




































































































































































Pressure Hex Screw  Knurled Nut  Upper Drive
(one of four) (one of two)  Connector

Uil 'RWW///ZWWZM_/%/}M 2
) ) 25 ) oL ot

Retaining Screw
(one of two)

Corner Hex Screw
(one of four)

Retoining Screws Torque Screws
(six of twelve) (six of twelve)

Do Not Touch! (Numbers refer fo
Torque Sequence)

Pressure Plate

(one of six)
Retaining Screw.
(one of two)
Pressure Hex Screw  Spider Lower Drive
(one of four) Connector
Figure 4-14. ROS Pressre Spider and Torque Sequence
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3. Immediately place bit plane over the two center studs,
Mylar side against sense plane, with aligament hole up
and slot down. Gently press copper land around upper
alignment hole flat against sense plane and then do
same for lower slot. (Upper hole provides both
horizontal and vertical alignment; lower slot provides

only horizontal alignment.) Bit plane must be flat
against sense plane. Check registration at top and
bottom of bit planc. Drive line flag must completely
cover sense line at both top and bottom of bit plane.
(Use sense line for bit O upper and bit 90 upper for this
check.) If the registration is not correct, push the bit
plane up as far as possible. Ifthe registration cannot be
corrected, replace the bit plane and check registration
again. IF it s still incorrect, contact the plant through
your area office.

. Install both upper and lower drive connector pressure
bars with the two retaining screws on each. Do not
tighten pressure hex screws. Recheck that bit plane is
flat against sense plane and that registration s correct.

IS

Note: Clean the rubber surface of the pressure bars
before instalation.

. Install rubber pressure pad over the two center studs.
While holding rubber pressure pad in position, place
spider and pressure plate assembly over the two center
studs.

. With slight upward pressure on spider, align it with
comer hex screw holes. Install the four corner hex
s, bt d it rrighan ot bty
are bottomed anc

. nstall he o ke uts,but tghten them no more

than fingertight.

P

®

428 (110)

. Remove the two retai

=

&

CAUTION
The two knurled nuts must be installed before
torqueing and must not be more than ingertight o the
spider may fracture as it is loaded.

. Using torque wrench (PN 461450), tighten the 12

torque screws to 2vinch pounds n the sequence shown
in Figure 4-14

. In the same sequence, tighten torque screws 1-8, 11,

and 12 to 4-1/2 inch-pounds and tighten torque screws
9and 10 to 3-1/2 inch-pounds.

- In the same sequence, check that torque on torque

screws 1-8, 11, and 12 is within 4 to  inch-pounds
and that torque on 9 and 10 s within 3 to 4
inch-pounds. If any torque screw is not in required
range, retorque in same sequence, and recheck

ing screws on both upper and
lower drive connector pressure bars.

. Check horizontal alignment of bit plane drive line

connector tabs with tabs on terminating resistor card at
top of plane and tabs of drive card at bottom of plane.
Both cards may be shifted horizontally for alignment
with. bitplane tabs by loosening the two hold-down
screws i each.

Check vertical position of drive connector board. Drive
tabs on board must be visible below bit plane. If tabs
are completely covered by bit plane, drive board
should be moved down as far as possible. If this
adjustment cannot meet position requirements, board
should be replaced. A temporary repair can be made by
placing tape over diagonal land patterns on drive board.

. Install both upper and lower drive connector pressure

‘bars with the two retaining screws on cach.

Tighten the four pressure hex screws on each pressure
bar until they are bottomed and snug. Do not
overtighten.



SECTION 4. SERVICE AIDS

This section com s a collection of miscellareous service
aids which may point out a troubleshooting approach 1o a
paricalr probim when FLT: and diagnostics have not
isolated the trouble. To help maintenance personnel work
more cffectively, some common troubleshooting pitfalls are
called out here, together with positive suggestions for
avoiding them:

1. Make full use of console indicators. Much time can be
lost by scoping points which are already indicated on
the console. Lamp test should be used often to avoid
being misled by burned out indicator lamps.

2 Determine ey whether the troube is broxd o«

50 that as much circuitry as possible can be

% ln!\nd of proceeding block by block, choose scoping
points 5o that the suspected circuitry is cut in half.

4. Keep the approach to a trouble as simple as possible by
seeking the simplest operation that will fail. Do not
ey in long innction loops by hand f suchloos e
avail the diagnosti

5. When no progress is being made, recheck the most
basic assumptions. For example, the original sympiom
‘may no longer be present or it may have been a result
of an error in ﬂpﬂ'llul[ procedure. Some common
operator ertors are given here

a.  RATE switch not in PROCESS

b, Incorrect parity in generaly pulm or foating-

point registers.

‘Wait bit on in current PSW.

Program interrupt with no program new PSW

stored. The IC contains 8 or A since the blank new

PSW itself causes a program interrupt when no
lid instructions are at location zero in storage.

Program interrupt commonly caused by specifica-

tion error in instruction or by incorrect protect

key in current PSW while executing store-type

fficult to isolate, consider the more
possibilities. More than one trouble may be
pmenl or, less likely, more than one failing com-

10. To loop a program, use ADDRESS COMPARE, LOOP
(heading 2.1.6, item 7) instead of modifying the
program.

4.14 STOP-LOOP FAILURES

Failures which occur during the stop loop may be isolated
while_ope ine. speed, using the following

1. Set ROS ADDRESS switch to STOP position.

2. Set ROS ADR COMPARE switches to address of first
block of stop loop. (Refer to QY041.)

. Depress SYSTEM RESET. PROSARA or PROSARB
(depending on the PREV ADR A indicator) contains
address stopped on. Address of next block to be
executed is in ROSAR and must agee with next address
shown in CLD.

- 1f o error oceurs, repeat steps 2 and 3 using sequential
ROS addresses in stop loop until an error or wrong
branch oceurs.

IS

4.5 CE CHECKS; DETERMINING FAILING
YCLE

When a CE check occurs while operating in Check Stop
mode, the CE clock stops after exccution of the ROS cycle
in which the error trigger is set. The cycle in error is
indicated differently for ROS parity checks and adder
checks. For example, if the previous ROS address is in
PROSARA (per the PREV ADR A trigger), the address of
the failing ROS cycle in PROSARB for an adder check. Use
Figure 4-15 to determine the ROS address corresponding to
the cyele in which the failure occurred.

4.16 CE TROUBL FLOWCHARTS

7. Severa seemingy unrelated symptoms can reul from
4 loose card or a loose flat cable connector.

8. An intermittent problem may be caused more fre-
quently with voltage bias or frequency alteration.

9. If program looping is difficult because of a result from
a failure, ground an appropriate pin to climinate

result.

Refer to the following flowcharts for  troubleshooting
mrc el the CE:

E-Register Parity Checks

r\;m o Multiplier Decode Parity Checks

Figure 4-18 Serial Adder Full-Sum Checks

Figure 4-19. Parallel Adder Half.Sum Checks
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Duplicote faling
insrction n dota

Figure 416, E-Register Pasity Check Troubleshooting.
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Figure 4-17. MPLR Decode Parity Check Troubleshoo!
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Figure 4-18. Seral Adder Full-Sum Check Troubleshooting
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4.17 REPETITION OF SELECTED ROS WORD

When the CE is not in the stop loop, the ROS TRANSFER

pushbutton is not operative. It is often useful to repeat a

ROS word when not in the stop loop; eg., after having

single-cycled up to a specific ROS address. This would

normally be done when the results from the ROS word to

be repeated are dependent upon the iunsnnm of previous

ROS words. The following procedure may be u

1. Set up address of desired ROS word in KDS ADDRESS
COMPARE switches.

2. Place ROS ADDRESS switch in RPT position.

3. Place RATE switch in PROCESS.

4. Depress START. Desired ROS word is now being
repeated.

4.18 CLEARING WAIT BIT

Three methods of clearing the wait bit i the current PSW

are given here:

1. Store all zeroes in storage location zero and depress PSW
RESTART.

2 M v B o ROS address 9B4 (PSW bit 0 to

39).
3.The following method clears the wait bit without
exccuting any instructions:
4. Depress STOP.
b. Place RATE switch in INSTRUCTION STEP.
c. Ensure that bit 14 of word at storage location zero is
azero.
. Depress PSW m—xmu'
Depress SYSTEM
Place RATE switch in I’ROCESS

moa

4.19 DETERMINING TRIGGER BEING
TESTED BY FLT

b Tl el il g st

BUFFER 1 indicat
O =buter 100
Off = buffer at 200

Observe MASK and MCW (108 or 208):

. MASK indicates which bit in scanned out word is
being tested.

b. MSW (21-25) indicates which word will scan out to
T. (The field is treated as a five-bit binary counter;
eg, 10011 = word 19) Refer to LADS pages
A6521-A6561 to determine which triggers will scan

. MCW(4), the LETHF trigger, determines which word
of doubleword will scan out to T:
On =i

Off = bits 32-63

d. MCW(7), ERSLT trigger, determines whether scanned

out trigger should be on or off.
3. The test may be restarted, after examining buffers, as

follows:

a. TEST MODE switch to FLT and REPEAT.

b. Set up ROS address AD2 in ROS ADDRESS COM-
PARE switches.

c. Depress ROS TRANSFER.

420 REPETITIVE CONSOLE PUSHBUTTON
OPERATION

‘The operation of some console pushbuttons can be made
repetitive by installing a jumper from 02C-B4L2DO04 (logic
page DSI22) to ground and holding the pushbutton
depressed. pushbuttons are _affected:
srmu: DISPLAY, SET IC, START, and ROS TRANS-

A 16-ms pulsed operation can be obtained from these
pushbuttons by adding a jumper from 02A-C2D6DO4 (logic:
page ID6OI) to 02E-E2F7D04 (logic page KWOI1) and
holding the pushbutton depressed.

