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CHAPTER 1
INTRODUCTION
i1 GEMNERAL :
- The BA1L-M Mounting Box can be installed i a standard 48,3 ¢m {19 in] equipment tack, The box is

48.3 om {14 in} wide, appronimately 13,2 em (2 316 ind high, and 57.8 om {22 34 in) deepn, It cantuins
cocling fans. o ommput umd, power supply, ond a 9-slot buckplace that aocepts LE1-11 doubie-Reight
g‘”'"‘-: and quad-height modulss. The BAT1-N can have a blank fronl panel or 4 bezel 1hat 5 equipped with
q aperatzng switches and statvs indicetors, Figuees [-1 and i-2 show the BALI-N with o bezel and a

nlank panci, respectively

" .
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- Figure -1 BALLN with Front Bezel
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Figure 12 BALLN with Blank Front Pancl

The moeniing hox is available for hoth 113 ¥ and 230 V systems, Bocause 1 cluice of frane panch is
abso provided, the user can sebect any of the Tollowing Ba11-N models.

Modad FPrimary Power/Front Panel
BAlL-NC 115 % /bezel panal
BAll-%[) 2}V shezst panc]
BAT-NE 115 ¥ /blank panel
BAI-NF 230V fblank paned

Figure 1-1 shows the BA-N with the iogic boa cover removed. The ac input bay, power iupply, and
F9271 lngic assembly (which includes the fans und the hackplane) are atiached to the lerpic baon base:
the bezel is atlached o the power supply. The powar supply assem Biv'is hirgred Lo the Daze and can be
SWUNE open o esposs the internal componerty; with littde efforl, the entire assembiy cun be removed
from the hase and replaced. L81-11 moduies ase inserted in (he backplone fram the 1ear ol the hox
through an aceess door Lhat is equipped with struin refiefs for LS bus cables and conumunicatiouns
cables (Figures 1-43,

When the onit is to be mownted in a0 equipeent rack, the togie box cover is atlachad Lo the rack with
mounting hardware. The fogic hox base slides into the mounted cover snd 2 spring-butten assembly
cngages (o prevent the hase from being pulled oud of ke cover in erpor,
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1.2 BAlL-N APPLICATIONS :

The BAIL-N can be used in sgveral ways: as the mounting box for a PDP-11/03L system, which
consifts of a3 KDL I-K microcomputer, a BDV]1-4 (terminaior, boot, and diagnostic moduled, and
other L51-1] modules that the user might select: as an expapder box for an existing PDP-11/03L

gystem; amd as an expander box for a POP-41 /03 syatem (refer to the J977-1 978 Microcomputer Hand- .

ook Tor a descrintion of thiz syetem). Figure 1-5 illistrates thess possibililiss aed oncindes inter-
-:::lnnactmg rithle dengnatmns Notice that an LSI-11 system can include os many s three backplanes,

i.e., one i the main box, which eontains the central processor unit (CFUY, and one in cach cxpander .
box. BEach cxpander of a PFRP-11 /031 system is physicalty inde.nucﬁl ta the main hox, with the possihic

exception of the front panet {umu]]_l,- only one bezel per sysiem s desired); however, the BATT-N
differs in height from the PDP-1i,/03 and the BAL1-M expander box,

|_a.1-.11 b T | L&e. 11
L RE B FiT POP11/33 PGP 1403 L
19810l TEATT-M N AR E]
T
|
. 1
B 1
BECW1A BN R REVE
CABLE LoBLE ' LABLE
|
|
A N
— ...-..:
k
BSF1 M PTRIRN | EAtIN i
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1
L e
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|
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CapLr camt wiBLE
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SACPANOER BN i EXIHNIGER BTN : i ERPENCER wDa |
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NOTE
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BIFTFORAE EXPANSION
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Figere -5 BALI-N System Applications
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i3 LSI-1! BACKPLANES

The BALI-M mounting box uses the H9270 backplane, The connectors fiat compese this dackplans
gre arranged on an etched circuit hoged in four rows, gach row coniuiming two 72-pin connecton
{Figure }-6). A coanector Ras two slots, gach of which containg 36 pins, 18 on sither side of the glot.
Mot of the pies of wiol A, row L, are eich-conrected o cortesponding pins el only inalot C, row §,
but aise in slots A snd C of rows 2, 3, and 4, For example, pin D, slot A, row | is common with pia B,

" glat O, pow 1, as weil as with pin [0 in slots A and € of rows 2, 3, and 4, Most of the pins of glotz Band

D are interconnecled (bused) in the some way, [Refer o Chapter 3 of the [977-1978 Micracommiter
Hamdbpok (or instructions a identifying individual slot and module pns)

COmNECFOR T CONWEETORE

o R A
L R i
BLOT & BLOT B ALOT & BLOT &
Aot | [ 1} E i | | 1] L R
]
ROW: | T s LI | N e . ]
T ey | ——— | | & S
Ao s | ——— = ——— 3 || L2200 — ]

VIEWY 1% FROM RMCFOLLE £L0€E OF CONKECTORE

[LEEA R |

Figure i-6 H%270 Backplane Connectars

LET-11 modules are mounted in the backplane by imserting the module finger cornectors mlo the
Backplane slots. 1F the module is double heighe, module conneceor A dthe nght-most canpectar when
vigwing the component side of the module with the module fingers pointing down) iy insetred in 2ot A

o1 O o the hackplane, and module conector B is inseried in siot B or Do A yued-height module has i

A through D connccrnts inserted In glots A throwgh [3, respectively: Tie LEE-11 bas signals are present
on the ping of siots A and B: the same set of Hus signals is present op the pins of slols C asd D
However, pricrity considerations amd the fact that some connector pins sre nol Bused cedull i certain
restrictions or moedule placemens {refer to the F977-1978 Microcomputer Handbook for details) In
-general, modutes should be installed in the backplane as illustrated in Figure §-7. That is, the CPLU
module st be placed in the top row and e options must be pluced vo reflect their assigned prioaties
foplion § has the highest priosity). Thete must be no empty opiion locations hetween the CPL) snd
ofericans that use either the inierrupt acknowledpe signals or the dircct memary acoeds (DMA) gram
signals of the LEE-1{ hus,

1-5
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Figure 1-7  Module Installation in the HI270 Backplane

it s apparent that at times the utility of (he FI9279 bpckplene decreases when quad muodeles are
inserted: fe., a guad madube wses four backplane slols aven thokgh it can 1akc 81l the bas siguals it
needs from just lwe of these stots. Furechermaoee, the individesl modeles of muoliple-madule oplaos:
must g connecied wilh over-the-tap conpectoss, which consume Board space thal coutd orfrcewise be
acoupicd by circuit componetits. The aew H9273 backplang bas 7 unique design thal overoomes thoese
dellciencies. .

