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control bua. 

FOR IlfTERUAL USe. ONLY 
00 NOT REMOVE FROM DIOITAL PROPERTY 

malllaamo RL2:SECT5 



EL_00123_00 17-Mar-83 

TITLE: POWER CONTROL BUS STANDARD 

DOCUMENT IDENTIFIER: A_DS_EL00123_0_0, Rev B, 17_Mar_83 

REVISION HISTORY: Rev A dated 29-Apr-76 
Rev B dated 17_Mar_83 ECO # MLOOl 

Page 2 

Doc,,-ment Management Gro"p: Hardware Design As_~"rance - !'owe,.. 
Resp0nsible Department; Power and Signal Transmissi;:,n Technology 
Responsible Individ"al; Fr?nk Loya 
A"thor; Bryan O'S"llivan 

This document has been ap~,..oved by t~e Engineering 
Committee. 

se~erlng Committee 

Direct requests for f"rther information 
ML08-4/E86, Dni 223-7586. 

Bryan 0' S"ll1van, 

Copies of this document can be ordered from: Standards and Methods 
Control, ML03-2/E56, DTN: 223-9475. 



EL_OO123_00 17-Hal"-83 Page 3 

TABLE OF CONTENTS/REVISION STATUS 

Subt>ead Page 

Title Page 17-Mar-83 .. 
Document Management Page 17-Mar-83 .. Table of Contents/ Revision Stat"s 17-Mar-83 

1 INTRODUCTION 17-Mc.·-83 .. 
Ll ~ 17-Mar-83 .. L2 SCOPE 17-?-tar-83 
2 ~ 17-Mar-83 .. 
3 DESCRIPTION 17-Mar_83 .. 3.1 PURPOSE OF A POWER CONTROL BUS 17-Mal"_n 
3.2 FUNCTIONAL DESCRIPTION OF POWER CONTROL .. BUS 17-Mar-83 11 
3.3 PI' IDENTIFIC.o.TION 17 Mar-83 11 .. 
3.3.1 Pin 1 Power Reql..est. 17-M .. r_83 11 
3.3.2 pto 2 Power Inhibit (Formerlv Emergency .. Shutdown) '7-Mar-83 11 .. 3.3.3 Pio 3 Retl.orn (Former I' GroLond) 17-Mar-83 11 

'"' TRUTH TABLE FOR BUS LOGIC 'I-Mar-83 12 .. 
4 BUS CONTROL SPECIFi~TI£!!. 17-Mar_83 12 .. 4.1 LEAkAGE to CA!lSSIS '7-Mar-83 " 4.2 H.'STER SWITCH OR SEh30R SHUTOFF DEVICES .. (TRII.NSMITTERS) 17-Har_83 " 4.3 POWER CONTP:)L BUS INTERCONNECTIONS l'r-Mar-83 " .. 4.4 EMI FILTERTNG PER DEC STO 103 17-Mal"-83 " 4.5 SAFETY REQtJIRtMErlTS 17-Har_83 15 .. 4.5.1 SELV Re::;uir~lIIe:lts 17-Mar-83 15 
4.5.2 Fault Protection 17-Har-83 15 .. 
5 CONFIG:JRATlON 17-Mar-83 15 .. 5.1 BUs LOAbING 17-Mar_83 16 
5.1. 1 Conr1gur ati..,,, Reql.iirements 17-Mar-83 16 .. 5.1.2 Assullliltions 17-Hal"-83 17 

6 IMPLEMEIHATION 17-Mar-83 19 
.. 

6.1 BRANCHING ABICny 17-Mar-83 19 .. 
6.2 AC POWER COtlTROLLER DESIGN GUIDELH{ES 17-Hal"-83 19 
6.2.1 Inpl..t AC Connections 17-Mar-83 19 .. 
6.2.2 Filter 17-/oIar-83 19 
6.2.3 Lamps 17-Har_83 19 .. 
6.2.4 Inpl.it Protection 17-Hal"-83 19 .. 6.2.5 Contactol" R<lting 17-Har-83 19 
6.2.6 SWitch Po'.;er :::; .. le"tor (fol"!!\erly .. Lo<.:al_Re'!lote S ... itch) 17-Mar-83 20 
6.2.7 Total or: 17-Mar-83 20 .. 



