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- CHAPTER 1
- INTRODUCTION

1.1 GEMERAL N

The LPYL] is a high: 'tpn:d,-‘hn: ]:rnntm' s;,ﬁ,tuﬁ'x upm:ln far the I.ﬂs-ii thl]lﬂ&: " REMOCGIMPUTESS.
Tweive LY |1 models define the type pn::ﬁf m;rph-nﬁ’a-n,ﬂ PEATRACY: [T - Lht;[&}‘mttagﬁ Printer
types include the LAI&E-DECprinter, an LIS Tive: primver models (uppersine feiters anly, and
both upper- and lowercpse’ 1eu¢rs}. Ezl:ch LI'"JE F!".II'If-E-T aystent inelides &n: *EEI 1‘-1 huaniaﬂ-thput:hlt nler-
face module (MEDZT) that phlss into any LS1-11 hua—ﬂruﬂumd buckplune, & peimter; and an interface
cable. Printers are show in Figyres 1-1 (LPO, 1111: priiter) and i 1 (LAYRD Dfﬂpm‘im}

This munuel include: m!‘prma&mn for instadling and prc:grammmgtnu LEVIE. ﬂ‘ﬁu!]iyi mfarmatiun is
privided for the LPV L intarfice only: refer to the appropriste printer manusgl LLAEHﬂ o LPOSY
supplied with the LPWEL. npmﬁ far dv:tmhd informadtion oo the printer.

51 OFTIONS ' '

121 Guneral ' '
LPV11 printer s-jrs're:msnmm'm.t&hi: in tm:Evc freodels. A list of LBV m-::-dn’ﬁ s prﬂh'lﬂﬁi iy Tabie §-I.

Tabfe 1:1 * LPV11 Optien Sumwnary

Optive No. | Interfaee - Primary ] P

iMlodel) Cahie® Power Mol - Dresérigtion
LPV11-PA -BC118-25 FISV, 60 Hz LAIEG-PA |B0%:hars
LPVI1-PB BC1I3-25 330V, 60 Hz LAISOPR | printer, 132
LPV!.PC BC118-23 ANV, M H= CLAISOPC 1 eolumn, upper- and
LPVIL-PD | BCHIS-25 20V, 40 He LAIROPD | loWarcuse leters
LFY11-YA T-11212-25 P13V, ¢ He LPQs-vA A} o fmin
LPYIiI-VB T0-11212-15 23 Y, & Hz LBps-vR TFinger, |32
LPViL-VC TO-11212-25 115V, MiHz LPOS-VC coliinn, uppereats
LEVII-YD T11212-23 20V, 50 Hz LPS-¥D letless

EPW1I-WA To-11212-25 L5V, 60 Hz LPUS-WA 240 Bipe /min
LPYII-WE TO1212-15 230V 6D Hr L.POS-WH orinter, 131 column
LYW H-11212-25 115V, 50 Hz LF5-WC upper- aad fawer
LPY11-WD T-11212-23 230%, 50 Hr LI35-WT caze lesters

A2 s (15 M) antecfuce cable & supplied with cach option.
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1.2} LEPDS Line Printérs

LPOS printers (Figure 1-1] tse 2 13Z.column, 64 {LPY11-VA, .VH, -V, VD) or 96- (LPV1 1-WA_
“WR, -WC, SW D} character rotating drum, and soienoid driven hammers to print characiers. Chavac-
wers are transmitted to the LPQ5's print buffer upder program ecncrol via the M302T interface module.
The LIS print beffer stores up to a 132-character-lins. Each print cyéle is initiated by a terminating
characier. Terminoting characiers mﬂ!uda careiape relurs [CR), line ferd {EF), and form leed {FF).

Pricling reguires iwo revolutions ‘o the drued. Cldduuumbam! rd. uwru-uumﬁ-:m:l columny gro
printed during alternate revolutions of the drum. Cireuits in the LS scan the print bofer charucters
stored for a line in sknchromization with the rotating dram, Each character is printed, as appropriace,
by driving th:. hammer for those edd- or even-numbered cofumps in which a partiowlar chacacter
appears. An inked tibbon ELt'u;E 'pu.p-m' puss betwect I:h'.‘: drum Bmd ﬂ'll: farmmens, and thws the charasters
e priclaed. .

Note that [LP)5 printers iFr:- a'-'adla.ﬁla mth T.Lpp:rc:.&n ]#tt:m mﬂ:r (6. char :'fl:t::r 5ot} of wpper- and
towercase letiers (96 charactor m:tj ii:pmdilng UPon mrﬁdﬂ M] mﬂi.‘ia.‘rs ﬂ.ﬂ: na;‘mhlﬂaﬂ printing memecrais
and punctusticn marks. - : . -

1.23 LA1IRG DECprIuEer ol v

The LA180 DECprinter inctuded. mt.h LY li- Pﬁ -FB. -PL, and.aPﬂ maﬂm 53 'f:e::-staﬂ ding, Jedes.
taktype impact prinver that 4 ‘capable of privtng a maximem of 132 characters per line, To initizte a
print cycle, a line tersminater character {LF. FF, or-CR) i t:qmr:ﬂ,_ The printet contaies 3 236 by §
cheructer buffer which stores printible and nun-prtrtu'l:r]:: charecters. This buffer is Josded character-
by-characier via the LPYi1. interface under program conirol. Aflei each J:hahcitr Is slored in the
buffer, a read Function is performesd to determine if the character is a line termibator character, TF it is,
the characters siored in the buffer are printed; if # i not, the next characters are input undik the
compiete line i stared, ax I.miit:ulﬂd- wher the line erminator t:hata:‘:hi;r i-: r::;:::i‘-'il:ti wnd stored.

Each character is I*a.nsfﬂrrﬁ m the pnut.ar as | ps:allei “T-hil ASLH p‘tus l:rp-l'lﬂnﬂ parity code. The
printer is a hlﬂ:h-ﬁp:ﬂd dot matrix printer that prints at spmr.!n. up'to. 180-characters per second. It
pmdum a hard copy ortginai plus up tp five duplicate nupms an tractor-ditven continucws farmas,
varving in width from 10.2 om {4 in) to 37.8 em (14.7/8 in), The#verupe printitiy speeds are 70 fines per
minute on full lines, and 300 lines per minute oa short tines. The pridler responds oniy to codes
representing the LA 160 character set and six commend characters, All other codes ara ignored. Refer
to ihe LA R0 DECprinter manual supplied with the LFY11 option for detailed printer informaiion,

1.3 SPECIFICATIONS

131 LPY1] Interface Module (MS027)

The LPVE] interface module can be installed in any LET-11 baue structured hackplane. Standard devico
and intertupi vector addresses are factory configered. Non-standard addresses can be configured by
the user by removing and/or ingtalling fumpers an the module. A 40-pin connectar (1) ellows the user
ta comheet Ehe moduls to the printer via an appropriate ceble sumpied with the TPV aption (deflined
i Table 1-1).

