





4.3 PREVENTIVE MAINTENANCE

Preventive maintenance consists of tasks performed periodically, during operating time of the
equipment, to ensure satisfactory operation. Performance of such tasks forestalls failures induced by
progressive deterioration or minor damage, which, if not corrected, cause eventual down-time. Data
obtained during the performance of each task is recorded in a log book. Analysis of this data indicates
the rate of circuit operation deterioration and provides information for determining when components
must be replaced to prevent failure of the system.

The following mechanical checks must be performed at specified intervals determined by
operating time and operating environment. Following is a list of the periodic checks and procedures
required.

a. Clean the exterior and the interior of the equipment cabinet with a vacuum cleaner or
clean cloths moistened in nonflammable solvent.

b. Clean the air filters at the bottom of the cabinets. Remove each filter by taking out the
fan and housing (held in place by two knurled and slotted captive screws), and wash in soapy water and
dry in an oven or by spraying with compressed air. Spray each filter with Filter-Kote (Research Products
Corporation, Madison, Wisconsin).

c. Lubricate door hinges and casters with a light machine oil, wiping off excess oil.

d. Inspect all wiring and cables for cuts, breaks, fraying, wear, deterioration, kinks,
strain, and mechanical security. Tape, solder or replace any defective wiring or cable covering.

e. Inspect the following for mechanical security == switches, control knobs, lamp assem-
blies, jacks, connectors, transformers, fans, and capacitors. Tighten or replace as required.

f. Inspect all module mounting panels to assure that each module is securely seated in its
connector.

g. Inspect power supply capacitors for leaks, bulges, or discoloration. Replace any capac-
itors showing these signs of malfunction.

4.3.1 Power Supply Checks

The power-supply output checks described in Table 4-1 are performed by using a multimeter
for the output voltage measurements with the normal load connected. The oscilloscope is used to measure
the peak-to-peak ripple content on all dc outputs of the supply. The +10 and =15V supplies are not
adjustable; therefore, if the output voltage or ripple content is not within specifications, the power
supply is considered defective and troubleshooting procedures are required. Refer to engineering draw-

ing RS-B~728 for the power supply schematic.

4.4 TROUBLESHOOTING PROCEDURES
The troubleshooting procedures make use of two programs: TC-59 Control Test (MAINDEC

9A-D4AA-D) and the TC-59 Utility Program. Program descriptions of both are provided as part of the

documentation supplied with the equipment; they should be consulted for maximum troubleshooting
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efficiency. The TC-59 Control Test exercises the tape control circuits and provides error printouts.
The TC~59 Utility Program, through its pseudo commands, provides a means to expediently program tape-
control functions to exercise and test specific functions in conjunction with the DDT program. Test pro-

grams can be easily written, coded and typed in for immediate execution.

4.5 MODULE UTILIZATION
Table 4-2 contains a list of the number of modules used within the TC-59 Magnetic Tape
Control Unit.
Table 4=1 Power Supply Output Checks
Measurement Maximum
Terminals at Nominal Acceptable Output Maximum
Power Supply Output Output Current Peak-to-Peak
Output (Vde) Range (V) (A) Output Ripple (V)
Red (+) to +10 +9.5t0 11.5 7.5 0.7
Yellow (-)
Yellow (+) to -15 -14.5t0 16.5 8.5 0.4
Blue (-)

Table 4-2  Module Utilization

Number
Required Description
8 B130  3-Bit Parity Circuit
6 R0O02 Diode Gate
8 R107  Inverter
2 S107  Inverter
4 R111  Diode Gate
9 R113 Diode Gate
10 R123 Diode Gate
6 R141 Diode Gate
1 R151  Binary~to-Octal Decoder
9 R201  Flip-Flop
12 R202 Dual Flip-Flop
9 R203 Triple Flip-Flop
R205 Dual Flip-Flop
1 R601  Pulse Amplifier
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Table 4-2  Module Utilization (cont)

Number

Required Description
5 R602  Pulse Amplifier
9 R603 Pulse Amplifier
2 W005 Clamp Loads
1 W640 Pulse Amplifier
2 R002 Diode Network
3 R107  Inverter
3 R113 Diode Gate
3 R123 Diode Gate
4 S123 Diode Gate
1 R202  Dual Flip~Flop
1 R203 Triple Flip-Flop
9 R205 Dual Flip-Flop
1 R602 Pulse Amplifier
4 R603  Pulse Amplifier
4 W103 Device Selector
2 W104 Device Selector
3 W107 Device Selector
2 W640 Pulse Amplifier
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CHAPTER 5
INSTALLATION

The magnetic tape control is usually mounted in the main frame of the central processor sepa-
rate from the magnetic tape transports. Therefore, the magnetic tape transports are packed individually
and the cables connecting the transport and tape control are removed. In most cases, the interconnection
between the tape control and the associated processor remains intact, unless the tape control is located in
some place other than the main frame of the processor. There are five cables which connect to the trans-
port; they are single 9-conductor coax with W021 Connector Boards attached at each end and are approx-

imately 10 ft in length. To install the tape control unit to the tape transport, proceed as follows.

5.1 PDP-9 TO TC-59 CONNECTION

a. If the TC-59 is shipped for field installation, connect the PDP-9 cabinet to the TC-59
cabinet according to the field attachment kit instructions.

b. With all power off, connect the 30A twist-lock from the 834 Power Control in the TC-59

to its power outlet. Connect the standard 115 Vac 3-prong cable to the available outlet in the PDP-9
841A Power Control.

c. Connect the 1/O cables (7-ft W850s) to the PDP-9 and TC-59 as follows.

TC-59 Connection PDP-9 Connection
Cable 1 EF 1 and 2 AB 25 and 26
Cable 2 EF 3and 4 AB 27 and 28

d. The TC-59 834 Power Control Circuit Breaker can be turned on with the 834 Power Control
in remote selection. Do not turn on PDP-9 power.

5.2 TC-59 TO TU-20 CONNECTION
a. With the TU-20 Power Switch off, connect the 30A twist-lock to its power outlet.
b. Connect the transport cables (five 10-ft W021,/WO011 cables) as follows.

TC-59 Connection TU-20 Connection
Cable 1 AO01 C04 or D04
Cable 2 AQ2 C02 or D02
Cable 3 A03 C05 or DO5
Cable 4 BO1 C01 or DOI
Cable 5 B02 C03 or DO3

c. Turn on circuit breaker on the TU-20 841A, with the 841A in the local position.

d. Push the POWER switch on the TU-20 control panel to the ON position. The DC POWER,
RESET, and OFF LINE lamps should turn on.
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e. Turn on the PDP-9; the TC-59 power should come on with all control panel indicators off
except the write buffer.

f. At the tape transport, select unit O and put the tape at loadpoint and ON LINE.
g. The READY and 7-track indicators should come on with the write buffer off.

This completes the installation. Now run the diagnostics; TC-59 Control Test and Utility Test.
If @ malfunction occurs, refer to the maintenance chapter of this manual for guidelines to troubleshooting

this equipment.



CHAPTER 6
ENGINEERING DRAWINGS

This chapter contains the standard block schematics, circuit schematics, and engineering

drawings necessary for understanding and maintaining the TC-59 Magnetic Tape Control Unit. The

drawings are listed in the same order as they appear in the manual.

Drawing Number

D~-BS-TC59-0-1
D-BS-TC5%9-0
D-BS-TC59-0-3
D-BS-TC59-0-4
D-MU-TC59-0-5
D-BS-TC50-0-1
D-BS-TC50-0-2
D-BS-TC50-0-3
D-BS-TC50-0-4
D-IC-TC50-0-5
D-FD-TC50-0-6
D-FD-TC50-0-7
D-FD-TC50-0-8
D-FD-TC50-0-9
D-FD-TC50-0-10
E-FD-TC50-0-11
D-MU-TC50-0~13
D-IC-TC50-0-14

B130
R002
R107
S107
R111
R113

Engineering Drawings

Title

DB Register

Data I/O Control (2 sheets)
Device Selector

TC59 Bus

Module Utilization

Motion Up Counter and Writing Data
Command (2 sheets)

Data Flow (2 sheets)

Timing (2 sheets)

Indicator Connections
General Motion Timing
Write Flow

Isolated Flow Logic

General Flow Graph

. Data Flow Delay Sequence

Timing Flow
Module Utilization

Power Wiring

Module Schematics

3-Bit Parity Circuit
Diode Gate
Inverter

Inverter

Diode Gate

Diode Gate
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Module Schematics (cont.)

