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SECTIDN I 
GENERAL DESCRIPTIDN 

1-1. INTRODUCTION. 

1-2. SCOPE. 

This technical manual describes the installation, operation, theory of operation and 
maintenance of the DE-211 and the DE-291 Data Electronics. 

1-3. MODEL DESIGNATIONS. 

DE-211 

Data Electronics---J....I Tl1 . Single Speed, 

Series 200-------.... J 7 Track 

Unshared 

DE-291 

Data Electronics ___ T... 1F Single Speed, 

Series 200 ______ --.1-:- 9 Track 

Un shared 

1-4. PURPOSE AND BASIC PRINCIPLES. 

1-5. PURPOSE. 

The Data Electronics card cage is wired, as shown on the Data Electronics Logic 
Diagram, to accommodate circuit board assemblies which provide the circuitry required to 
read, write, and check digital data. Seven-track tapes are bilaterally interchangeable with 
tapes prepared onffiM 729 tape transports. Nine-track tapes are bilaterally interchangeable 
with tapes prepared per ASCII specifications. 

1-1 



1-6. BASIC PRINCIPLES. 

The card cage is wired to actommodate circuit boards which will read and write on 
either 7 or 9 tracks. Wiring is also included to accommodate circuit boards which will per­
form Vertical Parity Check, and Echo and Rate Checks. 

Circuit board assemblies included in the card cage are determined by tape speed, 
bit packing density, number of tracks, error checking options, bidirectional read capability, 
and special features. 

1-7. SPECIAL FEATURES. 

The following special features (SF) are documented in Section VIII of this manual. 

SF 1: Special Positive Input/Output Levels (Dual Density). 
SF2: Vertical Parity Generate (7 Track). 
SF3: Vertical Parity Generate (9 Track). 
SF4: Longitudinal Parity Check. 
SF5: Longitudinal Check Character Generate. 

Addenda, which include special logic diagrams, are prepared to document special 
features not included in this manual. Table 1-1 is a partial list of addenda. 

TABLE 1-1 
DATA ELECTRONICS ADDENDA 

ADDENDUM DESCRIPTION LOGIC 

3115501 Special Negative Input/Output Levels 3115445 
(Dual Density with Run/Stop Logic) 

3115502 Tri-Density (Run/Stop Logic) 3115446 

.3115503 Read Only (Dual Density with Run/Stop Logic) 3115795 

3115758 Longitudinal Check Character Generate 3115757 
(Tri -Density) 

3118390 Special Negative Input/Output Levels 3118323 
(Tri-Density with Run/Stop Logic) 

1-2 



2-1. INTRODUCTION. 

2-2. SCOPE. 

SECTIDN II 
INSTALLATIDN 

This section provides information on unpacking, power requirements, installation 
and cabling. Input signal requirements and output signal characteristics are also described 
in this section. 

2 -3 . UNPACKING. 

The Data Electronics is installed with the Ampex Tape Transport in the Tape 
Memory System enclosure. When no enclosure is supplied, the Data Electronics is shipped 
in custom designed crating. No special unpacking instructions are required. All equipment 
should be inspected for shipping damage prior to the application of power. 

2-4. POWER REQUIREMENTS. 

Power for the Data Electronics is supplied by the Ampex Logic Power Supply, which 
is a separate assembly. The power supply provides three regulated voltage outputs and two 
unregulated voltage outputs. The power supply requires a maximum input power of 345 watts 
with all outputs at the full load shown on Table 2 -1. If the Ampex Logic Power Supply is not 
used, provision must be made to supply the voltages listed in Table- 2-1 at the required cur­
rent and regulation. 

TABLE 2-1 
POWER SUPPLY OUTPUT 

REGULATED VOLTAGE CURRENT 

+12V +4.5 Amp 

-12V -5.0 Amp 

- 6V ±1.5 Amp 

UNREGULATED VOLTAGE CURRENT 

+24V +0.1 Amp 

-24V -0.1 Amp 

REGULATION 

1% 

1% 

2% 

REGULATION 

10% 

10% 
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2-5. INSTALLATION. 

Typical Outline and Installation drawings are provided in the drawing sections of the 
Tape Transport technical manuals. Figure 2-1 shows typical printed circuit board (PCB) 
assembly locations for 7-track and for 9-track Data Electronics. Mnemonic designations, as 
shown on the Logic Diagram, are provided. Table 2-2 lists the coded designation which appears 
on the ejector tab of the PCB's and provides the part numbers according to basic tape speeds. 

2-6. CABLING. 

Cabling diagrams for TM-72ll, TM-92ll, and TM-1l2ll Tape Memory Systems are 
provided in the drawing sections of the tape transport technical manuals. The TM -11211 
diagram is also used for TM-122ll systems. Inputs to the system and outputs from the sys­
tem are connected to the Data Electronics via the connectors on the Input/Output Panel as 
shown in Tables 2-3 and 2-4, respectively. These inputs and outputs supersede those listed 
in the Tape Transport manual. Connections from the read heads are as shown in Table 2-5 
and connections to the write heads in Table 2-6. Table 2-7 lists connections to the Tape 
Transport. Table 2-8 lists connections to the Logic Power Supply. Tables 2-3 through 2-8 
are located at the end of this section. 

2-7. INPUT SIGNAL REQUIREMENTS. 

2-8. INPUT SIGNAL VOLTAGE LEVELS. 

The following signal voltage levels apply to all input signals (the input impedance is 
2300 ±1l5 ohms returned to -3.8 volts). 

TRUE Level: -12 (+3, -13) volts 

; FALSE Level: O. 00 fl. 25 volts 

NOI. 

When non-standard input levels are 
provided, special Input Buffer PCBs 
and wiring changes are required. 

2-9. INPUT SIGNAL TIMING. 

In the following description of'input signal timing, transitioll times are measured 
from the 10-percent point to the 90-percent point. Signal duration is measured from the 
90-percent point of the leading-edge transition to the 10-percent point of the trailing-edge 
transition. ' 
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TABLE 2-2 
PCB PART NUMBERS 

CODE DESCRIPTION PART NO. 

ECC* Error Check 
36/45 ips 3109872-10 
75 ips 3110558-10 
112.5/120/150 ips 3110031-10 

EOA** Exclusive OR 3107274-10 

IBA Input Buffer 3107258-10 

ODA Output Driver 3107259-10 

RAB Read Amplifier 
36/45 ips 3107266-10 
75 ips 3109991-10 
112.5/120/150 ips . 3110273-10 or 

3118138-01 

RDB*** Read Deskew (Read Fwd) 
36/45 ips 3107269-10 
75 ips 3109475-10 
112.5/120/150 ips 3110004-10 

RDC*** Read Deskew (Bidirectional) 
36/45 ips 3109932-10 
75 ips 3109935-10 

'. 112.5/120/150 ips 3109936-1G 

SGA Strobe Generator 
36/45 ips .3107057-10 
75 ips 3109994-10 
112.5/120 ips 3110003-10 
150 ips 3118218-01 

SLB*** Select Logic ~B ' 3111157-10 

WAB Write Amplifie'r" 
. 

36/45 ips 3112363-10 
75 ips 3109572-10 
112.5/120/150 ips 3110002-10 

WPD Write Power Gate 3107268-10 

*The Error Check (ECC) PCB is supplied for the Echo and Rate Check option. 
**Two Exclusive OR (EOA) PCBs are supplied for the Vertical Parity Check option. 

***Read Deskew (RDB) PCBs are replaced by Bidirectional.Read Deskew (RDC) PCBs 
for bidirectional reading. Select Logic (SLB) is supplied for the bidirectional 
read option. 



2-10. Write Data. (See Figure 2-2.) A minimum interval of 1.5 Ilsec is required between 
the 90-percent point of the Write Data leading-edge transition and the 10-percent point of the 
next Write Strobe leading-edge transition. 

A minimum interval of 1.5 Ilsec is required between the 90-percent point of the 
Write Strobe trailing-edge transition and the 10-percent of the next Write Data leading-edge 
transition. 

To write a series of ONE's, the Write Data input may be held at the TRUE level for 
the entire se:J;"ies. 

2-11. Write Strobe. (See Figure 2-2.) The Write Strobe leading (and trailing) edge 
transition time shall not exceed 1.5 Ilsec. 

The Write Strobe TRUE state must coincide with the Write Data TRUE (or FALSE) 
state for at least 2 Ilsec. 

2-12. Write Reset. The Write Reset leading (and trailing) edge transition time shall not 
exceed 1. 5 Ilsec. 

The Write Reset signal must remain at the TRUE level for at least 1.5 Ilsec. 

The Write Reset signal is used to write the longitudinal check character (Lee) at 
the end of each block of data. The Lee resets the NRZ1 write register. 

A minimum interval of 106 Ilsec/data transfer frequency is required between the 
90-percent point of the Write Reset trailing-edge transition and the lO-percent point of the 
next Write Strobe leading-edge transition. 

2-13. Write Permit. (See Figure 2-3.) The Write Permit leading (and trailing) edge 
transition time shall not exceed 5 Ilsec. 

The W rite Permit level shall not be changed while the tape is in motion. 

W rite Permit should be at the FALSE level 
during Reverse and Rewind operations. 

2-14. Read Permit. The Read Permit leading (and trailing) edge transition time shall not 
exceed 5 Ilsec. 

2-5 



2-6 

WRITE DATA 

WRITE STROBE 

'90% 

1.5 1.5 2.0 
USEq USEC USEC 
MIN MAX MIN 

START 

10% 

1.5 1.5 
SEC USE 

MAX MIN 

INPUT 
LEVEL 

FALSE 

TRUE 

FALSE 

____ TRUE 

STOP _ T,..!ME (MINl _ _ _ _ _ _ _ _ _ FALSE 

RUN COMMAND*/STOP 

.- RUN . COMMAND 
TRUE 

* -_ Run Command is Run in Fwd/Rev-Run/Stop logic systems and 
;' Forward or Reverse in Fwd/Stop-Rev/Stop logic systems. 

Figure 2-2 
Timing Requirements for Write Data, Write Strobe, and Run/Stop Inputs 



2-15. HI/La Density. The HI/La Density leading (and trailing) edge transition time shall 
be 5 Ilsec maximum. High density is selected by a TRUE level. The high/low density line 
selects the appropriate timing read circuits. 

"NOIE 

This signal is normally supplied 
from the tape transport Operator 
Control Panel. 

2 -16. Odd/Even Parity. The Odd/Even Parity leading (and trailing) edge transition time 
shall not exceed 5 Ilsec. Odd parity is selected by a TRUE level. The Odd/Even Parity line 
is used to select odd or even Read Vertical Parity check. 

2 -17. Forward/Reverse. The Forward/Reverse leading (and trailing) edge transition time 
shall not exceed 5 Ilsec. (See Figure 2-3A.) The Forward mode is active when this line is at 
the TRUE level. Forward/Reverse transitions shall not occur while the tape is in motion. 

A minimum interval of 5 Ilsec is required between a Forward/Reverse transition 
and the Run/Stop transition ~ 

Write Permit should be at the FALSE 
level when tape is moving in the Reverse 
direction. 

2-18. Run/Stop. The Run/Stop leading (and trailing) edge transition time shall not exceed 
5 Ilsec. (See Figure 2-3B.) A TRUE level on this line sets the transport in the Run mode. 

A minimum interval of 5 Ilsec is required between the Forward/Reverse transition 
and the Run command. 

A minimum interval of 2.0 ms is required between a Write Permit transition and 
a Run command. 

A minimum interval equal to the stop time (to allow tape motion to stop) is required 
between the 90-percent point:of a Stop command transition and a Write Permit transition. 

2-7 



INPUT LEVEL 

~sTOP1i\ L 
. t~~ g t-~~~1 I ;,;;; I I (MIN) 

SWuV~ ~ 

FALSE 

WRITE PERMIT 
TRUE 

RUN/STOP 

FALSE (STOP) 

TRUE (RUN) 

FORWARD/ 
REVERSE 

5USEC 15~;~cl ~ 
~,._M_IN __ F;;;"W';';';;;'D __ --"I.v MIN REV MIN \_ _ __ _ _ _ _ __ 

- FALSE (REV) 

TRUE (FWD) 

A. Forward/Reverse-Run/Stop Logic 

INPUT LEVEL 

r- STOPTIME ~~~ __ ~ __________ ~~ ::::E 

(MIN) ~ 
STOP 2MS r~~~---J 
TIME MIN I 

WRITE PERMIT 

STOP (MIN) (MIN) 

FORWARD/ST:Arr--.. -I----~--. ..,.~ \ /-_--_--_-_--_-_- ::::E(~:)O 
.. 5USEC USEe 

,MIN MIN , STOP 

REVERSE/STOP 

2-8 

~. }f~--~--------~------------------- FALSE(STO~ 

~ - - '- - - - - - - - - - - - - - - TRUE (REV) 

B . Forward/Stop -Reverse/Stop Logic 

Figure 2-3 
Timing Requirements for Write Permit, Forward/Reverse, 

Run/Stop, Forward/Stop, and Reverse/Stop Inputs 



2-19. Forward/Stop (Option). The Forward/Stop leading (and trailing) edge transition time 
shall not exceed 5 flsec. (See Figure 2 -3B.) The Forward mode is active when this line is at 
the TRUE level. 

A minimum interval of 2.0 ms is required between a Write Permit transition and a 
Forward command. 

A minimum interval equal to the stop time (to allow tape motion to stop) is required 
between the 90-percent point of a Stop command transition and a Write Permit transition. 

2-20. Reverse/Stop (Option). The Reverse/Stop leading (and trailing) edge transition time 
shall not exceed 5 flsec. (See Figure 2-3B.) The Reverse mode is active when this line is at 
the TRUE level. A minimum interval equal to the stop time (to allow tape motion to stop) is 
required between the 90-percent point of a stop command transition and a Write Permit tran­
sition. 

Write Permit should be at the FALSE 
level when tape is moving in the Reverse 
direction. 

2-21. Rewind. The Rewind leading (and trailing) edge transition time shall not exceed 5 
flsec. The Rewind signal shall remain at the TRUE level for at least 5 flsec . Rewind opera­
tion is initiated by the negative -going transition. 

2-22. Rewind and Lockout. The Rewind and Lockout leading (and trailing) edge transition 
time shall not exceed 5 flsec. The Rewind and Lockout signal shall remain at the TRUE level 
for at least 5 flsec. Rewind and lockout operation is initiated by the negative -going transition. 

2-23. 

2-24. 

OUTPUT SIGNAL CHARACTERISTICS. 

OUTPUT SIGNAL VOLTAGE AND CURRENT LEVELS. 

TRUE Level: -ll.5 (+2.5, -0.5) volts; 5 ma maximum from the load 

FALSE Level: 0.00 ±1. 25 volts; 5 ma maximum to the load 

NOIE 
When non-standard output levels are 
provided, special Output Driver PCBs 
and wiring changes are required. 
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2-25. OUTPUT SIGNAL TIMING. 

In the following description of output signal timing, transition times are measured 
from the lO-percent point to the 90-percent point. Signal duration is measured from the 90-
percent point on the leading edge transition to the lO-percent point on the trailing edge tran­
sition. Maximum leading edge displacement between Read Data, Read Clock, and Vertical 
Parity Error outputs is 0.3 I-lsec maximum. 

The trailing edge transition times may be affected by the external load circuits. 

2-26~ Read Data. The Read Data leading edge transition time is 0.30 I-lsec maximum. 
The trailing edge transition time is 0.30 I-lsec. Signal duration is from 0.9 I-lsec minimum 
to 1.5 psec maximum. 

2 -27. Read Clock. The Read Clock leading edge transition time is O. 30 I-lsec maximum. 
The trailing edge transition time is O. 30 I-lsec .. Signal duration is from O. 9 I-l sec minimum 
to 1. 5 I-lsec maximum. 

2-28. Vertical Parity Error (Option). The Vertical Parity Error leading edge transition 
time is O. 30 I-lsec maximum. The trailing edge transition time is O. 30 I-lsec maximum. 
Signal duration is from O. 9 I-lsec minimum to 1. 5 I-lsec maximum. 

2-29. Write Check Error (Option). The Write Check Error leading edge transition time 
is 0.30 I-lsec maximum. The trailing edge transition time is 0.30 I-lsec maximum. Signal 
duration is from 0.5 I-lsec minimum to 5.3 I-lsec maximum. 

2-30. Write Enable Status .. Three lines are provided to indicate the state of the write 
permit relay on the Data Electronics Write Power Gate PCBA. When a file-protect condition 
exists, the write permit relay is deenergized and the Write Enable Status (C) line is con­
nected.to the Write Enable Status (NC) line. When a write enable condition exists, the write 
permit relay is energized and the Write Enable Status(C) line is connected to the Write 
Enable Status (NO) line. 

2-31. LP Error (Special Feature). The LP Error leading edge transition time is 0.30 I-lsec 
maximum. The trailing edge transition time is 0.3 I-lsec maximum. A TRUE level pulse on 
the LP Error line indicates that a longItudinal parity error was detected in the last data block 
read. 
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2-32. T APE TRANSPORT STATUS OUTPUTS. 

Tape transport status output levels are -1l.5 (+2.5. -0.5) volts (5 ma maximum 
from the load) and 0.00 ± 1. 25 volts (5 rna maximum to the load) for TRUE and FALSE. 
respectively. unless otherwise indicated. The status outputs are active in the remote mode 
only. 

2-33. Beginning-of-Tape (BOT). A TRUE level on the BOT line indicates that the BOT tab 
is being sensed by the photo sense assembly. 

2-34. End-of-Tape (EaT). A TRUE level 011 the EaT line indicates that the EaT tab is 
being sensed by the photosense assembly. 

2-35. High/Low Density Status. The High/Low Density Status line aCknowledges the 
density select level. A TRUE level indicates that high density has been selected. A FALSE 
level indicates that low density has been se,lected. 

2-36. Ready. A TRUE level on the Ready line indicates that all tape transport interlocks 
are closed and the transport is ready for remote operation. 

2-37. Rewinding. A TRUE level on the Rewinding line indicates that the rewind operation 
is being performed. 

2-38. Unit Select. A TRUE level on the Unit Select line indicates that the tape transport 
has been selected by a TRUE level at the Select input (when a single tape transport is used, 
the Select line is returned to -12 volts in the Data Electronics, thus providing a TRUE Select 
level at all times). 

2-39. Select and Remote Indicator. This line is driven by a line driver returned to 
ground. The line driver must be terminated with an indicator lamp returned to -12 volts 
(this is normally done by an indicator lamp in the Operator Control Panel of the Tape Trans­
port). When so terminated, the line driver output is 0.0 ±1. 5 volts when the Unit Select 
status line is at the TRUE level; the line driver output is 125 ohms returned to ground when 
the Unit Select status line is at the FALSE level. 
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INPUT/OUTPUT PANEL 
CONNECTOR }4 PIN NO. 

! 

2-12 

e 
1 
f 
Z 
d 

Y 
c 
X 
W 
C 

D 
E 
F 
M 
N 

P 
R 
S 
G 
j 

k 
A 
B 
H 
} 

K 
L 
T 
U 
V 

a 
b 
g 
h 
m 

TABLE 2-3 
SYSTEM INPUT CONNECTIONS 

(TYPICAL) 

INPUT 
SIGNAL 

Fwd/Rev (or Rev/Stop) 
Odd/Even Parity 
Rewind Command 
Rewind and Lockout 
Read Permit 

Run/Stop (or Fwd/Stop) 
Write Permit 
Write Reset 
W rite Strobe 
Write Track 1 

W rite Track 2 
Write Track 3 
Write Track 4 
Write Track 5 
W rite Track 6 

W rite Track 7 
Write Track 8 
W rite Track 9 

Spare 
Spare 

Spare 
Ground 
Ground 
Ground 
Ground 

Ground 
Ground 
Ground 
Ground 
Ground 

Ground 
Ground 
Ground 
Ground 
Shield Ground 

DATA ELECTRONICS 
CONNECTOR}5 PIN NO. 

26 
24 
28 
27 
10 

25 
21 

9 
8 
1 

2 
3 
4 
5 
6 

7 
22 
23 
31 
39 

40 
11 
12 
13 
14 

15 
16 
17 
18 
19 

35 
36 
29 
30 
20 



INPUT/OUTPUT PANEL 
CONNECTOR J5 PIN NO. 

W 
X 
e 
R 
C 

D 
E 
F 
M 
N 

P 
G 
d 
Z 
Y 

k 
1 
h 
c 
V 

b 
a 
j 
f 
A 

B 
H 

J 
K 
L 

S 
T 
U 
g 
ill 

TABLE 2-4 
SYSTEM OUTPUT CONNECTIONS 

(TYPICAL) 

OUTPUT 
SIGNAL 

BegiIming-of-Tape 
End-of-Tape 
High/Low Density Status 
Read Clock 
Read Track 1 

Read Track 2 
Read Track 3 
Read Track 4 
Read Track 5 
Read Track 6 

Read Track 7 
Read Track 8 
Read Track 9 
Ready 
Rewinding 

Unit Select 
Select and Remote Indicator 
Vertical Parity Error* 
W rite Check Error * 
Write Enable Status (C) 

Write Enable Status (NC) 
Write Enable Status (NO) 

Spare (or LP Error~'*) 
Spare 
Ground 

Ground 
Ground 
Ground 
Ground 
Ground 

Ground 
Ground 
Ground 
Ground 
Shield Ground 

*Spare when option is not supplied. 
**With Longitudinal Parity Check special feature. 

DATA ELECTRONICS 
CONNECTOR J4 PIN NO. 

21 
22 
25 

8 
1 

2 
3 
4 
5 
6 

7 
9 

10 
24 
23 

32 
33 
27 
29 
38 

40 
39 
28 
26 
11 

12 
13 
14 
15 
16 

17 
18 
19 
31 
20 
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TABLE 2-5 
DATA ELECTRONICS- TO READ HEAD INTERCONNECTIONS 

DATA ELECTRONICS READ HEAD SIGNAL 
Jl PIN NO. Jl PIN NO. DESCRIPTION 

2 A Read Track 1 
12 D Read Track 1 

23 H Read Track 2 
33 L Read Track 2 

4 P Read Track 3 
14 T Read Track 3 

25 W Read Track 4 
35 Z Read Track 4 

6 a Read Track 5 
16 X Read Track 5 

27 U Read Track 6 
37 R Read Track 6 

8 M Read Track 7 
18 J Read Track 7 

29 E Read Track 8 
39 B Read Track 8 

21 C Read Track 9 
31 F Read Track 9 

9 c Head Ground 
22 --* Shield Ground 

*Shield ground terminated at the read head with lug El, which is 
attached to chassis ground near the read head. 



TABLE 2-6 
DATA ELECTRONICS TO WRITE HEAD INTERCONNECTIONS 

DATA ELECTRONICS WRITE HEAD SIGNAL 
J7 PIN NO. J2 PIN NO. DESCRIPTION 

2 A Write Track 1 
12 D W rite Track 1 
22 -- Shield Ground 1 

23 H W rite Track 2 
33 L Write Track 2 
13 -- Shield Ground 2 

4 P Write Track 3 
14 T Write Track 3 
24 -- Shield Ground 3 

25 W Write Track 4 
35 Z Write Track 4 
15 -- Shield Ground 4 

6 a W rite Track 5 
16 X Write Track 5 
26 -- Shield Ground 5 

27 U Write Track 6 
37 R Write Track 6 
17 -- Shield Ground 6 

8 M Write Track 7 
18 J Write Track 7 
28 -- Shield Ground 7 

29 E Write Track 8 
39 B W rite Track 8 
19 -- Shield Ground 8 

21 C Write Track 9 
31 F W rite Track 9 
11 -- Shield Ground 9 

20 b Erase Head Power 
30 d Erase Head Return 
40 -- Shield Ground Erase Head 

10 S Write Power (Head CT) 
9 c* Head Ground 

-- --** Common Shield 

*Head ground also terminated at the write head with lug El, which is attached to chassis 
ground near the write head. 

**Common shield terminated at the write head with lug E2, which is attached to terminal 
E 2 near the write head. 
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TABLE 2-7 
DATA ELECTRONICS TO TAPE TRANSPORT INTERCONNECTIONS 

DATA ELECTRONICS SIGNAL TM-7/TM-9 
J6 PIN NO. DESCRIPTION J10 PIN NO. 

6 Beginning-of-Tape (-) 6 
8 End-of-Tape (-) 8 
1 Forward/Reverse (- /+)* 1 
7 High/Low Density (-/+) 7 

19 High/Low Density Status ( - /+) 19 

10 Ready (-) 10 
4 Rewind and Lockout ( -) 4 
3 Rewind Command ( -) 3 
9 Rewinding ( -) 9 
2 Run/Stop (-/+)** 2 

5 Select (-) 5 
18 Select and Remote Indicator (+) 18 
14 Unit Select (-) 14 
15 Write Enable Switch/Relay (C) 15 
16 Write Enable Switch/Relay (NC) 16 

17*** Write Enable Switch/Relay (NO) 17 
11 Ground 11 
12 Ground 12 
13 Ground 13 
20 Shield Ground 20 

*Reverse/Stop (-/+) when Fwd/Stop-Rev/Stop logic is supplied. 
**Forward/Stop (-/+) when Fwd/Stop-Rev/Stop logic is supplied 

***.pin 17 of J6 is returned to ground in the Data Electronics 
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TM-11/TM-12 
CONTROL 

ELECTRONICS 
J4 PIN NO. 

11 
12 
14 

7 
3 

2 
9 
8 
1 

15 

4 
6 
5 

18 
17 

19 
13 
16 
10 
20 



TABLE 2-8 
DATA ELECTRONICS TO POWER SUPPLY INTERCONNECTIONS 

DATA ELECTRONICS LOGIC POWER SUPPLY 
TSI TERMINAL NO. TSI TERMINAL NO. VOLTAGE 

1 6 +12 VDC (Regulated) 
2 8 Ground 

3 . 10 -6 VDC (Regulated) 
4 12 Ground 

5 2 -12 VDC (Regulated) 
6 4 Ground 

7 13 +24 VDC (Unregulated) 
8 14 Ground 

9 15 , -24 VDC (Unregulated) 
10 16 Ground 
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3-1. INTRODUCTION. 

SECTIDN III 
DPERATIDN 

This section briefly describes the operation of the Data Electronics. 

3-2. OPERATING MODES. 

The Data Electronics is capable of operating in three different modes: write check, 
write only, and read only. The operating mode is determined by the level of the Read Permit 
and Write Permit input signals. 

3-3. WRITE CHECK MODE. 

In the Write Check Mode, information is read immediately after it is written. To 
operate in the Write Check Mode, Write Permit and Read Permit inputs must be TRUE. 

3 -4. WRITE ONLY MODE. 

In the Write Only Mode, information is written but reading does not occur. To 
operate in the Write Only Mode, Write Permit input must be TRUE and Read Permit input 
must be FALSE. 

3-5. READ ONLY MODE. 

In the Read Only Mode, information is read, but writing does not occur. To 
operate in the Read Only Mode, Read Permit input must be TRUE and Write Permit input 
must be FALSE. 

3-6. WRITE SIGNAL CONDITIONING. 

Writing of data is accomplished on seven (or nine) tracks. In the following 
description of write signal conditioning, the operation of only one track is discussed. Each 
input signal is conditioned by an input buffer. 
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3-7. WRITE DATA. '(See Figure 3-1.) 

Data is written when the Write Data input is strobed through an AND gate by the 
Write Strobe and fed, via an OR gate, to the Write Deskew single-shot delay. Write Head 
gap-to-gap static skew is compensated for by the single-shot delay. The deskewed Write 
Data signal is fed to the write register. Write Permit is comprised of the ANDed Write 
Permit and Run inputs. The write register controls the direction of current flow in the write 
head. 

3 -8. WRITE POWER. 

When the Write Permit signal isTRUE and a Write Enable Ring is in place, power 
is supplied to the Write and Erase Heads through the Write Power Gate. 

3 -9. WRITE RESET. 

The Write Reset signal is ANDed wi~ the Set status output of the NRZ Write Register 
and is theJ:l fed to the NRZ Write Register flip-flops via the OR gate and the single-shot delay. 

, The Write Reset line is used to write the Longitudinal Check Character (LCC) at the end of 
, each block of data. The LCe is used to reset the NRZ register, resulting in an even number 
, of flux reversals (ONEs) in each track of the block. 

TEST DESKEW 

L. WRITE DATA . 
l.[ 11.. (AC SET AND RESET 

WRITE IV TRAILING EDGE) WRITE DATA ..... 
WRITE STROBEl.[ • 

... OR DESKEW --"' NRZI' AND 

It.. -. 55 WRlTE WRITE 
REGISTER HEAD ... ~ FF t-:- ' 

l.f ... - ' - ~ 

WRITE RESET 1.f' (DC RESET WHEN 
WRITE PERMIT OR 

AND ,RUN IS FALSE) 

r WRITE REGISTER FF SET STATUS 

RU"I 

AND WRITE PERMIT AND RUN 

WRITE PERMIT ... 
I WRITE 

WRITE PERMIT POWER 
r WRITE 

POWER 
WIIITE WRITE ENABLE -"' GATE ERASE POWER . ERASE 
EN~,BLE HEAD SWrrCH 

Figure 3-1 
Write Signal Conditioning, Block Diagram 
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3-10. READ SIGNAL CONDITIONING. 

Reading of data is accomplished on seven (or nine) tracks. In the following 
description of read signal conditioning, only one track is discussed. 

3-11. READ DATA. (See Figure 3-2.) 

The signals from the Read Head are amplified by the Read Amplifier and fed to the 
peak detector circuit on the Read Deskew PCBA. The peak detector generates positive pulses, 
corresponding in time to the peaks of the analog Read Head signals. The peak detector clip­
ping level is established as a function of W rite Permit. 

The Read Data from the peak detector is fed to the Read Deskew single-shot delay. 
Read head gap-to-gap static skew is compensated for by the single-shot delay. The deskewed 
Read Data signal is fed to the Read Register. Bi -directional Read Deskew circuits are avail­
able as an option. 

When a Read Permit signal is present, thc= Read register assembles the deskewed 
Read Data signals within each character frame and drives the data output drivers. 

3-12. STROBE GENERATION. 

The Strobe Generator provides the Strobe signal for the Read Data and Read Parity 
Error AND gates, and the Read Clock signal to the Read Clock output driver. 

(AC SET BY 

IL--. 
TRAILING EDGE) 

~ 
READ 

READ READ 
READ DATA READ r----+ PEAK DESKEW OR (AC RESET BY REGISTER 
HEAD AMPLIFIER DETECTOR r 

SS CLOCK TRAILING EDGE)--. FF AND/ READ DATA 
DRIVER 1..r 1.[ M READ ~ 

1 USEC STROBE (-) 
I I 

WRITE PERMIT 
STROBE Jl READ CLIPPING (DCENAB~ GEN STROBE (+) READ CLOCK LEVel DRIVER 

1J 
(STROBE 1 USEC r---' DELAY 

I I 
SelECT) 

FWD/REV DelAY I (DESKEW DELAY SelECT) 

I SELECT I 

I I 
L BIDIRECTIONAL I (DC RESET WHEN 

R~O~ _.1 READ PERMIT IS FALSE) 

DENSITY SELECT 

READ PERMIT 
INV 

Figure 3-2 
Read Signal Conditioning, Block Diagram 
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3-13. ERROR CHECKING. 

3-14. VERTICAL PARITY CHECK. 

The vertical parity check circuits generate an Error signal when the parity of the 
read register does not correspond to the status of the Odd/Even Parity input. In the Read 
Only Mode, the Error output is provided at the Vertical Parity Error output. In the Write 
Check Mode, the error indication is provided at the Vertical Parity Error output and at the 
Write Check Error output 

3-15. RATE CHECK. 

The rate check circuit generates a Write Check Error output when the time interval 
between successive characters is below a design threshold. , 

3-16. ECHO CHECK. 

In ORed Clock systems, at least one Write Amplifier flip-flop must change state 
after each Write Strobe. The echo check circuits generate a Write Check Error output when 
none of the Write Amplifiers change state after receipt of a Write Strobe. 

READ STROBE (+) "11. 
4 

1 USEC 

READ DATA AND/ 1J VERTICAL PARITY ERROR 
READ PARITY ERROR DRIVER 

ODD/EVEN PARITY 
PARITY SELECT CHECK 

l.B-+ VERTICAL 
PARITY 1J 

AND 
ERROR 

1 USEC 

1J RATE lS~, 1J .. 1.[ READ STROBE (-) RATE ERROR PULSE WRITE CHECK OR 
CHECK 

-+ 
GEN AND/ ERROR 

DRIVER 1I 
~ 

Sl r+ 
ECHO --. ECHO 1J 1 USEC 

I ~ 

ECHO ERROR 

WRITE STROBE 1.IT CHECK 

, 

WRITE PERMIT AND RUN 
.,. (DC RESET WHEN 

WRITE PERMIT OR 
RUN IS FALSE) 

WRITE PERMIT 

Figure 3-3 
Error Check Circuits, Block Diagram 
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SECTION IV 
THEDRY OF OPERATION 

4-1. INTRODUCTION. 

This section includes the theory of operation of the data electronics and an intro­
duction to the graphic symbols used in the logic diagrams. The theory of operation descrip­
tion comprises input/output interface, write logical sequence, read logical sequence, and 
error check functions. 

4-2. LOGIC DIAGRAMS. 

The data electronics logic diagrams are located at the end of Section VII. Graphic 
symbols used in the logic diagrams comply with Military Standard MIL-STD-806B, except 
that squares and rectangles are used interchangeably for special circuits. 

4-3. Logtc Element Identification. Identification of a logic element is accomplished by 
the graphic symbol and the notations within and adjacent to the symbol. (See Figure 4-1.) 
The mnemonic (top) designation within the symbol identifies the printed circuit board (PCB) 
type. The alphanumeric (bottom) designation within the symbol identifies the physical 
location of the PCB in the data electronics card cage. Dashed lines indicate internal connec­
tions on the PCB. Numbers adjacent to the 
logic element indicate the PCB pin number 
for the connecting signal line. 

4-4. State Indicators. A state indicator 
(small circle) at the input to any logic 
element indicates that the relatively-low 
level of the input signal activates that 
function of the logic element. A state indi­
cator at the output of any logic element 
indicates that the output level of the acti­
vated function is relatively low. 

4 -5 . Signal Call outs . Signal callouts 
in the data electronics logic diagrams show 
the TRUE (active) state of the signal. 
Write Permit (-) indicates that Write Permit 
is TRUE when the Write Permit (-) signal 
is relatively low. Read Strobe (+) indicates 
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that Read Strobe is TRUE when the Read Strobe (+) signal is relatively high. Run/Stop (-/+) 
indicates Run (-) is TRUEwhen the Run/Stop (-/+) signal is relatively low and Stop (+) is . . . 

TRUE when the signal is relatively high. 

4-6. Signal Flow Direction. Direction of signal flow is indicated by logic symbol 
orientation. Inputs to a circuit are from the left and outputs are from the right. 

Signal flow other than from left to right is indicated by directional arrowheads on 
the signal lines. 

4-7. INPUT/OUTPUT INTERFACE. 

4-8. GENERAL. 

