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CAPACITANCE VALUES ARE IN MiCROFARADS
VALUES PRECEDED Y THE SYMBOL «(PLUS)

OR -(MINUS) RRE 1W WALTS

3. BATTERY AND GRCUND TERMINALS FOR
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WHEN CHANGES ARE MADE iN THIS DRAWING
ONLY THOSE SHEETS AFFECTED WILL BE
REISSUED.

THIS SHEET INDEX wiLL BE REISSUED AND
BROUGHT UP 10 DATE EACH TIME ANY SHEET
OF THE DRAWING 15 REISSUED, OR A NEW
SHEET 1§ ADDED.

THE ISSUE NUMBER ASSIGNED TO A CHANGED
OR NEW SHEET WILL BE THE SAME ISSUE
NUMBER AS THAT OF THE FIRST SHEET.

SHEETS THAT ARE NOT CHANGED WiLL RETRIN
THEIR EXISTING ISSUF NUMBER.

THE LAST ISSUE NUMBER OF THE FIRST SHEET
IMOEX 1S RECOGMIZED AS THE LATEST ISSUE

NUMBER OF THE DRAWING AS A WHOLE.
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m‘ NOT FOR USE OR DISCLOSURE OUTSIDE THE BELL
AGREEMENT.

N

\z

IN98

JK18 CIRCUIT PACK

AT&TCO
STANDARD

CARTRIDGE TAPE TRANSPORT CONTROLLER BOARD C

. @

CPS-JKiB
8 SHEETS

BELL TELEPHONE LABORATORIES ]""s’"
BiconsoRsYED £s

—

L
Ppere

B

i
i
5
i
i

3




un

-

CLKSTPO
Ico

418pP
A

15

-
-

1STATY
€

1STATEY
Ic13
au
B

~ -

Tosige °|
sf"s IC1e Y
s a14E

1 B o

- =

10

OSTATEQ

13
a
a

| 2 3 4 | 5 | | 8 | s
\ CARTRIDGE TAPE TRANSPORT CONTROLLER
BOARD C
E -—
o
g i & g
= 5 -
oy L o
sTopp WDBNE!
BPPA0 +e3, 405 385 32
i
e STPRTD
= g4 WSTFO
g 483 —8
= =
-
B =| = Fe
GAPSETO ENRSPO ENSCETO Sagtd SPARE!
1c24 11 112 ite
12 a1
41U 41u 41EP
D) 0 c
- o

1STATEO
Iy
4818P

B

10

15

[

cgcLxo

19
a18P
6

LT

hd

LOAD EP ET
CLX  PRPECT
123 15
acy
CLR 2

$ .

! T
XCBUNT
¢ e gnyl2
Q1RE
L 1
= =
=l =

a1 |20

HE

JK18 CIRCUIT PACK

(2 CPS-JKI8
SHEET 2

A

‘ BELL TELEPHONE LABORATORIES I 6S

.

b= S \¢

8




\ CARTRIDGE TAPE TRANSPORT CONTROLLER
BOARD €
= (=]
2 -
g £ . 5 -
A g E g g g 8 g E
o 2 5 2 g g g 8§ A
. o J-—'I o =~ - o SR
& = = ¥ el e g g &
e ZA3
ic2
B
48P
B B
-
= = -
ENFILLO -
17
AU
D
c c
HILVEL1B HILVEL1A FILLSTY
D 1C19 1c11 wrh
418P 41 410 D
c B
o e~
" o~
r ) )
. ; ‘ e :
i 1 )
1Q01's K4 ¢ 0 41CA
1 A 0 A
w 0
NC . B
@ <
- - (=]
— - -
3
= g 5
F 2A0 46, 245 2at, F
| 44, 465
44
= -
G G
@
2 g : ] ]
= g g -] 3 2 | 2R |=
'S
5 E ™ 2 H
i JK1B CIRCUIT PACK
P
: (3)| cPs-JKis
] )] Coa
BELL TELEPHONE LABORATORIES l“‘es- s
3 T 5 | 6 | 8 | H

LT L ST R S R L L

£ A S U b3

A



0 I 1 | 2 | 3 | 4 | 5 | 6 | 7 | 8 | 9

m

=

SO E9 115D BT M

n
g 3\ CARTRIDGE TAPE TRANSPORT CONTROLLER g3
B2 282 4. g - : s B
32 8E3 83 B B 3 §25
JEEEEEREE S IHEE o
- o~
= o
WA 5] B i 1 |
4 —) C 41AE s O_..
A 0o A 4 l
& S
D4,
L2% Fz’
3F2)
=
ol
-] N I_.Ib:
ERSTEPO g
Ic21
41U
&
|
5 |
15 BLECK1
=Tl B
’ |
|
.
o
BLICKD
ic8
&1
D
= l
g HILVELIA 5
E R2 cs,m,srz—'—gO STEPP
= 45 —AAA 13 120
o 31, 6kn 2 ace !
T 13 A i
1 0
‘o- l
=1
: |
- E Il
STEPPO E
iiﬁp L
o~
AL s 8 daeer ] 8 g [ ‘
E T g
: ¢ :
JK18 CIRCUIT PACK @) CcPS-JKIS
SHEET 4
3 BELL TELEPHONE LABORATORIES "f"‘; A
0 | S 2 | 3 T = T T = T



A COMPONENT LIST
1TERGRATED CIRCUIT
& Loc et 1c2 13 Ica Ics ice 1c7
_ I8 169 <10 e 1c12
—_ Eg at a1ep a1cA a1RE a1 aw a1y 4w aw a1op a1 a1
0 DESIG  SH LOC DESIG  SH LOC DESIG  SH LOC DESIG  SH LoC GESIG  SH LoC CESIG  SH LoC DESIG  SH LOC DESIGC  SH LOC DESIG  SH LOC  DESIG SH LOC DESIG  SH LOC DESIG  SH LOC
A MgTIGNT 4B1 STEPPG  3F~ SDING 36 BLECK  4BS CLKS:i 280 STPTRIGD 4E3 SICHDO 484 CHDSTPO  4C4 SYNCO 200 ¢l
(ksTPO 201 FILLST1 305
B WSTEP1 303 BACR1 382 FILLAD 3¢5 BLKSTP  4D4 CLKEN 200 SPARE1 ERCONDY 480 BLECK1 405 CLKSTP1 281 SPARE2 HILVELIA 302 :g::“ i::
B c WSTEPO 303 sogT0 285 FILLO 3E5 SBLOCK1 486 sTCMD1 484 WCLKD 204 ENg1 2 TIEATBT 482 FILLSTO 304 WOATA1 204
o ENRSPO 284 WRDATAO 263 BSHPGO 264 MISTP1  aBS ENFILLO 35 BLECKO  4€5 ENG2 %0 FHD1 a1 WDATAD  2¢3 ENSCRTO 284
E SOT1 205 STPHRTO  4D4
r TIBETY 482 BACRO 3ca
6 REV1 483 Wil *1
LoC Ic13 c14 IC15 Ic1s Ic17 c18 €19 €20 Ic21 c22
. 23
E:izmu aiy 4183 a1 a1ee a1cc aw athp aicc aw 318E 4:2; :‘1:::
c 10 DESIG  SH LOC DESIG  SH LOC DESIG  SH LOC DESIG  SH LOC DESIG  SH LOC DESIG  SH LOC DESIG  SH LOC DESIG  SH LOC DESIG SH LOC  DESIG SH LoC DESIG  SH LOC DESIG  SH LOC
A OSTATEQ 203 WOBNE  3E3 ENSTPO 285 ENSATA 265 DDINH  4cs CEUNTO 28 EMWCKLO 288 STBPP  4F3 ERSTEPO  4C1 STPCLK 27 PRPGCT
£9
B 1STATE! 201 XCQUNT  2F9 ENKCLKY 207 psT@P 25 PESTPO 265 1STATED  2E1 EBTSTEPO 4C2 PHCDE 262 e : il:l??ﬁ' :::
[ STPCLX1 2Gb& CARRYD 286 HSTPO 267 HILYEL1B 302 B@TSTEPO 4C3
D STAT1  .r2 XCARRYO 207 COUNTT 208 DSTPO  2F5 MTCSTEPO 4C3
Pl £ ENCRY! 287
F wB21 2F0
G cgcLxo 268
D CAPACITOR
DESIG £oDE
[elc1-Co 6018,
1 [24)c7-C30 K5-19774 L5,0.1
RESISTOR
DESIG CODE
E R1 K5-20616 L1A,23.7K0
R2 K5-20616 L1A,31.6KA
R3 K5-20616 L1A,2.2KN
R4 KS-20616 L1R,2.2K0
F
G
H 2A
!r JK18 CIRCUIT PACK
E 2% | CPS-JKi8
] | I— SHEET 5
Sem O ss
) | 1 2 | |
4 1. | 5 I 6 | 7 | I °