The 13275 backplane &5 used in the BATL-N mouniing box. The conpeclors that romnriee this back -
plane are arranged in nine rows, each Taw contrining fwo T2pin connectons (Figure 1-85 As in the
HYZTN backplane. a conpector hes two slots, cach of which contains 36 pins. 1R on either side of the
5lovi.

LE1-11| swodules ure mserted (physically) in the H9273 backplane in the same way az they are m the
HY92Th backplane. Elowever, the HY273 s wired differemly and provides unigue advantapes: this
UNIUENCSS Aded Pesulls in otore restrictions on module placemend.

The copnectors designated “Connector 17 in Figure -8 are wired {etch connections) in parallel, When
a TPLY is inserted in slots A, B, C, and B of row |, sloic A and B carry the LSI-11 buk slspaks
(2lteenatively. the bus signals can he continued from an earlier backplane by 4 interconnecting douhle
orodube inserted in sleis A and BY, thus, siots A and B are termed the E31-11 bus slows. The connectors
desigrated “"Connectar 27 ara not wired in parallel, except for <5 V and geound,; and {other thag +5 ¥
and ground) have ao copnections (o the LST-11 bus, Rather, C- and D-stot pinld in each row are
connected to O- and D-stos pins in adjacent rows. For example, ping in row 4 are connzcted 4o pins in
row 3 gad row 5. 10 one puls & modules in the C and IF slols in rows 3, 4, and 5, and if the Tingers on the
maduls connectors ate pumpersd properly, & 3-row bus is formed. Buses of varying lengihs can L
formed by correctly wiring 1he modules that makes up 3 module set; Bence. shots C and D are termed
the CL¥ bus qlots.

L6
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Figure 1-3 diustrates & possibiie configuration of modules in an HY273 backplene. LS1-01 double-
height modules are insarted in 131 bus slots A snd B {if one or more of the L5 modubes huppened Lo
be quad sodules, one or maore of the CD bus option medules woukd have ta be removed). Two CLx bis
wpliony are depicted. The option designated option 1 consists of two double modiiles and are quad
ptodide that interfaces the O bus 1o the LS1-11 bus; while that designuted option 2 consists of three
doabfe modules and one guad module that interfaces with the LSI ban, The FAL-N Monnting fox
Technival Manual describes the H9271 backplane in detuil and provides mrone information soncermng
CE bus module design,

CAUTLON
Quad moedules thut use LSE-11 bus synals must t2ke
these bus signals owly Trom slags A 3md B of the back-
plare. The singfe DIGTT AL option that docs rot sat-
isfy this rpquirement Is the MMVl whick,
censequently, vansol ke osed in the H92ZT3 back-

pane.

1-7
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Figure 1.9 Module Instaltstion in the H9273 Backplane

14 MI'.H'IL'L!' LOADING OF THE LSI 11 BL'S .

When argamizing # system, one @t give parteuler gliention o thres characteristics of cach modite,
namely, bus o loading, bus de loading. and power consumplion. Bus ac louding refers 1o the dynam:c
impedance that an element presenta te an LB1-11 bus signal line. Tos impedance, which is dos 1o exch
rups, receiver input loading, and drver oatput leeding, ciuses a reflection 1o ocour when a sieq is
Alaced e the signal line. This eeflection mnanifests isell as a spike that ocours just afier an asserting or
negaling edge. If too many clements are placed on tite bus, the tota] impedence presented so 3 particu-
bat signal ling can produce a reflection of unacceplable magnitude; thus, s Talse logie signai ihat might
cause u feilure is created, Such g false togic signal is illustkated in Fagare 1210, which shiows the threeh.
old level of an 8640 bus receiver heing craseed rovice becauze of the lumped-lood reflection.

Bus ac taading is described ia terms of ae loads, an ac losd heing defined a5 9.35 pF {aomical) of
capecitance. The ac losd rating of a bus elemen: is bused on the largest of the eapacitances that the
elemuent presents o Lhe BROUT, BOIN, BRPLY, BSYNC, BREF, wnd BSACK signai lings. For
example, "if the element Presents two ae loads {aporoxinately 187 -":1-'“] o the BINN line and four a
Tsads (approsenaiely 174 pl) ta che BEY N line, the element is rared af four ac loads.

In a single-backplane system, the hus can suppors 20 ac loads witls the terminution that iy availahle on

the processor module. IT the other end of the bus is tereringted with F200, the sumber of se bads can
be mereased io 35, Keep io mind that 1hiz applies voby 1o the system with ane backplane; iF the bus is
extended off this backplane in any way, 8 mualtiple-hackplane systetn resitiis nard the rules change,
Incidentally, the backplane, ilslf, loads down the bus: consequently, the ac loads atcribulabbe Lo the
backplane must be added when determining the total ac losd. AC Inads for 1.50-17 modales ace Estesl
e Lhe Oplion Summary Chart, Table A-1, alang with backplane configuration charts tha slso appear
i Appondix A
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Fipure i-10 AC Loading Violation

Bus de loading refers tio the de leakape curren? that sn element presents tooan LET-11 bas signai hine
when that ine i high (undriven). I 100 many eleatents are placed on the bus, the quiescent (undriven)
voliage may be lowered 1o such a level that bus receivers become susceptible to reflections from lum-
ped losds furthermore, the overall noise margin on the high end (bis Gadriven) mar becone oo
small.