Most of the signals used in the data electronics logic circuits are binary. Where 
binary levels are used, one of the two levels is a 0.0 ±O. 5 volt level. The second level is 
generally a -6 volt level. In some circuits, -12 volt, +6 volt, or +12 volt levels are used. 
When the binary levels are 0 and -6 or 0 and -12; the 0 volt level is relatively high and is 
therefore termed positive (+), the -6 volt and -12 volt levels are relatively low and are there­
fore termed negative '( -). When the binary levels are 0 and +6 or 0 and +12; the 0 volt level 
is relatively low and is therefore termed negative (-), the +6 volt and +12 volt levels are 
relati vel y high and are therefore termed positive (+). 

Input buffers are used in the input interface to condition the system input signals to 
the logic levels required by the data electronics circuits. Output drivers are used in the out­
put interface to condition the data electronics output signals to the levels required for the 
system output signals. 

4-9. INPUT BUFFERS (TYPICAL). 

The system input line to each input buffer is returned to ground through a line ter­
minating resistor. Each system input signal level is compared with a fixed reference voltage 
in transistor gate circuits on the input buffer PCB. When the level of an input signal exceeds 
the gate threshold level established by the reference voltage, the output of the input buffer 
circuit is switched from one binary logic level to the other. When the system input signal 
level falls below the gate threshold level, the output of the input buffer is switched back to the 
other binary logic level. The input buffers provide high-noise-immunity inputs for the system. 

The conditioned outputs from the input buffers are applied to the data electronics 
logic circuits. 

4-2 
/ 



4-10. OUTPUT DRIVERS (TYPICAL). 

The output drivers for the data electronics are located on the output driver PCB· 
assemblies. NAND gate/drivers are used in each output driver circuit. The NAND gates 
provide for read strob'e control of the system read data outputs and for inhibit of other' 
system outputs when required. The NAND gates are enabled by relatively-high level (or 
open circuit) inputs. 

4-11. WRITE LOGIC SEQUENCE. 

4-12. WRITE DATA. 

A TRUE (low level) Write Data signal at pin 12 of the write amplifier data input 
AND gate enables the AND gate. A Write Strobe pulse coincidental with the TRUE Write 
Data signal produces a negative-going pulse at the output of the AND gate. The negative­
going pulse is applied through a NOR gate to the input of the Write Deskew single -shot delay. 
The positive-going pulse from the NOR gate triggers the single-shot delay, which produces 
a positive -going pulse. The width of the single -shot delay pulse is adjustable and is set to 

. compensate for the gap-to-gap misalignment (static skew) of the write heads. 

The negative-going trailing edge of the single-shot delay pulse triggers the Write 
Register flip-flop and the flip-flop changes state. When the flip-flop changes state, the 
direction of current flow through the write head is reversed, which causes the polarity of 
the head magnetic flux to reverse. The flux polarity change is impressed on the tape and 
is interpreted as a logical ONE during the read function. 

4-13. WRITE RESET. 

The Write Reset signal is used to reset the Write Register flip-flops and to generate 
the LPC character. The Write Register flip-flops are in the reset state at the start of each 
block of write data. If an odd number of data bits are written on anyone track, that Write 
Register flip-flop is in the set state after the last data bit of the block is written. A low 
level status signal from the set flip-flop enables the Write Amplifier reset AND gate. The 
Write Reset pulse produces a negative-going pulse at the output of the reset AND gate. The 
negative-going pulse is applied through the NOR gate to the input of the Write Deskew single­
shot delay and causes a ONE to be written as previously described for the Write Data input. 
The Write Register flip -flop is then in the re set state. 

The reset of the flip-flops generates the LCC which provides an even number of 
data bits in each track of a data block. 
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4-14. WRITE REGISTER DC RESET. 

The Write Permit signal input is inverted and NANDed with the inverted Run/Stop 
signal input (or with the inverted Fwd/Stop signal input in Fwd/Stop-Rev/Stop logic systems). 
The NAND gate is located on the strobe generator PCB. When either the Write Permit signal 
or the Run/Stop (or Fwd/Stop) signal is at the FALSE (high) level, the output of the NAND 
gate is at the low level. The low level output from the NAND gate DC resets the Write 
Register flip-flops and holds the flip-flops in the reset state. 

4-15. TEST DESKEW. 

A negative-going Test Deskew pulse train applied at test point TP1 of the Data Elec­
tronics is applied through the Write Amplifier NOR gates to the inputs of the Write Deskew 
single-shot delays. The pulses cause all ONEs to be written as previously described for the 
Write Data input. The Test Deskew input is used during off-line Write Deskew adjustment 
procedures. The Write Reset and the Write Strobe inputs must be FALSE when the Test 
Deskew input is used. 

4-16. WRITE HEAD POWER. 

Write Head Power is furnished by the Write Power Gate. When the Write Permit 
input is at the TRUE level and a write enable ring is in place in the file reel, +10 volt power 
is supplied to the write heads from the write power gate PCB through pins 28, 29, and 30. 
The write power relay on the write power gate PCB is energized when the write enable ring 
is sensed by the write enable switch assembly on the tape transport. 

4-17. READ LOGICAL SEQUENCE. 

4-18. READ PERMIT. 

Read Permit TRUE enables the read strobe generator circuits. Read Permit FALSE 
DC resets the read register flip-flops and holds the flip-flops in the reset state. 

4-19. READ DATA. (See Figure 4-2.) 

Flux transitions (written ONEs) on the tape are sensed by the read heads as bipolar 
analog Read Data signals. The Read Data signals from each read head are amplified in a 
three-stage differential voltage amplifier on the associated read amplifier PCB assembly and 
then applied to a differential voltage amplifier on the associated read deskew PCB assembly. 
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The differential output from the amplifier on the read deskew PCB assembly is 
clipped in a clipping stage at the input of the peak detector circuit. The clipping level is 
established by the clipping bias generated on the strobe generator PCB assembly and is 
selected by the Write Permit signal. The clipping bias level is higher when Write Permit 
is TRUE. 

The clipped analog Read Data signal is applied to the peak detector circuit which 
produces a positive-going pulse at the positive or negative peaks of the signal. The leading 
edge of the peak detector output pulse is coincident with the detected peak. The positive­
going pulse triggers the Read Deskew single-shot delay, which produces a negative-going 
pulse. The width of the single-shot delay pulse is adjustable and is preset to compensate 
for the gap-to-gap misalignment (static skew) of the read heads. Two pulse widths are set 
for bidirectional read systems; the forward deskew pulse width is selected when the Forward/ 
Reverse (or Forward/Stop) input is TRUE, the reverse deskew pulse width is selected when 
the Forward/Reverse (or Forward/Stop) input is FALSE. 

The 'positive-going trailing edge of the single-shot delay pulse sets the Read Register 
flip-flop and the Read Data output at pin 32 of the read deskew PCB goes to the TRUE (high) 
level. The Read Data output is applied to one input of a NAND gate driver circuit and enables 
the NAND gate. A Read Strobe (+) pulse coincidental with the TRUE Read Data signal pro­
duces a negative-going pulse at the output of the NAND gate driver. The negative-going pulse 
is a TRUE Read Data output representing a ONE sensed from the tape. 

The Read Register flip-flop is reset by the positive-going trailing edge of the Read 
Strobe (-) pulse. 

4-20. READ STROBE . 

. The Read Strobe (+) aI),d Read Strobe (-) pulses are generated on the strobe generator 
PCB assembly. The positive -going trailing edge of each Read Deskew single -shot delay pulse 
is coupled through an associated inverter driver stage to produce a negative -going OR Clock 
pulse •. The OR Clock pulses are applied to one common input of an AND 'gate on the strobe 
generator PCB . The other input to the AND gate is the Read Permit signal. When Read 
Permit is at the TRUE (low) level, the OR Clock pulses are passed through the AND gate. 
T~e first ORClock pulse through the AND gate triggers the Read Strobe single-shot delay, 
which produces a negative-going pulse. The width of the Single-shot delay pulse is adjust­
able and is preset to approximately one-half the character frame time, less the read strobe 
pulse time. Two single-shot delay pulse widths are preset: one for the high density packing 
rate, the other for the low density packing rate. Selection of the pulse width is accomplished 
by switching circuits on the write power gate PCB. When the HI/LO Density line is at the low 
level, the High Density pulse width is selected. When the HI/LO Density line is at the high 
level, the Low Density pulse width is selected. 

The positive-going trailing edge of the Read Strobe single-shot delay pulse is 
coupled to a pulse generator circuit which then generates the positive-going Read Strobe (+) 
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pUlse. The pulse width of the Read Strobe (+) pulse is approximately one microsecond. The 
Read Strobe (+) pulse is inverted through an inverter stage to produce the Read Strobe (-) 
pulse. 

4-21. ERROR CHECK OPTIONS. 

Error check options consist of Vertical Parity Check, Rate Check, and Echo Check. 
(See The Data Electronics Logic Diagrams in Section VII. ) 

4-22. VERTICAL PARITY CHECK. 

Vertical Parity is checked during both Read Only and Write Check modes of operation 
by a continuous frame-by-frame check of the contents of the read register. A parity-select 
level from the customer selects either odd or even parity check. Odd parity requires an odd 
number of logical ONEs be recorded in every ~haracter frame. Even parity requires an even 
number of logical ONEs in every character frame. A Vertical Parity Error exists when an 
extra (or missing) logical ONE is detected. 

Numerical values in parenthesis in the following circuit description refer to 9 -track 
systems. The Odd/Even Parity Select line and the complementary outputs of the Read Register 
flip-flops are applied to the inputs of the parity checking circuit on the Exclusive OR PCB 
assembly. Eight Exclu sive OR gate s are used for 7 -track systems, nine for 9 -track systems. 
Each gate compares two inputs and produces a high level output when the logic levels of the 
inputs are dissimilar. Seven (or nine) Read Data (-) lines from the Read Register flip-flops 
and the Odd/Even Parity Select line are applied to four (or five) of the Exclusive OR gates. 
The outputs of the four gates are applied in pairs to the following two Exclusive OR gates, the 
outputs of which are compared by a single gate. The output of the single gate is compared 
in a final Exclusive OR gate with a fixed low level input (in 9 -track systems, the output of the 
fifth input Exclusive OR gate is compared with the output of the single gate in the final Exclu­
sive OR gate). The output of the final gate is ANDed with the Read Strobe (+) pulse in a NAND 
gate driver. If a vertical parity error is sensed, a negative -going Vertical Parity Error pulse 
is produced at the output of the NAND gate driver and is transmitted to the customer via the 
system output connector. 

4-23. RATE CHECK. 

Rate Check is performed,only during the Write/Check mode. A Rate error pulse is 
generated when the interval between successive Read Strobe (-) pulses decreases to 

. 1 
0.67 (tape speed in ips) (high bit packing density) 
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The Rate Check circuit is located on the error check PCB and operates in the follow­
ing manner. (See Figures 4-3 and 4-4.) T~e Read Strobe (-) pulse triggers single-shot 
delay A which produces'a negative-going pulse. The positive-going trailing edge of the single­
shot delay A pulse triggers single-shot delay B, which produces a negative-going pulse. The 
next arriving Read Strobe (-) pulse retriggers single-shot delay A and also is ANDed with the 
output of single-shot delay B. If the Read Strobe (-) pulse and the output pulse from single­
shot delay B ar:e coincident, a rate error pulse is generated. 

4-24. ECHO CHECK . 

. An Echo output is generated by each Write amplifier whenever the amplifier changes 
state andreverses the Write head coil current. The Echo output is a positive-going pulse 
derived from the induced EMF generated by the Write head inductance when the write head 
coil current reverses. 

In ORed Clock systems, the data that is written must cause at least one head driver 
to change state in each frame. The Echo output of each Write amplifier is ORed with the 
Echo outputs of all other Write amplifiers to generate an ORed Echo output. The ORed Echo 
output occurs if any Write amplifier changes state during the frame interval. If no ORed 
Echo occurs during the frame, a malfunction in the Write circuits is indicated and an Echo 
error pulse is generated by the Echo Check circuits. 

The Echo error pulse is generated in the following manner. (See Figures 4-5 
and 4-6.) The Write Strobe triggers the single-shot delay and the leading edge of the single­
shot delay pulse sets the flip-flop. The Write Strobe holds the AND gate FALSE for the . 
strobe duration to prevent any output from the AND gate during the period that the single-shot 
delay and flip-flop are going TRUE. The AND gate is also held FALSE by the single-shot 
delay pulse for the duration of its delay. The Echo input must occur sometime after the Write 
Strobe and within the duration of the single-shot output. The Echo input resets the flip-flop. 
If no Echo input occurs, the flip-flop remains set at the end of the single-shot delay pulse 
and the output of the AND gate goes TRUE, indicating an Echo Error. 

4-25. WRITE/CHECK ERROR. 

The Vertical Parity Check output, Rate Check output, and Echo Check output are 
ORed together. The occurence of any error triggers a pulse generator circuit, which pro­
duces a negative-going 1 microsecond error pulse. The error pulse is ANDed with Write 
Permit. If the Write Permit is TRUE, a negative-going Write Check Error pulse is pro­
duced at the output of the AND gate driver and is transmitted to the customer via the system 
output connector. 
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5 -1. INTRODUCTION. 

SECTION V 
MAINTENANCE 

This section contains adjustment procedures and troubleshooting techniques for the 
data electronics. Tape transport maintenance is included in the Tape Transport technical 
manual. 

5-2. TEST EQUIPMENT. 

Table 5-1 lists the required test equipment. 

. 

TABLE 5-1 
REQUIRED TEST EQUIPMENT 

EQUIPMENT 
RECOMMENDED TYPE 

OR EQUIVALENT 

Voltmeter Hewlett-Packard HP 412A 

Alignment Master Tape Ampex 750-238 

Oscilloscope Tektronix 535 

Preamplifier Tektronix CA 

Square Wave Generator Hewlett-Packard HP 211 

5-3. ADJUSTMENT SCHEDULE. 

Adjustments are made by Ampex prior to the shipment of equipment. Further 
adjustments are not normally required unless components are interchanged or replaced. 
Verify adjustments every 500 hours of operation to maintain maximum data reliability. 
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5 -4. ADJUSTMENT PROCEDURES. 

Tape transport and power supply adjustments must be verified before data electronics 
adjustments are made. Due to the interrelationship between circuit functions, data electronics 
adjustments must be made in the following sequence. 

1. Clipping Level 

2. Read Deskew 

3. Write Check 

4. Write Deskew 

5. Read Strobe Delay 

6. Rate Check Reference Time*· 

An insulated blade screwdriver is recommended 
for making adjustments to prevent accidental 
shorting of components. 

The following preliminary checks should be made before any read deskew, write 
deskew, or read strobe adjustments are made. Verify that the tape path is clean and free 
of any restrictions to tape movement. TM -11 and TM -12 tape transports only: In new 
installations or where the tape guides have been replaced, ensure that the top flanges (caps) 
on the spring-loaded tape guides are in contact with the center sleeves of the guides. If the 
attaching screws of the top flanges must be tightened to bring the flanges in contact with the 
sleeves, a torque driver should be used and the screws tightened to 2.5 to 3.0 inch-pounds 
of torque. 

If adjustments are tobe made off line, use Alternate Adjustment Procedure. (Refer 
to paragraph 5 -11. ) 

5-5. CLIPPING LEVEL. 

The bias setting adjustment on the Strobe Generator card determines the clipping 
level. In the Read Only Mode, the clipping level is set at 20 percent. In the Write Check 
Mode, the clipping level is set at 40 percent. These percentages refer to the base-to-peak 
amplitude of the signal into the peak detector. 

Step 1: Connect the voltmeter negative lead to pin B8 -32 (clip level output) and 
the positive lead to TSI-3 (-6 volt reference). 

':'Required only when the optional write check 
circuits are used in the data electronics. 
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Step 2: 

Step 3: 

Step 4: 

Step 5: 

Step 6: 

Step 7: 

Step 8: 

With power ON, select Remote Mode at the Operator control panel (OCP). 
When the REMOTE indicator goes ON, the system is ready for operation. 

Set the Write Permit input to the TRUE level. 

Adjust R 9 (bottom potentiometer) on the strobe generator (SO) PCB at 
B8 to obtain +1.40 ±O. 05 volts between B8-32 and TSl-3, as indicated 
on the voltmeter. (See Figure 5-1 for potentiometer location.) 

HIGH DENSITY DELAY R13 

LOW DENSITY DELAY Rl4 

HIGH LEVEL CLIP RIO 

LOW LEVEL CLIP R9 

Figure 5-1 
Clip Level and Strobe Delay Potentiometers 

Set the Write Permit input to the FALSE level. 

Adjust RIO (second-from-bottom potentiometer) on SO to obtain +0.60 
±0.02 volts between B8-32 and TSl-3, as indicated on the voltmeter. 

Repeat Steps 3 through 6 to ensure that the level has not changed. 
This completes the clipping level adjustment. 

Disconnect the voltmeter. 
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5-6. READ DESKEW. 

The read deskew adjustment is made using a skew alignment master tape (Ampex 
No. 750-238). The skew correction is accomplished by setting the delay time of each read 
deskew single-shot so that the trailing edges of the delay pulses are coincident. A reference 
track is selected and the trailing edge of the center track (track 5 in 9-track systems, track 4 
in 7 -track systems) read deskew delay pulse is aligned with the trailing edge of the selected 
reference track read deskew delay pulse. The center track is then used as the reference 
track during the read deskew adjustment. A preliminary read-amplifier-gain check is made 
to ensure that the read amplifier output signal amplitude is adequate for use during the setting 
of the read deskew single-shot delay times. Steps 3 through 6 pertain to the preliminary read­
amplifier-gain adjustment. Steps 7 through 26 pertain to the read forward deskew adjustment. 
Steps 27 through 41 pertain to the read reverse deskew adjustment and are applicable to 
bidireCtional-read systems only. 

Where two potentiometer or test point references are given in an adjustment pro­
cedure, the reference not in parenthesis pertains to 9-track systems and the reference in 
parenthesis pertains to 7-track systems. 

Step 1: 

Step 2: 

Step 3: 

Step 4: 

Step 5: 

5-4 

Set the Write Permit input to the FALSE level and load the alignment 
master tape on the transport (ensure that the reel does not contain a 
write enable ring). Verify that the FILE PROTECT indicator on the 
OCP is ON. 

Write power must be disabled to prevent 
accidental erasure of the master tape. 
Disabling is accomplished by the pro­
cedures of Step 1. 

Select Remote Mode at the OCP. When the REMOTE indicator goes ON, 
the system is ready for operation. 

Connect an oscilloscope to observe the read signal at pin 12 of the 
track 1 read deskew (RD) PCB at A2. Set the vertical sensitivity of 
the oscilloscope to 2 v / cm. 

Run the tape forward. Adjust the oscilloscope horizontal sweep rate as 
required to observe the read signal envelope (sweep rate approximately 
50 flsec/cm for a tape speed of 75 ips). 

Adjust 2Rll (top potentiometer) on the read amplifier (RA) PCB atB2 to 
obtain a read signal amplitude of 6 to 8 volts peak-to-peak, as indicated 
on the oscilloscope. This completes the preliminary read-amplifier­
gain adjustment for read data track 1. 



Step 6: 

Step 7: 

Step 8: 

Step 9: 

Step 10: 

Step 11: 

Step 12: 

Repeat Steps 3 through 5 for each of the remaining read data tracks. 
Refer to Table 5-2 for the read amplifier adjustment and test point 
locations. See Figure 5-2 for the read amplifier PCB locations. Refer 
to Table 5-3 for the location of the read deskew PCB assemblies. 

Connect the channel A input of the oscilloscope to observe the read signal 
at pin 12 of the track 1 read deskew (RD) PCB at A2. 

Connect the channel B input of the oscilloscope to observe the read signal 
at pin 12 of the track 2 read deskew (RD) PCB at A3. 

Separate the base lines of the two signals displayed on the oscilloscope. 

Determine which of the two data bits displayed on the oscilloscope is 
occurring last. (In the example shown in Figure 5-3, the track 2 read 
data bit occurs later than the track 1 read data bit.) The track in which 
the data bit is occurring last is used as the comparison track for the 
next step. 

NOIE 

Figure 5-3 illustrates the hypothetical 
timing relationship between the ampli­
fied read data outputs of each track in 
a 7 -track system; a 9 -track system 
would have two additional amplified 
read data outputs. The relationship 
shown is for example only, the actual 
time at which each bit occurs is deter­
mined by the gap-scatter of the read 
heads in the system being adjusted. 

Connect the oscilloscope to observe the read signal at pin 12 of the 
track 3 read deskew PCB at A4 and at pin 12 of the comparison trac.k 
read deskew PCB selected in Step 10. 

Determine which of the two data bits displayed on the oscilloscope is 
occurring last. (In the example shown in Figure 5-3, the track 2 read 
data bit occurs later than the track 3 read data bit.) The track in which 
the data bit is occurring last is used as the comparison track for the 
next step. 
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TABLE 5-2 
READ AMPLIFIER ADJUSTMENTS 

,~ OSCILLOSCOPE POTENTIOMETER 
TRACK 

CONNECTION LOCATION REF DES 

" 1 A2-12 B2 top 2Rll 

2 A3-12 B3 bottom lRll 

3 A4-12 B3 top 2Rll 

4 A5-12 B4 bottom lRll 

5 A6-12 B4 top 2Rll 

6 A7-12 B5 bottom lRll 

7 A8-12 B5 top 2Rll 

8 A9-12 B6 bottom lRll 

9 AIO-12 B6 top 2Rll 

'~Read Amplifier adjustments are observed on Read Deskew PCBs. 
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Step 13: 

Step 14: 

Step 15: 

Step 16: 

Step 17: 

Step 18: 

Step 19: 

Step 20: 

Repeat Steps 11 and 12 for the remaining read data tracks to determine 
which data bit of the character is occurring last. Refer to Table 5-3 
for the location of the read deskew PCB assemblies. (In the example 
shown in Figure 5-3, track 2 would be used as the comparison track 
until the read data bits of tracks 2 and 5 are compared. The track 5 
read data bit occurs later than the track 2 read data bit, thus track 5 
would be used as the comparison track for track 6. The track 6 read 
data bit occurs later than the track 5 read data bit, thus track 6 would 
be used as the comparison track for track 7. The track 6 read data bit 
occurs later than the track 7 read data bit, thus the track 6 read data 
bit of the character occurs last in the example.) The track in which 
the data bit is occurring last is used as the selected reference track 
for the next step. 

Connect the channel I3 input of the oscilloscope to observe the negative­
going read deskew delay pulse at pin 34 of the selected reference track 
read deskew PCB. 

Adjust R25 (top potentiometer) on the selected reference track read de­
skew PCB so that the read deskew delay pulse is at the 20-percent point 
of the delay range, as indicated on the oscilloscope. (See Figure 5 -4 for 
potentiometer location.) For example; if the minimum delay time ob": 
tained by adjusting R25 fully counterclockwise is 10 Ilsec and the maxi­
mum delay time obtained by adjusting R25 fully clockwise is 25 Ilsec, 20-
percent of the 15-llsec delay range is 3llsec, thus the delay time is set to 
13 Ilsec (10 flsec minimum plus 3 Ilsec for 20-percent of the delay range). 

Connect pin 34 of the selected reference track read deskew PCB to the 
external trigger input of the oscilloscope. 

Set the oscilloscope for external (-) trigger. 

Connect the channel A input of the oscilloscope to observe the negative­
going read deskew delay pulse at pin 34 of the center track read deskew 
PCB at A6 (AS). 

Superimpose the base lines of the two signals displayed on the oscilloscope. 

Adjust R25 (top potentiometer) on A6 (AS) to superimpose the trailing­
edge of the center-track deskew delay pulse on the trailing-edge of the 
selected reference track read deskew-delay pUlse. The trailing-edge 
of the center-track pulse will appear on the oscilloscope as a jitter 
band; the jitter band should be centered over the stable trailing-edge of 
the selected reference track pUlse. 
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5-8 

------~~----------------------------------~'\)r,-------.TRACKIREADDATA 

----~~~-------------------------~~~K2R~DMn 

TRACK 3 READ DATA 

----~~~~----------------------------------~~-----.TRACK4READDATA 

TRACK 5 READ DATA 

TRACK 6 READ DATA 

---- TRACK 7 READ DATA 

..-
FIRST DATA BIT TO OCCUR 
REQUIRES THE LONGEST 
READ DESKEW DELAY. 

~ 
LAST DATA BIT TO OCCUR REQUIRES THE 
SHORTEST READ DESKEW DELAY. THIS 
TRACK IS USED AS THE REFERENCE TRACK 
AND THE READ DESKEW DELAY IS SET TO 
THE 20% POINT OF THE DELAY RANGE. 

Figure 5-3 
Read Deskew Reference Track Selection 

(Example Only) 



TABLE 5-3 
R25 <D READ DESKEW PCB LOCATION FORWARD DESKEW 

TRACK 

1 
2 
3 
4 
5 
6 
7 
8 
9 

LOCATION 

A2 
A3 
A4 
A5 
A6 
A7 
A8 
A9'~ 

A10* 

REVERSE DESKEW 
(BIDIRECTIONAL ONLY) 

r.­
R43 Lt£. 

Figure 5-4 

RD 

':'9-track system only. Read Deskew Potentiometer Location 

Step 21: 

Step 22: 

Step 23: 

Step 24: 

Step 25: 

Step 26: 

Disconnect the external trigger input to the oscilloscope from pin 34 of 
the selected reference track read deskew PCB and connect to pin 34 of 
the center track read deskew PCB. 

Connect the channel B input of the oscilloscope to observe the track 1 
read deskew delay pulse at pin 34 of the read deskew PCB at A2. 

Adjust R25 (top potentiometer) on A2 to superimpose the trailing-edge 
(jitter band) of the track 1 read deskew delay pulse on the trailing edge 
of the center track read deskew delay pulse. 

Adjust the read forward deskew delay times for the remaining tracks by 
following the procedure s of Steps 22 and 23. Refer to Table 5 -3 for the 
location of the read deskew PCB assemblies. 

When the read forward deskew delay times of all tracks have been set, 
connect the channel B input of the oscilloscope to observe the OR 'ed Clock 
signal at pin 35 of any read deskew PCB. The jitter band of the OR 'ed 
Clock signal should not exceed 2 flsec'~. If the jitter band exceeds 2 flsec':', 
repeat Steps 16 through 25. 

When the read forward deskew adjustments are completed, stop the tape. 
If the data electronics contains bidirectional-read circuits, proceed to 
Step 27. If the data electronics contains unidirectional-read circuits, 
the read deskew adjustment is completed. Disconnect the oscilloscope, 
unload the master tape from the transport, and remove the extender 
board. 

*For 75 ips tape speed only. For other tape speeds, the jitter band 
change is inversely proportional to the tape speed change. For 
example, the jitter band is approximately 4 flsec at 36 ips. 
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Step 27: 

Step 28: 

Step 29: 

Step 30: 

Step 31: 

Step 32: 

Step 33: 

Step 34: 

Step 35: 

Step 36: 

Step 37: 

5-10 

Set the oscilloscope for internal trigger. 

Repeat Steps 7 through 13, except run the tape in the reverse direction, 
to determine which data bit of a character is occurring last. The track 
in which the data bit is occurring last is used as the selected reference 
track for the next step. 

Connect the channel B input of the oscilloscope to observe the negative­
going read deskew delay pulse at pin 34 of the selected reference track 
read deskew PCB. 

Adjust R43 (bottom potentiometer) on the selected reference track read 
deskew PCB so that the read deskew delay pulse is at the 20-percent 
point of the delay range, as indicated on the oscilloscope. (See Figure 
5-4 for potentiometer location.) For example, if the minimum delay 
time obtained by adjusting R43 fully counterclockwise is 10 Ilsec and the 
maximurri delay time obtained by adjusting R43 fully clockwise is 25 Ilsec, 
20-percent of the lS-llsec delay range is 3 Ilsec, thus the delay time is 
set to 13 Ilsec (10 Ilsec minimum plus 3 Ilsec for 20-percent of the delay 
range). . 

Connect pin 34 of the selected reference track read deskew PCB to the 
external trigger input of the oscilloscope. 

Set the oscilloscope for external (-) trigger. 

Connect the channel A input of the oscilloscope to observe the negative­
going read deskew delay pulse at pin 34 of the center track read deskew 
PCB at A6 (AS). 

Superimpose the base lines of the two signals displayed on the oscilloscope. 

Adjust R.43 (bottom potentiometer) on A6 (AS) to superimpose the trailing­
edge of the center-track read deskew delay pulse on the trailing-edge of 
the selected reference track read deskew delay pulse. The trailing edge 
of the center-track pulse will appear on the oscilloscope as a jitter band; 
the jitter band should be centered over the stable trailing-edge of the 
selected reference track pulse. 

Disconnect the oscilloscope external trigger input from pin 34 of the 
seleCted reference track read deskew PCB and connect to pin 34 of the 
center track read deskew PCB. . 

Connect the channel B input of the oscilloscope to observe the track 1 
read deskew delay pulse at pin 34 of the read deskew PCB at A2. 



Step 38: 

Step 40: 

Step 41: 

Adjust R43 (bottom potentiometer) on A2 to superimpose the trailing­
edge (jitter band) of the track 1 read deskew delay pulse on the trailing 
edge of the center track read deskew delay pulse. 

Adjust the read reverse deskew delay times for the remaining tracks by 
following the procedures of Steps 37 and 38. It is not necessary to re­
adjust the read deskew delay time of the selected reference track. 
Refer to Table 5 -3 for the location of the read deskew PCB assemblies. 

When the read reverse deskew delay times of all tracks have been set, 
connect the oscilloscope to observe the OR 'ed Clock signal at pin 35 of 
any read deskew PCB. The jitter band of the OR 'ed Clock signal should 
not exceed 2 11 sec':' . If the jitter band exceeds 2 Ilsec*, repeat Steps 31 
through 40. 

When the read reverse deskew adjustments are completed, stop the tape 
and disconnect the oscilloscope. Unload the master tape from the trans­
port. 

5-7. WRITE CHECK. 

The Write Check procedures are performed with the system performing the write 
and read function. The write permit and read permit levels must be set TRUE and the trans­
port placed in the Remote Mode of operation. Select high density on the OCP. Verify that 
the write operation is being performed by checking the write amplifiers. 

Step 1: 

Step 2: 

Step 3: 

Step 4: 

Install the write enable ring. Load a scratch-pad tape on the transport. 
Set the Write Permit and Read Permit inputs TRUE. Write all ONEs at 
the high density rate. 

Connect the oscilloscope to observe the signal at pin 34 of the track 1 
write amplifier at A14. A voltage spike o'f approximately 10 volts should 
occur for every other current transition through the write head. 

Connect the oscilloscope to observe the signal at pin 30 of the track 1 
write amplifier. A voltage spike of approximately 10 volts should occur 
for every other current transition through the write head. 

Repeat the procedures of Steps 2 and 3 for the remaining tracks. Refer 
to Table 5-4 for the location of the write amplifier PCB assemblies. 

':'For 75 ips tape speed only. For other tape speeds, the jitter 
band change is inversely proportional to the tape speed change. 
For example, the jitter band is approximately 4 Ilsec at 36 ips. 
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5 -8 . WRITE DESKEW. 

The write deskew adjustment is made while reading the tape as a series of ONEs is 
being written. The skew correction is accomplished by setting the delay time of each write 
deskew single-shot. (The write deskew single-shots are located on the write amplifier PCB 
assemblies.) A reference track is selected and the trailing edge of the center track (track 5 
in 9-track systems, track 4 in 7 -track systems) read deskew delay pulse is aligned with the 
trailing edge of the selected reference track read deskew delay pulse. The center track is 
then used as the reference track during the write deskew adjustment. The read amplifier 
gain is adjusted to ensure that the read amplifier output is normal for write check operation 
before setting the write deskew single-shot delay times. Steps 6 through 8 pertain to the 
read amplifier gain adjustment. Refer to Table 5 -4 for the location of the write amplifier 
PCB assemblies and see Figure 5-5 for the location of the write deskew potentiometer. 

Where two potentiometer or test point references are given in an adjustment pro­
cedure, the reference not in parenthesis pertains to 9-track systems and the reference in 
parenthesis pertains to 7-track systems. 

Step 1: 

Step 2: 

Step 3: 

.. Step 4: 

Load anew, blank tape (or a blank tape known to be in good condition) 
on the tape transport, with a write enable ring in place on the reel. 

Set the Write Permit, Read Permit, Select, and all Write Data inputs to 
the TRUE level. 

Select Remote Mode at the OCP. When the REMOTE indicator goes ON, 
the system is ready for operation . 

Program the tape transport to run the tape forward. 

TABLE 5-4 
WRITE AMPLIFIER PCB LOCATION 

TRACK LOCATION 
Rl 

1 A14 
2 Al5 
3 A16 
4 A17 
5 Al8 
6 Al9 
7 A20 
8 A2l* 
9 A22* 

Figure 5-5 
*9-track system only. Write Deskew Potentiometer Location 
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Step 5: 

Step 6: 

Step 7: 

Step 8: 

Step 9: 

Step 10: 

Step 11: 

Step 12: 

Step 13: 

Step 14: 

Step 15: 

Write all ONEs at the normal density rate (the Write Strobe period is 
16.67 llsec for an 800 cpi density at a tape speed of 75 ips). 

Connect an oscilloscope to observe the read signal at pin 12 of the 
track 1 read deskew PCB at A2. Set the vertical sensitivity of the 
oscilloscope to 2 v / cm. Adjust the oscilloscope horizontal sweep 
rate as required to observe the read signal envelope (sweep rate 
approximately 50 llsec/cm for a tape speed of 75 ips). 

Adjust 2Rll (top potentiometer) on the read amplifier (RA) PCB at pin 32 
to obtain a read signal amplitude of 8 volts peak-to-peak, as indicated 
on the oscilloscope. This completes the read amplifier gain adjustment 
for read data track 1. 

Repeat Steps 6 and 7 for each of the remaining read data tracks. Refer 
to Table 5-2 for the read amplifier adjustment and test point locations. 
See Figure 5-2 for the location of the read amplifier PCB assemblies. 
Refer to Table 5 -3 for the location of the read deskew PCB assemblies. 

Set the oscilloscope controls for DC vertical input, 2 v /cm vertical 
sensitivity, 1 Ilsec/cm horizontal sweep rate, and internal (+) trigger. 

Connect the channel A input of the oscilloscope to observe the negative­
going write deskew delay pulse at test point TP1 of the track 1 write 
amplifier PCB at A14. 

Adjust potentiometer R1 on A14 so that the write deskew delay pulse is 
at the 20-percent point of the delay range, as indicated on the oscillo­
scope. (See Figure 5-5 for potentiometer location.) For example; if 
the minimum delay time obtained by adjusting R1 fully counterclock­
wise is 10 Ilsec and the maximum delay time obtained by adjusting R1 
fully clockwise is 25 llsec, 20-percent of the 15 -llsec delay range is 
3 llsec, thus the delay time is set to 13 llsec (10 llsec minimum plus 3 
llsec for 20-percent of the delay range). 

Connect test point TP1 of the track 1 write amplifier to the external 
trigger input of the oscilloscope. 

Set the oscilloscope for external (-) trigger. 

Connect the channel B input of the oscilloscope to observe the negative­
going write deskew delay pulse at test point TP1 of the track 2 write 
amplifier PCB at A15. 