EL-00123-00 

Subhead 

.6.3 

...... 6.3.1 

... 6.3.2 

17-Kar-83 

TABLE OF CONTENTURE'lISION STAT liS (Collt'd) 

Title 

POWER BlIS SEQUENCERS AND REPEATERS 
Power BLos Ser; ... ellcers 
Power !JLoS Rep<!aters 

REFERENCE;} S,ANcL~R:;S 

Revision 

17-Mar-83 

Page 4 

Page 



EL-00123-00 17-Mar-83 Page 5 

!!~~~oi9~~~e~~gitaAsha;t.rt.:oesde a i:t~~da~~v;-~~ee :~:e~o~~~~~~: ~~~t;~ .. 

~~!;:ohs'tataS)d t.t.~~n~~r an~h~i;fs~i t.~~:~ C~~wer( StnCha P~:di~~:~;:~:ae:n~~t.~~ .. 

:a:o:lthcaabcl~eo~e/~o~r~~~~ero:, ~~~;~e~~~d S;: b~rsi~~~a~o~~~~~m:~~a;i~~ • 
allowed a single power ent,.y to a cabinet, as reqt.ired by DEC STD 119 ... 
1+, is now also t.sed with other e:jt.ipment such as battery ba~kLp and 1", 
power contl'oller~ requiring thl.~ "Gme type of ~ontrol. • 

1.1 PURPOSE 

The Digital power control hus can'10t be 
relied r:on to remove hu:ardot.3 voltage~ 
from the sY3te!ll. 

The p'.irpose of this standard is to provide produ~t deSigners and 
System Installers with inforlllation to desh:n and connect equipment 
with the power control bt.s. It is not its pt.rpose to define which 
eql.iipment shol.ild t.se the buS. 

1.2 SCOPE 

This standard provides a specification of the power control buS and a 
description of its operation. It includes definitions, applications 
information, and descripti.Jns of the components of the buS. It al",o 
includes configuration rules al'd specifications for power control 
bt.lIeli. Design gUidelines for ac power controllers are also incll..ded . 

Hate 

Implementation of the Digital power 
control b ... s is intended to permi':; normal 
control of t"e power state c.f COlllp ... terll 
and certain peripheral devices. It ill 
not intended to meet the req ... irementll of 
Hat!.onal Fire Protection Association 
(HFPA) Ho. 75-7300 Emergenay Power 
Controls in COMputer Roolls. That 
speoifieation requires an "Elliergency 
Power Control SWiteh", loeated near the 
operator's panel and near the room EXIT, 

..... .... ........ .... ... ... 
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.. Note (cont'd) 
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.. Refer to fig"res 1 and 2 whe'! rea',Hng the ~:JlLuwi:1" jefi:litiun~ . 

.. daisy chain _ TOio ,~unr.e'~turs parallel_wired un ;] po' .. er ,ontrol -:le'/i,," .. i~~; ~~~~~d:or the contlnL.ati':J:1 of the pOio'er ~ontrol "cos i:1 a straight 

.. branohing _ Three or 1Il0re conne-::tor3 parallel_OIired on a power ~ontrol 

... ~~~;~e detvhtctes~ll0W the pOio'er -::ontrol b ... s to interface with several 

• bus control _ A devi;,e that respond~ to Signals from the pOio'er ~ontro: 
... b ... s to activate or deactiv:lte a power switc,h . 

.. ~~~;~~t~witCh - A 1evi~e that ::ontrols the state of the power reqL.e"lt 

.. pOOler control b ... .5 _ A network made "p of a ma2ter 3Wltch, power 

... ~~~;;~ol!l!1e~~:dlea3c'~or~~;g t~O~~~ 0 ;:t' of a~~nfi~:~~~~on ~r~Col~~ f ~~ta1belvi ~~:~ 

.. by thi2 standard. 