Bus de loading s describegd ih lerms of de [oads, a de lead being delined os 105 pA {nomingl) of eakage
carrenl (105 oA b the tolal of B0 pA of rdceiver legkdge current &nd 25 pA of driver leakags current).
The de load vating of a bus elemeat ia not based strictly on the signal fine that has the preaiest leakoge
te.g., de leakage is less important on BI2AL bines chan on the BSY N finel; heace, the de lead for an
elernent should atwavs be obtatngd from the specification for chat element,

i hoth single- and mulisple-beckplane systems, the meximum nemhber of de loads allowed is 20 (back:
planes have zere de loads), DO loads For LET-§1 modules are listed i the Oplion Sammary {hart,
Tahkte A-1. Loading for customer-designed modules will bave (o be deternined by caloufation of Te-
eaiver and driver leakage currends,

Power canvumption refsm to the smount of current that must be provided by lhn-pm-mr sppply assog-
atea] wilh each backplaee. The total corrent 1o be drawn [rom the +3 ¥ source maat be deterimined
separately from that o beé drawn from the +12 V source, Matueally. each total must de Fesa than e

maxnimurm rated ootpot curcent for that 2ource,

_The amount of current requirgt by cach LSE-1] module is listed in the Option Sumsmary Chart, Table

A-L The current loads are given in values that are typice]; thus, the total current negded hy the system
muedeles 12 tymenf relther than mesimun. To allow for atypmcal emounats oF current that roighl He
drawn by individual modules, obzerve this cide of thamly: Reep the amound of currant 1o e draws
from 4 power supply e T porcend, or less, of the suppiv's maximam rated currant.

It is evident that the effects of bus lneding und power consurppiion must he considered when 4 syatem
conBiguration is devised. Appendin A conleins not only an Option Surnmeary Chart, Table A-§, apd

backplene confliguration diagrams, bul also & aumber of reles and puidelines concerning the can-
figueation of LEL 11 modules. Refer to this appendix whet plansing and /ot instakhing o sysiem.
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1.5 SPECIFICATIONS

Tubles 1-1 and £-2 fist significant BAT1-W mctmtmg hox specifications,

‘Table 1-1

BA1I-M Specifications

Ttenr

Specification

Dimensiens (including herel)
Widih
Height
[depth (without mourding brachets}
Depth (with mounting brackels)
Weight fvwitkaut muodeles)
Operating Temperature®

Operating Humidity

Thpant Woltage -

Input Currenp¥
™

Circait Breaker Ealing

48.3 cea (1% in)

3.2 cmy (5.1% in}
=78 om (22,73 ia)
6796 cm (2675 in}

M ke 44 Ik

0050 O (41® F=122¢ Fy

10%-55%, with a maximum wet buth temperaitne
of 32° C (9 Flaed 3 minimum dew point of 2% C
{36° T

115 Voo (BAILNC/NEL 230 Ve (BATI-
N NE)

T oA, Hax (BATI-MCINEY, A A, Max (BAli-
NDNF}

15 A 115 Yac o2 & 230 Ve

*The maximurs ellowable operating mnperaitre s hased on operation at sea level, ie. a1 T80 mm Hg [*!q- AR
Hgi: maximam allownbhe up-::r.i:tng temperaters will be r::rll:u:h:f by a Tact 1‘!: of 157 70000 m41.0° F/ 1000 (0

fior crj'lﬂ:l.ﬂm el ligcher niritode sites.

When the equwipment i being operated vl the maximuns allowabic- tamperature, 3ir fow musl stainlain ke inlet-
to-votlet sir temperature Fise o 3 Makintumn of 70 O {1255 F)

=*EInpul curreal conusts of thet azed by the BA{ 1-N, itsell, plus whaleves surcent is supplied via the convenicnee
aw awtiel (13 o an expander boax; the total carrent must he bess (han Lhe maximum specifed.

1-102



" Fahle 1.1 BA1L-N Power Szpply Spectfication

Trem

Specifieation

Current Ruting,

Invush Current
Apparent Power

Pawer Faceor

Output Powsr

Fower Up/Tower Lovam
Characteristies

Seatic Performanee
Power Lip
Power Down
Diymamte Parformance (Figure }-11)

Power U'm

Pawer Down*

53AG 115 Vrms
27A @ 230 Vems

LO0 A, peak, for 1/2 oycle at 128 Vems or 256 Vrms
M VA

The ratia of input power to appatent power shall
be greater than 0.6 at full load and low mput voll-
age. :

45 Ve, £250 mV, @22 A (A minimem of 2 A of
+3 ¥Yidc power must be drawn Lo ensure thut Lhe
+12 ¥de supply rcgulates properly; howewver, Lhe
+ 12 Ve owipud witl oot go above 12,6 Vde ne mai-
ter what +3% Vde gurreit 15 deawa).

+:2 Yoo, 2000 mV, & i1 A

BOCOK H poes high - @& T3 Vac
HPOK H poes high @ a 90 Vac

BPFOK H BiES bow - i 390 Vac
BCOE H goes low @ @ 75 Vac

3 ms (min} from dc power within specification ta
BDICOK H asserted,

0 ms (min] from BDCOE 1 ssserted 10 BPOK 11
asseried,

4 mts (min) frotn acpower off o BPOK H negated.

& mz (min) rom BPOK H negated 10 BDCOK H
negated,

5 ps (min} fram BIMCOK H mepated o de power
out oof spectiication.

YFigare =12 shows power iplef ruption ride-through charscterstics for Lhe 11136 power supply used in che POP-

11,7081...
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L6 RELATED DKOCLUMENTS
The following DIGITAL publications coatain information for the BA LN user.

