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Table 2.0 Reliability and Environmental Information

=================:=388=8:82838:::3::=======3=3:::=====83832====:===8==S:===:==

Environmental: ( x ) HP (lass B ( ) Other:

Restrictions: Type testec at proouct level

|
| Failure Rate: 2.277 (percent per 1000 hours) !
|
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1.0 INTRODUCTION,

The Power Supply Moaule generates the following voltaaes: +¢16 volts
at 8.0 amperes, +12 volts at 8.0 amperes, +5 volts at 8.0 amperes,
and =12 volts at U.5 amperes: constrained that the total output
bOwer shall not exceed 125 watts. The Power Supply ™oduie also nro-
vides a TIL level signal indicating power=on and power=-fail warning.

2.0 OPERATING PARAMETERS.

A summary of operating parameters for the Power Supply Module is con=
tained in tables 1.0 through 3.0.

88::::33::83::83::::::3382:::::2====::3:33332*::2:’::8====:=:====:=
| Part | | Size (L x W x D) | Weight |
| Number | Nomenclature i +/=0,10C Inches I (Pounds)|
l==8==8=8=38== ’ ST=s=s===szc== SSX=Zcs==z=s==s=== ' :=8=============3:==:3: ‘ :::::23::‘
| | [ | |
| 02620=60U19 | Power Suprly PCA I 146,20 x 7.10 x 3.10 | L NV |
| I | { |
| [ | | |
::28:888::83:882::888:283:3:::8:338:333:88:8:388:::28:83:882828:::33::388::8===
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FUNCTIONAL DESCKRIPTION.

Refer to the block diagram (fioure 1), schematic diagram (fiaure ¢)/
tinina diagram (fiagure 3), comoonent tocation diagram (fiqure L),
and parts list (U2A20=6U019) Llocated in the appendix.

fThe Power Suprly Nodule employs orimary (off=line) switching to
create + and = 14VdDC sources. Tne -16V source is linearly rejulatea
to creates a =12V output, while tne ¢+16V source powers +12V ara +5v
switching reaulators as well as neing an output. Internal protect<
jon circuitry auaros against under and over-voltage conditions.

The loaic signal interface consists of a sync circuit wnich synchron=
jzes the Power Supply %“ocdule switching rate to the video sweep rates
and a Power=0n circuit wnich indicates that supply outputs are in
requlation and warns ot impendina toss of requlation,

PRIMARY SWITCHEK.

The Primary (off-Line) Switcher section of the Power Supply Module
consists of the Line Recifier, Primary Switchers, Secondary xectifier,
and the Primary Switchina regulator blocks shown in fiqure 1. lo-=
gether these blocks transfecrm power taken from the AC line to isolated
+ 3and - 16vDC sources.

Line Kectifier

The Line kectifier connects to the oower Line via the Power Panel
Assy.» and rectifies ana filters the incoming AC power. Line volt~-
age selection is determined by fuse location which configures the

Line Rectifier as either a voltage=Joubler (115vacC operation) or as a
full=wave hridae (23uUvAC overation). Output voltage is ¢ and = 150v0C
at nominal Lline.

Primary Switcher

The Primary Switcher plock uses a halt=-bridge topology to oower
switching transforrmer T2. Two power transistors (a1 and 32) are
driven alternately hy the Prirary $witching Requlator via pase~drive
transtormer 73, Ihese transistors switch the primary ot T2 between
the + and = 150v outputs of the Line Rectifier. Regulation is achiev-
eo throuih pulse=width modulation, as the average output voltage of
transformer T2 is oroportional to tne duty cycle ot 21 and w2. Dioaes
CR4 and CRS clamr the primary of T2 to prevent voltaqge over=shoot.

Secongary Rectifier

This block rectifies and filters the output of switching transformer
12, using inductor input LC filters. A nipolar output s proaucead
by using 8 full-wave oridge rectifier witn a center=-tapned secondary
windina. Resistor R3E procuces a voltage proportional to loao cur-
rent for current=Llimit sensing. piodes CrR16 and CR17 togyetner with
resistors R41 ano R&Z form an O gate, whose output voltage remains
high whenever switching transistors @1 ana Q2 overlap in conduction.
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Tahle 3.0 Connector Intormation = Power Suorly PCA

838888888832:::3388::=8:8:8:Ik:::::::!:::=========3=::8:8:::3:'8:88:88:::::::2:
| Connector | Sianal | Signal |
| &nd Pin No. | Name ) Description |
'88::28:8:3:::: =:==:=3:8==:===='=====:==3:::::::::::33:::::::3:3:3:::::::::::‘
I J1, Pin 1 | Ground | ) |
| l I Line Neutral | ) Power connection |
| 3 I 1T1SVAC I ) for fan |
| & | Keserved | |
| | | |
I"""""'-°°I""------'°°°°-I'- --------- bbb el R L eececena|
I 42 Pin 1 I Line In 1) |
| 2 I Line Neutral | ) Input power trom |
{ 3 | Ground I ) Power Panel Assy |
| | | |
I'-"-°---°---’l----------"----l--"-"------'------°’---'-‘°-'- ---- il |
I 43 Pin 1,2 | +16v I ) Power connection |
| 5,4 | Ground I ) to TPM PCA |
t | | |
e e D LD e --------l-'-----°'-----------‘°---------°'----°-------l
| Jé6 Pin 1 | +16V | ) |
| 2 | Key ) |
| 3 I +12v | ) Power conrection |
| “,5 | +5y I ) reserved for expansion i
| 6,7,% Grounda | ) [
| 9 | =-12v | ) |
| | | |
l°'--------r---l’--°------------l‘°-’~-°-'-----~-'-""*""’--"--°""°"°--I
I 45 Pin 1,3 | +5y I |
| 14 I Key b)) |
| 4 | +12v | ) |
| 5,6 | HKeturn I ) Power connection to Processor PCA |
| | —— | ) |
| 7 | Power On/fai | ) |
| 8 | -12v | ) |
| | | |

| |

| 46 Pin 1 | +S5v | ) [
| l | Key | ) Power connection to Sweep PCA |
| 3 | +12v I ) |
| b | Return [ {
i 5 | Sync | Horizontal Drive from Sweep |
{ |
lx:z::x:::::g::::::::=:=t::z:=:::z:::::::::::::z::::::::z:::==:==:a=====:=s==:l
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3.2 SECONVARY REGULATIOw.

