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CHAPTER 1
INTRODUCTION

1.1 GEMNERAL
The H&} power supply Is designed to pravide de pperating power for LSI-1t ar FDP-11/03 sysiems.

™ Kix HTSG opteons aee available

H7a0- - ELL'}-EI.'-:‘-.-'m;: input, 1 coRsie

HIELD - HK0-254 Voo input. no console

ITTRO-H — 100177 Yue igput, with master console
Hi78ik-] — 200234 Yac input, with master conso®
HY80LK ~ HE-127 Vac input, with slave consols

L7801, - 200254 Vac inpus, with slave console

The HTR0 masler consobs cantains RUN and 1XC ON indicators for mogitoring LSI-t1 ot PLP-i1,03
srates, a5 well as PO ONJDC OFF, LTC ON/OFF. and ENAALE /HALT swiiches for controthing
the processor, The stave consale containg only a DO ON indicator for monitoring the status of the

L sluve power suppiy, The HTS0 power supply options are summarized in Table 1-1 and are shown in
Figure 1-1. The power supply can be weetl 89 o stemd-afore unit or it can be mounted to an HY270
hackplarie Built-in costing fane provide foreed aic cooling for the HT80, and when moumied 1o an
Ha3270 backplane, also provide cooling for the L51-E1 or FDP-11/03 modutes mounted in the hack-
plene, High frequency, low vollage, swilching regulutors, and a maltiplexing scheme provide contral
of GYercurtent, overvobtuse, stow voltape buildup, lew line voitage, and shofi-cireait protection, Prop-
¢ power sequancing ol the L82-17 or PDP-J1 /0% power i3 also provided.
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Tuble -1 - HTE0D Power S‘;upillg.- Options

........ i camer s e
Fuwer Supph Inpal Reguirenients Cowsnle Supplied
H0-C . Hl=-3 27 Vac : . ™Nong
a0 &1 Hrort = | Hz !
B
H7e0-0 . JA23d Yae Mone
: M2l Hzorolr 2 Ha i
, 1
H 780 W17 Vac f Master
i M i Heor &1 He E
11 7#0-F W25 Voo M agier
: Hrak] Hz o b+ He
His- | 1127 Ve Slave
x| leorol &1 He
HTsd 2254 Vao Slave
S0 =1 MEror 8 L F s

1.2 H780 BLOCK DIAGRAM DESCRIPTION

Figate k2 is 4 Block diggram of the HTED powes suppiv, AC line voltage is applied to the two cooling
fans aad to the power (rgnstormer. The transformer has dusl primary windings (o wmeet LS, and
Furopean power regpitements. A single secondary winding generales a stepped-down ac voltage which
iz rectified and filigred to produce 26 Vdi (nominal) uaregilated. The enteguiated 26 Vde is applied 10
twor Lhree-teeninal regulalors which produce <85 V¥ and +3 V for the HTR0 internal creuits. Lintegu-
lated 26 Vde is also upplied to 45 ¥ and +12 ¥V high frequency, high efficlency, switching regubatoars.
The ouiprts of the +3 V oand 412 YV swilching mgula!.um supply operating power to the LII-t1 ot
PI¥P-11,03 system. Each switching regulator circuir is designed for good frequency stability, high
noise rqumnz* leveds, und excellent load end line regulation. An L-C guput Alter and e fasl-recovery
diode i3 waed 0 gach swiichiﬂg regulater cieceil. The +5 W swilching regulator operutes el o frequency
from 7 kHz 1o 12 kHz, whilo the +12 ¥ switching regalator opetates from 8 kHz w 14 kHz. Boih
awitching regulator circiits are protected from overvoltage. overcurtent, and sfrort circuit outputs, o
addition, feilstls shord grouit starfep js provided, ulong with protection sgainst » short between the
+5 ¥ end +12 Y ouwtputs. Logie signel generaiton ¢ireuits within the H780 provide for proper power
seduencing of an L3I-11 or PDP-11 /D3 systen, 43 well us the generation of 1he line time clock {(BEVNT
LY and power supply status signats. H780-H apd -J opticos are supplicd with a console which contains
RUN ang T2 ON indicators for monitoring the processar and power supply states, as well as DO
OO OFF, LT ON/OFF, and ENABLE E,’HM.T switches for coniratling the syztem, The HT8(0-
K and -L opions heve a consoie which contdng only @ DT ON indicator.

[-2




HT80-H and -1 Power Supqiics

T L

H%-K and -L Power Supplizs

Figure 1-1 - H780 Power Supply Options
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1.3 SPECIFICATIONS

[TEenTa:
CEHOWHAR
KT

The follawing specilications and particulars are for informational parposes and avc subject to change

wilftort notive.

Elecirical

Input ¥oltage (Continuomily - see NMowe 1}
100-127 Vae (HT80-C, -H. -K} '
I00-254 Vae (H7E0-E2, -1, -1

Temporaey-Lipe Dips A llowed
P of voltage, 2 ms max

AL Insush Lurcent
AT 127V, 60 H2 (8,33 ms)
25 4 i 254 V, 30 Hz {10 mis)

CAnpuds Powes (Fans inr:iul.:'nd:z

AW Rl doe? res
CIMLCW TR Pene L pniend
ST e g B e b

LT T e . . > - -
oo ‘I_r T ey :"_._: e ——




¥rectrboal 1+ Cont)

[nput Pratectivn
FIFA0-C. <M, =K [ 1D0-127 Yac) last biaw 5 4 fuss
FHTEOY oL (200-254 War) fast biaw 2.3 A Tuke

Hia-Pur
2BV for o0 spcands from ispul (0 oupul, or inpul W chassis

Ouipul Power {combinations not Lo exooed 0 WY
+5V 15 A -8 A
I IWO2EA-ZFA

asimam B0 Current ender Faull Conditions:
=5 % Hus = 28 A

i) +ilV Bus =495 A
+3 % Output
Toznd Hegulatian IV oI
Line Repuyluiton . + 0 3%
Lo Seralabion +1 0%
Slubilizy £ 1% YN0 hpurs .
Thermal Drift 0.025% 7 C (See Note 2)
Ripapie L5 mv pep (% for F =3 kHz;
+5 ¥ Sulput
Dvnainic Eoad Kepulution +1.2%
difde = 0.5 A Tus
al =3 A
My P2 peak at [ 10 LHz {soise is seperimposed on ripple]
[hteruction dee o 412V +405%
e 412 % Outpul
Ft Tutal Reantation 12V £1%
bine Regulajion - +0. 255
Load Reguiation i}, 5%
wtuhility (1% /1 haowers (See Note 2
Thermsl Thnft 0025% " L ahgve 25° O aee Nate 2}
Ripple Hitmvy p-p (1% for < 3 kHz)

