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CHAPTER 1
DESCRIPTION

1.1 INTRGDUCTION

s o] claser ez Uie apzozioon and cheary oF the BMET Restart Laoder, Trhis aqstiog o nended For uss aith
the FUA 1 Gl ul srncesas, The BRED 3

L servid ok gensal purpose loader For asaceseors of she L Farnily,
L wonbans feeslap doadors Tor all ecoman devives,
L provides die capabdity of loading with a “hididen cunsnle™,

» pernies stasting from several saurcss e, pushbulton, Walzhdag Tone, MODEM contiea. power 1zl
oIk,

. pives PLITT svssens an rntial progrzim lasad cazhkiliey,
L colltadng al leasl e stacting &l docssce, andl
» permite the cadiing ol o specia” weer HAW prograne.
Wiz assemed than e pler is choroaphly Goniliar wIL the apcranon of the PLP-1 ] processor witl which i

apdion is asnl.

1.2 GEMERAL FRSCEIFIION

The BMETE aplica js contéoed o quad-heipghl, extended leceth modole thae pluge into a small perijsheral
conlealter ['.':'\,I‘I:_.‘] lear. There ars Dour wergions of the BES Ya, YRE,YC, and Y. T'.I'lc_'f' e descrihed in Table L-1.

e proprergs conbaive] in the HMET3 can he loaded eathen Teorn the piocesson consale (Load Address and Stan). by
a JMT instruclion in e progrim, o by an external eontact closuee or valtags level. An 3-gen Mate-M-Lok connactor
g ouged (e the eslenzl interfee. BAMET speoifeanions aoc lizzed in Tahle -2

1.3 FLINCTICMN AL IVESCREIFTLOMN

The BMETL consists of Uwo 3asis sectionas: e Hessarl Seapcencer arncd 2he FOM,

Fieupes 1-1 shiows Gz reonnfe stad nmng. The Bezarn Sequenser fakes conact slosurss ur woafzage levels i, afer
Bleering el delyving, el nne of G Srae Address Select flp-flope. The seteine of one of the Nip-Cops causes The
zpin Lol Sequense ipMog e sel, this, o Lo, isillaes b one-snocs 2ooercals a BUS AC LOGALES TR I.0H

I-1



ladtle 11
Drescriplinn of BMETE Yersions

Dhc-orijation

Wersinn AL |
Deigmitliom Kize
DMATI YA 128 woids

£ 50 words

Crptisnal)
EMET3-YE 256 wm ds
B s73-w0 230 words
BMETIYT 25 words

Crntding onisime leanles progracos
for  seversl  periphers)  deviee:
(BRI, REIT, TN, @i,

Combains bogldrap Loder programs
ar The evdees copiained in the YA
vapgion.  pls progoms for e
WasiFons laviaes,

Canrmng hostsbap Tnader pucgrnms
for the dewness aontained o the YA
vepsion, plus the progzzm For 1l
1T Synehronous Interfaoe,

Conkring bootsicap loadar programs
far | e T J_]I'I:_'I;l_pc_
BHTT/ 0k Dhsk, ared 1 170E2II
ST Triterface,

Tahle 1-2
BMETI Sperilicnlions

Capacite
BRIETIY

BMED3- Y YO, W

Wornd lemigih
R «.':.-'I.'IE e

Wl tags roquire G

Current raquincmcnts

Lrcracing kompweiare

Humnmidiey

-2

1A% il raid ol y
U356 el vz liva

2an wnmifs, el ol

14 hirs
10 -

=5 & A0
- 15 % b

1A ey =50
2O0mAmEYir -3y

107 by 807 00

EH P TR e



seguence. The processor rogponds e the segquenee by pecfonning il wsmeal pewet dowess ol oeeer up g
Tunines. Paos 1y D THAHC-LIT SHL LTI, Fnvwesser, Lies BREET Y ooiiop 2meple TTR0000 cn (e Dpdbos Addroes |ioes
Az i pesuli, wheg she Proprae Coaner (PCY and Poocssar 3220 Wond (PSW0 are restored, the dats s tzken drom
Tocatiops 773024 26 Muonvadntily memnore svstemed or from locatians 773224026 (welatile memary systoms ). Fath
of thesy addoomses are locations within e HMETS opden, The daca from 773722 s | 710006, the $o1s foom F73426
i A, srhibCishine nopriomoe lavwe’ ol 7

