




































































































































































































































































































































































































































































































THERMAL AND POWER CHECKS 

Abnormal Power Indications 

An abnormal power down can be caused by a 
power check or a thermal check. 

A PWR CHK light indicates that one of the fol-----­
lowi ng has occurred: 

• An abnormal power down sequence m 
• An abnormal power up sequence Iii 
• An overvoltage, overcurrent, or an undervolt­

age power failure II 
• A thermal condition exists (TH CHK light will 

be on also) m 
A thermal check indicates that one of the follow­
ing areas has overheated: 

• A or B gate logic 

• Bulk supply 

• Regulator stack 

• Main storage supply 

• Expansion main storage supply (feature) 

• 5421 and 2560 supplies 

• 5421 logic gate 

m An abnormal power down sequence occurs 
only when the POWER switch is moved to OFF 
(the operator intends to power down the system). 
If all system power supplies power down as ex­
pected, no power check occurs. If they do not, 
the PWR CHK light stays on (comes on during nor­
mal power down sequence) and +24 Vdc may or 
may not be available on one of the test points. 

Any one of the following faults could cause an ab­
normal power down sequence. 

1. 

2. 

3. 

Section A, B, or C of the power switch failed 
to open. 

K3 relay did not drop. 

K9 relay did not drop. 

One failure is examined to show how the power 
supply elements react: With the POWER switch 
OFF, and if relay K3 fai Is to drop ac power con­
tinues to be supplied to the -4 V and +6V regula­
tors. Since K5, K17, and K6 are never de-energized, 
K5-1, K17-2, and K6-4 never drop. +24 Vdc is 
measured on TP6. The PWR CHK light is on be­
cause +24 V is available through K5-1, CR 13 and 
K12-2. 

An abnormal power down sequence should not be 
confused with an overvoltage (OV) or overcurrent 
(OC) fault occurring during a power down. If an 
OV or OC occurs during a power down sequence, 
the system powers down as expected and the PWR 
CHK light does not stay on but goes off as soon as 
all supplies are down. However, a fault relay (K13, 
K14, K16, or KlB) latches so when the POWER 
switch is moved to ON, an immediate power check 
occurs with no power supply sequencing. (Nor­
mally an OV /QC causes the system to immediately 
power down at some point in the sequence up 
state or after all supplies are up.) 

m An abnormal power up sequence can occur 
after the POWER switch is moved to ON. This 
power failure can occur if any one of the system 
power supplies fail to power up or if any one of 
the sense relays fail to sense an associated power 
supply output. The system does not abruptly 
power down with this fault but inhibits power 
complete or stops sequencing up at the point of 
failure for some supplies. +24 Vdc is measured 
on the TP of the supply that failed to power up. 
For Example: If either the main storage power 
supply or the expansion main storage power 
supply (feature) has an internal failure and its 
output never reaches +B.5V, KB is not energized 
and relays KB-1 and KB-2 are not transferred. 
With KB-1 not picked, K9, K9A, and K9B are not 
energized (1/0 supplies). With KB-2 not picked, 
+24 Vdc appears at TP6. K12 is not energized 
and the PWR CHK liaht stavs on_ 

Iii A -4V or +6V overvoltage, overcurrent, or a 
-4V undervoltage power failure can be detected 
during normal power on. With this type of failure, 
the system powers down abruptly as soon as the 
fault is detected. +24V is measured on the TP of 
the supply that detected an OV, QC, or UV power 
failure. The respective regulators sense voltage and 
current load drain and if preset limits are exceeded, 
a point-to-ground signal is presented on pin EB of 
the respective regulator. This point-to-ground sig­
nal (ground potential) is used to energize the ap­
propriate OV /OC sense relay which, in turn, im­
mediately drops all system power. Undervoltage 
power failures also cause abrupt system power 
down. Two special UV detection circuits are used 
to sense the output of the -4V and +6V regulators. 
If either regulator's output drops below criteria, 
K6/K15 (+6V UV) or K14 (-4V UV) is energized 
and powers down the system. However, a +6V 
UV does not power down the system abruptly but 
causes a power check with all CPU logic supplies 
up. 

Overcurrent (QC) power failure example: system 
is in a normal power up state. 

1. A -4V short-to-ground fault occurs (can be 
anywhere on the system where -4V from 
the No. 1 bulk is used). 

2. The fault causes excessive current drain on 
the -4 V regulator. 

3. A -4V OC fault is sensed by the -4V regu­
lator card. 

4. 

5. 

6. 

7. 

B. 

9. 

A point-to-ground signal is presented to 
K13. (The ground side of Kl 3 is normally 
open to ground.) 

Kl 3 is energized. 

Kl 3-2 picks (latches Kl 3 on). 

K 13-1 picks (TP12 = +24 Vdc). When this 
relay transfers, +24 Vdc control voltage is 
removed from all relay coils ( K2, K3, and 
K9 in particular). 

System powers down abruptly. 

PWR CHK comes on as soon as K12 drops and 
the POWER switch stays ON. 

If the POWER switch is moved to OFF, the PWR 
CHK light goes off, but comes on again each time 
the switch is moved to on. The system stays 
latched in the fault state until the fault relay is 
reset and the point-to-ground fault is removed. 

The fault relay can be reset by setting the POWER 
switch to OFF and pressing CHECK RESET. 
With the POWER switch set OFF, +24V energizes 
K13 coil through the closed check reset switch. 
With check reset open, Kl 3 de-energizes and 
Kl 3-2 drops (latch) and Kl 3-1 drops. K2 is now 
energized by the +24V control voltage and the 
system is ready for a normal power up sequence. 

The preceding description can be used similarly for 
-4 V OV /QC, -4 V UV, and +6V OV /QC power 
failures. Only different supplies and relays are in­
volved. 

A +6V UV power failure does not cause abrupt 
system power down. Instead, special solid state 
circuits sense the +6V regulator output and, if 
+5.7 Vdc or lower is sensed, coil K6A is energized. 
Relay K6A-1 picks and causes Kl 5 to energize. 
Then Kl 5-4 picks and de-energizes K9, K9A, and 
K9B. This relay drops ac power to the 1/0 devices, 
which causes Kl 0 and Kl 1 to drop. The PWR CH K 
light comes on, but the system does not power 
down since +24V control is not interrupted to K3 
or K2. 

Undervoltage control circuits are used to ensure 
that: 

a) +6V is removed when the +6V output falls 
below +5.3 Volts. 

b) -4V is always present when +6V is present in 
the 5424, or CPU logic gate. 

If the above is not controlled, damage results in 
1/0 device control circuits and electro-magnetic 
components. 

