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B720/B776 UPDA'IE PERFORMANCE ORIENTED IRAINlNG 

MEMORY BOARDS MPA and MPH 

nrrs 1 +4 1 4 7 
MPM 01 __.,O 

2 5 8 

J 6 9 

,....,__ .. 

10 13 16 

1 1 14 17 

12 15 

The above is a representation of' the memory board layout. MPA 
contains 36 RAM chips. These chips are grouped together in blocks 
of 9, thus each group can represent 9 bits. Each chip contains 
1,024 1 bit memories, so with 4 groups we have 4096 "9 bit" 
memories. MPB is similar except that only )2 chips are used. 
These will give l-t-096 "8 bit" memories using the same addressing 
as MPA. Since both cards work together a memory length of 
17 bits, (16 + parity) is ttw result. At all times the address 
lines 16. thru 5 are applied to all sets of' MPA and MPB cards in 
the memory. The pair to be used is determined by bi ts 1 thru li. 

J). 3 , 



B720/B776 UPDATE PERFORMANCE ORIENTED TRAINING 

AJ?DRESS INPUT 
G G G G 
R R R R 
0 0 0 0 
u u u u 
p p p p 

4 J 2 1 
4 3 J 2 2 1 1 
0 0 0 0 0 0 0 
9*'7 7*"4 4 +2 2 +O MPA MPB 

~---~-
... 5_ .?. __ ..... ~ __ ?_] __ ~ ... 

J..1--····1 ! ! 7 5 3 A 

D D D DA n¢01 n¢10 

D D D DB n¢02 n¢11 

D D D De n¢03 .n¢12 

D D 0 On D 
I IJ95o4 n¢1J A 

T 
A 

D D 0 DE n¢05 ))f614 ·O 
u 

D ·o 0. OF 
T· 

n¢o6 ))f615 

D 0 0 DG ))f607 .))f616 

D D D DH ))f6os ~17 

D 0 D Or n¢09 Note 1 

z 

Note 1 : MPB Card does not have chips in row I. 

MEMORY BOARD CHIP LAYOUT 

(Non-Component Side) 



B720/B776 UPDATE PERFORMANCE ORIENTED TRAINING 

I I 
DIGITS 'A" I "B" I "C" 1 "O" I 

FE INOICA TORS 

I I I I I 

jsj4j2j1 jsj4j1j1sj4j2j1jaj4j2j 1 j 

t!tttttllltttttt 
SMADR LINES . 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 

'---v· _.) '-./' '- _________ _,, 
BOARD GROUP CH IP 

SELECT SELECT ADDRESS 

J \ \ 
MEMORY WORD ADDRESS 

1111111 HEXI-
? 8 012 4 6 DECIMAL DECIMAL 

0000 MPA & B 1 00 GROUP 1 0000000000 0000 0000 

i ~ ·i 
.. llllllllll 0 0 
0000000000 0400 1024 

~ ~ t 
01 1111111111 2 

I 10 GROUP 3 0000000000 0800 2048 
! 

i ~ + I 
I 10 1111111111 7 

l 11 GROUP 4 . 0000000000 ocoo 3072 

I ~ ~ ~ I 
I 

I 0000 1 
I 0001 MPA & B 2 00 0000000000 1000 4096 
i i i + ~ 
: 0001 11 1111111111 1.l"FF 8 1 I 0010 MPA & B J I oo 0000000000 2000 8192 

' ~ l ~ + 
I 0010 ! 11 111 2FFF 1228 
I 0011 MPA & B 00 0000000000 3000 12288 
I i l + J. 
I 0011 11 1111111111 16 8 
I 0100 MPA & B 5 00 0000000000 1 38 I 

+ l + I 

!0100 11 1 1 111 11 204 
0101 MPA & B. 00 0000000000 20 80 

; 0101 + ! + 11 1 1 24 
j 0110 MPA & B 7 00 0000000000 24576 

i 0110 + ! J. 
286 

: 0111 MPA & B 8 00 28672 
i ! .J. 
i 0111 11 2 

1000 MPA & B 9 I 00 0000000000 32768 
! l ~ 

1000 686 
1001 MPA &B 10. 00 0000000000 9000 36864 . 

+ .L' .L + 
1001 :J .w 40< 

~ 1010 MPA & B 11 00 0000000000 AOOO 40~60 
i ! ! J. ' 1010 11 1 1111111 I 0 • 

1011 MPA f... B 1 ~! 00 0000000000 BOOO 45056 

+ ~ J. + 1011 11 l1]11Jll11 BFFF 42] ::il 

MEMORY ADDRESS DECODING CHART 



SCA. 

11 1!Gl.. 

N.C.. 

~C.L. 

IJ ~C.\.. 

N.C. 

MAMt p. 1 o:f .3 



ii 

!I 
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60 CPS CONSOLE CONTROL CODES SENT FROM THE DDP 

CONTROL CODE 
CONTROL 

CODE NAME FUNCTION Rf.MARKS 

0-4 PRTLT PRINT PRINT TO THE LEFT 
0-5 PRTRT DIRECTION PRINT TO THE RlGHT 

0-8 OPN PLATEN OPEN PLATEN 
0-9 CLOS OPEN/CLOSE CLOSE PLATEN 
O·A 0/C COMPLEMENT PLATEN 

IF THE PRINTHEAD IS ENGAGED 
AGAINST THE PLATEN, AN OPEN 
PLATEN OPERATION IS ALWAYS 
PRECEDED BY A HARDWARE 
INITIATED HEAD RETRACT 

o-c SHLT CARRIER MOVE CARRIER N POSITlONS TO THE 
0-D SHRT POSITIONING LEFT (SHLT) OR RIGHT (SHRT). 

N ts THE 8-BIT BINARY NUMBER IN 
THE PRINT BUH ER F lf'O IMMEDIATELY 
FOLLOWING SHLT OR SHRT. 
N • 0 NO MOVEMENT 
N • l ONE POSITION, ETC. 
SHLT SETS PRINT DIRECTION 
TO THE LEFT. SHRT SETS 
PRiNT DIRECTION TO THE RIGHT. 

1-0 ALARM SOUNDS AUDIBLE ALARM 
r-

1-A ARL VERTICAL ADVANCE RIGHT AND LEFT PLATENS 
FORMS N LINES. N IS THE 8-BlT BINARY 
MOVEMENT NUMBER IN THE PRINT BUFFER FIFO 

IMMEDIATELY FOLLOWING THE 
ADVANCE CODE. 

1-C SKHDL VERTICAL ADVANCE LEFT (SKHDL) OR RIGHT 
1-D SKHDR FORMS (SKHDR) Pl.ATEN TO TOP OF FORM. 

MOVEMENT I~ PRESENT DESIGN WILL ADVANCE 
SPECIFIED PLATEN ONE LINE ONLY. 

l·E INLT CARRIER MOVES CARRIER TO LEFT (INLT) OR 
l·F INRT MOVEMENT RIGHT (lNRT) BUMPER AT ESCAPE 

VELOCITY (6"/SEC.). INLT SETS 
PRINT DIRECTION TO THE RIGHT. 
INRT SETS PRINT DIRECTION TO LEFT. 

' 

CONTROL CODES NOT S 
CONSOLE THROUGH USE 

ENT BY DDP BUT EXERCIZABLE BY 
OF MAINTENANCE SWITCHES 

l ··-
CONTROL CODES 

CODE NAME 

0-6 PRTLT 
0-1 PRTRT 

1-2 PMOF 

-
1-3 ENGC 

1-4 RTRCT 

1-5 BKSP 

1-6 ENUND 

1-7 DSUND 

1-8 ALT 
1-9 ART 
l•A ARL 

CON TR OL 
ION FUNCT 

PRINT 
DI REC TION 

AC HO TOR OFF 

RF.MARKS .,_ 

PRINT TO THE LEFT 

~ PRINT TO THE RIGHT 
-

RETRACTS THE PRINTHEAD (IF IT HAS 
NOT BEEN RETRACTED) AND WAITS 
UNTIL P·C·F IS IN THE IDLE STATE, 
THEN TURNS THE AC MOTOR OFF. 

t-·----------· ·~ 
ENGAC 
PRINT 

E 
HEAD 

RETR 
PRIN 

ACT 
THEAD 

HORI" ~ONTA 
NG SPACJ[ 

ENABI 
UNDE 

·--

:L 

9 Pl 

,E 
RLINE 
N PRI NT 

HEAD ONLY 

DIS ABLE 
IRLINE UNDE 

VERT ICAL 
s 

EIMENT 
FORM 
HOV 

CLOSF.S THE PLATEN (IF IT IS OPEN) 
AND THEN ENGAGE THE PRlNTHEAD 
AGAINST THE PLATEN ROLLER READY 
FOR PRINTING. 

"-i 

WILL RETRACT THE PRINTHEAD. 

-------~ 

WILL POSITION ONE SPACE OPPOSITE 
THE DIRECTION PRESENTLY SPECIFIED. 
DOES NOT CHANGE SPECIFIED 
DIRECTION, EXCEPT TO ACCOMPLISH 
BACKSPACE. ..-
WILL MODIFY SUBSEQUENT PRINT 
CHARACTERS (INCLUDING SPACES) 
BY UNDERLINING THEM. THIS IS IN 
EFFECT UNTIL SUCH TIME A DSUND 
CODE IS RECEIVED. 

-·-
WILL DISABLE UNDERLINING OF PRINT 
CHARACTERS CAUSED BY THE CODE. 
HAS NO EFFECT ON. THE UNDERSCORE 
CODE (5-F). 

ADVANCE LEFT PLATEN (ALT), ADVANCE 
RIGHT PLATEN (ART), OR BOTH RIGHT 
AND LEFT PLATENS (ARL) N LINES. N 
IS THE 8-BIT BINARY NUMBER IN THE 
OUTPUT FIFO IMMEDIATELY FOLLOWING 
THE ADVANCE CODE. 

·-

( 

\ 
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.f<"l 

.Jijl. 
Ja•L 

Ju5l 
JO'L 
Jl!ol 

j L 
f L 
~r--t. 

__r---il..... 
_ __r----i_ 

J 
-----. 1 -

·_J 

I . 

I 

-------···--· r 
. .I 

·-----.---.. 
i--

--.r-----i_ 
J----· ... -L 

_r---­
___ r-

.n 

-- n. 
""L 

--L_ 

TW 0 C;PfRA T11'~'$ fi/U-5 ,,.,.r 1'1.ttrrN 

Jl rL 
r-L 

fiH:D ft LRRll\ l LEFT ANP RI6Hr PLRT!tl 
I HJ>V(IJ./{f Ill ~O IJLIMM 

FORMS DATA WORD TIMING :DIA&RAM 

' . 

\ . 



r 

0 

c 

• 

;; 

INPUT a 

t w _L;;..U_M __ u_z_•Ei._/ ______________ _.-'_~ 4 T~•o ~: :~J .... -=2 ______ "' .... (:;~7 
~e LUMll\5/ I C1 2 TPIOO S 20 7 ~.C.. TPl~St 
•"" ,.... v 20 

'

e LUMlR.141 '>~'Z TPai 1 ~ 
30 

~~ N~. TPI" 
~ ~-- " IQ,r,.:1:..:0;..__ ____ _.,.. 

L.UMUtl!>/ "~ 10 TP9I I~ 40 eqµLN~. 
11 v ~ .a•& 

~ c:1.."' 40~ N~. 
"4 FMFA I I T- OS CLR. 

.\ ~~ -rp ,'3;)3 ct' 
..--~·~~L-.lu Cl I aTll~~o.:..::•24--+--t~·~+--C)--~~ .... ~-~-, 

\O E~CAP! 

\X EtOSl.E 
OAtA 
S(TI!. 

I'( _t;_Cl~ 

2 f LUM1~'t/ 

zoLUM~U/ 

IF LUMitlO/ 

2J LUMI~/ 

Z6 P+c. 

21TB_,,, . -P78 ~ 
"""' .-------4.,.._..---+-·l··· ~ 

--~-----e I 

::~ 
~-'' ~~---

- TP 176. 

--

.~D--411l.__~-+--i-_.__,~--

TPf48 

TPIO" 
'-' 

TP94 

'TPl4'. 
'-' 

~ 4 E~ 2 
'"--+----110 IQ!-=- t-l.C. iP .10 

16..C.O~C\J5,,P_n~. A1 
2 T2H 

Di:?4N iQ .... 3:;_ ______ -t 

-----·-~-20 '2.Q 7 
- 6 , 2.1 

--~-~--i---'-2-i~O !: .... i-=-_,o_N_._c_._ ...... ~_,_P• 
.___, ______ ~40 iQ~N.C. 

4Q 15 

..__~ c.1."-. 4Q ~ N..C... 
CL2. 

'TP 1&& 'TP4'2. -
A5·13 

_I_ ·~ 

INP.UT ll 

Bur.,...h• Corporation (f) 
i CO-l'tllfll IUU•I .. ov• 
I 00WfHWOf0WN. M. ••U• •.t. AalltCll 

I 
_.. ........ ____ .,.. __ ~.-~Nlf-· 
·~-·- .... --.... _ _,__ 
" ff•• U.I. UlllCA 

• OUT.PUT 

CGlNO P6'2.. 

~-1. Pcr.1 

C._.t.•i Peli. 
Fe.-u Pen. 

F~-14 PG~ 

FS-~ P<i2 
F?t•6 ~'2. 

fS?>•\O Pc\2. 

Fa.1~ P62. 

I 

.. 



D D 

'- AL SEL. / ZU 

CLEA~/ 
Ci~ 

c 

E7 
T3 STUJT 9~8 Sl:.fl.IT-n/ '2.Y 

IC PCF8HF/ I ~S-4 ____ PCF8HF/ D~ 

IK CER~/ I ";pl ~'2 CERF f 3 • • 

IP CPOFF I ~r;~ 45 POFfl N4 

IE PCFIO/ IM-10 , 
• --- T iol s' ifa PC~I_°"14 

B2·N 
A --- & 

INPUT a • OUTPUT 

Bur~• Corporation ~ 

_.,_TO_CCllOf' -M>TTQ_ ... _____ ........_ 

.. ~-·"""°"' ____ WMnill_ 

.. tflltlO t• •I. aal•JCA 



11 

INPUT . ' a. • I OUTPUT 

I 

.. 

ZN 

H 

)(,?> CCOlNT a-.TOll' IT 

IV P&eN•T?t I' 
IMSTA fl'~ 

• IU P&INS1't ~ 

ZT 
PHE.AD,,/ 5 

C.C.OSZEl\D M'!. 

13 cc.a::. Fl: 

rr '2X PSWRlTE 11/ II 
CClW "3 

I 

D 

c 

• 

A 

INPUT 4 " OUTPUT 

a i c-••Ut IYlllMI OIOU• -INOfOWN ILAMT I llO••••••-......... .,. • .•. ••Hi<• 
_ _..YO_c ..... -worvowiil_O. ___ _ 

r~-&XCllnON--OOO--nGI-



1/0 47. 
2.Y C.C.ROVNfS 

cu o.auF 
c .11'2.0'o 

-:- !>O 'ti 

34 zx C.t~"{NC/ 

C23 

IH 
1'2V· BU> ! b.&UF 

ei4 -tzofo 
+T3E»'i 

1 ,., 

" 

UNUSED LOGIC 

INPUT 

BurrouQh8 Corporation ~ 
i COll,UTU IYlllMS OIOU• 

I oowN1NOT-N, ••. ••ns 

-ll1"'6IOWN '~ANT 

U.L.t•tat<.t. 

£71 .,, 

~7-t. 
·~9.JL 

12.v-euc:. - TO PtN I OF t ,, P' 
C2S 1 O.IUF J tao'o 

~ov 

14 

3 

c 

NOTES: • 
I.• INDICATES TEST FO•NT u~v~n."8La. 
'2.' INDIC.A.TES PIJl.L·UP. RE.,,l<;TOR. 

'3. I IUD~c.AT&.~ THMIN""TINGt ... ,...-roll. 

07 I RMOD 1447 6!'" 2 
2. T4-tJ 1447 3So5 I 

z. 62.CM 14,.7 3:,s1 2. 
I T2.·N 1447 ~ilb $ " 
2 JF·fll lo\- .. 1 !<olS ~ 

T~AM 1441 ~557 I 

T'l·N '"'~, ~s:n. .,. 
Q.TV LOC.-.llON c-• PA•T 11110. OTY LOCATI-



11 

INPUT a , ' • OUTPUT 

t .. 

p~ EN.l.8XT 
TPIS -H 

---

P<ati 
$,.ALL 

P<it' St/ 
/ MTR. f>/ 

IC. 

K8DI 
f, l!t 

I/o ?.5 IP 

IY 

l/O~~ ll 
K802/ 

IW 

G 

1/0 15 2.L K.8031 3Y 
ts 

4Y 

l/o 31 
S'2.·N 1.W 

PE.3 -: 
P'-! 