Dvnanic Load Begpulation 080
difdl = 0.5 Afus

1 < 5K} Hz

Al=3A
M olse 1% peak > HEI & Hz (noisg is superimposed on ripple}
Interaction Jue 1o +5 W * 2%




Efecrical 1 Cant)
COvervellzoe Prolection

+5 ¥ &3 % mominal
min = 585 Y
max = 6,8 VY

Ry ' 15 % nomial

iin = 136 W
max = g5 ¥

AE s ments
+ 5 W Dugpus 405V -6 8 Y
Euarantee rangs .55 - 365 ¥

+ 12V Ouiput eV - 165 Y
gearanoee gamg: 1LY - 136 Y
Cameols :
Rour Pancl Comzole (Muster Onlyl
AC ONAOFF switrh FEHC ONOFTE swilch

Hair 'Enable Swilch
LEC Oin /08T Switeh

Console Tudicanors
[ Y

F.iia
Spare } Master Ohily

Buckplane Ripneks
BIrow H
BUCOK H
HEVNT |
BHALT L
SEUNM L

Mechamical
Coonling
Twi seif-contained [ans provide 30 CFM (0T i4E CMM: 200 LEPM) air flow.

Sim
HTmmow X S in b oo 1558 0
(R3.07 cmow  N43em h = 3T 1Scm |)

Woesglu
I3 lbs (5.9 kad

Envirommiental

Yemperature o
Ambient 57 " - 3> C{41° F - 122° )
Storape -40° O - H° C(0° F - 1538% F)

Humidity
POD maximuol withowr Gondemsabic




NOTES
1.  Operatics from ac lines below 100 Y may cause the prwer sEpply to over-

heat Becatise OF docréased ol e Trom the cooling Fans,

.  These pn::nméters apply after fve minotes of warsgp uui RN oEdsuT g
with an averagieg meter af the I5T-11 or PDP-11 143 bag Epiﬂm teriinal

dluck eeder sistem feuding,

1.4 RELATED LUIERATLRE . o
I addizion o the HIRD print set, the Microcompurer Hoadbook contains useful information for inatsl-
Bag and operating the HIR0 power supply, Handbooks may be ardered from the nearcat Digital

Equiprtent Corporation Sales (iffcc.
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CHAFTER 2
INSTALLATION

21 GENEHAL

Vs Ll lisdbom ol as HOS0 powar supply consists of inspecting 1he umit, conneciing & switable do power
cord, settmg wp the 3V and +13 Ve ovipety, and connecting the power supply o the L.8E1L or
PENE-£ 1703 system. .

11 DIFFFRENCES BETWEEN 115 VAC AND 230 VAT FOWER SUPPLIES

Fhe main differsnees helweea the LES Vae HTED power supyrlies (H780-C, -H, and -K} and the 23 ¥Vac
H TR0 power suppiies ((1780-, -1 annd -1} are tne 3¢ inpul femper corfiguration on the powes supply
versgiinal block (THE, ihe fuse rating {115 Voo supplies ave equipped with & 5 A Tast-blow fuge, the 230
Vic suppiies have o 25 A Tase-bhow), and tie power line RET flier which 13 wsed onty an the 24 Yac
supplies. Power supplies Pasto ry-wired for | LS Ve speration (H780-C, -H, and - K} can he rewired for
THY Vas aperalion by reconfiguring the [Umpers on THI. However, Curopean users of 115 Yac supplics
chewld not rewire the HT80-0, -H o <K for 230 ¥ac operation as these aupplies & itl not mesl the EM1
reyuizements of VI2E M-l On the other hand, the 230 Vae supplies {H730-D), -}, and -L) can be
runived For 115 Yae and used in Curopean couiries us well ax the U8, AC wiring configurations far
ihe H 80 power supplies are detdied Perigraph 261,

7.3 SPACEK REQLIREMENTS

The 11780 power supply oocupies 4 space -3 /¥ inches wide 2 3-1 /3 inches bigh X 14-3/3 inches long
(1397 emowide x 843 e high 3 3T.05 om lung), Space should be available bo the rear of the suppiy to
i ageiss 10 AL O OFE logeie switch. HTEO-H, -1, -K and -L options shiowld be installed 1o abiow
[op unohsteucied viewing and use of the power supply consote. Users instaliing the H780 o #n HY¥2IH
hack plape must sliow for power supply space toward the right of the backplans.

2.4 INPLT POWER REQUIREMENTS

The user's 2 puser source must: be capabie of providing 330 W {full load) of ac porwer at Hi+l Hzor
6 + 1 Hr. Mo ac power cord is supplicd with tlie H7%0 apiicns; it is the wser's responsthility 1o provide
1ie proper Wne cord and ac plug for his parlicalar application. AC power connections o the H7A0 ure
detaifed in Prraeraph 2.6.1.

2.5 CABRLE REQUIREMENTS

Thres mfcrfave cahles are supplisd with the HTED optiens 1o connecl the H780 console to the power
supply and to conneet the HTRO 1 the LEL-11 /PDP-11 /03 backplane. These cubles are lisped below by
tupe and parl numher, '

{'uble DEC Part No.

DL OnesputCable ' T 1 5R4-0-0

Power Supply Stewes Canle{lagic cable) A EIRE]

Povwvar Supply Console Cable TERLG | 2-00-0
21




les additin, i the user is conteolling os H7RO slave power supply {H780-K or -L) froms aa HT30 masisr
[(H730-H or -J}. the interface cabie between the master and alive iz the wsers pesponsibility. This cable
¢ be constructed From | 2-conductor ribhon cabie and two 16-pin, TC-1vpe make connectors (30 parl
nurmher 3416}, The master/sluve cable can be ardered from the nearest Oigital Equipment Corpo-
ralion Sakes Offce. Cubde lengihs and el nmnbers sre listed in Tabie 2-1,

Table 3-1 Maszler /Slave Intvrface Cables

Length DEC Furt No.
4 bl T8GR 2-0D
frin, TERGET-0F
Jim. TOORG 20K
[1in. TORBGF2-OM
[din. TO0RAL2-1D
td . TODRGL 21T

39 in. TOBET 2-d0

s UG [ 202
AT TORMEA] 2-6A

140 ft. TUNIALG] 2-16)