Normally a power supply itself cannot cause an OC 
failure. If an OC condition prevails, an 1/0 device, 
logic circuits, or cables have caused the failure. If 
the supply is abnormally overloaded, an OC condi­
tion prevails over an UV condition. Even though 
the regulated supply voltage may drop, normally 
the OC sensing by the regulator has powered the 
system down before UV can be detected. 

liJ A thermal check, caused by one of the fol­
lowing overheated areas, causes the system to 
power down in a sequential manner rather than 
abruptly. 

Thermal check example: System is in a normal 
power on state. 

1. A thermal switch opens from an overheating 
condition. 

2. +24V is interrupted to K2 coil, K2 de­
energizes. 

3. K2-3 and K2-4 transfer. 

4. K2-3 interrupts +24V to K9, K9A, and K98 
(1/0 supplies power down) and passes +24V 
to the thermal light_ 

5. K2-4 transfers, and K3 is held energized 
through K10-1 and Kl 1-1 until both the +24V 
power supply and the +60V power supply 
are down. 

6. System powers down as a normal power down 
sequence, except that the TH CHK light is on. 

If the POWER switch is set OFF, the TH CHK 
light stays on if the thermal fault still exists. If 
the fault is corrected, moving the switch to OFF 
allows K2 to be energized again and the TH CHK 
light goes off. 
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THERMAL AND POWER CHECKS 

Power Check and Thermal Check I ndicaton 

The PWR CHK light comes on during the power on 
sequence and goes off when the power on sequence 
is completed. It also lights with the TH CHK light 
(see chart below) when an overtemperature condi­
tion occurs or whenever any power trouble is 
present. 

A 'power on reset' occurs every time the PWR CHK 
lights. PWR CH K stays off if the 24 Vdc output of 
the control transformer/rectifier pack (T /R Pac) is 
missing. 

Fault 
POWER ON/ 

Power Check Ind 
OFF Switch 

Internal Power On On 
Supply Malfunction 

Thermal On On 
Condition 

Customer Power On On 
Source Loss 

Emergency Power Off On Off 
(EPO) Activated 

Thermal Ind 

Off 

On 

On 

Off 

Action 

1. Turn power off. 
2. Correct problem. 
3. Press check reset. 
4. Turn power on. 

1. Turn power off. 
2. Power check indicator 

goes off. 
3. Thermal I ight stays 

on until condition is 
removed. 

1. Turn power off. 
2. All indicators turn off. 
3. Turn power on and 

continue operation. 

1. Turn power off. 
2. Correct problem. 
3. Restore EPO interlock. 
4. Turn power on. 

Test Points {TPs) 

Test points (TPs) are on the power control box. 
When a voltage failure occurs, check these test 
points in numerical sequence to determine the 
voltage that failed. 

If the power on sequence is not completed, the 
PWR CHK light remains on and the TPs from TP2 
to TP9 indicate where the sequence stopped. 

For example, a +6V regulator sequencing failure 
is indicated if TPs 2-4 were zero volts and +24V 
appeared at TP5. 

The machine powers down in any of the condi­
tions detected in TP10-14. Twenty-four volts is 
readable in TP10-14 until CHECK RESET is 
pressed. Loss of either the -4V or +6V while the 
machine is running powers down the system and 
+24V is present at TP10-14. Loss of +24V while 
the machine is running does not cause power down 
but activates 'power on reset' stopping operation 
of the machine. 

For example, an overvoltage/overcurrent failure 
in the -4V No. 1 regulator occurred if +24V ap­
peared at TP12. 

8-28 

Type of Failure 

Test If TP = 24 Vdc Power 

Points (Nominal) Supply Checked 

TP1 Ground 

TP2 Sequence -4V #1 logic supply 
(A gate) 

TP3 Sequence -4V #2 logic supply 
(8 gate) -5V logic 
supply (8SCC only) 

TP4 Sequence -4V #3 logic supply 
(Feat) 8 gate 

TP5 Sequence +6V Supply 

TP6 Sequence +3.4V/+8.5V main 
storage power 
supply 

TP7 Sequence 5415/5424 
(+24V basic) 5421 
(+60V PS1,-12V, 
+6V, +60V 
multilevel) 

TP8 Sequence 5421 (+60V supply 
SNS circuit) 

TP9 Sequence Feature supply (-12V 
supply or ~12V supply) 

TP10 OV/OC -4V #3 logic supply 
(Feature) 8 gate 

TP11 OV/OC -4V #2 logic supply 
(8 gate) -5V logic 
supply (feature) 

TP12 OV/OC -4V #1 logic supply 
(A gate) 

TP13 OV/OC +6V supply 

UV -4V #1 logic supply 
{A gate) 

TP14 Sequence ±3V feature supply 
(2560) 

UV +6V supply 

A 

Facing page 



THERMAL AND POWER CHECKS 

System Sequencing and Sensing Relays. 

This is a simplified diagram of the system sequenc­
ing and sensing relays. 

AC 

In 

SF5 

YA500 +24V 
Ctl 3340 

Remove When 

-4V No. 3 is 

Installed 

Remove Jumper r - -
When 2560 is 
Installed 

Convenience 

Outlets Thermal 

K18·1 

(-4V No. 3 : 

I OV/OCI I 

~p~n~ - - - __J 

V ()TP11 

K16·1 

(4V No. 2 

OV/OCI · 

V ~TP14 

JS 2-13 

K 15·2 (+6V 

UV feature 

±3 Vdc sequence) 

K13·1 

HV No. 1 
OV/OC) 

K14·2 

(+6 OV/OC. 
-4V UV) 

Off 

--=,~~ ~Ott 
re~; tru" ~ 

K5 1 

!-4V No. 1 SNSI 

Remove When 
No. 34V Supply ~Opt;;;-n-;;l) _______ i 
Is Installed \ I TP4 I 

I I 

( I K 19 2 l 
'f~(-4VNo.3SNSI I 

Remove When 

BSCA/ML TAIBSCC 
Supply Is Installed 

~' 

1/0 Power Up 
Picks K 10 5421, 

I 

"'\ 

(+8.5V SNS) 

K15-4 

(+6V UV) 

I I L ____________ _j 

Ll=--°TP3 

K17·2 
o-----h (-4V No. 2 SNSI 
T (-5V No. 2 SNS for BSCCI 

r;;-----------IOp11onall 
I 
I 
I 

IK6-41+6V SNS) 

L--~m 

TP7 

I K10·2 (+24V SNS). 