~ f'G3 

3 TP« IR 
P63 

"TP1'9S 
OR II 

PCU 

PEt1 
cu:1i< 

E 

PEt!> S¢ 
EN4- 3 EXTI 'l.I 

1/CT ?; K8D5/ 1 '" IK 

& UTll/ K&Dlo 2V 
.I 

1/0 "' 
Ix. 

D MQ. 

I 

2
.., KS0"7/ 9 

Ifo I' 8 EXT IOI 
1\J 

l/O 1"l. IN 
KBDS/ 

II ~'l(T09/ au 
E,_1 '":" 

'1t4 L£ARI h~9.tL CLEAR/ P<.t! 

c p"' PDI 

pql FDI 

p" I c.~~l 

P4'! 
E.NF!D 

• 

A 

/r-.._ _____ •N_P_u_T ____________________ r-1r------z--------L-------';_--~....J.------~4;.._ ____ -L ____ ...,.~·:.....-----L.----~O~U~T~~U~T:.... ____ ...1, 

i Burrouftha Qwporatlon ~ 
a i CO.fl•UW tYll'IMI cMOtfi' I eow•oNGTOWN, ..... ,,,,. 

jiG)WNfiillli9ilflWiifP'•Ailii 

U.I. AMl81CA 

I ..........,,...1'0 ............ COllP-.otToK•........cm ..... .-..,......,..,.. 1 ·~--StXC:IPf ___ Glll __ ..,._ 

HINfl• HI U.S. <INHICA 



I 
i 

c 

• 

A 

INPUT 

F4- CCENSTA 

N3 PtJFr! 

INPUT 

2 

• IM> ........ ,_ .. _ •&. ,,.,. •••• &•tll(& 

1-------•o•,.-••·----· FM:--lllCl"' ___ OOI __ ,_~ 

•llMYto .. •.I. &•HI(& 

I_ ' 

CC KIN'°' 

TPl+3 

T .. l!a5 

TPf0'9 

' 

---- --.-- --- --- ---. - - OUTPUT 

"62. 

~TINT 
Tio c 

CC.KCS.TA 
P .. 'l 

CLR/ 
P'rl • 

c.c.K or 
P"I 

P~&· 

6 lM~&XT p .. z. 

A 

• OUTPUT 



" 

0 

. " 

D 

/0 t~ 

• 

A 

INPUT 

IX CC.lNQ/ 

\G L.UMt~08/ 

IQ UMle.04/ I 

2 E 1.UMt20!>/ 

IE LOM120"/ 

2~ LUMl201/ 

'-1?1 CC:.FRMS./ 

~ CCMIR.'~ 

F4 C MlR.14 

14 
C.C.MlR\'S> 

C.:3 C. M R.l~ 

14 C.C.Ml210 

2.N L.UMlm?-1 I 

2.C FMFA 

S4 CCC 

TPS4 
....z...----;Q 

! Burroqh• Corporation (3 
i co-•••H 1011•1 o•ov• I IDOW•tNOfOWN. •A . •• ,,. U.l.AMllO(A 

:I .. • 

_i 
E.\ 

0 03 
M.C. e..o 

Gt~ N.C... 

NJ 

Al 

A1 

E7-I 

$'2R.'2 
~MOO 

t.2·N 
ENl'to( 

""S:·N 
DF·N 
~lC.N 

T~AW 

T~·N 

il·N 
T'2~N 

T2·"-I 
c-

449 
1446 
,447 

1441 
1447 
•47 

1447 
441 
!447 

1441 
1447 
1441 

OUTPUT 

IND&/ W~ 

0lN06/ Y! 

D ND71 X~ 

2X 

tNtl/ H~ 

9774 
97E>E:i 

7~~8 I 
1::,45 I 

0240 I 
20Z9 2 
~~19 I 

~i'n I 
?>,8, I 
~&15 4 
!&01 I 
,!)~a· 2 
3:;,=:,; ~ 
?>:,40 2 
.30:.~2. " 3S2.4 2 
?>!:>•" ~ 

PART NO OTT 4-AT-

CLA•C ... 

IH 

I_.,_,.,..-~-- ... •·-·----
l .. "-.------·-•""-"--------.. _ ... _-......., .... -~-=--=";.;;•;;.;;-=;;;.;'.1..=..&....<C...;..i..;;;;CO;;.i...<J-""·~----·~-~--.. ~·----....-i:...;;.~r.....;..;;:;;:1..1.-.-....__~-----....l'---...._ __ 



INPUT ,. • 

G 

IE 
Q

4 
.QG PULSE 

D R3 Q9 PULSE 

F3 CC FRMS +CC CARR 
ea CAR .... FICMS MMA.NOFF 

c M4 Q~ PULSE 

• 

A 

• OUTPUT 

PCFI04/"hi t/o u 
H 

PCFI O'&/ 2T 'J/o 15 

PCFIOa 
IR JIO •4 

IOI/ IY I/O 2.1 
G 

,-
.1 ') PCFI os/ 2.1( 1/0 'I 
'- - I"' 

• 

11 CS-8) ~ 
. PG~ 

OUTPUT 

II 

D 

c 

• 

~---•N_P_u_T----'---·---.....-.+--:-_-_-_2:.·=··=:~I .. ·.· _· ~-.?~:~~=:..-:r::_·_-· --" --· 
& .. I -------.~-----
II Burrough• Corpnrauon II\ 'IJ ... 
'"' i "OOW•tMOIOWN ,1.ANI CS3 2-9520 
g DQWtllNOfOWN. '"· tflH Iii.I AMlllCA 

I "'°""'"'~"o~cawr -..oi vo• •"'ODUCl:o .... .-on1111.....,. I •AC,,,.....fiUltfOKSl•Cl"'°"~O'IDl.•oai .. IOll .. TTINCONallll' ---------------...... -----~--~~~~-·"·', ____________ ·-------------~----



11 
.... 

c 

• 

INPUT 

I& CO C.LKP"'l1 

PCitt lHgEe OPER~l'lONV 

Pti.2. (E~'- e.> 
IH EQS/ 

IUMiRLD/ 

IP LUMl~OI/ 

,a J ' 

TPt"• 
a--~-~~-<()~·----~--~---::::;.:.---

TPl~O 
--~- -·--··--·-----0-------...:-;--.;..;.... 

ll C..HAW<i.£ OUt.Gt..T•ON C4 

TPiOS 
-0,._ ___ C..;..;...~_A~N...;Gi.;;..;';......;L;;;.;:'-;;..;F';...T..:../r...- P"-1 I 

·----C_C_D,_M_CR .... 0_1 __ U4-

__..__ __ ,_NP_u_T .,. .. ---·-------r---·~·a··:.~"·==~r:=·:----;~·_-_···-_ _._ ____ , ___ ~----.;..•---..&....--.;..OU;;.T;..Pp.U-T---~ 
! Burl'OUIPaa Corporation c:> 
i Co••vu• llSIUU OIOU• 

I DOWtrllll•CTOWN ..... ,., .. 

DOW .. INOfOWlll fllAtU 

U.I. AMlllCA 

I ~~TO......auGHSC09W'-NOTY0111:•"'0DUC.m ... uu:o~ti1N1it1· 
I .. ~ ~• IXCCPT °"' ~t40lllDl:•OltMIOllt wMTTDICOIMl'JllfT 

f!11MUO INV.I. AMUtCA 



a I • 

Nt 

.-...~-----------3~4---·-~--·---------..-.. 