o | 1 | | 3 | 4 5 | 6 | 7 | 8 -]
n-
P/0 CIRCUIT DESCRIPT ION
CIRCYIT DESCRIPT rel
A A. FUNCTIONAL DESCRIPT ION
JK18 IS ONE OF THE FOUR CARTRIDGE TAPE TRANSPORT IT STAYS IN THAT STATE THROUGH THE NEXT CYCLE OF THE 2-PHASE READ OUTPUT DATA LEAD. THE READ OUTPUT DATA LEAD TRAUS-
CONTROLLER (CTTC) BOARDS. IT CONTAINS THE WRITE CLOCK, WHILE WRITING THE FIRST BIT OF THE POSTAMBLE, A "ONE". MITS READ DATA TO THE BUFFER CIRCUITS. THE READ DATA
3 CIRCUITRY, CONDITION STOP LOGIC, AND BUFFER FILL THIS DATA LEAD THEK GOES TO THE “ZERQG" STATE ALLOWING THE 13 LEAD |S ENABLED BY JK16 WHENEVER DATA IS BEING TRANFER- "
REQUEST CIRCUITRY. THE WRITE CIRCUITRY INCLUDES "ZEROS" OF THE POSTAMBLE TO BE WRITTEN. THE CLOCK SYAC CIR- RED THROUGH THE READ CIRCUITS OR FROM THE CRC REGISTER
o A PREAMBLE GENERATOR, A POSTAMBLE GENERATOR, AND CUIT IS THEN DISABLED, LATCHING THE PHASE ENCODER CIRCUIT IN TO THE BUFFER CIRCUIT.
A DATA PHASE ENCODER CIRCUIT. THE IBG STATE. THE ACTUAL STOP SIGNAL TO THE CTT IS INITIATED
BY THE READ CIRCUIT, AFTER THE READ WINDING OF THE CTT'S HEAD
FIGURE 1 IS A BLOCK DIAGRA4 OF JK18. AS A WRITE HAS REACHED THE IBG. 3
OPERATION BEGINS, A 42ms PULSE OCCURS 0w THE WRITE
START PULSE INPUT LEAD. THIS PULSE, WHICH COMES THE WRITE DATA CUTPUT (WRITE DATA) FROM THE DATA SELECTOR AND
FROM THE WRITE DELAY CIRCUIT LOCATED ON JK19, IS @1 (WRITE CLOCK OUTPUT LEAD) IS CORNECTED TO THE READ CIRCUIT
B INITIATED BY A WRITE COMMAKD TO THE CTTC, THE LOCATED OB JK17. THE WRITE DATA LEAD 1S THE NRZ FORM OF THE
CARTRIDGE TAPE TRANSPORT (CTT) SEGINS TO MOVE FOR- DATA BEING WRITTEN ONTO TAPE. A PULSE APPEARS ON THE WRITE
WARD AT READ/WRITE SPEED AS THE COMMAND IS ISSUED, CLOCK LEAD AT THE CENTER OF EACH BIT. WHEN THE CTTC IS IN THE
THE CLOCK SYNC CIRCUIT, WHICH MWAS LEFT IN A DIS- MAINTENANCE MODE, AND THE REAU AND WRITE CIRCUITS ARE EXERCISED
ABLED STATE FROM THE PREVIOUS WRITE OPERATION OR WITHOUT OFERATING THE CTT, THE JRITE DATA AND WRITE CLOCK SIG-
INITIAL IZATION SEQUENCE, WILL MAINTAIN AN INTER- NALS ARE GATED THROUGH READ CIRCUITS, THEREBY, TESTING ALL
| BLOCK GAP (IBG) STATE AT THE OUTPUT OF THE PHASE OF THE WRITE CIRCUITS EXCEPT THE PHASE ENCODER BY UTILIZING THE
ENCODER CIRCUIT UNTIL THE TRAILING EDGE OF THE CRC CIRCUIT LOCATED JN JK17. wy -
WRITE-START PULSE, THIS STATE MAINTAINS A CONSTANT @ 5 € 8 8 = z = EEERE o 5l 5]y
LOW LEVEL AT THE OUTPUT OF THE PHASE ENCODER CIR- THE STOP CIRCUIT GFNERATES A 40m= STOP PULSE WHENEVER THE TAPE ] 5 & w o = g HIEHEERE g Bl =3
CUIT, WHILE THE CiT IS WRITE ENABLED AND MOVING FOR- DATA CUNTROLLER (7DC} UNIT EXPERIENCES ANY ONE OF SEVERAL CON- & S wl w = 3 2| els[= oo B
HARD AT READAMRITE SPEED, IT WILL EFFECTIVELY WRITE AN DITIONS. THIS PULSE, WHICH APPEARS ON THE STOP PULSE LEAD, e = o E = = al2l « & = <D <
IBG ONTO THAT PORTION OF TAPE WHICH PASSES THE WRITE RESETS ALL CIRCUITS OF THE CTTC TO THEIR KNOWN STOP OR INITIAL = E E o = o} =1 |g é =l =l =
C HINDING OF THE CTTs HEAD. THE TRAILING EDGE OF THE STATE. THIS STOP PULSE IS GENERATED UNDER THE FOLLOWING COM- W 57 g = E g E 5 o] 3 s
WRITE START PULSE ENABLES THE CLOCK SYNC CIRCUIT. THIS DITIONS, E g g Sl E £ g
CIRCUIT WILL THEN SYNC IX ON THE TWO CLOCK SIGNALS g a3 = 2 al |= a
APPEARING ON THE CLPCKOT AND CLACKOZ INPUTS. CLECKO1 (A) BUFFER OVERFLOW € =2 &
AND CLBCKOZ 7MKE UP A SINGLE 2-PHASE CLOCK OPER- e
ATING AT 48 KhC  THEY ARE GENERATED BY A CRYSTAL THE BUFFER CIRCUITS WERE NOT PROPERLY SERVICED BY THE
OSCILLATOR CIRCUIT LOCATED ONM JK19. 3SOWH CLOCK S1G- CENTRAL PROCESSOR (ERROR CONDITION) .
] PASE WITH EAG OTER e o CIRCUTT AvGo Ex- ®) SRITE Stop e
] v B) CRC ERMR a
SURES THAT THE FIRST CLOCK PLLSE AT ITS OUTPUT MILL e LATCH OUAGEECINCasY
— APPEAR ON o1, A CRC ERRER WAS DETECTED DURING THE PREVIOUS READ OR
READ-AFTER-WRITE GPERATION.
THE 2-PHASE CLOCK AT THE OUTPUT OF THE SYNC CIRCUIT
D FEEDS THE PHASE ENCODER CIRCUIT AND THE PREAMBLE/ (c) REHIRDIQQ
POSTAMBLE GENERATOR CIRCUIT. THE PHASE ENCODER CIR-
ﬁﬂ.ﬂﬁﬂfﬁ."ﬁr&.é‘? THE agscssascm CIRCUIT, THE CTT STARTS A REWIND SEQUENCE,
ING '-PHASE K, IT WILL TRANS-
LATE ANY NONRETURN TO ZERO (NRZ) DATA, APPEARILG AT (D) BEGINNING OR END OF TAPE —® CLOCK SYNC CIRCUIT
THE OUTPUT DATA SELECTOR, TO PHASE ENCODED (PE) DATA.
THE PE DATA LEAD IS FED DIRECTLY TO THE CTT'S WRITE THE CTT SENSES, THE PHYSICAL BEGINNING OF TAPE OR
- CIRCUITS, THE PHYSICAL EAD OF TAPE MARKERS,
THE PREAMBLE/POSTAMSLE GENERATOR PROVIDES DATA TO () sTBP I
1(':!% DATA SEI.{{:&R cmr::u; FOR IRI‘EI;NG THE PREAMBLE i s D T0 TE CTTe 3
ZEROS FOLLOWED BY INGLE ONE) AND THE POST- STEP COMMAND SSUE - PREAMBLE /POSTAMBLE FILL RCQUEST STOP
AMBLE (A SINGLE ONE FOLLOWED BY 15 ZEROS), IT ALSO RA Uit RCUIT
E PROVIDES CONTROL FOR THE DATA SELECTOR AND THE BUF- (F) THE COMPLETION OF A BACKSPACE, WRITE, OR READ-A-BLOCK SERERAERS, 1] CIRGUIT -
FER CLOCK LEAD (DATA IN CLOLK). WHEN THE CLOCK SYNC OPERATTON sl g
CIRCUIT IS INITIALLY EMABLED, THE DATA ENABLE LEAD w
HILL BE [N A STATE SUCH THAT, DATA AT THE OUTPUT OF EITHER OF THESE COMMANDS ISSUED TO THE CTTC WILL SET 2
THE PREAMBLE/POSTAMBLE GENERATOR WHLL BE GATED THE IBG STOP CIRCUIT. THIS CIRCUIT MONITORS THE DATA a i
THROUGH THE DATA SELECTOR. THE CLOCK OUTPUT OF THE DETECT INPUT. AFTER OBSERVING DATA DETECT &0 ACTIVE, =
PREAMBLE/POSTAMBLE GENERATOR CIRCUIT 'S DISABLED, THEN INACTIVE (INDICATING THAT THE CTTC HAS CROSSED A =
— FOR THE FIRST 15 CYCLES OF THE 2-PHASE CLOCK, THE BLOCK OF DATA) IT TRIGGERS THE STOP CIRCUIT, = DATA SELECTOR
DATA OUTPUT OF THE PREAMBLE/POSTAMBLE GENERATOR WILL
REMAIN IN THE “ZERO" STATE. THIS OUTPUT GOES TO A
"ONE" STATE FOR THE 16TH CYCLE OF THE CLOCK. THIS (6) ToC INITIALIZE
BUFFER SL00K LEAD. ‘OATA tn-CLoom) T Dol e, Saion
L 1
F TO THE SIXTEENTH CYCLE OF THE 2-PHASE CLOCK; ALLOW- A TOC INTIALIZE COMMAND IS ISSUED TO THE TOC, ¢
ING THE FIRST DATA BIT FROM THE BUFFER CIRCUITS TO
BE LOADED ONTO THE INPUT DATA LEAD (INPUT DATA), AS ALL READ OR SHIFT CRC (SHIFT THE CONTENTS OF THE CRC REGIS- PHASE ENCODER
THE _LAST BIT OF THE PREAMBLE IS WRITTEN ONTO TAPE. TER, LOCATED ON JK17, TO THE BUFFER CIRCUITS) OPERATIONS CIRCUIT
AT THIS POINT, THE DATA-ENABLE LEAD CHANGES STATES, MUST LEAVE THE ON-LINE BUFFER IN A FULL STATE. THE BUFFER <
ALLOWING DATA FROM THE BUFFER CIRCUITS TO BE GATED CIRCUITS (ON JK13) CONTAIN TWO 1024-B)T SHIFT REGISTERS. - =
THE DATA SELECTOR TO ENCODER CIR- THE ON-LINE BUFFER 1S THE 1024-BIT SHIFT REGISTER WHICH IS 5 §
S culTs. ACTIVELY ACCEPTING DATA FROM (OR TRANSMITTING DATA T0) THE g = 3 g
CTTC. IF THE DATA TRANFERRED TO THE BUFFER CIRCUITS IS NOT = = pur 5
A WRITE CYCLE CAN ONLY BE ENDED AS THE LAST DATA AN_INCREMENT OF 1024 BITS, A FILL REQUEST MUST BE ISSUED TO e 3 = w &
BIT FROM A GIVEN BUFFER IS CLOCKED FROM THE BUFFER THE BUFFER CIRCUITS. THE FILL CIRCUIT INDICATES IF A FILL & . = B I
CIRCUIT. THE BUFFER CIRCUIT WILL GENERATE A CARRY REQUEST SHOWLD BE SENT TO THE BUFFER CIRCUITS AT THE COM- g w 5 = & g
PULSE, APPEARING ON THE BUFFER CARRY PULSE LEAD AT PLETION OF A DATA TRANSFER SEQUENCE. THE READ-DATA CLOCK - £ [ o
G THE END OF EACH BUFFER OF DATA. THIS PULSE WiLL LEAD IS THE BUFFER CLOCK OUTPUT FROM THE READ CIRCUIT (JKIT), v v v
OCCUR EVERY 1024 BITS UNLESS THE REGISTER WAS STUF- EACH PULSE ON THIS LEAD ATTEMPTS TO SET THE FILL REQUEST
FED, THEREFORE ING THE BUFFER COUNTER. TO CIRCUIT.. EACH PULSE ON THE BUFFER- CLEARS THE FILL FIGURE 1 - BLOCK DIAGRAM
END A WRITE CYCLE, A SET MRITE STOP COMMAND 15 1S REQUEST CIRCUIT. NOTE THAT THE BUFFER-CARRY PULSE OCCURS AT ! .
SUED TO THE CTTC. THIS COMMAND INITIATES A PULSE AT THE TRAILING EDGE OF READ-DATA CLOCK PULSES. IT OCCURS ONCE
THE OUPUT OF THE CTTC'S COMMAND LOCATED ON EVERY 1024 CLOCK PULSES TO INDICATE THAT A COMPLETE BUFFER
JK16, WHICH APPEARS ON THE WRITE STOP LEAD. THIS HAS BEEN FILLED. THE FILL REQUEST CIRCUIT WILL BE LEFT IN
- PULSE SETS THE WRITE-STOP LATCH, ALLOWING THE NEXT ITS CLEARED STATE, ONLY IF THE ON-LINE BUFFER IS FULL WHEN
PULSE OCCURRING ON THE CARRY PULSE LEAD TO THE LAST DATA BIT IS LOADED ONTG IT. IF THE ON-LINE BUFFER
APPEAR AT THE INPUT TO THE IS NOT FULL AFTER THE LAST DATA BIT HAS BEEN TRANSFERED, .
GENERATOR CIRCUIT, AT THIS POINT, ALL DATA HAS THE FILL REQUEST CIRCUIT WILL BE LEFT IN THE ENABLED STATE.
BEEN WRITTEN AND THE LEAD IS DISABLED THIS CAUSES THE FILL LEAD (FILL) TO 60 ACTIVE, REQUESTING
THE DATA ENABLE LEAD SWITCHES BACK TO ITS ORIGINAL THE BUFFER FILL OPERATION WHEN IT IS ENABLED BY THE FiLL- ZA
STATE, ENABLING A DATA PATH THE ENABLE LEAD. THZ FILL-ENABLE LEAD IS DRIVEN ACTIVE BY THE
H GENERATOR THROUGH THE DATA SELECTOR, THE DATA LEAD READ CIRCUIT AS IT ITS GPERATION FOR A GIVEN DATA
1 COMPLETES Ti
OF THE R AMBLE GENERATOR HAS REMAINED N TRANSFER FUNCTION.
THE "ONE” STATE FROM THE LAST BIT OF THE PREAMBLE,
l THE READ DATA INPUT LEAD (THE DATA OUTPUT FROM THE READ CIR- JK18 CIRCUIT PACK 2
3 CUIT), IS ENABLED BY THE ‘READ-DATA ENABLE LEAD TO ORIVE THE CPS-JKI8
: (2] &e-
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CIRCUIT DESCRIPTION (COMT)
8, DETAILED DESCRIPTION

