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BASIC SYMBOL NOTATION

15} LOGIC STATE {1} FUNCTION IDENTIFIER
INDICATOR

{2} TERM NAME
{b} INPUT PIN NO.

\ {tL} CUTPUT PIN NO.
|,
LY 5o’ |2
e B (RN
{?} SYMBOL SHAPE — |7g‘\\ {3} CIRCUIT LOCATION

143 CIRCUIT TYPE

THIS SYMBOL IS TYPICAL OF THOSE USED IN THE DIAGRAMS SECTION.
THE NUNMBERS IN PARENTHESES CORRESPOND TO THOSE ASSOCIATED
WITH THE PERTINENT DEFINITIONS BELOUW.

DEFINITIONS
{1} FUNCTION IDENTIFIER

THIS LETTER {OR LETTERS} OR SYMBOL INDICATES THE OVERALL FUNCTION
OF THE LOGIC SYMBOL. THE ABBREVIATED IDENTIFIERS ARE DEFINED BELOW.

& = AND
1 = OR
=1 = EXCLUSIVE-OR
J=K = J=K FLIP=-FLOP
REC = RECEIVER
XMT = TRANSMITTER
MUX = MULTIPLEXER
CNTR = COUNTER
SHREG = SHIFT REGISTER
= ONE SHOT
Mod2 = ODD PARITY GENERATOR/CHECKER
00 = EVEN PARITY GENERATOR/CHECKER
MEM = MEMORY.

{23 TERN NAME

THIS ALPHA-NUMERIC DESIGNATOR IS USED TO IDENTIFY A
PARTICULAR CIRCUIT ELEMENT. WHICH MAY BE ONE OF SEVERAL
OF THE SAME TYPE. THIS DESIGNATOR IS UNIQUE FOR EACH
SYMBOL WITHIN THE EXERCISER AND IS PROVIDED AS AN AID
IN THE DISCUSSION OF THE THEORY OF OPERATION.

123 CIRCUIT LOCATION

THE CIRCUIT LOCATION REFERS T0 THE PHYSICAL LOCATION
OF AN ELEMENT ON A PRINTED CIRCUIT CARD. HIS
LOCATION IS DERIVED FROM THE GRID COORDINATES WHICH
ARE USED ON EACH CARD. THERE ARE 20 {4 COLUMNS.

5 ROWSY} ON A CARD. ONE CARD {JAZF} HAS 5 COLUMNS AND
5 ROWS. COLUMN X HAS A CHIP AT ROW 2 ONLY. AS AN
EXAMPLE OF THE USE OF THIS COORDINATE LOCATING SCHEME.
SEE X2 BELOU.

LOCATION X2

COMPONENT SIDE

{4 CIRCUIT TYPE

163

THIS IS EITHER A NUMERIC OR ALPHA-NUMERIC IDENTIFIER

WHICH REFERS TO THE TYPE OF CIRCULT THE SYMBOL REPRESENTS.
THE CIRCUIT TYPES USED IN THE EXERCISER ARE LISTED BELOW.
REFER TO THE MAINTENANCE AIDS SECTION FOR DETAILED
DESCRIPTIONS OF EACH TYPE.

INDUSTRIAL DTL
TYPE GENERAL FUNCTION
122 DUAL y-INPUT GATE
12k QUAD 2-INPUT GATE
128 TRIPLE 3-~INPUT GATE
129 HEX 1=INPUT INVERTER
150 DUAL J=K FLIP-FLOP
151 DUAL J=K FLIP-FLOP

TTL
TYPE GENERAL FUNCTION
0 QUAD 2-INPUT NAND GATE
14k HEX INVERTER
w9 QUAD 2-INPUT EXCLUSIVE~OR GATE
170 DUAL Y-INPUT MULTIPLEXER
189 QUAD 2-INPUT MULTIPLEXER
195 DUAL MONOSTABLE MULTIVIBRATOR
240 DUAL J=K FLIP-FLOP
500 SYNCHRONOUS 4=BIT BINARY UP/DOWN COUNTER
502 8=-BIT ODD/EVEN PARITY GENERATOR/CHECKER
514 1L=-BIT REGISTER FILE
515 5-BIT SHIFT REGISTER
DTL/TTL COMPATIBLE INTERFACE

TYPE GENERAL FUNCTION
b2 DUAL DIFFERENTIAL RECEIVER
17k DUAL LINE DRIVER

LOGIC STATE INDICATOR

THE LOGIC STATE INDICATOR IS A U.125 INCH DIAMETER CIRCLE
LOCATED ADJACENT TO THE LOGIC SYMBOL AND IN A LINE WITH
THE INPUT OR OUTPUT.

LOGIC 0¥ OUTPUT - THE PRESENCE OF A CIRCLE ON AN OUTPUT
LINE INDICATES THAT THE LOGIC FUNCTION
HAS AN OUTPUT OF LOGIC °C° WHEN THE
FUNCTION IS SATISFIED.

LOGIC °1° OUVPUT -~ THE ABSENCE OF A CIRCLE ON AN OUTPUT
LINE INDICATES THAT THE LOGIC FUNCTION
HAS AN OUTPUT OF LOGIC “1% WHEN THE
FUNCTION IS SATISFIED.

WITH INVERTER LOGIC THE USE OF & T0 DENOTE YAND® IS
ACTUALLY THE ABBREVIATION FOR 9NAND® AND ©%Y IS ACTUALLY
THE ABBREVIATION FOR “NORY, WITH A LOGIC °19 INPUT TO A
PNOR? DEFINED AS +0.2 VDCe THUS. THE CIRCLE ON THE INPUT
TO A LOGIC “NOR® FUNCTION DENOTES A STATE WHICH IS OPPOSITE
TO THE STANDARD - I.E.. A CIRCLE INDICATES THAT THE SIGNAL
IS AT +0.2 VDC WHEN AT LOGIC °1°.

THE CIRCLE ON THE INPUT OF A YNANDY DENOTES THE YINHIBIT®
STATE == I«E«s IF THE INPUT BECOMES LOGIC °0°%~ THE INDICATED
FUNCTION OF THE °NAND® IS INHIBITED.

THE STANDARD LOGIC LEVELS ARE LISTED BELOWa AND ARE DEFINED
FOR STRAIGHT-LINE INPUTS TO A “NAND®.
INDUSTRIAL DTL LOGIC °1°

INDUSTRIAL DTL LOGIC vO®©

+5.0VDC {NOMINALZY
+0.2VDC {NOMINALZ}
TTL LOGIC °1° +3.3VDC {NOMINAL}
TTL LOGIC ©0° +0.2VDC {NOMINALZ

REVISIONS.

mev. | eco. |

SescairTion T oate [ cnwo [ arro.

A [oRawING RELEASE | | |

{6} INPUT/OQUTPUT PINS

THE NUMBER OF AN INPUT OR QUTPUT PIN IS NORMALLY LOCATED
ABOVE THE ASSOCIATED SIGNAL LINE AND ADJACENT TO THE
SYMBOL QUTLINE.

{7} SYMBOL SHAPE

2.

PACKAGE PIN NO. |
. —tAr 50
CARD EDGE PIN NO+ — \ AN Y3

(003A) A3~52 —>

UNIFORM SHAPE {I.E.. RECTANGULAR FORM)} SYMBOLOGY IS USED
FOR ALL INTEGRATED CIRCUIT ELEMENTS. INCLUDING MSI. THE
SIZE OF THE SYMBOL IS DETERMINED BY THE NUMBER OF INPUT/
OUTPUT PINS WHICH MUST BE USED.

LOGIC DIAGRAM TAGGING INFORMATION

A CARD MAY REQUIRE MORE THAN ONE SHEET.

INPUTS ARE SHOUN ON THE LEFT SIDE AND QUTPUTS ARE SHOWN ON THE RIGHT.

THE ABSENCE OF A CONNECTOR INDICATES
OUTPUT OR INPUT IS ON SAME CARD {MORE
THAN ONE SHEET PER CARD}.

2 S
8 Hil
O y SET out A

3 I 6 43

Ead

HEXAGON TAG INDICATES THAT
THIS POINT TIES TO SANE
DESIGNATION ON A DIFFERENT
SHEET OF A MULTI-SHEET
DRAWING BUT IS PART OF THE B
SAME CARD.

o A4~20 (004A)
LEAR OUT EXAMPLE OF WIRED-OR BEING
FRON A5=30 {(005A) MADE ON BACKPLANE WIRING.
CONNECTOR PIN L CROSS-REFERENCE 1hio TYTBOL UILL APREAR oW
CARD LOCATION CONNECTOR PIN AFFECTED BY THE WIRED-OR
CROSS~-REFERENCE CARD LOCATION CIN THIS CASE. IT WOULD
ALSO APPEAR ON OO4A AND
005A}.
REFERENCE ORAWING GRAETSWAN paTeE —
8. Qo Wisr7a :CONTROL DATA

CHECKER

INEER

KEY 70 LOGIC SYMBOLOGY

CUSTOMER ENGINEERING
COMPONENTS €xcerT As nOTED D. K) V7742 oIVisioN
ToL VALUE s1ze Taffrovac PRODUCT SIZE | DRAWING NUMBER REV.
RES, | DEA - LORC [i3rep] TBHII-AOI 59340600 A
CAP. D
SHEET | OF 2

8 7
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REVISION RECORD
REV ECO DESCRIPTION DRET | DATE CHKD | APP
A ORANING RELEASE 2
OR GATES INTERCONNECTED TO FORM A
0C~COUPLED R~S FLIP~FLOP LOGIC CHARACTERISTICS
SET INPUT —— | SET |[CLEAR | SET |CLEAR o RI
xoo! ineut | ineut loutPuTiouTRUT MISCELLANEQUS SCUEMATIC INFORMATION
SET OUTPUT —
J ! NO CHANGE 1.  ALL SUITCHES SHOWN IN OFF POSITION OR POSITION 1.
000 TERM | 0 0 | SUITCHES WHICH HAVE ONLY 3 CONTACTS. BUT HAVE 3 D
0 | ) 0 POSITIONS ARE SHOUN IN THE CENTER. OFF POSITION.
ALUAYS SET
0 0 | | 2.  N.0«/N-Co DESIGNATIONS: AS USED ON SUITCHES. APPLY
1 FNPUT/QUTPUT Eo ;usnnuno#ssﬂua N.C. ON THE OPEN INPUT TO A
YHBOLOGY EXAMPLES 0GIC ELEMEN NDS FOR “NO CONNECTIONS®.
SYHBOLOSY EXAMPLES Ko0o CLEAR QUTPUT
CLEAR INPUT —Q REFERENCE
s3t 10—
AND GATE WITE OR GATE WITH DESIGNATION —
EXTENDED INPUT EXTENOED INPUT 2 E ~>POSITION NAMES AS SHOUN ON FRONT PANEL
A . A —0 OR GATES INTERCONNECTED TO FORM A
> - Ot
8 ¢ 8 —d HIRED~OR FLIP-FLOP LOGIC CRARACTERISTICS CONTACTS
[ ' c—0 ) ) SET | CLEAR | SEF |CLEAR —
0 " 0—Q SET INPUT K00! SET output  |\NPUT |INPUT [OUTPUT jouTPuT
| | NO _CHANGE
e—1 £ a 000 TERM :J ? .0 :]
F o—t £F—Q H ALWAYS SET 0 0 0 0 3.  SIGNAL FLOW IS LEFT-TO-RIGHT UNLESS OTHERWISE
G G d N INPUT/OUTPUT INDICATED BY DIRECTION ARROUS.
_— g |
B = ABCOEFG B = AeB4C+D+E+F+G CLEAR INPUT K000 CLEAR OUTPUT
AND GATE OR GATE SET DIRECT OR 0
N
A z A - T CLEAR DIRECT INPUT ——(L’ C
D——=C l— ¢ SET INPUT KIO) |— SET OUTPUT <
B — 8 —(
C =8 c = KB TOSGLE INPUT ————( '\'530
AND/OR GATE CLEAR INPUT O— CLEAR ouTPUT 4. THE SYNBOL BELOU IS USED To REPRESENT A LIGHT-ENITTING
. {LED} . WO ARROUS AT 45O ANGLES TO THE DIODE
TRUTE TABLE TOGGLE INPUT UNDERSTOOD TO FEED SYMBOL INDICATE THAT THIS IS A PHOTO-EMISSIVE DEVICE.
J~K FLIP=FLOP BOTY. SET AND CLEAR INPUT AND GATESe THIS DEVICE IS POLARIZED. AS INDICATED BY THE + AND -
8 ? ‘: SET DIRECT OR 000 TERM ALUAYS SET INPUT/GUTPUT. SIGNS.
0 [ cles oiRecr eur — (T L e 1S SecTIon <+
[ | 0 TRUTH TABLE FOR HWIRED~AND/OR [APPLIES ° —LO >
TO ENTIRE CIRCUIT (ENCLOSED BY OOTTED SET INPUT ———— K103 |——SET OUTPUT . 2 E/
UIRED~CR FED BY THO WiRED~AND FED BY TWO LINES) REPRESENTED BY TWO LOSIC ELEMENTS —a
AND GATES OR GATES AND WIRED~AND/OR OUTPUT.] TOSGLE INPUT QYALD
r-_ - " B D - [AND/OR
A z U Iy g v A B C 0 Ty CLEAR INPUT ————() [O—CLEAR QUTPUT
| X | | X | 0 0 00 | 5.  THE ARROW ON THE WIPER OF A POTENTIOMETER POINTS
|8 IB—C 1 0 0 0O | IN THE CLOCKWISE DIRECTION.
I I | I b 10 0] 1
| € P | je—q T | | 1 _0 0] 0 B
0 0 1 0 |
fo | lp—qg l 0 1 0] 1| TYPICAL NS}
L - —— __ - _l LN HUX
[ | [ Y ! SEL
UIRED~OR FED BY AN AND WIRED-AND FED BY AN AND 0 0 o0 | | 5
GATE AND AN OR GATE GATE AND AN OR GATE '\ 0 0 | | ENABLE ———>CJEN L. ROTARY SWITCHES USED ON THE EXERCISER FRONT PANEL
______________ 0 1 0 | ) ATIVE= - USE THE PIN NUMBERING EMBOSSED ON THE BACK PLATE OF
I— A [ 1 Lon ~——A0 ZAfh— THE SWITCH. EXCEPT FOR THE WIPER ASSOCIATED WITH A
A — 3 ) | A—1 3 % | [ B B 0 PARTICULAR DECK. SINCE THIS IS NOT EMBOSSED ON THE
| } 0 o0 1 0 —3 1 PLATE. IT IS ASSIGNED THE NEXT HIGHER NUMBER ABOVE
Xy X | 5 THOSE WHICH ARE EMBOSSED.
IB 'B | | o 1 | 5 80 7
| 0 1 1 1] o 8 -
l C—qd T | 'c—c ] | L B I B o1t | 8! 5300 | MULTIPLEXED
| [ | INPUTS e Joo UTPUTS
| 0 —Q ! |[) —q | 13 el 2cH—
| L — — __1 o
—10 oy 189 P — |
- X1
A
CONTRDL DATA [CODE IDENT DWG NO REV
CoRPoRATION KEY T0 LOGIC SYMBOLOGY seon D 59340600 A
DIVISION. SHEET 2 I
8 | 7 | 6 | 5 4 4 | 3 ] 2 [ 1
8LALLH00 A
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TRANSMITTERS & RECEIVERS 1BDF CARD
CROOLA

The 1BDF logic board at location A2 contains:! sixa type lh2+ dual line receivers:
sixa type 17ba dual line driversi: and an oscillator circuit. There are two receivers
and two driversa or transmittersa on each integrated circuit chip for a total of 12
receivers and 12 transmitters. One transmitter is not used. Each receiver and

transmitter has two 5b-ohm terminator resistors.

Nine receivers accept the nine Read bits 20 through 27 and Read Parity}. Uhen the
differential voltage between the plus and minus receiver inputs is greater than
+0.025 volts the receiver outputs a logic Y1°. UWhen the differential voltage is

greater than -0.025 volts the receiver outputs a logic v07.

The Read EE and 27 receiver outputs each have two diodes with the cathodes wired
together with a pull up resistor to +5 volts DC. The anodeof one diode is connected
to the output of the receivers the anode of the other diode to the ? TRACK signal.
The circuit is a positive AND gate. UWhen the exerciser is connected to a nine track
tape transporta the 7 TRACK signal is a logic “1° enabling the AND gate. The output
of the AND gate will be a %1% when the output of the receiver is a 919 and it will

be a Y0 when the output of the receiver is a Y0Y. UWhen the exerciser is connected
to a seven track tape transport the 7 TRACK signal is a logic 07 and the positive
AND gate is disabled. The output of the AND gate is then a constant Y0Y regardless

of the receiver output.

The Velocity signal from the tape transport is wired so the negative from the tape
transport transmitter is connectad to the exerciser receiver positive and the
positive from the tape transport transmitter to the negative of the exerciser
receiver. In this ways when the velocity input is a Y19 the receiver output is a v0%.
This is done so that when the exerciser is in Internal Tests the Internal Test signal
to inverter J104 will provide a logic °0° to pin 8 on the receiver. UWhen the input

to pin 8 is a logic v0% the ZB output {GET;E;EJ_E7E} will be a constant logic °19-

thus permitting generation of the Velocity signals which is done on another board.

The Tachometer Phase 1 and Tachometer Phase II signals from the tape transport are
connected to receiver R103. They are connected positive to negative and negative to

positive, the same as the Velocity signal. UWhen the two tachometer pulses are logic

919, the output from the receiver is a logic Y0Y. The logic Y0Y receiver output goes
to inverters J105 and JLOk. The inverter outputs {Tachometer Phase 1 and 2%} are a

logic 91v.

During Internal Test: when the Internal Test signal is a logic Y19. the logic Y1
will be applied through CR1 to pin 10 of AND gate J103. The Busy signala which is
also a logic %1% during internal test. is applied through CR2 to pin 10 of J1.03.
Inverters J100. J10L~ and J102+ in conjunction with €9+ C10,and Cll. constitute

an oscillator. Capacitors €30 and (1l determine the oscillator frequency which is
nominally 100 microseconds. Capacitor €9 serves to stabalize the oscillator
output. The oscillator outputas ANDed with Internal Test and Busy- provides the

Tachometer Phase 1 and Phase 2 pulses through OR gates J105 and Jl0k.