~TPB 

TPl·Gnd 

I 
I 

.J 

K124 

E 

Sw·rd 1 On Pwr Sw 
Snt C 

CR13 

YA103 -4V No 1 

Point fO Gncf 

-4V No 1 OC,OV 

~___j 
Gnd • 24 Vdc Control ----< >--~~ K 1 3 2 

YA103 •6V 
Point 10 Gnd 

• 3 Vdr 

Pw1 011 --Y----
Y A 103A ~J 

YA103A -4V No 2 

Point to Gnu 

YA103 -4V No. 3 

Point to Gnu 

+f,Y to 6V 

UV Detect 
YA103 

itiV OV.OC 

01 
4V No. 1 UV 

K 15 3 

-4V Nu. 2 OV OC 

K 16 2 

I .6Pt;-u-;;-.1------------
1 
I 
I -4V No. JOV!OC 
I 

I 
I 
I 

K 18 2 I 
I 

I 1 

L-----------------~ 

-6V UV Pick 

K6A 

YA102B 

Fault Relay' YA 1028 

Power On Sequence 

K 1 picks if the interlock between the CPU and 
5421 is complete and the 24V control voltage is 
present through the EPO switch. A quick service 
check for this 24V control voltage power supply 
can be made by pressing LAMP TEST while power 
is off and observing the TH CHK and PWR CHK 
lights. If they light, the 24V supply is functioning. 

K2 picks if the CPU, 2560 (if installed), and 5421 
thermals are closed, and all fault relays are de­
energized. 

Note: K 1 and K2 pick with the POWER switch 
on or off. 

K3 picks when the POWER switch is turned ON. 

K 12 picks when the power on sequence is com­
plete. 

Abnormal Power Off 

The five causes for an abnormal power off sequence 
are: 
1. Overvoltage (OV) 
2. Overcurrent (OC) 
3. Undervoltage (UV) 
4. Thermal (overheating - normal power off 

sequence) 
5. Emergency power off (EPO) switch opened 

Overvoltage and Overcurrent Power Off 
Sequence 

Whenever an overvoltage or an overcurrent condi­
tion is sensed, one of the OV/OC relays, K13, K14, 
K 16, or K 18 is picked. Energizing an OV /OC re­
lay results in de-energizing contactor K3. De-
erergizing contactor K3 removes power from the 
logic and main storage supply. 

On an abnormal power off, the power check indi­
cator turns on to indicate a failure. Test points 
indicate the power supply that failed. The ener­
gized OV /OC relay contacts hold the relay ener­
gized until CHECK RESET is pressed with the 
POWER switch OFF. 

After an overvoltage, overcurrent, or an under­
voltage failure, CH ECK RESET must be pressed 
with the POWER switch set OFF to de-energize 
the OV /QC/UV relay and to allow a power on se­
quence. 

Undervoltage Power Off Sequence 

Only the -4V and the +6V outputs sense for under­
voltage conditions. If the -4V No. 1 regulator UV 
circuit senses an undervoltage condition, the -4V 
UV circuit (a separate card) immediately signals 
the +6V regulator to short via the SCR across the 
+6V regulator output. This is a +6V simulated 
overcurrent condition and the OV /QC/UV relay 
K14 energizes. The K14-2 contacts removed +24V 
from contactor K3. Contactor K3, in turn, re­
moves power to the logic and main storage bulk 
supply. This results in an immediate system 
power off. 

Because K14 OV/OC/UV relay energizes, +24V is 
present at TP13 to indicate a +6V power failure. 
However, a +6V overvoltage, a +6V overcurrent, 
or a -4V undervoltage could cause the failure con­
dition (see MAPs, Maintenance Analysis Procedures). 

Thermal Power Off Sequence 

A thermal condition causes relay K2 to be 
de-energized. The K2-3 contacts turn on the TH 
CHK light to indicate overheating. Power then 
sequences off the same as a normal power off 
sequence by opening the power switch circuit. 

The TH CHK light and the PWR CHK light are 
on when the system power off sequence ends. 
Turning the POWER switch OFF turns off the 
PWR CHK light. The TH CHK light remains on 
until the over-temperature condition has been 
corrected and the POWER switch has been turned 
OFF. Power can then be restored to the system 
by turning the POWER switch ON. 

Emergency Power Off 

Pulling the emergency power off switch removes 
+24 V to K 1, K2, K3, etc causing system power 
to drop immediately. 

Note: In a normal system power off state, TP2 
will read +24 Vdc. Because of a system power 
failure (power check), +24 Vdc measured on TP2 
indicates the -4 Vdc failed to sequence on. 
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COIL/RELAY FUNCTIONAL DESCRIP­
TIONS 

The coils/relays described below are classified into 
two groups: sequence relays or fault relays. Se­
quence relays allow the system to sequentially 
power up or power down. Fault relays identify 
a failing power supply and, in some cases, cause the 

system to abruptly power down to avoid circuit/ 
component damage. 

Sequence Relays 

K1*** 
K1 (1/0 P/S) 
*K2** (±12V sense) 

MLTA/BSCA 
K3 (bulk power) 
*K5 (-4V No. 1 sense) 
*K6 (+6V sense) 
*KB (main storage sup­

ply sense) 

K9 (I /0 supply and 
+24 Vdc power 
supply input) 

K9A ( 115 Vac distribu­
tion) 

K9B (41 Vac and 7 .25 
Vac distribution) 

Fault Relays 

K2 (thermal) 

K6A (+6V UV) 
Kl 2 (power check) 

6K13 (-4V OV /QC) 

6K14 (-4V UV or 
+6V OV/OC) 

*K10 (+24V sense - K15 (+6V UV or +3V 
5415/5424 sense) 

*Kl 1 (+60V sense - 6K16 (-4V No. 2 
5421 ) OV /QC) 

K12 (power supply up 6K18 (-4V No. 3 
sense) OV /QC) 

*K17 (-4V No. 2 sense and -5V regulator) 

*K19 (-4V No. 3 sense) 
*K30 (-12V sense) with 

medium speed BSCA/BSCC 
and not MLTA 

*These relays are also fault relays because they 
identify the failing power supply. 

**This K2 is located in ±12V supply, and not in 
the sequence control box. 

***This K1 is located on the -5 Vdc power supply 
and is a sense relay. 

6These relays cause an abrupt system power off; 
all others do not. 

Note: K4 and K7 are not used. 

- Convenience Outlet (YA102) 

• Pick 
- 24V control voltage power up 
- EPO switch closed (pushed in) 

• Drop 
-EPO switch opened (pulled out) 
- Loss of 24V control voltage 

• Function 
Kl-1, 2 provides control of 115 Vac to system 
convenience outlets. 