WHEN A WRITE OPERATION IS PERFORMED, THE CLOCK SYNC CIRCUIT PER-
FORMS THE FUNCTIONS OF LATCHING THE PHASE ENCODER CIRCUIT IN ITS
INTERRECORD GAP STATE AND SYNCHRONIZING THE 2-PHASE INPUT LL.OCK,
THE WRITE OPERATION IS INITIALIZED BY A 42ms PULSE ON THE INPUT
LEAD, WRITEPO, THIS PULSE IS GENERATED BY THE WRITE DELAY CIRCUIT
LOCATED ON JXi9, THE D-TYPE FLIP-FLOPS, CLKSYN AND CLKEN, HAD
BEEN LEFT IN THEIR SET STATES FROM THE PREVIOUS WRITE OPERATION OR
INITIALIZATION SEQUENCE, INITIALLY, THE LOW LEVEL AT THE "ZERQ"
OUTPUT OF CLKEN, DISABLES EN@2 AND EN@1, PREVENTING CLOCK PULSES
WHICH APPEAR ON CLKS21 AND CLK@11, FROM PROPAGATING THROUGH THE
WRITE CIRCUIT, THE HIGH LEVEL AT CLKEK'S "ONE" OUTPUT ENABLES
GAPZETO, ALLOWING CLOCK PULSES APPEARIWG AT THE CLK&11 INPUT TO
PROPAGATE THROUGH 1STATE1 AND 1STATEQ. THESE CLOCK PULSES MAIN-
TAIN A CLEARED STATE AT THE OUTPUT OF THE D-T:PE FLIP-FLOP PHCEDE,
THE CLEARED STATE OF PHCODE ENSURES A HIGH LEVEL AT THE OUTPUT OF
WRDATAO %INPUT TO 14E CTTs WRITE CIRCUIT), THIS HIGH LEVEL CAUSES
THE CTT TO WRITC AN INTERRECORD GAP ONTD THAT PORTION OF TAPE WHICH
PASSES UMDER THE WRITE WINDING OF THE CTTs HEFD, WHILE THE CTT IS
WRITE ENABLED,

