

Sogn‘@tJ Pin:

S'?‘al Name:

*Grdund ‘ L\wer level determined
by -30Vdc setting

~ ~

-

AN
Figuft 4-11. BSM Weaveforms

BO8

Verticdl Gain:

Inhibit B Bits 0-5
10 Viem
B4J4G10 (8K-16K BSM)

B4K4J07 (32K BSM)
Z‘Load Bit0

S410 FEMM (1/71) 4-15



Switch Name Setting N RD CONTROL
and )
CE Mode Selector | Alter Storage X RD LOGATE CTRL
Data ~ ' ‘00’
Storage Test v Run -
Address increment [On .~
. N7
Sync: = Plus External
z Time Base: 200ns/cm
i Sync Pin: B4ATD 1

X
\ ~~ Signal Name: ‘\ Reset

Channei 1 \

Vertical Gain, 1 V/cm

Signel Pin:  \-B4B2BO03 (8K-16K BSM)
: ‘BAC2B03 (32K BSM)

Sign'a‘ h{ame: _Rd Contro!

e

Channel 2* - o ~
Vertical Gain:.. \10 V/crg
‘Signal Pin: B8482D 1D (8K-16K BSM)

B4C2D10 (32K BSM)
Signal Name: X Rd Lo Gate Ctr!

X Rd or Y Wr Lo Gate Ctr! signal is shown
for reference only. Thi‘s is acurrent
waveform and can be a different level
at similar test points in @8 BSM, and can
be a different level at the same test
point and different BSMs.

Switch Name Setting WR CTRL
and
CE Mode Selector | Alter Storage XWR LO GATE CTRL
Data ‘00’
. Storage Test Run
Address Increment | O

" Syfc:  ~r.  Piis External
: Time Base: 200ns/cm
. M Sync Pig: .. B4A1D11

Signal Name:  Reset

Channel 1 |
Vertical Gain: 1 V/cm
Signal Pin: B4B2B04 (8K-16K BSM)
............................................... - B4C2B04 (32K BSM)
Signat Name: Wr Ctrl
Channel 2. ,l
Vertical Gain: lﬁllcm R
Signat Pin: 8482D06 {8K-16I§ BSM)

B4C2DO06 (32K BSM)

§agnal Name: X Wr Lo Gate Ctri ’

*Ground

Figure 4-12. BSM Waveforms

<.
4-16 (1/7D)
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Switch Name Setting 3

and

CE Mode Selector |Alter Storagg‘f
Data ‘00’ ]

Storagé Test

Address Increment | On

i

This time is
determined by
the BSM strobe
card adjustment

* Sync:
Time Base:
Sync Pin:
Signal Name:

Channel 1

Signal Pin:
Signal Name:

Channel 2
Signal Pin:

Signal Name:

For a-32K BSM this signal
is about 25ns wider

Vertical Gain:

Vertical Gain:

RD CALL WR CALL

STROBE BITS 0-8

Pius External
200ns/cm
B4A1ID11
Reset

1V/cm .
B4A2B02 (8K-16f<-32K BSM)
Rd Call Wr Call

5 V/em

B4B5D 10 (8K-16K BSM)
B4C3D10 (32K BSM)
Strobe Bits 0-8

RD CALL WR CALL
Switch Name Setting
3"5‘: 8ITO ‘
SEN
CE Mode Selector | Alter Storage’
Data ‘FF’
Storage Test Run
Address Increment | On
= T
» Sync: Plus External
Time Base: 200ns/cm
Sync Pin: B4A1D11
Signal Name: Reset
4 Channel 1
Vertical Gayn: 1 V/ém
Signal Pin: B4A2B02 (8K-16K-32K BSM)
* . Signal Name: Rd Call Wr Call
Channel 2

Signal Pin:

Signal Name:

*Ground

Figure 4-13. BSM Waveforms

BIO

Vertical Gain:

1V/em

B4J4BO05 (8K-16K BSM)
B4K4D1Q«32K BSM)
Sense B"i}‘O

L

S410 FEMM (1/71)
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Switch Name Setting ‘ CORE OUTPUT WRITING 1"
IN ALL BIT POSITIONS

CE Mode Selector | Alter Storage
Data ‘FE’
Storage Test Run

Address Increment {On

This i1s a "three exposure’ picture. ‘Rd Calt Wr Sync: Plus External
Cali’, and ‘Strobe’ are shown only for time Time Base: 200 ns/cm
reference points. Sync Pin: B4AAID1T

' Signal Name: Reset '

Bt
Rd Call Wr Call B4A2B02
f 1 Viem (BK-16K-32K BSM)

| Strobe Bits 0-8 B4J4B07 (8K-16K BSM)
f 10 viem B4C3D10 (32K BSM)

-

|
'. Care output writin ‘in all bit positions. -
f put wriingég 10 all ¢

(Grounded) -

Cores being changed from ‘0O’ to "1 at write
ume Any one address can be positive or
n tive.

