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B720/B776 UPDATE PERFORMANCE ORIENTED TRAINING _

MEMORY BOARDS MPA and MPB

CARD SELECT
BITS 1s4 11 4] 7
GROLP SEI E(‘F MPM 01 —#09
© BITS 526 21 51 8 :
CHIP ADDRESS -
BITS 7410] 316109
MPA |
10} 13} 16
| MPM_10 ——»17
11| 14 17
1215
MPB

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, Fach chip contains
1,024 1 bit memories, so with 4 groups we have 4096 "9 bit" ‘
memories, MPB is similar except that only 32 chips are used.
These will give 4096 "8 bit" memories using the same addressing

as MPA, Since both cards work together a memory length of

17 bits, (16 + parity) is the 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 bits 1 thru 4.
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ADDRESS INPUT

G G G G
R R R R
0 o 0 0
U U U U
P P P P
4 3 2 1
L3 32 21 1
S0 %0 00 0 wea  wm
.22 .18 14 3
FTI 9 7 5 3 1
A r— T
|| D ]A pgor  ph10
— = —
.| :] B Dgo2  Dg11
— — — .
- -—J jc D¢03 »'D¢12
100 A
D ; 1 A
N pgos D13 A
A
- " - -
E {pgos Dgih .o
- — e — U
— — : T
] ] || F |pgos  ppis '
— — — —_—
N ] | ] G |pgor .DP16
] ] ™ .
O 0O Qe frer oo
L] _; [:1 1 DPO9  Note 1
Z
1
Note 1:

MPB Card does not have chips in row 1.

MEMORY BOARD CHIP LAYOUT

(Non-Component Side)
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I2]

E
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DIGITS

1
|
]
FE INDICATORS [;l

I

t
]
1

T
1111

[ 1e]
P

]

§

SMADR LINES : 10 11 12 13 14 15 16
H‘- ./ ~.7 - J
BOARD GROUP CHIP
SELECT SELECT ADDRESS

W\

MEMORY WORD ADDRESS

1111111 HEXI=-
1234 56 7890123456 DECIMAL DECIMAL,
0000 MPA & B 1 00 GROUP 1 - 0000000000 -o?fo oifo
00 1111111111 O3FF. 1023
GROUP 2 0000000000 0L00 1024
01 1111111111 Q7FF 2047
10 - GROUP 3 0000000000 0800 2048
L 10 1111111111 OBFF 2071
{11 GROUP 4 | - 0000000000 0co0 3072
0000 11 1111111111 QFER 4095
0001 MPA & B 2 ?f 0000000000 1000 4096
’ ¢
0001 11 1111111111 1FFF 8191
0010 MPA & B 3 | 00 0000000000 2000 8192
) ' ol
0010 i 11 1111111111 2FFF 12287
0011 MPA & B & | 00 0000000000 3000 12288
{
0011 . 11 1111111111 JFFF 16383
0100 MPA & B.5 00 - 0000000000 4000 16384
! ' $
0100 11 11111113111 4FFF 20479
0101 MPA & B 6 | 00 . 0000000000 5000 20480
i 1 4
10101 11 1121111111 SEFF 24575
{0110 - MPA & B 7 | 00 0000000000 6000 2576
Pl i
0110 11 1111111101 OFFF 28671
0111 MPA & B 8 | 00 _ 0000000000 7000 . 28672
) ‘ 4
0111 11 10111311111 2EEER 32767
71000 MPA & B 9 | 00 0000000000 8000 32768
't <+
1000 11 1111111111 8FFF 36863
1001 MPA & B 10, 00 " 0000000000 9000 36864 .
H *
1001 11 11111711111 OFFF 40959
{1010 MPA & B 11| 00 0000000000 AQ00 40960
) i
1010 11 1111111111 AFFF 45053
1011 MPA & B 12] 00 0000000000 .  BOOO 45056
) J N i
1011 . 11 1111111111 BFEF 49151

MEMORY ADDRESS DECODING CHART
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60 CPS CONSOLE CONTROL CODES SENT FROM THE DDP

CONTROL CODES NOT SENT BY DDP BUT EXERCIZABLE BY
CONSOLE THROUGH USE OF MAINTENANCE SWITCHES

CONTROL CODE

CONTROL

CONTROL CODES

CONTROL
CODE NAME FUNCTION REMARKS CODE NAME FUNCTION REMARKS
0-4 PRTLT PRINT PRINT TO THE LEFT 0-6 PRTLT PRINT PRINT TO THE LEFT -
0-5 PRTRT DIRECTION PRINT TO THE RIGHT 0-7 PRTRT DIRECTION PRINT TO THE RIGHT
0-8 | OPN PLATEN OPEN PLATEN 1-2 | PMOF AC MOTOR OFF [ RETRACTS THE PRINTHEAD (IF IT HAS
0-9 CLOS OPEN/CLOSE CLOSE PLATEN NOT BEEN RETRACTED) AND WAITS
0-A | o/C COMPLEMENT PLATEN UNTIL P-C-F IS IN THE IDLE STATE,
IF THE PRINTHEAD IS® ENGAGED THEN TURNS THE AC MOTOR OFF.
AGAINST THE PLATEN, AN OPEN
PLATEN OPERATION IS ALWAYS 1-3 | ENGG ENGACGE CLOSES THE PLATEN (IF IT IS OPEN)
PRECEDED BY A HARDWARE PRINTHEAD AND THEN ENGAGE THE PRINTHEAD
INITIATED HEAD RETRACT AGAINST THE PLATEN ROLLER READY
: FOR PRINTING.
0-C | SHLT CARRIER MOVE CARRIER N POSITIONS TO THE
0-D | SHRT POSITIONING | LEFT (SHLT) OR RIGHT (SHRT). 1-4 | RTRCT RETRACT WILL RETRACT THE PRINTHEAD.
N IS THE 8-BIT BINARY NUMBER IN PRINTHEAD
THE PRINT BUFFER FIFO IMMEDIATELY
FOLLOWING SHLT OR SHRT. -1-5 .| BKSP HORIZONTAL WILL POSITION ONE SPACE OPPOSITE
N = 0 NO MOVEMENT SPACING THE DIRECTION PRESENTLY SPECIFIED.
N = 1 ONE POSITION, ETC. DOES NOT CHANGE SPECIFIED
SHLT SETS PRINT DIRECTION DIRECTION, EXCEPT TO ACCOMPLISH
TO THE LEFT. SHRT SETS BACKSPACE .
PRINT DIRECTION TO THE RIGHT.
1-6 | ENUND ENABLE WILL MODIFY SUBSEQUENT PRINT
1-0 | ALARM SOUNDS AUDIBLE ALARM UNDERLINE CHARACTERS (INCLUDING SPACES)
. 9 PIN PRINT BY UNDERLINING THEM. THIS 1S IN
1-A | ARL VERTICAL ADVANCE RI1GHT AND LEFT PLATENS HEAD ONLY EFFECT UNTIL SUCH TIME A DSUND
FORMS . N LINES. N IS THE 8-BIT BINARY CODE 1S RECEIVED.
MOVEMENT NUMBER IN THE PRINT BUFFER FIFO
IMMEDIATELY FOLLOWING THE 1-7 | DSUND DISABLE WILL DISABLE UNDERLINING OF PRINT
ADVANCE, CODE. ) UNDERLINE CHARACTERS CAUSED BY THE CODE,
HAS NO EFFECT ON. THE UNDERSCORE
1-C | SKHDL VERTICAL ADVANCE LEFT (SKHDL) OR RIGHT CODE (5-F).
1-D | SKHDR FORMS | (SKHDR) PLATEN TO TOP OF FORM. .
MOVEMENT | IN PRESENT DESIGN WILL ADVANCE - 1-8 | ALT VERTICAL ADVANCE LEFT PLATEN (ALT), ADVANCE
SPECIFIED PLATEN ONE LINE ONLY. 1-9 | ART FORMS RIGHT PLATEN (ART), OR BOTH RIGHT
T : : 1-A | ARL MOVEMENT AND LEFT PLATENS (ARL) N LINES, N
1-E INLT CARRIER MOVES CARRIER TO LEFT (INLT) OR 1S THE 8-BIT BINARY NUMBER IN THE
l1«F INRT MOVEMENT RIGHT (1INRT) BUMPER AT ESCAPE OUTPUT FIFQ IMMEDIATELY FOLLOWING
VELOCITY (6"/SEC.). INLT SETS THE ADVANCE CODE. :
PRINT DIRECTION TO THE RIGHT. '
INRT SETS PRINT DIRECTION TO LEFT.

L)
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" GENERAL DESCRIPTION

BenNPees SNEOBOWEBIS

THE DDP PROVIDES THE INTERFACE BETWEEN THE OPERATOR CONSOLE AND A
B700 PROCESSORs IT CONTROLS THE TRANSFER OF INFORMATION AND COMe
MANDS BETWEEN THE PROCESSOR AND THE VARIOUS CONSOLE FUNCTIONSS
EsGs» PRINTERs FDRMS CONTROL» CARRIER CONTROLs KEYBOARD CONTROLS
AND INDICATOR CONTROL

THE DDP CONSISTS OF FOUR PRINTED CIRCUIT CARDS AND IS REQUIRED
FOR 60 CHARACTER PER SECOND CONSOLE BASED B700 PROCESSORSs IT
WILL MANDLE 8OTH 6& AND 94 CHARACTERS PRINT AND KEYBOARD CONFIG=
URATIONS

THE DDP ACTS UPON CONTROL WORDS SENT BY THE PROCESSORs PERFORMS
THE OPERATION SPECIFIED AND» UPON COMPLETION OF THE OPERATIONS
GENERATES A STAT(S WORD CONTAINING DPERATION STATUS AND/OR ERROR
STATUS INFORMATION. THE PORT SELECT UNIT (PSU) CONTROLS THE
SYNCHRONIZATION OF THE DDP INTERFACE WITH THE PROCESSORs

PRODUCT IDENTIFICATION

MEE NOs - DESCRIPTION - STYLE NOs USED ON

2605 3850 60 CHAR/SEC CONSOLE B346=3 B711=3

CONTROL | . Braiet

p37
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Jelet

~ PRODUCTY DESCRIPTION

Ceatanw SARNSRR®e®®e

PERIPHERAL DEVICE CHARACTERISTICS

THE PERIPIPHERAL DEVICE IS A PIN PRINT 60 CHARACTER PER SECOND-
CONSOLE FUNCTIONALLY EQUIVALENT TO THE UNIT DESCRIBED IN PLYMOUTH
SPECIFICATION 1498 57904 IT CONTAINS ITS OWN POWER SUPPLY AND

19 LOGIC CARDSs - A MICROPRUCESSOR CHIP WITH ACCOMPANYING PROGRAM
ACTS UPON CopDES SENT BY THE DDP TO PERFORM PRINTERs CARRIER» AND
FORMS FUNCTIONS

TWD BASIC TYPES 0F CONSOLES EXISTe¢ ONE TYPE (B9343%61) CONTAINS
A PHOTOELECTRIC MEMORY LOADER WITHIN THE CONSOLE, WHEREAS THE
OTHER (B9343=62) DOES NOTs THE TYPE CONTAINING THE PAPER TAPE
MEMORY LOADER (USED FOR BOOTSTRAP LOADING OF THE PROCESSOR MEM=
ORY) IS USED WITH THE B711%3 PROCESSORs THE OTHER TYPE IS USED
WITH THE B721*1 PROCESSOR AS THE MEMORY LOADER IS CONTAINED WITH=
IN THE PROCESSOR,

BOTH TYPES HAVE AN OFF=LINE MAINTENANCE CAPABILITY» A FEATURE
WHICH ALLOWS TESTING OF BASIC OPERATIONS BY DEPRESSING THE APPRO®
PRIATE KEYBOARD KEYSs EACH CONSOLE ALSD CONTAINS A 32 X 8 FIRST=
INSFIRST*OUT (FIF0) BUFFER WHICH STORES PRINTER=CARRIER“FORMS
(P=C=F) CONTROL AND DATA BYTESs THE DODP CDNTAINS A 64 X B Fxro
BUFFER WHICH STORES KEYBOARD DATAs

SYSTEM PRINTER

THE PRINTING ELEMENT ON THE SYSTEM PRINTER IS A MOVEABLE 7=PIN -
PRINTHEADs FORMATION OF CHARACTERS 1$ RESTRICTED TO A 7 X 7 pO?Y
MATRIX¢ PRINTING IS DONE WHILE THE CARRIAGE MOVES THE PRINTHEAD
BY FIRING THE APPROPRIATE PIN OR PINSs AS THE PRINTHEAD PASSES
EACH DOT MATRIX COLUMN» THE ENTIRE CHARACTER SET CAN BE GENERAT=
€0+ THE CARRIER MOVES THE PRINTHEAD IN FRONT OF THE PLATEN AT A
PRINT RATE OF 50 CHARACTERS PER SECONDs THE CARRIER CAN BE POSI=
TIONED AT 33 INCHES PER SECOND AND PRINTS 10 CHARACTERS PER INCH
HORIZONTALLYs THE CHARACTER GENERATNR PRINTED CIRCUIT BOARD
WITHIN THE CONSOLE CAN BE EASILY RECONFIGURED TO PERMIT A VARIETY
OF CHARACTER SETSs

THE CODES USED TO SELECT THE VARIOUS CHARACTERS COMPLY WI1TH
BURROUGHS CORPORATE STANDARD KEYBOARD CODES (BURROUGHS STANDARD

1284 9055)s FOR SPECIFIC PRINT CHARACTER CODE ASSIGNMENT» SEE

sPECIFICATION 1498 5790,

35



3¢le2 AC PRINTER MOTOR ON/OFF

THE PRINTER MOTOR ON/OFF IS A& DEVICE WHICH AUTOMATICALLY TYURNS
THE MOTOR OFF WHEN THERE IS NO PRINTERs CARRIER» OR FORMS ACT!Ve
ITY FOR 13 SECONDSs THE MOTOR IS TURNED ON AUTOMATICALLY BY THE
HARDWARE WHEN A VALIp CODE APPEARS IN THE PRINTER-CARRIER-FURMS
BUFFER.