Size

Heighi 13.2 oo (5.2 int

Length 228 cm {85.9 in}

Width 1.27 et {0.5 in)
Environmental S 1o 507 C (&0 to 122% F) with a relative humidity of 109% to 95%:
Opersting Temperature {no condensation), and adeguate wirflow across the moduie.

When operating at the maximwm femperatuee (30° C ar 1227
F}, airflow must mainiain the inlet-to-putlet 2ir temperature rise
agross the moadule ta T C {12.5° ] maximum.

I
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Backpiane Fianing

Fawer Eeguitemneis

Storage Temperalure Runge =40 o 66° C (-4 1o 150° F)

Refer to Tahle 1-2.

+5Y £ 5% 08 A {14 A masimum)
~ Table -2 LPY11 Backplane Pin Utilization

Modele Side 1 (Componens Side} Modude Side 2 {Solder Side)
Backplane Siypal Backpians Sigagt
Pin Mucmude Pim - Muemanie
AAl AAT +5V
ARI © AR
AC] ACZ GHND
AN A2 +12V
AF1 AEZ BDOUTL
AF1 AF2 BEPLY L
AHI : AH BRIN .
ATl 3N AT BSYNC L
Ak CLE OQUT AK?2 BWTBTL
ALl CLE IN ALZ BIRGQL
AMI oND .. A2 . BIAKIL
ANI S TOANDY " BIAROL
AP! AP? BBST L
AR AR2 BCMQIL .
AR] _ . AR2 BDMGOL
ATI GND ATZ BINITL
AL A2 BRALLGL
AYI AY2 BDALI L
BA Ba T +i¥
BE1 Ba2
B B ELTN
e Bird. )
BEL BEZ BlaALZ L.
BF1 BF2 BDALLL
RHI BH: BOATAL
nit GND | ~ BIZ BDALS L
BE1 D BK2 BDAIGL
BL] _ ' BLZ BDALTL
BM1 O D BM?2 BOALAL
Bk BN BDALGL
BFY Hp2 BDALMOL
BRIl . - BRZ BI>ALILL
H%1 By BDALIZL
BT G D ATz
BILT1 " BU?Z
BYl +3 ¥ BY2 BDALISL
NOFF

AK1 amé ALI are comnected tageiher by the LSE-11

backpiane when the modnle ks plugged into the back-

. -plane.

1%



1.3.2 Icierface Cakle
Type

Length

1.3 LPOS Line Prinder
Power

Printahle Eha.nmu_:_rs' '

Sb-characier sel

Type

Size .

Code Fun_‘nar': .
Characters Per Linc
Cheracier _I':fru'm Speed

Printer Charactéristics’ -
Formgt

Paper-F exd

Baper Slew Speed
Frint Area
Charagter Spacing

(horizontal) -

Lime Spacing

Line Advance Time

Characher - -
Synchromuation

e S ST L T L . S . S A B T S T T R S L e i i A SRR A L EAEE . M EER

BCHES- 1'.11 OF ']"ﬂ—] 12 IZ 25 d:,ptmdmg on LP"f’II ribepcl =t {']"aTJ-lt
LD . :

7.62 m (13 ft) maximum
115 Vai + 10%, 50760 Hz + 3 He or

2 Vac + 1*]‘.5:-, 30 /&b Hz:f: 2Hz
T W '

FPTESFERT (] ¥, -, Fﬂli-llﬁﬁ‘} BRrre=rFRABCDEFGHI
KLMEDOPGRETOYWEYE [N} "

All of the above plus 2 throogh z @ ~

Open Gothic prine

Typically 0,024 cm (L0295 i) high, 0.065 cm (0,063 in) wide
ASCH

132

6d-Character Deum 1200 r/min

96=Character Drom 500 r/min

Top-of-form econtrol; single ling advance with suloitaric per-
Toration step-over, and Carriage relutn. ﬁ..ummﬂtjr: verlical for-
mat concrol is optional.

One peir of pin-feed tractors for 1.27 em (172 in) hole center,
edge-punched paper. T

5.8 cm (20 in) per second
33,83 om (132 in} widg, leh Justified

0,254 £ 00127 em (0.1 '+ 0,005 i) belwern centers, maximum
possible scocumulative error for normal spacing is 00254 cm
¢0.01 in} per 30- or 132-character line.

0.424 £ 0.025 ¢m (0.167 + 0,01 in} ot 6 lines per inch; 0.3175 em
(0.125 in} at ® lines per inch. Each cheracier within £ 0.254 cn
¢0.1 in) frem mean line through character,

5 miz muximum

Yariable refuctance pick-off senses. drum position,

1-6
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. f‘x.

FPhysical L]Iamﬁttﬂaatlm
Height
Width
Dwepih
Woight
Bibbom Charxcoleriatics

Type
Width

Length
Thivkness

Prper Characteristics
Type

Width
Weight

Environmenial
Operating Temperature

Humidity

Frini Raley
LPS-¥A, -¥B. -V, -%¥D
{64-character drum}

LPOSWA, -WB. -WC,
WD {96-characier drum})

134 LA1RS DECpriater

Power

Prinlable Characiers

Code Format
Nim-Printable Characters

1.t4 m {45 im)
{1.E1 m €32 in)

056 m (32 im)

150 kg {330 L)

. Inked-rall .

38,1 em (13 in)

- H28E m (T yd)

0.04 gm (G004 in)

Slandard fantold, edge punched, 27.94 am (11 inches) between

falds.

16,16 cm $o 42.55 cm (4 in to 16-3/4 in) 15 {b bond minimum
(single copy} 42 [b bond with single-sheet ¢arbon for up o six
paris {muitipic copy}

15 Th boad minimum {dngle m;l:,r} Lo
12 ib-bond with siogle-sheel carbon For p 1o w{ paﬂs 11:au'n!_|.pke

copy)

10 to 32° C {50 10 9 F).

