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1.1 INTRODUCTION 

SECTION l 
GENERAL DESCRIPTION 

This manual describes t:he SPERRY UNIVAC 77 System Power Supply. 
TI:l.e manual is comprised of six sections: 

o General Desc1·iption • An j.ntroduction to the manual 
and an overview of the system, including a list of 
important features and specifications. 

o Installation - A discussion of general installation 
considerations, including physical description and 
interface informationo 

o Operation ... A discussion C)f operating controls and 
indicators. . 

o Theory of Operation - A functional description of the 
memory system with timing and block diagrams. 

o Maintenance ·· A dis cuss ion of general maintenance 
considerations. 

o Mnemonics • J\n alphanumeric listing of signal 
mnemonics wi1:h their definitions. 

Logic diagrams, schema~ics, and par'ts lists pertinent to the 
:System power supply arE~ included in the system documeni:ation 
packa.geo This docwnen'tation is assembled just prior to when a 
computer system is shipped and reflects the configuration of 
that particular system. 

Reference manuals peTt:lnent to the 77-200/400 memory are listed 
below with their corTesponding docwnent numbers. 

Title --
77cZOO System Reference Manual 
77-400 System Reference Manual 
77-600 System .Reference Manual 
V70 Series Architecture Reference 

Manual 

Document Number* 

98A 9906 42x 
98A 9906 4lx 
98A 9906 40x 
98A 9906 OOx 

*The character x repre:sents the revision number, which is in the 
range 0 through 9. 
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l.2 DESCRIPTION 

The 77 System Power Supply provides i:1ower and voltage required by 
the. 77 series of computers. The power supply is modular in 
design and contained in a chassis mea;suring S. ZS inches high by 
19. S inches wide by 19 .S inches deep and m.ounts in a standard 
19-inch rack. The power supply is designed to supply a wide 
vari ty of power requirements. Its fl.exib il i ty is due to the 
modular design of'. the power supply. The basic power supply con-
s is ts of a chassis, front panel, and an ac power board. Various 
power modules are! added to meet specific system requirements. 
Available power modules consist of a •SV de logic supply, a 
+S.ZV de and •lZV de memory supply, a •lZV de data communications 
supply, and a dat:a save (bat.tery) suppry. The basic power supply 
chassis contains power control and pc>wer failure alarm ci rcui·ts, 
RFI filter, and transient suppressors; and provides four module 
spaces into which the power ~odules are installed. 

Two standard preconfigured modules of the system power supply a.re 
available. ~todel. 77-4060 contains one 100 ampere logic power 
module and one me~mory power module cap ab le of sup.Portini up to 
ZS6K words of semiconductor memory. Model. 77-4061 contains one 
100 ampere logic power module, one memory power module, and one 
data communica.tic1ns power module whic:h prc1vides power for up to 
3Z·lines. The system designer may utili:e one of the preconfig­
ured models or may specify a power supply tailored to his specific 
applications by ins~a.lling the individual power modules required. 
·Figure 1-1- shc)w::; a typical power supply configuration. 

'ITil-3645.A 

POWERSWlT~ 

flOWER OUTPUT I 
c:ONNECTORS 

CATA 
COMMUNl· 
CATIONS 
PO'NeR 
MO CUL! 

MEMORY 
POWER 
MOOUl.! 

FUSE 

LOGtC 
PClWER 
M<~OUl.e 

SYSTEM ?CweR 
SUPPl.Y CHASSIS 

CATA 
SAVE 
OPTION 

v?CWER OUTPUT 
c:ONNECTORS _J 

------
Figure l-1. System Power Supply Typical Module Configt!=ation 
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Each of the System Powt!r Supply modules is a self-contained supply 
which obtains its primary power from the ac power board located at 
the front of the power supply chassis. Model 77-4066 loqic power 
modules provides +SV de at 100 amperes for the computer processor 
a.nd I/O controllers. '.rhe loqic pow(er modules utilize two module 
spaces. Model 77-4067 memory power.module provides +S.2V de at 
6 amperes and +12V de at 4 amperes. The memory power module uti­
lizes one module space. Model 77-4068 data communications power 
modules provides +l2V de at l.2 amperes and -l2V de at 1.4 amperes. 
The data communications power module utilizes one module space. 
In addition to the powier modules, a data save option is available. 
The ciata save (batteries) mount externally to the rear panel. The 
data save circuitry provides temporary power to the computer mem­
ory if a power failure occures. 

The System Power Supply includes the following features: 

The :t'ower supply chassis includes a REI filter, power ON-OFF 
switch, .fuse, transient suppressors, and an ac power board. The 
ac power board includes the ac power control circuit, power fail. 
detec:tion and power failure alarm circuits, and a current loop 
power supply .. 

Over··vol tage/Overcurrent Protection.. Circuits in the individual 
modules prevent damaqe to computer circuits and power supply cir­
cuits from over-voltage and/or overcurrentQ The data communica­
tions modules has no over-voltage protection. 

Alarm Circuit.. An alarm circuit generates a signal when loss of 
inpu·t po.,•er or deterioration of input power occurs. This alarm 
signal enables a computer power fail/restart sequence to occur. 
After a power failure is detected, the system power failure 
signal is delayed permitting the computer to prevent ~~·JS s of 
currently processed data prior to shutdown. The compu:er will 
then utilize this alatm signal to achieve an orderly shutdown. 

Remote Control. The power supply employs a remote control feature 
which allows the powe:c· supply to be powered-up or powered-down by 
computer control. A hold mode allows the logic power to be turned 
off while memory power is maintained. The power supply provides an 
output control which can be connected to additional power supplies 
so that one computer control can remotely control any number of 
powe.r supplies o 

Data Save Ootion. When installed, the data save feature in con­
:)Un'Ction with the power failure alarm feature prevents loss of data 
by maintaining the memory power. Batteries are switched in, 



maintaininq the memory power output voltaqe. 'I'he batteries will 
maintain 256K of N·-MOS memory for a minimum of l. 5 hours. 'I'he 
batteries are main·t:ained in a. charqed condition by the memory 
power supply. 

Adjustable Modules. The loqic supply module and memory supply 
module are adJusta:ble by controls located on the rear panel con11ec­
tor plate. The data communications circuits do not require pre·· 
cision power voltaqes, thus the data commun.ications power modulEa is 
not adjustable. 

Specifications for the System Power Supply are listed in table 1-l. 
Specifications for the power modules are li.sted in tables l-2 
through l-4. 

Ta.ble l-l. 

Parameter 

tnput voltaqe 

Input current (max) 

Input frequency 

Power on/off switch 

Remote turn-on 
(24V ac, LFRTC) 

Remote hold 
(NHOLD) 

Data-save 
(NDSOFF) 

System Power Supply Specifications 

Specification 

104 to l32V ac. 

15 amperes full load (with two logic 
power modules installed) . 

47 to 63 Hz .. 

Turns off all output power, including 
data save power.. Switch is mounted on 
the f:ront of the power supply chassis 
and overrides remote turn-on and hold. 

Remote switch clos·t.ire turns on power 
supply. Remote switch contact rating: 
24V ac:: at 2 amperes maximum. 

Remote swi tc:h clos·t.ire to ground turns <::in 
memory supply and fans. Remote switch 
contact rating 30V de at 25 milliamperes. 

Switch closure to ground turns off bat­
tery backup of memory supply. Switch 
contacit rating 30V de at 100 milli­
amperes. 
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Table 1-1. System Power Supply Specifications {continued) 

Parameter Specification 

Weight 60 lbs (27.2 Kg) maximum without data 
save option. 65 lbs. (29.S Kg) maximum 
with data sa~e option. 

Dimensions S.25 inches high by 19o5 inches wide by 
19.S inches deep (133 by 483 by 495 mm) 
without data save option. Data-save 
adds 6.62 inches (168 mm) to depth. 

Operational 0 to SO degTees C (32 to 122 degrees F) 
environment at sea level; 0 to 35 degrees C (32 to 

95 degrees F) at 14,000 feet (4.27 km) 
altitude; 0 to 90 percent humidity withG 
out condensationo 

Table l-2. Loqic Power Module (77-4066) Specifications 

P----------------------·-----------------------------------------------------
Parameter 

Type 

Input 

Output 

Regulation 
(line and load) 

Ripple 

Cooling 

Energy storage 

Dimensions 

Specification 

Off line switching supply. 

102 to l32V ac, 47 to 63 .Hz, at 7 amperes 
maximum .. 

Adjustable from +4.5 to +5e25V de at 100 
amperes maximum. 

20 millivolts from one-half load to full 
load. • 

SO.millivolts peak-to-peak maximum. 

By internal fan 

6 millisec:ond.s minimum at full load 
and low line. 

Two module spaces: S inches high by 8 
inches wide by 12 inches deep ( 12 i by 
203 by 305 mm). 
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.·· 
Table l-3~ Memory Power Module (77-4067) Specifications 

Para.meter 

Type 

Input 

Output 

Requlation 
(line and load) 

Ripple 

Cooling 

Specification 

Transformer and switching regulators. 

102 to l32V ac, 47 to 63 Hz, at l.8 
amperes. 

+l2V de at 4 ampel:·es, +3. 2V de at 6 
amperes. 

20 millivolt.s; no 1.oad to full load. 

100 millivolt:s peak-to-peak maximu.'n. 

From chassis fan. 100 fpm minimum. 

Dimensions One module space: S inches high by 8 
inches wide by S.25 inches deep (127 by 
20 3 by 13 3 tl'llll) • 

Table l-4. oa1:a Communications .Power Module Specifications 

Parameter 

Type 

Input 

Output 

Ripple 

Regulation 
(Line and load) 

Cooling 

Dimensions 

Speci.fication 

Transformer a.nd series regulators. 

102 to l32V ac, 47 to 63 Hz, at 3 
amperes maxiinwn. 

+l2V de :5% at l.2 amperes. -l2V de :5% 
at l .. 4 amperias. 

10 millivolt:s pealc~-to-peak maxi:n~. 

20 millivolt:s no load to full load. 

From chassis fan, 100 fpm minimwn. 

One module s1;:iace: S inches high by 8 
inches wide by 5.25 inches deep (127 by 
20 3 QY 133 min) • 
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2sl INSPECTION 

SECTION Z 
INSTALLATION 

The 77 System Power Sllpply has bee11.· packed and. inspected. to 
ensure its arrival in good working order. To prevent damage, 
take care during unpacking and hand.ling. ·Check the shipping 
list to ensure that all equipment has been received. Immediately 
after unpacking, insp•!ct the equipinent for shipping damage. 
As cer-tain that wires and cables are neither loose nor broken, 
and that hardware is secure. If damage exists: 

a. Notify the ie.ranspor'ta.tio11 company. 

b • Notify Sper~ry Uni va.c., 

c. Save all packing material. 

Z.2 INSTALLATION 

The power supply is S.2S inches high, by 19 inches wide, by 19.S 
inches deep and ins'talls into a standard rack; The data save 
option, when installed, utilizes a battery pack which adds an 
additional 6.6Z inche.s to the depth of the power supply. 