. < nega

" Cores being changed from 1" to "0’ at read
time Any one address can be positive or '
negative

Note: Core output measured with a Tektronix*® 453 scope as foliows.
Channel 1 and 2 set for 100 mV/cm
‘Mode’ switch set to “Add’
Channe! 2 'Invert’ switch puti on
Channel 1 signal pi: — B4J4B02 (BK-16K BSM)  «
B4K4B02 (32K BSM)
Charnei 2 signat pin — B4J4D®2 (8K-16K BSM)
B4K4D02 (32K BSM)

Figure 4-14  BSM Wavetorms

*Trademark of Tektromy, Incorporated

Bl
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These are ‘Three’ exposure pigtures. ‘Rd Call Wr Call’
and ‘Strobe’ are included for horizontal references.

s

Switch Name Q;,&mang CORE QUTPUT WRITING ‘0’
IN ALL BITPOSITIONS

pPCE Mode Select Alter Storage

Dot x . ) Sync: Plus Extern8!

Storage Test Run x » . Time Base : 200 ns/cm

Adcl’ress Increment | On ) Sync Pin: B4AID 11

/ / Signal Name: Reset

{ Rd Call Wr Call B4A2B02
{ 1 Viem (BK:16K-32K BSM)

| Strobe Bits 0-8 B84J4B07 (8K-16K BSM)
10 V/iecm B4C3£310 (32K BSM)

| core output writing ‘0" in all bit
{ positions. See Note on Figure 4-14. Fr. BN

Ground —»

Switch Name Setting . CORE OUTPUT ITING ‘1’

~ IN THIS BIT POSITION AND .
CE Mode Selector | Alter Storage ‘O INALL OTHER BIT POSIITIONS
Data ‘80" ‘ :
S T Run Sync: - Plus External
torage Test u Time Base: 200 ns/cm
! Address Increment | On Sync Pin: B4A1D 11
] ‘Signal Name Reset

| Rd Call Wr Catl B4A2B02 (8K-16K-32K BSM)
f 1 Vv/iem

{ Strobe Bits 0-8 B4J4B0O7 (8K-16K BSM)
f 10 V/em B4C3D10 (32K BSM)

i Core’output writing 1" in this bit ,
position and ‘0" in all other bit
positions. See Note on Frgure 4-14 Fr. B11

Figure 415, BSM Wavetorims

S41OMM 419
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. . OPEN DRIVE LINE
S%tch Name Setting :
4

/.

CE Mode Selector | Alter Storage

Storage Test Run

Addresg ncrement | Otf

This 1s a composite picture which

Sync: Plus External
shows a good drive line, and an Time Base: 200 ns/cm
. open drive hine (broken weid in’ Sync Pin: B4A1ID11
array). Signal Name Reset

od drive line measured at
10 Viem ‘. C
B4J2D05S (8K-16K BSM)
B4K2DO05 (32K BSM) f
'Y Read Current S8urce Resistor’

Open drive ine measured at

10 Vicm LY

B4J2D05 (8K 46K BSM)
B4K2DO05 (32K BSM)

"Y Read Current Source Resistor’

This s a double exposure picture

. This highest down fevel shows a
good drive line. The lowet down
level shows two drive lines shorted
together.

SHORTED DRIVE LINE

5V/em

B4J2D05 (BK-16K BSM)
Je B4K2DOS (32K BSM)
“~_¥_RBead Gurreat Source Resistor’

*Ground
{
Froure 3-160 BSM Wavetorms
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Section 1. Basic Unit . .

Danger .
Atter the emergency *power switch is opened, power is

available at K1, K3, and K9 input terminals and at trans- .

former (T1) terminals. If the redesigned power control
box is installed (printed circuit relay panel). power is
not applied to the input terminals of K9 after an .

*§ cmergency power off. .

Replacements of power supply components generally fol-
low the replacement philosophy of.the system: that i, re-
placement 1s hmited to voltage regulator cards. fuses. and
relays. However. in some casgs it will be necessary tore- |
place the series regulator and. the fibrer cupuci&tors

5.1 INPUT POWER REQUIREMENTS

The mpul:power requirementser System;3 are 3-phase

power at 3QA. Domestic and World Trade input voltage

requirements are:

1. 60 liertL—ZQO Vac. 208 Vac.and 230 Vac (+ 107).

2. 50 Hertz -200 Vac.
408 Vac (+ 107).