Fublicption Danment Number Remariky
BA [1-N Mounting Box
Technical Munusl EXK-BAIMN-Th-D1] In microfiche Yhrar:* Availabie in
. hard copr*
BDV1I1-AA Technical Manual EK-BOYI1-TM-00L In micrafiche libraty;, Available in
: hard copy*®
BDV11-AA User's Guide EK-BDVI1-UG-0M  Not in microfiche library; hard copy
ships with device: available in hard
an:r.it
19771978 Microcomputer Handbook
{2nd Ediliom) EB-0T048-53 /77 Available in hard copy*®
PrP-11 Software Handbook Availehle in hard copy**

Generabinformation concerning eduentional end maintenance services provided by DIGITAL, 33 well
s equipment warsanly statements, cap be found in the 79771978 Microopmputer Handhack.,

*Fr elormation concerning micenficke libfaried, contad;
Thzial Eyuipment Corporation
132 Parker 5L
Mavnard, MA (174

ATTN:  Mictopublisking Group
PK3-2,Ti2

*¥ Fhese documents car be ordered From:
Digilal Egoipmenl Corporation
444 Whitney 51,
Morthbaro, BA OE332

ATTN:  Controunicolinns Services {NR2/M 1S
Custasties Services Section
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CHAPTER 2
U‘QPACHI"EG INSTALLATION, AND OPERATION

2.1 UNPACKIMG

The BALL-M s shiped in & protective box, Remave the BAd 1-""1 i“mm the box and visually u‘.sp&cl for
dam:age aave (he shippiag cacbons and puﬂh:ugmg materialy in case it ik necessary Lo return, the enit for
SETVECE.

2.2 ENSTALLATION

Physical mstallation of the sysiem can begin when the shipment has been unpacked and checked For
compicteness. This paragreph gives instructions for setting up the system. The wuser might consider. at
o time, fo eitiver add 1o o9 existing syaem or crette s new system, [f ro, check the appendix, which
contiins impotlant informacion concarning backplane aad modele corfiguration.

2.2.1 Freliminary {hecks
Before tnsiatligr the dogxic box buse, check the feutures described here.

2001 AL Yolrage Selection - The BAT1-N can be ueed wilh line voltape of eher 115 Vaz or 230
Wer. Onlvthe ac Tine eard is different for the two voltages. However, a voliage selecting switch muost be
set Wi @ pozition that corresponds 1o the line voltage being used. This swilch is Focated on the rear of
the ec iipol box, above the mrouit breaker (Figure 2-1), The switch lever prorrudes through o plete thut
iz ultached 1o the bux_ If the line voltage being used is 115 Vae, the designation *'115 Vac™ showld be
printed on the plate above the switeh lever. 17 the panting on the plate is 230 Vac, remove the plate.
Ftip the plate over and rotice that 113 Vac is printed oo the opposite side; also, notice that the switch
lever itself is imprinted with 230 Vac, Move the switch lever dows; 115 Yace should appear on the op of
{ire lever. Replace the plefe over the switeh lever 3o that the printing on the cuside of the plate suys 115
Wad (when the plate s og, the pringng on the switch lever cannot be seen). The plate is fabricnled so
that the screw hales in the plate and the taput box liee up only when the switch position corresponds to
the printing on the ouiside of the plate.

12.1.2 Backplne Jumper Positions - There are ihiee jumper positions, W1, W2, and W3, on the
HI92T} backplane (Figure 2-2) Jumpers are installed in all three positions whea the beckplune is

watalactured. Table [ summarizes the conditions under which jumpers should be inseried or re-
marved,

The jumper in position W1 is involved with CPU event interrupts, These interrupts can be imitiatzd in
tve ways, Tirsi, un external (to the BAd 1-N) signal source can be nsed to pull the LSI-1! bus BEWNT
I line bow; i this chse, the jumper in W1 of each H9273 beckplane in the system would have o be
removed, Second, the LTC signal genersted i the HTES power supply can be used to pull the AEVNT
{. line kow, therehy initiating vectored interrupts &l a rate thal depends on the BA11-N line frequency,
Wl conpects the LTC signal to the BEYNT 1. line. hence, in thiz case, the jumper would be feft in
poaitior Wi of the 119273 backplaie. In a multiple-hox system, the box containing the ME012 modute
(1.%.. the Jast box in the system) must be the sooree af the LTC signal; thus, the W jumper must he
inseried in che backplane of this box and must be removed from 1he back plane of the sdher box(es).
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Table 2-1 Brckplaoe Jumpers

Jumiper Position Jumper(s) In Junperis| Out
Wi Whern the HT86 power supply gen- When it is not desired to have fipe
eruled L'TC signal 5 vaed o assert time clock {LTC) sowrcing BEYNWT L,
the LEI-11 bus BEWVNT L signal. such as when an oxternal source is
used insrzad
W3, W3 When a quad KD1# CPU i in- When any ather modube is insialled in
serted in row b oof the hackpiane. row 1, ke, when the backplane iz part

of gn expander box,

The jumper in W2 connects CK1 to CL1 int row §, while the jumper in W3 connects DK ] to DL, also
i rovwe 1. Those jumpers must beinserted whenever o quad KD 1] CPU pesides in row | nf the ficst box.
All three of these pampers can be inserted and rermoved without any need for disassembly, ather than
temoving Lhe topc box base from the cover,

22.1.3 Bered Apsembly Jomper Pustions — There are four jumper postiions, W1, W2, W3, and W4, on
the printed circuit board of the bezel assembly (Flgure 2-3), When the board is manufactured, jumpers
are inseried i positions W1, W1, and W4 position W31s left blank, Table 2-2 describes the copditions
under which jumtpers are insereed ar removed,

2114 Pawer Controler Cable Installation - In an extensive system, it is convenienl to be sble so tam
06 the prower tu gach unit from g centeal point, rather than turning on egeh unit individually, This cun
be dome by incerporating @ power cottroller (such s the DEGITAL 861-C model) inta the system. The
power confoller i plugesd indo the ac main ard each unit is plugeed inlo the “switched ™ outlzts on the
cortraller. 1f cach onit’s ON/OFF switch is kzpu in the ON position, the ON/OFF switch on the
power controller can be used to apply snd remave power for afl system uaits simultaneously,