34143 ©_ FORMS MANDLER

BB BRBE Saenans

THE PIN PRINTER CONSOLES CONTAIN A 26%INCH WIDE FORMS HANDLER:
ALL CONSOLES HAVE A SPLIT PATEN WHICH PERMITS THE USE OF TWD INe
DEPENDENT FORMS CONTROLS, PIN FEED UNITS WHICH ALLOW THE USE OF
CONTINUOUS FANTFOLD FORMS» AND A VARIETY OF FRONT FEED CHUTES TO
ACCOMMODATE LEDGERS AND FORMS OF VARIOUS SIZES FOR FRONT INSER®
TIONs THE FORMS HANDLER IS STATIONARY RELATIVE TO THE PRINTHEAD
IN PRINT OPERATIONSs FPAPER CAN BE VERTICALLY SPACED AT 20 LINES
PER SECONDs 6 LINES PER INCHs ALL CONSOLES MAY BE sUPPLIED wITH :
THE END=OF = PAPER OPTION (SEE PARs 361474306

3sles S CARRIER HANDLER

THE CARRIER POSITIONS THE PRINTHEAD YO THE DESIRED LOCATION: TwWO
TYPES OF POSITIONINGS MAY BE PERFORMEDs THE CARRIER MAY BE IN®™
ITIALIZED TO EITHER THE LEFT OR RIGHT MARGIN» OR TABBING EITHER
LEFT OR RIGHT CAN BE PERFORMEDs MARGINS ARE SEPARATED BY 255°
CHARACTER PQOSITIONS ‘ _

30148 - KEYBOARD

THE KEYBOARD CONTAINS ONLY ELECTRONICALLY ORIVEN ELEMENTS ANDs AS
SUCHs IS MECHANICALLY INDEPENDENT OF ALL OTHER CONSOLE FUNCe
TIONSs NO SWITCHES ARE CONTAINED ON THE KEYBOARD OTHER THAN

THOSE ASSOCIATED WITH THE KEYBOARD ITSELF« THE KEYRODARD ‘CONTAINS
21 NUMERIC AND CONTROL KEYSs A 61*KEY ALPHANUMERIC TYPEWRITER
KEYBOARD» AND 24 PROGRAM KEYS LOCATED IN A ROW ABOVE THE ALPHA
AND NUMERIC KEYS: DEPRESSING THE SHIFT KEY WILL PUT THE KEYBOARD
INTO THE SHIFTED MODE FOR AS LONG AS THE SHIFT KEY IS HELD DEe
PRESSEDs IF THE SHIFT=LOCK KEY IS DEPRESSED AND RELEASEDs THE
KEYBOARD WILL GNTER THE SHIFTED MODEs AND THE INDICATOR TO THE
LEFT OF THE SHIFT=LO¢K KEY WILL ILLUMINATE. BOTH INDICATOR AND .
KSYBOARD NILL REMAIN IN THIS MODE UNTIL THE SHIFT KEY 1S DEPRESS'
EDs

/9w3é



KEYBOARD

EX Y X TWes

~

(¢ W
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KEYBOARD CODES FOR THE VARIOQUS KEY POSITIONS AND VERSIONS COMPLY
WITH BURROUGHS CORPORATE STANDARD KEYBOARD CODES (BURRUUGHS
STANDARD 1284 9055).

3146 . INDICATORS

THE INDICATOR SECTION CONSISTS OF A ROW OF 36 FUNCTION INDICATORS
LOCATED ABOVE THE KEYBUARDs THESE PROVIDE VISUAL INDICATION TO
THE OPERATOR OF INFORMATION RFEGARDING MACHINE AND PROGRAM. STATUS
AND REQUIRED KEYROARD ENTRIESe INCLUDED ARE SUCH INDICATIONS AS
MACHINE READY» ERROR CONDITION PRESENT» ALPHA KEYBOARD DATA RE=
QUIRED BY THF PRNGRAMS AND PROGRAM KEYS ENABLED av THE PROGRAM
(SEE FIGURE 3*14) ' : .

3eleb4d , o . DOP TO CONSOLE INDICATOR INTERFACE

As BANK SELECT
THE INDICATOR BANKS WILL BE SELECTED VIA THE INDS/» IND&/»
AND IND7/7 LINESs FIGURE 3=1 SHOWS THE INDICATOR LABELING
'AND LOCATION, A

TABLE 3«1 SPECIFIES INDICATOR SELECT CODESs YO LIGHT AN IN=
DICATORs THE SELECT LINES ARE CLDCKED INTO "JK* FLIP~FLOPS BY
THE “DTNP" CLOCK, WHICH IS GATED WITH ®ALSEL"s THE FOLLOWING
"DTNP" CLOCK WILL CLOCK IN THE “pPCFIDN® (N = {«8) LINES TO

DIFFERENT “JK” FLIP-FLOPS. THIS "DTNP™ CLOCK IS GATED WITH
"ALIND” . - .

Be INDICATOR SELECT

TABLE 3=2 SPECIFIES NHICH PARTICULAR LIGHT 1Is ILLUMINATED BY
THE DA?A LINESe

.37



FIGURE 3=1+ INDICATOR LNCATION

oaeonces Suge GveEseeSt e ChowSawes

b s A 8 s ¢ s
| 00000000. | 000 | 00000000 | 00000000 | 0 | 00000000 | 0 |
| 87654321 | | 12345678 | 12345678 | | 12345678 1 |
S | |
NI | - |
| loe"ONe «==ERROR “==NUM
TS : |
‘ . |s=eepl pHA
l
me==«READY

* WON* INDICATOR IS LIT WHEN POWER IS APPLIED TO CONSOLE
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3aleT ' CODE CONVERSION

TN epueSBSeoneees

301e741 - KEYBOARD

THE KEYBOARD CODES ARE CONVERTED TO THE PROCESSOR INTERNAL ASCI?
CODES BY MEANS OF TABLE LOOK=UP QVERLAYS:. VARIATIONS IN CODE
TRANSLATIONS REQUIREDp BY INTERNATIONAL CODE SETS ARE PROVIDED BY
THESE UVERLAYS.

3§d14742 " PRINTER

LYY L X I

PROCESSOR INTERNAL ASCII CODES ARE TRANSLATED TO BURROUGHS CORP=
ORATE STANDARD KEYBOARD CODES (BURRQUGHS STANDARD 1284 9055)
FOR INTERNATIUNAL MACHINES» THIS CODE IS TRANSLATED WITHIN THE
CONSOLE VIA A PRO“/RUN TO MATCH THE CHARACTER GENERATOR ROM
CODESs .

3014743 - ~ END OF PAPER DETECT (ENDOPS/) = OPTIONAL

PROVISIONS HAVE BEEN MADE ON THE CONSOLE (VIA THE EOPD=6 MODULE)

T0 DETECT AN QUT=DF<PAPER CONDITIONs THIS INFORMATION IS STORED
IN A DDP FLIP=FLOP. ' :

WHEN THE FORMS FUNCTION IS SUBSEQUENTLY ENABLEDs THE INFORMATION

- IS PLACED IN STATYUS BIT 2 FOR TRANSFER TO THE PROCESSOR VIA THE
EXT=02 LINEW =~

THE EOPD=6 MOOULE (END“OF=PAPER DETECTION) IS A DEVICE WHICHs
WHEN ACTIVATED» WILL EMIT A SIGNAL INDICATING A BREAK XN THE CON=
TINUOUS PﬂPER OR AN QUT=QF*PAPER CONDITION:

THIS DEVICE HAS TWO PROJECTIONSs 578" IN WIDTHs STARTING 3430%

AND 11:30" FROM THE LEFT SIDE OF YHE PAPER PATH (THE O END OF THE
FORMS HANDLER)

WHEN THE DEVICE S USEDs, IT 1S NECESSARY THAT A FORM BE LOCATED
OVER EITHER OF THE S5/8" AREAS FOR THIS FEATURE TO FUNCTION.

FOR THE UPPER CONTINUOUS FORMS PATHs THE QUT=0F=PAPER CONDITION

SIGNAL WILL OCCUR AT APPROXIMATELY 14+3/8" (87=1/6" SPACES) FROM
THE BOTTOM OF THE PRINT LINE TO THE BOTTOM EDGE OF THE PAPER.

}p.ﬁQD



3014743 . END OF PAPER DETECT (ENDOPS/) = OPTIONAL
(CﬁNTINUij ’ Bae B SReEY eRneees eSeEETEeseSe =

- SSes=s=seSsS

FOR THE LOWER CONTINUOUS FORMS PATH» THE OUT=OF=PAPER CONDITION
STGNAL WILL OCCUR AT APPROXIMATELY 14=9/16" (87=1/6" SPACES)

FROM THE BOTTOM nF THE PRINT LINE TQ THE BOTTOM EDGE OF THE
PAPERs | -

p-¥1



3.2 L PROCESSOR COMMUNICATIONS

LA X R 2 X ¥ K X ] LR B RN - R RN N

3:2¢1 DEVICE ACCESS

Sescase BCeoO®

THE INITIATION OF AN INFORMATION TRANSFER BETWEEN THE PROCESSOR
AND DOP IS THE SAME FOR ALL DEVICESS THE DISTINCTION BEING IN THE
DEVICE ADDRESS CONTAINED IN THE BASE REGISTER (BRI OR BR2) OF THE
PROCESSOR'S QUTPUT SELECT GATESs THF PORT SELECT UNIT DECODES
THREE BIT«GROUPS FROM THE PROCESSOR 10 COMPLETELY DEFINE THE
OPERATION THAT IS TO TAKE PLACE: THE COMMAND FIELD (NAND BITS
51=54) ESTABLISHES WHETHER THE OPERATION IS TO BE A DEVICE READ
OR A DEVICE WRITES THE FOUR LEAST SIGNIFICANT BITS QF BR1 OR BR2
CONTAIN THE SPECIFIC DEVICE ADDRESSS) AND THE MOST SIGNIFICANY BIT.
OF BR1/BR2 IN CONJUNCTION WITH THE COMMAND TYPE DISTINGUISHES
BETWEEN CONTROL» DATAs AND STATUS wORDS: FOR FURTHER DETAILS ON
PROCESSOR INYERFACE OPERATIONS REFER TO THE DESCRIPTION OF THE
PORT_SELECTUR‘UNIT GIVEN IN PRODUCT SPECIFICATION 1447 9000 FOR
B711/B705 PROCESSORSs OR IN 2603 0031 FOR B721 PROCESSORS