The Secondary Regulation section ot the Power Supply HModule con-
sists ot the =12 volt Linear kegulators +12 volt Switchina kegulat-
or, and +5 Volt Switching Reaulator blocks shown in figure 1.

3.2.1 =12 volt Linear heculator
' This block is composeo ot a 7812 three=-terminal =12 volt regulator
IC ano outout bypass capacitor C29. Ihe 7812 incoroorates internal
thermal ann current=Llimit protection. vutput voltage is fixeag, and
therefore indenenaent ot the "yoltage Control” R71.

3.2.2 +12 volt Switecning kegulator
The +12 volt Switchinag Pequlator js powered by the +16 volt output
of the Secondary Rectifier. Switch timing and voltage reterence
are derived from the Primary Switching Regulatore.

The main switching element is Q5. a hybriu circuit containinc 2
darlington transistor ano power diode. Wnen the darlinaton tran-
sistor is turnea on, current flows from the +16 volt supply tnrough
jnductor L2 and into the output filter capacitors C46 and C4ve.

Wwhen the darlington transistor is turneu oft, the current flowina
throuah L2 anu C45 and Ca7 continues to flow tnrough the power

diooe in 85. The output voltace 1s requlated by controlling the
duty cycle of the garlington transistor in @S.

Inducter L4 and diode CRZ9 Limit the input current while Q5 is
turnina on, and capacitor (&0 4ith its associated resistor and
diode hold off the output voltage wnile 8% is turnina off. Toaetn-
er these two circuits substantially reduce switching noise ana
power dissipation in 5. Dinde CR? protects the darlington trans<
istor in G5 from reverse bias breakdown should a short to arouna
occur on the +16 volt outpute.

voltage regulation is accomplished by feegin3y back a fraction ot

the output voltage and comparino it to a 2.5V reference. The dif-
ference between the feedback voltage and the reference voltaae is
amplitied by differential amplifier U7 to create 8 switching ret-
erence voltage. Comparator U6 compares the switching reterence
voltaace to a lLinear ramp voltaqe. Ihe comnpnarator turns on current
sink @7 until the ramp voltage exceeds the switchina reference

at which time it turns offt @7. Current sink @7 proviges base Arive
for the darlinqton transistor in W5, and therefore controls switch=
ing operation. In eftect, the output of comparator e is pulse-
width modulated by the ampliftiea error voltage, Capacitors (535,
c54, and C43, ann resistors R25 and R¢S determine the transient res-
ponse anid stability of the +12 volt requlatore. Diones (x35-3/7 clamp
the switching reference voltage (output ot gifferential amplifier U7)
to a raximum of 4.3 volts, preventina voltage overshoot at turn=on.



13220

13220-91219/ 06

Power Supoly Moaule Rev SEP=1(=?¢

Primarv Switching Reoculator

This block controls the Frimary Switcher section of the Power Supply
Module. The heart of this plock is U111, an SG3524 regulator 1C. The
$63524 is a tixeo~trequency oulse-width modulation voltaage regulator
circuit, The operatina trequency is programmed by timina resistor
R44 and timing capacitor Cle R44 estahlishes a constant charging
current for (7, producing a linear voltase ramn. 1Internally, tne
$63524 compares this linear ramp to thne output of a8 feedback error
amplitier. The result of this comparison is a fixed-freaquency pulse
train whose cduty cycle (ratio of on=to=oft time) is (inearly pro=-
nortional to the error amplifier's output. The modulateo pulse-
train toqnles an internal Pulse steeriny tlio~flop, which in turn
alternately powers two open=collector outputs, C1 and c2. The C1
and €2 outputs of the $G$524 are buffered ty 65 and u4, respect=-
ively, which in turn power the primary ot hase-drive transformer

T3,

The S63524 contains an internal S volt Linear reautator wnich powers

external C40S I(s, as well as acting as a voltagse referencte. Fotent=
iometer R71 together with resistors K67 and w70 create a 2.>V refer-

ence from the 5v output of the 363524. Since this 2.5V reterence is

used ty the +12v and +5v switching regulators as well, the +16v, i12v.,
and +5v outputs are all proportionally varied by adjusting potentio-

meter k71 (labeled “voltaqe Controt"™),

An internat current=limit circuit in the 3563524 inhipits switching
operaticn when the secondary current of switching transformer T¢
exceecds 11 amps.

The SG3524 provides an oscillator input/output whicn is high once

each cycle Juring the gischarqe time of timing resistor (7. This

oscillator output also serves as a ovlanking pulse, inhibiting both
C1 and C¢ outputs.

During low=Line conoitions, the Juty=-cvcle of the output oulses at
C1 ano €2 ot the $63524 will approach 5SUx. A 0% guty=cvcle drive
to switching transistors @1 and 02 will result in destructive con=-
duction overlan, due to the storage=time of these transistors. To
prevent this trom occuring the overlap Cutput from the Secondary
Rectitier is used to torce tne $G63%24°'¢g oscillator output high,
therecy inhibiting both C1 ana C2 outputs. After the transistor
storace-time nas elanseq. the overlar signal will return los aliow=
ing the oscillator output to Qo0 lowe.