Furlhermare, the power cortroller ON/OFF switch cur be configured 3o that pawer contral can he
effected froni some other location, ¢.g., from the AUX ON/OFF switch of the BA 1N bezel, {Para-
graph 2.2.4 shows possible power connection schemes for the PDP-11/03 and PIIP-1] /031 systems.}
if the user infends 1o incerporate s power cortraller inlo the system and wishes to use the berel AUX
Awitch g0 tnTe system power on and off, a twisted-pair cahle js avaiable. The Mate-N-Lok TM gop-
nector on this cable is plugged into J2 of the bezel assembly printed ciccuil Board (Figore 2-3), The
apen end of the cable can then be connected to the power conteoller ON/OFF switch 5o that the two
switches arg in parslled, If the coniroller switch is kept open, the ALLX switch can control systern power
appiscalion.

If the cable ia net elready instulled in the bezet assembly, plug the connector inte 32 of the assembly
printed circuis baard. Rotte the cable down the deft side of the uwit and oul the rear under the naarer
pshle skrgin rebed,

TrMbfate-M-Lok i a trademark of AMP. Inc.
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WHERT THE BOARD IF MOUyTES OGN

TriE BEZEL

2. JUmAPEMA ARE MOUNTED QN F10K 7.
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Figure 2-3  Bezel Frinted Circuir Board

TaMe 2-2  Bered Assembly Jumpers

Junrper Position

Jueager Ln

Jumper Tt

Wi W2

W4

When ithe bexel AUX ON/OFF
watch 15 used Lo conirol the power
supply genetated LTC signal {when
the switch is in the AUX ON posi-
tion, LTC-inigated inkerrupizs are
possible).

When the bezel is to be mounted an
an expander hox (W3 permits the
HALT switch 1o light the RUN in-
digator),

When the bezel is part of the main
box (W4 cnables the S RUN L sig-
nal wo light the RUN indicater).

When the bezel AUX ON/OFF
gwitch i used to turm the system
power gontrofiar on and off {Para-
graph 21.2.1.4).

When the bezel i5 part of the wain
box, ie., the OPL e mounted in this
bezel's backplane.

When the bezel 2 movnted oR an ox-
pander box.




1.2.1.5 Module Insettion snd Remaval - Modules must be ifierted and removed only when the power
i5 lurned off, Lise the frond panel ALK ON/OFF switch or the ONMOFF switch on the rear af the ac
ipat box te tern off the power (refer (o Paragraph 2.3 for 5 desceiption of 2ach of these switches],

Some quitd modules are equipped with metal extractor-type handles thet facilitate moeduale insertion
and removal. When inserting such a module into the bachplane, begin by sliding the medole, com-
ponewl side. 1= into the cird puides. 8lide the module 2il che way in and juse start the madnie con-
siector fingers into the backplane connectars. Fit the prongs of the handies inte the holes in the card
frame, us shown in Figure 2-4, Press in on both handies simultansously to fully inser: the Gngess in the
bﬂckp]um" conmestor.

To remove a modate, poll both kandles our simultaneously until the prongs of the handle are clear of
the holes in the card frame. The module Angera wit! now be nearly free of the backplane conpecoor and
the module can be removed easily,

CAUTIN
Mrdules andor the backpiaoe assembly might be
demaoged If todules are ipsented and rempved with
the power on, or ¥ fhe wadoles are tseriod upmie
down,

2.2.1.6 Module Insiallation - The equipmeet js shipped from the faciory with the modiules installed.
Bus cibles and communication cables must be connected (o the modules, if pot a]md}'m place. Wien
removing modules 1o connect cables, or when installing new modules in zn existing inatallation, follow
these goidclines:

1. Fmuure thar dovble-size moduies are inserted coveectty in the backpiane; ie, LE-11 bux
modeles phug indo slots A snd 8 (ke two left-saost slots), CD bus modales alug inte stoiy ©
and D, and both types must be ingerted right-sice up,

3. The CPL can ke fnserted oniy in bus position 1 of the HO273 backplame (bus positions™ are
defined in the backplang selector charis, Fizores A-1 und A-2).

3 An MEOI2 module I,LEVDIE A) Mt be ingerted only in the tast bus portion of the last hox
{if the modwle is noi in the Jast bus position, the diaghostic light display cesmot be seen).
Ensure that jemper W1 is in place in tha backplene of (he last box; other backplanes rust
have the jumper removed (Paragraph 2.2,1.2).

4. YW a module pscs the L&1-11 bus prant and intenupl'dgﬂaﬁ {(RDMGT L/BDMGO |, and
BIAKT L/REARD L, respectively), there must be no empiy LE1-11 bus positions hetween
the moedele and the CPL, although empry CjD bus positions are permnitled.

5. Always ensure that modeles are seated firmly and securchy in the backplane.

f. . The +5 Vo regulated valtage is rated &t 22 A, full load, while the +i2 Vo regulated

cvollage is rated at it A, full lowd, When installing new "mdm:s in a sysiem backplane, take

care not 1o siveed 1he flﬂHﬂHd tmits. Tuble A-] lists L5I-11 modules, their power roquires
gments, ke thelr sizes.