5-b aLalkyig A



8 7 3 | . 1
SHEET REVISION STATUS mevisions
2 [ REV. E.C.O. DESCRIPTION OATE | cHk'D | arpD.
+5v0C afa] A DRAWING RELEASE 1770l ol ite”
45-23 004A
$26-1 QU —
f39 AS-25 004A A8 |8 |CE%0) see eco o rvig 7l
5 $26-9 0098
8 A5-26 004A
[ | S $26-3 0098 D
850 oB3° el A5-24 004A
51 .
READ 20 (+) $26~2 0038
;:;; jll:il; m 20 ) [ A5-33 004A
l $26-5 U098
39 AS-28  004A
READ PARITY (+
GOS0 H1-114
Z ) 4 OoOR
wout 31-L7 :;( READ PARITY L £ S26-4 Q09R
R4 | QR42 +OVDC
56 956
R4S P
= I« 1 o
oA
= R46 QR4L
%&5 56 \
QOSC 31-E3 —y 5 READ 22 (+) I 0108 43J73 —p—> >——
. e
00se JI-DEjz READ 22 (=) » +5v0cI
79
£ s 2t o I, L L]
009C 1-C8 L2t T 010A A342A —p—> ¢ Lo Lo L
005C 31-C2 READ 2 L2 'I—.| T.l —I‘.l T.I
R47 QR4S TIVOC
C 5 0104 43)20 3 »-svoe | C
G B T |
- ' * es e Lc7 Les
T T ‘l’.l T.n T.l
= 2R51 QR4 3
%55 36 19 oloa A3 L J—‘
P, 33 READ 24 (+) T I" A3J2H 4 T
N 24 (=) |
e g1-35 —3 S-READ * L 0>'—
N4
46 READ 23 (+) = 4
J-F7
Z(ng 23 (=) ) 4 T e
J-F1 G 105 |s TACH | Me-66 0% |
R52 QR53 | ZA =le '27,6 tes-/-ﬁ 0084
56 Q56 ) ' $26=14 0O9R
L9 76
39 = 1 28} i e B TACH 11 O— K4=72 QU
e SBA-4 INTERNAL TEST zi &35—49 008A
“TA 8457 3( Busy $26-15 009
’ R34 1P120-
+5v0¢ A ——
0 1R 3% YACH | (=) v 1
e G
o y1osh S5 TACH 1 I 3 +5v0C
8
O, 5;? TACH 11 (=) B
) L TACH 11 (+) 0
g n-Te—3 N TACH ! .
CR3 7
SmL) o READ 21 i+) 74 e READ 2 AS-32 0041
§ - CRG
J1-Ke {86 27 ) $26-8 00¢"
N e 63
Ve JiFy —S8 VELOTITY (=) 1 B K VELOCITY 170 B5-70 0064
‘e Ji-32 8% VELOCITY (+)
57 ATSARIE READ MATA -
005> @2-i% — : R
I
5
8
el
1l 55
. 2 READ 25 (+) v " READ 25 AS=30 “i4n
R DTN 2
e MI-v8 E R72 $26-6 fran
A CRS 177
. o 54 READ 26 (+) )i N L $3V0C READ 26 AS-27 (ied
p-iC 1K :gs( READ 26 (-} b l o
ARE S I BN Y] YCR6 S26-7 uusf
DOIAl A
REFERENCE DRAWING el AT LOZIC/SCUENATIC D1ASRAN
. 18 T TRACK ASSEMBLY 59331300 mf*}w-’ 22471 1BDF-
GLIR A3-29—D DETAIL 59331400 Yo/ 2 TRANSHITTERS AND RECEIVERS
Al
— ENGINEEJ‘JI //é/’" CUSTOMER ENGINEERING LoC A2
CCMPONE EXCEPT AS NOTED
ToL VALUE SIZE A ;QVALM v = PRODUCT SIZE | DRAWING NUMBER REV.
5% | OWMS [174u {)ﬁu.valg,’( J w72 T8111-A0) 59331500 8
U C IQM //7/7H PAGE D SHEET | OF 2
t 2 1 coot wo 3401 |

8LALLYOD C



TRANSMITTERS AND RECEIVERS 1BDF CARD
CROOLB

The eight Write data bits 20 through 271 are input through inverters J107 through
J115 to transmitters T1004 TL0L. T1L02+ TIO0Y and TLO05. The Write Parity bit goes
directly to transmitter T100 without first going through an inverter. The Rewind
Unload signal goes through inverter Jll2 to transmitter T103. A +5 volts IC
through R2l to AD of transmitter T103 is transmitted as the Unit Select signal

to the tape transport and lights the UNIT SELECT switch.

When the P DATA switch {CRO09AY is set to OFF. the UWrite Parity signal to T200 is
a logic Y07 {ground}. A steady state logic Y0%Y. which is a DC erases is trans-
mitted to the tape transport. UuWhen the P DATA switch is set to ONa odd Urite
Parity from the parity generator P500 {CROD5B} to TLOO is transmitted to the tape

transport.

When a DATA switch {CROO%A} is set to E. there will be no UWrite data signals to the
appropriate inverter {J107 through Jl115}. The +5 volts DC and the pull-up resistor
supply a logic °1° to the input of the inverter. The resultant logic 0% output
to the transmitter will provide a steady state logic Y07 {DC erasel} to the tape

transport.

When a DATA switch is set to 1. E:;_BX?X from CROO5A will be input to the appro-
priate inverter« The output of the inverter will be 1L“s DATA to the transmittera
so L's DATA will be transmitted to the tape transport. UWhen the DATA switch is
set to 0. O°s DATA will be input to the inverter with s DATA going to the

transmitter and thusa 0O¢s DATA to the tape transport-

The Rewind Unload signala from CROOLB when the TAPE CONTROL switch {CRDO9A} is

set to UNLOAD- is a one microsecond logic 90° pulse. The one microsecond pulse is
provided by the one-shot circuit shown on CROOLB. The logic Y07 pulse to inverter
J112 provides a logic v1° pulse to T103. thus a one microsecond logic Y1Y pulse is

transmitted to the tape transport.

5-8 4k81E400
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REVISION RECORD

REV ECO DESCRIPTION DRFT DATE CHKD { APP
A INITIAL RELEASE @ .77 0/
*5vDC q b
Rl
gu( xnTY
SELA
SELB =
R3 OR2
TTPG $+—1%c,8 S5 56 ]
22 TH00 | 43 URITE PARITY (+)
URITE PARITY 1 ptbs HR 3 >—— J1-12 009C
o0gA  S25-2 — Y HRITE PAR A0 A+ +
-~ | 2l iz 1 WRITE PARITY (=) _ 50 |70 oo
4 uR1TE 20 T 9 4107 [8 5 a8 WRITE 20 L+) Sy s1-a4 00SC
0094 S17A-2 —> »® g e B0 B4 URITE 20 (-} 7
'] blg) 'Js B+ I > >——— JI-Al 00sC
+5v0C +5V0C 2 R4 SRS
47K 6
R8 1
XHT =
+5v0C I "
2 SELA
Q9 1o |°EL8 T QRIOQRT
4K T"" T {da:8 56 256 "
20 ——=———7 Ti01 13 WRITE 21 (+)
WRITE 21 34 4108 |4 | Atls J1-86 009C
0034 Si8A-2 — »-HRL g A0 ZAtH =
- - | 148 2y el T MRITE 21 (=) Ib“; 3149 0090
17— 8 WRITE 22 (+) 13
WRITE 22 14 109 |2 5 , J1-01 009C
009A S19A-2 — > 9 “le 6‘;‘: bl I URITE 22 (=) ] itk 0036
R12 i 176 81
ol +5vDC LM 11 3RI3
+5VDC RIS
K XHY =
+5VDC
2 SELA
R4 SELB = 19 R16
47K P2 ' 1o, 6 556
T102 3 (+) 9
3 WRITE 23 T i snie o 1 ML WRITE 2 J1-E5 009C
009A 520A-2 —5 >8 p— e 145 z",'? ME T URITE 23 (-) i 11-08 0096
[ . - I
19 WRITE 26 T 5 s s 5 aul 8 WRIATE 24 (+) > J1-£9 0osC
0034 S21A-2 —> g 145 58‘: bl M) T MRITE 24 () 'C JI-F3 00SC
R|7 Y T
47K 3 R 18 OR20 +5V0C R22
56 256 +5VOC w—ANAA : SELA
SELB =
v ns k2l qreio 10 dae 550 82
T tho ”03u AL UNIT SELECT (+) 2l SI-R8 00SC
7 2 a2 1 N = 2 $1-R1 009¢C
36 oo LA Jni2 |2 5 8 REMIND UNLOAD (+) -
REWIND UNLOAD q B0 7 >—— J1-§3 009¢C
006B  B3-45 — D=2 A l:ls 6h Gz: 9 I REWIND UNLOAD (-) 23 J1-RS 009C
176 £& g >
X2
R
o B 3860
Rz XHT =
3lsELa
=2 33X
+5VDC +—1%de
TI04 s
- R29 OR28
R33 178 | 21p) 56 056 2
2 T 3. 013 s 5 8 WRITE 27 (+)
WRITE 2 T 34 80 zBfA—— JI-K3 009C
003 S22 —5 > 1 6oy | 2p- e l WRITE 27 (=) i@: J1-48 009¢
176 i
X3
+5y0¢C
R30
1K XHT
+5v0C )
s
SELB =
R32 <R3I
K TP9 1 'O{CA'Bnos % 93 32
25 WRITE 26 T 54 Jis g ! 13 URITE 26 (+)
A0 ZAsH J1-34 00%C
009A S23A-2 — 146 5 o) 3
7?7 : ) P2 P MT) )i WRITE 26 ¢ )3%: Ji-ns 009C
% 9 115 |g 5L nel 8 WRITE 25 (+)
WR 5 T B+H 1-H4 009C
009A $22A-2 — YURITE 2 9 o i i ] I WRITE 25 (=) 3 jI—G7 00sC
R37 176 517
X4 R33 QR34
47K 56 256
’SVDC = d CODE 10ENT DWG NO REV
LOGIC/SCRERATIC D) AGRAN
MMEE S e 34011 D 59331500 A
S i TRANSHITTERS AND RECEIVERS
LOC A2 SHEET 2
s ] p I 6 | 5 4 4 | 3 | 2 | 1




DISPLAY 1AZF
CROO2A

Diagram CROO2A contains eight receivers. the three static display logic gates
{address+ models and fault}s and an inhibit for the eight receivers during

Internal Test.

When the INT TEST switch £CRO09AY is set to ON- a logic Y17 is present on the
input of inverters J200 and J201. The logic Y0Y output inhibits the eight re-

ceiversa therefore the 1k receiver outputs all go to a logic “1°9.

The Method of Recording 20 and El signalss Tape Speed EE signals and Hold signal
are connected to the receivers positve to positive and negative to negative. All
the other signals are connected positive to negative and negative to positive.
When the Method of Recording 20 and 2% signalss Tape Speed 22 signala and Hold
signal are high the output from the receivers are highs and vice-versa. UWhen the
other signals are high the output of the receivers are low. An inverter on the
output inverts these opposite polarity signals back to the correct polarity.

When the INT TEST switch is set to ON. a logic 907 is applied to the inhibit pin

b of each receiver and so all the receivers output a logic Y1Y. The signals

from those receivers that have an inverter on the output will all be inverted
during Internal Test. In this way. those signals which should be active during
an Internal Test to simulate inputs from th:z tape transport will be high. They
ares Method of Recording 20 and 211 Tape Speed ED1 and Hold. All the other signals

will be low during Internal Test.

The static display logic provides the signals to the multiplexers on CRO0D2B to

route the addresss model. and fault information to the DISPLAY. UWhen the DISPLAY
SELECT switch is set to ADDRESS. MODEL. or FAULT. a logic Y09 is present on pin 9
or 10 of J202. Any logic ?0% into J202 will give a logic Y17 outs providing the

Address or lModel or Fault signal.

When the switch S2 1is set to ADDRESS or FAULT, a logic ¥0Y is present on pin 13 or
12 of J205. Uhen the switch is set to MODEL. diode CRZ prevents the logic ¥0°
from being present on pin 13 of J205. Any logic 0% into J205 will give a logic

v1? outa providing the Address or Fault signal.

When J202 is made by 32 being set to ADDRESS or MODEL or FAULT- a logic ¥1vY is present

on pin 1 of J203. UWhen the switch is set to Faultha logic Y07 is present on pin 2

of J203. The logic 219 out is the Address or Model signal.

When switch S2 is set to ADDRESS~ MODEL+ or FAULT. a logic Y0Y is present on pin
9 or 10 of J202. Any logic ¥0Y in to J202 will provide a logic °1° out to pin Y4
of J204. UWhen S2 is set to ADDRESS. a logic Y07 is present on pin 5 of J20u.

The logic °07 in will provide a logic 1Y outa which is the Model or Fault signal.

5
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DISPLAY LAZF
CRDOEZB

Diagram CROO2B contains four multiplexers: D200 through D203. The outputs of the
four multiplexers are the nine bits to light the three DISPLAY indicators. The

output may be either the dynamic display information or the static display infor-

mations

Multiplexers D20l. D202, and D203 output two display bits eachs while D200 outputs
three bits. The outputs of D200 are the three high order bits 128, 2%, and 283

and the outputs of D201+ D202+ and D203 are the six lower order bits.

The D200 multiplexer has a select {SEL} and an enable {EN} control input. Data input
is either dynamic or static. UWhen the multiplexer is outputting either Fault or
Address informationa the left indicator is always a zero since none of the addresses
or faults have three digits. Therefore,the 1200 multiplexer has fewer data inputs

than the other three multiplexers.

The outputs of the D200 multiplexer are either Fault. Addresss Model. or Dynamic as
indicated in the table below for each logic input on @ {Address or Fault or Model?

and T {Address of Faultl.

D200
INPUT OUTPUT
Q {SELZ T {ENY
0% or v1° °Lv FAULT
Qg% or Y19 v1° ADDRESS
vL° vge MODEL
g e DYNAMIC

On DP0L. D202+ and D203 multiplexers.the Afl through A3 and B3O through B3 inputs are as

follows:

AD- BO
Al+ Bl
A2, Be
A3. B3

INFORMATION

MODEL
ADDRESS
FAULT
DYNAMIC

The outputs of D201, D202+ and D203 multiplexers are either Model. Addresss Faulta

or Dynamic as indicated in the table below for each logic input on R {Address or

Model? and S {Model or Faultl.

INPUT
R {SEL 2} S{SEL 1L}
3,9 vge
vge v,
vge oge
v}, @ LAY

5-1g

OUTPUT

FAULT
ADDRESS
MODEL
DYNANIC
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SKEW AND TACHOMETER 1BCF CARD
CROD3A
TACH FLIP FLOP

The Tach flip-flop {K30k/K307} permits gating of the Tach I and Tach II pulses from
the tape transport to the €300 and €301 counters {CRO03IBY} and then to the operator
panel DISPLAY.

The Tach flip-flop is set when: {1} the Skew signal from the DISPLAY SELECT switch
{CROO9A} is present on pin 2 of J325- and {2} the Clear Counter one microsecond
- pulse from K301 flip-flop and capacitor (L is present on pin 1 of J325. The set
output of the Tach flip-flop provides a logic v1Y to pin 1 of J32k. The Tach I and
Tach II pulses are ANDed with the Tach flip-flop set output at J32k and provide

the Gate Tachometer signal output to the counters and the DISPLAY.

The Tach flip-flop is cleared by the one microsecond Clear Tach signal from K303
flip~flop and capacitor C9. That one-shot pulse is available when K303 is toggled

by one of the outputs of AND gates J3l2+ J3LY~ J3kks and J3L8 through a wired-OR.

The J312 AND gate outputs a logic v0Y to K303 when both a Velocity signal from
B5{CRO08AY} is present and the Start Time signal from the DISPLAY SELECT switch
{CRO09AY through J311L is present.

‘The J3L4 AND gate outputs a logic ¥07 to K303 when both the Go Pulse from B5{CROOBA}
and either the Stop Act or Stop App signal from the DISPLAY SELECT switch 1CROO9A}

through 4313 1is present. The J3lL AND gate outputs a logic Y09 to K303 when both

the Record Gap signal from the DISPLAY SELECT switch {CRO09A} and no data from
AS{CROOYAY through J3L7 are present.

The J318 AND gate outputs a logic ¥0Y to K303 when the Skewa Stop App. Record Gapa

Start Times and Stop Act signals from the DISPLAY SELECT switch L{CRO09A} are presente.
In other wordss when the switch is set between any two positions: the AND gate J318

is made and K303 flip-flop provides a Clear Tach pulse to the Tach flip-flop.

SKEW I. SKEW IT. AND SKEW III FLIP FLOPS

Skews as measured by the exercisers is the time from the receipt of the first data
bit to the time of the receipt of the data bit selected by the SIGNAL MONITOR
switcha positions 1 through 9. The three Skew flip-flops are used to enable skew

measurement during that period of time.

The Skew I flip-flop {K30u4/K305} is set when the skew signal from the DISPLAY
SELECT switch LCRO09AY} is present at pin 13 of AND gate J323 and when there is
an absence of data for at least one microsecond. Uhen this occurssa logic Yi¥

is present on pin 12 of J323.

The purpose of the one microsecond delay. which is accomplished by capacitor C10.
is so that the Skew I flip-flop will get set between frames of data3s not between
two data bits in the same frame. UWhen there is an absence of datas the input to
J317 1is a logic %19 from A5 LCROO4AY}. The logic 0% out of J317 to J322 provides
a logic 17 out of J322. If the data is absent for at least one microsecond. a
logic 91° will be input to AND gate J323. If the data is absent for less than
one microsecond. capacitor CL0 will not charge up and the input to J323 will
remain a logic 909+ therefore the Skew I flip-flop will not get set. The logic
v1lY out of the set side of the flip-flop through the wired-0R goes to the clear
of the Skew III flip-flopa the clear of the Skew II flip-flopa and to pin 1 of
AND-gate dJ310 and pin 2 of AND gate J309. Uhen the first Data bit from AL
through J317 is present on pin 2 of AND gate J310. the AND gate is enabled and the
Skew III flip-flop is set. The set output of the flip-flop goes to eéxclusive-0R
gate J320. The Skew II flip-flop is cleared at this time so the set output to
J320 is a logic ¥0%. The logic 1Y on pin 2 is output from J320 as the Gate

Skew signal-.

When the Signal Monitor signals which is the signal present at whatever position
the switch is set tox comes in+ a logic v19 is applied to pin 1 of AND gate J309.
Since skew is a measurement of the time from the first data bit to the data bit

Selected by the SIGNAL MONITOR switcha positions 1 through 9+ the Signal Monitor

signal will normally be one of the read data bits on positions 1 through 9.
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The Skew I flip~flopa which is set. provides a logic °19 through the wired-oOR
to pin 10 of K308 and K310+ removing the clear from the Skew II and Skew III
flip-flops. The set output from the Skew I flip-flop also enables AND gates
J309 and J3%0. The signal from the Signal Monitor 1is present on pin 1 of J309
so the Skew II flip-flop is set. UWhen Data comes in from AS{CROO4AT} through
J317+ J3L0 is made and sets the Skew III flip-flop. The J320 exclusive-OR
gatea which had a logic °19 output when the set output of Skew II flip-flop
was present on pin 11 now has a logic °0° output when a logic ¥1Y 1is present
on pin 2. In this way. the Gate Skew signal is present only when one of the
two flip-flops {Skew II and Skew III} is set and one is clear. Skew III flip-
flop is set when Data comes in from A5 and Skew II flip-flop sets when Data

selected by the SIGNAL MONITOR switch is present.

When either Skew II or Skew III flip-flop sets- OR-gate J319 is made and the
Q300 oscillator is started. Thens eyery one-half second. K301 flip-flop is
toggled and the €300 and €301 counters are cleared to zero. Therefores every

one~half second the skew display is updated.

.