--5VSense 

• Pick 
At about 5V when -5V regulator is powered 
up 

• Drop 
Loss of -5V 

- K17 dropping 

• Function 
- Protects the FET substrate 
- Gives a TP3 indication when failure occurs 

-5V Sense 

rrr ..... ~ft 
L, ... ,, ) 

Primary Control Box 

8-30 

- Thermal Relay, Relay Panel (YA102) 

• Pick 
System in normal power off state 

- All thermal switches closed 

e Drop 
- Any system thermal open 

• Function 
K2-1 not used 
K2-2 not used 
K2-3 
a. Provides hold voltage for K2 coil when 

POWER is ON. 
b. Interrupts hold current to K9, K9A, K9B 

coils and drops power-on signals to 5421 
and 3340/3344 devices on a thermal fault. 

c. Provides power to the TH CH K indicator 
light when a thermal fault is detected. 

d. Provides input voltage to main storage 
supply sequence card. 

K2-4 
a. On normal sequence on, provides a path 

to allow K3 to pick if no thermal fault 
is present. 

b. Provides for sequential shutdown of K3 
on a power fault condition. 

c. Inhibits -4V UV sense after a thermal 

fault. 
d. Drops power-up signal to main storage 

supply. 

- ±12V Supply Sense, Located on Power 
Supply (MLTA/BSCA-YA140) 

• Pick 
When the ML TA ±12V supply output is ap· 
proximately ±12 Vdc. 

• Drop 
- Loss of either +12V or -12V output. 

• Function 
K2-2 
a. Provides a path for +24V to TP9 when 

±12V supply is not up. 
b. Provides the ±12V link in the power com­

plete sequence chain. 

Note: The ±12 Vdc supply is required when the 
ML TA feature is installed. This supply is also 
used with BSCA and not ML TA it the BSCA 
feature contains the 1200 bps integrated mo· 
dem. This supply is not required if BSCA with· 
out 1200 bps modem is installed (BSCA and/or 
BSCC without this modem uses -12 Vdc only). 



COIL/RELAY FUNCTIONAL DESCRIP­
TIONS 

El AC Voltage to Bulk Power Supply 
(YA102) 

• Pick 
Transferring the power switch (section A) 
after being in a normal power off state_ 

• Drop 
A -4V OV/OC power fault 
A -4V UV or +6V OV /QC power fault 

Loss of +24 V. +60V levels after a thermal 
fault. 

Loss of +24 V. +60V levels after transferring 

the power switch to the "OFF" position. 

• Function 
K3-1, 2, 3 controls ac distribution to all 

CPU bulk supplies: 

a. No. 1 logic -4V /-5V /+6V /-30V and 25 

Vac to -/±12V supply 
b. No. 2 logic -4 V 

c. No. 3 logic -4V 
d. Main storage power supply +8.5V /+3.4V 

e. -6V expansion +6V 
f. ±3V 2560 ±3V 

g. +8.5V +3.4V expansion main storage 

power supply 

Note: The outputs of the +6V regulator, +8.5V 

regulator, and +3.4V regulator have additional 
controlling functions. 

- Provides ac voltage to all CPU cooling fans. 

- -4V No. 1 (A gate) Sense (YA102A) 

• Pick 
-4V No. 1 (A gate) output at approximately 

4 Vdc 

• Drop 
- Loss of -4V No. 1 (A gate) output 

• Function 
K5-1 
a. Provides path for +24V to TP2 when -4V 

No. 1 (A gate) level is not up. 

b. Provides control of the PWR CHK light 
during power down sequence. 

c. Provides the -4V No. 1 (A gate) link in 
the power complete ( K 12) sequence chain. 

K5-2 

a. Provides the -4V No. 1 (A gate) link in 
- the start up control for the +6V regula­

tor. 

Im +6V (+SV for BSCC only) Sense 
(YA102A) 

• Pick 
- +6V /+5V output at approximately +6 Vdc 

• Drop 
- Loss of +6V output 

• Function 
K6-2 provides the +6V up-link of the chain 

required to energize K9, K9A, and K9B re­
lays that provide ac voltage to 1/0 devices 

attached to the system. 
K6-3 provides voltage to -4V UV sense cir­

cuit. This line ensures that a -4V UV fault 

wi 11 not be sensed before the +6V supply is 
up_ 

K6-4 

a. Provides a path for +24V to TP5 when 
+6V level is not up_ For +24V to appear 

on TP5, all -4V supplies, -12V or ±12V 
supply, and ±3V 2560 supply (it installed) 

must be up. 

b. Provides the +6V link in the power com­

plete sequence chain. 

- +6V UV Detect (YA102B) 

e Pick 

Loss of +6V output while system is in a nor­
mal power on state. 

• Drop 
- +6V power restored 

• Function 
K6A-1 provides path for picking the +6 UV 
fault relay (Kl 5) when system is in a nor­

mal power on state, and a +6V undervoltage 
is detected. 

Note: K6A is energized with +24V only 

when the ground side of this coil is connected 

to ground. Transistors 01 and 02 sample 

the +6V regulator output and if +6V is avail­

able, 01 and 02 do not conduct and 02 pre­

sents an open circuit to the ground side of 

K6A and inhibits this coil from being ener­

gized. If +6V is not available, transistors 01 

and 02 conduct and the ground side of K6A 

is at ground potential and allows K6A to be 

energized. This causes Kl 5 fault relay to 
pick which, in turn, causes a power check 

(K9 drops, KlO drops, K12 drops, PWR 
CHK light on). 

- Main Storage Supply Sense (YA 102A) 

• Pick 
- +8.5V output at approximately 8.5 Vdc 

• Drop 
- Loss of +8.5V output 

• Function 
KB-1 provides the +8.5V required to ener­

gize K9, K9A, and K9B relays that provide 

ac voltage to the 1/0 devices attached to the 
system. 

K8-2 

a. Provides a path for +24V to TP6 when 

+8.5V level is not up. For +24V to ap­

pear on TP6, all -4V supplies, -12V or 
±12V supply, ±3V 2560 supply (if in­
stalled), and +6V supply must be up. 

b. Provides the +8.5V link in the power 

complete sequence chain. 

Note: The +8.5V supply depends on the 

+3.4V supply being up. The +3.4V supply 

is not associated with any relay coil. How­

ever, the availability of this voltage provides 

a start-up to the +8.5V supply. Hence, both 

must be up before KB can pick. 

- 1/0 AC Power (YA101 and YA102) 

• Pick 
- +6V power up and +8.5V power up 

• Drop 
Any OV/UV/OC fault on -4V or +6V 
Thermal fault 
POWER switch being set OFF 

Loss of the +8.5V level when in a normal 
power up state 

• Function 
K9-1, 2, 3 controls ac voltage distribution to 
the +24 Vdc power supply and the following 
1/0 devices: 

a. 2560 
b. 5424 

c. 2501 
d. 1442 

Note: Primary power for the 2560 is supplied 

by the 5421 on all 60 Hz and 200 Vac 50 Hz 
systems. 