................... ___ ~ t -~--~---------~ 

.................... ______ ~··-~~----------~ 

S4 CC.MIRO?. ~- S 

l~ PSINSTk 

tR PSR.EADn.I 

IN PSENSThl 

2Q --c 

• 

TP 134 OWC.L I(./ 
~~~-·---0---------~---P&~ 

c 

• 

'l.Y LUMIR09/ 

2.X LU MIR l 0/ 

IX LIJM!P.11 / 

tW l,.UMJR 12./ 

ZD LUMIRI~/ 

ID UJMlR. 14'-J' 

JC LUMlRIS'/ 

·~-·~---~~~~-
-~---~ .. -. .. ,,·.-~--· ·· --.. --~----·-------· -, 

"~--•o ______ . _________ ·--~ 

··~ - - ,,-·-----~-

9~------
11~.,_IO __ _ 

CCMJR.9'W.3 

CCMJBIO y
3 

CCMJRll x3 

CCMJRlt, T3 

CC Mt B,li D4 

CC."11~ 14 F3 

C.C.MI~ IS' PG2. l C MIR.IS 13 

2.C LOMlR t~/ 

2.H . 12.'I- Bu$ 

Z.J a-4\1:-t- S\lSt 

-~~--~~~~------•i_v_-_a __ u_s ___ zw 
t4V+OTN ·aJ 1/0 47 

T~·N 14'7 g5,, 3 
TZHM 1~'79 0240 I 

" 4 TlAH t4+'7 ~557 I 
T3-~ 1447 ~S-40 2. 
Tl-N .1441 lSU 
T2AM 14'47 35?.4 

UNUSllD LOGIC 

IN .. UT 

i c-•ufll ITlllMI OIOU• 

_, DO••tMGIOWN. , ... lfUI V.I. A&llt(A 

I ---~--~~~~ 
!, -->0-caM"-""'to••-.cm.----
l~~~ ... ~"~.~ ... "-!-:-~,.~-~:MC~"''!"'.,"---·---"'_. ...... -.......... ......,.-...... -............. -....... ~;;.e....~===..ii-...---..__."_·~··--~~-...-..-...=......JU~r.aw~~~a.,;~;:;..i..;;,;.,;;;,.;;..;::;_~=:U.~~L...._, 



G 

D 

c 

• 

A 

-------
INPUT I • • outrui' 

C3 CHMIGf. DlRf.CTlON 

Q4 CAR.+ ~R.MS Et-IABL ~ CONTROL/ -··------· .. -·---·-----+--...,.....--__... 

H4' lNlT/ 

P6l CC.PR.NT I 

P6\ CC.FRM 

G-4 EQS/ 

~I [)Wt.Lt</ 

p3 2+3 PS 

PG.I CCMJR. IS' 

Kl SC.Lt< 

fQ CLEAR./ 

TPl!ri-

(, ENDAT6VT 2.W 

'iNS5 
..... ~·-{}-

~----5~ {, NO f)Pf 1J:. 11 

FORMS COMM~ND D3 
FF 

CA~ -t FoRMS OMJl'\AND &4 

LET IN /2.8 

~-----C_L .... E,.,.A.._R_ IE 1/0 50 

16 PCfID.I ·~·-·---- .. -··----·-··~ 
+V 
F3·8 PCnD ES 

Af' ~"1 '" '.·~· &7 . It 
,..,

0 
"" "'V .... c_G_H...-11'_.L-..T __________ • ~t1---·.-··-··., 

•3 e2- --- CS HN-Jl If 1/0 35 

• 

D 

c 

• 

A 

-IN_PU_T ---·----·-------..-~-i- --=.=::~ .. ~ ~; • ~~~:::.i:. ___ 4 __ ,_..._ ___ • ___ .__ __ ou_TP"TU_T ___ _ 

!I Bur~h9 C'Awporatlon a'.) 
i CO••u•H .,. ... , O*Ollff' ~ .. ,,...g,.~ ~·••n I OO""'"o'-"· H. ••n• •· • ••Ht<.a 

--TO-COM'-"°'fOW•-..:CD.---­r--•iiiC&"'O<o __ °"' _ _,...._ 
.. 1Ntta tN •-I. AMlll(A 



G 

E 

0 

c 

• 

A 

INPUT 

PG2. ~\.LOW Cl2. 

PGi SCL"-

CHA.MGE 
PQ DIRECTION 

~2 PRTF'F 

~2. C.LRS'"TB 

a , 

-L:~~ 
TP• r __ . ____ ... _ 

·--~4 TP-. 

----~~---·~·· 

'----··~--~-o----~,~ ·--·-· ... u .. -

TP70 

• OUTPUT 

I( 

8 l.PCf'&/ I'/ 0 

Q~P SE M3 

RESET D\Ri.~ Tloto) &! 
CH~..aGE. 

D 

c 

• 

• 

-i....L--..!'~NP~U:.!T ___ ...J.. __ -_~:.:.-_-_-_-_-~-r-,1----_-_-_·~_a'~~ .. _::-~~T·- ~:,::·;-·:_-~-,~c:::::::!·-=------L--,..:·---i.--.....;;OU;.;;_TPTu_T ___ _ 



2a 

2d 

GENERAL OE~CHIPTION ····--· ···----···· 
THE OOP PROVIDES THE lNTERfACE BETWEEN THE QPERATO~ CONSOLE ANO A 
8700 PROCESSOR• tT CONTROLS THE TRANSFER OF INFORMATION AND COM• 
MANOS BETWEEN THE PROClSSOR AND THE VARIOUS CONSOLE ruNCTIONSJ 
E•Gt# PRINT£Rj FORMS CONTROL1 CARRIER CONTROL1 KEYBOARD CONTROL1 
AND INDICATOR CONTROL• . 

THF OOP CONSISTS OF FOUR PRINTED CIRCUIT CARDS ANO ts REQUIREO 
F' 0.R 6 0 CH AR AC TE R PER · SEC 0 N 0. C D NS 0 LE RASE D B 7 0 0 PR 0 CE SS 0 RS • I t 
WILL HANDLE BOTH 6• ANO 94 CHARACTERS PRINT AND KEYBOARD CONFIG• 
URATIONS1. 

THE OOP ACTS UPON CONTROL ~OROS SENT BY THE PROCESSnR1 PERFORMS 
THE OPERATION SPECIFIED ANO, UPON COMPLETION OF THE QPERATION1 
GENERATES A STATUS WORD CONTAINING OPERATION STATUS ANO/OR ERROR 
STATUS INF'OR~ATIQN, THE PORT SELECT UNIT (PSU> CONT~OLS THE 
SYNCHRONIZATION cir THE DDP INTERFACE WITH THE PROCESSOR1 

M&E N01 
••• • •• 

2605 3850 

PRODUCT lOENTlFICATfON 

······· -----~---·~·-· 
DESCRIPTION 
······----· 
60 CHAR/SEC CONSOLE 
CONTROL 

STYLE NOa ....... -·-
8346"'3 

USED ON. ---- .. 
8111•3 
8721•1 



31 PRODUCT DEsCRtPlION 

PERIPHERAL DEVICE CHARACTERISTICS 
·········- ------ -~·······------

THE PERIPIPHERAL DEVICE IS A PIN PRtNY 60 CHARACTER PER SECONO· 
CONSOL£ FUNCtIONALLY EQUIVALENT TO THE UNIT DESCRIBED IN PLYMOUTH 
SPECIFICATION 1498 5t90i IT CONTAINS ITS OWN POWER SUPPLY ANO 
19 LOGIC CARDS• . A MICROPROCESSOR CHIP WITH ACCOMPANYING PROGRAM 
ACTS UPON CODES SENT BY THE OOP TO PERFORM PRINTtR1 CARRIER- AND . 
FORMS FUNCTlONSt 

TWO BASIC TYPES OF CONSOLES EXIST• ONE TYPE (89343•61) CONTAINS 
A PHOTOELECTRIC MEMORY LOADER WITHIN THE CONSOLE' WHEREAS THE 
OTHER CB9343•62) COE~ NOTt THE TYPE CONTAINING THE PAPER TAPE 
MEMORY LOADER cusEo FOR BOOTSTRAP LOADING OF THE PROCESSOR ME~· 
ORY) IS USED WltH THE 8711•3 PROCESSOR• THE OTHER TYPE IS USED 
WITH THE 8~21-1 PROCESSOR AS THE MEMORY LOADER IS CONTAINED WITH• 
IN THE PROCESSOR• 

BOTH TYPES HAVE AN OFF•LINE MAINTtNANCE tAPABILITY1 A FEATURE 
WHICH ALLOWS TiSTING OF BASIC OPERATIONS BY DEPRESSING THE APPRO• 
PRtATE KEYB~ARD KEYS• EACH CONSOLE ALSO CONTAINS.A 32 X 8 FIRST~ 
tN•FIRST•OUT CFIFO) BUFFER WHICH STORfS PRINT£R~CARRlER•fOR~S 
CP•C•F> CONTROL AND DATA BYTES• THE DOP CONTAINS A 64 X 8 FIFO 
BUFFER WHICH STORES KEYBOARD DATA• 

SYSTEM PRtNTER .............. 
THE PRINTING ELEMENT ON THE SYSTEM PRINTER IS A MOVEABLE 1•PIN · 
PRINTHEAD• rORMATION OF CHARACTERS IS RESTRICT£0 TO A 1 X 7 DOT 
MATRIX• PRINTING IS DONE WHILE THE CARRIAGE MOVES THE PRINTHEAO• 
BY FIRING THE APPROPRIATE PlN OR PlNS1 AS THE PRtNTHEAD PASSES 
EACH oat MATRIX COLUMN, THE ENTIRE CHARACTER SET CAN BE GENERAT• 
£0. THE CARRltR MOVES THE PRINTHEAO IN FRONT or THE PLATEN AT A 
PRINT RATE OF 60 CHARACTERS PER SECOND• THE CARRIER CAN BE POSI• 
TIONED AT 33 INCHES P£R S[CONO ANO PRINTS 10 CHARACTERS PER INCH 
HORIZONTALLYt THE CHARACTER GENERATOR PRINTED CIRCUIT· BOARO 
WITHIN THE CONSOLE tAN BE EASILY RECONFIGURED TO PERMIT. A VARIETY 
or CHARACTER SETsi 

THE CODES USED TO SELECT THE VARIOUS CHARACTERS COMPLY WlTH 
BURROUGHS CORPORATE STANDARD KEYBOARD CODES (BURROUGHS STANDARD 
·1284 9055)1 fOR SPECIFIC PRINT CHARACTER CODE ASSIGNMENT1 SEE 
sPECIFICATION 1498 5790• . 

. ! . 



3 .i. 3 

la1•4 

AC PRINtlR MOTOR ON/arr 
-= ----·-· ----· •···•· 

THE PRINTER ·MOTOR ON/Off IS A DEVICE WHICH AUTOMATICALLY TURNS 
TH£ MOTOR OFF' WHEN THERE IS NO PRINTER, CARRlERj OR FORMS ACTIV• 
ITY FOR 13 SECONDS• THE MOTOR IS TURNED ON AUTOMArtcALLY BY THE 
HAROHAR£ WHEN A. VALID COOE APPEARS IN THE PRINTER•CARRIER•f'ORMS 
BUFf'ERe 

FOR.MS HANDLER --·-· ...... .. 
THE PIN PRINTER CONSOLES CONTAIN A 26*INCH WIDE FORMS HANDLER1 
ALL CONSOLES HAVE A SPLIT PATEN WHICH PERMITS THE us~ Of' Two IN• 
DEPENDENT roR~S CONTROLS· PtN FEED UNITS WHICH ALLO- THE USE or 
CONTINUOUS FAN.FOLD FOHMS1 AND A VARIETY OF FRONT FEED CHUTES TO 
ACCOMMODATE LEDGERS AND FORMS OF VARIOUS SIZES FOR ,RONT INSER• 
TION• THE· FORMS HANnLER IS sTATlONARY RELATIVE TO THE PRtNtHEAO 
IN PRINT OPERATIONS• PAPER CAN BE VERTICALLY SPACED AT 20 LINES 
PER SECON0•.6 LI·NES PER tNCHt .All CONSOLES MAY BE SUPPLIED ·WITH· 
THE EN~·OF~PAPER OPTION CSEE PlRa 311•7~3)~ . 

CARRIER HANDLER -····-· ....... .. 
THE CARRIER POSITION~ THE PRI.NTHEAD TO THE OESIREn LOCATION• Two 
TYPES OF POStTIONlNGS.MAY BE PERFORMED• THE CAR~tER MAY BE IN• 
ITIALlZEO TO EITHER THE LEFT OR RIGHT MARGlN1 OR TABBING EITHER· 
LEFT OR RIGHT CAN BE PERrORMEOt MARGINS ARE SEPARATED BY 255· . 
CHARACTER POSITIONS• 

KEYBOARD 
•••••••• 

THE KEYBOARD CONTAINS ONLY ELECTRONICALLY DRIVEN ELEMENTS ANDI AS 
SUCH' IS MECHANICALLY INDEPENDENT OF All OTHER CONSOLE FUNC• 
TIONS• NO SWITCHES ARE CONTAINED ON THE KEYBOARD OTHER lHAN 
THOSE ASSOCIATED WITH THE KEYBOARD ITSELF• THE KEYROARO CONTAINS 
21 NUMERIC ANO CONTROL KEYS1 A 61•KEY ALPHANUMERIC TYPEWRITER 
KEYBOAR01 ANO 24. PROGRAM KEYS LOCATED IN A ROW ABOVE. THE ALPHA 
ANO NUMERIC KEYS• DEPRESSING T~E SHirT KEY WILL PUT THE KEYBOARD 
INTO THE SHl,TED MOOE FOR AS LONG AS THE SHIFT KEY IS HELO OE• 
PRESSED• IF THE SHirT·LoCK KEY IS DEPRESSED ANO RELEASED# THE 
KEYBOARD WILL ~NtER THE SH1tTEO MOOE1 ANO THE INDICATOR TO TH£ 
LEFT OF THE .SHlrr·LOcK KEY WILL ILLUMINATE. BOTH INDICATOR. AND 
KEYBOARD WILL REMAIN IN l~IS MOOE UNTIL THE SHIFT KEY lS DEPRESS• 
EDt . . 



la1•5 
(CONiINUEO) 

KEYBOARD 

KEYBOARD CODES FOR THE VARIOUS KEY POSITIONS AND VERSIONS COMPLY 
WlTH BURROUGHS CORPORAT£ STANDARD KEYBOARD CODES (BURROUGHS 
STANDARD 1284 9055>• 

INnlCATORS ............. 

THE INDICATOR SEtTION CONSISTS OF A ROW Of 36 FUNCTtON INDICATORS 
LOCATED ABOVE THE KEYBOARO• THESE PROVIDE VISUAL INOICAf ION TO 
THE OPERATOR OF INfOR~ATJON RFGAROING MACHINE ANO PROGRAM STAtUS 
ANO REQUIRED KEYBOARn lNTRlES6 INCLUDED ARE SUCH INDICATIONS As 
MACHINE REAOY1 ERROR CONDITION PRESENT~ A~PHA KEYBOARD DATA RE• 
QUIRED BY. fHE PROGRA~' AND PROGRAM KEYS ENABLED BY THE PROGRAM• 
<SEE FIGURE 3•1•> . 

31 1. 6.·1 DOP TO CONSOLE tNOlCATOR INTERFACE 

··- .. ···-··· -·-----··· ·---~----
Ai BANK- SELECT ... ···- ····-· 

THE INOlCATOR BANKS WILL BE SELECTED VIA TH£ !NOS/# IND6/1 
.AND 1ND7/ LINES•. r1GURE 3•1 SHOWS THE INDICATOR LABELING · 
~ND LOCAtlON1 

TABLE 3•1 SPECIFIES INDICATOR SELECT cooEs. To LIGHT AN !N• 
OICATOR' THE SELECT LINES ARE CLOCKED INTO "JK" FLIP•FLOPS BY 
THE "OTNP" CLOCK, WHICH IS GATED WITH "ALSEL"' THE FOLLOWING 
"DTNP" CLOCK WILL CLOCK IN THE "PCFION" (N ~ 1•8) LINES TO 
OlFF£RENT "JK" FLIP•FLOPS• THIS "DTNP" CLOCK IS GATED WITH 
"ALIND 0 1 . - . 

. e • I ND l C AT 0 R SELE C T .. ·-·-····· ·-··--
TABLE 3•2 SPECIFIES WHICH PARTICULAR LIGHT IS ILLUMINATED BY 
THE DA'f A LINES• 



FlGURE·l·t• INDICATOR LOCATION ...... .... ··~-·-··· -······· 
D s A A s c s 

1 ooooooon. I ooo I 00000000 t 00000000 t o 1 00000000 1 o 1 
I 87654321 t I 12345618 I 12345678 I I 12345678 I . I 

···············-····-----·--·--·-··-······················-
I I I ' I I I I 
I l.•••ON• •••ERROR •••NUM 
IL 
l••••ALpHA 
I 
•••••R£A0l' 

* *'ON•• INDICATOR ts LIT WHEN POWER Is APPLIED TO CONSOLE 

p~38 



I 
N 
0 
I 
c 
A 
T 
0 
R 
s 

INDICATOR SELECT 
••••• •••• n•••••••• •••••• 

SELECTED 

s 
A 
B 
c 
0 

l 
f\j 

D 
7 

0 
1 
1 
1 
1 

TABLE 1•2, INDICATOR DATA 

···-· -··· ··-----~- -·--

I 
N 
D 
6 

1 
0 
0 
1 
1 

I t 
N I 
D I 

5 ' 

1 
0 
1 
0 
1 

•••••••••••••••••••••••••u••••••••••••••••nna•••••••••••••• 
LINE 

f ···--·-···-···-··-·-------·· •••••••••••••ma••••••••••••• 
I PCf"iO•IPCFIO• PCtlO• -PCFIO• PC-FID•1PCFIO•IPCrio· PCF"ID• 
I 81 .17 / 61 5/ 41 13/ 12/ 11 
t•••••••I•••• .. • ----·- ·----- ··----1-~----1·-···- ··-----

I I I 
A8 I A1 A6 AS A4 I A3 I A2 Al 

I t I 
.88 

., 87 86 85 84 I 83 I B2 81 
I I I 

CB t C7 C6 cs C4 I C3 t C2 Ct 
I I I 

08 I 01 06 05 04 I 03 I 02 01 
I I I 
I NUM JERROR I READY fALPHA 
I I I 

., 

·······-···--····•U•Y••·~~~a-•·u~--D•D••············~·----~ 

p·3'1 



./ r( tl,!}! IJ ' 

;Je.u. }'Y\~;c 
I )u D' 
rxec 

jC FF; 

1i C Ff. 

l c FF 

? C FF 

I 
N 
o· 
I 
c 
A 
T 
0 
R 
s 

, .. ufa~·, 

• I 

g · ';{{ac 

==--- ---· 

I 
I 
r 
I 
I 

INDICATOR SELECT 

--------- -····· 

SELECTED 

s 
A 
B 
c 
0 

1 
~ 

D 
7 

0 
1 
1 
1 
1 

I 
N 
D 
6 

1 
0 
0 
1 
1 ' 

I 
N 
0 
5 

l 
0 
1 
0 
1 

•••••••••••~•·•~·-~•••••a•••••• 

-~·.: 

TABl.E 3.•2t.· INDICATOR DAiA .•...• ··.··• -~---~--- -··· . ' 

-sc 
Lf C 
~c 

c:c 
/C 

r·­
r 

/>? ' , . ?· ')::' ".'.! .. 
. i-/ ' . ?-

· · · · · · · · · ·---~-------·--------~------~-----·-···········---~ ~J ,. . . · ... :· . . ~- L I NE ,. . . " : . .. . I 

)~----~-~-~-----··------~--·-····--··---~----------····-~-· .I PCFID•IPCFio•IPCFlO•IPCFIO•IPCFIO•tPCFID• Pcr1o~IPCF'ID•.1 I 

' 8/ .17/ i6l . , 5/ 'f 4/ 13/ 2/ 11/ I . 

--~--~-·-~-~--1---~-- -~----1-~----1-~---- •••••• .. .;. ...... , 
f I . I f 

A8 t A1 I - A6 AS I All A3 A2 Al I 
·-fl_, I I I 
.88 ·1 87 I 86 85 I ·94 83 82 81 ·. 

I I . t 
ca t C7 . , C6 cs I C4 Cl C2 C1 

I I I 
08 t 01 I 06 05 I 04 03 02 01 , .. I I 

I I ' NUM ERROR READY fALPHA 
I I I 1 

p.3</ 



CODE CONVERSION 

·-·- ·-------·-

···-----
THE KEYBOARD CODES ARE CONVERTED ro THE PROCESSOR INTERNAL ASCII 
CODES BY MEANS OF TABLE LOOKGUP OVERLAYS• VARIAtIONS IN CODE 