*

3. Procedures for converting 208 Vac input to 230 Vac
input can be founq\i.n 5410 Logic. page YA100.

5.2 POWER SUPPLY OUTPUTS

Figure 5-1 shows the power s.upp'ly outputs, the location of
each supply, and the primary use of cach supply. The sys-
tem supplies -30V, +6V, and -4V. The +6V and -30V gen-
erate (respectively) an internal BSM +3V and -14V. (The
-30V is a temperature compensated drive voltage for use in
the BSM.) ’

220 Vac. 235 Ve, 380 Vac. and

Page of SY31-0244-2
Revised December 1, 1971
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¥ .
. Chapter 5. Pbwer and Cooling

.

o BASIC SYSTEM SUPPLIES .
L

Supply Amperes Whare U;od ' Location
4V’ 70A Logic Voltage cPU
+6V * 15A Logui Voltage CPU
-30v 9.5A Storage cPU [
+2av 254 J].MmFcu MFCU

| +60V 114 Printer, MECU Printer (
+24v 5A Control Voltage | CPU '
+3V Storage * . CPU ‘/
—1:1E( Storage * crPu
742‘5'Vac .. Indicator’Lamps CPv/
41 Vac Use Meter®** CPU

+6V supply voltage dropped to +3V in storage module

-30V supply voifage dropped to -14V in storage

modulte. (See Figure 52 for card iocations.) Fr. B16
. -

25A in early design machines, 16A in redesigned

power control box onty

Apphes to redesigned power control box only [
-
!

. N ‘
o ' FEATURE SUPPLIES ’

Supply Where Used Location
¢
-12v BSCA cPu
-3v 1442 cPu .
+3V 1442 CPU
. +6V* Special Features CPU

*Replaces 15A logic voitage supply when installed.

Figure S-1. Power Supply Outputs

5.2.1 Checks and Adj§Btments

All voltage measurements should be made in a nofmal en-
vironmeny (temperature between 68 degrees and 86 degrees

F) with a recently calibrated Weston 901 meter or its
equivalent.

S410MM S
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BSM +3 Volt and - 14 Volt Supplies

Determine the CPU storage capacity and storage configura-
tion before checking or adjusting the +3V or the -14V power
supply (Figure 5-2). : 7

The +3V supply used by BSM is adjusted by connecting the
meter leads to the test points (Figure 5-2). Then adjust
potentiometer on the upper half of the BSM power-supply
card. The +3V is set by referencing it to the +6V supply
(meter reading will be 43V).

»

The -14V supply used by BSM is adjusted by connecting

e meter leads to the test points (Figure 5-2). Then ad- ~
- just the tiometer on the lower half of the BSM power
supply card. T

4 : _
_ See paragraphs 5.SFr. C02 and 5.6 Fr. CO3 for the-

adjustment of the -4V and +6V supplies.” See paragraph 4.2%®

Fr. BO2 for the adjustment of the -30V supply.

’

5.2.2 Power Supply Unloading Procedures . _

- ) ' ’
Figure §-3 represents each power supply regulator in
System/3. Each terminal shown serves the same function
on all the regulators in the system. The only difference is
the applied input voltage (E1 to E2) and the resulting out-
put voltages (E3 to E4). 7

7 ’ .
Terminal point E8 receives an erfor output signal which
causes the system to power down immediately. An over-

e

current, overvoltage, or undervoltage condition generates
theisignal. %Removal of terminal E8 wires prevents the sys-
tem from detecting a power supply failure. To prevent
possible cotmponent damage, avoid removing any wires
from E8. E

Terminal point El FI serves as the start connection to a
regulator. In the unloading procedures that follow the
removal oflwires from terminal E12 prevents start ap for a
particular f;cgula’tor. o

-

|

/Regulator_Heat Sink Assembly

+
| ®__—S \ Input from Logic -
| l ES El and Memory. Bulk

JES @.__S | supply

E2
: 7
; IE @—‘—() Qutput
' E3
M| ges , -
. \'\1Error output signai)-
i J €0 t+bias) - '

. TB1.

i l E10 (-bias) 811 Black

‘ fen }Iﬂiveupw

IE12 {start)

IE13 (-sense)
|El4 (+sense)
+

. ' @——3—‘ Output

E4

“bigure -3 Power Supply Regulator

- - N
’ BSM Sizes Required ::n:;:::: f::cs;:;ia::rauon ‘ Test Points . -
8K [12K |18k | 24K |32k | 48K 64K] *3Volis ~14 Volts
/ Minus Plys Minus. Plus

8K BSM . X X ) OIA—BACA'J03 01A-B4C4B1} 01A-B4‘C4J11 01A-B4C4AGOS8
16K BSM 15t BSM X | x X | x ' 01A-B4C4J03 | 01A-B4C4AB11 | 01A-B4CAIT 1T 01A-B4C4G08
2nd BSM X a;d and 01A-A4C4J03 OliA;A4C4JO3 01A-A4C4J11 | O1A-A4CAGO8

32K B8SM (:“c: X 01A-B4A4J 0TA-B4AAB11 | 01A-B4A4JI1 | 01A-B4ALGOS

, : A -
® Fipure 5:2° BSM +3Vand -14V Storage Capacity and Supply Test Points

B16




5,2.2.1 -4 Volt Regulator Unloading

Caution
" Never turn on power ‘with the 4V regulator unloaded
unless the correct jumpers are installed. Otherwise,
mﬁonent damage to the 5424 or 5203 may result if
+§¥ is applied to the attachment board of these devncei .
(A-BI and A- A3 boards) without.-4V.