2.2ol Module Installation 

Two standard preconfigured models of the system power supply are 
available» but a total of Zl configurations are possible utilizm 
ing the three power supply modules and the fan modules. The +SV de 
logic supply requires two module spaces. The •So2V de and +lZV de 
memcn·y supply, and t.he +12V de dat.a communication supply require 
one module space each. -The basic chassis is designed to accept 
any combination of modules. The logic supply is installed using 
holes marked B, the memory supply is installed using holes marked 
D, and the data communications is installed using holes marked E. 

The logic supply contains a built 0 in fan module, however the mem­
ory supply and the data communications supply require the additian 
of :Ean modules when installed. FiguTe Z-1 in conjunction with 
table Z-1 shows the combina'tions of module installations possible. 
Figure Z -lC shows the model 77-4060 pre configuration and figure 
2-lE shows the model 77-4061 preconfiguration. 
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Table 2-L System Power Supply Configuration 

Fiqure 2-1 
Reference Model ~ No. 

A 

a 

c '77-4 060 

0 

E 77- 4061 

F 

G 
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Mc~dules Required 
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Figure 2-1. System PoweJ: Supply Configuration 
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Figure 2-l. System Power Supply Configuration (continued) 
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B B~::J BB 
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Figure 2-l. System Power Supply Configuration (continued) 

2.2.2 Power Interface 

Pc,wer modules and fan modules receive ll 7V ac power from J l through 
J7 on the ac power board. de power output are provided on connec­
tor plates mounted on the rear paneL Each power module utilizes 
its own connector plate~. In power supply configurations where some 
connector plate positions are not used, a blank connector plate is 
installed in the unused position(s)~ Figure 2-2 shows a typical 
rear panel coniiguration. 

A power cable connects each power mc~dule to its connector plate. 
Each power module output is terminated in bulkhead mounted connec­
tors e Potentiometers mounted on the connector plates provide 
adjustment of the output power for the logic power module and the 
memory power module.. The data communications power module is not 
adjustable.. Connector~; .J8 through ~rlS are permanently mounted on 
the rear panel and provide interface as follows: JS, turn-on 
control for expansion srnpply; J'9, ac: power board remote control 
input: JlO power detect: Jll, current source-power fail: Jl2. 
through JlS, system fan power. 
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I 
POWEil CONNECTOR Is:.::: POWER SUPP\.Y /CONNECTOR Pt.ATE 
PLATI LOCATION L_ aAClC PANEL 1.0CATtON 
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J1 J2 
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@@ 
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~JI. 
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MEMORY POWER MOOUL! 
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J2 
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Figure 2-2. Rear Panel Configuration 
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The memory power modulE! connector plate houses four connectors., 
Connectors Jl and J2 provide +SV de (+S.2M) and +l2V de {+l2M) and 
a:ce wired in parallel.. Total maximtmt current from both connectors 
must not exceed 4 amperes for +l2M and 6 amperes for +5.2M. Con­
nector J3 connects the battery (data. save option) to the memory 
power module. Battery charqinq curr~nt is provided. Connector J4 
i.s utilized to provide connection tc::> a remote battery source. 
Connector J 4 does not 1?rovide battery charqinq. 

The data communication~; power modul•! connector plate houses three 
connectors Jl throuqh S3. Each con1lector is wir~d in parallel and 
provi.des +l2V de and -12V de. The 1naximum total ·current from all 
connectors must not exc:eed l. 2 amperes for +l2DC and l. 4 amperes 
for -12oc. 

The logic power module connector pl<~te houses six connectors Jl 
through J6. Each connector is wired in parallel and provides +SV 
de. Each connector is rated at 40 <llnperes, however the maximum 
total. current from all six connectors must not exceed 100 amperes. 

2.2.3 Standard Configurations 

Because of the various options of the system power supply and be­
cause all of the connectors of the connector·plates need not be 
utilized, many de power interfaces are possible. Two standard 
preconf igura tion.s a.re 11 vailable, however. Model 77-4 O 6 0 con taininq 
one logic power modul= and one memory power module .is illustrated 
in figure 2-J.. Model '77-4061 containing one loqic module, one 
memory power module wi ·1:.h data-save option, and one data communica­
tions power module is :illustrated in fiqu.re 2-4 s 

To distribute de power to the 77 system the power supply is 
conne~cted with the app:ropriate cable (figure 2-5). The cable is 
conne~cted between the power supply connector plate to the appro­
priate power connector on the connector planes that house the 
printed circuit boards. 

2.3 BATTERY INTERFACE 

Re fez: to figure 2-2. ,J3 and J4 of ·the memory power module connec­
tor plates provide inp1llt to the memory power module from the data­
save option (battery) .:\nd for an external battery ( 18V) respec­
tively o The external battery connected to J4 is not charged by the 
system power supply. 
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Figure 2-3. Model 77-4060 System Power Supply 
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Figure 2-4. Madel 77-4061 System Power Supply 
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+5V POWER CABLE 
.53P0936-048 
+5V EXPANSION CABLE 
.53P0936-0 ls 

MEMORY POWER CABLE 
!i3P0934-048 
S3P0934-024 

~ 
lQ.Q.Q.I u-~~ 

~48.IN. OR 15 IN.-/ •I 

I~~ 
I "48 IN. OR 24 IN. -I I 

~ 
lQ.QJ 

a 12V POWER CABLE 
53P0935-048 ~~o-~. 

::1:12V EXPANSION PWR CABL!! 
S3P0957-024 

VT11-Jo.32 

I -48 lN.-t------{ 

I • - 24 tN.---1---... 

Fiqure 2-5. DC Power Cables 

2 .. 4 FA.'1 POWER INTERFACE 

Refer to figure 2-2. Connectors Jl2 through JlS of the systems 
power supply provide output for system fans~ These connectors are 
wired in parallel and derive their source power internal to the 
systems power supply (ac power distribution). 

2.5 POWER FAIL INTERFACE 

Refer to figure 2-2. Connector Jll provides the current source 
(NCS) and the power fail detect (NCLSW2) signals. These signals 
provide a current sou.x:·ce (NCS) and a current loop (NCLSW2) which 
are interfaced to the systems: 

a. Data-Save Sc1ard of the ma.in cardframe chassis. 

b.. Memory Cont.t·oller Board of the main cardframe ch ass is. 
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c. Bus Driver Boa.rd of the main c:a.rdframe chassis. 

d. Other powE!.r supplies for syste!.'tlS with multiple power 
supplies (JlO of the system pc~wer supply, J3 of the 
inteqra.l s)ower supply) • 

When the power failu..re detection ca.blin~1 is t..tsed in the computer 
system, any mixture of System Power pUPE?lies and Integral Power 
Supplies may have tiieiz power failure detection circuits daisy 
chained. 

Refer to figures 2-Ei through 2-8. ThesE! figt.1res show various con.­
figurations usinq the System Power Supply output connectors JlO 
and Jll. Connec·e:.or Jll is the primary c:urrent source and must be: 
used in the beginning of the chain as shown in figures 2-6 th.rough 
2-8. If an Integral Power Supply is installed in the chain, 
(figures 2-7 and 2-8) the current source connectors would be J6 and 
J7 replacing Jlr and JlO respectively. Connectors J6 and J7 of the 
Integral Power Supp:Ly provide identical features as the Systems 
Power Supply connectors Jll and JlO. 

Two types of cables are used in the power failure detection inte.z::·­
face (figure 2-9). These are power fail cable land power fail 
cab le 2. The te.rmiria tor is a loop to provide continuity. The 
nwnber 3 power fail cable interconnects the power fail circuitr1 of 
either power supply to one power fail bus interface module on the 
memory timing and cc~ntrol board.. The p<~wer fail expansion cable is 
used to connect powtar failure alarm and system rese.t signals be­
t·.oJeen connector ·e;ilar1es ( f iqure 2-10) . 

2.6 ~EMOTE CONTROL POWER I~TERFACE 

Remote control powe;t:' cables provide int1:rface! connection bet,..oJeen 
the on-off switch on the control panel and the de power control 
ci.rcuits in the maii:l power supply and b•etween the de power contrc1l 
ci.rcuits in the mai:.'l supply and the power control circuits in an 
additional power su~ply (figure 2-ll). One cable configuration 
connects the control panel to the main supply and another con!igura­
tion is used to connect the main su~ply to another supply. Use cf 
these cables permits power supplies in the system to be simul­
taneously turned on or off by the remote control panel. They alsio 
permit the secondary power supply to be COntJ:'Olled by the power 
switch located on the main supply. This capability is provided by 
a power interlock (daisy-chain) and if a third supply is used it is 
controlled by the second supply, etc. Thus the power output of 
each subsequent power supply ad.C;ied to the sy~;tem is turned on or 
off by the remote ci::mtrol panel. 
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E•iqure 2-6. Power Failure Cael.ing Basic Confiqu.ration 
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Figure 2-7. Power Failure Cabling, Expansion Configuration 
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2.7 EXPANSION CONTROL INTERFACE 

The system· power supply power control interface consists of JS and 
J9 of the rear panel (figure 2-2). 

Connector J9 provides 24V ac output from the secondary of Tl (24VAC 
and LFRTC+), a ground from the panel on-off. switch (NDSOFF), board 
ground (RETURN) and an input called NHOLD. 

Connector JS provides expansion control. JS interfaces with addi­
tiona:L power supplies' power control input(s) which permit power in 
the added supply to be enabled/disabled by the on/off condition of 
the f:irst system (ae. expand LFRTC + EXP). Thus the power on/off 
control is distributed for multiple power supply systems from a 
single control. Additionally the connector provides a qround via 
the panel on-off switch (NDSOFF) ; this signal is paralleled with 
NDSOFF of connector J9. The NHOLD signal provides a ground when 
NHOLD power control rel.ay is enerqi.z:ed by NHOLD at J9 .. 

2~8 :REAR PANEL COHNECTOR PIN ASSIGNMENTS 

Tables 2-2 throuqh 2-6 list permanently mounted rear panel conn~c­
tor pin assignments. 

Ta.ble 2-2. AC Powe.t: Distribution Connectors Jl ~hrouqh J7* 
Pin Assigrunents 

Qin 
l 

2 

3 

4 

5 

6 

Assi~rnment 

Switched ac (ll7V) 

Switched ac ( ll 7V) 

Chassis Gr<::)Und 

Data save off 

ac Neutral 

Return ( ex1:ernal) 

Z4V ac tied to LFRTC and NHOLD 

Z4V ac tied to LFRTC 

(NDSOFF) 

*The pin assignments of these SE!Ven connectors are connected 
in parallel., The outputs are derived by the AC Power Soard, 
which is powered by primary power. 