—
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311 Momting the Logic Box Cever in un Eguipment Rack

Use the following procedure to moun: the togic box cover in an equipment rack, Figure 2-5 shows the
mounting dimensions and illstrates the cover mounted to the four cabipe upng‘;ts. The et callouts
in Figure 2-5 and in the following mounting procedure are identified in the woi agsembly deawine,
Figure 2-6, and ils aszocleled parts lge, Table 2-3,
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Figore 2-5  BATI-M Cover Mounting Dimengions
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Table 1-3 Paris Lis

P S I I

ACAEAE:

ltem —-il=|= ] =
Na, Pazt Now Description Pl B -
B! I Brkt Bezel Mig 2120 2] 2
1 Bezz| Asmy with Swituhes Lt -] -
3 E Rerel Blank -1 -1 1]
q 174¥383-02 { Line Cord (115 V), USA ] -1 1f -
& 1760000 0-00 | Line Cord (258 W), USA - 1] -F 1
a Baze, Eopic Box k 1 1 i |
T Paor Assy t 1 i L
& Logic Assy (19273 ) E P 1 1
o A Input Bovx (HA4053-A) i 1 1 | 1
1101 Fwt Supply Assy (HY838) ! | 1 1 1
11 Clamp, Iinge 13 21 2
Z Brkt Support - E AP 21 2
13 DO-DROZ 50 | Sor PHL Hd Pun No, B.32X. 25 12 417 P12 |1z
14 QUDEG 3400 | Washer, Lock Mo, & 0 B o) I Y
15 Hurmess ac Powser 1 1 ! ]
14 urmess do 1T (1]
17 Cuble Buckplane 1 f 1 1
1% Cover, Logic Box i | 1 I
13 B0-08 | 96-00 | Receptasla, /7 Turn 21 2] 2F 2
2 00656300 | Mut, Kops Xo. 832 2212 2
| SO-CRAEI-02 | Sor PHL d Flat Na. 6-32X.31 2| 2| % 3
22 GIGTORI-00 | Cahle Clame 0,31 dia. ; 1 141
k| ORCE03T0Y | Sor PHL Hil Pan Ma. 3-32X.3% a [ | w9 ! Q
23 Sprine, Button Assy - : ] 1 i
25 QO-a63 200 | Washer, Lock Int Tocoth No, 4 22 21 2
26 9-pE032-01 | Serew PLHL Hd Pan No. 4-40%K.19 20 F 2] 2
iy 36-1 245000 | Ealxl Serial 1 1 1 1
] QR-0TEEQ-0 | Tie, Cable 58T 1.5 m 3y 3 2] 2
L HEDTTES0D | My, Tinnerman Mo, 10-32 a1 B} BB
30 HOTESL0T | Washer, Lock Ext. Tooth I, 10 B B - R
3] A0-06073-03 | Scr, PHL Truss Hd Mo, 1032 X 50 B &1 2] K
2 Logo, PIXP-11/03-L Ly vd - -
1 Cable Console 11t i -1 -
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Whea the unit is shipped, the logic box gover is held ta the base by Mour screws (these are
used only in nanreek-mounted apnlicutions) and u single shipping screw, which, for safery,
must be in place wherevar the unit is moved or shipped, First, remove thi: four sorewe {Trem
13} that a',tmch the ¢over 10 the base, then, open the rear door (leerm 7)) 2nd remowve the
shipping screw [ftem 23],

A sefery locking deviee is found an the right side af the uait {(when looking at the frant), This
device, a spring-buiton assembly (1teem 249, is attached £o the side of the ag input bex, When
the eait is closed, the button on this assembiy fits into the raar hole of pwo hiles in the dght
side of the cover. This mecharical interlock ¢an be overridden by pushing the bulton in from
the cutside of the cover while, at the same time, pulbing oul the logic- box boase (o get the
buteoe past the hale, The basc can ther be pulled out of the cover 10 113 satended posiion; at
this position, the hutton pops into (ke froal of the 1wo holes, preventing the base from bzing
madvertently pulled entirely out of the cover, Cpen the base 10 the extended position and
then releuse the butlon fram the fram kole, Slowly pull the hase entirgly aut of the cover anid
ser Lhe base out of the way.

Attach the Tinperman nets to the cabinet uprights in <ighs places as indiceted above,

hount the cover (Itens 14 to the feont cabinet uprighls usirg four pan head screws Mo, 10-
370X 0had LG (frem 30y, end Tour Moo 10 et washers CHlem 300,

atrzch the two suppart brackets {lrem |2} Lo the cover asing four Phillips pan E-n:ad BOTEWE
Mo B-32 % .38 LG (leern 23}, and Four No. § iock washers {liem 1d),

Adiach the support brackets {leem 12) i the rear cabinet I:J'|.‘.'I‘1gh1.ﬁ uging Towr Phillips pan
e serews, hea, 1032 X 0062 L4 (Tiers 31, .cnd four Moo 10 flal washers [ltﬁn‘ a0,

&lide the unit into the cover. It will be held tn p!&t-e by the spring botton (Tiery 24). To side
the unie forward again 1 wisd be necessary o ralezse this speing hut{on,

IT4he systesn B2 do be moved or shipped, {he shipping screw (item 23) must be replaced.

2.2.1 Installimg the Logic Box Base in the Cover

Sez Lhe rear of the logic box base an ihe support ﬂa.,ng-.s of the cover und slide ike ba.se it uniik the
spring=tuttan assvc:mh].- engages in the emiendod position. Take care not to pinch the cables whibe
gliding 1he ba?: in. Melease the spring bution and pu.ah the base 1]} the way in until it engages in the
closed pasition. Take the following steps to complete the mstellation.

Trirla
The hase being instabled Is either the main hse,i £y
e one containing the CPLY, or an expander hase
{twa expander boxes cun be adﬂaﬂ}. Modify the fol-
towing imstractions to sult the kind of base you are
Instailing; £.g.. IF there is a biamk front panel, skip
the first half of Step 1.

Fuf the ALK switch op the fromt panct in the OFF position; put the OM,/OFF awitch on the
ac input box in the OFF posibon.
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Whan the AUN pwitch on the front panei is in the ON pasition, the two wires of the power
controfler cable are commoen (Paragraph 2.2.1.4). Connect the free end of the cable 1o the
jmput circuit- of the power controller so that the AUX switeh controls the applicution of
primary power to-the controlier, Keop the AUX switch in the OFF puosition.