Superimpose the base lines of the two signals displayed on the oscillo­
scope. 
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Step 16: 

Step 17: 

Step 18: 

Step 19: 

Step 20: 

Step 21: 

Step 22: 

Step 23: 

5-14 

Adjust Rl on A15 to superimpose the trailing edge of the track 2 write 
deskew delay pulse on the trailing edge of the track 1 write deskew delay 
pulse. The trailing edge of the track 2 pulse will appear on the oscillo-. 
scope as a jitter band; the jitter band should be centered over the stable 
trailing edge of the track I pulse. 

Connect the channel B input of the oscilloscope to observe the write de­
skew delay pulse at test point TPI of the track 3 write amplifier PCB at 
A16. 

Adjust potentiometer R1 on A16 to superimpose the trailing-edge (jitter 
band) of the track 3 write deskew delay pulse on the trailing edge of the 
track 1 write deskew delay pulse. 

Adjust the write-deskew delay times for the remaining tracks by follow­
ing the procedures of Steps 17 and 18. Refer to Table 5-4 for the location 
of the write amplifier PCB assemblies. 

Connect the channel A input of the oscilloscope to observe the read signal 
at pin 12 of the track 1 read deskew (RD) PCB at A2. 

Connect the channel B input of the oscilloscope to observe the read signal 
at pin 12 of the track 2 read deskew (RD) PCB at A3. 

Separate the base lines of the two signals displayed on the oscilloscope. 

Determine which of the two data bits displayed on the oscilloscope is 
occurring last. (In the example shown in Figure 5-3, the track 2 read 
data bit occurs later than the track 1 read data bit.) The track in which 
the data bit is occurring last is used as the comparison track for the 
next step. 

1 NO'. I 
Figure 5-3 illustrates the hypothetical 
timing relationship between the ampli­
fied read data outputs of each track in 
a 7-track system; a 9-track system 
would have two additional amplified 
read data outputs. The relationship 
shown is for example only, the actual 
time at which each bit occurs is de­
termined by the gap-scatter of the 
write heads in the system being ad­
justed. (The gap-scatter of the read 
heads is compensated for by the read 
deskew adjustment.) 



Step 24: 

Step 25: 

Step 26: 

Step 27: 

Step 28: 

Step 29: 

Step 30: 

Step 31: 

Step 32: 

Connect the oscilloscope to observe the read signals at pin 12 of the track 
3 read deskew PCB at A4 and at pin 12 of the comparison track read de­
skew PCB selected in Step 23. 

Determine which of the two data bits displayed on the oscilloscope is 
occurring last. (In the example shown in Figure 5-3, the track 2 read 
data bit occurs later than the track 3 read data bit.) The track in which 
the data bit is occurring last is used as the comparison track for the 
next step. 

Repeat Steps 24 and 25 for the remaining read data tracks to determine 
which data bit of the character is occurring last. Refer to Table 5-3 
for the location of the read deskew PCB assemblies. (In the example 
shown in Figure 5-3, track 2 would be used as the comparison track 
until the read data bits of tracks 2 and 5 are compared. The track 5 
read data bit occurs later than the track 2 read data bit, thus track 5 
would be used as the comparison track for track 6. The track 6 read 
data bit occurs later than the track 5 read data bit, thus track 6 would 
be used as the comparison track for track 7. The track 6 read data bit 
occurs later than the track 7 read data bit, thus the track 6 read data bit 
of the character occurs last in the example.) The track in which the data 
bit is occurring last is used as the selected reference track for the next 
step. 

Connect the channel B input of the oscilloscope to observe the negative­
going read deskew delay pulse at pin 34 of the selected reference track 
read deskew PCB. 

Connect pin 34 of the selected reference track read deskew PCB to the 
external trigger input of the oscilloscope. 

Set the oscilloscope for external (-) trigger. 

Connect the channel A input of the oscilloscope to observe the negative­
going read deskew delay pulse at pin 34 of the center track read deskew 
PCB at A6 (AS). 

Superimpose the base lines of the two signals displayed on the oscilloscope. 

Adjust potentiometer R1 on the center track write amplifier PCB at A18 
(A17) to superimpose the trctiling edge of the center-track read deskew 
delay pulse on the trailing edge of the selected reference track read 
deskew delay pUlse. The trailing edge of the center-track pulse will 
appear on the oscilloscope as a jitter band; the jitter band should be 
centered over the stable trailing edge of the selected reference track 
pUlse. 
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Step 33: 

Step 34: 

Step 35: 

Step 36: 

. Step 39: 

DiscOlmect the oscilloscope external trigger input from pin 34 of the 
selected reference track read deskew PCB and connect to pin 34 of the 
center track read deskew PCB. 

Connect the channel B input of the oscilloscope to observe the track 1 
read deskew delay pulse at 'pin 34 of the read deskew PCB at A2. 

Adjust potentiometer R1 on the track 1 write amplifier PCB at A14 to 
superimpose the trailing edge (jitter band) of the track 1 read deskew 
delay pulse on the trailing edge of the center track read deskew delay 
pulse. 

Adjust the write deskew delay times for the remaining tracks by follow­
ing the procedures of Steps 34 and 35. It is not necessary to readjust 
the write deskew delay time of the selected reference track. Refer to 
Tables 5 -3 and 5 -4 for the location of the read deskew and write ampli­
fier PCB assemblies, respectively. 

Do not change the read deskew delay 
adjustments. An alignment master 
tape must be used to set the read de­
skew delay adjustments. 

When the write deskew delay times have been set, the write deskew 
adjustment is complete. Stop the tape and disconnect the oscilloscope. 
Unload the tape from the transport. 

5-9. READ STROBE DELAY. 

The read strobe delay adjustment is made while reading the tape as a series of ONEs 
is being written at the required data transfer rate. Two read strobe delay times are set: one 
for high density packing, the other for low density packing. Steps 9 through 11 pertain to the 
strobe delay time adjustment for_high density packing, Steps 12 through 14 pertain to the 
strobe delay time adjustment for low density packing. 

The read strobe delay adjustment procedure includes read strobe delay adjustments 
for denSity/speed combinations of 800 cpi at 75 ips and 556 cpi at 75 ips. Refer to Table 5-5 
for the read strobe delays required at other density/speed combinations. 

Step 1: 
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Load anew, blank tape (or a blank tape known to be in good condition) 
on the tape transport, with a write enable ring in place on the reel. 



TABLE 5-5 
READ STROBE DELAY TIME* 

DENSITY 36 IPS 45 IPS 75 IPS 112.5 IPS 120 IPS 150 IPS 

200 cpi 69 I-lsec 561-lsec 33 I-lsec 22.0 I-lsec 29.0 I-lsec 16.7 I-lsec 

556 cpi 25 f-lsec 20 f-lsec 12 f-lsec S.O f-lsec 7.0 f-lsec 6.0 f-lsec 

SOO cpi 17 f-lsec 14 f-lsec S f-lsec 5.5 f-lsec 5.2 f-lsec 4.0 f-lsec 

':'Read Strobe Delay Time = 1/2 Character Frame Period 

Step 2: Set the Write Permit, Read Permit" Select, and all Write Data inputs 
to the TRUE level. 

Step 3: Select Remote Mode at the OCP. When the REMOTE indicator goes ON, 
the system is ready for operation. 

Step 4: Connect the channel A input of an oscilloscope to observe the negative­
going OR Clock signals at pin 10 of the strobe generator PCB at BS. 

Step 5: Connect pin 10 of BS to the external trigger input of the oscilloscope. 

Step 6: Connect the channel B input of the oscilloscope to observe the positive­
going Read Strobe (+) pulse at pin 24 of BS. 

Step 7: Set the oscilloscope controls for DC vertical input, 2 v/cm vertical 
sensitivity, Il-lsec/cm horizontal sweep rate, external (-) trigger, 
and chopped channel display. 

Step S: Program the tape transport to run the tape forward~ 

Step 9: Select high density operation at . the OCP. 

Step 10: Write all ONEs at the high density rate (the Write Strobe period is 16.67 
f-lsec for an SOO cpi density at a tape speed of 75 ips). 

Step 11:' Adjust R13 (top potentiometer) on BS to obtain a read strobe delay of S 
f-l sec ':' between the leading edge of the first OR Clock signal and the 
trailing edge of the following Read Strobe (+) puls~e, as indicated on the 
oscilloscope. The timing relationship of the two signals is shown in 
Figure 5-6. See Figure 5-1 for potentiometer location. 

Step 12: Select low density operation at the OCP. 

,~ F or SOO cpi at 75 ips. Refer to Table 5 -5 for the read 
strobe delay required at other density/speed combinations. 
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OR CLOCKS 
(OSCILLOSCOPE 
CHANNEL A) LJ 

t-- READ 
STROBE---i 
DELAY I . 

READSTROSE (+) Il 
(OSCILLOSCOPE 
CHANNELS) ______________________ ~ ~ __________________ _ 

Step 13: 

Step 14: 

Step 15: 

Figure 5-6 
Read Strobe Delay Timing 

Write all ONEs at the low density rate (the Write Strobe period is 24 
llsec for a 556 cpi density at a tape speed of 75 ips). 

Adjust R14 (second-from-top potentiometer) on B8 to obtain a read strobe 
delay of 12'~ jJsec between the leading edge of the OR Clock signal and the 
trailing edge of the following Read Strobe (+) pulse, as indicated on the 
oscilloscope. This completes the read strobe delay adjustment. 

NOI. 

Systems Operating at 150 IPS. 

Under worst case program conditions at 150 IPS, 
the cumulative timing errors introduced by dy­
namic skew and instantaneous speed variation 
(ISV) can cause a read register flip-flop set (OR 
Clock leading edge) and the read register reset 
(Read Strobe trailing edge) conditions to occur 
Simultaneously or almost simultaneously. These 
conflicting commandsto the read register flip­
flop can cause a read data error. The following 
read strobe delay adjustment should be used if the 
read strobe timing is causing read data errors. 

Connect the oscilloscope to observe the OR Clock 
and Read Strobe pulses. (Use the worst case pro­
gram that produced the read data errors.) Adjust 
the read strobe delay as required to provide a 
guardband of approximately 1 jJsec between the 
Read Strobe pulse and the nearest OR Clock pulse. 

Stop the tape and disconnect the oscilloscope. Unload the tape from the 
transport. 

'~For 556 cpi at 75 ips. Refer to Table 5-5 for the read strobe 
delay required at other density/speed combinations. 
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5-10. RATE CHECK REFERENCE TIME. 

The rate check reference time adjustment is made while reading the tape as a series 
of ONEs is being written at the required data transfer rate. An error signal is produced when 
the interval between successive read strobe pulses is less than approximately 67-percent of 
the nominal interval. 

The rate check reference time adjustment procedure includes rate check reference 
time adjustments for the density/speed combination of 800 cpi at 75 ips. Refer to Table 5-6 
for the rate check reference time required at other density/speed combinations. 

TABLE 5-6 
RATE CHECK REFERENCE TIME* 

DENSITY 36 IPS 45 IPS 75 IPS 112.5 IPS 120 IPS 150 IPS 

556 cpi 33 Ilsec 27 Ilsec 16 Ilsec 11. 0 Ilsec lb. 9, Ilsec 8.0 Ilsec 

800 cpi 23 Ilsec 19 Ilsec 11 Ilsec 7.4llsec 6.9 Ilsec 5.6llsec 

*Rate Check Reference Time = 2/3 Character Frame Period. 

Step 1: 

Step 2: 

Step 3: 

Step 4: 

Step 5: 

Step 6: 

Step 7: 

Step 8: 

Load anew, blank tape (or a blank tape known to be in good condition) on 
the tape transport, with a write enable ring in place in the reel. 

Set the Write Permit, Read Permit, Select, and all Write Data inputs to 
the TRUE level. 

Select Remote Mode at the OCP. When the REMOTE indicator goes ON, 
the system is ready for operation. 

Connect the channel A input of an oscilloscope to observe the negative­
going Read Register Reset (-) pulse at pin 23 of the error check PCB at 
B12. 

Connect pin 23 of B12 to the external-trigger input of the oscilloscope. 

Connect the channel B input of the oscilloscope to observe the negative­
going rate error delay B pulse at pin 27 of the error check PCB at B12. 

Set the oscilloscope controls for DC vertical input, 2 v/cm vertical sen­
sitivity, 2 Il sec / cm horizontal sweep rate, external (-) trigger, and 
chopped channel display. 

Program the tape transport to run the tape forward. 
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Step 9: 

Step 10: 

Step 11: 

Step 12: 

READ REGISTER 
RESET H 
(OSCILLOSCOPE 
CHANNELA) 

RATE ERROR: 
DELAY B PULSE 
(OSCILLOSCOPE 
CHANNEL B) 

Select high density operation at the OCP. 

Write all ONEs at, the high density rate (the Write Strobe period is 
16. 671lsec for an 800 cpi density at a tape speed of 75 ips). 

Adjust potentiometer R 12 on B 12 to obtain a rate check reference time of 
. 11 Ilsec* between the leading edge of the Read Register Reset (-) signal 
and the trailing edge of the following J;"ate error delay B pulse, as indi­
cated on the .oscilloscope. The timing relationship of the t'Yo signals is 
shown in Figure 5-7. This completes the rate check reference time 
adjustment. 

Stop the tape and disconnect the oscilloscope. Unload the tape from the 
transport. 

u 
~ RATE CHECK .J 
'~ REFE~ENCE TIME~ 

u 
-----------------------

~J 

Figure 5-7 
Rate Check Reference Timing 

*For 800 cpi at 75 ips. Refer to Table 5-6.for the rate check 
reference time required at other denSity/speed combinations. 
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5-11. ALTERNATE ADJUSTMENT PROCEDURE. 

The alternate adjustment procedure may be used to make off-line adjustments. The 
tape transport must be in the LOCAL mode when making off-line adjustments. 

5-12. GENERAL. 

The output of a square-wave generator may be applied to test points TP1 and TP2 
(TP2 is ground) to write a series of ONEs on all tracks. Verify transport and power supply 
adjustments. Sequence of off-line adjustments are the same as listed in paragraph 5-4. 

To prevent accidental damage to external 
equipment, disconnect the input at connector 
J5 of the data electronics. 

5-13. Clipping Level. The clipping level is adjusted in the manner described in para­
graph 5-5. The input buffer PCB at B16 is extracted from B16 to simulate a Write Permit 
TRUE signal. 

5-14. Read Deskew. The read deskew adjustments are as described in paragraph 5-6. 
For a read forward only system, ensure that -12 volts (TRUE) is at pin 21 of the read de­
skew PCB. For a bidirectional read system, connect -12 volts to pin 26 of J5 on the data 
electronics before performing forward deskew adjustment. For reverse deskew adjustment, 
remove the -12 volts from pin 26 of J5 and connect 0 volts to pin 26. 

Ensure that the square-wave generator is 
terminated with the correct load resistance. 

5-15. Write Check. The write check and write deskew adjustments are made in the 
manner described in paragraphs 5-7 and 5-8, with the following exceptions. 

Connect a square-wave generator to TP1 and TP2 on the data electronics assembly. 
Simulate Write Permit and Run/Stop TRUE by removing the input buffer PCB from B16 .. Set 
the frequency of the square-wave generator according to Table 5 -7. Adjust the output ampli­
tudes for 0 and -12 volts. For a bidirectional read system, connect -12 volts to pin 26 of J5 
on the data electronics. 
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·5-16. Read Strobe Delay and Rate Check Reference Time. The read strobe delay and rate 
check reference time adjustments are made in the manner described in paragraphs 5-9 and 
5-10, with the following exceptions. The square-wave generator is connected as described 
in paragraph 5 -15. The generator frequencies required to simulate the bit density are listed 
in Table 5-7. 

DENSITY 36 IPS 

200 cpi 7.2 kHz 

556 cpi 20.0 kHz 

800 cpi 27.8 kHz 

TABLE 5-7 
TEST DESKEW INPUT REQUIREMENT 

(SYSTEM DATA TRANSFER RATE) 

45 IPS 75 IPS 112.5 IPS 

9. a kHz 15. a kHz 22.5 kHz 

25.0 kHz. 41. 7 kHz 62.5 kHz 

36. a kHz 60. a kHz 90.0 kHz 

5-17. TROUBLESHOOTING PROCEDURE. 

120 IPS 150 IPS 

24. a kHz 30. a kHz 

66.7 kHz 83.4 kHz 

96. a kHz 120.0 kHz 

The data electronics circuits are on plug-in type printed circuit boards (PCBs). The 
troubleshooting charts, Tables 5'-9 and 5-10, facilitate the isolation of the malfunctioning PCB. 
The location and function of each PCB is shown in Figure 2 -1. 

The Theory of Operation in Section IV, the Printed Circuit Descriptions in Section VI, 
and the logic diagram in Section VII provide the information required for more extensive 
troubleshooting. 

Check the equipment for evidence of damage, that no wires are disconnected, and 
that the PCBs are firmly seated in the connector at the proper location. 

5-18. PRELIMINARY TESTS. 

Establish that the input signals controlling the data electronics are as required. 
Table 5-8 lists the input function, the signal requirement, and the test point. These tests 
are made at the output of the buffer amplifiers. Should the input signals not be as required, 
the possibility of a malfunctioning input buffer PCB exists. A check may be made by ex­
changing the PCB at B16 with the PCB at B15 •. Use an oscilloscope to make all tests. Refer 
to the logic diagram in Section VII while performing all tests. 

A write operation cannot be performe~lunless at least one Write Data input line is 
TRUE. The input data may be coincident with the Write Strobe pulse or may be held in the 
TRUE condition by a continuous -9 to -25 volt level. Removing the input buffer PCB at B15 
will have the effect of conditioning tracks 1 through 8 to write all ONEs. 
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To determine that the write operation is being performed, connect the oscilloscope 
input lead to pin 24 of any write amplifier PCB at A14 through A22. A lO-volt spike should 
be present. The repetition rate is a function of the Write Strobe rate. 

The read function is controlled by the read permit level and the strobe generator. 
Should no data output be present, determine if data is being read by any of the read tracks 
by checking the OR Clock pulse at pin 10 of the strobe generator PCB atB8. A negative-
going pulse should be observed. The repetition rate will be determined by the data transfer 
frequency. Should the test confirm that data is being read by the read heads, but no data is 
being presented to the outputs, investigate the condition of the Read Permit line at pin 9 of the 
write power gate PCB at A24. The level of read permit at this point must be 0 volts. Should 
the level not be 0 volts, replace the write power gate. The Read Strobe and the Read Register 
Reset pulses must be present at pins 24 and 22 of the strobe generator PCB at B8; the Read 
Strobe pulse is positive -going, the Read Register Reset pulse is the inverse of the strobe 
pUlse. Should the signals not be as indicated in the preceding test, replace strobe generator 
B8. 

5-19. 

TABLE 5-8 
INPUT SIGNALS 

INPUT FUNCTION TEST POINT 

Write Reset B16-14 

Write Permit B16-20 

W rite Strobe B16-22 

Read Permit B16-26 

Run/Stop (or Fwd/Stop) Bl6-28 

TROUBLESHOOTING TABLES. 

SIGNAL 

OV 

-12V 

-12V pulses 

-12V 

-12V 

Troubleshooting Tables 5-9 and 5-10 may be used as a guide to further investigate 
any malfunction existing in the data electronic s. 

5-23 



TABLE 5-9 
WRITE SECTION TROUBLESHOOTING PROCEDURE 

MALFUNCTION FAILURE INDICATION REMEDY 

L No head driver out- A. Input Buffer output at B16-20 Replace PCB B16 
put on any track as is at 0 volts 
measured at pins 30 
and 34 of PCBs A14 B. Output of Write Power Gate Verify that Write Enable 
through A22 at pins A24-28, -29, and Ring is in place. If ring 

-30 is at 0 volts is in place and the mal-
function still exists, re-
place PCB A24 

C. Write Register Reset output Replace PCB B8 
at B8 -30 is +12 volts when 
W rite Permit at B8 - 28 and 
Run at B8-20 are at -6 to 
-12 volts 

D. Either a constant 0 volts Replace PCB B 16 
or a constant -12 volts 
Write Strobe signal at 
B16-22 

2. No head driver out- A. Write Data output from the Replace the PCB corre-
put on a particular input buffer of the mal- sponding to the mal-
track as measured functioning track remains functioning track 
at pins 30 and 34 of at 0 volts when ONEs are 
PCBs A14 through being written on that track 
A22 

B. Input to the Write Ampli- Replace Write Amplifier 
fier is negative and the PCB associated with the 
Write Strobe is present, malfunctioning track 
but no output at pins 30 (A14 through A22) 
and 34 of the Write 
Amplifier 
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TABLE 5-10 
READ SECTION TROUBLESHOOTING PROCEDURE 

MALFUNCTION FAILURE INDICATION REMEDY 

l. No output on any A. Read Permit output at B16-26 Replace PCB B16 
track as measured is at 0 volts 
at the output of the 
output drivers B. Read Register DC Reset at Replace PCB A24 

A24-9 is at -6 volts 

C. OR Data input at B8 -10 re- One of the Read Deskew 
mains at a constant -6 volts Boards A2 through AIO 

is malfunctioning. Re-
place malfunctioning PCB. 

D. Read Permit is negative at Replace PCB B8 
B8 -12 and an OR Data signal 
is present at B8 -10 but no 
Read Strobe pulse at B8 -24 
or no Read Register Re set 
output at B8-22 

E. Read Amplifier output of 6 Decrease clipping level 
to 8 volts peak-to-peak at (refer to paragraph 5-5). 
pins 12 and 14 of A2 If clipping level will not 
through AIO but no OR Data decrease, replace PCB 
output at pin 35 of A2 B8 
through AIO. Clipping 
Level input at pins 24 of 
A2 through AIO at -10 volts 
or greater 

F. No Read Register Reset Replace PCB A24. 
output at B8 -22 or no Read 
Strobe at B8-24 when OR 
data is pre sent at B8 -10. 
Both High and Low Density 
Select at B8 -34 and B9-35 
are at a voltage other than 
-12 volts 
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TABLE 5-10 
READ SECTION TROUBLESHOOTING PROCEDURE 

(Continued) 

MALFUNCTION FAILURE INDICATION REMEDY 

No output from a A. No Read Amplifier output Adjust Read Amplifier of 
particular track at at pins 12 and 14 of the malfunctioning track. 
the output of the Read Deskew boards of (Refer to paragraph 5 -8. ) 
Output Driver the malfunctioning track If malfunction is not cor-

rected, replace Read 
Amplifier board and 
adjust. If malfunction 
still exists, replace 
Read Deskew board of 
malfunctioning track 

B. No output at pin 32 of the Replace Read Deskew 
Read Deskew board of the PCB of the malfunctioning 
malfunctioning track, but track 
6 to 8 volts peak -to - peak 
measured at pins 12 and 
14 of that PCB 

C. No output signal from the Replace PCB B13 orB14 - ,:' 

'output driver of the_mal- . , 

~ , 

, - functioning track,evEm, 
though both mputstb the 
output driver are TRUE 

-

, -

'--



SECTION VI 
CIRCUIT DESCRIPTIONS 

6-1. INTRODUCTION. 

This section contains detailed circuit descriptions of typical printed circuit board 
assemblies used in the data electronics·. The circuit descriptions are in alphabetical se­
quence by mnemonic coded designation. Schematic diagrams and assembly drawings are 
located in Section VII. 

TABLE 6-1 
LIST OF CIRCUIT DESCRIPTIONS 

CODE CIRCUIT DESCRIPTION SCHEMATIC 

ECC Error Check 3109873 

EOA Exclusive OR 3lO4452 

IBA Input Buffer 3lO7038 

ODA Output Driver 3lO7043 

RAB Read Amplifier 3107118 

ROB Read Deskew 3107253 

ROC Read Deskew, Bidirectional 3lO9930 

SGA Strobe Generator 3107058 

SLB Select Logic 3111158 

WAS W rite Am plifier 3112345 

WPD Write Power Gate 3107128 
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CIRCUIT BOARD DESCRIPTION 

1. GENERAL DESCRIPTION. 

ERROR CHECK 
SCHEMATIC 3109873 

This card contains the circuits required to perform the Write Check function. 

2. THEORY OF OPERATION. 

The Write Check function checks the read -after -write data for Parity, Rate and Echo 
errors. The outputs of the Parity, Rate and Echo check circuits are ORed together such 
that a Write Check error is generated at the card output if either a Parity, Rate or Echo 
error is generated. 

Parity. The Parity input is ANDed with the Read Register Reset by the AND gate made 
up of R17 and CRI0. The Read Register Reset pulse occurs simultaneously with the Read 
Clock. The output of the AND gate drives diode CR13, which is an input to the OR gate 
driving Q6. 

Rate Check. The Rate Check circuit checks the period between successive Read 
Register Reset pulses and generates an output from the AND gate made up of CRll, CR12, 
and R18 whenever the period between Reset pulses decreases beyond an adjustable threshold. 
The Rate circuit operates as follows. 

A negative Register Reset pulse turns Ql ON, forcing the single-shot SS-l (Q2 and Q3) 
to trigger. At the end of single-shot SS-l's delay, the single-shot SS-2 (Q4 and Q5) is set. 
The output of SS-2 is ANDed with the next arriving Register Reset pUlse. The sum of the 
delays of SS-l and SS-2 is adjusted by potentiometer R12 to give a total delay of 0.67 
(l/upper Data Transfer frequency). Under normal conditions the next arriving Register 
Reset pulse will not coincide with the output of SS-2 and the AND gate will give no output. 
If the tape speed was slow at the time of writing such that the distance between frames was 
decreased to 0.67 (normal frame time) or less, then coincidence will occur at the AND gate 
and a Rate Error will be indicated. 

Echo Check. The Echo Check circuit verifies that at least one Head Driver changes 
state after each W rite Strobe. The Echo Check circuit operate s as follows. 

The flip-flop made up of transistors Q16 and Q17 is held reset at all times that the 
Write Amplifiers are reset. This is done by the Write Register DC Reset input at pin 19. 
When writing, the Write Register DC Reset is FALSE and the flip-flop is no longer forced 
reset. The Write Strobe input at pin 11 causes the single-shot (SS-3), made up of QlO and 
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CIRCUIT BOARD DESCRIPTION 

2. THEORY OF OPERATION. (Continued) 

ERROR CHECK 
SCHEMATIC 3109873 

Qll to trigger. The output of SS-3 is inverted by the inverter made up by Q12. The flip­
flop is set by the single-shot at the moment that the single-shot triggers. The input to the 
AND gate at CR26 is held FALSE for the duration of the delay of SS -3. 

The Echo outputs from the Write Amplifiers arrive at pin 15 before the delay of SS-3 
ends, and the first arriving Echo resets the flip-flop. If there is no Echo input after a Write 
Strobe, the flip-flop remains set and at the end of the delay of SS-3, the flip-flop output 
coincides with the output of the inverter, made up of Q12, and an Echo Error output is 
generated by the AND gate. 

OR Gate. The outputs from the Parity, Rate and Echo AND gates drive the OR gate 
made up of CRI3, CRI4, and CR29. This gate drives the circuit made up of Q6 and Q7 which 
limits the duration of the Write Check Error output pulse. Resistor R24 and diode CR16 make 
up an AND gate ANDing the Write Permit with the Write Check Error output. Q8 makes up 
the inverter that repowers the Write Check output. 

3. OPERATIONAL CHARACTERISTICS. 

FUNCTION UP LEVEL DOWN LEVEL 

Write Permit o to. 5 volt -12 volts 

Parity o to. 5 volt -12 volts 

Read Register Reset o ±0.5 volt -6 volts most positive 

W rite Strobe o ±0.5 volt -6 volts 

Write Register DC Reset +12 volts Open circuit 

Echo +5 volt transition 

Write Check Error o to. 5 volt -12 volts 

4. POWER REQUIREMENTS. 

VOLTAGE CURRENT 

+12 VDC ±3% 20 rna 

-12 VDC ±3% 78 rna 

- 6 VDC ±4% 16 rna 
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CIRCUIT BOARD DESCRIPTION 

1. GENERAL DESCRIPTION. 

EXCLUSIVE OR 
SCHEMATIC 3104452 

This card contains four independent logic elements. Two of the elements require 
external termination. Each element performs an Exclusive OR function. Electrically, the 
output assumes UP level only when the polarities of the two inputs are dissimilar. 

2. TRUTH TABLE. 

INPUT 1 INPUT 2 OUTPUT 

-6 -6 -6 

-6 0 0 

0 -6 0 

0 0 -6 

3. THEOR Y OF OPERATION. 

Diodes CR1 and CR2 comprise an OR gate. Diodes CR3 and CR4 comprise an AND 
gate. Transistors Q1 and Q2 are inverters. 

Two 0 volt inputs forward bias CR1 and CR2 which conduct and place a positive voltage 
on the base of Q1 (with respect to the emitter), causing Q1 to cut off. Diodes CR3 and CR4 
are back biased and 0 volt appears at the anode of CR6. With Q1 cut off, CR6 is forward 
biased and conducts, placing 0 volt on the base of Q2. Transistor Q2 is cut off and -6 volts 
appears at the output. 

Zero volt at Input 1 and -6 volts at Input 2 will cause the following sequence of events. 
Diode CR1 is forward biased and conducts, causing CR2 to be back biased, placing 0 volt on 
the base of Q1 and causing Q1 to cut off. Diode CR4 is forward biased and conducts, causing 
CR3 to be back biased and placing -6 volts on the anode of CR6. With Q1 cut off, CR6 is 
forward biased and conducts, placing -6 volts on the base of Q2. Transistor Q2 conducts 
and 0 volt appears at the output. When the input voltages are reverse, (-6 volts at Input 1 
and 0 volt at Input 2), the circuit action is the same except that diodes CR2 and CR3 conduct 
and CR1 and CR4 are cut off. 

Two -6 volt inputs reverse bias CR1 and CR2 which drives the base of Q1 negative and 
Q1 conducts. Diodes CR3 and CR4 are forward biased and conduct, placing -6 volts on the 
anode of CR6. With Q1 conducting and CR6 back biased, the base of Q2 goes positive. 
Transistor Q2 cuts off and -6 volts appears at the output. 
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CIRCUIT BOARD DESCRIPTION EXCLUSIVE OR 
SCHEMATIC 3104452 

4. OPERATIONAL CHARACTERISTICS 

. FUNCTION 

Voltage 

Current 

Rise Time 

Fall Time 

Delay 

INPUT OUTPUT 

UP LEVEL DOWN LEVEL UP LEVEL DOWN LEVEL 

O.OV to -O.SV -SV to -13V O.OV to O.SV -S.7V to -6.7V 

5.4 rna max 1 rna max at -6.3V 13.5 rna max 1 rna max 

150 ns max* 

1100 ns max* 

750 ns max** Signal Propagation Delay 

*With 220 pf load returned to ground or 390 pf returned to ground 
in parallel with 430 ohms returned to -6 volts. 

**Total delay of 4 circuits in series. 

S. POWER REQUIREMENTS. 

VOLTAGE CURRENT 

+12 VDC ±3% 11 rna max 

-12 VDC ±3% 60 rna max 

- 6 VDC ±4% 6.8 rna max 
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CIRCUIT BOARD DESCRIPTION 

1. GENERAL DESCRIPTION. 

INPUT BUFFER 
SCHEMATIC 3107038 

This card contains eight identical, independent input buffer circuits. Each circuit 
provides a non -inverted output and has an input noise rejection of approximately 5 volts. 

2. THEOR Y OF OPERATION. 

With 0 volt input, Q1 conducts and -6 volts appears at the collector of Q1. Q2 is 
driven into saturation by base current via R4. With Q2 conducting, the output is zero. 

With -12 volts input, Q1 is reverse biased and cut off. The base of Q2, through R4, 
goes positive, driving Q2 to c~toff. With Q2 cut off, the output is -12 volts. 

3. OPERATIONAL CHARACTERISTICS. 

INPUT OUTPUT 
FUNCTION 

HIGH LEVEL LOW LEVEL HIGH LEVEL LOW LEVEL 

Voltage 0.00 ±1. 25V -12 ±12V 0.5V max -12V thru 2. 7K ±10% 

Current 2.6 rna max 4.7 rna max 30 rna max -12Vthru 2. 7K ±10% 

Rise Time 100 ns max 

Fall Time 500 ns max 

4. POWER REQUIREMENTS. 

VOLTAGE CURRENT 

+12 VDC ±3% +40 rna max 

-12 VDC ±3% -40 rna max 

- 6 VDC±4% +56 to -19 rna max 
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CIRCUIT BOARD DESCRIPTION 

1. GENERAL DESCRIPTION. 

OUTPUT DRIVER 
SCHEMATIC 3107043 

Eight identical output driver circuits are mounted on this card. Each circuit provides 
a two-way gating function. 

2. TRUTH TABLE. 

INPUT 1 INPUT 2 OUTPUT 

HIGH HIGH LOW 

HIGH LOW HIGH 

LOW HIGH HIGH 

LOW LOW HIGH 

3. THEORY OF OPERATION. 

During the following discussion, a 2K output load is assumed. When both inputs are 
at the high level of zero volts, the input to the base of Ql becomes positive. Q1 is cut off. 
When Q1 cuts off, the base of Q2 goes negative. Q2 conducts and functions as an emitter 
follower until the output reaches approximately -12 volts. 

When either one or both inputs are at the low level of -6 volts, the input to the base of 
Q1 goes negative and Q1 conducts. The base of Q2 goes positive with respect to emitter of 
Q2 and Q2 cuts off. The output is zero Jolts. 

4. OPERATIONAL CHARACTERISTICS. 

INPUT OUTPUT 
FUNCTION 

HIGH LEVEL LOW LEVEL HIGH LEVEL LOW LEVEL 

Voltage OV to -IV -5V to -12V OV to -IV -12 ±2V 

Current 350 fla max 1.5 ma max at -6V 5 ma max 5 ma max 

3. POWER REQUIREMENTS. 

VOLTAGE CURRENT 

+12 VDC ±3% 5.5 ma max 

-12 VDC ±3% 55.0 ma max 
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CIRCUIT BOARD DESCRIPTION 

1. GENERAL DESCRIPTION. 

READ AMPLIFIER 
SCHEMATIC 3lO7118 

This card contains two independent and identical circuits. Each circuit is a three­
stage, variable gain, linear differential preamplifier. 

2. THEORY OF OPERATION. 

The inputs to the differential preamplifiers are direct coupled to the Read Heads. The 
first stage, made up of Ql and Q2, is a typical differential amplifier. The collectors of Ql 
and Q2 are capacitively coupled to the second differential stage, made up of Q3 and Q4. A 
gain potentiometer, Rll, is connected between the collectors of Q3 and Q4 to provide a 
variable gain adjustment. The second state output is capacitively coupled to the third stage 
made up of Q5 and Q6. Third stage output of Circuit Number 1 appears at pins 14 and 16. 
Output of Circuit Number 2 appears at pins 22 and 24. 

The differential input impedance is from 7K minimum to 15K maximum across the 
input terminals. Input voltages are from 12 mv to 24 mv peak-to-peak differentially. 

To measure gain, band pass, and output amplitude, the Read Amplifier board must be 
loaded with the Read Deskew board, assembly 3107252-10. Gain is 310 minimum at the 
maximum setting of potentiometer Rl1. Band pass is from 90 cps minimum to 35KC max­
imum with gain set to maximum. The output amplitude is 3.7 volts peak-to-peak minimum 
without limiting. 