TRANSLATIONS R£QuIREo ~y INTERNATIONAL 'coDE SETS ARE PROVIDED BY 
THESE OVERLAYS• 

PRINTER ··--·-· 
PROCESSOR INTERNAL ASCII CODES ARE TRANSLATED TO BURROUGHS CORP• 
ORATE STANDARD KEYBOARD CODES (BURROUGHS STANDARD 1284 9055)• 
FOR INTERNAT!ONAL MACHINES1 THIS CODE IS TRANSLAtEO WITHIN THE 
CONSOLE VIA .A PRQM/RQM TO MATCH THE CHARACTER GENERATOR ROM 
CODES• 

ENO or PAPER DETECT CENOOPS/) • OPf lONAL --- ....... ······ ··---·-·· . -------· 
PROVISIONS HAVE BEEN MADE ON THE CONSOLE CVIA THE EOPD•6 MODULE> 
TO oETECT AN aur·o~·PAPER CO~DITIONa THlS INFORMATION IS STdREO 
IN A DOP rLtP•fLOP• 

WHEN THE FORMS· FUNCTION IS SUBS£QUENTLY· ENABLED1 THE INFORMATION 
rs PLACED IN STATUS eIT 2 FOR TRANSFER TO THE PROCESSOR VIA THE 
EXT•02 LINE~ . 

THE EOP0•6 MODULE <ENO•OF•PAPER DETECTION) IS A 0£VICE WHICH• 
WHEN ACTIVATED# WILL EMlT A SIGNAL INDICATING A BREAK IN THE CON• 
TINUOUS PAP£R OR AN OUT•oF•PAPER CONOITtON~ 

THIS DEVICE. HAS TWO PROJECTIONS' 518" IN WIOTH1 SfART1NG 3130" 
AND 11~30" FROM tHE LEFT SIDE OF THE PAPtR PATH <THE 0 £NO or THE 
FORMS HANDLER>• 

WHEN THE DEVICE IS USEOj IT IS ~ECE5SARY THAT A FORM BE LOCATED 
OVER EITHER OF THE 518" ARlAS FOR THIS FEATURE TO FUNCTION• 

FOR THE UPPER CONTINUOUS FORMS PATH1 THE our·or~PAPER CONDITION 
SIGNAL WILL OCCUR AT APPROXIMATELY 14•3/8tt C87•1/6" SPACES> FROM 
THE BOTTO~ OF THE ~RINT LINE TO THE BOTTOM EDGE OF THE PAPER1 



3.1.7,3 END OF PAPER OETECT CENDOPS/) • OPtlONAL 
· (CUNTINUfD) -·· -- ----- ·----- --------- - =~-==~-= 

FOR T~E LOWER CONTINUOUS rORMS PATH, THE ouT·QFHPAPER CONDITION 
SIGNAL WILL OCCUR AT APPROXlMATfLY 14•9/16tt (87•1/6" SPACES> 
FROM THE BOfTOM OF THE PRINT LINE TO THE BOTTOM EDGE OF THE 
PAPER• 



312 PROCESSOR COMMlJNICAiIONS 

DEVICE ACCrss 

THE INITIATION OF AN INFORMATION 1RANSfER BETWEEN THE PROCESSOR 
AND DOP IS THE SAM£ FOH ALL nr.VICfSJ iHE DISTINCTION BEING IN THE 
DEVICE ADDRESS CONTAINED IN THE BASE REGIST~R CAR1 QR HR2) OF THE 
PROC£SSOR 1 S OUTPUT SELECT GATES6 THf PORT SELECT UNIT OECOOFS 
THREE BIT•GRQUPS FRO~ THf PROCESSOR TO COMPLETELY DE~INE THE 
OPERATION THAT Is TO TAKE PLACE: THE COMMAND FIELD CNANO BITS 
51•54) ESTABLISHES WHETHER THE OPERA110N IS TO BE A DEVICE READ 
OR A DEVICE WRITEJ THE FdUH LEAST SIGNIFICANT BITS Of BR1 OR RR2 
CONTAIN THE SPECIFIC DEVICl ADDRfSSJ ANO THE MOSf SIGNIFICANT BIT. 
or BR1/BR2 IN CONJUNCTION ~ITH THE COMMAND TYPE DlSfINGUISHES 
BETWEEN CONTROb' DATA; ANO STATUS wOROSa FOR FURfHER DETAILS ON 
PROCESSOR INTERFACE OPERATIONS REFER ·ra THE DESCRIPTION OF THE 
PORT SELECTOR UNtT GIVEN IN PRODUCT SPECIFICATION 1447 9000 FOR 
811118705 PRotEssORS1 dR IN ~603 0031 FOR 8721 PROCESSORS• 

WORD FORMATS .... -··-·--
COMMUNICATIONS BElWEEN THE PROCESSOR AND THE CONSOLE DOP INVOLVE 
THE FOLLOWING WORD TRANSrERSI 

CONTROL WORD • OPERATION OF THE CONSOLE IS INITIATED 8¥ T~E 
----·· ···-- TRANSFER or A CONTROL WORD FROM THE PROCESSOR 

T~ T~E CONSOLE DDP• THE co~TROL WORD CONSISTS 
OF CONTROL BITS TO ENABLE OR DISABLE DATA tN• 
TE~RUPTS FRO~ THE_rORMS1 PRINTER, CARRIER' ANO . 
KEYBOARD FUNCTIONS or THE CONSOLE •. 

. DATA. WORD • DATA TRANSFER AET~EEN THE PROCESSOR AND THE 
••••••••• OOP ts IN 16•BIT PARALLELP WHERE BIT (16) ·rs 

THE LEAST SIGNIFICANT BIT• A UNIQUE DATA WORD 
IS ASSOCIATED WITH THE KEYBOARD~ THE CARRIF.R1 
THE PRINTER, THE INDICATORS1 AND THE FORMS 
HANDLER~ EACH DAtA WORD CONSISTS OF A DATA 
FIELD CEXCEPT FOR THE FORMS HANOL[Rl AND A 
'UNCtIO~ FIELD WHICH IS USED FOR THE CONTROL 
or EACH CONSOLE FUNCTION• 

.. 



-3•2•2 _WORD FORMATS 
CCONTtNUED) •••• ••••••• 

stATUS WORD • THIS WOHO IS R£TuRNEO rRoM THE obP TO THE PRO• 
•••••• •••• CESSOR WHfNEVER THE ODP WISHfS TO NOTIFY THE 

PROCESSOR THAT A- FAILURE OR SPECIFIC FUNCTION• 
AL CONOlTION HAS OCCURfQ, IT CONSISTS·Or A 
DEVICE ADORESS fJELO WHICH IS INSERTED AT THE 
PSU ANO A DEVICE STATUS FIELD WHICH Is'INSERT• 
ED AT ThE OOP• 

WORD FORMATS ASSOCIATED w!lH CONSOLE OPERATIONS ARE GIVEN IN 
FIGURE 3•2• DETAILS OF WORD CONT£NTS ARE PRESENTED IN THE 
FOLLOWING SUBPARAGRAPHS• 



·- CON'l'ROL 
WORD 

CAI.RIEB. 
DATA WORD 

PRINT 
DATA WORD 

INDICArOR 
DUA WRD 

FORMS 
!».TA WRD 

STATUS 
WRD 

(NOTE 4) 

•• ·~ '--· ... _ ••• - ................... __ 4 __ • 

I 
i ; , H •• , ~• I H•o •• ' I 

0 
! • : O • I • 

. . ··:'.· .. , j • . .i; t:: ........ ~ .. 1 .. , , ······ ... .. . . r• . 
._,_IBB __________ ._. __________ ~·---··_·. __ •. ~_~,p'~-~·~-:.:_··._·._)_._.··~~·-•·_·_···_:·~_-_··:_.·r:_~_-__ ' :_·--..-~----~·--··--~-·~rt_·:_._·_:_._~;·_·~~--_:·_:_·· ..... ··_·· ..... ------:,,...._··----~~'----~,.-------.~------.,....--U~ 

1 2 3 4 5 . 6 7. . . 8 9 10 . l.l 12 13 14 15 16 
t-------~t--------lf--------lf---------l-------+---------1-------+--------+-------+---------+----·----~-------+--------+-------+--------+---·----

M1'R. 
MODE 

ENABLE 
CARRIER 
DATA 
INTRPT 

ENABLE 
FORMS 
DATA 
INTRPT 

ENABLE 
PRINTER 
DATA 
INTRPT 

ENABLE 
KYBD 
DATA 
mTRP'I' 

..-----~..-------11--------11--------1---------+----------+-------+--~·---f-----·---+---------+--------11---------1--------1--------11---------1~-·----i 

0 0 

0 l 

1 0 

ESCAPE 
RIGHT 

ESCAPE 
LEFT 

nun­
ALIZE 

RED 
RIBBON 

.(NOTE l) 

CARRIER 
DIRECTION 

PRINT 

nm nm IND nm nm 
BANK BANK BANK BANK BANK 
ADDR ADDR ADDR ADDR ADDR 

DATA 

8 

DATA 
8 

DATA 
8 

DATA 
7 

DATA 
7 

DATA 
7 

DATA 
1 

DATA· 
6 

DATA 
6 

DATA 
6 

DATA'. 
E) 

DATA 
5 

DATA 
s 

DATA 
4 

DATA DATA 
·s 4 

DATA I DATA 
5 . 4 

DATA DATA 
4 3 

DATA 
3 

DATA 
3 

DATA 
3 

DATA 
2 

. DATA 

2 

DATA 
2 

DATA 
2 

DATA 
l 

DATA 
l 

DATA 
l 

DATA 
l 

Di\TA 
0 

r------t---~---t-~----+---'A"'---+----..B......_ __ +------..C._,,._--+---.D."'--_.,t--~.S..__--t,__------t---~---+-~·----·t-------+-~-----+-------+----------t---·-----t 

1 1 LEFT 
PLATEN 

RIGHT OPEN 
PLATEN PLATEN 

CLOSE 
PLATEN 

POWER 
OFF 

t----~~1---~~~f--------lf--~----1----~--1--~~--1~----~----~--·-t---~---r--~---r-------~------~------~~-----+-----~-+---··-~-t 

DATA END or 
REQUEST PAPER. 

NOTES: 

DEVICE 
ADDR 

4 

DEVICE 
ADDR 

3 

DEVICE 
ADDR 

2 

DEVICE 
ADDR 

1 

DEVICE CA.PRIER 
ADDR RF.ADY 

0 

1. RED RIBBON OOMMARDS All tRAHSLATED 1'0 BLAat RIBBON OOMMMU>S BY DDP. 

2. ONLY WEN DI Mra MODE. 

3. STALL AND OVERSPEED AU SITHER. BO'l'H ON.OR BO'l'H OFF. 

4. DEVICE ADDRESS BITS OF S'l'Al'US WORD AU INSElttED AT PSU. 

FOR.".S 
READY 

FIGURE 3-2 •. CONSOLE DDP.WORI).FORMATS 

PRINTER 
READY 

K;YBD· 
READY 

READY 
PB 

INTRP'I' PCP ID 
NOT (HOTE 2) STALL 

· OVER.SPEED . (NOTE 3) 
HOHORED I (NOTE 3) 

.l 



CONTROL WORD 

. BIT<S) ....... ......... 
DON'T CARE• 

10 MTR MODE • THIS BIT USED IN THE MTR ONLY& A u1" IN ........ 
TMIS BIT ALLOWS THE PCrlo/ SlGNAL FROM THE CONSOLE. 
TO GET TO THE STATUS LlNESa 

11 DON'T CARE• 

12 ENABLE CARRlER DATA INTERRUPT ~ A "1" tN THIS BIT EN• ...... ------· ..... ---------
AALES OATA INTERRUPTS TO THE PROCESSOR WHEN THE CAR• 
RIER. ts READY ro ACCEPT POSITIONING DAtA• 

13 . tNABLE FO~MS OATA lNTERRUPt • A "1" IN THtS BIT EN• 

···--· ··--· ---- ···------ABLES DATA INTERRUPTS TO THE PROCESSOR WHEN THE roRMS 
M£CHANlSM IS R£AOY TO ACCEPT CdNTROL OATA1 

14 · £NABLE PRINTER OAtA INTERRUPTS • A "1" IN THIS BIT EN• 

····-· ·------ -··- ·---------. ABLES DATA INTERRUPTS TO THE PROCESSOR WHEN THE PRINT• 
£R IS REAoY TO REQUEST PRINT DATA• 

15 ENA~LE KEYBOARD DATA lNTtRRUPT • A "1" IN THIS BIT EN• ·····- ···-···· ··-- ·····-··· 
ABLES DATA INTERRUPTS TO THE PROCESSOR WH£N THE KEY• 
BOARD ts RE-ADY To TRANSMIT A DATA tHARACfERt 

·. 16 · "OON'f CAREtt Bll1 

NOtfSI 

1. tHE KEYBOARn ls ENARLEO WHER£AS THE .PRINT£R1 fORMS1 AND 
CARR I ER ARE O· l SA 8 LE 0 8 Y 'THE S Y STEM C LE AR a 

2t ENABLING OF ANY Of THE CONSOLE DEVICES ALLOWS THAT DE• 
VICE TO GEN£RAtE DATA INTERRUPTS¥ DISABLING OF ANY OF 
THE CONSOLE DEVICES REsEts THE DATA INTERRUPT AND INHIB• 
ITS SUCCESSIVE OATA INTERRUPTS fOR THAT DEVICE• 



KEYBOARD nATA WORD 

BITCS) F'UNCTtON --··-- ......... 
NOT USED• 

DATA • USED ta TRANSMIT 8•AIT CHARACTER DATA FROM THr ..... 
KEYBOARD TO T~E PROCESSOR VIA THE CONSOLE DOP~ 

NOTES I 

1. KEYBOARD coo~s ARE TRANSMITTED TO THE PROCESSbR VlA THE 
EXT£RNAL BUS• 

2. THE DATA BIT AssIGNM£NT ts AS FOLLOWSt EXTERNAL BUS 
BlTS W THROUGH 12 CONTAIN THE HIGH•OROtR DIGIT OF THE 
KEYBOARD CODEI EXTERNAL BUS BITS 13 THROUGH 16 CONTAIN 
THE LOW•OROER DlGlT1 

EXAMPlEt 

tr THE KEY AT KEYHOARO LOCATION F3 WERE DEPRESSED IN THE 
UNSHIFTED MOOE1 THEN THE EXTERNAL BUS DURING TRANSMIS• 
S"l"ON WOULD BE. I 

.. 

EXta BUS 1 2 3 4 5 6 7· 8 9 10 11 12· 13 14 15 16 
0 0 0 0 0 0 0 0 1 1 1 0 0 0 1 0 

HIGH•ORDER LOW•ORDER 
DIGli DIGJf 

CARRIER DATA WORD -······ .... ·---
BlT~S) tUNCTION .......... 

.. 1•2 

......... 
CONTROL SELECT • OEFIN£S THE CONSOLE FUNCTION DESTINED ....... . ...... 
roR THE DATA WORD· A CODE OF (OO) S(LECTS THE C•RRIER 
CONTROL• 

3•6 NOf USED• 



3,2,,.3 
(CONTINUED) 

CARRIER DATA WORD 
••••••• •••••••• 

., INITIALIZE • A "1tt IN THIS BIT CAUSES AN lNITIALIZA• ........... 
TION. ROUTINE TO BE PERFORMED WHICH LEAVES tHE PRINt 
HEAD IN A HOME POSITION ON THE LEFT OR RIGHT DEPENDING 
ON THE CARRIER DIRECTION THAT IS GIVEN IN BIT 8~ 

8 CARRIER DIRECTION • DEFINES THE HORIZONTAL OlR~CTtON 

·~····· ·-······-Ot THE PRINTER HEAD• A "1" SPECIFIES MOVEMENT TO THE 
L£F"T• 

9•16 DATA • DEFINES THE NUMBER OF HORIZONTAL POSITIONS 

NOT.ES I 

WHICH THE PRINTE~ HEAD Is TO BE MOVED FROM llS CURRENT 
POSITlONa 

.· la ~!Ts· 1 ANO 2 MUST EQUAL "Ott FOR ALL CARR!ER DATA WORDS1 

~ •. ff BIT 1 • 1 ·<INITIALIZE>1 BITS 8 THROUGH 16 ARE "DON'T 
CAR£" BtTS• 

3a IF BIT 7 • 01 THEN ALL ZEROS IN BITS 9 THROUGH 16 EQUALS 
NO MOVEMENT1 ALL ONES ·IN BITS 9 THROUGH 16 CAUSES MOVF• 
ME~t OF 255 PRINT POSITIONS IN THE DIRECT.ION OICT~TE~ BY 
BIT s·1 

3,212.4 PRtNl DATA WORD 

Bl Y.S CS> 
••••••• 

................. 
.F'UNCTION 
•••••••• 

CONTROL SELECT • OEFINES THE CONSOLE FUNCfJON DESTINED ......... -····-
,OR THE OATA WOR01 A CODE OF <01> SELECTS YHE SYStEM 
PRlNT£R CONTROL• 

. 3~4 NOT USED• 

· ~~6 ESCAPE •DEFINES CARRIER POSitIONING TO BE LETT <01>1 ···-·· RtGHT (10), OR NO E·SCAPE (00)~ 00 IS NOT To BE usro 
f*OR PRlNTINGa 



l•2,?a4 
CCONTINUEO) 

PRINT OATA WURO ................. 
., . RED RIBBON • A "1° IN THIS BIT WILL SEND tHE RED RIB• . .•. ··-··· 

BON COMMANDS TO THE OOPI HOWEVER1 THE CONSOLE ~ILL 
·PA t NT. t .N e LA c K • · · 

· 8 · PR I NT • A " f" . ·1 N Y H I S R I T W I LL C AUS E THE CH AR AC TE R 0 E • ...... 
FINED BY BITS 9•16 TO BE PRINTED fOLLOWlNG ESCAPEMENT. 
·-EClFIEO IN RlTS 5•6J OTHERWISE' ESCAPEMENT WILL TAKE 
PLACE BUT NO PRINTING WILL OCCUR• 

9•16 DATA• THE COOES ON T~ESE BITS DETERMINE-THE CHARACTER 

NOTES• 

•••• 
TO BE PRINTE01 THE CHARACTER SETS 64 OR 94 COMPLY 
WJTH SPECIFICATION 1284 9055• CONLY VALID PRINTABLE 

·ASCII. CHARACTERS SHOULD BE SENT1) 

. . 

11· BITS 1 ANO 2 ~UST EOUAL "O" ANO ~1" RESPECTIVELY FOR ALL 
. PRINTER DATA WOR~S. 

~. TH~ PRINTER CAN PERFORM FOUR FUNCTIONSt PRINT RIGHT, 
PRINT LEf'.l1 SPACE RIGHT1 SPACE LEF'T• PRINTING ·1s DONE 
ONLY ON THE FLV• 

3e l SPACE MAY BE PRINTED BY SUPPRESSION Of THE PRINT etT 
PLUS THE APPROPRIATE ESCAPEMENT BIT• SPACING MAY ALSO. 
BE· AC°COMPLISHEO BY GIVING A ?.0 CODE TO BE PRINTED• 

41 BITS i AND 6 SHOULD NEVER ROTH BE "1" OR "O"• 

Se THERE Is NO PRtNT•tN•PtACE CAPABILITY1 

,• 



BIT CS) 
··-··· 

INDICATOR DATA WORD 
·····--·- .... ·--· 

F"UNiiTION 

·-·-···· 
CONTROL SELECT • DEFINES THE CONSOLE ,UNCTION DESTINED 
••••••••••••• 
FQR THE DATA woAo. A CODE OF (10) SELECTS THE INOICA• 

. fOR CONTROL• 

3 NOT USED• 

4•8. INDICATOR BANK ADDRESS • SPECIFIES tHE ADDRESS or ONE 
······-·· ---~ ...... . 
OF FOUR BANKS.OF EIG~T INDICATORS EACH OR ONE BANK OF 
rouR .INOlcATORS To WHICH THE DATA CODE Is DESTINED• 

9•16 DATA • SPECIFIES THE OlR£CT CODE TO BE DELIVERED 10 A 