Tl dlatn peind drnm TTATEE TR0 will 2 am ol gl s Sl amnn L Hs A dress Bits % ezl L, piving
aonmge ol F7A0E s 173776 The siTsel address bits ame gnable! pyoove ol the “oner St Adidzes Scles: Dipflops
wiin o dimde e (Faragraph 2070 Fache Boneeap ioacer prograne Los Ses oowenc seelings ach ez, gnd 30 is 1kis

agdocss ther iz aelected via the oflset adldress Bls

In the BMETTYH, sorse of the loncsirap Ioader pogrons bave o staong eddresses. The el addrees

inzaraicilly selects arit cen d e second addeess selects th ool spoefied o e santeloegisern, See Asendiz
A T levies gtertiong asldresses Tor all vesions.
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The Folloanng sequensze of cocrationes wacld ke typical :
L Cle-se extzenal switch and wait for saiceh Nher deliy.
- Amsecl AU T L win Bons,
. Amgeor [M L Fer &omgs 1han wait Boms
B Dpop AC T ol aseers addoess COREE
Walt Foar [MIT 22 Sish,
The processir qnlers powveer-up noalise.
- The HMST3 TR IR SRR H R e retei ol gelelress ?33034 o7 77224 gned asscrts L73XNN '__1-]|_|5 the 5-hit
vl el zibelmsss T the i s,
- The progseasng pesd s leapicen TTR0LA o T2 A whick i alweies UOOAAN [pricemdty el et
- I'g processar fetshes the resy imstroetior =rom g UM o address raogge: 77H000 779

3
oinc, the bootserap loader prosran corgined in (ke BOM bgs comizol, (In the B
PR L LA e tgares, Ve PSBY s Petched beloze ke 100

T Tsom tis
M-t 1055 aod

i poser-ap o mmups wodk in the pomed snannsce 1P anoactnal posssr Sl ocsu Soog wolatile memory systea. she
poacr-up fvmpsss in he poocessor ars sal I 17224 Domng peasstap s srocesser wil Brtvh B 1732240500
combinatizn of address Y7224 and no cxtomad linee gwseroesd owill causs the MMETT eotion tooassor! e D25 a
default case. Taus, in dhas cascs the offset addoess selecwed forlne 1 2cocnes the bootsiraz Joader cald or poeaser Fail,

If am gorpad poess $3il ogcars iea peareolaclle eegrmore g sdemn, the R TE aption does nohfr, qed the pesater-clomen

Coata 12 read Tromn the BAOM on twas bevies, Address aizz 7 shroveh D ozre poeseat 20 all tiooes via che bog ceccmens,
Addiess Ior 912 goneratce on b msdale, AQ R alwaes ez prio e a read syoie. The aettiag of A elnezs the s
Fere ey a hiobding vegizter 2ed simuZzioeonsly changes the 2ddress o eale e seeord Bvoe oo che oupus 2:mens,
Aller & detay of alwal 200 s, the aulpel gabes a:c enablzd and e ROM dara i 2laced o0 the Unibos, S5%YH s
wnieried alows PE0s laver, comipletiag e read evele, Fozoie -2 illaaccaics memsry read ticning.
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CHAPTER 2
INSTALLATION ANDCHECKOUT