Transistor W9 ann op anp UH toaether with the related circuitry form
2 power~on gott=start circuit. This circuit ensures that seitching
oDerration is aisabled at turn=on until the bootstrap suoply voltage
reaches apnroximately %,5y, At this time the C1 and €2 outputs ot
U1 are allowed to increase from zern to tull guty=cycle,



13220 132¢0-91019/29
Power Supply Module Rev SEP=10=79

The Over=voltage Shut bown circuit is manually reset by turning the
AC Line switch off anc then back on. Tt is generally possible to
enqaqe the Uver=vVoltage Shut Down circuit hy adjusting the voltage
control, R71, fully Chke

3.5.2 Under-voltage Shut Down
The Under=Voltage Shut Down circuit monitors the voltage ot tne +16v
output. If the ¢+16V output voltage drops below +13V, Resistor wé&o
will begin charging capacitor (€25. It the +16v output remains oelow
+13y for more then approximately two secondss capacitor €25 w«1ll
charge above 5.1V and comparator U5 will pull the compensation input
ot the switching regulator U11 to arounrd. This shuts down the Pri=-
mary Switchina Requlator, and hence tne entire supply. kesistor R&GLT
and capacitor C19 reduce the sensitivity of the uncer=-voltage Shut
Down circuit to switching noise present on the *+16V outout.

Tne Under=voltage Shut Down circuit is manually reset ty turning the
AC Line switch cft ang tnen back or.

3.4 LUOGIC SIGNAL INTERFACE.

The logic sianal interface consists of a sync circuit which synchron=
jzes the Power Supply Fooule's switching rate to the video sweep raters
and a8 Poser=0n circuit which jndicates that supply outputs are 1in
requlation anc warns ot impendina loss of requlation.

3.4.1 Sync Circuit
The Sync Circuit is a aigital phase-lockeu=loop which synchronizes
the power supply switching rate to twice the vigeo sweep rate. Lock~-
inc range is restricteu to input sync signals in the ranae of 2J to
30kHzs, corresronding to power supply switching rates of 40 to oukhz.
Synchronizinc the power supply switching rate to the video sweep pre=<
vents switching noise from aopearing on the terminal's CikT displaye.

Toagle ftip=flop UY civioes the "08L"” output freaouency of switcnina
reaulator U11 by two to create a teedback signal for digitat phase
comparator U10. U1U compares this feedback sianal to the input sync
sianal ano produces an output voltaage proportional to tne phase error
between these two signals. Resistor XSi: and capacitor C21 torm a
single pole low pass filter, which agetermines the transient response
and stability ot the Sync Circuit. Operational amplitier U8 anu res=
jstor K43 form a non=invertiny voltage~to-current puffer. Ihe output
current of this buffer varies tne operatino frequency of switching
requlator U1 by varing the current flowviny through timing resistor
R44., The frequency Lock range of tne Sync Circuit 1s limited by the
output voltaae ranqge ot puffer amplifier uU¥.
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Output current je sensed by comparator u? across R72. The point of
current Lirmit ig get by resistors R13 ang R17 (8 amps). A toldback
characteristic is obtaineg since the +1¢ volt output forrs part of the
current reference, and &8s it decreases due to current Llimit tne cur-
rent Limit reterence atso decreases. The latch formed by U3y is set

hy the output of Comparator U2 and inhioits the sWwitching regulator
trom supplying current until the “osc" outout of the S$G3524 Switch=
inag renylator (UT11) resets the latch. Thig prevents the current

Limit circuit from oscillating.

Comparatnr y2 fisables the +12 volt switcning reoulator in the event
ot a short to ground on the =12 volt outnut,

The operation of the +5 volt Switching kegulator is identical to that
ot the +12 volt Switching Regulator with the following exceptions.
Output voltaage of the +5y supply is limited to 6.1yy by zener dionge
CR31. Inijs Prevents the output voltage from rFising high enough to
damage the load nefore the Over-voltage Snyt Down circuit can disable
the Primary Switching keaulator, Operation of the +5 volt Switchinag
Regulator is inhibited by comparator u2 whenever the +12v output
drops below 10vV.

PROTECT [N CIKCUITRY,

Active circuitry ig employed to iuard 8gainst over and under=voltage
conditions on the Power Supply Module's +16v, +12V, and +5v Outputs,

Over=voltage Shut Down

The Over=-voltage Shut Down circuit monitors the +16v., +12V, ang +5vy
outputs for abnormally high voltage. Tne over=voltange thresholis are
Set at +17.2v, +13.4v, anag +5,6v respectively,

Resistors R2§ ana k29 ferm a voltage giviger from the +164v output,
The output of this divider ijg Compareoc by U6 to a H.1y reterence pro-
vided by the Bootstrap Supply. It the +10V output shoula rise above
+17.2V, the output of comparator U6 will oe putlled up by R11, wnich
in turn nul e ubs througqh CR24, tne non=inverting input of comparator
US. Ihis will cause the outout of Comparator US to qo high and be
latched hign Dy CR22. with the output of US Llatcnegd high, the shut=-
Aown input of tne $63524 switching regulator (U11) will ce held high,
and the Primary Switcher dissbled.