421 1/0 SCOPING LOOP

The fournstruction loop shown in Figure 420 can b
keyed into storage and is helpful in troubleshooting 1/0
problems. It provides a repetitive SI

1f more than one operation i desired, specify chaining in
the CCWs. If the problem is  control unit hang condition,
it is helpful t0 store the address of the first instruction at
location zero and use PSW RESTART or PULSE MODE. In
the example shown, this address is hex 200.

422 SERVICE TECHNIQUES USING
OSCILLOSCOPE.

The Tektronix* 453 oscilloscope can be used in combina-
tion with the CE latch card (PN S801358) as an input to
SLT logic. This s done by using the +GATE outputs from
the scope as inputs o the high impedance legs of the latch
card. There are two +GATE outputs, one for each trace (A
and B). These gates are active during their associated sweep
and produce 0 to 12V signals. The ~Sync output of the CE
latch card can be dotted with any normal SLT logic circuit
(except long line emitter followers), permitting the 453
gate outputs to control SLT logic.

Two typical examples n! the use of this technique
follow:

“Trademark of TokironTy, Tcomorated.
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Example 1. To impulse an SLT line with a pulse of

‘ontrolled frequency and duration. This can be used for
simulating pushbuttons and resets, stepping counters, and
triggering singleshots.

1. Wire output of +B gate to +high impedance input.

2. Ground reset line of CE latch card.

3. Wire ~Sync output of latch card to SLT line to be
activated. Use as short a wire as possible for this
connection.

. Allow scope 10 auto-

. Place scope in A Intensi

P

d By B mode.

The frequency of the pulse will be determined by the
Asweep speed. The duration will be determined by
Bsweep speed.

Example 2. An output of a ROS field decode is found to be

Tntermittently coming up when it logically should not.
. the same decode line occurs legitimately three

other times while cycli ing loop. The problem is to

find which ROS address is producing the extra decode.

1. Allow original sync to continue (0 trigger Asweep.

2. Place scope in A Intensified By B mode.

3. Position bright spot on scope so it overlaps only the

extra decode.
. Wire output of B gate to +high impedance input of CE
latch card.

. Wire decode line in question to another leg of AND
circut.

Wire ~Sync output to some point that will freeze the

machine. The machine will stop when the extra decode

occurs, and the ROS address backup register will

indicate the ROS word that developed the extra decode.

Another service technique is to use the Add Algebraic
feature as an AND function for internal sync.

S

423 MICROPROGRAM DIAGNOSTIC

The microprogram diagnostic may be used to locate a
fuilure of CE registers or data flow paths. To start the
program, ROS transfer to address FAA (CE must be in state
0 or 1 and in manual mode to ROS transfer). The program
will 100p on itself, alternately using an all 0's and an all I’s
et 8 transfer from one register o another. Set

DRESS key 29 on to cause the program to load data
rmm DATA keys (0-63) instead of using all 0's, all 1's
patterns.

Set CHECK CONTROL switch to STOP position to stop
on an error (dctive only in state 0). Failures show up as
adder checks, local store bus checks, SDBI , E-
register parity errors, ROS parity errors, or multiply decode
parity errors. The following registers and functions are

tested: S, T, A, B, Loaal Store, K, D, IC, F, G, Select,
External, DAR Mask, M, N, Q, R, E, and multiple decode.

" errors occur in Q, R, N, or E registers due to
residual bad parity in Q or LM, set ADDRESS key 30 on to
cause the program to load good parity. The CE must have
an SE configured 1o use this option. Refer to CLD AAQOI..

424 ANALYZING IMPRECISE INTERRUPTS

An imprecise interrupt can be defined as one which does
not provide all the information pertinent to the interrupt.
“This is normal ‘under certain conditions. However, when
imprecise program interrupts occur, it is sometimes difficult
to find the instruction which caused the interrupt. The
following is an example. Given the following coding in
which a store into a protected area is followed by an
unconditional branch:

Location Coding
100 s11,20002)
104 BCF,300

The program old PSW will contain:

Systom mask
Key Greater than zero
AMwP NA
Interruption codo 0004
e 00

NA
Prog Mask NA
Instruction address 200

In this example, the instruction length code (ILC) is
‘unknown, and the instruction address s not pointing to the
instruction following the one which caused the interrupt.
There is no way 10 trace the source of the problem from
this information.

‘The following service technique may be used: float pin
02ECIF4DO4 (logic page KM831). This will cause a
storage address protect (SAP) delay (ROS address 02E)
every time a store is executed.

CAUTION
Do not leave this condition on the CE as it will cause
jobs to run slower than normal.
425 ALD AND CLD INDEX
LADS page A6011 is an index reference for ALDs, and
LADS page AG021 is an index reference for CLD:.

720102 FEMM  (7/70) 437



CHAPTER 5. POWER

This Chapter is divided into two sections: Section 1 sense and switching circuits, bootstrap power supply, and
describes the maintenance procedures for the CE prime battery pack.

power; ., power supplies, regulators, conveNter/inverter. ~ Note: For a detailed theory discussion of CE power, refer
Section 2 describes the maintenance procedures for the CE

to Chapter 2 of 9020 D/E Power Controls and Distribution
battery backup power; ie., battery charge circuts, line  Manual.
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SECTION 1. CE PRIME POWER

Before making changes, resistance measurements, or re-
placements, be sure all power is off and all capacitors are
fully discharged; do not m!y on bleeder resistors. Never
work alone. If in doubt: Don

Figure 51 shows the ac puwer distribution for the CE.
Note that normal power-off does not turn off the 28V
the 24V de sequencing and EPO power, the 25V dc bias
power; or the 115V ac to the convenience outlets. Set CBI
off (primary input) or turn off the primary wall power
switch to remove these voltages.

5.1 VISUAL INSPECTION AND CLEANING

DANGER
Before the CE primary power system is inspected or
cleand, the CE shoud b powexed down and CBI
tripped. Lethal potentials exist within the unit whenever
power is on.

The CE power system is inspected for:

Loose or damaged wiring.

. Burned or pitted contacts on relays and contactors.

. Loose or maladjusted cams on the MC assemblics.

. Dust accumulation. (Dust should be removed with a
vacuum cleaner.)

5.2 MARGINAL CHECKING

‘The marginal checks are performed by running the FLTs
and diagnostic programs with all 6V marginable power
supplis in the CE varied by 5.5V and 6.5V and with ROS
voltage varied to 80% of nominal. The procedure is as
follows

ith the CE in state 0 and the TEST switch in TEST
position, and configured to a subsystem, load applicable
FLT/ROS or diagnostic program.

. Select a gate (GT) or select ROS with the MARGIN/
METER SEL rotary switch.

. Vary the selected voltage with RAISE-LOWER potentio-
meter to limits stated above.

. If FLT/ROS or diagnostic program does not reveal a
malfunctions while operating under marginal voltages,

return the power supply voltages to normal. Rotate

FREQUENCY ALTERATION switch to ENABLE posi-

tion and rerun the tests.

52 ano

5.3 VOLTAGE CHECKS AND ADJUSTMENTS

With the CE in state 0 and the TEST switch in TEST
position, measure the dc voltages at the locations specified
in Table 5-1(a and b). Use 0.5% precision meter. (The
voltage readings at the power supply regulators will be
higher than at the gates.) If any voltage is out of tolerance,
readjust as described in 5.3.1 through 5.33. (These
adjustments are applicable to all power supplies except
ROS For adjustment on the ROS supply, refer to heading

Aﬂu all voltages have been adjusted, the system control

panel voltmeter may be calibrated. Measure all marginal

power supply voltages with the system control panel

voltmeter, and record in Figure C-1 of Appendix C. This

information is for future reference in interpreting the

system control panel voltmeter readings and should be kept
ith the CE.

5.3.1 Regulator Output Adjustment

Set the dc voltages by adjusting the potentiometer on the
Amplifier Assembly card or on the associated panel control
of the marginable regulators. All regulators with a singl
logic pin location listed in Table 5-1 are measured at that
location. Al regulators with more than one logic p
location listed in Table S-1 are measured and adjusted
accroding to the following formula:

H-
s= -2——)4N

where: N = listed nominal voltage
ighest esired o

lowest measured volta

vlage 10 be st 3 the lgi pin with the

highest measured voltage

‘The adjustment procedure for regulators with multiple
pm locations may be implemented (in Table 5-1) as
foll

1 Measur voltgeat cach logepi os

2. Subtract owest volage seading (L) from highest ().

3. Divide result of step 2 by 2.

4. Add result of step 3 o nominal voltage listed (N).

5. Measure voltage at logic pin with highest voltage reading
().
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able §1a). DC Distribution, POU 1

Gminar Bus
Nominal Logie Voltage Measurement

Regulator Output Page Gate Vaitage Retorn Location

st +6vasamp | vaos /D upper 1” " 02c€267811

Eupper 6 5 02E-A1G1€09
2 +3vaoame | vaosz Blower B 7 028.0362003
3 +3vaoamo | vaost Elower 8 7 02€.0362003
=l - avaoame | vaos2 €/ upper 10 9 020£2G7806

/D tower 10 s 02.0362806
pss +3vaoemp | vaos2 Eupper B 7 0268262003
pss. +avaoemp | vaoe2 I upper 4 3 020£267003

/D lower 8 7 02:0362003
ps7 +6vaoamy | A0S E upper 2 " 02€.02G6811

E lower 2 " 026-84G6B11 "+
psg® +6vaoamp | vaOB2 /D tower 1”2 " 0260362811+
psot vasv 20mp | vall o1c8B9A 1 Copacitor | 01C BB OA

c2A
ps10 - avaoamp | vaor2 Aupper 10 9 02A.C1G2806

Alower 10 9 AD3G2606

Bupper 10 9 0288162606

E upper 10 9 02€-81G2808.