.. ~~~~~fr~;~f;e~~b~:e -ma~t~;w;:'~t~~~l:n~~:~e t~Cosinc~e:t~"ont"~e.ct the ~en~or 

• po.., ,,,,"oll .. _ , hioo 'yp",lly ","loi." ' ", 000Ceo1, PO"" 
... so ... rce inputa, load, .er di3trib"ticn, and a power SWitch activated 

.. ::w::
e r:::e::nt:lo:~l.olt _ An electrical loop cons13ting of a CLorrent 

... source/sense element, power control cable, and ma:!:ter switch Losing 

.. pins 1 and 3 of the power cot"ltrol bLoS to activate the power switch . 

.. ~~:~rce~~~~~iet ee{;:~!~, - p:~e:l~~t:tirC:t ;~~ie~O~3n~3t;:~3~~ ~h~~rr:~~ 
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<:levices, uSing pins 2 and 3 of l.he rower control bo..s. When activate<:l, .. 
this circLot t over,..i<:les the effect of the power ,..eqt.est ~l,..co..i t. 

power switch _ II device, activated by the bc.'l control, that so..pplies 
or removes power to a loa<:l. 

repeater - A circc.it that creates an ad<:litlonal power control bo..s. The 
circc.it passes onto the additional b ... s the power req ... est a'1d po"er 
i:lhibit ,ngnals appearlng 0'1 the first b ... s. 

sensor sh ... toff devic~ - II de·~lce, Such .. ' an overtemperat ... re sensor, 
alr sensor, or s"oke detector, tnat controls the state of the OO""r 
lnhitit circuit. 

.. .. .. .. .. .. .. sequencing _ Delaying the powe~ request signal before pasHng it to 
another b"s contl"ol, also referred to as the delay bu~. 
SWITCHED POWER - Power that is activated or deactivated by the buS .. 
control. 

system shield - II layer of electrically conductive material, enclOSing 
a vol"me, that forms an elec':.romagnetic 'Joundary. 

"nswitched power _ Power that is neither activated nor deactivated by 
the buS oontrol. Unswltched power is present whenever sot.rce power is 
applied and the inp ... t circult breaker is closed. 

3.1 PURPOSE OF A POWER CONTROL BUS 

A power control b"s provides a mea'lS of controlling tt>e power state of 
a system from local or remote locations uSing low level, non-haZardous 
volt~ges • 

A power ~ontrol bus does not shlJt off all power to the equipment. For 
example, semiconductor memory refresh, clocks, and disks may remain 
on. A power control blJ$ does not flJnction as an emergency power off 
for the equipment. It doe$ not remove power for the purpose of 
servicing equipment. Some hazardolJs circuits may ;"emain energized. A 
power control buS may al~ow unexpected start-up, as in the case of 
operation by a self_resetting thermal sensor. The power control 1:" .. s 
does not prevent fire, shock, injury, or f"nction as a safety 
interlock. 

~D~DD~D 

.. .. .. .. .. .. .. .. .. .. .. .. .. .. .. 



EL-00123-00 17-Mar-83 Paae 8 .. .. .. .. .. .. .. .. .. .. b .. .. II .. .. .. .. .. 
h .. .. 
~I .. .. .. .. .. .. .. .. 

~DmDDmD 



-..... ........ 
CAB .... 

-t-------, , 
, "" 
! s:i~ , -r------
r-------
I AIR FLOW 
I ...... 

TO lUI CONTROLI RICMRING St.QIJ£MCINGI !!""'_, ______ PINZ 

I 
I 
I 
I 
I 

POWER SOURCEI I 
aJRREHT SENSE I 

piNI-p~;-- pirC3;~--- ~N2 
REQU£ST INHIBIT 
ClRC1J1T CIRCUIT 

Pale 9 

.1~::::::::-::::::: 

.. .. .. .. .. .. .. .. 
~ .. I OVER_ 

I ...... 

.{~::::::: J POWER • -. ~ . 
: 11W11tH :. 