The +12v and ¢Sy Outputs are monitoreo in 8 similar manner to that
0t the +14y output, The ¢5vV output monitor uses a diode forwarag
voltage 4rop anove the 5.1v reference to establish the over=voltage
thresnnl g, Capacitors c27., €30, ano C31 reouce the sensitivity o1t
the Over=voltane Shut Down circuit to switching noise and electro-
static dischargqge.
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Replaceable Parts

Reference HP Part |c o Mfr
: . Qty Description Mfr Part Number
Designation | Number |0 pt Code
02020000019 | 7 1 PORER BUPPLY, PCA 20800 02020000010
DATE CODE: De1917-42
(1] 0180=2940 3 ] CAPACITOR=FXD YSoUFeSO=i0g 200VDC AL 018002940
c2 01002000 3 CAPACITORSPXD TOOUFeS0=10% 200VDC AL 010002940
c3 01603056 . 2 CAPACITORSPXD 1000PF oo10g 1KVOC CER 01600
ce 016023480 . CAPACITONCFKD 1000PF o=jox 1KVDC CEA 016003430
(1} 0160008242 ° [} CAPACITORCPXD SUF ¢oi0X 200VDC MEY=PDLYC 20000 0100082482
Co 0l60=0102 s 2 CAPACITORSPXD ,022UF ¢=10% 200VDC POLYE o100e0102
(14 0160e0102 1§ CAPACITOR=FXD ,0R22UF eoiQs 200VDC POLYE e1e0e0102
(1] 01600161 (] ] CAPACITORSPXD ,01UF eol0X 200vOC POLYE 0100m0l0}
ce 016043338 [] [] CAPACITORFXD 470PF ¢oiOXx 100VDC CER 016003338
(1) 01600888 ? 18 CAPACITORSFXD ,01UF o208 SOVOC CER 016008332
€11 0160044358 ? CAPACITORSFXD ,0IUF ¢e20% SOVOC CER 03006530
c12 03338 0 CAPACITORSFXD QT0PF oel0% 100VOC CER 016003338
€13 ' CAPACITOPSPXD ,01UF ¢a20% SOVDC CER 010008938
(310 (] 1 CAPACITORFXD 4T0UFeSoetios SOVOC AL 01800391
Cle ] CAPACITORSFXD ,01UF ¢o203 S0VDC CER 0160008388
c1? 01002070 ] [ ] CAPACITORSFXD 22UPeS0-103 25VDC AL 01802879
(31) 016020187 . 1 CAPACITORSFXD 4700PF ooi0y 200V0C POLYE 20480 010000387
Cie ° [] v CAPACITORSFXD ,1UF ¢=20% S0VDC CER 10200 CACOAXTRIQ4M050A
c20 0160#4397 ° CAPACITORSFXD ,fUF ¢o208 SOVOC CER 16200 CACOMXTR10EP0304
c2t 016000587 ° CAPACITORSFXD ,1UF *o208 SOVDC CER 10200 CACOGXTRI 840804
c22 016000534 1 CAPACIYOReFXD ,01UF +=20% SOVDC CER 20800 016008854
c2) 0160-45%4 7 CAPACITORSFXD ,01UF o203 SOVOC CER 20800 016004338
C2a 016000587 ] CAPACITORSPXD ,JUF o208 SOVDC CER 16200 CACOGXTR{OEMO304
cas 01802870 7 CAPACITORSFXD 22UF¢30010% 23VDC AL 20080 01002070
C2e 0160=43%0 ] CAPACITORFXD ,01UF o0 SCVOC CER 20480 010008330
car 0100-4588 7 CAPACITORSPXD ,01UF eed0g SOVOC CER 01600938
cas 0100=207¢ ? CAPACITORSFXD 22UFeSOel0x 2SVDC AL 01002870
cee 01002070 ? CAPACITORSPXD 22UF¢80+10% 28VDC AL 0o
(31] 016008858 ? CAPACITORSPXD ,01LUF ¢=203 SOVDC CER 016004330
(31 016028387 ] CAPACITORSFXD ,1UF ¢oB0S SOVOC CER CACOSXTR{08M0S0A
€32 0100-085%8 14 CAPACITORSPXD ,01UF euB0g SOVOC CER 20400 01608932
c33 05603339 0 CAPACITORSFXD AYOPF o103 100VOC CER 20480 016023338
C3a 016000537 0 CAPACITORSFXD ,1UF ¢e20K SOVDC CER 1629¢ CACOSNTRIOAN0S0A
(31] 01002070 v CAPACITORPXD 22UF¢S00103 23VOC AL 20800 0180=207¢
Cle 0160-05%0 7 CAPACITORSFXD ,01UF oo20% SOVOC CER 20480 910008938
c3 0160+3338 ° CAPACITORSP XD 470PF ¢o10% 100VDC CER 20400 016023338
c3s 016028587 0 CAPACIYOReFXD ,1UF ¢e20X SOVDC CER 10299 CACOMXTRIOAMOS0A
€3¢ 010008852 ? CAPACITOR=PXD ,01UF +e208 SOVDC CER 20400 s1600a8%0
Ceo 01600380 [ ? CAPACITORSFXD 22U eeilS 200vOC POLYE 20800 910020380
cay 016020380 L CAPACITORSFED 22UF <el03 200VDC POLYE 20400 016020380
({F] 010022%1 a 1 COPACITOR=FED ,012F¢ed8% 20V0C 4L 0180=2941
cay 0100020080 [] . CAPACITORSPXD 2200UF 0800101 16VOC AL 010020080
(113 010002000 ° CAPACITORSFXD 2200UF¢80=108 10VOC AL 010002800
ces 016008330 ? CAPACITORSPXD ,01UF eadOX SOVDC CER 016008330
(110 910002080 ) CAPACITORSPED 2200uUFe80-10% 10VOC AL 010002080
ce? 010002000 (] CAPACITOPFXD BR200UPeS0o10% 16VOC AL 01002880
cae 01000830 ’ CAPACITORSPXRD ,0LUF eo20X SOVDC CIR 016008850
chy 19060000 L] 1 DIODE<Pn BRDE 608V 104 190620000
(1] [} ? 3 100120048
[13] ? 19010008
(1.0 19011068 ] L} 0JODE=PuR RECY 1hA036 806V 1A 200N3 1ne93e
(1} ] 19011008 2 0100€=PuR RECT 1NGO30 00V 14 200N8 1NA9)S
CRe 19060047 1 0JODECTRECT 150V JO4 (34 1
(134 10011068 2 DIODE=PNR RECT 1M8036 800V 14 200N 188930
cre 190100850 3 n DIODE-INITCHING OOV 20044 2NS DOe3S 190500090
Che 100100080 3 030DL-0mITYCHING SOV B00WA 2u8 DOe1S °
chte 100300080 3 DIODE=OMITCHING DOV 200MA 2WD DOe3S
[{3]] 190310080 3 0300E=8nITCHING DOV 20084 2NS DO-3S
cn2 10023000 3 1 OJ0DE=INR §,11V 28 DOeY PDs, 80 TCoe, 0008 20400 30
[{1}] 100100731 ? 3 DIODE~PuR RECT 40OV 1A 20400 100100738
chia 100101063 2 DIOOE=PaR RECY 1N803e 400V 14 20088 14936 T
chs 190121008 ] DIOOEPNA RECTY 188034 400V 1A ZoOND 18930 1Ne93e
(L1 3 DICOE=OnITCHING SOV R00MA NS D038 20000 190100030
CRyY 3 DI00E=0nITCHING BOV 200N 288 DOe3S 20000 19010090
(1113 o led 3 DIODE=SNITCHING ROV 20042 2N§ DO} 20880 190100080
chye 19910090 3 DJODE-ONITCHING BOV 200M4 2N D033 20880 190100090
cRae 190120080 3 DIOOE=OnITCHING SOV J00NA 288 D033 20600 190120080
({21] 19010080 3 DI0DC-BuITCHING SOy 200%4 200 DO-3S 20600 19010090
CR22 19010080 3 DIODE=0mITCHING BOV 2OOMA 2ND DO-)S 20400 19830080
(11313 1900100731 ? 0I10DE=PuR RECY 800V 14 20800 10010721
CR2e 190120030 ) DIODE-BMITCHING SOV RoONa 28 D038 J080¢ 10030080
(171} 19010080 3 PI0DE-OnITCHING SOV Bo0MA RNB DO3S 20400 19010080
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Power Supply Module Rev SEP=1(=7Y