4 Danger h
When the -4V regulator is un]oada the bulk supply
may go into oscillations. This may cause the resonant

capacitor in the bulk supply to explode. Limit power on
time with the regulator unloaded to 30 seconds, keep
the bulk supply cover on, and wear safety glasses.

To unload the 4V regulator on the basic machine:

1. Turn off power, 4 . -

e

2. Remove ac connectors J2 and 13 from base of CPU.

-3.  Remove all cables from E3 and E13.
4.  Install jumper from E3 to Ei3.
5. Turn on power and make power checks.

To unload the -4V regulator when the -4V add-on regu-

lator is installed:
[N

.- Tum off power.
2. Remove ac connectors J2 and J3 from base of CPU.
3. Remove all cables from E3,E4,E12,E13,and E14.
t 4
4.  Remove all ¢ables from E2 of -4V add-on regulator.
5. Install jumper's:
E4 to E14
E3 to E13 (on both regulators)
El12to El14
6.  Turn on power and make power checks.
Because the above prdcedure prevents the +6V and the

-30V supplies from sequencing up, the power check light is
on. ‘

Page of SY31-0244-2 »
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5.2.2.2 +6 Volt Regulator Unloading

Caution :

Never turn on power with the +6V regulator cables re-
moved unless the correct jumpers are installed. Other-
wise, damage to the CPU BSM resulits if the BSM feceives
-30V without +6V. , ,

“To unload {i}e +6V reguiator:’

1. Turn off power. ° N

&

N "';x

=

Remové ac connectors J2 and J3 from base of CPU.

3. Remove E4, El2 El14, and TB1-3 (4V UV | nx drive’
) line).

>

* Install jumpers:
E4 to E14
E12toE14

5. Tumon power and make power checks.

Because the above procedure pre&ents the -30V supply
from sequencing up, the power check l‘xdn 1s on.

5.2.2.3 -30 Volt Regulator Unloading

To unload the -30V regulator:
1. Tumn off power.

2. Remove ac connectors J2 and J3 from base of QPG .

~ .

e

3. Remove all cables from E3.

4.  Remove cables from_terminal position 8 on A gate
“lower laminar bus (adjacent to A-B4).

5. Install jumper from E3 to E13.

6. Turn on power and make power checks.

/Because the aboveprocedure prevents the +60V supply

from sequencing up, the power check light is on.

5410 FEMM 5-3°
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5.3 POWER SEQUENCING

“The +24V control voltage controls power sequencing. The
power supplies sequence up: ,
1. -4V basic loéic voltage. (If installed, the 4V add-on
regulator and the -4V logic supplies #2 [Feature] and
#3 [Feature] also come on at the same time.)

2. 46V logic voltage

~

3. -30V storage supply voltage

4. +24V (5424) and +60V (5203) supplies

Refer to dfagrams 6-005 and 6-010 (for carly design power
control)"diagrams 6-015 and 6-020 ¢for the redesigned
power control) in IBM 5410 Processing Unit Dlagrams
SY31-0202_ for p’bwer -0n sequencing. -

L)

5.4 ADJUSTMENT OF THE -4 VOLT POWER SUW}

Caution
Check the overcunent ad;ustment whenever‘replacmg a
-4V regulator card.

5.4.1 Opercurrent Adjustment

5.4.1.1 For Regulator Card Part 5808959 (See F igure
5-4 for Identification) ‘

1. Connect the meter across the 4V load between brass
plate #2(-4V) and brass plate #1 (ground) behind
the CPU console.

. Set the voltage adjustment potentiometer (Fxgure
54)Fr.

ro

' 4. ¢ Conrnect the meter across PEBTB 2-

CO1to -4.6V. Do not go beyond this. Turn & A
the over current potentiofter counter clockwise until

3. . When the overcurrent adju‘S(ment trips, the gnachme
will power down. Ceo P

e - . . \\..,)\ 1 L.
4. Turn the voltage adjustment potentiometer Lﬂo\vn "
until thé machine can be powered up. The oves- _
current’adjustmgnt is now correct.

. '"‘".‘ . . e . b
5. ™djust the voltage ¥djustment potentiometer'#5.4.2),

B

5.4.1.2 For Regulator Card Part 5860519 (See Figure
'5-4 Fr. CO\ for Identification) :

-

No adjustment for overcurrent pretection is necessary.