3. POWER REQUIREMENTS. 

VOLTAGE CURRENT 

+12 VDC ±3% 10 rna max 

-12 VDC ±3% 10 rna max 
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CIRCUIT BOARD DESCRIPTION 

1. GENERAL DESCRIPTION. 

READ DESKEW 
SCHEMATIC 3107253 

This card contains one stage of a differential amplifier, a clipping circuit, a peak 
detector, a deskew single-shot, and a skew register flip-flop. 

2. THEORY OF OPERATION. 

The differential input from pins 8 and 10 is applied to the differential amplifier made 
up of Ql and Q2. The output of the amplifier is summed with the Clipping Bias input from 
pin 16, and appears at the bases of Q3 and Q4. Q3 and Q4 form a full-wave rectifier with 
power gain. The amplitude of the Rectifier output is a function of the Clipping Bias input 
and appears at the base of emitter follower Q5. Q5 is directly coupled to Q6 and Q7. When 
the input to Q5 goes positive, Q5 drives the bases of Q6 and Q7 positive. Q6 conducts, 
charging capacitor Cl1, and Q7 cuts off. Capacitor Cl1 reaches maximum charge at the 
peak of the input waveform at the base of Q6. Following the peak of the waveform, the volt­
age begins to drop. Cll is charged to the peak voltage and holds the emitter of Q6 to that 
level. When the voltage at the base of Q6 drops, the base-emitter junction becomes back 
biased and Q6 cuts off. At the moment Q6 cuts off, the collector of Q6 goes positive, turning 
on emitter follower Q8. As input to the base of Q7 drops, Q7 begins to conduct and fully 
discharges Cl1 when the input waveform reaches zero. The circuit is then prepared for the 
next positive-going signal. When Q8 conducts, Q9 also conducts, causing QlO to conduct. 
When QlO conducts, a positive signal is fed via CR4 and C12 into the single -shot made up of 
Qll and Ql2. The output of the single-shot goes negative for the duration of its time delay. 
The Single-shot time delay is dependent on the RG network of C13, R25, and R26. At the 
end of the time delay, the collector of Q12 goes positive, causing Q13 to conduct. The col­
lector of Q13 goes negative, generating an OR Clock output at pin 35. At the time the col­
lector of Q12 goes positive, the read register flip-flop made up of Q14 and Q15 is set. The 
flip-flop is later AC reset by a positive-going pulse from AC Reset input, pin 24. The flip­
flop may also be forced to reset by a Skew Register DC Reset input from pin 26 through R37. 
The flip-flop output appears at pins 30 and 32. 

3. POWER REQUIREMENTS. 

VOLTAGE CURRENT 

+12VDC ±3% 16 rna max 

-12 VDC ±3% 40 mamax 

- 6 VDC ±4% 80 rna max 
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CIRCUIT BOARD DESCRIPTION 

1. GENERAL DESCRIPTION. 

READ DESKEW, BIDIRECTIONAL 
SCHEMATIC 3109930 

This card contains one stage of a differential amplifier, a Clipping circuit, a peak 
detector, a deskew single-shot, and a skew register flip-flop. The deskew single-shot 
provides two adjustable deskew delays, which are selected by applying +12 volts at one of 
two inputs. 

2. THEORY OF OPERATION. 

The Differential input from pins 8 and 10 is applied to the differential amplifier made 
up of Ql and Q2. The output of the amplifier is summed with the Clipping Bias input from 
pin 16, and appears at the bases of Q3 and Q4. Q3 and Q4form a full-wave rectifier with 
power gain. The amplitude of the Rectifier output is a function of the Clipping Bias input 
and appears at the base of emitter follower Q5. Q5 is directly coupled to Q6 and Q7. When 
the input to Q5 goes positive, Q5 drives the bases of Q6 and Q7 positive. Q6 conducts, 
charging capacitor Cll, and Q7 cuts off. Capacitor Cll reaches maximum charge at the 
peak of the input waveform at the base of Q6. Following the peak of the waveform, the volt­
age begins to drop. Cll is charged to the peak voltage and holds the emitter of Q6 to that 
level. When the voltage at the base of Q6 drops, the base-emitter junction becomes back 
biased and Q6 cuts off. At the moment Q6 cuts off, the collector of Q6 goes positive, turning 
on emitter follower Q8. As input to the base of Q7 drops, Q7 begins to conduct and fully dis­
charges Cll when the input waveform reaches zero. The circuit is then prepared for the 
next positive-going signal. When Q8 conducts, Q9 also conducts, causing QlO to conduct. 
When QI0 conducts, a positive signal is fed viaCR4 and C12 into the single-shot made up of 
Qll and Q12 The output of the single-shot goes negative for the duration of its time delay. 
The single-shot time delay is dependent on the RC network of C13, R25, and R26 when -12 
volts is applied at pin 21, or C13, R43 and R26 when -12 volts is applied at pin 20. Diodes 
CR16 and CR17 isolate the two inputs. At the end of th~ time delay, the collector of Q12 
goes positive, causing Q13 to conduct. The collector of Q13 goes negative, generating an 
OR Clock output at pin 35. At the time the collector of Q12 goes positive, the read register 
flip-flop made up of Q14 and Q15 is set. The flip-flop is later AC reset by a positive-going 
pulse from AC Reset input, pin 24. The flip-flop may also be forced to reset by a Skew 
Register DC Reset input from pin 26 through R37. The flip-flop output appears at pins 30 
and 32. 

3. POWER REQUIREMENTS. 

VOLTAGE CURRENT 

+12 VDC ±3% 16 rna max 

-12 VDC ±3% 40 rna max 

- 6 VDC ±4% 80 rna max 
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CIRCUIT BOARD DESCRIPTION 

1. GENERAL DESCRIPTION. 

STROBE GENERATOR 
SCHEMATIC 3107058 

This card contains four separate circuits. These circuits generate the Read Strobe, 
AC Read Register Reset signal, a Write Register DC Reset signal, and a Clipping Level 
output. 

2. THEORY OF OPERATION. 

Read Strobe and Read Register AC Reset. The Read Strobe circuit generates a Read 
Strobe and a Read Register AC Reset output at the time of the arrival of the first OR Clock 
input. The OR Clock (-) and Read Permit (-) inputs are fed to an AND gate comprised of 
CRl, CR2, and R20. The output of the gate goes negative, driving the base of Q6 negative, 
and Q6 conducts. The collector of Q6 goes positive, the OR Clock output at pin 14 goes 
positive, and a positive spike is coupled to the collector of Q7 through diode CR5 and 
capacitor C6. Q7 is the first transistor in a three-transistor flip-flop made up of Q7, Q8, 
and Q9. The positive pulse arriving at the collector of Q7 triggers the Single-shot and the 
collector of Q9 goes negative for the duration of the single-shot delay. At the end of the 
delay, the collector of Q9 goes positive. This positive-going transition is coupled through 
CR12 and charges Cll. When Cll is charged, the base of QIO goes positive and QIO cuts 
off. (QlO remains cut off until capacitor Cll discharges to a level which causes the base 
of QlO to go negative.) The period in which QIO is cut off is approximately 1. 5 Ils. While 
QIO'is cut off, Qll cuts off, and the collector of Qll goes positive causing the Read Strobe 
output at pin 24 to go positive. The collector of Qll remains positive for the period of time 
QIO is cut off. When the collector of Qll goes positive, Q12 cuts off and the collector of 
Q12 goes negative. When QIO conducts, Qll conducts and the Read Strobe output at pin 24 
goes negative. The negative transition of the Read Strobe is the trailing edge of the Read 
Strobe pulse. When the collector of Qll goes negative, Q12 conducts and the collector of 
Q12 goes positive. The positive transition of Q12 is the Read Register AC Reset- signal, 
and appears at pin 22. 

The Single-shot in the preceding paragraph operates in the following mann~r. When a 
positive pulse is coupled into the collector of Q7, this pulse is also seen at the base and 
emitter of emitter follower Q8 and charges C8. When C8 is charged, the base of Q9 goes 
positive, and Q9 is cut off. Q7 is forced into conduction and the collector of Q7 drops to 
ground potential. The emitter of Q8 also falls to approximately ground and completes the 
charge cycle of C8. Capacitor C8 then begins a slow discharge through R28, R31, and R13 
or R14. Resistors R13 and R14 are selected externally to change the time delayrange. 
R13 is selected in high density. R14 is selected in low density. When C8 is discharged to a 
point where the base of Q9 goes negative, Q9 conducts and the single-shot delay has ended. 
Emitter follower Q8 totally discharges C8 through diode CRIO and resistors R30 and R29. 
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CIRCUIT BOARD DESCRIPTION 

2. THEORY OF OPERATION. (Continued) 

STROBE GENERATOR 
SCHEMATIC 3107058 

Write Register DC Reset. The Write Register Reset signal is a composite of the Run and 
Write Permit input signals. The Run and Write Permit are ANDed in the following manner. 
The collector of Q2 is normally negative. If Run or Write Permit inputs are positive, the col­
lector of Q2 goes positive. With Write Permit input at pin 28 negative and Run input at pin 20 
positive, Q1 is cut off and the collector of Q1 goes positive. Q13 is conducting. The collector 
of Q13 goes negative. CR19 is back biased and isolates the collector of Q13 from the collector 
of Ql. Q2 is conducting. The collector of Q2 goes to +12 volts and appears at output pin 30. 

With the Run input negative and Write Permit input positive, Q13 is cut off and Q1 is con­
ducting. The collector of Q1 goes negative. Diode CR19 becomes forward biased and lowers 
the collector voltage of Q13 to -6 volts. Q2 conducts and +12 volts appears at the collector of 
Q2 and at output pin 30. 

With both Run and Write Permit inputs negative, Q1 and Q13 are cut off. The collector 
of Q13 rises to a value more positive than the emitter of Q2, driving Q2 to cutoff. The output 
at pin 30 is negative. 

Clipping Level. The Clipping Level circuit provides a negative clipping bias voltage for 
the Read Deskew circuits. This bias voltage may be varied from approximately -6 to -9 volts. 
In normal operation, a higher clipping level is required in the Write Mode than that used in the 
Read Mode. The Clipping Level circuit automatically provides a higher clipping level when 
the circuit is in the Write Mode. 

Transistor Q4 functions as an emitter follower and provides a low impedance voltage 
source to the output at pin 32. Q4 is driven by the voltage divider network comprised of trim 
pots R9 and RIO, resistor R8, and zener diode VRl. A maximum output of approximately -9 
volts is required. This output is obtained by placing VR1 in series with -6 volts to give 
approximately -9 volts between the anode of VR1 and ground. 

\ 

When Write Permit (-) is TRUE, Q1 is cut off, causing Q3 to be cut off. With Q3 cut off, 
the voltage at the base of Q4 m.ay be varied from approximately -6 volts to -9 volts by varying 
trim pot R9. When Write Permit (-) is FALSE, Q1 and Q3 conduct. The collector of Q3 goes 
to -6 volts. The voltage at the base of Q4 may then be adjusted between -6 volts and the 
voltage present at the slider of R 9. 

3. POWER REQUIREMENTS. 

VOLTAGE CURRENT 

+12 VDC ±3% 86 rna max 

-12 VDC ±3% 100 rna max 

- 6VDC ±4% 30 rna max 

+24 VDC ±15% 3 rna max 

SGA-2 



CIRCUIT BOARD DESCRIPTION SELECT LOGIC-B 
SCHEMATIC 3111158 

1. GENERAL DESCRIPTION. 

This card contains six independent circuits as follows: two Input Buffers, one Output 
Driver, one Inverter, one Hi/Lo Density Select Driver, and one Deskew and Amplifier 
Select Driver. 

2. THEORY OF OPERATION. 

Input Buffers. The input to Buffer #1 is at pin 12 and the output is at pin 15. The 
input to Buffer #2 is at pin 13 and the output is at pin 16. The Input Buffer circuits are 
identical. Only Input Buffer #1 is described. 

With 0 volts input, Q5 conducts and -6 volts appears at the collector of Q5. Q6 is 
driven into saturation by base current via R14. With Q6 conducting, the output is zero. 

With -12 volts input, Q5 is reverse biased and cuts off. The base of Q6, through R14, 
goes positive, driving Q6 to cutoff. With Q6 cut off, the output is -12 volts. 

Output Driver. The Output Driver circuit has two inputs at pins 18 and 19, and an 
output at pin 17. The theory of operation is as follows. 

During the following discussion, a 2K output load is assumed. When both inputs are 
at the high level of zero volts, the input to the base of Q14 becomes positive. Q14 is cut 
off. When Q14 cuts off, the base of Q15 goes negative. Q15 conducts and functions as an 
emitter follower until the output reaches approximately -12 volts. 

When either one or both inputs are at the low level of -6 volts, the input to the base of 
Q14 goes negative and Q14 conducts. The base of Q15 goes positive with respect to emitter 
of Q15and Q15 cuts off. Output is zero volts. 

Inverter. The Inverter circuit has an input at pin 9 and an output at pin 10. The 
theory of operation is as follows. 

When Read Permit input is -12 volts, Q9 is biased to cutoff and the output is 0 volts. 
When Read Permit input is O-volts. Q9 is conducting and the output is -6 volts. 

SLB-l 



CIRCUIT BOARD DESCRIPTION 

2. THEORY OF OPERATION. (Continued) 

SELECT LOGIC-B 
SCHEMATIC 3111158 

Density Select Driver. The Density Select Driver input is at pin 25 and the outputs 
are at pins 21 and 23. The theory of operation is as follows. 

The Density Select Driver input is controlled by a pushbutton on the OCP. When the 
input at pin 25 is 0 volts (Low Density), Q10 and 011 are cut off. High Density output at 
pin 23 is open circuit. Q12 and Q13 are conducting and Low Density output at pin 21 is 
-12 volts. 

When the input at pin 25 is -12 volts (High Density), QlO and Qll are conducting. 
High Density output at pin 23 is -12 volts. Q12 and Q13 are cut off and Low Density output 
at pin 21 is open circuit. 

Deskew and Amplifier Select Driver. The Deskew and Amplifier Select Driver input 
is at pin 27 and the Deskew Select outputs are at pins 29 and 31, and Amplifier Select outputs 
are at pins 32 and 33. 

The theory of operation is as follows. An input of -12 volts causes Q1 and Q2 to 
conduct and Q3 and Q4 to cut off. When Q2 is conducting, the outputs at pins 31 and 32 
are driven to approximately -12 volts by transistor Q2. 

When Q4 is cut off, the output at pin 29 goes to +12 volts and the output at pin 33 is 
isolated from pin 29 by back biased diode CR5. 

An input of 0 volts causes Q1 and Q2 to cut off and Q3 and Q4 to conduct. When Q4 is 
conducting, the outputs at pins 29 and 33 are driven to approximately -12 volts by transistor 
Q4. The output at pin 31 goes to +12 volts and the output at pin 32 is isolated from pin 31 by 
back biased diode CR2. 

SLB-2 



CIRCUIT BOARD DESCRIPTION 

3. OPERATIONAL CHARACTERISTICS. 

INPUT 

CIRCUIT PARAMETER HIGH LEVEL LOW LEVEL 

Voltage 0.00 ±1.2SV -12 ±2V 

Input 
Current 2.6 rna max 4.7 rna max 

Buffer 
Rise Time 100 ns 

Fall Time 100 ns 

Output 
Voltage OV to -IV -SV to -12V 

Driver 
Current 350 Ila max 1.5 rna max 

at -6 volts 

Density 
Voltage -O.SV most -S.SV least 

negative negative 
Select 

Read Voltage -O.SV most -S.SV least 
Permit negative negative 

Voltage 0.00 ±l. 2SV -9V to -2SV 

Deskew & 
Deskew 

Amplifier 
Voltage 0.00 ±1.2SV -9V to -2SV 

Select 
Amplifier 
Select 

HIGH LEVEL 

O.SV max 

30 rna max 

100 ns 

OV to -IV 

5 rna max 

0.3V more 
positive than 
-12V supply 

+D.SV max 

+12V with 
no load 

0.0±0.8V 
with no 
load 

SELECT LOGIC-B 
SCHEMATIC 3111158 

OUTPUT 

LOW LEVEL 

-12V thru 2. 7K ±10% 

-12V thru 2. 7K ±10% 

500 ns max 

-12 ±2V 

5 rna max 

Open circuit 

-6. a ±O.SV 

-12V 

-12V 

SLB-3 



CIRCUIT BOARD DESCRIPTION 

1. GENERAL DESCRIPTION. 

WRITE AMPLIFIER 
SCHEMATIC 3112345 

This card contains the input gating, deskew single-shot and the write head driver 
flip-flop. 

2. THEORY OF OPERATION. 

When Write Data input is coincident with the Write Strobe input for a period of 2 i-1sec, 
the Write Data signal is fed through OR diode CR7 to the base of Q2. Transistor Q2 conducts 
and the collector of Q3 is placed at ground. 

Capacitor C7 charges, causing Q4 to cut off and allowing Q3 to conduct. After 
capacitor C7 discharges, Q4 conducts again. The discharge time of C7 is based on the 
time constant of C7, R1 (or R2) and R12. The discharge time determines the deskew delay 
time and can be varied by adjusting potentiometer R2. When the dual speed option is used, 
potentiometer R1 is used. 

With Q4 conducting, Q5 conducts and a negative input is fed to the trigger flip-flop 
Q7 and Q8. The steering diodes CR18 and CR26 gate the input pulse to the proper transistor, 
causing the flip -flop to change state. 

Assuming the flip-flop is in the reset state, Q6 and Q7 are conducting, Q8 and Q9 are 
cut off. Diode CR18 is forward biased and CR26 is reverse biased. The collector output 
of Q6 is at ground and that of Q9 is near +10 volts. 

When a negative set pulse arrives at C10 and Cll, the pulse through Cll is applied to 
reverse biased CR26, producing no change. The pulse through C10 is conducted through 
forward biased CR18 to the base of Q7, cutting Q7 off.. When 07 cuts off, Q6 turns off and 
opposite state transistors Q8 and Q9 turn on. 

When Q8 and Q9 conducts, a ground is provided through the emitter-collector path 
to output B, pin 30. Simultaneously, the Q6 collector voltage rises to a positive voltage and 
is applied to output A, pin 34. Each voltage polarity change at the outputs A and B causes a 
current reversal in the write coil, producing a written ONE on the tape. The positive 
voltage is also conducted through CR2l to the Echo output, pin 24, for optional Write Check 
Error usage. 

A positive signal at DC Reset input pin 26 causes CR19 to be forward biased, applying 
a positive potential to the base of Q7. Q7 is forced into conduction. A negative signal at 
pin 26 causes CR19 to be back biased and disconnects this input. 
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CIRCUIT BOARD DESCRIPTION 

2. THEOR Y OF OPERATION. (Continued) 

WRITE AMPLIFIER 
SCHEMATIC 3112345 

Write Reset input at pin 10 is combined with the Reset output of the flip-flop via Q1 
and is handled in the same manner as data, except that a Write Strobe input is not required. 

Test Deskew is an input provided for use in the system alignment procedures. Test 
signals are handled in the same manner as data, except that no other inputs are required. 

3. POWER REQUIREMENTS. 

VOLTAGE CURRENT 

+12 VDC ±3% 14 rna max 

-12 VDC ±3% 14 rna max 

- 6 VDC ±4% 8 rna max 
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CIRCUIT BOARD DESCRIPTION 

1. GENERAL DESCRIPTION 

This card contains three independent circuits. 

WRITE POWER GATE 
SCHEMATIC 3107128 

The Write Power Gate provides power to the write amplifiers when Write Permit is 
TRUE and when the Write Enable relay has been energized. 

The Read Permit inverter inverts and amplifies the Read Permit signal. 

The Density Select driver applies voltage to the density potentiometers located on the 
Read Deskew Assembly (3107252). 

2. THEORY OF OPERATION. 

Write Power Gate. When input 1 or 2 is -12 volts, Q1 is biased to cutoff. With Q1 cut 
off, Q2 is driven into saturation by positive base current through R3. When Q2 conducts, the 
base of Q3 goes to approximately +3 volts causing Q3 to conduct. With Q3 conducting, the 
voltage at the base of Q4 goes to approximately +3 volts, causing Q4 to conduct. When Q4 
conducts, the output, through pins 7 and 1 of K1, is at +10 volts. Relay K1 is energized 
when the External File Protect switch is closed. 

When input 1 or 2 is 0 volts, Q1 conducts and -6 volts appears at the base of Q3, 
driving it to cutoff. With Q2 cut off, the base of Q3 goes to +15 volts. As Q3 is conducting, 
approximately +15 volts appears at the base of Q4, driving it to cutoff. The output is 0 volts. 

Read Permit Inverter. When Read Permit input is -12 volts, Q9 is biased to cutoff, 
and the output is +12 volts. When Read Permit input is 0 volts, Q9 is conducting and the 
output is - 6 volts. 

Density Select Driver. The Density Select Driver input is controlled by a pushbutton 
on the OCP. When input at pin 11 is a volts (Low Density), Q5 and Q6 are cut off. High 
Density output at pin 16 is open circuit. Q7 and Q8 are conducting and Low Density output 
at pin 17 is -12 volts. 
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CIRCUIT BOARD DESCRIPTION 

2. THEORY OF OPERATION. (Continued) 

WRITE POWER GATE 
SCHEMATIC 3107128 

Erase Head Driver. Whenever the Write Power Gate is on, current is supplied to the 
Erase Head through R19. The current is 100 milliamperes nominal. 

When input at pin 11 is -12 volts (High Density), Q5 and Q6 are conducting. High 
Density output at pin 16 is -12 volts. Q7 and Q8 are cut off and Low Density output at pin 17 
is open circuit. 

3 . OPERATIONAL CHARACTERISTICS. 

INPUT OUTPUT 
CIRCUIT 

HIGH LEVEL LOW LEVEL HIGH LEVEL LOW LEVEL 

Write Power Gate O.OV to -0.5V -5.70V to -12.36V +l1V to +12V O. OV to -1. 5 V 

Density Select -0.5V most -5.5V least 0.3V more positive Open circuit 
negative negative than -12V supply 

Read Permit -0.5V most -5.5V least 0.5V max -6.0 ±0.5V 
negative negative 

W rite Enable 11. 64V min at 100 rna max +l1V to +12V O.OV to -1.5V 
Relay 

4. POWER REQUIREMENTS. 

VOLTAGE CURRENT 

+12 VDC ±3% 2 rna max 

-12 VDC ±3% 103 rna max 

- 6 VDC ±4% 13 rna max 

+24 VDC ±15% 30 rna max 

-24 VDC ±l5% 5 rna max 
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7-1. INTRODUCTION. 

SECTIDN VII 
DRAWINGS 

Printed circuit board schematics and assembly drawings are included in this section 
and are located in alphabetic order by the mnemonic code, as shown on Table 7-1. 

The master part selector drawings show the standard PCB assemblies used for the 
various versions of the data electronics. Drawing 3124744 covers the TM-7 series, drawing 
3124745 covers the TM-9 series, and drawing 3124746 covers the TM-11/TM-12 series. The 
part number of the standard data electronics assembly (with or without the echo, rate, or 
vertical parity check options) is 3115771-10. The part number of a data electronics assembly 
containing one or more of the special features (special positive .input/output levels, vertical 
parity generate, longitudinal parity check, and longitudinal check character generate) is 
3115770- followed by a two digit version number which is determined by the version table on 
the master part selector drawing. For example, part number 3115770-01 identifies a data 
electronics assembly wired for bidirectional read (run/stop logic); standard input/output 
levels; echo, rate, and vertical parity checking; and 7-track vertical parity generate'. 

Two sets of logic diagrams are located at the end of this section. Logic Diagram 
3112457 is for standard DE-211 (7-track) and DE-291 (9-track) systems which use Forward/ 
Reverse and Run/Stop commands. Logic Diagram 3115496 is for standard systems which 
use Forward/Stop and Reverse/Stop commands. 

CODE 

ECC 
EOA 
FFB* 
IBA 
IBT* 
LGB* 
LPB* 
ODA 
ODL* 
ODM* 
PRB* 
RAB 
RDB 
ROC 
SGA 
SLB 
WAB 
WPD 

TABLE 7-1 
LIST OF DRAWINGS 

DESCRIPTION SCHEMATIC 

Error Check 3109873 
Exclusive OR 3104452 
Flip-Flop 3104541 
Input Buffer 3107038 
Input Buffer 3118175 
LCC Generator 3116076 
LPC Timing -B 3116088 
Output Driver 3107043 
Output Driver 3118184 
Output Driver 3118166 
Long. Parity Reg -B 3116083 
Read Amplifier 3107118 
Read Deskew 3107253 
Read Deskew, Bidirectional 3109930 
Strobe Generator 3107058 
Select Logic 3111158 
Write Amplifier 3112345 
Write Power Gate 3107128 

*Required for special features. Refer to Section VIII. 

ASSY DWG 

3109915 
3107274 
3107275 
3107251 
3118174 
3116075 
3116087 
3107255 
3118183 
3118165 
3116100 
3107270 
3107273 
3109933 
3107276 
3111157 
3112347 
3107272 
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7-2 

MISCELLANEOUS DRAWINGS 

DESCRIPTION 

Master Part Selector 
Std TM-7 Series 
Std TM -9 Series 
Std TM -l1/TM -12 Series 

Card Location Chart (DE-211/DE-291) 
Logic Diagram, DE-211 Data Electronics 

(Fwd/Rev-Run/Stop) 
(Fwd/Stop-Rev /Stop) 

DWG NO. 

3124744 
3124745 
3124746 
3124747 

3112457 
3115496 
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o SEE TASL£. 

5. ALL DIODES TO E[ 3263024-10, 

4. ALL TRANSISTORS TO BE 3212092-10. 
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BIM REFERENCE TABLE: 

FUNCTION USeD ON 
COMPONeNTS 

ASSEMBLY 
PART A PARTB PART C 

3109872-10 36 IPS TM-7211 033-168 03S-4ZZ. 035-421 

3/10558-10 75 IPS TM-4211 034-930 033-oB2 035-757 

3110031-/0 IIZ.5-IZOIPS TM-1I211 034-214 1034-950 034-930 

V3107109-60 

TYPICAL TRANSISTOR INSTALLATION 

D.lTE ~ D.l.lt MnOVN.. 

A ERN 101 -K PROO R£L 1 * Au';'.",., .,. 7 ,to ~~U&l1j 
a £CJJ , JI.4- J.1tO<~MO 'J'"'" .~.,.( 
C EclJ .36!1~ 1/ U~, b'-"""~ u Co ~ ... .t. 
o ECM 7(;,,/(.. 

PART NO. REFERENCe: DESIGNATION PART NO. REFERENCE: DESIGNATION 
3201100-10 QI, QI3, Q15. Q7 041-412 R9.R.30 

32IZ091-10 QI4 041-413 RIO. RI4, R35, R48, R49, R5/, R53 

3212092-10 Cj>2. Cj>3, Q4. Q5, (/6, QB. 041-428 R4-6 
1]9, 1]10, (/11, (//2, Q16, QI7 041-4-30 R3, RIO, R32 

3263024-10 CRI THRU CRI4. CRI6 THRU CR36 04-1·43~ R50, R55 
013-461 VRI 041-482 R4-, R33 
034-/77 CI3 041-483 R47 
034-212 C3, CI2 041-H5 R2Z 

034-535 C1 041-508 RZ, R20, RZ6. R4-3 
034-491 ez. C5. CIO, ell, C14, CI5 041-51B R45 
034-496 C8 041-5/9 R5Z, R54-
034-519 C6 04-1-550 R8. R16, RZI, R27, R.37 
037-990 C16, en) CI8 04-1-561 RI7, R44-

041-408 R31, R40 041-570 RII 
041-409 R42 04-1-571 RIB, R24-, R41 
04/-411 R5, R7, RI3, RI5, R34, R36 041-5B4- RI, RI9, R25/ R2B, R38 

@) PART A CI 04{-CDI2 R23, R29, R39 
PART B C4 041-410 R5& 
PART G C9 044-197 RI2 ~I~~~~-L~~ ____________________ ~~~~~~~ ___________________ ~ 

@) INSTAll PARTS A' THRIJ ·C· PER TABLE I. 

rill ~::'i,~~ND~~O~NO NAMEPLATE INFORMATION 

10. PART NO. TO BE AS SHOWN ON B/M. 

9. SEAL PRINTED CIRCUIT SIDE ONLY WITH 
HUMISEAL TYPE IBIS COLUMBIA TECH. CORP. 
OR EQUIV. 

0F1ABK fli T ff I 12 I W IE 5; 
r I R ! lIE pFI! 'S L LI E I 
ItlpRESSlotl VA E 

0TRIMPOTS NOT TO BE SUBMERGED IN WATER. 

6. COMPONENT DESIGNATIONS ARE FOR REF. ONLY. 

5. PLUS SIGN ON CAPACITOR INDICATES POSITIVE. 

4. HEAVY LINE ON DIODES INDICATES CATHODE. 

3. ASSEMBLE PER PRODUCTION PRACTICES MANUAL 

2. FOR ASSEMBLY SPECIFICATION SEE 3/09874. 

1. FOR SCHEMATIC SEE 3109873. 
NOTES: 

DO NOT SCALE DRAWING c n<L '.'OOMAro". ~'"'O" IS TH" .'0",0" 0' 
COMPUTER PRCCUc::TII CIVI.ICN 
P.O. BOX :saa. CUI-VER CITY, C~U'" 
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PART NO. QTY. CClt'oPONENT DESIGNATIO~ 
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3263024-10 eRIOI THRU /06,108,30\ THRU J06, 
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041-562 RIOS.10S,30S,40S 

041-4+Z R109,209,309,409 
041-148 RIOJ,104,103,Z04,30J,304,40J,4Q4 

o ~~S~~~I3~~' AND NAMEPLATE INFORliATlON PER 

B. PART NC. TO BE 3101274-10. 

1 SEAL PRINTED CIRCUIT SIDE ONLY WITH HUI1I~SEAL 
TYPE IBIS, COLUMBIA lEek CORP •• OR EQUIV. 

6. HEAVY liNE ON DIODE INOICATES CATHODE. 

5. PLUS SIGN ON CAPACITOR INDICATES POSITIVE. 

4. COMPONENT DESIGNATIONS ARE fOR REfERENCE ONLY. 

3. ASSEMBLE PER KANUfACTURING PRACTICE MANUAL 

2. FOR'A5'SY ~t>£CIFICATION 5.[£ 3104624. 

1. FOR SCHEXATIC SEE 3104452. 

I AlirE)( I rw AMPEX COMPUTER PROOUCTS COMPANY 
~ 9'n7 JEfftflSOH BLVD. CULvtII cnY. c.wrORNIA 

~~-'-"~'.:,,:"-"~""'--W""'1'.nm CIRCUIT BOARD ASSY-
r---.,----I;=,;;;-''-'''-''''=''-:::::==IE::--IT'--7·-T··-·~-+.,_. " ... 71: EXCLUSIVE OR TYPE P 
3107280 TM-7211 

'~EXT ASSY. 1ST USED ON 3107274 B 



OUTPUT (-) I {~~~ :: 
300 23 

400 30 

OUTPUT (.) 2 {~~~ ~~ 
300 22 

400 29 

{ ~~~ :~ 
AC SET (+) 

300 24 

400 33 

{ ~~~ 16 
DC SET l-l 

300 26 

400 31 

AC RESET (') {~~~ : ~ 
300 25 

400 34 

{ 
~~~ 15 

DC RESET H 
300 27 

400 32 

- 12 VDC 

- 6 VOC 

+ 12 vae 

p. S. GRD { 

SE.[ TABLE I. 

CI 
I 
±2CP,6+-
35V 

C2 C 3 
I I 

±:ZOOIc+ ±20'1"o 
35V 35V 

REF. ,DESIGNATIONS ARE ABBREVIATED PER 
MIL-STD-16, PREFIX THE PART DESIGNATION 
WITH THE SUBASSEMBLY DESIGNATION. 

3· All DIODES TO BE 32('3CZ4-IQ, 
2. ALL CAPACITORS IN MICROFARADS. 
I. ALL RESISTORS IN OHMS ±5'-Ic,Jl4W. 

NOTES: UNLESS OTHERWISE SPECIFIED 

-6VDC -12VDC 

1----

CR I 

o SERIES: 100 
200 
300 
40D 

R3 
750 
1/2W 

OUTPUT H I -'I ----1~R-2---1~----..... -I'V\/' ...... 

I 156PF 2000 

AC SET (Tl 

DC RESET t-) 

~D% 
I 500V 

132r£6'z~10 

RI 
I 5600 

L ___ _ 

(\I 
3212092-10 

R4 
36K 

+12 VDe 

CR3 

-12 VDC - 6VQC 

R 8 
750 
112W 

--, 
I 
I 
I 

CR5 I 

,hMI'-..... ----~~--_4--+< .. OUTPUT t+l 2 

R9 
2000 

'----f---f----J---4-.A1V'-..- DC SET (-) 

+1? VDC 

3109115 TM-4122 
31U.2970 TM-41' I 

A :;';;';;:-,-J; 

B £CNOOS72 
C £CN ilrr7 

D E.CII 314' 

TABLE I ~ 
ASSY NO. ez &C3 

3102970-10 33PF. +"10%. :lODV 
3107275-10 33PF.+IO%.500V 
3109115 10 15PF,±5% 500V 
3111790 -10 NONE "-

REQO. 

~lt~,'~i~~1;Jg~~\~~~\f?<~;§j1'~~f~j 1 A\\PFX I r9?l :::~f~::~~V~~ PR~~~~~~~:l~~~l~ 
~vr "'~l. 

7103-252 

SCHEMATIC, 
FLIP-FLOp, TYPE P 

3104541 E 



j'200S2h-IO 

3102957-Z0 

4{,0-004 

2eEGO 

"s,s~ 280-052 

TYPlCALL TRAIJSISTOI2 INSTALLATION 

6'5-004 
TYP 

.3 PLACES 

3107339·10 

m 
3/07/09- 4-0 

31C7280 TM-7211 

PART NO. QTY. 

326302.4-10 16 

3212092-10 

037-058 

034-491 

034-417 

041-007 

041-560 

041-511 

041-507 

041-751 

COMPONENT DES I GNAT 10,1i 

CI'I.101,103, 104, 1 05,201,203,204, 

205,30I,303,304,305,401,.4Q3,404, 

405 

QI 01, 102,201,202,301,302,401,402 

CI,2,3 

C102,103,202,203,302,303;4O r,4OJ 
CIOI,I04,20l,204,30l,304,40l,404 

RI03,IOS ,203,208,303,306 ,403,408 

1'1.102,109 ,202,209,302,309 ,402',409 

1'1.105,106,205,206,305,306,405,406 

1'1.101,110,201,210,301,310,401,4 0 

1'1.104,107,204,207,304,307,404,407 
tRI1l2 THRU 41l2, CRI06 THRU 406 

31072 7 5 

o ~~s:~~~~o. A~O NANEPLAIE INFORMATION PER 

8. PART NO. TO BE 3101275-10 

-1. SEAL PRINTED CIRCUIT SIDE WITH HLlHI-SEAL lY..f'E 
IBIS COLUMBIA TECH. CORP OR EQUIVALENT. 

6. HEAVY LINE ON DIODE INDICATES CATHODE. 

5. PLUS SIGN ON CAPACITOR INDICATES POSITIVE. 

4. COMPONENT DESIGNATIONS ARE fOR REFERENCE ONLY. 

3, ASSEMBLE PER tlAUUFACTURING PRACTICE tlANUAL. 

2. FOR 'ASSY SPEC SEE 3104'04 

1. FOR SCHEMATIC SEE 3104S41. 

NOTES: 

CIRCUIT AOARD ASSY­
FLIP-FLOp, TYPE P 

""'-"'3107275 A 



r--

I 10 

2 13 

:5 17 

4- 19 
INPUT 

5 23 I 
I 

6 25 

7 29 I 
8 32 

I 9 

2 14-

3 110 I 
I 

4- 20 
OUTPUT 

5 22. 

6 26 

7 28 

S 33 

+1'2V I 

-6Y 3 

-17. V 4-

R5 GRD { 

5 

il G 

7 
'--

[§]SEc TABLE I 

[§] PARTIAL REFERENCE DESIGNATIONS ARE SHOWN. 
PREFIX THE REFERENCE DESIGNATION WITH THE 
CIRCUIT NUMBER FOR COMPLETE DESIGNATION. 

4. ALL DIODES TO BE 32G 3024-10. 
3. ALL RESISTOR VALUES ARE IN 1/4W:tS'fo. 
2. ALL CAPACITOR VALUES ARE IN MICROFARADS, ?OV ± 20,%.. 
1. FOR ASSEMBLY SEE TABLE I. 

NOTES: ..JNLE'=>S OTHERWISE:. SPECIFIED. 

INPuT 

REVISIONS 

ISSUE DESCRIPTION DATE DRAFTSMAN DATE A~PROVAl 

o ECN 9/1-AN REDRAW 10·29.(,.< s;L~ 

E ECN 5051 

F ECN 501/2 

-t1"2.V -I2V 

r.;::: - - ---- -- ------ ---I I @:lei RCUIT5 R3~ R5 
1-8 

4.71« 2.7K. 

I I 
I I 

R4 I I ~ ~------,-- OUTPUT 

I I R2. 

~ 
3.3K .P QI vv 

I 3201104-10 

I 
I RI CRI .. eR2 " 
L r§1 

---- -- --- - - -
-..=-

TABLE I 

AS~'[M8LY U6£J R I COMPONENr 

3!O7037-/{. lY 200 75 K 
3107258-1 DE 2007.5 K 
31\8 156-01 ra,.;g.,/J 36 K 
3118279-oqp~,w- non. 

02 
I 3212092-10 

I 
I 

-- --~ 

DO NOT SCALE DRAWING THE INFORMATION HEREON IS THE PROPERTY OF 

I DWG.N°·3107038 

I-~U~N;:LE;;SS::"O==T;:;HE:;;RW:;:';'SE;:;S::P~EC;';IF;;IED;""--1 ~~~i~~~:UJ~:u"::~R~i:~ ~'~~SIL~Np~~T R~:R~~ 
DIMfNS!ONS ARE IN INCHES 

AMPEX COMPUTER PRODUCTS DIVISION 
P.O. BOX 329. CULVER CITY. CALIF. 

DECIMALS TOLERANCES ANGlES 

_XX:l:.O"3.xXX:!:.OIO :l:V ... o ~~~R -LJ.'/<~ 
BREAKALLSHARPEDGESAPPROX .. OIO.C'BORE ~~~R ../(, /3.;'.~ 
AND SPOTFACE CORNER RADlJ APPROX .. 010. , ( ,.£-

ROUGHNESS OF ALL MACHINED ~ ENGR~ 7~ 

:~~~ PER Mll-STD_10 CH~.!3 r~-U-t. 

l-tf(,4 lYLE 

!-;.r-C4 
~-C;L 

SCHEMAJIC­
INPUT BUFFE.R 

OWG. NO • 

SEE TA6"LE.1 fiNISH 1 __________ --1 C J~;~N~~O .5/07038 
~~~----+---------~~------~ SCALE t-J 0 N E... I'HEE< I 0 F'" I 

NEXT ASSY. 1ST USED 00 
APPLICATION 



~ Ii>JSTALL PART 0 PER TABLE I. 