The Skew I. Skew II. and Skew III flip-flops are cleared when the Clear Counter
signal from K301 flip-flop is available through inverter J308 to K304. K310

and K308.

CLEAR COUNTER SIGNAL

The Clear Counter signal is a one microsecond pulse formed by flip-flop K301 and

capacitor (k. The K301 clear output clears €300 and €301 counters {CRO03B} to

zero. The Clear Counter pulse is provided any time ena of the AND gates J30La

J30L- J304+ and J305 is made.

The J301 AND gate is made when the DISPLAY SELECT switch {CRO09A} is set to

STOP ACT and when the Velocity signal goes low.

The J30Y4 AND gate is made when the End of Operation signal is present and when

the DISPLAY SELECT switch is set to either RECORD GAP or STOP APP.

aLaLLun0 A 5-15



The J305 AND gate is made when the Go Pulse is present and the DISPLAY

SELECT switch is set to START TIME.

The J30L AND gate is made when the .5 second 2300 oscillator signal is

present. The oscillator is enabled whenever the Skew II or Skew III flip-

flop is set. Therefores the counter is cleared and the skew is updated every
one-half second. When the oscillator times outa after having been enabled

by the clear output of the Skew II or Skew III flip-Flop; the oscillator output
pulse enables J30L and fires the K301 flip-flop. The one microsecond output

pulse then clears the' tiwo counters. €300 and €301.
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SKEW AND TACHOMETER 1BCF CARD When the Gate Skew signal is a logic Y19+ AND gate J329 is enabled and 50 nanosecond

CROD3B pulses from YL {20 millihertz oscillator} are gated to 4331 and are then counted by
COUNTING €300 and C301.

The outputs from the D300 and 301 multiplexers and inverter J334 are the nine Data bits

o, 211 and 2k go to

which go to the three DISPLAY segments on the operator panel. Bits 2
segment DS1i bits 23 a4, and 25 go to segment DSP: and bits EE1 2% and 28 go to segment
7S3. The Data bits go to the DISPLAY when any of the dynamic displays have been selected
by the DISPLAY SELECT switch. They includes Start Time. Stop Act and Stop Appa Record

Gap+ Skews and Read Data.

The E& Data Bit 1is displayed only when the Read Data 1is displayed. UWhen the DISPLAY
SELECT switch {CRO0O9AY} is set to READ- a logic Y0Y is present on the input of inverter
J332. The logic Y1° out of J332 enables AND gate J333 when the Data 28 signal is present.

When not in the READ positiona a constant logic °0% is forced out of J334.

In additiona when the DISPLAY SELECT switch is set to READ. a logic %07 is present on
pins 1 of D300 and D30L multiplexers. The Data a0 through E? bits are thus selected by
the multiplexers and are output to the DISPLAY.

When the DISPLAY SELECT switch is not set to READ. a logic °L° is present on pin 1 of
7300 and D301 multiplexers. The €300 and €301 counter outputs are then selected by the
multiplexers. Counters €300 and €301 are both 4-bit counters. The CLR input to the
counters is from either the MC {Master (lear’} position of the INT CONTROL switch {CROO9AY
or the Clear Counter signal from CRO0O3A. A logic Y0Y on either one to J330 will produce

a logic Y19 out and clear both counters. The two counters both function as up counters.

After €300 has counted to l7B1 the Z0- Zl. Z2- and Z3 outputs will all be logic °1l°@.

On the 20y count. the CAR output will be a logic Y1¥. The €301 counter functions in the
same way. Uhen I?B CAR pulses from €300 have been input to pin 5 of €301l the 70+ Z1-
Z2 and Z3 outputs of €301 will all be logic ¥1‘s®.

The Gate Tachometer pulsess which are the AND of the Tach I and Tach II pulsess when

present at pin 12 of 0R gate J33l. are gated through and are counted by c3pp and then
C30%.
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READ AND END OF OPERATION LBAF CARD
CROOHA
RUNNING TIME METER

A +5 volts DC is provided through resistor R9 to the 2000 hour timera XMl {CROO9AZ.
READ

The Read Data from the tape transport is input to this logic board. where the Data is
inserted into a register so it can be displayed. The data is also checked for proper
parity {odd}. The nine Read Data signals into inverters J410 through J418 are OR-ed
together. If any Read Data signal is higha the output of the wired-O0R will be low. The
Data signal goes to logic board A4 {CRO03A} for skew measurement and also to CROOYB for

generation of an End of Operation signal.

The Data signal goes to pin 5 of Kull one-shot and pin 11 of Kul3 one-shot. The time of
the K4ll one-shot is determined by the Tape Speed 29, 2k, and 2° inputs. The time is

1

3 microseconds for Tape Speed ED {100 IPS}, 2 microseconds for Tape Speed 2% {150 IPS}.

and 1.5 microseconds for Tape Speed 2% {200 IPS}.

The pulse out on pin b of one-shot KYll permits Read Data to be gated into DyNO0 and DYOL
shift registers during the time that the pulse is high. Therefore. the first time a
data bit comes ina the shift registers gate in data for a certain period of times and

then the data is latched into the register. This is referred to as the skew sampling

time and varies depending upon tape speed. If the skew is greater than the time selecteda

the word will be latched into the register with the one skewed bit missings resulting in

a parity error. The two shift registers are cleareds to accept the new Read Data. by

the output on pin 9 of Kul3 one-shot which fires when the Read Data bit comes in on pin 1l.

After the Read Data is latched into the registera it is output to logic board AYL{CROO3BI -

then to A3{CRO07B} where it is subsequently sent to the DISPLAY when READ is selected on

the DISPLAY SELECT switch.

The output of D400 and DYOLl also goes to parity checker PLOO. If the data coming in

is even paritys a logic vY1° is output on pin k. The logic v1Y goes to AND gate Ju0S5.
The trailing edge of the one-shot pulse out of K41l fires the one-shot circuit. composed
of resistors R4 and R5 and capacitor €10. which provides a one microsecond pulse to AND

gate Ju05. UWhen AND gate JuO5 is made the pulse out sets the Parity Error flip-flop.

When the Parity Error flip-flop setsa the logic 1Y out on the set side through

inverter Ju07 lights the PARITY ERROR indicator. The pulse output of J405 through
inverter JYOb is the Parity Error pulse which goes to the SIGNAL MONITOR switch. The
pulse output from J405. rather than the steady logic output of the Parity Error flip-flopa
is supplied to the SIGNAL MONITOR so that if more than cne parity error occurs the errors
can be observed as pulses on the SIGNAL MONITOR indicator. If the output of the Parity
Error flip-flop went to the SIGNAL MONITORs there would be no way of telling if more than

one parity error occured.

The Parity Error flip-flop is cleared byi {1} pressing the PARITY ERROR pushbutton
{CRO09B}~ or {2} setting the INT CONTROL switch to MC+ and {3} a Clear signal which is
generated by the Backspace flip-flop being set and an End of Operation signal being
generated. The Backspace and End of Operation signals clear the Parity Error flip-flop

so that parity errors are not detected during a backspace operation.
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READ AND END OF OPERATION LBAF CARD
CROOYB
DENSITY REQUEST TRANSMITTER

o and El signals are transmitted to the tape transport via Tuio

The Density Request 2
. L. . .

transmitter. The Density Request 29 and 2" lines are high or low depending upon the

setting of switch Sk and S? {CRO09A}+ respectively. Resistors R2k. R22+ R23. and Rauy

serve as terminator resistors for the transmitter.
CLIPPING LEVEL TRANSMITTER

The High and Low Clipping Level signals are transmitted to the tape transport via TuOl
transmitter. The Clipping Level is selected by CLIPPING LEVEL switch Sll. Resistors

R25- Reb~ R27+ and R28 serve as terminator resistors for the transmitter.
TRAP FLIP-FLOP

Uhen the PARITY ERROR RESPONSE switch {CROO9A} is set to TRAP and a Parity Error signal
is presents AND gate Ju2? is made and the Trap flip-flop sets. When set. the clear
output goes to CROOYA and clears the two one-shotsa K4ll and K4l3. In this ways the
two shift registerss DPu00 and DYOL. are disabled from gating any more Read Data in so
that the registers will hold the previously detected parity error in order for it to

be displayed.

The Trap flip-flop is cleared by either setting the INT CONTROL switch {CRO0O9AY} to MC
or by pressing the PARITY ERROR pushbutton.

BACKSPACE FLIP-FLOP

The Backspace flip-flop is set when the PARITY ERROR RESPONSE switch is set to BACKSPACE-
when a Parity Error signal is presents when Data is present. and when the OPERATION

switch is not set to CONTINUQUS.

The Backspace flip-flop is cleared by; {1} setting the INT CONT switch to MCa or {2}

by the set output of the Backspace Clear flip-flop which sets on Time 3 of the timing
chain and when the Backspace set output is present. In other words. the Backspace Clear
flip-flop is set on Time 3 after the Backspace flip-flop is set. Time 3 is the third
pulse of the internal timing chain which is initiated after the Busy signal drops. The
next time Busy drops the timing chain is again initiated and so Time 1 and the Backspace
Clear flip-flop set output clear the Backspace flip-flop and on Time 2 the Backspace
Clear flip-flop clears. This is so that when a Backspace operation is being performed

that another Backspace operation cannot be commanded.

The set output of the Backspace flip-flop goes to logic board B3 {CROOLB} where it is

used to perform a backspace operation.

END OF OPERATION

The End of Operation signal is used to increment the program address counter and also to
drop the Forward. Reverse.and Urite signals. One-shot Kyl5 is designed to fire when a
transition from a logic Y0Y to a logic Y17 input is present on pin 4. UWhen it firesa

a logic Y17 1is output on pin b for 50 microsecondsa at which time the one-shot times out.
If another transition is applied to input pin 4 before the one-shot times outa the one-
shot will retrigger and the output will remain high as long as inputs are applied. When
there has been no transition for 50 microsecondss the one-shot times out and the output

on pin b goes to a logic v0°.

When Read Data {logic Y0} comes in to one-shot K4yl5. the one-shot is enabled for firing
when Read Data goes away {flogic YL¥}. As soon as Read Data goes away,a logic v1°9 is
applied to pin 4 of K415 and it fires. A logic °0Y is then applied to AND gate Ju33.
pin 10. UWhen there has been an absence of data for 50 microsecondss Kuyl5 times out and
a logic v19 is output on pin 7 to Ju33. A logic %17 will also be present on pin 1l of
J433 200 nanoseconds after Read Data has gone away+ therefore Ju33 will be made. When
Jd433 is madesr one-shot K4l? provides a one microsecond logic Y0° out to OR-gate J43lha

which outputs the End of Operation pulse.

The J434 OR-gate is also made when the 10 microsecond one-shot composed of flip-flop
K407 and capacitor €15 fires. This occurs whenever the Beginning of Tape or End of Tape
signal arrives. It also occurs when the INT TEST switch {CROO9A} is set to ON or S/S

and the Stop Pulse from B2{CROOSB} arrives.
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WRITE 2BAF CARD
 CROOSA

The primary purpose of the write logic is to produce phase enabled and NRZI ones and
zeros data. Two oscillatorss K517 and K519+ are always running. Oscillator K517
produces a 3.0 microsecond waveform output and K519 produces a 515 nanosecond waveform
output. Oscillator K517 1is used to produce a 556 BPI NRZI data pattern and oscillator
K519 is used to produce a 1k00 BPI phase enabled and an 800 BPI NRZI data pattern.

The output of oscillator K517 is fed directly to multiplexer A5S00 on pins 4 and ?. The
output of oscillator K519 is fed to pin b of A500 and to the 1LON RPI flip-flop. The
output of the 1k00 BPI flip-flop is fed to the 800 BPI flip-flop which is in turn fed

to pin 5 of multiplexer ALO0.

Multiplexer A500 is used to select the appropriate density. The Density status EU and

2l signals from the tape transport gate one of the four inputs out to counter C500.

Uhen Density status ED and 2! are both lows 55b BPI is output from A500. Uhen Density
status 29 is high and 2 is low~ 800 BPI is output from A500. If Density status 20 and 2t

were both higha 55bL BPI would be outputs however this Density status is not used.

The output of A500 multiplexera which is 55k+ B00. or 1kO0O BPI is input to C500 counter
on pin 4. To obtain the correct write data clock rate- the (500 counter is loaded at

the A0+ Al- Ag2x and A3 inputs with a load factor which is dependent upon tape speed.

The load factor is used to divide the count on pin 4. UWhen switch S1 is set to CDC and
when the Tape Speed 29 {100 IPSH signal is high. a factor of six {0110} is leoaded into
C500. UWhen S1 is set to CDC and Tape Speed 2! {150 IPST is highs a factor of four {0100}
is loaded into €500. Uhen ST is set to CDC and Tape Speed 22 {200 IPS} is higha a factor
of three {0011} is loaded into €500. UWhen SI is set to IBM and Tape Speed EH is high

{75 IPS}. an eight {1000} is loaded into €500. UWhen Sl is set to IBM and Tape Speed El
is high {125 IPS}. a 5§ {0101} is loaded into €500. UWhen Tape Speed 2% is higha a three
{0011} is loaded into €500 regardless of whether Sl was set to CDC or IBMs

Counter €500 divides the input on pin 4 by a factor which is dependent upon what is
loaded on A0. AlL. A2. and A3. When the counter has counted to zero- a BOR output
goes from pin 13 to Data flip-flop K505. The BOR output also goes back to the

LD input on the counter. In this way: every time there is a BOR pulse the input at AQO.

AL. Ag and A3 is again loaded into the counter.

The BOR output toggles the Data flip-flop. The flip-flop output is a square wave
representation of the BOR input. The clear output of the Data flip-flop is fed into
the toggle input of the 1’s Data True/Complement flip-flopa K507. The l’s Data True/
Complement flip-flop divides the input in half for writing a true/complement pattern.
The true/complement pattern is the same as the true pattern except the frequency is

only one-half.

The clear output of K505 also goes to inverter J51Y4 and then to the one-shot circuit
composed of resistors R? and R8 and capacitor C?. The output of J515 is Urite Data
which goes to the SIGNAL MONITOR switch and also to CROODSB where it is used with the
End of Tape signal or the set output of the Stop Enable flip-flop to clear the Urite
flip-flop. The set output of the Data flip-flopa after going through J5ll and J5lga
also goes to the toggle input of the 0O's Data True/Complement flip-flops K509. Flip-
flop K509 divides the frequency of the Data flip-flop in half for producing a true/

complement pattern.

The set output of Data flip-flop K505 goes to AND gate J517 and AND gate dJ520. AND gate
J517 is enabled when the TRUE position of the PATTERN switch {CRO09AY is selected. The
wired-0R on the output of AND gates J5lb and J5L7 outputs l’s data when either l's Data
is on pin 1 of J5lL and TRUE/COMPLEMENT from the PATTERN switch is on pin 2 of JSlkaor
when the TRUE signal from the PATTERN switch is on pin 5 of J517 and the set output of
the Data flip-flop is on pin 4 pof J517.

The wired-OR on the output of AND gates J518 and J519 outputs a O's Data signal when the
True/Complement signal. is on pin 10 of J518 and O's Data is on pin 9 of J5l8-.or when the
True signal is on pin 11 of J519 and the set output of the Data flip-flop is on pin 9

through inverters J511~ J512. and J513. Capacitor C& eliminates crossover. In additions

the set output of the Phase Enable flip-flop must be on pin 10 of J519.

The Parity signal is output to P DATA switch S25 {CROO9A} from this logic card. The
PS00 parity generator {CROO5B} receives the eight Urite Data bits from the DATA switches
{CRO0O9AY. The setting of the DATA switches determines whether 0’s or 1's parity will

be generated. ‘s Parity out of P500 is input. to AND gate J520 {CROO5A} and O’s Parity
from P500 is input to AND gate J521k. AND gate J520 is made when the Data flip~flop is

5-2y 8L3lLuDO A



set. AND gate J521 1is made when: the output of the set side of the Data flip-flop-

fed through three inverters. is present on pin 1.1 when the Phase Enable flip-flop is
sets and the 0dd Parity signal is present. The output of J520 or J521 through inverter
J522 is the Parity bit.

b and

When the exerciser is connected to a seven track tape transport- the Urite lata 2
2’ signals into AND gate J523 and J524 {CROO0E5B} are disabled by the 7 Track signal.

In this ways only Urite Data 20 through 25 signals are input to parity generator P50O0.

The Phase Enable flip-flop is set when Density status 2l s higha which indicates that
the exerciser is connected to a phase enabled tape transport. When the Data flip-flop
is sets the Data into J510 sets the Phase Enable flip~flops The flip-flop set output
enables either phase 0O¢s Data or phase Parity bit. The Phase Enable flip-flop is

cleared as soon as the Write Instruction goes low.

1600 BPI PHASE
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WRITE 2BAF CARD
CROOSB

WRITE FLIP FLOP

The Urite flip-flop is used to initiate sending of write data. When AND gate J525 is maden
the logic °0Y out to the Urite flip-flop sets it. The one-shot circuit. composed of
resistors R21l and R22 and capacitor (9+ is used to provide a pulse to the set side of the
Urite flip-flop when J525 is made. This is done so that the flip-flop is set by a pulse
and not a steady logic level so that when a clear signal comes back to the flip-flop it
can be cleared. AND-gate J525 is made when a Urite Permit signal. a Velocity signala a
Beginning of Tape and 377 count signala and a Urite Instruction are present. The Urite
Permit signal is high when the tape has moved far enough to insure generation of a record
gap. The Velocity signal is high when the tape is moving at the proper speed. BOT and

377 is high when the tape has moved 3773 counts from beginning of tape.

When the UWUrite flip-flop is sets the set output goes to the clear of the Phase Enable flip-
flopa to the Clear Direct of the Data flip~flop: and to the l's Data flip-flop which

removes the clear signal from those three flip-flopsa permitting them to be set.

When the Write flip-flop is set. the clear output through OR-gate J528 starts the 4500
oscillator. This oscillator is used to vary the length of a record being written. The
oscillator frequency is variable from 2 to 100 milliseconds by the RECORD LENGTH control
{CRO09A}. Urite data will be sent out until 2500 oscillator times out and then the Stop
Enable flip-flop will get set. When the Stop Enable flip-flop is sets a logic Y1Y out on
the set side goes to AND gate J535. UWhen WUrite Data is presents J535 is made and the logic

0% output goes back and clears the Write flip-flop.

The Urite flip-flop is cleared in three ways: {1} when the Stop Enable flip-flop is set and
Write Data is presenta 12} when the End of Tape signal and Urite Data are presents so no
writing will occur after the end of tape is reached: even though @500 oscillator may not

yet have timéd outs and {2} by the Master Clear signal.

STOP ENABLE FLIP-FLOP

The Stop Enable flip-flop is set when the 4500 oscillator pulse is high. The oscillator
starts when {1} the Urite flip-flop is sets or {2} when Urite is not selected and a Urite
Terminate is not being performed. but when the INT TEST switch is set to ON and the Go

flip-flop 1is set.

The Stop Enable flip-flop is also set when a one-word write is performed and the OPERATION
switch {CRO09A} is not set to CONTINUOUS. In this cases when doing a One-Uord Writea. the
Stop Enable flip-flop is set when the first Urite Data comes in. The Stop Enable flip-
flop set output then clears the Urite flip-flop.