L INSTALLATION PROGCEDIURE
After unpacking the HT8} from the shinping container, inspect the unit and repatl ony -.’]untugl: t: the
nesrett Phgital Bquipmist Corpotation Sales (OMTize, tnspect for the following:

b Danage lo the chussis or printed circuil boards,

T Looseor broken COIT pONenls

1 Damape to the consale on the R780-H, -1, K, ar -L
4. Free rotalion i'.r!' the Bindes an the cooling fane

F Proper #mpamgﬁ fuge [2.5 A fast-bhow for B7A-D, -1, and -L; 5 A fast-nlow for H780-C,
-H, and -K}

fi.  Proper ﬁcaiing: ol the fusp

7, Proper seating of the conscle cable cennectars (HT8EH, -1, -K, apd -1}
§.  The presenee of the plastic shield covering the terminal block i the rear of the H 75

2.6.1 Cemaecting AC Line Card

The HT80 power supplies are eyuinped with a terminal black (Figure 2417 at the rear. Junmpers on Lhis
terminal block conligure the sapply for § ] 3 Waw or 236 Vac operation (Paragraph 2.4), whike 1vo of the
termiedf binck serews provide a means of connecting o input power 1o the 31780, A suitable lengeh of
N 16 AWG, d-conductor, stranded fowrer cord is to be connected o the terninal biock as shown in
ngre 2-2 (for "'I'W-C' -£1, and -k sepphos), or Figure 2-3 (for HYS0-12, -F, and -L 5|Fpp!]ez.] The
jurrpers ahawn in Figures 2-1 and 2.3 art factory-inslalled. However. the jumper configuration can be
altered by the user to chamge the acinput from 135 V10 230V for the H786-C, -H, snd -K, or from 220
V4 [15 Y for the FHITRG-TY, -0, and -1, Eurepean asers are advissd ot 1o operate an HT80-C. -H, o -K
prower supply on o 230 Vi Tine @ Lhese supplive are nat cquipped with an RFT lme {filter. When
installing the ac line mn:f remove the piasiic shield coveriag the terminal block { Figure 2-13, Terminalz

— .
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siould he ericoped ar soldered to the power cord wires, Connect the ac phase wires ta the terminal
blisek (Figare 2-2 or 2-3), ond connect the ac gioand wire to the H780 chassis usiag the Phitlips head
soree L tbe rightl of the terptmal Block {Fieure -3 Ths serew aiso provides 2 ground Tor the REFL
Ftee im the HTRLDY, I, s <L suppliss by micans of g green fvellow wive, Make sure this wire is
resonsecead o groend when replacing 1he screw. Be sure te bepiace the plastic shizld over the terminad
hlarck fier complesing the wiriag, Bowle ihe power cord 1w the top of the H T30 chassis and secure i o
Lre chassis with a suilable steain relief, 3y shown in Figure 2-1, The upper-right serew at the reas of the
H P chasws can be used 1o ancher g cahle champ. The free end of the power cord should be verrt:i-
natel wilh s conneclor which 15 suitakie far the aser’y reguiremants.,

AL POSIEM CRRD GARLE CiLal

CAhHLE

. N i Prvag, . oo BEGCUAING
FLABTIC E - SLmER

* Zhmnpep- e/
Raﬁ!a::e thzs Eﬁﬂtﬂ
- after wmnq

ﬂﬁUT!ﬁN
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16+
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Figur;: 23 HTA0-T2, -0, and -1, {230 ¥ach AC Termingl
: Block Wiring Conligureiion

‘HTR0-C amd ETRO-TY qtll'lif-ﬁﬂlmt Chperation

[Fan H780-C or - jower supply is to e ored as a stand-alone supply, 4 510174 W opesizror masr be
instaled helween 12-2 and J2-9 oa the power sunply printed creuic board {Figu '4: 24}, The 5V resistor
providies a pull-up level i an interaal power supphy gate, thug anabling the 45 ¥ and +12 ¥V autparts,

This reristar is oot required for the HYR0-K. or =L slave supplies, not i the resisior requirgd f'nr the

HIRMLE and -J supplies. The resistor can be psialled by bending its heads and imserting them inta
sockel J2, of by soldering the resistor dorpse mins 2 and 9 ol a Hh-pin DIP, TC-type male contector.
finnimg for tae 12 enable plug s shown 3 Figere 2.3,

263 Initial Porer Turn-On .
Hr;"-: re peenpecting the do outpat of Lhe H80 tr an LE1-11 or PDP-11 /01, verify the de ouipul veliages
ke performing the Following procedure:

%

-

I i H780 iz a slave supply {or an HT80-C, -0, cither cable 12 REMOTE of the slave HTED
{or 12 cn the power saply PC board of H1ED-C, -I0 to the J1 REMOTE gonnector on the
HT80 master supply (refer i Paragraphs. 2.3 .',-mrl 268}, or instalt a 510 1 /4 W resisier inlo
the slave I'i'-"trmgr&ph 2.6.5).

Conrect 1 iI’.-‘EE! to a suitsble ac power source,

Set the T80 AC OMN/OFF switeh (Figure 2-0) 10 ON, The fans in the HTEQ showld operare,
3 H7S0-H and - opticny, sci the consoie DC ON/OFEF ewilch (Figure 2-147 10 ON. The
13 ON indicater shoold light (For masier-slove operalion, the DHE ONAOFF switch and
D 0N indicuter are located oo 1he user’s master supply, The DC ON indicaior o the slave
chouold also Hght.}

Llging a 12XV, measure the +5 % and + 12 Vde q.ml]'l-uh at f& [Fogures 2-9 and 2-10) un the
HTED PO boatd (dide 23, The +5 ¥ outpul should noc be greater than +5. 05 and the 512
W ooutput shoubd riot eaceed 4+ 1236 V. Pecform the adinstmenst procedere oy Maragraoph 2.8 if
the outputls are aut of loleranes,

St the master n'_'n..'n::a:nh: B30 ON/OFF switch o the OF T posiion.

Set the AC ON/OFF switeh 1o the OFF position.