NOTES ·t 

•••• 
BANK oF EiGHT. INDICATORS ON THE CONS6LE OPERAtnR 
PANElt 

1a .TH[RE ARE FIVE SETS OF INDICATORSI FOUR s•RIT ANO ONE 
·4•Bil• tlGURE 3•2 SHOhS THE INDICATOR POSITIONS AND THE 
INDICATO~ OATA WORD COOING REOUIRED TO CONTROL THEM1 

2. AN INDICATOR WILL BE ILLU~INATEO UPON RECEIPT or A OATA 
WORD -ITH A "1" IN THE APPRnPRIATE DATA BIT POSITION• 
tT WILL REMAIN ILLUMINATED UNTIL RECEIPT OF A NEW OAtA 
WORD ~ITH THE SAME CONTROl CODING AND A ·"~" IN THE 
APPROPRIATE DATA BIT POSITION OR UNTIL THE CONSOLE CLEAR 
OR SYSTEM CLEAR PUSHBUTTON IS OEPRESSEOi 

3t THE ~ON" INnICATOR IS ILLUMINATED WHEN POWER COMES ON• 

41 ONLY ONE BANK .AT A TlMf MAY BE SELECTED• 



. FORMS DATA WORD ........ ·-·· ...... 
. BITCS) FUNCTION -----· •••••••• 

. ·1 ·2 CONTROL SELECT • DEFINE~ THE CONSOLE ruNcTION DESTIN~D ····--- ..... .. 
FOR THE CONTROL WORD~ A CODE OF C11) SELECTS THE 
FORMS CONTROLa 

10 LEFT PLATEN • A "1tt IN THIS BIT WILL CAUSE THE LEFT 
•••• •••s•• 

.. PLATEN TO BE AOVANCED ONE LINE• 

11 "DONJT CARE" Bila 

12 RIG~T ~LA~EN • A "1" IN THIS BIT WILL CAUSE THE RIGHT ..... ····--
PLATEN TO BE ADVANCED ONE LINE• 

13 OPEN PLATEN • A "1" IN THIS BIT WILL OPEN THE FORMS 
••••••••••• 
CONTROL CHUTE, 

14 CLOSE PLATEN • A 0 1tt IN THIS Bll WILL CLOSE THE FORMS ............. 
CONTROL CHUTE• 

15 POWER OFF • A "1" IN THIS BIT WILL TURN SYSTEM POWER 
·-~·· ... 
Of'f • 

16 ALARM • A h1ff tN tHIS BIT WILL ACTIVATE THE AUDIBLE ··--· ALARM FOR OPERATOR ATTENYION• 

NOTES I 

le BITS 1 ANO 2 MUST EQUAL fl1" FOR ALL FORMS OATA WOROSt 

2• If BITS 10 AND 12 ARE BOTH "1"' BOTH LEFT AND RIGHT 
PLATENS WILL ADVANCf O~ A SPLIT PLATEN CONSOLEJ HOWEVER1 
tr A SPLIT-PLATEN CONSOLE Is SET UP TO AtT AS A SINGLE• 
PLATEN MACHINE' tHE LEFT•PLATEN ADVANCE CONTHOLS THE AD• 
VANCEMENT• THE RIGHT PLATEN ADVANCE BECOMES l~OPERA• 
'UVE•. 



3·2•?.16 
CCON'tINUEDi 

FORMS DATA WORD ··-·- --·· .... 
3 a . ? F' B I T S 1 3 A N 0 1 4 A R E B 0 T H •• 1 •• ' T HE PL A T E N I S. C 0 MP L E • 

MENTEDa 

RITCS) ....... 
1 

STATUS WORD 
........ •1111• ... 

·FUNCTION 
•••••••• 

OATM REQUEST • CONSOLE DOP IS READY TO ~ECEIVE OR ..... -----·· 
TRANSMit A DATA CHARACTERa THIS STATUS CONDITION FOL• 
LOWS THE OAlA INTERRUPT SIGNAL TO THE PROCESSOR• IT 
IS THE "OR" OF BITS 9 THROUGH 12• 

2 END OF PAPER - PAPER ·oN LErT OR RIGHT PLATEN OR BOTH 
••• •• 11!11•••• 
HAS BEEN EXHAUSTED• CTHIS CONDITION IS ONLY REPORlEO 
WHEN rORMs lNABLE IS TRUEa) 

3 NOT USED (~LWAYS "0")1 

2•8 DEVICE AOORlss - <DEVICE ADDRESS BITS ARE INSERTED At ... ,. .•....... 
T~E PORT SELfCT UNIT,) 

9 CARRIER READY • CARRI£R BUFFER IS READY F'OR NEXT DATA· 

······- ····· WORCJ IT. IS EQUAL to tttt• WHENEVER THE· CARRIER D-ATA IN .. 
TERRUPT Is TRUE• 

10 YORMS REAOY • FORMS SUFFER IS READY rOR NEXT DATA ··--- ....... 
~ORDI IT lS EQUAL TO ttt" WHENEVER THE FORM~ DATA tN• 
·TE~RUPT l S TRUE• 

11 PRlNfER READY • PRINT BUFFER IS READY FOR NEXT DATA ............. 
W 0 R 0 I ..I T I S EQUAL T 0 tt it' WHEN E VER THE PR l N. TE R DAT A I N .. 
TERRUPT IS TRUE• .. 

12 KEYBOARD READY • KEYBOARD CHARACTER ts AVAILABLE FOR 
·····-··- ··-·-
TRANSFER TO PROCESSORJ IT ts EQUAL TO «1H WHENEVER THE 
KEYBOARD DATA INTERRUPT Is TRUE• 



3.2.,.1 
CCONT!NUFD) 

STATUS WORD 

13 READY • .,READY" PUSHBUTTON HAS BEEN DEPRESSED ANO CON• 
····-SOLE IS READY FUR OPERATION• 

14 INTERRUPT NOT HONORED ~ PROCESSOR DID NOT SERVICE ·KEY• 
••••••••• ••• •••a•am 
BOA~D DATA INTERRUPT• (SFE NOTE lt) 

15 OVERSPEED·· CARRIER IS MOVING too FAST• (SEE NOTE 2.> ............ 
WH£N IN MT~ MOOE THIS AIT SIGNIFIES PCrIOI IS ACTIVE.-

16 STALL • CARRIER IS JAMMED. CSEE NOTE 2a) -----
NOTES I 

1.· BIT 14 IS EQUAL TO "1" WHEN A KEY IS DEP~EssED AND T~E 
"FIFO" BUFFER ALREADY CONTAINS 64 CHARACTERS• 

2t BIT 15 AND 16 CAN BE SEt TO "1" ONLY AFT£R A CARRIER 
OATA WORD IS ISSUED THAT DlRECTS A CARRIER POSITIONING 
OPERATION ANO EITHER AN OVERSPEEO OR A STALL CO~OITION 
lS oETEcTED. IN THE OPERATIONAL SYSTEM~ EITHER aoTH OR 
NONE OF THE BITS ARE PRESENT• 

3t3 QEstGN CONSIDERATIONS ······ -----·······-· 
GENERAL 
••••••• 

THE CONSOLE OD~ CONTROLS tHE FOUR rUNCTIONS o~ THE CONSOLE& KEY• 
BOARD CALPHANUME~IC1 NUMERIC, AND PSK'S>1 PRINTER <INCLUDING CAR• 
RlFR)1 FORMS CONTROL, ANO INOICATORS1 THE TRANSMISSION or DATA 
WOROS TO THE CARRIER, fORMS CONTROL• OR PRINTER CAN BE DONE ONLY 
WHEN A DAtA INTERRUPT Is PRESENt tOR THAT FUNCTION To WHICH THE 
DATA WORD IS DIRECTED• FETCHING OF DATA FROM THE KEYBOARD BUFFER. 
SHOULD BE DONE ONLY WMEN THE KEY80ARO DATA INTERRUPT IS PRESENT1 
THE c 0 N s 0 LE I ND l c A T 0 Rs D 0 Na T G f NE RA Tr 0 A TA I NT ERR up T s • f·H E t N. 
OICATORS MAY ·eE sET OR RES£T AT ANY TIMEJ HOWEVERI A 10 MICRO• 
SECOND DELAY BETWEEN INDICATOR DATA WORDS SHOULD BE OBSERVED• 
BETWEEN A PRINT, CARRIER1 OR FORMS DATA WORD ANO AN INDICATOR 
DATA WORD A 10 MICRO~ECONO DELAY MUST 8£ OBSERVED• ONLY ONE fN• 
DICATOR BANK MAY BE ACTIVATED OR DEACTIVATED AT A TIMEt 



OAiA AUff"fRS 

A 64 CHARACTER DEEP "FIFO" AurFER" IS OEOICATEO TO THE KEYBOARD• 
ONE a•aIT BUFFER ls SHARED WITH PRINTER ANO CARRIER DATA. 
ANOTHER 8•BIT SUFFER ls us~o FOR lNOtCATOR DATA• THESE REGISTERS. 
ARE PRtiVID£0 TO BUFFER DATA TO AND FROM THE PROCESSOR• 

3. 3. r. 2 CONTROL WORD ...... .,."" ......... 
THE ~ECEIPT OF.AN ~l~STRUCTIONtt SIGNAL COINCIDENT ·wtTH THE 
ttWRITE" SIGNAL fRO~ tHE PSU SPECIFIES TO THE ODP THAT THE INFOR~ 
MATION ON THE DATA LINES FHOM THE PROCESSOR IS A CONTROL WQROa 

. READ STATUS ·--- ----·-
THF. RECE.IPT or AN ttINSTAUCTioNtt SIGNAL COINCIDENT WlTH THE "RFAD" 
SIGNAL FROM THE PSU NOTlFlES THE·OoP TO PLACE ALL STATUS lNOlCA• 
TORS.ON TH[ DATA LINES TO THE PROCESSOR• 

DATA WORD 
••at• --·· 

t F T HE " l N S T R UC TI 0 N ° S l G N A L I S A B S t N T W HE N A •• RE A 0 ° 0 R '' W R I T E " 
SIGNAL IS RECEIVED FROM THE PSU1 1HE ODP IS NOTIFIED TO <R£SPEC• 
TlVELY) ACCEPT THE DATA WORD ON THE DATA LINES FROM THE PROCESSOR 
OR PLACE A riATA ~ORO ON THE DATA LINES TO THE PROCESSOR. 

KP/BOARD ....... ., .. 
THE.KEYBOARD IS USED BOTH FOR DATA ENTRY ANO FOR PROGRAM CONTROL• 
THE KEYBOARD IS COMPLETELY INDEPENOENT1 ELtCTRICALLY. ANO MECHANI• 
CALLY~ FROM THE PRINTEH1 HENCE1 ANY TYPING OR PRINTING FROM THE 
KEYBOARD IS UNDER PROCESSOR CONTROL• 

THE KEYBOARD FUNCTION PROCEEDS AS fOLLDWSt 

A1 IF THIS FUNCTION IS NOt ALREADY ENABLEOJ THE PROCESSOR 
tssuEs A CONTHOL ~ORD ENABLING KEYBOARD OAlA INfERRUPTS1 
(ANY OR ALL Of THl OTHER CONSOLE FUNCTIONS MAY BE EN• 

·ABLED BY THE SAME CONTROL WORD1) 

p.53 



3a3•2 KEYBOARD 
((CNTINUED) . •••••••• 

Ba AFTER THE KfY~OARD HAS BfEN fNABLEOj THE DEPRESSION OF 
ANY KEY CALpHA, NUFERlC1 OR PSK) CAUSES tHE DPP'S "KEY• 
80AR0 READY" CONOllION BIT TO BE SET ANO A DATA INTER~ 
RUPT SIGNAL TO BE SENT TO THF PROCESSOR1 (ALSO~ THE 
CH~RA,T[R CQDl IS LOADED INTO THE DDP'S "FIFO" KEYBOARD· 
BUFFER1) A MAXIMUM OF 64 CHARACTERS MAY BE STORED IN 
THE K'YROARQ ttf IF'Ou RUFFER• 

c. TH£.PROcEssoR RESPONDS TO THE DATA INTERRUPT BY REQUEST• 
ING THE STATUS WORO FOR SOURCE VERIFICATION (ASSUMES 
MORE THAN ONE CONSOL[ FUNCTION IS £NABLE0>1 

o. rOLLOWING SOURCE VfRlf lCATioN- THE PROCESSOR DIRECTS THE 
ODP TO PLACE THE Kf YBOARD OAT~ WORD ON THE EXTERNAL BUS1 
COMPLETING DOP ACTION• 

Et THE KEYBOARn AND ANY OT~ER CONSOLE FUNCTION CURR£NTLY 
ENABLlD REMAINS SO UNTIL A NF.W CONTROL WORD IS ISSUEO 
WITH THE RESPECTIVE HITCS) RESET• 

3•3•3 INoICATOR CONTROL 
···-···-- --·----

INDICATOR FUNCTIONS ARE PASSIVE IN NATURE IN THAT DATA lNfERRUPtS 
ARE NOT INVOLVED IN THllR lMPLE~ENTATIONt IMDICATORS ARE ILLUMt• 
NATED THRbUGH THE ISSUANCE OF AN ttlNOICATDR" DATA WORD RY THE . 
FIRMWARE• EIGHT BIT5 or THE DATA WORO CONTAIN TH£ DIRECT COOE TO 
BE DELIVERED TO ONE OF FOUR HANKS OF f lGHT INDICATORS EACH ANO 
ONE BANK OF rouR lNDICATORSJ f ACH OF THE OTHER EIGHT BITS CON• 
TAINS A "1" 1r THE CORRESPUNOING INDICATOR IS TO BE ILLUMINATED; 
OTHERWISE A "0"• ·(SEE FIGURE 3~2,) AT POWER ON (SYSTEM.CLEAR)1 
ALL LAMPS ARE OFF EXCE~T FOR THE ttQNtt INOICAlOR1 WHtC~ ts ON 
WHENEVER POWER To lHE CONSOLE IS PHESENT• 

OAiA E:NTRV 
••es• ••••• 

THE FIRMWARE ADVISES THE OPERATOR AS TO THE 1YPE OF DATA ENTRY 
REQUIRED BY THE ILLUMINATION OF INDICATOR LAMPS WHICH BEAR LE• 
GENOS IDENTIFYING THE KEYBOARD ENTHIES TO BE MADE• FOR SIMPLE 
OATA ENTRY1 THE "NUMERIC" LAMP IS TURNED ON ACCOMPANIED av WHAT• 
EVfR SUPPLEMENTARY INFORMATION LAMPS ARE REQUIRED• NO DIRECT 
LINK EXISTS BETWEEN THl INDICATOR LAMPS ANO lHE KEYBOARDS ~HEN 
THE CONSOLE IS IN NORMAL MUDE1 THE INDICATORS MERELY IDENTIFY 
THE ENTRY TO BE MADEa ANY ASSOCIATEO CONSOLE FUNCTIONS ARE HANO•· 
LED UNDER PRQC~SSOR FIRMWARE CONTROL• VIA THE APPROPRIATE ODP 
CONTROL LOGIC• 



. 3,3,4 
CCONTINUE"O) 

DATA ENTRV 

THE DATA fNfRV PROCEnURE AND PROCESSOR RESPONSE IS AS tOLLOWSI 

Ae tHE PR'OcEssoR LlGHtS iH£ APPROPRIAtE INOlCA1'0RS (NUMERIC 
·SEQUENCE ANO TYPE Or E~TRY REQUIRED>• 

Ba THE OPERATOR DEPRESSES THE NUMERIC KEY or THE DATA WORn 
(MOST StGNIFl,ANT DIGIT FlRST>a 

Ca THE PROCESSOR ACClPTS THE CHARACTER fROM THE DOP.AND 
STORES IT IN A PRlDETERMINEO LOCATION• 

Ot THE OPERATOR DEPRESSES THE SUCCEEDING KEYS AND THE PRO• 
CESSOR ACCEPTS EACH IN TURN ANO STORES IT IN AN APPRO• 
PRIAT£ LOCATlUNa SOFT~ARE DETERMINES tr THE ENTRY IS BY 
DOLLARS OR CENTS• 

Ee THE. OPERATOR DEPRlSSES THE OPERATION CONTROL KEY TO 
TER~INATE THE DATA ENTRY AND INFORM THE PROCESSDR Ot THE 
·N•tuRE OF THE DATA ENTRY COfBIT~ CREDIT~ OLD BALANCE1 
.ETC,> . 

F1 THE PROCESSOR FIRMWARE ALIGNS THE DATA TO A PRESUMED DE• 
CIMAL POSITION~ INSERTS PUNCTUATION1 ANO CALCULAT£S THE 
LOCATION AT ~HfCH PRINTING OF THE DATA O~ THE CONSOLE. 
PRINTER ts TO STARTa 

3•3•5 CARRlER CONTROL 
......... °' ... ""··-

THE CARRIER FUNCYION IS USED TO HORIZONTALLY POSITION THE CARRIER 
MECHANiSM ANYWHERE OVER THE WIDTH OF THE PRINTING AREA1 1HE 
FUNCf ION PROCEEDS AS FOLLOwsa 

A• THE PROCESSOR HAS SEtJi OR WILL SEND TO THE OOP A CONTROL 
WORD WHICH INCLUDES THE CARRIER AMONG THE FUNCTIONS EN• 
ABLED1 

Ba WHEN THE C~RRIER ls READY TO ACCEPT A POSITIONING COM• 
MAND; IT WILL SET' THE ooP•s "CARRIER READY'' CONDITION 
BIT ANO A DATA INTERRUPT WILL BE SENT TO THE PROCESSOR1 

C• . fHE PROCESSOR RESPONDS BY REQUESTING THE STATUS HORD FOR 
SOURCE VEHIFlCATION• 

f.ss 



3,3,5 tARR1£R CONTROL 
(CONTINUED) ·••••••• •·~··•• 

De FOLLOWING VERIFICATION> THE PROCESSOR WILL SEND A "CAR• 
RIER" DATA WORD TO THE DDPJ EIGHT BITS OF THE WORD CON• 
TAIN THE MAt;NlTUDl nF 'fHf. NUMBER OF COLUMNS TO MOVE ANO 
A t•BIT COOE lNOICATfS DIRECTION• 

Ee THE DDP ENERGIZES HIE APPROPRIATE INTERF"ACE LINES TO 'tHE 
CARRlER1 COMPLETING THE ODP ACTIONa 

f• ANY DATA INTERRUPTS CURRFNTLY ENABLED REMAIN SO UNTIL A 
NEW CONTROL WORO Is ISSUED wtTH THE RESPECTIVE CONTROL 
FJITCS> RESET• 

............ .., .... 
WHEN POWER IS TURNED ON,. CARRIER POSITION MUST BE INTITALtZEOe 
AS PART or THE PQWER•ON ROUTINE1 THE PROCESSOR ISSUES A CARRI£R 
DATA WORD wITH THE INiiIALlZATION BIT SET TO MOVE THE CARRIER Tn 
THE SELECTED DIRECTION TO THE MARGIN SET FOR THE rORMS HANDLER• 
THE DOP MOVES THE CA~RIER AT SLOW SPEED UNTIL MOTION CEASES ANO 
THEN SETS THE CARRIER DATA INfERRUPT1 

RlBBON CONTROL ................ 
THE PIN PRINtER CONSOLE ONLY HAS A BLACK RIBBON BOTH 64 AND 94 
CHARACTER SET• ANY RED RIBBON COMMANDS TO THE OOP WILL BE· TRANS• 
LATED TO BLACK RIBBON COMMANDS BY THE DOP1 

PRINT PROCEDURE 64/94 CHARACTER SETS 

THE PRINT PROCEDURE IS AS FOLLOWS& 

A• tHE PROCESSOR HAS SENT OR WtLL SEND TO THE .QOP A CONTROL 
WORb ~HICH INCLUDES THE PRINTER AMONG THE ruNCTIONS EN• 
ABLEDa 

Bt WHEN READY TO ACCEPT A PRINT COMMAND1 THE PRINTER WILL 
SET THE OOP 9 S ffPRlNTER READY~ CONDITION RIT- ANO A ·DATA 
INTERRUPT Wilk RE SENT TO THE PROCESSOR• 

Ca THE PROCESSOR REQUESTS SOURCE VERIFICATION1 



3, 3·,5, 3 PRINT PROCEDURE 64/94 CHARACTER SET~S 
(CONTINUED) ••••• • 0