Im 1/0 AC Power (YA101 and YA102) 

• Pick 
- +6V power up and +8.5V power up 

• Drop 
Any OV/UV/OC fault on -4V or +6V 

Thermal fault 

POWER switch being set OFF 

Loss of the +8.5V level when in a normal 
power up state 

• Function 
K9A-1, 3 controls ac power distribution to 

the 3277 and 3284. 

B 7.25 Vac and 41 Vac Distribution 
(Lamp and Meter - YA 102) 

• Pick 
- +6V power up and +8.5V power up 

• Drop 
Any OV /UV /QC fault on -4V or +6V 

Thermal fault 

POWER switch being set OFF 

Loss of the +8.5V level when in a normal 

power up state 

• Function 
K9B-1 controls distribution of the 7 .25 Vac 

power to the indicator lamp bus. 

K9B-2 controls distribution of the 41 Vac 

power to the meter control card. 

1111 1/0 Power Sense (YA102A) 

• Pick 
All 5421 power supplies (+60V MFCU, +60V 

PSl, +6V, and-12V) and 5415/5424 +24V 

power supplies are up. 

• Drop 
Loss of any 5421 power supply ( +60V 

MFCU, +60V PS1, +6V, or -12V) 

Loss of 541 5/54 24 + 24 V power supply. 

• Function 
K10-1 

a. Provides path to hold K3 energized after 

a thermal fault or setting the POWER 

switch OFF. 

b. Provides path to supply +24V to regula­

tor for main storage supply sequence/ 

sense circuits. 

Kl0-2 
a. Provides a path for +24V to TP7 when 

+24V in 5415/5424 or one of the 5421 
5421 supply levels is not up_ For +24V 

to appear on TP7, all -4V supplies, -12V 
or ±12V supply, ±3V 2560 supply (if 

installed). +6V supply, and +8.5V sup­
ply must be up. 

b. Provides the +24V and all 5421 supplies 

link in the power complete sequence 
chain. 

1311 +60V Sense (YA 102A) 

• Pick 
+60V supply in 5421 up to approximately 

+60V 

e Drop 

- Loss of +60V output 

• Function 
K 11-1 

a_ Provides a path to hold K3 energized after 

a thermal fault or setting the POWER 
switch OFF. 

b. Provides a path to supply +24V to regu­

lator for main storage supply sequence/ 

sense circuits. 
K11-2 

a. Provides a path for +24V to TP8 when 

+60V in 5421 is not up. For +24V to 
appear on TPB, all -4V supplies, -12V I 
±12V supply, ±3V 2560 supply (if in­

stalled), +6V supply, +8.5V supply, +24V 

in 5415/5424, and all 5421 supplies must 
be up. 

Note: Because loss on any 5421 supply 

that includes +60V also controls TP7, 

TP8 should never indicate +24 V unless 

the sense circuit itself is failing. 

b. Provides the +60V link in the power com­

plete sequence chain. 

Note: While it appears that K 10 and K 11 
have duplicate functions, the holding on of 

K3 until +60V to the MFCU is down (K11-1 

n/o) is sufficient justification for K 11 being 
present_ 
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OOIL/RELAY FUNCTIONAL DESCRIP­
TIONS 

- Power Sequence Complete 

• Pick 
All -4V power supplies sensed up (K5, K17, 
K19), -12V or ±12V power supply sensed 
up (K30, K2 in MLTA supply), ±JV power 
supply sensed up (K12), +6V power supply 
sensed up ( K6), +8.5V power supply sensed 
up (KB}, +24V in 5415/5424 and all 5421 
supplies sensed up (K10), and +60V power 
supply in 5421 sensed up ( K 11). 

e Drop 
- Loss of any of the above supply outputs 
- OV/OC fault on -4V or +6V levels 
- UV fault on -4 V level 

• Function 
- K12-1 

a. Provides power sequence complete to 
5421 and 5424. 

b. Provides +24V to 2560 switch lines (2). 
c. Provides control line to 3411. 
K12-2 
a. Provides +24V to PWR CHK light with 

POWER switch ON and K12 not picked, 
or with POWER switch OFF though K12 
not picked and -4V No. 1 supply (KS) 
still up. 

K12-3 
a. Enables picking of +6V UV fault relay 

(Kl 5) but only after power sequence is 
complete (inhibits a +6V UV fault during 
anormalpowmupandpowerdown 
sequence). 

K12-4 
a. Disables 'power on reset' signal to CPU 

(clock 9 no longer on). 

1111 -4V No. 1 (A gate) OV/OC Fault 

• Pick 
An overvoltage or overcurrent condition de­
tected by -4V No. 1 (A gate) regulator. 

• Drop 
Pressing CHECK RESET with the POWER 
switch OFF. 

• Function 
- K13-1 

a. Provides a path for +24V to TP12. 
b. Provides control of distribution of +24V 

to all sequence control circuits. 
K13-2 
a. Provides a hold path for Kl 3 requiring a 

manual reset to clear the. fault indicator. 

- -4V No. 1 (A gate) UV or +6V (+5V 
for BSCC only) OV /QC Fault 

• Pick 
An overvoltage or overcurrent condition 
detected by the +6V regulator. 
An undervoltage condition detected by the 
-4V No. 1 (A-gate) UV sense circuit. 

• Drop 
Pressing CHECK RESET with the POWER 
switch OFF. 

• Drop 
Pressing CHECK RESET with the POWER 
switch OFF. 

• Function 
K14-1 
a. Provides a hold path for K14 requiring 

a manual reset to clear the fault indica­
tor. 

K14-2 
a. Provides a path for +24V to TP13. 
b. Provides control of distribution of +24V 

to all sequence control circuits. 
- K14-3 not used. 
- K14-4 

a. Inhibits picking of Kl 5 when Kl 4 is 
picked. 

Note: K 14-4 and K 15-1 are used to prevent 
picking two fault relays when a power fault 
(OV /QC) occurs. When the system abruptly 
powers down and K3 is dropped, a race con­
dition (to power down) exists for the -4V 
and +6V supplies. K14-4 and K15-1 elimi­
nate erroneous test point indications. 

llJI +6V (+5V for BSCC only) UV Fault 

Kl 5 is used as a +6V UV detection sense relay and 
as a ±3V sequence sense (2560 feature) relay. 

• Pick 
A UV condition causing K6A-1 n/o points 
to close with power complete (Kl 2-3 n/o 
points closed) and no -4V UV fault or +6V 
OV/OC fault (K14-4 n/c points closed). 

e Drop 
Pressing CHECK RESET with the POWER 
switch OFF. 