{fnplug the e power cord and conneet the 13780 o the L8E-12 o7 PEP-1/03 system.
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Ficurc 2-4  Lacations of H asd J2 on Power Supply Board
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Fipuee 2.3 ELTB0-C and 17 Erable Plug

Lid  Moundsg g H T80 {0 an H92TH Backplane

The HTRD power aupply is designed 1o e moewntpd 0 che LS1-17 /PRP1E 03 HO2TOD hackplane, Four
hirles om the left sicte of 1the HIED are cquipped with Mo, 8-12 threaded hosses [Figore 2-8). These holes
made with fowr hales in the eight shde of the HS270 back plane frame. Four Mo, 8-31 0172 inch screws
arg insereed through the HE270 buckoluse holes arud ame theeaded into the HTE power supply. The
HY27T0 huckplane wnd the 11730 power supply thus become one assembly (Figure 2-7), Figure -6
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shows Uhe lecatsor of the Tode mounteag hales in the 280, The two screws sectring the froni chasss
prrlition mrist be removed, These serews wre (o be replaced with longer screws (172 inch) when attach-
ing ihe HTE e the HE2HL

= EAk THREADED HOLES REMDWE THEAE ECREW'S
FON AACHECT L BT AND AKFLACE WITH

£33 42 RHEN

[l

H113-k2

Figure 2-7  HVEQ Mounied 10 H32T) Backpiane
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L5  Conneciiog an H780 o 2n H9270 Backplang ,

The T80 pawer sapply is conmected 1o the HI27: by meana of two cables, These cables are supplied
with Uhe H7%0 ¢refer to Parugeaph 2,53 One of these cables is a 10 inch-logic signal cable {DEC part
nuifrrhses Tk | §4E |-0K 0 which connects mom Ti on the power supply board [Figure 2-4) to connector
pins on the H9270 printed circuit board (Figure 2-8). Either end of this cable can be connected {0 the
power supply or the buckplane, The other cable is a 12 inck de outpot cahlo (DEC part aumber -
| 158410 This cable is terminated at oae end with & keved, 12-pin conneelor which mates with J4 on
sicde 2 of the HT80 power supply board. Figure 29 shows the location of I4; Figuee 2-10 shows 4
pinsing. The reinaining end of the de output cable is lerminated with & 6-lug cannector srip which i
canected ro the H2230 backplane 1erminal hlack, as shown in Figuee 2-B. When connecting the f-lugp
conaceter sioip 1o the HY2T0 hackplane, make sure that the spade kg connectors ere facing up. Figure
217 shows the de outpst cable connecied to 34 of the HYRD. The HTH logic signal and dc output
eables ore souted toward the rear of the power supply and exit from the supply chassis next (o the
HOXT0 backplane tevminal block. '
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Figure 26 HT80 o HI270 Backplune Conneciions
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Dz DUITPUT
COHRED TOR

W1E 11

Figere 2-%  Logation of HTRY DC Ouiput Connestor (4)

H7TRDEL -1, -K. zad -bpower supplies leve a corsals thot i attached o 1he HT3) ard connected 1o
the sbpply Dy means of a console signal /power&a bbe { DEC pard numbser 00861 3-0M -0 This cable is
lactory-installed from I2 oo the power supnly hoard (Figure 2-4) to JE op the console PL hoard {reler
10 Figares 228 and 2-12)

2ék THTED Mtaster-Slave Conavetion _

An FL7S0-H ar -} power supply can be used &% 4 master supply 10 contral un HTS0-K o7 -L save
supply, This master-slave arrangenent silows the user fa power pp/power dewn LS1-11 or PEP-11/0}
expander hackptane logic from the musier sepply console, The stave supply is conpected 1o the master
supply by weans of the J2 (REMOTE) connecior an the master supply console prinied cirouit board,
and 12 (REMOVE) oa the slive power supply cunsale printed circeil board, The lerconnecting vuble
s the paees respoasibility, Two 16-pin, MC-type male connectors and a suitsble lengih of E2-vondustor
cuhle ipreferably fibbon lype) can be used Lo construct the intsrconnecking cable {refer ta Paragraph
2,54 Tagure 2-12 shows the corsole printed gircwsl beards asd the Tocations of the J1 {(SUPPLY }and 12

. —— = — o e o e e = il



(REMOTE) connectors, 11 s always connected ta J2 of the power supply printed circuit board {Figure
285 by Lhe comsnie signal fpower cable (DEC pars number 70-086 | 2-00 -0} which is factory-insalled
Pisining for b2 (REMOTE) cia Lhe console printed cirowit board is shown in Figure 3- 13, Pinning for 12
an the power supply printed circeit board is indicated in Figore 3-8, .
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Figure 2-10 Piooeeg for HTSD DO Ouipe! Coanector (M4}

Figure 2-1]1  H730 DC Qutput Connecter (34)
‘with Mating PC Outprut Cable {70-11584-0-0)
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Figure 213 Pinging for I2{REMOTE) on Consale Pricted Cirenit Board

2T CONSOLE CONTROLS AMND INDECATIRS

Fhe HI80-H or -] master console ias three LED indicators and three, |wo-position, topute switcles.
One of the L.ED indicators is u spare indicator. Clrouitey 1o drive this imdicator i3 included on the
cansule pramted circuis board for wser application. The consele an the HT80K and -L siave suppiies
has ohiy ome LED indreator — D ON. Figuee 2-14 shows the HT80 sonsale conteols and indicators:
they are desefibed i Tobie 2-2. Addiiionally, Lhe rear paned of (e HTR0 contains an AC OMNOFF
tugabe switeh and an 2¢ Line fuse {Figore 2-13.

18 +I17¥ AND +5 ¥ ADJUSTMENT PROCEDURE

The HY$0 power simirly is factorp-adinsted 1o produce +12 ¥ and +5 V outputs within he operating
ioterancz of an LSi-11 or PDP-11 7403 system. The edjustmant procedurss prosented allow the user to
irie the de outpots of the H780 w0 mest his particslar needs. One adjustment i peovided For the +12 V
ouirn, while lwo adjustmenes {one fur the output voltage and one for the switching regulator frequen.
ey?_are provided For the' +3 V. Figure 2-15 shows the focations of the adjusiments. A DVM, an
wsciitoscope, and & small screwdriver are required. Power suppiy loading is pravided by the LSI-11 or
PO-11 03 system,

21l
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BEARE INMHCATIA

HYEH and -1 Consals

i O [REICATE

H7a0-E and -1, Console

Figure 214 Cansote Controbs znd Indicators
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Table 2-1  HTED Controls apd Indicatars

Conieed Sindlemter

Functiom

10O

L

SPARFE

D ONAOUTF

ENABLE HALT

~

Type
LED indicator

1.ED indicalor

LEIY indicator

Two-position toggle switch

Twa-pasition toggle swilth

—

lilurinates when the BC ON/OFE
togghe switeh it gel to ON and proper
de output veltages sre being produced
by the HITED.