R123 Diode Gate
R141 Diode Gate
R151 Binary-to-Octal Decoder
R201 Flip-Flop

R202 Dual Flip-Flop
R203 Triple Flip-Flop
R205 Dual Flip-Flop
R601 Pulse Amplifier
R602 Pulse Amplifier
R603 Pulse Amplifier
WO005 Clamp Loads
W640 Pulse Amplifier
S123 Diode Gate
W103 Device Selector
w104 Device Selector
w107 Device Selector
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omecTion (0 |RIF7 A27 < S ? ENABLE MUC B s cga ! ced
427 . 3 < sToP s Ta@g' CLEAR ALL R PE= = F =
N W 1J " K o { Ko~ T e
SPACING —@fru A A —&~ N| DFx{)) e A i L N Rigp7 N D K
weo(d) ZeoR23 | por() ElRiZ3 | p o7 Y oRI13 oyt eRII® ' N cas 1RD OVER IRD OVER
All Al D3| D3} ) pE st RIIZ . .
1’ —_— D27 = = = =
= WRITING RECORD OVER Ga(n
U e NOTE:
S\7 | TRANSPORT MUST HAVE A SETTLE DOWN DELAY WHEN ANY [
BI9 MQTION CEASES THAT IS OR'D WITH TAPE UNIT READY STATUS.
’ ’ PA |y 2 THE PROGRAM INTERRUPT FLAGS MUST BE CLEARED IN B
S 2 Re#2 > WRITE LPCC CONTINUE MODE BEFORE THE PROGRAM TERMINATES THE
ie ° D23 CONTINUE MODE
P N ENABLE 20 ¢ v € WRITE OR WRI\TE E OF MM
A Lo A WRITE Lo a
B() LRl WRITE EoF. ZfRU3 4 CHAR:
028 | NE
)
2¢9 P o s crRel)  7-CHANNEL
AY
Reg2
BlE
A
R 3 7 T 6 5 f 4 3 2 | !

D-BS-TC50-0-4 Timing (Sheet 1)
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8 7 6 5 ! 4 3 [ 1
oA
5 BI&
H F CLOCK PULSE
X {
: AT o SwheEory ] __
N HJ s T s T H J H J S T s T HOJ HJ Loim ouowm s T s T s 7T T reoe M I H Y s T s T |
$ Cnapa O @ O [0 J I [ X8 G;I [ I [ NEEEXS [ ¢ R2¢2 c 0 (7] ] !
202 Reg2 i Rep2 ege e v R2P3 V R2p3
0 oas 1 ceqa Il v Dcas T N ? p3g | Pcaz ! 2 Mp | cee Lwrite ! ‘9 ! i
crar mrreEr —FolERR I 3 = EOR 2 | £ FOR 3 | | R EOR"4 | ] eor : K [ZERF ' R _|BAD TRPE R ISYNC Ech | F | enaBLE = |wRITE EOR l
o I I T L ,
CLOCK PULSE 2 K N =] _msmoss%% RECORD OVER =X READ ie%l WRITE la%] ——c%: — LS |
E - P Y E in P STROBE v EOR( i; |‘ v | o L wriTe Lrec i
, , , ] ‘ L il WRITE EOF | c
WRITE EOR 1() DATA PRESENT EOR 3() DATAPRESENT = | |
EOR(I) 0] om I LAST WORD |
WRITE
‘STROBE EOF BEGIN OPERA‘HONl |
CLEAR MTF{ EF —=d pa K - S T T T T T T T T T T T T T T -
) _g@g:ﬁ PA |+ oercc () —OE A
. g Re03 54 CHAR INTO RECORD() —@fB!!3
READ STROBE D D26 ver) o §R MOTION
J MOTiION —® v FORWARD
%J’ cLocK PulsE —X FORWARD RIET
= A26
DATA PRESENT®) - S e[ 7Y s
RIp7
A2 & PA F
= RG®3IFE—> BEGIN OPERATION
e EOR 1 () Ze[C A —1Da3
Re#3E 5 RECORD EOR 2() <@ R“;
PED) OVER D27 IRD OVERZ L
£ PR |, wP Pg ‘
RGp3 D STROBE EOF ReP2 b RECORD
cLock PuLsE 2 1) o ADS OATA
£ M
EoR 4 (1) READ STROBER WRITE EORM: 4 CHARE
S dJ. F
? WRITE
S, EOF ?
P2, W s P> v
P Rep2 > CLOCK PULSE SPACE REVESE ~ A P
556 BPT —3) D23 ; ERF () ~ A R @l R113 5 o
CLOCK i‘alta A23 2 CHANNEL "o A
- ORE=Ts orion { CRC (#) —01&‘6\2“8
R B, ()= Yer = FORWARD F e
8 ENABLE
50 NAB };?97 WRITE—=@f A N
? v . « ROD2
3 I——‘ A BiG
< o ~ Reé@B2 -
_E gJRo®2 ! 1 B " 5 CHANG
l B2 S HANGE
S mR NF u P22 K L Lesm A DIRECTION
i RI J T E FE F Sor Rl
o e #
RlsH _'-., N RECORD(1) Rig7
D £ N REP(2) M A27 o = 6D ()
ICH —CoTA /l:q oA — . CLEAR MTF+EF Ev i |R6¢2 U
A ) IR113 RII3 0 P S . = Az
R As0)—95h3 R84 (09— B27 R o/; @ = ENTERING RECORD()EL =
RYp (@) — ? g J R
3 o %0 0%
RB:78 282 [DiRECTION =
- ¥ CLEAR F
K S o/
P U MT60
7 cHAmEL Lo A SA| 9oy D [F Ril3
R 4/3(9) ~—e{RII3 |R g/ (1) -RaiRI13 EQRI3 Horran 2 RV
827 | 74 B27|RYs—E@RIS | 7cHameL TSR MOTION _MOTION
B28 | R 4/5() }g?g FORWARD FORWARD
e 3 7 T 6 ° f ! 1 ’ L ’ | 1