3,242 | - WORD FORMATS

COMMUNICATIONS BETWEEN THE PROCESSOR AND THE CONSOLE DODP INVOLVE
THE FOLLOWING WORD TRANSFERS! )
CONTROL WORD * OPERATION OF THE CONSOLE IS INITIATED BY THE
weweea assvs  TRANSFEKR OF A CONTROL WORD FROM THE PROCESSOR
' Th THE CONSOLE DnhPs THE CONTROL WORD CONSISTS
OF CONTROL BITS Tn ENABLE OR DISABLE DATA INe
TERRUPTS FROM THE.FORMSs PRINTERs» CARRIER, AND
KEYBOARD FUNCTIONS OF THE CONSOLEs

"DATA WORD = DATA TRANSFER BETWEEN THE PROCESSOR AND THE
mewas wcee "~ DOP 1s IN 16=BIT PARALLEL» WHERE BIT (16) 1§
T THE LEAST SIGNIFICANT BITe A UNIQUE DATA WORD

IS ASSOCIATED WITH THE KEYBOARDs, THE CARRIERSs
THE PRINTER, THE INDICATORS» AND THE FORMS
HANOLERs EACH DATA WORD CONSISTS OF A DATA
FIELD CEXCEPT FOR THE FORMS HANDLER) AND A
FUNCTION FIELD WHICH IS USED FOR THE CONTROL
OF EACH CONSOLE FUNCTION: ‘



2 L " WORD FORMATS
2

]
M,INUEQ} . CHOS seeBbao

-~

O

2
0

STATUS WORD = THIS WORD 1S RETURNED FROM THE DDP TO THE PRfi=

seuncas swee CESSOR WHFNEVER THE DDP WISHES TO NOTIFY THE
PROCESSOR THAY A FAILURE OR SPECIFIC FUNCTION=
AL CONDITION HAS NCCUREDs IT CONSISTS OF A
DEVICE ADDRESS FIELD WHICH IS INSERTED AT THE
PSU AND A DEVICE STATUS FIELD WHICH IS’ INSFRT'
ED AT THE DOPs

WORD FORMATS ASSOCIAYED wlTH CUNSOLE OPERATIONS ARE GIVEN IN

FIGURE 3%2¢ DETAILS OF WORD CONTENTS ARE PRESENTED IN THE
FOLLDWING SUBPARAGRAPHSa

fg.$(3



* “ "DATA WORD

DATA WORD

" DATA WORD

INDICATOR
DATA WORD

FORMS
_DATA WORD

STATUS

~ WORD
(NOTE 4)

440

LB
1 2 3 311 12 13 14 15 e
ENABLE | ENABLE | ENABLE | ENABLE
o e . . L . . . . MIR _._ | carriEr | Forus PRINTER | XYBD .
: MODE DATA DATA DATA DATA
INTRPT | INTRET | INTRPT INTRET
- ——- —— — N - — DATA DATA | DaTA DATA | DATA DATA | DATA DATA
8 7 6 5 4 3 2 1
o 0 - -— — een . | INITZ= |CARRIER | p,7 - DATA DATA DATA DATA DATA DATA DATA
ALIZE |DIRECTION .
4 8 7 6 5 4 3 2 1
) ESCAPE | ESCAPE " RED
0 1 —— -=e | RIGHT LEFT | RIBBON | PRINT DATA DATA DATA' DATA | DATA DATA DATA DATA
{NOTE 1) 8 7 6 5 -4 3 2 1
v 1)) ™D ™o D ™ ) ,
1 0 e BANR BANK BANK BANK | BANK DATA DATA- | DATA DATA | DATA DATA DATA DATA
ADDR ADDR ADDR ADDR | ADDR 7 6 5 4 3 2 1 0
A B c D 5
LEPT RIGHT . | OPEN CLOSE | POWER
1 1 — - - - - - --- PLATEN | T PLATEN | PLATEN | PLATEN | OFF ALARY
DATA | END OF ___ | DEVICE | DEVICE | DEVICE | DEVICE | DEVICE |CARRIER | FORMS | PRINTER | KYBD | READY - | INTRPT 53’%?2 STALL
REQUEST| PAPER ADDR ADDR ADDR ADDR ADDR | READY | READY | READY READY B NOT og—’vaasPszn (NoTE 3)
4 3 2 1 0 HONORED ,(yore 3) | :
X 1

NOTES

1. RED RIBBON COMMANDS ARE TRANSLATED TO BLACK RIBBON COMMANDS BY DDP.

2. ONLY WHEN IN MIR MODE.

3. STALL AND OVERSPEED ARE BITHER BOTH ON OR BOTH OFF.

&. DEVICE ADDRESS BITS OF STATUS WORD ARE INSERTED AT PSU.

FIGURE '3-2., CONSOLE DDP WOR.D ‘FORMATS




3424241

BIT(S)

1e9

10 .

11

,12

13

14

15

L:lq-

NOTES!

1

- 24

CONTROL WORD

- e S

FUNGTION

DON'T CARES

MTR MODE = THIS BIT USED IN THE MTR ONLYs A *i" IN

. YHIS BIT ALLOWS THE PCFID/ SIGNAL FROM THE CONSOLE -

0 GET TO THE STATUS LINESs
oon' T CARE

ENABLE CARRIER DATA INTERRUPT = A "1" IN THIS BIT EN°
. LY L L Y L X E A K N J - e W CX KX X N X N X 3
- ABLES DATA INTERRUPTS TQ THE PROCESSOR WHEN THE CAR‘
RIER 1S REAOY TO ACCEPT PDSITIONING DATAs

ENABLE FORMS DATA INTERRUPT = A "1" IN THIS BIT EN=

NS awy SSeTH ONde BRSO awe

ABLES DATA INTERRUPTS TO THE PROCESSOR WHEN THE FORMS
MECHANISM IS READY TO ACCEPT CONTROL DATAs

ENABLE PRINTER DATA INTERRUPTS = A "i%* IN THIS BIT EN=

LHECaan SPTOTOE SO GGG ebes

" ABLES DATA INTERRUPTS TO THE PROCESSOR WHEN THE PRINT'
ER IS READY TO REQUEST PRINT DATAs '

ENABLE KEYBOARD DATA INTERRUPT = A "i" IN THIS BIT ENe

GeNTay CONDTBEDE BAOD SERHIUSDE®

ABLES DATA INTERRUPTS TO THE PROCESSOR WHEN THE KEY=
BOARD IS READY TO TRANSMIT A DATA CHARACTERc

”DON'T CARE" BITa

THE KEYBOARND 1S ENABLED WHERFAS THE PRINTERs FORMSs AND
CARRIER ARE DISABLED BY THE SYSTEM CLEAR:

-ENABLING OF ANY OF THE CONSOLE DEVICES ALLOWS THAT DE=

VICE TO GENERATE DATA INTERRUPTSs DISABLING OF ANY OF
THE CONSOLE DEVICES RESETS THE DATA INTERRUPT AND INHIB®
ITs SUCCESSIV£ DATA INTERRUPTS FOR THAT DEVICE.

fxéﬁ',



3:2¢242

BIT(S)

=8

9=16 .

NOTESH
| ) Y

24

3624243

BIT(S)

',1'2

3=4

KEYBOARD DATA WORD

Zzs=tssss SESS =SS

FUNCTION

NOT USED;

DATA = USED Tn TRANSMIT 8«BIT CHARACTER DATA FROM THE

KEYBOARD TO THE PROCESSOR VIA THE CONSOLE DOP

KEYBOARD COPES ARE TRANSMITTED TO THE PROCESSOR VIA THE
EXTERNAL BUSs

THE DATA BIT ASSIGNMENT IS S FOLLOWSE EXTERNAL BUS
BITS % THROUGH 12 CONTAIN THE HIGH-ORDER O0IGIT OF THE
KEYBOARD CODE# EXTERNAL BUS BITS 13 THROUGH lé CONTAIN
THE LOWSORDER DIGIT.

EXAMPEE ¢
IF THE KEY AT KEYBOARD LOCATION F3 WERE DEPRESSED IN THE

UNSHIFTED MODEs THEN THME EXTERNAL BUS DURING TRANSMIS‘
SION WOULD aEt

EXTe BUS 1 23456 789 10 11 12 13 14 15 16
000000001 1 1 0 0 0 1 0
HIGH=ORDER LOW=ORDER
DIGIT DIGIT
CARRIER DATA WORD
FUNCTION

CONTROL SELECT ® DEFINES THE CONSOLE FUNCTION DESTINED
FOR THE DATA WORDs A CODE OF C00) SELECTS THE CARRIER
CoNTROL ¢ .

NOT USEDs



3426243
(CONTINUED)?

9=16

NOTES?Y
St
2

3

3625?;4

BITS(S)

RLY

3e4

.  5;6

CARRIER DATA WORD

. weossSes Baes veoew

INITIALIZE = A "1" IN THIS BIT CAUSES AN INITIALIZA®

[T L LE F T L ¥ ¥9

_T10N ROUTINE YO BE PERFORMED WHICH LEAVES THE PRINT

MEAD IN A HOME POSITION ON THE LEFT OR RIGHT DEPENDING
ON THE CARRIER DIRECTION THAT IS GIVEN IN BIT 8.

CARRIER DIRECTION = DEFINES THE HORIZONTAL DIRECTION

 eeefeen ewessansa

or,;us PRINTER HEADs A "i% SPECIFIES MOVEMENT TO THE
LEFT, '

DATA = DEFINES THE NUMBER OF HORIZONTAL POSITIONS

NMICH THE PRINTER HEAD IS TO BE MOVED FRDM ITS CURRENT

ﬁGSITIDNa

BITs 1 AND 2 MUSYT EQUAL 0" FOR ALL CARRIER DATA WORDS 4

“IfF BIT 7 = { ‘INITIALIZE)) BITS 8 THRUUGH 16 ARE "DON'T
ChRE" BITSl

IF BIT 7 = 0s THEN ALL ZEROS IN BITS 9 THROUGH 16 EQUALS

- NO MOVMEMENTs ALL ONES IN BITS 9 THROUGH 16 CAUSES MOVE~
MENT OF 25% PRINT PosxTIONs IN THE DIRECTIDN DICTATED BY
BIT & : ‘

PRINYT DATA WORD

GCoshd oamae Bons

FUNCTION

CONTROL SELECT « DEFINES THE CONSOLE FUNCYION DESTINED

FOR THE DATA WORDs A CODE OF (01) SELECTS THE SYSYEM

 PRINTER CONTROLs

NOT USEDs

ESCAPE = DEFINES CARRIER POSITIONING TO BE LEFT (01)s

RIGHT (1035 DR NO ESCAPE (00)s 00 IS NOT TO BE USED
FOR PRINTING

py7
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(CONTINUED)
7
a
9=16
NOTES!
1.
24
‘ 3‘0
45
Se

PRINT DATA WURD

‘ BRae® aLBs “nes

CRED RIBBON = A "1" IN THIS BIT WILL SEND THE RED RIB

BON COMMANDS TO THE DOPJ HOWEVERs THE CDNSDLE WILL

‘PRINT IN BLACKs

PRINT o A Miw IN THIS BIT WILL CAUSE THE CHARACTER DE'.

FINED BY BITS 9=16 TO BE PRINTED FOLLOWING ESCAPEMEN

SPECIFIED IN BITS S5%63 OTHERWISEs ESCAPEMENT WILL TA
PLACE BUT NO PRINTING WILL OCCURs

DATE = THE CODES ON THESE BITS DETERMINE -THE CHARACT
T0 BE PRINTED: THE CHARACTER SETS 64 OR 94 COMPLY
WITH SPECIFICATION 1284 9055+ (ONLY VALID PRINTABLE
'ASCII CHARACTERS SHOULD BE SENT4)

BITS 1 aAND 2 MUST EQUAL “0* AND nyn RESPECTIVELY FDR A

" PRINTER DATA WORDS.

THE PRINTLR CAN PERFORM FOUR FUNCTIONSE PRINT RIGHT,

T
KE

ER

LL

PRINT LEFTs SPACE RIGHTs SPACE LEFTs PRINTING IS DONE

ONLY ON THE FLY,

A SPACE MAY BE PRINTED BY SUPPRESSION OF THE PRINT BIY

PLUS THE APPROPRIATE ESCAPEMENTY BITe SPACING MAY ALSO

BE- ACCOMPLISHED BY GIVING A 20 CODE TO BE PRINTEDS
BITS § AND 6 SHOULD NEVER BOTH BE "1" QR "0"s
THERE IS NO PRINT=IN=PLACE CAPABILITY,

P Y&
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BIT(S)

1=2

bfeg

9«16

NOTES?
is

24

_.3’.