If gither the 45 ¥V or +i2 ¥ oulpit
from the H780 is faulty, the DC O
rndicator will not iluminze. This is
the only indicator on the H780-K und
-1, slave supphies.

taminates whes the 1.51-11 or PLYP-
11,/03 processoris in the run stare {see
FNABLE/HALT).

Mot used by the HTS0 or processor.
The H730 conlains chrowitry foe driv-
ing this indicator fur wier
applications,

When sei to QN eaabley the de out-
pais of the H730, The DC ON
indicagor witt illuminete W the HTH)
de output voltages use of proper val-
wes. U o slave supply is connected to a
masier, the slave DT ON indicator
will light if the slave do patpul voli-
apes ure of proper value,

W hen set to OFF, the do outputs frodn
the 11780 are disabled and the DC ON
indicztor i3 ealinguished. 10 a slave
supply is connected 10 3 masier, 1he
slave DO ON indicaior will also
extinpuizh.

When set to HALT, the B HALT L
lige from the HTR0 to the processar is
nol asserted and the processor is in the
rur mode {(RUN indicalar
llurminaved).

When set {o ENARLE. the BHALTL
ftne ia asseried allowing the processor
by axeccute copsole ODT microende
(RUN ipdicatar extinguished}.




Table -2 H760 Controls and Indicators {Cont} -

Cuatrol, Iadicator Type Fumcrhon
i TC QM ADFF _ Two-pasilion Logede switch When set [0 OM, ennbies the peper-
: ation of the line time clock EL']EE‘“] hy

the HTH,

When sel to OFF, disables the HTB0
Iine time clock.

AC ONJOFF [rear pancl] | Too-position Lopgle switch When set Lo O N, applies s power to

b

Lhe HFRE

When set to OFF, rermnoves ao power
from the H7ED,

FL:BE [eear penel) 5A or L5 A fast-blow Prategts HT2O from exoossive curient.

HTE0-C, <H, and -K use 8 3 & fusg,
HI80-10, -1, and -1 use a 2.5 A

2.8.1

+12 ¥ Adjustment

Perfarm the foltowing procedure when adjvsiing the +12 Vide sutput:

2.

Apply power W ke LRE-11 or PDP-11 /03 system ard allow g five miawe warsmup period.

Ligtmg a DYVA. measure the +12 ¥ outpat at the LSETE or PTOE-11,03 backplane terisal
hlock (reder to Figure 1-¥),

Llsing a smait serewdriver, adiusl R3T (Figure 2-15) untif the DVM indicates +32.0 ¥
{(+i1.64 ¥ to +12.36 ¥ acceplable ranged. Turning RET W decreases the 412 % il pang,
while 1erming CCW increases the putput. '

' NOTE

H RS7 is turaed toa far COW, the 12V putpat wilf
crawhar znd drop ta approximately 0 V. This wilt
eecur between + 130 ¥ and +16.5 V. Do st allow
the supfly bo crowbsar g5 this may bow the internal
fuse (F1) prodeeting the +12 ¥ regaior,

Llsing en oscitloacnps, measure the ripple on the +12 V oucpen at the backplane termtinai
Block. The ripple should not he greates then 350 Y peak-to-pesk.

182 +5 Y Adjustment
© Perlorm the Following procodure when adjusting the +5 Vde output:

2

Apply pawer ke the LSI-iT ar PRYP-iT /03 system and allow a five miouks warmup period,

Using & DVM, wreasure the +5 ¥ oulput at the LSE1} or PDP-11/03 backplane terminat
Rlock {refer to Figure 2-8).
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Llsing a senall g.:*-ewdm-n.r ackinst HAY (Fagrore 2-1 5] wadid rhe D\’['-'I indicates +30 V (+4.85
¥ ip +315 ¥ seceprahle r,.nge‘,l Turning RY¥E CW decicases th-:: +5 ¥ output, wihile turning
COW iacrcases the outbpul.

NOTE
IF HNE is furned foo D COW, e 3 ¥ oipet will
crowbar und dyep to approxkmotedy 0 Y, This wilt
aeckr between +5.6 ¥ apd +6.8 V, Do nol allow the
sipply 1o crowhar as this may blew the intemal fase
1F2] proteciing the +5 ¥ rogalatar,

Llsing ua osdlloscope, measurz the amplitude and frequency of the ripple on the +53 ¥
fulput al ke buckplane tararinal block, The H]:Ii'-rlﬂ shoutd nod be greater than 150 mV peuk-
wa-peak with 3 period from 30-LH) ws, I the ripple period @ rlui withun S0-140 ps, adyjast
#90 (Figure 2-1%) Tuerning B9 W decreases the npple penod, while {ueming CCW
increnss the period. Afler adjasting the rippie period. recheck the 45V osiput {steps 2 and




CHAPTER 3
BASIC OPERATION

J 1 GENERAL
Tsits chapter contains 4 unctjomal description ¢f the H780 power supply. Major tunctions contained in
the HTED were introduced in Patagraph 1.2 and iflustraied in Figure 1.2 These furctions include
circuils which produce unregulated vollage and local power {or the H730 internal circuits, +35 V and
+12 ¥ switching tegulators, overboad and shoet-sireuit prolection circuits, 45V and +312 V crowbar
tuverved lilge protection} citcuils, and logic signal generation circwits,

3.2 UNRECULATED YOLTAGE AND 1OCAL POWER CIRCIITS

Unregulated velrage and local pawer cirouits provide operating de power for power supply fogic snd
wogdral circuits, and de power For the +35 ¥V and +17 V reguletor cirewits, These chrovits aoe shows m
Figure 3-1. AC power is supplied 1o the HTRD via an ac inpul plug and cable, A togele switch mounted
i rhe reur of the HIRD applies zc Power 1o the power supply. Marmally, this switch rem afmy in the ON
pusitien, ailowing de power 1o be contralled by power distribution and conteal circui in which the
LE-1F or PDIP-1) /03 sesteny in insiafied, Prumary ciecuit ovecload protection is provided by a Tuse
fmourkisd on the rear of the 1780