E lower 10 9 020362606
psie 18viteme [ yaom /D upper s 5 Gate C/0 upper -
ps12 +avaoeme | vaon2 Alower 12 n 02A-C4G8003
Ps13 +3veoemp | yaom Bupper 8 7 0288162003
Ps14 +3vaoeme | vaor2 Aupper 2 " 024162003
Ps1se +6vaoeme | vaom Bupper 12 n 028162811

Blower 2 " 028.84G6811
Psi6r +6vaoame | vaon2 Aupper 8 7 02AC1G2811°*

Alower 8 7 02A.CAGEBT1
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Table 5-1{b). DC Distrbution, POU 2

Lominar Bus
Nominal Logie i

Roguiator Output Page Gate Voltage Location
Ps1 1340 amp. Ya301 Alower 6 5 0248362003
Bupper 6 5 028.0162003

Blower 6 s 026.04G2003

ps2 -3400mp va30! Blower 0 ] 028.0462806
K 10 9 02K-€262806

L 10 9 021.c262806

ps3 1340 amp vA30! L 8 7 0210262003
pst +340 amp YA K 12 n 02K-C262003
pss* 640 amp YA0! K upper 8 7 02K-C262811
Lupper 2 " 021-C262811

* Marginable regt
U ol vnl(.qﬂmm measurement.
199 may not be insaled.
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6. Adjust potentiometer on Amplifier Assembly card (of
nonmarginable regulators) or on associated panel control
(of marginable regulators) for voltage reading (step 5)
equal to result of step 4 (5).

. Perform adjustments 5.3.2 through 5.3.4 for all margin-
able regulators that require adjustment. It is advised that
all steps be performed for one regulator before pro-
ceeding o the next regulator 1o avoid changing meter
leads.

532 Regulator Overvoltage Trip Adjustment

2. Loosen setscrew of margin control locate collar.

3. Rotate panel control potentiometer until a 46V reading
or the nominal reading for ROS is obtained. (1
nominal reading is determined by procedure in 4.9 and is
recorded on chart of Figure C-1.)

4. Rotate margin control locate collar until MARGIN
ACTIVE indicator goes out. (The follower falls into the
notch on the collar and the switch opens) Tighten
setscrew on collar,

5.4 TROUBL

Overvoltage sensing internal to each regulator is executed
by the Overvoltage/Overcurrent card.

marginal power supplies have an adjustable
assembly to permit an accurate overvoltage trip point.

Adjust as follows:

1. Loosen setscrew of clockwise limit collar on associated
potentiometer (Figure 52, A).

2. Using voltmeter (0.5% or better), measure voltage at
‘appropriate logic pin as listed in Figure 52, B.

3. Rotate panel control shaft until voltage listed in Figure
52, B, under “ax" s obtained.

4. Using a small screwdriver, very slowly decrease potentio-
meter wlling of “ax" assembly on the regulator until
power dro

5. Tum pme) ol o owe g ol sy power

on.

-

533 Voltage Limit Stop Adjustment

Limit stops of voltage RAISE-LOWER potentiometers are
set as follows:
1. Using voltmeter (0.5% or belley). measure voltage at
appropriate logic pin as listed
2. Rotate panel control until vnu..c listed under “Limit
Stop, Upper” is obtained.
setscrew of clockwise limit collar on associated
potentiometer and rotate collar clockwise (as viewed
form front of panel) until pin on collar rests on collar
stop. Tighten setscrew.
Rotate panel control until voltage listed under “limit
Stop, Lower” s obtained.
. Loosen setscrew of counterclockwise limit collar and
rotate collar counterclockwise until pin on collar rests
on collar stop. Tighten setscrew.

e 52,

5.3.4 MARGIN ACTIVE Indicator Switch Adjustment

Adjust the margin control locate collar, shown in Figure

52, A, as follows:

1. Using voltmeter (0.5% or better), measure voltage at
appropriate logic pin as lsted in Figure 5.2, B.

The troubleshooting procedures are described in three
rts: Power Supply Protection Circuits, Converter/
Inverter, and Regulators.

5.4.1 Power Supply Protection Circuits

‘The following paragraphs describe the power supply protec-
tion circiiits used in the CE: circuit interlocks, voltage

nsing circuits, overcurrent sensing circuits, and thermal
sensing circuts.

54.1.1 Voltage Sensing Circuits

The voltage sense relayd (ALD YAI11) are energized when
all dc voltage outputs from the regulators are present. If
one or more of the dc regulators do not have an output,
K10 (+ regulators) or K11 ( regulators) will not be picked
and power will be dropped approximately 10 seconds after
power on was initiated. Use the UNDER VOLTAGE
CHECK switches on the CE power panel to locate the
failing regulator. Each switch isolates the indicated regu-
Iator from the undervoltage sense circuit. Switch off all
UNDER VOLTAGE CHECK switches and cycle power on.
Switch in one regulator at a time until power drops,
ing the faulty unit. Reset the switch to off and
recycle power on. Measure the output voltage of the
regulator to ensure that the latter is not at fault. If it isat
fault, refer to heading 5 4.3 for repair procedures

Overvoltage sensing is intemal to each regulator and is
executed by the Overvoltage/Overcurrent card. Refer to
heading 5.3.2.

54.1.2 Overcurrent Sensing Circuits

An_ overcurrent condition will cause a powerdown se-
quence. An overloaded regulator will be indicated by the
indicator lamp on its Overvoltage/Overcurrent card. Refer
to heading 5.4.3.
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54.1.3 Thermal Sensing Circuits

The CE power panel has thermal trip indicators to signify
the location of an overtemperature condition. When such a
condition exists, check whether there is proper air flow
through the area, fans are running, filters are clean and not
obstructed, and the exhaust area is not blocked. IF the air
flow is proper locate and replace the component that is
overheating. Check for the cause of the overheating. Also
Check the accuracy of the sensing elements; one may have
changed the point at which it opens. The warning thermals
for logic gates are designed to open at 122°F and for PDU
at 130°F. The catastrophic thermals for logic gates are
designed to oepn at 134°F and for PDU at 140°F.

The thermal indicators may be reset by depressing
THERMAL RESET on the CE power panel. If any
indicator does not reset, check the indicator relay and
diode from the reset line (ALD YA022).

542 Converter/Inverter

DANGER
‘The internal circuitry of the converter/inverter is not
; therefore, a lothal

Exercise extreme caution. This potential exists on the
SMS cards, heatsinks, and terminals to the regulators.

For the safety reasons stated above, maintenance s i
10 the following:

1. Fuse and SMS card replacement.

2. SCR gate signal frequency adjustment.

3. Cleaning and checking for loose connections.

4. Air flow checks, including the fan.

5. Replacement of the entire converter/inverter.

Converter/inverter failures almost always show one of
the following symptoms:
imediately when power is applied.
cuit breaker (C/1-CB2) trips almost im-
" mediately when power i a
3. The fuses blow when the load is applied (3 /L3
pic
4. The fuses blow afte operating biely.

“The fist two symptoms imply an m(ﬂmI failure; the third,
excessive regulator loading; and the fourth, a thermal
condition. Upon the appearance of any ofthese symptoms,
be sure the power is off and then replace the fuses.

CAUTION
Always replace both fuses at the same time with
high-speed, 50-amp, form 101 fuses, PN 5261451

With power still off, check the SCR gate signals and
verify that the fan is running, the air input is not
obstructed, and the exhaust area is not blocked.

e SCR gate signals are generated with the 28V ac bias
power source and are observed with normal power off.
Remove the cover over the SMS cards. Set the oscilloscope
10 add the inputs algebraically and invert input B. (Input B
becomes the reference.) Observe the waveshapes shown in
Figure 5-3 at the test points noted. The card in J9-2 drives
SCRI, SCRS, and SCRG. The card in J9-3 drives SCR2,
SCR3, and SCR4. IF the frequency is not 2500 Hz (400
usec, leading edge o leading edge), adjust the potentio-
meter on the Magnetic Oscillator card in J9-1. Replace the
cards if these tolerances are not me

If the SCR gate signals are normal and the symptoms
still exist, remove the entire regulator load (P2, P3, P4, and
PS) and then cycle power or

I the symptoms still exist, replace the entire converter/
inverter (heading 5.5.1). If symptoms do not exist, replace
the regulator connectors, one at a time, cycling power each
time, until the symptoms reappear. See Figure 54 to
determine which regulators are powered by the connectors.

Once the connector has been identified, disconnect the
regulators supplied by it. Be sue all power is off.
Reconnect the regulators, one at a time, cycling power each
time, until the faulty regulator s isolated. Refer to heading
5.4.3 to isolate regulator malfunctions.

If trouble cannot be traced to a regulator malfunction,
measure the 25V dc bias voltage [C/I-TBI4 (positive) and
5 (negative)) . I the bias is off, check the 28V ac input, the
Rectifier cards in 194 and J9-6, and the Contactor Driver
card in J9-8. The GATES ON indicator should be on. If the
bias is on, with the correct polarity, inspect the contactors
for dit or oxide; burnish the contacts, if necessary. [C/1K2
picks when C1-C8 have charged to a total potential of
approximately 150V de. C/IK1 and K3 pick as C/IK2
transfers. C1~C8 surge protection resistors (R12, RI3, and
RI4) are shorted by C/IK1 contacts. C/I-K3 contacts apply
the load to the C/L.]