THE HIGH-GOING TRAILING EDGE OF THE PULSE ON WRITEPD TOGGLES CLKSWN
T0 THE CLEARED STATE, ENACLING SYNCO, THIS ALLOWS CLKEN TO BE
TOGGLED TO THE CLEARED STATE AT THE TRAILING EDGE OF THE NEXT PULSE
OCCURING ON CLKE21, CLEARING CLKEN DISABLES GAPSETC AND EWABLES
EN@2 AND EN1, NOTE THAT THE CLOCK PULSES ON CLK@21 AND CLKE11
ALTERNATE (FIG, 2), THE FIRST CLOCK PULSE TO PROPAGATE THROUGH THE
CLOCK SYNC CIRCUIT WILL APPEAR AT THE OUTPUT OF WB11. THE OUTPUT
PULSES FROM WE21 WILL ALTERNATE WITH THOSE FROM W11, UNTIL CLKEN
AND CLKSYN ARE SET AT THE END OF THE WRITE OPERATION,

AFTER GAPSETO HAS BEEN DISABLED BY CLEARING CLKEN, THE PHASE
ENCODER CIRCUIT WILL ACCEPT ITS 2-PHASE CLOCK |MPUT FROM W311 AND
WE21, AND ITS DATA INPUT FROM THE OUTPUT OF WOATA1, ALL DATA IS
TO BE WRITTEN ONTO TalF. INCLUDING THE PREAMBLE AND POSTAMBLE WILL
APPEAR AT THE OUTPUT OF WDATA1, THE OUTPUT OF »DATA1 IS FED
DIRECTLY INTO 1STAT1 AND INVERTED BY WDATAO TO FEED OSTATEO, FOR
THE TIMIMG DIAGRAM OF THE PHASE ENCODER CIRCUIT SEE FIG, 2, NO=
TICE THAT A "ZERO" 1S A LOM-TO-HIGH TRANSITION AT THE WRDATA
OQUTPUT, AND A "ONE" IS A HIGH-TO-LOW TRANSITION, WROATA FEEDS
THE WRITE DATA INPUT TO THE CTT. TWO CONSECUTIVE "ONES™ OR TWO
CONSECUTIVE "ZERQS™ REQUIRE A PHAS: TRANSITION,