D-BS-TC50-0-4 Timing (Sheet 2)
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7 | l 4 | 3 2] 1
D
wol1g weea3 w@Ig  wWees woig wpasl wgie wga3 wgigs  wegas
AP di B3¢ Je A3 43 B 3¢ J4 A32 Js
(A ) 2) N (a) (a) ) N ERROR  (7) (V)
A Il
DBo()—@e . B2 ) —#ﬁ . CRC 1() - : T —ot . FLAG(U—‘% .
0B 1) —ef 8 3 Az ) —f? S CRC2()—® 8 : T20) —e|e s LATERAL ﬁrﬁ ;
P c c c c c c c PARITY ERROR() | ¢ T
DB2()—ee ° 8u() —ee . CRC3(1) —@ e . T3(1) —ee . LPCC+D @ @ . L
D D D D D D D D ®EAD/ D S
DB 3()—es o s () —ee o CRC.Al)—® ¢ o TA4) . *!  comPARe eRrORT® ® .
E £ E E £ E E E : W e R
Dscuu—.—q;_ . 2/ ) —e . .cgcsu)—d; ; TE) —d}-_ . ILLE’GAL(I)—Q_;_ ;
F F F F
DB 5(|)—0;i ; Y7 ———01: ]: cRcG(\)-—‘; l: TG() —0; ': ‘BAD TAPE (|)-—0]: ;
DRGl)—® ® . WPRI) —e o . CRCT) —ele . T —afe . EGF () —ai o .
J N J J J o J J M
DER7Z() - e . S0 . ﬁ CRCEU) —@ o N T8{) —ele ° DATA LATE (1) @ o .
ECOQRD LENGTH K!
DEB) e § % () ———q}ﬁ b CRC o) —o® 5 os £ R ?NCD;REE.CIH)_‘° :
L L o ’ L
DBO()-e e ; R B/ (1)) —® 0 AIA.- LPCC @) —0; : CMB) —e :0; s 140 ——0_';‘ C
M M M ] M
DRIGL-@ * Y F?A/sﬂ)—ﬂ‘ . LPCCI() —@| ® . CMI()—ee ° MTF (I} —l e S
A N N N T
DB 1H{)-@ % hi R84 (—e e '2 LPCCal)y—e E '! CM2() —eoe l: ERE{) —ee .
P P p P P P e P P s
DB 2@ e 4 R¥5()—efe g LPCC3()—e o . CONTINUE()—} ® . cM3() —e e °
R R R R R R R R R R
DBI13(l-o ¢ . RZ,0)—ee . LPCCA(N—@ ¢ . TMG()—el e . cMm4 () ~41L; .
- P
DB 14 (|)—o?r § Rl () ——‘E 'Sn“ LPCCS5 () —& % ?_ ‘TM 7(1)—0-‘3 2 CM2() —eofe .
T T T I N
DBIS()e e o RBP(l) —®f e . LPCCe )@ ¢ . TME() e . 7 CHANNEL—e @ .
U 5} n v ] u v u v] U m
DB 16 (1)@ ® . RY ) —ele ° LPCC7ZU)—® o . cMm IO(I)—‘:/ ¢| DATA PRESENT(}-@ e . [e—
v v v 3 v % v
DB 17 e & L] B_O/o(])—-‘ . \OI LPCCB() @ e ! ”CM,“U.)—ﬂ * (] TAFPE UNIT—@| @ l.'
READY
\_/ W, N\ . W, U U \_/ U U
wea3
Je
B
A
o e 7 6 h 1 3 2 1
D-IC-TC50-0-5 Indicator Connections
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7 6 5 d 4 3 | 2 | ]
/1S : POWR
MTCR ,LTCR. ! CLEAR
60:0)
YES D
LOAD COMMAND REGISTER AL FLAGS )
(UNIT DENSITY FUNCTION) REGISTERS
mTLC AC=CM STATES ARE
CLEARED
S
MTTR
TUR | o LcM TAPE CONTROL
BUSY
YES
SET GO IF LOAD AC-© CHECK IF
MTGO FUNCTION 'Z'/\Eéw:z;—fr) FUNCTION
IS LEGAL FIELD (FDP-8) IS LEGAL
C
SET
ERROR
FLAG 1
co(l)
SETS TAPE MOVE AND CM4 (1)
SET'S (1) FUNCTION (TaPE SELECTS €
("RANSPORT) TRANSPORT) 7CHANNEL
)
WRITING ENABLES
. E — @SCTS isT DE X (1) —»
WRIT SATA FLAG ) Mue
N
o IRD OVER
SEE ISOLATED FLow ¥#2
800 BPIL
BREAK CLOCK FROM \L \I/ \L ‘L
CYCLE SELECTED T REGISTER CLEAR’S CLEAR'S 6O
(s cYcLE) TRANSPORT T 1 =ty CLEARS be-o  [STOP —#f IF STOP s |=<(af SUM
€ PRESENT D TING
SELAY 30TH MUC 315T MUC 32 ND MUC
— @ PUL
TRANSFERRES @) SE PULSE PULSE B
CONTINVE (1) - v
1l 1§ 1 [—— RE WIND BEGIN
STROBE SET'S DELAY OPERATION
SETS DELAY
SYNG DELAY INTO [TRANSFERREY DOWN COUNT —
T REGISTER 0 TREGSTER SET'S RESET
= {I G0 (@
% TRANSMISSON b 0 co @
ACCOMPLISHED ON ENABLES %
RB LINES MOTO N DELAY
TRANSPORT
A
e 7 6 5 ) 4 3 2 | ]

D-FD-TC50-0-6 General Motion Timing
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8 7 B 6 } 4 3 2 | 1
BEGIN OPERATION
% POPS8 |PDPO
< leep
D 7 TRACK 2 3 . SETS WRITE WRITE SETS D
WRITE ——8 vianie o EoF —® SYNC
| 9 TRACK | 2 EOF () RESET SYNC EOF
[
CLOCK __)(l\
cLock PULSE
PULSE SUM \I/
WP SET
] WRITE |
EOR ()
] EOR | EOR2
{ . WRITE _ g/ RECORD CLOCK __ |icounTs 4
EOF DATA PULSE ™ |cHaR
CHARACTER CRC SPACES)
COUNT BUFFER c
C * 4 CHAR c
] . v l
v CORD DATA o hf
ASSEMBLES RECORD WRITES 178 | WRITES SET
DATA __ g WORD INTO TO TRANSPORT CHARACTER [ ¥ EoR MARK CRC (1)
BUFFE
UFFER e haracTERs v 7CHANNEL T
(PoP-& DBP—> CRC CHARACTER WCo (0 2 CHANNEL
DBl PDP 9 WRITE = ° 4
DB @->DB 17) BUFFER {520 wre] l WRITE
_ S LINES ' LPce
=> wce() LAST CLEARS 8CHAR —
{To TRANSPORT) WORD WRITE SPACING (9
E OR(@\ TRACK FOR-
WRITING TRACH
®* se7 oF
WRI\TE BUFFER
l ’ (B LINES)
e
CyeLe —  PARITY
B (3 CYCLE) CIRCUIT ENABLE (@)
WPB
> ) WRVTE
E(g;ABLE | FORCRC FOR DATA
WRITE |B
ENRABLE (1)
cac1 cM3
o W
A A
DEC FORM NO
e 8 7 6 r 4 3 | 1

D-FD-TC50-0-7 Write Flow
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7 6 5 ) 4 [ 3 | 2 1
SHUT DOWN F2
*4 DATA LATE
# | CLOCK - PULSE SPACING
J SPACING
I T 1] '
+1 D.E
D Weol EOF () __L D
EOT DE-X (I
CRYSTAL CLOCK 2 }
IN TAPE TRANSPORT DATA
| FLAG (1)
556 BPI 800 BP!I SToP L
CLOCK CLOCK
@ IRD- OVER STROBE *
LAT BREAK
DATA LATE /o
] 556 SUM J& 800 200 CLEAR GO - CYCLE
: OR 800 A :
STRACK e
COMPUIMENT Al @ C ONTINUE C8)
l :l, wP
SUM E€SET
READ RDA:_
B Bl BOT RESET PULSE c A
#(.OMPUMENﬂ GO () LAG (@)
SPACE {
¢ clock A\ REVERSE STop ( L c
SuM NEXT CHARACTER SET’S
PULSE A\ ENABLE 200 STRoO BE WITHOUT PREVIOUS | paTa
DEL AY ONE TRANSFERRED)
LATE())
- SumM ERROR
3 ILLEGAL ~ERROR FLAG
SETS SETS
MTF (1) ERROR
(JO® DONE) FLAG (1)
- MT GO
\L STROBE ILLEGAL 7 [e—
’— cCMa
GO (B 4 800 WRITING BOT
TUR v SCH WL MOTION l
FORWARD
PROGRAM SET'S CONTINUE
INTERUPT IF THE DIRECTION
IS THE 3AME
B
Lem SET'S
ILLEGAL(Y MTSF CONTINUE IN
PROGRAM MTGO GO
Go()) MTF ()
SET'S MTFQ) ] B
ERROR
FLAG (D MTRS . SEND
—_— /F —
STATUS REAL ERRORS
PARITY )
BE%TT BAD TAPE ‘
For DATA LATE
READ/COMPARE MTAF
RECORD LENGTH
A
DEC FORM NO.
oR5 100 8 7 6 5 1 4 3 Tﬁ 2 ]

, ]