~----------------------·--------------~--~------------~~~~--------
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Ta.ble 2-3. :e:xpa.nsion Control Conne~:tor ~ra Pin Assiqnments 

- -
Pin Assiqnment 

-
l AC E.xpansion {AC EXP) 

2 Line frequency Real-Time Clock 
Ex:;>ans ion (L.FRTC + EXP) 

3 Oata-Sa'1e Off Expansion (NDSOF::' E:XP} 

4 Return 

5 Return 

6 Hold Expansion (NHOLO EXP) 

Table 2-4. Powe:r On/Off Control Cor.Lnector J9 Pin .~ssigrunents 

Pin 

l 

2 

3 

4 

s 

6 

Assignment 

24V ac 

Line Frequency Re~l-Time Clock 

Data-Save Off 

Hold 

Retr.lrn 

Return 

2-16 

(LFRTC +) 

(NDSOFF -) 

(NHOLO) 



Table 2-5. Power Fa.il Control Connector JlO Pin. Assignments 

,....--

Pin 

l 

2 

3 

4 .....__ 

Assignment 

Current Loop Switch 

Current Loop Switch 

Not used 

Not used 

l+ 

l-

(NCLSW+) 

(NCLSW-) 

Table 2-6. Power Fa..il Control Co:nnector Jll Pin Assignments 

Pin Assiqnment 

l Current LOO];> Switch l+ (NCLSWl+) 

2 Current Loop Switch 1- (NCLSWl-) 

=~ Current Sou:t'c:e - (NCS-) 

4 Current Source + (N.CS+) 

2 .. 9 MEMORY POWER MOCUL:e: CONNECTOR PIN ASSIGNMENTS 

Tables 2-7 through 2-9 list the memo:cy power module connector pin 
assignments. .. 

TabJ.e 2-7. +S.2M and +l2M Connectors Jl and J2 Pin Assignments 

Pin Assignment 

l +12V de (+12M) 

2 +Se2V de (+Se2M) 

3 +5o2M return 

Note: Jl and J2 are connected in parallel. 
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'i~able 2-7. +s .• 2M and +12.'1 Connector:s Jl and J2 Pin Assignments 
(continued) 

F Pin l Assignment 

4 

I 

+s·.2v de (+5.2M) 

5 +5.2M return 

6 +l2M return 

Note: ~l and J2 a.re connected in parallel. 

Table 2-8. Oat.a-Save (Battery) Con.nector J3 ~in Assignments 

Pin Assignment 
---------------- ----------------------------------.; 

l Battery + 

2 Battery -

Table 2-9 .. E:xternal Battery Conr1ector .J4 Pin Assignments 

Pin Assignment 

I 1 Elattery + 

2 Elattery -
__.. 

2~10 LOGIC POWER MODULE CONNECTOR PIN ASSIGNME~TS 

'rable 2-10 lists the logic power modu.le connector pin assi;nmeri.ts. 
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'!'able 2-lO.. +SL Cc:m.nectors Jl ':Ch.rough J6 Pin A.ssiqrunents 

....---
Pin Assiqnment 

l C9mmon 

2 Common 

3 Common 

4 +SV de (+SL) 

5 +SV de (+SL) 

6 Common 

7 +SV de (+SL) 

8 +SV de (+SL) 

9 Common 

Note: Connectors Jl th.rough J6 are connected in 
parallel .. 

2 .. 11 DATA COMMUNICATIONS POWER MODU:LE CONNECTOR PIN ASSIGNMENTS 

Table Z·ll lists the da·ta communications power module connector 
pin assignmentse 

Table 2-11. Data Communications Connectors Jl Through J3 Pin 
Assignments 

r------------------------·--------------·------------------------------~ Pin Assignment 
... 

l +l2V de 

2 -12v de 

3 Return 

4 Return 

5 Not Used 
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Table 2-ll. Data Communications Con.nectors Jl Through J3 Pin 
Assiqnments (continued) 

Pin Assiqnment 

6 ~ot Used 

7 Not Osed 

8 N'ot Used 

Note: Connectors J'l throu~rh J3 are connected 
in parallel. 
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3.1 GENERAL OPERATION 

SECTION 3 
OPERATION 

The power supply has one toqqle switch on the front panel. The 
swi tc:h is the only front panel cont.rel and it con t-rols primary 
power Cll7V ac) on the AC Power Board. The power board in turn 
prov:Ldes power to the System Powe:c· Supply ac distribution connec­
tors Jl through J7. These connectors in turn provide primary 
power (ll7V ac) to the optional power modules (loqic-memory-data 
comm1Jnications) and fan power. The only other controls are those 
on the rear panel. The controls on the connector plates, +SL for 
the logic power module(s), +5$2M and +l2M for the memory power 
module(s) are voltage adjustments and must not be adjusted as an 
operational procedure. Information on these controls is provided 
in section 5 .. 

:3. 2 POWER-UP /POWER-DOWN OPERATION 

3~2el Remote Turn-On 

This feature allows the power supply to be turned on remotely by 
the computer panel switch or by another power supplyo 

3.2o2 Remote Hold Control 

The remote hold (NHOL1)) feature allows power to memory power 
modules and fans to bet retained whi.le logic power is turned 
off by the panel s~itch. 

3.2.3 Data-Save Remote Control 

This feature al:ows the optional da.ta-save (battery) to be remotely 
turn.ed off if desire~11 removing mernory voltage from the system. 

3.3 DATA-SAVE OPTION 

The data-save operatic:>n is automat;i.c unless remotely turned-off. 
If t.he primary power drops below 10 2V ac a power fail condition is 
detected and the data save circuit is actuated. The battery will 
maintain 256K of N-MOS memory for a minimum of l.S hours. During 
normal operation, the data save bat:.teries are maintained in a 
charged condition. 
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SECTION 4 
~t'HEORY OF OPE~TION 

This section consists o:E an overall :functional description :followed 
by det.ailed circuit desc:riptions. Fimctional block diaqrams accom­
pany the text to aid th•a reader in un4erstandinq the circuit 
de.scriptions. Refer to the list of mnemonics in section 6. 

4. 1 FUNCTIONAL CESCRIP~t'ION 

The System Power Supply is a modularly constructed chassis mounted 
power supply. The basic: power supply consists of a chassis, front 
panel, and an ac power l::ioard. Separate power modules consistinq 
of the memory power moch1le, loqic power module and data communica­
tions power module may be installed on the chassis of the power 
supply·.. Each of the power supply modules is a self-contained 
supply which obtains it:::; primary power (ll7V ac) from the ac power 
board located at the frc::int of the power supply chassis o 

4.2 AC POWER BOARD 

Fiqure 4-1 is the funct:Lonal block d:Laqra.m of the ac power board .. 
The ac power board distributes primary power {1l7V ac) to the power 
modules and fans, includes the expansion control circuits, and 
power fail detect circuits. 

4e2.l In~ut Circuits 

These circuits consist <::>f the ac power line cord. and its ·th.re~ 
prong connector, panel switch (Sl), 20 ampere fuse (Fl), RFI 
fil tez·, surge supp.ressors and primary winding of the step down 
transformer (Tl,. 

The li.ne cord accepts input power (104 to 132) volts ac at a fre­
quency cf (47-63) Hze The line cord is color codec to pr~?ide the 
following identifica tio1'l: ll 7V ac-black ~ neutral-white; and 
green-chassis ground. Fuse Fl (20•ampere slow blow) provides over­
load protection. FLl i.s a radio frec;ruency interfer-::ice (RFI) 
filter which attenuates noise qenera-t:ed by the systems power supply 
modules to prevent line interference. The surge suppressors {RVl 
through RV4) reduce the amplitude of transients from the line 
beforei the transients r1each the modules. 

The pc)wer on-off switch turns off al.l outputs, including the data­
save voltages. Switch :Sl is on the systems power supply front 
panel. The switch overrides the remote turn-on, hold and data-save 
off controls. 
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The secondary of Tl steps down the primary voltage to 28V ac. The 
28 volts provides coil power to relays Kl and K2 and the power fail 
indication circuitry. Fuse Fl protects the supply from damage 
caused by an overload. 

4.2.2 AC Power Distribution 

The s·upply is modular and the modules are optional. Distribution 
of primary power is provided to the power modules by seven ac out­
let connectors (Jl through J7) on the ac power board. Connectors 
Jl through J7 may also provide external power. The system power 
supply can house up to four full sized power modules, therefore 
four of the distribution connectors will be used for this purpose. 
Dependinq on the optiorls up to two c:hassis cooling fans may be re­
quired., In this case, two of the distribution connectors will be 
used for supplyinq fan power. The remaining connector of the ac 
power board is then re<;tuired to interface the ll 7V ac to the sys­
tems power supply rear panel connec1:.ors (Jl2 through JlS) • These 
fan power connectors p:i::ovide power j!or cooling fans located exter­
nal to the system powe1~ supply. E:a.c:h (Jl th.rough J7) connector is 
rated atlO amperes maximum per connectorf total current 13 amperes. 
Power is applied by thE~ systems powE!r supply front panel switch or 
by the remote computer panel switch .. 

The ac hot input line j.s applied to the input pins 'of relay Kl .. 
When the relay is energized .by the i)a.nel or by a remote switch the 
relay energizes and power is applied to pin(s} 2 of Jl through J7. 
The ac neutral connection is directly connected from the junction 
o.f RV2 a=1d RV3 to pin ( s) 5 of Jl thJ:iough J7. Chassis ground is 
directly interfaced to pin(s) 3 of Jl through J7@ Additionally the 
ac hot output of Kl is applied to pin(s) l of Jl through J7 when an 
exte~nal remote hold NHOLD signal i~; active. This allows for mem­
o:ey :>wer to be turned on independantly. Pins 6 of Jl th.rough J7 
prov .;.de a remote return and pins 4 provide data-save off (NOSOFF) 
to d1.e memory powe:· su1Jply module. 

There are four ac connectors (Jl2 through JlS) on the rear of the 
systems power supply chassis. TheSE! connectors derive their input 
f:rom one of the ac powE!r distribution connectors.. The four paral­
lel connectors provide ll7V ac to operate the fans on the computer 
proceissor expansion and I/O chassis .. 

FAN POWER is prohibited from bE:dng used if the system 
power supply houSE!S two logic power modules (77-4065) o 

The line power cord cannot withstand the additional fan 
current drain. 
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4.Z.4 EXt)ansion Control Circuit 

~~e power supp.ly c:onnecto: JS provide:s corulection to an additional 
power supply's power control input. Connector JS permits powez.· in 
the added supply to be enabled/disabl1ad by the on-off conditiorL of 
the first system. In this manner power on··off control is dist1~i- · 
buted for multipl1! supply systems froi:n a sinqle control point. 
This is accomplished by the ac power :board providinq a relay cJ.o­
:sure when the sys·t:.em ;::~wer supply is 1on. ~~his 28V ac siqnal isi 
C'ated at two a:mpe:C'es maximum .. 