The Stop Enable flip-flop clears when a Go Pulse arrives. This is so that the Stop Enable

flip-flop is initialized whenever the Go flip-flop sets.

The Stop Enable flip-flop is also cleared when the OPERATION switch is not set to RECORD.
The flip~flop is thus held cleared.- The Urite flip-flop is cleared in this case when the

End of Tape signal arrives.

When the Stop Enable flip-flop is sets the set output is ANDed at J535 with Write Data.
The Write Data is present when the one-shot circuita composed of resistors R? and R8 and

capacitor (3. has fired+ which occurs every 200 nanoseconds or after every other flux change.
The output of AND gate J535 clears the Urite flip-flop which disables the Write clock.

When the OPERATION switch is not set to RECORD. @500 oscillator is disabled by the

logic v0Y through diode CRY. UWith Q500 disableds the Stop Enable flip-flop cannot be set.

The Stop Pulses when generated- provides an End of Operation signal when doing a Read or
Rewind operation in Internal Test. UWUhen doing a Urite operation in Internal Test. the
End of Operation signal is generated from having data followed by an absence of data.

The Stop Pulse is only generated during a Read operation.

The Stop Pulse is generated by the output from Q500 oscillator and also when a Urite

operation is not being performed and a WUrite Termination sequence 1is not being performed.

Q500 OSCILLATOR

The 4500 oscillator is initiated. {1} when the Urite flip-flop is set. or {2} when a
Write instruction is not selected- and when a Write Terminate sequence is not being

performed. when INT TEST switch is ONa or in S/S and {3} after the Go flip~-flop gets

set.
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PROGRAM CONTROL
CROOLA

The exerciser PROGRAM CONTROL section permits Forwarda Reversea Uritesand Rewind
operations to be performed automatically. without requiring the operator to initiate
each operation. The four instructions are loaded in memory and. depending upon the
setting of the MODE switch. may be executed one per depression of the START pushbutton
or in automatically repeated sequences after being initiated by pressing the START

pushbutton.

The PROGRAM CONTROL consists primarily of ML0O memorya. IL00 and 0LOO multiplexers,and
the program address counter which is made up of Address al, Address El,and Address EE
{Kk03+ KkO5 and Kk0O?} flip-flops. The program address counter and IL00 multiplexer are
used together to write instructions into memory. The program address counter and 0L0O0O
multiplexer are used together to read instructions out of memory. The location at which
the memory stores or reads out instructions is determined by the program address counter.
The information that is stored in memory is determined by the INSTRUCTION pushbuttons
{CRO09B} and the ILOO multiplexer. Information read from memory is determined by the

program address counter and 000 multiplexer.

The MLOD Memory is a lb-bit register file which is used as a 2-bit by 8-location memory.
The memory is addressed on pins 14.: 13, 41 and 5. The memory is enabled for writing by
a logic ¥0%Y on pin k2. It is enabled for reading by a logic °0° on pin 1l. Since pin
11 is always grounded {logic °0°} the memory reads out at all times the information
stored at the selected address. Data is input to the memory on pins 151 1. 2+ and 3
and is output on pins 10+ 91 71 and k. The memory operates as a 2-bit by 8-location

device by the addressing and accessing method used.

The output from Address 29 and Address El flip~-flops determines the address in memory
that the instruction will either be written into or read out from. The output from
Address 2° flip-flop selects one of the two instructions that are being written into or
read out of memory. Since the MLO0O memory was designed as a H-bit by H-location devicea
two* instructions are always input to or output from it. The program address counter
{Address 2° flip~flop output} and the ILDD multiplexer select one of the two instructions
to be input and the program address counter and O0b00 multiplexer select one of the two

instructions to be output.

The program address countera having three stages. has eight possible output states.
Each time the counter goes through these eight states: which is one pass through the
counters the Address ED and Address 2! flip-flops go through four states twice. That
isa in one pass of the full counter from 000 through 11l. the address 20 and address
2l flip-flops go from 00 through 1l twice. During the period the two flip-flops are
going from 00 through 11 the first time+ the Address 22 flip-flop is clear. During
the second pass of Address 20 and 2% flip-flops from 0o through 11+ the address 28
flip-flop is set. The output of the three flip-flops during one complete pass of

the counter is as follows:

apbRESS 2% © 1 o 1 o 1 o 1
ADDRESS 2 ©o © 1 1 0 0 1 1
ADDRESS 22 o 0o o 0 I 1 1 1

There are four possible instructionsy Rewind. Forward. WUrite. and Reverse. The
instructions have the following binary value when inverter Jk03 is assigned bit position

En and JL04 is assigned bit position 2k,

2l %

{J603% {JdL047
Rewind ] 0
Forward 1 1
Write 1 0
Reverse a 1

Pressing one of the four INSTRUCTION pushbuttons: which have a ground to them when the
MODE switch is set to LOAD. routs the ground to OR-gate JkO3 or JkOYa except REWIND
which routs the ground only to Jt00. Since there is no input to Jk03 or JbOY when
REWIND is pushed. the +5 volts DC through R5 and Rk provides a logic v0° out of JkO3
and Jb04%. The ground from any of the four pushbuttons into JkOO provides a 25 milli-
second delayed 1 microsecond Load pulse. The pulse is delayed 25 milliseconds by
capacitor (5 to eliminate spikes on the output of the pushbutton. The 1 microsecond
pulse is provided by Load flip-flop KkDl and capacitor Ck. The 1 microsecond logic
90° pulse into MLOO0 memory at pin 12 permits writing the appropriate instruction

during that 1 microsecond period.
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When the set output from the Address ac flip=flop is a logic °0°. which it will be for
the first four program address counter countsa the logic ¥07 into pin 1 of ILOO multi-
plexer will gate through the information that is on inputs A0+ BO. CO+ and DU. The
information on A0 and BO will be the instruction from the INSTRUCTION pushbutton. The
information that is on €0 and D0 is one of the two instructions being fed back from
MLOO memory. UWhen the set output of Address 2° is a logic %1%. which it is for the
second four counts of the program address countera the information on inputs Cl+ Dla
AL+ and Bl will be gated through. The information on Cl and D1 will be the instruction
from the INSTRUCTION pushbutton and the information on Al and Bl will be the other

instructions fed back from memory.

For one complete pass through the program address counter {eight counts}. eight
instructions can be loaded in or read out. On the first count i.e.1 Address 20 211 and
2% flip-flop set outputs are 000+ the instruction from the INSTRUCTION pushbutton present
on ILOO0 input A0 and BO and the instruction fed back from memory into €O and D0 will be
stored at the two addresses represented by logic °07sY into memory pins 14+ 134 4+ and 5.
On the second counta the instruction present on the same pins will be stored at the
address represented by a logic Y1° from Address a0 flip~-flop into MkLOO. pins 14 and 5-
and the address represented by a logic °0Y from Address ab flip~flop into pins 13 and Y.
Every time a Load pulse enables the memory. four bits {two instructions} are stored at
one address. One of the instructions is from the INSTRUCTION pushbutton. The other
instruction is the one fed back from the memory. During the first four program address
counter countss the first half of the memory locations are stored with new instructions
from the INSTRUCTION pushbuttons and the second half are stored with instructions fed

- backs During the second four countss new instructions from the pushbuttons are stored in

the second half and the four instructions fed back are stored in the first half. This is

done because two instructions are always stored at one time. One instruction is the

new ones the other one is a previously stored instructiona restored.
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PROGRAM CONTROL 1LBGF CARD
CROOLB
INTERNAL UWRITE REPLY FLIP-FLOP

The Internal Urite Reply flip-flop {Kk12/Kk1l3} provides a simulated Urite Reply signal
when the exerciser is in the Internal Test Mode. The signal normally comes from the
tape transport indicating that the write and erase current is on. Uhen the flip-flop

is sets the logic 0° clear output through ¢k3k and Jbld {CROOLAY} lights the WRITE REPLY
light. The clear output also goes through J&3k to AND gate dJk4l and. during Time 3 of
the timing chain and also when the Direction flip-flop is cleared. sets the Urite

Terminate flip-flop.

The Internal Urite Reply flip-flop is set by the Urite signal when AND gate dJbUY is made.
This occurs when the INT TEST switch is set to ONa when a Write instruction is presenta
when the Direction flip-flop is set indicating a forward directions and when the 6o pulse

signal is present from logic card BY{CROO?AX.

The Internal Urite Reply flip-flop is cleared: providing a logic "1Y output on pin ks
when INT TEST is set to OFR providing a ground on pin 5 of Kkl2. Uhen not in Internal
Test~ the flip-flop is held cleared. The Urite Reply signal then comes from the tape

transport through RbO0 receiver.

The flip-flop is also cleared when the Direction flip-flop is cleareds indicating a

Reverse directiona and the Go pulse from BS{CROO08BA} is present.

FORWARD FLIP-FLOP

The Forward Flip-Flop {Kbll} provides a Forward or Reverse command to the tape transport.
Uhen the flip-flop is set the set output is a Forward command and when it is cleared the

clear output is a Reverse command.

The flip-flop is set when the Forward Direction signal is receiyed from memory through
Jb38 and Backspace is present from the clear output of the Backspace flip-flop on logic
card A5{CRDO4BY

The flip-flop clears when a Reverse Direction signal is received from memory through Jb40

and the Backspace is again present.

The flip-flop toggles when the Backspace signal is present from the Backspace flip-flop
and Time 2 from the internal timing chain is present. Uhen toggled by Backspace and
Time 2+ the flip-flop will provide a Forward signal out if it was Forwards and vice versa.

During Backspace operations.the flip-flop is inhibited from being set or cleared.
BREAKPOINT FLIP FLOP

The Breakpoint flip-flop is used to increment or to clear to zero the program address
counter {Address 20 2%+ and 2% flip-flops} on logic card B3{CROOLAZ. The c¢lear output
of the flip-flopa in conjunction with other signalsa performs this function through gates

Jb28 and Jk29 and gates Jk31 and Jb33.

The program address counter is incremented by a logic °0Y out of AND gate Jb#d8 or AND gate
Jb29. A logic °09 is output from Jk28 wheni {1} the Breakpoint flip-flop is cleared
indicating we are not at breakpoints {2} an End of Operation signal is present either from
Load Point or End of Tape when not in the Record modes: or from the internally generated
End of Operation signal from logic card A5{CROO4B} when in the Record modea 13} the
EEEEEEEEE.signa] from AS{CRO0OUB}, indicating a backspace operation is not in progress.is

present. During a backspace operation the address should not be changed.

A logic 0% is output from Jt29 when the START pushbutton is pressed and the MODE
switch is set to LOAD.

The program address counter can be cleared to zero by a logic Y0Y out of AND gate JL3l or
AND gate Jbk33. A logic v0Y is output from Jb33 when a Master Clear is present from the
INT CONTROL switch. A logic Y07Y is output from Jk31l wheni {1} the Breakpoint flip-flop
is set indicating the exerciser is at breakpointas {2} an End of Operation is present as

described aboves and {3} the Backspace signal is present.

8L81LY400
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The Breakpoint flip-flop is set when the output of the Address 20, Address 2%, and
Address 2% flip-flops {CROOLA}+ routed through the three BREAKPOINT switches {CROOFAY
"coincides with the setting of the three switches. The output of the switches {BP a0,

BP 2¥. and BP 2%} goes to AND gate Jbl9. UWhen either Time 2 is present through Jk2l and

Jb20 or when the START switch is presseds the Breakpoint flip-flop sets.

The Breakpoint flip~flop is cleared wheni {1} the Master Clear signal is present from
the INT CONTROL switcha or {2} during Time 1+ or {3} when the MODE switch is set to LOAD.
The flip-flop 1is held cleardd during a Load sequence so the program address counter is

not cleared to zero during the load.
UNLOAD

When the TAPE CONTROL switch {CRO09AY} is set to UNLOAD.: a ground is routed to the 1
microsecond one-shot circuit composed of R19. Rg20+ and C8. The signal out is a 1 micro-
second negative going Rewind Unload pulse through T103 Transmitter {CRO0LB} to the tape

transport to unload tape.
REWIND

When the TAPE CONTROL switch is set to REWIND- a ground is routed to one-shot circuit
composed of RL7+ R18+ and €?. The signal out is a 1 microsecond negative going pulse

through OR-gate Jh4?7+ through TLOO transmittera to the tape transport to rewind tape.

A rewind sfgnal also is transmitted to the tape transport through Th0D when AND gate Jbub
is made. This occurs when a Rewind instruction from memory is presents when the Go flip-
flop {CRDOAAY} is set producing the Go Pulsea and when the Urite Terminate flip-flop
{KL1Y4/KL15} is cleared. The tape transport is prevented from doing a Rewind during a

write sequence until after a Urite Jog sequence has been performed.
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WRITE TERMINATE FLIP-FLOP

The Write Terminate flip-flop {Kbl4/Kbl5} is used to provide a record gap after a record
has been written {lUrite Jog sequence}. Uhen the flip-flop is setas a forward is forced
for approximately one inch of tape after a write operation before the first subsequent

reverse operation.

The Write Terminate flip-flop is set when AND gate Jkul is made. This occurs whens
{1} a Reverse command is givens as indicated by a logic v1° out of the clear side of the
Forward flip-flop' {Kk1l1}. and {2} Urite Reply signal is actives and {3} Time 3 from the

timing chain.

The Write Terminate flip-flop clears when the Busy pulse is received. indicating that

tape motion has stopped.
WRITE

The Urite signal is transmitted to the tape transport when AND gate dJk4Y is made. This
occurs whens {1} the direction is Forward as indicated by the Forward flip-flop being
set. and {23 a Urite instruction from memory is presents and {3} Urite Enable is present

from the tape transport indicating a write ring is installeds or from the INTERNAL TEST

switch being in ON or S/S. and {4} 60 from the Go flip-flop is present.

FORWARD

The Forward signal to the tape transport is present when either the Urite Terminate flip-

flop is set or the Forward flip-flop is set. either one providing a logic Y07 into

OR-gate JuY3.
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MOTION CONTROL I 2AZF CARD
CROO7A

REPEAT FLIP FLOP

WUhenever the START pushbutton is pressed: a logic Y09 pulse is applied to J700 with a logic
v1% out to pin 5 of J?01l. UWhenever the MODE switch {CROD9A} is set to LOAD~ a logic Y17 is
applied to pin 4 of J701 {when set to LOAD the AND-gate J?701 is inhibited}. The two logic
91’s® into J?701 provide a logic 90° out and the Repeat flip-flop is set. The logic 209 out
of J?01 also sets the Go flip-flop. When Go is setas the clear output {logic ©0%} goes to
J?03. After a 1 microsecond delay caused by capacitor Clls a logic Y19 is available on pin
10 of J?04. If the MODE switch is set to STEP. J702 is enabled and a logic 919 is avail-
able at pin 9 of J?04. UWith AND gate J?704 being mades the Repeat flip-flop is cleared. In
other wordsa when START is pressed with the MODE switch in STEP. the Repeat flip-flop is
set and the Go flip-flop is set. One microsecond later the Repeat flip-flop is cleared-

therefore only one operation will be performed.

When the MODE switch is set to RUN and the START pushbutton is pressed the Repeat and Go
flip-flops are sets however AND gate J704 is not made because of the logic Y1¥ on the input
to J?702 and so the Repeat flip-flop does not get cleared. The Repeat flip-flop can only be
cleared then by setting the MODE switch to STEP or setting the INT CONTROL switch to MC.

G0 FLIP FLOP

The Go flip-flop {K702/K?03} is set whenever any instruction {Forwards Reversea Uritea or

Rewind} is executed. No instruction can be executed until the flip-flop sets.

The Go Fflip-flop sets whenever the START pushbutton is pressed. when MODE is not set to
LOAD: by the logic °0° from J?0k. The set output goes to dJ?709 and J?10. UWhen a Forward
instruction from memory is present on pin 10 of J?10. a Forward signal is output from J712

to the tape transport and also to the FORWARD {STATUS?} indicator on the operator panel.

When a Reverse instruction from mémory is present on pin 1 of J?709. and if a Urite Ter-
minate sequence is not in progress and a Rewind is not commanded. the Reverse signal is
output from J?11 to the tape transport and to the REVERSE {STATUS} indicator. The Rewind

and Urite Terminate 1nhibit a Reverse signal from being output.

The Go flip-flop is also set when the Urite Terminate flip-flop {CROOLB} is cleared.
The set output {logic 0%} to J705 provides a logic ¥1° to J70L with a logic *0Y out of

J?0b. The one-shot circuit composed of R2a R3. and (12 provide a one microsecond

negative going pulse to the set side of the Go flip-flop. This is done so that after a

Forward dJoga the Go flip-flop is set to permit a Reverse signal output.

The Go flip-flop is also set when AND-gate J708 is made. This occurs when the Repeat flip-
flop is set and the Set Enable signal is present. The Set Enable signal may come from
either J73k or J737 L{CROO7BY. AND-gate J737 is made when the PAUSE TIME switch {CROO9AX

is set to OFF and Time b from the timing chain is present. The timing chain is initiated
after the Busy signal from the tape transports indicating tape is in motiona rises and then
falls. Time L is the sixth one microsecond pulse after the timing chain is initiated. In
other words when PAUSE TIME is OFF and Time L comes ups the Go flip-flop sets. UWhen PAUSE
TIME is ON2 J?35 is made and a logic Y1Y is on pin 10 of J?3k. Uhen a Togic °1° pulse from
oscillator circuit Q700 is available on pin 9 of J73ka then that AND-gate is made and the
Set Enable signal 1is output from J?38. Oscillator Q700 is enabled when the Pause flip-flop
is set. The Pause flip-flop is set when the Time L signal comes up and is cleared by the
oscillator output signal. Oscillator Q2700 may be adjusted by the PAUSE TIME control
{CROO9AY from a two millisecond to a 100 millisecond output.

The Go flip-flop is cleared as follows.

1. UWhen EEEE; is present. The Go flip-flop cannot be set when E;;E; is present.

2« UWhen INT CONTROL is set to MC.

3. When an End of Operation signal is present which comes from Load Pointa
End of Tapes or generated internally after having received data followed
by a period of at least 50 microseconds when no data is received.

4. UWUhen a Reverse instruction is present and the tape transport is at
Beginning of Tape.

5. Uhen a Forward instruction is present and the tape transport is at
End of Tape and a Write Terminate is not present. This is to permit
doing a WUrite Jog even though at end of tape.

L. Uhen the Urite Terminate signal and the End Write Terminate signal are both
present. The End Urite Terminate signal is present 77 tachometer pulses
after Urite Terminate starts. Therefore after 77y tachometer pulses after

Write Terminates the Go flip-flop is cleared.
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MOTION CONTROL I 2AZF CARD
CROO?B
TIMING CHAIN

The timing chain is developed by K?707. K709+ K?1l+ K?13. K?15 and K717 flip-flops. The
flip-flops are enabled when the Busy signal from the tape transport: through R?01 receiver
and J730. J732- and J?33 gatess drops. During Urite Terminate the timing chain is
inhibited by a logic %1° on pin 10 of J732.