••••••• ••••• ••••••••• •••• 

De FOLLOWING SOURCE VERIFICATION; fHE PROCESSOR SENDS A 
"PRlNT" DATA WORD 10 THE DDP FOR SUBSEQUENT TRANSFER TO 
THE PRINTER, OEPlNOlNG ON THE DATA BITS SET1 .THE .PRINT•· 
ER WlbL PRINT ON THE FLY IN EITHER DIRECTION~ OR PRtNT A 
SPACE• THF. PkINTER WILL NOT PRINT IN A CARRIER POSI• . 
:TION'· BUT MUST BE MOVING TO PRINT, 

Ea stEPS <e> THROUGH Co> AR[ REPEATED FOR EACH CHARACTER 
(QR SPACE) TO BE PRINTED• INTERRUPTS FROM THE PRINTER 
REMAIN ENABLED UNTIL THE FIRMWARE ISSUES A CONTROL WORD 
WHICH HAS THE PRINTER DATA INTERRUPT BIT RESET• 

CARRIER AND FORMS FUNCTtoNS ARE INTERLEAVED WITH PRINTER ruNc­
rtoNS TO CONTROL THE POsITlONING ANO FORMS ADVANCE OPERATIONS; 
THE FIRMWARE MAINTAINS RECORDS Of PRINTHEAO LOCATION ANO VERTICAL 
POSITIONING. ON THE FORM a EDITING FUNCTIONS CE•G•~ PUNCTUATION~ 
DECIMAL POINT LOCATI0N1 BIT SIGNIFICANCE1 ETCa) ARE ACCOMPLISHED 
BY f'IRMWAREt 

ALL PIN PRINT CONSOLES WILL HAVE A SPLIT PLATEN• THE FORMS DATA 
WORD CONTAINS T~o BitS WHICH PROVIDE INDIVIDUAL CONTROL Of' THE 
PLATENS FOR roRMS ADVANCE so THAT THE PLATENS CAN BE OPERATED IN• 
DEPENDENTLY• A ~1" IN THE BIT WILL CAUSE tHE RESPECTIVE PLATEN 
to ADVANCE ONE LtNE1 

ALARM .... ..,. 
ON£ atT or THE FORMS DATA WORD IS USED TO ACTIVATE AN AUOIBL£ 
ALARM IN THE CONSOLE¥ A ~1" IN THIS BIT WILL SOUND THE ALARM• 

p.S7 



3t3t7 

OPEN/CLOSE 

·----~---· 
TWO BITS OF THE FORMS DATA WORD IS usro TO OPEN AND CLOSE THE 
PLATENS• THIS FUNCTION IS BOTH FIRMWARE INTERLOCKED ANO HARDWARE 
INTERLOCKED CIN CONSOLE LOGICJ WITH PRINT SUCH THAT MOTION CAN• 
NOT ·OCCUR AT PRINT TIME, . 

STATUS AND UA1A INTERRUPTS 

STATUS INDICATORS 

ALL STATUS INDICATIONS ARE RETURNED TO THE PROCESSOR IN RESPONSE 
TO AN "ENABLE STATUS" SIGNAL CENST1SCLOCK) OR A "READ STATUS" R£• 
QUEST CREAOtINSTRUCTtONaSCLOCK) FROM THE PROCESSORe 

STATUS INTERRUPTS 

THE THREE CQNOlTlONS THAT WILL CAUSE THE CONSOL£ TO GENERATE A 
STATUS I~TERRUPT AREi 

At "READY" PUSHBUTTOh HAS BEEN DEPRESSED (BIT 13 SET>• 

81 KEYBOARD INTERRUPT NOT HONORED CBIT 14 SET)a 

Ci OVERSPEED O~ STALL tONOITlONS OF THE CARRIER CBIT 15 AND 
BIT 16 SET FOH EITHER CASE>• 

KEYBOARD INTERRUPT NnT HONORED ls SET IF THE KEYBOARD "Flrott BUF.• 
FER CONTAINS 64 CHARACTERS AND ANOTHER KEY lS DEPRESSED• OVER• 
SPEED AND STALL CONDITIONS ARE GENERATED BY THE CONSOLE "CERF" 
SIGNAL WHENEVER THE FAULTY CONDITION OCCURS' IN THIS CONDITION• 
THE CO~SOLE BECOMES INOPERATIVEa To RECOVER FROM THIS CONDITION# 
EITHER THE CONSOLE CLEAR OR SYSTEM.CLEAR PUSHBUTTONS ·MUST BE OE• 
PRESSED• 

THE PROCESSOR FIRMWARE WILL RESET ANY BIT CAUSING A STATUS INtER• 
RUPT AT THE SYSTEM CLOCK TIME FOLLOWING STATUS tNTERROGATIONa 
THE FOUR "DEVICE AEA~Y~ B!TS AND THE "OAtA REQUESfh BIT IN THE 
STATUS WORD ARE USED IN tHl DATA INTERRUPT FUNCTIONS (SEE BELOW) 
ANO 00 NOT CAUSE A STATUS lNTERRlJPTa 

p·S8 



DATA INTERRUPTS .... -~---~----
THE CONDITIONS THAT WILL CAUSE TH£ CONSOLE TO GENERATE A DATA IN• 
TERRUPT ARE LISTED BELUWa IN EACH CASE THE RESPECTIVE CONDITION 
BIT ANO THE "D~TA REQUEsrtt Blf WILL Rf SET IN THE STATUS WOR01 
RESULTING .IN A DATA INTERRUPT BEING SENT TD THE PROCESSOR• 

A• CARRIER HAS BEEN ENABLfD ANO IS READY TO PERFORM A CAR• 
RIER FUNCTinN• 

81 FORMS CONTROL HAS BEEN ENABLED ANO IS READY TO PERFORM A 
.FORMS FUNCTION• 

C• PRINTER HAS BEEN ENABLfO AND IS READY TO PERFORM A PRI·NT 
FUNCTION• 

01 KEYBOARD HAS BEEN ENABLED AND A KEY HAS BEEN DEPRESSED 
(BUFFER HAS A CHAHACT£R)a 

THE DATA INTERRUPTS FOR THE CARRIER- FORMS' AND PRINTER WILL BE 
RESET AT THE END Of THl CLOCK PERIOD THAT TRANSMITS THE DATA WORD 
FROM THE PROCESSOR Tn THE 06P• THE OATA INTERRUPT FOR THE KEY• 
BOARD WILL BE RESET AT 1HE ENO Of THE CLOCK PERIOD THAT FETCHES 
THE DAfA rROM THE ODP'S KEYBOARD BUFFfR TO THE PROCESSOR• 

DISABLING OF A CONSOLE ruNCTION <CARRIER- FORMS, .PRINTER OR KEY• 
BOARD) WILL RESET IT~ DATA INTERRUPT RlTa SYSTEM CLEAR DtSARLEs 
THE CARRIER1 FORMS' AND PRINTER DATA INTERRUPTS BUT ENABLES .THE . 
KEYBOARD DATA lNTERRUPTs, . 

HARDWARE RESiRICTIONS 

THE FOREGOING PROCEDURAL OfSCRIPTIONS APPLY TO TYPICAL CONSOLE 
OPERATIONS AND MAY. VARV AT THE DISCRETION Of THE PROGRAMMERi 
HARDWARE RESTRICTION~ NOT SPECIFICALLY STATED THEREIN BUT WHICH 
MUST BE ADHERED TO INCLUDE THE FOLLOWINGI 

J, PRl~TER DATA lNTEHRuP·rs MUST BE HONORED WITHIN 15 MILLI• 
SECONDS IN ORDER TO MA!NTAtN MAXIMUM PRINTER. SPEEDJ HOW• 
EVER• NO LOSS or PRINTER DATA WILL OCCUR IF THIS TIME 
INTERVAL IS NOT MAINTAINF01 

Bt CONSECUTIVE TYPE I INSTRUCTIONS THAT TEST FOR A DATA/ 
STATUS INTERRUPT ANO DO A CONDITIONAL DEVICE WRITE HILL 
CAUSE THE LOSS or PRINTER1 FORMS1 OR CARRIER FUNCTIONS1 
SINCE THE DATA INTERRUPT IS RESET Al THE ENO OF THE 
FIRST DEVICE WRITl WITH THE SYSTEM CLOCK• 



REVISION 

3a3aB HARO~ARE RESTRICTIONS 
(CONTINUED> •••••••• •••••••••••• 

C1 IF THE PLATEN IS UPEN1 PRINTING MAY BE DONE WITHOUT 
SENDING THE CLOSf PLATfN• THE CONSOLE WILL AUTOMATI• 
CALLY PERFORM THf CLOSE PLAtEN tUNCTIONa 

Be BETWEEN PRINT[R, CARRlfR OR FORMS DATA WOROS AND AN IN• 
OICATOR DATA nORO A PkOGRAMMATIC DELAY OF 10 USEC MUST 
ALSO BE lNSERTEOi BEThEEN AN INDICATOR AND PRINTER• 
CARRIER•FORMS CP•C•f) DATA WORD1 A PROGRAMMATIC DELAY 
Of ·10 USEC MUST BE lNSfRTEO, BETWEEN CO~SECUtlVE INDI• 
CATOR bATA WOROS1 A PROGRAMMATIC DELAY OF 8 USEC lS RE• 
QUIRE9a 

Ea O~LY !55 PRINT POSITIONS ARE AVAILABLE P£R LINE• 

r. WHEN A sTATUS INTlRRUPT !s RFCEIVED WITH THE "STALL" 
ANO/OR "0VE~SPEEDtt FLAG SET, THE CONSOLE CLEAR PUSHBUT• 
TON MUST BE DlPRrssro BEFORE THE PROGRAM CAN MAKf USE Of 
THE CONSOLE AGAIN• AT WHICH TIME1 THE CARRIER ~UST BE 
JNTIT4LIZEO TO EITHER ~ARGINj 

Ga THE STATUS WORD MUST BE INTERROGATED FOR THE PROPER DATA 
l~TERRUpT WHEN MOkE THAN ONE CONSOLE FUNCTION IS ENABLED 
Al- TH6 SAME TIME• 

H. THE POSITION or THE CARRIER MUST BE REMEMBERED PROGRAM• 
MATtCALLY• 

l• ONLY ONE INDICATOR AANK MAY BE SELECTED PER INDICATOR 
DA.TA ~ORO• 

Je lNDICATOR DATA MAY NOT FOLLOW ANY CONSOLE DATA WORD BY 
LESS THAN 11 MICROSECONDS• 

K1 AFTER CONSOLE OR SYSTE~ CLEAR OR HARDERROR CLEAR ARE 
.ACTIVAT£01 THE CONSOLE CANNOT ACCEPT A COM~AND fQR 200 
MILLISECONDS• TO ACCO~PllSH THIS OELAY1 A CARRIE~ OATA 
COMMAND ~ITH ALL BITS LOW SHOULD BE SENT• ANY DEVICE 

- BESIDES THE KEYBOARD S~OULO AE ENABLED• AFTER THt SRQ 
~R,OM THIS IS RECEIVED; THE CONSOLE IS READY TO ACCEPT_ 
COMMANDS• 

L• PRINTING IS DONE ON THE FLY BETWEEN DETENT POSITIONS 
lNSTE~O OF AT OETENT POSITIONS• 

M• IF THE CONSOLE IS STALLED~ IT MUST BE CLEARED BEFORE 
COMMANDS AFTER THE STALL ARE ACCEPtE01 



3•3•A HARDWARE RESTRICTIONS 
CCONTINUfD) $=a 0 =--~ ~-~=•u·-----

Nt ANY COMMANDS IN THE CONSOLE BUFFER STILL WAITING FOR .. 
EXECUTION WILL BE CLEARED IF HARDERROR CLEAR OR ANY 
OTHER CLEAR I~ GENERATED• 

3,3,9 OOp To CONSOLE P~c-r INTERFACE FUNCTIONS 

THE P•C•f CPRINTER·CARHtER~roRMS) MECHANISM IS CONTROLLED BY THE 
BASIC PROCESSOR THRDiiGH A SET or CODES WHICH SPECIFIES THE CON· 
TROL AND ITS PARAMETER' ANO THE CHARACTERS TO BE PRINTEDa THESE 
CODES ARE LOADED AY THE BASIC PROCESSOR INTO AN OUTPUT BUFFER' 
WHF.RE fHEY ARE RETRIEVED AND INTERPRETED BY lHE TPU M1CROPROCFS• 
SOR TO PERFORM THE SPECIFIED OPfRAT!ONo 

TABLE 3•j LISTS ANO DEFINES THE CONTROL CODES USED IN THE CONTROL 
pF THE P•C~~ MECHANISM• 

THE COOE SET FOR THE CONTROL OF THE PRINTER•CARRIER•fORMS CON• 
SISTS OF 8•BIT COOESj WHICH CAN BE DIVIDED INTO THR[E GROUPS& 
CONTROL CODES1 PRINT COOES1 ANO NO•OP CODES• 

rIGURE 3•3 SHOWS THE P·c·r DOMESTIC CODE SET• 

A• CONTROL CODES .. ····-·· ..... 
THE CONTROL COQEs ARE USED To CONTROL PRINTING FORMAT' FORMS 
HANDLl·NG' CARRIER POsITIONING> AS WELL AS THE PRINT•HEAD RETRAC-
TION ANO ENGAGEM[NT• T~E CONTROL conFS APPEAR lN ASCII STICKS 0 
AND l' ~NO THEY ARE DESCRIBED IN TABLE 3•31 . 

' . 



TABLE 3•3• P•C•r MECHANISM CONTROL CODES 

CODE -·-· NAME 
•••• 

PIP 

PRTLT 
PRTRT 
PRTLT 
PRTRT 

QPN 
CLOS 
o/C: . 

o•c SHLT 
o·o SHRT 

f'UNCTION . ....... . 
PRINT*'tN•PLACE 

PRINT 
OIRECTioN 

PLATEN 
OPENlCLOSE 

CARRIER 
POSITIONING 

t·o ALARM . ALARM 

f'.'OFF' . POWER OFF 

R[~ARKS 
b ........... 0. 

MODIFY NEXT PERIOD O~ COMMA TO PRINT 
IN BETWEEN PRINT POSITIONSt 

PRINT ro THE LEFTi 
PRINT TO THE HIGHT• 
PRINT TO THE lEFTe 
PRINT TO THE RIG~T• 

OPEN PLAiENa 
CLOSE PLATEN• 
CO~PLEMENf PLATEN• 

If PRlNTHEAO IS ENGAGED AGAINST 
PLATEN, AN OPEN PLATEN OPEkATION IS 
ALWAYS PRECEDED BY A HARDWARE INITI• 
AlED HEAD RETRACTt 

~OVE CARRIER "N" POSITIONS TO LEF'T 
CSHLT> OR TO RIGHT CSHRT>• "N" JS 
8•B IT BI NARY NUMBER i N OUTPUT "f" lf'O". 
BUFFER IMMEDIATELY FOLLOWING SHLT OR 
SHRTa 

N ~ 0 NO MOVEMtNf 
N = 1 ONE MOVEMENT 

t 
I 
I 

N = N "N~ MOVEMENT 

SHLT SETS PRINt DIRECTION TO LEFT• 
SHRT SETS PRINT DIRECTION TO RIGHT, 

SOUNDS AUDIBLE ALARM• 

RETRACTS PR!NTHEAD CIF ft HAS NOT 
BEEN RETRACl£O) AND WAITS UNTIL 
P•C•F IS IN IDLE STATE' THEN CAUSES· 
MACHINE ·ro GO ON STANDBY POWER•" 



TABLE 3•]1 p~c~r MECHANISM CONTROL CODES CCON1&) 
••••• •••• ••••• •••n••••• m••M••• ••••• ••••••• 

ENGG- ENGAGE 
PRINTHEAD 

R TR C T RE ·TRAC T 
PRlNTHE.4D 

BKSP HORIZONTAL 
SPACING 

·ENUND ENABLE 
UNDERLINE 

OSUNO DIS;.9LE 
UNDERLINE 

ALT VERTtCAL 
ART FORMS MOVEMENT 
ARL 

SKHOL VERTICAL 
SKHOR FORMS MOVEMENT 

INLt CARRIER· 
INRT MOVEMENT 

RETRACTS PRINlHEAD Cit. IT HAS NOT 
BEEN RETRACTED) AND WAITS UNTIL 
P-C·F IS IN IDLE STATE' THEN TURNS 
AC MOTOR OFF• 

CLOSES PLATEN Clf It IS OPEN) ANO 
THEN ENGAGES PRINTHEAD AGAINST THE 
PL~TEN ROLLER READY FOR PRINTING• 

RETRACTS THf PRINTH£ADa 

POSITIONS ONE SPACE -OPP-OSITE OIR~C-
T I ON PRE SE N TL Y SPEC I r I E 0 $ 0 0 ES :N 0 T 
CHANGE sPfCifIED DIRECTION EXCEPT TO 
ACCOMPLISH BACKSPACE• 

MODIFirs SUBSEQUENT PRINT CHARkCTERS 
CINCLUOING SPACES) BY UNDERLINING 
THEMa THIS IS IN EFFECT UNTIL SUCH 
Tl~E AS A DSUNO CODE IS RECEIVED• 

DISABLES UNDERLINING OF PRINT CHAR= 
ACTERS CAUSED BY ENUNO CODE• HAS NO 
EFFECT ON THE UNDERSCORE CODE C5•F>a 

ADVANCE LEfT PLATEN (ALT>, RIGHf 
PLATEN CART), OR BOTH PLATENS CARL) 
"Nh LINES• "N" Is a-BIT BINARY NUM• 
BER IN OUTPUT "FIFO" BUFFER lMMEOI• 
ATELY FOLLOWING THE ADVANCE CODE• 

ADVANCE LErT CSKHDL) OR RIGHT 
CSKHDR) PLAtEN To TOP o~ FOR~· IN 
PRlSEN1 OESIGN1 ADVANCES SPECIFIED 
PLATEN ONE L..INE• 

MO~ES CARRIER TO LEFT ClNLT> OR 
RIGHT ClNRT> BUMPfR AT ESCAPE 
VELOCITY (6"/SEC>• lNRT SETS PRINT 
DIRECTION TO THE RIGHTt INLT SEtS 
PRINT DIRECTION TO THE LEFTt 



··!. 

... ~ . . 

·! 

: ~ 

. ,B8 
B7 

• ............ i ".. 

, . 
:~ .......... .., .. ~ ' - ·.~. 

-: . -~· .... i ; ' . 
···•···················· 1 ... 

J. ..... 
. , ~- ! l • 

~ . ~ . '. . ·~ · .... -
0 ..• , l 0 

0 . ' ' .. 0 
0 ~·' 

. : ' 
B6 -----~-------.. 0 i' 0 

o. 
l c ... 

0 
. - .. ' . 

. i - ... - ... ·- ... 
. ·'· +· 

t 
\• 

• .~ . - .\ • • • • I,. • •• 

. •. ~ 

i 
·1 

' 

! 
.\. 

BS --------... 

84· B3 82 Bl 

0 0 0 0 

0 0 0 l 

0 0 l 0 

0 0 l 1 

0 1 0 0 

o. l 0 l 

0 1 l 0 

0 l l l 

l 0 0 0 

l 0 0 1 

1· O· .· l 0 

1 0 l 1 

1· · l o· o 

l . l : 0 l 

1 . 1 1 0. 

v l . l; 1 

; NO'l'ES: . 

0 

l 

2 

3 

4 

5 

6 

7 

8· 

9 

10 

11 

i2 

14 

15 

0 ; j . l 

0 i. 

NO-OP 

PRXl.T 

PRXRT 

PRXLT 

PRl'RT 

OPN 

CLOS 

0/C 

NO-OP 

SHLTl 

SHRT1 . 

LNLTl 

um:rl 

ALARM 

!OFF 

·mr 

EUGG 

Rl'RCT 

BX.SP 

DSt.~ 

AL Ti 

AP..I'l 

A.RLl 

NO-OP 

SKHDL 

SJOIDR 

INLT 

1. MUST 8' FOLLOWED BY A COUNT. 

2. NO-OP W1'rB DELAY ot S0-100 .11111. 

SPACE 

" 

+ 

f· 

1 

FIGURE 3-3. P-C-D DOMESTIC CODE SET 

o. 
·o 

l 
.l 

b" 

1 

~ 

3 

4 

5 

6 

. 7 

8 

9 

< 

> 
'l 

. ( 0 . . .. l: ·.·. 
'·~ . 0 

4 

@ 

A 

B 

c 

D 

:E 

F 

G 

lI 

I 

.J 

K 

L . 
M 

N 

0 

0 

0 
1 

0 
1 

s 

p 

Q 

R 

s 

T 

u 

v 

x 

y 

·Z 

[ 

\ 
j 

I\ 

0 
1. 
l 

0 

6 

' 
a 

b 

e 

d 

e 

f 

g 

h 

1 

j 

k 

l 

m 

n 

0 

0 
1 

7 

p 

q 

r 

t 

u 

v 

y 

{ 

I 
} 