When relay Kl is enerqized t.li.e lower set o:E its contacts provicle 
continuity bet··.o1ee:n pins l and 2 AC EX:P and LERTC+EXP respectiVE!ly. 
;:JDSOFF EXP pin 3 :E'rovides switch closure to qround (closed in t:he 
off state) • NCSO:l:'F turns off t.li.e data-save (battery) power to the 
memory power modules when the computer key switch is in t..i.e OFE' 
position. The key switch i'S remote to the system power suppljr. 
NHOLO EXP pin 6, ·E'rovides swi l:ch closure to qround (closed in the 
hold mode) which causes only the farts and ·t:.he memory supply to turn 
on if remote turn on is closed. In this mode the data-save bat:tery 
is charged. Remote turn on oe the supply .is accomplished by the 
28V ac and LFRTC+ signals at J9 pins l and 2 respectively. Remote 
hold NHOLO pin 4 of J9 controls the logic· and data communicaticms 
power moduleso 

4.ZeS Current~urce Generation Circ~ 

CRl through CR4·form a full wave bridge rectifier to rectify the 
secondary of Tl. Rl limits t.he short circuit current to ground 
through L.E'RTC+. Cl filters the rectified ac which serves as 
emitter bias for common base transistor Ql. 

~GZ.6 Power Fail Detect Circuit 

The power fail detect circuit is housed on three separate circuit 
boards, the ac: power board, the bus d.river board and memory 
controller. The combined boards moni.tor the ac line voltage aJ1d 
provide warning when the line voltage falls below a predeter:ni11ed 
value. The ac power board provides t:hreshold control and alar.n 
generation. 'l'he bus driver board, lc1cated at a remote procesS<:lr or 
I/0, generates two signals, systems :c·eset CSRST-) and system J?OWer 
fail alarm (SP FA·) • These signals in turn are interfaced to thie 
processor and I/O devices. There arei t·wo types of the bus driver 
boards (44P08lJ-OOO and 44P08lJ-00l). Bus driver board 44P08l3-000 
can input one power failure detect signal. The optional bus driver 
board 4 4PO 8 lJ ... Q al. has connectors and circuitry to handle an addi­
tional four power failure detection signals. Each of these N~WROK 
signals would be from an individual power supply. Additional bus 
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d:C'i ver boards may be acided to the system to provide power failure 
detection for more than five power s~pplies. 

Refer to fiqure 4-2. When the line voltaqe falls below l02V ac, 
each current loop circuit (NCLSWl and NCLSW2) output open circuits. 
This action causes the SRST- and SPFA· signals to be generated at 
the bus driver board. When the ac line voltaqe rises to 104V ac, 
the current loop circu;Lts will close circuit (one second delay) 
indicating normal powe:i:. 

Refer to schematic diaqram 9lEOS96. The ac input voltaqe for the 
circuit is obtained at pins 5 and l of Jl through J7. The voltage 
is rectified by rectifier CR7 through CRlOQ Resistor R6 and capac­
i·tor C::S filter the rec:·t.ified voltage$ Resistor R7 limits the 
de outpu't current to 45 mA. 

Integrated circuit ICl provides a temperature stable reference for 
the comparator IC2A. 

l:ce LFIER Flt.T!R 

VTT1·m3737 

I.EV!!. 
OETECTCR 

O!LAY 
ON 
T\JRN 
ON 

1.evei. 
omCTOR 

OPT!CJ.l. 
!SOL.ATOR 

OPTICAL 
ISOLATOR 

NCL.SW1 
TO BUS OAIVE!t ISO.ARO 

(NPNOK I) 

NCLSW2 
TO aus OAIV!R llOARO 

(NPWOK2) 

Figure 4-2~ Power Failure Detection Functional Diagram 
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Network C3 and RS, R9, RlO partially filter the full wa.ve rectified 
ou-tput of CR7·CRll). ICZA c:ompa.res an a.tte11uated version of the out .. 
pu1: of C3·RS,·R9, and ·RlO filter with a Z .• o volt level set by ICZA~ 
When the minimum 'lfalue of ~he ripple, .which was pr.e-a.djusted by R9, 
falls below the level of 2.0 volts the output of ICZA goes high. 
This turns on QZ and di.scha.rges C6 which causes the output of ICZB 
to go high. With IC:.B high transistors Q4 and QS turn off. With 
~ransistors Q4 and. QS turned off both c:urr~mt loops a.re open. 

Feedback from the output of IC2B to the not1-inver-:inq input of IC2A 
(CRlS and R20) catJ.se a 2 per <:ent hysteresis in IC2A com~aratox:. 

When the line volt:aqe rises 2 per cent abo~1e t.1.e level t!'lat caiLsed 
the w.c: power fail detect to generate an alarm, the ou~put of IC:2A 
goes low and Q3 is turned off. This causes C6 to charqe to +22 
volts through R2l. When the voltage at th1! inverti~q input of IC2S 
is greater than l 7. 9 volts, set by Rl5, R7, a.nd Rl8 ICBZ goes low 
turninq on Q3, thereby enablinq both current loop outputs. Ca~)aci­
tors CS and C9 pr.avant high frequency tran~sients from inadvert.:mt 
activation of the photo transistors in ICJ and IC4. 

4. 3 BUS DRIVER a~:JARO 

'This board, not a part of the system power supply, is located in a 
remote processor ·or I/O chassis. Because it is a· part of the s)ower 
fail detect function of the ac power board its description is ~)ro­
vided in this manllal. Refer to figure 4-2. The figure shows inde­
pendent optical isolators outputting signals NCLSWl and NCLSW2 .. 
These two signals. are directly interfaced to one of five optic~Ll 
isolators (inputs) on the bus driver board, part number HP08U-00l. 
Note that the signals have di.fferent names at the out.put of t!rn ac: 
monitor board and at the incu·t of the bus dri~1er board: NC!.SWJ. and 
NCLSW2 and NPWOK l through NPWOK S. These are t!'le signal names; 
that. are on the schematic. 

Any or all of the five optical isolators accept NCLSWl or ~CLSW2 
current loop signals from the ac: power board. The. power fail sig­
nals are interfaced to the board by means of current loop inter­
faces. The NCLSWl or the NCLSW2 signal causes the bus driver board 
to generate the systems power failure (SPF~;) and system reset 
(SRST) signals. With a power failure, SRST occurs 1.3 millisecond, 
after SPFA. Upon reactification of power, SPFA occurs 130 micro-
seconds after SRs·r. The time· between the two signals allows the 
CPU and I/O to commence an orderly shut down procedure without the 
loss of currently processed data. This feature, when configured 
with the data-save option enables the computer to store register 
data in memory as the logic power module maintains system powel~ for 
a short period of time. The reed relay (normally closed 
contacts) holds SRST and SPFA signals to ground when power is not 
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available to the bus driver module. For single current loop appli­
cations only one optica.l isolator is :used, bus driver board part 
number 44P08l3-000. 

4., 3.1 Bus Driver Board. Schematic Description 

Refer to schematic 9lEOS96. The cux·rent loop signal (NPWROK+ and 
NPWROK-) is interfaced at J3. This current loop NCLSWl+ and 
NCLSW.l- or NCLSW2+ or NCLSW2- is in series with NCS at the ac: power 
board.. The signal is received by op1tical isolator ICl. The opti­
cal isolator drives transistor Ql which foJ:ms a 300 microsecond 
delay (C6 and R2).. Transistor Ql d:.r:·ives level detector IC6A.. The 
level detector has a hysteresis characteristic to sense the time 
out o:f delay network C6 and R2. The level detector IC6A d.ri ves 
tr.ans.istor 02 which qen.erates a l. 4 millisecond delay with network 
RlO and cs. Transistor Q2 drives level detector IC6B. The level 
detec·tor has hysteresis characteristics to sense the time out of 
netwo:r:k R7 and CS. The output of IC6B is amplified by Q3 and A2 
transistor pair. The latter circuit (A2) provides a ground to SRST 
when ·+-5 volt power is available and the inputs and timing require 
a low signal on the SRST line. 

The following description explains the system power failure (SPFA) 
generating circuits. The function derives its input from the out­
put of level detector IC6A~ The level detector drives IC6C which 
inver·ts the· signal and drives transistor (Q4). Transistor Q4 
drives the level detector which has hysteresis characteristics to 
sense the ti.me out delay network (C9 and R29)e Transistor Q4 along 
with network (C9 and R29) generate a 130 us delays The IC6D level 
detector has hysteresis characteristics to sense the time out of 
network (C9 and R29) .. The output of IC60 is amplified by transis­
tors QS and A2Q Transistor A2 provides a ground to SPFA when the 
+5 volt power is available and when the inputs ar.C. timing require 
a low on the SPFA line. 

This paragraph describes the power on relay function. The normally 
closed contacts of relay Kl hold the SRST and the SPFA signals to 
ground when power C+SV pin l of Jl) is not available to the bus 
drive.r boa.rd. When Kl is activated by the +5 volts the qrounds are 
removed allowing the board to indica.te outputs as per normal inputs. 

There are four additional inpu1:s to the bus driver board 
(part number 44P08l3~00l)~ The individual inputs accept associated 
outputs from the ac power boards of other power supplies. The 
current loops are received by the optical isolators IC2 through 
ICS. The associated transistor inverts its optical isolator input. 
The transistor outputs are collector OR'ed with the output of Ql. 
Any one of the five inverting transistors can activate level detec­
tc:>r IC6A .. 
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Unused inputs of t:~e bus driver board must be disabled. This is 
esta..blished by insertinq the appropriate jumper as indicated on the 
schematic. To enable the associated input, J4 throuqh J7, remove 
the jumper. Five additior.~l ;ewer supply inputs may be provided by 
addinq a second bus driver board to the sys·t:em. When additional 
boards are imple.rne.nted connectors J2' s are :jumpered toqether wii:h 
jwnper A-A removed on the board and with no input to connector ~Tl. 

4. 3. 2 Sus Driver :S:xtlansion Ca·cabilitv ------------· 
The current source and the power failure detection functions are 
part of the ac power board. The bus driver board is located in the 
remote (com~uter) cardframe chassis. :S:ach cardframe chassis co11-
t.ains its own bus driver board. The 1.imit of expansion is that no 
more than ten power supplies plus bus driver boards are allowed on 
the current line. 

4 •• 4 MEMORY POW:S:R MODULE 

The memory power supply consists of ·t:hree m.ajor asseml::llies: The 
chassis, memory pc1wer supply board ancl regulator board. The coin­
bined assemblies provide outputs of +l.2 volts at 4 amperes (+l2M) 
and +S.2 volts at 6 amperes (+S.2M). The supply can run up to four 
64K semiconduc1:or memory modules (0lAJ.86264K}. It incorporates 
provisions for thEt data-save options. This option (backup battery 
power) provide~s s:t'Lort time data-save c::apability but does not pr·o­
vide +S volt logic power (+SL}. The data-save option provides 
power to the varic:>us memory modules fc:)r the followinq lengths of 
ti.me: the 256IC mc>dule for l. 5 hoars, the 64K module for 6 hours 
and the 32K module~ for lZ hours. 