Loosen the cable strdin reliefs and open the rear door of the box to insiall the LEI-11 bus
expansion cable assemblies, Two cable sosemblies are used, Table 24 describes the asser-
blies and tells where to insert the assembiy modales (Figures A2 (hrough A-F ifluztrate
module placement), When itgeriing the maduies, make surg the coaneclors are on top,

CMose the rear doer: bring the bus cables oul under the feit strein tebiel and the commu-
aication cables cut under the right strain velielf. Adjust the strain rehefs so that the cables are

_beld firmly bul are not pinched ar erusked. Secure the strain reliefs and the rear door. Make

sure Lhe vabies wilt not bind when 1hte boase is pubied oul Lo the exlended position,

Tehle 24 LS1-1} Bus Expansion Cable Assemblies

Aszembly

Assembly Compoesition Insert Madules 1n

BUVIE-XX Twue BCDIL-XX cahles

BCVIA-XX Twa BOOSL-XX cubles

One M%HE-YE module Slots A and B of the first open tow after ail ocher
LSE-1§ bus options have been installed in the main
box.

One MU0 module Slole A and B of row | of expunder box 1.

COree MWORYD module Slots A and B of the fiesl open row after all other
L5I-1t bus oplions have been installed in expander
bisa 1.

Ope M940] module Siots 4 and B ol row | of expander box 3.

. MNOTE

#“.XX™ in the cuble assembly numbey depntes length,
which cra be 2,46, or 10 k (cxch cabie of &8 wdsem-
My is the same lenglh.) When bath assentblies are
used i & system (tBres hoxes), the lengiha must
difter hy 112 em (4 £}, Tn fecilitate servicing, the
BV 18 cables should be 183 cm (6 Tt) long, while the
BOY 1A cables showld Be 305 cm (10 {1} long.
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2.24 Power Connections '

The individwal smouning hoxes of & miltiple-box system cn beconnected 1o 3 power spunce in differ-
ent ways. Figure 1-7 shows how one might connect the boxes in tvpical PDP-11 /030 svstems invelving,
cnly BALL-N mounting boxes. in Figure 3-7a the first expander box gets primaty powes from 1he ac
outlet {13} on the main box, which can be conngrted to a switched or unswitched source. 1 the aourie
in switched, thee ONAOFE swilch on each ac inpul box i lelt in the ON position and power is con-
trolled by the source ONSOFF switch: if the source fs unswitched {an ac wall outics, Tor szample), the
ONAOFE switch on the sc ioput box of the PDP-117000 controls power to the first b nnits (the
OMANEF switch of the frst expander i3 left in the DN pogition). Becanse of nowser limitations, the
sepond expander box camndt receive power from the as cutlet on expaader box 1 inneead, 12 of cxpan-
der hox 2 mwst connedt Lo the exiernal power sonree,

In Figures 2-Tb and 2-Tv, cach BA!L-N 15 connecied (o o power controlicr; however, the contrallar is
turned on and of from different locations, That is, in Figuee 2-Th the switch thui turms power on snd
off is located on the power controlier ot s at some place externat to the vontrolier. In Figure 2-Y¢, the
switch tivat twens power oa and off s the AUX ONOFF switch on the PDP-11030 [ronk pamed.

Uigure Z-R illustrates bow to copnect Lypical systems that use both BATI-M and BALLN mouniing
boxes. In Figure 2-Ba, 4 BATI-N is shown as an expander to an existing PDP-FLGS systesy rhat
consists of lwe BATEM mounting boxes (refer to the 79771978 Microcomputer Handhook feor infor.

‘mation concerning power instaflation of BA11-M cxpender boxes). As in Figure 22Th, s power is

controlled from the power controller or from an external spurae.

The syatem depicred in Figure 2-40, shows a PDP-1F 03 systetn being expanded by two BALL-M
expartder boxes. Such a system cap arise when 2 uscr with an existing PDP-117/03 (RA]1-0 hox)
system wishes 1o'expund with the brrger capacity BA11-N mownting boxes. By purchasing the BAT1-N
with a front panel, the usar can converd the POP-11 /03 to a PDP-11 /031, contrailing 1he enitice svatem
pawer a5 desgrihed for Figure 2-Fe,

221.5 JTostallstion Verification _ .
When (he installation is completed, check the operating condition of the eguipment, This is o celatively

- easy task if the system i3 a PDPT/030. This svarem includes 2 BTV 1-A terminstor, hoot, and

disgnostic option. When the PDP-11/03L svatem powet ik 1artied on, or when the system is restarted,
diggnestic programs implemented by the BDV1 A are sulematically started and carried out, These
dispnostios venfy the operation of a number of options that the nser might have in hia syatem, The
diagnastic pockasge 18 contained i the PIE-11 /030 print set, MO0ME6, Refer to (he S0V -A Lrer's
Cuide for operating instraclions.

Options that are ot checked By the BDY] 1-A opiion have a separate disgnostic pragram available,
Reler 1o Section 4 of the 19770978 Microcomputer Handbook for n descripion of LS1-11 system
software and Tor instructions coneemning diagrostic programs.

When problems are encountered with svsiem options, refer to the appropriste option technice! reunual
for instructions, For those probleas thet are inolated to the BA 11K, izelf. refer o Chapler 4 of the
BATI-™ Techpnical Manugl, which containg some iroubleshaoting hints and procedures,

L3 OFERATION
The BATI-N can have & blank front panel or vae equipped with three switches and threc indicators

{1he controd euuipped front penel i= j[lustrated io Figuse 2-9 — one indicalor i not used. Tahble 3-5 Hsts
the switches and indicators und describes the function of 2ach.
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Tabie -5 BAli-Iv Front Pauel Switches gnd indicators

Switch

indicator

Fonetion

AUX ON/OFF

HALT

REESTART

PWER OK

RUN

Can be used [or any desired functicn {switch is
rased 4f 48 ¥, | A dop Two specific fenctions ere:

I the HATE-W is wired 10 condral sysiem povwer,
the AUX swilch tuens the power an and off; if the
BaE-N is not wired 1o control system power, the
awitch can eonsral the LT mignal, disabling the
signal when the switch is in the OTFF position.