3.5

Power=0n

The Power=0n circuit serves two functions. It senses tne output volt~
tage of the +5 volt Switching Reaulator andg inoicates, by Q0iNng high,
when the +5v output is in rejulation. It also senses the voltage on
the +14v outout and goes low to indicate a power tfail condition snort-
ly petore the ¢5 volt Switching Requlator heqgins to lose regulation
(the +5 volt Switching Regulator is powered Dy the +16V output).
Comparator uS monitors the +16V output voltage. Wwhen this voltage
drops helow +13v, US pulls the Power-un/Fail output low. Comparator
U6 monitors the +5v output voltaae througn a voltage divider forreg

by resistors RS2, RSS, and R57. The Power=un/Fail output is pulled
low by U6 when the +5v output drops out of regulation. Resistor

R56 provides approximately 0.2V of hysteresis to prevent the Power=
On/fFail output from oscillatina. Capacitor €35 furnishes a delay at
turn or to reset logic circuitry within tne terminal,

BOOTSIPAP SuPPLY.

The Gootstran Supply operates off tne AC power Lline through trans-
former T1. It proviages the power necessary to start the operation
of the Primary Switcher. Once the Primary Switcher is in operation
dionde CR13 turnishes power to the Kootstrap Supply from the +16v
output,



" Replaceable Parts

Reference HP Part |c Descripti Mfr

: A Qty ription Mfr Part Number

Designation | Number |0 P Code

ey 000308728 2 NESIBTOR 4, 7K SK 28w FC TCRea00/¢700 o1t coar2s

fey 00983199 1 1 AEBISTOR 6,68% §X L1280 F YC804e100 nm Cael/BeT00808

Rea 009840008 [] 3 AEGISTOR 2,01% 1% 128w F YC80¢100 26380 Cani/sBeT0sBoiief

[ L1] 00834828 2 eEOISTOR 8,7 5% 25w FC TCemalp/seTo00 01121 coarps

Ree oof3ea718 ° NESIBTON 470 B8 ,2%m FC YC0=800/¢000 01121 [SL24% ]

Ry 00834728 ? RESISTOR 4, 7K S 28w PC YCEe800/¢700 01121 coaT2s

nee 00031043 3 AESIITON 100K ST 29w PC TCoe800/¢800 01312 es10as

Rao 068304728 ? RESIBTOR 4,7k SE 28w FC TCeea0o/eT00 01121 cee?28

L) n603-1088 3 RESIBTOR 100K SX ,2%h FC TCe=800/¢800 01121 ce1088

RSy 0e83-a708 [} NEOIATOR &7 SR 28w FC TCee800/¢300 oidy cosvos

as2 0787-0042 ) REPISTOR 10X 1X 128w F TCB0ee100 26580 Coel/0070e1002"

"y 06983000 [] RESIBTOR 22 ST 2w MO TC®0e=200 27107 PPa2e22T00e22R0eJ

RSa 06834728 ? RESISTOR &,7K 3% 25w FC TCeeda00/¢700 o11d1 coarps

nss 0787-0842 9 RESIITOR 10K 1% 125w F TCEOeel0O 20840 Cae1/807001002F

nSe 0083+1048 3 RESIBTOR 100K 3% 25w FC YCo=000/4800 o312t ce10a8

gy 0098.0009 0 REBIBTON 2,01% 41X 129" F TCB0¢el00 20840 Cael/0aT0aellof

(11] 06983001 H 1 RESISTOR 10 ST 2n MO YCE0ee200 21167 PPe2e2=T00e10R0e]

rSe 06R3=4728 ] RESIBTOR 4,7K S% 23w FC TCeaa00/¢700 014214 (1132 1]

Reo 008341028 [ RESINTOR 1K 3% ,2Sn FC TCowl00/0600 01121 €01023

Rey 0686-3319 ° 2 RESISTOR 330 3% S CC TCo0e829 04121 ({33 3%)