30% w0 YR ine condensation)

300 fime /min

240 fines/min

O0=i32 Vag or 180=-204 Vac
S0 or6l He £ 1 Hx

400 W max (printing)

200 W max (idie)

% uppor- and lowercess character sel (7 X 7 dot matrix)

+l—;.-"'3123455?3?+r{—}?EFrEEULF'EHT A MRGFGRST
LYY LS 1™ S abodefdhs Jh TR ER 0T ey zfl}-“'
|u#.;-\.-'i.-'; '”'F- . i

ASCIE

. 8Ix comwhands: BEL, BS, LF, FF, CR, DEL

-7
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Mumber of Charscters Per
Line 132 max

Type of Character Transter Parallel (7-bit plas parity)
Printor Characteristics
Print Cycle Speed Up to 180 churucters per second

Line Printing Specds 70 lines per minute va full line
30 tines per minute om short lingy

Print Size 0,254 em (10 characters per inch) horizontal
T e s 0.233 ¢m (6 lines per inch) vertical

1.4 RELATED HARDWARE MANLUALS

Tile - - ' Pacument No.
1977-78 Microcomputer Handbook?* I:'_E 07248 53,77
BDP-1iV03 System Mansal® - FK-11¥03-TM-002
PDP-T1TOI System Manual* : © ERA1TTO3-0P-001
LA1SD D ECprirer 1 User's Manual® FR-LAIED-OP.02

(for LPV11-PA, -PB, -PC, or -PD Users}

Datuproducts Corporation )
Techpical Manual, Model 2230 Line Printer. Volume 1 and Volume 2 (for LPVI1-VA,-VB, -¥C,

SND -WA, -WB W, or -WD users),

*These dossments can be ordered from:
DHGTTAL EQUIPMENT CORPORATION
444 Whitney Strest
Morihborz, M4 (1532

ATTENTION: © . COMMUMICATIONS SERVICES (NEZ/M15: -~ -
CUSTOMER SERVICES SECTION

-8

R L
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CHAPTER 2
INSTALLATION

41 GENERAL ' :
The LPV11 printer optinn van be. m;;LaLk:rj in any syseetn in the LST-1] *ﬁmﬁ}- mr.:lu&mg LSI-iE Ca-
punent systems, PDP-11/03, P['H"P-l!"-fl:l! and PDP-11TH3 sysiems: -

Enstallation tnvalves:
1. instalfing the LPYI1 interface module in the 1.81-11 hagkplane

2. Tnstalling the printer. fconnecting ac power snd conpecting to the E5I-F1 dystem via an
interface c::bler} _

Euch interface module is ghipped From the [actory with 1um‘p&=rs— Dﬂnﬂgu.r:d for stundurd DEC sall-
warc-compatible) device and imterrupt vector assignments. It is noremally not aecessary Tor the vaer Lo
vonifigure sddress or veelor Jumpers uhless special device and/or Inteyrupt vectors arg desirsd. The:r
can be configured as directed in Fﬂ.}ngﬁph 2.2, The faceery (or u&ar‘} cﬂm}gumd nmﬂ'uje ¢an be in-
smi.‘n‘.:d as directed in Para;rapb £,

CATUTION -
Muﬂlles st b installed or removed ondy when de
.power is removed from the barkplape.

The remaindes of ¢his chapter containg spedific instructions [or configuring and ingtalling the LPV11
interfice odule (ehieck jumper configurabion before insteiling modole), und insigling thé printer
(LB or LAT0). u:"m_lly those procedures dpplicable Lo the specitic oplion model (type of printer).

2.2 CONFIGURING INTERFACE MODULE JUMPERS

211 Geperal

LPV11 inteciace modube jumpers aré locnted as shuwu in Figure 2-1. Faclory-instelled j ;umpers RN Bbe
remaved by carefully cutting each end cldse to she printed sifcuit board. Nele that factom-instaiied
jum’pﬂ[ﬁ have W numbers nesigned. Adjacent to each I'acmr:r—mstaﬂadjiluan location are wite-wrap -
pint allowing a vzer to reinstall 4 jumper previoosly tgmu?:-::l The remaining jdmpers (ot Factory
instelled} can be ingigfied umg 1he deuagnan:d wire-wrip ping, Dot in Figure 31 TEpPHEEEn] s ite-wrap
plml a Ene connecting o pair of ping shows the elmr:{:al connection that must be wirewrappad to
insert (hat jpmper,

. Pewte

Sumper F+ (Tactory instpiled W6) and F- dn npt
_have associated wire-wrap pins. These jumpery mast
be installed by sebdering and removed by cuttlng or
oaschiering
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322 Dwevioe Addreas :
The LPV 1 i Tuckory-configured for device eoitrol fstatus reginter (CSR) addnm tqﬂﬁim I?TSM TI:H:
datp buffer repister (DBR} is alwavs the mnf’gm&d L8R atldress +2: 1hus, the supndard - DBR addieis

i 177316, If more than'one LPVI) option is instatled in the system, ot if specinl deviee adtregaos are

' l:ll:-mnd mum atd for mmll ]umpm {one Frér l:’a-l:h E‘SR ﬂddzess bii}l a3 d‘}ﬂ:md in Figu::'ih

BHE @iz 13 g e e W M 07 08 06 o w3 . gr o
BEVICE ADo HERS " o R I T T - T
- romsasr 4 ! 1 ._ T f a2} oan J:ng Ad | oan ﬁ::' AL | a5 J.l. L I o,
|nANK T SELECTER e . J : fr=isgm
 FALTORY B n " R 2 [ R i 1 a 1= LFDE
CONFIGERATION - . . [ - o
LS = 1R i . l l
LRDE = 177518 '
. we WE Wi - AmPER - e
. . : : . TEASTORY. INGTAKLEDH
1=INFYALL FILOGIC AL~ : . .
A=A NI E Ll (108 A= 1
15530
Figure 2-2  LPV11 Devies A ddress Formnt and Jumpers

13 interrugi Vector Addresy
Tha LPVI1 is factery-configured for an mtr.nup: vector address r:qual to 200. If m-:rra iftan ome LFW [

option is installed in the system, or if a special Jnlerrupt vector address i desired, remove and/or
instid] Fumpers (one fﬂr <ach vector addn‘ﬁa hlt} ag ﬂjrﬁtﬂi in thllrc 23

HTS i 13

m BB-. 03 - ~495 & @ 4r 0 m T
WECTOM Al )
“"fun o va v s fvm el ugpval oo oe
FaCTOpY 1 l i ££ ll
: munadn.ﬂﬂm ] A I K IR S ] L
R
AMPER e WIN O WIF OWH WED WS
[EIET T L T AFACTORT 10 AL L B0
Bl AT =L P 4, 1
1-9nk
Figure 23 LPV11 Interrupt Vector Address Forma, and Jumpers
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LId I.'Jpnm:ul Featnres
Optional jumpers ahier LPV1L1 operation for s[m:t" ic !‘unmuma} purpu.r.&a I‘hﬁa fun-:uuna. a.ml Haedr
mmatﬂi Jumpers are described as followy. C - :

'ilns Reglg Tn:ung Jumpﬂ- D f‘lﬁ" L) is I&r.mr:.r-mstalln:l 10 defay | thl: BRPLY L h:u.a signal- tlmmj; for
LPYET use with TAISD printers. ls u:mred this jumper can be remaved for uge with Tuiure prinlers;
however, the LPOS will function i¥ it ts left instabled.