INTERNAL TEST

When the INTERNAL TEST switch is set to ON: a logic °1¥ through R2k to J727 provides a
logic v0° to J?28. The logic 1Y out of J728 is the Ready signal. UWhen INTERNAL TEST
is not on. the Ready signal comes from the tape transport through R?01l receiver. The

logic Y0% from J?727 also goes to pin b of R?700 and R701 receiversa: which inhibits their

operation. UWhen R?700 is inhibiteds the output on pins 4 and 9 are the Beginning of Tape

and End of Tape signals. UWhen R?01 is inhibited. the output on pins 4 and 9 are the

Ready and Busy signals.

When INTERNAL TEST is set to ON. a Busy signal will be output from J?30 as soon as the
Go flip-flop sets. UWhen the Go flip-flop is cleared.s AND-gate J731 outputs a logic Y1
which is delayed 100 microseconds by Cl8. This delay is so that Busy will not be dropped

until 100 microseconds after motion {6o command} has been removed-

When the INT TEST switch is set to S/S {START/STOP}. B4-38 is connected to grounda
approximating a logic ¥0° input to J?2?. This forces a logic °1° output from J727?
and provides a constant enable for receivers R?00 and R?0L- The Ready. Busy. Bota
and EOT are thereby permitted to have the same effects as in normal operations

however. the remaining receivers are inhibited {see CROOLA. CRO02A- and CROOLB}.
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MOTION CONTROL II 1BFF CARD
CROOBA
END WRITE TERMINATE FLIP FLOP

The End Write Terminate flip-flop {K804/K&O5} is used to terminate the Urite Jog sequence
after 1004 tachometer pulses or 0.800 inch of tape has advanced since Urite Jog sequence
was initiated. The flip-flop is set when output Z2 of €801 counter goes to a logic 91Y%.
The Tachometer I and II pulsess together with a not Beginning of Tape conditiona are ANDed
at J80l and then counted at CB00 counter. After 17, tachometer pulsesa €800 outputs a
logic °1Y from pin 12 to C801 countera. pin 5. (801} counter outputs a logic *1° from Z2 on

the lUCIa count« The logic 1° from €801 counter through J803 sets the flip-flop.

The End Write Terminate signala which clears the Go flip-flop {CROO07A}~ stops motion. UWhen
the Busy signal from the tape transportas indicating that tape motion has stopped.is received
on pin 13 of K801 flip-flopa it sets and the clear output clears the End Urite Terminate
flip-flop. The Busy signal from the set output of K&0lL is a one microsecond pulse created
by capacitor C9. The clear output of K801 also clears €800 and CB0l counters to zero.
Flip-flop K807 sets when the Go signal from logic board BuY{iCROO07Al} is present on pin 1. A

one microsecond pulse produced by capacitor (11l clears €800 and C801 counters to zero.
BOT AND 377 FLIP FLOP

Thé BOT and 377 flip-flop {K8D2/KB803} is used to provide a 3.20 inch distance at the

beginning of tape before any writing is enabled. The flip-flop is set at Beginning of Tape.

It is cleared by a logic 1Y from pin 12 of C801 counter which occurs on the 400y tachometer’

pulse. The clear outputa available after BOT and after 377g tachometer pulses- enables

writing on the tape.-

INTERNAL VELOCITY FLIP FLOP

The Internal Velocity flip-flop {KB0&/KA09} provides a Velocity signal when the INT TEST

switch is set to ON.

When INT TEST is set to ON or S/S. a logic °1Y is present at pin 2 of J&07. Uhen the
GO flip=flop {CROD?AY is set. a logic Y1Y 1is present at pin 1 of J&807- The logic °0O°Y
out of J&807?7 is delayed one milljsecond by capacitor €10 and then sets the Internal

Velocity flip-flop-.

The clear output through J813 provides the Velocity signal in Internal Test. UWhen not in Internal

Test. the Velocity signal from the tape transport enables J8l3 and provides the Velocity signal out.

The clear output of the Internal Velocity flip-flop is delayed one microsecond by capacitor Cl2
and then goes to AND gate J81L. UWhen the Go signal from the Go flip-flop is on pin 12 of J8lla

the AND gate is made and the Write Permit signal is output. One millisecond after the Go signal

. is present the Velocity signal is output and one microsecond after that the Write Permit signal is

output. Uhen not in Internal Test. the Write Rrmit signal from the tape transport is present on

pin 13 of J8l2 and the UWrite Permit signal is output.

The Internal Velocity flip-flop is cleared when the 6o signal from the Go flip-flop goes to a

logic °0Y. The logic Y09 from the Go flip-flop also disables AND gate J811 and the Urite Permit

signal is removed.
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MOTION CONTROL II 1BFF CARD
CROO&B
T&00 TRANSMITTER

The I/0 Forward and I/0 Reverse signals from logic board BY {CROO7A} are output to the

tape transport through T800 transmitter.

R800 RECEIVER

The four Density status lines from ‘the tape transport are received on R800 receiver and
the status is then output to the DENSITY STATUS indicators {CRO09B} and to logic board
B2.

SIGNAL MONITOR FLIP FLOP

The Signal Monitor flip-flop {K818/K819} is set whenever any signal is routed through

the SIGNAL MONITOR switch {CRO09B} to J822+ with its resultant logic ¥OY out to pin 1

of the flip-flop. The set output lights the SIGNAL MONITOR indicator {CROO9B}. The
clear output is delayed 25 milliseconds by capacitor (13 and then clears the flip-flop.
In this manners any pulse into the flip-flop will 1light the indicator for 25 milliseconds
so it can be seen by the operator. If the signal that sets the flip-flop is a steady
logic levela the indicator remains 1it as long as the logic level is present. UWhen the
logic level 1is removed the flip-flop clears after 25 milliseconds and the indicator goes
out.

FAULT FLIP FLOP

The Fault flip-flop {KB8lLL/K817} is set whenever one of the five fault lines from the
tape transport is activated. The set output lights the FAULT indicator {CRO09B}. The
flip-flop is cleared by a logic °0° {ground} from the FAULT pushbutton when it is
pressed. If any of the Fault lines are active when the FAULT pushbutton is pressed-
the flip-flop will set and the FAULT indicator will light again as soon as the push-

button is released.

WRITE PERMIT ERROR FLIP FLOP

A Urite Permit Error occurs when a WUrite Permit signal is received without a Velocity

signal being received.

The UWrite Permit Error flip~flop {KB8LY4/K815} sets when the UWrite Permit signal from
logic board B5 {CROO8AY} is received at AND gate J8lk and the Velocity signal from BS is
not received at J8lkb. UWhen the Velocity signal is not present at inverter J8l4. a logic
°LY is output from J8lY4 to J8lL. the AND gate is mades and the logic Y07 out sets the
flip-flop. The set output lights the WRITE PERMIT ERROR indicator.

The Write Permit Error flip-flop is cleared when the WRITE PERMIT ERROR pushbutton is

pressed. UWhen the flip-flop is cleared the indicator goes out.

VELOCITY ERROR FLIP FLOP

A Velocity Error occurs if. after the Go signal and the Velocity signal are both higha-

the Velocity signal goes low while the Go signal remains high.

The Velocity Error flip-flop sets when the Go signal from B5{CRO08AY is high at pin 1 of
AND gate JBL5. the Velocity signal from B5 through inverter J8l4 is a logic °17 on pin 2
of J8l5+ and the Velocity Resync flip-flop 1iK810/K8ll} is set and provides a logic Y1°
to pin 13 of J8l5. UWhen the Velocity Error flip-flop is sets the VELOCITY ERROR indi-

cator lights.

Uhenever the Velocity signal is high and the Go signal is high, the Velocity Resync flip-
flop is set- The set output provides a constant logic Y1¥ to J8l5. As long as the
Velocity signal remains highs the logic ®0° from J8lY4 prevents AND gate J815 from being
made. If the Velocity signal goes low- while the Go signal remains high. a logic °1°
from J8l4 enables AND gate J815 and the Velocity Error flip-flop gets set. The Velocity
Resync flip-flop is cleared after the Go signal goes low and the Velocity signal again

goes high.

The Velocity Error flip-flop may be cleared by pressing the VELOCITY ERROR pushbutton.

The indicator then goes out.
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CONTROL PANEL ASSEMBLY BREAKPOINT

CROO9A
DISPLAY SELECT The 1inputs to S3. S4. and S5 {ED1 2L and 22 BREAKPOINT} switches are from the Address
, al, Address 2% and Address 22 flip~-flops.respectively {CRO0LAY. The set output of the
A signal ground is input to the DISPLAY SELECT switch S2 on pin 10. UWhen the switch is flip-flops goes to pin 3 and the clear output to pins 1. UWhen set to position 0. the
set to any of the nine positionsi: a ground is routed to the logic board and pin shown on set output of the flip-flops goes to AND gate Jk1l9 {CROOLB}: when set to 1 the clear
the output line. Since a ground is actually a logic v0%. the signal is the not rep- output goes to Jbkl9. Switches S3. S4. and S5 serve to supply either the set or clear
resentation of that which is labeled on the switch i.e.. the signal to logic card Al. output of the three flip-flops to the AND gate.

pin 73,1is the START signal. The ground out of S2 causes the appropriate signal to be

displayed at the DISPLAY on the operator control panel. START
DENSITY REQUEST The 2.7 megohm resistor and .01 microfared capacitor on section B of switch Slha 1in
conjunction with 5L0 ohm resistor R9 on logic board B3 {CROOLB}. form a one-shot circuit
When switch St {29 DENSITY REQUEST} is set to 0. a ground is routed to card A5. pin 15. and serve to eliminate noise when the pushbutton is pressed. UWhen START is,presseda
There 1is no connection at the 1 position. Switch s7{2¥? is similar to Shk. the .03 microfared capacitor charges up at a relatively fast rate through the small

5L0 ohm resistora providing a +5 volt DC output to logic card B3 and BY4. UWhen the
INT TEST pushbutton is releaseds the .0l capacitor discharges through the 2.7 megohm resistor

in approximately 27 milliseconds. Another one-shot through the 5k0 ohm resistor and

When switch S8 is set to OFF. a ground is applied to several boards to prohibit the the .01 microfared capacitor cannot be effected until the capacitor has discharged

internal test. There is no connection at the ON position. through the 2.7 megohm resistor. 1In this ways only one pulse per depression of the
pushbutton is assured.

OPERATION
INT CONTROL

Uhen switch S9 is set to RECORD. a ground is supplied to logic card B3+ pin 53. Uhen

set to CONTINUOUS. a ground is supplied to logic cards at A5 pin 5%.and at B2+ pin bk- Swuitch S15 has two 27 microfared capacitors mounted on it. Capacitor C2 between pins

There is no connection at the CONT REC position. 3 and 2 eliminates high frequency noise in the ground circuitry when in the LAMP TEST
position. UWhen the switch is set to MC. a Master Clear signal is output as long as

MODE the switch is held in the MC position. Capacitor €1 between pins 1 and 2+ in con-

Jjunction with resistor R? on logic card B3{CRO0OLB}. provides a 20 millisecond delay

When SLO is set to LOAD-a ground is supplied through pins 2 and 1 of section A to: Bl of the Master Clear signal after the switch is released.

pin 43 B3. pin kY3 and to S/DPS 1 {A}. Uhen set to STEP. the ground is present through

pins 2 and 3 of section A to pins 2 and 1 of section B tg. B4» pin 28- The RUN position

has no connection-.
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TAPE CONTROL

When S1Y is set to REWIND or UNLOAD- a ground is supplied to logic card B3{CROOLB}. UWhen
set to REWIND. resistors R17 and R18 and capacitor C? on B3 provide a one microsecond
one-shot Rewind pulse. UWhen set to UNLOAD. resistors R19 and R20 and capacitor €8 on B3

provide a one microsecond one-shot Unload pulse.
PARITY ERROR RESPONSE

When switch S13 is set to TRAP. a ground is output to logic card A5{CROO4B} to the input
of inverter Ju25. UWhen a Parity Error is present to inverter J427. the Trap flip-flop
gets set. The parity error is ultimately displayed on the DISPLAY when the DISPLAY SELECT

switch is set to READ.

When switch S13 is set to BACKSPACE. a ground is routed to card AS5{CROO4B} to inverter
Jug3. If a Parity Error is present and the exerciser is in the Record mode-. the Backspace

flip-flop gets set.
There is no connection to the 0FF position of switch S13.

PATTERN

When switch S12 is set to TRUE/COMP. a ground is provided to logic card B2. pin u2 {CROOS?.
Since a ground is considered a logic °0°. the signal name on legic diagram CROOSA is
called Trues not True/Complement. There is no connection to the TRUE position of the

switch.

CLIPPING LEVEL

When switch Sl is set to LOW or HI. a ground is supplied to logic card A5~ pin LS or 73.

respectively {CROO4BY}. There is no connection to the NORMAL position.
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DATA

The O¢s Data and 1l’s Data- from logic card B2{CROD5A}: pins 24 and 34 respectivelya is
input to the eight data switches {517 through S24} at pins I and 3. respectively. UWhen
any of the switches is set to O- O°s Data is output on pin 2 of that switch to the

Write data transmitters on logic card A2 {CRO0LB}. UWhen any of the switches is set to

3+ 1's Data is output on pin 2 of that switch to the Urite data transmitter.

There is no connection to the E {erasel} position of the switches. UWhenever a switch is
set to E- a steady logic ®0° {D(C erasel} is transmitted to the tape transport from the
+5 volts DC and the pull=-up resistor on the input to the inverter on the input to the

transmitter on logic card A2{CRO0OLBZ.

On the B section of the eight switchess when the switch is set to position 1. a ground
is output on pin 3 to logic card BE2{CRO05B}s Parity Generator P500. for generation of

odd parity.

When P switch S25 is set to ON- the °0Y or Y1Y Parity bit from the parity generator on
logic card B2{CROO5A and CROO5B} is routed through the switch to the transmitter on

logic card A2{CRO0LB}. Uhen the P switch is set to OFFs a ground is routed to the trans-
mitter on logic board AE{L{CRO0LB}. providing a constant logic Y0Y out to the tape trans-

port. This is used to erase the parity tracks

When the exerciser is conhected to a seven track tape transportas WUrite data is still
transmitted from the exerciser to the tape transports however it is not used by the tape
transport. When the 25 and 27 Data switches {823 and S24} are set to 1 when connected

to a seven track tape transports a ground 1is routed through S23B+ pin 34 and S2UBa
pin 3.1 to OR-gates U523 and J52Y4 on logic card B2 {CROO5B}. However the 7 Track signal

which is a logic Y0° when connected to a seven track unit provides a logic 1% out of
J523 and J524 to parity generator P500. Since two Y17s® {an even numberl} are input to

P500~ the output of P500 is not effected.
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PAUSE TIME

When R/SY is set to OFFa an open circuit {logic ®0°} exists between R/SL and inverters
J?35 and J737 on logic card BuU{CROO7B}. The oscillator circuit 2700 {CROO?B} is by-
passed and there will be no pause time between execution of program instructions. UWhen
R/S1 is moved from the OFF positiona the ground to B4 is removed and the potentiometer
becomes part of the Q700 oscillator circuit on card B5. The frequency determining
elements of the oscillator circuit are the RLY potentiometer and €13 capacitor. As the
control is rotateda the oscillator frequency varies from 2 milliseconds to 100

milliseconds.

RECORD LENGTH
This circuit is similar to the PAUSE TIME circuit described above. UWhen set to ONE WORDa
oscillator circuit 4500 on logic card B2{CRO05BY} is by-passed. As the control is rotateda
the frequency of Q500 is varied from 2 milliseconds to 100 milliseconds.

RUNNING TIME

The timer XMl is connected to +5 volts DC on logic card AS{CROO4A}. Any time the

exerciser is ona +5 volts DC is available to operate XMl.
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CROOY9B
INSTRUCTION

The four INSTRUCTION indicators {S8/DS1l through S/DSu} light when the appropriate
instruction from memory MLOD on logic card B31CROOLA}. through multiplexer 0LO0 and
through inverters Jbll through Jbl4a is routed to the indicator. .The indicators also
light when the pushbutton is pressed. When the MODE switch S10 {CRO0O9A} is set to LOAD.
a ground LA} is present on pin 2 of the instruction pushbutton. The ground is routed
through the pushbutton to load the instruction in MO0 memory. The instruction is read
out of memory. at the same time that the memory is loadeds and then returns to the
INSTRUCTION indicator to light it. The indicators also light when the Lamp Test signal

is received through diodes CR9 through CR12 on logic board B3.
ADDRESS

The three ADDRESS indicators {DS4. DS5. and DSk} light to indicate the status of the

program address counters which is composed of flip—flobs Kb03+ KE05+ and Kk0O? on logic
card B3{CROOLA}. The set output of the flip-flops is inverted by Jtl5.: Jblka and Jb1?
and provides a logic 07 to the indicators to light them. The indicators are also 1it

by the Lamp Test signal through diodes CR13. CRlY4. and CRL5 on logic card B3.
ERROR

The four ERROR indicators {S/DS5 through S/DS8} light whenever the appropriate Error

signal from leogic card B5{CRO0BBY} or ASLCROD4A} is received. They also 1light whenever
the Lamp Test signal is received from the same cards. The indicator goes out when the
pushbutton is presseda supplying a ground to logic card BS or AL which clears the flip-

flop that provided the signal to light the indicator.
DENSITY STATUS

The two DENSITY STATUS indicators {DSly and DS15} light when the appropriate Density
Status signal from the tape transport is received at receiver Ra00 on logic card
B5{CRO08BY and 1is routed through inverters on B5 to the indicators. They also light
when the Lamp Test signal is received through diodes CR?7 and CR& on BS.

STATUS

The seven STATUS indicators {DS? through DS1:3} 1light whenever the appropriate status signal
from the tape transporta which is received on logic board B4{CROO?B} or B3{CROOLB}. is
routed through inverters on BYL{CRO07A} or B3{CROOLAY} to the indicator. The Lamp Test signala
through diodes CR2 through CR? on B4 and CRLL on B3+ also lights the indicators.

DISPLAY

Whenever INT CONTROL switch S15{CROO09AY} is set to LAMP TEST:a ground is routed through pin 3
to pin E of DSl. DS2. and DPS3. The ground in on pin E with +5 volts DC in on pin 7 lights
the digit eight on each LED array. The data input to the three displays is from the multi-
plexers on logic card A3{CRO02B}. The data that is displayed is determined by the setting
of the DISPLAY SELECT switch. The ground on pin 3 of each display prohibits the digit nine

from lighting since the display is used only as an octal read out.
SIGNAL MONITOR

The data in on pins 1 through 24 of S2k is routed through pin 25 tothe SIGNAL MONITOR test
point J4 and to logic card B5{CRO0&8B} and A4{CRO03A}. On logic card B5 the signal is
extended by 25 milliseconds. Capacitor €13 delays the clearing of the Signal Monitor flip-
flop for that period of time. The delayed signal is then routed to the SIGNAL MONITOR
indicator DSlk.

The data is also routed from S2b to the Skew II flip-flop on logic card A4L{CRO03A}. In this
way+ the Read data bit selected by position 1 through 9 of S2L sets the flip~flop. The
skew measurementa which is the time from the receipt of the first data bit to the data bit
selected by the SIGNAL MONITOR switch positions 1 through 9. is thus effected.