» 5.4.2 Voltage Adjustment

1. Connectgmeter between brass plate #2 (4V) and
¢ brass plate # 1 (ground) behind the CPU console.

. .

2- Set voltage for -4. 15V

".

3 " Connect meter acréss A-A3C2B06 (4V) aéd

++ A-A3C2DO08 (ground). This voltage should fall be-
tween -3.85V and -4.15V.

(ground) and
PEBTB 2-8 (—4V) on the printer electronics gate.

‘This voltage should measure between -4,15V and
-3.85V. ‘

¥ ) '
5. If voltage measured in either step 3 or $tep 4 is out of

tolerance, readjust the -4V supply.

" 5.4.3 Overvoltage Adjustment

the machine powers down. (If you cannot reach -4.6V There is no field adjustment for overvoltage. It is set and

before the regulator trips, turn the overcurrent ad-
tustment clockwise until you can just reach -4.6V
before the regulator trips.)

5-4

sealed at the time of manufacture. Replacg -4V regulator
card if overvoltage condition fatls W trip régulator. (Be

sure to check the ovcrcurrem adjusfment ) .
L4

CONTINUED ON

BI8 ME .CO1
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2

N

— | - .

E Volitage Pot (To increase output .
] . , voitage, turn clockwise.) 5 @ Voitage Pot (To incresse output

‘voltage, turn clockwise.)

" E " O/GPot (Toincrease O/C adjustment, .

~turn clockwise.) . ) @ ..
A . . : - O/ Pot (Sealed)
Q@ I _ O/VPot, (Sesled) - :
| ' . R o)
End View of -4V Reguiator Card . End View of -4V Regulator Gard
(Part 5808959) (Part 5860519)
! m— : . ! - - N —
o 1
. Voltage Pot (Tovincrease ) .
@ . s Voltage Pot (To increase
vol ,t lockwise.) - I
ta'_gg-‘ urn ¢ w! ‘ @ . voltage, turn clockwise.)

O/V (Sesied)*

| 2]
"/{/ i E O/C Pot (Sealed)* R A . E U/V (Sealed)*
E * O/V Pot- (Sealed)® . s :]® O/C (Sesled)®

S -

"
End View of +6V Regulstor Card ' End View of -30V Regulator Card

———

*These potentiometersyare not on
the redesigned power jsupplies.

Figure 54. Regulatos Card-

A)
!

5410 FEMM 5-5
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5.4.4 Undervoltage Adjustment

There is no field adjustment for undervoltage detection. It
is set and sealed at the time of manufacture.

Note: A -4V supply undervoltage condition (less than
-3:5\0) results in a +6V supply failure indication (TP13 =
+24V, Figure §5-5).

5.5 ADJUSTMENT OF THE +6 VOLT POWER SUPPLY

5.5.1 Voltage Adjustment

1. Connect meter befween brass plate #3 (+6V
terminal) and brass plate #1 (ground terminal) be--
- hind the CPU console.

2. Setvoltage adjustment potentiometer (Flgure 5-4) -
* for +6V. . CO1

Note: This adjustment has no plus or minus
tolerance. Set as close to +6V as possible.

N . L4

5.5.2 Overvoltage—Overcurrent Adjustment

bl
There are no field adjustments for overcurrent or over-
voltage in this power supply. They are set and sealed at
the time of manufacture. Replace +6V regulator card if
overcurrent or overvoltage conditions fail to trip the regu-
lator.

5.5.3 Undervoltage Adjustment

There is no field adjustment for undervoltage detection. It

* is set and sealed at the time of manufacture.
.

Note: A +6V supply undervoltage condition (5.28 Vdc)
results in a 430V supply failure indication (TP14 = +24V
Figure 5-5).

56 (1/71)

Test Relay

Type of Supply
Point L 4 Failure Checked
TP h
©‘ 3 - - +24V Ground
+ TP o " -4V Basic logic supply
@2 | ©® Sequence | i ncludes add-on)
TP Sequence -4V Logic supply

@ 3 K17

#2 Feature (B gate)

T° - -4V Logic supply
@ 4 K19 SeSuence | 43 Feature (B gate)

+6V Basic

© 5 K6 | Sequence

@Ts" 1 ks Sequence | -30VBasic .
) T | k10 | seadence Zi:li"?fﬂwcm -
©F |1 | sooencs | 50 Bt

TP
@ 9 K30 Sequence Feature P/S
R >
. TP -4V Logic supply

K18 ovioc #3 Feature (B gate)

TP —;W Logic supply
K16 ovioc #2 Feature (B gate)

TP i i !
‘13 -4V Basic logic supply

© 12 ovioc (includes add-qn)
~ | ovioc +6V Basic
TP | ke :
© 13 uv. " | -avBasic:
R ov/oc -30V Basic
TP K15 )
© 14 uv +6V Basic

Read 24Vdc at TP2-9 when
indicated voltage is missing.