4,

INDICATOR DATA WORD

LY ¥ X N N NN J - 0w o  ah 5 0

FUNGTION

CONTRpoL SELECT = DEFINES THE CONSOLE FUNCTION DESTINED

FOR THE DATA WORDe« A CODE OF (10) SELECTS THE INDICA=
ToR CONTROL - S

NOT USEDs

INDICATOR BANK ADDRESS = SPECIFIES THE ADDRESS OF ONE

OF FOUR BANKS OF EIGHT INDICATORS EACH OR ONE BANK OF
FOUR INDICATORS TD WHICH THE DATA CODE IS DESTINED

| DATA « SPECIFIES THE DIRECY CODE TO BE DELIVERED TO A

. BANK pof EfGHT INDICATORS ON THE CONSOLE DPERATOR
PANELc ’

THERE ARE FIVE SETS OF INDICATORS: FOUR 8+=RIT AND ONE
4+BITse FIGURE 3=2 SHOWS THE INDICATOR POSITIONS AND THE

INDICATOR DATA WORD CODING REQUIRED TO CONTROL THEMs

AN INDICATOR WILL BE ILLUMINATED UPON RECEIPT OF A DATA
WORD WITH A "1® IN THE APPRNPRIATE DATA BIT POSITION:

IT WILL REMAIN ILLUMINATED UNTIL RECEIPT OF A NEW DATA
WORD WITH THE SAME CONTROL CODING AND A "0" IN THE
APPROPRIATE DATA BIT POSITION OR UNTIL THE consoLE CLEAR
OR SYSTEM CLEAR PUSHBUTTON IS DEPRESSED:

THE "ON" INPDICATOR IS ILLUMINATED WHEN POWER COMES ONs
ONLY ONE BANK AT A TIME MAY BE SELECTED

P99



3.26246 " FORMS DATA WORD

CBIT(SY  FUNCTION

1e? " CONTROL SELECT = DEFINES THE CONSOLE FUNCTION DESTINED

BESB s caesTas

FOR THE CONTROL WORDs A CODE OF (11) SELECTS THE
- FORMS CONTROL, ~

3«9 “DON'T CARE™ BITS,

10  LEFT PLATEN = A "i" IN THIS BIT wILL CAUSE THE LEFT

dme®t gemaga

~ PLATEN TO BE ADVANCED ONE LINEs
11 "pON'T CARE™ BITs

12 RIGHT PLATEN = 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 "1" IN THIS BIT WILL CLOSE THE FORMS

CDNTROL CHUTE

15 - POWER OFF = A "1" IN THIS BIT WILL TURN SYSTEM PONWER

hawSe ses
OFF
16 - ALARM = A "i® IN THIS BIT WILL ACTIVATE THE AUDIBLE

ALABM FOR OPERATOR ATTENTYIONs

NOTES! , ;
te BITS L AND 2 MUST EQUAL "1" FUR ALL FORMS DATA WORDSs

2¢ IF BITS 10 AND 12 ARE BOTH *1", BOTH LEFT AND RIGHT
PLATENS WILL ADVANCE ON A sPLIT PLATEN CONSOLES HOWEVERS
IF A SPLIT=PLATEN CONSOLE IS SET UP TO ACT AS A SINGLE=
PLATEN MACHINEs THE LEFT=PLATEN ADVANCE CONTROLS THE AD®

g?sccnzu1. THE RIGHT PLATEN ADVANCE BECOMES INOPERA®
TIVEs. ' :

o
_,9 é.



3424246 R FORMS DATA WORD
fCGN?TNULﬁ) } ] NeEwe womoes wees

3, IF BITS 13 AND 14 ARE BOTH "1", THE PLATEN IS COMPLE=

MENTED,
3424247 o STATUS WORD
: -t e mw s o ova e &
BIT(S)  FUNCTION
sesane ! :.--.‘..ﬂ
1 " DATK REQUEST = CONSOLE DNep IS READY TO RECEIVE DR

" TRANSMIT A DATA CHARACTER: THIS STATUS CONDITION FOL®
LOWS THE DATA INTERRUPT SIGNAL TO THE PROCESSORs IT
1s THE "OR™ OF BITS 9 THROUGH 12 :

2 END OF PAPER = PAPER ON LEFT OR RIGHT PLATEN OR BOTH

HAS BEEN EXHAUSTEDs (THIS CONDITION IS ONLY REPORTED
WHEN FORMS ENABLE IS TRUE4)

3 NOT USED CALWAYS "0"J)s

2=8  DEVICE ADDRESS = (DEVICE ADDRESS BITS ARE INSERTED AT

,...’,-.. (Y TR 2 Y

THE PORT SELFCT UNITS)

9 CARRIER READY « CARRIER BUFFER IS READY FOR NEXT DATA -

bowSgyuw epaae
WORD3 IT. IS EQUAL YO ™1™ WHENEVER THE CARRIER DATA IN®
~ TERRUPT 1Is TRUEs

10 FORMS READY « FURMS BUFFER IS READY FOR NEXT DATA

.---- L L X ¥ X J

- WORDJ IT IS EQUAL TO "1" WHENEVER THE FDRMS DATA IN=
-TERRUPT Is TRUE.

11 . PRINTER READY = PRINY BUFFER IS READY FOR NEXT DATA

WORDS IT IS EQUAL TO "I" WHENEVER THE PRINTER DATA IN®
TERRUPT IS TRUE.

12 KEYBOARD READY * KEYBOARD CHARACTER IS AVArLABLE FOR

YTRANSFER TO PROCESSOR? It !s EQuaL 1O "1v HHENEVER‘THE
KEYBOARD DATA INTERRUPT IS TRUE. A

/zéii



3620247 © . STATUS KWORD
QQQMTINI‘}FQ} ) ) EEemes weade

13 READY = "READY" PUSHBUTTON HAS BEEN DEPRESSED AND CONe

SOLE IS READY FUR OPERATION

14 INTERRUPT NOT HONORED “ PROCESSOR DID NOT SERVICE KEYe

SawSggyeaen o i LR X% ¥ N}

" BOARD DATA INTERRUPTs (SEE NOTE 14)

15 OVERSPEED - * CARRIER IS MOVING TOD FASTs (SEE NOTE 2,)

ﬂHEN Iﬂ MTR MODE THIS BIY SIGNIFIES PCFID/ IS ACTIVE.

16  ° STALL ~ CARRIER IS JAMMED, (SEE NOTE 24)

NOTES?t

1+ BIT 14 IS EQUAL TO "1" WHEN A KEY IS DEPRESSED AND THE
"FIFO" BUFFER ALREADY CONTAINS 64 CHARACTERSs

2+ BIT 1S5 AND 16 CAN BE SET TO "1" ONLY AFTER A CARRIER
DATA WORD IS ISSUED THAT DIRECTS A CARRIER POSITIONING
OPERATION AND EITHER AN DVERSPEED OR A STALL CONDITION
1S DETECTEDs IN THE OPERATIONAL SYSTEMs» EITHER BOTH OR
NONE OF THE BITS ARE PRESENT» ' '

3.3  RESIGN CONSIDERATIONS

Cunee® aosnsatbasspuws

34341 ' GENERAL

THE CONSOLE pOP CONTROLS THE FOUR FUNCTIONS OF THE CONSOLEt KEY®
BOARD C(ALPHANUMERIC» NUMERICs AND PSK'S)s PRINTER (INCLUDING CARe
RIER)» FORMS CONTROLs AND INDICATORS: THE TRANSMISSION OF DATA
WORDS TO THE CARRIERs, FORMS CONTROL» OR PRINTER CAN BE DONE ONLY
WHEN A DATA INTERRUPT IS PRESENT FOR THAT FUNCTION TO WHICH THE
DATA WORD IS DIRECTEDs FETCHING OF DATA FROM THE KEYBOARD BUFFER
SHOULD BE DONE ONLY WMEN THE KEYBOARD DATA INTERRUPT IS PRESENT,
THE CONSOLE INDICATORS DO NOT GENERATF DATA INTERRUPTSs THE 1INe
DICATORS MAY BE SET OR RESET AT ANY TIMES HOWEVERs A 10 MICROe
SECOND DELAY BETWEEN INDICATOR DATA WORDS SHOULD BE OBSERVED.
BETWEEN A PRINT,» CARRIERs OR FORMS DATA WORD AND AN INDICATOR
DATA WORD A {0 MICROGECOND DELAY MUST BE OBSERVEDs ONLY ONE INe
DICATOR BANK MAY BE ACTIVATED OR DEACTIVATED AT A TIMEs

P.é?l



3434141 | DATA BUFFERS

T Rmes saeaesS

A 64 CHMARACTER DEEP "FIFO"™ BUFFER IS DEDICATED TO THE KEYBOARD
ONE 8=BIT BUFFER 1S SMARED WITH PRINTER AND CARRIER DATAs

ANOTHER 8=BIT BUFFER IS USED FOR INDICATOR DATA. THESE REGISTERS -
ARE PROVIDED YO BUFFER DATA TO AND FROM THE PROCESSORs

3030042 : CONTROL WORD

Booenae & ee

THE RECEIPT OF AN "IGSTRUCTION® SIGNAL COINCIDENT WITH THE
"WRITE" STIGNAL FROM THE PSU SPECIFIES TO THE DDP THAT THE INFOR=
MATION ON THE DATA LINES FROM THE PROCESSOR 1S A CONTROL WORDs

3436843 - ‘ - READ STATUS

THE RECEIPT oF AN "INSTRUCTION™ SIGNAL COINCIDENT WITH THE "RFAD"

SIGNAL FROM THE pSU NOTIFIES THE DOP TO PLACE ALL STATUS INDICA'
TORS ON THE DATA LINES TO THE PROCESSORs

3630048 DATA WORD

BENS Sanse

IF THE "INSTRUCTION" SIGNAL IS ABSENT WHEN A "READ™ OR "WRITE"™
SIGNAL IS RECEIVED FROM THE PSUs» THE DDP IS NOTIFIED TO (RESPEC=
TIVELY) ACCEPT THE DATA WORD ON THE DATA LINES FROM THE PROCESSOR
OR PLACE A DATA WORD ON THE DATA LINES TO THE PROCESSOR.

3,3:7 ' KEYBOARD

THE KEYBOARD IS USED BUTH FOR DATA ENTRY AND FOR PROGRAM CONTROL

- THE KEYBOARD IS COMPLETELY INDEPENDENT, ELECTRICALLY AND MECHANI=
CALLY» FROM THE PRINTERs HENCE» ANY TYPING OR PRINTING FROM THE
KEYBOARD IS UNDER PROCESSOR CONTROL s

THE KEYBOARD FUNCTION PROCEEDS AS FOLLOWS!
As IF THIS FUNCTION IS NOT ALREADY ENABLED» THE PROCESSOR
1SSUES A CONTROL WORD ENABLING KEYBOARD DATA INTERRUPTSS

(ANY OR ALL OF THE QTHER CONSOLE FUNCTIONS MAY BE ENe
‘ABLED BY THE SAME CONTROL WORDs)

P.53



34342 KEYBOARD
{CONTINUEDS tesmwana
Bs AFTER THE KEYBOARLD HAS BFEN FNABLEDs THE DEPRESSION OF
ANY KEY CALpHAs NUHERICs» OR PSK) CAUSES THE DPP'S "KEYe
BOARD READY® CONDITION BIT 70 BE SET AND A DATA INTER®
'‘RUPT SIGNAL TO BE SENT TO THME PROCESSORs (ALSO» THE
CHARALTER CoDE IS LOADED INTO THE DDP'S "FIFOY KEYBOARD:
BUFFERs) A MAXIMUM OF 64 CHARACTERS MAY BE STORED IN
THE KEYBOARD "FIFO"™ BUFFER.
Cs 'THE-PROCESSUR RESFONDS TO THE DATA INTERRUPT BY REQUESTe
ING THE STATUS WORD FOR SUURCE VERIFICATION C(ASSUMES
MORE THAN ONE CONSOLE FUNCTION IS ENABLED)
Ds FOLLOWING SOURCE VERIFICATIONs THE PROCESSOR DIRECTS THE
"~ DDP TO PLACE THE KEYBOARD DATA WORD ON THE EXTERNAL BUS»
COMPLETING DDP ACTIONS
Es THE KEYBOARN AND ANY OTHER CONSOLE FUNCTION CURRENTLY
' ENABLED REMAINS SU UNTIL A NFEW CONTROL WORD IS ISSUED
WITH THE RESPECTIVE BIT(S) RESET
3433 . INpDICATOR CONTROL
INDICATOR FUNCTIONS ARE PASSIVE [N NATURE IN THAT DATA INTERRUPTS
ARE NOT INVOLVED IN THEIR IMPLEMENTATIONs INDICATORS ARE ILLUMI=
NATED THROUGH THE ISSUANCE OF AN "INDICATOR™ DATA WORD BY THE
FIRMWHAREs EIGHT BITs OF THE DATA wWORD CONTAIN THE DIRECT CODE TO
BE DELIVERED TO ONE OF FOUR BANKS OF FIGHT INDICATORS EACH AND
ONE BANK OF FOUR INDICATORS) FACH OF THE OTHER EIGHY BITS CON=
TAINS A "1" IF THE CORRESPUNDING INDICATOR IS5 TO BE ILLUMINATED:
OTHERWISE A "0":s (SEE FIGURE 3=2:) AT POWER ON (SYSTEM CLEAR)),
ALL LAMPS ARE OFF EXCEPT FOR THE "0ON* INDICAYDR; WHICH Is ON
WHENEVER POWER Tgo THE CONSOLE IS PRESENTs
3s3ets , DATA ENTRY