• Function 
Kl 5-1 
a. Inhibit +24V to TP7 on +6V UV condi-

tion. 
K15-2 
a. Provides a path for +24V to TP14. 
K15-3 
a. Provides a hold path for Kl 5 requiring a 

manual reset to clear the fault indicator. 
K15-4 
a. Provides control of +24V to K9, K9A, 

and K9B coils and power up signal to 
5421. 

13l1 -4V No. 2 OV/OC Fault 

• Pick 
- An overvoltage or overcurrent condition de­

tected by -4V No. 2 regulator. 

• Drop 
Pressing CHECK RE;SET with POWER switch 
OFF. 

• Function· 
K16-1 
a. Provides a path for +24V to TP11. 
b. Provides control of distribution of +24V 

to all sequence control circuits. 
K16-2 
a. Provides a hold path for K16 requiring a 

manual reset to clear the fault indicator. 

- -4V No. 2 Sense and -5V Sense 

• Pick 
- -4V No. 2 output at approximately -4 Vdc 

and Kl picked due to -5V supply being up 

• Drop 
- Loss of -4 V No. 2 output 
- Loss of -5V output 

• Function 
- K17-1 

a. Provides the -4V No. 2 link in the start­
up control for the +6V regulator. 

K17-2 
a. Provides a path for +24V to TP3 when 

-4V No. 2 level is not up. For +24V to 
appear on TP3, -4V No. 1 (A gate) and 
-4V No. 3 supplies must be up. 

b. Provides the -4V No. 2 link and a -5V 
link in the power complete sequence 
chain 

11111 -4V No. 3 OV /OC Fault 

• Pick 
An overvoltage or overcurrent condition de­
tected by -4V No. 3 regulator. 

• Drop 
Pressing CHECK RESET switch with POWER 

switch OFF. 

• Function 
- K18-1 

a. Pi"ovides a path for +24V to TP10. 
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b. Provides control of distribution of +24V 
to all sequence control circuits. 

- Kt8-2 
a. Provides a hold path for K18 requiring a 

manua.1 reset to clea~ the fault indicator. 

- -4V No. 3 Sense 

• Pick 
- -4V No. 3 output at approximately -4 Vdc 

• Drop 
- Loss of -4V No. 3 output 

• Function 
K19-1 
a. Provides the -4V No. 3 link in the start­

up control for the +6V regulator. 
K19-2 
a. Provides a path for +24 V to TP4 when 

-4V No. 3 level is not up. For +24V to 
appear on TP4, -4V No. 1 (A gate) sup­
ply must be up. 

b. Provides the -4V No. 3 link in the power 
complete sequence chain. 

B B Gate F ET Protect 

• Pick 
-4V No. 2 power supply output at approx­

imately -4 Vdc. 

• Drop 
- loss of -4V No. 2 power supply output. 

• Function 
K20-1 
a. Prevents basic main storage power 

supply from operating if the -4 V No. 2 
power supply does not power up or if it 
powers down abruptly. 



COIL/RELAY FUNCTIONAL DESCRIP­
TIONS 

CID B Gate FET Protect for No. 3 
Feature Power Supply 

• Pick 
- -4V no. 3 feature power supply output at 

approximately-4 Vdc 

• Drop 
Loss of -4V no. 3 feature power supply 
output. 

• Function 
K21-1 
a. Prevents basic main storage power supply 

from operating if -4V No. 3 power 
supply does not power up or if it powers 
down abruptly. 

b. Installed only if +8.5V and +3.4V are 
used on channel bank no. 3. 

ml Expansion Main Storage Power 
Supply (Feature} 

• Pick 
- +8.5V expansion main storage power 

supply powered up. 

• Drop 
Loss of +8.5V expansion main storage 
power supply output. 

• Function 
Prevents the basic main storage power supply 
from powering up until after the expansion 
main storage power supply has powered up 

- -12V Supply Sense (BSCA/BSCC) 

• Pick 
- The BSCA/BSCC -12V supply output is at 

approximately -12 Vdc. 

• Drop 
- Loss of -12V supply output 

• Function 
K30-1 
a. Provides a path for +24V to TP9 when 

the -12V supply is not up. 
b. Provides the -12V link in the power com­

plete sequence chain. 

Note: If ML TA and BSCA features are in· 
stalled, a ±12V supply is installed instead of 
the -12V supply. In that case, K2 is used 
to sense its output. 
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APPENDIX A. CROSS REFERENCE 
Function Board/Card FEALD FETMD 

FEALD -CARD CROSS-REFERENCE LIST 
Program check registers 83D2 KR201 2-46 
Rotary bit switches 82V3 PA 111 7-7 
Run controls 83R2 KA202 2-4 
SAR card 8382 MA102 2-54 

Function Board/Card FEALD FETMD 

A and 8 registers 83F2 RA101 2-20, 2-21 Store data LSR lo assembler to A register 83D2 KR242 2-48 
ALU B3H2 AV102 2-8 Timer 82M2 KT501 2-52 
Aux ALU 8302 AB101 2-23 Use meter 82S4 CR101 --

ALU controls B3M2 KY101 2-15 
CE mode B3V3 PA101 7-8 
Channel bank 2 terminators 82E4 MD101 4-005 

B2F4 MDl 11 --

Channel bank 3 terminators B2E5 MD201 4-005 
B2F5 MD211 --
B2G5 MD221 --

Channel entry /exit -- WB101 4-100 
Channel in B2J2 KE101 4-115 
Channel out 82H2 KE201 4-107 
Clock controls 83T2 KC102 2-1 
Clock indicators B3V2 PB121 7-4 
CPU to storage -- WS010 --
Cycle controls B3S2 KD101 2-2 
D80 bank 2 B2F2 MC101 4-005 

B2E2 MCl 11 --
B2D2 MC121 --
B2C2 MC131 --

D80 bank 3 B2F3 MC201 4-005 
B2E3 MC211 --

8203 MC221 --
82C3 MC231 --

Display selector drum 82U5 PC101 7-5 
Drum indicators B2V5 PB101 7-4 
External address gate B3A3 M8101 --
Halt ID Circuits B2K4 KT201 5-66 
Halt ID Indicators B2V4 PB131 7-3 
Initial memory scan B3U4 KA312 6-4 
Instruction and program check control B3G2 KN101 --
Interrupt card B3L2 KM101 2-49 
Interval timer 82K3 KT601 2-52 
Interval timer oscillator B2K2 KT701 --
LSR card B3C2 MA202 2-30 
LSR controls B3P2 KL 101 2-34 