AS CAN BE SEEN IN THE TIMING DIAGRAM, THE PHASE ENCODER PERFORMS

A LOOK-AHEAD FUNCTION BY GENERATING A PHASE TRANSITION, IF NECES-
SARY, ON THE PHASE 7 CLOCK PULSE AND A DATA TRANSITION ON THE
PHASE 2 CLOCK PULSE FOR EVERY BIT, FOR EXAMPLE, IF THE WUTPUT OF
WDATA1 IS HIGH ("ZERU™ DATA OUTPUT) 1STAT1 IS FNABLED, AND OSTATEO
IS DISABLED, THE PHASE 1 CLOCK PULSE FOR THAT BIT WOULD APPEAR AT
THE OUTPUT OF W11, THIS CLOCK PULSE WUULD PROPAGATE THROUGH 1STAT1,
1STATE1, AND 1STATEQ TO CLEAR PHCBOE IF IT IS NOT ALREADY CLEARED,
THE CLEARING OF PHCEDE DRIVES THE OUTPUT OF WRDATAO LOW, CREATING A
PHASE TRANSITION ON TAPE (ASSUMING THAT PHCODE WAS IN VHE SET STATE,
OTHERWISE THERE WOULD BE NO CHANGE AT THE OUTPUT OF WRDATAD, INDICA-
TING THAT NO PHASE TRANSITION WAS NECESSARY), THE FOLLOWING PHASE 2
CLOCY PULSE APPEARING AT THE OUTPUT OF M@21 WOULD TOGGLE PHCEDE TO
ITS SET STATE CREATING A LOW-TO-HIGH TRANSITION AT THE OUTPUT OF
WROATA, PHCEDE'S "ZERO" OUTPUT IS TIED TO ITS DATA INPUT, 50 THAT
ANY PULSE FROM W21 WILL ALWAYS TOGGLE IT, IF A "ONE" 1S TO BE
WRITTEN THE QUTPUT OF WDATA WILL BE AT A LOW LEVEL, ENABLING OSTATEO
AND DISABLING 1STAT1, THE PHASE 1 CLOCK PULSE WOULD PROPAGATE THROUGH
OSTATEQ, TO SET PHCEOE IF IT |S NOT ALREADY SET (CREATING A PHASE
TRANSITION IF IT IS NECESSARY), THE FOLLOWING PHASE 2 CLOCK PULSE
WILL CLEAR PHCEDE CREATING A HIGH-TO-LOW TRANSITION AT THE QUTPUY OF
WRDATAOQ, [HIS TRANSITION WRITES THE "OME" ONTD TAPE,

THE PREAMBLE/POSTAMBLE GENERATOR CIRCUIT SUPPLIES DATA FOR WRITING THE
PREAMBLE AND POSTAMBLE AND FROVIDES CONTROL FOR THE OUTPUT CLOCK TD
THE BUFFER CIRCUITS. WHEN A WRITE OPERATION IS INITIATED, THE 42ms
PULSE ON THE WRITEPO LEAD MAINTAINS A CLEARED STATE ON THE 4-BIT

FROM CARRYO

THIS LOW LEVEL DISABLES CLOCK PULSES WHICH WOULD PASS THROUGH WSTPO,
POSTPO, AND WCLKO, |T MAINTAINS A SET STATE AT THE OUTPUT OF THE D=
TYPE FLIP-FLOP DSTEP AND IT DRIVES THE OUTPUT OF ENMCLKO HIGH ENABLING
CPUNTO. THIS LOW LEVEL ALSO DRIVES THE OUTPUT OF DSTP1 HIGH, HOLDING
DSTPO AT A LOW LEVEL, THE LOW LEVEL FROM DSTPO MAINTAINS A SET STATE
AT THE OUTPUT OF TME D-TYPE FLIP-FLOP ENDATA, THE LOW "ZERQ"

OF ENDATA DISASLES ENSCPTO. WITH ENSCETO DISABLED, THE LOW OUT JT
FROM ENWCLK1 WILL MAINTAIN A HIGH LEVEL ("ZERO" DATA STATE) AT THE
OUTPUT OF WDATA1, AS WRITEPO RETURNS TO A HIGH LEVEL AND CLOCK PULSES
BEGIN TO APPEAR AT THE OUTPUT OF W1 AND W21, THE CARRY OUTPUT OF
PRPECT WILL REMAIN AT A LOW LEVEL THROUGH THE FIRST 15 CLOCK PULSES
FROM W11, SEE FIG, 3 FOR ALL WRITE TIMING, THE CLOCK PULSES FROM
W11 WILL PROPAGATE THROUGH THE ENABLED CEUNTO, COUNTY, AND CSCLXO TO
CLOCK PRPECT, THE CARRY OUTPUT OF PRPGCT DOES NOT GO HIGH UNTIL THE
TRAILING EDGE OF THE FIFTEENTH CLOCK PULSE. THIS LOW LEVEL AT THE
CARRY OUTPUT OF PRPECT HAS HELD THE OUTPUT OF WDATA1, THE DATA INPUT
T0 THE PHASE ENCODER CIRCUIT, AT A HIGH LEVEL THROUGH THE 15 CLOCK
PULSES, ALLOWING THE PHASE ENCODER TO TRANSMIT 14 "ZEROS" TO THE CTTs
WRITE CIRCUITS. THE PHASE TRANSITION FOR THE FIFTEENTH "ZERO" WAS
u.zmsr‘: snrg" %ﬁ?ﬂ“ﬂ?‘uﬁdﬁ? léearssm m.ssE qum AR
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TO WRITE THE FIFTEENTH "ZERO" ONTO TAP et

P70 CIRCUIT DESCRIPTION

THE TRAILING EDGE OF THE FIFTEENTH CLOCK PULSE FROM WE11 DRIVES
THE CARRY OUTPUT OF PRPECT HIGH, THE LOW LEVEL WHICH HAD RE-
MAINED AT THE "ONE" OUTPUT OF STPCLK HAS HELD THE OUTPUT OF
STPCLKY 4IGH, THE HIGH LEVEL AT THE OQUTPUT OF STPCLK1 AND AT
THE CARRY OUTPUT OF PRPRCT WILL CREATE A LOW LEVEL AT THE OUT-
PUT OF CARRYOD DRIVING ENMWCLK1 TO A HIGH LEVEL, THE HIGH LEVEL
AT THE OUTPUT OF ENMWCLK1 DRIVES ENWCLKO LOW, DISABLING CLGCK
PULSES TO PRPECT, |T REMOVES TRE LOW LEVEL AT THE SET INPUT TO
ENDATA AND DSTE@P, :