-{~::::::~-tr-~:=:=:~:=:=:=:~~~~~;t· .. 
I .. PC7ftR SOURCE! POWER SOURCE! • 
I COHT1lOL CIJIIRfNT SENSE CURMNT SENSE 

.{~:::::::- ~I::::: !t!!::::: ~'!.2.. : 

: ec:ma.. =...r~Cfe =..,.~ : • 

t::~::F~~~:::~ -=- i : 
'----:;1------------H~--j : 

L POWER ... .. 
F11ure 2. Power Control Bua SJllllt_ lut.reoIlD.at 

~DmDDmD 



.. .. .. .. .. .. .. 

EL-00123-00 11-Mal"'-83 Page 10 

3.2 FUNCTIONAL DESCRIPTION OF POWER CONTROL BUS 

A bus control both 11.&pplies and detects PQwer in resPQnse to senSQrs 
and a master switch. !he detected power is \.ised to cQntrol a power 
:switch • 

If a sensor Qr ma:ster switch is Qpen, a b .... s cQntrQl 1II .... :st be capable of 
supplying all the' leakage C\.irrents required by an entire system and 
interpret the cQnclition as a high. If a senSQr or master slolitch 1s 
closed, a b\.is contrQl m\.ist supply current within specific limits 3nd 
interpret the cQndltlOIl as a low • 

.. 3.3 PIN IDENTIFICATION .. .. .. .. .. .. .. 
~ .. .. .. .. .. .. .. 

Pin 1 
Pin 2 
Pin 3 

PQWer Request 
PQwer Inhibit (fQrmerly Elller-gency Sh\.itdown) 
Return (fQrlllerly Gl"Qund) 

3.3.1 Ph 1 - POWer Requellt 

!he state Qf Pin 1 i3 controlled by the lIIaster SWitch. 
requested when the swi tell is closed, called a low Qn Pin 1 • 

3.3.2 Pin 2 - Power Inhibit (Forlllerly Emergency Shutdown) 

Power i~ 

The state of Pin 2 1s eQntrQlled by sensor shut_off devices, anyone 
of which Dlay close tQ assert a low to inhib1t power. Pin 2 shall nQt 
be a3serted low dl.or1ng the co .... rse of norlllal operation to eal.ose t.he 
rellloval of switched power • 

3.3.3 Pin 3 _ Return (For.erly Ground) 

The 3tate3 of Pin 1 and Pin 2 are l"efereneed to Pin 3 (not to Iround). 
Pin 3 may be grounded in old designs, but 1s not to be IrQundtd 11'1 
design3 meeting this standard • 

~DmDDmD 
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3.4 TRUTH TABLE FOR BUS LOGIC 

S"t tched Poorer 

Hig~ ~ $'.Ii t~C! ope" 
Loor = 3>1i tch 010se1 

BUS CONTROL SPECIFICATION 

eFF 
':IN 
OFF ,Fe 

Page 11 

The two circ .. its, poorer req .. est and po ... er inhibit, shot.ld be treated 
independently. B .. s control "nits are self_poorering. ,~o"tai:1. a 
st.pply of 3'5 volts or less. and conf:;.rm to the Tr .. th Table. 

Requirernent3 For Pin' or 2, Referenced to Pin 3 Ret".-n 

Interpreted as a Lo": SOlor"e c .. rrent at least 5 rnA b"t less 
tha:1. 25 rnA ... ith the b"3 voltage bet ... een 0 
and .. 1.6 V. 

Interp,-eted a.'5 a High: So"rce c .. rrent less than 1.0 mA and 
b"s v"ltage more rositive than .. 1.6 V. 

• • • • • • • • • • • • • • • • • 
Leakage ::: .. rrent: i'! .. st .link le3s than 20 "A at a Vin of .. ijO V." 
Open Circ .. it Voltage: Shall b'! less than .. 35 volts when • 

:::~~~:d i:'!"pi,,\h r~3~:;:~ce~ith at least 10 • 
Shall be at lea.'5t 5 mA b .... t less than 25 mA .. 

Transient Voltage: 

When shorted to return. 

A transition :'!hall not cause a transient 
voltage on the power oontrol b"" of le3s 
than -0.1 volt:'! or greater than .. 40 volts 
peak. 

The voltage to be interpreted as a high 
is dependent on the i";Jplen:entatton and 
can range froll! 1.6 volts to 35 volt.'5. 