Mo ooweo

THE FIRMWARE ADVISES THE OPERATGR AS TO THE TYPE OF DATA ENTRY
REQUIRED BY THE ILLUMINATION OF INDICATOR LAMPS WHICH BEAR LE=
GENDS IDENTIFYING THE KEYBOARD ENTRIES TO BE MADEs FOR SIMPLE
DATA ENTRY» THE ®YNUMERIC" LAMP IS TURNED ON ACCOMPANIED BY WHATe
EVER SUPPLEMENTARY INFURMATION LAMPS ARE REQUIREDs NO DIRECY
LINK EXISTS BETWEEN THE INDICATOR LAMPS AND THE KEYBOARDS WHEN
THE CONSOLE IS IN NOrRMAL MUDEs THE INDICATQORS MERELY IDENTIFY
THE ENTRY TO BE MADEs ANY ASSOCIATED CONSOLE FUNCTIONS ARE HAND=
LED UNDER PROCBSSOR FIRMWARE CONTROLs VIA THE APPROPRIATE DDP
CONTROL LOGICo

)0.55?
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34345

INUED)

DATA ENTRY

BEs e

THE DATA ENTRY PROCENDURE AND PRUCESSOR RESPONSE IS AS FOLLOWST

A

Bs

Cs

D

THE PROCESSOR LIGHTS THE APPROPRIATE INDICATORS (NUMERIC

SEQUENCE ANn TYPE OF ENTRY REQUIREDJ

THE OPERATOR DEPRESSES THE NUMERIC KEY OF THE DATA WORD
(ﬂosT SIGNIFICANT DIGIT FIRST)s

THE PROCESSOR ACCEPTS THE CHARACTER FROM THE DDP .AND
STORES IT IN A PRLDETERMINED LOCATION,

THE OPERATOR DEPRESSES THE SUCCEEDING KEYS AND THE PROe
CESSOR ACCEPTS EACH IN TURN AND STORES IT IN AN APPRO®
PRIATE LOCAYIUNs SOFTWARE DETERMINES IF THE ENTRY IS BY
DOLLARS OR CENTSs

THE OPERATOR DEPRESSES THE NPERATION CONTROL KEY TO
TERMINATE THE DATA ENTRY AND INFORM THE PROCESSOR OF THE

'N?TU?E DF THE DATA ENTRY (DEBIT» CREDIT, OLD BALANCE»
ETCs

THE PROCESSOR FIRMWARE ALIGNS THE DATA TO A PRESUMED DE=
CIMAL POSITIONs INSERTS PUNCTUATION» AND CALCULATES THE

‘LOCATION AT WHICH PRINTING OF THE DATA ON THE CDNSOLE
: PRINTER 1s T0 START.

CARRLER CONTROL

GO BSBDBDE S

THE CARRIER FUNCTION IS USED TO HORIZONTALLY POSITION THE CARRIER
MECHANISM ANYWHERE OVER THE WIDTH OF THE PRINTING AREAs THE
FUNCTION PROCEEDS AS FOLLOWSS

As

THE PROCESSOR HAS SENT OR WILL SEND TO THE ODP A CONTROL
WORD WHICH INCLUDES THE CARRIER AMONG THE FUNCTIONS ENe=
ABLED,

WHEN THE CARRIER IS READY TO ACCEPT A POSITIONING COM=
MANDs IT WILL SET THE DDP'S "CARRIER READYY CONDITION
BIT AND A DATA INTERRUPT WILL BE SENT TO THE PROCESSORs

- THE PROCESSOR RESPONDS BY REQUESTING THE STATUS WORD FOR

SOURCE VERIFICATIONS

/»iﬁﬁ'



34345 CARRIER CONTROL
fCﬁNTTNUED? . MO en Goacbean

Ds FOLLOWING VERIFICATIONs THE PROCESSUR WILL SEND A "CARe
RIER" DATA WORD YO THE DDP3 EIGHT BITS OF THE WORD CONe
TAIN THE MAGNITUDL OF THE NUMBER OF COLUMNS TO MOVE AND
A 1+BIT CODE INDICATES DIRECTIONS

Es THE DDP ENERGIZES THE APPROPRIATE INTERFACE LINES TO THE
CARRIER, COMPLETING THE DDP ACTIONG

Fs ANY DATA INYERRUPTS CURRENTLY ENABLED REMAIN SO UNTIL A
NEW CONTROL WORD IS ISSUED WITH THE RESPECTIVE CONTROL
BIT(S) RESET;

343451 o | INITIALIZATION

LR Y 4 A K -F-R_ 9 X L ¥ ]

WHEN POWER IS TURNED ONs CARRIER POSITION MUST BE INTITALIZED
AS PARY OF THE POWER=0ON ROUTINEs THE PROCESSOR ISSUES A CARRIER
DATA WORD WITYM THE INITIALIZATION BIT SET TO MOVE THE CARRIER 70O
THE SELECTED DIRECTIQN TO THE MARGIN SET FOR THE FORMS HANDLER:
THE DOP MOVES THE CARRIER AT SLOW SPEED UNTIL MOTION CEASES AND
THEN SETS THE CARRIER DATA INTERRUPT,

3434542 . RIBBON CONTROL

THE PIN PRINYER CONSOLE ONLY HAS A BLACK RIBBON BOTH 64 AND 94

CHARACTER SETs ANY RED RIBBON COMMANDS TO THE DOP NILL BE TRANS=
LATED TO BLACK RIBBON COMMANDS BY THE DDPs

343e5,3 ' PRINT PROCEDURE 64794 CHARACTER SETS

BONSS CHBDEBEEE RECO8 DONOOWBSE HOEN

THE PRINT PROCEDURE IS AS FOLLOWS?
Ay THE PROCESSOR HAS SENT OR WILL SEND TO THE DDP A CONTYROL

WORD WHICH INCLUDES THE PRINTER AMONG THE FUNCTIONS EN'
ABLED

Be WHEN READY YO ACCEPT A PRINT COMMANDs THE PRINTER WILL
SET THE DOP'S *pPRINTER READY" CONDITION RITs AND A DATA
INTERRUPT WILL BE SENT 7O THE PROCESSORs

Cs THE PROCESSOR REQUESTS SOURCE VERIFICATION:

F»dré,



363¢543 : PRINT PROCEDURE 64/94 CHARACTER SETS

(cQN!INUEQ; ) : SPNED ERLCEAES SECRE CTCNNVCED SEOS

Ds FOLLOWING SOURCE VERIFICATIONS THE PROCESSOR SENDS 4
YPRINT™ DATA WORD 10 THE DDP FOR SUBSEQUENT TRANSFER T
THE PRINTERs DEPENDING ON THE DATA BITS SETs» THE PRINT=.
ER WILL PRINT ON THE FLY IN EITHER DIRECTION» OR PRINT A
SPACEs THE PRINTER WILL NOT PRINT IN A CARRIER POSI=
-TIONs BUY MUST BE MOVING TO PRINT

Es STEPS (B) THROUGH (D) ARE REPEATED FOR EACH CHARACTER
(OR SPACE) Y0 BE PRINTED¢ INTERRUPTS FROM THE PRINTER

" REMAIN ENABLED UNTIL THE FIRMWARE ISSUES A CONTROL HORD
NHICH HAS THE PRINTER DATA INTERRUPT BIT RESET:

CARRIER AND FORMS FUNCTIONS ARE INTERLEAVED WITH PR*M*‘R FUNC™
TIONS TO CONTROL THE POSITIONING AND FORMS ADVANCE OPERATIONS.
THE FIRMWARE MAINTAINS RECORDS OF PRINTHEAD LOCATION AND VERTICAL
POSITIONING ON THE FORMy EDITING FUNCTIONS (EsGss PUNCTUATIONS
DECTIMAL POINT LOCATIONs BIT SIGNIFICANCEs ETCs) ARE ACCDMPLISHED
BY FIRMNARE.

3edesb ‘ : FORMS CONTROL

B HWE wemo e

aLiL PIN PRINT CONSOLES WILL HAVE A sPLIT PLATEN: THE FORMS DATA
WORD CONTAINS TWo BITS WHICH PROVIDE INDIVIDUAL CONTROL OF THE
PLATENS FOR FORMS ADVANCE SO THAT THE PLATENS CAN BE OPERATED INe

DEPENDENTLYs A ®i* [N THE BIT WILL CAUSE THE RESPECTIVE PLATEN
TO ADVANCE ONE LINEs

3434641 ALARM

LY X N

ONE BIT OF THE FORMS DATA WORD IS USED TO ACTIVATE AN AUDIBLE
ALARM IN THE CONSOLEs A "™1" 1i THIS BIT WILL SOUND THE ALARMas

P'~57



3434642 . ' OPEN/CLOSE

L YW N WY NN WY

TWO BITS OF THE FORMS DATA WORD IS USED TG OPEN AND CLOSE THE
PLATENSs THIS FUNCTION IS B80TH FIRMWARE INTERLOCKED AND HARDWARE
INTERLOCKED CIN CONSOLE LOGICY WITH PRINT SUCH THAT MOTION CAN=
NOT -0CCUR AT PRINT TIMEs

34347 STATUS AND DATA INTERRUPTS

LA X 8 ¥} LA o Y-y X R N

3434741 BURE ' STATUS INDICATORS

SR e@eae BAEODDNND0

ALL STATUS INDICATIONS ARE RETURNED TO THE PROCESSOR IN RESPONSE
TO AN "ENABLE STATUS"™ SIGNAL C(ENSTsSCLOCK) OR A “READ STATUS® RE'
QUEST (READG!NSTRUCTIUN;SCLOCK) FROM THE PROCESSOR:

334742 4 . STATUS INTERRUPTS

o om us O W e 2% 2 X N N ¥ ¥ ¥}

THE THREE CONDITIONS THAT WILL CAUSE THE CONSOLE o GENERATE A
STATUS IN?ERRUPT ARE' ¢

As  “READY" PUSHBUTTON HAS BEEN DEPRESSED (BIT 13 SET)
Bs KEYBOARD INTERRUPT NOT HONORED (BIT 14 SET)s

Cyv OVERSPEED Or STALL C(OKDITIONS OF THE CARRIER (BIT 15 AND
BIT 16 SET FOR EITHER CASE).