The memory power module operates on l~L 7V ac:, 4 7 to 6 3 Hz power in 
normal operation and on l8-vol.t power in the data-save mode. 
Change over from normal to data-save l:>ower is automatic on loss of 
primary power. Durinq normal opera tic:m. the! memory power module 
supplies 0.9 ampere to charge the bat1:ery. 

<Jyervol tage and overcurrent (with fo lciback) protection is provided. 
The unit will :not energize unless prilnary power is present but will 
continue to operate on battery power 1a.fter the removal of .prima.ry 
power. When a battery voltage of abo1J.t 16 volts is reached the: 
data-save supply .ls disabled.: The da·i:a-save supply can also be: 
disabled by means of data-save off (Nl:)SOFF) switch closure to 
c;round. The battery will continue to be charged when NDSOFF is 
·;rounded. 
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Refer to figure 4-3 for the memory power module functional diaqram. 
The module consists of two boards, the memory power board and requ­
la tor board. Addi tiona:Lly, the chas:s is provides step down and rec­
tification of the line voltage and battery charqe for the data-save 
(battery). Transformer Tl provides :selection of the input line · 
voltage and isolation and voltage step down ~o the rectifier­
filtero The bridge rectifier and capacitor convert the transformer 
secondary voltage to direct current. The capacitor also serves as 
a charge reservoir at power shutdown. The battery charger is a 
se.ries pass regulator dt!siqned to provide 20 .. 5 vol ts and is current 
limited to Oo9 amp to provide the charging current to charge the 
da·ta-save battery.. The threshold detector controls the switch that 
enables the regulator. Hysteresis is provided so that t..~e switch 
is on when its input voltage {VS) is greater than 25 volts and off 
when VS is less than 16 voltso The ·~l2M regulators for the control 
logic provide +l2V to power the control logic clock. The control 
logic provides the siqna,l processing necessary to control the fre­
quency and pulse width c:>f the siqnals applied to the +5 .. 2 volt 
memory (+5~2M) and +12 volt C+l2M) switches~ The current sense 
devices are low resistance resistors which provide a siqnal re­
quired to sense and control the load current under overload condi­
tions. The overvoltaqe protection circuits are SCR 0 s which are 
tr.iqgered on by the out1:mt voltage provided the voltaqes exceed 
predetermined levelso The diode {Ol) automatically ·connects the 
data-save battery to the VS when vs is equal to or less than the 
voltage of the battery, the voltaqe clcross the diode. The latch is 
set when either the l2V or SV overvoltaqe protection circuit is 
actuatedc This causes the threshold detector to shut down the 
switching regulators., To restore power, the primary power must be 
removed and turned back on after sufficient time has'elapsed to 
discharge the rectifier filter to less than l2V. 

4. 4 .1 Memorv Power BoaJ::-d Schematic Descric-::.ion 

The memory power board electronics is sub-c~vided into three major 
functions. Input power and battery c:harqer; 12 volt regulator and 
overvoltage SCR; 5 volt regulator and overvoltage SCR. Refer to 
figure 4-4. The memory power board functional diagram shows the 
major components into related functicms. This functional will 
assist in understanding and identifying components of the schematic 
diagram (95El292) of the~ system documentation packaqeo 

Input ac power is deri VE!d from the system power supply ac power 
board distribution conne~ctors (Jl thJ:ough .J7}. The fuse Fl varis­
to:C' RV'l input capacitor C40 transforrl.'ler Tl, capacitor Cl and the 
full wave bridge rectifier CRl a.re all part of the memory power 
module chassis. The fuse Fl is rated at 3 ampers, fast blow. 
Due to the location of :E:" l, it also p1:otects the supply when it is 
operating on battery o_r a remote sou1~ce of de power (connector J3) • 
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Figure 4-4. Memory Power Board Functional Diaqram 

RVl is a voltage limiting varistor •. Transformer Tl has a tapped 
primary to accomodate various values of line power. For 115 volt 
appli<:::a tions the primary power is applied between pins l and 7 of 
the primary, pins 2 and 6 must be strapped. The transformer sec­
ondary has pins 9 and 10 strapped, pin 8 and ll connect to the full 
wave bridge rectifier. The peak secondary voltage is rated at 40 
volts with 130 volts RMS at the primary. The full wave bridge rec­
tifier converts ehe input alternating current to direct current. 
The de output (VS) of the rectifier is typically 32 volts de, de­
pending on the line voltage. Capacitor Cl provides transient sup­
press;ion. Ll, C2, and C3 form a T-section filter which is effec­
tive at 20Khz and upe Capacitor C4 functions as both a l20hz and 
20Khz filtero The filter output VS is applied to the +12 volt and 
+5~2 volt series switching regulators and the battery charger of 
this boardo VS is also applied to the threshold detector and the 
control loqic of the memory regulator boardo 

.Transistors Ql and Q2 are series pass devices which supply battery 
charging current. Q3 drives Ql and Q2. R3 is the base return for 
Ql and Q2, R4 is the base return for Q3~ Resistors Rl and R2 force 
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Ql and Q2 to share the current. The bc!ttery charqinq function 
components are :Located on the requlato::- board and are discussed 
there. Oiode CR3 :Ls a steerinq diode that allows the memory power 
supply to operate ::rom the -~x~srnal da·ca-save battery (l8V). 
Ourinq failure of 1~rimary power, the bca.tte.ry replaces the output: of 
the rectifier. Th:Ls fea·ture is only u:sed durinq the data-save c::on­
·iition. Maximum ct.1rrent is 2 .. 7 amperes. Ci.ode CR2 is a steerir.iq 
diode which allows the memory power supply to operate on an exter­
nal de supply. The! current throuqh th.is diode is steady de wher:L in 
use and is rated at 3 amperes. 

4.4.Z +5.2 Volt R1!gulator Cir~ 

This circuit accepts the filtered rectifier voltaqe from inductor 
Ll and applies it to the emitter of series switch transistor 04 .. 
The output Ccollec·t:or) of the :series switch provides the requlat:ed 
5.2 volts de. Zener diode CRS and diode CR6 limit the reverse vol­
tage applied to Q4. Inductors L2 and L3 supply turn-off pulses for 
Q4 and QS respectively. Resistor RS limits the current build-Ui) in 
L2 and R6 damps the turn-off pulse. Resistor RS is the base emit­
ter return for driver QS and also limits the current through L3f 
CR7 limits driver 105 's reverse voltage while R7 damps the base t:urn 
off pulse. Resistor R9 prevents accidental short circuitinq of the 
base to qroundo Driver transistor Q6 provides drive for driver QS. 
I ts emitter diodes CR8 and CR9 provide a th~c::'eshold. for Q6, Rll j.s 
its base return. Inductor L4 of Q4 limits ·the turn on current 
through Q4 and a·s, then CRlO discharges L4 when Q4 switches off .. 
Capacitor CS controls the rate of the fall of the collector of 
series switch Q4. The capacitor charges through LS when Q4 
switches on and discharqes through CRll when Q4 switches off~ 
Diode CRl2 provides a path for the current through L6 when Q4 is 
switched off. Inductor L6 sto.res energy wh.ile Q4 is on and sup·· 
plies energy to the load when Q4 is off. Capacitor C6 is a high 
frequency bypass capacitor and C7 stores energy for the load and 
works with L6 to form a low pass filter that converts the recta11gu­
lar pulses of voltaqe at El8 to an average de value. Resistor lH4 
is a preload resistor which maintains a minimum current through L6. 
Capacitor C28 allows the chassis to function as a shield at high 
.frequencies. 

4.4.3 +12 Volt Regulator Circuit 

This circuit is nearly identical to the circuit description of sec­
tion 4.Z.Z. Refer to section 4.Z.Z for a description of the +12 
volt regulator .. 
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4 • S :REGULATOR BOA.RO 

The functions of this board work in conjunction with the memory 
power board. The voltage regulator and its associated comp9nents 
form ·the battery chargi.ng function for battery input A. The 
latch, composed of tra.n.sistors QlS, Ql6 and Ql7 with related 
components form the lat:ch which is set by either voltage sense 
trans:istors (Q20 or Q2l). This indicates that either SCR has 
turned on, which indicates overvoltage. The latch subsequently 
func't.ions to disable bcith regulators. The threshold detector 
(Ql8 and Ql9) sense the value of VS that causes the supply to 
start up. The S volt c~urrent sense and the lZ volt CUTTent 
sense functions each consist of two operational amplifiers, 
one monitors the load voltage and the other the load current. 
The sawtooth generator provides a reference for the +Se Z and 
+12 volt comparators. The comparators compare the outputs of 
the current sense to the sawtooth reference. The output of the 
comparators are applied to the overvoltage protection transistors 
and SCR's. When either overvoltage protection SCR's are triggered 
the latch is set and threshold detec:tor shuts down the series 
regulator switc:heso 

4~Sol Regulator Board Schematic Descri~tion 

Re~fer to schematic 9SE1292. A description of each major function 
of the board followsa 

4e5.Z Batterv Charger Circuit 

The major components of this fimction are the voltage regulator .. 
!Cl, curTent limiting transistor Q7 and thermister RTl. The vol­
tage regulator (ICl·pin 11) drives transistors Ql, QZ, and Q3 of 
the memory power module~. The outpu1: provides approximately one 
ampere at 20 .. S volts tc> charge the clata-save batteries. Trans­
istor (Q7) limi 'ts the c:harging current to one ampere. Ther-

I 

mistor RTl and resistors R3l, R3Z 11 R.'34 and R.36 form a tempera'ture 
sensi'tive voltage divider which determines the ou'tput volt.age of 
the battery charger. Iliode CR4 is an isolation diode that protects 
the charger. 

4 .. 5. 3 Overvol taae Shut Down Latch Circuit 

The major components of this circuit are transistors Ql5, Ql6 and 
Ql7. The latch is set by either of the overvoltage sensors Q20 or 
Q21. The positive- OVP signal is developed when either Q20 or Q21 
s~~nses the OVP condition. When transistor Ql 7 of the latch detects 
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the OVP signal it conducts and 016 laLtches Ol 7. Transistor 016 
also forces Ql9 to condt1ct which pull:s the cathodes of CR43 and 
CR44 low. With both CR~LJ and CR44 lc)W output signals 120 and SD 
go low respectively. Each of these aiqnals shut down the associa­
ted switching regulator of the memory power board. 

Diode CR27 isolates the sense bleedeJ: (R44, 45, 46, 47) from the 
latch circuits. Resistc)r R4J furnishes base current for Ql6 on 
power turn-on. CR29 biases 016. Re~1istors R39 and R40 are current 
limiting resistors and c:R26 isolates R37 and R38 from R40. Resis­
tors R41 and Cl6 providE! a time delay for Ql5,, transistor QlS is a 
current source that delays the availability of current to the :base 
of Q17 on power-up.. Transistor Ql6 must turn on :first when power 
is applied.. Detector CR28 isolates R45 and R46 from R42 when the 
NDSOFF signal goes high (regulators E!nabled).. Resistor R22 is the 
pu.ll up for the NDSOFF line,, capaci tc:>r Cl8 attenuates noise on the 
line.. The VS supply mu~st exceed abo11t 26 vol ts for opera.tior.l to 
commence, but when Ql9 is off, RSO shunts R4S, 46, 47 and the mem­
ory power module will nc:lt shut down lmtil VS drops to a.bout lSVDC. 