Uppercage Orly ~ Jumper WT i8 fagiory installed and jumper T is not installed, enahling upper- and
lowercase tetters ta be printed. If lowercase letters afe not desited, remove W7 and. install jumper T.
This will cause the LPV1] intefface ta transiate alt bowerease lelvers fo uppercuse lerters belore trans-
miggion to the printer, This festore will allow printing files configured for 96-character printers on 64-
character prmt-zrs with minimum software overhead. . .

Do not configure the module wlth both § mmpers W7 and T inﬁt.alkur_lz
Farity - Jumpers W3 and F select the desired parity mode. The LPYEL i fﬁmarr—:nnf‘g.ued with WH

instalhed and jumper P not instatied, enabling parity bit 07 to be transmitied o the printer. Lnn{"g'u'c
the patity optiom desired as foliows, )

Purity Orption Jumper WR Jumper P
Normal parity bit © T Inmalled " Removed
o parity, hit 7 low Removed Removed
Wi parity, bit 07 high Removed Inszalled

Do not configure the mndul:_with both jumpers WE and P i:tsl_ujla-d._ '

s = WDTE ) e
l!' the LPVI1 interface moduie i med with so LP‘I]E
privter equipped with the Direct Accesa Vertical
Form U'pit (DAY¥FU}, it s recompiended (et (he
mer remiove jumper W8, The LPOS Interfnce moduie

_ Boea het sapport the DAVFL function. .

Error Filter — The LFV1T inderface module coritding an trror filtér (Hme defay) ciroutz thac 15 aatomas-
ically setected when the modyle s psed with an LA130 DECprinter, Jumper F+ (WH) is Factory
installed selecting the error filier for use with LPOS prinders; however, its wae with the LIS is oplional,
I desired, vemove the error filter by removing jumper Wé and installing jumper F-. Do not configure
the modute with both F~ ond W installed,

23 'LPY11 INTI ERFACE MODULE INSTALLATION:

1A% Devx Pi'lnrﬂj'

LPY1! device priecity must be first considered to determine which backplane slot in which the LPVTI
modube witi be inskalled; In all TLSEH swsiems, device priority is established by the relative electries]
position of deviee interface modules aloog the (/0 bus, H2270 and DRV11-B backplanes are struc-
tured ta atlow the user to configure device priority by installing moduvles in appropriate positions. The
PDP-11 /03 inchudes one factory-installed HI270 backplane,

Figure 24 is a front view of the H9270 backplane, showing typical module locations. The processor
muodule should be installed in backplane slods A 1-T.
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Figure 2-4 Typical HO2H} Backplane Proceisor and Opilen Locations

The LSI-E L bus seeuctuce includes owo deisy-chained sipnais: BITAKO L/BEAKT L (for interrepts) mird
BDMGC L/BEMGI L (for OMA prant). These signals normally propugate throegh option modules
until they reach the requesting devier, Ontion 1, as shown in Figure 2-4, is the first device localiot 1o
recetve Lhe duisy-chemed signyls when the procewor moduls is instabied in slos Al-DFl, Henoce, six
options <an be instatled in the backplene. The POVP-11,/03 i3 shlpped with the processor module in-
stalled in the backplate as shown in the figure. Do ot relocate the prockssor medole to another
tpcation; a sepatate von-hused [jumper) cobnection is provided on the bﬁu.:tp.!.&m: {u ﬂus ir.mutim for
proper RUN indicator n-pl:mhnu, - : : . :

CAUTION
Do wot conligore the system whth unused oplion Imm—
* tions in the backplane bttnm the processar
- wnd B/ devices that require efther of the two -iau;-n
chained sigualy; 56 uoused Sorstion will break the
_defisy-chals sipnal’ colltioity, and d-nyluu fy higher
e Jocatlons Wi mot Eécelvi inreryapd or
EMA grart sigaals, Uoesed locatlons shomd occar
ufl{]' i the highent nnﬁlhmt ogpiin incatirs. -

Mote that the dsisy- -L'-hﬂ.llll.'-d BIAK and BRDMG signals al'r-a:,'s Follow in ilcreasing rsumbcr:d opHon
lrcuticong, as shown in the figure.

Device priocity oa the DDVY11-B backpline is established in the same mannee as described for the
HY270 ckplane. However, larger pleysical size alfows up wo 06 options (iacluding & bus ermingtor
module) to be installed on the backplane. Device (option) focations are shown in Tigure 2-5. This
highest privtity location is option 1; the {owes} priotily location is option 16,

Since the LPYI1] printer system only functions as ao nutpuf devm:{:m;i' if it is interripted by higher
pricrily devices (there is na denger of kpsing -.‘.‘ia;lu it can be focated on the backplane 1= 3 fow p['mm]r
device, Lnstall inpt devices A3 me higtmr plmrsl}f devices,

Rafer (o the Micrecomputer Handbook for system installation and bos termination detsilz when the
gystem oontding MMVY11-A core memory or more then six meérmory or peripherel device options.
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132 Module Instaliarion

Moidules must bé instatied or removed nnlv when de power iy removed from the ha::k lane. The PDP-

11/03 gantains & control findicatar pane! or the froat of the power supply; the o

alfows the user ta tern off de power for safe module inserrion and removal,

N /OFF swilch

Modules must be instailed in th_éi'-k]_na'ck'[:r]a:ne with com ;:_Innmi‘fr.g facing row 1, as shown in Figure 2-6.

CAUTION
The LS1-11 modules and the hackplime

lﬂiﬂl}‘

‘nsounting blocks may be damaged if the modnles are

 Dluggad in hackward,

Dﬁwmh&rwe&!‘mﬁah:kpﬁmdﬂr-

fog sndale lnseriion or removal. .