Read 24Vdc at TP10-14 when
indicated fault condition occurs.
{24Vdc is present in TP2 aiso.)

Note: 24Vdc is normally at
TP2 when CB-1 is on and the
power on/off switch is off.

Figure S-5. Power‘SuppIy Test Points

C02



5.6 ADJUSTMENT OF THE -30 VOLT POWER SUPPLY

See paragraph 4.2 Fr. B02 for adjustment of the -30V
power supply.

5.7 POWER CHECK LAMP

The power check 1dmp comes on during pawer on sequence
and goes off when the power on sequence is fompleted. It
also comes on when an overtemperature con}tion occurs
or wheriever any power trouble is present. (See Figure 5-6
for power check/thermal light characteristcs.) A power on
reset occurs every time the power ¢heck lamp comes on.

- The power check lamp stays off if the 24 Vdc output of the
- control transformer/rectifier pack (T/R Pac) is missing.
(Refer to Figure 5-5Fr. CO2 for test points (TPs) for the
power system.):
The machine powers/down in any of the corrditions de-
tected in TP10-14. Twenty-four volts will be readable in

TP10-14 until a check reset switch is pressed. Loss of either . |
the -4V or +6V while the machine is running powers down . |
the system and 24V will be present at TP10-14 (Figure 5-5). ‘
Loss of -30V or +24V while the machine is running will

not cause power down but the power on reset will stop

operations of the machine. )

If the power on sequence is not completed, the power
check lamp will remain on and the TPs from TP2 to TP9
will indicgte where the sequence stopped.

5.8 24 VOLT CONTRGL VOLTAGE

If the 24 volt control supﬁly is questionable when ex-
periencing power on problems, a quick service check for
this 24V supply can be made by pressing the lalnp test
switch while power is off and observing the thermal check
and poWwer check lights. If they light, the 24V supply is
present.

4

Figure 5-6. Power Check/Thermal Check Indications *

POWER ON/ INDICATORS
FAULT OFF SWlTéH - ACTION . .
.. POWER CHECK THERMAL
Internal Power On Oon. Off’ 1. Turn power off. .
Supply Malfunction . 2. Correct problem.
. 3. Press check reset.
4. ‘Turn power on. ’
B |
Thermal - On On On 1. Turn power off. \
Condition 2. Power check indicator goes off. ‘
2 3. Thermal light stays on until
condition is removed.
Customer Power On On On 1. Turn power off.
Source Loss ) 2. Al indicators turn off.
3. Turn power on and continue
. h operation.
i
Emergency Power Off On Off off 1. Turn power off.
(ERQ) Activated ’ 2. Correct probiem.
1 3. Restore EPQ interlock.
4. Turn power on.

5410 FEMM (1/71) $5-7
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Section 2. Features
5.9 4 VOLT ADD-ON REGULATOR

-4 Volt Regulator, Overcurrent and Overvoltage

When installing features or feature prerequisites cn the A-
gate, the overcurrent on the -4V regulator must be ad-
justed to a minimum of 15 percent over nominal load.

Caution

Check the overcurrent adjustment whenever replacing
a 4V regulator card.

To adjust:

1. Increase the overcurrent adjustment until the system

can be powered up.

3. Turn the overcurrent potentiometer (Figure 5-4)Fr. C0O5

counterclockwise until the regulator trips t6 cause a

power down. If you cannot r;dl‘u\g;/ befare the
regulator trips, turn the overcurrent adjustment
clockwise until you can just reach 4.6V before the
regulator trips.

4. Turn the vdltage adjustment potentiometer down
until the machine can be powered up. Now the ovzt

current adjustment is set.

S. - Adjust the voltagL adjustment potentiometer (5.10.2).

5.10.1.2 For Regulator Card Part 5860519 (See Figure
54 Fr.. COS for Identification) .

No adjustmént for overcurrent protection is necessary.

2. Adju;xt overcurrent for g{{e -4V power supply (5.4.1)Fr. B18

i

3. Adjust voltage for the -4V power supply (5.4.2)Fr.
65.10 B-GATE 4 VOLT LOGIC SUPPLY #2

6.10.1 Overcurrent Adjustment

5.10.1.1 For Regulator Card Part 5808959 (See Figure
54 Fr. COS for Identification)

Caution
Check the overcurrent adjustment whenever replacing
a -4V regulator card.

1. Note: The top screw on the upper laminar bus'is
position 10.

MY

Connect the meter across the -4Vt load between
position 6 and ground (position 7) on B-gate upper
laminar bus.

