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SECTION I
GENERAL DESCRIPTION

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 seme——I T— Single Speed, Unshared
Series 200 ! 7 Track

DE-291
Data Electronics_—_l— T— Single Speed, Unshared
Series 200 ) 9 Track

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 on IBM 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 accommodate 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.

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.

Addenda, which include special logic diagrams, are prepared to document special

features not included in this manual. Table 1-1is 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)

13118390 Special Negative Input/Output Levels | 3118323
(Tri-Density with Run/Stop Logic)
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SECTION Il
INSTALLATION

2-1. INTRODUCTION.

2-2. SCOPE.

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 REGULATION
= =1
+12V +4.5 Amp 1%
-12V -5.0 Amp 1%
- 6V *1.5 Amp 2%
UNREGULATED VOLTAGE CURRENT REGULATION
+24V +0.1 Amp 10%
-24V -0.1 Amp 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-7211, TM-9211, and TM-11211 Tape Memory Systems are
provided in the drawing sections of the tape transport technical manuals. The TM-11211
diagram is also used for TM-12211 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 £115 ohms returned to -3.8 volts).

TRUE Level:  -12 (43, -13) volts

‘FALSE Level: 0.00 £1.25 volts

NOTE

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, transition 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. :

2-3



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
EOQA** 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 3109936-10
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 Amplifier

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 psec 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 psec 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 series.

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

The Write Strobe TRUE state must coincide with the Write Data TRUE (or FALSE)
state for at least 2 psec. '
2-12, Write Reset. The Write Reset leading (and trailing) edge transition time shall not
exceed 1.5 psec.

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

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

A minimum interval of 106 psec/data transfer frequency is required between the

90-percent point of the Write Reset trailing-edge transition and the 10-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 psec.
The Write Permit level shall not be changed while the tape is in motion.
Write 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 psec.

2-5



WRITE DATA

WRITE STROBE

STOP

RUN COMMAND */STOP

10%

90%

10%

1.5
USEC
MIN

1.5] 2.0 |1.5
USEC| USEC |[USEC
MAX | MIN |MAX

1.5
USEC
MIN

e ame
START

90%

TDE (MIN)

90%

_ RUN ' COMMAND

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

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

Figure

2-2

INPUT

LEVEL

FALSE

TRUE

FALSE

TRUE

FALSE

TRUE



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

"NOTE

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 psec. 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 psec. (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 psec 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 psec. (See Figure 2-3B.) A TRUE level on this line sets the transport in the Run mode.

A minimum interval of 5 psec 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.



INPUT LEVEL

- FALSE
WRITE PERMIT K
STOP TRUE

o TIME STOP
Ny || 2ms TIME
‘ | MIN (MIN) ,
STOP . FALSE (STOP)
RUN/STOP W
: RUNKE __ . _ _ — TRUE (RUN)
SUSEC SUSEC| |SUSEC SUSEC
MIN MIN MIN ' | MIN
| —_— e - FALSE (REV)
FORWARD/ K 7 -\L ‘
ERSE
REVERS FWD : | TRUE (FWD)
A. Forward/Reverse-Run/Stop Logic
INPUT LEVEL

- FALSE
WRITE PERMIT X IZ
STOP TIME

(MIN) | N — — TRUE
STOP 2 MS STOP
TIME | | mIN TIME
(MIN) . (MIN)
STOP
FALSE (STOP)
FORWARD/STOP 7
FWD
——————— TRUE (FWD)
5USEC SUSEC
MIN MIN STOP
FALSE (STOP)
REVERSE/STOP
REV

— 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
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2-19. Forward/Stop (Option). The Forward/Stop leading (and trailing) edge transition time
shall not exceed 5 psec. (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 psec. (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

pusec. The Rewind signal shall remain at the TRUE level for at least 5 psec. ‘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 psec. The Rewind and Lockout signal shall remain at the TRUE level
for at least 5 psec. Rewind and lockout operation is initiated by the negative -going transition.

2-23. OUTPUT SIGNAL CHARACTERISTICS.

2-24. OUTPUT SIGNAL VOLTAGE AND CURRENT LEVELS.

TRUE Level: -11.5 (+2.5, -0.5) volts; 5 ma maximum from the load
FALSE Level: 0.00 #£1.25 volts; 5 ma maximum to the load

NOTE

When non-standard output levels are
provided, special Output Driver PCBs
and wiring changes are required.




2-25. OUTPUT SIGNAL TIMING.

In the following description of output signal timing, transition times are measured
from the 10-percent point to the 90-percent point. Signal duration is measured from the 90-
percent point on the leading edge transition to the 10-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 psec 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 psec maximum.
The trailing edge transition time is 0.30 psec. Signal duration is from 0.9 psec minimum
to 1.5 psec maximum,

2-27.  Read Clock. The Read Clock leading edge transition time is 0.30 psec maximum.
The trailing edge transition time is 0.30 psec. Signal duration is from 0.9 psec minimum
to 1.5 psec maximum.

2-28. Vertical Parity Error (Option). The Vertical Parity Error leading edge transition
time is 0.30 psec maximum. The trailing edge transition time is 0.30 psec maximum.
Signal duration is from 0.9 psec minimum to 1.5 psec maximum.

2-29.  Write Check Error (Option). The Write Check Error leading edge transition time
is 0.30 psec maximum. The trailing edge transition time is 0.30 psec maximum. Signal
duration is from 0. 5 pgsec minimum to 5.3 psec 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 psec
maximum. The trailing edge transition time is 0.3 psec 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.  TAPE TRANSPORT STATUS OUTPUTS.

Tape transport status output levels are -11.5 (+2.5, -0.5) volts (5 ma maximum
from the load) and 0.00 *1.25 volts (5 ma 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 photosense assembly.

2-34. End-of-Tape (EOT). A TRUE level on the EOT line indicates that the EOT 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 selected.

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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TABLE 2-3

SYSTEM INPUT CONNECTIONS

(TYPICAL)
INPUT/OUTPUT PANEL INPUT DATA ELECTRONICS
CONNECTOR J4 PIN NO. SIGNAL CONNECTOR ]5 PIN NO.
- e Fwd/Rev (or Rev/Stop) 26
1 Odd/Even Parity 24
f Rewind Command 28
Z Rewind and Lockout 27
d Read Permit 10
Y Run/Stop (or Fwd/Stop) 25
c Write Permit 21
X Write Reset 9
W Write Strobe 8
C Write Track 1 1
D Write Track 2 2
E Write Track 3 3
F Write Track 4 4
M Write Track 5 5
N Write Track 6 6
P Write Track 7 7
R Write Track 8 22
S Write Track 9 23
G Spare 31
j Spare 39
k Spare 40
A - Ground 11
B ‘Ground 12
H Ground 13
J Ground 14
K Ground 15
L Ground 16
T Ground 17
0] Ground 18
A% Ground 19
a Ground 35
b Ground 36
g Ground 29
h Ground 30
m Shield Ground 20

2-12




TABLE 2-4
SYSTEM OUTPUT CONNECTIONS

(TYPICAL)
INPUT/OUTPUT PANEL OuUTPUT DATA ELECTRONICS
CONNECTOR J5 PIN NO. SIGNAL CONNECTOR J4 PIN NO.,
=
=ﬂ
w Beginning -of-Tape 21
X End-of-Tape 22
e High/Low Density Status 25
R Read Clock 8
C Read Track 1 1
D Read Track 2 2
E Read Track 3 3
F Read Track 4 4
M Read Track 3 5
N Read Track 6 6
P Read Track 7 7
G Read Track 8 9
d Read Track 9 10
Z Ready 24
Y Rewinding : 23
k Unit Select : 32
1 Select and Remote Indicator 33
h Vertical Parity Error™ 27
c Write Check Error* 29
\Y Write Enable Status (C) 38
b Write Enable Status (NC) 40
a Write Enable Status (NO) 39
j Spare (or LP Error*¥*) 28
f Spare 26
A Ground 11
B Ground 12
H Ground 13
] Ground 14
K Ground 15
L Ground 16
S Ground 17
T Ground 18
U Ground 19
g Ground 31
m Shield Ground 20

*Spare when option is not supplied.
**With Longitudinal Parity Check special feature.
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TABLE 2-5

DATA ELECTRONICS- TO READ HEAD INTERCONNECTIONS

DATA ELECTRONICS READ HEAD SIGNAL
J1 PIN NO. J1 PIN NO. DESCRIPTION
— e —— e —

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 A\ 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

2-14
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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 Write Track 1

22 -- Shield Ground 1

23 H Write 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 Write 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 ] Write Track 7

28 -- Shield Ground 7

29 E Write Track 8

39 B Write Track 8

19 -- Shield Ground 8

21 C Write Track 9

31 F Write 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

- - EE Common Shield

*Head ground also terminated at the write head with lug E1, 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

E2 near the write head.
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TABLE 2-7

DATA ELECTRONICS TO TAPE TRANSPORT INTERCONNECTIONS

T™-11/TM-12
CONTROL
DATA ELECTRONICS SIGNAL TM-7/TM-9 | ELECTRONICS
J6 PIN NO. DESCRIPTION J10 PIN NO. J4 PIN NO.
6 Beginning-of-Tape (-) 6 11
8 End-of-Tape (-) 8 12
1 Forward/Reverse (-/+)* 1 14
7 High/Low Density (-/+) 7 7
19 High/Low Density Status (-/+) 19 3
10 Ready (-) : 10 2
4 Rewind and Lockout (-) 4 9
3 Rewind Command (-) 3 8
9 Rewinding (-) 9 1
2 Run/Stop (-/H** 2 15
S Select (-) 5 4
18 Select and Remote Indicator (+) 18 6
14 Unit Select (-) 14 )
15 Write Enable Switch/Relay (C) 15 18
16 Write Enable Switch/Relay (NC) 16 17
17%x% Write Enable Switch/Relay (NO) 17 19
11 Ground 11 13
12 - Ground 12 16
13 Ground 13 10
20 Shield Ground 20 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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TABLE 2-8

DATA ELECTRONICS TO POWER SUPPLY INTERCONNECTIONS

DATA ELECTRONICS

LOGIC POWER SUPPLY

L= TS1 TERMINAL NO. TS1 TERMINAL NO. VOLTAGE
1 6 +12 VDC (Regulated)
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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SECTION Il
OPERATION

3-1. INTRODUCTION.,

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 is TRUE‘ 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 with the Set status output of the NRZ Write Register
~and is then 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 LCC is used to reset the NRZ register, resulting in an even number
of flux reversals (ONEs) in each track of the block.

TEST DESKEW

=3

RHIERATA > _rL WRITE & TRl Ar'f oenggg RITE DAT.
N ITE DATA
AND 4. OR p——————efpd DESKEW &.__B.Y._TEEL—___’ NRZ1 w .
. WRITE STROBE L' ss l ‘ _WRITE WRITE
—_— —® REGISTER HEAD
= ' FF
WRITE RESET -Lr _ (DC RESET WHEN
—_—® : l I \ : WRITE PERMIT OR
AND .RUN IS FALSE)
l WRITE REGISTER FF SET STATUS 4
- -
RUN R
AND WRITE PERMIT AND RUN
ITE PERMIT
WR >
S WRITE
WRITE PERMIT : POWER
: P weire
WRITE e | e
' RASE POWER
pWRITE WRITE ENABLE pf ERASE
SWITCH
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 Write 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, the 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 I I
TRAILING EDGE)’

READ /
READ DATA READ PEAK -rL READ ., | or READ
B ESKEW (AC RESET BY REGISTER
HEAD AMPLIFIER perector[ P PEKEW | Clock TRAILING EDGE) FF AND/ | _READ DATA
DRIVER '_"_"-Lr
p -Lr READ 4 1 bekc
> STROBE (—)
stroBE | [
READ
WRITE PERMIT al CLIPPING GEN :
(DC ENABLE)
LEVEL > STROBE (+) bl oriver READ CLOCK
(STROBE 1 USEC

r— = DELAY

| | SELECT)
FWD/REV | pEaY | (DESKEW DELAY SELECT)

| SELECT T

sipiRecTiONAL | (DC RESET WHEN

LREAD ONLY ] READ PERMIT IS FALSE)
DENSITY SELECT —
READ PERMIT "

Figure 3-2

Read Signal Conditioning, Block Diagram



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 (+) _rL 1 USEC

READ DATA , AND/ VERTICAL PARITY ERROR
READ | pARITY ERROR DRIVER

ODD/EVEN PARITY

PARITY SELECT | CHECK

VERTICAL
INV >t PARITY
AND ERROR

A 4

1 USEC

-Lr RATE _ » ,
READ STROBE () o] Rrate |ERROR U ) I I PULSE l l WRITE CHECK
CHECK *‘ oR  ——P G\ M o, | et

I—I DRIVER —Lr—
=R P ECHO : 1 USEC

: ecHo | ERROR U
WRITE STROBE I In CHECK

. L
WRITE PERMIT AND RUN ) gag#EESPEETRm;i%NR
RUN IS FALSE)
WRITE PERMIT
Figure 3-3

Error Check Circuits, Block Diagram
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SECTION 1V
THEORY 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. Logic 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.

MNEMONIC
DESIGNATION
: DASHED LINE OF PCB TYPE
. o INDICATES (WRITE AMPLIFIER)
4-4, State Indicators. A state indicator g::RBCU'T ON
(small circle) at the input to any logic CIRCUIT
- ) IDENTIFICATION
element indicates that the relatively-low / _—— (SINGLE-SHOT)
level of the input signal activates that . I V;Q A - —
function of the logic element. A state indi- PCB PIN NUMBER —a,, A18
cator at the output of any logic element
indicates that the output level of the acti- X \_
L ) \ PCB LOCATION
vated function is relatively low. SOLID LINE
INDICATES
CIRCUIT
EXTERNAL
4-5. Signal Callouts. Signal callouts TOPCB
in the data electronics logic diagrams show
the TRUE (active) state of the signal.
Write Permit (-) indicates that Write Permit .
%s TRUE when the Write Permit (-) signal Figure 4-1
is relatively low. Read Strobe (+) indicates : Typical Logic Symbol



that Read Strobe is TRUE when the Read Strobe (+) signal is relatively high. Run/Stop (-/4)
indicates Run (-) is TRUE when 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.