A ... '
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f-l'-‘jgun.' 26 Module Insizllation
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2.4 PRINEER INST -#ILATH:IH .
Connect the LAFED or Li*ﬂi’pfin‘tm to t!u: I_F‘ir"li inf.:.r!'acﬁ maodule as directed I in the following parp-
graphs. Connector 1 ialocited on the LPV11 intetface mu.:lule 45- .-:h-:;uwn in Figure 2-1.

CAUTION '
“Tuen off LE1-11 aysaten power and. the [lli'll‘lﬁ' pnw-rﬂ'
“whesever st adling of removiep the ;irinter’i: mm-:-
‘face cahle or interfmce module.

24.1 LAt8) Installation
LFV]] printer systems squipped with the LA 10 priier include the LAIS® BECprinter T User's Man-
wir/, Refer to this maneal for detailed installatiom procedures for the LA 188 primter.

Connect the printer to the LPV1 1 interface modulbe using the BC115-25 cable rupriitted with the pption,
{Cable paning s deseribed 1 the printer manual.) Coanect one end (P2) to the printer (13) as directed
in the printer faanual. Connect-the Troe end (P11 ta the LPDS interface module conaector (M)

14.2 1LPOS Installagion :

LPV1] prieter eysiems equipped with the LP)S printer [nctude (he ﬂﬂmy:lmu’um Carporation Medel
2230 Line Frinter Technical Mewal, 'h-fuhum: I. Refer wo this manual for detailed instatlation pro-
cedures for the LEOS ling prmmr ' :

Cannect the printer to the Lfl-'“nfil mmlhub mﬂdule nsing Ehe T0-11212-25 cable supphied with the
aption. {Cable pinning is descrited in Vable 2-1.) Connect one end of the cable [P1) to the ineérface
connector on the rear of the LPO3 line printer: Conpect the free end (P2) to. thc LP05 interface con-
nector (F1 )

45 PRINTER EYE’I“E.M CHECKOUT.

Afler the printer system i inatalled, the sistem can be checked for proper operstion by execoting
ZHT3-RB LPLE /LS disgrostic ml”twun: included witk: the LPY!1 option. The diagnastic safrware
it includes a disgnosie program paper e and documentation. Operzling instrictions and program
Batings for the diagnostic program ace included in the dn:,umentamm

T

Table }-1 LP05 interface Cable {Tll-lﬂﬂ”n Pin Assignotents

Froam Ta
F1 (L. Pis) PL{M82T) | Sgnal Namc
B JJ PDATA 1{L5B} ~
L W FDEMANTDG RET -
- D HH FDATA 1 EET -~
E X PDEMANDY
F 1L FIATAZ -~
J XX FDATA ZRET
L BR FOATAA -
C N AA FIDATA IRET
E FF PIxATAS -~
T EE FPDATA 4 RET
Y TT PIXATA S -
x ER FPDATA SHET
Y u YERIFY RET
2 RE PIRATA 6

2-1




Table 2-1 LPOS Interface Cable {'m-l 1212} Fin Aa.-iglmnt-i (Cont)

F L To
E[P‘H] PXiMB2T} Slglﬂl MNoame
AA r F F AL- L’I’ RE.I‘
g :
L
[ ] ) .
.EE ¥ | CONMNECTOR VERIFY -
FF - L e,
- b PP FDATABRET
£ o . . i e,
T
h
i ¥V TSTROBE
K (0 PDATATRET
m Lil: FITROBERET. .
n DD PDATA T[MSE)
P D FIATA B{Parity) . - -
r : - .
] L | PDATA BRET-
t
u
w SELECT {:m mnnm’rmn]
¥ R P F'A.L‘LT .

Blank = not coonected

e 1 B . el A . A e ————— e e e ik s i sl e s o el s Y
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CHAPTER 3
PROGRAMMING

i1 PROCRAMMING SPECIFHCATIONS
311 ¥rieter Conmands

- Programs {except dmmmtmn} writien for a 1p-a~m:c LF¥il can Emnra]]_l.r ke ised J‘UT ury LFVi1

{models incleding either the LE)S or LAIEO prinvers). Therefore, separate 1.POS device handlers are
nut required [or differént PV madels. However, LPOS end. LA 181 printers do cespond d[ffet:'ﬂﬂj,f
ta certain non-printing characters (commands). A summary of commands for voth printers is prnﬂdﬂi
in Table 3-1. The programmer mugt use the profrer command o praduce the desired result wu
-':]'lr.'t:.lﬁc prmtv::r MI cha.rarm:rs fprinténg and nun-prrmmg} are T-bjl ﬁEt‘H‘ T:luq Dpliﬁl‘l&: punty

Tlhle 3t LRV iﬂmnlml {.hml:tﬂ 'iummrgr

Cammand Frinmtur’s Reaponse to Comivaind
Character | Code LS o LAIM
BEL | o0% | Prints aspace .| BEL.Ben .
: oL o .:-&.,i:mraias &[ﬂ“m-t!t'i-l
Bs o |@io | Prios aspace O Bs- Bnchmn:.
o . . ' _ o : 'Backs.pm nn-:pm.iu-nn
" PForiF |Gi2 - 'PF - Paper Feed 1 LE - I.-mm Fa:ﬂ
Prnt cyele " Print iyl
Carriage return Cuarringe teturn _
Advances paper ane line Advanoe: paper ane line
VT i3 . | Verfical Tab 1 None
Prints a space '
FF- - po4 Form Feed , A g Form Foed .
- © | Prinreycde o - Prilit eycle
Carriage feturn Cairiage returs
-Advancss paper 1o the third Advanges paper to the first

line of the next form Nline of aaxt form

*The LALB) produces thres diffstent audible alamm sigouls
Continuous tohe —'s'n.di-::at;:a -4 ‘earriage igm or feilure.

1.
2. -Repelitive beeging - mdicans an -:‘-41 1:-[ f.li'lpar wondibicn or a series of teil codzs.
3 ‘*‘rmgln becn - tndicaes & b:ﬂl code.

d-1
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Table 3-1 LP¥I1 Command Chargcier Sumnacy [((Cont)

Commamd 1 Printer's Response o Comnamd

Charecter | Cnde 1.PD& LA1SD

CR ME3 . :f. Carriage Return Corringe Eetern

; ' Print cycle Cauges all characters in LAJSY
Catrings retlrn memary tn be prireed
Mo line feed Carriage relurn

ELONG | Dig Elongated Character Mone
Prints a space

SEL 021 Selact MNone

i, S - Prints a space

DSEL: - £23, Deselect Naone

wopo . Printy g epuce :
DEL . 177 | Deete ' Delete

Frints & space
) .