D-FD-TC50-0-8 Isolated Flow Logic
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7 1 6 5 l 4 3 l
FROM TAPE
GENERAL
FLOW
GRAPH
READ BUFFER (IN TAPE
TRANSPORT) (OUT PUT)
| (2 LiNES) MAX IRD ~ OVER
' CLEAR
TO CONTROL =< D
(RB@ -+ 7, RBP) )
READ PARITY CIRCUIT Eor i
i
DETECTION ALLOWS
DATA TO BE
. ] DETECTED
¥ IN TRANS-
READ PARITY = ODD ‘RB=17g pom;
READ (FROM TRANSPORT)
SKEW
OVER
READ STROBE
MOTION . DATA N
ERF (@) RE'S (1) @9——_ , @ DATA
F
ORWARD PR PRESENT ()
: (oo
RF (@)
DATA ENTERING Lpce READ OR @
ECH) PRESENT RECORD @-8) READ ‘;i’;g/iig' weo @
\ -
a ¢ FULSE ERF (@) @
SPACE CHARACTER READ C
REVERSE PARVTY
CLOCK COUNT SET'S LATERAL oDD SET’S RECORD) READ OR RESET
PULSE PARITY (1) LENGTH READ/COM~ E OF ()
l FRROR INCORRECT. (1) PARE
RESET COUNT \NTO
EORT (@) EOR3 (1) RECORD ASSEMBLES EVEN PARITY
EOR4 (%) EOR & (1) " f E\aéNLoB
s SUM ) ERF
D)
weo (1) SUM
EOR4W) SPACE 'REVERSE SETS N
CLOCK BAD €
PULSE MISSING READ TAPE ()
RECORD OVER >2 STROBE 43
M M
SETS SETS SPACING
ERF () DE=()) weo () OR CC* 0
+1—>DF, RESETS "READING RESETS RESETS
GO TO GENERAL RECORD COUNT] ENTERING SET INTO DATA -
MOTION TIMING OR ODD CHAR RECORD (@) D.F RECORD (@) PRESENT(@)
P— '
: READ COMPARE INHIBIT
EscE\_AEK DATA +]|= DF
(3 CYCLE) BMB->DB BUFFER
() B
s NO SET READ/
I | COMPARE
e INHIBIT+1=2CA ERROR (1)
1F SPACING
PACIN vEs
DO NOTHING
TRANSFERMN'(READ + SPACE)
TRANSFER'OUT(WR\TE~READ/COMPARE)
A

1

DEC FORM NO.
DRD 100

2

D-FD-TC50-0-9 General Flow Grc:ph
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4 3 | 2 1
DELAY SEQUENCE
TRANSPORT INITIAL NUMBER IN TIMING BUFFER (7CHANNEL) OCTAL
WRITE START WRITE WRITING WRITE WRIT & WRITE ORWRITE| WRITE START
D TYPE (BoT) STOP START FORWARD REVERSE |EOF START |FROM BOT OR
(DONE INTCS0f STOP STOP FROM BOT WRITE EOF
co4
TUzo o4 [efels) [eXe) USUALLY- oy 3ha Lah
ST ‘s
DATA FLOW (/RITE STOP iNTeso) N Tes0)
JU72 oot
TRANS PORT TRANSPORT
— READ BUFFER TUXX
WRITE BUFFER RB/, — R 9
WRITE READ
IWRITE EOF] READ/
w PR CRE COMPARE]
(9 BITS) 6OR&
L BIT
WRITE BUFFER (B —0/) T RAN= READ
(TAPE CONTROL) 6 ORS PARITY
C BIT ASSEMBLY SFER C
WRITE
~N
WRITE
[ — DATA BUFFER
PARITY
I : T T
— X X' X X xIx x X
READ WRITE T\ |Te |T3|Ta|TS|Te|T7|TE [
READ/ MSE| LSB|
COMPARE
N
MEMORY BUFFER
o oP Y %Y S Y B
RB (POSITION)
B
B
A A
S s 7 6 5 T 4 3 T

D-FD-TC50-0-10 Data Flow Delay Sequence
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7 | § 5 ! 4 | 3 2 T 1
NOTE:
. THE READ WEAD \S O.3'BEHIND
SET TAPE FUNCTION __U'\__—IMS THE WRITE HEAD (7 TRACK)
I, THE READ HWEAD wiLL DETECT
Go D"‘-——[

I
MTeR  —I1
Lo 3KiY U

DATA = 6MS (AT 451RS) AFTER
WRITING THE FIRST CHARACTER.
2 THE FLOW OF EVENTS BELOW
OCCUR FOR ALL FUNCTIONS
EXCEPT REWIND AND CONTINUE-

—

T DENSITY, COMMAND .
MTLS [1_UNYT DENSITY, C MODE
TAPE UNIT READY NO ——
YES
O S | R —
MTeo @ —
= f"——p-—sTART DELAY ——————
ENARLE  MUC — —
307 32ND
64 THN)
800 BPI CLOCK N N S | S— FljULsELJ L, [ et THN
MUC PULSE nn il
DELAY SYNC @
f [
STROBE DELAY i
DELAY TRANSFERRED & S
i 32-860 BP1
DOWN COUNT D:I
'RD OVER I
BEGIN OPERATION N
WRITE ENRBLE ¢ ¥ WRITE 15 SELECTED |
i —-‘I I +oep
DEPENDS ON DENSITY \
crock pulse  —JL T TH T ' nnann o ,nnaaniannn.
WP-RECORD DATA [_‘ I_‘ l_.l l_l ‘_J I_/,__
CC(PDPB) @ — L [—ﬁ [ T
| ()
DATA FLAG U S e
I TrRanSMITTS FiRST woRD To N(WORDS)
§ DB WHEN WRITANG
WCO V UL
wco ¢ — | —
i
LAST WORD 1T
WRITE EOR L 4CH —
EOR 1 |
EOR 2 _
4 CHAR I
WRITE LPCC n
/\.PCC
1
READ STROBE —. 9
IR, o saone
DATA PRESENY §e— | e
\ . SPACE REVERSE
ENTERING RECORD & | o
| S
INTO RECORD # ’—L——-—s P
i
CLOCK PULSE J'ULJUL:J'Lﬂ_ﬂ_;,_IL_JLﬂ,ﬂ_FLﬂ__,ﬁ___
EOR S § o1 LI T
1
EOR 4 @ 7/
!
RECORD OVER I
ERF 8, 1
DEx &, e SHUT DOWN DELAY_———
ENABLE MuC. I
(SEE EVENTS THAT FOLLOW ENABLE MUC ABOVE) n
IRD OVER —— JOB DONE.
MTF L_n'/
MTSF I
I/0 SKIP — N d
MTAF L
L
= T 7 6 5 4 [ 3 2 1