TS
Fi OkedFr W
Gk - AFKR
e "“'n.t e *"1?.1-:-: Th
i i ; GIC SiGHAL
1 ||-.ﬁn|$ J TRANGI ENT - .éﬂulf oA v
‘ — T TR L [ S SENERATION [KTE
FF;M:'.E; ¢ :'r F + +
< T ' ] [ (el e a g =
EOTE 1 , [N E" "] ‘l' f i HRES
: 1 T | ———
P i ) i T ! 'I‘ B-TEFM :k1 3y,
LT) ” I ' REGULATON §—w +5v
L . -"5-.1;, - . | S ) E I I bRy |
:‘ 230V PRIMARY FOWER DOMNEGTIONG - I
I i 3-TERM R,
i EC t = RESAU L ATOR -— - Luor
Fi 0K #e-2F F&A 1-15w |
[ zar Y Emn |
' ; ' ! o
-' ' ! o HE
I | .! F— ¥ |
i H m H 1 F
{ 230uy -----‘1 ; : !
¥ a 1
I - ! o E :
1 F H 1
[ ] ﬁMI““-!"' :!F I:
| A . SR I
-L..“.____,.___.....___.,____.A o
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Primusry power ciecuils are ftory-wived for 115 Vae (HIRG-C, -H, -K) or 230 Vac (H780-13, -, -L)
aperalion, Power ransfonmer primary windings and the two lans operate directly from the switched ue
MWD,

A single center-tapped secondary winding sepplics power for regulator circuits ard intereal circuit
aperation. Coaventicnal fullwave rectifiers and a =15 ¥, 3-terminal rogulator IC provide regulated

woltage for internal distribution. Tie rectifiers alio provide +24 ¥ {approx) for invernal distribution -

pndd regulaior npl:.rmiﬁn. A 3-termingl regulator integrated virguit provides +3 ¥ logic and control
power for HY8D circuits, The +5 V and +12 ¥ regulators ese the same +24 ¥ unregulzted voltage for
resulation and disiribution o the processor modules. AC voltage from one side of the transformer
seconda ry i diso rouvied to the fine Gme clock (ETC) ciresiit, which Benerales a BEVNT L bus signal
for a line time clock processor interriipt, When used with a 50 Hz line frequency, the interrupt occurs
a: 16,667 my iztervals; a M) He ine frequercy will produce interrupis at 20 ma intervals,

33 AS5Y AND 412 VASWITOHING KEGLLATGR CIRCUITS

Both +5 v and +12 ¥ repolstor circuils eeceive the 424 ¥ unregoleted input power. The +5 V and
+12 W regulawse cireurts are identical encept for componernt valoes. Henoe, anly the hasic +3 V regu-
[akosr 35 described in delail.

The hasic regulator is u switching regulator which operates at approximately 10 kHz. The main con-
fralling element is 2 J-tefminal regulaor which cperates at approximately the regolated output vollage
level, Basic regulaLor civeuiis are shown in Figaree 3-2, Mote that the ground termipal of the 3-tefroinal
regulatur ts conmecled 1o a civcuit that allows adiustment of the terrmal voltage over 8 0.7V — 415
W orange. Heoce, the J-lerming] regulator output in the +3 V reguldtor corcull can fange from 4.3V -
8.8 ¥ (dpprox).
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Figure 32 Basic Regulator Circuit
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MNorcual switching regalator eperation is accomplished when ibe control transisior mlurnad on. Foy-
ward-brds for the controd transistor is supplied via B 14, 1 is turped oft only during Fault conditions
tovercurseal ar shorted outpat valtage) or when the Eerpal we line valtage is below apecifications. Tts
emitter supplies uneeguleted vnitage o the I-terminal reguiatar. At less than 530 ma regulator oulput
current tapprox), the i-terminal regulstor supplies the outpat vollepe, However, as load currem
Lteaurh the 3-terminad repulator is increased beyond this valug, the voltuge drop seross R27 fopward-
Bidses the drivier transistar. The pass switch trapsistar thew rurns on 4nd applies the unregolated +24 ¥
b 4.0 The swrput capagitor thes charges woward the +3 ¥ valee, current Emited by the inductunce of
L2 Whes the autpul voltage rises to the 3-teeminal regulator reguiation voliuge, the Iderminal tegu-
Hior fumms off; surrent throwgh R27 stops, and the driver Lransistor 3% nof forward-tiased. Henge, the
driver ahd pass switch fransistors et off, The eherdy stored in L2 continnes 1o charge the capacilor
Duank slighthy beyand the destyned putput voltage via the free-whealing dinde and the current sense
- resastar. Coge vhe inductor's slored cneray iy apent, the load discharges the output cupacitor until tie
autput vollage deops below the 3-teamined repulator's regulation valtage. At that potnt, curpent
et Throweh R27 incroases and turns on the driver and piss swrich Lrunsiviors, and (e cycle repeats. Note
© Cthal as the lged is itcressed, the pass switch must remwin on longer in arder to charge the output
cipacitor te the repulated valtage value. This prucssy repeats at & 712 k Hz rate, producing the swlich-

ing regubalor operation

Switching dosses in the pass swiwch transistor are minimized by the spubber petwork, This network
operaias diring the "ol switching trunsient {as the pass swikch is bjussd-off) by controlling tha rate of
lcreastig aollector fo emirter viltage vs eollector current decreases. :

The conteal {ransistor is turned off during @ faalt condition by overioad and shorl-cireuit protoction
carcaits. When a faukht conditiorn is deteeted, the control transistor's hace veltage drops to mearly BV,
caoseng i ee cul off. W hen cut off. o perateng voliage 15 remaved frem the d-termingl repulater ynd R2T
carrent 45 b disailiog the seilching reguiatar aréuit,

A4 OYVERLOAD AND SHORT-CIRCEUIT PROTECTION CIRCUTS

Each FTE8 de owlput is overioad and shof-circait ﬁrmm:tr.:d_ Whon in ap overload condition, excesaive

pusest supply clireent is sensed, Causing hoth sadtc ing regulators to go off and then cyele on and off at
o low-Frequency rare tappraximately 7.5 Hz) untit the ovesload s removed. Each tine the power
suppy cychey on, the circuin eliecks for the overlasd condition. If the load current returns to normal,
the 15 kHz switching regulator aperation reaEmes,