Clears pnnt:r hufﬂ:r of a’l l:lala -

312 LPVii ﬂwm Ragiyr.er:
Al programmed commiunication with the LTV opion 18 via two device reg:utn:rs in 1h¢ LP\-H
interface module, These registers inciude the Line Printer Control and Status {LPCS} dnd Line Printer
Pata BuFer {LPIE). These registers sre factory configured with L8I-11 bus addresses 177514 and
177518, respectively, and are saftpare-compatible with DEC software. However, if additional LFY11
ﬂ'ptu‘lns are added o the syswem, or f the user re.qmr-m addresses other thun those factory configired, i
will be necessary toalter interfacs module jom
pregram Jsing these special device addresses,
31 and both are showp in Figure 3-1,

Tahle 3-2 LPCS Register Blt Fun_m:lqpu,

5 05 directed in Parapre h 2.2 and prmiﬁ-: an LPV11
ech mgsstar i suh&n:qu:ut v described in Tahbes 3-2 ond

Bit Name Functiom
1% ERROR Asserted (1) whenever an error condifion exists in the
L line prju_te;rE Erq:-r sonditions include:
L. B0A E.rfl:.:_s': . .
1. Pawer off
2,
3. . Printge drum gatc open
4, Ower-lemperature alarm
. &, PRINT IMHIBIT switch uﬂ’ e
- 6, -Printec ofi-line. .- -
¥, Torm paper - -

e g g p——y g EmmE
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- Table 3-2 LPCS Hegimter Blt- Exvactions (Cont

Fuaction.

T,

< 14>

<0502

a1

Nupie

ol used

DOKE

INTERRIIPT
ENABLE

Not Used
ON LINE

BUSY,

_LA180 Errors:

1. Fault (paper lault) _
{m-line switch Tin off position}

" Beset by meniigl cosTection 1'::!: error condition iF LP;ES

bil D6 i3 not sef. [T Bet 06 i3 set, bit 15 6 peset by manoal
correction of the arror and (1) reading e terrupt ved-
tor if ihe interface is “ready,” or (2} after reading the
LPCS if the mierface is “net ready.” Read onfy.

{R:ad_ as 0s)

LPOS - Asscrted {1} whenever printer is ready For next

character to br loaded. 1rdicates that previous function
in gither complete or has been starned pod conbiaued tha
point where thy prnter cin aceept the next cotmmand.

_This bit 15 5ot by the LEI-1{ processor-asssrting BINIT
" CLiif i 06 is dlso set, an-ihtérript seqence i3 initiated.

Also st by the printer when on-line and veady Lo aciept
a character. Cleared by iogding {th_g mid the LPDE
register. Inkibited when bit 13 is sei. Read oaly.

 LA1ED -~ Asscrted (1) whon the printer is ready ¢n£:-nccﬂpt

amother chatacter. DOWNE i pet by the £.51-11 processor

asserting BINIT L and Ix chepred by loadng foutput.

transles 10} the LPDB register. 1/ the I-IHTERRUPT EN-

AB-LE- bif is set, mtmg I.'J{?'I"EE wiH imitiate an imterrupt -

Set or chearsd by the p am. Abso cleired by the L31-
sequendes i initiated if gither the ERROR or DONME bit

: _Fn Rl
" (Read as 05}

iNant supported end not regquired by [HMEC soltwire, The

following information i provided foi reference only.

LAI1RD - Set when the LATSD is on-line, Read only.
LBOS — Not used. (Read as 0, '

. Mot quppunqd ami nut Tequired I;j DEC soltware. i[l-

fﬁrmmm:[ is provided t-:.-h}w for reﬁu-mr:e- omy.’

' ’LMEIJI Sel whun the LA IR s pnnhng & line o u::la

vncing paper,
L5 - Not ieed, (Read 250

11 processor asserting SINIT L. When set, an interrept |

b, e s P B o i e P BB o oo P e o
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“ Tabh3-3 - LPDB-Register BIt Functions

m .- - - '-HﬂmE - - . -chﬁm-’ . . P — . - - - . -
£ 1508 Not used " (Read as 0s. Data written into these bits is lost)
o7 PARITY.or D8 - | . Optiona! wse, (Read a5 0.}

LAIB0 ~ Opuional parity bit,

..L?Fﬂi - Qptiane! peper instruction bit. Mot supported
by the LPY11, {Read as 0.)

<G00 DATA ' 7.hit ASCIT character register. Characrers are segquen-
tiatly output to the printer buffer via this register. (Read
as 0s.)
g T " o 0T e M A
[ x L1 A
. v -, : ki
. EA3aR . .
D osETs .  NOT B . o DROT UEED
BONE ol LIME
4ARE DSy ML "READINILY} e
INTEARLET EMMAELE - ALGY
|!-|-‘l‘|||:|."l-"l-l‘_l'l:l . {REAT-IMLY]
- w oW -
- LFDR -
i i ]

[ ]

i
1HOT LAELY
B U PARITY DT D6 DS - B4 DE Bz Ot

e, D
" |DA PAPER S
INBT RLIETI0% e
PLOHY LIS
S o R
: IREAD WRITEL -
115334

Figare 3-1 LPV11 Word Formats

3123 Interrupls e y

Programs written for use with the LPV 11 are generally composed of an interrupt-driven routine. When
the EPCS regisler INTERRUPT ENABLE it is set and either the DONE pr ERROR hit is set, an
intersupt Tequest is 1iciced; Enrry to the LFVI] service routine is normally ¢la the fagtory-canfigured
vactor addresses TOOTPC) aod 202 (PS). When serviéing an inferrupt and a second interrupt ocours, the
second (epd subkeglent) iglesrupt may ot be recagnized. This condition can be avoided by checking
for both inferrupt conditions (DOME did ERROR) in the interrunt service routine:

3-4
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3.1.4 Printer ﬂpﬁﬁm

LS . Churacters are neqummuﬂy output to Lhe printer ose character al a tlme, whder proprasm
control. All characrers are outpur via the LPVIL interface module LPDB regisier. Charasters are
atored in the LPO3 print buffer until one of thres special non-printing characters (CR, PF, or FFY ig
tecognized, When 2 spaina. .,hm::u:r g’ rmugmz:d_ ihe prinl cycle siarts and e anplerc hme. is
nrinied.

LAFSD - Characters arc scguentially cutput ta the printer snd stoted in the same manner as for the
LBG5 printer. When a special charucter [CR. LF {snine ASCI code ay the LPOS PFL!'.IHTH.L‘U.‘I}. at FE]

s recognieed, all chataciers coinprizing the line are sequentiafly priated.