E-TD-TC50-0-11 Timing Flow
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I 2 3,4,5,6 7,08 9,10 11 12,13 ,14 15,16 17,18 ,19,20,2! 22,23,24,25,26,27,28,29 30,31 32,33,34,35,36 37 ,38,39,40,41 42 ,43 44
fgm vgm Wizl (5795 (o2 [REAI [Reaz [R6D2 |m‘7_aznz Riz3_|Rep3 |R113_[RidT | Rid1 | Ri&T _[RT&T RV | Ridi | A2a7 | REB2_|RIil T?na R::a R}:S RiB7_|RIg7 ;&lg\{ ¥alR [ WI16 |¥@ie
PACE
B/2(1y "kev [ | LAT, 209 _— -OR write |PRITYEeRc
. PARITY RECORD - BEAD 4 reaL eor 4% o | 0_ ERRGR
4/3(1) 556 ; inkappapiel 70 DBA(1){ CRC | ERR
D U eraok | wp | oara ["EOCB) STROBE B/2(8) [A/3(8) | 8/4(8)] 4/5(0)| /8 (VI | e | oiear | sTROBE FBP SN | ERF |EOF _ 5
R8/4(1)| ECT 880 s ] PARITY EOF R/SE DATA 0 1€ (FLag
< — 4 —_
s # | ALL ) STOP pa17(1)| 0
ARMU)“_ REPORT G0 (g) |STRCBE T8O 3 TO ) TD PRESNT 80O M M
CONT | 1 _liiecal|DATA CRC  M3(1)
R/6(D) REW |Tur | T @ . DELAY [ WRITE W ENBU) sty |[a
R1/7(1) E ()| stroBE RB/1(1 ILLEGA - — DELAY | CHG 5 5 | STROBE A
1CH A C R € |pecomn PARITY TRANSH > 1 ] pqe STOP tPCe 9
= RECORD SYNC — FERREQ DIA STROBE] LA ) |EgF(1
RBP(1) | clock M |ipcoe (WTFCD LENGTH £OF MoT IO ' o
RO/0(1) ¢ FORWARD{EOF T
RO/1(1) 888 INCOR- j EOF RRORMyRITE I e 4 LPeC
C1OCK £oT P oR DATE STROSE |1 ST
— RD/0(1)SLROVER r 175 FLAG %‘5 LATE LLEGAL CRC[CHAR 8(1)
%71 ‘:nglmn RI13 [S197 [R@A2 |Rzgs |Repa | RAP? | RGPS |R111 |S6g3 |Reg3 | RAA? [RI11 |mapy [RI13 |We4# | S197 | a5 |[magi [ReP3 [R123 JRI23 [R1z3 | Ragz [AI1S [AIT3 Wale |wals
TIMING DELAY |STROBE SET RO N | IMe B/2(1)
B/2(8) | "pyry HOVE DATA |LLEGAL 800 | peLay |SYNC |peiay Tapg [SELE [TCRC cM3 ¢ 6 EOF | EOF
WRITE SET lop I 12473 § 1] N
A/3(B) [SELE I— L e w4 LR S — FUNCT TUR @ Twep OLR | | /3(1)
EOF SEL1
8/4(8) |sELT BIFFERS | Ro | EOR T s b N WL. M EoR3| | EOF 8/4(1) | TI(D)
START 17g : s STRoBE |CONT+ EOF 4 A ‘
B 4/5(8) [sEL2 L SsTOPL — - 556 SBUNT e SEL2  [B/9(g) gQE o5 08) 70 T |gral , 4/5(1)| T0
" TaPE ERROR | DATA READ 80 loLock RECORD SE N START LM/3(D) SENT i |LATERAL 2/6(1){18(1) B
2/6(8) lyove R L _{DATA |DEL L ;
M NI, FLAG | FLAG £) DOMN PELAY | 8/4(8) : N ™ o |PARITY Ragsi
17108 | STARY | 0 eReor | | _| puLsE | cPeM PULSE |- FENABLEL &/5UD |y |> DF = wea(1y[CME '
Ie sTap SPACE ENAB- B 2/50) CHT(8) s i Rty () C
WRITE [WRITE REVERSE COUNT | ¢ onge| € 12 /1(8) TAPE IV RA/3 | T0
|PaRITY JLPCC. READ | go 200 Tom : FUNCT.| | |Tg RB/4
8/1(8) [ENABLE DELAY 2R 21 CLEAR lcus(a) - R4/S | outy
entbie [cano ] oaTa [COHEAREILLEGAL STROBEIEOF = 1y MC |srope| ]IRR i : 8/8(8) aTE T R/ n
TAP% ERRIR STROBE U WRITINGTC59 RPB Y
2/ FLAG LSE | DELAY OVER RBP
/8B leyner. NTF ERROR TC-59 EF RR/1(1
| 2,3 4 5 6,7 8 9,10 1l 213,14 15,16 17,18 ;19 ,20,21 (22,23 ;24,25 26,27 ,28 29,30,31 32,33 ,34,35,36,37,38;32 40,41 42,43 ,44
R205 | R265 | RZB5 |Regs |Rgp2 |5187 | RiB7_|Gi@7 |R2p2 |R2g1 [R2B1 | R2ZB1 | RoB1_|RZBI1 |R2E1 |R2T | R2A1 | RZA1 | Ri23 |Ri23 |Ri23 |R123 | Rop7 | R2P2 |Rop2_|RPA2_ | R2@3 | RigT_|Rii3 | Rg2 |Rop2 _|Rz@2 )
TUR 18/1(8) ENTER- [PARITY | PARITY
—> . 1/1¢1) B/1C1) GRC 4 |CRC 4 |CRC 7 e EBROR | coeer | pipec- «—
i o< T T T recorn [ OF TION
IRp |BOT |2/BC1) B/BCT) /8(B) EOR- | EOR- |WRITE D CoMP
T2 |6 | T8 LAT. WuC  |uc
- EOT  |4/5(1) REWIND A 1 3 |ENABLE | Nt :32“ PARITY . s
C ] CRC 5 [CRC 5 | CRC 7|8/1(8) —
WL |s/a() | Arau GRC 1 |CRC 2 |CRC 3 ERC 4 |CRC S [CRC 6 [CRG7 [ORC S |CRC S  + -+ RECORD i C
R m
EOR- |EOR- [WRITE 1
rewino M3 owwn. | pe. o ki SPAC- | 10N
T1 3 15 17 U WRITE | Oc CcRC 6 |cRe 6 |B/1B) (B/1(D) | B 2 4 EOR c c
B - —cuamel> 2" | eoF L - i B
ERROR : 2 4
!g?izn JCI‘E(I) FLAG(1) B/8(8) |8/8(8) TAPE D COMR!
RIB]__ | WBA5 | RZ§3 [ R2p5 [RZps |R2P5 | R2p5 | B3P 'W'mu—w—rm—"rm—w T | 8138 BT (W2PT [Rzas |Rz83 | R2p3 |R1i3_|RisT [Ri13 REPS | R6B3_ | R6B3 |R11a_|R111__| RBBZ | R2p3_|Ri13_ | ReB2
% B
RB/2(1)RB/2(1) 1ST
acry CHARS TR 200 RECORD BEGIN | CLEAR [;4A RECORD OKTA | srap
Rh/a(RRALLY 17, Mg | CM3 [CHE |CHO MRITE HAR - S I e
2 Rass(1) OVER | GRER. |60 | pepgpp|DATA B
— 2/6(1) LPCC
R/4(1)RREE LRCCE | LPCC2 | LPCC4 |LPCCB EOT  {rconen| 599 poppon [ P LPCC 5
Dl READ | READ |READ |READ [ WP [wP [wp |w tM 6 1 |1Ro- |“anp . D
— LATERAL oVER enaBLE[200 | =8 ILLEGAL
PARITY RARITY PARITY PARITY [PARITY| (1) | <1y | (1) |¢1) fcM1 jema |cu7 |cwrg|REW T8 18pg/ oF DATA e ERRal L |
EM 8 PRESENT_MUC L
R2/6(1) crea ERROR 0DD opp anp i) 200 — - DELAY
— BaT oara | CLOCK BAD .
o1/ CRCS LACC1 LPCC3 | LPCCS |LPCCY | __|PULSE |cLGCK | DOWN |4 TAPE |MOTION RECORD RACK
T i - SYNC
—— tRo CM 2 [CM5 |CWB [CM 11 ;g T b RESENT POLSE | COUNT | CHAR gjgf ;“Am; WOTION |LENGTH | oo
= | FUNGT. ERROR FoR\vAquggg¥- PULSE
A A
DEC FORM NO.
DRD 105 8 7 6 5 T 4 3 l 2 I 1

D-MU-TC50-0-13 Module Utilization
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6 5 { 4 3 2 | 1
[ 1™ o . nnEnn]
———i (] (] [ O INDICATOR D
| _— TeaneL
nn IR L] L]
inny [T7  [1J O
™
atA HPV -5V -5V B
TA'R l l X | l GND l I FiX | | VAR | | —
C
728
PS
L gV Hev -\5V -5V ]
wr| T TR [T s TEY LT VAR '1 > Loelc
—15V ] com Hgv ] | p
[ -
2
< |
RED/WHT
/_ TWP -
L4 #la AWG -
| -
A g -
834 éfH_EFX 2
PC - gg
Hev 1PV 6ND | | -5 Y -5V - 2
I 11 ! I
VAR FAX Fix VAR i
ol
]
» .
115 VAC rO | 1 3
iN Lo ; B
6
-/
To Zowsn Va
TURN ON -
vl
BLK
BLU
A
W 6 T 5 T 4 3 -" T

D-IC-TC50-0-14 Power Wiring
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D3 o4 jos 8 D10
Q3 (%)
[pEC2894-18 [DEC2694 1B
SRI2 RIE R23
37800 7,500 < 7,500
]" OA+IOV(A)
Oc oND
Y 3 D22
S | IMolleo| 1, 3 e e
> MFD g MFD © Sio% Jiox 7 21
D-662
0
SR b2 D7 > :
L A *: Sh 662
0% 0%
DI9
D-662
Dis
2z Kb! e D-662
€ DEC3009A b DEC3009A DI7
D-6
our Q4 ouT"*o- 62
SDA-
(] D6 SRz 3
< RS 8 [Ri0 >RI3 21,600 SRe4 rey SR2e
21,800 1,500 A 31,000 :,l.oooI ".,5001 1,000 1000 $ 1,000
i3 {6
. . . 0B-15V
. 22V
UNLESS OTHERWISE INDICATED:

RESISTORS ARE 1/4W, 5%

DIODES ARE D664 I -

B130 3 Bit Parity Circuit

DIo
DO
D664 or
D5
EO
D664
D9
HO
4
D66 oK
D4
JOr
D664
D8
LO-
D664
ON
D3
MO
D664
o7
PO P
D664
-Os
D2
RO
D664
D6
TO
D664
-Ov
D
uo-
D664

|--v.-.x.._:x....=>

R0O02 Diode Gate
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|
;I —O A(HI0V)
Ri R2 R3 R4 RS %RG | R7 ]
100,000 100, 000 100,000 100,000 100,000 100,000 I 100,000 |
I — ——
- +—Oc (D)
1
1 : o8 |
a2 < a3 o4 Qs )98 | g a7 D662 |
[ |
L/ I -]
i _ D662 |
[ ] )
i
FO e LO- NO- RO—¢— | :Tcﬁ ' Bl
os ve gk ! b7 P
Koz Ao Xos X aE 7 ¥ R
N ¥ beez
) . o tlowatam 1 | "
R8 D12 f o3 RIO Di4 Rit 015 R12 i3 1 Ria 1 RIS
7,500 1!D662 300 Yosez $7500 Woeez 7300 Woesz 27500 Woesz $7500 | Woesz 78001 I gts00 '
I [}
| |
I 1
1 I
: % ' L-0B(-15v)
]
Di8 RIE D19 RI7 D20 ZRI® D21 QRI9 D22 R20 H R22 | 1
vesz 15000 ¥ beez gis,000 W oesz $15,000 W neez is,000 W oes2 < 15,000 i 15,000, L
] 1
]
,,,,, — [ — 4 [ S— P S— ! !
_____ -
o028 &oze Kon D2e (71}
UNLESS OTHERWISE INDICATED
RESISTORS ARE I/4W, 5%
DIODES ARE D-664
TRANSISTORS ARE DEC 36398
PRINTED  CIRCUIT REV. FOR
DGL BOARD IS SIA
:
!:::::::f:t:::::?:ﬂ
R107 Inverter
- . . O A+10V(A)
%RI %nz §R3 §R4
100,000 100000 100,000 5 100,000
-
L 4 i OC GND
QI 02 Q3 04 !
4 4 |
]
i
o H
00— F O—¢ 40— LO—4 i H
DI D2 D3 04 o7 ! on |
[ p-g62!
. D 48 I
F———>3 f |
D3 S D2 Dls ! | '
¥D-662 éﬂe D-662 SR9 D-662 SRIO D-662 SRIt H | SRiS !
3,000 3,000 3,000 3,000 : y Si1,500 :
| Vb |
2: e e LELY
- '
wos_ SRe D19 SRI7 D20  SRI8 D2l SRI9 | | STRATE |
662 915,000 ¥D-662 $15000 ¥D-662 S15000 D662 $15000 ! S J
‘ i
J
y Vri D26 D27 D28
Q
E H K M
UNLESS OTHERWISE INDICATE D:

RESISTORS ARE

174 W;5%

DIODES ARE D-664
TRANSISTORS ARE DEC 3639
PRINTED CIRCUIT REV. FOR

DGL BOARD IS SIA

USE THE ETCH BOARD OF THE RIO7

T ow oA e e

S107

Inverter
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O A+ 10VIA)
r——==== ul
— L-Oc GND
2 [}
| |
! |
Ly 019 |
Q2 i ¥ p-ee2 |
DEC 3639 DEC 3639 ! \
''& 0. |
| ¥ o-ee2;
| |
deoai lor !
To ! D-862 |
o7 DI2 MFD ! I
D-664 D-664 i |
R b | o018
oe [ ot | ¥ o662
D-664 10 D-664 I8 | |
L oM 0-664 s —or D-664 ! i
i [ !
: 4 v I
! Boo  $5%00 Moo 33500 | S,
E % %S'ﬁ % %s‘* | S5% !
! ¢ s — — —~OB- 1BV
L EXAMPLE DGL2 j | -3V :
e !STRATE
STRATE
UNLESS OTHERWISE INDICATED:
RESISTORS ARE 1/4W; 5%
PRINTED CIRCUIT REV. FOR
DGL BOARD IS SIB
[T::::T:f:f::f::f::
R111 Diode Gate
-
—y ¢ —O 8-18V
>
%nz SRi4
15,000 18,000
Da P n
D664 D6 D8 D664 027 D28
o H L
Q2 Q4 5
D3 DEC36398  DI3 DEC36398 D25 RIS DEC3639B
DE64 D664 D664 26000
!
E Jy
O Aslov
s
IS DI7
T
al DIt
DEC3639B ,0l,
R u
-0 € GND

UNLESS OTHERWISE INDICATED:
RESISTORS ARE I/4W,5%
DIODES ARE 0662

Tzzooozesoyzooced]

R113 Diode Gate
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-Q A +10V (A)

R 2 R 8 R 1l R4 R 17
100,000 100,000 100,000 100,000 100,000 100000
0 ¢ GND
020
D-662
u
oI9
D-682
olg
b §—oOr s
ory
SRI3
15,000
-0 B -15v
UNLESS OTHERWISE INDICATED:
TRANSISTORS ARE DEC 3639
RESISTORS ARE 1/4W,5%
DIODES ARE D-664 USE THE ETCH BOARD OF WiOl
R123 Diode Gate
—OA +10V (A)
[\73] RO RI0
Fo A e $27,000 100,000
» R7 1% 10%
oig
Ho— P 15,000 »> -0 ¢ eND
oIt 020 022 al Q2
Jo »! ) ) DEC30098 DEC36398
Lgl R6 . T
10 Des2
Ko B 15000 o Yoz
MFD
Do DIp
» @ D23 >
LO- i " ¢ ¥ osee
08
MO——Pp—— 18,000 P
D24
07 olg
NO P ¢ 0662 2an RO
o8 R4 S$1,800 7,600
po— P 15000
s DI7
RO B [P
g R3 |
D4
so—p—— 18,000
03 I8
TO- »l (V)
o R2
D2
uo——N—_—. 15,000
DI oI5
Wl
VO P} il ¢
LA -
UNLESS OTHERWISE INDICATED: 15,000 o8-8y
RESISTORS ARE 1/4W, 8%
DIODES ARE D664
I LT TIIIINTIILIIEY
R141 Diode Gate
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—QA+HIOV(A)

RI R2 R3 R4 RS R6 R7 |Roeo 000
100,000 100,000 100,000 100,000 100,000 100,000 100,000 " oo
a P p » p———O C GND
Q4 Qs Q6 Q7
3 (o4 .@h—o 5 & gb—o 2
R S T g
[ cl
i LF.m
MFC
D28 D29 30| 031
R2| R22 R23 R24
7,500 7500, 7500 7,500,
R25
D49 050 D5I y 052 1,500
D-663 D-663 D-662 [D-662)
—QB -15v
RS9 Ri4 RIS RIE
18,000 03713:000 D3s! 3000, pag %000 D40
D-662 D-662 D-662 D-662
o3 Joie fos Jois oz foie jois [o2o b2 fo2z [p23 [pes
L
2O
K0 O
2& Ft;l O
EoO UNLESS OTHERWISE INDICATED
o RESISTORS ARE /4 W; 5%
22FF! O DIODES _ARE D-664
JoOr TRANSISTORS ARE DEC 3639B
RT5T  Binary-to~-Octal Decoder
-OA+IOV(A)
C GND
o RS - -
100,000
40 Dal D42 y YLt ?D‘M D 4! 046 D47 D48 D49,
H P S u
4 D8 DiO 22 24 p27 29 D32 D34
03 08 09 DIl D23 025 D28 D30 D33
b F $—DH—p—ie—o » R 3Dl ——{4—OT b
cl ce c3 c4 cs
9P 10 - 0 ird
K
| LA} b7 LAY LAY D26 LAY D31 LY
g g
O
[ 20
joutPUT
RI > R2 R3 >R4 >R6 R7 QRS >R9 >Rl RI2 > RI3 >Ri4 dRI5 RI6 RI7
15,000 Q 15000 15,000 Q15,000 18,000 4,700 94,700 915,000 15,000 Q15,000 15,000 15,000 15000 Q15000 1500
13 & —& > * -+ ® > O B-15V
UNLESS OTHERWISE INDICATED:
RESISTORS ARE 1/4W;5%
CAPACITORS ARE MMFD
DIODES ARE D-664
I_TTCZIT??T'TIT?':T:T
R201 Flip-Flop
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UNLESS OTHERWISE INDICATED:
RESISTORS ARE 1/4W35%
CAPACITORS ARE_MMFD