-c.O~NECTOR 
PART B 

[ill. R\\JE.T, PART C USED ONI.."1 WITH 32.0052.6-10. 

10, SEAl.. PRINTED CIRCUIT 5\OE. ONLY WITH HUMI- SEAL 
T1PE IBIS) COLUMBIA TEC.H coRP OR EQUIV. o MARK PARr Nt) ANp NAfv7I:.I-'LA,7e INFOPMA;I(W PER MfL-STD-130. 

B. Pfi~; NO. TO BE A5 SHOWN ON TABLE I.. o ORe/IITey ON FlleSln£. 

Pt.tJ5 SIGN DIY CI)P/?C.I,r(A!' IND.lC'fi')J, S P05iT/VC, 

S. CO,vPO/YE.lY1 lJE516/;,;9T/?!/YS' /U'£, hJ' /'[FLIf"£/YCi tJN". 

4. 115SEIHBLE PE~ .u.LiNu,c/iCri/£NY{, ~.e;)c.Tlcr M;)K.'..IAJI.. 

3, HEIJVY LllfE ON PIOZlE /1YL)JCllr[~ C/1J/ION. 

l. FOK PRo[;>I/CT ~P£CJFICI;rltN S,,'E ~.I07tJ39. 

I. FOR SCHE.I1RTIC SEE 7,;')7038, 

NOTES: UNLESS OTHERWISE SPECIFIED 

TABLE I 
ajM REFEReNCE TABLE. 

ASSEMBLY mEOON PARTD 
j/070.37-/0 lJE-t!oo 0<11-520 
jI07258-/0 DE-ZOO 041-,520 
.1118156-0/ TH-/II.lJ 

471. W'4 041-751 
J1I8a13-01 N'V~(IAJ) 041-$03 

;.. N) .. !o1 
'--' E(IJ ~1t~7(.. 

C ~C.N OJ/I-AN 

D ECN SoS/ 
£ ECA/ S3/e 

, ,- I,: I -:. &,'f'-"'~ 

.~~,. 

PROD ..J.r ~+ 

'31073039- 10 0 

=.,09320-20 

PIiRT ND. R[FEe£NCE ZJESIGNI1T/ON 

3Z011[)4 -ID 10.1. Th.l"U B a I 

3ZlZ09Z-l0 IQZ THFU RQC: 

037-9'1D C 12~ 

09-/·""'07 /K2 rh'RU 

0-1-1-442- '~5 TH~V 8"'5 

0'11-412 II? ~ THL'U a~3 

~ PART D /R/ Th'Ku U~I 

0·n·$71 "'4 n..,,ru B'.e4 

REFERENCE 

QL'~O-D~Z 

1 I 
TYP/CIIL T!:1I/vS/S Tal: /hSTIiLLIITION 

31 om B ,M m Ilr;:~~7jl;ift\i1,.~;i¥2~;;~~ ~~~';~~';~i~~~ P:~~~:O;~~: 
1-'~~;",~-"77:",:,,,7+;'"".~"-7:'-'_ ~",:~---+==--'-'"'-"'''''''''----t':,,:~:;c:-t:'~<-___ ==,''''" __ -''-1"- I N PUT au F FER 
31G DFTSI>!~ -./~, .d'7:.;._ ;',.!/-,~ 

E. 



INPUT 

r-

I 101----+:1 
2 13 

3 17 

4 19 I 

5 23 I 

to 25 I 
7 29 
8321-----+ 

2 I~ I 9 1-------.1 
3 16 

4- 20 
OUTPUT I 

5 22 I 

10 26 I 
7 28 
6331----.> 

-12'1 -12V +12'1 -/2V 

r=--
1
o CIRCUITS 

I THRU8 
R3 R4-

G] (!J 

I JUMPfR~ 

I (SEE TABL;) ~ A 

INPUT __ ----:----_-0-7...."..R"'2'---tftV QI Qj C}-
I G] G] I-
I P.I 

G] R5 

L _________ _ 2_.4_1<. __ 

+12'1 

TABLE: I 

----I 

RIO 
G] 

R7 
1.18K 
:! I ~/&> 
Y4W 

CRI 

R8 I 
2.7K I 

.... ----'.---- OUTPUT 

Gl3 I 
I 
I 
I 

-----~ 

COMPONENTS 
R3 R4 R,b 

3//8170-01 +3/0V 7.51<. d25K!I% 
3.57/(/1./% 

JUMPER 
1.91K.!/% 

3118171-01 t6/0V 
3118172-01. +9/0V 
3118173-01 +IZ/OV t 1.9IKJt /% 
3123922-01 +6/ov 7-"SK 3"7Krl'l13 

QI .. lii2 
014-505 

014-505 
014-505 

3212053-10 
0/4-S05 

JUMFER 

P051TION 
A Toe 

PtJSlTIOIV 
B ToC 

IB ECN 9827 CONT 

I2l SEE TABLE:. 

DAlE DtAftW,I,H DAn: 1onIa'f~ 

f-l'~#~.YD"J!;"'{) /p ~.Hr 

rn~~~~~L T~EI~~~~~rPlilg~s~~~:T~o~R~I~~O~~E 
CIRCUIT NUMBER FOR COMPLETE DESIGNATION. 

5. ALL TRANSISTORS TO BE 9ZI2092-IO. 
4. ALL DIODES TO BE 3Zr;,3024 -/0. 
3. All RESISTOR VALUES ARE IN OHMS,tS".J 1/4W. 
2. All CAPACITOR VALUES ARE IN MIcROFARADS. 
1. FOR ASSEMBLY SEE TABLE I. 
NOTES: 



/,,/ 
!o15-004~ I 
8 PLACES 

T"'8t..! I 
AJ'J'EM8t.Y /NPl/T COMPCN£'NTS 

NO. LEVEL PART A PANT B PART C PART LJ PART D pA.er ;: JUMPER. 

POSITION 

3123922-01 +6/0V 041 S10 041-442 \-;O:C4;::/,,---i5,;2;;:0c----H0;-:4S8;---';0::;47-7S0:-::14'---i.5~O~SI 
3/18170-01 fJ/OV 041 412 041-428 041- 520 042-431 014-505 
3// 817/-01 -/6/ OV 04 1-408 041- 442 JUM PER t-:00O;-44OCII:-_"'::':;22"'OO:-+O:-;4:::B:---<J4~7::-+0"IOC4:--"'50"'5';o-i, 
3118172-01 f9/0V 041-408 041-412 ~ 042-422 014-505 A TOC 
3//BI73-01 fl2 or 041-408 041-412 041-520 042-422 3212053-10 

042-431 014-505 3//8227-01 O/f3V NOT 115CO 041-428 0<1-520 
3//8228-01 0/f6V • 041-442 041-520 
3//8229-01 0/f9V , 041-412 041-520 JUMPER 

048-047 0/4.-505 POSITION 
042-422 014-505 B TO C 

3//8230-01 0/f121/ NOTU5fD 041-412 041-520 042 -422 3212053-10 

TYPICAL TRANSISTOR INSTALLATION 

L8JLECN 9827 CaNT 

PART NO. 
3263024·10 
037-068 
041-570 
041-442 
048-391 

3212092-10 
PART A 
PART 8 
PART C 
PART 0 
PART 0 
PART F 

REFERENC<' DoSIGNAT/ON 
ICRI THRU 8CRI 
CI,C2 
IRS THRU BR5 
IR8 THRU 8R8 
IR7 THRU BR7 
IQ3 THRU 8"3 
IRI THRU BRI 
IR2 THRU 8R2 
IR3 THRU BR3 
IR4 THRU 8R4-
IRiO THRU BR~ 
I@I THRU 8QI 1@2 THRU 8Q2 

@J FOR JUMPER POSITIONS Sol TABLE I. 

[!1 ~t:~~~:io~~~ND NAMEPLATE INFORMATION 

lO. PART NO. TO BE AS SHOWN ON TABLE: I. 

9. SEAL PRINTED CIRCUIT SIDE ONLY WITH 
HUMISEAL TYPE 1815 COLUMBIA TECH. CORP. 
OR EQUIV. 

-g_oWRf 0 lE r 0 7 IIf dRAfTERS 

f R fIf PER ~41L: S 13 I f 

----r-ffi1:MPe-fS=N£lT IQ--B£----S±tBMERSE :r 1 TER 

6. COMPONENT DESIGNATIONS ARE fOR REF. ONLY. 

5. PLUS SIGN ON CAPACITOR INDICATES POSITIVE. 

4. HEAVY LINE ON DIODES INDICATES CATHODE. 

3. ASSEMBLE PER A/'fPEX ..rJ"AN£J.,f,fDS. 

2. FOR PERF SPECIFICATION SEE 311817(;,. 

1. FOR SCHEMATIC SEE .3118175. 
NOTES: 



ffIGH~Aff,FY 31~------------------------------------------------------------------, 
1-) 

SCLECT 32'~------------------------------------, 
MEDDENSITY 

(-) 

CR4-

RI 
7.5K 

-24V 

R3 
471( 

R4 
31<. 

+J2V 

-(2V 

CRI 

R5/~ 
201<. ~ 

3 CW 

+l2V +12V 

-24-V 

RB 
471( 

R9 
31( 

-12V 

eR2 

-/2V 

R25 
@J 

RI8 
1.61<. 

R21 
5"'0 
~ 

R22 
5W 
IW 

R24 
IBft 
112W 

5.11<. R2G 
12K. 

GAPDElCCT 
INPUT 
(-12/0) 

-6V 
Q7 

10~ ____ -v§y.ZyK.~~13_2_12_0_5~t-~[/0 

CRSl ~ 

~-GV t [§J 

QB 
3212098-10 

Q9 
2~I~ 3Z12054;;p 

Rig I CR~ 
12K. 

j 
-12V -GV 

I d
GIO 

~3212074-IO 
r--

R23 
II( 

CR7 
32G302B-10 

CR9 

R27 
561<. 

-24V 

RI3 
47K 

RI4 
31( 

R28 
2K 

-12V 

R30 R31 
2.71<. 4.3K. 

(9 [§J 
~L CRI! LAA~ 
+" ~"'Rl2-

4.31:. 

t-----+-,-t{!V QI2 

1; R2B 
56K 

+12V 

CRIO 

-12V 

R34-
1.5K 

~)lm 
f C~/3 

R33 
561<. 

-6V 

CRI4 

/ 
'l/.'-

/J'..lll£ a 

ISSUE~ 

AOt"CO AJJ'f' J//~/4c-I'O To TA4t:.: L. 

/J.fPc C 
/ltMiCt> AJ'J'Y J'1/8ISc -~/ TO T.-f8{£ I. 

RUN (-) Z3 
WRITE PERMIT (-) +12V 

f/2V 

-6V 

":" fl2V WRITE REGISTER 
,----------------------------------------1---121 D.C. RESET 

25 

i-24VDC ~4 
-24VDC 35 

fl2VDC I 
-GVDC 3 

-12VDC 4-

P,S.GRD { ;t=1 
'--

i-24V 
r-------------------------------------~--~/~ GAP DETECT 

C5 C6 ICI J~2 C3 C4-
15 .0047 15 + 15 G.B + G.B 

+ 20V 100V~ 20V 20V + 120% ±20% 

~ 
CR..'~ 1 R3' 

R37 
10K 

3.9K 2 

R39 
12K 

Q/S ~ 
3201102 
"I'1!!. ~ 

OUTPUT 
(-12/0) -IZ~~~2 -12;~4 ~_/2V~~x 

3N 

fiJ I 7 
(R20 PULSE 

CRIB ..... --101--__ '----------,110 OUTPUT 

-12V 

R40 
ClO 120K 

.J30PF 

Amv CPO 17 

+1;-20%lI10% .!2°%lt2O%~35V135V 

.1-
R3S 
10K 

QI4 
3212098-10 

tV L- (-12/0) 
I-+-----+-,---tl.~ ) 9110 ~f 

-/2V -6V 

TABLE j 

ASSYNO. SPEED DENSITY C8 C9 CR4- C7 

31110072-10 36 IPS 6OO/550/200.0015.tlO%,100V .OS,;,t/0%,3SV OPEN OPEN 

311(;,073-10 112.5/150 IPS 600/5501200 330 (t5%.500V .015 tlO%, 35V OPEN OPEN 
311(;,074-10 7.5IFS 800155';'/200 .004T tIO%IOOV .22 t5% 35V OPEN OPEN 
31110142-10 SG-75 IPS ~OO/556/200 470pt, -<Sr.,3MV .027.!IO;;'35V OPEN OPEN 
3//8/52-0/ 60/PS S56/200 470pF, 8%.300 V .047 .tIO!li.35V OPEN OPEN 

ISpt 
±5%500V 

+12V 

REFERENCE DESIGNATIONS 
LAST U5t:O DELETED 

R4S 
017 
CR20 
CII 

R41 
18K 

~ 

f CR~t 
R43 
30K 

+12V 

@) SEE T,4BLE 1 • 

5. All TRANSISTORS TO BE 32012092 -/0. 
4. All DIODES TO BE .32C,3024·/0. 
3. All RESISTOR VALUES ARE IN OHMS,t~%:. ,14w. 
2. All CAPACITOR VALUES ARE IN MICROFARADS. 
1. FOR ASSEMBLY SEE rA81...~ 1. 
NOTES: UNLESS OTHeRWISE SPECIFIED. 

SCHEMATIC­
LCC GENERATOR-B 

0l/G07G 
IOF I 



DIODE _________ 

T,IIBL£I 
81M REFERENCE TABLE 

ASSY NO. SPEED DENSITY PARTA PARTS PARTe PARTD 
311G072-/0 3(; IPS (!{}Of55/Df200 035-509 037-4(,5 NOTUSED NOrUSED 
311(;073-10 IIZ.sf/SOIf'S 800/5St:./2()o 034-212 037-344 NOrUSED NOTUSED 
311(;;074--/0 7. 5 IPS 800/55"'/;:00 035-989 037-454 NOTusm NOTUSED 
3116/42-/0 56-1S/PS 800/556200 034-2/4 037-3</-3 N07U5E:DN07USE:D 
.3//8/052-01 60/PS 556200 034-2/4037-27.3 NOTUSeD NOT USeD 

PARTe '---, 

@J :---, 
I 

~CAPAC/,~0~:.3IIG071-IO 
PARTA 

~. CAPACITOR 
2 PLACES 

PART a 
@J 

-TYPICAL TRANSISTOR INSTALLATION 

PART NO_ REFERENCE DESIGNATIONS 
3201100-10 GIS 
3212053-10 (}/, Q3, QS 
3212054-10 G7, Q9 
3212074-10 GIO 
3212091-10 Q2.1i!4,Qt:. 
3212092-10 QIJ1 Gf2,QI.3,QIC"Qf7 
3212098-10 Q8, QI4 
32G3024-10 CRI-CR3,CR5,CM, Cil8-CR20 
32G3028-10 CRl, 

034-2/2 CIO 
034-963 CII 
035 969 C2 
037-071 C5, C/D 

PART A CB 

041-408 R35, R37 
041-409 R42 
041-410 R23 
041-550 R4, R9, RI4 
PARTS C9 
PARTC CR4-
PART 0 C7 
04-1-303 RI6 

ISSUE~ 
.'OJ. ["",,_-,c'-' "-__ '--'_ .. ,,--------

CHUGE DESCRIPTIO. 

/SJ' js" A£).OEPAs.rY J/~/42~/o 
/.J'J' 'c' -'1iJ/JEO ASSY J'/l8/S2-01 

PARr NO. RfnRfNCE DESIGNATIONS 
04-1-430 R34 
041 -43ID R4I 
041-442 R30 
041-482 R/9, RllD, RJ9 
041-484 R40 
041 497 R21 
041-511 RJr. 
041-5/9 R27, R29, R33 
041-520 RI, RG,RII 
04-1-411 R3, RB, RI3 
041-5GO R2, R7, RI2.R28> R44 
041-5GI R25 
041-570 R20 
041 S7I RI7 
041-584- RJ/, R32. R38 
04-I-GI2 R43 
041- 595 R24 
044-.313 RS, RIO, RIS 
047-302 R45 
047-891 R22 
041 - 437 RI8 

@ IN5TALL PART5 I>.. THRU D PER TA.BLE I. 

[!1 ~EARR~J~~No.~~O~ND NAMEPLATE INFORMATION 

10. PART NO. TO BE A.~ ~HOWN ON TABLE. I.. 

9. SEAL PRINTED CIRCUIT SIDE ONLY WITH 
HUMISEAl TYPE IB15 COLUMBIA TECH. CORP. 
OR EQUIV. 

~MARK POT REF. NO's . .12 HIGH CHARACTERS, 
COLOR WHITE, PER Mll·STD·130. DO NOT 
IMPRESSION STAMP. 

mTR1MPOTS NOT TO BE SUBMERGED IN WATER. 

6. COMPONENT DESIGNATIONS ARE FOR REF. ONLY. 

5. PLUS SIGN ON CAPACITOR INDICATES POSITIVE. 

4. HEAVY LINE ON DIODES INDICATES CATHODE. 

3. ASSEMBLE PER PRODUCTION PRACTICES MANUAL 

2. FOR ASSEMBLY SPECIFICATION SEE .311(;077. 

1. FOR SCHEMATIC SEE .3I1G07~. 
NOTES: 



~ 

READ PERMIT H) 17~------------------------------------------------------------------------------~~-. 

-/2V -/2V 

R" 
15K. 

-/2V 

1;5 
ZK 

C3 ~ 
GAP DtTtCTOR .0018 CRI CR2(,7 QI 

INPUT(+) 13~------~~--~~~---'~~--~~-'-----fC 

(I 23 
CR9 

24 CRIO 

RI 
18K 

CR~ 
R4 
301( 

+12'1 

-/2V 

-/2V 

C4-
IDoap" 

PG 
7.51<. 

CR4 

-!2V 

1<7 
30K 

25 
CRII 1<12 

4.7K. CRI9 RI5 
I.5K 

2& 

27 

L PC READ DATA -

" 32 

7 33 

8 34 

9 35 

+12VDC 

-12VDC 

P.5GRO -{ H=1 
L-

CRI2 

CRI3 

CRI4 

CRIS 

CRII" 

CRn 

l CI 15 + 
iTt20% 
·1 20V 

C2 
15 
t20r.: 
20V 

CRI8 

RI! 
3.9"-

RI3 
4.31< 

Ill4-
301:. 

+I2V 

CR20 

RIC, 
3.9K 

Q4 

CR7 

'2 
{o'9 
471<. 

- .. ;::v 

Q3 
3212053-10 

CR8 r--
+----*------11 !5 

RIO 
271< 

L,'"Jr: ::;E;::'15T£R 
-=\EC:£T :-) 

trz,v fl2V 

CR21 

1117 
221< 

tl2V 

-12.V 

RI8 
21<. 

-/2v 

125 
=3% 
JW 

Gfr QG 

CR22 
~----'--.ti---<>-----------I/9 LONG I TUDI NA L PARITY 

L- tRROR(-) 

5. ALL TRANSISTORS TO BE 3212092-/0. 
4 All DIODES TO BE 32<;'3024-10. 
3. ALL RESISTOR VALUES ARE IN OHMS:! 5%, '/4 kI. 
2. ALL CAPACITOR VALUES ARE IN MICRor~RAOS = 5.%. IOOf. 
1. FOR ASSEMBLY SEE 311G087. 
NOTES: UNLESS OTH£R,,"1I5t... SPEC/F"!ED. 



..-... """'""'" ~n """""" .. n .,....,~ 

A EllA! /0";- C J P"rOD. ~~"fi~.F~i~'" InI~rf I ~ 

j""'''-'' lr·OG 

~ G N1 

~ ~ 
.7f == 

, ~ ~ ~ ~ ~ , Q~ ~ ~ ~ !:.: ~ 1.tI,~ - ~ ~ E ,.... ltl CO ~§~~rro:~WCict~ '" ~ 
w 
0. V f"""-'" 

~~~~~~~ ~~~ 
>- PART NO. ",5 "'6 ... (9] REFERENCE: DESIGNATiONS PART NO. REFERENCE DESIGNATIONS 

I W C8 ~ AM~ 3212053-10 Q3 041-430 RIS 

I I ~ 3212092-10 QI, Q2, Q4, 05, Q~ 041 -4310. RI 
I 

3263024·10 CRI THRU CR22 04.1-4B3 RIO 
033 OB2 C3 041-~8~ R2 

I 
034-950 C4 04./-511 RII,RI6 

>- 037 -990 CI, C2 041- 520 R(' 

'" <r 041-406 RI7 041·5,.0 RS, RB,RIB '" w 

'" '" 041-409 R3 041-584 RI3 

I ijUUQU~U9~ 4~' 411 R9 041-(,12 R4, R7. RI4 

I I 041-412 RI2 0~7-302 RI9 

~ = ~~U~ ~ ~~~ l~&~ 
V3115720-,2 

~ \ 0 o MARK PART NO. ~ NAMEPLATE INFORMATION 
\ PER MIL -5TD·130. 

\- 4GO-004 \\::" ""'-" 

8. PART NO. TO BE: 31110.087'10. 

7. SEAL PRINTED CIRCUIT SIDE ONLY WITH HUM/-SEAL 
TYPE IBI5 COLUU8/A TECH. OR [OUI'/. 

2 PLACES 6 COMPONENT DESIGNATIONS ~RE FOR REF. ONt Y. 

GI5-004- 5. PLUS SIGN ON CAPACITOR INDICATES POSITIVE. 

2 PLACE:5 4. HEAVY LINE ON DIODES INDICATES CATHODE. 

3. ASSEMBLE PER PRODUCTION PRACTICES MANUAl. 

~"~""'" 
2. FOR ASSEMBLY SPECIFICATION SEE J' Ie:; 089. 

1. FOR SCHEMATIC SEE..3 f IG 088. 
NOTES: 

DO NOT SCAlI DaAWM:J ~- - .- ~ 

COMJIIUT81111 ...-o~ DNlalON 

~on.:N~ AMPEX ... a...aX--.cut...v.IIIIC1T'Y.CAU~ 

"""'" """""" ""'" ~ -- ~-

~ ""'"' 0'0 '<'12" e.., ~ CIRCUIT BOARD ASSY ALI..5HAZI'monAmllOl..II1OC'lOll 
11'01"'.1:1 CC*e UDII.....-.oX. -OlD .... .- .. 
~~~ ./ LPC TIMING -8 TYPICAL TRANSISTOR INSTALLATiON - G'-. CMn J. .-9,..",,,..,,,/,' """"'" 

DmMN _ ~ oA.i.....,Z ~-/-.S' 
C) 

Dr~9150'T 
.~. 

FlNAf.. 8//VI TM'72f1cID en 3116087 --. lIT wm ON --.J 
~"'" I"'" 2: I I-I/OP' 



REVISIONS 

r--- ISSUE DESCRIPTION DRAFTSMAN DATE APPROVAL 

I 12 A ECN RA~-54- D£V. PRoJY-~) B.Il""" ?"-p ~,.....,!. 
2 9 

I 
TABLEI B ECN 911-31 ~'t1l' 11;1~ ~ 

3 16 C ECN gil-AN PROD. tI.f'~ 3-3·"4. i 'ft<{IJ;#?? 
4 19 ASSEMBLY 

COMPONENTS D ECN 8732 lIa'V'lO i?-2f4 I j,(l.{(," INPUT I I 

5 23 QE: CR4 R4 E ECN8747 'fI ffil'CIvtJ .'NNB uj)':'1~ 
6 26 3107042-10 3212092-10 3263024-10 125I1.:t3%3W , 
7 30 3107259-10 3212092-10 3263024-10 12S.fl.:t3'/o 3W 
8 34 

I II 

I 
2 8 
3 17 

INPUT 2 
4 18 , 
5 24 1 -12 VDC -12 VDC 
6 25 ~ 
7 31 ------------- -- ---
8 33 I 

CIRCUITS ITHRU 8 
--I 

I 
~ 

I 
I R3 R4 < I 

/1 10 I 2000 ;> 0< 1 

2 13 I I I 
3 15 : I 

~"': 4 20 1 

5 22 I 
I 0 1 OUTPUT 

6 27 I I 

7 29 I 1 CRI I 
I B 32 INPUT I 

1 
OUTPUT 

I CR4 1 

I CR2 tv 0 I 

2 1 .1\ QI 1 INPUT 
+12 VDC I I fl.1 I 

1C2 

I 3900 I 
-12 VDC 4 I CR 3 1 1 CI I I 

+T±'5 
15 I + 20V 20V I R2 1 ±20% ±20% I 5 22 K I ~ER { 

I 
I ----------- -- - --------

SUPPLY 6 I-- -= -=-GROUND -=- -=-
+12VDC 

7 I---

'---

8. FOR REF ASSY SEE 3107255 

ILl SEE TABLE I 

I]],PART I A L REFERENCE DESIC,NATIONS ARE SHOWN. PREFIX THE. DESIGNATING 
NUMBEP WITH THE CIRCUIT NUMBER FOR COMPLETE OESI.GN/,TION 

5. ALL DIODES TO BE 3263024-10. 
REQD·I PART NO. I DESCRIPTION I REFERENCE - rZDNET ITEM 

4. ALL TRANSISTORS TO BE 3212092-10. DO NOT SCALE DRAWING FORM 2&02·t07 REV. 9·61 LIST OF MATERIAL 

3.ALL RESISTOR VALUES ARE IN OHMS,I/4W,±5 % • 
UNLESS OTHERWISE SPECIFIED THE INroRM~T!OH HEREON IS THE PROPERTY OF 

~ ~ AMPEX COMPUTER PRODUCTS COMPANY TOLERANCES ~~6~c¥Po":l'uJ~Ru~RBft.~~,ijzf8"'G~~Y·I"rop:RE; 

~'Jh~\t~~ ANGLES 

OR I/'( WHOLE SH~l!. DE M~DE WITHOUT WRITIEN 

2.ALL CAPACITOR VALUES ARE. IN MICROFARADS_ ± .010 ± 1/2" CONSENT OF AMPEX COMPUTER PROOUCTS CO. --- I 9937 JEFfERSON BLVD. .CULVER CITY, CALIFORNIA 
EDGES APPROX .. oro PROJ --<-~ ,-?:/ ..... ::J,/..-FACE. CORNER SUPER .TITLE 

I. FOR ASSEMBLY SEE TABLE I 3107042 TM-5 R OF ALL MACHINED 
PROJ . :?, ~ .... ' .. 1'/" '., SCHEMATIC -ENGR 

3/072SQ TM7211 -I PER MIL·STO·I0 ENGR fl: <.> 
OUTPUT DRIVER NOTES: UNLESS OTHERWISE SPECIFIED 310704;> TM 7211 MATERIAL CHKR L "&/'" i8'/.5·"'E 

'3107259 T1V172.12 DrrSMN .:8, H-..JL1'JI- 4·'22-<-, CODE INDENT. N0T SIZE IDWG. NO. fEE NEXT AS'S(. 1ST USED ON FINISH 3107043 
APPUCATIOH SCAlENONEl C 



CONNE"CTOR 
PART f3 

@ INSTALL PART A 7HRU F P£I? TABLE I 

El ~I:~i.i :~~~ 66a~' ~~ 9'IJ.,V 

fJ2ISEAl.. PRINTED CIRCUIT 510E ONL.Y WITH HU .... I· SEAL 
TYPE t SIS, COL.UMBIA TECH CORP OR EqUIV 

GMAI<!K. PAI<!T NO. p..t .. m NAMEPLATE. I~FORMATrON PER MIL·~TD·I~O. 

a. F'Jo..~"T NO. TO 810. A5 SHOWtJ HJ BILL OF MATERIA\.. 

t']C.[RC.UIT~"( ON FAR-SIDE. 

""" PLUS SIC.N. ON. C,",\"';..c..ITQR \NQIC. ... IES POSITI\J~ 

50 COM~~£hlT oe.SIGU~Tl0Io..LS A~E ~OR 1;:lE.1="E:1<E.t-..lc.e Ot.J~Y 

4, ASSE.""BLE PE.R AMPEX 5TANDAI,'[)S 

!>.I4EAVY l-11oJE. otoJ OlOOE. HJCICA.TES Cp.T\40DE. 

2:. FOR PERF SP~C'1='LCA.TION se..e: 5101044 

I. FOR 5CI-IEtv'\A.TIC e,Ee 3\07043 

HOTES: UNLESS OTHERWISE SPECIFlED 

R1VEi 
PAt=?T C 

- BOARD ~£ TAIL.. 
PART A 

TYPICAL T~I\NSIS10g INSTAlLA1LG'~ 

TABL£ I 

ISSUE DlSCII~OH 

A (""" 91/--'1 i:;v;J;:; 
[':.1\1 qJl. AN PROD, 

C ECIVB732 

D ECN8747 
E £CN 9076 

ASSEMBLy PART A PARr B P;4RT C PART LJ P,AHT E P..c-f".r F 

3107042-10 3107041-10 '2tJOS04-;/O 'DrUSE£) 212092-10 .326.3024-10 047-31)2 

3107259-10 .3107041-20 32tJ0526-IO 460-{)04 3212092-10 '263024-10 04r302 

31D70H TM7211 
3JonS'l TM12J: 

310725" Tn7'/. Z 
3101042.. TM5 

@] 
@j 
@] 

---' 

~T NO. REFERENCe OESIGNA.TION 

321209Z-10 lQl 1H1CU OQl 

lCRI TURV 8CR1 I lCRt TH.2IJ ecQ2J 

ICR' Tl<RU 8CR''''--_______ 1 

._-- ---_._-
031-900 Cl, tz. . __ ._--
041-40," IR2 THOU BR'? 

041- 511 IRI 1112J ar::l 

041-560 IR3 ".2U 8~3 --------_._--
l'ART F IR4 ""u 8R4 

PART D I~Z T#I?/I 8{}2 

PARTE ICf.?4 TI-IRU .. ,CI?4 

....... 
lIST or MATtRW. 

I AI\PEX I [Q/.l AMPEX COMP\JT£R PRODUCTS COMPANY 
~ "17 JIfftRSON llYn.. CUlYtll ern, .CAUfOIIICIA 

CIRCUIT BOARD ASSEMBLY 

DRIVER 

3107255 D 



r~ 2 16 
INPUT "I 

3 23 
~ 30 

'NM'{ 
/I I 
17 I 
24 
31 

'NM'{ 
9 

19 

26 I 

34-
I 

<NM',{i 
8 

18 

25 

331------

=ro,,{ 10f---

15 

22 

29 

I 
1 

w;roc"{i 
13 

20 

27 
32_ 

+IZV I 

-/2V 4 
CI 
3.3 

+ t20"lo 

{ ;=f 
15V 

P.5. GRD 

-

INPUT" I 

I ~ CII-:CUITc-, -
~ I THRU4-

I 
I 

-/2V 

RI 

(i] 

+12V 

R4-
2.4-K 

I RS CRI 

tl2V fl2V ------l 
R9 I 
~ 

©Q3 I 
.l ~ I 

~----~--44r-~~----------~---'. OUTPUT#I 

R7 

[IJ 

I 
INPUT"Z 

I 3K fv Q2 
RZ ~~~~-~~ 

_---C~Rf-2--4--.;'2\11.7,"-K__1~~fv:_r. QI 

I CR~ 
R8 I 

I 

INPUT "3 

INPUT" 4-

+1 C2 T 3.3 
:!:20"lo 
15V 

J. 