&1 IMSTALLAFION

Mormally e BMETY Restart:Tuader §s installed a1 e Facoare asnl ro Further msallanine reguired. Howewsr, it
thie aption i added 4o an eaisting wetem, it may he OeCEEEAW L et wirimpe o rrale the A0 10 ané D L0 sigenls
aviglaie. These sipma's s prowided on e POP-1170% and POP- - s povegsara, ad o the DOH LB, Oin tke
PU-LEAS, FIRP 1020, PDP 17535, POR-C 100, ardd the DDA i is OOCoszary o snspre it “ae S0 glor
cuntairing the BMETE has BUS AL 10 and BUS TIC 1LY wiring availble 25 folloors-

Pin S 10 BOIE ] on BOAFL (8% AC LN
Pin SN 1o BOIE2 o BUARZ (IS IIC Lk

I dhe whing §= got pocicnt, it spust By adided b vind-wirivg g g wire eo'oe v Tezers Erom thas ol galsting
backpiane wirng.

NOTE
The BAET3 upiion must e on the CPL side of any s buflor,

LT Start Address Selection

Fach of the Mo extemal infe lave viccwits Das an wsoginted sddiess whicd must e specitizd fio thal ci-oudl o be
addrossed. Each address congist nl i fxed high-order poction 7738550 uod @ loosoder porzion {Rits & Lkronzh 1
fhen ds seleeted v nddiag o culing diodez (Fimere 17, With the digde im, 2 1 s phiged an e Cuitbes. Wit the
ol oue, a 0135 plnced en the Lnibuz, Wihen alling Godes. a hvwewaHaze iron shenld bz msed and sine shoutd be
Lakan orith the plated oo ling Ralea, 5o har he plating i@ oo led From che sarning e by the heat. Tas diodes
(DK type BRT np [N3G08) should be pasitivnenl 50 thar i v ot toweard Lhe zold fingers of the module.

Appondie A lisls srarting ad dress for varnms deviess used with lhe DME73-YA,YH, ¥ and -¥T) Bestzrt! Loades.
1he thiee rightmast digits o the address zepresent the low-snler portion 1o be selet lad viz diades.

Ihe dizguestic program for this option conksdin ; Listing ol Lhe [ooder progs-ndn the somments pomion of e Thita
Lompan: section. Thac dlagosis will be aplinsd o coatain the stiring adilieses snd Listing, o Naonre wiriscinns.

b



EIT B—, EiT 1
" "‘a.

1;11**
LIHE1—I-'lri;-F el Lo

e o

"l'\ll_'II:II.II-EE |

¥FYYTE !*T

LikL 2 - o wle o

H-FIK
MUTE-h-L0 COMMECTSA

EIW ST KOl E
0 oa=iy

biwnre 2.1 Lxtecaa Lberfwe Civscin Thvcle Matrix

20T Jummper Szlection

The RMAET rmonlale zontias thiee juitpers that ars mscka? witk the ruemerals 12 and 30 Jurapess | and Zare uscd

i cinpenzate For differences between 1he POE-1T020 aned 18535 mnd all ot POP-TT Gaanily goccesaoa, Jumpe L
shomld be installed when the cpion G5 vsed with eichar the PR VAT ar the PDPLEO3S. Juneees 2 shoaid e

inaralled For uze with any other presmssor 6 the FDP-LL Gonile. For the WAV, pwesa D iz alaave instatled 2nd
jrrapar 2 i alwaye romoved. Fesistor B3 is 2lso remaved on ke BMAT3 Y2,

Twrigpai 3 controls ascess 10 an extea 128 weeerds of RO When this furepes iz ool sddional addrosaes fron 7735400
tin TT3TM hecoroe awilable, oy the BMBTEY D, 50, amad Y1 wersions, s jusnper is abwave oal,

2.1.3 CPU Addros<dng with Yelutile Mermory
When this oprion i owwed v oonpoles wa wlzrils memony, the powse Sl imp phines el e jumpered Lo
T13224 W uuiumin g eheading ik desined.