THIS HIGH LEVEL ALSO REMOVES ONE INHIBIT TO WCLKO AND ALLOWS THE
OUTPUT OF WOATA1 TO Gf LOW ("FNE" DATA STATE). THE SIXTEENTH
CLOCK PULSE FROM W11 LOADS 1nC "ONE™ INTO THE PHASE ENCODER
CIRCUIT AND ITS TRAILING EDGE CLEARS ENDATA. THE HIGH LEVEL AT
THE "ZERO" OUTPUT OF ENDATA ENAELES ENSCHTO, THIS ALLOWS DATA
FROM THE BUFFER CIRCUITS, APPEARING ON THE SDETO INPUT LERD, TO

, SOBT1 AND ENSCETO TO THE INPUT -OF WDATAT,
THE "ONE", THE LAST BIT OF THL PREAMBLE, HAS ALREADY BEEN LOADED
INTO THE PHASE ENCODER CIRCUIT, THE STATE OF SDPTO, WHICH IS
UNKNOWN, 1S NOT OBSERVED UNTIL THE NEXT CLOCK PULSE FROM W1,
THE SIXTEENTH CLOCK PULSE FROM WP21 TOGGLES PHCODE TO COMPLETE
THE WRITING OF THE PREAMBLE (15 "ZEROS” FOLLOWED BY A SINGLE
"ONE™) ONTO TAPE, THE READER SHOULD NOTE THAT THE D-TYPE FLIP-
FLOP WOZNE WAS LEFT !N THE CLEARED STATE AFTER THE PREVIOUS
WRITE OPERATION OR INITIALIZATION SEQUINCE, THE LOW LEVEL AT
ITS "ONC" OUTPUT KEEPS ENSTPO DISABLED, INHIBITING THE CLEARING
OF DSTEP, THIS MEANS THAT WCLKO 1S ENABLED AT THE SIXTEENTH
CLOCK PULSE FROM W@21 ALLOWING THAT 10 BE THE FIRST WR!TE CLOCK
PULSE TO PROPAGATE THROUGH R/WCLKY AND BSHPGO, THE OUTPUT OF
BSHP@O (BSHPO) 1S THE CLOCK LEAD TO TH. BUFFER CIRCUITS, (THE
BUFFER CIRCUITS MUST BE CLOCKED BEFGRE THi FIRST DATA BIT APPEARS
ON THE SD@TO INPUT LEAD.) FROM THIS POINT, DATA THAT IS CLOCKED
FROM THE BUFFER CIRCUITS BY THE BSHPO OUTPUT WILL BE WRITTEN
ONTO TAPE.

WHEN A READ OPERATION IS BEING PERFOPMED, THE WENAAD INPUT WILL
BE AT A HIGH-LEVEL EMABLING ENRSPO, WEN4AQ IS THE ZERO OUTPUT
OF THE WRITE FLIP-FLOP LOCATED OM JK16, READ-CLOCK PULSES, GE-
"RATED BY THE READ CIRCUIT, WILL APPEAR ON THE RSP1 INPUT LEAD,
w SE CLOCK PULSES WOULD ALSO PROPAGATE THROUGH R/WCLK1 AND
BSHPEO TO SHIFT DATA TO THE BUFFER CIRCUITS.

A WRITE OPERATION CAM ONLY BE ENDED JUST AFTER A GIVEN BUFFER JF
THE BUFFER CIRCUITS HAS BEEN EMPTIEC, THIS IS ACCOMPLISHED BY
ISSUING A SET WRITE-STOP COMMAND TO THE CTTC. ISSUING THIS COM-
MAND GENERATES A PULSE AT THE OUTPUT OF THE CT7Cs COMMAI'D DECOCER,
LOCATED ON JX16, THIS PULSE WILL APPEAR ON THE SWTSTPCO INFUT
LEAD, SETTING THE OUTPUT OF WSTEP1 TO A HIGH LEVEL, WST@P1 AND
WST@EPO MAKE UP A S-R FLIP-FLOP WHICH CAM BE RESET BY ISSUING A
RESET WRITE-STOP COMMAND WHIC4 ALSO GENERATES A PULSE AT THE OUT-
PUT OF THE COMMAND DECODENR, THIS PULSE WOULD APPEAR AT THE
RWTSTPCO INPUT AND RESET THE OUTPUT OF WSTBP1 TO A LOW STATE, A
PULSE WILL APPEAR ON THE BACRO LEAD AT THE END OF EACH BUFFER OF
DATA (NCRMALLY 1024 BITS) FROM THE BUFFER CIRCUITS, THIS PULSE,
WHICH APPEARS AT THF TRAILING EDGE OF THE PULSE TRANSMITTED OVER
THE BSHPO LEAD, WILL SET WD@NT IF WSTEP1 IS AT A HIGH LEVEL, THE
HIGH LEVEL AT THE "ONE™ C!ITPUT OF WOENE WILL ERABLE ENSTFO, AT
THIS POINT, THE LAST BIT OF DATA FROM THE BUFFER CIRCUITS IS AT
THE OUTPUT OF WOATA1 SHICH HAS NOT BEEN LOADED ONTO THE PHASE
ENCOOER CIRCUIT, THE FOLLOWING CLOCK PULSE FROM W11 LOADS THE
LAST DATA BIT INTO THE PHASE ENCCOER AMD TOGGLES CSTEP TO ITS
CLEARED STATE. THE CLEARED STATE OF DST@P ENABLES POSTPO,
DISAGLES WCLKO, AND FORCES A LOW STATE AT THE OUTPUT OF DSTPO TO
SET ENDATAO, DICABLING WCLKO INHIBITS ALL CLOCK PULSES TO THE
BUFFER C!RCUITS AND SETTING ENDATA DISABLES ENSCTO, INHIBITING
THE BUFFER DATA INPUT FROM SDETO. BY DISABLING THE BUFFER DATA
INPUT, THE OUTPUT OF WDATA1 GOES LOW SINCE ENMWCLK1 IS HIGH, THE
NEXT CLOCK PULSE FROM WE21 CLOCKS THE LAST DATA BIT, WHICH WAS
STORED |N THE PHASE ENCODER ONTO TAPE, THE LOW LEVEL ("ONE"

DATA STATE) AT THE OUTPUT OF WOATA1, IS NOW CLOCKED INTO THE PHASE
ENCODER BY THE NEXT PULSE FROM W811, THIS IS THE FIRST BIT OF THE
POSTAMBLE (A "ONE" FOLLOWED BY 15 ZEROES). THIS CLOCK PULSE PROPA-
GATES THROUGH PESTPO TO SET STPCLK, WHICH DRIVES THE QUTPUT OF
STPCLK1 LOW AT THE TRAILING EDGE OF THE PULSE, NOTICE THAT THE
LOW GOING PULSE AT THE OUTPUT OF PESTPO 1S ALSO AN INPUT 10 STPCLK1,
THIS WAS DONE SO THAT THE LOW LEVEL WOULD REMAIN AT THE OUTPUT

OF WDATA1 UNTIL THE PULSE FROM W11 WAS COMPLETED, ALLOWING PROPER
LOADING OF THE PHASE ENCODER CIRCUIT,

THE PULSE AT THE OUTPUT OF PESTPO ALSO PROPAGATES THROUGH CUUNT1
AND CECLKO TO TOGGLE PRPECT TO ITS "ZERO" STATE, REMOVING THE