543 Regulators

DANGER

The input terminals of the regulators are not isolated
from the power source; therefore, a lethal potential to
ground is present whenever power is on. Exercise
extreme caution,

‘The power supply regulators are floating supplies and must
not be grounded o the frame. The regulators are isolated
by two captive mounting screws in nylon standoffs on each
regulator. If possible, limit maintenance to the following:
1. SMS card replacement

2. Output voltage adjustment.
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3. Cleaning and checking for loose connections.
4. Air flow checks
5. Resistance measurements.

Be sure that all power is off and all capacitors are fully
discharged; do not rely on the bleeder resistors. Two types
of regulators are used in the CE. One is the SCR-controlled
output; the other is the magaeticamplifier-controlled out-
put. The 18V de ROS regulator (PSI1) is of the first type;
the others are of the second type.

54.3.1 SCR Regulator

A regulator malfunction may be due to an undervoltage,
overvoltage, or overcurrent condition. If an undervoltage
condition exists within the regulator, proceed s follows:

1. Tum off power.

2. Replace Magnetic Amplifier card (socket A), cycle
‘power, and check for normal output.

. Replace Differential Amplifier card (socket B), cycle
power, and check for normal outp

. Turn off power and set CBI of.

. Remove the three SMS cards.

Remove all cables at output_positive and negative

terminals, including jumpers to T!

. Make resistance measurements between points shown in
Figure 5-5. Be sure capacitors are fully discharged by
measuring voltages at these points first. Use R x 1 scale
for resistance measurements.

s

Note: Remember that a good diode has high resistance
direction only, but a good SCR has high
resistance in both directions.

If an overvoltage or overcurrent cond

the regulator, proceed s follows:

. Tum off power

. Replace Overcurrent/Overvoltage card, cycle power, and
check for normal output. If power remains up and is
normal, check reed relay on old card to see if improper
seating and poor contact made card fail. If power drops,
proceed as described for undervoltage condition above.

Replace the regulator if the failing component(s) is not
nd.

5432 Magnetic-Amplifier Regulator

A regulator malfunction may be due to an undervoltage,
overvoltage, or overcurrent condition. If an undervoltage
condition exists within the regulator, proceed as follows:

1. Tum off power.

s12 (010

2. Replace Amplifier Assembly card, cycle power, and
check for normal output.

3. Tum off power and set CBI off.

4. Remove both SMS card:

5. Remove all cables at output_positive and negative
terminals, including jumpers to TB1.

cables 10 TBI-6.

7. Make resistance measurements between points shown in
Figure 5:6. Use that corresponds to type of
regulator under test. Be sure capacitors are fully dis-
charged by measuring voltages at these points first. Use
R 1 scale for resistance measurements.

I an overvoltage or overcurrent condition exists within

the regulator, proceed as follows:

- Turn off power.

2. Replace Ovcrcumnl/()vclvoluge card, cycle power, and
check for normal output. If power remains up and is
normal, check reed lzliy on old card to see if improper
seating and poor contact made card fail. If power drops,
proceed as described for undervoltage condition above.

Replace the regulator if the faling component(s) is not
und.

5.5 REPLACEMENT
5.5.1 Converter/Inverter Replacement

To replace the converter/inverter:

1. Turn off wall primary power switch. Al power in CPU
‘must be off.

2. As a precaution, set CBI off.

3. Measure voltage across capacitors to be sure bleeder
resistors have reduced voltage to a safe level, preferably
ov.

4. Remove P1 through P6.

DANGER
lnmm/conmm power supply, PN 5703200, should
not be installed or removed before partially dis-

mmhnng the unit. The total weight of the supply is
153 pounds. Proper safety procedures require that the
unit be disassembled to reduce the weight of each unit
bélifted to a safe amount.

(left box) and
(right box) from assembly by disconnecting necessary
wiring, removing metal stops (one at each bottom and
one at each top), and sliding section out of inverter/
converter assembly. Always remove inverter section
(right side) before converter section. Always install
converter unit before inverter unt.




6. Stand assembly on a dolly and roll it away from frame.
Do not attempt to carry it

7. Reverse  this. procedure to_ install converterfinverter
assembly.

5.5.2 Regulator Replacement

To replace the regulator:
1. Tur off wall primary power switch.
2. Asa precaution, trip CBI.

3. Remove terminal strip safety shields.

4. Bleed filter capacitors. Disconnect jumper wires con-
nected to filter capacitors.

5. Disconnect and tag each external cable lead for reinstal-

ion.

6. Remove captive mounting screws from nylon standoffs.
Remove bottom screw first, then top. Note that these
‘mounting screws are located at rear of regulators.

7. Lift out regulator.

8. Reverse this procedure to install regulator assembly.
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DANGER

Use extreme care when working in the area of the
battery packs. Lethal voltages are present. Before per-
forming any of the tests or procedures on this page, read

DDANGER notice at the start of this section.

SECTION 2. CE BATTERY BACKUP POWER

DANGER
‘The full dc potential of the batteries is available across
the red and black binding posts on the metal power-
control box (inside the battery cabinet) when both
battery switches are on and 24V de is applied to the
EPO contactor coil. This voltage ranges from 300V to
350V d and can result in a dangerous electrical sh

Interrupting the 24V dc to the contactor coil, turning
off both battery switches, or removal of the pull-type
fuse holder removes the battery potential from the
binding posts. However, if J1 is connected and the
charger is active, full charger potential (450V~S00V de)
s present at the binding posts even when the battery
switches and contactor are inactive and the pull switch is

out.

Internal 1o the battery packages beyond the protec-
tion of the OFF/ON switch, plastic shields PN 5447517,
5447518, and 5447519 (see heading 5.12.1) must be
used for assembly, disassembly, or cell testing since
nominal voltages in the range of 160V dc are always
present. The caution to be observed when the cells of
the battery package are exposed cannot be overempha-
sized. When using the insulated nut driver, avoid bridging
adjacent terminals with the exposed metal end. When
working on a battery pack, use the procedure described
under heading 5.12.4, items 1, 2, and 3, to reduce the
potential between any two adjacent trays to 25V. Safety
glasses must be worn at all times.

Battery backup power is provided by a battery package
which includes two packs of nickel-cadmium cell, a battery
charger, and an EPO contactor assembly. The batteries are
designed to maintain the CE on battery power for 6.5
seconds after a mainline power failure. The battery charger
provides a 150-ma charge current to maintain the batteries
in a fullcharge condition. The EPO contactor assembly
isolates the battery power from the rest of the SE in the
event of an EPO condition.

‘The battery pack (PN 5713548) consists of 13 battery
trays (PN 5713500) of 10 cells each. One battery pack has
all 13 of these trays wired in series; the other battery pack
(PN 5713549) has 12 of the trays in series. The
unused tray may be used for spare cells if necessary. The
bottom terminals of the OFF/ON switch connect to the
ends of the series-wired battery. The top switch terminals
connect (o the external battery cable and are not at battery
potential when the switch i in the OFF position. Refer to
Figures 5-7 through 5.9.

5.6 BATTERY CHARGE REQUIREMENTS.

For each period onbattery, a charge time equal to 300
times the on-battery time is required 1o recharge the
batteries. The CE must not repeatedly be placed on-battery
for more than  total time of 14 seconds without sufficient
recharge time. Otherwise, battery damage may result.

1f a battery pack, a tray, or cellsin the battery pack are
replaced, the CE must not be placed on-battery until
sufficient time has passed for all cell to reach a full charge.
‘The recommended time is 24 hours. Failure to allow. all
cells 10 reach an equal state of charge can lead to their
destruction, with a resultant lower level of charge.

5.7 BATTERY CHARGING RATE

Refer to Figure 5-10 for a description of battery charge
circuitry. The battery charging rate is adjusted as follows:

DANGER

High voltage s present on the cards in the charger.
Battery charger circuits are not referenced to machine de
or frame ground.
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DANGER

Use extreme care when working in the area of the

battery packs. Lethal voltages are present.

Before per-

forming any of the tests or procedures on this page, read

DANGER notice at the start of this sec

1. Turn off unit power.

2. Remove battery package cover.

3. Turn both battery pack toggle switches to OFF.

4. Remove pull-type fuse holder.

5. Connect a de voltmeter (at least 1% accuracy) across
100-0hm, 2Swatt resistor R2. (refer to logic page
YAQ08).

DANGER

IResmel R2 may have reached a high temperature
because of battery charger operation.

6. Insert fuse holder, and tum battery-pack togele
switches o

7. Bring up unit power.

8. Adjust potentiometer on card PN 374863 (card socket
B) for a reading of 16V on the voltmeter. This provides
an average charging rate of 150 ma.

9. Turn off unit power.

10. Turn both battery-pack toggle switches to OFF.

11. Remove fuse holder.

12. Remove voltmeter leads.
13. Insert fuse holder.

14. Turn battery-pack toggle s
15. Bring up unit power.

5.8 BATTERY CHARGE INDICATOR

Proper charger operation is indicated by the glow of the left

electrode (as viewed through the Plexiglas* window) on the

neon indicator located below the SOamp fuse. Improper

operation is indicated as follows:

11f only the right electrode glows, current flow is in
wrong_direction. Check CRI through CR4 of the
cha

er.

If both electrodes glow, alternating current is indicated.
Check CRI through CRd.