B3N2 KG101 2-34 
LSR select bank 2 B2D4 KE301 2-36 
LSR select bank 3 B2G2 KE401 2-37 
LSR select and operator indicators B3V4 PCl 11 7-7 
Machine cycle indicators B3U2 PB 111 7-4 
Main storage A4/84 UJ011 3-1 
Meter control 83U3 CS101 --
Miscellaneous console B3V5 PC121 7-1 
Op and Q registers 83J2 RN101 2-41, 2-44 
Oscillator B2S5 KA101 2-1 
PMR B3E2 KP102 2-28 

Processor check latches and display B3K2 KB101 1-8 
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Index 

m 
A (add to register) 5-46 
Acycles 5-14 
A-register and controls 2-20 
A/B register parity checking 2-22 
ac power 8-2 
add logical characters (A LC) 5-15 
add to register (A) 5-46 
add zoned decimal (AZ) 5-20 
add-on regulator 8-11 
address bit generation, 1/0 LSR 2-38 
address bit switch 7-9 
address compare light 7-7 
address com pare switches 7-10 

Ecyclestop 7-10 
I cycle stop 7-10 

address increment switch 7-9 
address parity check 2-57 
address selection, main storage 3-8 
address translate table 2-54 
address violation check 2-56 
addressing 1-12 
addressing main storage checks 3-6, 3-8 
addressing, BSM 3-7 
addressing, main storage 2-54 
advance program level (APL) 5-80 
ALC (add logical characters) 5-15 
alter ATT/PMR 6-12 
alter SAR 6-14 
alter storage 6-5 
ALU 

auxiliary 2-23 
card check, auxiliary 2-24 
controls 2-15 
description 2-8 
parity checking 2-18 
P-bit generation 2-12 

APL (advance program level) 5-80 
auxiliary ALU 2-23 
auxiliary ALU card check 2-24 
auxiliary B register 2-25 
AZ (add zoned decimal) 5-20 

B cycles 5-14 
B gate -4V feature logic supply no. 3 8-12 
B gate -4V logic supply no.2 8-12 
B register, auxiliary 2-25 
B-register and controls 2-21 

basic -4Vdc no. 1 supply 8-11 
basic unit, power distribution 8-3 
BC (branch on condition) 5-51 
binary 

addition 2-11 
subtraction 2-10 

branch on condition (BC) 5-51 
branching 1-13 
BSCA step key 7-7 
BSCA/LCA control panel 
BSCA/LCA local test switch 7-9 
BSM addressing 3-7 
BSM write operation 3-4 
bulk power supplies 

no. 1, 2, and 3 8-6 
+6V expansion 8-13 

bypass resistors 8-11 
byte control, main storage 3-6 

card check, auxiliary ALU 2-24 
carry check, ALU 2-19 
CCP (command CPU) 5-67 
CE controls 7-7 
CE switches 

key switch 7-7 
mode selector switch 7-8 
channel 4-005, 4-010 
channel DBO parity 4-120 
channel interface 4-005, 4-010 
channel lines 4-100 
channel terminators 4-005 
check ALU 2-17 
extended SAR address bits 2-55, 7-9 

channel terminate feature 1-5 
check bit generation, main storage 3-6, 3-10 
check reset key 7-7 
checks and adjustments 8-3 
CLC (compare logical characters) 5-16 
clock indicators 7-4 
coil/relay functional description 8-26 
command CPU (CCP) 5-67 
command instructions 5-63 
compare logical characters (CLC) 5-16 
condition register 2-23 
console switches 4-110 
conversion 

decimal to hexadecimal 1-10 
hexadecimal to decimal 1-10 

CPU 
clock 2-1 
data f I ow 1-8 
DBO parity 4-125 
LSRs 2-28 
timing 1-7 

cycle controls 2-2 
cycle steal priority 5-72 

ID 
data flow 

CPU 1-8 
main storage 3-3 

data format 1-10 
data transfer, 1/0 cycle 5-71 
DBI and translator 4-115 
DBI parity 4-130 
DB I translator 4-095 
DBO 

parity 4-120, 4-125 
translator 4-095 

DBO and translator 4-107 
de bulk power supplies 8-6 
de power 8-2 
decimal 

addition 2-13 
subtraction 2-11 

display adapter 1-5 
display check bit switch 7-9 
display SAR/MSAR 6-18 
display storage 6-8 

ECC (error checking and correction) 3-10 
ED (edit) 5-26 
edit (ED) 5-26 
emergency power off (EPO) switch 7-1 
EPO switch 7-1 
error checking and correction (ECC) 3-10 
error classification logic, main storage 3-11 
errors 1-7 
execute cycles 5-14 
expansion main storage power supply 8-16 

II 
fast I cycles 1-7 
fault relays 8-9, 8-30 

F EAL D/card cross reference I ist A-1 
fetch data register and control 3-9 
file control panel 7-2 

m 
halt program level (HPL) 5-66 
HP L (halt program level) 5-66 

D 
I cycles 5-3 
I-op cycle 5-3 
1/0 

attention light 7-3 
check I ight 7-7 
check switch 7-9 
cycle 5-70 
cycle data transfer 5-71 
cycle steal 1-13 
instructions 5-68 
interface 4-005, 4-010 
interface lines 4-100 
LSRs 2-32 
LSR select check 2-40 
LSR 17th and 18th bit 2-55 

overlap switch 7-9 
IH cycles 5-7 
IL cycles 5-7 
indexing 5-10 
initial memory scan 6-4 
initial program load (IPL) 6-1 
input power requirements 8-3 
insert and test characters (I TC) 5-30 
instruction and signal reference 5-1 
instruction cycles (fast I cycles) 5-2 
instruction format 1-11 
interrupt 

priority 2-49 
not ready to ready 2-59 
request 2-51 
routines 1-13 

interrupt level light 7-4 
interrupt mask 2-49 
interrupts 2-49 
interval timer 2-52 
introduction 

processor 1-6 
system 1-1 

invalid address check 2-58 

invalid device address 
invalid op code check 
invalid 0 4-120 

4-120 
2-43 

IPL (initial program load) 6-1 
IQ cycle 5-3 
IR cycle 5-63 
ITC (insert and test characters) 5-30 
IX cycles 5-10 

D 
JC (jump on condition) 5-65 
jump on condition (JC) 5-65 

13 
key switch, CE 7-7 

II 
LA (load address) 5-50 
LCA/BSCA control panel 7-6 
LCP (load CPU) 5-53 
LIO (load 1/0) 5-73 
Load A TT flowchart 5-56 
load address (LA) 5-50 
load CPU (LCP) 5-53 
load 1/0 (LIO) 5-73 
load, store CPU flowcharts 5-54 
local storage registers ( LSR) 2-30 
locations, power supply 8-4 
logic card reference A-2 