A55£MBLY 
OUTPUT 
LEY£L 

3118/79-01 t3/0 
3//8180-01 tG/o 
3118181-01 t9/0 
3118182-01 f12/0 
3118292-01 HIO 
3/19498-01 + ala 
3119588-01 +5/0 
3/2387,3·01 +CJ,ID 

I 
I 
I 
I 
I 
I 
I 

I 
I 
I 
I 

CR5 

CRG 

-12V 

RIO 

[IJ 

RII 
2.7K 

R3 
101( 

tlZV 

CR7 

RI2 
10K 

fl2V 

RI3 
2.4K 

RI4-
.3K 

Q4 

R6 
15K 

-12V 

RI5 
15K 

-12V 

GJ 

Ti2V 

RI7 
(i] 

fl2V 

R/9 

~ 

I 
I 
I 
I 

-tC) Q6 I 
.l ~ I 

+-----.---~~~----~--~~OUTPUT#Z 

I 
I 
I 
I 
I 

GR9 
Q5 I0l 

RI8 

(i] 

L fl2V 

----- -----' ----- -----
______ J 

TABLE:: 1 

COMPONENTS (eXT 1 THIi'Ll 4) 
RI ~ RIO R7 ¢. RI7 R8 It RIB ~q, R/q Q3' Go, a4 f aq 

OPeN 6.1'31'. +1"I.,'4W 2.741< tl"l.,Y41V IZSt3%3VJ 3201I04·103)1,,!'02.4-10 
OPEN 2.21/\ tl "/0, 1/4W 2.741'. t 1%, 1/4W 125' '3% 3W 31.01104,10 321':3D24-IO 
OPEN 1.821'. tl% 1/4W 7.5K tl'i'o,1/4W 125t3%3W 3201104-/0 32.~3024·10 
OPEN 2K t5O;",V4W OPEN 12.5!:.3%3vJ 32.Dlloq..lO ..32k.3D24-/D 

OPeN S,</9K !!1.,1/4'11 2.741'. =I"/. 1/4-W 12S!3V.3W :120/104-103=24-/0 
OPEN 3.01K +1"/c.,1/4W 7.SK ;tle/o,1/4W 1251-3%3\U 320IlD4-IO.3.21I3D2A-ID 

OPEN 2.74K!:/%~1/4W 2K!I% V4W 12S'f-.3"/~3\U 3'2.01/04-1 3U!LJ2.4-/Q SEE TABlE 
6PEI..J 1.'2.1<. :t. J"to 114W /.'2)(1: 1% /14W OP£IJ DPEIJ JUMPEe. NOO MSY. tsT USlD ON 

ISSUE ~ DAft IlIAJTW,.I.N c.t.ft APPROVAl 

B ECN 55'3& PROD ReL $/~~fo,. ~-.L li,kl .... ~ 

CEO.! 8008 ¥.,f< .M- "I"~' d#'" 
D ECN 7200 17--,,_Io~ REISS 'r;, ,,~t~., f 
E teN 5553 O;7-{./; 1I..,a. .... 17 pA!/"j U#¥G 
F EO" 7834 ',If'_- ~? 1fl';',li4. r 

6_ FOR REF ASSY SEE 3118183_ 

LZJS£e T..4BL.t: I 

(§]PARTIAL REFERENCE DESIGNATIONS ARE SHOWN. 
PREFIX THE REFERENCE DESIGNATION WITH THE 
CIRCUIT NUMBER FOR COMPLETE DESIGNATION. 

5. ALL TIIANSISTORS TO BE .3201104-10. 
4. ALL DIODES TO BE .326.3028-10. 

~: ~tt ~~~~~~RV~~~~it~~i~NO~~~~~i~~. 
1. FOR ASSEMBLY SEE TABL..£ I. 
NOTES: 

SCAI..E NON£. ~m I OFI 



aiM REFERE.NC.E TABL.£. 

AS5EMBLY OUTPUT LEVE.L PARi "'-
311BI'79-0\ + 3/0 NOT USED 

3118180-01 + G/O NOT U5ED 

3118181 01 + 9/0 NOT LJ5E.D 

311818'2·0\ +I~/O NOi usE.D 

3118292-01 +4/0 NOT USED 

31/94-98-0/ +8/0 NOT lISED 
3119588-01 +5/0 NOTUS£O 
3/25873-D1 +,.10 NorUS£O 

~4GO-004 
2 PLACES 

PAR.T B 
042- BSI 

04.2- 42.3 

042.- 460 

041- SIDO 

057-540 
04-2.- 866 

O¢t!-¢26 
042 -5ll 

PAR, c 
048- IBG 

o4S-IB~ 

042..-430 

NOT USED 

04-8-186 

0+2-430 
O"8-0St! 
042-511 

TYPICAL TRANSISTOR INSTAlLAT ION 

PAfT 0 PA~TE 

D41- 30Z 32.01104-/0 
041- 302- 3201104-/0 
D4-1-302. 32.D1I04-10 
04-1-302- 32.01104-10 
04-1-302. 32.01104-/0 
04-1-302 22.01104·10 
041-30Z 32.01104·/0 

OPEN OPEN 

PA~T F 
321,3024-/0 
31~30Z4-/0 

32103024-10 
321.3024-10 
32.10302.4-10 
32.103024·10 
3210302.4-10 

JUMPER 

i§ 

~{ 

REFERENCE 

DAn DUIT$MAN DAn NnOV ..... 

8 ECN S93G:. PROD REL %3fi(O ~~ ~/:J.,.I..t4.- . ..,1 
C ECNdooq 

[j ECN"'~ ~C' 

£ £(1\'5553 

F ECIJ 7884 

PART NO. 

3201/04 -10 

DAI1.T F 

3263028-10 

041· 408 

041· 409 

04\- <142 

041- 550 

04\- 570 

PART E 

PAI1.T D 

PART A 

PART B 

PART C 

037-05'" 

REFERENCE DESIGNATION 

1411 THRU 4-411, 1(jl2 THRU 4Q2, 
IQ4 THRU 4Q4, 
1(15 THRU 4-G)S, 

ICR4 THRU 4CR4, ICR~ THRU 4CR'3 

ICRI THRU 4CRI , ICR2 THRU 4CRZ, 
ICR3 THRU 4CR3, ICRS THRU +CR 5, 
ICR"'THRU 4tR"', ICR7 THRU4CR7, 

IR3 THRU 4R'3 1 lRI2 THRU 4RI2 

I RIO TI4RU 4RG} IRIS THRU 4R.15 

IR2 THRU 4R2. j IR11 "THRU 4RlI 

IRS THRU 4RSi IRI4- THRU 4RI4 

IR4 THRU 4R4, IRI3 THRLI 4RI"3 

IG!> TIlRU 403. IGC.. TIlRU 4£11:. 

IR9 THRU 4R9; lRI9 'THRU 4R\9 

IRI TI1RU 4RI; IRIO THRU 4RIO 

IR"T TH.RU 4R7i IRI1 THRU 4RI7 

IR8 "THRU 4RBi IRIS THRU 4RIS 

CI, C2 

~ ~~Tt'J It:~~J:gIBN. 
~ ~t:~r~ND~t~o~ND NAMEPLATE INFORMATION 

10. PART NO. TO BE AS 5HO'N N. ON TABLE. 

9. SEAL PRINTED CIRCUIT SIDE ONLY WITH 
HUMISEAL TYPE 1815 COLUMBIA TECH. CORP. 
OR EQUIV. 

8. M\RI, POT REF. NO's . .12 111"'11 Gll'A'CTERS. 
~E, PER "'L sm 139. gO riOT 
IMPRESS IS,., STAMP. 

r.--tRiMPfffS---rIOT fS BE SI:lBMERGEB IN WATER. 

6. COMPONENT DESIGNATIONS ARE FOR REF. ONLY. 

5. PLUS SIGN ON CAPACITOR INDICATES POSITIVE. 

4. HEAVY LINE ON DIODES INDICATES CATHODE. 

3. ASSEMBLE PER PRODUCTION PRACTICES MANUAL 

2. FOR PERF SPECIFICATION SEE "3118185 

1. FOR SCHEMATIC SEE 3118184. 

NOTES: 



IIYISIONS 
TABLE I IISSIJE DESCIII'I1OH 

t.ls.~y AD. [JUT PUT CDMP6UEAJT5. 1 B ECN 5942 PROD REL 

LEVU. Col 
3I1lJlG.I-DI D/,l-3V DPEIJ 

31181('2-01 O/+c"V oPEJJ 
3.1181&3 -01 0I+9V DPEJJ 

3118164-01 (J/+IZV OPEJJ 

31182. 92,-01 CJ/+4V DPEJJ 
3119497-01 O/+8V OPEIJ 

31/9589-01 cv+.sv OPEU 
312.387'1--61 ~/+U>V QPEiJ 

rl -;z 
2 9 
3 16 

~ :! 
730 

I 
I 
I INPUT i 14 19 

£3 341------l~ I 

INPUT 2 

OUTPUT 

r 
I /I 

2 8 
3 17 

4- 18 I 
I 

524- I 

" 25 
7 31 
8 33 I 
1 101------l., 

I 2 13 
3 15 
4- 20 I 

5 22 I 

(0 27 

I 7 29 
8321----

'-

1<1 
6PEIJ tLJ/9K. :!:.1'Yo 

LJPEu 2.2/1<.,:!: 10/0 

(JPEIJ 

CJPEIJ 2K 
DPEU 4.2V<..:!/% 
OPEIJ 3.oIK .. !.I% 

OPElJ 2.74K:! 1% 

QPEIJ 1.2.K:!: 1% 

INPUT 1 

INPUT 2 

fl2V DC I I------........... T.----.. 
-/2V DC 4- I----+-Tc-, -t-t-1 -C2-­

~ 15'T 15 

{ 

5 1'1 ~~jo 1 tfg~o 
AS. GRD .~ ~ .b 

'--

R7 Q2. CE..5 
Z74/c!. 1% 12.5 t.3%3W 3201lD4-10 3.2C1302A-IO 

2.74Kor/% 125 .:t3% 3\U 31.01l0i--IO 32&3C124-/il 

7.SK.'!::I'Yo 1Z5:!3%:,YJ 3LOlltj4·I0.3U3024-/(j 

OPEIJ 1Z5:!. 3';' 3W 31.01104-/032.,31124-/0 

2.74K.."-1% 12!;:3%"6W 32.01104·10 32&.3024-10 

7.5K.! 1% 125£2.%3\1.1 32.0110&/-10 32(P3024-10 

2.1<. !. 1% 12S!3"to3W 32.01104-10 32Co:3:J:JZ4-IO 
I. ZK. ± 1% OPEN OPEl.! IUMPEf:. 

R2 
2.7K CR3 .. 

QI 

C ECN 7200 1'2,." REISS Ii'{ Jf. "! 

'0 ECN 5553 
£ EO) 7884 

+'2V 

-----~ 

~~ I 

11--~5-i_~-:--I-_OUTPUT 
CR5 I 
~ 

R3 
10K 

R6 I R5 r:;<l 
~ C R4- ~ 680.!2 bLl 

-12V fl2V 

t5"/0 J 
_!/._Z_W _ _______ ._. 

-/2V 
8. FOR REF ASSY SEE 3118165 o SEE TABL.£ 1.. 

f'?iPARTIAL REFERENCE DESIGNATIONS ARE SHOIVN. 
~PREFIX THE REFERENCE DESIGNATION WITH THE 

CIRCUIT NUMBER FOR COMPLETE DESIGNATION. 
5. ALL TRANSISTORS TO BE .320/104-10. 
4. ALL DIODES TO BE 3263028-/0. 
3. ALL RESISTOR VALUES ARE IN OHMS, tS":.-fHt'. 
2. ALL CAPACITOR VALUES ARE IN MICROFAKAOS. 
1. FOR ASSEMBLY SEE TABLE !. . 
NOTES: 



C.15-004~ 
4- PLAC!S 

TABLE I 
OUTPUT 

ASSEMBLY NO. LEVEL PART A 
311816/-01 0/+3V NOTUSfO 
3118162-01 0/+6V • 31f81fD3-01 0/+9V • 311811D4-01 0/ +i2V NOT/ISm 
311B293-01 0/f4V NOT USED 
3119497-01 O/+SV NOT USED 

311!JS8!J -01 O/rSV /vOTI/SEO 
3123874-01 O/+~V NDTUS£D 

/v 

~4-t;,O-004 
2 PLACES 

COMPONENTS 
PART B PARTC 

NOT USED 042-861 

• 042-423 

+ O.f.2-4f#O 

NOT USEO 041-560 
NOTUS[D 042-873 
NOTUSED 042-866 
NOTI/5£0 042-426 
NOTUSm 042.-£17 

PART 0 PAE'T E PART F 
048-18", 047-302 3201104--10 
048-18' 047-302 3201104--10 
042-4JO 047·302 3201104'16 
NOTUS<O 047-302 ?:>2OII04-10 
048-181. 047-302 3201104--10 
0+2.-4-30 047-30Z 3201104-10 
048-052 047-30Z ~2OIf{J4-10 

042.-517 OPEN OPEN 

~31IBI60-01 
~280-052 

b~ 
TYPICAL TRANSISTOR INSTALLATION 

PRiT C 
32h3024-IO 
32~~024-{D 

3Z~30Z4--IO 

32bOO24--IO 
:!>2.b~02.4-lo 

oZr.'1024-IO 
3U,3D2.4-10 

JUMPU 

"'"' • 
c 
D 
E 

PART NO. 
3201104 -10 

f8'j PART G 

326>3028-10 

037-0"'8 
041 40B 
041 442 

~ PART C 
12 PART 0 

04-1-34-3 

~ 
P~RT £ 

IZ PART A 
12 PART B 

f8'j PART F 

........ 
"""""'" ~n """""'" ~n """'''-

CeN S~4.2 PR."O RC,- %./64 .!J..t'-" ~<!u ~ 
ECN 7') 00 ':,0 h REISS .-~.~.~~. ':;!;<. " ECNSSS3 8·/~ #.13,.,,,,,' ,,-11- ~-~ 
ECIJ 7584- to-j.' ..... / f.,t".!. lJ.--<--

REFERENCE DESIGNATION 
tOJ THRU B(}! 
ICRS THRU BCR 5 

leRI THRIJ 8CRI, leR2 THRU 8CR2 
ICR3 THRUBCR3, ICR4- THRU BCR4-
GIJ CZ 
IR3 THRU BR3 
IR2 THRU BRZ 
IR4 THRU 8R4-
IRC, THRU BRC, 
IRS THRU BR5 
IR7 THRU eRT 
ICI THRU BCI 

IRI THRU SRI 
IQ2. TH/!.IJ Btn 

@ INSTALL PARTS A THRU G ' PER TABLE I_ 

fill ~t:~k~~lD~~o~ND NAMEPLATE INFORMATION 

10. PART NO. TO BE AS SHOWN ON TABLE I. 

9. SEAL PRINTED CIRCUIT sIDe ONLY WITH 
HUMISEAL TYPE 1815 COLUMBIA TECH. CORP. 
OR EQUIV. 

B "ARb e T fiEF ( 
:::!l H!H PER 

--tM-fHf55-tf!-tt:SffrMe-

hRA TERS 

r 3 P [ AT 

7 TRlflP 19 [AI T BE S!l8"[RACF 1f nEg 

6. COMPONENT DESIGNATIONS ARE FOR REF. ONLY. 

5. PLUS SIGN ON CAPACITOR INDICATES POSITIVE. 

4. HEAVY LINE ON DIODES INDICATES CATHODE. 

3. ASSEMBLE PER PRODUCTION PRACTICES MANUAL 

2. FOR PERF SPECIFICATION SEE 3118'6,7 

1. FOR SCHEMATIC SEE .311816,(#. 
NOTES: 

DO NOT SCALE DRAWING 0 "'E '~'''''WATKl~ ..... "" IS tHE .. orun '" 
CDMP\,ITW;R PRCOU~ eM.ION 
~o. Bex :III'" CULWR CITY, CAW'" 



r-

OUTPUT 1(-) 
J"O 

lZ I';' 
323 

OUTPUT 2(f) {~ 
14 
19 

20 

{~ 
/I 

AC SET (+) 17 

22 

r' 12 

AC RESET (f) .2 18 

l3 21 

( I 9 

DC RESET (-) Jz 15 

L3 24 

OUTPUT I (-) 

AC SET (f) 

-GVOC -12VOC 

i-­

I 
I 

I 

CI 
10Cpf' 
:tIOr., 
500V 

J 

C"" 

R2 
21( 

CR2 
3263028-10 

F;3 
75C 
1/2W 1<5 

.3.9K. 

~ C/J::.CUIT 
~ I THRU.s 

;tK. CR3 

I 5~~K. 
DC RESET (-) ---'----;/VI,"---+-------I---If---I---' 

I 

-12V -GV 

1<2 
G.21( 

~ 

L _______ . _____ ._ 

-IZV 

R5 
5.1K. 

R6 
121<. 

fl2VDC 

-IZV 

R9 g:. 10K. 
'ew 

RIO 
Z.41< (?J 

-12V 

RII 
2.7K. 

CRr;;. 

-12VDC -;~vcc 

F;r;; 
3.91'.. 

C"'4 R7 
3GK.. 

t/2VDC 

-12V 

RI2 
4.31'.. 

Rf3 
4.31<. 

'<8 
750 
1/2W 

--I 

eR5 I 
I 

..... ------'~O!JTPUT Z(f) 

i 
R9 I 
2K. I 
~!-( -'----~. AC RESET(+) 

C'<G C2 I 
3263028-10 100 PF 

%10% , 
500vI 

-/2V 

RI5 
1.51( 

GAP DETECTOR 
...... ----125 OUTPUT(-) 

1""'1 """"""' 
.. ER" IOc;,-CH PROcj '1'~7""" .. I·... I,' .... 

. " I EeN 4EI4- 1<11:81" :~.-& 

(;[F[R£NC[ DE51GN4ilON5 

LAST USED DELETED 
CS 

le2 THRU 3C2 
GR9 CR3 

feR6 THRU _-'[I'IG 

C4 
f 

3;'>,,3028-10 .... ~IV\I'-----, 
~Q I 

I'll QI 
21'.. ~212054~/O GAP DETECTOR fiX 

't:::: 
INPUT 2~f------./\1I/'--""'--H 

(READ5TROBC) 

-12 VDG 4 f-----------.... ----
- GO vac 31--------<T---+-- -
f 12 vac I f-----+----I----t----

t T CI I C2 C3 T-b. I ...L I f 
T !;.>o % ;r not. if t 20i'o 
I 35V I 35v I 3SV 

~q2 

~ 
CRe 

SPEED 

CR4 
.3263028-10 

IP 
\t:! 

RI9 
1811. 

RI6 
56K 

t/2V 

Q3 
32/2074-10 

CR2 
3263028-10 

fl2V 

TABLE 1 

C"'5 CR9 

-:- -:- -:-

"18 
II(. 

-:-

OELAY f--_..:C:..OM::..:;_P,::O_N..:£_N_T ___ ~ ASSEMELY 
C4 CS 

.!..":IP5. 0.5-1.53 ,"S,C .• 22VF,!5%,35V ,000BUF,tIO'to,lOOV 31/6082-10 

7.5 IPS 2.2-7.0 7I1SEC. IUF.!5'/.,35V,033UF;!ZOr.2SV 311"078-/0 

75 IPS 0,35-0.85""", lJ.'UF;!5%J5V O,OIVF;!IOi-IOO¥ 311(&1..,1-10 
IIZ/ISOIP,5 oJ8-aS5msa: .:J61J11~!5J.,5OV .OOhBVF,!107,IOO¥ .311(;, 1(;2-10 

----,-. __ - - - ___ .. _-_._-_.....1......_----' 

tv QS 

\!:! 
C';!7 

RI4 
5~K... 

-:-
+12 V 

liR9rnRu 3R9 I 

[2J 5££ TABLE 1. 

0~~~~:~lT~EI~~~~~~rPtEslg~s~~wrT~;'~~I~~O~~E 
CIRCUIT NUMBER FOR COMPLETE DESIGNATION. 

5. ALL TRANSISTORS TO BE 3212092-/0. 
4. ALL DIODES TO BE 3 2G~ 02 4- -10. 
3. ALL RESISTOR VALUES ARE II',! OHMS 1/4W,:t 5/'c. • 
2. ALL CAPACITOR VALUES ARE IN MICROFARADS. 
1. FOR ASSEMBLY SEE TABLE. 

NOTES:. ',\'LESS OTHERwISE S=C~:F"'E:D. 

:CHEMATfC 
_C·'\:G!TUCINA!... A.C,;, Y 

REGI5TER.-B 



""' ... 
'''"' """~ own .... ... " ""'~" 

TABLE I 
A ECN481J. PRoC'R£L A~"'"-",, lI/J6kst~~·r 

81M RE:FE:RE:IJCE TABLE 

ASSY NO. SPEED DfLAY PARTA PARTS 
31160(32-10 36 IPS O.5-I.S3lr1~c-C. 07-454 030-195 
311G078-IO 7.5 IPS 2.2-7.0 mS£C. 037-455 030-294 
311GIGI-10 75 IPS _35-~85/T1sec. 037-453 03S-21!J 
311<01<02-10 112/150 IPS .18-. 55ms£c. 033-100 035-50,8 

/3'~52"-'O r CAPACITOR --
~ 

PART NO REFERENCE DESIGNATIONS 

PARTS 3Z01100-1O QcO 
3212074-10 Q3 --

r jJ~~~~I~~~~~~~~~ ~ 
3212054-'/0 QI 
3212092-/0 02,04,Q5, IQI, IQ2, 201, 8:)2,301,302 

.75 32103024-10 
GRfJ CR5/CR7, feRI, 2CRI,3CRI,ICR,3J 2C123, 3CR3, 

~ 
ICR4,2CR4, 3CR4, ICR5, 2CRS, 3CR5, CRS, CR9 

32G3028-IO eR2, CR4,CRG,ICR2, 2CR2, 3CR2,ICRG,2CRr;,,3CRr;, 
PART A C4-

~ © Q 

034--4-17 ICI, IC2, 2CI,2C2, 3CI, 3C2 

QI ~ ~ c B 

£ ~~ ~ Q5 ~~~~~~~ I ~~ ~ 
037-0S8 CI,C2,C3 --

I E LO (() Gl6 0'IQ)'<t't\90"l tTl E ..-..N ....... ~0\\91.0 ~~ ~ 
04-1-007 IR3, 2R3, 3R3, IR8,2R8, 3R8 

I I ©~ ~ffi~Q:3~:J::S~~©iJ'" ~~~~~ :li~~ /3 (ill <0 9/-10 
041-4-10 R8 

I 
04-1430 RI5 
041-442 RI{ 

~ ~ 
04-1 482 RG 
041-497 RIB 

I I 3 041 -507 I RI, 2R/, 3RI 
R9 2 ).. 

:'\ (J) It 
04-1-5/1 IR5 2R5,3R5,IRG,2RG,JRG 

VI ~~~~~~~~~~ ~~~~~i ~ 
041-5/9 R7, RI4., RIG 

I 04.1-538 R2 

CAPACITOR V/ 04.1-5GO RI, R4, IR2, 2R2, 3R2, IR9, 2R9, 3R9 

I 041-5GI R5 

PARV "-----0 
04-1-570 RIO 

/I 
041-584 R12,R13 

@~~ -1<@- ~~ ~~ ~ ~~~ /"""0-0 
04.1- 751 IR4-, 2R4-,3R4-, IRT, 2RT, 3R7 
044-197 R9 

.. -

~~;n~"g?~~ H!~~'~~( 
041- 520 RI7 

=c 
041- 547 RI9 

PART 8 C5 

l3116/00 

\460-004- ~."-~3"60a,-," G INSTALL PT. A' t '8' PER TABLE J. 
/0. SEAL PRINTeD CIRCUIT 510£ ONLY WITH HUMI-5£AL 

TYPE IBI5J COLUMBIA TECH COI<P oe EQU,v. 

2 PLACES 7 PLACES (2) TRfMPOT NOT TO BE SUBMERG£D IN WATER. 

~MARK PART NO. AND NAMEPLATE INFORMATION' 
PER Mll·STD·130. 

7. PART NO. TO BE AS SHOWA.J ON 81M. 
6. COMPONENT DESIGNATIONS ARE FOR REF. ONLY. 

I!I~I~I~I!I~~(:I~ 
5. PLUS SIGN ON CAPACITOR INDICATES POSITIVE. 
4. HEAVY LINE ON DIODES INDICATES CATHODE. 
3. ASSEMBLE PER PRODUCTION PRACTICES MANUAl. 

L2:~'~~" 
2. FOR ASSEMBLY SPECIFICATION SEE 31 IG084-. 
1. FOR SCHEMATIC SEE 311 G 083" 
NOTES: UNLESS OTHeRWISE SP£CiF/ED. 

-;;rt;}- ~~~~ira~;,t~~zjJ!j~{~~~ I AMPEX I AMPEX COMPUTER PRODUCTS COMPANY ~ 
U~U" mlJUrtRs,oN BLVD. ClILV£RCITY,CALJFORNIA I 

" ." SUPER "~ClRCUIT BOARD ASSY-
TYPICAL TRANSI5TOR INSTALLATION 

~~~47,· '_ 
CFAUw.c~INEO E~~R u..t..l .. ,., t .. __ /I"" 

MATERIM. 
PERMIL-STD-IO C~KII------;;-r.~" . .:;: LONGITUDINAL PARITY REGISTER-B 

DFTSM/{ _,~ .;;.., .. VO-.f.f. 

UlDElo~Nr'I<(l1 0 ~"~ 
1':4' SEE TAt't.E TAI·7;:" 10 fiNISH 5116100 HarASST. IH USED ON. -

APflieAllON SCAtEZ:/ sHm/O~1 



I 

-
INPUT NO.1 8 

"","" { '"~'"' 10 

NO I 
14 OUTPUT NO. I 

OUTPUT NO.2 16 

lNPUT NO.1 30 

""'""1 ,""", ~, 28 

NO.2 
OUTPUT NO.1 24 

OUTPUT NO.2 22 

I 
I 

+12V tlZV 

1"------1 --
I f5lCIRCUITS . 

b.::J1&2 R2 
I 8.2K 

I 

R5 
B.2K 

~I, I 

I 3~ 

I ~'t:-

INPUT NO, I --i;'--l"'c-a--.--tt( QI R4Q2 >-
I ~ 

+12V +12V 

R9 
B.lK 

RII 

. rP SK 
~ Q3 Q4 

RI2 
300 

RI3 
B.2K 

Cp.3;5 

35V 

C4.3.3 

I T0 
INPUT NO.2 ..... +--'O---+--I--+-~ L-_+-_+ ___ +-_~ 

I 
I 
L __ _ 

RI 
10K 

R3 
11K 

Rb 
11K 

R7 
10K 

R8 
3K 

RIO 
11K 

RI4 
11K 

RIS 
3K 

-- -- --__ --1_ - t-----
= -12V -12V -IZV -12V = 

} 
CIRCUIT 
NO·1 

~~~~~~--~~ 
+- Cl (3 
_ 15 ./.- 15 

- C2 + c"P" 
t 15 - 15 

'---../1/\/'---+--_ 

}
CIRCUIT 
NO.2 

VERSION TABLE 

C6& C7 FUNCTION <:.:; CB 
15JJF ±20/'o,2.0 361PS 1000 PI!s1.IOOV OPEN 

75 IPS 410 PF tS%300V t20Pf~5%50DV 

15jJF:-ZO/o,20V 112.5-120 IPS 

361PS 1006 f1: tSr~ lOov OPEN 

OPEN 

15~1;:c20% rov 150 IPS OPEI-J OPEtJ 
15~f' ± 2O%20V 112.S/110/150IP5 3roP~t5% 5DOV Z70PF,t5% SOOV 

+IZV +12V 

RIS 
6.SK 1 

I 
t-----f-----;I;--OUT PUT NO. I 

c50 I 
>----11=-:+-____ +I_.OUT PUT NO.2 

~ QS Q6>- ; 

RIG 
4.7K 

RI7 
4.7K 

RZO 
11K 

R23 
11K 

I 
I 
I 
I 
I 
I 

f--- -~ 

~ -12V -IZV 

RI9f R22. ASSEMBLY USB? OW 

2l0·Jl.. ~IOfll1 TM,ZII' 

220.n.. 3109991 TM-4211 

220.n.. 3110e"13 TM-1I211 

220.n.. !:II072"'(Q rM -12J I 

100-'2. 3113334 TM-7ZI1 
ioo .!L 311~0~G 1~11~;;+A1E 
'220-"1- 311G,11l7 T)2<.IZL~1I 

220-11.. 3118138 II? 
MANOR:e:l.l-

~E.:r~LE 
NOT loSSY. 1ST USED oN 

-A 

B 
C 

D 
E 

F 
G 

H 
J 
K 
L 

-"""'~, - om 
_ .. 

ECN 911·«lDEV. PRQ[AXCH ..... 

~ • B:.tJ9\1-AH Pi!OD. 
~Ct-J 5570 

ECN 39E.3 r.4'~,-Z'T""" '!;.' .• 6> 

EC."J 42.91 .1Jl.: S-S·105 U.'<L4.. 
ECN 45~4 ~l" ...... i.j l'Yis "5 " '.L~. t. 
E.CN, 4<057 ~k. rh.tir I~# 
EC',v 4984-

" "~I~ CCIAf So ltD I&.a. !f.fi;6, ,7';1 ... ~ 
£<!N Sc)86:> I~ ~w'"'I!;''',t 
ECN 7003 h_.J.. ,j;¢,~~t 

1.3107118 

~ FOR vALUE SEE VERSION TABLE .. 

PARTIAL REF[R£NCE D£SIWTIOMS ARE SHOWX. 
PREFIX THE DESIGKATING NUKB£R WITH THE CIItDJIT 
NUMB£II. FOR COHPLETE DESIGMATlOJC. 

4. ALL TRA.SISTORS TO eE ·3212091-10. 

3. ALL RESISTOR VALUES AAE IN OiKS, 1/4 'If,.:!:. 5%. 

2.. ~Liof.PACITOR VALUES ARE 1M H1CRCFARAD$~;ZO V 

I. FD. ASSEHIILY SEE "'nItSLE • 

IIIOTESI. ·UNLE$~ OTH~It'IfISE SPECIFJED.-



CONNt!CTOR 
AltRT~ 

P?lCAPACITOq 
~ PART ~ 

~CAPACITOR. 
~PAR." D 

Z~O-05Z~ 
12 R€QD 

TYPICAL TRANSISTOR INSTALLATION 

TABLE I 

PART D PAR"T E PART F PART G 

034- 950 041-4110 NOT USED O~7-9.90 

004- '''4 041-41G 004-24-0 037- 990 

034_ 2.83 041-4110 034.-950 037-990 

034-950 041- 41G NOT USED 037-990 

O¢5-~B9 041-419 NOT USED 031- 990 

0'35-989 041-419 NOT USED 037- 47B 

NorllSCD Q4/-411# AIOrUSED 037- 990 
O!U-93¢ O¢/-flu, 03f.-319 O~""990 

RESI5TORI'iZ'l 
PART E b:.:J 

:;j/O 9t;; 91-10 

o 

213 

TJlBl.E. 

@ mSTALL PARTS OJ E ,F 

§ RIVE-T. 'ART C USED ONLY WITH 3200516·10. 

REFERt:NCe-

~ ECN 911-A'-I P~OD. 

,_ l...- • ./ 35~'f 
D ECN.:38S 

G Ect--l4G57 

H EC'N' 4984 
ECN5016 

PART NO. REHRENCE DESICNATION 
3212091-10 IQI THRU IQ6, 2Q.1 THRU 2Q6 

PAIr [} IC5,2C5 

0J1-9~4 lei /c2 2CI 2C2 --
037·990 CI THRU C4, 

041-408 IRI,2RI,1R7,2R7 

041·413 IRIS,2RIB.IR2I.2R2I 

PA~T 6 IRI9 ZRI9.IR22 2R22 

041-"50 IR6.2RS,IRI5.2RI5 

041-495 lR2,2R2.IR5,2R5,IR9 ,2R9 ,IRI3, 

2R13 

041-569 IR4 ZR4 IRI2 2R12 

041-74!l IR3,2R3.IR6,2R6,IRI0.2RIO,IRI4, 

2RI4 IR20 2R20 lR23 lR13 

044-366 IRIl lRIl 
041·412. IRI6,Z.R16,IRIT.2.RI7 

IC.3. IC .. , 2C3. 2C4 

PART F lea I 2,c.S 
PARi G ICG,2eG. IC7. ZC7 

3107Z70 
~ TIW1f'OT NOT TO eo€" .s.oeNEQG£O IN """,TER 

SEAL PRINH:O CIRCUIT biDE ONLY WITH I-IUP041-5fAL­
TYPE lEllS, COLUMBIA nell CORP OR EQl.lV 

o ~~S~!~i3~?' AND IW1EPLJ.TE INFORMATION PEA 

7. I'AlT NO. TO BE AS SH.ClWK IN BILL OF KATERIAL. 

6. PLUS SIGN ON CAPACITOR INDICATES POSITIVE. 

5. CCf1,POttENT DESIGNATIONS ARE FOR REFERENCE ONLY. 

~ CIRCUITRY ON FARSlnE. 