KEYBOARD IN?ERRUPT NnT HONORED IS SET IF THE KEYBOARD "FIFOY" BUFe
FER CONTAINS 64 CHARACTERS AND ANOTHER KEY IS DEPRESSEDs OVER=
SPEED AND STALL CONDITIONS ARE GENERATED BY THE CONSOLE “CERF"
SIGNAL WHENEVER THE FAULTY CONDITION DCCURSs IN THIS CONDITIONS
THE CONSOLE BECOMES INOPERATIVEs Tpo RECOVER FROM THIS CONDITIONS
EITHESDTHE 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 INTERROGATIONS

THE FOUR “DEVICE REAPY™ BITS AND THE "DATA REQUEST™ BIT IN THE
STATUS WORD ARE USED IN THE DATA INTERRUPT FUNCTIONS (SEE BELOW)
AND DO NOT CAUSE A STATUS INTERRUPT,
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3634743 o " DATA INTERRUPTS

Han® SuLSoaTaee

THE CONDITIONS THAT wWILL CAUSE THE CONSOLE TO GENERATE A DATA IN=
TERRUPT ARE LISTED BfEtLUWs IN EACH CASE THE RESPECTIVE CONDITION
BIT AND THE "DATA REQUESTY BI! wILL BE SET IN THE STATUS WORD»
RESULTING IN A DATA INTERRUPT BEING SENT TO THE PROCESSOR:

Ay CARRIER HAS BEEN ENABLED AND IS READY TO PERFORM A CAR=
RIER FUNCTIOANS

B. FORMS CONTROL HAS BEEN ENABLED AND IS READY TO PERFORM A
FORMS FUNCTION,

Cs PRINTER HAS BEEN ENABLED AND IS READY TO PERFORM A PRINT
FUNCTION

D; KEYBOARD HAS BEEN ENABLED AND A KEY HAS BEEN DEPRESSED
(BUFFER KAS A CHARACTER)

THE DATA INTERRUPTS FOR THE CARRIERs FORMSs AND PRINTER WILL BE
RESET AT THE END OF THt CLOCK PERTIOD THAT TRANSMITS THE DATA WORD
FRoM THE PROCESSOR T THE DDPe THE DATA INTERRUPT FOR THE KEY=
BOARD WILL BE RESET AT THE END OF THE CLOCK PERIOD THAT FETCHES
THE DATA FROM THE ODP'S KEYBOARD BUFFFR TO THE PROCESSORs

DISABLING OF A CONSDLE FUNCTION (CARRIERs FORMSs PRINTER OR KEY=
BOARDY WILL RESET ITg UATA INTERRUPY BITe SYSTEM CLEAR DISABLES
THE CARRIER, FURMS» AND PRINTER DATA INTERRUPTS BUT ENABLES .THE
KEYBOARD DATA INYERRUPTS

34348 , _ HARDWARE RESTRICTIONS

- WG E e U SR SW

THE FOREGOING PROCEDURAL DESCRIPTIONS APPLY TO TYPICAL CONSOLE
OPERATIONS AND MAY VARY AT THE DISCRETION OF THE PROGRAMMER:
HARDWARE RESTRICTIONS NOT SPECIFICALLY STATED THEREIN BUT NHICH
MUSY BE ADMERED TO INCLUDE THE FOLLOWING!?

Ay PRINTER DATA INTERRUPTS MUST BE HONORED NITHlN 1S MILLI=
SECONDS IN ORDER TO MAINTAIN MAXIMUM PRINTER SPEED} HOWe
EVER» NO LOSS OF PRINTER OATA WILL OCCUR IFf THIS TIME
INTERVAL IS NOT MAINTAINED

Be CONSECUTYIVE TYPE I INSTRUCTIONS THAT TEST FOR A DATA/
STATUS INTERRUPT AND DO A CONDITIONAL DEVICE WRITE WILL
- CAUSE THE LDSS oF PRINTERs FDRMS» OR CARRIER FUNCTIONSs
 SINCE THE DATA INTERRUPT IS RESET AT THE END DF THE
FIRST DEVICE WRITE WITH THE SYSTEM CLOCK :

;»:T?



3:3.48 _
(CONTINUED)

Cs

D.o

Es

G
He
Is
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REVISION
HARDWARE RESTRICTIONS

1F THE PLATEN IS OPENs PRINTING MAY BE DONE WITHOUT
SENDING THE CLOSE PLATENs THE CONSOLE WILL AUTOMATIw
CALLY PERFORM THE CLOSE PLATEN FUNCTION

BETWEEN PRINTERs CARRIER OR FORMS DATA WORDS AND AN INe
DICATOR DATA nwORD A PROGRAMMATIC DELAY OF 10 USEC MUST
ALSO BE INSERTED: BETWEEN AN INDICATOR AND PRINTER=
CARRIER«FORMS (P=C=F) DATA wORDs A PROGRAMMATIC DELAY
OF 10 USEC MUSTY BE INSERTEDs BETWEEN CONSECUTIVE INDIe
CATOR DATA WORDS» A PROGRAMMATIC DELAY OF 8 USEC IS RE~
QUIRED ‘ '

ONLY 255 PRINT POSITIONS ARE AVAILABLE PER LINEs

WHEN A STATUS INTERRUPT IS RFCEIVED WITH THE "STALL"
AND/OR "OVERSPEED"™ FLAG SETs THE CONSOLE CLEAR PUSHBUTe
TON MUST BE DEPRFSSED BEFOURE THE PROGRAM CAN MAKE USE OF
THE CONSOLE AGAINs AT WHICH TIMEs THE CARRIER MUST BE
INTITALIZED TU EITHER MARGING

THE STATUS WORD MUST BE INTERROGATED FOR THE PROPER DATA
INTERRUPT WHEN MORE THAN ONE CONSOLE FUNCTION IS ENABLED

AT THE SAME TIMEs

THE POSITION OF TYHE CARRIER MUST BE REMEMBERED PROGRAM=
MATICALLY.

ONLY ONE INDICATOR BANK MAY BE SELECTED PER INDICATYOR
DATA WORD.

INDICATDR DATA MAY NOT FOLLOW ANY CUNSDLE DATA WORD BY
LESS THAN 11 MICROSECONDS.

AFTER CONSOLE OR SYSTEM CLEAR OR HARDERROR CLEAR ARE

~ ACTIVATEDs THE CONSOLE CANNOT ACCEPT A COMMAND FQR 200

MILLISECONDSs TO ACCOMPLISH THIS DELAY, A CARRIER DATA
COMMAND WITH ALL BITS LOW SHOULD BE SENT4 ANY DEVICE

- BESIDES THE KEYBOARD SHOULD BE ENABLEDs AFTER THE SRQ

FROM THIS IS RECEIVEDs THE CONSOLE IS READY To ACCEPY
COMMANDS o

PRINTING IS DONE ON THE FLY BETWEEN DETENT POSITIONS
INSTEAD OF AT DETENT POSITIONS :

IF YHE CONSQOLE IS STALLEDs IT MUST BE CLEARED BEFORE
COMMANDS AFTER THE STALL ARE ACCEPTED.

GO



3,348 ' ' HARDWARE RESTRICTIONS
(CSN!{INUFG} Erstt et SHECEEEREeES
Ne ANY COMMANDS IN THE CONSOLE BUFFER STILL WAITING FOR
EXECUTION WILL BE CLEARED IF HARDERROR CLEAR OR ANY
OTHER CLEAR 15 GENERATED s
34349 o  DDp TO CONSOLE PeC=F INTERFACE FUNCTIONS
THE P=C=F (PRINTER=CARRIER=FORMS) MECHANISM 1S CONTROLLED BY THE
BASIC PROCESSOR THRO(GH A SET OF CODES WHICH SPECIFIES THE CON=
TROL AND ITS PARAMETERs AND THE CHARACTERS TO BE PRINTEDs THESE
CODES ARE LOADED BY THE BASIC PROCESSOR INTO AN QUTPUT BUFFER»
WHFERE THEY ARE RETRIEVED AND INTERPRETED BY THE TPU MICROPROCES=
SOR TO PERFORM THE SPECIFIED DPERATIONS
TABLE 323 LISTS AND DEFINES THE CONTROL cooEs USED IN THE CONTROL
OF THE Pac-r MECHANIgM;
13434941 - PRINTER=CARRIER=FORMS=CODE=SET

SNl dheaneuoaNEYEaLMMWD OB e

THE CODE SET FOR THE CONTROL OF THE PRINTER=CARRIER=FORMS CONe
SISTS OF 8=BIT CODESs WHICH CAN BE DIVIDED INTO THREE GROUPS!
CONTROL CODESs PRINT CODESs AND ND=OP CODES.

FIGURE 3'3 SHONS THE P"C*F DOMESTIC CODE SETs

As  CONTROL CODES

THE CONTROL CORES ARE USED TO CONTROL PRINTING FORMATs FORMS
HANDLINGs CARRIER POSITIONING» AS WELL AS THE PRINT«HEAD RETRACs
TION AND ENGAGEMENTs THE CONTROL CODES APPEAR IN ASCI1I STICKS O
AND 1, AND THEY ARE DESCRIBED IN TABLE 3=3.



TABLE 3*34 PeCeF MECHANISM CONTROL CODES

Ch ey WSag WDEOW NSV COWE SEEBEEE BOBeR

CODE  NAME FUNCTION REMARKS

- ey - e e n Y L LN > 60 ik ale @5 oy W

0=3 PIP - PRINT®IN“PLACE MODIFY NEXT PERIOD OR COMMA TO PRINT
IN BETWEEN PRINT POSITIONS, -

0=4  PRTLT PRINT 10 THE LEFTs
0=s  PRTRT PRINT PRINT TO THE RIGHT:
0~6. PRYLT DIRECTIQN PRINT TO THE LEFT,
0=7  PRTRT PRINT Tn THE RIGHT,
0“8 OPN  PLATEN OPEN PLATENS
09  CLOS  OPEN/CLOSE CLOSE PLATENS
0=a 0/C . o COMPLEMENT PLATEN,
| IF PRINTHEAD IS ENGAGED AGAINST
PLATENs AN OPEN PLATEN OPERATION IS
ALWAYS PRECEDED BY A HARDwARE INITI°
ATED HEAD RETRACT,
0=C SHLT  CARRIER ~ MOVE CARRIER "N" POSITIONS TO LEFT
0~n - SHRY  POSITIONING (SHLT) OR TO RIGHT (SHRT)s "N" IS
, 8=BIT BINARY NUMBER IN ODUTPUT “FIFQ"™
BUFFER IMMEDIATELY FOLLOWING SHLT OR
SHRTa
N =0 NO MOVEMENT
N =1  ONE MOVEMENT
| {
I i
I !
N = N  *N" MOVEMENT
SHLT SETS PRINT DIRECTION TO LEFTs
SHRT SETS PRINT DIRECTION YO RIGHT,
120  ALARM . ALARM SOUNDS AUDIBLE ALARMs
1«1 POFF  POWER OFF RETRACTS PRINTHEAD (IF IT HAS NOT

BEEN RETRACTED) AND WAITS UNTIL
PeC=F IS IN IDLE STATEs THEN CAUSES
MACHINE 'TO GO ON STANDBY POWERs:

P..(oQ



2 —¢
L

| B v o]

1%4

1*5.

i=6

1=7

— e s
[ I 2
> 0

'™

$
 w

PMOF

ENGG

RTRCT

BKSP

-ENUND

DSUND

ALT
ART -
ARL

SKHOL

SKHDR

INLT

INRT

| e ]

=C#F MECHANISM
-

CONTROL £0DES (CONT:)

e LIV ¥

IS S w Wiy

BBy BARTBASBERE OECUoOEE SBPDBE GCaBPWooE

~AC MOTOR OFF

ENGAGE
PRINTHE AD

RETRACT
PRINTHE 20

HORTZONTAL

- SPACING

ENABLE

- UNDERLINE

DISABLE
UNDERL INE

VERTICAL

FORMS MQOVEMENT

VERTICAL

FORMS MQVEMENT

CARRIER -
MOVEMENT

RETRACTS PRINTHEAD (IF IT HAS NOT
BEEN RETRACTED) AND WAITS UNTIL
PuCef Is IN IDLE STATE; THEN TURNS
AC MOTOR OFFs

CLOSES PLATEN (IF IT IS OPEN) AND
THEN ENGAGES PRINTHEAD AGAINST THE
PLATEN ROLLER READY FOR PRINTINGa

RETRACYS THE PRINTHEADS

POSITIONS ONE SPACE OPPOSITE DIREC=

TION PRESENTLY SPECIFIEDe¢ DOES NOY

CHANGE SPFCIFIED DIRECTION EXCEPT TO
ACCOMPLISH BACKSPACE.

MODIFIES SUBSEQUENT PRINT CHARACTERS
CINCLUDING SPACES) BY UNDERLINING
THEMs THIS IS IN EFFECT UNTIL SUCH
TIME AS A DSUND CODE IS RECEIVED.