Re2 008322228 3 RESIBTOR 2,2% ST 25w FC TC8e800/¢700 01321 ce222s

Rey 008341028 [ REBISTON 1K ST 25w FC TCoed00/00600 01121 €01028

nee 00032228 3 aLBISTON 2,2X % ,2%# FPC ¥ 4007700 [I%E 1) cea2as

nes 068603318 0 RESITOR 330 3% ,Sw CC TCw0e932¢ o112 [T3311)

LY 0603-2238 ] RESIBTOR 22k ST ,28m FC YCse800/¢000 o111 [{ 113 1)

ne? 078720280 3 2 RESISTOR 1K I3 ,12%n F TCeOes100 20880 Caal/0eT0ei001eF

nes 0683-4708 [ RESISTOR 47 5% 28w FC TCoea00/¢800 01121 ceav0s

(I 00084123 ] ] RESIBTOR 490 1% 128w F TCE0¢e100 FO I Canl/8eT0ea0000F

30 07870280 3 RESISTOR Ik 1% ,125% F TCeOeell0 2084a¢ Caniz8et003001eF

M 21003212 s 1 RESISTORCTRNMR 200 103 C TOPaADJ jeTAN 20480 21003212

L3¢ 00113526 2 REBISTOR 018 3% 3w Pw TCe0eedd 20480 (1380 1T 1)

L4k ] 08113526 2 oge1870R ,018 33 Sw Pn YCaOeedl 20480 08113520

R7e 07870842 L} RESIOTON 10K (X ,12%n F TCE0ee100 20546 Caei/zeT0ei 002

rs 068348728 H RESIBTON 4,7% SX ,2Sw PC TCaed00/0700 01121 coar2s

(109 00080008 ° REBISTOR 2,61K 1X 123w £ TCe0eel00 26880 Caet/8oT0020)1oF

344 000348728 H RESISTOR 4,7k 3% 28w FC TCoedOO/eT00 o011 coarnps

30 0787=0487 . REBISTOR 16.2% §X 123" F TCaOe¢e}ol 2434806 Cael/8oT0el0d2e"

R7e 009843138 ] RESTITOR 23,7 1N 1290 F TCooee100 20888 Cael/8e1002372F

1] 06831008 3 REOJBTOR 100K 33 ,2%w PC YCoed00/¢800 (3313 ch1048

(1]} 008300728 2 RESISTOR 4,7k SK ,2%m PC TCO=800/¢700 [TRT 1 coarys

1 910008120 » 1 TRANSTORMERSPONER, 12V 20480 910008120

1?2 010008110 3 ) TRANSFORMERSINITEHING 20400 9100081} 9

3 *10008121 7 1 TRANSPORMERaDUAL PULSE 20480 910008128

"y 036000124 3 (] CONNECTOR=B8L CONT PIN ,08eINeB8Ce8I AND 20480 03600128

M 036000128 3 CONNECTOR®BEL CONT PIN ,08elNeB8CaBl AND 200080 03000126

"3 036000124 3 CONNECTOR=38L CONT P3N ,0aeINeBC8T AND 20400 0360<013¢

e 030000128 3 CONNECTOReBGEL CONT PIN ,080INeB8C=87 AND 20000 8364000128

TS 030000128 3 CONNECTOR=8BL CONY PIN ,08e1N=88C~82 RWND 20880 030000138

e 030000128 3 CONNECTORB8L CONT PIN ,08eINeB3Ce8T OND 20080 03000134

1" 030000128 3 CONNECTOROBGL CONT PIN ,08eINeBiCe8] AND 20080 036001 2e

™”e 0360e0128 3 CONNECTORCSBL CONT PIN ,08eINeBSCo82 AND 20a80 036020128

vl 10200224 ’ 1 1C vV ROLTR TO=220 (133} ugYSL12¢CY

v 182000138 ] 3 1C COMPARATOR 8P GUAD 14sD]PeP oa?1) u u3yer

v3 182020960 . 1 3C GATE CmOB NOR QUAD ReINP 01020 C0e001A?

ve 1820=140¢ L4 ] IC SATE CMOS AND QUAD 2eIN® (17 1] [IT113 4

vs 102620130 [] 1C COMPARATOR 8P BUAD LAeDIPeP oar1l wu3jee

ve 182600130 [ ] 1C COMPARATOR 8P QUAD 18eD1PeP 0713 wu3jer

v 102600300 . 2 3¢ OP AMP §P OUAL BeDIPeP ar01s LE3SON

ve 1826003680 0 1C OF AwP §P DUAL BeDlPep 27018 LuISen

ve 102020930 1 ) 1 1 PP Cu08 DeTYPE POOEDGE-TRIC DUAL 01020 COa01 AP

vie 10201108 s 1 $C PL LOOP 16eDlPep LI COR080AP

(1%} 182600028 [} [} 1C 3328 MODULATOR 10eD]PeC [3¥ 11} %28y

MISCELLANEOUS PanTe

030001949 ] [ 03600198
031420088 8 [} SCREmaMACK NJ X 0,9 OMMeLG PANenD 031300088
03150007 2 [ SLRZeavAlH ¥3,8 X 0,6 10vse G PANeND 08130007
01319 3 1] SCREmonatH 43,5 X 0.0 16¥NMeLG PANeND 05130008
25380000 L] ) NUTONEN DBLeCHAN €3 X 0,5 2,8MMoTHK ORDER BY DEOCRIPTION
05380007 ] T NyUTengs DBLeCmAM N3 .8 X 0,0 B,0uMeTuk 00000 ORDER BY DEBCARIPTION
000800011 1 ) SCRERTPE 4o1® ,31)elNsll PANeDPOZ] 00000 OROER BY DEOCRIPTION
00900732 ? ] TUBINGenS ,003D/,031eRCYVD ,01TemALL 20480 80000732
120000077 [ 1 s 120000077
120000108 L ] TNSULATORSNBTR NYLON 12000108