A2 PROGRAMMING FXAMPLE

A programming example for wse with ary LPV1] model 15 us shown. Portions shown inchode :Lh::
LBV} vecior iocations (200 and 200}, one meteuction i the main program that enshles TPV inler-
rupts, and the LPV LI intersupt service roulne. Mot shown gre addeesses For the baffer in system
memory (AUFADR and BUFEND), the crror roviine (ERROR)Y and the printer complete rowtine,
which are wser~defined.

200, LPSERV VECTOR TO SERVICE ROUTINE

202 20K) SERVICE AT PRIORITY 4
MATIN: BLS #100,LPCS EMNABLE INTERRLIET
LPSERW: - TETLPLCE CHECK FOR ERROR
BMIERROR : ;BRANCH IF ERROR
MOV ROASP SAYEROD
MOV BUFADR.RG GET BUFFER POINTER
LOATE MOYB{R0O+ . LFDE ;LOADPRINTER BLIFFER
CMPRILBUFEND ENLDYOF DATA?
-BHE PRCOMP (YES,-GOTO PRINT COMPLETE
"TSTE LPCS ' NO, CHECK DONE
BMI LOAD NOT FULL, GET ANDTHERR CHAR,
EXIT: MOV RILAUTADR SAVE BUFFER POINTER
MOV (8P RO ;RESTORERD
RTI RETURN TO MAIN PROGRAM
BUFADR; | BUFFER DATA POINTER
BUFENLY {JBUFFER END ADBRESS
ERROE: : GERROR ROUTIME START ADDRESS

J=3




PROOMP: :PRINTER COMPLETE RUUTIHE
g - T T : 'ST&RTADDREE& Tyl

LPCS= 177504 - - -+ .LPV1l STATISS REGISTER - . s .
Leg=177a160 1PVt DATA RUFFER :
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CHAPTER 4
TECHNICAL DESCRIPTION

d.1 GENERAL
Logic funciiors thut comprise the TPV interface are shown n Tmm: 4-1, Each logic Punchion is

‘breefly described in the fﬂ]iuwmg paragraphs. Detailed Informiation cin be obtained by réferring to

drawing TS-M3027 (included id the print set supplied with the upi'mn} and the LAISD and Ll"ﬂ"i strobe
liming diagrams’ {h,gl.!rﬁ- d-2 and 4-2, respectively).

4.2 LP¥il INTERFACE FUNCTIONS _ '

4.1. 1 Geperal

LPV11 interface functions for vse with LPOS or Lﬁ.lED printers arc similar; however, printer sirobe
signals required by the printer in wse are different. By wsing the specified interface cable for the printer
in use, the interface module produces Lthe appropriaie printer strobe.

The I]JEJDI:' part of the L8I-11 bus 1/0 and inierrupt prmmu] is pv:r‘.h}rmﬁi by tvro sprecis] inteprated
cirouies { DO and INB(03, mﬁpwh'-nrrj Thest integrited tircuis functions are described in Lhe F977-
73 Microcamputer Handbaok {Second Edition), Appendix T, Refor to drawing Co-MB62T to obtain
carrect sigral numes. TPV programméd I/0 und intértept transections are a8 described in the Afi-
crocnpuler Bandbook, Section 1, Chapter 3.

4.2.3 DBus Transceivers and Diivers
Bus trapsecivers (DFEC R641) receive the LSI-11 bus BDAL<OT> L signals avd distribute the hits on
DAL<HT> M lines. In addition; they tranemil LPCS hits or inberTupt vectar address bits during 2

" DATI bus cvele, or interrupt sequence, Bus drivers {’EII‘C K881} transmit LPCS bits § and % during a

DATI bus cycle in which the LPCS [z addressed.

413 Device Address ilecoding

Pevice addresy decnding logic receives DAL<2T> H, BDAL<#:12> L, and BRSY signals and com-
pares the address to the deviice address jumpers (Paragrapk 2,2.1); when the LS1-11 huox address bits 2
through 5 equal the jumpﬁr-mnﬁ;gum& address for the L "ﬁ] ENR H goes active. Wote that address
hits 13, 14, and 13 are not decoded t Ih¢ LPVLE; thu- L5i-[1 pr-:mssur aggorts BBST when these bits
are all lopical 1k, indicating an address is pm:nt in bsnk 7. In addition, address biss <0:2% are
decoded for the device regisier (and byte) in the bus control logic. Bus comtrol logic programmed
transfer Fapctions are enabled by (he active ENB H sighal.

4.2.4° Print Data Transmimion : ' ' ' '
Print dala is transmitted o the printer from the LST-11 buy under prugrﬂm contral, The print charac-
ter buffer Junctions as the LPDR register. It i an 3-bit regigter, including the eptional Parity/ D bit,
The hus control togic produces WRITEDE H during a DATO or DATOB hus oyele in which the
LPOB iz addrecsed. Jumper W8 can be removed to divable program tranaler of LPDB hit 07 to the
primter, When WH is removed, P IJA TA B is forced low, if desired. umper P can be installed to force P
DATA § high,
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LUippercase translation logic gives vhe magr the option vo priet wpper dowercase dutu files on en up-
percase lerters-ondy prioter (LPOS-VA, ¥B, ¥C, or VI, Seftware averheud w reduced by peclorming
the lgwercase to uppercase tramudation in hardwaee, tather than s soflware. Jumper W7 marmialby
apphies annodified upper Towercase ASCII characters to the print characier buffer, When the lower-
caxve Lo uppercase fetlers translation is desired, jumper W7 iz removed and jumper T is inscalled, The
pesiilt is that ASCIL codes 1480 thzough |77 are tranglated wo 100 through 137 (hit 5 = 09, us shown in
Table 4«1,

4.2.5 Read Data Sefeet

Read dala select logie firnctions enable the LSI-1) processor o tead the LPCS regisier uader progeam
cocttrol or the LPY |15 interrupt vector during aa intestupt (rensaction, Controd signals READCS H
and VECTOR H sclect the hils. LPCS biws are produced by vavious LPYLE interface funciions a5
shown on Figure 4-1. Yestor address bits are jumper-selected as described in Paragraph 2.2.2.