Fora POP-110+5 CPU, install jumpses Wo, Wi, 2ed W1 on e M8 100 card, Th will provide znaddeces of 772224,

For a PDP-1 140 CPU, canrcet juimper W7 on e M7235 hoand Sor oz Biazne L This jurpee sl goowde a2 addaess
of TYA2ZKE, The Tosr toas dagets are joeded By juapes 4 aed 2.



2.3 CHECKOQLUT

Lhe cliagnostiy propram For the BMATS option is MALNDEC-] 1-DF BMU:L, This prouram stures with u dialegue and
1 edlt-cotplanatory. A2 new ROM programes are impleme nted, chis dizgnostiz may be moditisd. Howseer, the hasiz
version mey e used an all aption varistions a5 long as che vscr visually checka the BOM dute follewioe the first zass,

The dispnoztic conraing e instrocticns for dsz oown aporacon. The apenine digkogas establishce sdvich option
varistion (-4, -¥ DB, ere.) is being teared.

b






CHAPTER 3
PROGRAMMING

Thit deviee is a Brad-Only Memory sl rpuines oo progracenir g, Hiweser, certaln Taztors muet be considarcd in
arstom propranuming s the follovdny, parapraphs explain.

311 POWER FAIL PREOGHAMBMINI

With the BMRTE oprion dnstalled, fhe soaveralisn ) prserep rod U iy esvire medification, depending on the
bootwerap used, Lse of the exterma infeclive zawses Lhe prwer-Gail sequence in the CFU when AL LO iz dececred
poine low; the powes-up a7 propram s nor msed, aned, therelae, ol sl

This 1= i @ ]'.-rr_lbll:_'n whern i |_'h|'|||'x-'1'.'||'| lepael w it coume and? cwe-writes Locabion 24, becsoss ths mowe Progranm Wil sed
up the powes-Tial rooiine, Howeder, il e wew geopram deed oot reload lacation 24, the nex: power Bl seqoenge
Cutine e ceal powell] Gind 1the powar-wp reseass: arogram instead of the power-denn couries

Ths condition can be regolved by ihe power-fall roviine testing this oplion with any DATT feclivelion. The
combivation of chis oprion and o real power-tull will case the IR o p=eloen inoa woesal pianner. T
combinatior. of this cprior. zred the 2xlernal intecfuce acrve {eznsive the AD TO wd roap )00l canse 4 nogeatister:
devive rap (e B3Y M) 10 lovation 4,

MY & 5,858 . TRAF CATCHER
CTR W
TAT FHr 17300  DEW BLINE?
N

25 pilgLY HPRRLTE A :REALFWRE FAIL

(3AYFE ROAITINE)
15 HALT
Bwamyrle 1

Tle alwive frogmann warks bacause this op o gees 'hlad ™ fwdll ool recaoy S5YM ) when 1L Laz baen activated hy =
exlamial interiace signa’. This zoadition centtinnes (rong Lhe asgerien of 32 DO wai] the relaass of D0 TOL

3.2 REGISTER DESCRIPTION

Thers are ro regiscess inochis donee, Theoe aee foar Nip-Neps thal et fie Toaded Do dlgoostio oorpeesas bal ey
canoot be szad.

3-1






CHAPTER 4
OPTIONS

4.1 USEE CUSTOR PROGEAM FOR TR [IMETEY A

Two wiched circuit positions on the BMETI-Y A boacd provise anoexten 238 wo-ds of BOR. To 2dd this extia
IMCICTy capacity, Jumpst A masc be cut. permitting addeess recopnition of a2l 255 wonts,