GND

The ground jack J3 is signals not AC power ground.
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POWER DISTRIBUTION SCHEMATIC
CR 010A

Connector J2- which is mounted on the operator control panela is a combination male.x three
pin+ recesseds AC power jack and a radio frequency interference fRFI} filter. The AC

power cable is connected between J2 and either 120 or 220 volts AC. The connector is
grounded to the exerciser by the screws which hold the connector to the operator panel.

The ground wire is also connected to pin 5 on terminal board TBL. which is mounted on the
baffle plate assembly- The hot line from J2 goes through a one-ampere SLO-BLO fuse to

pin 2 of deck A on the AC POWER switchs Sl. The neutral line goes from J2 to pin 2 of deck
B on SL. UWhen the AC POUWER switch is set to ON- 120 or 220 volts AC is supplied to pins I
and 4 of TBL. UWhen the exerciser is connected to 120 valts,there should be a jumper between
pins 1 and 2 of TBl and a jumper between pins 3 and 4. UWhen connected to 220 voltsa both

jumpers should be connected between pins 2 and 3.

The output from TBL will be 120 volts on each primary winding of transformer Tl regardless
of whether the input is 120 or 220 volts. The two fanss Bl and B2+ each operate on 120

volts.

The output of two of the secondary windings goes to bridge rectifiers BRI and BR2. The

output of the third winding is not used.

The negative output of BRl is grounded. The positive output goes through three-ampere
fuse Fl to two voltage regulatorsa VRL and VR2. Each voltage regulator is capable of
delivering approximately 1.5 amperes current. Since approximately three—amperes total
current is required. two voltage regulators are needed. Capacitor Cl serves to filter

the output of the bridge rectifier. The full-wave rectified output of the bridge rectifier
normally goes from a low of zero volts to a high of approximately nine volts. Capacitor
€l changes the output to a low of approximately seven volts to a high of approximately
nine volts. Voltage regulators VRl and VR2 then regulate the seven to nine volt swing

to a steady five volt DC output.

The positive output of BRl goes through three-ampere fuse Fl to the two voltage regulators-
VR1L and VR2. Each voltage regulator 1is capable of delivering approximately 1.5 amperes

current outpute.

Capacitors €3 and C4 on the input to pin 3 of VRl and VR2 eliminate high frequency noise
on the regulator output. Without these capacitors the regulators would tend to oscillate

with a resultant oscillation on the output.

The +5 volts DC from VRl goes to the logic cards at location A2 through A5 and also to
the DISPLAY LEDs on the operator panel. The +5 volts DC from VR2 goes to the logic cards

at locations B2 through B5 and also to the remaining LEDs on the operator panel.

To obtain the -5 volts DC- the positive output of BRZ goes to the input of VR3 at pin 1.
The negative output of BR2 goes through 0.5 ampere fuse F2 to pin 3 of VR3 and to the
power supply -5 volt DC output jack. The normal output on pin 2 is grounded. UWith the
positive output of BRZ2 to pin 1 of VR3. the input to VR3 is positive with respect to
ground. This relationship is necessary for the voltage regulator to operate. The output

on pin 3. which is normally grounded is now a regulated -5 volts DC.

Capacitor €2 filters the output of BR2. Capacitor €5 eliminates high frequency noise

on the regulator output.

The -5 volts DC goes to all cards that require the -5 volts DC.

5-5hk 8L81LU00 A
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2.0

Section b

Maintenance

Introduction

This section contains procedures necessary for maintenance of
the exerciser. The recommended serviceability level is limited
to replacement of switchesa indicatorsas printed circuit cardsa
transistorss diodess capacitorsa transformera and fans. Pro-
cedures for removing integrated circuit packages are given but
should be used only in emergencies.

Preventive Maintenance Index
This Preventive Maintenance Index is a chart reflecting preven-

tive maintenance frequency and is cross-referenced to Preventive
Maintenance Procedures.

PREVENTIVE MAINTENANCE INDEX

Equipment No. TB 113-A0L

Level 1 Bimonthly or =-==-—--cmmmcemmm e m e mem 300 hours
Level 2 Semi-annually or =--==-==--c-m=eee-===1000 hours
Level 3 Annually or —===--emcmmmmcccammnn e 2000 hours
Number Level Title or Procedure Time Est. Mins.
1.1 1 515 Nanosecond Clock ‘Check 5
1.2 1 3 Microsecond Clock Check 5
2.1 2 Elapsed Time Indicator Check =
2.2 2 Power Supply Output 5
23 2 Clean 5
3.1 3 General Inspection 5

This PNI lists the recommended frequency of performing preventive
maintenance on this equipment. Scheduling of this preventive
maintenance is a site responsiblity. Scheduling may include
variations in the recommended frequency due to individual site
conditions {i.e.~ usagesr environmentas time. etc.l.

8LA1LY400 A




Preventive Maintenance Procedures

The following procedures should be performed as specified in the
Preventive Maintenance Index. Procedures for removal and re-
placement of parts are referenced in the action step RR-1. RR-2.
etc-}- .

aLalLuno A



PREVENTIVE MAINTENANCE PROCEDURE
PM-1.1 515 Nanosecond Clock Check

CHECK/conditions ACTION

1. Loosen L knurled spring-
loaded captive screuws
and 1ift unit out from
case.

2« Connect female end of
AC power cable to male
recessed AC POUWER
connector on operator
panel.

CAUTION

Insure Exerciser is
properly wired for
power source used.
Refer to Changing Input
Power Procedure in this
section.

3. Connect male end of AC
power cable to 115 or
220 volt power source.

4. Set AC POWER switch to on.

5. Connect oscilloscope
Channel A test probe to
TP5 on 2BAF card at
location B2. Connect
probe ground to card
ground.

CHECK: Does the oscilloscope
display a 515 nanosecond
waveform?

YES NO > L. Troubleshoot and repair

the 515 Nanosecond Clock

’ circuitry.-
Check complete.

8L&LLU00 A k-3






PREVENTIVE MAINTENANCE PROCEDURE

PM-l.2 3 Microsecond Clock Check

CHECK/conditions ACTION

1. Loosen six knurled spring-
loaded captive screws on
operator panel and lift
unit out from case.

2+ Connect female end of AC
power cable to male
recessed AC POWER con-
nector on operator panel.

CAUTION

Insure Exerciser is properly
wired for power source used.
Refer to Changing Input
Power Procedure in this
section.

3. Connect male end of AC
power cable to 115 or 220
volt power source.

4. Set AC POUER switch to ON.

5« Connect oscilloscope
Channel A test probe to
TP3 on 2BAF card at loca-
tion B2. Connect probe
ground to card ground.

CHECK: Does the oscilloscope
display a 3 microsecond

waveform?
YES NO » 1. Troubleshoot and repair
3 microsecond clock
Check complete. circuitry.

BLALLYOD A : | L5
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PREVENTIVE MAINTENANCE PROCEDURE

PM-2.1 Elapsed Time Indicator Check

CHECK/conditions

1. Removed from operataor
control panel.

CHECK: Does timer show
fewer than 1900 hours?

YES NO

Reinstall indicator

A

ACTION

Order new timer. part
number 58045205. Install
new timer when 2000 hours
has elapsed on old one.
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A

CHECK/conditions ACTION

PREVENTIVE MAINTENANCE PROCEDURE

PM-2.2 Power Supply Output

ll

3-

)
?l

Loosen six knurled
spring-loaded captive
screws on operator
panel and 1ift unit
out from case.

Connect female end of

AC power cable to male
recessed AC POUWER con-
nector on operator panel.

CAUTION

Insure exerciser is
properly wired for power
source used. Refer to
Changing Input Power
procedure in this section.

Connect male end of AC
power cable to 120 or 220
volt power source.

Set the INT TEST
switch to ONe.

Install the internal
test plug connector on
the I/0 connector.

Set AC POUWER switch to ON.

Connect oscilloscope
Channel A probe to pin

1 on card at location
A5. Refer to card
location diagram on the
bottom of the logic card
rack for the location of
pin 1. Connect ground
to card ground.



CHECK: Does oscilloscope
indicate +5 {#0.25} volts
DC with less than 50
millivolts peak-to-peak
ripple?

1
e

YES NO

#

8« Connect oscilloscope
Channel A probe to pin
1 on card at location
BS. Connect ground to
card ground.

CHECK: Does oscilloscope
indicate +5 {+0.25} volts
DC with less than 50 milli-
volts peak-to-peak ripple?

YES NO Ll )

9. Connect oscilloscope
probe to pin 40 on
bottom of the card con-
nector at location B5.
Refer to card location
diagram on the bottom
of the logic card rack
for the location of
pin 40. Connect oscil-
loscope ground to GND
test point on operator
panel.

CHECK: Does oscilloscope
indicate -5 volts DC with
less than 50 millivolts
peak-to-peak ripple?

YES NO = 1.

Check complete

Repair or replace power
supply {RR-1}.

Repair or replace power
supply {RR-11.

Repair or replace power
supply {RR-11Z}.

akaituyon A
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PREVENTIVE MAINTENANCE
PM-2.3 Clean

CHECK/conditions

A

1!-

Insure exerciser
power 1is off.

Loosen six knurled
spring-loaded captive
screws on operator
control panel and
remove unit from case.

PROCEDURE

ACTIONS

Using a dry cloth or
kimwipea clean dust and
other residue from bottom
of case-.

Blow dust and other
residue from card rack
and other exerciser
components.

Replace unit in case and
tighten six captive screws-.

b-11
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PREVENTIVE MAINTENANCE PROCEDURE

PM-3.1 General Inspection

CHECK/conditions

1. Insure exerciser
power is off.

2« Loosen six knurled
spring-loaded captive
screws on operator
control panel and
remove unit from case.

Removal and Replacement Procedures

ACTION

ke Inspect entire unit for
loose ar broken com-

ponentse.

2. Inspect all wiring

for

evidence of fraying.

The following procedures describe removal and replacement of

major exerciser Components.

NUMBER

RR-1
RR-2
RR-3
RR-Y
RR-5
RR-k
RR-7

PROCEDURE

Power Supply

Baffle Plate

Fan

Transformer

Printed Circuit Cards
Integrated Circuits
Broken Card Rack Uires

£-13






8L8LL400

A
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REMOVAL/REPLACEMENT PROCEDURE

RR-1 Power Supply

Removal

Remove the round connector plug fsee Figure L-1} from
the baffle plate.

2. Remove the four power supply mounting screws from the
front side of the panel {see Figure L-2I.

3. Move the power supply to one side.

Y« Disconnect the square connector from the baffle plates

Replacement

1. Perform removal procedure in reverse order.

Figure E-1. Plug P2 on Baffle Plate

k=15



Figure L-2.

Power Supply Mounting Screws

8L81L400
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REMOVAL/REPLACEMENT PROCEDURE
RR-2 Baffle Plate
Removal
1. Unsolder the wires from the round connector jack
on the baffle plate {isee Figure L-1l}.
2« Disconnect terminal board leads.
3. Remove the four baffle plate mounting screws
{see Figure L-3%.

Replacement

. Perform removal procedure in reverse order.

, : G ‘

Figure L-3. Baffle Plate Mounting Screws

L=L7
8bLo1LYyO0 A






REMOVAL/REPLACEMENT PROCEDURE
RR-3 Fan

Removal
1. Remove baffle plate assembly in accordance

with procedure RR-2.
2. Unsolder and disconnect fan wires.
3. Remove four screws and nuts holding fan to baffle plate.

Observe direction screws go through baffle plate to

insure they are installed in the same direction in the
replacement procedure.

Replacement

Y. Perform removal procedure in reverse order. Refer to
Power Distribution Schematic. 59338500+, when connecting
wires. The fans are labeled Bl and B2 on the schematic.

8L81L400 A L-19
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REMOVAL/REPLACEMENT PROCEDURE

RR-4 Transformer

Removal

1. Remove baffle plate assembly 1in accordance with
procedure RR-2.

2« Unsolder and disconnect wires from transformera.

3. Remove four screws and nuts holding transformer to
baffle plate. Observe direction screws go through
baffle plate to insure they are installed in the same
direction in the replacement procedure.

Replacement

A

1. Perform removal procedures in reverse order. Refer
to Power Distribution Schematica 593385001 when
connecting wires.
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REMOVAL/REPLACEMENT PROCEDURES

RR-5 Printed Circuit Card

Removal

.« Grasp the card to be removed and pull straight out.
The connectors hold the board tightly and sometimes
require the use of a long nose pliers in removal.

2« A card extenders PN 593145900, may be ordered from
Customer Engineering Materials for use in trouble-
shooting printed circuit cards.

Replacement

1. 1Insure logic card to be inserted is oriented with
components facing away from front panel as per
Figure b-Y4.

2. Insert card into connector and push into place. Insure
that card is well seated into the connector.

PIN 2 PIN 80 PIN 2 PIN 80
IBAF 5 i IBFF
IBCF 4 2AZF
1AZF 3 IBGF
IBOF 2 2BAF
I
—
COMPONENTS ON CARDS FACE t. \
End View Front
Panel
Figure bL-4« Printed Circuit Card Location
b-23
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REMOVAL/REPLACEMENT PROCEDURE

RR-t& Integrated Circuits

Removal {14 and 1k pin dual in-line packages.

L.
2o

3.

4.

Figure L-5 and b-kl}.
\
Cut each pin on the component side of the board.

When all pins have been cut. 1ift the integrated
circuit off and throw it away.

Apply heat {25 watt ironl} to the eyelets on the opposite
{foil} side of the board. Heat each eyelet individually
with the soldering irona while pulling on the cut pin
from the component side of the board.

When all the cut pins have been removedas use either

- a solder sucker LCDC part number 1221043k} or rapid

movement of the soldering iron to open up the eyelets.

Replacement

A

1.

Ce

3.

s

Insert pins through holes in board. Insure that the
integrated circuit is installed in the correct position.

Turn board over and insure that the integrated circuit
is held in position up against the board.

Hold soldering iron in contact with one pina the foila
and the solder until solder melts and flows around pins

When the solder has melteds first remove the soldera
then the soldering iron.

Continue by soldering all pins.
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1.

1.
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B

REMOVAL/REPLACEMENT PROCEDURES
RR-? Broken Card Rack UWires

Removal

If wires are inadvertently broken on the card racks
it is advisable to replace the entire wire since
there will not be enough left to provide the proper
wrap on the connector. Remove broken wire. Use of
long nose pliers may be helpful. The card rack is
hinged and may be raised up for ease of maintenance.
Remove two screws on end opposite hinge and two
screws in center of racke.

Replacement

Strip the wire back approximately 1 inch.

Insert the wire into the wire wrap tube all the way

up to the insulation. The Gardner Denver model 1L4XLyz

wire wrap gun with size 24-2k gauge insert is
recommended for this work.

With the wire threaded in the wire wrap tubea place
the insert down over the wire wrap pin.

Energize the gun to the point at which the wire is
firmly wrapped around the post.

In emergencies onlya solder the wire to the pin.

Miscellaneous Maintenance Procedures

Changing Input Power

NOTE

The terminal board at which input power
changes are made is TBl and is mounted
on the baffle plate assembly. It is
located near 43 which is the GND jack.
Refer to Figure L-5.

L-27



Belal 220 Volt Operation {Convert from 120 voltl}
. Disconnect jumper between terminals 1 and 2.
2« Disconnect jumper between terminals 3 and Y.

3« Connect both jumpers between terminals 2 and 3.

L 120 Volt Operation {Convert from 220 Voltl}
I« Disconnect the two jumpers between terminals 2 and 3.

2e« Connect one of the jumpers removed in step 1
between terminals 3 and Y.

3. Connect one of the jumpers removed in step 1
between terminals 1 and 2.

~ Figure b=5. Terminal Board TBl Location

b-258 8L81L400
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Section 7

Maintenance Aids

Introduction

This section contains information concerning the operation of
individual circuit elements which are used in the exerciser.
Circuit Elements

Integrated Circuits

General

There are three types of integrated circuit elements used in the
exerciser. These are the common industrial Diode-Transistor
Logic {DTL}. the Transistor-Transistor Logic {TTL}. and the
DTL/TTL compatible interface circuits. The three types are
described in this section and include the following circuits.

INDUSTRIAL DTL

Type l22 Dual Y-input gate
Type 12k Quad 2-input gate
Type 128 Triple 3-input gate
Type 129 Hex l-input inverter
Type 150 Dual dJ-K flip-flop
Type 151 Dual J-K flip-flop

TTL

Type 140 Quad 2-input NAND gate

Type L4k Hex l-input inverter

Type 149 Quad 2-input exclusive-0R gate

Type 170 Dual 4-bit digital multiplexer

Type 189 Quad 2-input multiplexer

Type 195 Dual monostable multivibrator

Type 240 Dual J-K flip-flop

Type 500 Synchronous Y-bit binary up/down counter
Type 502 8-bit odd/even parity generator/checker
Type 514 lb-bit register file

Type 515 5-bit shift register
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DTL/TTL COMPATIBLE INTERFACE
Type k2 Dual Line Receiver
Type 17k Dual Line Driver
This section also includes a description of a typical DTL

invertera wired-OR and wired-AND gatess an inverter flip-flop-
and a wired-0R flip-flop.

Logic Levels

Integrated Circuits

Logic levels are as follows:

Inhdustrial DTL Logic Y1V +5.0VDC {nominall

TTL Logic "1° +3.3VDC {nhominall

DTL/TTL Compatible Interface Differential voltage greater
Logic v1V than +.025VDC

Industrial DTL Logic v0v +0.2VDC {nominall}

TTL Logic ©0° +0.2VDC {hominall}

DTL/TTL Compatible Interface » Differential voltage greater
Logic v0¢ ‘ than =-.025VDC

Common Industrial DTL Circuts

Typical DTL Inverter

An integrated circuit common industrial DTL inverter is shown in
Figure 7-1. This circuit is the basic building block for the
exerciser logic functions. This diagram shows an extender 1input
which most package types do not have. However. since this input
merely expands a positive AND gate by allowing more diodes to be
added. it is unimportant from a circuit operation viewpoints
Consider the input gate a positive AND gate. This can also be
classed as a negative OR gate. Thuss the same inverter package
can be assigned an AND or an OR function. The primary difference
is in the output polarity which 1is considered active at any point
in time. Assume a logic ¥0Y input to any input pin. This forward=-
biases the respective 1input diode and places +0.8VDC on the base
of @1. 41 cuts off and since it is an emitter=followers feeds a
voltage of less than 0.8VDC to the base of A2. @2 cuts off and
its collector approaches +5VDC. Thus~ any logic 209 input yields
a logic v1Y output to provide the OR function. Next assume all
inputs at logic °1%. A1l 1input diodes are reverse-biased and the
base of Q1 approaches +1.75VDC. A1 conducts and provides base
current for 22. Q2 conducts and 1its collector approaches ground-.
Thus+ all logic ®1Y inputs yield a logic Y0% output for the AND
function. The maximum voltage which is observable with an

8LalLy0a A
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oscilloscope on the extender input pin is approximately
+1.75VDC. This voltage is present oply when al .
inputs {including diodg-exteﬁdeg inpugs¥ e ag }091; L.