. If neither electrode glows, no charge is indicated. Change
charger circuit card, check CRI through CR4, and check
for open SCR 2.

. 1f indicator glows with extreme brightness, the charging
rate is 100 high. SCR 2 is shorted.

Note: Nickel-cadmium cells lose some of their ability to
deliver full load current on demand if they are not

femark of Rohm and Haas Company

sS4 ano

loaded periodically. To prevent this loss of load cap-
ability, the CE should be placed on batery within 30
days after the last battery load requirement.

59 BATTERY PACK TEST SCHEDULE

1. Perform h:ucry pack test at four-week intervals. See
heading 5.1

2. Perform mdmdual iy only when

served. See heading

3. Check appearance o teminl every three months. If
deposits appear around terminals, it is ible to
vacuum these deposits, using  plastic or rubber brush
attachment.

ilure is ob-

5.10 BATTERY PACK TEST

Figute 5-11 is provided fm bt location reference.
1. Remove CE m:
2. Remove cover from bauery assembly 10 expose bind-

ing posts on metal power control box (inside battery
inet).

3. Turn toggle switches on both battery packs to OFF.

4. Using a voltmeter capable of measuring SO0V de,
connect positive lead to red terminal and negative lead
0 black terminal.

5. Turn toggle s ON.

6. The voltage indicated should be within the range of
289V t0 350V de.

Note: The 289V minimum assumes that the batteries have
not been charged for any significant time. After bateries
have been on charge at 150 ma for 24 hours, the minimum
noload voltage must be 320V de. If the minimum voltage is
below 320V, allow at least a 24-hour charge period and
retest. Do not proceed until this requirement can be met.
If, after a 24-hour charge period (see heading 5.8 for proper
charge indication) the 320V dc minimum cannot be met,
proceed to heading 5.11.

7. With meter remaining attached, turn on CE power.

8. Load and continuously execute any diagnostic routine.

9. Place TEST switch at normal position and, while
exccuting routine, interrupt the 208V ac, 3-phase
supply to the CE by flipping the main line CB off and
leaving off.
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DANGER

Use extreme care when working in the area of the
battery packs. Lethal voltages are present. Before per-

forming any of the tests or procedures on this page,

read

DANGER notice at the start of this section.

H

Observe that power stays up for 6.5 + 0.5 seconds, as
shown by ON BAT indicator on power control panel.

. Check that, after 6.5 * 0.5 seconds power sequences
down and ON BAT indicator turns off.

Note: To change the on-battery time, rotate knob on K23
(on-battery timer) clockwise 1o increase on-battery time.
Refer to ALD YAQ04 for the location of K23.

13- s ot O sl w0 500 COMP it

bserve voltage levels stated in step 6.

13, an main line CB off and, quickly, on again.

14. Check that unit remains onbattery for the 6.5 +
0.5:second timer duration, as indicated by ON BAT
indicator. Then switch back to main line power.

15. Observe meter indication during the on-battery se-
quence. The output of the assembly must not fall to
less than 250V de before timeout ends. Allow on-
battery sequence to proceed o full timeout, A lesser
voltage is an indication of improper or insufficient
charging or of weak battery cell. If the minimum load
output voltage i less than 250V de, allow sufficient
charge time (see heading 5.6) and repeat this test. If,
upon repeating the test, a voltage less than 250V dc is
again observed, proceed to heading 5.12.

. Tum off CE power and battery switches. Remove

meter leads.

Turn on battery switches, and restore battery packsge

cover

S

18, Restore CE power.

5.11 BATTERY TRAY TEST

Note: This procedure should be performed only if a failure
is observed in the procedure described under heading 5.10.
Read DANGER notice at the start of this section before
proceeding with test.

1. Tum off CE power.
2. Remove battery package cover.

3.Tum off battery pack switches, and remove the
pullype fuse holder.

526 (110)

4. Remove battery-pack ground strap.
5. Remove side stop screw, if installed,
6. Pull out battery pack until slides lock.

7. Remove top cover from battery pack, using extreme
caution to prevent shorting the battery terminals under

DANGER
rve extreme caution. A live battery circuit voltage
of about 160V d exists beneath cover.

8. 15 on top of
only one battery tray s exposed (306 e of plasic
covers under heading 5.12.1).

. Remove the links connecting trays 2-9 and 6-13. This
divides the pack so that the voltage between adjacent
trays is 25V dc.

. With a voltmeter, measure the tray potentials across the
extreme terminals of each tray of 10 cells each. The
potential should not be less than 11.5V dc. (The tray
that is not connected in the one batery pack will not
conform to this.) If the tray potential is sufficient,
individual “cel rement in the tray is neither
necessary nor desirable. If the tray potential is lower
than 1.5V dc, either the bad tray or bad cell may be
replaced as described under headings 5.13.3 and 5.124.
Cell voltage should be at least 1.15V dc.

s

Note: To service the rear cells on a bottom pack, release the.
“Slide T luckl and slide the pack out an additional inch. Do not
pull the assembly beyond the limitations of the slide.

11. Replace battery pack cove

12 Uniock both sides, and retum battery pack to opera-
tional position.

13. Install ground strap.

14. Install slide stop screw, if previously installed.

15. Plug in the pull-type fuse holder.

16. Turn on both battery switches.

17. Replace battery package cover.

18. Turn CE power on.

For cell removal procedure, sec heading 5.12.4.



DANGER

Use extreme care when working in the area of the
battery packs. Lethal voltages are present. Before per-
forming any of the tests or procedures on this page, read

DDANGER notice at the start of this section.

5.12 MAJOR BATTERY PACK MAINTENANCE

DANGER
If the battery pack requires major maintenance, e.g.,
replacement of cells in several trays, the 13 trays of 10
cells each should be electrically disconnected from each
other. This reduces the potential to 12,5V per tray;
since there are no interconnections, this is the
maximum voltage exposure. Follow the maintenance
procedure described below when disconnecting any cell
terminal.

5.12.1 Use of Special Tools

1. The insulated 5/16-4nch nutdriver (PN 5447531) is for
use on the cell terminals inside the battery packs. Care
should be exercised to prevent bridging adjacent ter-
minals with the exposed metal end.

The three plastic covers are used to cover all but one
tray inside the battery pack. Each plastic cover is
designed to cover a specific number of trays:

The 8:1/16 x 14-inch cover (PN 5447517) covers six

trays.
The 525/64 x 14-inch cover (PN 5447519) covers
four trays.

The 5:25/64 x 14inch “L” cover (PN 5447518)
covers three trays.

The following description refers to these covers by the
number of trays covered.

Note: The six-tray cover also has a slot which is used to
remove links between trays 2 and 9 and between trays 6
d 13,

a. Refer to Figure -1 for tray identification.
b. The six-tray cover contains a notch in one edge to
clear the twistdock fastener. The three-tray cover
contains two notches in one side and one notch in the
opposite side to clear the twistock fastener.
¢. To gain access to trays 1,2, 8, 0r 9, place the six-tray
coms o tays 5, 4, 5, 10, 1, nd 12 ed the
foustey corer ot 7,12, 13, s
ee-tray cover can be placed so that only one e
mys(l 2,8,0r9) s exposed.

d. To gain access to trays 6, 7, 13, or 14, interchange
the four-tray cover with the three-tray cover of step
c

€. To gain access 10 trays 3, 4, 10, or 11, place the
sixctray cover over trays S, 6, 7, 12, 13, and 14 and
the four-tray cover over trays 1, 2, 8, and 9. The
three-tray cover can now be placed to expose only
one tray (3,4, 10, or 11).

f. To gain access to trays 4, 5, 11, or 12, place the
six-tray cover over trays 1,2, 3, 8,9, and 10 and the
fourtray cover over trays 6, 7, 13, and 14. The
three-tray cover can now be placed t0 expose only
one tray (4,5, 11,0r 12).

5.12.2 Battery Pack Removal and Replacement

1. Remove two screws holding front cover, and remove
front cover from battery package.
2 'l\lm mujc switches on both battery packs o OFF

3. Remore twistlock fstenes, nd remon top cover from

4. Disconnect ground straps.

5. Disconnect cable from toggle switch terminals, re-
cording polarity for later reconnection.

6. Replace top cover.

7. Release both slide locks, and pull battery pack out
until it is clear of slides.

DANGER
Battery pack weight exceeds 70 pounds. Normal safety
practices must be adhered to.

8. Ensure that toggle switch is in OFF position in
replacement pack.

9. Align slide assemblies and slide battery pack in unil it

10. Remove top cover.

11. Connect cable to toggle switch terminals. Observe
polarity. Make sure toggle switches are in OFF posi-
tion.

12. Replace top cover.

13. Replace pull-type fuse holder.

14. Tum both toggle switches to ON position.

15. Replace front cover by means of two screws.

16. Restore machine power.
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DANGER

Use extreme care when working in the area of the
battery packs. Lethal voltages are present. Before per-
forming any of the tests or procedures on this page, read

DDANGER notice at the start of this section.

If any cells have been replaced, batteries should be charged
for 24 hours before performing an on-battery test, Battery
damage may result by going on-battery with cells that are
not fully charged.

5.12.3 Tray Removal and Replacement

Note: An entire battery pack may be removed for tray or
cell replacement.

1. Peform steps 1 through 4 under heading 5.12.2.

2.To remove a tray, position plastic covers so that
connecting trays are exposed one at a time. Remove the
links from connecting trays. Lift entire tray clear of
battery pack. Observe polarity for replacement later.