Replaceable Parts

Reference HP Part |c . Mfr
; : Description Mfr Part Number
Designation | Number (o] Qty P Code
CR3e 19910030 3 DIODE=SnITCHING G0V 200Ma 288 DOo3S 190100080
(134 190101009 H OIODE=PWR RECT 1M0034 S00v 14 200N8 ®
Crae 190501008 ? DIDDE-Pwh AECT |1NG936 400y 14 290N9 J
[{71] 190121008 2 DIODE=PuR RECT 1848036 400y 14 290NS
L) 19010008 ? [11T]
(131} 19020891 1 ] BIODEINR 4,19y $% Doei$ pDoiw TCoe, 022% 1902093}
({37} 19010080 3 DIODE-BWITCHING 80V 20044 2wg Dpe)S 190100080
[131] 19010080 3 DIODEZ=BwITCHING 80y 20044 28§ 003 100100080
Cr3e 19010080 3 DIODE«wITCHING 8OV 20044 2N§ DO.3S 80 1900100050
[{}1] 19010080 3 DIODE=OWITCHING AOV 200Ma 2N§ DDe3S 20000 100100080
crle 19010090 3 OJODE~gnlTCHING 80y 20044 2Ng DO.3S 20400 100100080
(1334 19010080 3 DIOOE=BwITCHING 80V 200MA 2n§ DOe3S o
ca3e 19010731 ? OJO0DE=PuR NECT a0V Ja
Chye 190100090 ) DIODE=BWITCHING 00v 200%a 2N§ DDe3S
Chao 19010080 3 DI0DE=3nITCHING 8OV 20043 2N Dpe3S 19010080
It 12813037 1 1 COWNECTOR saPIN ™ Ty ITY 20400 12913037
J2 12918784 . 1 CONNECTOR 3ePIN & yTI Ity 00770 3507890«
J3 12313108 . ] CONNECTOR aePIN M BOgY Typg 20800 12813108
Je 12319822 S ] CONNECTOR SePIN M 20t vypg 20880 108108922
Js 12819820 3 ] CONNECTOR ToPIN u PORY typg 20400 12518820
Je 12813310 ° 1 CONNECTOR qoPIN M POSY Typp 20400 12315839
3] 2 1 COIL sooum 20480 918000380
.2 . 2 oIl sooun 20680 918000354
L3 014020310 . COIL toou~ 20480 918000318
Lo ®140-0341 9 2 COIL SOONM ,3DX,SLpeNON 20480 91800034}
L8 0180e0341 ) COIL SOONW ,30X,8LGaNOM 28800 1400030}
[ 918000340 [] 1 cOIL toeun 20480 91600300
(1] 108420447 ] b} TRANSISTOR NPN 2N6405 BT TD92 PDB3jova [ 137} F LT
0 1884.0028 . 2 TRANSISTOR NPN 2N0308 81 T0=3 PDEI2En (134T ane3od
[13 108a.0007 s TRANSIBTOR NPN IN4GO1 BT TO«92 PDB3{oMm 0ar13 LT
(1] 108820024 . TRANDIGTOR wPN 2NO3OO 81 YOe3 Posi2gw 04713 2ne308
[ 1] 10330118 3 ? 1CeLINEAR 12060 ({11}
[0 18130118 3 ICoLINEAR 12000 (3 {1)
[ 34 18840000 0 ] TRANSISTOR NPy 83 70039 Ppsiw PrajOgumy 20480 188420090
[ 1] 108420090 ° TRANSINTOR WPN §1 T0o39 PDaiw PTasoomng 20480 108400090
(1] 10580400 . 1 TRANSISTOR JoFET PoCHAN DaMODE 8] 32293 3riie
(1) 108000847 s TRANBISTOR NPN 2N&401 8] YO-92 PDaYioMn o3 FITTTT
ny 069823030 1 1 RESISTON 470 ST 2n MO TCooee200 20480 06983030
2 076400048 3 2 RESISTOR 22k SX 2w %0 TCmgeedo0 26480 070400008
"3 070400048 3 RESISTOR 22K SX 2w MO TCwgeee0 20400 076800043
ne 0837.0138 ’ ? IHERMISTOR DISC SeOMM TCae3,38/¢-DE5 19680 SOASROC2200p1, 0]
ns 0037-0138 ’ THERUISTYOR DIOC S=OMM TCoed,38/CDEG 18e8s $0AR0220e81 7
008301018 7 ] RESISTOR 100 $3 ,28m FC TCO<000/0800 01121 co1019
00031018 7 RESISTOR 100 S8 28w FC 1¢0<800/0%00 01124 cei018
000321028 [ 3 REBINTOR 1K S% 28w FC TC2=800/4000 01121 co1e2s
07870804 . 2 RESIBTON 100 18 ,128% # Yeugeeloo 24800 [{ L I3 TIY TR
0787-0047 . . REBIBTOR 16,25 1% ,128% F TCa0eel00 26844 Coelr0eT001022-r
075700842 L) [ AEIIBTOR 10k 18 128w P TCeteelo0 24840 Ceel/s8eT00)0020r
0787.0487 [] RESIOTON 14,2 1% 128« F TCROel00 20340 Clel/0eT0e1022er
07870801 [] RESISTON 1600 13 , 108w F Yewoeel00 248484 Caels0eToei0er
00831038 1 (] REOISTON jo0K S% 294 FC TCReq00/¢700 011y cs1033
008321038 ] REBINTON 10K 3% 2w PC TCuead0/0T00 o111 cete3s
00031038 [} RESISTOR 10k 3% ,2%m FC Teead00/e700 01121 €01033
068301038 1 REOIBTON 10K S5 ,PSm PC YCuet00/4700 i 01038
. ] REBIOTON 2,07K 1% 128K F TCofeel 20880 Clsl/bet0egerier
3 3 REBISTOR 2,2% 31 ,28n PC TCO=d00/0700 0 co222%
[} . RESIOTOR 22¢ SK 28w PC TC0e000/0800 "y ce2ass
] REGISTON 10K IS 128w P Teeoeelge 20840 CoelsBeteei002er
[ RESIOTOR 16,2¢ 1T 1280 ¥ TCuoee) 00 20840 Clel/betialodyer
2 18 NEOISTOR 4,7k 33 28w FC TC cosrps
[ ] 1 3 [ REOI0TOR 100X 8% 28w PC vC [1]
00032238 ] REBISTOR 22x $3 28w p¢ 1ce coaays
00083-8728 ? REBIBTOR &,7% §3 ,28a PC TCO ({137 :)
07870082 9 SE8I8T0R 10 1T 128w P Tce Caels0eT001902-7
00903188 L ] [ ] REBISTOR 23,7k 1% ,12%m F TCe (LI Y Coel/00T003373.7
900340708 [ ] 3 RESISTON &7 SX . 28a PC TCee000/¢800 (211 1] cooves
200304718 [ 2 RESIETOR 670 B3 2% C TCed00/0000 i coerss
00830728 ] REOISTOR 4,78 $3 28w PC YCoes00/0700 [JE1 1] coarps
008310088 3 REOIBTON 100K $3 28w PC YCoea 70000 (X113} co1008
008302239 ] REOISTORN 22k 3 ,B§s rC TCo=0008/0000 i [{1111]
078%.0042 4 OEEIOTOR 10 13 128w F TCaoeelo0 208a Coetsbetielonder
00834728 ? SLOI0T0% 4, 7K $3 ,28n FC TCoeste/eTes LIRT 1 coargs
07870842 . RESINTON 10K 1% 138w F YCapooion 208¢s Coalsbetoelgor-’
00113820 2 3 RESI8TON ,010 33 S Pw TCaoeead 20000 00113820
000823500 0 3 REBI8T08 22 S5 2w w0 YCopeedoe 1 34134 PPaReRoT0032000)
00003400 [ RESIBTON 22 8% 2w 4O YCepeedoo 2307 FPaRedeT00e22R0e)
0083008728 ? REBIBTON 4, 7K $3 ,28m FC TCoes0g/eTg0 (13T 1 ({1341}