Signai flow other than froni 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 +0.5 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
relatively 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. ’ , g
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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 strobe 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 any one 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 reset 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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TRACK 1 READ
AMPLIFIER OUTPUT

I(,_ READ HEAD
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|
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DETECTOR OUTPUT
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TRACK 1 READ
DESKEW SS OUTPUT

|
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—6V _J<— TRAILING EDGE

SETS READ REGISTER FF

TRACK 2 READ
DESKEW S§S OUTPUT

ov
—6V U
|
|

OR CLOCK OUTPUT
FROM READ DESKEW SS

—6V

ov rri
\,’,c‘— DYNAMIC
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I
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*The read amplifier data outputs are caused by flux reversals on the tape
which are sensed by the read heads. Flux reversals on the tracks are
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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 (+) and 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.
The first OR Clock 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 VIL.)

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 character 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 Exclusive OR gates 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.) The 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 are 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 and reverses 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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SECTION V
MAINTENANCE

5-1. INTRODUCTION.

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
Voltmeter Hewlett-Packard HP 412A
Alignmént Master Tape Ampex 750-238
Oscilloscopé Tektronix 535
Preaniplifier Tektronix CA
Square Wave Genexjator 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.

Clipping Level
Read Deskew
Write Check
Write Deskew

Read Strobe Delay

N U1 R W N =

. 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 to be 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 TS1-3 (-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 R9 (bottom potentiometer) on the strobe generator (SG) PCB at

B8 to obtain +1.40 *0. 05 volts between B8-32 and TS1-3, as indicated
on the voltmeter. (See Figure 5-1 for potentiometer location.)

HIGH DENSITY DELAY R13 [5—
LOW DENSITY DELAY R14 |©
HIGH LEVEL CLIP R10 |©
LOW LEVEL CLIP R9 L
SG
Figure 5-1

Clip Level and Strobe Delay Potentiometers

Set the Write Permit input to the FALSE level.

Adjust R10 (second-from-bottom potentiometer) on SG to obtain +0. 60
10.02 volts between B8-32 and TS1-3, 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.



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: 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.

Step 2: Select Remote Mode at the OCP. When the REMOTE indicator goes ON,
the system is ready for operation.

Step 3: 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.

Step 4: Run the tape forward’. Adjust the oscilloscope horizontal sweep rate as
- required to observe the read signal envelope (sweep rate approximately
50 psec/cm for a tape speed of 75 ips).

Step 5: Adjust 2R11 (top potentiometer) on the read amplifier (RA) PCB at B2 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.
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Step 6: 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.

- Step 7: 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.

Step 8: 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.

Step 9: Separate the base lines of the two signals displayed on the oscilloscope.

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 1 read data bit.) The track in which
the data bit is occurring last is used as the comparison track for the
next step.

NOTE

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.

Step 11: 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 track
read deskew PCB selected in Step 10.

Step 12: 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.



TABLE 5-2
READ AMPLIFIER ADJUSTMENTS

TRACK *OSCILLOSCOPE POTENTIOMETER
i-\ CONNECTION LOCATION REF DES
1 A2-12 B2 top 2R 11
2 A3-12 B3 bottom 1R11
3 A4-12 B3 top 2R11
4 A5-12 B4 bottom 1R11
5 A6-12 B4 top éRll
6 | : A7-12 BS bottom 1R11
7 A8-12 B5 top 2R11
8 A9-12 B6 bottom. 1IR11
9 A10-12 B6 top 2R11

*Read Amplifier adjustments are observed on Read Deskew PCBs.

- 1'__1'-;,—!._1 ; ! . ' —----...__.___.
_ ____J'—L'p_j—J J——LWJ‘—LW —
* 3 !‘»L 7
[ (M (0] (]
od| o 3 = e—
| O | & &1
ey o e co (o
o (S o G (S
< cg o+l &1 (e
ol o o o] ¢
| O & A &
v 29' 4 Gl 697 9-
Not used @] |[2] o o Eo:
RA RA RA RA RA
— 1T TrTt+FTT+FTHT T -
.+ S [ SO [ S ) Tt O
* B2 B3 B4 BS B6

*Read Track and PCB Designations for Reference Only
Figure 5-2
Read Amplifier Adjustments
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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 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'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 psec and the maxi-
mum delay time obtained by adjusting R25 fully clockwise is 25 psec, 20-
percent of the 15-psec delay range is 3 psec, thus the delay time is set to
13 psec (10 psec minimum plus 3 psec 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 (AS5) 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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/\ - TRACK 1 READ DATA
/\ TRACK 2 READ DATA

/ \ : TRACK 3 READ DATA

/\ v -TRACK 4 READ DATA

' /\ TRACK 5 READ DATA

/ \ ' TRACK 6 READ DATA

V TRACK 7 READ DATA

'LAST DATA BIT TO OCCUR REQUIRES THE.

*— : SHORTEST READ DESKEW DELAY. THIS

FIRST DATA BIT TO OCCUR TRACK IS USED AS THE REFERENCE TRACK

REQUIRES THE LONGEST AND THE READ DESKEW DELAY IS SET TO

READ DESKEW DELAY. THE 20% POINT OF THE DELAY RANGE.
Figure 5-3

Read Deskew Reference Track Selection
(Example Only)



TABLE 5-3 E
READ DESKEW PCB LOCATION FORWARD DESKEW R25

TRACK

-
@

' REVERSE DESKEW ra3 LD |

LOCATION (BIDIRECTIONAL ONLY)

O 0OV WN -

A2
A3
A4
A5
A6
A7 ]
A8 RD
A9* ]
A10* |

Figure 5-4

*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 procedures 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 psec*. If the jitter band exceeds 2 psec*,
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 psec at 36 ips.

5-9



Step 27: Set the oscilloscope for internal trigger.

Step 28: 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.

Step 29: 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.

Step 30: 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 psec and the
maximum delay time obtained by adjusting R43 fully clockwise is 25 psec,
20-percent of the 15-psec delay range is 3 psec, thus the delay time is
set to 13 psec (10 psec minimum plus 3 psec for 20-percent of the delay
range).

Step 31: Connect pin 34 of the selected reference track read deskew PCB to the
external trigger input of the oscilloscope.

' Step 32: Set the oscilloscope for external (-) trigger.

Step 33: 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).

Step 34: Superimpose the base lines of the two signals displayed on the oscilloscope.

Step 35: Adjust R43 (bottom potentiometer) on A6 (A5) 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.

Step 36: 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.

~ Step 37: 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,
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Step 38: 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.

ntep 39: 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.

Step 40: 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 psec*. If the jitter band exceeds 2 psec*, repeat Steps 31
through 40.

Step 41: 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: 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.

Step 2: Connect the oscilloscope to observe the signal at pin 34 of the track 1
write amplifier at A14. A voltage spike of approximately 10 volts should
occur for every other current transition through the write head.

Step 3: 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.

Step 4: 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 psec 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: Load a new, blank tape (or a blank tape known td be in good condition)
on the tape transport, with a write enable ring in place on the reel.

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: Program the tape transport to run the tape forward.
TABLE 5-4 ’
WRITE AMPLIFIER PCB LOCATION T
TRACK LOCATION o —
m [0
1 Al4
2 Al5
3 Al6
4 A17
5 Al8
6 A19 ]
7 A20 WA
8 A21* .
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 psec 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 psec/cm for a tape speed of 75 ips).

Adjust 2R11 (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 psec/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 Al4 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 psec and the maximum delay time obtained by adjusting R1
fully clockwise is 25 psec, 20-percent of the 15-psec delay range is

3 pusec, thus the delay time is set to 13 psec (10 psec minimum plus 3
psec 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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5-14

Step 16:

Step 17:

Step 18:

Step 19:

Step 20:

Step 21:

Step 22:

Step 23:

Adjust R1 on Al5 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 1 pulse.

Connect the channel B input of the oscilloscope to observe the write de-
skew delay pulse at test point TP1 of the track 3 write amplifier PCB at
Ale6.

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.

NOTE

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: 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.

Step 25: 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 reac
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.

Step 26: 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.

Step 27: 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.

Step 28: Connect pin 34 of the selected reference track read deskew PCB to the
external trigger input of the oscilloscope.

Step 29: Set the oscilloscope for external (-) trigger.

Step 30: 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 (AS5).

Step 31: Superimpose the base lines of the two signals displayed on the oscilloscope.

Step 32: Adjust potentiometer R1 on the center track write amplifier PCB at A18
(A17) 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.
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Step 33: Disconnect the oscilloscope external trigger inpﬁt from pin 34 of the
selected reference track read deskew PCB and connect to pin 34 of the
center track read deskew PCB.

Step 34: 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 35: 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.

Step 36: 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.

~ Step 39: 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'st'robe delays required at other density/speed combinations.

Step 1: = Load a new, 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.
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TABLE 5-5

READ STROBE DELAY TIME*

DENSITY 36 IPS 45 IPS 75 IPS 112.5 IPS 120 IPS 150 IPS
200 cpi 69 psec 56 psec 33 psec 22.0 psec 29.0psec | 16.7 psec
556 cpi 25 psec 20 psec 12 psec 8.0 psec 7.0 psec 6.0 psec
800 cpi 17 psec 14 psec 8 psec 5.5 psec 5.2 psec 4.0 psec

*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 B8 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/em vertical
sensitivity, 1 psec/cm horizontal sweep rate, external (-) trigger,
and chopped channel display.

Step 8: 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
psec for an 800 cpi density at a tape speed of 75 ips).

Step 11: ° Adjust R13 (top potentiometer) on B8 to obtain a read strobe delay of 8
psec™ between the leading edge of the first OR Clock signal and the
trailing edge of the following Read Strobe (+) pulse, 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.

*For 800 cpi at 75 ips. Refer to Table 5-5 for the read
strobe delay required at other density/speed combinations.
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DELAY
Read Strobe Delay Timing

Step 13: Write all ONEs at the low density rate (the Write Strobe period is 24
psec for a 556 cpi density at a tape speed of 75 ips).

Step 14: Adjust R14 (second-from-top potentiometer) on B8 to obtain a read strobe
delay of 12* psec 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.

NOTE
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 commands to 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 psec between the
Read Strobe pulse and the nearest OR Clock pulse.

Step 15: 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 1IPS 112.5 IPS 120 IPS 150 IPS
556 cpi 33 psec 27 psec 16 psec 11.0 psec 10.9 usec 8.0 psec
800 cpi 23 psec 19 psec 11 psec 7.4 psec 6.9 psec 5.6 psec

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

Step 1: Load a new, 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.

Step 2: Set the Write Pérmit, 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 Read Register Reset (-) pulse at pin 23 of the error check PCB at
B12.

Step 5: Connect pin 23 of B12 to the external-trigger input of the oscilloscope.

Step 6: 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.

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

Step 8: Program the tape transport to run the tape forward.
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Step 9:

Step 10:

Step 11:

Step 12:

READ REGISTER
RESET (=)

(OSCILLOSCOPE

CHANNEL A)

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
16.67 psec for an 800 cpi density at a tape speed of 75 ips).

Adjust potentiometer R12 on B12 to obtain a rate check reference time of

‘11 psec* between the leading edge of the Read Register Reset (-) signal
and the trailing edge of the following rate error delay B pulse, as indi-

cated on the oscilloscope. The timing relationship of the two 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.

RATE CHECK '
" REFERENCE TIME "_”

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 procédure 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
JS 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 5 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.

in paragraph 5-15.
in Table 5-7.

TABLE 5-7
TEST DESKEW INPUT REQUIREMENT

(SYSTEM DATA TRANSFER RATE)

The square-wave generator is connected as described
The generator frequencies required to simulate the bit density are listed

DENSITY 36 IPS - 45 IPS 75 IPS 112.5 IPS 120 IPS 150 IPS
200 cpi 7.2 kHz 9.0 kHz 15.0 kHz 22.5 kHz 24.0 kHz 30.0 kHz
556 cpi 20.0 kHz 25.0kHz . | 41.7 kHz 62.5 kHz 66.7 kHz 83.4 kHz
800 cpi 27.8 kHz 36.0 kHz 60.0 kHz 90.0 kHz 96.0 kHz 120.0 kHz

5-17.  TROUBLESHOOTING PROCEDURE.

The data electronics circuits are on plug-in type printed circuit boards (PCBs). The
troubleshootmg 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 performed unless 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 10-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 at B8. 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.

TABLE 5-8

INPUT SIGNALS

INPUT FUNCTION TEST POINT SIGNAL
Write Reset B16-14 ov
Write Permit B16-20 -12V.
Write Strobe B16-22 -12V pulses
Read Permit B16-26 -12V
Run/Stop (or Fwd/Stop) B16-28 -12v

5-19. TROUBLESHOOTING TABLES.