In ihe down position. the TTALT switch forces the
CPU 1o sugpend norimal program exccutian. en-
ables conaote QT microoode aperstion, and pec-
trite gingle-instrociion execwlion. To fesume
program execstion, returi tha ITALT switch (o the
up position ard ncer 4 Foommand froery The con-
sale termingd (providing vhe cortents of remsier B7
wers pot changed; refer tn Chapter 2 oof the
FRFF_JUTE Mirrocommyer Hondbnok Tor g descrip-
tion of console ODT commuand usage}.

It 20 expander bax, the HALT switch can be wsed
1o light the RUN mdicateor.

When the momentary RESTART switch is weti-
vated, the O agtomaticelly cormes oul & power-
up spquence; thus, the CPT pan be reboated al any
time from the frunt penel.

The PWE QR indicator hghis when the power sup-
ply e voltages arc present.

The BUIM indicatos liehts when the £ is execus
LinE MTOECETS.

I addition ta the front panel switches and indicatars, there is an ONOFF switch and a primary
vobrage schection switch, boih on the ac input box, The ONJOFF switch remuins in the ON position
when a power controtler is vsed to apply primary power bix the BALLN: L 4 power controller is nol
used, the swilch cag be vsed to wen power an and off. Refer 10 Pavagraph 221,01 for informaliosn

aboul the peimary voltage selecton swilch.
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APPENDIX A
BACKPLANE AND MODULE CONFIGURATTON

L5I-11 syslems can be classified as sither single-backplane or mulliple-backplane systems, The chee-
trical characteristics of cach aystem are quite different; bence. two sets of reles have heen devised and
musl be oheerved, These rules, which have theie bacis in Dus foading and power consumption, are listed
here and are sumemarkzed in the backplane configurarion charts that appesr later o this appendix.

SINCLE-BACKPLANE CONFIGURATION RULES
1. The L31-11 bus can support up o 20 ac leads, 1.¢., the processor has on-board terminatioon
for ome end of the bus; after 20 ac loads, the othee end of the bus must be terminated with
|20 3.
2. Thetermipated bus can support up o 35 ac loads,

1, The bus can seppors up to 20 de joads,

4. The amoun? of current deawn from cach power supply should be 70 percenl. or Jess. of the
maximuwm rated sutput of the supply {Parapraph L4k

MULTIPLE-BACKFLAMNE CONFIGURATION RULES
1. MNptnore than thres backplanes can be connecied Logeiber.
2. Each backpiane cun Bave no more than 20 ac loads.
1 Fhe wial sumber of do losds cannot be mwore thare 20

4. Both ends of the termination line must be termizatad wich 1204 ¢, the first backplane
ftast have an impedance of 120 1), and the luxt backplane nuss have a tecmmation of 1204

5. The cable connedling the first two backplenes {i.e., the main hox and expander bax 1) musi
be at least 61 o {2 fi) long: 2 183 em (6 B} length of cable is recommended for ease of
installation.

& The cable consecting the hackplane of expander box 1 to the backplane of expander Do 2
must be sl least 32 om (4 ) loager or shorter than the cable connecting the mtain box aned
eapaader box 1; a 305 oo (10 fty leagth af cable is recommended for ease of instsllution.

7. The combined length of both cuhles in a three-backplune system cannot exceed 488 cm {16
Tt}

5. If the cables are costomer-supplied, they must have a characeristic impedasce of 1240t

9. The amoeund of currenl drawe from cach power supply sheald be 70 percen:, o less, of the
muximum rated output of the supply [Peragraph |.4)

M-l




Ruckplene configuration charis are provided here to help the user observe these confianeation rules.
Firsl, one must determine which backplane configuration is best suiled for s specific application. Lise
the backplane seiector charts, Figures A-| und A-2, to determine this confipurstion.

The selector charts show configurztions that one might wani to 2chieve when eginteg with eather a
POYP-£1/03 o a4 POP-11/03L. The hackplanes are shown s vertics]l columns of quad-size seoitule
positzans; iF the dashed lines are completed, double-sire module positions ere created. For example, il
¥ou wish lo insert 2 quad niodule in modole positions 3 and 4 of the PDP-11/03 single backpiane.
write in the oplion type without completing the dushed tine, However, if vou wanl Lo insert 3 double
madule in positien 3, complete the dashed line between positiprs 3 and 4 and write in the option tvpe
in ike space allotled Lo poesition 3.

The column layaut of the backplaces makes ik easy to establish intervupi and XM A priortics of the
modules; i.e., the cluser to the top of a columi @ modile is plaged, the higher is the priority of the
moduie, Furtherutore, the eclumn fayont easily depicts the correcs placement of coble and lermination
iodules,

To confizure sn EST-11 svstam, iake the fallowing stepa,

1. Choose the Lype of memary {MOS, PROM. or cambinaiion) required fue the specilic apphi-
Fation,

2. Selezt the CPU and memory combeeation maost swited Tor the apphcation {the FDP-11 001
wses o RIXIT-RE

3. Select addibional memory, intetface, and pecipheral aptions requiced.
4. UCownt the total numbe: ol modole pesitions.
% Courd the total number of bus posilicns.

. Choose a Gackplans conliguration thal satishes e modale position mquirement, <he bus
pasizion requicement, and also provides sutficienl exprnsion spece,
[

T Enter the aption games in the backplane positions of the selecled con figuration,
& Review Lhe inital hackplane contiguration to determing if changes musl be made,

9. 1na changes are decsssary, move wo the appropriate backplane canfiguration chart (Tigures
A-S through A-B). Enter the option nsmes and nusmbers, the ac and de losds. ihe power
cansumption, and the cable sumbers (the Option Sammary Chart, Table A-1, lisiz powss
refquirements and bus loads for the £51-11 modules), Toatal the power consumption and the
A¢ and du loads. ¥ any of these exoeed the lintids specified, the modvle confguretion will
have to be altered or a new backplane configuration will have (o he selecied.
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