2.  Set the voltage adjustment potentiometer (Figure
54)Fr. C05 to -4.6V. Do not go beyond this.

58

CO4

5.10.2 Voltage Adjustment

1. Note: The top screw on the upper laminar bus is
position 10.
Connect the meter across the -4V load between
position 6 and ground (position 7) on B-gate upper
laminar bus.

2. Setthe voltage adjustment poientiometer (Figure
S4)Fr. CO5 to 4.05V.

5.10.3 Overvoltage Adjustment

There is no field adjusfinent for overvoltage. It is set and
sealed at the time of manufacture. Replace regulator card
if overvoltage condition fails to trip regulator. (Be sure to
check the overcurrent adjustment.)



Voltage Adjustment Potentiometer

7

—4 and +6 Volt Cards

Cgmponent Side

o/C

Overcurrent __4
Adjustment ,

o

N
. Quervoltage*
Adjustment
Eront View .

*These potentiometers are not on

- Voltage Pot (To increase output the redesigned power supplies.
@ I voltage, turn clockwise.)

:|® 0/C Pot (To incresse O/C adjustiment,

turn clockyvise.)

@J O/V Pot (Sealed)*

e .
’

End View of -4V Regulator Card

1
Voitage Pot (To increase . . {
@ Volfage Hot (To inc:ease
: volt'age, turn clockwise.) E] voltage, \um clockwise.)
. \ o
i \ -
E O/V (Sesled)*
. @ I O/C Pot (Sealed).' E U/V (Sealed)®
O/V Pot (Sealed)* Q/C (Sgated)®
[ @], o]
P - - -
End View of +6V Regulator Card ’ End View of -30V Reguistor Card

Figure 54. Regulator Card

Duplicated Illustration

Co5



5.11 B-GATE -4 VOLT LOGIC SUPPLY #3
5.11.1° Overcurrent Adjustment

5.11.1.1 For Regulator Card Part 5808959 (See F/gure '
54 Fr. /C05 for Identification)

Caution
Check the overcurrent adjustment whenever replacing
a-4v regulator card.

1. Connect the meter across the -4V load between
position 6 and ground (position 7) on B-gate lower
laminar bus. 3

<

°

, 2. Set the voltage adjustment potentiometer (Figuie
54)Fr. CO5to 4.6V. Do notgo beyond this.

3. Tum the overcurrent potentiometer (Figure 5-4,Fr.

' counterclockwise until the regulator trips to cause a
power down. If you cannot reach 4.6V before the
regulator trips, turn the overcurrent adjustment
clockwise until you can just reach 4.6V before the
regulator trips.

‘4. Tum the voltage adjustment potentiometer down
until the machine can be powered up. Now the over-

gurrent adjustment is set.

5. "Adjust the voltage adjustment potentiometer (5.11.2).

Page of SY31-0244-2.
Revised July 6, 1971
By TNL' S$N31-0327
5.11.1.2 For Regu/ator Card Part 5860519 (See Figum
54 Fr. COS5 for Identification)

~No adjustment for overcurrent-protection is necessary.

5.11.2 Voltage Adjustment

Co5

1. Co'nnéct the meter across the 4V load between
position 6 and ground (position 7) on B-gate’ upper |
laminar bus.

2. Set the voltage adjustment potentiometer (Figure
'5-4)Fr. C05 to 4.05V.

5.11.3 Overvoltage Adjustment

R

There is no field adjustment for overvoltage. It is set and
sealed at the time of manufacture. Replace regulator card
if overvoltage condition fails to trip regulator. (Be sure
to check the overcurrent adjustment.)

5410 FEMM 5-9
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. -»
This chapter shows System/3 component locations in thé °

following figures:

e Figure 6-1—-Shows access panels.

Page of SY31-0244-2
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Chapter 6. Locations

Figure 6-4Fr. C10—Shows power supplies for the redesigned
power control. '

e Figure 6-5Fr, C11—Shows the number 1 logic and memory bu‘lk
supply for both the early design and theedesigned

o Figure 6-2Fr. CO9 —Shows CPU gate locations. . power control.

e Figure 6-3Fr. CO9 -Shows power supplieg in the CPU for the

early design power control.

. ACESS PANEL

Area

Panel

CPU, memory

and attachment A
MFCU—-mechanicat | D
electrical E F
Printer—mechanical | G _ |
PCB efectrical H :
PEB electrical | £
Power Supplies g
+60 Vdc H
&
—4Vde +6 Vdc AdrB
+6 V Expansion 4
Memory Aor B
BSCA  +24 vgc |:E
Med Speed — 12 Vdcf J
Console Sl ¢
Cables 5‘6 F
Power Controly -
Board £ J A
Documentsf K

4

b &

«

Printer

Firgure 6-17 Access Pancls on the System:3
- . .