IN +5V
+0.2V
+5V
ouT +0.2V —4—m4mM8m —— —
+5VDC
R2
N\
1.75K )
RI R3
CRI 2K 6K -
OUTPUT
INPUTS O—————¢ ha Ql CR3
\f 4 QZ
CR2
G j¢ R4
5K
EXTENDER
GND

Figure 7-1. Typical DTL Inverter

Wired=0R and Wired-AND Gates

The wired-0R and wired=-AND functions are identical except that
the polarity when the gate is considered active determines the
name of the logic function. Since an inverter OR gate is
enabled by logic v0° {with DPTL elements}. wiring the outputs

of two or more inverters together as a gate and using the output
signal of that gate when at logical Y0Y makes up the wired-OR
function. In Figure 7-2. assume the A. Ba and C inputs to be
logic 919 and input D at logical v0%. The AND gate on the input
to JUWW will be made and the AND gate on the input to JXXX will
be broken. If the outputs of these two inverters were isolated
from each othera JXXX would output logical Y0V and JYYY would
output logical Y1¥. Howevera when these outputs are tied to-
gethera the logic ¥0Y takes precedence and both outputs go to
logic Y0%. The wired-AND function requires that both JYYY and
JZZZ have at least one logic 0% input each. This causes the
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wired-AND to go to logic Y1%. which is the desired active
polarity into IYYY. ‘

A 8 | 1 A—Q | a a
B JWWW| F B —QYYYy O——F
I1XX X 1YYY
c & c —Q |
D JXXX D JZZZ
E E
A
B
c
D
AND/OR
E
F B2

Figure 7-2. Wired-0R and Wired-AND Gates

Inverter Flip-Flops

Normal Inverter Flip-Flop

This flip-flop circuit is made up of two normal inverters. Refer
to Figure 7-3. The set and clear inputss when active. are
logical °0Y. The outputs when active. are logical Y1%. Assume
logical 0% in the input to KXX1 and logic Y1° on the input to
KXX0. Since KXX1 is an OR. the set output goes to logic v1°.

8L8LLYH00 A



The set output may feed some other logic function but also serves
as a feedback path for the set state. With both the clear input

and the feedback path at logic °1L%. KXX0 outputs logic °07.

This logic v0Y is fed back to KXX1 and serves as a latch. holding
KXXY} at logic "1° after the set input logic ?0Y has been removed.
The clear of the flip-flop is similar.

With both set and clear inputs at logic Y09 simultaneously. both
outputs go to logic ?1°Y because of the OR function of each
inverter. With both inputs at logic °19%. the flip-flop will
remain in its previous state.

SET 1
INPUT KXXI SET
OUTPUT
. CLEAR
CLEAR KXXO |
e 9 OUTPUT
SET
INPUT
CLEAR
INPUT
SET
outPUT — |
CLEAR — ]
OUTPUT

B3

Figure 7-3. Normal Inverter Flip-Flop
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Wired=-0R Flip~Flops

This flip-flop circuit is made up of two single input inverters.
Refer to Figure 7-4. The set input is combined with the clear
output in a wired-0R configuration. The clear input is combined
with the set output in a wired-0R configuration. Assume a

logic ®1° into both inputs A & B. If JXXX were not tied to the
wired-0R on the set input of KXXl. its output would be at

logic %09 and its duration would be the same as the B input
{shown by dotted 1lines}. But because of the set input wired-oO0R.
the pulse output from JXXX will not appear as a duplicate of the
B ANDed input. It will appear only as an inversion of the set
outpute

KXX1 outputs logic Y1Y on the Y1Y to Y0Y transisitions of JXXX
output. JYYY is not made on its input and cannot output logic
“0%. The flip-flop latches with KXXO logic Y09 output because
of the wired-0R configuration. The output of KXX0O is as shown
in the diagram.

This flip-flop has the advantages of speed and space savinge.

When the logic Y0° output from KXX0 is used to perform some
function+ there is none of the normal inverter delay. The clear
output goes to logic °0Y at the same instant as the set input.
This arrangement also saves input pins. The normal inverter
flip~-flop requires at least U input pins. Since the number of
inputs determines packaging density. fewer packages are necessary
for a given number of wired-0R 2-input flip-flops.

8LALE400 A
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SET
OUTPUT

CLEAR
OUTPUT
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INPUT
) I 1 SET
JXXX KXX1 OUTPUT
8 ! I CLEAR
JYYY KXXO OUTPUT
CLEAR
INPUT
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| |
I
|
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| }
] |
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0 R
Figure ?-4. UWired-0R Flip-Flop
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2«34 Type l22- Dual H-Input Gate

The type l22 consists of two expandable U-input gate circuits.
Figures 7-5 and 7-b show pin assignments and a logic diagram.
The gate is shown on logic diagrams with the circles on the
output of AND gates and on the input of OR gates. The circle
is drawn according to its logic functiona howevera the same
basic inverter circuit is used on both applications. Each gate
has an extended input.

| e |
I I +5vDC I
2 &
{ i pe
5 |
E |
| 2 |
o | s
|l 2] p—]
| |
| |
L l
l |

Bs’

Figure 7-5. Type 122+ Pin Assignments
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A

B

c D———OUTPUT
D

£ e

F ______ .: :.1

A—C

B——J !

¢ —O OUTPUT
D —=C

E———O-l‘-!

F———-OHKH

B8

Figure ?-b. Type l22- Logic Diagram

The output of either the AND or the OR gate is high for all

input combinations except when all the inputs are higha then

the output is low. Refer to Truth Table 7-1.

E~+ etc. OUTPUT

rrrrrrr
zTTrrrr
ITxTrrr
TIXTIXZTIrrr

TTTTTr
rTzTTxT

Table 7-1. Type 122+ Truth Table

aLalLy00 A



2.1.3.5 Type 12k~ Quad 2-Input Gate

Figure 7-7 shows a quad 2-input package. Its function is the
same as a 122+ except for the number of inputs and the fact that
it has no diode extender.

| & ‘

2 o—___'ié
4 & 6
5 o——
) & 8
10 O e
12 8 Y
13 O

Vee =Pin 14

\ Gnd =Pin 7 4,

Figure 7-7. Type l2k+ Logic Diagram and Pin Assignments

2.1.3.L Type 128~ Triple 3~Input Gate
Figure 7-8 shows a triple B-input'gate package. Its function is

the same as a 122+ except for the number of inputs and the fact
that it has no diode extender.

7-10 . 8L8LEH00 A



| |
' +5VvDC
1| & |
| 2] 12|
|£_
| {8 |
4] 6|
| s ] |
|_9__ a |
-1 o2
| |
: |
|

-_—— B8

Figure 7-8. Type 1281 lLogic Diagram and Pin Assignment

2ela3.7 Type 129+ Hex l-Input Inverter

Figure 7-9 shows a hex one-input inverter package. Each circuit
performs the function of inversion only. The circular logic
level indicator on the input or the output denotes the state-
when actives of the signal feeding the 129 or the signal being
output by the 129+ respectively.
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| |
I o &l 2 |
| ,

3 & 4 |
| o |
: 5 & 6 :
| i3 & 12 |
| |
| " & o 10 |
| |

9 & | 8
| i | -
I 7

— |

Figure 7-9. Type 129+ Logic Diagram and Pin Assignments

Type 1504 Dual J~K Flip-Flop

The type 150 is a dual J-K flip-flop consisting of two separate
flip-flopss each one incorporating a master slave design. Pin
assignments and a logic diagram are shown in Figures 7-10 and
?-1!1! L]

Data is accepted by the master flip-flop while the clock 1is high.
Transfer of data from the master flip-flop to the slave flip-flop
occurs on the high to low transition of the clock. When the
clock 1is lows the J and K inputs are inhibited. The SD 1input
provides a means of presetting the flip-flop.

8balkuynoo A



nN

cD
J -S— 9
B—Qr
[N} K O 8
GND = 7
Vee =14

810

Figure 7-10. Type 150. Pin Assignments

[F— P R —

ONE

p—0@ ZERO

Figure 7-11. Type 150. Logic Diagram

?-13
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Truth Table 7-2 defines the next state of the flip~-flop after

a high to low transition of the clock pulse. The output of the
flip-flop is a function of the previous state of the flip-flop
and the conditions of the inputs prior to a high to low transition
'of the clock.

INPUTS OUTPUT BEFORE CLOCK OUTPUT AFTER CLOCK
J K GOES HIGH TO0 Lou GOES HIGH TO LOW
ONE ZERO ONE ZERO
L X L H L H
Hw X L H H L
X L H L H L
X Hw H L L H
L = defined as a low input that does not go high at any
time while the clock is high.
L = steady state low voltage output.
H4 = defined as an input that is high at some time while
the clock is high.
H = sfteady state high voltage output.
X = the condition of the input or output has no effect

on the next state of the flip-flop-.

Table 7-2. Type 1504 Truth Table

2.1.309 Type 151+ Dual J-K Flip-Flop

The type 151 is a dual J-K flip-flop. Refer to Figure 7-12 for
pin assignments and to Figure 7-13 for a functional logic diagram.

7-1Y4 8L8LEH00 A



4
2 Jso c¢p 5 3 JSD c¢D 6
Lmjﬁr ' ar
3 K 6 2 K N—35
13 ¢ 10
10 | 13 o
] 4SO ¢D 8 12 4SO ¢CD 9
—qT T
12 9 1] 8
K D—= —K D—
Vee = Pin 14
Gnd= Pin 7 o1z

Figure 7-12. Type 151. Pin Assignments

Sp

s o o

ONE

2 ZERO

b e l o3
Figure 7-13. Type 1511 Functional Logic Diagram
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The type 15l is similar to the type 150 dual J-K flip-flopa
however the type 151 has a clear direct input which the type

150 does not. The asynchronous set and clear inputs provide the
ability to control the state of the flip-flop independent of
static conditions on the clock and synchronous inputse.

Synchronous operation of the type 15l is the same as synchronous
operation of the type 150. Refer to Table 7-2 for a truth table
on synchronous operation of the type 150 and type 15l. Refer to
Table 7-3 for a truth table on asynchronous operation of the
type 151.

INPUTS OUTPUTS

SD cd ONE | ZERO

L L H H

L H H L

H L L H

H H STATE DETERMINED

p BY SYNCHRONOUS

INPUTS AND CLOCK
INPUT

Table 7~3. Type 1511 Asynchronous Operation Truth Table

Transistor-Transistor Logic

Type 140+ Quad 2-Input NAND Gate

The type 140 is a quad 2-input NAND gate. The function of the TTL
type 140 is the same as the DTL type 12k quad 2-input NAND gate-
however it operates at a higher speed. Refer to Figure 7-14 for
a logic diagram and pin configuration. .

8LALEYHOD A
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2 O__i
4
8 6
5 I @ W X
9 8
~— | 8
10
12 a
o 11
13
Vcec = Pin 14
Gnd = Pin 7

‘BI4
Figure 7-14. Type 140. Logic Diagram and Pin Assignments

2eloYe Type lUba Hex Inverter

The type 14k is a hex inverter. It is similar to the DTL type
129+ however it operates at a higher speed. Refer to Figure ?7-15
for a logic diagram and pin assignments.

8L81L40D0 A 17



I & 12

3 & la

2 *b—lse

S & O___“_g

1l & S )

13 & |12
Vee = Pin 14

Gnd = Pin 7
, 8IS

Figure ?-15. Type 1Yk Logic Diagram and Pin Assignments

2.1.4.3 Type 149+ Quad 2-Input Exclusive-OR Gate

The type 149 is a quad 2-input exclusive-OR gate. Each circuit
performs the function Y = AB + AB When the input states are
complementarys the output goes to a logic Y1%. Refer to

Table ?-4a Truth Table.
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INPUTS OUTPUTS
A B Y
0 0 ]
0 1 1
L | O 1
1 1 0
Table 7-4. Type 148+ Truth Table

Refer to Figure 7-1k for a logic diagram and pin assignmentss

IA
B

2A
2B

3A
3B

4A
4B

I =]

» 31y

4 = s

5 2Y

9 = 8

10 3y

12 = "

13 4Y
Vee = Pin 14
Gnd = Pin 7

Ble

Figure 7?-lk. Type 1U49. Logic Diagram and Pin Assignments
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2slelely Type 1704 Dual H4-Input Multiplexer

The 170 is a dual Y-input digital multiplexer. It consists of

two multiplexing circuits with common input select logic £SO and Sll.
Each circuit contains four inputs and two fully buffered com-
plementary outputs. The 170 allows two bits of data to be

switched in parallel to either the high or low outputs from four
2-bit data sources. Both polarities of outputs are available.

The 170 is used to move data from up to four sources to a common
output. The movement of the data is enabled by the select input.
Refer to Figure 7-17 for pin assignments and to Figure 7-18 for

a logic diagram of the 170. A truth table is shown in Table 7-5.

MUX
B__fseo
3 lsewul
7 _{ao |
zab—1L
5 __lal
I Pt Iap—2
4_las ‘
S __1Bo s
z8
10 lg
N e zZep—4
12 lgs
VCC = PIN 16
GND= PIN 8 o7

Figure 7-17. Type 170+ Pin Assignments
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O—
83 =
B2 ol
a
10
Bl o = r""‘
9
o-
B0 =
3
%Llo——~{>£FT—q>>—4
SELO 013——-{:>c>—l-<{:>
4
A3 O A
0—-4
A2 O
a
Al 0= r———-
a
7
A0 O- =

Figure 7-18.
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SELECT INPUTS INPUTS OUTPUTS
SELDO SELL A3 A2 Al AD ZA ZA
L L L X X X L H
L L H X X X H L
H L X L X X L H
H L X H X X H L
L H X X L X L H
L H X X H X H L
H H X X X L L H
H H X X X H H L
SELO SELL | B3 Be Bl BO ZB ZB
L L L X X X - L H
L L H X X X H L
H L X L X X L H
H _ L X H X X H L
L H X X L X L H
L H X X H X H L
H H X X X L L H
H H X X X H H L
= Tow voltage level
= high voltage level
‘= either high or low logic level
Table 7?-5. Type 170+ Truth Table
8L81LY00
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Type 189+ Quad 2-Input Multiplexer

The type 189 is a quad 2-input multiplexer. It has a common
enable {active low} input {EN}: a common select input {SEL} and
active high outputs {ZA. ZB. ZC. and ZD}. Refer to Figure 7-19.
It allows four bits of data to be switched in parallel to the
appropriate outputs from two UY-bit data sources {AO0 and Al. BO
and Bl. €O and €l. and DO and D1}. UWhen the enable is not active
{lo¥}1 all the outputs are held low. Refer to Table 7-ka Truth
Table.

EN SEL AO thru DO Al thru Dl ZA thru ZD

X X L

jm

T =T = X

H X H
L X L
X H H
X L L

r - - -

Elllqlb

ab81Ly0a

pu o
1}

high voltage level

-
t

Tow voltage level

x<
1

either high or low voltage level

Table 7-b«. Type 1891 Truth Table

Type 1952 Dual Monostable Multivibrator

The type 195 is a dual-. retriggerable monostable multivibrator
{one-shot}. The 195 provides an output pulse whose duration and
accuracy is a function of external timing components. An active
low reset input {CLR} allows the one shot to be reset. The inputs
are DC coupled making triggering independent of input transition
times. If the input signal is applied to an active high inputa
triggering will occur on the rising edge of the waveform. By
applying the 1input signal to an active low inputa triggering will
occur on the falling edge of the waveform. The input conditions
to be satisfied for triggering are indicated by external logic
symbols in Figure 7-20.

A 7-23



Each time the input conditions for triggering are meta the
external capacitor is discharged and a new cycle is started.
Successive inputs with a period shorter than the delay time
retrigger the monostable resulting in a continuous true output.
Refer to Figure 7-20.

| MUX
SEL
LLC EN
2__lao “
3 a—2
Al
S {go .
6 B
5 g
14 feo a
3_1es
U ipo .
o zop—2
10 1p,
BI9

Figure 7-19. Type 1892 Logic Diagram and Pin Assignments

Cx Cx
Rx Rx
Vvee Vee
| 2 15 14
o a1
3 __doLr B ___dcur
4 6 12 10
5 d 0 7 1 's e 9
Vee = P!n 16
Gnd = Pin 8 820

Figure 7-20. Type 195. Logic Diagram and Pin Assignments

]
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2eday.? Type 240+ Dual J-K Flip-Flop

The type 240 is a dual J-K flip-flop. It is of the master-slave
design.

The 240 is a dual edge triggered flip-flop which allows the
inputs to change while the clock is lowa and changes state
according to the input conditions present a short set up period
before the clock transition from low to high. This information
is transferred to the outputs after the clock transition from
low to high. The clocking operation is independent of the rise
and fall times of the clock waveform. When the clock is higha
the J and K 1inputs are inhibited. Refer to Figure 7-21 for pin
assignments and a logic diagram of the 240.

D

£‘
[
1:

—_—
SD CcD
14 .y 13 aJ °
12 [ —
6 N9 ¢ 10
13 14
=k K
Vece = Pin 16
Gnd= Pin 8

B2|

Figure 7?-2L. Type 240+ Logic Diagram and Pin Assignments
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The 240 has asynchronous inputs 1SD and €D} which provide the
ability to control the state of the flip-flop independent of
static conditions of the clock and synchronous inputs. Refer
to Table 7-7 for an asynchronous operation truth table.

INPUTS OUTPUTS
Y] cd Q Q
L L H H
L H H L
H L L H
H H Synchronous
Inputs Control

Table 7-7. Type 240+ Asynchronous Operation Truth Table

Truth Table 7-8 defines the next state of the flip-flop after
a low to high transition of the clock pulse during synchronous
operation. The next state is a function of the J and K inputs.

INPUTS OUTPUTS
J K Q Q
L H NO CHANGE
L L L H
H H H L
H L TOGGLE

Table 7-8. Type 240. Synchronous Operation Truth

Table

8LALLLUOD A
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Type 500+ Synchronous 4~Bit Binary Up/DPown Counter

The type 500 is a synchronous Y4-bit binary up/down counter.

The direction of counting is selected by the input on pins Y

and 5. Refer to Figure 7-22. Synchronous operation is provided
by having the four flip-flops clocked simultaneously so that

the outputs change coincidentally with each other.

The outputs of the four master-slave flip-flops are triggered
by a low-to-high transition of either the count down or count
up input. Direction of counting is determined by which count
input is pulsed while the other count input is high.

The counter 1is programmable. That is~ the outputs may be preset
to any state by entering the desired data at the data inputs
while the load input {pin 117} is low. The output will change
to agree with the data inputs independently of the count pulses.

The clear input forces all outputs to the low level when a high
level 1is applied. The clear function is independent of the
count and 1oad inputs.

The counter has look ahead borrow and carry pulses. The borrow
output produces a pulse at the same time and equal in width to
the count-down input when the counter underflows. The carry
output produces a pulse equal in width to the count up input
when an overflow condition exists.