Figwie 4-1 ix a seaple ROM poogran data sheel that zan be helpfal in progranming the BOMs. Cclumes 1 oaed 2
coutain Lke PTIP-1 0 prograns Naong. Froon che addezesz daiz onocolunn 1, the BROM ctacting sddoess can e decermined
wid the affser dindas cur (dicds = |; e dende = ). The deza in column 2 most be expresscd e bioary Foon s i
columns 3 acd . TMale diat kyee |l neoved Looche e below that of the odeing crone ) Tae il binaoy Gigits for
cach byre are then hiiled lato columng § and O wnder e BOM B znd ROM A headines. cespeorivzly Coluemns 7
2ud B contain he rzsnling ROM addees: o bivasae and decimal fenm. rezpectively. Coluan % consists of Zour
crbwnng ol decimal aillzeses, distivenshed by the corliearation of the 2 MSE of the binaar address. Bzch prezran
Galz sheet corvalus 689 BROM locatlons €32 word. ) hecce Moe shesos ass ecevired to cncode sll 125 oeoeds.
ThersGae, cnly tme b the Gaor suheoiospres of decien] wgdilreszes acioally appliez for eacl gheer, aud the ozher o ee
shiwld Le cposied epl i weeil sonfusion. The 2column check 0 b=ieeen colwmms T and & cae Seowied Do sheek ol
Furpises, e, shegking eft RO s they e blasled.

A blak propram dac sheel i incloded in Chapoer B to assist che user in propramoing Hee tead-only memers 02 e
115 e

Custormiess who wesh o crcate e oo prograns san purchese PEOMs 1om inceacated eircuic vandors o

distiibucms, Swng distohotars have progtzmmenp sapebidinee so that proprammwed FEOMs cen Be purchased. 'Th:
Maldovwine PROM: have hee: foond acee prabile:

[nteisil type 5603 A
Monalithie Menso les Tne. ype G300

The Molloweng PROM: have oot heen eamd but aceonding o the manufactoeecs dats should be acceptable. Any
PILOOM con i speasilied o T "“piv coanpatible weah the TAERT™ shauld wirk an ths apolication.

Silional Seanicondwgior [ype DM AT
Bipmelive vepe HIH6
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CHAPTER 5
INTERFACE

The exterrnl inlerfice consisls of Towr separate hegl-limpedaiee secenvers with 4.7-kilohm cegistors in sctes witk cuch
mie. A =05V seeiee B2 armwlded tmrough 10 kdebms to Faedlitare fhe use of eontect closuee:, 1o carerool intecice

alan zeceprs angle-snded voltage lepots. A slgnal of 0.5 A at -4V o @reacer will cense 3 Restort sequeree. e
raxiiivan peomisginke inpot ia 225,

Thesz inputs are fleered with BC necwrorks and Selunits criggees and Jave o time deday ol aoprosimaesy 10 o 15
ai. The sagnal rust ceinain for &t least 130 s, Orly one cxteeroal ling may be accive ot a lime; Dwae or mwre selive al

Ciz time of the sample will caase a race condioon witdl oae wins, but the cesuld wd®l oe indetzrminats.

Fhe interfce cunoector i an E-puz male Mace-N-Lok {DEC Port Mumber L2O5140010, Five pios (DR Farg Mumber
12137 R Y aire recuited For connecteon-<alaced a5 shoom in Figoes 2-1.

54






CHAPTER 6
ENGINEERING DRAWINGS

Thiz chagptes eomtaine the d-ghect cngmeerivg driwing of the BMET (1LCS-MET30-0% aned o blank program dain
sheat Zor uae in progmammine e cead-only rnernane of e iolica, Lise of these Siosts b cdeserined in Chaptes 4 of
Fiis reanmzl

G-l
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APPENDIX A
DEVICE STARTING ADDRESSES