Figure 3 SI,lWS the boundaries for the allClwed operations of the b .. ~. 

• • • • • • • • 
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11.1 LEAKAGE TO CHASSIS .. 
Leak3ge to chassis for each device on the b ... s shall not exceed 0.5 rnA .. 

~~lt~~/' aTOre~~~~~~t m;~e b~",sad~re~m b~lt~:~~ngpitno r anadbn~~~~;~~. hig~ .. 
recommended resistor i5 a 117K 0.5 W =.5';, Digital Part tfo. 13-01761-00. .. 

11.2 MASTER SWITCH eR SENSOR SHJTOFF DE"HCES (TRANSMITTI:.R5) 

For Pin 1 or 2, Referenced to Pln 3 Ret ... rn 

Switch Open: M ... st sink less than 20 ... Aat a Vln of ... "O 
volts whether powered or ... npowered. 

M ... st have a voltage drop of less than or 
eq ... al to 1.0 volts when sinking a c ... rrent 
o f ~ 000 m A • 

11.3 POWER CONTROL BUS I~TERCOMNECTIOh'; 

power oontrol b ... s has ";,hree "ires. The conn eo tor on the power 
controller io!! a Digital Part No. 12-09350-03 ho ... ~ing with Digital Part 
No. 12-09379-00 contacts or the eq ... ivalent. 

The connector'S on the power control bus cables are Digital 
Part No. 12-09351-03 ho ... sings with Digital Part No. 12_09378_00 
contacts or the equivalent. Drawing tfo. 70-08288 ~ives details of a 
typical cable. 

1t.1I EHI FILTERING PER DEC STt:' 103 

No device or part of the power control l:I ... s may in itself contrib ... te 
emission in excess of DEC STD 103 requirements. if the power control 
b ... s penetrates the system shield and does not atten ... ate the EMI it has 
picked up, it may degrade the EHI shield effectivensss. Th ... s, eacn 
wire of the power control b ... s m ... st be filtered at the point of its 
penetration of the system shield. 

Minim"'l11 common mode insertion 

FREQUENCY 

3 MHz 
30HHz 

1000HHz 

loss required for 
I 
i INSERTION LOSS 

10di! 
30dB 
30dB 

eaoh wire filter: 

.. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. 
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Note 

Straight line interpolation is required 
between freql.ootneies l.ising semi-log plot • 

Pale 111 

• ~hi!l;:r a t~~;i~:e;~1;:~S!1 ~~q~!~~~e~~:i!s c~~~~~~tt;~rt No. 12.21099·01 • .. .. .. .. .. .. .. .. .. ... .. .. .. .. .. .. .. .. .. .. .. .. .. 

4.5 SAFETY REQU!REHENTS 

General safety reql.oirements sl.och as 
enelosures may be fOl.ind 1n DEC STD 119 . 

11.5.1 SELV Requirelllents 

insl.olat10n, spacing3, and 

The power ~ontrol bus i3 eon:sldered an operator_acce3s1ble circl.oit • 
All compOnents, such 3030 the master switch, power control cablss, bl.os 
control", and sensor shutoff deviee" Illl.ost meet the SELV (Safety Extra 
Low Voltale) reql.oirements of DEC STD 119 • 

11.5.2 Fault Pr-oteotion 

While operati')n of the power eontrol bl.os may prevent or redl.lee 
eql.oiplllent damage, its fl.inetioi, is not a substi1;l.ite for safety 
reql.oirelllents fOl.ond in DEC STD 119. It is not to be relied on to 
prevent fire, sh.oek, casualty, or other aafety hazarda • 

CONFIGURATION 

All devieea, the bll" controls, IIII"ter switch., and sensors, are 
conneoted in parallel on the 3-wire bus. Not all devioes make use of 
all wirea, but all three are routed to each device by the power 
control cable. The configuration of the system lIIay be a straight 
line, with the bua dai.sy ehained from one device to the other, or a 
branch!nl connection, where one device for illS a nOde to wh.lch several 
others eOnneot • 