HIGH LEVEL OF ITS CARRY OUTPUT, THE LOW CARRY OUTPUT OF PRPECT
CREATES A HIGH OUTPUT FROM CARRYD ALLOWING THE OUTPUT OF ENWCLX1 TO
GO TO A LOW STATE, THE LOW OUTPUT OF ENWCLX1 DRIVES THE OUTPUT OF
ENWCLKU HIGH, ENABLING CBUNTO, IT SETS DST@P WHILE MAINTAINING A
DISABLED STATE AT THE INPUT TO WCLKO AND THE SET STATE AT THE OUT=
PUT OF ENDATA. |IT ALSO DRIVES THE OUTPUT OF WDATA1 TO A HIGH-LEVEL
("ZERO" DATA OUTPUT), THE LOW LEVEL AT THE OUTPUT OF STPCLK1
DISABLES CARRYD AND DRIVES THE OUTPUT OF ENCRY1 TO A HIGH-LEVEL
ENABLING XCARRYO, THE NEXT CLOCK PULSE FROM W21 CLOCKS THE "ONE"
FROM THE PHASE ENCODER ONTO TAPE (FIRST BIT OF THE POSTAMBLE), THE
OUTPUT OF WDATA1 REMAINS HIGH ("ZERO" DATA STATE) THROUGH THE NEXT
15-CLOCK PULSES FROM w11, THIS EFFECTIVELY ALLOWS THE WRITING OF
14 "ZEROS™ ONTO TAPE AND LEAVES THE LAST "ZERO" OF THE POSTAMBLE
STORED 1k THE PHASE ENCODER CIRCUIT. NOTICE THAT DURING THIS PER=-
10D COUNTO WAS ENABLED, ALLOMING CLOCK PULSES FROM WE11 TO PROPA=-
GATE TO THE CLOCK INPUT OF PRPGCT, THE CARRY OUTPUT OF PRPACT
WENT HIGH 2 CLOCK PULSES EARLIER, ALLOMING THE LAST CLOCK PULSE

FROM 4Wg11 TO TOGGLE XCEUWT TO ITS SET STATE, THE HIGH
LEVEL AT THE "ONE" OUTPUT OF XGBUNT DRIVES THE OUTPUT
OF XCARRYD LOM, FORCING THE OUTPUT OF ENWCLK1 HIGH,
THE HIGH OUTPUT OF ENWCLK: EMABLES WSTPO SO THAT THE
NEXT CLOCK PULSE FRO® WB21, WHICH WRITES THE 15TH
"7ER0" OF THE POSTAMBLE OMTD TAPE, WILL PROPAGATE
THROUGH 1T. THIS PULSE PROPAGATES THROUGH CLKSTP1
AND CLKSTPO TO SET CLKEM AND CLKSYN, THEREBY, ENDING
THE CLOCK INPUT TO THE WRITE CIRCUIT, IT TOGGLES
STPCLK BACK TO ITS CLEARED OR INITIAL STATE AND 1S FED
INTO THE STOP CIRCUIT DESCRIBED BELOM, WHEN THE READ
WINDING OF THE CTT REACHES THE END OF THE DATA JUST
WRITTEN, THE STOP CIRCUIT WILL GENERATE A PULSE WHICH
WILL CLEAR WDGNE.,

THE  STOP CIRCUIT WILL GENERATE A 40ms LOW GOING PULSE
ON THE ST@PPAD AND ST@PPO LEADS, IF ANY OF THE INPUTS
TO STPTRIGT ARE DRIVEN LOW, A LOW INPUT TO STPTRIG1
DRIVES THE OUTPUT OF STPTRIGO LOW TRIGGERING THE
MONOSULSER, ST@PP, THE "ZERO" OUTPUT OF ST@PP PULSES
LOW FOR 40ms AND 1TS "ONE" OUTPUT FORCES THE.OQUTPUT
OF STEPPO LOW FOR 40ms, THE OUTPUT ON ™. STEPPAQ
LEAD INITIALIZES ALL CIRCUITS LOCATED (. JK18 TO
THEIR STOP STATE, IT CLEARS THE D-TYPE FLIP-FLOPS,
BLECK AND WD@NE, RESETS THE SR FLIP-FLOP WSTEP1/
WST@PO TO A LOW OUTPUT FROM WSTPP1, SETS THE D-TYPE
FLIP-FLOP, BLKSTP, AND PROPAGATES THROUGH CLKSTP1

AND CLKSTPO TO SET CLKSYN AND CLKEN. THE PULSE ON
STBPPAD ALSO DISABLES THE INPUTS TO STEPP WHILE

IT IS ACTIVE, THE PULSE ON THE STBPPO LEAD IS

USED TO INITIALIZE ALL OTHER CIRCUITS OF THE CTTC

TO THE!R STOP STATES. STEPP IS ALSO TRIGGERED

WEN A TDC INITIALIZE COMMAND IS ISSUED, THIS
COMMAND CAUSES CIRCUITS, WHICH ARE LOCATED ON JK16,
TO PULSE THC INITBO LEAD,

IF THE CTTC IS IN ANY MOTION STATE OTHER THAN RE~
WIND, EITHER THE FWDO OR THE REVO LEAD WILL BE

HELD AT A LOW LEVEL BY CIRCUITS ON JK16, A LOW

LEVEL ON FWDU OR REVO WILL CREATE A HIGH OUTPUT

FROM M@T@1 ENABL NG ERSTEPO, A LOW SIGNAL ON BSFLO,
CRCERO, OR RWOINGBO WILL DRIVE THE OQUTPUT OF ENCOND1
HIGH, CREATING A LOW OUTPUT FROM ERST@P WHEN IT IS
ENABLED, THE LOW OUTPUT FROM ERSTEPO DRIVES AN INPUT
TO STPTRIG1 LOW, CREATING A TRIGGER INPUT TO ST@PP,
BOFLO GOES LOW WHENEVER THERE IS AN OVERFLOM (ERROR)
COMDITION IN THE BUFFER CIRCUITS, CRCERO IS DRIVEN
LOW BY THE CRC CIRCUIT (LOCATED ON JK17) WHENEVER A
CRC ERROR IS DETECTED, RWDINGBO IS ORIVEN LOW BY THE
CTT WHENEVER THE CTT ENTERS A REWIND SEQUENCE., A LOMW
LEVEL ON THE FWDO LEAD WILL DRIVE THE OUTPUT OF FWD1
HIGH, ENABLING E@TST@PO. WHILE EPTSTPPO IS ENABLED,