Capacitor C20 is a decoupling capacitor. Resistor RSS, zener 
diodes CR34 and CR.35 act as a voltaq•! divider to provide bias for 
Q20 and Q2l. R52 and R~S6 are current limiting resistors. RSl is 
the base return for Q20 .• Diode CR33 prevents the Q20 base emitter 
junction from beinq back biased. · 

~oS.4 Threshold Detector Circuit 

The major components of this function are transistors Q18 and Ql9. 
Transistors Q18 and Q19 are the threshold detector. Resistors 
R44, R45, R46, R47 comprise a voltage divider that determines 
the value of VS that will cause the supply to start. When the 
voltage at the cathode of CR30 exceeds 8.2 volts, Ql8 will conduct 
and Q~ turns off. At this time, CR43 and CR44 become reverse 
biased and operation starts. Transistor Q20 senses the 12 volt 
supply overvoltage condition by monitoring the lZM line from 
the memory power board. Likewise QZl senses the S volt supply 
overvoltage condition by monitoring SM line. The collector 
resistors, RS3 and RS7 of Q20 and QZl, limit the gate currents 
of SCR' s QB and Ql3 of the memory power boardc Resistors RS4 
and RSS are QS and Ql3 gate returns e 

4.5.S 5~2I Current and S~2V Voltage Sense Circuit 

The major componen~s of this function are IC2-4 and IC2-8 which are 
part c~f four independent operational amplifiers. Two amplifiers 
are a~ssociated with each regulator. The circuit inputs are the SI 
and SM (outputs of the regulator) from the memory power board and 
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the wiper arm of the potentiometer RSSI. The outputs of IC2-8 a.nd 
IC2-l4 are wire OR' ed and input the cc1mpara.tor IC4-3. This output 
is compared wi t-.h a reference from a .s.:Lwtooth qenera tor ICJ. Ampli­
fier IC2-8 serves as an integrator wit:h its negative input terminal, 
the arm of potentiometer R88, set at -t·S.2 volts by means of the 
voltage divider st;ring R63, R88, R64. Since only the operational 
amplifier inpu1: ct:trrent flows through the input resistor the inte­
grator· does net load the volta;e divider. The output of IC2-8 is 
the integral of the error siqnal sensE!d between the +5. 2M vol taqe 
and the reference voltage (arm of R88}. When the error signal 
( +5. 2M-VR) inc:reasaes, the voltage at J:C2-8 increases, causinq the 
average value of t:.he voltaqe applied 1:0 L6 (memory power board) to 
decrease. Capacit:or C25 and resistor R6S form the integration time 
constant, while C23, C24 and R66 form the remainder of the loop 
c:ompensation para.meters. Wher.L the cuJ:rent ~~rough s~nse wire A-A 
develops CSL regulator board) 60 mill~Lvolts across A-A, the voltage 
at IC2-l4 will exc:eed that at IC2-8. Then the voltaqe at IC2-8 
will decrease attempting to maintain c:ontrol. Because of CR37, 
IC2-8 decouples from IC4-3. On this c:>c:curance IC2-l4 has control. 
Operational Ampli!ier IC2-l4 and resi:stors RS9, 60, 61, 62 with the 
drop across A-A determine the value o:E the cur:ent ~aintained.at 
R60. Because R60 also senses output v·olta~re, foldba..:k occurs. C2l 
stabilizes the current loop. 

4 e S. 6 l2I and_gy Sense Ci=ct~ 

'rhis ~unction is L"learly identical to t:he circuit description of: t..l-ie 
S. 2I and S. 2V sense function of secti1~n 4. '~. 5. Refer to sectic1n 
4. 4. S for a description o! the l2I an1i l2V sense function. 

4.SD7 Sawtooth Generator Circuit 

This function generates a sawtooth voltage which is used as a .t~ef­
erence at the 12 volt and S volt comparator functions. 

Integrated circuit (ICJ) is the sawtooth generator. Transistor Q23 
functions to charge capacitor C3u, the cap<icitor discharges through 
the IC. Resistor R70 and diode CR4l determine the current thrc>ugh 
Q23. Resistor R74 sets the current through CR4l. Transistor Cl22 
supplies ll volts to ICJ. Resistor R67 sets the current through 
CR38 and CR38 applies +12 vol~s to the base of Q22, R68 and R6S~ are 
current limiting resistors. R72 provides positive feedback for the 
comparator !C4-7. Finally Rl3 couples the sawtooth to IC4-2. 
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4. S. 8 So 2 Volt Com'Carct tor Circuit 

The major component of this functio11 is the comparator IC4. It 
accepts the output of 1:he wire OR• eci diodes CR36 and CR37. This 
input is compared with the output of the sawtooth generator. The 
generator generates a l?Ulse whenever the sawtooth voltage on IC4 
pin 2 exceeds the de lE!vel on IC4 pin 3. R9 2 is the base return 
for IC4-3. The voltagE! on pin 3 is determined by either the output 
of IC2-l4 or IC2-8 depE:mding on the magnitude of the current 
through the sense wire A-A of the SL regulator board. When the 
voltage on IC2-8 is greater than the voltage at IC2-l4 the +5.2M 
output voltaq.e is bein~; controlled. If IC2-l4 is more positive, 
the +5.2M current is being controlled. 

4" 5 .. 9 12 Volt Comcarat.or Circuit 

This function is nearly identical to the circuit description of 
section 4.3.8. Refer to section 4.3.8 for a description of the 12 
volt comparator. 
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SECTION 5 
MAINTENANCE 

It is essential that mai.ntenance personnel be familiar with the 
contents of this manual (especially section 4) before attemptinq 
power supply troubleshootinq. The power supply maintenance infor­
mation includes a list of test equipment, circuit board repair, 
preven·t:.ative maintenancei, and corrective maintenance. 

S • l T:E:ST EQUIPMENT 

The following is a list of test equipment and tools recommended for 
power supply maintenance: 

1. Oscilloscope, Tek~ronix type 547 with dual~trace plug-in 
unit and h.igh i.mpendanc:e probe, or equivalent. 

2. • Digital MultimE~ter, Hewlett··Packard type 3469B, or 
equivalent. 

3. Varia.ble AC Power Tra:isformEar, Superior Electric type 
ll6B~ or equivalent. 

4.. Soldering ironu 15-watt penc:il type. 

S .. 2 CIRCUIT BOARD REPA:CR 

The powe= supply contaill standard 2-layer PC boards. The boards: 
contain electronic compcJnents and conducting paths located on both 
sides. 

After it has been determined that ci:C'cui t board repair is required, 
it is recommended that the nearest Sperry Univac customer service 
office be contacted to install a new circuit board in the power 
supply and return the faulty one to ·the factory for repair. How­
ever, if the user decides to perform on-site repair, extreme 
caution must be taken to avoid causing permanent damage to the 
circuit board. Approved repair procedures should be followed such 
as those described in document IPC-R··700A prepared by the Institute 
of Printed Circuits. 

5~3 CIRCUIT COMPONENT IDENTIFICATION 

Each discrete component of the power supply is identified by a ref­
erence~ designator which appears on the associated power supply as­
sembly and on the assembly schematic diagramc The reference desig­
nator for each component mounted on a PC board appears on the board 
adjacent to the associated component and on the logic diagram for 
that board at a location within or adjacent to the associated 
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component symbol. The reference desig:Clator for a chassis-mounte~d 
component is stamt>ed on the chassis near the associated component 
and appears on the associated schematic diagram within or adjace!nt 
to the component symbol. ::'or :Lnteqrated ci.rcuit CIC} components, 
the IC reference designator appears on the PC board next to the IC 
package and within ea.ch associated loqic symbol on the loqic dia­
grams. The individual loqic circuits of a multi-circuit IC can be 
identified on the loqic diaqrams and located on the PC board by the 
IC pin numbers. The numeral l or a mark designating pin l appears 
on the PC board adjacent to pin l of each IC package. 

5.4 ADJTJST!-!ENTS 

The +SL, +5.2.M, +12!1. output voltages and power failure threshold 
voltages can be adjusted in the field if required. All are ini·· 
tially adjusted. at the factory, and th.us should be re-adjusted :Ln 
the field only after assurance that adjustment is required. ThE!se 
adjustments are included in section 5. 8. The +l2L and -l2L out:?ut 
voltages are not adjustable. 

S.S PREVENTATIVE MAINTENANCE 

Preventive maintenance of the power su.pply consists of visual 
.inspection and cleaning, and should bet performed 4 t periodic int:er­
vals to prevent unnecessary failures and repairs. 

S.S.l Inspection 

With the pcwer sut:iply unplugged and deenergized, remove the 
cover and visually inspect the power Siupply for accumulated dust, 
dirt, loose or unattached hardware, arLd foreign debris. Remove all 
~>lug-in PC boards and inspect contac·t~i for oxidation and proper 
mating. With t:he plug-in boards removed, inspect all other PC 
boards for corroded solder connections, oxidized and bent connector 
pins, and loos~! oz~ unattached components. Inspect the power supply 
cables to ensure t:hat they are not under abnormal tension in any 
direction and inspect the cable connectors for oxidation and proper 
mating of connector pins. 

5.S.Z Cleanin~ 

Clean the interiol:' of the power supply by blowing out accumulated 
dust and dirt with an air hose. Remove loose hardware and foreign 
debris that may have fallen into the power supply by tilting the 
unit on end and shaking gently. 
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Clean all PC board contacts with a good contact cleaner and allow 
the cleaner to dry before replacing the board. Also clean cable 
connec:tor pins and PC board connector pins with contact cleaner and· 
straighten any bent pins. 

5.6 PERFORMANCE CHECX 

CAOTICJN: Co not attempt to operate the power supply without 
coo li1"1q fans • 

To ensure that power supply components are in satisfactory operat­
ing condition, a performance check of the power supply should be 
made at regular intervalse The performance check consists of 
check;Lnq input and output voltages at specified test points in the 
power supply and of checking the power-failure threshold voltage. 
If a. failure occurs dur·inq the performance check, make the neces­
sary adjustments as described in corre~tive maintenance sectionse 
If adjustments do not correct the ma.lfunction, refer to corrective 
maintenance sections. • 

Due tc:J the system power supply being modular and the types of 
modules beinq optional t.he remainder of this section will. be 
treated on a modular basis. Because the optional modules derive 
their primary power from the ac: power board of the system power 
S'l:Lpply these circuits will be covered first.. The memory power 
module, loqic power module, and data communications· power modules 
will :follow., 

So7 ADJUSTMENTS 

The procedure consists of monitoring test points, adjusting the ac 
power fail threshold and power module voltage adjustments. 