The lIIaxilllulII confiluration is lilllited by several factors: the total 
Current frOIll the bus controls thlt the sensor or master switoh lIIust 
carrY, the _:dIllUIII leakale current allowed on the aystem, the voltage 
at the master SWitch Or sensor when considered a low, the voltale at 
the bus control when considEired a low, and the resistance of the power 
control ceble. These eonstrain~8 lead to the followinl lilllit.tionll on 
the configuration of the bus. 3ystelll. 
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5.1 BUS LOADING .. 
The following ~onfigl.iration glJi.delines are based on the assv.mptions in .. 

~~~~~:~ra~i~~~' bas::eon s~~~~:re~ntg\n;:;i t~~~s. <:o~en ~lelJW~\h d~~;~~~~~: .. 

~~~~owththe~:s~~~ese.ngineer, field and manv.factlJring per30nnel 3ho ... ld .. 

5.1.1 Configyration Requirements 

'.oIhen configv.ri:1g a system, the followi!'lg rv.les :Tlv.st be met: 

The limiting factor of 40 blJS controls is based ... pon each blJr control 
in the low state !"!ov.rcing 25 rnA of current and the master ,.,wt~ch or a 
sensor being limited to 1 ampere (4:) X 25 rnA : 1 ampere of 111nlo: 
c ..... rent. Leakage c ... rrent is not a limiting faotor in the low state 
when applying rv.le 1. 

R ... le 2. In the low state, the voltage at the bliS control !IIlJ.st 
not exceed 1.6 volts. 

There may be 40 buS controls slJpplying 25 rnA for a total of 1 ampere • 
The :!ensor is allowed to have a 1.0 volt drop at 1 ampere. This 
limits the drop in the cables to 0.6 volts with 1 ampere flowing • 
From this information, the following formlila was derived to describe 
the limits of an acceptable cabling configlJratton: 

c ... .. 10) N ~ 480 

The symbol definitions ana derivation are shown in .s:..bhead 5.1.2 • 

Rv.le 3. The maximlim nlJmber of sensors and bv.s controls on a 
single power control bv.s is limited to 50. 

This rlile is based ... pon each device being allowed to sink 20 
microampere.s or to so ... rce 1 milliampere in the high state (;: 1.6 V). 
Thts ratio of source current to sink ~ ... rrent yields a maxtriiv.m of 50 
devioes. 

.. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. 
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.. Refer to Fig"re 4 for the folloOling e~ample ~onfig"ration . .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. 

(a) Number of b"s controls ~ 7. _ . 

(b) (L ... 10) N ~ 480 

L ~ 25 feet ... 5 feet + 3 feet ... I) feet" 
:-l" 7 

(44 ... 10) (7) " 313 i 

(0.) ..... Meets R"le 3 

t t s 
s , 

tAt A : A t A : A : A B- ___ ·• ___ B _______ B 3 _______ 3 _______ B ____ 5 

5 1 5 \ 5 6 A 
125 \ S _____ B \ / --,--

S "Sensor B" B"s Control M '" Master Switch 
A " 10 feet (see sLibhead 5.1.2) 

F~gure 4. Typical Control Bus System 

5.1.2 Assumptions 

The formUla R(L+A)IN < E was devo;loped 
acceptable configuratlon, where 

to determine the limits of an 

R " Cable resistance per foct 

L " Cable length in feet between any two bus control.'! 

A " Assumed maximum distance in feet between a b"s 
either sensor or master SWitch within a cabinet 

control 

I " Maximum source ct..rrent of any bus contr'.:>l (low state) 

N " Number of bt..s controls 

E " Interconnect voltage drop in volts dL;e to cable reSistance • 
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R(L+A) IN < E can be reduced 
following val ... es: 

(L + 10i ,N) i 480 based on the. 