DISABLES UNDERLINING OF PRINT CHAR-
ACTERS CAUSED BY ENUND CODEs HAS NO
EFFECT ON THE UNDERSCORE CODE (S=F)s

ADVANCE LEFT PLATEN (ALT)» RIGHT _
PLATEN (ART)» OR BOTH PLATENS (ARL)

"N* LINESs "“N" IS B8=BIT BINARY NUMe
BER IN QUTPUT "FIFO" BUFFER IMMEDIle

ATELY FOLLOWING THE ADVANCE CODEs

ADVANCE LEFT (SKHDL) OR RIGHT
(SKHDR)Y PLATEN TD TOP OF FORMe 1IN
PRESENT DESIGN» ADVANCES SPECIFIED
PLATEN ONE LINEs

MOVES CARRIER TO LEFT CINLT) OR
RIGHT (INRT) BUMPFR AT ESCAPE
VELOCITY (6"/SEC)s INRT SETS PRINT

DIRECTION TO THE RIGHTs INLT SETs
PRINT DIRECTION TO THE LEFTs



1 m
o
ey ~ 6 © M @ 4 3 > P R OmNL - ¢yt B
..10 .
s © ¢/ ® o5 U Y O W W £ o 9w M - B £ O
_— . .
o™ “ 6 oo om Do oE K omoN o VKL _
< ® < M O A @M MO E MM M oALE E O
ey B M N S 0w N o o -V o A -
o~ m -z % o e & N w o~ g + ’4 f o =
g g AR Y
) fr el BEtyySEEs
R < m =} M.R A 8 2 2 <4 = B @
a B TR g 8 g .P.l ‘- 1
9 ? 9 m g 8 R 8B m g m
> o
ol g gg# BEEBHEEZScE & 5
m* T ) n
IW Q MH N o Ww ~ © o m n n n.l.a._ et
3 © H O W O H © H © H O M O M. O o
S © © H H © © H H O O H H © 6 H W
a © © © © M H M H O 0 6 O H H H A,
2 © © © © © 0 © O H H A M H A - ™
i : :
. . w
[} c
i — O S SN
. : " :
. ; i | : .
; { i : . ;
vt H H ' :
; ! w
: : ‘ !
' '
Ci o ;
A i i
Lo ! '
: Vol P - .
SRR V. .
i ; : . , ; .
) [ ! " t 1 i e

MUST BE POLLOWED BY A COUNT.

1.

NO-OP WITH bzun; OF 50-100 me..

2.

P-C-D DOMESTIC CODE SET

FIGURE 3-3.

P64



Bs PRINT CODES

THE CODES IN ASCII STICKS 2 THROUGH 7 AND 10 THRDUGH 15 ARE DE*
FINED TO BE PRINT COpPESs THE PRINT CODES WILL INITIATE A PRINT
OPERATION AND ADDRESS THE (HARACTER GENERATOR ROM WHICH DEFINES
THE PINS IN THE PRINTHEAD THAT ARE Tp BE FIRED TO FORM A PRINT
PATTERN» AS THE HEAD TRAVELS IN THE SPECIFIED DIRECTION

ALL PRINT CODES EXCEPY THE SPACE CODF 2=0 WILL CLOSE THE CARRIAGE
AND ENGAGE THE PRINTHEAD AGAINST THE PLATEN PRIOR T0 THE ACTUAL
PRINT OPERATION, ’

NOTE THAT THE TPy MICROPRNCESSOR DOES NOT MANIPULATE THE PRINT
CODES IN ANY WAY, THESE CODES WILL DIRECTLY ADDRESS THE CHARACe
TER GENERATOR ROM'S» AND WHATEVER ARFE ADDRESSED AT THOSE LOCA=
TIONS WILL BE PRINTED:

Cs NO“OP CODES

THE NO=0P CODES ARE SPECIFIED ON THE CODE ASSIGNMENT CHART
(FIGURE 3=3)¢ THERE ARE 2 TYPES OF ND=0P CODES?

1« STANDARD NO=OPS
0%0s 0=Bs 1=B AND ALL ASCII STICKS 8 AND 9 CODES ARE REe-
GULAR NN=0PS THAT TIME OUT WITHIN 300 MICROSECONDS AFTER:
THEY ARE LOADED INTD THE OUTPUT BUFFER BY THE PROCESSORs
AFTER THIS MAXIMUM TIME DELAYs, THE TPU MICROPROCESSOR IS
READY To SERVICE THE NEXT CODE (IF ANY) IN THE QUTPUT
BUFFERs

2+ NO=QPS WITH DELAY

0=2 AND 0=3 ARE NU«0OPS THAT PROVIDE A DELAY OF 100+150
MILLISECONDS BEFOKE THE TPU MICROPROCESSOR RETURNS TO
SERVICE THE NEXT CODE (IF ANY) IN THE OQUTPUT BUFFER.

THE P=C=F IDLE STATUS BIT wILL INDICATE "BUSY" DURING THE DELAY
WHEN ANY OF THESE NO«OPS CODES ARE PROCESSED BY THE TPU nrcnopao-
CESSORs

/)G¢7



346346942 PeC=F INITIALIZATION

THE P=C=F CONTROL PROGRAM IN THE TPU MICROPROCESSOR WILL BE IN= °
ITIALIZED TQ THE IOLE STATE BY ANY.ONF OF THE FOLLOWING?

As MACHINE FULL OPERATIONAL POWER IS TURNED ONs

Bs THE CONSOLE MANUAL CLEAR PUSHBUTTON IS DEPRESSEDs
€+ HARDERROR CLEAR IS GENERATEDS |

D¢ SYSTEM CLEAR IS DEPRESSED4

THE INITIALIZATIOQON WILL TURN THE AC MOTOR ON» RETRACT THE PRINT=
HEAD» OPEN THE CARRI4GEs AND SET THE PRINT DIRECTION TO THE
RIGHTs ANY OTHER FOrRMS NR CARRIER MOVEMENT MUST BE INITIATED
PROGRAMMATICALLY

INITIALIZATION WILL ALSO CLEAR THE CARRIER VELOCITY ERROR FLAGs

3634943 : RED RIBBON

L X ¥ ] LA R X % ¥ 1

THERE IS NO RER RIBBON CAPABILITY AT THE PRESENT TIMEs

3.3:944 AC MOTOR ON/OFF CONTROL

THERE IS A MOTOR OFF TIMERs SUCH THAT IF THE PRINTER-CARRIER-v
FORMS ARE IDLE CONTINUOUSLY FOR APPROXIMATELY 13 SECONDSs THE AC
MOTOR WILL AUTOMATICALLY TURN OFF,

ANY CODE» INCLUDING NO*0OP CODESs» WILL TURN THE MOTOR BACK ONs EX=
CEPT THE 0=0s 1+1s OR 1=2 CODESs

3434945 PRINTHEAD ENGAGEMENT AND RETRACTION

OB OLEN BEeRIBBROLOR BNO TGS ee

THE PRINTHEAD IS RETRACTED BY THE FOLLOWING!
As A RTRCY CODE (1=4)

Bs THE PRINTER=CARRIER=FORMS ARF IDLE FOR A TIME PERIOD OF
1¢6 SECONDSe THIS TIME PERIOD IS FIELD ALTERABLE IN IN=

CREMENTS OF 400 MILLISECONDSs STARTING AT A MINIMUM OF
400 MILLISECONDS AND UP TO A MAXIMUM OF 6 SECONDS

.p.éé



363495 PRINTHEAD ENGAGEMENT AND RETRACTION

(CUNTINUED) , P DeeecRRt SRR RNED GOS8 ARECLESSwe

Cs THE PRINTHEAD IS ALWAYS RETRACTED PRIOR TOo AC MOYOR OFF
OR POWER OFF '

Ds AN OPEN PLATEN DPERATION IS ALWAYS PRECEDED BY A HEAD
RETRACTION TO AVOID MECHANICAL INTERFERENCE

THE PRINTHEAD IS ENGAGED BY THE FOLLOWING!

"As ANY CODE IN STICKS 2 THROUGH 7 (EXCEPT THE SPACE CODE»
2=0)» OR ANY CODES IN STICKS IO'THRUUGH 1ss WILL CLOSE
THE CARRIAGE AND ENGAGE THE PRINTHEAD AGAINST THE
PLATEN,

Bs IF UNDERLINE HAS BEEN ENABLED BY THE ENUND CODEs A SPACE
CODE (2<0) WILL CLOSE THE PLATEN AND ENGAGE THE PRINTe
HEAD AGAINST THE PLATEN TO PRINT THE UNDERLINE.

3.34046 BALL PRINTER vSs PIN PRINTER

THERE IS AN OPERATIONAL DIFFERENCE BETWEEN THE PIN PRINTERs AND
THE BALL PRINTER! THE PIN PRINTER PRINTS "ON=THE=FLY"s IN BETWEEN
DETENT POSITIONS) WHEREASs, THE BALL PRINTER ESCAPES AND THEN
PRINTS ON THE DETYENT POSITION AFTER THE ESCAPEMENT,

CONSIDER THE FOLLOWING CODE SEQUENCE?
PRTRT» As PRTLT, B

THE BALL PRINTER WILL OISPLAY THE CHARACTERS "BA"™ IN CONTIGUOUS

PRINT POSITIONS} WHEREAS THE PIN PRINTERs EXECUTING THE SAME CODE
SEQUENCEs WILL PRINT "B" RIGHT ON TOP OF THE CHARACTER "a",

NO ATTEMPT IS MADE IN THE P=C=F CONTROL PROGRAM TO RECONCILE THIS
BASIC DIFFERENCE, '



ITLYD! SIGNALS FROM DDP TO CONSOLE
(CONTINUFD) SentSeoesr PO GBS Ge SeLSOeD

ALLOW SELECT (ALSEL/)

ALLOWS SINGLE CLOCK 10 SELECT PROPER INDICATOR BANKs

INDICATOR BANK (INDSB/» IND6B/s IND7B/)

L X Xy N X X J aSeew - 05 U gy o3 > W - Ol Cn g W B S 08 D W s W WD

THE CODE ON THESE THREE LINES DETERMINES WHICH INDICATOR BANK 1§
SELECTEDs

Ivbe2 ¢ SIGNALS FROM CONSOLE TO DDP

sSeavYews L2 N X J b---.‘-. - - - W

PRINTERs CARRIERs FORMS IDLE (PCFID/)

THIS SIGNAL IS ACYIVE WHENEVER THE CONSOLE "FIFO" BUFFER IS
EMPTY AND THE CONSOLE ‘IS IDLE.

"CONSOLE GENERATED CLOCK (DINP)

“.-..-. ...‘..... OEeUE SO0 S

: CONSDLE GENERATED CLUCK USED YO SYNCHRONIZE INDICATOR DATA AND
- BANK SELECT COMMANDS

" CARRIER ERROR FLAG (CERF/)

L L X K X 2 3 J L X K ¥ ¥ X Y LY E L 8 N N J

*'THIS SIGNAL IS ACTIVE WHENEVER THE CARRIER STALLé OR HAS AN OVER=

- SPEED CONDITIONs THE CONSOLE “CLEAR® PUSHBUTTON MUST BE PRESSED
TO RESET THIS STATUS,

- CONSOLE POWER OFF (CpOFF)

'ffuxs STGNALS WHEN ACTIVE, PREVENTS THE DDP FROM GIVING ANY STATUS
CONDITIONS.

p 68



~
(¢ X 2

[ Q-3
2 -

SIGNALS FROM CONSOLE TO DODP

e E=sa= e e o Ex

SESTioeos TeeS eoeesees we S=sS
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2
|
™
<
-~

PRINTERs CARRIER, FORMS BUFFER HALF FULL (PCFBHF/)

DU BENE BNV EEE DOUNE SRR HANENES DESR OCeesSgsanes

THIS SIGNAL GOES ACTIVE WHENEVER THE CONSOLE "FIFO" BUFFER CON®
TAINS 145 155 OR 16 EIGHT=BIT WORDSs IT IS RESET WHEN THE CONe
SOLE~HAS EMPTIED THE BUFFER TO 14» 15s OR 16 EIGHT®BIT WORDS,

CONSOLE READY (CCRDYNOs CCRDYNC/)

L X N X X ¥ ] L2 X X ¥ ] L L Y N L N S ¥ N N R NN Y]

INNICATES THAT “READY™ PUSHBUTTON ON CDNSDLE HAS BEEN DEPRESSEDa

KEYBOARD LINES (KBDN/)

CEsaBRan BVees Speves

' CONSISTS OF EIGHT DATA LINES FOR TRANSMITTING CHARACTERS FROM THE
CONSOLE KEYBOARD TO THE 64=CHARACTER "FIFO" BUFFER IN THE DDPs

STROBE INDICATION (STRUBEI)

e PTESSRETOEN DAL BEN NS

INFORMS DDP.-THAY THE KEYBOARD DATA LINES CONTAINAA CHARACTERS

- END=OF=PAPER SUPPLY (ENDOPS/)

SheoENeEeteeoteg SRS UHGEABGOB

NOTIFIES DDP THAT THE LEFT OR RIGHT OR BOTH PLATENS HAVE RUN our
nrF PAPERc (THIS FEATURE s OPTIONAL&)

PRdGRAMMATIc SYSTEM POWER OFF (CCPWRO/)

THIS SIGNALs WHEN ACTIVE, POWERS DOWN THE PROCESSOR AND CONSOLE.