A LOW LEVEL ON THE TTE@TAO LEAD WILL DRIVE THE OUTPUT
G E@TB1 HIGH, FORCING THE OUTPUT OF E@TSTEPO LOW.
THIS LOW OUTPUT IS FED INTO STPTRIG1 TO TRIGGER STEPP.
TTEBTAC IS DRIVEN LOM BY THE CTT WHEN THE PHYSICAL END
GF TAPE IS DETECTED. A LOW ON REVD DRIVES THE OUTPUT
GF REV1 HIGH, ENABLING BATSTUPO, A LOW LEVEL ON THE
TTBETAD LEAD WiLL PRGDUCE A HIGH-OUTPUT FROM TTBET1
DRIVING THE OUTPUT OF BPTST@PU LOM WHEN IT 1S ENABLED,
THIS LOW IS FED INTO STPTRIGT TO TRIGGER ST@PP,
TTEETAG IS DRIVEN LGW BY THE CTT WHEN THE PHYSI
BEGINNING OF TAPE 1S DETECTED, THE ISSUING OF A STOP=-
COMMAND TO THE CTTC WILL GENERATE A LOW-GOING PULSE AT
THE OUTPUT OF THE CTTCs COMMAND DECODER LOCATED ON
JK16, THIS PULSE, WHICH WILL AFPEAR ON THE STEPCO IN-
PUT LEAD, WILL CREATE A HIGH-GOING PULSE AT THE OUTPUT
OF MTSTP1, THE PULSE AT THE OUTPUT OF MTSTP1 WILL
PROPAGATE THROUGH S

TPWRTO, CLKSTP1, AND CLKSTPO TO SET
AND CLKEN, IF THE CTTC IS N THE MAINTEMANCE MODE,

CLKSYN

MAINT1 WILL BE AT A HIGH LEVEL ALLOWING THE PULSE FROM
MTSTP1 TO PROPAGATE THROUGH MTCSTPPO, THE LOW-GOING
PULSE, WHICH WILL APPEAR AT THE OUTPUT OF MTCST#PO, 1S
FED INTO STPTRIG1 TO TRIGGER STBPP. A PULSE ON THE
ST@PCO LEAD WILL ALSO SET THE OUTPUT OF STCMD1 TO

A HIGH STATE, STCMD1 AND STCMDO MAKE UP A SR FLIP-
FLOP, THE HiGH OUTPUT FROM STCMD1 IS FED INTO CMDSTPO

IF A COMMAND IS ISSUED
OR BACK-SPACE, A LOW GOING PULSE Wi

ON
THE ROBLKCO, OR THE BKSPACO INPUT LEAD, RESPECTIVELY, ™i$

PULSE WHICH IS GENERATED AT THE OUTPUT OF THE CTTC COMMAND

AT THE "ZERO" OUTPUT OF BL@ECK, DISABLES CMDST 2, THE ISSUING OF ANY
ONE OF THE THREF COMMANDS MENTIONED ABOVE CAUSES THE CTT TO MOVE TAPE
IN EITHER THE FORWARD OR REVERSE DIRCCTION AT READARITE SPEED, AS
DATA BEGINS TO CROSS THE READ WINDING OF THE CTTs HEAD, THE DATA DE-
TECT LEAD MDDO WILL BE DRIVEN TO A LOM LEVEL BY THE CTT. WHEN THE
READ WINDING REACHES THE NEXT IEG, MDDO WILL GO TO A HIGH LEVEL.
TOGGL ING BL@CK TO |TS CLEARED STATE, THE CLEARING OF BLECK, WHICH
CREATES A LOW-TO-HIGH TRANSITION ON 1S "ZERO" OUTPUT, WILL ENABLE
CMDSTPD AND TOGGLE THE D-TYPE FLIP-FLOP BLKSTP TO ITS CLEARED STATE.
THE LOW LEVEL AT THE "ONE" OUTPUT OF BLKSTP IS FED INTO STPTRIG1
CAUSING ST@PP TO BE TRIGGERED,

FILLST1 AND FILLSTO MAKE UP A SR FLIP-FLOP, THIS FLIP-FLOP INDICATES
WHETHER A FILL OPERATION |S REQUIRED AFTER DATA IS TRANSFERED FROM
THE READ CIRCUITS TO THE BUFFER CIRCUITS, THE READER SHOULD REFER
TO THE GENERAL DESCRIPTION FOR MORE DETAILS ON THE REQUIREMENT OF A
FILL OPERATION, AS DATA IS SHIFTED TO THE BUFFER CIRCUITS, THE
SHIFT PULSES WILL APPEAR ON THE SHCRC1 INPUT LEAD, WENAAD 1S ALWAYS
AT A HIGH LEVEL WHEN THE CTTC IS NOT IN THE WRITE MODE, THIS HiGd
LEVEL ENABLES ENFILLO ALLOWING THE CLOCK PULSES ON SHCRC1 TO APPEAR
AT THE INPUT OF FILLST1., EACH OF THESE CLOCK PULSES WILL LEAVE THE
OUTPUT OF FILLST1 IN A HIGH-STATE, FILLST1 IS TOGGLED TO A LOW-
STATE EACH TIME A PULSE OCCURS ON THE BACRO LEAD, A PULSE OCCURS
ON THE BACRO LEAD EACH TIME A 1024-81T BUFFER (ON JK13) HAS BEEN
FILLED, |F THE LAST CLOCK PULSE ON THE SHCRC LEAD IS NOT FOLLOWED
BY A PULSE ON THE BACRO LEAD, THE OUTPUT OF FILLST1 WILL BE LEFT
IN A HIGH STATE AT THE END OF THE DATA TRANSFER SEGUENCE, INDI-
CATING THE ON-LINE BUFFER IS NOT FULL, AS THE READ CIRCUITS
COMPLETE THEIR OVERHEAD TASKS, THEY WILL DRIVE THE FILENB1 LEAD
HIGH, EMABLING FILLO, THE HIGH LEVEL AT HE OUTPUT OF FILLSTY
WILL THEN MAINTAIN A LOW LEVEL AT THE OUTPUT OF FILLO AND FILLAO
UNTIL A PULSE OCCURS ON THE BACRO LEAD, THE LOW LEVEL ON THE
FILLO LEAD IS A FILL REQUEST TO THE BUFFER CIRCUITS. HHEN THE
ON-LINE BUFFER IS FULL, THE BACRO LEAD WILL BE PULSED LOW, SETTING
FILLST1 TO A LOW STATE. [FiS REMOVES THE LOW LEVEL AT THE OUTPUT
OF FILLO AND FILLAO, FILLST1 CAN ALSO BE SET TO A HIGH STATE BY
ISSUING A STOP OR TDC INITIALIZE COMMAND TO THE CTTC, CREATING A
PULSE ON THE ST@PCO OR INITBO LEAD, RESPECTIVELY.

THE NAND GATE, SDINO BUFFERS DATA FROM THE REAC CIRCUITS, THE
DATA APPEARS ON THE RDGUT1 LEAD AND 1S ENABLED THROUGH SDINO BY
A HIGH LEVEL ON THE ENRD1 LEAD, ENRD1 1S DRIVEN TO A HIGH LEVEL
BY THE READ FLIP-FLOP, LOCATED ON JK16, WHEN THE CTTC IS IN A
DATA TRANSFER MODE, THE OUTPUT OF SDINO IS THE DATA TRANSFER
LEAD TO THE BUFFER CIRCUITS,

- LIl il
o W LT L
(NRZ)

01 0 1 1 1 0 0 O
WRDATA
s UL,
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FIGURE 3 - WRITE TIMING FOR CTTC
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