CNTR
5 uP
4 DN BoR [O—13
U __guw cARpD—2
14 CLR Zo 3
1S AO z1 2
! Al z2 &
19 A2 z3 7
2 A3

22

Figure 7-22. Type 5001 Pin Assignments



DATA o3

44===Eéjik

I3, BORROW
—© QUTPUT

INPUT A0

DOWN 4 |>
COUNT
up o2 l:>c
. COUNT

DATA o

: j:k

]

PRESET

zo

12, CARRY
OUTPUT

-0 OUTPUT Z0

T -
cZ()

ity

INPUT Al

0 OUTPUT ZI

DATA o2
INPUT A2

0 OUTPULT Z2

-l a
== 3
-_] a FNK;!ZX
| o
{ & Z2
CLEAR
Loh= ]
=} .
o
a
— IPRESE
z3
I v
a

3]
CLEAR]
a }

Figure 7-23.

-0 QUTPUT 23

B23

Type 500+ Logic Diagram
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typical clear, load, and count sequences

IHustrated below is the following sequence:
1. Clear outputs to zero.
2. Load {preset) to BCD thirteen.
3. Count up to fourteen, fifteen, carry, zero, one, and two.
4. Count down 10 one, ze:0, borrow, fifteen, fourteen, and thirteen.

CLEAR I I

L0AD |
[ 1
[ |
AO e e e e —— - - ———— —
U S G
1 |
AI————’| — e —— s - e e e e — —— — — —— —
DATA | [
e = e = ——— —— —
| ]
. . L - ___
I~ [
[ [
A3 e o e e -
[ I
COUNT r
b | (] l | l | I l I I_] !
[ 1 ] i
COUNT
o T LU L
[ I | |
20 — | I |
1 N S S N R A S R S
[ (. | | | |
= L 4 | l
—— ! ' | I
OUTPUTS v 1 1 | | !
22 — ———
J L T ] P I l
. 1 1 | | l |
]l [ I | | | | |
[ [ | | | |
CARRY (I [ i ] I | | I
[ I 1 | | | |
BORROW [ [ | 1 | !
ID' |13| 14 15 1] 1 2 1 [} 15 " 13
SEQUENCE
1ILLUSTRATED —  COUNT UP -— COUNT DOWN
CLEAR PRESET B24

NOTES: A. Clear overrides load, data, and count inputs.
8. When counting up, count-down input rnust be high, when counting down, count-up input must be high,

Figure 7-24. Type 500+ Timing Diagram
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Type 502+ 8-Bit 0dd/Even Parity Generator/Checker

The type 502 is a 8-Bit odd/even parity generator/checker.

The eight data bits are input on pins 8 through 1341 1 and 2.

To function as an even parity generator/checkers the input to
pin 3 must be a %1 and to pin 4 a 0. To function as an odd
parity generator/checkera the input to pin 4 must be a v1°

and to pin 3 a Y0%. An even parity generator/checker will
output a Y1 on pin 5 and a 0% on pin k when the sum of the
data inputs is even. An odd parity generator/checker will
output a %1% on pin 5§ and a ®0° on pin bk when the sum of the
data inputs is odd. UWhen the inputs to pins 3 and 4 are both
Y1Y the outputs on pins 5 and & will be Y0° regardless of data
inputs. When the inputs to pins 3 and Y4 are both Y0Y the output
on pins 5 and b will be Y1Y regardless of data inputs. Refer

to Figures 7-25 and 7-2b. Refer to Table 7-9 for a truth table
for the type 502. ‘

MOD200
EVN
4 00D
8 0
2 I
10 2 3 EWN 3
T 5
12 6
4 s ooD
3
5
L 6
2 7
502

B25

Figure 7?-25. Type 502+ Pin Assignments
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L

20— |
30—

DATA { N
INPUTS

40—

50— D'l-_ -

60— |

oDD o

o L EVEN

OUTPUT

e

INPUT
EVEN o

L 0DD
OUTPUT

L7

INPUT ™

Figure 7-2b. Type 502+ Logic Diagram

B26

INPUTS OUTPUTS

3 of 1*s AT | EVEN 0DD s s
0 thru ? EVEN 0DD

EVEN 1 o 1 0

0DD 1 0 0 1

EVEN g 1 0 1

0DD 0 1 1 a

X 1 1 0 o

X 0 ] 1 1

X = idrrelevant

Table 7-9. Type 502~ Truth Table

8L81L400 A



2.1.4.10

Type 514+ lk-Bit Register File {Memoryl

The type 514 is a lb-Bit register file imemory}. It is designed
for four wordas four bits each operation. Separate on-chip
decoding is provided for addressing the word locations for
either writing in or retrieving data. This permits simultaneous
writing into one location and reading from another word location-.
The data inputs supply the word to be stored. Location of the
word is determined by the write address inputs A and B in con-
junction with the write enable signal. Data applied to the
inputs will be the same as the data output for a particular
location. That isa if a high level signal is desired at the
outputas a high level signal should be applied at the 1input.
Refer to Figures 7-27 and 7-28. Refer to Table 7-10 for a

truth table for the type 5ly.

MEM
2 __gwren

L __oroEN

14 A

3 s] WRADRS

5 A

. B] RDADRS

15 AO 0 10
! Al zi—2
2 A2 z2 ’
2 a3 73| 6

B27

Figure 7-27. Type 5ll4. Pin Assignments
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WORD O WORD J WORD 2 WORD 3
| a
Q Q Q Q
D D D D
Y e b
| , _ !
{ l ‘| ' a
. 1
Q o Q Q—J Q .
r=ui i =il S I o= S i = Y a1
D D D D
é é . R

-}
WRADRS

8L8LLu00 A

Figure 7-28.

r Is
DATA 1
INPUTS L =

Q Q Q Q
[ a 1 a L o a 1 a q
Ho% | e | e |
D D D D
2 d & b4
%i>» 4 2 4
_{ .
1
Q Q o—] Q
g G 'ﬁ;l‘ 6 1% 11 °% o —] )
D D D
3 3

4 3 N

A RDEN
RDADRS
B
RDADRS

Type 514, Logic Diagram

OUTPUTS

B28



7-3Y

WRITE FUNCTION TABLE {See Notes A. B and CI}

WRITE INPUTS WORD
B A
WRADRS WRADRS WREN 0 1 c 3
L L L e=D | &, | @& |@
L H L e | 22| @, | &,
H L L e | @, | @=D| @,
H H L e, | @, |, |@a=D
X X H 2 an @ e,
READ FUNCTION TABLE {See Notes A and D%}
READ INPUTS OUTPUTS
B A
RDADRS RDADRS RDEN Z0 Z1 Ze Z3
L L L WOBL uoBe woB3 woBYy
L H L W1l Bl wlB2 W1B3 WLBY
H L L W2BL uese w2B3 weBYy
H H L W3Bl w3Be Ww3B3 W3By
X X H H H H H
Table 7-10. Type 514, Truth Table
NOTES: A. H = high level
L = Tow level
X = 1irrelevant
B. 1A=D} = The four selected internal flip-flop

outputs will assume the states applied to
the four external data inputs.

8682k Y00
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8LaLLY40Aa

C. Qn = NO Change-

D. UWOBL = The first bit of word 0. etc.

Type 515, 5~Bit Shift Register

The 515 is a 5-bit shift register. It consists of five R-S
master-slave flip-flops connected to form parallel-to-serial

or serial-to-parallel conversion of binary data. Since both
inputs and outputs to all flip-flops are accessibles parallel-
in/parallel-out or serial-in/serial-out operation may be
performed. The five flip-flops are simultaneously set to the
logical Y09 state by applying a logical °0° voltage to the clear
input. This condition may be applied independent of the state
of the clock input.

The flip-flop may be independently set to the logic Y17 state

by applying a logic Y1° to both the preset input of the specific
flip-flop and the common preset input. The common preset input
is provided to permit setting each flip-flop independently or
setting two or more flip~flops simultaneously. Preset is also
independent of the state of the clock input or clear input.

Transfer of information to the output pins occurs when the

clock input goes from a logic °0Y to a logic Y1Y. Since the
flip-flops are R-S master-slave circuitss the proper information
must appear at the R-S inputs of each flip-flop prior to the
rising edge of the clock input voltage waveform. The serial
input provides this information to the first flip-flop while

the outputs of the subsequent flip-flop provide information for
the remaining R-S inputs. The clear input must be at a logic 17
and the preset input must be at a logic Y07 when clocking occurs.
Refer to Figure ?7-29 for the logic symbol and to Figure 7-30 for
pin assignments and a logic diagram.

SHREG
8 .gs
1 —geLk
16 _dr
2 _gsi ol |—2
8 g
2 _ds2 Q2| —4
4 _gs3 o3—13
£—sa Qa—Lit
I _dss o5—12
515

B29

Figure 7-29. Type 515 Logic Symbol



——— OUTPUTS ———— QUTPUTS SERIAL
RESET Ql Q2 Q3 GND /;4 05_\ INPUT (A1)

16 S 14 13 12 1 10 9
T [ I
] |
<7 | I
if
0 : ; ; ;
SET SET
{>s A s> B s SET¢ sSETp s SET g
JcLock derock < cLock | | dcrock JeLock
R A R B R € R D s E
RESET RESET CLEAR CLEAR CLEAR
i — - [ — — —
| 2 3 4 5 6 7 8
CLOCK \31 s2 si/ vee s4 s5 SET
SETS \— seTs —/

B30

Figure 7-30. Type 515+ Logic Diagram and Pin Assignments

2ele5 DTL/TTL Compatible Interface Circuits

2ela5el Type lk2+ Dual Line Receiver

The type 1k2 is a DTL/TTL compatible high speed dual line
receiver. The receiver has two independent channels with

common voltage supply and ground. The lk2 is designed to

detect low-level differential signals {25 millivolts or
greater} and convert the polarity of the signal into appropriate
TTL compatible output logic levels. Refer to Figure ?-31 for

a logic symbol.

7-3k . 8LALLY00 A



REC

STBA
8 __ lstes
g STBA,B

ZA
2 2 dai(-)
2, leo(+)

z8 p—2
Uz fgi(-)

B3I

Figure 7-31. Type lk2~ Logic Symbol

The receiver has a Strobe input to each channel {STBA and STBBZ}
and a common Strobe {STBA.B} to both channels.

Refer to Table 7-1ka Truth Table. When the voltage differential
between pins A and B {ID} is equal to or greater than #25
millivoltss output Y will be high regardless of the Strobe
inputs. If the differential input voltage {ID} is greater than
-25 millivolts but less than +25 millivolts the output Y will
be high for any Strobe input except when the Strobes are both
higha then the output is indeterminate. If the differential
input voltage is equal to or less than -25 millivoltsa the
output will be high for any Strobe input except when both the
inputs are higha then the output is low. Refer to Figure 7-32
for a logic diagram and pin assignments.
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DIFFERENTIAL STBA
or .
INPUTS {ID} STBB STBA-B OUTPUT
A-B Y
) VID > 25 mV L or L or H H
L or L H
25 mV< Vi) < 25mV L L or H H
H H INDETERMINATE
L or L H
VI]) S -25 mv L L or H H
H H L

Figure 7-32.

Table 7-1l.

Type 1k2. Truth

a0 -
Al L

h S
v

~

STBA

sTBA,B £

—

stes &

BO”%

Bl 1 s

—ZA

—ZB

Veec + = PIN 14
Vee - = PIN I3

Gnd

7
No Connection = PINS 3 &l0

Table

B32

Type lk2+1 Logic Diagram and Pin Assignments
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2el.5.2

8b81L400

Type 17k~ Dual Line Driver

The type 17b is a DTL/TTL compatible high speed dual line driver.
The driver has two independent channels with common voltage
supply and ground terminals. The 17k provides a constant output
that is switched to either of the two output terminalsa depending
upon the logic level at the two input terminals. The output can
be switched off {inhibited} by appropriate logic levels on the
inhibited inputs. Refer to Table ?7-12. Truth Table. If either
the INHA or INHB or INHA.B are lowas the output will be high

{off statel} regardless of the inputs. If an INHA or INHB and
INHA+B are higha the ZA{+} and ZB{+} outputs will be low {on
state} and the ZA{-} and ZB{-} outputs high if either or both
input are low. If both an INHA or INHB and INHA.B are high and
both the inputs are higha the ZA{+} and ZB{+} outputs will be
high and the ZA{-} and ZB{-} output low. Refer to Figure ?7-33
for a logic symbol. Refer to Figure 7-34 for a logic diagram
and pin assignments.

XMT

> o »
@

per

A0 zA(+) B

Al ZA(—)-v‘——E

-

B0 z8(-)fr—2

L

-] ZB(+)

B33

Figure 7-33. Type 17t Logic Symbol

A



Ao - a +-7‘£ZA(+)
Al L =1 127a(-)
INHA 2+ &
INHA,B 1%y
L=
INHB 3
Bo 2 a =1 /9 75(-)
Bi & 4 878(+)

Figure 7-3u.

B34

Type 17ka Logic Diagram and Pin Assignments

INHA
LOGIC INPUTS or INHA-B OUTPUTS
INHB
A B ZA{+}.ZB{+} | ZA{-3}ZB{~}
L or H L or H L L orH H H
L or H LorH|LorH L H H
L L or H H H L H
L or H L H H L H
H H H H H L
Low output represents the on state.
High output represents the off state.

Table 7-1L2.

Type 17b- Truth Table

4L81L400
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2.2 Discrete Component Circuits

221 Type AAlO Oscillator

+5VDC

RS
+5vVDC R4
OUTPUT
c2
11
L 7
3 USEC—p | :4———
|
+5V
+0.2V_ |
OUTPUT

B35

Figure 7-35. Type AALO. Schematic

This circuit consists of a unijunction relaxation oscillator. a
differentiator.: and a pulse-shaping amplifier. The quiescent
state of the circuit is with Q1 cut off and 42 conducting.
Refer to Figure 7-35. This causes the collector of 42 to be
clamped at a voltage close to ground. The RC circuit composed
of Rl Lfront panel}. Rl {logic board}s and C1 is the frequency
determining element of the oscillator.

8LALEHO0 A 7-y1



As Cl chargess a voltage is reached on the emitter of Q1 which
will fire @L. When 21 firesa €1 discharges back through the
Base 1 Emitter junction. UWhile this discharge is occurringa

a negative-going pulse of approximately 0.5 volts is formed on
Base 2. (2 and R4 differentiate the Base 2 pulse. The negative
portion of the differentiated waveform cuts off Q2. The
collector of Q2 goes to +5VDC for nominally three microseconds.

8bL81Ly00 A
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Section 8

Parts

The following parts are replaceable by the Customer Engineer and are

available from Customer Engineering Materials.

CDC PART REFERENCE
DESCRIPTION NUMBER DESIGNATOR
Capacitora .22 ufda 72407205 €3, Cy
Capacitor 9200 ufda 580184802 €L+ C2
Diodexs Gernianium 51001277
Diode~ Silicon 51007385
Display Unit. 3 Digit 59327300 DS1. DS2. DS3
Fan 58007101 Bl. B2
Indicators Light 59315704 DSY+ DSE~ DSk
Emitting Diode- {LEDZ} DS7+ D3B. DSHAa
DS10+ DS1l. DSLgz-
DSL3. DSLYy. DSL5,
DS1kL
Integrated Circuits CDC 81577500
Type 122
Motorola MC&30OP
Fairchild SLYykLkLS
ITT NC 2520
Integrated Circuita CDC 51577900
Type L2k
Motorola MC 846
Fairchild SL 946
Integrated Circuita CDC 51578100

Type 128

Motorola MC 8L2P
Fairchild SL 4L7?5
ITT NC 252k

8LALL400 C
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DESCRIPTION

CDC PART
NUMBER

REFERENCE
DESIGNATOR

Integrated Circuita CDC
Type 129

ITT MIC-993L-5D

Integrated Circuita CDC
Type 140

Texas Instruments 7400
Fairchild 9002

Integrated Circuita
CDC Type 14k

Texas Instruments 7404
Fairchild 901k

Integrated Circuita
CDC Type 1LuH

Texas Instruments 748k

Integrated Circuita
CPC Type 150/35Y4

Fairchild 9094

Ihtegrated Circuit-
CDC Type 151 /155

Fairchild 9097

Integrated Circuita
CDC Type 1k2

Texas Instruments
75107

Integrated Circuita
CDC Type 170

Fairchild 9309

Integrated Circuita
CDC Type 17k

Texas Instruments
751100

51k54400

50250600

51701480

36188200

51717000

51717100

50252900

517L1700

50252800

8kalkLynn
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DESCRIPTION

CDC PART
NUMBER

REFERENCE
DESIGNATOR

Integrated Circuita
CDC Type 189

Texas Instruments
74157
Fairchild 9322

Integrated Circuita
CDC Type 195

Fairchild 9k02

Integrated Circuita
CDC Type 240

Fairchild 9024

Integrated Circuita
CDC Type 500

Texas Instruments
74193
Fairchild 93kk

Integrated Circuita
CDC Type 502

Texas Instruments
7ula80

Integrated Circuita
CPC Type 514

Texas Instruments
74170

Integrated Circuit,
CDC Type 515

Texas Instruments
749k
Fairchild 939k

Potentiometer. with Power
Switcha 0 to 250 ohms

Power Supply Assembly

Printed Circuit Carda
LAZF

51784000

593194800

5L78L700

17184200

15105400

15104000

15104100

58045010

59327700
59329700

R/SL/ R/Se

PS1

8L8LEL00 A
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CDC PART REFERENCE
DESCRIPTION NUMBER DESIGNATOR
Printed Circuits Card 59330400
1BAF
Printed  -Circuits Card 8L81L900
2 AZF
Printed Circuita Carda 59331000
1 BCF 4
Printed Circuit Carda 59331300
1 BDF
Printed Circuit Carda 85817200
2 BAF
Printed Circuit Card- 59331900
1 BFF
Printed Circuit Card 59332200
1 BGF
Switch~Indicators Light 593L5L0Y S/DS1 thru S/DS8
Emitting Diode {LEDZ}
Switcha Pushbutton. DPDT 58046151 S1k
Switch- Rotarya. 1 Deck 5600815 S26
9 position
Switcha Rotarya 1 Deck 59327500 S1l6
24 position
Switcha Togglea SPDTA 58008503 S3 thru S7
ON=ON Sl2.s S25
Switcha Togglea SP3T 56008504 S99+ S1Y. S13
ON=NONE-ON
Switcha Togglea SP3T 58008509 S8, S10
ON=ON=ON '
Switch+ Toggles SP3T 58008505 SL4. S15
ON fmome}==0FF=O0N~={mom.Z}
Switchs Togglea DPDT 56008502 S1
ON=-ON
Timera 200 Hour 58045205 XM1
Transistora (CDC DDI 10k 51003059 @2 (1BCF)
Q3 (2BAF, 2AZF)
Transistora. T1S43 5159300 Q1 (1BCF)
Transistora 2N3414 38906100 a2 (2BAF, 2AZF)
Transistoras UniJunctiona 51569300 Q1L (2BAF, 2AZF)
2N2kY?
Transformer.s Step Down 5800700k TL

8-4 -A

8ka1Lu400




CDC PART REFERENCE
DESCRIPTION NUMBER DESIGNATOR
Rectifier, Bridge 25A 59319700 BR1, BR2
Regulator, Voltage
Type 352, LM309K 15105300 VR1 - VR3
Switch, Toggle, DP3T, 58008500 S17-S24

ON-OFF-ON

86816400 C
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