R :: 50 milliohms/foot 
A :: 10 feet 
I :: 25 milliamperes 
E :: 0.6 volts 

These val!.oes .. ere .:Ierivecl as f.,ll~wz: 

The interconnect cable is a3s!.o!lle1 to be Digital Part No. 10-03288. 
This is 22 AW'G wire, whioh has a resistance of .016 ohm/foot. Since 
the c!.orrent path ill twice the c:able length, total resistanoe wo ... ld 
normally be 2(.016) '" .032 Ohm/foot. However, the ret ... rn cond!.oc:tor 
can carry twic:e the C:l.4rrent d!.oe to c:ontribl.<tionlJ by both the power 
request and power inhibit oirC:!.oits. This ... 111 res!.olt in tWice the 
voltage drop along the retl.4rn condl.<ctor. This 13 the eq!.oivalent of the 
return oonductor being .032 ohills/foot and when added to the o!.otgoing 
eondl.<ctor re3istanee of .016 ohms/foot, gives an eq!.oivalent cable loop 
resistance of .048 ohms/foot. In the form ... la this reSistance "R" is 
rounded to .050 ohms/foot. 

The assumption IIISS made that, within a slngle eablnet, the maXll11l.4111 
len8th power eontrol oa':lle interconneetinl the bUlJ oontrol with elther 
a sensor or mallter Ilwiteh is 10 feet. Therefore, 10 feet may be 
IlU ... blltltuted for itA" in both the example and the for1ll ... 1a. 

Eaoh b ... s oontrol in the bus low state ilJ 11l11itltd to sourc:ing a maximLom 
of 25 mAo Therefore, "I" beoomes .025 ampel"es. 

• • • • • • • • • • • • • • 
The maximum number of bLoS oontl"ols N is 40, based on the followinl • 

;:~~~:t~o~:~imU;.a~hf ~W~~~~r!Si~S~~e o~usma:';:l"llt~~iet.eh)Ea~~ :~~e~~~~r~~ • 
in that state is limited to sOLorc:in8 25 mAo The number of controls, N • 

:n:S:~::~: ; ll:n::~1 ~:2:a:::r = 1l::~Oh) 11l allollled a lIIuimulII Vol tabe drop • 
of 1 volt when ololled. The voltage at the bl<S contl"ol m1.illt be no lIore • 
than 1.6 voltll undel'" this condition to be interpl"eted IS a 10111. This 
allolllll ::1.6 v01tll fOI" interconnect loss, which ls aSllumed to be QLoe to • 
cable l"esistlnCe. Therefore, "E" in the above fOl"IIILo11 = 0.6 vo1tll. • 
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IMPLEMENTATION 

6.1 BRANCHING ABILITY 

When designing power control buS devi.;:es. keep in mind that ~ :1e'l1~e 
with a single connector will terminate that bran<::h of the b .. ". In 
general, devi~es shOuld have at least two connec':..:Ir~ t.:l Jllow 1al.~y 
chaining. It i~ preferr(!:1, ellpe'lially 0:"1 power -::ontr::>l ~er~, that 
three or more ~onne-::torll be ;Jr"'/i::led t::> per .... i.", br"n~hing . 

6.2 AC POVER CONTROLLER DESIGN GUIDELINI'.:S 

6.2.1 Input AC COllneetions 

The controller will be spE.cified with either a properly terminated 
input power cord. cord se':., or field Wiring ter'llinals and ~tra.1n 
relief that meet the require:nents .:If DEC STD 119 a!lj DEC ST~ 002. No 
primary ciro1.oit ac or other hilz,.rdous potential will be expo"'!d whe!l 
thedeviee is fullyasselllbled • 

6.2.2 Filter 

If an ac line filter i3 included, it will meet RF insertion lo:!!ses for 
FCC Class A or Class B operati'" 'I; required by DEC ST:) 103. Leakage 
current of the filter will meel .e requirement3 of DEC STO 119 • 

6.2.3 Lamps 

An ae lamp or lamps may be Supplied to show the presence of ae. This 
lamp shOUld ~e connected before the input protection so that anytime a 
haZardouS voltage is present, the lamp will be illuminated . 