3. Replace tray by sliding tray into position in battery
pack. Observe polarity. Bolt connecting links 1o con-
e s e, paic comn lo.cone the other
tray:

5.124 Cell Removal and Replacement

Note: If several trays in one battery pack are found 10 be
bad (see heading 5.1), it may be more desirable to replace
the entire pack (see heading 5.12.2). If site limitations
require that the pack be serviced, follow the procedure for
individual cell removal and replacement.

1. Upon isolating a battery failure to a pack, place six-tray
cover over trays 1,2, 3, 8,9, and 10 5o that the slot is
over the 2.9 link (Figure 5-12). Place other covers to
cover all other trays. Remove 2-9 link.

2. Reposition covers so that six-tray cover is over trays 5,
7, 12, and 14 and the slot is over 6-13 link. Place

other covers to cover all other trays. Remove 6-13 link.

There is now no potential higher than 25V between any

two adjacent trays.

Place plastic covers so that only the defective tray is

exposed. There is now only 12.5V exposed.

. Measure individual cells of tray. They should not

measure less than 1.15V de with no load.

Remove any defective cell found from the previous test

by unbolting connecting links from defective cell and

sliding cell out of tray. Observe polarity.

>

B

528 (17100

7. Replace removed cell by sliding in a new cell from the
spare tray or from a tray in stock and bolting the links
back in place. Observe polarity.

Note: In the case of a rear cell on the bottom tray, it may
‘be necessary to release the slide locks and slide the battery
pack out an additional inch. Care should be exercised to
prevent pulling the tray beyond the limitations of the slide
assembly.

5.13 BATTERY BACKUP CUT-IN

DANGER
The secondary winding (end-tond) of the charger
transformer contains the highest voltage in the assembly.
Unloaded, this can be as high as 897V Other
points in the circuitry are electrically “hot” with respect
to chassis ground. Removal of both J2 and prime power
ensures that the package s free from voltage.

Battery “cutin” is brought about by a prime power failure.
Confirmation of battery cutin is obtained by measuring
continuity across TB-5, connections 9 and 10. (Reed relay
contacts close.)

Note: The sensing circuitry blocks battery backup cutin

‘during the rollnwin

1. Power-on seque

2 CE insate 0 and TEST swich st (0 TEST position.

3. Power-off sequence caused by a thermal, an OV/OC, or a
regulator undervoltage condition.

4. EPO/MPO power-off sequence.

5.14 LINE SENSE AND
SWITCHING CIRCUIT

Refer to Figure 5-13 for a description of the ling sene and
switching circuit. This circui is adjusted as follows:
1. Tumn off unit power.
2. Tum both battery-pack toggle switches to OFF.
3. Remove pulltype fuse holder.
4. Remove sense card (PN 374862) from card socket A of
battery charger box. Insert card extender in socket, and
install card in extender.



D e S gy S
H

Merginal

Volloge Seme
(Wingirg 1)

ol
Veltage Some
Winding 3

Canvertr/invrter
W

Boahiro Power
Conwl Voltoge

(Connol Vaoge)

See Figur 1-14)

24V de 10 Line Sove
Switching Circut
Sanice Voikoge)
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DANGER
Use extreme care when working in the area of the
battery packs. Lethal voltages are present. Before per-

forming any of the tests or procedures on this page, read
n

DDANGER notice at the start of this s

DANGER
High voltage is present on the cards in the battery
charger and sense circuit. Sense clrcuits are not
referenced to machine dc o frame ground.

5. Connect a de voltmeter (at least #1% accuracy) across
pins A and J of sense card (pin A 10 + terminal).

6. Insert pulltype fuse holder.

7. Tum battery-pack toggle switches to ON.

8. Bring up unit power.

9. Adjust potentiometer on sense card for a meter reading
of 4.6V. This causes the sense circuit 10 switch in the
battery package when prime power input drops to
approximately 186V ac.

10. Turn off unit power.

11. Turn both battery-pack toggle switches to OFF.

12. Remove pull-type fuse holder.

13. Remove card extender, and replace sense card in

cket,

14. Insert fuse holder.

15. Turn both toggle switches to ON.

16. Bring up unit power.

5.15 BOOTSTRAP POWER SUPPLY

The bootstrap power supply (Figure 5-12) receives it input
a5 2500 Hz, 137V rms power from the converter/inverter.
‘This supply includes transformers and rectifying circuits
which provide the necessary sense and control voltages
needed for:
1. Voltage se
224V b for i pﬂme/blllely power sequencing and control.
3. 28V ac for converter/inverter bias.

ttery sense and switching circuit and service

e
g

voltages.
There is no adjustment to the bootstrap power supply.

DANGER

Most of the windings of the bootstrap power supply are
at hazardous voltages with respect 10 chassis ground. The
bootstrap supply is safe only when J1, J2, and prime
power are remoy

5.15.1 DC Voltages

Table 52 lists de voltage values of the bootstrap power
supply. Refer to Figure 5-12 008 for
voltage-measurement terminals. Table 5-3 lists ac voltages
of the bootstrap power supply.

Table 5:2. Bootstrap DC Voltage Messurements

Meter Acrom. Voltage Reading* | % Tolerance
T83and B4 2v +10,5
41 and E46 20v 10

(ALD page AQ0B)

or T86.1 and TB5:2

on assambly 6713610
E360nd €31 20v +10

(ALD page AQCB)

or T85:3 and TBE4

“Prime power input voltage to converter is 208V.

‘Table 5:3. Bootstrap AC Voltage Messurements

Terminals® Voltage**
5
95
100
£
o
2
E
o
2
T831 57
T832 25

“Messure with osclloscope referenced 1o machine  (frame]

**Voltages are pek to pesk, H10%.
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“This chapter contains figures and refercnces to aid ma
nance personnel in locating components within the CE.

Figure 6.1 identifies the frames and gates in the CE.

Figure 62 shows the board locations within gates A, B,
C, E, K, and L and gives the locations of the functional
elements within each gate.

‘Figure 63 shows the overall physical BVGGHE RS
it including parts of gate C and all of gate D.

Figure 64 shows the location and numbe
laminar bus terminal boards;

Figure 65 shows battery charger terminal board

u

g of the

CHAPTER 6. LOCATIONS

locnﬂnns and connector plug locatiors.
shows the battery package with the front
co\mrmmnvcd
Figure 67 shows the location of battery-pack com-
ponents as viewed with pack extended and top cover
removed.
Figure 68 shows the pin designations on a large board.
Figure 6:9 shows the card contact, board-pin relation-
ship, and voltage pins for the cards.
re 6-10 shows the switch contact terminal locations
for switches of the CE.
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Figure 64. Laminar Bus Terminal Board Location
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Figare 6:6. Battery Packsge with Cover Removed

Battery-Pack
Switches
(OFF/ON Toggle
Switches

Grounding
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6-13 Link
2-9 Link

¥ 3 : : ay(13)
cell 5 V
(10 Per Tray) "‘L 8 ¢ v
S=0

Battery-Pack Switch
(OFF/ON Toggle Switch)

Figure 6. Battery Pack Components
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Figure 6. Largo Board Pin Addresses
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Figure 6:9. Card Contact, Board-Pin Relationship
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Figare 610, Switch Contacts (Sheet 1 of 2)
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‘The only special circuits in the CE are in ROS for the
differential (sense) amplifiers, sense latches, and array
driver circuits. Because these circuits are internal to the
SLT pluggable cards, circuit schematics are not required for
maintenance. The ROS hardware repair is effected at the
card level as described in heading 4.3.6 of this manual.

APPENDIX A. SPECIAL CIRCUITS
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APPENDIX B. REFERENCE DATA

Tables B-1 through B-7 and Figures B-1 through B-3 are
provided o aid in diagnosing and repairing the CE.

Table B:1. Conditions at End of

AR FORMAT

Instruction in € Reg (s

For Branch Inst. sTCe4

R1Operand in'5, T Reg.
A2 Operand in A, 8 and D Reg.

RX FORMAT

Instruction in € R (first 16 bits of instruction).
A1 Oparand in's, .

Operand Addros in O (C(B2) + CIX2) + D2,
‘Storage feq for Operand given on last |-Fetch Cycle.

RS, S FORMAT

Instruction in € Reg (fist 16 bits of instruction).
1 Oparand (if spplicable) inS, T.
perand Address in D(C(B) + D).
‘Storage Req for Operand given on fast |-Fetch Cycle.

5 FORMAT

Instruction in € Reg.
Destination Operand in'S, T.
Destination Address in

Logical Operand Address = CIB1) + D1
Divide Operand Address = CIB1) + D1
Dec. & Not Div. Operand

Address - cBn+p1+LY

‘Storage Req for Source Oparand given on last

I-Fetch Cycle.