-

1 
1 



B• PRINT CODES .. ····- ··---
THE CODES IN ASCII STICKS 2 THROUGH 7 AND 10 THROUGH 15 ARE DE~ 
FINED TO BE PRINT cooESa THE PRlNT cnoES WILL tNIT!ATE A PRINT 
OPERATION AND ADDRESS TH[ CHARACTER GENERATOR ROM WHICH OEf IN~S 
THE PINS IN THE PRINTHEAD THAT ARf TO BE FIRED TO fORM A PRINT 
PATTERN1 AS tHE HEAD TRAVELS IN THE SPECIFIED DtRECTIDNi 
ALL PRINT CODES EXCEPT THE SPACl Coor 2=0 WILL CLOSE TH£ CARRIAGE 
AND ENGAGE THE PRlNTMEAD A~AINST THE PLATEN PRIOR TO THr ACTUAL 
PRINT OPERATION• 

NOTE THAT THE TPU MICROPROCESSOR DOES NOT MANIPULATE THE PRINT 
CODES IN ANY WAY, THE&E CODES ~ILL DIRECTLY ADDRESS THE CHARAC• 
TER GENERATOR RoM•s, ANO WHATEVER ARE ADDRESSED AT THOSE LOCA• 
TIONS WILL BE PRINTEna 

~· NO•OP CODES 
•• • ••••••••• 

THE NO•OP CODES ARE SPECIFIED ON THE CODE ASSIGNMENT CHART 
(FIGURE 3•3>· THERE ARE 2 TYPES or NO·OP CODES• 

11 STANDARD NO•OPS 
o•o, 0•9, 1•8 AND ALL ASCII STICKS 8 AND 9 CODES ARE RE• 
GULAR Nn•OPS THAT TIME OUT WITHIN 300 MICROSECONDS AFTER· 
THEY ARE LOADED INTO THE OUTPUT BUFFER BY THE PROCESSORt 
ArTER THIS MAXIMUM TIME DELAY1 THE TPU MICROPROCESSOR IS 
READY To SEffVlCE THE NEXT CODE CIF ANY) IN THE OUTPUT 
BUFFER a 

2t NO•OPS WITH DELAY 
0•2 AND 0•3 AHE NO-OPS THAT PROVIDE A D£LAY OF 100•150 
MILLISECONOS ~EFDRE THE TPU MICROPROCESSOR RETURNS TO 
SERVICE THE NEXT CODE <IF ANY> IN THE OUTPUT BUFFER, 

THE P•C•F IDLE STATUS ~IT ~ILL INDICATE "BUSY" DURING THE DELAY 
WHEN ANY OF THESE NO•OPS CODES ARE PROCESSED BY tHE TPU MICROPRO• 
CESSOR, 

. . 



P•c~F INitIAltZATION 

THf. P•C·~ CONTROL PROGRAM IN THE TPU MICROPROCESSOR WILL BE IN• ' 
lTJALIZEO TO TME IDLE STATl BY ANY. ONF OF THE FOLLOWINGt 

A• MACHlNE FULL OPFRATlONAL POWER IS TURNED ON• 

B• THE CONSOLE MANUAL CLEAR PUSHBUTTON IS OEPRESSEDa 

Ca HARDERROR CLEAR IS GENERATED• 
-

D• SY,T£M CLEAR IS DEPRESSED•. 

THE INITIAllZATioN WILL TURN TH£ AC MOTOR ON, R£TRACT THE PRINT• 
HEA01 OPEN THE CARRI4G£J AND SET THE PRINT DIREC1fON TO THE 
RIGHT• ANY OTHER FO~MS DR CARRIER MOVEMENT MUST RE INITIATED 
PROGRAMMATICAL~~. 

tNITIALIZATION WILL ALSO CLEAR THE CARRIER VELOCITY ERROR FLAG• 

Rro RIBBON ... --·--· 
THERE IS NO ~EQ RIBBON CAPABILITY AT THE PRESENT tIME• 

AC M010R ON/OFF CONTROL 

THtRE IS A MQtOR Off TIMFR, SUCH THAT If THE PRINTER•CARRIER• 
FORMS ARE IDLE CONTINUOUSLY FOR APPROXIMATELY 13 SECONOS1 THE AC 
MOTOR WILL ~UTOMATICALLY TURN arr. 

ANY COOE1 INCLUDING NO•Qp CODES' WILL TURN THE· MOTOR BAtK ON1 EX• 
CEPT THE 0•01 1•11 OR 1•2 CODESa 

PRtNfHf AD ENGAGFMENf ANO RETRACTION 

THE PRINTHEAO IS RETRACTED BY THE fOLLOWINGI 

A1 A RTRCT CODE <1•4)• 

e. THE PRINTER•CARRilRuroRMS ARf IOLE fOR A TtME PERIOD or 
1•6 SECONDS. THIS YIME PERIOD IS FIELD ALTERABLE IN IN• 
CREMENTs OF 400 MlLLISECONns, STARTING AT A MINIMUM OF 
400 MlLLISEtONDS AND UP TO A MAXIMUM Or 6 SECONDS• 



3,3,9~5 
(CONTINUED) 

PR!NTHEAD ENGAGEMENT 
••••••••• •••••••••• 

ANO . ... Ds:"1°DAl"'TtnJtJ 
I\ ... I ' '"..., 1 • ...,, ... 

•••••••••• 

c. THE PRINTHEAO rs ALWAYS RETRACTED PRlOR To AC MOTOR orr 
OR POWER Of'F• 

01 lN OPEN PLATEN OPERATION IS ALWAYS PRECEOEO BY A HEAD 
RETRACTION TO AVOID MECHANICAL INTERFERENCE' 

tHE PRINTHEAO IS ENGAGED BY THE ~OLLOWINGI 

A1 ANY CODE IN STICKS 2 THROUGH 7 (EXCEPT tHE SPACE COOE1 
2•0)1 OR ANY CODES IN STICKS 10 THROUGH 151 WILL CLOSE 
THE CARRIAGE ANO ENGAGE THE PRINTHEAD AGAINST THE 
PLAtEN1 

9, If UNDERLINE HAS BEEN FNASLED BY THE ENUND ·CODE1 A SPACE 
CODE (2•0> WILL CLOSE THE PLATEN AND ENGAGE THE PRINT• 
HEAD AGAINST THE PLATEN To PRINT THE UN6ERLINEa 

313tQ16 ~ALL PRINTER VS• PIN PRINTER .... ··-···· --- .........• 
THERE lS AN OPERATIONAL OJFrERE~CE Bf1WEEN THE PIN PRlNTER1 AND 
THE BALL PRINTiR& THE PIN PRINTER PRINTS "ON•THE•FLY"1 IN BET~EEN 
OETENT POSITIONSJ WHEREAS1 THE BALL PRINTER ESCAPES AND THEN 
PRINTS ON THE DETENT POSITION AFTER THE ESCAPEMENT• 

CONSIDER THE FOLLOWING CODE SEQUENCEI 

PRTRT1 A• PRTLT1 Bt 

THE BALL PRINTER WILL DISPLAY THE CHARACTERS ~BA" IN CONTIGUOUS 
PRINT POSITIONSJ WHEREAS tHE PIN PHlNTER1 EXECUTING THE SAME CODE 
SEQUENCE, WILL PRINT "~" RIGHT ON TOP OF THE CHARACTER "A"• 
NO ATTEMPT IS MADE lN THE Pac•f CONTROL PROGRAM TO RECONCILE THIS 
BAStC DIFFERENCE, . 



3 ! 4 t1 SIGNALS FROM DOP TO CONSOLE 
. (CONTINuro> ····--- ---· --- .. ----·--

ALLOW SELECT CALSEL/) ---·· ·-···· ·····-·· 
ALLOWS SINGLE CLOCK TO SELECt PROPER tNOICATOR BAN~• 

INOtCATOR BANK (INDSB/1 lND6B/, IND7B/) 
··-······ .... -------- --~---· ---·--· 
THf CODE ON THESE THREE LINES DETERMtNES WHICH INDICATOR BANK ls 
SELECTED• 

SlG~ALS FROM CONSOLE TO ODP ------- ··-- ----~-- -- ---
PRlNTER1 CARRIER~ FORMS IDLE CPCFIO/) 
................. ·---- ---- ···---·-
THI~ SIGNAL IS ACTIVE WHENEVER THE CONSOLE "FIFO" ·BUFFER IS 
EMPTY AND THE CONSOLE ·Is IDLE• 

.CONSOLE GENERATED CLOCK COTNP) 
M•••••• ••••••••• ••••• •••a•• 

CONSOLE GENEAATEO CLOC~·USEO TO SYNCHRONIZE INDICATOR DATA ANO 
BANK SELECT COMMANDS• 

. C.A RR I E.R ERR 0 A FL AG C CERF I ) ....... ··-·· ---- -------
·'THIS SIGNAL IS ACTIVE ~HENEVER THE CARRIER STALLS OR HAS AN OVER• 
. S~EED CONDITION• THE CONSOLE ttCLEAR" PUSHBUTTON MUST BE P~ESSEO 
··ro RESET THIS STATus. 

: .· CONSOLE POWER OFF' CCpOfr) ·------ ----· ... --·----
=·THIS SIGNAL1 WHEN ACTl~E, PREVENTS THE ODP FROM GIVING ANY STATUS 
'coNnITIONSt 

f· ,8 



SIGNALS FRO~ CONSOLE TO OOP 

=·-=--- =--= ------- -- =-= 

PRINTER1 CARRIER# FORMS BUFFER HALF FULL CPCFSHrl> 
•••••••• •••••••• ••••• •••~o• •••• •••• ••••••••• 

THIS.~IGNAL GOES ACTIVE WHENEVER THE CONSOLE "FIFO" BUFFER CON• 
TAINS 141 15; OR 16 EIGHT·~IT WORDSt IT IS RESET WHEN THE CON• 
SOLE· HAS ~MPTIED THE BUFFER TO 141 151 OR 16 EIGHT•BIT WORDS1 

CONSOlE READY <CCROYNO' CCROYNC/) ·--··-· --·-· --·-····•"••·------
INnICATES THAT "READY" PUSHBUTTON ON CONSOLE KAS BEEN DEPRESSED, 

KEYBOARD LINES CKBDN/) ·······- ..... . ..... . 
CO~SISTS OF ElGHT OA~A LINES FOR TRANSMITTING CHARACTERS FROM THE 
CON~OLE KEYBOARD TO THE 64•CHARACTER Mf IFO" BUFFER lN THE oop,· 

STROBE INDICATION <STROREI> ··-···· ·····---~- ·····-··· 
. INFORMS ODP-TH4T THE KEYBOARD DATA LtNES CONTAIN A CHARACTER• 

ENO~OF•PAPER SUPPLY CENOOPS/) 

···-·-······ --···- ---~----· 
NOTIFIES DDP THAT THr LEFT OR RIGHT OR· BOTH PLATENS HAVE RUN OUT 
OF PAPER• CTHlS ~EA~URE ts OPTIONAL•) . . . 

.. 
PROGRAMMATIC SYSTEM POWER OFF CCCPWRQ/) 
···-········ ·····- ·-·-· --- ····••··· 

· THIS SIGNAL1 WHEN ACTIVE~ POWERS DOWN THE PROCESSOR AND CONSOLE• 



la4•3 SIGNALS FROM PROCESSOR To ODP 
••••••• •••D ········- -- ••• 

CLOCK HALT CCGHALT) ····- .... ···:···· 
THIS SIGNAl1 WHEN ACTIVE1 INDICATES THAT THE PROCESSOR CLOCKS 
HAVE S_TOPPED 1 

SIGNAL CABLES ....... . ........ 
THE SIGNAL ?NTERrACE BETWEEN THE CONSOLE AND THE CONSOLE OOP IS 
PROVIDtD SY CABLE ASSEMBLY 2605 97901 AC POWER FOR THE CONSOLE 
IS PROVI:oto. VIA CA.BlE ASSEMBLY 2606 2281 t 

P.· 7o 



B9 34 3 LOGIC BACKPLANE 

Fig. J..1 illustrates the layout of the console backplane as viewed from the frontplane 

side. 
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1.0 C0NSOLE MODES OF OPERATION 

l~l General . 
There is a series of two position switches mounted 

in the console for swi tc;hing between a maintenance· 

mode and normal mode of operation. In the· normal 

mode of operation, the console is controlled by the 

interface lines. In the maintenance mode the con-

sole is· controlled by its own keyboard. "The switches, 

called MTR Switches, are listed below: · 

1) NORM-MAINT 

2) PCF-IND 

3) LOAD-EXEC 

4) DIR-RPT 

5) ALPHA-NUM 

1.2 Normal Mode 

For normal mode of operation, Switch 1 should. be set 

to the NORM position and Switch 5 should be set to 

the ALPHA position. 

l. 3 Maintenance Mode 

1.3.1 Indicator Control 

The table below lists the switch positions 

required to exercise the indicator from the 

keyboard: 

1) MAINT 

2) IND 



3) EXECUTE 

4) DIREC-l' 

5) NUMERIC 

Under these conditions, the first byte loaded 

from the keyboard will select the desired 

indicator group A, B, C, D, or S (see Table 1). 

The second byte loaded determines which lamps 

will be illuminated. A -third byte will- again 

select a group of indicators, while a fourth 

byte will determine the lamps illuminated. 

Two keyboa~d entries are required to generate 

one byte. 

1.3.2 PCF Control 

The table below indicates the switch positions 

required to generate PCF commands singly. 

1) MAii~T 

2) PCF 

3) EXECUTE 

4) DIRECT 

5) NUMERIC 

Under these conditions the PCF logic will 

immediately execute commands when entered from 

the keyboard. Multiple byte commands will of 

course not be executed until the final byte is 

entered from the keyboard. 



. If Switch 5 is returned to the ALPHA position, 

entry is from the ALPHA position of the keyboard. 

Only one key depression will be required· to enter 

. a byte of data in this mode. One must know the 

codes. generated by each key in this mode in order 

to effectively exercise the PCF logic. (The 

indicator could be exercised with switch 5 in 

b'le ALPHA position also. One might, e.g., use 

this mode to check the codes being issued by 

the keyboard for various alpha keys.) 

There is another mode in which the PCF logic may 

be dynamically exercised. In this mode the 

switches are first set as shown below: 

1) MAINT 

2) PCF 

3) LOAD 

4) DIRECT 

5) (NUMERIC} {ALPHA) 

Thirty-one bytes of information are loaded into 

the FIF'O under these conditions. No actions will 

occur until the switch settings are changed. If 

it is desired to execute the 31-byte string once. 

only, Switch 3 will be set at this time (after 

loading 31 bytes) to the EXECUTE position and the 

commands will be immediately executed in sequence. 



If it ie! des~red to repeatedly execute these 

commands, one· ·first s_ets Switch 4 to REPEAT 

position, and then sets Switch 3 to EXECUTE 

position. To stop the execution under these 

conditions, Switch 4 is returned to the 

_DIRECT position while the commands are bei~g 

executed .. 

2.0 CONSOLE HARDWARE 

2.1 Power SupJ;:llY 

2.1.1 A.C. Power Supply 

A.C. power is supplied to the machine through a 

5-wire power cord from the processor. The A.C. 

power path is to relay Kl via the'8 amp circuit 

breaker CBl. Relay Kl is controlled by the 

power control logic when enabled by the control 

power supply. When energized, Kl, will supply 

A. C. to power tr ans former '111, the PCF motor, 

and the memory loader {if present). 

2.1.2 Control Power Supply 

The control power supply provides the voltages 

necessary to power the console up from full power 

off. The volta9es and their ba~ic fur1ctions are 

listed as follows: 

Name 

24V+D'fN 

Function 

+24\! D .. C. for Power Control 1 and 2 
and Relay Kl. The source of 24V+DTN 
is the processor via the 1/0 cable · 



. Name Function --·.---
6V+CONT Produces S+CONT for Power 

Control Logic 

COUNT 60 nz· clock for 4 second 
delay counters. 

It should be noted that the control power 

supply is energized when processor power is 

on, the AC power cord is connected, the I/O 

cable is connected and CBl is set. 

2.1.3 D.C. Power Supply 

The D.C. power supply basically consists of the 

constant voltage transformer Tl, three full wave 

rectifiers, CR1-CR6, shtmt capacitor filters, 

Cl-C6 and ca, and a. series pass voltage regulator 

VRl. The supply produces +24V, +12V, +SV, and 

-12V. The following is the load rating and type 

of regulation of the voltages: 

Volta9e_ 

+24V 
+12V 
+ sv 
-12V 

9.00 
8.00 
6.33 
3.00 

Regulation 

CVT 
CVT 
VRl 
CVT 

The distribution of the voltages through the 

fuses is as follows: 

Fuse 

Fl 
F2 

+24V 
+24V 

Function 

PrinLhead pin solenoids 
Carrier motor 



Fuse 

F3 
FS 
F6 
F7 

Voltag£ 

+24V 
+12V 
-12V 
+12V 

Forms, engaga/retract solenoid 
Indicators, PCF logic 
PCF logic 