DIODES E D-664
TRANSISTORS ARE DEC 3639C

R203 Triple Flip~-Flop

6-52

D43 Da4 D45 D47 D48
E L 13 v
Ria T —OA +I0V
1000009 p16 D2s 100,000 |oo.ooo!! D35
Q3 04 e———OC GND
DEC{3639¢
ol ci oIS ¢z DI9 ; D34 ca a2
D — 4 ¢ YO« —i¢ ¢ {6 0-662
100 j 14 100 33 100
03 3—352 o8 D20 D-662 p37 038 pai
» 'o-662 1% N 832, 1t tg—ou 0-662
0 7 030 5oir 040
D-662
D2
J 15,000 15 000 o 02 15,000 036 cs |
i . o ; 5 o w039
Ri R2 R9 RIO Rl RI2 RIS RIE RI9 rz2o M
15000 %5.000 07 4 700 o2 %s,ooo 15,000 gns.ooo §|5.000 028§ 4,700 <4,700 ]koz: %i&ooo %.5,000 D-862
- - 08-15V
» R2I
. Lt}
oSl l D52 1,500
M
UNLESS OTHERWISE INDICATED:
RESISTORS ARE |/4W; 5%
CAPACITORS ARE MMFD
DIODES ARE D-664
[???TT?ZT:TTTT?ITZI
R202 Dual Flip~Flop
Da7 D48 Dag 050 D51 D52
J H P N v u
A+IOV (A)
R2 §R6 RIO Ri4 R18 R22 * &
100,000 100,000 ¥oi1 Vo4 D2s D28 100,000 1 D39 paz2
- . ’ —OC GND
@ Q2 010 ci cz2 c3 D46
H(——q — —4 D-662
oese to ¥o-662 "oo'ga D662 'O%zv ooez«’szz _ﬁpﬁh
- all
03 Yo-662 oe YWoss2 031 Bigsz
¢ . 1 p —i—
b2 D8 13' o7 pi2 |6 026 |p30 D40 ¢ 4 D44
F £ MED D-662
o R
Pl 043
Rl R3 R4 QRS R7 Re R9 2RI RI2 2RI3 s RIE RI? 2RI9 R23 R24 0-662
15,0004 4,700 | 24,700 215000 I5000 15000 I5000<4,700 | <4,700415000 ¢15,000 < 15,000 15 4,700 15000 <15000 15,000
i 0B-i5V
] 06 oI5 020 D29 D34
R25
e 1,500



— ——J £D D57 ;:; ;
D53 3054 56 % pel
* N
o OA+I0VIA)
K T
RIS R20
D3 D2) yyo24 D27 @D30 $100,000 100,000 D45 D48
. P C GND
cl c3 ca ce o
100 o7 u;:[o 100 D4l | 100 cs
I Tl
S ¢ Ay Ay R 82362 MFO
o2 D20 26 5 D44
3 [ p37 i D5l
D-662 D-662
[ c7
T~ 01
MFD W D50
D-862
DI DIs Des D43
1 R A > ‘ B
2RI ’R2  QR3 RS RE R7 PRIO  QRI2 Lma >RI4 RI9 >R22 24
% |5,ooo%| 4,700 4,700 15,000 5,000 215000 %moo%s.o 4,700 Q15000 31600025.000
<
* -OB-13v
RO QRN >R25
ls,ooogw,ooo 1,500
Dl
UNLESS OTHERWISE INDICATED:
RESISTORS ARE I/4W; 5 %
CAPACITORS ARE MMFD oIS
DIODES ARE D-664
H s
D55
R205 Dual Flip-Flop
A+I10V (A)
xe]
T v T 1
-3V
1 ! B
: ISTRATE LS sy
13 SRI4 RIS RIT 1 RIS
800 St X éRIG 7500 1 1,500 |
5% >5% % 10,000 5% g 1 h
i
|
Dag !
F E g |
o © ¢—¢ !
' pso |
| ce ! D-662 |
<680 | D44 i |
1 e ¢ ' 8_45952:
ol 3 z B
1A~ OEC i pag !
2894-28) D45 || D-6621
D4 D42 Qt ol 13 i
c 4043 LM A io 2!
3639C ' D-6621
D-662 D-662 L2 TR
> = -OC GND
040 114
1
.0l
R4 MFD
15,000 5%
cl 013 p W 028 ca I
[
it 4 clo
100 D22 00 .01 MFD
a D4 DIO DI6 D25 D3I D37 D5t
D34
DI
L i 1

UNLESS OTHERWIS INDICATED:
RESISTORS ARE 1/4W; 10%
CAPACITORS ARE MMFD
DIODES ARE D-664

R601 Pulse Amplifier
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~O A+IOV

oo 0
i9e0 I
- ] N
+~OCN GND
03 o7 aQl Coe; a_c09| i ]2 |
DEC 0t L. D42 SV L 2
3639C Q2 ""o‘z M 0-662 |
 __R20 DEC DEC igo3ss |
12 1% 2694-28 26894-2804) |17 D-662 |
330 0% c7 = || |
» oK —ou S T lygose |
4 MFD D-662 |
RS 35 SR7 I
*os 1,800 [1E) o3 'y 0-33 |
1T o-662 |
* s 8-15V
T t 0
RIO IR'Z i ' ‘RIQ ,
1 RIS Ri8 1 !
*oe 15,000 éns.ooo%'-”m“ *Dz‘ 15, 030 éls.ooo } 21,500 |
H o p S Al '
o7 | 032 | 3V
—<ce Yo21 ce LSTRATE
100 -
010 D20 026
Die
i R
46 Yoa7 D48 050
UNLESS OTHERWISE INDICATED:
RESISTORS ARE 1/4W; 5%
CAPACITORS ARE MMFO
DIODES ARE D-664
R602 Pulse Amplifier
» o’ ? -OA+IOV(A)
T b 1 o OCHNU
RIO RIZ R20 chg
It woopon| o3s  Sioooo
5% 5% D40
Q2 Q4 as Q6 D-662
DEC2894-28  DIS DEC2894-28 D27 >> >DEC 2894-28
4
D39
g £-662
b3t D43
0-662 DA -C7
6 % of
F [ D30 =55 T MFD W D38
T T D-662 D-662
o4 | po 026" D29
pO—Pl-4—1¢ b v ! 1 par
rR7 Mhof2 RO émz B2z ris D24 rie Sris Mp3s rR21 Mp3e b-68
7,500 15,000 < 1,500 7,500 15,000 $1,500 7,500
5% 5% Q5% 5% 5% 8% %
i d OB-isV
gmooo élnn 021 3:11300 3;«300 D33
1 0 !
800 o8 000 08
c3 cs
o3 | 100 020 025 | 100 D32
L LAY . K s Ll LAY R
D46 oie D47 D48 D28 D49

UNLESS OTHERWISE INDICATED:
RESISTORS ARE_ 1/4W;10%
CAPACITORS ARE MMFD

OIDDES AR

E
TRANSISTORS

D-664
ARE DEC 3639-0

R603 Pulse Amplifier
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OB -18V

R2
3,000

D4

R4 D& R6

3,000 3,000
R

R3 DS RS

3,000 00

8 QRS Do Y0 12 QRI2 D4 QRri4  |Dis
3,000 ,000 3,000
J K
s T v v
b7 R7 bs ime bn " DI3 13
3,000 3,000 3,000
P < <

UNLESS OTHERWISE INDICATED:
RESISTORS ARE
DIODES ARE D-8

/AW, 8%
64

s-c-g7ooo-ec]