‘Source Address i IC = (IC in localstore working reg)
Logical + Mult + Div Address = C(B2) + D2
Dec. (Mt + D) Address = C(B2) + D2+ L2
Program Store Compare (ASC) has been made.
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Table 8:2. Forced ROS Addresses

Function

Lo Page

A zeros Test
Al Ones Tost

adder Full Sum (Scan)
invatis 1o Address

Rippies iC and PACDL

[No SATR RESPONSE
p0)
[Micro Disgnostic

ag, a7
as; a9
1

B2 (7/10)




Table B:3. ROS Sense Amp Outputs

The output of the ROS i read by the sense amlifiers located in boards E1 and E2. Each bit of the 200-bit word is focated as shown below:

Bt o 10 2 0 0 50 60 0 80 %0

ou | e162610 | E162610 | E184G10°| E164G10 | E1B6GI0 | E1GEGIO | E262610 | E262G10 | E284G10 | E264G10
10 10 10 10 10 10 10 10 10 510

612 612 G2 612 612 G2 G12 612 612 612
2 | E1c2610 | E1H2G10 | EvcaGi0 | E1HaGio | ErceG10 | ETHEGIO | E22610 | E2H2G10 | E2c4GIO | E2HAGTO
10 10 10 10 10 a10 10 10 10 510

Table B4, ROS Sense Latch Outpurs

[The 1004t Each bit
e o 10 20 %0 a0 50 0 70 80 %

lo | ese2n3 | eananns | espans | esnans | esesns | eavens | Ezeano | Eawent | Eacenz | E2Heion
1 10 I 10 2 a0 n2 a2 09 09 10
2 m a0 m 0 an 10 00 n2 510 a1z
s n2 m n2 m 2 m m a0 m a3
la 09 09 09 409 409 09 3 3 a3 an
5 | Esranmo | ewaso | eseano | eamno | eseeio | Eskesto | Esrairz | E2ens | E2eans | et
6 J09 09 09 909 409 409 09 m 10 a2
i a3 a2 a3 a2 3 n2 73 a2 09 3
i a2 a3 a2 n3 n2 3 m 10 n2 00
o m m m m n an 10 09 a3 10
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Toble 8:5. Disgnose Keroels

‘Table 86 (a). Disgnose Instruction 1 Field it Description

Adaress

Address

Function

Logout Storage

Function

o Bit
Branch to any ROS address

These Disgnose Kerneis may be used n sta161 3,2, 1, or 0
CAS Page.

aamn
Qe
aarar
aaie
aais

These Diagaose Kernels may be used instate 0 only:

CAS Pge

avoor
avorr
agoat
avar
Qa1
atoa

B4

()

B Use
8 feat interieaving.
s Defeat interieaving and reverse.
10 Disgnose FLT.
‘Table 8.6 (b). Diagnose Instruction MCW Bit Description
Bt [
0 Reverse SAB g parity.
1
2
3
.
5
s Lo 00 cous lmnmwl terminate for FLT).
7 Expect FLT.
8-19
] Disable intervat timar
21-31 | Count (for DE wrap qusdword count,
bits 29-31 must be 0,
32-35 | Select SE for logout or DE for DE wrap
o7 forc rucun
3639 G for DE wrap or DE force request
ok naen ihe
DGs will bo selectod)
40-45 | Seloct CVG for OF v o O foreruet.
46 50 "Norr
a7 Force DG req
a8 Prevent SAB bit 8 from setting
invalid adress.
a9 Reverso external register P07,
£




Table B:7. 1062 Latches/Triggers

fame.

FETOM Figures

FEMDM Disgrams

Address In
Auention Sutus
Binary Trigger
8us Out Che
Busy Condition
Cam Conural
Cancel
Garrer Return
Carrer In Motion

E Modo.
Channel End
‘Command Craining
Command Reject
Device End
Endof Line

Enter

Equipment Check

Inhibit Carrer Return
ect

6-29,6-32
6-33
Figure C14
6-33

6-30,6-31
Figure C5

6-31
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ADDRESS AoRess

oecooe GeneraTe
w W
o ' o ' o ' o '
o &y o
s . .
e ¢ v o T ° o ¢
2 7 2 2
o Ty o &> o &y o ¢
' ] . 8
T o o T o 1 ]
0 i o s
T o T o T o €Ty o
Pt No. SEOMDRS Loc. 0260102
G o8

Plug decede ond ganerresections fo the some ddes.

Sumper ovory it fo ithog o1 1.

Pl fo o poriy.

Euanple: For oddess 3 thox)
0011 1001 1 (sinom)

0123 4567 P (it mmben)

Jumpar cante 1 (igh forbi 2, 3, 4, 7, and P.

120 lef)for b 0, 1, 5, ond 6,

Figare B-2. Address Card Layout for 1052 Adapter
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Figure C-1, below, is a removable chart that may be
completed with applicable information and kept with the

CE for future reference.

APPENDIX C. VOLTMETER CALIBRATION CHART

Vorg Merer Sl on | Acwal+ | Measorement
[switch position | Stows | Volage | Location Indicated Voltage
ROS LOCATE | Nomiral + | Gueci
tpstil High 20v
Low v
GATE A Nominat
psicl High 65V 02a 162811
Low 55V
cate Nomin
tpsisi High 65V 028 84G6 B11
Low 55V
leaTe ¢ Nominal
(] High 65V 02¢ 0362 811
Low 55v
caTe £ Nominal
(ps7) 65V 02€ 84G6 811
Low 55V
foatexanat | Nominal
pss) High 65V o2 c262811
Low 55V

Calibeated by

Date of calibration

+Measure according 10 tes procoduro, heading 5.3,
s.

++5ut by optimization procedure, heading 4.

E Serial Number.

Figare C-1. System Control Panel Voltmeter Calibration Chart
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ACPove Dstbution. 53 Fi. 1)
o 1053 Adse 57 (Flg B)

Switch 21
Address Keys 23
Adjustments:
Battery Chasging Rate
Lne S e swucmvll Gt 528

J052Stgmbor 422

ALD Ind

Nigmentof 105 BitPine 428
“AX", Overvoltage

Battery Backup:
Bootstrap Supply 5129 (Fi, 5-12)
Sl Sl 523 i 510
Charge Indicator
er, Dncnpllen u (Fig.6:5)
Cutdn Cor
Desciion 515, 5320 7,322 615539)
intrsonnetons 521 P
Special Tools
Battery Pack:
Comporent Locations 525 (Fig. 5-11), 68 (Fig. 67)
Removal and Replacement  5-2

Test 524
By P 515,67 El )
Battery
Remevtand epacment 525
526
P R0S e ROS Ot
Bit Pla

SoierTorge 426,427 fdel
Bt huigmes €374
cvn.«mm "

Board Rej

Boostn Poves S
Dot 529(Fu.s|2).53| 66 (Fig.6:5)

Measurements 531

Danching R RS 413

Bus, Laminar, Locations 6-5 (Fig. 6-4)

Cable Dress, ROS_ 49

Calibration Chart, Voltmetes ~ C-1 (Fig. C-1)

CAS (see CLD)

A8 Logs Dl (g (1D

Duphy g 216
toring Manually  2-16

INDEX

Charge Circuit, Battery 523 (Fig. $-10)
Gt Lo 15,146 Pl 1)
CLD Index
GeingR0S B Paes 426
Clearing Main Storage  2-16.
Clearing the Wait Bit 435
Gk Timig Bsc
Al Voot (i CA)

Cnnfnulmn Manual
Console Controls 2-1
Gomele aringFrce
Corsls b, Repeie Operaton 435
Control Panels 2.1
Control Panel Switch Enabling ~ 2:2 (Table 2:1)
Control Words:

CAW 216

Controls, Console 2-1

Gt Ot ol il 51

Converter/lnve
Comacior Louding 511 Fig 54)
Failures 59

Fuses 59
Taront” 515 o)
Replacement 51
SCR Gar S 59,510 (Fig.53)
DataKeys 23
Power Disibution -5 (Table -14), 56 (Tabe 1)
DC Return Bus 42
Del Procedure, ROS.
'DEFEAT INTERLEAVING Switch  2:10
Delay Line Timing 420

Digros Kol B4 (Tale 35
Dicua
i Descpion B4 (Table B4)
m.pu.m Miesprogn 1531

15,
msuLE INTERVAL TIMER Swich 22 (Table 2, 210
CAW 216

m.nnrrqumm 215
Genenal Registers 215

ACPower 5.3 (Fi

DCPower . (Tl $10), 56 (Tl 510
Edited Logout 14
Electrical Noise 49
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ELEMENT MPO Pull Switch: Large Board Assignment 63 (Fig. 6:2)

Discussion 2-2 (Table 2-1 hlﬂlnulﬂll‘ywl 69 (Fig. 6:8)
o Pt
Entney o0t 213 Bk barae 413
EraingContot Pl Swihs 22 bl 24 s
ERegs Py Ot 431 N Cuts o 1052 b 3P B0
e s B35 5 e
oo oK Lovog Dl 215 e i o
FLT's (Fault Locating Tests s 620 .“)
Dt i b T 435 e
i B s e
Hardcore Repair  4-14 Nstmant
Description nn(Fusn)

g “p‘“ l-li Loading Floating-Point Registers 2.8

Operating
Syne Points uuru u),t-mm ) e et
Diphying and Loadin Gener Keisirs 27
ind Loading Floating-Point Registers 2.8
e 42

ZeroCycle Tests 414 e
W sechpr Fig. -
Log Dat

Forced ROS Addresses B2 (Table B2)
4

e s e s oo
FullSum Checks, Serial Adder  4-33 (Fig. 4-18) m"‘“"‘“‘l‘:‘; Y
Gate Locations 62 (Fi. t
Regitos, Lowing and Dipaing 2415 abyis 15
Ground Loops: Edited 14
Check for 420 Mamual 214
Resulting in Noise 49 S
b hecks, P s 434 . 419 Diewion 512
Hardeore Re Orevtings
undcvn'remL.lnloshm.FLrn 2 i M,(Fh 56
Hardware Repai, R indervoltags
Tt TocROS. 64" Main Storage:
»....u.w Eiecton o 49 ‘Clear Procedure 216,
1C, Man Display Procedure 215
LFeich Condblonsst Extof 51 (Tble 1) Ripple Tests 4-1
Imprecie Interrupts, Analyzing 437 Store Procedure 216
ndex: Maintenance Concepts:
ALD 437 CE 14
cLp 437 System 11
)2 !
Indicaors, Roller 22) Maintenance Facils:
o o Lo e 1Ly Offdine 11
Input/Output (see 1/0) Qa-Lise 11
: Maintenance Programs:
™31 FLT4 (ot Louting e 11,14
Instruction Counter (se 1C) cn Sty Sy 13 . 1)
ot Sping._314 Maintenance Subsystem:
Inteiocks, Power Manual Configuration 419
INTERLOCK Swich. svmm 2 Requesting  2:17
Useof 15
e 437 Margin:
, DISABLE 22 (Table 21), 210 Active Indicator Switch Adjustment 57
Scoping Loop 4.36 (Fig. 420 Gomros 21,320t 31)
IPC (Inital rogram Load): Indicators
Subsystem 213 MARGINNETER SELSwich 21,22 bl 2
System 213 Masginal Checking:
Sre Discusion
B tentiometer Adjustment Limits 5.8 (Fig. 52)
s ROS (see ROS Opimization)
Mioprmgamn Do 15,437
Laminar Bus Locatons 65 (Fig. 6-4) Multiple Driv Line Selection
Lamp Test 420 Naliple Dcode Faty Crcks” 432 Pl +17)