L]
NO,

00000
°"r7e
[13%3)
o12¢%
1928
(1348}
119%1
1299
13103
18036
15434
10200
28540
27618
27147
271
28480
Ji1an
322¢3
s00m8
50289

wmaNUFACTUPRPER ]

MANUFACTURER NAME

ANY SATISFACTARY SUPPLIER
AMP INC
ALLENBRADLFY CO
YEXAS INSTR INC BEVICOND CMONT DIV
RCa CORP SOLID svatt 01V

wOTOROLA BEVICUNDUCTOR PRODICTS
SEMICON INC

UNITRODE CORP

THERMALLOY €O

GENERAL InSTR CORP SEv 100N PROD 6P
RODAN INOUSTRIES INC

COMNING GL wi ELEC CMANT DIV
CORNING GLASS wnR«S (BRADFHRD)
wATIOnAL SEw]PONDUCTOR CoRre
CORNING GLASS WORKS (wILVINGTON)
VARD SEMICONDUCTOR INC
MEWLETT-PACKARD CO CORPORATE ™0
AMERICAN MICRO BYQTEMS InNC
INTERSIL INC

MOSTER CORP

$PRAGUE ELECTRIC CO

cont

L1877

a8 0f
ADDRESS

maRN]S8UNG
wILwAUREE
oALLAS
SOvERVILLE
PHUENTE
SUMLINGTON
wATERTOwN
OALLAS
witasvigLt
ANAME L™
RaLETbm
BRADFORD
SANTA CLARM
AILMINGTON
GARLAND
PaLD ALTO
$A%Ts CLARS
CUPERTIND
CAEROLLYON
NORTYF ADAMS

10700/7¢

(1}
»l
A4
~NJ
a2
up
"
™
NY
(4]
~nC
»a
Ca
L19
1Y
ca
(43
cs
=
[Ty

116
[49V 3

17109
S3cuve
79222
oee7e
[T 1
LIVIS)
verT¢
T75¢3
11eie
Q¢ble
eTelw
10701
05051
erell
THt
Qulve
5. 5!
Y1
75000
nyee?



Replaceable Parts

Reference HP Part |c . Mfr
: g Qty iption Mfr Part Number
Designation | Number (D Descriptio Code
12030200 . 2 MEAT BINK TOeleCS : 20000 120500200
. 7 ] WEAT BINK BOL PLOTCePRRaCY 13103 6025017
3 . FABTENEROBNAPSIN GROM PANEL THENS 20800 139000104
139000201 ’ e PABTENERSONAPIN BLOR PANEL THANS 20480 130900020,
180000249 ° [} CABLE TIE ,002+,0230D14 0% enD NYL 20480 180000200
21100991 3 3 PUSEnOLOERSCLIP TYPE 154 230 v ,2%D-rUBE 20800 2110=0983
219000003 (] 1 WABWERGLK wLCL MO, 8 ,118e]NelD 20600 219000003
219040007 H 13 WABMENaLK INTL T NO, & ,1QfelNelD 20080 219000007
219000011 s . WABMERSLE INTL T NO, 18 ,198elNelD 20400 2190001
200000120 L] . BCRENCMACH 10032 ,J12eINel8 PaNaNDaPDZ] 00000 ORDEA BY OERCRIPTION
30800207 i ] WABWEROFL NM NO, & ,i@ieINelD 373efnelD 20000 303000247
80012008 ’ 1 WEAT BINK 20680 30012008
0202020001 | 3 ] MEAT SINK 20880 026202000}
02020-00007 | 1 covER, SCAREw 20400 0202080007
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