Troubleshooting Tables 5-9 and 5-10 may be used as a guide to further investigate
any malfunction existing in the data electronics.
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WRITE SECTION T

TABLE 5-9

ROUBLESHOOTING PROCEDURE

MALFUNCTION

FAILURE INDICATION

REMEDY

No head driver out-
put on any track as
measured at pins 30
and 34 of PCBs Al4
through A22

‘I_nput Buffer output at B16-20

is at 0 volts

Output of Write Power Gate
at pins A24-28, -29, and
-30 is at 0 volts

Write Register Reset output

at B8-30 is +12 volts when
Write Permit at B8-28 and
Run at B8-20 are at -6 to
-12 volts

Either a constant 0 volts
or a constant -12 volts
Write Strobe signal at
B16-22

~ Replace PCB B16

Verify that Write Enable

- Ring is in place. If ring

is in place and the mal-
function still exists, re-
place PCB A24

Replace PCB B8

Replace PCB B16

No head driver out-
put on a particular
track as measured
at pins 30 and 34 of
PCBs A14 through
A22

Write Data output from the
input buffer of the mal-
functioning track remains
at 0 volts when ONEs are
being written on that track

Input to the Write Ampli-
fier is negative and the
Write Strobe is present,
but no output at pins 30 .
and 34 of the Write
Amplifier

Replace the PCB corre-
sponding to the mal-
functioning track

Replace Write Amplifier
PCB associated with the
malfunctioning track
(A14 through A22)
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TABLE 5-10

READ SECTION TROUBLESHOOTING PROCEDURE

MALFUNCTION

FAILURE INDICATION

REMEDY

No output on any
track as measured
at the output of the
output drivers

Read Permit output at B16-26

is at O volts

‘Read Register DC Reset at

A24-9 is at -6 volts

OR Data input at B8-10 re-
mains at a constant -6 volts

Read Permit is negative at
B8-12 and an OR Data signal
is present at B8-10 but no
Read Strobe pulse at B§-24
or no Read Register Reset
output at B§-22

Read Amplifier output of 6
to 8 volts peak-to-peak at
pins 12 and 14 of A2
through A10 but no OR Data
output at pin 35 of A2
through A10. Clipping
Level input at pins 24 of
A2 through A10 at -10 volts
or greater '

No Read Register Reset
output at B8-22 or no Read
Strobe at B8-24 when OR
data is present at B8-10.
Both High and Low Density
Select at B§-34 and B9-35
are at a voltage other than
-12 volts

Replace PCB B16

Replace PCB A24

One of the Read Deskew
Boards A2 through A10

is malfunctioning. Re-
place malfunctioning PCB.

~ Replace PCB B8

Decrease clipping level
(refer to paragraph 5-5).
If clipping level will not
decrease, replace PCB
B8

Replace PCB A24.
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TABLE 5-10

READ SECTION TROUBLESHOOTING PROCEDURE

(Continued)

2.

MALFUNCTION

FAILURE INDICATION

REMEDY

No output from a
particular track at
the output of the
Output Driver

No Read Amplifier output
at pins 12 and 14 of the
Read Deskew boards of
the malfunctioning track

No output at pin 32 of the

Read Deskew board of the

malfunctioning track, but
6 to 8 volts peak-to-peak
measured at pins 12 and
14 of that PCB

No output signal from the

- output driver of the mal- -

functioning track even.

- though both inputs to the

output driver are TRUE

————

Adjust Read Amplifier of
malfunctioning track.
(Refer to paragraph 5-8.)
If malfunction is not cor-
rected, replace Read
Amplifier board and
adjust. If malfunction
still exists, replace
Read Deskew board of
malfunctioning track

Replace Read Deskew

PCB of the malfunctioning-
track

Replace PCB B13 or'B14
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6-1. INTRODUCTION.

SECTION VI

CIRCUIT DESCRIPTIONS

This section contains detailed circuit descriptions of typical printed circuit board

assemblies used in the data electronics.
quence by mnemonic coded designation.
located in Section VII.

TABLE 6-1

LIST OF CIRCUIT DESCRIPTIONS

The circuit descriptions are in alphabetical se-
Schematic diagrams and assembly drawings are

CODE CIRCUIT DESCRIPTION SCHEMATIC
ECC Error Check 3109873
EOA Exclusive OR 3104452
IBA Input Buffer 3107038
ODA Output Driver 3107043
RAB Read Amplifier 3107118
RDB Read Deskew 3107253
RDC Read Deskew, Bidirectional 3109930
SGA Strobe Generator 3107058
SLB Select Logic 3111158
WAB Write Amplifier 3112345
WPD - Write Power Gate 3107128
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CIRCUIT BOARD DESCRIPTION ERROR CHECK
SCHEMATIC 3109873

1. GENERAL DESCRIPTION.

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.

v Parity. The Parity input is ANDed with the Read Register Reset by the AND gate made
_up of R17 and CR10. 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 CR11, 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 Q1 ON, forcing the single-shot SS-1 (Q2 and Q3)
to trigger. At the end of single-shot SS-1's delay, the single-shot S5-2 (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-1 and SS-2 is adjusted by potentiometer R12 to give a total delay of 0.67
(1/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 Write Strobe. The Echo Check circuit operates 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 Q10 and
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CIRCUIT BOARD DESCRIPTION ERROR CHECK
SCHEMATIC 3109873

2. THEORY OF OPERATION. (Continued)

Q11 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 CR13, CR14, 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 0 +0.5 volt -12 volts
Parity 0 £0.5 volt -12 volts
Read Register Reset 0 +0.5 volt -6 volts most positive
Write Strobe 0 0.5 volt -6 volts
Write Register DC Reset +12 volts Open circuit
Echo +5 volt transition
Write Check Error 0 £0.5 volt -12 volts

4. POWER REQUIREMENTS.

VOLTAGE CURRENT
+12 VDC +3% 20 ma
- =12 VDC *3% 78 ma
- 6 VDC #4% 16 ma
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CIRCUIT BOARD DESCRIPTION EXCLUSIVE OR
SCHEMATIC 3104452

1. GENERAL DESCRIPTION.
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. THEORY 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 O 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.

EOA-1



CIRCUIT BOARD DESCRIPTION

4. OPERATIONAL CHARACTERISTICS

EXCLUSIVE OR

SCHEMATIC 3104452

>INPUT OuUTPUT
- FUNCTION UP LEVEL DOWN LEVEL UP LEVEL DOWN LEVEL
Voltage 0.0V to -0.5V | -5V to -13V 0.0V to 0.5V | -5.7V to -6. 7V==1
Current 5.4 ma max 1 ma max at -6.3V | 13.5 ma max | 1 ma max
Rise Time 150 ns max*
Fall Time 1100 ns max*
Delay 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.

5. POWER REQUIREMENTS.

EOA-2

VOLTAGE CURRENT
+12 VDC +3% 11 ma max
-12 VDC #3%, 60 ma max
- 6 VDC #49% 6.8 ma max




CIRCUIT BOARD DESCRIPTION INPUT BUFFER
SCHEMATIC 3107038
1. GENERAL DESCRIPTION.
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. THEORY OF OPERATION.

With 0 volt input, Q1 conducts and -6 volts appears at the collector of Ql. 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 cutoff. 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 ma max 4.7 ma max 30 ma max -12V thru 2.7K *10%
Rise Time 100 ns max
Fall Time 500 ns max

4, POWER REQUIREMENTS.

VOLTAGE CURRENT
+12 VDC %3% _ +40 ma max
-12 VDC x3% -40 ma max
- 6 VDC #4% +56 té -19 ma max
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CIRCUIT BOARD DESCRIPTION OUTPUT DRIVER
SCHEMATIC 3107043

1. GENERAL DESCRIPTION,

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 OuUTPUT

- 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 volts.

4. OPERATIONAL CHARACTERISTICS.

INPUT OUTPUT
FUNCTION HIGH LEVEL LOW LEVEL HIGH LEVEL | LOW LEVEL
Voltage 0V to -1V -5V to -12V 0V to -1V -12 2V
Current 350 pa 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 READ AMPLIFIER
SCHEMATIC 3107118

1. GENERAL DESCRIPTION.

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 Q1 and Q2, is a typical differential amplifier. The collectors of Q1
and Q2 are capacitively coupled to the second differential stage, made up of Q3 and Q4. A
gain potentiometer, R11, 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 R11. 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 ma max
-12 VDC #39% 10 ma max
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CIRCUIT BOARD DESCRIPTION READ DESKEW
SCHEMATIC 3107253

1. GENERAL DESCRIPTION.

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 Q1 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 C11, 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. Cl11 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 C11 when the input waveform reaches zero. The circuit is then prepared for the
next positive-going signal. When Q8 conducts, Q9 also conducts, causing Q10 to conduct.
When Q10 conducts, a positive signal is fed via CR4 and C12 into the single-shot made up of
Q11 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. 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
| +12 VDC +3% - 16 ma max
-12 VDC £3% 40 mai max |
- 6 VDC 4% 80 ma max
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CIRCUIT BOARD DESCRIPTION READ DESKEW, BIDIRECTIONAL
SCHEMATIC 3109930

1. GENERAL DESCRIPTION.

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 Q1 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. QS 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 C11, and Q7 cuts off. Capacitor C1l1 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. Cl11 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 C11 when the input waveform reaches zero. The circuit is then prepared for the
next positive-going signal. When Q8 conducts, Q9 also conducts, causing Q10 to conduct.
When Q10 conducts, a positive signal is fed via CR4 and C12 into the single-shot made up of
Q11 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 the 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 ma max
-12 VDC $3% 40 ma max
- 6 VDC #4% 80 ma max
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CIRCUIT BOARD DESCRIPTION STROBE GENERATOR
SCHEMATIC 3107058

1. GENERAL DESCRIPTION.

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
CR1, 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 CRS 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 C11. When C11 is charged, the base of Q10 goes positive and Q10 cuts
off. (Q10 remains cut off until capacitor C11 discharges to a level which causes the base
of Q10 to go negative.) The period in which Q10 is cut off is approximately 1.5 ps. While
Q101is cut off, Q11 cuts off, and the collector of Ql1 goes positive causing the Read Strobe
output at pin 24 to go positive. The collector of Q11 remains positive for the period of time
Q10 is cut off. When the collector of Ql1 goes positive, Q12 cuts off and the collector of
Q12 goes negative. When Q10 conducts, Q11 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 Q11 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 manner. 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 delay range.

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 CR10 and resistors R30 and R29.
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CIRCUIT BOARD DESCRIPTION STROBE GENERATOR
SCHEMATIC 3107058

2. THEORY OF OPERATION. (Continued)

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 Q1. 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 R10, resistor R8, and zener diode VR1. 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.

N

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 may be varied from approximately -6 volts to -9 volts by varying
trim pot R9. When Write Permit (-) is FALSE, Ql 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 R9.

3. POWER REQUIREMENTS.

VOLTAGE CURRENT

| —— ——————ee |
+12 VDC +3% 86 ma max
-12 VDC *3% 100 ma max
- 6 VDC +4% 30 ma max
+24 VDC +15% 3 ma 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, QS 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 Q15 and 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 0 volts, Q9 is conducting and the output is -6 volts.

SLB-1



CIRCUIT BOARD DESCRIPTION SELECT LOGIC-B
SCHEMATIC 3111158

2. THEORY OF OPERATION. (Continued)

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 Q11 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), Q10 and Q11 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. Amn input of -12 volts causes Ql and Q2 to
conduct and Q3 and Q4 to cut off. When Q2 is conducting, the outputs at pms 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 CRS5.

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.

SELECT LOGIC-B
SCHEMATIC 3111158

INPUT OUTPUT

CIRCUIT | PARAMETER |HIGH LEVEL| LOW LEVEL | HIGH LEVEL LOW LEVEL
e——— —

Voltage 0.00 £1.25V | -12 %2V 0.5V max -12V thru 2.7K *10%
Input Current 2.6 ma max |4.7 ma max | 30 ma max -12V thru 2.7K *10%
Buffer Rise Time |100 ns 100 ns

Fall Time 100 ns 500 ns max

Voltage 0V to -1V -5V to -12V | OV to -1V -12 2V
Output :
Driver Current 350 pa max | 1.5 ma max | 5 ma max 5 ma max

at -6 volts
. Voltage -0.5V most | -5.5V least | 0.3V more Open circuit
Density . . .
negative negative positive than
Select
-12V supply

Read Voltage -0.5V most | -5.5V least | +0.5V max |-6.0 0.5V
Permit negative negative

Voltage 0.00 1,25V | -9V to -25V | +12V with -12V
Deskew & Deskew no load
Amplifier| o1 oe 0.00 +1.25V | -9V to -25V | 0.0 0.8V | -12V
Select ol ;

Amplifier with no

Select load
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CIRCUIT BOARD DESCRIPTION WRITE AMPLIFIER
SCHEMATIC 3112345

)

1. GENERAL DESCRIPTION.

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 psec,
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 1nput 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 Cl1, the pulse through C11 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 Q7 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 4
voltage is also conducted through CR21 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 WRITE AMPLIFIER
SCHEMATIC 3112345

2. THEORY OF OPERATION. (Continued)

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.

B VOLTAGE CURRENT
+12 VDC *3% 14 ma max
-12 VDC‘i3% 14 ma max
- 6 VDC +4% 8 ma max
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CIRCUIT BOARD DESCRIPTION ' WRITE POWER GATE
SCHEMATIC 3107128

1. GENERAL DESCRIPTION

This card contains three independent circuits.

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, Ql 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 O 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 0 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.

Erase Head Driver.

(Continued)

WRITE POWER GATE
SCHEMATIC 3107128

Erase Head through R19. The current is 100 milliamperes nominal.

Whenever the Write Power Gate is on, current is supplied to the

When input at pin 11 is -12 volts (High Density), Q5 and Q6 are conducting. High

Density output at pin 16 is -12 volts.

is open circuit.

3. OPERATIONAL CHARACTERISTICS.

Q7 and Q8 are cut off and Low Density output at pin 17

INPUT OUTPUT
CIRCUIT HIGH LEVEL LOW LEVEL HIGH LEVEL LOW LEVEL
=
Write Power Gate] 0.0V to -0.5V | -5.70V to -12.36V|+11V to +12V 0.0V to -1.5V
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
Write Enable 11.64V min at 100 ma max +11V to +12V 0.0V to -1.5V
Relay
4, POWER REQUIREMENTS.
VOLTAGE CURRENT
e e
+12 VDC *3% 2 ma max

-12 VDC +3% 103 ma max
- 6 VDC +4% 13 ma max
+24 VDC *15% 30 ma max
-24 VDC +15% 5 ma max
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SECTION Vil
DRAWINGS

7-1. INTRODUCTION.

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.