34443 SIGNALS FROM PROCESSOR TO DDP

NOBDEDYW SDnan BYGsVeees us Soeon

CLOCK HALT (CGHALT)

BT eaw OSso u.ﬁ:.-dn

THIS SIGNAL, NHENVACTIVEn INDICATES THAT THE PROCESSOR CLOCKS
HAVE STOPPED.

3iden o ’ SIGNAL CABLES

GG mUEs SaDBoaea®

THE SIGNAL INTERFACE BETWEEN THE CONSOLE AND YHE CONSOLE DDP IS
PROVIDED BY CABLE ASSEMBLY 2605 9790+ AC POWER FOR THE CONSOLE
IS PROVIDED. VIA CABLE ASSEMBLY 2606 22814 ,



Fig. )77 illustrates the layout of the console backplane as viewed from the fromtplane

B9343 LOGIC BACKPLANE

side.
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General
Thére is a seriés of two position switches mounted
in the console for switching between a maintenaﬁce
mode and normal mode of operation. In thé'normal
mode of operation, the console is controlled by‘the
intérface lines. 1In the maintenance mode the con-
sole is'controlled by its own keyboard. The switchés,
called MTR Switches, are listed below:

1) NORM*MAINT

'2) pCF-IND

3) LOAD-EXEC

4) DIR-RPT

- 5) ALPHA-NUM

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.

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) DIRECT

5) NUMERIC

Under these conditions, the first byte loaded
from the keyboard will select the desired
indicétor 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 fourfh
byte will determine the lamps illuminated.
Two keyboard entries are required to generate

one byte.

PCF Control

The table below indicates the switch positions
required to generate PCF comnmands singly.

1) MAINT

2) PCF

3) EXECUTE

4) DIRECT

- 5) NUMERIC

Under these coanditions 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.

/>f73



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 ordet
to effectively exercise the PCF lbgic. (The
indicator could be exercised with Switch 5 in

the ALPHA position also. One might, e.g., ﬁse
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 FIFO under these conditions. No actiohs ﬁill
occur until the switch settings are changed. If
it is desired to exccute the.3l—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.
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If it i< desired to repeatedly execute these
commands, one first sets 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 being

executed.

2.0 CONSOLE HARDWARE

2.1 Power Supply

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 X1 via the'é amp'circuit
breaker CBl. Relay Kl is controlled by the
power control logic when enabled by the control
power supply. When energized, K1, will supply
A.C, to power transformer T1l, the PCF motor,

and the memofy loadexr (if present).

Control Powexr Supply

The control power supply provides the voltages
necessary to power the console up from full power -
off., The voltages and their bLasic functions are

listed as follows:

Name Functigﬂ
24V+DTIN +24V D.C. for Power Control 1 and 2

§nd Pelay Kl. The source of 24V+DTN
1s the processor via the 1/0 cable
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2.1.3

" Name Function

6V+CONT Produces 5+CONT for Power
Control Logic

COUNT 60 HZ 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/0

cable is connected and CBl is set,

D.C. Power Supply

The D.C. power supply basically consists of the

‘constant voltage transformer Tl, three full wave

rectifiers, CR1-CR6, shunt capacitor filters,

' C1-C6 and C8, and a series pass voltage regulator

VRl. The supply produces +24V, +12V, +5V, and

-12V, The following is the load rating and type
of regulation of the voltages:

Voltage Rating, Amperes Regulation

424V 9.00 cveT
+12v 8.00 CVvT
+ 5V 6.33 VRL
~12Vv 3.00 CcvT

The distribution of the voltages through the

fuses is as follows:

Fuse Voltage Function
Fl +24V Printhead pin solenoids
F2 +24V Carrier motor
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Fuse voitage Functicn
1= bl ettt

F3 +24V Forms, engage/retract solenoid

F5 +12V Indicators, PCF logic
F6 -12V PCF logic
F7 +12v Source for +5 voltage regulator

For a detailed description of the +5 voltage

‘regulator, refer to an L8000 Technical Manual.

D.C. voltage distribution is accomplished by
a harness from J10 on the D.C. panel to J47 on

the backplane.

2.2 Logic Gate

2,2.1

Clock CGenerator PWS3
A 10 MHZ crystal oscillator drives a 9316 counter
set up as a mod 15 countexr. 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 the basic clock of the
printer carrier, forms logic and is sent to ﬁhe
DDP for indicator loading synchronization. The
PF clock is used in the indicators for loading

synchronization,
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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 undexr
voltage sensing circuits and 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 (UV1). These voltages are the

following:
12v+10 (+12V)
12v-18 (-12v)
24V+DTN (+24vV)

The breakdown under voltage levels are as follows:

Nomingi Breakdown
+12V +10,7V
~12V -10,.7v

+24y +18.8V

‘Under Voltage Detect

The under voltage detect circuit utilizes a TTL
monostable multivibrator I.C. 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
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2.2.3

Undex Voltage 'furn Off
The under voltage turn off signal (UVTO/) is
the logic NAND of FPF (full power FF) and

uvl,

Power Control 2 PWB
The Power Control 2 card is made up of the
following circuits:

Four second Start Delay (SD/)

Full powexr F.F. (FPF)

K1 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 counters.
The power on switch signal START/ will clear and.
enable the counters to be clocked by 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.



Full pPower F.F. (FPF)

This F.F. indicaﬁes 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 the power
on switch. FPF will be reset synchronously

by a detected under voltage condition (UVD)

or a power off command or reset asynchronously

via UVTO/.

K1 Control Driver (KLCOHWT) :
Kl control driver energizes the A.C. mains
relay K1 during power up and full pbweri

Kl is energized whenever the power on switch
is depressed or when the FPF is set and there
is no under voltage condition sensed (UVl/ is

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

Initialize F.F.

The Initialize F.F. (loc. BGf?) is set and
reset by the signal INIT/. The output of the
F.F. is one of the signals used to generate
power on reset (POR/C). The signal INIT/ is
generated on the Carrier Tachometer PWB, and
INIT/ is generated by preésing,the consocle

initialize switch or by receiving a clear
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2.2.4

command from the processér. INIT/ will be

active low. INIT/ will be low as long as

the clear command is received or the initialize
switch is depressed. After the clear command

is removed or the initialize switch is released, -

INIT/ 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 power 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.

Interface PWB's
Interxface between console and processor DDP
is performed by the Driver/Receiver/Terminator

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

Driver/Receiver/Terminator (IFCl) PWB
This card ceontains the termination resistors

for the input data lines, 2 DTL hex inverter
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I.C.'s for buffering the input data, pull—dp
resistors for the outpui data lines, two RC
filters for the 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/0 cable drivers for
the keyboard data lines; KBDn/, the keyboard
strobe, STROBEIL/, and the various console
status lines. The drivers are open‘collector

TTL 2-Input NAND gates.

Interface Signals, Console Input

The following teble lists the input interface
lines and their function:

 Name Funciion

B e e S RENE A

24V+DTN +24V control voltage

PCFIDn/ Printer, carrier, forms oxr indicator
, input data, 8 lines, active low
LPCFB/ Load printer, carrier, forms buffer,
active low - , ‘

CLEAR Clear (initialize) console, causes
POR/C to be generated .

INDNnB/ Indicator bank select data, 3 lines,
active low

ALSEL/ Sclect indicator bank strobe, active

low, synchronous with DTNP

ALIND/ Load indicator data strobe, active
low, synchronous with DTNP



2.2.5

Intexface Signals, Conéole Output
The following table lists the output interface

signals and their function:

Name Function

KBDn/ Keyboard data, 8 lines, active
low ’

STROBEI/ Keyboard data strobe, active

low, inhibited when console is
in maintenance mode

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

PCFID/ Printer, carrier, forms idle,

' active low
CERF/ Carrier error, active low
DTNP Clock for synchronizing loading

of indicators, 3 usec period

CPOFF Console power'off
ENDOPS/ End of paper, active low
CCRDYNC/ Console ready switch normally

closed contact

CCRDYNO Console ready switch normally
open contact

Print Buffer PWB

The Print Buffer card contains a 32 byte data
buffer, data multiplexing, and indicétor strobes

for maintenance mode operation of the indicators.
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Data Buffer ‘

The data buffer is a 32 x 8 FIFO asynbhronous
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
‘gates and go2s to the PCF logic on the signal
lines OBDIC-0BDE8C. The output extend line, OEX,
is high when data is present in the FIFO and is
gated with signals from the MTR Switches. The
resulting signal, OEXYC, goes to the PCF logic

to indicate that data is present, but is forced
low in the load maintehance mode so that data

may be loaded into the FIFO without‘being dumped
by the PCF logic. The FIFO data is léaded by

the signal load print buffer, LPB. This signal
comes from thé processox in normal mode operatiqn,
from the keyboard in direct maintenance mode
operation and from the output dump signal, ODC/XC,
in repeat maintenance mode operation. LPB is.
generated frowm 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 multiplexer

for routing data to the FIFO and to the indicators.
Therthree inputs fér the multiplexer are data lines

from the processor, PCFIDn, which are selected
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2.2.6

tion, data lines from

o

during normal mode oper
the keyboard, IBDnC, which are selected during
direct maintenance mode and data lines from
the FIFO output, OBCnC, which are selected

during repeat maintenance mode operation.

Indicator Strobes

In indicator maintenance mode operation, a
keyboard strobe, NTS, is used to clock a

JK F.F. which is wired to couplement on

each clock pulse. The clock is gated with

the outputs of the F.,F. to provide two strobes,
IOCAC/ and LDIND/, which alternately pulse
with each keyboard strobe. IOCAC/ is the
indicator bank select strobe and LDIND/ is

the indicator load strobe.

M2 Standard (Gate 1), M2 Standard (Gate‘é),
and M1 Standard (Gate 3) PWB's

The functions performed by these PWB's fall
into the following categories: signal
inversion for obtaining the correct logic
level between the interface, keyboard and
PCF logic, illumination of indicator D8 by
the signal CGHALT/ and mode control of the
console. Circuitry in the latter category

include load print buffer strobe (LPB),
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indicator bank select stfobe‘(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 DTL I;C.‘s which
are hex inverters, quad 2 input NAND gates,
or triple 3-input NAND gates. The outputs
of each I.C. and all gate inputs on the card
except one are brought out to the backplane

edge connector.

Note: These three cards are not interchangeable

with another.

Indicator Storage & Control (1) and (2) PwWB's
Indicator Storage and Control (1) controls the
A, C, and Special indicators (20 indicators) and
Indicator Storage and Control (2) controls the
B and D indicators (16 indicators). Each card
is identical and may be interchanged. Each con-
tains 22 F.F.'s: 20 for storing which indicatox
is to be illuminated and 2 F.F.'s for storing
which indicator bank has been selected for loading
data. The following table lists thé signals and

their functions for these cards.,



Name Function

o

Mod II Indicator Driver PWB's

Dn/C Indicator daté, 8 lines
NINDnB/ Indicator bank select data,
3 lines :
IOCAC Strobe for bank select data
LDIND Strobe for loading indicator data, ‘
must be high coincident with clock PF
PF Clock for synchfonization |
POR/C Asynchronous clear (sets all F.F.'s
on card) '
IAnF/ A bank outputs, 8 lines
IBnF/ B bank outputs, 8 lines
ICn¥/ C bank outputs, 8 lines
IDnF/ D bank outputs, 8 lines
ITYF/ Alpha indicator output
;RYF/ Ready indicator output
IERDIN/ Error indicator output
INUF/ Numeric indicator output

"The console has two of these cards for driving

the indicators with data from the Indicator

Storage and Control cards.

Each'card has 20

sets of a DTL inverter driving a 2N708 transistor

which sinks the indicator bulb current.

The

inputs are active low to illuminate an indicator.

The driver cards are identical and may be inter-

changed,



2.3 Machine Wiring

lThe B9343-60 CPs Console differs significantly
from the L9000 machines in its wiring harnesées.
The B9343-60 CPS uses "point-to-point" wiring
harnesses, that is each harness generally has pnly
two connectors, instead of more cvomplex harnesses
with several connectors. Refer to the system and

basic machine wiring schematics for more detail.



TABLE 1

INDICATOR SELECTION

Select Byte
{(Numeric KBD Entry)

7-1

Indicator Group
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