<av

WO005 Clamp Loads

-OC @ND

RIt
DS
e
100
SRIO MMFD Do
>
J | PO - D12 DI3
ld al <
RISS ¢ P} oM S R32
oto
H NO—2 2
T3 | > >
R7 RI4 I‘OZ, Fozé’ R24 Srer R31
cloRf1o% f10% i
e T 80
Q4 o=cé s DI7
DEC6534B Qs Q6 2 RI9
Mupp D9 Di6
. - R ~ 1.5V
UNLESS OTHERWISE INDICATED:
CAPACITORS ARE .0l MFD lcoso |co% oI5
RESISTORS ARE 1/4W] 5% -~ L
RESISTORS ARE 3,000; 5% MMFDSRIB  MMFD on oRCis
DIODES ARE D664 b DI4
TRANSISTORS ARE DEC3639 _3v
TRANSFORMERS ARE T208I
Vo3 D8
p—o—oT R23 -
o3
4 >
%ms R20 R26 i»tha
~15v

W640 Pulse Amplifier
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9G-9

8ipy spolg  €Z1S

SR8 R . SRI4
< 100,000 100,000 $100,000

<
<

SRI7
100,000

O A +I10V (A)

Q2

Jol:3
Des2

D7
D662

SRa
>7,500

Qs

Q6

O C GND

UNLESS OTHERWISE INDICATED:

TRANSISTORS ARE DEC3639
RESISTORS ARE 1{/4W, 5%
DIODES ARE D664

USE THE ETCH BOARD OF THE WIOI

O B -5V

DEC FORM NO.
DRS8 102




£6-9

loyosjag @10 E0LM

OAA+ 1OV (A)

—QAB - 15V
Rl S R2 RI3 RI7 R20 é nz(zvé R24 SR26 SR28 gnso R33< R34 SR37
15000  S100000! 3,000 00 15,000 S100,0 3,000 $15,000 $100,00051,500 10,000 $3,000 $3,000
D31 *042 1 DS ¥ 052 °l yoss 060
cs
53| os3
1
D47 R32
Q4 g3 D45 |p-662 47 o 2
ZRC7T | 0%
880
bas 10 D54
D-662
D2 M D39 ¢ MICED
DI E-esz A p38 |D-662 as 1500
AR O} 3 a6 AKO‘N’*"H‘NJ S 3 a3
o 362 AS AT ooaly AN AP aL aM
—O0 8D
&
Yo “LLLE
sr o—Ppile
o gm 2»17 RO mzé RI4 RIS SR2! R3l
sH o—Pi2Ee Si5000 100,000 3,000 15,000 $100, 100,001,500 3,000
By O— P2y D4l DSO
BK Di4 p
I3
BL D20
D2 P-s62 a7
BM 0—-’:
ol D22
BN O—H—‘DI D-662 Q3 {)
8p o—-ﬂ—oc
BR O—Pi224 020 |32, MFD
b8
8s o—Ple Ano—ﬂ«k—g; an
D7
BT O—Ppt—e D-662 AF
Bu O— P28 ¢
BY O_”D5_

UNLESS OTHERWISE
TRANSISTORS ARE DEC 3639
RESISTORS ARE 1/4 W, 5%
CAPACITORS ARE MMFD
DIODES ARE D-664

INDICATED:

I:T:T:T:TTT:ZTTT?ZT

——OAC,BC GND

S—
DEC FORM NO.
DRC 162







Ad ax AL AN As AU
©10 ADDR 12 Q1o avoR 13 o1 ADDR 14 010 ADOR IS Q10 ADDR 16 10 ADDR 17
AA
L T . { 1 T N ) f -0 +ov
. 2 g °
R2 1] 2R9 RI3 SRIE SRI9 SoR22 D40 gR27 gR33 54 R39 RaS R51 SRSS REO RE4
10,000 100,000 2100,000 w017 100,000 Sioop00 | Y p27 ?IO0.000 100,000 3 loo.ooo{ $100,000 100,000|  £100,000 078 $100000(  $i00000 100000 100,000
0% ot ] Q7 o9 ez ai7 ¥ os3 azi
DI8 DI9 D30 D3| D4l D42 DS7 D60 D79 D8O D94 D95
D662 D62 0862 DE62 D662 D862 Deéz D662 D862 D662 D662 D662 o Ac.8C
Q20
Q2 | ops pio l°7 DIOT
y & e .0l
y L <% ¢ ¢ o o Yoee2
=) -v
o 1 cs
cl peez wPoio3 =.ot
S Yo v ¥ oes2 [ MFD
uFD wos Des2 021 ¥ p22 b2s Qs Qe 044¥Y pa7 Des Q12 Qe pe3 D84 Q1 plo2
| 1 peez on y P Pt . Pl N ¢ ¢ ¥ ocez DI06
bie D26 D3¢ 053 D68
42";"“_“ D9 vesz | & c3 ¥ besz ¥oce: ¥ oeee Yoeez 07! cs Woss ¥oeez
> e o 523, | | o b33 W23, Y383, | v os¢ ¥icee witfo You | 12 Vomn Y0
Fie: 04 ora’ 020 T1ET Dﬁ 1 e Hc(—“ 1 I ¢ —P {—$ gy D882 | SELECT oaH Des2
BDO » —{ ' P App—oav| o 160 030 A=t Eneo" L g SYNC o104
sy Ena“o"| 037 MMFD 2 pr2 Yo
L}
Aoz 100 |
MMFO or ) § »— :
Aos BE ?nu D28 ’_*bsz [L1] ?oea ’%moo
-3v
S RI RS R4 RS RT RS RIO  SRII _ QRI2 R4 QRIS RI7 CRI8  CR20 <SR2i | SR25  SR26  SR30 R32 GR35 SR38  SR4l  SR44 R46 SR49 RS2 SRS4 SRSS SR62 S RE3 RES
is.ooo 1,800 7,500 $3,000 $7,500 ‘i S 7500 $3,000 $3,000 i?,soo 7,300 $3,000 $3,000 § 7,500 f :8.200 iﬂ-’:oo TS.OOO 7,500 1,500
i A8
—+ > .- - : . . . —0 -Isv
DI
oR24 §nza R37 R43 ER40 RS7
100,000 100,000 100,000 100,000 2 100,000 100,000
< < o9s Y
Q8 Qlo a Q13 Qi QI8 9&2 "ﬂ'
[ ' D77 ' DQT ™
y
D39 wois D89 woee oesz Y. ¥oce: Se
¥Yoee2 V oes2 AT ¥oee2 D76 Yo662 w230 | uito
ol ld [ W
D38 ORa D4S Dse Dées BF O—Pr 1 P 1
Yose2 v ¥Yoee2 A A1+ ¥oees SRFle.p7s | paz pee Ao%s
> Vs oBY
b3e b70 D74 REQ"I"| REQ"0" *_"':‘ FLe.
D3 —
UNLESS OTHERWISE INDICATED: = S— -
DIODES ARE D664 BM i o
TRANSISTORS ARE DEC36398 o—Ppi—9 EN.OUT ¢ EN.IN O~ P}
RESISTORS ARE 15,000 I0PWR.CLR. D43 o734
RESISTORS ARE I74W, 5%
' oel 14— L
D49 A 08 oés (L] (11]
R23 R28  SR3I R34 JSR36 SR40  SRa2 R4T QRSO JRS3 OR56 QRS9 JOREI
7500 7,500 33,000 %l.soo 37,800 $1,500 7,800 3,000 $ 3,000 % %

[_L':::T:T?

D
22X as oo r 3>

O T o
DEC FORM NO.
DRD 101

W104 Device Selector
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19-9

lojo9jag ao1A9q  LOLM

A
D R6 oF Ri4 J R22 - +iov
DS 470,000 jlms 470,000 D25 470,000 T3y ':
0664 D664 AT | STRATE cv
> -— of
) 12 1 GND
D6 D7 D8 Q3 Dl6é DI7 DI8 Q7 D26 D27 D28 (] | W39 1
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UNLESS OTHERWISE INDICATED:
RESISTORS ARE 1/4W; 5%
DIODES ARE D662
TRANSISTORS ARE DEC36398
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