TABLE 7-1
LIST OF DRAWINGS

CODE DESCRIPTION SCHEMATIC ASSY DWG
ECC Error Check © 3109873 3109915
EOA Exclusive OR 3104452 3107274
FFB* Flip-Flop 3104541 3107275
IBA Input Buffer 3107038 3107251
IBT* Input Buffer 3118175 3118174
LGB* LCC Generator 3116076 3116075
LPB* LPC Timing -B 3116088 3116087
ODA Output Driver ’ 3107043 3107255
ODL* Output Driver 3118184 3118183
ODM* Output Driver 3118166 3118165
PRB* Long. Parity Reg -B 3116083 3116100
RAB Read Amplifier 3107118 3107270
RDB Read Deskew 3107253 3107273
RDC Read Deskew, Bidirectional 3109930 3109933
SGA Strobe Generator . 3107058 3107276
SLB Select Logic 3111158 3111157
WAB Write Amplifier 3112345 3112347
WPD Write Power Gate 3107128 3107272

*Required for special features. Refer to Section VIII.

7-1



7-2

MISCELLANEOUS DRAWINGS

DESCRIPTION DWG NO.

Master Part Selector

Std TM-7 Series 3124744

Std TM-9 Series 3124745

- Std TM-11/TM-12 Series 3124746

Card Location Chart (DE-211/DE-291) 3124747
Logic Diagram, DE-211 Data Electronics .

' (Fwd/Rev-Run/Stop) 3112457

(Fwd/Stop-Rev/Stop) 3115496
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B/M REFERENCE TABLE

COMPONENTS
ASSEMBLY | FUNCTION | USED ON PART A PART B | PART G
3109872-10| 36 IPS TM-7211 033-168 | 035-422 | 035-421
3/10558-10| 75 IPS TM-4211 [034-930 |033-082 |035-757
31/10031-10 |112.5-1201PS | TM~/1211 |034-2/4 |034-950|034-930
3200526-/10
— la— .06
s

) TYPE ECC

Cser

i

\ \310987/-10
615-004

46 0-004
2 PLACES
7 PLACES
280-052 280-051
13 PLACES ¢ PLACES
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TYPICAL TRANSISTOR INSTALLATION
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PART NO. REFERENCE DESIGNATION PART NO. REFERENCE DESIGNATION
3201100-10 | @I, QI3, QI5, @7 041-412 RS, R30
3212091-10 | @14 041-413_| RG, Ri4, R35,R48,R49,R5/, R53
- 2,03, ¢4, @5, @6, 08, 041-428 | R46
saz092-10 | 2 00 O 0o Giacor 041-430 | _R3, RIO,R3Z
3263024-10 CRI THRU CRI4,CRI6 THRU CR36 041-434 R50, R55
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034-177 Ccl3 041-483 R47
034-212 | ¢3, 02 041-495 | Rez
034-535 c7 041-508 R2, R20, R26,R43
034-491 Cc2, C5, Cl0, Cll, Cl4, CI5 041-518 R45
310969/-10 ™ 534-496 | c8 041-519 | R52,R54
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6. COMPONENT DESIGNATIONS ARE FOR REF. ONLY.
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4. HEAVY LINE ON DIODES INDICATES CATHODE.

3. ASSEMBLE PER PRODUCTION PRACTICES MANUAL.
2. FOR ASSEMBLY SPECIFICATION SEE 3/09874.
1. FOR SCHEMATIC SEE 3/09873.
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( SEE TABLE)
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TABLE I
ASSEMBLY | INPUT COMPONENTS
NO. |LEVEL [ Ri R2 R3 R4 QI £ @2_|JUMFER
3118170-01| +3/0v| 4.7K_|470a 7.5K 014-505
311817I-01] te/ov]| 10K [ 27K} oo 0O14-505 | POSITION
3118172-01.| +9/0v ]| 10K | 47K 014-505 | ATOC
3/18173-01| +12/0V] 1OK__| 4.7K 321205310
|3r23922-01+6/0v | 24K | 27K 7Z5K 014~ 505
3//8227-01]0/+3V_| OPEN [470%_| 25K 0/4-505
3//822801 |0/+6V T la7x ] umpeR 0/4-505 | PosiTioN
3118229-0/ [of+av |~ § | 47K ] 014-505 | BT0C
3/18230-0/ | 0/¢/eV | oPEN | 4-7K_| 7.5K 3212053-/0
DO NOT SCALE DRAWING
UNLESS OTHERWISE SPECIFIED
DIMENSIONS ARE IN INCHES
DECIMALS ~ TOUERANCES ' ANGLES
7723922
SEE TABLE
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SEE TABLE.
T6)PARTIAL REFERENCE DESIGNATIONS ARE SHOWN.
"“~“PREFIX THE REFERENCE DESIGNATION WITH THE
CIRCUIT NUMBER FOR COMPLETE DESIGNATION.
5. ALL TRANSISTORS TO BE 32/2092-10.
4. ALL DIODES TO BE 3263024 -/0O.
3. ALL RESISTOR VALUES ARE IN OHMS, .5 %, /4.
2. ALL CAPACITOR VALUES ARE IN MICROFARADS.
1. FOR ASSEMBLY SEE TABLE I.
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TYPICAL TRANSISTOR INSTALLATION

3118169-01

ASsEmBLY | INPUT COMPONENTS
0. cever | pParT 4 | Pokr 8 [ Parr ¢ | PorT D PART D | paRT £ _|| JumPER
3123922-01| #6/0V | 04/-370 | 04/-442 04/-520 | 048-047| 014-305
3118170-01 | +3/0V | 041-412 | 041-428 041-520 | 042-431 |014-505
3118171-01 | #6/0V_| 041-408|041-442) |\ | 041520 |048-047 |0/4-505 posiTION
311817201 +9/0V | 041-408|041-412 041-520 |042-422 [014-505] A TOC
[ 3118173-01] #12/oV_[041-408|041-412 041-520 |042-422 |3212053-10
3118227-01] _0/#3V_|NOT USED | 041-428 | 041-520 042-431 |014-505
3/118228-01| 0] t6V 041-442 |041-520| o [048-047]014-505] POSITION
3118229-01| 0/ +9V 041-¢12 |041-520 042-422 |014-505|| B T0C
3118230-01| 0/ +12V _|NOT USED | 041-412|041-520 042-422|32/12053-10)
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3115720-69

REFERIENCIZ

REVISIONS

issue] DESCRIPTION

[ oare T owarrsian T oame | arreova

B |Ecw 9827 Cowr

| 277 ey s I

PART NO. REFERENCE _DESIGNATION
3263024-10 | ICRI_THRU 8CRI

037-068 | CI,c2

041-570 | IR5 THRU 8R5

041-442 | IR8 THRU BR8

048-331 | IR7 THRU 8RT

3212092-10| 103 THRU 803

PART A | IRI THRU BRI

PART B_| IR2 THRU 8RZ

PART C_| IR3 THRU 8R3

PART D_| IR4 THRU 8R4

PART E_| IR6 THRU 8RG

PART F_| Q1 THRU B@I, 162 THRU 8Q2

DO_NOT SCALE DRAWING

/23922

AYTNETICS

NEXT ASSY.

SEE TABLE

‘o] e inromuaron norton

%
Arox counyTis reococts oms-on o e,

WLE AL BE MADE TGN o con
MPUTLR rRoD0cT!

@ FOR JUMPER POSITIONS SEE TABLEI.

@ MARK PART NO. AND NAMEPLATE INFORMATION
PER MIL-STD-130.

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

9. SEAL PRINTED CIRCUIT SIDE ONLY WITH
_ HUMISEAL TYPE 1B15 COLUMBIA TECH. CORP.
OR EQUIV.

HAPRESSION=STANP —

6. COMPONENT DESIGNATIONS ARE FOR REF. ONLY.
5. PLUS SIGN ON CAPACITOR INDICATES POSITIVE.
4. HEAVY LINE ON DIODES INDICATES CATHODE.

3. ASSEMBLE PER AMPEX JTANDARODS .

2.FOR PERF SPECIFICATION SEE 3//817G.

1. FOR SCHEMATIC SEE 3/18/75.
NOTES:
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| = [ INPUT BUFFER -T
L T 7 (POSITIVE LOGIC)
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EN D| 09150 311817 4
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REVISIONS
ssue} DESCRITION | oate | orarrsian | oate | armsoval
| 11 1
SELECT (]
HIGH D(EN)S/I‘Y 31
SELECT |32
MED DENSITY ~2av -12v -24v —12v ~24v —12v
CRI wwe | C
“ raos. onen L L2
oxen
G
SELECT o oz os e /J/;I/EJI;TH/PWOA/
LOW DENSITY |33 -
=) 32/12053-10 321209110 3212053-10 3212091-10 aaep AN JUe198 40 TO TsiE L.
f AQOED ASSY F//8I32-C1 70 7ASLE Z.
RS
20K
3| cw
4 =12V - -
+2V +2v +12v —12v / 2 2v v
, P
R
@8 18a 2K €2
321209610 12w b
Q9 v
R20 3212054-10 QI
GAP ?VE;ECTT o 2.4K
INPUT |1 Qo
(-12/0) soi12074-10 Y&/ | cr9
CRT ®8 d e fRes
- 7 5
3263028-10 Sen crioy N
+12v '...—
w0 s o | BSEET
WRITE PERMIT (=) (25 14} GaP DETECT
#24vDC |34 -V -2y -2V -2V OUTPUT
-24vDC |35 é % 5 (-12/0)
R4O S R42 ‘R44 :
#+2voc| ! 120K S 15K S 2k 42557
-evoc |3 o i
—-12vDc ¢ 5% 500V cRi7
(% 1% l2 152 1% 18 e i
/ .0 .8 +| 6. CRIG crR20 =
#20% z/oz;# 208 7 120% £ 35V = 35v % xcri8 o 6| (@] see meLe 1.
+‘[ 0V T/oo vl 2ov '[ 20v *z /%’tho% . Nz — (-12/0) 5. ALL TRANSISTORS TO BE 320/20 92 -/O.
5 b Q16 4.ALL DIODES TO BE 5263024-/0.
i S 3. ALL RESISTOR VALUES ARE IN OHMS,#5%, /4 W,
RS.GRD 13 L P R4I 2. ALL CAPACITOR VALUES ARE IN AMICROFARADS.
7 - 500V Sy | CRIS 1. FOR ASSEMBLY SEE 7ABLE 1.
— 12V -6V 12V bl NOTES: UNLESS OTHERWISE SPECIFIED.
= R43
TABLE 1 REFERENCE DESIGNATIONS JOK J DO NOT scue onwne | gl s IR | AMIDEDC Sonpures prosucts oneion
ASSY NO. SPEED | DENSITY c8 c9 CR4 | C7 | [LAST USED | DELETED = o o s | 3
3116072-10] 36 IPS 800/556/200|.0015, #103,100V _|-056 £10%,35V__| OPEN | OPEN R45 +i2v g — e — e |y SCHEMATIC—
3116073-10] 112.5/150 1PS |800/556/200 | 330pf £5%,500V_| 015 210%, 35V | OPEN| OPEN, Q17 ;ggg;ogg@ﬂmnwwrwm:y N -y
3116074-/0| 7.51P5 __|80055G/200|.0047 %10%,/00V |.22 5%, 35V | OPEN| oPEN| | CR20 e o= L.CC GENERATOR-B
3116142-10] 56-751P5 |800/556/200 | 470pf 259, 500v|.027 *10%,35V | OPEN | OPEN clil S oW s caeals V965 B -
. P 7 N Ly
3//8/52-0/] 60 /Ps 556/200 | 470 pF. #5%.300V].047 2/0%6, 35V | OPEN | OPEN = 3 D! 09150 3116076
NEXT ASSY. 15T USED ON 6\
APPUCATION [SRE — F& =l




TABLE I
B/M_REFERENCE TABLE
ASSY NO. SPEED | DENSITY |PARTA |PART B | PART C |PARTD
311607210 |_3G IPS_|600/556/200|035-509 | 037-465 |NOT USED |NOTUSED
311G 073-10|112.5/1501P5|800/556/200| 034-212 | 037-344 |NOT USED |NOT USED
3/1G074-10] _7.51P5 _|800/556/200| 035-989 | 037-45 4 |NOT USED |NOT USED
31161 42-10| 56-75/PS |800/556/200 | 034-214 [037-343 | NaT USED|NOT USED
3//8/52-01 | 60/PS__| 556/200 |034-2/4]037-273 |NOT USED |NOT USED
3200526-10
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G15-004
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460-004 CAPACITOR 3116071-10
2 PLACES PART A
CAPACITOR
PART 8
280-052 280-051
[ a4 .y & Z .

TYPICAL TRANSISTOR INSTALLATION

3/10969/-10

(&)
CAPACITOR
PART D

3/115720-09

[ [5

R0, a,

e

CHANGE DESCRIPTION

/55 B RDOED ASSY S/EI42-/10
255 'C' ROVED AsSY 3118152-0/

PART NO. REFERENCE DESIGNATIONS || PART NO. REFERENCE DESIGNATIONS
3201100-10 Qls 041-430 R34
3212053-10 | QI, Q3,Q5 041-436 R41
3212054-10| Q7,Q9 041-442 R30
3212074-10] QI0 041-482 RI9, R26,R39
32/12091-10| @2, 04,06 041-484 R40
3212092-10 Q1,R312,Q13,R16,Q1T 041-497 R21
3212098-10| @8,Qi4 041-511 R36
3263024-10 | CRI-CR3,CR5,CR5,CR8~CR20 || 041-519 R27,R29,R33
3263028-10| CR7, 041-520 Rl, RG,RII
034-212 cio 041-411 R3, R8, RI3
034-963 Ccll 041-560 R2,R7,RI12,R28, R44
035-989 | €2 041-561 R25
037-071 C5,C6 041-570 R20
PART A c8 041-571 RIT
037-990 | CI,C3,C4 041-584 R3l,R32,R38
041-408 R35,R37 041-612 R43
041-409 | R42 041~ 595 R24
041-410 | R23 044-313 R5, RIO, RIS
041-550 | R4,R9,R14 047-302 R45
PART B8 cS 047-891 R22
PART C CR4 041-437 R18
PART D c7
04/-303 RI6

REFIERIENCIZ

DO _NOT SCALE DRAWING

'UNLESS OTHERWISE SPECIRED
'DIMENSIONS ARE IN mmzs
TOLERANCES.
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B sm&

D A OTACE oM Wy krrhk v
[FQUGHNESS OF All MACHNED J

T

THE IFORMATION EALON 18 THE PR
AMPEX COMPUTER PRODUCTS

woLE naLL B
‘s or A

DUCTION DR UNAUTWORIED USE (N PART OR 1N
ADE WATHOUT WRTTEN COM.

c
irex COMPITER PROGUCTS DIV

{i2] INSTALL PARTS A THRU D PER TABLE I.