Test Point Voltage$ Use the digital multimeter (section Sel) to 
monitor the ac input voltage and the de output voltages at the 
indicated test points below: 

Narr.·:: VoltaS!_ Tolerance Test Point Return 

Input ac 117 ac ±2.34V E3 El 
Distr.ibution 117 a.c ±2 .. 34V Jl - J7 pin 2 El 
Distribution 117 ac ±2.34V Jl - J7 pin l El 
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Power Failure Threshold. Use the variable ac power sourc&.(~ec­
tion S.l) to provide the input voltage at the ac power board. 
Use the digital mu.ltimeter to monitor the input voltage at 
TP·E3 and TP-El (return). Check the i:1ower-fail alarm threshold 
voltage as follows: 

l. Befo1·e applying power to thet variable ac: power trans­
former set the dial for a :ll.7V ac output. Jumper Jll-1 
to Jll • 4. Line frequency shall be normal system power 
line frequency. 

2. Apply pc1wer to the variable ac: power trans former and 
observe that the multimeter reads ll7~:v ac:. 

3. Use ~che oscilloscope dual t1~ac:e t.o monitor the NCLSWZ 
signal at Jll-Z to Jll-3 respectively. Observe that 
the signal is high. 

4. Slowly turn the dial on the variable ac power source 
un'til 'the multimeter reads 98.0V ac and observe that 
the NCLSWZ signal is low. 

Voltage Adjustments. After setting u1~ the equipment, perform the 
following procedures depending upon the optional power modules in­
stalled in the sy~;tems power supply. 

a. Logic Power ~1odule(s). Adj1.1St the logic: power, adjust 
control(s) for S.Z•0.05 de. These control(s) are 
located on the connector pl.a. tes () f the system power 
supply. The voltage should be r.tE~asured· at the power 
supply. 

b G Memory ?ower Module c~). Adjust ~:he memory power, adjust 
control(s) •S.ZM and •lZM for •S.2 ... 0.0SV de and •12+0.lV 
de respectively. The voltages sho~ld be measure at-the 
load., 

c. Data Co:mmunications Power Module. Because the supply 
generates non-critical tolerance voltage, the module has 
no e:<:'ternal adjus~ment. Should ·i:he •lZ volts or • lZ 
volts be in excess of 0.6 volts out of tolerance. 
Check the module's internal voltage adjustment or 
replace the supply. 

After setting up the equipment and performing the procedures for 
checking the power-failure-alarm threshold voltage previously des­
cribed adjust this voltage to. the required threshold amplitude by 
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setting potentiometer R9 (ac power boa·rd) until NCLSW2 signal goes 
J.ow when the inpu't voltage is set at 10 2. OOV ac. · 

S. 8 CORRECTIVE MAINTEN.ANCE 

Corrective maintenancEt of the powe1· supply consis'ts of checking 
voltage and control outputs, troubleshooting hints and fault iso­
·1a tion techniques. Cc>rrective mair.1tenance of the system· power 
supply is performed when a failure occurs within the system power 
supply/optional power modules. 

System troubleshootin&t usually con~;ists of isolating a malfunction 
·to the processor, memc>ry, or power supply. Incorrect de voltage 
:readings do no't alway~• indicate a power supply failure but may be 
caused by a short circ:ui t in the processor or memory. To determine 
:if the cause of trouble is a power supply failure, dis c:onnec-t the 
power cables from the compu'ter cha!;sis., If the de: voltages remain 
:incorrect, the malfunc:tion· is likely in the. power supply. Cycle ac 
power to determine if the over-voltage protection circuitry was 
activated. · . . 

'rroubleshooting Hin·ts ... When troubleshooting the system .. power 
supply, remember that the optional power modules derive their input 
power from the ac power boardc Each optional module (logic-memory~ 
Da~a communications) must be plugged into one of the ac power 
distribution connectors (Jl through J7) of the ac power board. 
Each of the optional power modules contains a line fuseo The ac 
power board is thereby protected by an inadvertant shorted power 
module .. 

If none of the power modules are generating output voltages the 
trouble is in the ac power board its input circuits (line cord· 
fuseGsurge supressor-RFI filter), or output circuits (ac power dis· 
tribution connectors/haTD.ess)c 

If only one of the power modules has no output, the module is prob­
ably faulty, its line voltage connector is not connected/malfunc­
tioning or the line fuse is blown or missing. In this case (only 
one power module faulcy) the ac power board (power fail detect 
excepted) and its interfaces are good. To turn the power supply on 
or off by the front panel swi'tch, J9-l .:.ist be jumpered to J9·2 to 
simulate a remote control switch closure. 

Proc:edures for isolating the major causes of power supply failures 
are listed by the following tables: Table Scl includes trouble· 
shooting the ac power board, the memory power board and the memory 
powE~l" regulator board. Table 5-Z is the troubleshooting procedure 
for the bus driver board. Faults :not listed in the table require a 
good tmderstanding of power supply theory of operation before they 
can be corrected. Maintenance personnel should become familiar 
with the theory of operation (section 4) before attempting to 
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Table 5-1. Fault Isolation Techniques 

Symptoms 

All of the de outputs, ex-
pansion ac outputs, ex pan-
sion control outputs, and 
pow~r fail outputs are 
miss in g with the f 11 . .. o_ .. ow1n g 
conditions existing: ac 
power cord is plugged into 
a proper power source, fuse 
(Fl) is inserted and not 
blown, panel switch Sl is 
on, remote on/off is on. 

All of the de outputs of 
the systems power modules 
are available and are the 
proper voltayes. 

! 

I 

Fault 

Power relay Kl of the ac 
power board is not en er-
gizing. Cooling fans are 
not operating. No vol-
ta e at the orimar (oins g • y • 
1 and 2) of transformer 
Tl. 

Power relay Kl of the ac 
power board is not.ener­
gizing. Cooling fans are 
not operating. The ap­
propriate line voltage 
and frequency are present 
at the primary (pins 1 
and 2) of transformer Tl. 

Power relay Kl of the ac 
power board is not ener­
gizing. Cooling fans 
are not operating. 28V 
ac is present at pins A ' 
D of relay Kl. 

. Power relay Kl of the ac 
powe~ board energized. 
Cooling fans not 
operating. 

Action 

Check RFI filter FLl, 
and cable harness. 

Check transformer Tl pri­
mary, panel switch SWl, 
transformer Tl secondary 
capacitors C2, and -surge 
suppressor RVS, remote 
input 28V ac and LFR·rc. 

Replace relay Kl. 

Check wiring between re­
lay Kl and connectors Jl 
through J7. 

The current switch out- Check bridge rectifier 
put (NCS-t) of the power Clll through CR4, tran-
fail detect circuit sistor Ql, zener diodes 
(Jll-l) i~ malfunction- CR5, CR6 with associated 
ing. The system power resistors and capacitors. 

-··-· ··--- .. _. __ l_ ____ __. 



Table 5-1. Fault Isolation Techniques (continued) 

Symptoms 

All of the de outputs of 
the system power modules 
are available and they are 
the proper voltages. The 
power fail threshold ad­
justment does not control 
the threshold. 

Fault 

fail detect function is 
inoperative. 

Both of the power fail 
detect signals NCLSWl 
and NCLSW2 fail when 
the system power supply 
line voltage is above 
l02V ac. The power fail 
detect current loop sig­
nal (NCS) is good. 

Only one of the power 
fail signals NCLSWl or 
NCLSW2 fail when the 
system power supply line 
voltage is above 102V ac. 
The power fail detect 
current loop signal (NCS) 
is good .. 

Action 

When the faulty component 
has been replaced, the 19 
vdc (unloaded} signal will 
be restored. The power 
fail detect function will 
be restored. 

Check bridge rectifier, 
CR7 through CRlO, CRll, 
zener diodes CR12, and 
CRll, CR14 through CR17, 
ICl, IC2, 02 and associ­
ated resistors and 
capacitors .. 

I If NCLSWl is bad• check 
transistor QS, CR20, IC3 
with associated resistors 
and capacitors. 

If NCLSW2 is bad check 
transistor 04, CR21, or 
IC4 and associated 
components. 

When the power fail de­
tect circuits have been 
returned to normal and 
the ac line voltage falls 
below 102V ac, transistor 
switches 04 and 05 open 
sending a power fail 
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Table 5-1. Fault Isolation T~chniques (continued) 

Symptoms 

There is no remote turn-on 
function (no current path 
for signal ac EXP and LPR'l'C 
of JO pins 1 and 2). All 
other functions normal. 

'l'he dat_a-save off function 
is malfunctioning. The 
battery back-up of the mem­
ory supply modules remains 
on when the computer key 
switch is 1n the off posi­
tion. NDSOFF signal at JO 
and J9 I.lad. 

All of the de outputs are 
available except the +5.2M 
and +12M outputs of only 
one memory power module. 
Because of options more 
thdn one memory power module 
mdy be installed in a sys­
tem power supply. All of 
the ac power outputs are 
good. 

Fault 

I I 
Relay contacts 4 anq 7 
not providing continuity 
when relay energized. 

The ground connection 
provided by tie point 
E7, Sl contacts 2 and 3 
to connectors JO and J9 
are lacking continuity. 

The malfunction is 
limited to the memory 
power module in 
quest~on. 

Both the +5.2M and +12M 
voltages are bad at the 
output of the memory 
power uoard. 

Action 

indication to the bus 
driver board(s) of the 
processor chassis which 
generate system power 
fail (SPFA) and system 
reset (SRST) signals. 

Replace relay Kl. 

Replace panel switch SWl 
or repair the faulty I 
connection. 

Replace or troubleshoot 
and repair the memory 
power module. 



Table 5-1. Fault Isolation Techniques (continued) 

Symptoms 

All of the de outputs are 
available except the +5.2H 
outputs of only one memory 
power moduleo A nominal 
+28V de is available at the 
output of the filter Ll-C4 
of the memory power board. 

Fault 

There is no de input vol­
tage at the input termi­
nals E4 and E5 of the 
memory power board. 
There is no ac input to 
transformer Tl. 

There is no de input vol­
tage at the input termi­
nals E4 and ES of the 
memory power board. The 
proper input voltage and 
frequency is applied to 
transformer Tl, pins 1 
and 6. 

A nominal 28V de appears 
at the input terminals 
E4 and E5 of the memory 
power board. There is no 
emitter bias on either of 
the switching transistors 
04 and Q9. 

The +5o2H switching regu­
lator (transistors 04, 05, 
Q6) or an associated 
diode, zener diode, resis­
tor or capacitor is bade 

Action 

Ensure that the memory 
power modules input cable 
is 'connected to one of 
the ac distribution con­
nectors of the ac power 
board. Check fuse Fl for 
proper rating and 
continuity. 

Check transformer Tl, 
capacitor Cl and full 
wave bridge rectifi~r 
CRl. 

When the trouble is cor­
rected a nominal +28V de 
will appear at te+minal 
E4 of the memory power 
board. 

Check RF choke Ll, and 
filter capacitors Cl, C2 
and Cl. 