AT,

© hurcurrenst seriing Sircuits for +3 Vand +12 Vdc outputs are identical except ot component values,
A 5V power supply avercurrent condition tesults in an increased voltage drap scross the curment sense
resistor (Figure 3-3), forward-biasing the current sense Lransistor, (During normal operation, this iran«
sistoF is ol furward-bidsed.) Cueeremt sonse trangistor collector {QF) valtage then drops from the por-
mal +24 ¥ (approx) to the +5 ¥ regulator output valye: this voltage, which is less than the +13.8 v
ceference upplied 10 the current limit COMPATELOrs inverting input, i didde-caupled 1o the com-
pacEivor's non-invertisg jn put, cauting the comparatar's oudpat to go [ow; the digde cou pling provides
an OR logic function for bath +5'V and +12 V overcurrenl fuult condidons. The comparator's low
Culpiie signal triggers the 3 us one-ghot, whose OVERC URRENT L pulse autput triggees the [35 ms
Ghesshot and kets the Carrent Limit Rip-fop. The OVERCURRENT L pulse is akso ORed with the
POWER OFF L signal, furping onthe +5 Vand +12V hold-ofT transistars. Bath awitching regulators
are then dizabled, The high 135 ms ane-shot vuipnt pelse is ANDed with the Cuarrent Limi Mip=fIon
DUEpUL, Lwrping on + 5V and +47 V extended hold-off rrunsistors, Hatd-off signisls remein in this ziate
wrd inkibit swiiching regulsior operation Tor the 135 ms pulse duration. At the end of this time, the § 35
M5 MNE-SHOT TeseLs, Berminating the deluyed hold-off signals, and triggers the 2 s one-ghot, Hs active
[ovw cnstpiot resets the Current Limit flip-lop and clears the 135 my one-ghot far 2 ms, allowing the
regilator pass switch LrapHsLors to aperate for I ms {minivewm). Al the end of ihis tlme, the 135 ms
une-shot is again enabled (the clear input goes bigh) and a new overcurrent cycleis enabled, [T the
vverload is removed, narmal eperation ressmes: atherwise, the overload causes & new overload condi-
tion Lo accur and the eyele repeats, ay deseribed above,
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Figure 3-3  Owerload and Shor-Circuit Protection Cirouils

Switching rl:].:u]utl._a-r aperatinn is suspended when the operator places che DC ON/OFF awitch in the
CFF posiion. Logic sienal gensrution arceits respond oy immediately assering BPOK H low o

‘pseuds delay,” POWER OFF L is asserted

bowe. This low signal is wire-ORed with OVERCURRENT L, wmhibiting the switching regulator oper-
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atton, and de power 15 removed from-the backplane.

35 43V ARD 411V CROAYRAR CIRCUITS
Croswbar circuils are contected across bath +3 ¥ and +12 V power supply outputs for overvoliuge
proteclion. An overvoilape coadition could accur if +12 ¥V and +5 V outpuis shorted together, of il a
driver or switch transistor Decomes shorted. When shorted {0 2 higher voltage source, the crowbar
frees, shoriing the suepply voitege that is protected 1o ground {de retarm ). In this condition, the overload
and shori-cirewnt profeéotion elroubts respond By limiting the duty cycle of the swirsh transistor watil the
overvoltage souree 15 removed, However, when the :w-:rvn]tagn is caused by & shorted dreiver ar switch
ieansistor. shori-circuic proleciivet 12 mr:f:l'ﬁ:tw:.__ arted the excespive currend caused by the r:ruwha.r Lit-
vuil firing will blow the regolator’s fuse (FI for +5 ¥V or F2 for 417 Vi

The crowbar circudi tor the +3 Y caiput is shown.in Figure 34, It comprises a 3.6 zener diode DY,
dinde [, programmable wrijunction transistsr Q% and silicon-conirolled rectifier {Q15). 915, R1%,
D&, and DI supply the 6.1 Yde (approa} erawhar reference (threshold) voltage to the pate of Q% via
B2, 09 is pormally off and its cathode supplics o § V gute input 1o Q1 5, A0 overvoliage is coupled
imkir the circwit vis CF, causing the gate voliage of OF to rise; this wiggers Q9 and its cathode voleage
reses Lo the cutput {fovervolage § potential. Q15 then fires and shoris (crowbars) the supply outpul. The
gircoit remains in this condition umil the overvoltage is removed (015 curment goes (o zero] and either
the power supply switch transistor is off, due 4o shoo-creuit protection, or the rogalstor's de fuse
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Figurs 3-4  Crowhar Circmt

The +17 % crowhar viccuil funetions 6 @ simiiar menner. Howewver, the referense voltage lor this
power supnly is approeamatziy 13,5 V.

Lo LOGIC SHaMAL GENERATION CIRCUITS

Logic signal gepcration 2ircuits pradoce L81-11 bus signals for parver o mal) posver fail and line time
clock inserrapt functiens und processor Run-Enable, Halt mede. The RUN indicator circwis munitors
Lthe SRLUMN L backplzne {nonbused) signal #nd provides an active display when the processor is in the
Fun mode. BPOE H and BEDCOK 3 indicale pewer stalus. When both are high. power e the L31-11
buis is notmal and oo power fz2il condition i peading. However, iFprimary power gies abnormally low
for is removed) For moge than 16.5 ms, BPOK H goees low and initates 4 power-fail processor intar-
rupl. 1f 1he pawer-fail condition cortinges for more 1han an additionai 4 ms, a " pseudo delay’” cireuit
calises BDCOK H to go low. The citcuit also ceuses the gverload and short-circuit protocrion earcuit to
ithibit -+ 3 ¥ and £42 ¥ control transistors; pormeal eutpat voliages ase available for 50 us (minimm
after ADCOK H goes bow {depending on the loading of the do output voltages). The DT OM/OFF
awitch simufeles ag AC ON /OFF operation by turning switching regutators om or off withoul [urning
sysiern primary power off. A pornul power-up/ power-down sequence 18 produced by this eireuit, The
time die clock eireuit produces o processor intervugt At the power line frequency (eithar 50 or i He).
The circuil simply asseris che BEVNT L line at the line frequency.

[ voltage monikar circhits respond 1o buth +3 ¥ oand 12 V pawer supply outpuls. & +2.53 ¥
referonce ai the voltuge comparator's aoninverling input is sstablished hy +5 A and a voltage divider
armpriced of R25 aod R, us shown in Figure 3.5, Voitages are sensed ul the anodes of diodes [117 und
M35,

The sensed voltage to the voliage comparator's inverting inpui is sormally 3V, causing the com-
pitfi0"s auiput to ro duw. The low signal forward-biases DT ON pancl indicalor driver wansisior
018, producing 1 DC ON indication, and reverse-biases the BDCOK H FET bos deiver 06, As a
ressil, Q6 clts of [, and @5 source voliape rizes to +3 V, produeing the aclive BDCOK H signaf.