] MARK PART NO. AND NAMEPLATE INFORMATION
2 PER MIL-STD-130.

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.

[BJMARK POT REF. NO's. .12 HIGH CHARACTERS,
"COLOR WHITE, PER MILSTD-130. DO NOT
IMPRESSION STAMP.

TRIMPOTS 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//G0O77.

1. FOR SCHEMATIC SEE 311607 G&.
NOTES:
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~-12v -tV
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c4
GAP DETECTOR 1000pf CR4 Q3
INPUT (+) ___g 3212053-10
CR8
5
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> 47K RIO
27K
12V ti12v tIZV +i2V
/123 e CRS -zv -r2v -r2v —i2v
Lol
2124 e RO
RIl RI2 .
3|25 %C ! > 4.7k ‘ Y CRI9 .;21;;
42 1€ CRiI2 3%
3w
5|27 PRCLLE Ri3
CR/8 4.3K [
LPC READ DATA — Pt MW ’
CRI4
&|32 ¢ CR22
7133 1¢<B5 R RI4 CR20 > ,9
39K 30K —
6l 1€ CR/G
9035 ¢RI N
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t+12v
+2vocC | 1
-12vDC | 4
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REVISIONS.

rssue] DESCRIPTION

Towm [ omarsan [ owt ] amrove:

Alern o620

LD

| P | T

LPC SEGISTER

SESET =)

LONGITUDINAL PARITY

ERROR(-)

5. ALL TRANSISTORS TO BE 32/2092-/0.
4. ALL DIODES TO BE 3263024 -/0.

3. ALL RESISTOR VALUES ARE IN OHMS % 5%, /4.
2. ALL CAPACITOR VALUES ARE IN M/ICROFARADS * 5%, /OOV.

1. FOR ASSEMBLY SEE 3//6087.
NOTES: UNLESS OTHERY/ISL SPECIFIED.
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460-004
2 PLACES
©/15-004
2 PLACES
280—05;M*280-05/
1) 2 - &I T T 7D

TYPICAL TRANSISTOR INSTALLATION

310969/-10

3115720-12

ssuel

‘DESCHANON | oar T ooarmusn T oare | wmeova

Al£en 106-CT  pRoo. |7 fujmets Jalol? |

PART NO. REFERENCE DESIGNATIONS || PART NO. | REFERENCE DESIGNATIONS
3212053-10 041-430 | RIS
3212092-10 |_G1, 92, @4, G5, @6 041-436 | RI
3263024-10| CRI THRU CR22 041-483 | Rio
033-082 041-484 | R2
034-950 0&1-5/1 | RII,RIE
037-990 041-520 | R6
041-406 041-560 | R5, R8,RIB
04/-409 041-584 | RI3
041-411 04/-G/2 | R4 RI.RI4
04/-412 047-302 | RI9

JMARK PART NO. & NAMEPLATE INFORMATION
PER MIL-STD-130.

8. PART NO.TO BE 3116087-10.

7. SEAL PRINTED CIRCUIT SIDE ONLY WITH HUMI-SEAL
TYPE 1815 COLUMBIA TECH. OR EQUIV.

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//6 0 89.

1. FOR SCHEMATIC SEE 371/ 088.
NOTES:
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8. FOR REF AS5Y SEE 3107255

SEE TABLE I

{6JPARTIAL REFERENCE DESIGNATIONS ARE SHOWN. PREFIX THE DESIGNATING
NUMBER WITH THE CIRCUIT NUMBER FOR COMPLETE DESIGNATION.

5.ALL DIODES TO BE 3263024-10.
4. ALL TRANSISTORS TO BE 3212092-10.

3.ALL RESISTOR VALUES ARE IN OHMS, I/4W,t5°/o.
2.ALL CAPACITOR VALUES ARE IN MICROFARADS.

L. FOR ASSEMBLY SEE TABLE I

NOTES: UNLESS OTHERWISE SPECIFIED
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ASSEMBLY D | ECN 8732 W Braw  |2-2668 7, ri0icf
P2 CR4 R4 E | ECN8747 W Brasd |5-12-68]ill.5 4 =
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2107259 | TMI212 DFTSMN | 5=, t}.ann |4 223|CODE INDENT, NOJ SIZE [DWG. Ho. ISSUE
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CONNECTOR
PART B

RIVET
PART C

@ INSTALL PART A THRU F PER TABLE I

o, 165D

| W B J

SEAL PRINTED CIRCUIT SIDE ONLY WITH HUMI- SEAL
TYPE 1B15, COLUMBIA TECH CORP OR EQUIV.

[5)marx AT no. AND NAMEPLATE INFORMATION PER Mil-STD-i30.

8 PART NO. TO BE A5 SHOWN IN BiLL OF MATERIAL
[Tcreurmry on Farsios

& PLUS SIGN ON CAPACITOR INDICATES POSITIVE

5 COMPONENT DESIGMATIONS ARE FOR REFERENMCE ON;.Y
4. ASSEMBLE PER AMPEX STANDARDS

3. HEAVY LINE ON DIODE IUDICATES CATHODE

2. FOR PERF SPECIFICATION SEE 2101044

s .ga%s= o10 A;N?)_%s 28,5 SPOLE SALL a1 BADK tnout WaTTEN
ARG Mok 1 (Sl | £ At [3/4a e

I FOR SCHEMATIC SEE 3107043 107042 [TMT21 _ |eoifoetiior mu wcneo |88 [ P22, Aorks CIRCUIT BOARD ASSEMBLY
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: SE SPECIFIED ¥ peR MusTO10 —

NOTES: UNLESS OTHERWI Si0705% | 771728 o [y ] QUTPUT DRIVER
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= |ECN Al AN PROD. | £desc[3-
C |fcnv 8732 b Sroer
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TABLE I
ASSEMBLY | FURT A PART B FART C | PART £ FART £ FPART F
3102042-10 | 3/0704/-10 \3200504 70 WoT UsED|32/12092-10 |3263024 /10 |047-302
31072590 | 3/0704/-20 320052610 |460-004 |3212092- 10 |3263024-/0 {047-302
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/—- 31096 9/ =10

$10932C- 30

UNLESS O
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ronu 2632107 aev. 941

oruamion wiron
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PART NO. REFERENCE DESIGNATION
3212092-10 | 1q1 THRU QL
ICRT THRU BRI, {CRZ THRU BCRZ
2263024-10 | 1o, Ty acs
‘031-500 | 1, €2
c4i-406_ | 1Rz THRU BRZ
| oal- 51 1R1 THRU BR1
04| -560 1R3 THRU B8R3
FART £ | 1R4 THRU 8R4
PART D | 102 THRU BO2
PART E | ICRE THAU oCFa
nza?i PART NO. |
DO NOT SCALE DRAWING




REVISIONS
[ISSUE DESCRIFTION DATE DRAFTSMAN. DATE APPROVAL
B8 | ECN 5936 PROD REL |8p3fe] Decsrecol |¥hfur | Shen b
_ — ¢ |cew soos AR
Hpep—— cmcwrs 22V D [ECN 7200 "u.tt| REISS I'_y,,/.. L
A N24 1 THRU 4 \ E |&ecv 5553 517 H Borwem o)/ 1 Bt
INPUT #1 3]23 F |[ECN 7884 b e iz
4304 | ~12v I
RI R4 l
in | | % 7) S 2.4K
2 l7 | Y
INPUT #2
3|24 cRr/ 25 OUTPUT #1
413! INPUT # | ——————— 3K |
I . R2
CRZ 2.7K Q/
Rk INPUT # 2 a——————|4———8—\"— r8
2| o
INPUT*3 3l | I CR3 556& (7 l
| —it—
4|34 I
SR3 I
10K
re | ) —12v ) I
2|8 +12v
INPUT #4
3|25 I tizv +12v |
4133
l -12v +av | l
1o
., 2| .
ouTPUT *1 Q6
—
3122 I ‘SRIO RI3
4 (29 40 > 2.4K N |
- 1< ouTPUT *2
| # I CRS RI4 (I;T;ag
1 INPUT #3 4———i4—9 3K
RII @ @s @
113 P CR& 27K
2120 INPUT * 4 <|——|4———/w~— @4
ouTPUT#2
sy CRT I
RI5
4132 I 14 15K,
| |
+2v |1 /oK 4 I 8. FOR REF ASSY SEE 3118183,
Trev ¢ cl *J_ cz | = -12v = = (7) see TasLe s
‘ =% [EJPARTIAL REFERENCE DESIGNATIONS ARE SHOWN.
igoy .2 3 . +12V .PREFIX THE REFERENCE DESIGNATION WITH THE
+‘l‘ L o 120% . CIRCU'T NUMBER FOR COMPLETE DESIGNATION.
5 15V 15y —_— _— — 5. ALL TRANSISTORS TO BE 3201104 -/0.
_I_ g. :tL DIODES TO BE 3263028 -10.
o . ALL RESISTOR VALUES ARE IN OHMS, 5%, 1/4 W/
P.5. GRD % = 2. ALL CAPACITOR VALUES ARE IN M/cfaorz’kzgé
L7_ 1. FOR ASSEMBLY SEE TABLE /.
NOTES:
TABLE 1
ASSEMBLY ouTPUT COMPONENTS (CKT 1| THRU 4)

LEVEL [TRI € RIo | R7 & RI7 | RE € RIB_|RA ¢ RI9_| Q@57 AL |ZR4 € CRT Y A T vy cmp———
3118179-01| t3/0 OPEN 6.19K *1%, Yaw| 2.T4K £1%, /4N |125 £3% 3W |320/104-/0| 33024 -10 B D e Fromorrs v R.O. BOX 328, CULVER CITY, CALIR
3118180-01| *e/o OPEN 2.21K *1 %, I/4W| 2.T4K 1%, I/4W 125 3% 3W [3201104-/0|22L3D24-10 et A SCHEMATIC =
3118181-01| 79/0 OPEN 1.62K £1%, 4 W | 7.5K £1%, I[4W [125 £3% 3w 320110 440]322024-10 A0 SPOTACE COmcs XaDy AFPRGR. B10, - —— TPUT DRIVER —L
311818201] #12]0 | __OPEN 2K _15%,/4N| _OPEN __|125 £3% 3 |320/104-10[32630240 oo G e s cocla /g OU / -L

Y
311829201] +4/0 OPEN 599K 21 %, /AN | 274K 1%, /4N |125 £ 3% 3w 3201104 40| 320.3024-10 B =8 7 (NON - INV  POSITIVE OUTPUT)
3119498-01] +8/0 OPEN 3.01K *1%, 1I/AW] T.5K 1%, I/4W _|125 £ 3% 3w |3201104~10| 22302410 a3 G
3119565-01|75/0 OFEN 274K 1%, /AW | ZK21% /W __|125 * 3% 3w [3201104-10 320202410 || SEE 746 D] o9150 3118184
212387301 +6/0 GOPEN 12K * 1% I/4W | 1.2K X 1% 1/4W_| DPEN OPEN TUMPEE. “"““ﬁmm T ST o7 o]




B/M REFERENCE TABLE

ASSEMBLY [OUTPUT LEVEL | PART A [ PART B PART Cc | PART D PART E PART F
3118179-01 | +3/0 NOT USED | 042-881 048-186 {047~302 |320/104-1D|3262024-I0
3118180-01 | + 6/0 NOT USED | 042-423 | 048-180 [047-302 |3201104-1D(3263024-10
3usI8!-0i [ +9/0 NOT USED | 042- 460 | 042- 430 |047-302 [3201104- 1D |323024-1D
318182-01 | +12/0 NOT USED | 041- 560 | NOT USED |047-302 |3201104-10 [3263024-10
3118292-01| 14/0 NOT USED | 057-540 | 048-186 |041-302 |320!/104-10 {3263024-ID)
3119498-01| +8/0 NOT USED | 042-866 | 042-430 | 047-302 [ 3201104-10]32L3024-10
3119588-01| +5/0 NOT USED | 042 -426 | 0#8-052 | 041-302 | 320/104-10]3263024-10
3123873-01 | +6/0 MOTUSED |042 -517 | 042-517 OPEN OPEN JUMPER
3200526-10
— le— .06
C s !
oleoooo o 75
— iR l
<] 36 w
ﬁ‘“‘* i *ﬁ.‘ : o
z
00 o0 ° % . SI
o—0 o—o0
7999999 E )
olafo)|q 3 —
SEHEE x
&
ZQG ?** _J
3115720- 68

460-004
2 PLACES

3118178-01

Gl15-004
21 PLACES

280-052

DO NO \WING -1
%;Eé;'}g& ! AMPEX '.ﬁ'r:m:::ssy.zfzy.svmaa"
:‘N‘%i;g"w’fféwm.oﬁw% w 7 CIRCUIT BOARD ASSY-
e o A Pl NS )
TYPICAL TRANSISTOR INSTALLATION I e ie OUTPUT DRIVER-L
— [ormsun = ke |ufr/od)
o3} T | SiE [conE BT, RO, JEWS, RO
SEE TABLE W D| 09150 311818 3
NEXT ASSY.
"APPLICATION SAE2 | Y

REFERENCE

REVISIONS
e DESCRIPTION DATE DRAFTSMAN DATE APPROVAL
B | o 5936 PROD REL |Yasfic| Bt |l B I
C | éen oo Ve | ot 3 P
L |ECN TZ0C W L w2
£ |£C 5553 6-1767|HBraro /ol 1o Prt
F |ECN 7884 S R
PART NO. REFERENCE DESIGNATION
1Q1 THRU 4QI, 1902 THRU 4@2,
320110410 | 1Q4 THRU 4Q4,
105 THRU 405,
2] | poRT F ICR4 THRU 4CR4, ICR9 THRU 4CR9
ICRI THRU 4CRI, ICR2 THRU 4CR2,
32603028-10 ICR3 THRU 4CR3, ICR5 THRU 4(R 5,
ICRG THRU 4CRG, ICRT THRU 4-CR'I,
041- 408 1IR3 THRU 4R3 ; IRI2 THRU 4RI2
041- 409 IRG THRU 4RG3 IRIS THRU 4RIS
O41- 442 1R2 THRU 4R2; IRit THRU 4RIl
041 - 550 IRS THRU 4RS; IRI4 THRU 4R14
041- 570 IR4 THRU 4R4, IR!3 THRU 4RI3
PART E 183 THRU 403, 1Q6. THRU 466
PART D (RO THRU 4R9; IRID THRU 4R\2
PART A IRI THRU 4RIl; IRIO THRU 4RIO
PART B IRT THRU 4R7; IRIT THRU 4RI7
PART C IR8 THRU 4R8; IRI8 THRU 4RI8
037-05G Cci,C2

THE INFORUATION NEREOW 18 THE PROPENTY

@) INSTALL PART A.B.C.D.E.¢F
.FER B/M REFERENCE TABLE.