BRiST3-Y A Starting Addresees

Addacos Crevies Trpr

TG EE || DECdisk

Tr010 BE Il Dizk

FTA020 Tranafcr to addsess conrained in swicch roplatc

7730540 T BECtaa:

773050 TH11 TEECuagtans

73100 FP1] Dhsk Pack

13144 B2 Drisk

TEX0 KL11/0aC 11 Coaanle TTY Reado

T30 TAT Camette

Tl PO Papee Tane Feador

EMATI-YE Starting Addresses

Addreas Davice Type
TII0C0 FLLLLBS05 B8 Digk U pit zooe)
LY FLHEE SN IS0 Digk {Unil specified inswilch regisien)
TE0ET TE P TFsk (Thiil venn
T2 REC 1Y Thuk fTIniL spenciiied in switel regisler}
Tr0T0 Tr11 DECap:
TG W11 DECimaptape
Tr3136 BF 11 DECdizk
TrEs0 BHI1TU b TG Tage Dhiwe
Tz RC11 Dizk
TrA230 BH | | Doree Conalneation (Tait zero)*
ErEpEy EH11 Device Cornbivation (Uait seeefied in sondeh repistec)
EEE R FEH11/RPMM sk {Unil 2=n:]
AL TEH1T MM Dhigk (Thnil specified inoswilch regisier)
T34 Frapsier Loagldress copdainsd in swilgh repisler
X KIPLT Chsk Pack (Lot wepo)
TTIAAZ BIi Lisk Pack (Unic specificd jn switzh oepister)
TIE510 KLE]1/DLLL Consale TTY Feade
TIEN TALD Casaptte (Unic zero)
EERP=L TA L] Casactte (UTnic saceibied in sonoe sopsted]
3620 PC1| Papor Tape Reador

FIF e THO2{TULE 5 ssdecied, tie value in the consels mAzch regixler 15 the position of the
THOZ2 vn e BE11L. instead of the unil numb=r on ke TO 1S Gve. The save ueic nuciber
pevdiben oo UL LS L dd anill T 2 apa.

A-|



RT3 YL Slarfing deldneses

Adclres Deviie Tvpe
TTA000 F.F1l DECdisk
TT0HI0 FELL Thiai

5020 Tranafce to addiess contaoned in switzh regiscer
3030 TCI] DECa e
TG ThM11 TaECmagmape
T30 F.P11 Diak Pack
13144 RCLI Enzke
T2 KT Contele TTY Reader
T¥I2E0 TAll Camerte
TEA PO Taper Fape Reade
FE T Synehrennos Tugefze

BKIAT3-Y D Starting Addrewses

Aot drese [revice Type
L Trznster 10 addocss contadned inswilch repister
TTL4 1C1T DECape
TTMM EHT11/RI0A [sk
TrAsad LFER20 G0 T Tuierfioe
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CUTOUT OM DOTTTT ek

Reader's Comments

BMETY RESTART/LOADER
EK-BRI4TI-TM-{H4

Your comments and suggestions will help us in vur continuows ¢iforl (o improve the quality and wsefutness of
wur publications.

What is your reneral Teaction o this manoal? I your judpiment ool complels, ascorale, well ongamzed, well
written, ate, T I it oasy to wac?

TmaT .=

What features are most weefol?

il ———— — o —— L r— —

What Faults do yvou [ind with the manual?

——

Cuzes Uds v satisty the need vou fhink of was intended 1o satisfy®

Proes bl selisly pover necds? Why?

TR rETrE P

S — —

i — P T Y AT T e R RS T e T L

Would you please indicate any factwnl emrors you have Tound.

Pleis deserbe your posicion.

e o e

M Chrrpanizalion

BTl e D parlenent

Ciry State Zip o Countty




- —— — —— —— —— —— Do Nt Tear - Fold Hooe and Scaple — — — — - -

FIRST CLASS
FERMITT MO 33
MAYMARD M AKY,

HUSINESS RELY MAIL
NO POSTALGE STAMP NECESEARY IF MALEL (M THE UNITEL STATES

Tuclape will be pail by:

Drmital Equipiment Companilien
Techuical Docunaente tion Deparimenl
146 Waia Streer

Mayrrd, Mussichoaeus 91754
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