6.2." Input Protection 

The input lines will have a proteettve deviee, either a f,,"'e or 
circuit breaker, to interr"pt the ae in (lase of overload. The rating 
of the proteettve devi(le will not be less than 1251 of the unit 
loading. The proteotive d~vloe 1I1ust have an interrupt ratin, of at 
least 1000 amps at rated voltage • 

6.2.5 Contaoto!" Ratina 

The eontaetor will have, as a minimulll, an !ndl.oetive load rating 
operating voltage at least equal to the circuit protective devioe. 
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6.2.6 Switched Power Selector (Formerly Local_Remote Switch) • i~::~le~a~'B~~, avF~:p~~~ t~~r1n. 3wi~c~.h;0~~~e~osott i~~~ t~~we;ow~~n~:~;~~~ .. 

~~!it~~~:rooln\y t~~atOP;~:et/o~on~~ol~~~ ~:i~~~e~r1r~~:' COrlt~:llte~e w~~~ .. 

~~it:h~s:o;~we~o f~~~erth~~n~:~~r~~~erIO:''li{y. is I~i:~l:ib~~edo~;t:~~, l;~~ .. 

~~!:~~~~s~h~f c;~~r~~~;~ :~i~e~Cr~i;8~~~he;f ;J~~~~r );~ibi t i 3 8s>;erted, .. 

If the control switch is OfF or ON, the sWitch or wiri:18 ", ... st be 
capable of passing the bus signals to other h"s oontrols. The switoh 
position m"st never affect the operation of another b ... s control. 

6.2.7 Total Off 

This is an optional featlire on ;some power controllers. Its f"'nction 
is to ca ... se the inp ... t brea~er to trip off, via an a ... xiliary coil on 
the breaker, Which removes both switched and ... nswitched power from the 
controller's o"tput. The a"x1liary coil of the breaker is ... s\.oal1y 
powered from the b\.os "ontrol's power sO\.orce. A normally open sensor 
that closes on an abnormal condi':ion is \.osed to activate total off. 
The sensor's contacts ;should have a current rating consistant .. ith the 
current rating of the auxiliary coil of the breaker. 

The total off connector at the power controller ShOlild be differ-ent 
from the po .. er control bl.os to prevent accidental wiring errors. 

To r-estore power after a total off, the 
reset. 

6.3 POWER BUS SEQUENCERS AND ~EPEATERS 

6.3.1 Power Bus Sequencers 

breaker must be man ... ally 

A power- bus seql.oencer is a cir-c"it that adds a delay to the power 
request line (Pin 1). It helps prevents excessive inrush currents by 
allOwing several prod"cts, such as disk drives, to start sequentially. 

The sequencer receives its logic signal from the Digital po .. er control 
b ... s and transmits the delayed Signal via another connector that ,-,ses 
the ~ :ne type cable a3 the power control b"s. The power inhibit is 
paralleled in the connectors so the inhibit fl.onction is not lost. 

To provide the ,,;'Ier .. ith configl.oration information, the product 
specification shOUld include the time delay and the driving capability 
of the seq"encer. On the pro~\.oct it sho ... ld be clear Which connection 
is to the lindelayed po.,..er control bl.oS and .. hich connection is for the 
delayed bus. 

• • • • • • • • • • • • • • • • • • • • • .. 
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• 6.3.2 Power BUll Repeaters 

• • • • • • • • • • • • • • • • 

A repeater is a airQuit th.at ereate:s an additional power control bl.os, 
passing on to that bl.os the power request and power inh.ibit :signals 
appearing on the first bus. Because the power inhibit :signal cannot 
be pas:sed from the :second bl.o:S to the fir:st withoLot :speeioal 
arrangement:s to keep the two bu:s!;!e:s frolll locking each other in an off 
condition, th.e Lo:se of :SLoch a circ\.oit is not recommended. 

DEC STD 002 

DEC STO 060 

DEC STD 103 

DEC STD 119 

DEC STD 186 

REFERENCED STANDARDS 

~~e=~t:~l:!r !~~! d:~~;L~I~! 
Information Re9l.oirement:s 

De:sign and Certification of Hardware 
Product:s to National and International 
Regl,llaEionll and Standard:s 

~!~3~~~:a~::i~~ i~;er;!:!~i:Y (EMC) 

DiRital Produot Safety 

Signal Integrity 

Copies of the:se :standard II are available 
Admini:stration, ML03-21E56, DTN: 223-91475. 

f"olD Digital Standard:s 

momooma 
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