1) MARK PART 10, AND NAMEPLATE INFORMATION
2 PER MIL-STD.

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

9. SEAL PRINTED CIRCUIT SIDE ONLY WITH
HUMISEAL TYPE 1B15 COLUMBIA TECH. CORP.
OR EQUIV.

B-MARK—POT—REF-NOs—I2-HIGH-CHARAGTERS,
C—GJ:GR—W-T-EPER—MH.-SE—BO—DO—NOT

T To-BE
7-TRIMPOTS—HOTTO-BE

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 318185

1. FOR SCHEMATIC SEE 3118184 .
NOTES:

SUBMERGED—IN-WATER




REVISIONS
TABLE T 1SSUE DESCRIFTION DATE | DRAFTSMAN | DATE | APPROVAL
ASSY AD. oOUTPUT COMPOUENTL B | ECN 5942 PROD REL  |Yagfie| Desime’ |$f3ufiy &#ﬁ'
LEVEL cl RI R4 Rl R7 Q2 CES ¢ |ECN 7200 2, | RE|ISS rr/”hM
311816 1-01 |0/+3V OPEN OPEN  |bI9K. £1% | 279K 1 1% | 125 £ 39%3W|320/104-/0 | 226302440 S Zch 55535 <A Broe Wl /o e
2/18/620/ |O/+6v | OPEN OPEU | 2.21K. 21% | 274K 21% [125 2 3% 3W | 320110 % -10 | 3242302410 E |Ecu 78384 v | o 9ot | s |
2118/63-0/ |or+7v OPEN OPEU  |1.BZK.Z 1% | 15K .* 1% |125% 3% 3W | 320110 4-10|314630624-/4 £ |FCnv gege ot 4 Brar | Voo pT
3711816 40/ |O/+zv OPEN OobEW | 2K OPEN 125% 3% 3W |320//0 4-10|3263624-10
2//8293-0/ |0/+4v OPEN OPEN | 4.22K.X1/% | 2.74K. /%125 ¢ 3% »W |320//04-/0 | 326202440
31194 970/|07 +8v OPEN OPEN [30IKt1% | 75K.2 1% [125£ 3% 3W | 320110411 32630240
3/19589-01|or+sv oPELS OPEN | 273K* 1% | 2K * /% |12S£3% 3W | 320//03-10 | 320202410
312387901 |O0/+6V DPEN] OPEN | 12K % 1% | 1.2K £ 1% | OPEN DPEN TUMPEE +i2v
I e +12v
!/ /2r——>
219
36 (6] CIRCUITS R7 |
4|1 , ) 1 THRU 8
INPUT 1 4 553 | 7 () <
|2 7
7|30 - CRI ¢l . Q2
INPUT 1 i
8|34 > or )
-~ INPUT 2 ® * = OUTPUT
2 V7] o, CR5
z|e CR3 @
3|17 L _i¢—o
4118 R3 < R6
INPUT 2 < ' 10K R5 -
24 | . NO.
5 & cr+ ezon T [ "N 31181606
6|25 15%
713/ V2w
L& 33 .
s \ = -
I {1op——— -12v +12v -12v
213 8. FOR REF ASSY SEE 3118165
J 3|15 SEE TABLE 1.
4120 I P6JPARTIAL REFERENCE DESIGNATIONS ARE SHOWN.
OUTPUT < 5122 ! A T oA TION, Wit ThE
CIRCUIT NUMBER FOR COMPLETE DESIGNATION.
6|27 5. ALL TRANSISTORS TO BE 320110 4-10.
7129 4. ALL DIODES TO BE 3263028-10, —
I 3. ALL RESISTOR VALUES ARE IN OHMS, 5%, //H.
8|32 2. ALL CAPACITOR VALUES ARE IN M/CROFARADS,
1. FOR ASSEMBLY SEE TABLE 1.
+12vDC| / > NOTES:
-IZVDC 4 ic/ + 02 - THE INFORMATION NEREON IS THE ““’:’r_ s arv
/5 -~ /5 i i w i onw | A\ MIPEX B EON Sas, COLVER Sy, CALA
+'[ t20% | 1207 L
{)
s | zov_ | 2ov T o z 5/, SCHEMATIC —
010} n ~ -
Rs.6RDX |6 L 2 oo &enl 100 OUTPUT DRIVER —M
- TERAL crk sl Sofec
L7 o 2B (INV. POSITIVE QUTPUT)
\” CODE iDENT. NO. 3 .
SEE TABLE| OF-200 C| 09150 3118166
NEXT ASSY. 1ST USED ON Lz
APPLICATION NONE F'E!' | OF |




TABLE I
oUTPUT COMPONENTS
ASSEMBLY NO.| "\ eye [PARTA |PART B | PARTC |PART D |PRETE | FARTF | PRET &
3118161-01 | 0/+3V__|NOT USED |NOT USED | 042-681 | 046186 | 041-302 320110410 |3263023-10
3118162-01 | 0/ 46V L |042-423 [048-186 |DA1-302 |3201104-ID | 326302410
3118163-01 | 0/ #9V V| 042-460 [042-430 [041-202 | 320 1104-D | 3263024-10
3118164-07| 0/ #12V | NoT USED |NOT USED | 041-560 |NOT USED |04-1-302 |320 1104~ 10| 326302410
3718293-01 | 0/+4V |NOT USED_|NOT USED |042-873 |046-186 |04T-302 | 3201104-I0] 526302410
3119497-01 |0/+8V NOT USED [NOT USED |042-866 |042-430 |047-302 |32D1104-1D|3262024-10
3119585 -01 |0/ 5V _|Wor usED |Wor USED | 042-426 |048-052 |OAT-30Z [3201104-10 | 3763624-10]
3123874.-D1 |0/+V__|NOTUSED [NOT USED [D42-K17 |04z 517 | OPEN OPEN__| JUMPEE _|
—» |le— .06

—— 3200526 -/0

s

& 310969/-10
= z =
| R o
! i e
4
_/ ) al=
G15-004 jcrz] o olz}®
4 PLACES 3Rz} o . ©
—cRsk—  —{zAsk— —@—
I 1 o O [ O (o] o O
' NRRR
N S| JCRB
O"”Q’”Q”.m.’"‘”’ .”O‘”
3115720-67
of |+ ™) o
Szl o * | [0 @
= |, § NN < EE
} Q ol o
460-004 3118160-01
2 PLACES

TRANSISTOR INSTALLATION

TYPICAL

REFERENCIZ

RIVISIONS
d DESCRIPTION DATE DRAFTSMAN DATE APPROVAL
8 | £cn 5342 PROD REc | Yretsd| g |Fnfis betrt=
¢ |ecnT200 e "I REISS || LTt
D | £cn 5553 8-176N 8/ Bree |5 )i 10 Bowe,
E |ECN 7884 15 | %ﬂ Yot
7
PART NO. REFERENCE DESIGNATION
3201104 -10 | 1Q1 THRU 80!1
PART G ICR5 THRU 8CR5
.10 | ICRITHRU 8CRI, ICR2 THRU 8CR2
326302810 | | p3 THRU 8CR3, ICR4 THRU SCRE
037-068 | Ci,Cc2
041-408 | IR3 THRU 8R3
041-442 | IRZ THRU 8R2
12)| PART C IR4_THRU B8R4
12)| PART D IRG THRU 8RG
| 04/-343 | IR5 THRU 8R5
PART E IR7 THRU 8R7
PART A ICI THRU 8CI
PART B IRI THRU BRI
PART F 102 THRL 842

) INSTALL PARTS A THRU G ' PER TABLE I.

@ MARK PART NO. AND NAMEPLATE INFORMATION
PER MIL-STD-130.

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

9. SEAL PRINTED CIRCUIT SIDE ONLY WITH
HUMISEAL TYPE 1B15 COLUMBIA TECH. CORP.
OR EQUIV.

IMPRESSIONSTAMP:

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 3//8/67

1. FOR SCHEMATIC SEE 311816 6.
NOTES:

DO_NOT SCALE DRAWING
UNLESS OTHERWISE SPECIFIED
DECIMALS.
Xk .05 00 .
321530 Suior Encecam
| AND SPOTFACE CORNER'
ROUGHNESS OF ALL MA(
REACES =—

DUMENSIONS AXE IN INCHES
ANGLES

THE INFORMATION RERTOw 18 TH

Jurex counsTen rroouers o aion. %0 RErRD.
it i i o
v

IAMPEX Somryren prceucrs ovmion

CIRCUIT BOARD ASSY—

OUTPUT DRIVER —-M

(INV. POSITIVE OUTPUT)

ET3 (e aroN (s
rmp il D|osiso| 3//8165
APPICATION / 5 |5.—‘n 7 oF 1




oo
1SSVE DESCRIPTION DATE DRAFTSMAN DATE APPROVAL
A | ERN 10G-CH PRODL - /4 Ziusmad | |imges _
-6vVDC -12vec -12VDC -5V0C s e 4Ei14 1828/ < <rmale TPt P
|\ T T T TTyxcecor T T T T T
R3
| ¥ CRI 2 750 38, veas |
I/ZW RS RG 72w
[ 3.9K 3.9K i
— ouTPUT 1 (~) A 4 oyTPUT 2{4)
) i
oUTPUT 1 (-) jz A - Q! 2z
L 3023 | & S R2 <3 " RS [
£10'% 2K aV RA.S > 2K
| “so6v |
(114 AC SET (+) *+—————j—¢ R4 WCRr3 wCre SR7 ——|———4C RESET(4)
ourpuT 2(4) 42|19 I y CR2 ek T seK c2c cz |
30 | £ Y sees0z8-0 326302600%  100PF |
) 110%
DC RESET (-) ’ AV 500V |
1y [ P D, __]
AC SET (+) <2|n L £
3|22 +12VDC +12VDC
/12 -12v -ev -i2v -12v -12v ~12v -12v
AC RESET (4) < 2|8 REFERENCE DESIGNATIONS |
/ LAST USED __|DELETE
Lj z R2 SR RI2 RI5 o3 [ozLeTED
. 27K 4.3K 1.5K
s 62K b3 17 THRU 3CZ
{ ) CR9 CR3
DC RESET (-) < 2|i5 cRrI ) GAP DETECTOR ICRG THRU ZCRG
(324 —id¢ 7 i¢ RI3 25| OUTPUT (=) 213
CRe 4.3K ICZ THRU 2352 T
(——+ 3263028-10 $——N— Z1e —
Y o IR THRU 3RS | i
GAP DETECTOR 2K p 3212054-10 p Q4 Q5
INPYT 26 WV S ‘ s, >——@
(READ STROBE)
CRT
3%,  Wcrs WCR9 »
RI9
180 L 1 L RI4
+12V ° B - SeK
=
Q3 . =
3212074-10 +2v
<
CR2 {7) see TaBLE 1.
3063028-10 'fg PARTIAL REFERENCE DESISNATIONS ARE SHOWN
PREFIX THE REFERENCE DESIGNATION WITH THE
+12Vv CIRCUIT NUMBER FOR COMPLETE DESIGNATION.
5. ALL TRANSISTORS TO BE 32/2092-/0-
-12vDC |4 4.ALL DIODES TO BE 3263024 -/O.
+12V 3. ALL RESISTOR VALUES ARE IN OHMS // 44, £ ‘Z, .
-6 VvDC 3 — 2. ALL CAPACITOR VALUES ARE IN MICROFARADS.
£12VD ; - 1. FOR ASSEMBLY SEE 748LE.
< Tecr cz c3 NOTES: | ALESS OTHERWISE SSEZ:FIED.
i g = 7\,1 TABLE 1
120% 2207 7T 420% PONENT
35v T:sv 35V SPEED | DELAY CoMPON, ASSEMB.Y
5 [ cs T NOT SCALE DEAWING SRRt T A MIBEX S2vwren prcouers evmon
: O] e en s e v o e ;
GRD 6 36/PS_|0.5-1.53 mSEC.| 2208 ¥5%,35V | A06BUE *10%,100v | 3116082-10 s S, | gl A | P.e-Rax 388, ECLVER CrTY. CALIE
- Py = = ; ~ — — — . i = —
L7 7.5 IPS |2.2-7.0 m SEC.| 1UF, £5%,35¢|.033UF 2 203,25V | 3/ 16078-10 s o aeeamon S end o - 7 SCHEMATIC
75 1PS_|0.35-0.85msec) 0./ 25 35V | O.0IUF, 2107, 100V | 311G 1w/ ~/O iovoress o S mames oy Tl . T LONGITUDINAL SARITY
112]1501P5| GJ8-0.55 msec | J68UF 252,50V | -006BUE 3107, 100V | 311G 12-10 CT Y CCE— — RECISTEA-B
T e — 8 T o o
] o 16082 _|T21(10) [ @ D| 09150 37608 3
NEXT ASSY. 15T USED ON 'JJ
B i
APPUCATION L |




TABLE I

B/M REFERENCE TABLE

ASSY MO.