LSR (local storage registers) 
addressing 2-33 
controls 2-39 
description 2-30 
display selector switch 7-7 
select 

check (1/0) 2-40 
CPU 2-34 
1/0 address bit generation 2-38 
1/0 channel bank 1 2-35 
1/0 channel bank 2 2-36 
1/0 channel bank 3 2-37 

17th and 18th bit (1/0) 2-55 
LS Rs 

CPU 2-31 
1/0 2-32 

Index 5415 TMD X1 



machine cycle indicators 7-4 

machine language 1-9 
main storage 

addressing 2-54 
address selection 3-8 
checks, addressing 3-6, 3-8 

data flow 3-3 
introduction 3-1 
locations 3-2 
power supply 8-14 

overvoltage/undervoltage protection 8-15 

regulator card 8-15 
sense relay 8-15 
sequence card 8-15 
sequencing 8-15 
voltage adjustment 8-14 

power supply (expansion) 8-16 
overvoltage/undervoltage protection 8-17 
regulator card 8-17 
sense relay 8-17 
sequence card 8-17 
sequencing 8-17 
voltage adjustment 8-16 

read operation, BSM 3-5 

memory 
diagnostic fetch 5-53, 5-60 
FDR reset 5-53, 5-60 

message display unit 7-3 
Model 10 compatibility 2-42 
mode selector switch 7-8 
move characters (MVC) 5-16 
move hex character (MVX) 5-34 
move logical immediate (MVI) 5-38 

MVC (move characters) 5-16 
MVI (move logical immediate) 5-38 
MVX (move hex character) 5-34 

II 
not ready to ready interrupt 2-59 

number 
conversions 1-9 
systems 1-9 

one-address instructions description 5-38 
op register 2-41 
op- and 0-register parity 2-45 
operator panel 7-1 
overcurrent protection 8-9 
overvoltage protection 8-9 

P-bit generation, ALU 2-12 
parity check switch 7-9 
parts replacement (power) 8-3 
PM R {program mode register) 2-28 
power check light (lamp) 7-4, 8-28 
power distribution 8-3, 8-5 

+5 Vdc to 3277/3284 attachment 8-21 
:t5 Vdc to BSCC 8-21 

power off 
abnormal 8-27, 8-29 
emergency 8-29 
OC/OV /UV failure 8-27, 8-29 
sequence 8-26 
thermal 8-29 

power on 
abnormal 8-27 
sequence 8-24, 8-25, 8-29 

power on/off switch 7-3 
power supply 

regulators 8-7 
start up control 8-8 

±3 Vdc 8-18, 8-19 
-4 Vdc (add-on regulator) 8-11 
-4 Vdc basic no. 1 supply adjustment 8-11 
-4 Vdc logic supplies no. 2 and no. 3 

adjustments 8-12 
-4 Vdc undervoltage circuit (regulator 

no. 1) 8-10 
±5 Vdc feature regulator (BSCC) 8-20 
+6 Vdc expansion bulk supply (feature) 8-13 

+6 Vdc regulator adjustment 8-13 
+6 V de undervoltage circuit 8-10 
±12 Vdc supply (feature) 8-21 

-12 Vdc supply (feature) 8-21 
+24 Vdc supply 8-23 

privileged mode 2-42 
privileged op check 2-43 

processor characteristics 1-6 
processor check 

A-B register P check 2-22 
address violation check (store protect) 2-58 
ALU P check 2-18 

carry check 2-19 
channel DBO P check 4-120 

channel 1/0 check 1-7 
CPU DBO P check 4-125 
CPU SAR check (SAR/ A TT) 2-57 
DBI P check 4· 130 
DBO P check (CPU DBO) 4-125 
description 1-7 
invalid address 2-58 
invalid device address check (invalid 0) 4-120 

invalid op check 2-43 
invalid 0 (invalid device address) check 4-120 

1/0 LSR select check 2-40 
light 7-3 
LSR parity check 2-31 
memory SARP check 2-57 
op/0 register P check 2-45 
privileged op check 2-43 
SAR/ATT (CPU SAR check) 2-57 
SDBI check 3-13 
SDBO check 3-13 
store protect (address violation) 2-58 

program check 
address violation check (store protect) 2-58 
assembler 2-48 
description 1-7 
interrupt 2-49 
invalid address 2-58 
invalid device address check (invalid 0) 4-120 

invalid op check 2-43 
privileged op check 2-43 
registers 2-46 

program load selector switch 7-2 
program mode register (PM R) 2-28 

m 
0 register parity 2-45 

read operation, main storage 3-5 
recomplement 2-14 
register display unit 7-5 
roller display 7-5 
rotary address switch 6-9, 6-15 
run controls 2-4 

SAR E14 and E15 bit 2-55 
SAR/MSAR display switch 7-9 
SBF (set bits off masked) 5-42 
SBN (set bits on masked) 5-42 
SCP (store CPU) 5-52 
SDBI main storage checks 3-13 
SDBO main storage checks 3-13 
select check (1/0 LSR) 2-40 
sense 1/0 (SNS) 5-76 
sequence relays (sensing) 8-30 
sequential instruction execution 1-12 
set bits off masked (SBF) 5-42 
set bits on masked {SBN) 5-42 
seventeenth and eighteenth bit (1/0 LSR) 2-55 

SLC {subtract logical characters) 5-15 
SNS (sense 1/0) 5-76 
ST (store register) 5-46 
start 1/0 (SIO) 5-68 
start key 7-3 
stop key/light 7-3 
storage 

protection 2-56 

test switch 7-9 
storage protect check 2-58 
store A TT flowchart 5-55 
store CPU (SCP) 5-52 
store data assembler 2-48 
store register (ST) 5-46 

store, load CPU flowchart 5-54 
subtract logical characters (SLC) 5-15 
subtract zoned decimal (SZ) 5-20 

supervisor call 5-67 
supervisor program 2-50 

syndrome bit 
decoder 3-10 
generator 3-10 

system console 7-1 
system reset 

description 6-2 

key 7-7 
system sequencing and sensing relays 8-29 

SZ (subtract zoned decimal) 5-20 

II 
TBF (test bits off masked) 5-42 
TBN {test bits on masked) 5-42 
test bits off masked {TBF) 5-42 
test bits on masked (TBN) 5-42 
test 1/0 and branch (TIO) 5-79 
test points (TPs), power supply 8-28 

thermal check 8-27, 8-28 
thermal check light 7-4 
TIO (test 1/0 and branch) 5-79 
two-address instruction 5-3 

m 
uncorrectable error (main storage) 3-11 
undervoltage protection 8-10 

unit check 1-7 
unit record restart 2-59 
usage meter 7-1 

voltage regulation 8-8 

write operation, main storage BSM 3-4 

ZAZ (zero and add zoned) 5-21 
zero and add zoned (ZAZ) 5-21 
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