Source for +5 voltage regulator 

For a detailed description of the +5 voltage 

r~gulator, refer to an r.8000 •rechnical ManuG11. 

D.C. voltage d-Lst:c.i.but.ion is l.lcc:urnplished by 

a harness from JlO on the D.CG panel to J47 on 

the backplane. 

2.2 Logic Gate 

2.2.1 Clock Generator PvlB 

A 10 MHZ crystal oscillator drives a 9316 counter 

set up as a mod 15 counter. The outputs of this 

counter are decoded to produce the following 3 usec 

clocks: 

1) CLM/PC 

2) CLS/PC 

3) p 

4) PF 

CLM/CP and CLS/PC are clocks used for clocking 

various flip-flops on Power Control 1 and 2. 

The P clock is used as th.e basic clock of the 

printer carrier, forms logic and is sent t.o the 

DDP for indicator loading synchronization. The 

PF clock is used in tl1e indicators for loading 

synchronization. 



Other £unctions on the Glock Generator are 

circuits for out-of-paper detection and the 

Forms Timing Unit. 

2.2.2 Power Control 1 PWB. 

The Power Control 1 card contains the under 

voltage sensing circuit;;; u.nd under voltage 

detect circuit. 

Under Voltage Sensing 

Two dual independent differential amplifier 

IC packages are used to provide 3 differential 

amplifiers required for undervoltage sensing. 

Three voltage levels are sampled to generate 

under voltage 1 (UVl). These voltages are the 

following: 

12V+10 
12V-18 
24V+DTN 

(+12V) 
(-12V) 
(+24V) 

The breakdown under voltage levels _are as follows:· 

Nominal 

+12V 
-12V 
+24V 

Breakdown 

+10.7V 
-10.7V 
+la.av 

Under Voltage Detect 

The under voltage detect circuit utilizes a TTL 

monostable multivibrator I.e. to generate the 

100 millisec undervoltage detect pulse UVD. 

The UVD pulse is used to hold the console system 

initialized after a detected under voltage on 

UVl 



Under Voltage 'furn Off 

The under voltage turn off signal (UVTO/) is 

the l~gic NAND of F.PF {full power FF) and 

UVl. 

2.2.3 Power Control 2 PWB 

The Power Control 2 card is made up of the 

following circuits: 

Four second Start Delay (SD/) 
Full power F.F. (FPF) 
Kl control driver {KlCONT) 
Initialize F.F. 
Power on reset (POR/C) 
Hold solenoid control (HOLDSOL) 

Four Second Delay (SD/) 

The four second delay circuit will provide the 

control for holding the ·console initialized 

during a power up sequence. This delay allows 

the power supply voltages to stabilize at their 

proper levels before the console can be operated. 

The time delay is determined by two- 4 bit countex-s • 
. . 

The power on switch signal START/ will clear and 

enable the counters to be clocked py the 60 HZ 

signal, COUNT, from the control power supply. 

When the counter has reached a count of 256, 

it will complement the JKF.F. on its output and 

terminate Start Delay. 
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Full Power F.F. (FPF) 

This F.F. indicates all power is on in the 

console or the power control logic is in the 

process of powering up to full power. Full 

power F.F. (FPF) can be set only by th~ power 

on switch. FPF' will be reset synchronously 

by a detected under voltage condition (UVD) 

or a power of£ command or reset asynchronously 

via UV1ro/. 

Kl Control Driver (KlCONT) 

Kl control driver energizes the A.C. mains 

relay Kl during power up and full power. 

Kl is energized whenever the power on switch 

is depressed or when the 1' .. PF is set and there 

is no under voltage condition sensed (UVl/ is 

high, i.e. monitored voltages are in tolerance). 

Initialize P.F. 

The Initialize F.F. (loc. BGF7) is set and 

reset by the signal INIT/. The output o·f the 

F.F. is one of the signals used to generate 

power on reset (POR/C). The signal INIT/ is 

generated on t_l\e Carrier Tachometer PWB ... and 

' 
INIT/ is generated by pressing the console 

initialize switch or by receiving a clear 



command from the processor. INIT/ will be 

active low. INIT/ will be low as long as 

the clear conunand is received or the initialize 

switch is depressed~ After the clear command 

is removed or the initialize switch is ~eleased, 

INI'if remains low for approximately 150 milliseconds. 

Power on Reset {POR/C) 

This is the console reset signal and it is 

.generated during power up, under voltage detect, 

console initialize (or clear) and powar down. 

Hold Solenoid Control (HOLDSOL) 

This signal is logically equivalent to POR/C 

and is used to prevent damage to the carrier 

hold solenoid clapper mechanism in the event 

of power loss or console initialization while 

the carrier is moving. 

2.2.4 Interface PWB's 

Interface between console and processor DDP 

is performed by the Driver/Receiver/Tei;minator 

(IFCl) and M2 Standard (IFC2) PWB's. 

Driver/Receiver/Terminator {IFCl) PWB 

This card contains the termination resistors 

for the input data lines, 2 DTL hex inverter 



I.Co's for buffering the· input data, pull-up 

resistors for the output data lines, two RC 

filters for ti1e Direct-Repeat MTR switch, and 

a two resistor termination for the driver of 

the P clock on the Clock Generator PWB. 

M2 Standard (IFC2) PWB 

This card contains the I/O cable drivers for 

the keyboard data lines, KBDn/, the keyboard 

strobe I sr11H.OBEI/ I and the various consoh! 

status lines. The drivers are open collector 

TTL 2-Input NAND gates. 

Interface Signals, Console Input 

The following t<;i.ble lists the input interface 

lines and their function: 

Name 

24V+DTN 
PCFIDn/ 

LPCFB/ 

CLEAR 

IN DnB/ 

ALSEL/ 

AL IND/ 

Function 

+24V control voltage 
Printer, carrier, forms or indicator 
input data, B lines, act1ve low 
Lo~d printer, carrier, forms buffer, 
active low 
Clear (initialize) console, causes 
POR/C to be generated 
Indicator bank select data, 3 lines, 
active low 

Select indicator bank s~robe, active 
Jow, synchronous with DTNP 

Load indicator data strobe, active 
low, synchronous with DTNP 



Interface Signals, Consoie Output 

The following ·table lists the output interface 

signals and their function: 

Name 

KBDn/ 

STROBE I/ 

PCFBHF/ 

PCFID/ 

CERF/ 

DTNP 

CPO FF 

ENDOPS/ 

CCRDYNC/ 

CCRDYNO 

Function 

Keyboard data, 8 lines, active 
low 

Keyboard data strobe, active 
low, inhibited when console is 
in maintenance mode 

Printer, card.er, forms buffer 
half full, active low, wired 
OR'cd with the power on reset 
signal so that console will 
indicate that it is not ready 
to accept data during initialize 
or clearing. · 

Printer, carrier, forms idle, 
active low 

Carrier error, active low 

Clock for synchronizing loading 
of indicators, 3 usec period 

Console power off 

End of paper, active low 

Console .ready switch normally 
closed contact 

Console ready switch normally 
open contact 

2.2.5 Print Buffer PWB · 

The Print Buffer card contains a 32 byte data 

buffer, data multiplexing, and indicator strobes 

for maintenance mode operation of the indicators·. 
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Data Buffer 

The data buffer is a 32 x 8 FIFO asynchronous 

buffer with a half-full flag and it is operated 

in a parallel···in, parallel-out mode. The 

output of the FIFO is buffered by 8 exclusive-or 

yates and go~~ to the PCF 100ic on the ~ignal 

lines OBDIC-OBD8C. The output extend line, OEX, 

is high when data is present in the FIFO and is 

gated with si9nals from the MTR Switches. The 

resulting signal, OEXrl1C, goes to the PCF logic 

to indicate that data is present, but is forced 

low in the load maintenance mode so that data 

may be· loaded into the FIFO without being dumped 

by the PCF logico '11he FIFO data is loaded by 

the signal load print buff$r, LPB. This signal 

comes from the processor in normal mode operation, 

from the keyboard in direct maintenance mode 

operation and from the output dump signal, ODC/XC, 

in repeat maintenance mode operation. LPB i? 

generated f rorn these sources on the M2 Standard 

(Gate 1) and M2 Standard (Gate 2) PWB's. 

Data Multiplexer 

Four quad 2 input multiplexers I.C.'s are 

connected to form an 8 bit, 3 input ~ultiplexer 

for routing· data "lo the FIFO and to the j ndicators. 

The three inpub5 for the multiplexer are data lines 

from the processor, PCFIDn, which are selected 



the keyboard, IBDnC, which are selected during 

direct maintenance mode and data lines from 

the PIFO output, OBCnC, which are selected 

duri~g repeat maintenance mode operation. 

Indicator 8trobes 

In indicator maintenance mode operation, a 

keyboard strobe, NlS, is used to clock a 

JK F.F. which is wired to complement on 

each clock pulse. The clock is_ gated with 

the outputs of the F. F. to provide· two strobes, 

IOCAC/ and J-'DIND/, which alternately pulse 

with each keyboard strobe. IOCAC/ is the 

indicator bank select strobe and.LDIND/ is 

the indicator load strobe. 

2.2•6 M2 Standard {Gate 1), M2 Standard (Gate 2), 

and Ml Standard (Gate 3) PWB's 

The functions performed by these PWB's fall 

into the following catego;r.ies: signal 

inversion for obtaining the correct logic 

level between the interface, keyboard and 

PCF logic, illumina:tion of indicator DS by 

the signal CGHALT/ and mode control of the 

console. Circuitry in the latter category 

include load print buffer strobe (LPB), 



indicator bank select strobe (IOCAC), 

indicator load strobe (LDIND) , and indicator 

bank select data {NINDnB/). Refer to 

Figures 2 and 3 for more detail. 

These cards each contain 4 D'rL I. C. 's which 

are. hex inverters, quad 2 input NAND gates, 

or triple 3-input. NAND gates. The outputs 

of each I.e. and all gate inputs on the card 

except one are brought out to th€ backplane 

e(jge connector. 

Note: These three cards are not interchangeable 

with another. 

2.2.7 Indicator Storage & Control (1) and (2) PWB's 

Indicator Storage and Control (1) controls the 

A, c, and Special indicators (20 indicators) and 

Indicator Storage and Control (2) controls the 

Band D indicators (16 indicaLors). Each card 

is identical and may be interchanged. Each con­

tains 22 F.F.'s: 20 for storing which indicator 

is to be illuminated and 2 F.F.'s for storing 

which indicator bank has been selected for loading 

data. The following table lists the signals and 

their functions for these cards. 



Name 

Dn/C 

NINDn.B/ 

IOCAC 

LDIND 

PF 

POR/C 

IAnF/ 

IBnF/ 

. ICnJ?/ 

IDnF/ 

ITYF/ 

IRYF/ 

IERDIN/ 

INUF/ 

Function 

Indicator data, 8 lines 

Indicator bank select data, 
3 lines 

Strobe for bank select data 

Strobe for loa~ing indicator data·, 
must be high coincident with clock PF 

Clock for synchronization 

Asynchronous clear (sets all F.F.'s 
on card) 

A bank outputs, 8 lines 

B bank outputs, 8 lines 

c bank outputs, 8 lines 

D bank outputs, 8 lines 

Alpha indicator output 

Ready indicator output 

Error indicator output 

Numeric indicator output 

2.2.8 Mod II Indicator Driver PWB's 

The console has two of these cards for dr1vin_g 

the indicators with data fror:t t.he Indicator 

Storage and Control cards. Each card has 20 

sets of a DTL inverter driving a 2N708 transistor 

which sinks the indic~tor bulb current. The 

inputs are active low to illuminate an indicator. 

The driver cards are identical and ~ay be inter-

changed. 



2.3 Machine Wirin2 

The B9343-60 CPS Console differs significantly 

from the L9000 machines in its wiring harnesses. 

The B9343-60 CPS uses "point-to-point0 wiring 

harnesses, that is each harness generally has only 

two connectors 1 instead of n\ore complex harnesses 

with several connectors. Refer to t_he system and 

basic machine wiring schematics for more detail. 



TABLE 1 

INDICATOR SELECTION 

Select Byte 
{Numeric KBD En·trx.> 

7-7 

6-6 

5-5 

4-4 

3-3 

Indicator Group 
se·1e·cted . 

D 

c 

B 

A 

s 
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