Figure 6-6 Fr. C12 —Shows the keys, switches. and indicator
locations on the CE control panel. ~

v

O Hinged Panel

24V Control D Panel with Fasteners

Voltage
Panels which are hinged
but must be removed for
some service requirements

X
H Proc¢ssing 8 .

_—_——- <___
A 4~
S
o
m

Contro

Panel
{Back

*{ Panet)

C08 S410 MM 6-1 -
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Hinge
B Gate / \ A Gate
B1| Al ' B1 Atk
Cust ||. . 5203 | sioc
Sys Operator PTR
B2 A2 || Console 82 A2
5471
BSCA a 5475 5444
CPU File
83 ‘A3 B3| . A3
CPU 5424
MFCU
B4l = A4 B4 A4
Core Core
8-16K | 24-32K

Front View With Gates Open

.

Figuref&l CPU Gate Locations (Boards)

CPU SIDE VJEWS

Brass Plate Terminals
(Behind Console)

J» 7.25 '
— Vac 1 .
’ . Logic
* ] &V / Supply
Add-On Expan- by 5
-4V sion
Regulator
> BSCA :
Qr 1442
Basic ° . -12v Logic
-4V : Supply
O-—r—— o
Reguiator |— Fuses 2
+6V | . ‘ : L Logs
Regulator Terminal ‘ a Sups
D Block [+ o W )
. (] o
-30v Muiti- g 8‘“—Fuses °
E Regulator g Level [ -} Mult-
' o upply | © fo) Level
b3 8 Supply
[ 4
Blower | © _ O CcB1 (o}
i Fuses % IMam Line 9
Voitage Test Poums/ ) \/
) ‘ . Primary Power 1/0 Power
. RIGHT SIDE - Seauence LEFT SIDE

Control Box
Figure 6-3. CPU Power Supplies (Early Design)

K

6-2
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4V 0V Detection
SMS Card -

Power Supply Mounting Plate
(BSCA-Medium Speed or 1442)
—12V Power Supply**
(BSCA-Medium Speed)

Bulk Power Supply 2

Voltage Distribution
Brass Plates ‘
{ZB522) \

—4V S0A Add-On Redtilator .
’ Transtormer (200 Vac Input)

. World Trade Machines

/T"J ’ Sequence Panel Assembly
—4V 656A Regulator { . 5
‘ / L . V Test Points

Power Control Box

+6V 25A Regulator*

—30V 9.5A Regulator
Label

Filter
5232826

FRONT /’/"' . Bulk Power Supply 1

. Fan Assembly
Cunsole and A Gate Removed Filter

2590287°**

-

* Replaced with a +6V 40A regulator when the +6V expansion supply is installed.

** Replaced with a 12V supply when the MLTA 1s installed.

*

.

*** Finger guard (7369722} replaces filter when the bulk power supply istinstalled.

e Figure 6-4. CPU Power Supplies (Redesign Power Control)

S410MM * 6-3
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.o /
o Early Design Bulk Supply . / M )

' |l

Basic -4V AL T T P

Regulator

+6V

Regutator
Basic Logic
and Memory
Bulk Supply

-30V

Regulator —

,l‘
B 4

BloWer —— =0 " b '
a0 ) . Multi-Level
. Supply

Basic Logic
and Memory
Bulk Supply

. Multi-Level
Supply

Figure 6-5. Number 1 Logic and Memory Bulk Supply

.

6-4 (1/71)
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* File
P1 P2 Write BSCA
off Off Off On
) ,
- Oftf
On ; On On Loca -
» . Test
110 Parity | Storage Addr | Addr I/O\-
Check Check | Test increm | Compare Overlap
Stop Run Run Off Stop Oftf
Run Stop Step n Run On
System Check s BSCA
Reset Reset Step \
R 19

Address
Compare

E]IED@

(CE USE METER)

Normal!
IAR XR1
ARR XR2
OFF — — OFF
LSR Display
Selector

Test
Display
Stor
Alter __
Stor
Alter _
SAR

Precess Step

T /— Instr
Machine

= Cycle

— Clock

CE Mode Selector

Figure 6-6. CF Control Parfl

Cl2
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Appendix A. Special Circuits

There are no special circuits in the 5410 CPU.
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‘Appendix B. World Trade

/
The input power requirements for World Trade machines
are as follows:

50 Hertz—200, 220, @85, 380, and 408Vac.

Appendix B (1/7D)

Cil6



	a01
	a02
	a03
	a04
	a05
	a06
	a07
	a08
	a09
	a10
	a11
	a12
	a13
	a14
	a15
	a16
	a17
	a18
	b01
	b02
	b03
	b04
	b05
	b06
	b07
	b08
	b09
	b10
	b11
	b12
	b13
	b14
	b15
	b16
	b17
	b18
	c01
	c02
	c03
	c04
	c05
	c06
	c07
	c08
	c09
	c10
	c11
	c12
	c13
	c14
	c15
	c16