SPEED

DELAY

FPART A _|PART 8

J3//6082-/0

36 /PS

0.5-1.53 mseC)

£37-454 | 030-/95

J3//6078-/0

28 /PS

2.2-70 mSEC.

037-455 | 030-294

311616/-10

75 IPS

-35-.85/msec.

037-453 | 035-2/9

3/16162-10

112/150 IPS

.18-.55msec)

033-100 | 035-5¢8

3200525-10

C APACITOR
PART B

| .0

CAPACITOR

PART A e

1Q/

2R2

—cre—

@8k

Q2

RE

RO~
| {Q¢
bi

s

b

/ 3
R9 2

#$

460-004

\615 0}*3”606/ -10

2PLACES

7 PLACES

r.) & pral

TYPICAL TRANSISTOR INSTALLATION

3/109621-10

3115720~

REVISIONS

15sue | DESCRIZTION

[ orarrsian | oAt | APPROVAL

A |ECN48/4 PROCREL |4w..f, ["Tisleslene—< |

RIEFIERIENCGIZ

|3//6/oo

SEE TAELE M-7211( 10,
NEXT ASSY. | 1ST USED ON

FINISH

“APPLICATION

|| AMPEX AMPEX COMPUTER PRODUCTS COMPANY
737 JEFFERSON BLVD.

CULVER CITY, CALIFORNIA

S Zr < miaZs

" CIRCUIT BOARD ASSY~
| LONGITUDINAL FARITY REGISTER-B

PART _NO REFERENCE DESIGNAT/ONS
3201100-10 | @G
3212074-10] @3
3212054-10] Q!
3212092-10 | Q2,04,05, 1G1,102, 201,292, 301, 302
CRI,CR5,CRT, ICRI, 2CRI, 3CRI,ICR3, 2CR3, 3CR3,
3263024-10 | ;cp4 2cR4, 3CR4, ICRS, 2CR5, 3CRS, CR8,CRS
32G3028-10| CR2, CR4,CRG,ICR2,2CR2,3CR2, ICRG, 2CRG,3CRG
PART A c4
034-417__|ICl,iC2, 2CI,2c2, 3Cl, 3c2
037-058 | cl,c2,c3
041-007 | IR3, 2R3, 3R3, IRE,2R8, 3R8
o41-4/10 | R8
041-430 | RIS
S4i-442 | _RIl
041-482 | RG
041-497 | R/8
O41-507 | IRI, 2RI, 3RI
O41-51/ | IR5, 2R5,3R5,/RG,2RG,3R6
04/-5/9 | R7, RI4RIG
O41-538 |_R2
04/- 5G0_| RI, R4, IR2, 2R2, 3RZ,IR9, 2R9, 3RS
041-561 | R5
04/-570 | RIO
O41-584 | RIZ,RI3
O41- 751 | /R4, 2R4,3R4,IR7, R, 3R7
044-197 RS
04/-520 | RIT
04/-547 | RI9
PART B c5
[0 ivsTaLL PT. A" ¢'8' PER TABLE 1.
/O. SEAL PRINTED CIRCUIT SIDE ONLY WITH HUMI-SEAL
E 1815, COLUMBIA TECH CORP O EQUIV.
[©] TRIMPOT NOT TO BE SUBMERGED IN WATER.
-@MARK PART NO. AND NAMEPLATE INFORMATION
PER MIL-STD-130.
7.PART NO.TO BE AS SHOWN ON B/M,
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//GO8 4.
1. FOR SCHEMATIC SEE 3//G6083.
NOTES: UNLESS CTHERWISE SPECIFIED.
DO NOT SCALE DRAWING THE INFORMATION ~=-w~ 13 TuE proeemTy,
m BRINMOLE Sointh B MkDE wrnibUT WarTTEn
SR kL R
o5 wtes by
o ..Esw oGt AprRgi o | SUPER
e [ T
B I 5/ S [
SIS senwsron S

CODE 10ENT. O, | SIZE

- : D

BWG HO.

3lle 1 00

|4

SCale 21/

[sweer / ©F 1




+12v  ti2v +lav +av +2v +av
. A, N, DU, S JE.  _
INPUT NO.| | 8 f——— r CIRCUITS ) _!
| Ta2 Rz RS RY I3 RI8 gnu !
CircuiT ] INPUT NO-2 10 | 8.2K SB.2K 8.2K 8.2K 6.8K 68K |
NO. b
%" 1 oureur NO. I |14 | c.'_:(' cs:.(s,s |
OUTPUT NO.2 |16 | %V 35V |
. c2, 1 |
I : = €4.33 |
! | al @z >V T5y |
INPUT NO. 1 {30 INPUT 'NO‘IO—I——]-— Qs Qel |
|
. R4
cmﬁg&; INPUT NO.2 |28 | [<3) R - |
““| outPuT NO.1 |24 ! | |
! ; H—= i
QUTPUT NO.2 22 INPUT NO, 2 <—} : I
I R1 R3 Ro 2R7 R8 RIO RI4 SRI5 SRI6 SRI7 SR20 SR23 |
| 10K 20K K 210K %SK 1K 1K 23K 247K 247K 211K 113 |
L j:_ JNURU (D SN W NN SN S|
leé = —lj2v -rv = = -2V —-e2v = = = -2y —-lev
vew
—12v |4 A
82 CIRCUIT 3107118
NO- 1
/2w
+12v || KEX -
+:_C| o c3
I [6) FOR VALUE SEE VERSION TABLE .
5 X
6 gg d-cz Lcs VERSION TABLE @ PARTIAL REFERENCE DESIGMATIONS ARE SHOWN.
515 :FIE T - PREFIX THE DESIGNATING NUMBER WITH THE CIRQUIT
ps.GROUND S | 7 A celdcr FUNCTION cs c8 RI9 4 R22 | ASSEMBLY.| USED oN NUKBER FOR COMPLETE DES|GNATIOK.
o 18 R4 CiRcuiT  |ISMFt20%.20M 361PS | 1000PEsHI00V| OPEN 2202 310707 [T™mI210 4. ALL TRANSISTORS T0 6E 3212091-10.
I &gw 3 IsF+20%.20v| 751PS 470 PF,r58300v [e20PEEs 500 220 1 3109991 | T™-4211 3. ALL RESISTOR VALUES ARE [N GHMS, 1/4 W,  5X.
71 . ALL CAPAC Al Al
E > \SLF 207, 20V |I125-120 1PS | 820 PF, £5%220v] I000FF:59,100Y| 2200 3110273 [TM-li211 2o {hog. ACITOR VALUES ARE IN HICROFARADS, 20 ¥
IBVF*20%,20V 36 IPS 1060 PF £5 Y, loov OPEN 220 S 3107266 |[TM-T201 1. FOR ASSEMBLY SEE YABLE,
(5PF20%,20V| 75105 Q04T UF 10100 OPEN 100 2 3113334 | T™M-721 NOTES: "UNLES§ OTHERWISE SPECIFIED..
OPFi7., 15V | 7.51PS |.0047DF*i0% 100  OPEN 100 <L 3116066 | \NTERSTATE
\5af, $207, 20V | 150 IPS OPEM OPEN 220 BI1GI87 1K Bel
1B, + 20%20V|112.5/120]1501Ps|3COPE £594 500V [270PE £52,500V|  22Q L EIEE YN A A B L || ANPEX | AWPEX COWPUTER PRODUCTS COMPANY
EEER ST S B P [y CuLvER ciT, cALFORNIA
[ PRoT THLE
e G e SCHEMATIC -
o READ AMPLIFIER
PT0N
OFSMZ Yoy A’ | Jifos, UNSHARED
v 'CODE IDENT. NO. | SIZE | DWG. NO. ISSUE.
D 3107118 L
scate NONE lsnm | OF 1

=3 DESCRIPTION DRAFTSMAN | OATE | APPROVAL
A_[ECN 9/-17 DEV. PROLAXCHD. | % 1o/, %167 |ibpi
B |Ecni on-Al PROD. ARz
C_[ecM_3570 Z el ol
D |ECN 3263 fetrRe -z retsr i
E | EcN 4250 while a
F_|ECN 4544 Aremeki

G |ECN 4657 VB

H e/ 4984 L.

Jleen 5o /6

Kléc 5086 ;

L [ecn 7003 Arsmile |30 V221




T

CAPACITOR
PART F

CAPACITOR

connecror l
PIRT B _\I

CAPACITOR
G15-004
4 PLACES

=

.7

| RESIsToR PART F_| \c&8, 28
| PART E &2 PART G | 1€6,2C6, 1C7,2C7
CAPAC\TOR 3/07270
PART F CAPACITOR @ TRIMPOT NOT TO BE SUBNMERGED IN wWATER
BOARD DETAIL PART D
RRT A P 3/071/109-10 9 SEAL PRINTZD CIRCUIT SIDE ONLY WITH HUMI-SEAL
TYPE 1815, COLUMBIA TECH CORP OR EQUIV
b CAPACITOR Q
PART G ] MARK PART 110, AND NAMEPLATE INFORMATION PER
HiL=sT0-130.
7. PART NO. TO BE AS SHOww IN BILL OF HATERIAL.
280-052 6. PLUS SIGN ON CAPACITOR INDICATES POSITIVE.
12 REGD S. COMPONENT DESIGNATIONS ARE FOR REFERENCE ONLY.
[43 crmevitny o rarsioe.
@ MSALL PARTS DE 3. ASSEMBLE PER HANUFACTURING PRACTICE MANUAL.
TYPICAL TRANSISTOR INSTALLATION w o 2. FOR ASSEMBLY SPECIFICATION SEE 3107119,
(@ wiver, PART ¢ UseD oHLY WiTH 3200826-10. 1. FOR SCHEMATIC SEE 3107118,
TABLEI ,e[p‘g,qg NCE NOTES:
ASSEMBLY | USED ON PART D PART E PART F PART &
3107 (17=10] T™ T211 034-950 | 041-416 | NOT USED | 037-990 DO NOT SCALE DRAWING e waoss pemernney [ Ty e AMPEX COMPUTER PRODUCTS COMPANY
31099914 TM421l | 034-214 | 041-416 |034-240 | 037-990 URLERS STHOOIE SO | SRR SN St S 5537 FEFFERSON BLYD. cutven ey, caurorna LZL
311027319 ™11 034- - N ~ -
Sorace 0 .::717:' 4-283 | 041-416 [034-950 |037-990 C/RCU/T BOARD ASS{MBLY-
034-950]04i- 416 [ NOT USED| 037-930 - READ AMPLIFIER
3113334-10] T™M 7211 035-989 | 041-412 [NOT USED |037-990 S
ke UNSHARED
3116066-10} \yTeRsTaTe [ O35-2892 | 041-419 | NOT USED [037-478 l "COOE IDENT, N0 | SIZE | OWG o, TSSUE
311¢187-10) 7% NOT USED|0%1- 4/ |NOT USED|037-990 e D| 3/07z27C | K
181380} | o3l |03¢-93¢\0¢/-F/ |03¢-3/9 037950 AT SAE 21 1 [sweer 7 07 7

RESISTOR,

PART Eb

3/0969/-/0

ISSUE [DESCRIPTION DRAFTSMAN
A_|ECN 94-47_DEV, PROUXC!: [lraZnd]

2 {ECN 911-A4  PROD.