X2 ano



Noise, Eecrical 49 s s
OEAP Opcions Eror Anisis Fogam) 14 roliage Tip Adjosment 5.7
Of-Line Main

Protection
RepsiorOutpst Adwstment 52
Thermal Sensing.
Toublshocting 5
Visual Inspection and Cleaning 52
Sensing Circuits 57
Dot e 313
4 Power-On Procedure 2.
PREV ADR A (r.mmmxeu inPROSARA) 42
Preventive Maintenance
Program Interruption
PSW (Program Status Word):
Display Procedure  2-
art

Dhcusion 14
Facilites 11

Onary Time Adusiment 326

OnLin s

Fuiien
Operating and Maintenance Controls
‘Operating Procedures:
Address Compare Stop  2:15
Displaying CAW 216
Displaying CCW _ 2-16
Displaying Floating-Point Registers  2-15
Displaying General Registers 2-15.

Subsystem 214

o TR, e

-
w-umxu::::‘m“s 215 Pushbution, Repetitive Operation 4-35
st Pt e e 40
L ety
Ky zireses
e AT
Restarting the CE 2-13 Read-Only Storage (see RO
I T

jencral (see General Registers)

Storing CAW 2.1 n of ROS Bit Plancs 428

Turing CE Fows Offand O 212,213 ator
Optimization, ROS  4-21 Mwlnlw‘Amplm" Type (s8¢ Magnetic-Amplifier Regulator)
Oxciloscope, smumn..u.m 35 Naintenance - 5.9
Oras S O Output Volue Adjusiment 52

Creolag Tip Adjsment 57

o agtioAmpitrType Repiors 37,510 Replacement

In SCRType Repltors 57,5 s Wpe(nscl Reubon

Repshtor iy Adusiment 57 Vetngs Lisk op Adestoest 51

Remonas:

Toui e 21 Battery Pack  5-27
Fuoas Cof 21 Battery Tray  $-28
Pualel Adder HalfSum Checks 434 (Fi. 419)

426
Dl Cleing 805 42 Converter/lnverter 5112
General 426

E-Register 431 (Fig. 416)
Multiplier Decode 4-32 (Fig.

T ROS 2
Paralel Adder HollSum 4-34 (Fi. 4-19) RESEATINSN Swlch

Repet ROS AddrnSwlch (ROS ADDRESS Swich) 211

Sl Repetition of Sclcted ROS Word
Rl L s oty Repelive Comal Puthbntion Opeaion 435
(Preventive Maintenance) 3-1 Replacement:
Power: Battery Pack 527
Battery: Battery Tray 528
Bootstap Supply 529 (Fig. 5-12) 426
Block Diagram _ 5-20 (Fig. $-10) Comverter/lnverter 512
Charge Indicator 524 Resetting CE Esror Checks  2:13
Component Locations ssEesn Resetting the CE. 2-13
Interconnections 21 Restart from Inital PSW  2-14
PackTest 524 Restaring the CE 2.13
Special Tools 527 Rewind Tape Drive Procedure  2:16
ToyTe 526 Ripple Tests:
Prime:
AC Distribution 55 (Pi. 51)
Converter/l 5,511 (. 540 Rollr Swiche 24 (Tl 22)
BC Daton 5 e 549
Layout 62 (Fig. 6 it Compare $top (ROS ADDRESS Switch) 2:11

720102 FEMM (7/70) X3



Adjustment Procedure 421 Waveforms 47 (Fig. 4-

AllOs,all s Word Test4-3 Sen Ampier ROS 2 [ —

B6 (Fig. B-1)
49,410 (Fig. 43)

(Fig. 4:3)

by Mol SR (Fig. 418)
Service Aids:

Analyzing Imprecise Interrupts4-37

CE Clecks, DetermllagPullng ROS ek 429

Clowing o Yol B4

g Tigr B Tetd by PLT 435
426 E nqmn Py Cocks 431 Fig. +16)
Torge Sence 431 . 414 1/0 Scoping Loog

ranchi Mkplir Dot r...«y i e

Installtion  4-26
Registation 428

13
e, 110l 4, 4121049

seilocope
Debugging Procedure Pt e T Sum G, 44 Pl 419)
Drive Line Connector Bnlm 4 12 (Fig. 4-5) Repetitive Console Pushbutton Operation  4-35
B Feied i 49,41 Serial Adder FullSum Checks 433 (Fig. 4-18)
Hardeore 217,47 Stop-Loop Failures 429
Hardeors Replk 43 Stop on ROS Address Compare (ROS ADDRESS Switch)  2:11
e Rep 43 Troubleshooting Flowcharts 429
rmittent Fnlum 413 Ser 435
uu ranching 413 Set Instruction Counter 2+
i 49, 1 (Pl 44, 4412 Gl 49 Shnoo Gaph e o ROS Optmiaio) 423 (P, 410,24
Mxmn. (Drop; (Fig. 4-11,4-1
e Do e Seccion 413 Shmor RS s K0S Optniain)
Optmtston 431 Signalto Frame Ground Shorts 420
i Cock Inemitent 413 Singsbot Adtmen, 1052
Parity Checking_ 4.3, 4 Singleshot Timing
iy Check Wt it 413 SUE Bowd Amigment 63Flg. 62)
Repettion of Slected ROS Word 211, 435 SLT Bout PinLyout 610 P 61
Resistance Chln 4-10 (Fig. 4-3) Joard Repair and Replacement 426
Sense Amplifie: 517 Cut o st Cont Sl
Aveulleukl!lm"l Waveforms  4-25 (Fig. 4-13) SLT Large Board Removal
‘Special Tools, Battery &27
DhvaiedOuy StopLoop Fallures 429
Input I'(uul.neu S en Stop on ROS Address Compare (ROS ADDRESS Switch) 211
put Stopping the CE. 213
41 (FIL 4-2), 423 (Fig. 49), 425 (Fig. 4-13)
i 43 Slﬂmnlc: Main Storage 216
g 15 S e
Rioge Toss

AR Yo Tt 43
Discussion

Hava Tons 44

it Tos (S Oyt Logmy 43

Sty ks 420
Storage, Local (see Local Storage)

eqn:mx 421 g 410

Wuxd Repcllllm\ 211,435 b

Main Storage
Storing CCW  2-16

Word Tes
ROSAR (Re Oy S Addess g 42 s“h;‘:‘"?““‘.“’”‘"'""c"'*‘) gt
Scope Syne Signals 1-6 Svitch Conats 611 (Pl -
SCOPEX Timings_4-17, 418 (Fig. ) Swich Enabing Contrl Pl 22 (bl 21)
Scoping Loop for /0436 (Fg. 420) Sync Pointsfor FLT ZeroCycle Tests  4-16 (Fig. 46)
SCR Gate Signals,Converter/Inverter 59, 5-10 (Fig. $3) Sync Signals
SCR Regulator: Syem neock Sich 21

Discussion5-12 stem Maintenance Concep

- Sy Maininane Sy 1 Flg 1)
Resistances  5-14 (Fig. 5-5)
lage 512

‘Tape Drive Rewind Procedure  2:16
Slct s Base D ‘et Doty Lasos Bus Locton 65 (g 64)
Test Number Comparison
Vavtorme 47 (g4 Tests(see Specific Test)
Select Bus Emitter Drive: ‘Thermal Sensi 59
General 45 TIMER, DISABLE, Switch  2-2 (Table 2:1), 210
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y Line 420
SCOPEX 418 (Fig. 4)
si 420
1052 Singleshot 422
TN (Test Number) 43
Torque Sequence, ROS 427 (Fig. 4-14)
Troubleshooting:
Comverter/inverter 5.9
Floweharts 429
Power Supply Protection Circuits 57
Regulators  5:

ook s 57
I Mg Al Ty Rt S14
In SCRType Regdetos
Protection
Voltage:
Adjustments 52
Checks 52

FAAACTL2035 |

Limit Stop Adjustment 57
Checking 5-

Vokmete it Chnt €1 (Fig.C1)

Wait Bit, Clearing 435

Waveforms:
ROS Army Diive 47 (Fig. &
RO Semt Al 43 (i 42,423 . 49), 425
(Fig. 413

Word Tests, ROS 43

Wiap Bus, DE 15

ZeroCycle Tests (es FLT')

Zero Detection 44, 46 (Fig. 1)

1052 Adpir:

Layout B7 (Fig.B2)
LecherTrgen B3 (Fe. 5
Singleshot Adjustment 422

360 MODE Pushbution 23
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