Isolate and replace the 
faulty component. The 
+sv de will return to 
terminal El8. 
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Table 5-1. Fault Isolation •rechniques (continued) 

Symptoms 

All of the de outputs are 
available except the +12H 
outputs of only one memory 
power module. A nominal 
+28V de is available at the I output of filter Ll-C4 of 
the memory power board. 

All of the de outputs are 
available. There is no 
voltage regulation of the 
+liH or +5.2H outputs of 
only one memory power 
module.·. 

All of the de outputs are 
normal with the exception 
of one memory power module. 

Pault 

The +12H switching regu-
la tor (transistors 09, 
QlO, 011) or an associ-
ated diode, zener diode 
resistor or ca acito p r is 
bad. 

The +12H and the +5.2M 
voltage adjustment 
potentiometers have no 
control of adjusting 
the memory power module. 

The +5.2H voltage ad­
justment potentiometer 
has no controi over ad-
j us ting the +5.2M output. 
The +12M out~ut is regu­
iated and adjustable. 

The +12H voltage adjust­
ment potentiometer has no 
control over adjusting 
the +12H output. The 
+5.2H output is regulated 
and adjustable. 

'l'he threshold detector 
circuits are malfunc­

. tionin9. The supply ._ .. _· -------- ---- ------· - -- . -----------

Action 

Isolate and replace the 
faulty component. 'l;'he 
+12V de will return to 
terminal El9. 

Check the fol~owing regu­
lator board components. 
Voltage regulator (ICJ), 
transistors 022 - 023, 
diodes CR38 - CR41 and 
associated resistors and 
capacitors. 

Check integrated circuits 
IC2-14, IC2-8 diodes 
CR-36, CR~l7, and IC4 
with zener diode CR42. 

Check integrated circuits 
IC2-l, IC2-7, diodes 
CR39, CR40, IC5 and zener 
diode CR45~ 

Check threshold detector 
transistors 018 and 019, 
zener diode CR30, diodes 



Table 5-le Fault Isolation Techniques (continued) 

U1 

Symptoms 

The outputs are abnor­
mally low or the supply 
shut down and cannot be 
restarted. 

a All of the de outputs are 
~ normal with the exception of 

either the +5.2M or +12M 
output from one memory power 
module. Either the +5.2 or 
+12M output has an over­
voltage condition. 

Fault 

should shut down when the 
supplies internal voltage 
(VS) falls below +15V dco 
It should not start up 
until VS. reaches 8 volts9 

The memory power module 
fuse has blowno A re­
placement fusa also 
blows. Either the +5.2M 
or +12M overvoltage pro­
tection circuits have 
failed. 

Action 

CRll, 32 and CR4l, 44. 
When an overvoltage con­
dition exists 019 con­
ducts pulling the 
cathodes low. When the 
circuit is restored to 
proper action this will 
turn off both regulators 
and prevent overvoltage. 
The latch 015, 016, and 
017 with related compo­
nents can cause the same 
symptoms. 

Check transistors 07, 
zener diode 08 and diodes 
CRll, CR44 for lack of 
overvoltage protection 
for the +5.2 volt cir­
cuits. Check transistor 
012, zener diode Oll, and 
diodes CR22, CR4l for 
lack of overvoltage pro­
tection for the 12 volt 
circuits. Should the 
supply lack overvoltage 
protection for both the 
+5e2M and +12M circuits, 
additionally check the 
latch transistors 015, 
016 and 017. Diodes 
CR3l, CR32 and zener 
diode CR30. 
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Table 5-2. Bus Driver Board Troubleshooting Techniques 

Symptoms 

'l\he ac power board of tho 
systems power supply is 
generating a power fail 
detoct signal due to an 
actual power failure. The 
bus driver board is not 
,...onC1t.r-:J1it-inr. c'1ct-amc rnc..:At­".:l'-''""-&.IA._ .... ,,~ ~x...,._.._., ... .,.......,....,._._. 
(SRST) or systems power 
fail (SPFA) at Jl pins 5 
and 3 respectively. 

'l'he ac power board is ~oner­
a tinq a power fail detect 
signal due to an actual l power failure. __ _ 

Fault 

Relay Kl.does not encr­
yi ze SRS'l' an'd SPFA are 
held to ground. 

Relay Kl does not ener­
gize with +5V present at 
pin·l of J2. 

.. 

Relay Kl energiz~s and 
the power fail siynal is 
present at the boards 
input (pins l and 2 of 
Jl) but there is no sig­
nal at test point l 
('J'P l) • 

The signal is present at 
'l'Pl but it is not pre­
sent at the output of 
integrated circuit 
JC6-13 .. 

'N1e bus driver board is 
9oneraliny the SHS'1' sig­
nal but it is not gener-

(. ating ~F~~-------·----L 

Action 

Measure the source of the 
voltage for the board if 
the source is available 

. ensure that the same +5V 
de is available at pin l 
of J2. 

Measure voltage at pins 1 
and 2 of relay Kl. If 
+5V de is present change 
the relay. If +5V de is 
not present at the relay 
check transistor Ol, 
diode CRO zener diode CR7 
and associated 
components. 

Check transistor Ol, 
photo transistor IC2: and 
diode CRl along with re­
lated components. 

Troubleshoot IC6-ll and 
JC6-2 along with its 
related components. 

Check transistor A2, 04, 
Q5 integrated circuits 
IC6-l, IC6-2 and related 
componen_t_s_. _________ .J 



perfonn corrective maintenance. After a failure has been isolated 
to a particular chassis circuit the faulty component(s) must be 
replaced. ·If a faulty circuit has been located to a particular 
board repair the circuit or :replace the board. 

S. 9 LOGIC POWER MODULE CORRECTIVE MAINTEN.AN CE 
• Should the module volta.ge outputs fail, first check the fuse and 

ensure that the module is connected to one of the connectors (Jl 
through J7) of the ac power board. If the S volt SL voltages are 
out of tolerance, try ;1.djus.ting the voltage at the appropriate 
connec'tor plate of the system powe:r supply rear paneL If none of 
the f'oregoing correct the problem, replace the logic power moduleo 
Field. repair of this mc:>dule is not recommended due to the dangerous 
voltages within this module. 

Sa 10 DATA COMMUNICATIONS POWER MODULE CORRECTIVE MAINTENANCE 

Should the module volta.ge outputs fail, first. check the fuse and 
ensure that the module is connected to one of the ~onnectors (Jl 
through J7) of the ac power board. If the foregoing does not 
correct the p-roblem, replace the da'ta communications power module. 

S.ll DATA-SAVE OPTION MAINTENANCE 

Maintenance of the data.-save option consists of visual inspection, 
c.leaning, checking perfoTmance, making an adjustmen't and isolating 
faults .. 

With power supply cover removed from the system power supply; 
and the cover removed :Crom the memory power module inspect. the 
data-save circuits of the memory module chassis, memory power 
board, and the memory regulator board. Check for ac:umulated dust, 
dirt:, loose or unat'tached hardware and cc-:-!'oded terminals and ter­
minal contacts. Replac:e any leakinJi bat'teries. 

Remove the battery retaining plate from the battery case on the 
power supply back panel, remove the data-save batteries, an~ in­
spec't the inside of the case for acc:umulated dust, dirt, corrosion, 
and terminal contacts for corTosion .. 

S .. 11.1 Cleaning 

The d.ata-save circuit board and the inside of the battery case may 
be cleaned by blowing c>ut accumulated dust and dirt with an air 
hose. CorTosion may be removed with a cont:act and terminal cleaner 
(liquid) or a burnishing tool. Co?"roded terminals and tenninal 
contacts should be clean_ed with liquid terminal cleaner and 
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burnishinq tool.. 'I'o prevent further cc:>rrosion, terminals and 
terminal contact:s c::an be coated with a thin film of silicone grease, 
as required. 

S. ll e 2 Perform~ Check/Adjustmen~.s/'l~roubleshooting 

To ensure that the data-save option is in satisfactory workinq con­
dition, check its ~)erformance at reqular intervals. This check 
includes test, adjitstment, and troul::ile~shooti.ng of the battery 
charge circuit and the input and outpu1: voltage circuits of the 
data-save board located in the power supply. 

S .. l l. 3 Sa tterv .£h!lrge Circuit 

Remove the cover f'.r:om the supply and r 1emove the da.ta-save connec::tor 
from the J3 at the system power supply rear panel. Wi~h the mem­
OT)' module operatiltg, VS a.t terminal (:ES through Ell), use the 
digital voltmeter ·co monitor the de output voltages at the 
indicated data.-s ave circuits of the me:mory power and memory 
regulator board. See table S-3. 

Table S-3. Battery Charge Circuit A~justments and Troubleshooting 
,..... 

Test 
Step l?oint R1eturn 

l ES ES 

2 ES ES 

3 El ES 

..... 

-
Voltage 

+29:!:3. sv 

+20t2.4V 
a·t lma 

+20.5±2.4 
de 

-
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Adjustments and 
Troubleshooting 

de If the voltage is not 
present check the output 
o:e the voltage regulat:or 
or (ICl pin ll) and zener 
diode CR23 of the memc~ry 
regulator board. Replace 
the faulty component. 

de If the voltage and cuJ:-­
rent is present, but out 
of tolerance adjust po­
tentiometer R34 at thEa 
voltage regulator on the 
memory regulator board. 

V If no voltage is present 
check pin 12 of the vol­
tage regulator, diode 
CR25 and the circuits as­
sociated components . 



Table 5~3. Battery ChaTge Circuit Adjustments and Troubleshooting 
(eon tin ue d) 

- Test Adjustments and 
Step Point Return Voltage Troubleshooting -

4 ES ES 29±3.SV de If the voltaqe is present 
El ES 20±2.4V de within tolerance check 

the :battery charqinq 
transistors Ql, Q2 and Q3 
and associated components 
of the memory power 
:boa.rd. 
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Mnemo..!:.!£ 

A-A 
AC EXP 
CPU 
I/O 
LFRTC: 
LFR'l'C: +EXP 
NCS 
NCLSW 
NCSOFF 
NDSOFF EXP 
NH OLD 
NHOL!) EXP 
NP WR OK 
OVP 
SPFA 
SPFD 
SRST 
+SL 
+So2M 
+l2L 
=l2L 
+l2M 
Vs 

SECTION 6 
MNEMONICS 

Description 

Memory Power Module Sense Wire 
. AC Expansion 
Central Processinq Unit 
In:put/Output Unit 
Line Frequency Real Time Clock 
Li:n.e Frequency Real Time Clock Expansion 
Cu.rrent Sou-rce 
Current Loop Switch 
Data-Save Off 
Data-Save Off Expansion 
Hold 
Hold Expansion 
Power OK 
Ove.rvoltaqe Protection 
System Power Failure 
System Power Failure Detect 
System Reset 
Loqic Power Mod.ule +SV de Output 
Memory Power Module +5.2V de output 
Data Communications Power Module +l2V de Output 
Data Communications Power Module -l2V de Output 
Memory Power Module +12V de output 
Memory Power Module Filtered output 
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