3. ASSEMBLE PER MANUFACTURING PRACTICE MANUAL. 

2. FO!!. ASSEMBLY SPECIFICATION SEE 3107119. 

I. FOR SCHEXAlIC SEE 31071\8. 

NOTIS: 

~~-¥'-lm~CIRCUIT BOARD ASSEM8LY­
READ AMPLIFIER 

UNSHARED 

D 3107270 
SHEET 10':/ 



SINGLE ,-
SHOT <I~------------------------------------------------------------------------------------------------------~ 

RETURN 

TP3 

L.I 1-'-' 
REVISIONS am_ 

f$5U£ DeSCRIPTIONS 

/I.tI ~'N ~772 
N ECN 7'<>59 

.... P ECN 795~ 
......, R ECN 99/3 

t:>4~ '%r/&'{. 
-i-A o/~/(.7 

A t,t I. r~\'H'(){XA (Il) t;t:.I""":'I~}>'- '1(~. 
..5 -. VI 8/. I.'V~"" -.~ .. _, 
C ECN jll t.tI: PHOD. ,-Ituf,~ -.-~_,;.- ~ •• 

L ;. '; .... , _j,~ S-:'.(,'i ...... ,' ~ 

£ E:CN 4Gol2 "If).;U ••• 1,-
C "CN 41057 l,1Iohte '/,/.;1 S,. ! 
G feN 4844 -.9~ '/If~" '-'. ~ 

H "Z'N "980 I~ it/.'" .,;; 
J ECN $049 ,IJ,...-~.l.. ";,,~,, ;''''''0' 

K CeN' .sOB&> ..tf, 't'.4:. 
L. E'eN 5172 ~;.....c "/.7/'" .·.~.:/(_C 

r­
,-----------------------------------------~34 TP4 

+12V +12V +12V +12V +12V+12V +12V +12V 

R25 

10Kb 
-12V -12V -12V -12V -12V ,------,:o"V-,I"'2"V----------------,O"'V.--" "'2V,,----l35 g~T ~b~1~ 

R4 
2K 

±19'o 

R7 
2 K CB 

_196 1 
35V 

±200/0 
141------"'R"1 ('---..--"-----+----.1+ !-----t----ft: 

10K ~~ 

tV 
)1l.3 

~ 
TPI 
VA. OUT 

~~~ OuT I 21-----"'Rv2V'------+-------------+ !sv 

IN"" 

10K ±20% 

8-1~~al a2~ 
I 

35V 
±20% 

R6 
931 
±I% 

R5 

o 
RB 

o 

,---< 

RII RI3 
5,IIK 47 
±I,,/o 

~~ 
RI2 RI4 
5.11 K 47 
±l% 

P 
It::::, 0-4 

RI5 
IK 

HIT Jell 
20K ~ 

±I % l::J. 

)0.5 

~
Q6 
o 

CRI ~ 

07 

o 
RI6 
12K 

tv 
'\b, 

9~~~~ 
+1% 

CR2 

7 

R20 
12K 

L-

R22 R23 R2.4 R26 R30 R31 
4.7K 0 15K .2.4K 3 K 10K 

fC~i 
0 CI2 

R32 
10K 

~'~ 33pf 

~o~ ~~ cl,ls R28 
6.BK 330pf 

aB tv 0.10 011 ~ -IV )012 ~ R21 '1.!" CR6 ~ 
12K 10K 

f--

~ 09 ~ ~ 

0 
C20J 

RI9 
-6V 

R27 R29 
5.62K 

CR3 
47 K 47K 

CRa ±19'o 

7 - 7 7 

CR9 
R35 
I.BK CRI3 

~41 

I.BK 

t--------1--4--~30 

0.13 

CRIO 

-

0~ 
014 

CI6 
lOOpf 

H34 
211 

7 

~ 
CRI2 

7 

R36 
6.8K 

R37 
6.8K 

R3B 
56K 

mBL-~:: 
R40 
6.8K 

CRI4 

R39 
62K 

CRIS 

~ 

Cig 
100pf 

7 

015 

R42 
IK 

7 

DATA 
OUTPUT(-) 

DATA 
OUTPUT(+) 

IN"2 IO~--~e_--~--------~~--------~ 
-6V -12v -12V -12V -OV +12V +12v -6V -6V -6V +12V +12V 

~~::tING I 6 ~-----------------------------------------~ 
otK~rS~1~ 26r-----------------------------------------------------------------------------------------------------------------------------------------------~ 

A~K~~sJfc~ 24r----------------------------------------------------------------------------------------------------------------------------------------------------~ 
+I2VDC I ~--------------------~~~ 
-\2V DC 

-6Y DC 

GR6~ND{ 

C3 
15 
20V 
±20% 

TRANSISTOR 
NUMBER 

QI.2 
03.4 
Q5 

T~~rcS1JJOR 
3212091-10 
3201117 10 
3212098 10 

I , RS(' RE 
10K, l5' .V4W lIolf l5~ 

OK.~5' .• ii:W IIOJ ~ 
2K, .1/4W ,It :5' 

I 0·10 .OK. lSe 1/4'" 11011. .• 5' I'" :5 

:., & I 

I~UC.: 1;I,20Y047.UF. tiO 

"p 

047 UF, 35V±10 
OY .022 UF, 35V ±2C 

TABLE 

13 :2' IBlY 

IISOOPI,200V t2" 11800PF. 10)V: 10% 310 '252-10 
II800PF,200V ±; 1180 I PF. 10)V±10"/, 3107!69-10 
1910 PI, 100V ±; :70 PF.!5 .50 31094 

'1'1 ,300V t; OPF; ,50DV 3110004-10 
11800 '.20DV: oolOr IlOV!IOl 13333-10 

-3"4 10K, ,5 .. 1/4W IIOIl.±S',. 'W 7.S 
1321209I-1CI3201l00-IO 2K t5 . V4W ,'-6.ii:T50/. = ill 

.41 )(F,35 '20 
35\ I 

I.D I5 VF. 
I UF,IOOV 3"';'055-10 

1211 

"" 'C;:;: 

[§1 SE.E TABLE.· 
5. CR3 THRU CRI4 TO BE 3263024-10. 
4. elil AND CR2 TO BE CD458 
3. ALL RESISTOR VALUES ARE IN OHMS, 1/4W, ±5%. 

US.9.1:? 3201104 10 
QIO.1I,1Z,14.15 3212092-10 

2. ALL CAPACITOR VALUES ARE IN MICROFARADS) ±10%, SOOV. 
I. FOR ASSEMBLY SEE TABLE. 

NOTES: UNLESS OTHERWISE SPECIFIED 

TM IIZ4T , 91' P' .IODV" t< 270 PF • .. ,. soov 16-0 
~'lD ,91)Pl',looV' "OPF.,lS'l. I ZK ,5' ,-"wi ~ I 

3107253 I'R" 
SH{[1 IOFI -.--



,ABLE I 
PART K PART L AS5E.MBL'f FUNCf"ION PARi D PART E PART F PAR,. '" PA.RT H PARTJ K 

3212091-10 3201100-10 310"1252.-10 '3ca IPS 031 - 213 035-510 0'33- 14.7 037- 990 04.1-73," 041-408 L 

M ! + 31012<.9-10 '3/0 IPS 031- 2.73 035 - 510 033-147 mn- 990 04.1-73" 041-408 
N 

310~475-IO -,5 IPS 037- 034- 034_319 034-2.78 0'37.9.90 0 .... 1- .3'9~ 04-1 5"0 P , 3110004-10 112.5-150IPS 037- 344- 034.319 034_"'350 037-990 041-396 041-5coo R 3212091-10 3201100-10 3113333-10 7.5Ip~ 031-04-3 035-989 033-147 031- 990 04-1 -13(0 04.1-408 
3212081-10 014--3(;4- ~f\ID055-IO 7.51PS 037-'21'7 035-989 0'35-219 037-478 04-1-73G 04-,-4.08 
3212091-10 3201100-10 31161.53-01 120 IPS 037-3+4- 034-31 s 034- Z78 037-990 041-396 041- 560 

ZIZ-OSt-tO !le.Ot'OO-\o 812.~6·n-01 45 IP.5 031-0'34 0!>4-!H9 054-2.78 O!l7-SaO 041 - 7316 004-1- 560 

U}]CA~A~:T$R \ 173-o11 \ 1r ,06 

r ~ :~~~~,I~n~"~~l!!~I~!~TI~~_~2~' 
_~~,~oo< I'~" ~r~~~~~~~~~~.~~r;;: :" -II.{/ 
W~:,'~N <: ~f ';;:':J{;~; 2;~~ l~~ . i ~~ 0""""-" 

I 
I 

7 ,-~ ~/,/ II ····~···-\-~-·~\tR~TOR 

RIVET) R£515TOR~ tAPACITORf'i3'! PART oJ 
PARTe PART H PART G ~ 

~ ~ (,j;/S-004-
9 PLAces 

CAPACITOR~ 
PART E b!.::A 

¢: 12 

eC,v st>8&> 
£CN 5172 
ECN S772 
ECN 7320 

£CN 7659 

£CN 7959 

I! I~ I::" I~ I! I~ N (~ I~ 

PART NO. 
PART J 
PART K 
041 753 
NOT USED 

I!EV1SlOHS 

ISSU( OESCRIP'I1~ IlRA.FaI.I»I DATE APf'ftOVA1. 

I"!... B cC'/V~fJ-82 R~-.o..f'~IVN,,- _ ,..-t> .~'l'_ 

V fI Ec,u4980 kL ,~I%/i. iW-.l., 
J leN 5049 Au,..J..' ~/A;~ [...-.- ......... '7' 

REfERENCE [)£SI6IVATIONS PART NO. REfERENCE OESIGNATIONS 
R23 

"'" R39 
CRI5 

041-414 R3,10 

PAR-r t- O' 
3201 ]04.10 QB,9,I3 

3212091-10 QI,2 

3212092-10 QIO,I1,I2,14,1S 

3212098-10 os 
3201117·10 Ql,4 
3263024-10 CR3 THRU CR 14-
326302B-IO CRI,2 --034-417 C16,I9 
034-491 C14, 17 ,IS 
034-493 C12,15 

~~S: CII 
Cia 

PHIIN' £ C20 
PIllIifTF '" 037-990 CI23 
041-408 RI,2 ~/, 32 33 
041-410 R151 42. 
041-411 R29,27 
041-412 '" 041-413 R2B ,34,36,37 ,40 
041-425 RI3 14 
041-430 >24 

041-434 R35,41 
041-482 RI6 20,21 
048-175 "7 
041-519 "B 
041-550 R30 

04]·570 R26 

037-994 CS,9,4,5 --,PART H R58 

042- 29 R\9 
048-05] R69 

b48-0S2 R47 

048-053 RIB 

042-877 11.11,12 
044-197 R25 

PAR1:G C(O,C7 

~ TJUHPOT NOT TO liE SUBMERGED IN WATER. 

~ 
o 

RIVET PART "e" USED ONLY WITH 3Z00S16~IO. 

KA.RK PART NO. AND NAMEPLA T[ I NFORAA TI ON PER 
HIL-STQ-130. 

B. PART NO. TO BE AS SHOWN IN BILL OF MATERIAL. 

7. HEAVY LiNE ON DIODE INDICATES CATHODE. 

6, PLUS SIGN 0:1 CAPACITOR INDICATES POSITIVE. 

5. COMPONENT DE51GNATIONS ARE FOR REfERENCE ONLY. o CIRCUITRY 0.'1 fARSIDE. 

"~_~~ ~ ~m~~' 

/I PL~C<C ~c=::rS.~~S!====\S"~5;:~""===:J 4 P/./}cES Iill, INSTALL PARTS D,E,F,G,H,J,K ~ _ PLR TAl5tLl. rn SEAL PRINTED CIRctJlT SIDE ONLY WITH HUHI-SEAl 
TYPE IBI5, COLUJ1BIA TECH. CORP. OR EQUIVALENT, 

3. ASSEMBLE PEiI. HANUfACTURING PRACTICES KA.NUAL. 

2. FOR ASSEMBLY SPECIFICATION SEE 3107254. 

I. FOR SCHEMATIC SEE 3107253. 
TYPICAL TRANSISTOR INS/diLATION 

NOTES: 

ROB 



R~VERSE r- CRI6 
SI~~~T FO~----~----------------------------------------------------------------------------------------------~ 

I"" .eN 7&59 

FORWARD CRI7 
~NeLESHOT Zl~----~-------------------------------------------------------------------------------------------' 

RETURN 

+12'1' +12'1' +12V +J2V +12V+IZV 

1\4 
2K 

i1'l(, 

A7 
ZK C8 

_1% I 

~~~~ tV 
~~OUT 14~--~YRI~----~~--------+-----.--~I~------~~~Hr)Q3 

10K ... , ~ 

~:~OUT 12~--~AA~----+-----------~ 
RZ 
10K 

C9 
I 

~ 
RII RI3 
5.IIK 47 
t1"o 

RIT lCIl 
20K r;;"l 

±Iolo \.!.A 

+12V +12V 

R20 
12K 

R25 
10KO ±lO-'o 

-IZV -12'1' -IZV 

-

~ 

!~A ffi ~;: ~.~~ 

CI2 

~o~ 
rcltl 
r?~1 

RZ8 
6.8K 

-IZV -12'1' 

R30 Q31 R32 
3 K 10K 10K 

CI5 
330pf 

CR9 

6'1' 12'1' 

R35 
I.aX 

1£ 
IF 
IG 
IN 

I£CN4BZB 

I £CN 5005 
,£(7N502/ 

,ECN5048 
IECA/So80 

I ECN 514-8 

-6'1' 

CRI3 

I~""" 'I. 

14.L::!: ~., 

1"'-'" %, 
J. 

r-
34 

IZV 35 

R41 
I.aX 

~--------------f---+----430 

~~ 
R36 
60SK 

-
ril£;l >-- 3Z 

13~'E:l '-
R40 
6.8K 

~~)(l5 to (l8 to (lID 
~ RZI \I!, 

12K 

'---+~-ftV\l!::L (l12 l AAA IV )Q13 
CR6 I.~~~ 

QI4 (2)-8~r-~ QI 
C4 ~ 

QI5 

I 
35'1' 
±20% 

C5 , 
35'1' 

R3 
2.2K 

±ZO% -6'1' -12'1' 

R8 

m 
R9 
931 
±I'll, 

RI2 RI4 
5.IlK 47 
:Jo/. 

'--+---4--f{',v )(l4 
It:::, 

RIO 
UK 

CIO 
.0047 

1100'1' 
±10'ib 

~Q6 
CRI >-­

)0.7 

RI5 RJ6 
I K 12K 

tN +12'1' -6'1' -IZV -12'1' 
IN -2 10 I----rll-------------------------' 
~\rtING 16~---+------------------------------------...J I 

D~KArsf~ 261----------------------------' I 
A~K~SE\1~ Z41-----------------------------------------------------------~ 

+IZV DC I I---------------------.r ..... ~. 
-IZV DC 41-______________ .... _ C3 

C2 + 15 
-6V DC 3 1---------......... I 5 TZOV 

{ 
5 1------1 :!:E!l" + 20'1' ±ZO% 

GR6~ND I 1 +[~~~% ±20% 
or---~--~~~~--~~ 
-

~ SEE VERSION TABLE. 
5. CQ3 THRU CQI4. CRI~ ~ COl7 TO BE 3ZG30Z4-10. 
4. CRI AND CR2 TO BE CD458 

TR~~,~WlgR TF!;'/.~!i!SJ8.R 
0.1 2 6 "12091-10 
0.3 
0.5 
Q7 
QS 9 13 
(l10 11121415 

-10 
3201 I 
3201104-10 
3212092-10 

3. ALL RESISTOR VALUES ARE IN OHMS, 1/4W, ±5'l'o. 
Z. ALL CAPACITOR VALUES ARE IN MICROFAAAIl6, "0%,500'1'. 
I. FOR ASSEM8LY SEE VERSION· TAB-LE. 

NOTE~ UNLUI OTHERWISE SPECIFIED 

:~~~ >---
1% 

~ Q9 

0 C~~ 

RI9 
-6'1' 

reR2 
5b2K 

CR3 ±19"o 

'0 
-12'1' -6'1' 

'0 .,. 

RZ7 
47K 

+12'1' 

RZ~ 
47K 

CR8 

+12'1' -6'1' 

10K 

CRI5 

~ ~ 
CI6 CRI4 

100pf CRIZ >-1: 

R34 R3T R38 R39 R4Z 
RIO 2K 6.8K 56K 62K CI9 IK 

100pf 

'0 .,. ,.- ,.-
-6'1' -6'1' +12'1' +12V 

VERSION TULE 

TP4 
OR CLOCK 
OUTPUTE-! 

DATA 
OUTPUT(-) 

DATA 
OUTPUT(+) 



TABlE! 

BIM REFERENCE TABLE 
ASSEMBLY FONCTION PART A ,oART B P,4RTC ,o,4RT 0 I'ARTE P.4RTF P.4RTG PARTH 
3119.fff.7-01 1$ 301,oS 3107046-20 3200526-10 4&0- 004- 037-453 03$-$10 05$-128 037-990 04-1-736 
.1109932-10 3<1 IPS 310704~-20 320052(.-10 4(;0-004 037-273 035-510 0.13-/47 037-990 O-/-I-7.31D 

3109935-10 7SIPS 310704~-lO 3200SZ~-10 4.0-004- 035-839 0.14-319 034-278 037-990 041-396 
310993G-10 112.5-150 IPS 3107010-20 3Za:;52~-10 41P0-004- 037-344- 034-3/9 034-350 037-990 041-396 
::;IIGI07-/0 10-100 IPS 310701.,-20 320052"-10 4GO-004- 037-097 035-989 035-219 037-478 041-73' 
3//8/35 -01 37.5-/50 IPS 3107046-20 320052,-10 4.0-004- 035-839 034-214 034-278 037-990 041-736> 

3//8154 -0/ JO IPS / ilNCH JI07016-10 3200526-10 460-004 037-273 035 510 055-126 037-990 04/-736 
3/18/.98 01 10/20 IPS 3JQ7046·i?O 3Z00526-/0 4'0-004 037-453 035-422 oss J2.B 037-990 041-736 
311942B-OI 45 IPS 310 1 0+6-zt; 31::.00526-10 460-004- 035-B39 034- 'l,lq O~4- '2.78 O~7-990 04-1-736 

RESI5TCRCG] 
PART K 

t"'..eocE~;'T~D ~ 
[!J 

3/09(;..9/-/0 

CON~%~T~~ G 
(rW3) 

~:~c.goP.G 

~\l1391-IO 

TYPICAL TRANSIS TaR INSTdt tATIOIV 

, 

,oART.! PARTK 
041-40{J 044 -197 
041-408 044-/97 
0-11-5,0 044-/97 
041-5(.0 044-197 
041-408 044-197 

04/-5'-0 044-197 

041-408 04-4·f97 
04/-408 044· 3/3 
0+1-560 044-- 197 

PART NO. 
31..01100 .. JO 

3201104-10 
3212091-10 
3212092 .. 10 
"321209B-\0 
3201117·10 
326~024-10 

013-J'9 
034·'417 
O?4_4Sf 

034.493 
PART D 
041-414-
PART K 
041- 75J 

/'JOT USED 
04'-560 

A c~N -//0 -.4 p.-eOD. 

8 E:CN 4-3'32 
C ':CN '3755" 
o £CN 4828 

<: £C/./ 4980 
F ECN 5005 
G ECN S021 
H ECN $048 

cc. 5080 
K £CN 5148 

·L ECN 7121 
AI ECN 7,JCO 

N. ceN 7J92 

REISS "IQ~ 

".... P FeN 7659 
R feN 9912 

<....~.::-z. "h/" eu.:.. 
'l}~'(U() ·z~ 

PART NO. REF£RENC.E.lltsIGNATIQN 
REFERENCE. DESIGNA"'TION 035-989 Clo 

G1 PA.RT f' .C.I, 
Q8,9,1"3 PA.RT E C20 
QI,Z,6 037-990 CI.2 3 

QIO,II.I"2:.I4,IS 041-408 RI,2, ,31,32 33 

Q5 041-410 RI5,42 
Q~,Q4 041-411 R29,27 

CR~ THRU tRI4- ~16. CRI7 041-412 

CRI,CR2 
CIG. CI9 
CI4,CI7.CIS 

CI2.CI!;> 

011 
R3,RIO 

R4' 
RJ9 
CRI5 
R34 

041-413 R26, 36.37,40 
041-425 Rll,14 --041-430 ." 041-434 R35,41 

041-482 RIG 20,21 
048-175 '" 041-519 

041-550 ." 
0.,1-570 '" --031-994 C8,9,4,5 --PAJ:l~.H R5,8 

'" 
R6,9 

tl4tl-052 R4,1 

.18 
042-871 RII,I2 --
044-1971 R25 

PAR;r G .C,", C7 
PARr J RtJ 

[j} INSTA.LL PARTS A. THRU I< PER TASLE 1. 

@l TR1MPOT NOT TO BE SUBM~GED IN WA.TER. 

o ~~~S~~~13~~' AND NAMEPLATE INFORXATION PER 

8. PART NO. TO 8E AS SHOWN ON TABLE. 

7. HEAVY LINE ON DIODE INDICATES CATH.OOE. 

6, PLUS SIGN ON CAPAClTOR INOICATES POSITIVE. 

S. COMPONENT DESIGNATIONS ARE FOR REFERENCE ONLY. o CIRCUITRY ON FAR51DL 

C!] 1PI 4il CONNECTOR PIN 14. TP2@ PIN U. 3, A5S0\8L£ PER MANUfACTURING PRACTICES AANUAL. 

rn SEAL PRINTED CIRCUIT SIDE ONLY WITH HUtt[-SEAL 
TYPE 1815, COLUM81A TECH. CORP. OR EQUIVALENT, 

2. FOR ASSEMBLY SPECifiCATION SEE 3101254. 

L FOR SCHEI'\ATIC SEE 3/099..30. 

NOTES: 



+ 2.4Y 

~ 

+24V �61-------------.------4 
R.4G R3 
10K 10K 

CRI9 

R45 
tV R47 

RUNC-llzo 
3.9K 4.3K 

R44 QI3 
10K 3212.09S-IQ 

-12V -6V 

- bV 

R5 
12K 

RE 
75 

~----~y~·2~W-----------------------------, 

"'~~2R7IJ -12V 

(f)VR~OO s'7!6 cw (;.4 + IN7Iu\ 

Q2 

+12V -bY -f;.V 

"t 
leK tV 011 le4 

W~~;.~12:~"t;~I;t/~i·;=-=--t~~~,~~r~~:~,.~;~.:~~~~~>~BZ~"~~.~~~}~',~~;=,e"~;'~'6'~CiN[8~.~O~':""~'4~-~D~[V.i~~:-~1XP~Bli~~~~-,-,a8~-;~r~~i-~~t 
B ECN 9\1- 500 1M f- ¢Y"" I~-

c ECN 911- ZS fI.,-<:". ::II>,l:'Ij$f~ 
D £CN 911-AJt. PROD. , 

E Ec..U 4097 

F FeN "291 .,,"S ~ 
G E'eN 4803 ' ~ 

~H~E~,C~)V~~4~9~8~2=_--- A/ 
J EC'N 4995 ~ 

f---"'K+"["CN"'-,5"""'Z"'S"""'''------ :1.,-" ~ 
l.. ECNS/47 ,!?iJ.6p/t,f,.'-(" _~H 
M £CN 5/t;;9 ~~ '"f,"1"6~.....-{.--
IV E"CN7e23 'l'.u:"~ 

S ECN 8560 
T CCN 8445 AtlPCO ASSY 

1:/ 7~.Of 

WRITE PERMITl-) 28 tV QI 03 ~ r~ 1(047 
ICCV 

A WRITE peRMIT 
OUTPUT RI 

3.9K A2 
10K 

-bV ~R13 -121/ !HI-CCNSITY 35 ~ 

SElECT 

ffi LO-DENSIl '( 341---------~M=-+-----' 
RI4 

~ 

cRI 

3212098 -10 

-12Y 

R.21 
IK 

R7 
13K 

-12V 

-[2V 

R23 
2.7K 

-[2V 

R2S 
C'K 

-=-
-6V 

-6V 

CRb 

-12V 

R43 
4701< 

1---
I -IN -12V -12V -12V 

! CUP LEVEL ~ 
3Z CUTPUT (+) 

--------------------118 TEST POINT 

+12v 

,---------------124 ~~~g8l(+~--
R4C I 
0· ~:J_K p;_' ~-~-},.~_I_.R~6::K f~.~, f ~_~ ~ - :!.IO/O~ f 

REAO --------1---+-- r- ~--__.----, >---- QI2,---~-------l2Z REGISTE" 

R2< ~C7 (IG PG'I (h13 3.6K f33P~ (13 I I 
5.6K :3.3j.Jf 33H tv (;:9 b.::'J ("10 Jf..../ .-~3,PF -----t I--+--I.SJ.-IS£C. 

I CRI2 (II f4 "39 lc'2 32~2092-'( Lr ReSeT(+) 

'----_ 32/2092-10 3212092 QII 1r- ~ 

3.3pr - 330Pf (he CD458 510 
READ PERMIT (-) 12 

Q6+-----~11---~_.+ -=-1:-- -=- CRIS -6V T ~VV- t---l 
L-_--+ ____ +_:_;~.--+- -12v' -1(' 3201104--10 L~~"I~-=-

C5 3212092-10 Ce CK5 lRI4 ~~tK Cf:<lf; CRI7 ~R16 ~lQ4Z 
(V Q7 G5 VzW 

-12V _-./R\i2v°'-----< R 19 
4.3K CR2 4.7K 

'OR' CLOCK H 10 I-------------~ lR-,-7--~1--Jb-*--ivv-----1 

t·,. ICR3 

+i2v ~±--, Cf.--.4 

+12V I I----------------------~~~ .-=-
- 6V 31----'-------.I~.... + 12V 

-12V 41-----+cC~I.. C2 + (3 

f 'h 15 :T'5 15 PS (,RD + 20V + 20V 20V .. l & I-_~ __ ~+=: 2C::.;o/:::'~2"a"'o/~o ... 20lJ'o 
L-

~ SEE TABLE L 
5, ALL DioDes TO Be 3263024-10 

4 ALL THANSISTORS TO BE. 3201100-10 

3. ALL Ra~I~TOP' VALUE.S APt IN OHM5, 1/4N,±50/0. 

2 ALL CAP1\CITOR VAlUi:..S ARE IN MICROfARADS. 
500V, !"r6"~, . 

I. FOR ASSEMBLY S-~E ---r.A.B\"'~. 

NOTES: UNLESS OT~RW\SE SPECI FISD 

3212092-10 -=- (8 CD~;i +12V ___ -_6_V ________ -_-___ -=-______ -_6_V __ -_12_V ___ 
~ ~~~C~K 

+------cir- Fl r-i I- OUTPUT('l-l 
~~:K ~~1~58 ~?~ (RII TABLE I CONT. 
I,-ZW COMPONENTS 

R79 ~I - ASSEMBLY USED ON FUNCTION 1-------;:C-,8,----rR:cIc:3"T!!;R"14-:-:;----::C-:cIl-~-"-t--R;::-4~q 

+ 12V '-2 K l~ilg + 12V 31=1~82~~18:::-~OI:::=j~T~M:::-~12~Z;:ljl =1:::SO~~IP::;5:::=tl:::OO~0~piF,1,S~%~.=IO~0~Vj=~IO~K:::tj2~CtKj~15:::0~PFt,!t;I%;~50~0~V:::t3;.~G.~:~K 
I -12V 3J_19_3_7_9_-_0_1---+~TM"'Z'-'F!!~"'k~~-3-6-IP-S-!__5-7-0-0P-F'--,±_2--'~_200_V+-_IO_K+-Z-O-K+--15-0-PF'-,±-I-r.-,5-0-0I_l'~"';;;I"~,,nh"'j~ 
L__________________________________ 3 j 195 87-01 1~ ... 1~it IlQ/32.S IPS .005UF.:tIO% IOOV JUMPER OPE"-l Ei20PF +556 300y 3.~K 

13123851'01 TM7211/12 361PS S700PF,~2io.('OGy OPEN GPEtJ lS0PF,±r~,500V 3.6K 

r 3r2387G-OI TM-7?91 TABLE I "">7.5 1 P::', 57(,0 PF. :!:'i:'."t.,200V I OK Z.OK 22.0PF,+I%,5COV 3.6K 

USED ON FUNCTION 
COMPONENT 

ASSEMBLY , C B R 13 R 14 C I I R40 
3113312 TM 7211 3G IPS 5700PF'27.200V 10K 20K 910PF'5~. I OV 3.6K 
3107057 TM-7 11-1236 IPS 5700PF'2r.2 OV I K 20K 150PF·I~. SOOV 



ASSY PART'''; 
3107057 033-146 
3109994 035 -832 
3110003 033- 147 
3107277 033· 146 
3113312 033- 146 
3116102 033-276 
3116164 033-146 
3118218 034- 950 
3113186 033- 276 
3119379 033 145 
3123851-01 033-146 

312.~67G-OI 033-14," 

3107056-10 

3200526-10 ~ ~ 

I"" 

TABLE I 
B M REFERENCE TABLE 

PART 'B' PART 'c' 
034-220 044 -197 
034-220 
034 -220 
034-220 
034-217 
034- 228 
035-988 
034- 220 044-197 
034- 220 044-197 
034 220 044 197 
034-220 ~OT USED 

034-2.2.5 044--197 

PART '0' 
044'523 

044- 5 23 
044- 5 2 3 
044-523 
NOT USED 

044-525 

46t.-oo4 
Z PLACE~ 

USED ON 

TM -7 211 
TM-4211 
TM~ 11211 
TM-7211 
TM-7211 

TM-7211'lNTERSTAT 
TM-9241 
TM-12211 

EAI-TM-7211 
~M7211· LII;K 

TM~~0~ 

PAP.T 'E 
041 571 

041-571 
047-472 

041- 571 
0-41- 5"11 

3109320-60 

~;,:'o", 
TY PICAL TRANS I S TOR I NS7A LLA TlON 

PARi NO. REFERWCE DESIGNATIONS 

~.-~~! 
RI 45 

041-S71 R39 

~~s~~ ~~/, " 

"'0 
041-573 '" 041-584 RlO 38 47 

041."'" RJO 

042-803 RJ5 

PART C. RI3 

044-202. R9,10 

;~ RI4 

R28 ---
04/- 440 RE'.'.41 
04-1-404 R4? 
04/-560 R25 

A £;.CN 9/1 AI< ~..-\).). 

B ECN 3849 
____ ,:.::J{;/ 

D ECN 480.3 

G ECN 7003 

(! >--!,,/U- ", 
.",:;.:. t,'"r~"'r' 

:§~;;::.L. '~w -' 

H ,eN 7223 
J .~A' ...;fl, 

I<. EC;V-a.J60 
'"/:"--" I, <7 u..!--:'t.._ 

-;;;;"'_ ... i..: y..VIJ '~. 
L £CN 8"'4$ 

'. hi £CN9913 
D.'kJ.~loh ,2... r -~.: .. :.:"'*f 
j{.;!3,-(1VO ~4068 ;;;.,.. 

'.~ 

PARi HO. REFERENCE OESIGHAilONS 

3201100-10 Q2,J.4,8 

~~~~~~~::~ ~~:·~1-';,9'C.,70.",,---------i 

~:~:~~~~*- ~I~HRU 8, CRII THRU IS, CRI7,I6,I9 . 

01.3'599 CR9,IO,16 

'~~~7s' 
034-491 C5,~ 
034-493 C6 
PARTS ell 
03S-989 C4 
037-990 CI,2.,3 

041-407 RI7 
041-408 R2 J, 33 44,46 

041-410 R2I 

041-412 Rl~ 
(l41-413 11.35 
041-415 R21 

041-436 R6 

041-442 filL.. 
o ~-482 

§ I)J~TALL PER. 1Ae-L£. I. 
II. SEAL PRloiTEO CIRcUIT SIDE ONLY wiTH Hl.I<tI:'SEAi 

. TYPE IBIS, COLUHSIA TEO-C~ COF.P .. OR EQUIY. 

~ TRIMPOTS HOT "TO BE SUBHERGED IN WATER. 

t:!l HARK PART NO, AND NAMEPLATE INFO~TlOft PER 
MIL-STO"130. 

8, PART NO. TO BEA~ ::'I-IOWU au evu. 

7. HEAV; LitlE O.~ DIOO?-IHDICATES CATHDDE. 

6, PLUS SIGH ON CAPACITOR INDICATES POSITIVE_ 

5, CQHPONENT DESIGNATIONS ARE FOR. REFERENCE ONLY. 
@ CIRCUITRY ON FAR-SIDE. 

3. ASSEMBLE PER AUPEX S,TANDARoZ 

.2. FOR PERF SPECIFICATION SEE 310705!i1, 

1. fOR SCliEHATIC SEE 3107058. 

I NOTES I 

M 



INPUT BUFFER" 121---------------------------------..., 

R4 
470 

+12V 

R5 
12K 

- 24V -24V 

DESKEw SELECT 2 7f--~p-..MJ'-+r 

R3 
2K 

-6V 

R6 
3.6K 

-6v -12V -12V 

CR5 

C2 

1·0047 
100V 

:tIO% 

CR6 

+12V 

RI3 
4.7K 

RI4 

RI2 
3.3K 

RII 
CR7 7.5K 

- 6V -6V 

+12V 

RI8 
4.7K 

INPUT8UFFER#2 131---------------------------------~~~~-~~ 

+12V 

R23 
10K -6V -6V 

-12V 

RI5 
2.7K 

15 INPUT BUFFER ,I OUTPUT 

06 
3212092-10 

31 DESKEW SELECT OUTPUnl (-) 

32 AMPLIFIER SELECT OUTPUT«I (-) 

29 DESKEW SELECT OUTPUT I< 2 (-) 

33 AMPLIFIER SELECTOUTPUT#2.(_) 

-f2V 

R20 
2.7K 

16 INPUT BUFFER#20UTPUT 
08 
3212092-10 

~--4r_-----------------------------------------_410 READ PERMIT OUTPUT(-) 

READ PERMIT(-) 91--_!V\1'-...... +r 

-f2V -6V 

CRII 
-24V 

R26 
5.6K 

HI/LO DENSITY(-I+) 251---------------------..J\iv--.--J'{' 

OUTPUT [If I 18 

DRIVER l<l2 191--------------------, 

-12V -6V 

-24V 

-t-'2V I f--------4 ..... 

-12V 4 t-----~ .. 
-6V 3 t---, ... 

R2B 
15K 

r--------------------J23 HI-DENSITY OUTPUT(-} 

-12V 

CRI2 

-12v 

CRI4 

CRI5 

CRI6 

R33 
2 ZK 

+ 12Y 

-24V 

R3D 
5.6K 

-6V 

-f2V 

,..-------121 LO-DENSITV OUTPUT 
013 
3201104-10 

-12V _12v 

-f2V 

R35 
125 
±'3% 
3W 

QI5 
3212092-10 

'-.... 1-..... -------4,7 g~~:EU~ 
OUTPUT 

3111157 TM-7ZI1 

3111158 

5. All DIODES TO BE 32f>3024 -10. 

4. ALL TRANSISTORS TO BE 3212061-10. 

3, ALL RESlo;.TOR VALUES ARE IN OHMS ±5"1o , .Aw. 
2 ALL CAPAUlQR VALUES ARE IN MICROfARAD5:!:200!o/20V. 

I FOR ASSEMBLY 5tE 31111~7. 

HOTES: U NLE5S OTHERWISE SPECIFIED 

SCALI;: NONE 

SCHEMATIC -

SELECT LOGIC-8 

D 3111158 
SliEET IOFf 

A 



320052G-/O ~ 

G/5-004 
G>PLACES 

4GO-004 
2 PLACES 

JIII15G -10 

280-05/~ ~280-052 

TYPICAL TRANSISTOR INSTALLATION 

3109G91-/O m 

3107109-70 

A ERN IOI-ItJ PIeCJ.,D. 

PART NO. REFERENCE DESICHATlmi 
32.01100-10 QI Q3 QIO QIZ 

3~OII04-10 QS Q7 QIl Q13 

-%ffi~~~:~ 
Q2. Q4 

Q6 QB.QI4 QIS 

~~-::~ 
Q9 

CR! TliIUJ CR17 
035-9B9 Cl C2. 
037-095 CO 
037-990 C3.C4.C5 
04]-406 '" 04]-407 R2 R]2 R17 R21 R24 
04]-408 .23 
041-409 R28 

041-412 RI3 R1S 

..g.~J-42S R4 R9 

041-442 RJS R20 

~!-482 R5 RB RIO 

_~5 R29 R3J 
041 .. 507 R26 R30 

3///1.51 

B, SEAL PRINTEO CIRCUIT SIDE ONLY WITH HUHL-SEAL 
TyPE IsIS COLUMBIA TECH. CORP, OR EQUIVALENT. 

o ~eS~~~r3~~' AND NAMEPlATE INFORMATION PER 

6, PART NO, TO BE 311] 157-10. 

5. PLUS SIGN ON CAPACITOR INDICATES POSITIVE. 

4. HEAVY LINE ON DIODE INDICATES CATHODE, 

3. ASSEMBLE PER PRODUCTIOn PRACTICES KANUAL. 

2. FOR ASSEMBLY SPECIFICATION SEE 3111159. 

I. FOR SCHEMATIC SEE J1l115B. 

NOTES: 

CIRCUIT 80ARD ASSY-

~'" 
3111/57 A 

SHtU I OF! 



r-

r SELECT 

218 

WRITE DATA I-I 12 

WRITE II 
STROBEI-I 

TEST 
DESKEWI-I 9 

WRITE RESETI-I 10 

RI 

@JCRI C"fl~ 
I 2 3 

CR2 
R2 

10K'10% 
r§] CW.fl 

I 2 3 

-12V 

R3 

CR3 
3.6K 

CR4 CR7 . 
CR5 

CR6 CRB 
R5 

7.5K 

-12V -12V -12V 

R9 RIO RII 
4.7K 2K 1.5K 

C6 
~?PF CRII 

Q3 

C7 

o 
tP 3212092-10 > 

~--+-~~~~--~--~-K~~ Q2 ( 
~ 3212092-10 . 

R6 
20K 

RI2 
2.4K 

C8 C9 

+12V 

R20 
3.6K 

~~ ~:f ~ 
3212092-?cil I $ 

CRI3 -© ~ 
~ ~ 

RI3 RI5 Rig 
47K 47K 18K 

;-- PI/ /%-/'18 n~_;/i s":f;;~j~'~-:, ..;~~-.,{ . .y%T1.1l0 .... -.':~.,..r 

@::tJC;~ ;~;Z~~~.....i~~':; ;=~~Z~. 
,..-.. 

r-----------~24ECHO 
OUTPUT 

+IOV 

R22 
125 
±I'Yo R29 

+IOV 

R30 
125 

'±I% 
3W 

CI2 

~ 

3W 5.1 K 

CR21 CR23 
34 A}OUTPUTS 

~~~~~-44---+----4----~30B 
'---

+12V +12V +12V 

R33 
470 
I/2W 

+12V 

R21 
68K R24 

5.1K 

CR20 

R26 

CR25 

R34 

R36 
6BK 

REFERENCE. DE.SIGNA nON 

LAST USED DELETED 

R36 
CR26 

CI2 

09 I 

QI +12V 
~2092-10 

+12V +12V -12V -6V 2.4K 2.4K 

& 

~ 

R7 
18K 

R4 R8 
3.6K 39K 

-12V -12V 

~? CRI8 

100PF 

-I 
CII 

CRI7 100PF 

-12V 

R23 R28 R31 
2.7K 10K 10K 

CRI9 -12V-12V 

-12V 

CR26 

3112345 

[2] JUMPER TO BE USED ON ASSEMBLY 3112.363-10, 

3109572-10, 3110002.-10 {3123869-01 
[§j SEE TABLE I. 