4.2.6 Ready Flag and LP Strobe Logi

Ready ﬂag {LPCS bit 7} and ling ;&nnte: (LF) strabe logic provides the proper contre! s1gna| interfoce

ta the prinker. The LP strobe function is wsed only for LPOG printers; the LA RN nses the DATA
STRDBE H signal generated by the boy contryl logie. Seletion of the appropriate sirobe sanirce is —_
sutomatically produced by the LA fLP seleet logic function. Connzetlag the proper interface cable for

the LA 16D grounds the SELECT line, causing the LA/LP select logic to select LATH) (data seloctar

port B fupctions. When the LP)S i3 uaed the intertace cable does not ground the'ling and LPOS (datz

seleitor port .-‘ﬂ funetions are selected, Ihﬂ LA1ED strobe is 8 negative-poing pulse. The LPOS slrobe s

¢ positive-poing pulse initiated by the ivading tacigl: of P DEMAND H and cleared by the trailing adge

of FDEMAND H.

The reedy flag s produced by the Eug'l-l: function when the printer i= requesting a character (P DE-
MAND H goes active) and no error is present. e addition to setting the LPCS resdy flag, the ROST A
siptial input to the interrept bogic BOES active; i interrapts are snabled (LPCS bil § is set), an interrupt
request is initiated {BIR(} L gocs active). The ready fag s cleared by an active DATA STROBE L
signal when writing « new characier into the print character buffer.

When an etror condition oceurs in the printer, the printer asserts P FAULT L. The favlt iz applied 1o
the error Hip-flop logic {via the &M FAULT Y signal), producing an aciive ERROR L signal and an
active BRROR. H signal (LPCS bit 15) The reedy Nug Iogic function res]:luuds by not producing &
ready flag, although P DEMAND H may be active, and by producing arn active ROST A H sipgnal
Thus, &n coror candition will initiate an interrupt request (if LPCS bit 6 s sct) and set TPCS bit 15, The
error flag is cleared oy the processor reading the LPCS register if the ready Nag is not set, or when the
LPV11s inferrupt veglor is read. —

4.2.7  Error Filter ' '

The crrar filier is always used (automatically selected) for uee with the LAIRD printer and 1umprr
selected Tor optionat uge with the LPD5 printer, This function is produced by a clock pulse
ator/counter circait thot requirés an active I FAULT L signal for 8 mé before the M FAULTH SIE,ﬂa]
is produced. The minimum time requirement for the fault signal pretence prevents false ercors dus 1o
[molse.

4.1.8 BRPLY Defay

Bus conttol logic generation of BRPLY L. signsie is detuyed 400 ns (approximately) by factory-in-
stalled jumper W1, W1 canoects 3 to the DCOO4 RxCx input pin, de!aw:ng the HHPLY L signal [or
praper pperation with LA 180 printers. When LP03 prinvters are used, the jamper miy be either left
wstalled or removed 10 Teduce the BRPLY delay, as demired.

429 Isitintizatios

The LSI-11 processor initializes deviezs on the L5T-11 b’ by asserting BINTT L, BINIT L iz receivesl .
by the interrupt logic and distributed as the INTT L signe], INI'T L clears the print character buiTer,

eeror flip-Alop lagic, interrupt enable bit (LPCS bit 6), and sets the ready flug,
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Figure 4-1 LPY11 interface Logic Functions
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Table #=1 Uppercaze~-Only Code Transdsion

ASCILINPUT ASCTL OUTPUT
" Code Characier Code Chasacter
(40 100 @
141 1 14 A
142 B 102 B
143 ¢ 103 C
144 d 104 D
145 ¢ 05 E
146 f 106 F
o~ 147 £ 1y G
o 150 A 1D ! g
151 i 11 | 1
152 i 112 j
153 k 113 K
154 1 ¥ L
155 " 1% M
15§ T 116 N
157 o 117 o
160 P 120 P
o~ | 16l a 121 Q
162 r 122 R
163 5 123 g
164 ¢ 124 T
165 u 125 U
166 v 1% v
167 w 127 W
170 x 130 X
174 y 131 Y
172 ; 132 7
P 173 | 13 [
174 ; i34 \
175 ; 115 ]
176 A 13 A
177 DEL 137 :
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CHAFPTER 5
MAINTENANCE

51 GEMEIRAL

Maiatenance for the LPY1{ involves executing o disgnostic progtum that eests the printer system and,
if required, repairing the interface module or the printer. Maintenance procedirss for the printers
{LPOS or LA T8 are covered io the appropriate printer mannals supplied with the option and are not
repeated i Lhis munwai.

Az a goeerad rube, the user should first check thai che LPV1 interface module i= properky installed as
deseribed in Chapter 2 and that printer controls are properly set for operation. If the module appears
1o be praperly installed (peopers wre properly configpered, interface cable & propeely ipsinlled, no
nnused option focaicns in 1he backpline between the TFVI1 und the LSE-1T processor module),
confirm the operational status of the interface module by executing the disgnostic software supplicd
with the aptior. Printer controls aie described in printer documents supplied with (ke LPV 11 option,

3.2 DEAGNOSTIC SCFTWARE

The LE¥11 option Includes diagrostic sofiware in the ZYITE-RB LPI | /LPOS Documentation, Paper
Tape Kit. Documentation includes diagnostc program listings and detailed operaticg instruciions,
The diagnostic program can be inpit wsing the hinary paper tape inciuded in the kit, Ronnimp the

progeam will effectively test the LPYIL printer system, including interface module functions and
printer functions,

Minimum bardware requirements for running this disgnoestic include the bagiz LSI-1F system., includ-
g 4K readfwrile memory i Bank {2 console terminal, and o paper tepe reader. Reler Lo the

Mivracorpurer Handbook, Section 1. Paragreph 2.3 for general instructions for ssing paper tape diag-
tLovsdeey,

53 DIGITAL SERVICES

M sintenance services can be perfortoed by the uyer ar by DIGITAL, a8 desired, DG T AL S services
are ceseribed in the Microcompuier Handboak, Section 5, Chaprer 3,
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LPY1i PRONTER SYSTEM Reader’s Comments
LHER'S MANTIAL
EE-LEYL-OP-0]

Your sommeits and sugpestions will help s in our contiaenes effory fo improve the guelity and usefnfuess of our
pubdications.

What is vour general reection to this manuai? o your judgment is it complete, accurate, well organized, well
written, ete,¥ 18 it easy to use?

Whet featurcs gre most ugeful?

What faufes or errors have vou found in the manue?

Dioes this manual satisfy the need you think it was indended 1o satisfy?

D it sstzizly pour meedsT - WhyT

e

U Please serrd me the current copy of the Teehnicd? Documentation Carafog, which contains information an
the remainder of DIGITAL's fechnical documentation.
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