When sither {or hath) powsr supply ouipat 15 0 ¥, the voligge g he voltige comparalor's inverling
inpael b5 less than the +2.5 V peference. Hepoe, the camparatpe's output goes high, teening off tke D
O indiguior aad allowing 06 to conduct. G asserts the BDCOK H signal low, indicating that 4 de
powe:-fuil condition enists. Whea normal powet i3 restored, a3 during the power-op sequence, C37
charpes vis RS0 When the C37 vollage exceeds the +1.5 V reference, the comporator’s gutpul iben
gy low {uormal)
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Figure 3-5  Logic Signal Generation Cirewits
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AC vehaee menitor siroyity inctede an sc low compuaretor, a 16,5 me delay, and a BPOK. H bus driver

virceil. which s enabled oy when BOCOK H is in-the active (e voltaye normal) state, Rectifiers DI

and DY produce positive-going do voliage pulses av twice the uc line Mrequency. R32, R12, and (1
pmdwzt aominal +3.9 ¥ (peak) normaldine voltage pulses which are coppled to the m:rnm'ﬂ:rhng inpui
of the ac low comparzior vip B48 BE and RY pr-:ldum A +21.5 ¥ reference for the comparaior's
inverting input. 'Fhe comparator’s normal eutput is a serizs of pubses ﬂq;r:urrmg ot twice the o power
tine frequency. Bach postive-going leading edpe retrygggers the 16.5 ms one-shot, keeping i in the set
siote. The Vo5 s gae-<hof output = diode-ORed wilh DOCOK L via diades D25 and D25 and PWR
OFF H via D24, Ni}l‘ﬂ'ﬂ”}' the thiree signals are low zad QI remains cid off. In thie condition, €4
charges 10 +3 135 ¥ wia R36 and B35, This signal is chen appled 1o the power O comparutors
inverting input via R24. $ince the noninverting input is referenced to +1.5 ¥ by voltage divider RS and
R, the comparator s putpul goes 1w, bissing uH' FET OS5, QF yeource voltage then rises toward #5857V
viu R46, producing the setlve BPOK H signal. Power-up/powet-down e et timing is shown in

Fradre 3-8,
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Figure 3-6  Power-Up/ Power-Down Seguence

A power Faifurs is fisst detected when the pulsating de valtage st the 3¢ low comparator's noninverting
inprut i3 less than +2.3 ¥ (peak), The comparalor's owtpul (en remaing Jow, allowing the 16,5 ms anc-
shot 10 g put of the retrigger mode, The one-shot resets 16,5 ms after The leading edpe of the last valid
ag vollage alternation; the 16,5 ms deiay is &quwa]mt 0 a full line cycle {two-alteenate) fallure, The
high vne-shot sutput 15 then coupled vig D23 to the baso of 311, borward-biasing i, Qi1 vonducts and
rapidly discharges C4; R36 limits peak discharge current.

The low vollage thus produced s less than the +2.3 V reference at the power O comparator's inpust,
and s ontput goes high, QF then condodts and asserts Lh-a BPOK H signal fow {p.;-'u.-:: Faity, The AC
Li} H signal produced by the 16.5 ms ape-shot is coupled vin D34 1o C3% on the inverting inpul of AC
Ok comparator K5, When 3% woliege fses aJ:ruve 2.5V, the COMPATAOL'S OULpUL goes kow, turning
off the BC OM indigutor and negating BDCOK via the de valtage monitor circuit. and tuens off the
repiiliter cirvals by asserting ['DWER OFF L wvia D2T.
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Whon normal powes i reslored, the 165 mg ong-ahot relurns o the retrigger (#ct) mode, AC LO
goes low und ensbles (he do voltage manitor and regulator creuits, The low AC 1.0 H signal also
removes forward bias from ihe base of O 1, cutting it off, 1ty collegror valtage then rises a5 Cd charges
al i relmivedy slow mine, B 38 controls the chacging rale of C4 and enaneds that o woiigge amnt do owipoes
vikpprs gre normul for approximetely 100 ws (70 ws minimuw) betore BPOK H goes high.

The D (MM OFF switch simulates a power failure when it is placed in the OFF position. Crass-
cotpled inverers provide switch dehounee protect on and & low (tedsey DC ON H signad is prodoced.
Thiz signal is imverted te produce o high FWR OFF 1 signal that is coupled via D26 1o the “peeudo
ddelay™ citoult, clesing o powes Tl sequence we occur, and eo QI 1 via B53 and 024, causing BPOK H
ey g b (power fadl indication). After & 5=10 ms {approx) “pseudo delay,” 13 s voltage rises sbove
e e off vollage comparator’s +2.3 V reference {rontnverting) input. The comparator's oulput goes
jow, asserting POWER OFF L low and turnimg off the switching regulators. When twe BC ON/OFF
switeh is retuyned Lo the ON positton, PWR OFF H'goes low, 7apidly discharging C13. POWER OFF
| them goes hird and swileldng mepolador oneraiion resumes, Approzimately 100 ms laeer, BPOK o
roes high and aonnel processor opeeation is enabfed, DO OMN/AGEF cirewit timing s shown in Figute
J__'IZ'. .
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Figure 3-7  DHC ON/OFF Circuwit Timing

HEY M L iz the bused EVENT tine which is normally used for fine time clock interrupis. 94 s cui off
and 1 15 foeward-brased during nepucve alietmations of the a¢ line, producing iow-active BEVINT L
sipnals. B3 clips negative alternolion: and lioues Q4's reverge-blas o emiteer voltage, The L1C
O AOFF swilch must be in the ON position for BEVINT L signal genecaiion. When the LTC function

15 oot desired, ghe LTO switch is sei ta the OFF pogition; CSPARED goea bow. (1 remaips cud off, and

BEVNT §. remains passive (high). |

The BLIN indrcator 15 illumnated whenever the processor i cxecuting programms. SKUM L, 4 non-
bused bieckplane sigonal, 33 o serfes of pulses which occar al 3-3 ps intervaly w henever the processaor is in
itee Run mode, The putses ttigger @ 208 ms one-shat on cach SRUN L pulse leading edg&. keeping it in
the retrigger mode, I3 high RUN H output sigeal is then inverted, producing & low signal that furna
on Lhe RUN indicots. When the processor Ls ta the Halt mode, SR UN L pilses cease and the 200 mz
ane-shol cesets sfter the 200 ms delay, The RUN indicater turns off, indicating (he Halt made.

The HALT/ENABLE switch allows the aperator ta manuplly asseer the BHALT 1. signal low, calising

the processor to exeete consche 00T microcods, When in the ENABLE position, BHALT L is not
usserled, ard the Foun made 1s enabled, Crass-counplad inverters provide a swilch debounce fapetion.
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