5. ALL TRANSISTORS TO BE 3201104-10. 

4. ALL DIODES TO BE 3263024-10. 
QC.RESETI+I 26~ ____ +-____________________________________________________________________________________ ~ 

3. ALL RESISTOR VALUES ARE IN OHMS, V4W,!5%. 

+IOV 35~----+-----------------~~ 

+12V I ~----+-----------~-. 

- 6 V 3 I----I----~- 1: 
- 12 V 4 I------~~~ 

1 CI f~ + T~ C4 

{ C75~ P.S.GRD 0u 
~ 

+*,k~;Yo+ '20%1':':20%1'.0047 
j 20V 20V j 20V j 100V 

+ 

TABLE I 

ASSEMI~LY FUNCTION C7 CI2. RI CRI 
3123"69-01 10 IPS .0047:!:: IO'Yo,IODV NOTUSEO 10K ±IO% CD!J.SB 

3119586-01 16/32.S IPS .0022 UFo tI09'" IOOV NO I USED IOf<' il();';; CD 453 

CR 2 
CD4~8 

CD 458 

NOT USED 
NOT USED 
NOT USED 

C0458 

L , 
C0458 

SIHC,LE DUAL 
SPEED SPEED 

X 
X 

x 
x 
x 

x 
x 
x 
X 

X 
SEET·\PLt:: DE-2oe 

NUT ASSY. 1ST USrD ON 

APPll~ATION 

2. ALL CAPACITOR VALUES ARE IN MICROFARADS, 
±IO%,500V. 

I. FOR ASSEMBLY SEE TABLE I. 
NOTES: UNLESS OTHERWISE SPECIFIED 

SCAlt NONE SHEET I OF I 



Vjj'\ CAPACITOR \ 
b.:..:J(PART E) \ 

~ 

p;-;"I DIODE~~ 8(pART B) 

v;;'I DIODE I 

.:.!.J (PART C) I '" 

~'" 

TYPICAL TRANSISTOR INSTALLATION 

TABLE I 

B/M REFERENCE 
ASSEMBLY PART A PART B PARTe 
3123869-01 035 -989 013-599 013-599 
311Z363-10 033-147 NOT USED NOT USED 
3109572-10 0:04-311<> NOT USED NOT USED 
3110002-10 034- 228 NOT USEO NOT USED 
,,112064-10 033- 147 013-599 CJ3-599 

3112:'44-10 034-38<0 or 3-599 cn· 599 
3112365-10 034·22B 013-599 CJ3-599 

3113/31-10 035-509 CI3 -599 ':·13-599 

3.1 {8IZI-OI 035- 985 013-599 C13-599 

3113586-01 035-988 eJ 3-599 013-5'3;; 

. 

TABLE. 
PARTD 
044 -/97 
NoT U5ED 
NOT USED 
NOT USED 
044-197 

044-197 
044- le7 

044-197 

041-/97 
044-197 

PART E 
NOTU5ED 

NOT U5ED 
NOT USED 
NOT USED 
NOT USED 

NOT USED 
NOT USED 

'lOT USED 

/JOTU5ED 

/JOT USED 

ASS[MBlY 
SPEClflCATlaN 

511 3/54 

3//2346 

303 IS 4 

PART NO. REF=ERENCE DESIGNATION 
041- 44~ R23 

Q4\- 443 R8 
041-511 RIB 
041 520 R5 
041-571 R3,R4R20 
041- 550 RI0 
041-5~1 R24 R~9 Ro5 
041·570 RIZ RZ<o R34 

041 SOB R<o 
041-415 R21,R:,<o 

044-197 R2. 
047 -340 R22 R30 

PART C CR2 
PAR,D RI 
PART E e,z 
04.f-560 RIO 

REFERENCE 

- l' 
I$SUE tuCR\I'fJCIN ~~~Al. 

G E.C.N 4454 PKo~.REL.CA~ v.~,...-:?~.,~ I .s... 
.... ECN 45<2 IAU~"'- ""JIlIl4-;;t... 
J ECNq.995 _~ielu-»oJV>-c 

I< £C'N 5084 I.!L ,.. ' 
LEON 51 "I Itla: 'dL 6;1;~ -.u::1=­
M ERN (06-/'18 ('QA,tT JI/-;1:: 1'9N .. -~~.~) ~ -:';:;: 
N ECN 7931 .t' .. tf.£.: ~1,.7 ~ 
P ECN ae30 . ;lBrg", ~~ ;t::. 
R ECN 9913 :g..g;:rD s~ _oJ 

PART NO. REFERENCENCE DE,IGNATION 
:!>20ll04 -10 Q5 Q7. Q.8 
o~12081- 10 
321~OS2 - 10 Q.I Q2,Q:"Q4 
32<03024- 10 CR3 HIRu C.R2<O 
PART B CRI 
PART A 
034 -417 CIO,C11 

034·491 CB C9 
034-493 
035- 9B9 C4 
037-990 cl C2,C.3 
041- 33<0 R2.5, R33 

041.407 R2.7 R~2 
041- 408 RI7 ,R2B. R.31 
041-411 R13,R15 
041- 412 RS 
041-413 RI4 
041-430 RII 
041-43<0 

@j INSTALL R22. 4- R 30 PER PRODUCTioN 
PRACTICES MANUAL JI SECTION 7 HE2-5" 
FIGURE, IO} HIGH WATTAGE R ESIS7DR SPACING. 

@l INSTALL JUMPER ONlY ON ASSEMBlY 3112363-10. 
3/09572-10,3110002-10 ¢ 3183869-01 

l!Il INSTA\..l PARTS A,B.C,D,E PER TABLE!. 13112347 
Il§I MARK PART NO . .!: NAMEPLATE INFORMATION PER MIl:STtH30. 

9. PART NO."'O BE AS SHOWN ON 'TAf!;JLE I .. 

B. SEAL PRINTED CIRCUIT SIDE ON~~ WITH HUMI- SEAL 
TYPE 181S COLUMBIA TECH. CORP. OR EQUIV. 

ill TRIMPOTS NOT TO f!,E !;U8MERGEO IN WATER. 

(0, PLUS SIGN ON CAPACITOR INDICATES P051T1V£. 

s. HEA· ... '< LINE ON DIODE INDICATES CATHODE. 

4. COMPONENT DESIGNATIONS ARE FOR REFERENCE ONLY. 

3. A~5EMBLE PER AMPEX STANDARDS. 

2. FOR PERF SPECIFICATION SEE TABLE I. 

I. FOR SCHEMATIC SEE·3112.34S. 

NOTES: 



r-- ....... 
~'" -""'" ""'"""" "''' -"-

I 
25 CO ...... ON A [eN 91/--17 D[V PRO (X-A) CH ""i-'i.i.y It~_ 

f9 +12V +12V -12V KI 4 B EeN 911-AL PROD. .. , 
23 NOR.MALLY CLOSED 

~ 
C ECN :!542 < ""'C 1-t~ 

R7 22 NOR ... ALLY OPEN D Ec..\'\l 4~1'2. ~ "-IS·'! R3 
3.9K 

CR3 950 RI9 E ECN 4551 ~ P-H-tf it~./-3203028-10 3w 

: ~flOO 
33 ERASE HEAD 

~ 
CI ±39'o F E~4593 &.L v,,6t rh~~ 1:; 

- I I 5 CR.9 =1% 

F 
28 

} +IOV OUTPUT 
" 

INPUT -#1 
CRI 

R4 r,±10"h 1sP326;02S.IO 3W 19 
750 + 29 

RI 

tV V2W ~?3 32120~ 30 

~2 
CR2 4.7K ,J, 6 INPUT 20 01 

~ --~ 3212080-10 1:J CR5 
3263028~0 

R2 R5 R6 CR4 13K 7.5K 700 3263028-10 
\l2w 3W 

±3% C,2J, C3 

= = .0042I 6'1 -IZV -6v +24V +24V +12v IODV 35V 
±IOCllt 

FILE PROTECT(+:J 24 

FILE PROTECT (.,.) 26 
-24v 

-r 16 HIGH DENSITY 
""24V OUTPUT C-) 

RIO CRG RI4 17 LOW DENSITY 
5.6K RII 5.6K RI5 OUTPUT (-) 

B.2K B.2K 

~ 
Q6 

~ 
aB 

3201104-10 3201104-10 
RI2 

RB 
tV 

9.1 K 
tV 3.3K 

HVLO DENSITY II Q5 07 CR7 
I NPUT(-/t) 3201100 10 3201100-10 

R9 RI3 
7.SK 15K 

~ 
-!2V -6v -12V -6v -12V -12V 

+12V 

RIB 
2.2K 

9 READ PERMIT(+) 
RIG 

fv /V I 3107128 3.9K 
READ PERt.AJT(-) 12 

~ 
09 

RI7 CRB 
11K ASSIGNED 

PIN NUMBERS 

= (REF ONLY) S. ALL RESISTOR VALUES ARE: 1M OH.HS.! 5%, 1/4 N. 

+12V{ 

-12V -6V I OZ "I I q 0000 4. ALL CAPACITOR VALUES AR£ IN tHCI\OFARADS ~ 10%, 10 v~ 

34 0 5 ~ r;:/ 06 .. ALL DIODES TO BE 3lti3014-10 • 

35 
""-BLUE 

2. ALL TRANSISTORS TO BE 3111098-10. 

+24V 32 BEAD I. FOR ASSEtlBLY SEE 3101I'U.t\NP -3107e.s. 
IOlES: UNLESS OTHERII'ISE SPECIFIED. 

-24V 14 
T -6V 3 

T I -12V 4 

GROUNO{ ;~ I~r f?t (61 C7 CB 

6·"vr 6'~T "T I ,,-,_.-. I AMPEX I AMPEX COMPUTER PRODurn COMPANY 1m PS 35V;- 35V ~~~:U~l~~lJF~~ '" 9931 JUTERSON B~vtI. tuLvtI\ eflY. CAUFOIUi"" I 

.!,- '" 
S~nR /,,'" - , "'0£ SCHEMATIC-

'-"" 
~~~~ __ ~ • ,_ ~ 4 

IAACHINED [/jGR '~~ r-- ,IiI: WRITE POWER GATE, 
PERl,jll-SltI-IO 

CHKR Y. d:h.:..Itf.. N!'~ 

~':::'---- DfTS~N~"ft- l\-v[.:1 
UNSHARED 

31072~8 7/'1-7,b/ 

~""~ ~I 0 1~..3107128 IF 3107127 nl-T211 

F~ NEXT ASSY. 1ST USED ON 

Af'I'UCATlOII 5CAl.E lJDNt: SHEET \ o~ \ 



VIEW i\ i\ 
+71_061} 

:~~ ~~~~ 2 PLACES 

492-008 

I 

I 
I 

BLUE 
I 

DOT~' 

I 
I 

I 

03 

CONNeCTOR 
A'9RT B 

Z8o-05/~ ~2BO-052 

TYPICAL TRANS/5TOR IAiSTALL4TIOlv' 

/.'"z 
~ 3100312-/0 

3107.33'3-10 

~ 

3/07129.90 

REFFR[I1ICt: 

.jI07Zt.8 rh-7i'// 

3/07127 rl+7211 
NUT ASSy 1ST USED ON 

ISSUE DESCRIFTIOH 0RMT$MAIt 

A eCM'I/I- ,U.Pevreo .... ...;1 '-f/ .~ 

B ECN 911- AL PRoD • 
r '-'r N ..... 5 4 2 
I' I '.:~ .::,'/~,O 

I t 'N ·1.-'0-1;' 

F cCN '4$51 
G ECN 7082 

PART NO. REFERENCE DESIGNATIONS 
320] 100-]0 QS,1 
3201104-10 Q6,e. 

321:ZOS0-JO Q~ 

~-:::~~!=:ci- ~~.2.9 
3253014-10 CRi.2,c..7,e 
3263028-10 CR3,4,5 9 
035-989 ez-
037-095 C3,W,1 
037-265 ' CI 

031-990 C4,5,8 

041-361 
041_401 11.8 
0.1-414 Rr8~-------I 
041-409 11.13 
041-412 "II./ 

~1-495 11.11 15 

041-514 !t.IZ 
041-520 R9 

041-549 R'Z 

041-748 11.11 
~4oa ---~-6 
~- 11.7 

020-233 KJ 

'!4!'" 764 RI9 

3107272 

rDl RIVET. PART C USED ONLY WITH 3200526-1.0. 

PART 100. TO BE AS SHOWN IN- Bill ,jf. MATERIAl.. 

o HARK PART NO. AND SERIAL NO. PER Hll~STO-130. 

B. SEAL PRINTED CIRCUIT SIDE ONLY WITH HUMI~SEAL 
TYPE IBIS COLUMBIA TEo-i. CORP" OR EQUIVAL.ENT. 

7. PL.US SIG.N ON CAPACITOR INDICATES POSITIVE. 

. 6. CQlo1PONENT DESIGNATIONS ARE FOR REFERENCE ONLY. 

S. ASSEMBLE PER KANUFACTURING PRACTICES MANUAL. 

o CIRCUITRY ON FAR SIDE. 

3. HEAvY LINE 0Ii DIODE INDICATES CATHOCE. 

2. FOR ASSEMBLY SPE.CIFICATION SEE 3107121. 

I. FOR SCHEMATIC SEE 3107128. 

NOTES: 

UST OF MATERLIJ. 

:·~i I A\\PEX! [NJ AMPEX COMPUTER PRODUCTS COMPANY 
Cg. I I 99Jl JEffERSON BLVD. ClJtvt/l crrY. CAlIFORNIA 

CIRCUIT BOARD A55Y­
WRIlC: POWER GATE, VN5h'4£ED 

3107272 G 









Q) ::t> 

-
);) 

REIlD flMP{/F/ER (rRfJ{1( 1) ~ ROW DESKEW (TRR(1(1) ':ll I\J 

);) 
(TRRCI(S c(3 ~ (TRflCK 2) IN :.:, 

:tl 
"(TRflCI( S 'I (05) ~ (TRflO( 3) ~ .c.. 

~ (TRfJCKS 6(7) ~ (TRI1{1(4) If) ~ 

~. REl9D PMPLIFIER (TRfI(KS 8(,) ~ (TRIICK 5) f-

~ SELECT L041C ~ (TRaCK 6) -...J b 

~ STIfOBE 6ENERI1TOlf 
~ 

(TRIlCK 7) C!J tJ 

r~/"EXCL tlSIVE OR ~ *REIlD DESK£W (TRflC!f 8) \0 

~~EXCWSIVEOR ~ ROD DES K£W (TRflCK 9) 
, 
a 

6:C:XCu/SIVE OR 6TEXCUISIVE OR , , 

~ ERROR CHECK 8T EXCLUSIVE OR f\J 

~ 
. g OUTPUT DRIVER ~ LON6 paRITY 4£N£RfJTl L;j 

~ g ()UTPUT DRIVER ~ WRITE IIMPUFfU? (TRIIC/( J) :;;. 
~. f-f- ~ INPUT BUFFER ~ (TRlle K i') , 

~ iii 
~ U1 

5 t;; INPtlT BUFFER ~ (TRIICI( 3) i):. ~ 

i ~ FLIP FLOP ~ (TRlle/( 4) 
, 

~ " 
I i ~§~~~ i ~·FlIP FLOP ~ (TRIlCK 5) 

, 

~~~~ ~I ~ 
OJ 

I~~~l -<~o ~ ~ LOIl6. PRRITY R£ISIST£R ~ (TRIICK 6) i:li 

:;~§ ~~I g ; LPC TlM/N6 ~ (TRIICK 7) ~ 
~~~~ a~; ~ ~ DENSITY CONTROL ~*WRITC RMPlIFIER (TRIl{1( B) I\J 

i;i!Jj~'" ~U ~ 
, 

~ L>.INPUT BtlFFER ~·WRITE IIMPUFfER (TRflCK:3) I\J I"n Iii s ~ I\J 
<,.~§ 

%L>.OtlTPUT DRIVER f\J i 

i g ~ ~~~ ·~n~ 
'-\) 

1 8i 118i ~ WRITE POWER 6RTE f\) 
~ Ii" -J:> 

I~ ~~Ih 
~ 

dU 
~I·;~ ~Er I ~.~ 
~!~i -

"-

~ I~ ~ E~ I:) 

'" ~ ~ ~~:~~ , 

'" Co ¢ + )I; 

~ ~ n~ ~ » ==tJ" "" ",. lo~ 

I ~ b~ s: ~~ ~ ~ I::) 
t::J~'t'l:;:1::) ""'i _..... ....... 

~~ b~~ 'D ,'\'\~~ 

f1j "'i t:J ~ ~ ':ll ::tJ "c:, 
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8 -1. INTRODUCTION. 

SECTIDN VIII 
SPECIAL FEATURES 

This section documents the changes made in the data electronics to provide the 
special features listed in Table 8 -1. The special feature descriptions are in alphanumeric 
sequence by the codes listed in Table" 8-1. Schematic diagrams and assembly drawings of 
the PCB assemblies listed in the special feature descriptions are located in Section VII. 
The logic diagrams applicable to each special feature are located with the special feature 
description. 

TABLE 8-1 
DATA ELECTRONICS SPECIAL FEATURES 

CODE DESCRIPTION 

SF1 Special Positive Input/Output Levels (Dual Density) 

SF2 Vertical Parity Generate (7 Track) 

SF3 Vertical Parity Generate (9 Track) 

SF4 Longitudinal Parity Check 

SF5 Longitudinal Check Character Generate 

8-1 



SPECIAL FEATURE (SF1) 
SPECIAL POSITIVE INPUT/OUTPUT LEVELS 

(DUAL DENSITy) 

INTRODUCTION. 

The standard Input Buffer and Output Driver printed circuit board (PCB) assemblies 
in the data electronics are replaced with special PCB assemblies in systems which require 
positive input/output levels. The data electronics assembly is wired as shown in the appli­
cable data electronics logic diagram (3118315 for run/stop logic, 3118325 for forward/stop 
logic) • 

GENERAL DESCRIPTION. 

The signal levels for the input buffers and the output drivers are selected to meet 
the system requirements. Table 1 lists typical IBT input buffers used at the various input 
levels. Table 2 lists typical output drivers used at the various output levels. The ODL and 
ODM output driver PCB ass~mblies are used for both 0 volt FALSE and 0 volt TRUE system 
outputs. When the system output is 0 volts FALSE, ODL output driver PCB assemblies are 
used in locations B13 and B14 of the data electronics and an ODM output driver PCB is used in 
location B23. When the system output is 0 volts TRUE, ODM output driver PCB assemblies 
are used in locations B13 and B14 and an ODL output driver PCB is used in location B23. 

DRAWINGS. 

The schematic diagrams and assembly drawings of the PCB assemblies are located 
in Section VII. The logic diagrams are located C!-t the end of this special feature description. 

APPLICABLE PRINTED CIRCUIT BOARD DRAWINGS 

CODE DESCRIPTION SCHEMATIC ASSY DWG 

IBT Input Buffer 3118175 3118174 
ODL Output Driver 3118184 3118183 
ODM Output Driver 3118166 3118165 

LOGIC DIAGRAM 

DE-211 Data Electronics, Positive Levels 
Run/Stop 3118315 
Forward/Stop 3118325 

The logic diagrams are intended for use with systems using either a positive TRUE 
level and a negative or ground FALSE level or a positive FALSE level and a negative or ground 
TRUE level. For this reason, state indicators have been omitted from the input buffer inputs 
and the output driver outputs. State indicators for all other Signal levels are as shown in the 
logic diagram. 



TABLE 1 
POSITIVE LEVEL INPUT BUFFERS 

CODE 
LEVEL (VOLTS) 

PART NO. SCHEMATIC ASSY DWG 
TRUE FALSE 

IBT +3 0 3118170-01 3118175 3118174 
+6 0 3118171-01 
+9 0 3118172-01 
+12 0 3118173-01 

0 +3 3118227-01 
0 +6 3118228-01 
0 +9 3118229-01 

IBT 0 +12 3118230-01 3118175 3118174 

TABLE 2 
POSITIVE LEVEL OUTPUT DRIVERS 

CODE LEVEL (VOLTS) 
PART NO. SCHEMATIC ASSY DWG 

TRUE* FALSE* 

ODL 
+3 0 

3118179-01 3118184 3118183 
ODM 3118161-01 3118166 3118165 

ODL 
+4 0 

3118292-01 3118184 3118183 
ODM 3118293-01 3118166 3118165 

ODL 
+5 0 

3119588-01 3118184 3118183 
ODM 3119589-01 3118166 3118165 

ODL 
+6 0 

3118180-01 3118184 3118183 
ODM 3118162-01 3118166 3118165 

ODL 
+8 0 

3119498-01 3118184 3118183 
ODM 3119497-01 3118166 3118165 

ODL 
+9 0 

3118181-01 3118184 3118183 
ODM 31l8163-01 3118166 ·3118165 

ODL 
+12 0 

3118182-01 3118184 3118183 
ODM 3118164-01 3118166 3118165 

*The same PCB assemblies are also used "for 
o volt TRUE and positive voltage FALSE outputlevels. 
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INTRODUCTION. 

SPECIAL FEATURE (SF2) 
VERTICAL PARITY GENERATE 

(7 TRACK) 

The vertical parity generate special feature provides a vertical parity bit (Write 
Data 7) to write track 7 of the data electronics. Odd or even parity is selected by the Odd/ 
Even Parity select line. 

GENERAL DESCRIPTION. 

Exclusive-OR printed circuit board (PCB) assemblies (3107274-10) are inserted into 
locations All and A12 of the data electronics assembly. Four exclusive-OR circuits are 
provided on each of the PCB assemblies. The data electronics assembly is wired, and the 
logic elements operate, as shown in vertical parity generate logic diagram 3114921. 

OPERATION. 

The level of the Odd/Even Parity select line determines whether the parity bit 
supplied to write track 7 will generate odd or even parity. The parity bit is derived in the 
same manner as the vertical parity error output. Refer to the description of the vertical 
parity check circuit and the exclusive -OR circuit description for more details of circuit 
operation. 

DRAWINGS. 

The schematic diagram and assembly drawing of the Exclusive -OR PCB are located 
in Section VII. The logic diagram is located at the.end of this special feature description. 

APPLICABLE PRINTED CIRCUIT BOARD DRAWING 

CODE DESCRIPTION PART NO. SCHEMATIC ASSY DWG 

ECC Exclusive -OR 3lO7274-10 3104453 3107274 

LOG IC DIAG RAM 

Vertical Parity Generate (7 Track) 3114921 
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INTRODUCTION. 

SPECIAL FEATURE (SF3) 
VERTICAL PARITY GENERATE 

(9 TRACK) 

The vertical parity generate special feature provides a vertical parity bit (Write 
Data 4) to write track 4 of the data electronics. Odd or even parity is selected by the Odd/ 
Even Parity select line. 

GENERAL DESCRIPTION. 

Exclusive-OR printed circuit board (PCB) assemblies (3107274-10) are inserted into 
locations All and A12 of the data electronics assembly. Four exclusive-OR circuits are 
provided on each of the PCB assemblies. The data electronics assembly is wired, and the 
logic elements operate, as shown in vertical parity generate logic diagram 3115766. 

OPERATION. 

The level of the Odd/Even Parity select line determines whether the parity bit 
supplied to write track 4 will generate odd or even parity. The parity bit is derived in the 
same manner as the vertical parity error output. Refer to the description of the vertical 
parity check circuit and the exclusive -OR circuit description for more details of circuit 
operation. 

DRAWINGS. 

The schematic diagrams and assembly drawings of the Exclusive-OR PCB are 
located in Section VII. The logic diagram is located at the end of this special feature 
description. 

APPLICABLE PRINTED CIRCUIT BOARD DRAWING 

CODE DESCRIPTION PART NO. SCHEMATIC ASSY DWG 

ECC Exclusive -OR 3107274-10 3104453 3107274 

LOGIC DIAGRAM 

Vertical Parity Generate (9 Track) 3115766 
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INTRODUCTION. 

SPECIAL FEATURE (SF4) 
LONGITUDINAL PARITY CHECK 

The longitudinal parity check feature is added to the data electronics by the addition 
of special printed circuit board (PCB) assemblies and wiring, as shown in the longitudinal 
parity check logic diagram. 

GENERAL DESCRIPTION. 

A flip-flop circuit is provided for each read track. Four flip-flops are provided on 
the Flip-Flop (FF) PCB at data electronics card cage location B17. Three flip-flops are pro­
vided on the Longitudinal Parity Register (PR) PCB at B19. Two additional flip-flops are pro­
vided on the Flip-Flop (FF) PCB at B18 for tracks 8 and 9. A gap detector circuit, adjusted 
to six character frame periods (at the lowest character rate) is also provided on the Longi­
tudinal Parity Register PCB. The remaining circuitry required for longitudinal parity check 
is provided on the LPC Timing (LP) PCB at B20. 

OPERATION. 

While data is being read, the gap detector on PR at B19 is held on by the read strobe 
pulse train. The flip-flops (at B1"I, B19, and B18) are toggled by each read data bit and act 
as a read register. When longitudinal parity exists in a block of data, all of the flip-flops 
will be in the reset state following the LPC character and no LP error pulse is generated. 
When a longitudinal parity error occurs in a block of data, one of the flip-flops will be in 
the set state following the LPC character and a negative level is applied to the nine-input OR 
gate on LP at B20. The negative level output from the OR gate enables the LP error NAND 
gate on LP. The gap detector times out approximately six character frame periods after the 
LPC character is read and produces a positive-going output transition. The gap detector 
output is differentiated on LP to produce a negative.-going LPC strobe pulse. The LPC strobe 
pulse is NANDed with the negative-level error output from the OR gate and produces a negative­
going LP Error pulse output from the system. The positive-going trailing edge of the LP 
strobe pulse causes a negative-going LPC Register Reset pulse to be generated on LP and the 
flip-flops are reset to enable the longitudinal parity check circuit for the next block of data. 

ADJUSTMENT . 

To check or adjust for the six character frame period, an oscilloscope must be used 
to measure the timing delay between the leading edge of the last read strobe pulse and the 
positive -going trailing edge of the gap detector output pulse (at pin 25 of B 19); adjust potenti-
0meter R9 to obtain the time delay period listed in Table 1 for the applicable denSity/speed 
combination. 
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DENSITY 36 IPS 

200 cpi 833 Ilsec 

556 cpi 300 Ilsec 

800 cpi 208 Ilsec 

DRAWINGS. 

TABLE 1 
LPC TIMING DELAY 

(SIX CHARACTER PERIOD) 

45 IPS 75 IPS 112.5 IPS 

667 Ilsec 400 Ilsec 267 Ilsec 

240 Ilsec 144 Ilsec 96 Ilsec 

167 Ilsec 100 Ilsec 67 Ilsec 

120 IPS 150 IPS 

250 Ilsec 200 Ilsec 

90 Ilsec 72 Ilsec 

63 Ilsec 50 Ilsec 

The schematic diagrams and assembly drawings of the PCB assemblies are located 
in Section VII. . The logic diagram is located at the end of this special feature. . 

CODE 

FFB 
LPB 

.PRB 

APPLICABLE PRINTED CIRCUIT BOARD DRAWINGS 

DESCRIPTION PART NO. SCHEMATIC 

Flip-Flop 3107275-10 3104541 
LPG Timing -B 3116087-10 3116088 
Long. Parity Reg -B 3116083 

36/45 Ips 3116082-10 
75 Ips 3116161-10 
112.5/120/150 Ips 3116162-10 

LOGIC DIAGRAM 

Longitudinal Parity Check 3114904 

ASSY DWG 

3107275 
3116087 
3116100 

. *Not required in 7..,track systems. 
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LOCATION 
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SPECIAL FEATURE (SFS) 
LONGITUDINAL CHECK CHARACTER GENERATE 

INTRODUCTION. 

The longitudinal check character generate special feature provides an internally 
generated Write Reset signal which causes a longitudinal check character (LCC) to be 
written. Changes to the data electronics for this special feature includes the addition of an 
LCC Generator (LG) printed circuit board (PCB) assembly at location A13 in the data elec­
tronics card cage and additional wiring as shown in the LCC Generate logic diagram. 

GENERAL DESCRIPTION. 

The absence of a Write Strobe input for the equivalent of four character frame 
periods is interpreted as the end of a block of data. A Write Reset pulse is generated at 
this time by the LCC generate circuit and the write registers of the data electronics are 
reset, causing the LCC to be written on the tape. Two adjustments are provided; one for 
low density LCC generate timing, the other for high density LCC generate timing. The 
delay time is selected by the level of the Hi/Low Density select signal. 

OPERATION. 

The Write Strobe pulse input to the gap detector circuit causes timing capacitor C9 
to be charged on receipt of the first Write Strobe pulse and with each succeeding pUlse. 
When no Write Strobe pulses occur for approximately four character frame periods at the 
selected density/speed combination, timing capacitor C9 discharges and the gap detector 
produces a positive-going output transition. The gap detector output is differentiated on LG 
to produce a negative-going Write Reset pulse which resets the write register flip-flops on 
tracks which have had an ODD number of ONEs written. The LCC is written on the tape when 
the flip-flops are reset. 

Two delay times are preset for the gap detector. . When the Hi/Low Density select 
input to LG is at 0 volts (low density select), Q3 is biased on by the fixed -6 volt level applied 
at pin 32 of LG. When Q3 conducts, Q1 and QS are held cut off by the -7 volt level established 
at the common emitters by current flow through Q3 (the bases of Q1 and QS are at 0 volts, 
thus the base-to-emitter voltages are positive and establish the cut off condition). When Q1 
and QS are cut off, Q2 and Q6 are also cut off, effectively removing delay adjustment potenti­
ometers RS and R1S from the gap detector timing circuit. Transistor Q4 is biased on by Q3 
and provides a return to -12 volts (through delay adjustment potentiometer RlO) for timing 
capacitor C9. Potentiometer RIO is adjusted to provide a delay of approximately four character 
frame periods at the low-density/speed rate. When the Hi/Low Density select input to LG is 
at -12 volts (high density select), QS is biased on. When QS conducts, Q1 and Q3 are cut off 
by the -7 volt level established at the common emitters by current flow through QS (the bases 
of Q1 and Q3 are at 0 volts and -6 volts, respectively, thus the base-to-emitter voltages are 
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positive and establish the cut off condition). When Q1 andQ3 are cut off, Q2 and Q4 are also 
cut off, effectively removing delay adjustment potentiometers R5 and RlO from the gap de­
tector timing circuit. Transistor Q6 is biased on by Q5 and provides a return to -12 volts 
(through delay adjustment potentiometer R15) for timing capacitor .C9. Potentiometer R15 is 
adjusted to provide a delay of approximately four character frame periods at the high-density/ 
speed rate. 

ADJUSTMENT. 

To check or adjust for the four character frame period, an oscilloscope must be 
used to measure the timing delay between the leading edge of the last Write Strobe pulse and 
the leading edge of the Write Reset pulse at pin 16 of A13. For low density, adjust potenti­
ometer RIO to obtain the time delay period listed in Table 1 for the applicable low-density/ 
speed combination; for high density, adjust potentiometer R15 to obtain the time delay listed 
for the applicable high-density/speed" co~ination. 

DENSITY 36 IPS 

200 cpi 556 flsec 

556 cpi 200 flsec 

800 cpi 139 flsec 

DRAWINGS. 

TABLE 1 
LCC GENERATE DELAY 

(FOUR CHARACTER PERIOD) 

45 IPS 75 IPS 112.5 IPS 

444 flsec 267 flsec 178 flsec 

160 flsec 96 flsec 64 flsec 

III flsec 67 flsec 44 flsec 

.120 IPS 150 IPS 

167 flsec 133 flsec 

60 flsec 50 flsec 

42 flsec 33 flsec 

The schematic diagJ;'am and assembly drawing of the PCB are located in Section VII. 
The logic diagram is located at the end of this special feature. 

APPLICABLE PRINTED CIRCUIT BOARD DRAWINGS 

CODE DESCRIPTION PART NO. SCHEMATIC ASSY DWG 

LGB LCCGenerator -B 3116076 3116075 
36/45 Ips 3116072-10 
75 Ips 3116142-10 
112.5/120/150 Ips· 3116073-10 

LOGIC DIAGRAM 

LCGGenerate (Dual' Density) 3115776 
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