C [écas 2599 Nz
o_|sen 3858

e [ecn 3963 M,{'%

" _JECN 429

G |ecM 4657 Nlafske
H o 7984 TN
H

EcN 50/6 2 Vatos idioa-,
EcN 5084 g LN v oi | Lo

PART_NO. REFERENCE DESIGNATION
3212091-10 [ 1Ql THRU 1Q6, 2Q1 THRU 2Q6

paeY p |1cs,2cs

037-99¢ __|1€), 1c2, 2¢1,2c2
037-930 Cl THRU c4,
041-408 1R1,2R1,1R7,2R7
041-413 1R18,2R18, 1R21,2R21

PART € 1R19,2R19,1R22,2R22
041-350 1R8,2R8,1R15,2RIS

041-495 1R2,2R2, RS, 2R5, 1R9,2R9, IR13,
2R13

041-421 RI_THRU R4

041-569 1R4,2R4, 1R12,2R12

041-748 183,283, IR6,2R6, IR10, 2R10, IR14,
2R14,1R20,2R20,1R23,2R23 |

| o44-366  [1R11,2R11
041412 1R16,2R16, (R1T, 2 AIT
037-17G__|ic3, Ic4, 2C3, 2¢4




REVISIONS REVIBIONS
ISSVE | DESCRIPTIONS DATE | APPROVAL || ISSUE DESCRIPTION
M | ECN 5772 Polyaz hsfece] . A ' DY FRO(X-A CHY
N | ECN 7659 Drmz|F5/<7 = PR
[P | ECN 7959 ) cpezez|riof]so j| C|ECN OTI-AM____PROD.
| R | ECN 9913 o |s2ae8) T M) IR
£ |EcN 4Giz
F |ECN 4657
mg&lﬁe ] G |Ecn ¢844
F\ETURJ 2l H |£env #9380
. J _|ECV 3043
3 Kl|cow so0s LAY £
L | ECN 5172 i %7 fed i e
R25 —
10K 34 TP4
35| OR_cLock
+12v +2v +l2v +12V  +12v+l2y +12V +12v —12v —12v =12V —l2v —12v ~eV —12v -f,v —T2v OUTPUT )
R4 R7 RIT7 + R20 R30 {R3l JR32 R35 R4l
2K 2K cs 20K E 12K 3K SIOK SI0K CR9 1.8K CRI3 Y 1.8K
1% | 1 +1% r | oara
. 38y 30[ ouTPuT()
*£20% %
P! M . Q3
VA. OUT - AL —E|IT Ay 55| pata
[ S A 33pf 33p7 OUTPUT (+)
P2 R RI3 ]
VA. OUT 50K <47 ?n(? R36 R40
%% 330pf| 6.8K 6.8K
F Qs ANy a2 »—thg Qi3 Qi4 ) g Q15
TR AN R33 /4 JAS
10K :
RI2  <RI4
50K 347
1Yo ) . CRI5
CR5 CR7 CRII OPEN
\B a4 »—g Q6 ¢ » {e o
(e) Cle CRI4%
YCRI ¢— 100pf gz
— 9 il
»—@ Q7
—ev
RIO cio RIS JRI6 R27 R29 R34 R37 JR38 {R39 R42
4 47K 1 1
22K '1%%‘:/7 1K <12k . o CR3Y. 7K CRe & criok 2K 68K 56K 62K ".&{?,r 1K
. lﬂO% ‘ = = = = Y T = = =
+20% -6V -12v -6V T 4iv -V -2y -l2v ) +Hav +2v -6V -6V -6V +2v 42V B
IN*2 IO Ht
CLIPPING
BIAS 16 .
SKEW REG |26 i
DC RESET()
SKEW_REG (24 :
AC RESET(H |
+12V DC
-12vDC |4 >, C; COMPONENT - COJ:OB:ENT USED '
c2 i =
“ovoe |3 ————qe= 115 Taov g6 T @1 Rz RS € B FUNCTION =g ac7 cn | E) <20 ASSEMBLY oN
PS 5 'z%v 20V +20% 3212091-10{3201100-10| 10K, 5%, Y4W | 1100, 26%, 1/4W| 36 1Ps 15 UF $20%,20V | .047MF, 35V $10%|1800 PF, 200V +£2%|1800 PF, 100V £10%] 3107252-10 M7211
GROUND T | 220% | TRANSISTOR TRESISIOR A 10K, £5%; /4W 1100, #5%, 1/4W | 36 1PS | 150F+20%,20v|.047 LIF, 35V +10%|1800 PF, 200V £2%]|1800 PF, 100V £i0%| 3107 269-10 M7210
6 ﬁM&azsleoCel-lb . 1 K, 5%, 1/4W [2200,+5%,)/4W| 75 1PS  |ISUF:20%, 20V |[.022 Jﬂ_SdVng 910 PF, 100V +2%[2 70 PF,t5%,500v] 3109475-10 M4211
e 3501117-10 ¥ 2K, 250, 1/4W | 2200, T5%,1/4W [112.5 - 1501PS| I5UF £ 20%, 20V |.015 UF. 35V£10%|560 PF,300V £2%|270 PF,*5%,500V]_3110004-10 MI211
25" 331209810 3212091-10[3201100-10] 10K, £5%, /4 W [ 110N, £5%,/4W | 7.51P5 _ |I5UF+20%,20V |.47 AIF, 35V 204| 1800 PF, 200V +2%[.0057 P 100y £103] 311a333-1o | TM72ll
9 32/2081-10]014 -304 | 10K, * 5%,1/4W |1100,£5%,1/4W ]| 7.5 1PS _ |70UF7is %,I5V |.22 uF, 35V, £10%|.01 UF, 10OV £10%] .00 41p%I100V 1 116055-10 | iteastate
513 336510410 3212091-10[3201100-10] 2K, * 5%, Yaw | 220n,%5%, /4w | 120 IPS I1SUF, $20%,20V|.015 JF, 35V, 210% | 910 PF,100V, t2%| 270 PF, #5% 500V | 3118153-01 | TM-11241
Bt 127315 5212055210 3212091-10{3201100-10F 2K, 5%, /4W [ 110 5%, AW] 45 PS5 1S UF, £20%,20V] .022 F, 35V, £20%| 910 PF, 100V £2%[ 270 PF, 25%, 5%V| 3123847-01 | TMT211
r) D0 MO SCALT TRAMING | Risaresnts sesen p s | [AMPEX | AMPEX COMPUTER PRODUCTS COMPANY
(¢] see maBLE- T QTR PR | B alas o o st couver o, exurono
5. CR3THRU CRI4 TO BE 3263024-10. orcins s (o —
4. CRI AND CR2 TO BECD458 : B A St coces arrnon o | U -
3. ALL RESISTOR VALUES ARE IN OHMS, 1aw, £9%. ::ﬁé;ﬁ;wfm» & SCHEMATIC
. 0g - .
T FOR KeetmeLY see TamLE . T e oo 12| READ DESKEW, UNSHARED
y orsin L KaaZhul V/es
NOTES: UNLESS OTHERWISE SPECIFIED | = v COGE IDENT. WO | SIZE | DWG. N0 TSSUE
SEE TABLE. § D 3107253 |R
ot asev. | 1 osio o N
X APPLIGATON . scae NONE Jsweer 10F 1
TR O ST e Fomw e WY R T T




[ T T nL X 7

REVISIONS.
TABRLE I ISSUE DESCRIPTION DRAFTSWAN | DATE | APPROVAL
- .. - X /- 22
PART K PART L ASSEMBLY | FUNCTION | PART D [ PART E PART F | PART G | PART H PART J /Ll’ fc il”sf?zaé éz.:“ fa‘j"’ /s é« cé‘g/:grlll_sAZM &')0::;/#/ e ;,Iif ot
= 2 o <« 2. . .4
3212091-10]|3201100-10 | 310725210 36 IPS 037-273 | 035-5I0 | 033-147 | 037- 990| 041-736 | O41-408 i Tecw 5772 vy %’;“ ':‘:V ol o 2 T
3107269-10| 36 1IPS | 037-273 | 035-510 [033-147 [037- 990] 041-73¢ | 041-408 N e 7520 e | it hr Bl [ E (N 4012 R ) “‘“—"—
3109475-10] 7S I1PS | 037-034 [034-319 |034-278 | 037-990 [041-39& | 041-560 P |ECN 7659 2z |72/ F[F |ECN 4657 etk |1/, ﬁo—va[/
3110004-10[112.5-1501P5| 037- 344 |034-319 |034-350 [037-990 | 041-395 | 041-560 R |ECN 7959 Gt |emtlding,] G | £CN 4844 Dy |24
3212091-10|3201100-10| 3113333-10| 7.51PS 037-043 | 035-289 | 033-147 |037-990 | 041-736 | 041-408 T H | Ecns 2580 z 46/*& (
3212081-10 | 014-364| 311605570 7.51P5 | ©37-2!7 [035-989 | 035-219 [037-478 04(-736| O41-408 J | ECN 5049 e S 2 o
3212091-10 [3201100-10 | 3118153-01| 120 1PS 037-344 | 034-319 | 034-2718 | 037-990 | 041-396 | 041-560
3212039110 3201100-10 | 3123847-01] 45 iP5 G37-034 | 034-318 | 034-278 | O37-990 | O41-7356_| O4%1-560 PART NO. | REFERENCE DESIGNATIONS || PART No. REFERENCE DES |GNATIONS
PART 7 | R23 041-414 R3,10
.CAPACITOR 173-012 le— .06 [PART K| % PARY L [
\ \ 041-753 | R39 3201104-10 | 08,9,13
- NOT USED | CRIS 321209i-10 | 1,2
3212092-10 | @10,11,12,14,15
o 3212098-10 | 05
3201117-10_| 03,4
— 3263024-10 | CR3 THRU CRI4
3263028-10 | CAl,
034-41 ci6,
034-49 €14,17,18
Jail | 7ee F/003/2- /0 034-49 12,
3 PRET D Cil
! T L 035-389 ¢i0
| "n Paar £ c20
o @ \ L PART £ 3
PROCESSEL BCARD 037-390 €1,2,3
AART A \ S Q" L 041-408 RI,2, 37, 32,33
. 041-410 RIS, 42
N o - 1 e 041-a11 29,21
3707, -/0 041-412 R22
CONNECTOR /— 041-213 R28,34,36,37,40
PART 8 \ 041-425 R13,14
041-330 R24
N 041-434 R35,41
| 041-482 RI16,20,21
048-175 RI7
| 041-519 R38
CAPACITOR 041-550 R30
041-570 R26
037-904 ©€8,9,4,5
\PART H. Rs,8
042-429 RI9
048-051 R6,9
[D48-052 R4,7
048-053 R18
042-877 RIT, 12
[04a-197 | Rzs
PARIG | C6,C7
A @ rinpor wot 70 e susmERcED I wATER.
PACITORP 555/57'“77'_‘7 RIVET PART "C" USED ONLY WITH 3200526-10.
RIVET: RESISTOR 9 PART HARK PART O AND NAMEPLATE INFORMATION PER
PART H PART & Q@ m MIL-ST0-130.
GI5-004 8. PART NO. 7O BE AS SHOWN IN BILL OF MATERIAL.
9 PLACES 7. HEAVY LINE ON DIODE INDICATES CATHODE.
6. PLUS SIGN 04 CAPACITOR INDICATES POSITIVE.
280-052 2&0-05/
11 PLACES 2 Pences l’ Il_- 5. COMPONENT DESIGNATIONS ARE FOR REFERENCE ONLY.
= O]
3.
2.
1.

T YPICAL TRANS/S 7R (NSTALLAT /0N

INSTALL PARTS DEF,GHJIK § -

SEAL PRINTED CIRCUIT SIDE ONLY WITH HUMI~SEAI
TYPE 1BIS5, COLUMBIA TECH. CORP. OR EQUIVALENT.

CIRCUITRY Od FARSIDE.

ASSEMBLE PER MANUFACTURING PRACTICES MANUAL.
FOR ASSEMBLY SPECIFICATION SEE 3107254,

FOR SCHEMATIC SEE 3107253.

PER TABLEI.

ROTES:

nn:o,'i PART O | DESCRIPTION | merenewce |zone | mu

DO NOT SCALE DRAWING
UNLESS OTHERWISE SPECINED

PROBCTo oa R TamItE AL o Pl m'v
JI18I53 [TM-1I24T | , . Bscvinss, o~ weaus | BEH Bl ol B 537 JEFFERSON BLYD,  CULVER CITY, CALIFORMA
3116055 M 7217 ““““‘"‘s%x‘%c‘e‘m" o S T2 777 A A, s
siog0e |77 27 [nosmEsor nuwannes B8 | Rlmy Thiyy CIRCUI T BOARL ASSy-
*3 pen wsto0 EnGR . 72 /06/40 pé_\fké-ﬁ/

UST OF MATERIAL
AMPEX COMPUTER PRODUCTS COMPANY

roR 1601107 AV, 941

THE NToRuATION WEREoN @ TE pacrONTY

3/0229 |7 2377/ | WNTERIAL
J07252|7MI7EN

7
CHKR (,x’zmgmu ﬂ‘/u-ls

NEXT Assy. | 1ST USED ON [ FINISH
APPLICATION

=a
R

/07273

SHEET 10F1

oFTsMN {2, KURATANI_|[1/7 - 43{CO0€ TNOENT. No]
S('JLE?:/ D

RDB



REVISIONS [ d ]
DESCRIPTION DETSM] DATE[ APRVL | #x onwrrwe | o | wveows
N 7121 ER _|"n-stl i T2 Teow 772-9 KO0, |dncrme W32~ | e
L | ec~ 7392 U Braso | 2007 | B |ecn 3835 [
REVERSE CRI6 M | Ecm 7659 Gomd J feraalg=| ¢ |ecn 7628 P 27 SR
SINGLE SHOT [20 ¢ N £CN 9912 WBre? |5-2848|Fopr | D | £C 4 AL
RETURN £ | ECN 5005 c e foe| Z
FORWARD CRI7 Lo 50 z Lo U=
SINGLE SHOT [21 i FG 2/ - ,,“ ~
RETURN £CN 5048 A2 ey
Te3 Hlcer sosa AR
2 +[J |ECN 5748 BN
g 4]
<
R2ss [3a] trs
£10%0 l . 55| OR cLock
+2v +12v +2v +12V +l2v+iav +12V +12v —12v —12v -2V —-12v -l2av =6V 12V —fv —12v OUTRUT
‘ r
RIT R20° R30 {R3! <R32 R35 R4l
20K 12K 53K 310K $I0K CR9 S1eK CRIZE 318K
> >
1% DATA
OUTPUT(-)
g "
vA-out _cln cn‘s— DATA
33pf 35pr OUTPUT (+)
P2 |2 | AN "
VA. OUT By R36 R40
330pf| 6.8K 68K
IN®I s £ as AN @iz $—A Q13 am(dl‘ p)ms
= iR A
RI8
9.3
196 <
CRIS
CRS CR? CRII OPEN
Qe kg a9 e » e *
Cie CRI4x
CRI ¢— 100pf  |criz
(= ¥
7
RI5 {RI6 g [ OV Sar R29 R34 SR3T SR38 A% | R42
K Si2K Fcr2$ER2K | cray R F criog 2K Pl ?GK 62K :lgégpf Ir’s
35v ] . T . ' v =T = = - = T =
o $20% -6v -12v oV +i12v -6V -l2v  -l2v -2V -6V +av +2v -6V -6V -6V +H2v +l2v
IN *2 1¢
CLIPPING hi
BIAS |6 B
SKEW 26
o RESEI) [26 |
SKEW REG [24
AC RESET(H A VERSION TABLE
+12V DC > COMPONENT cou?one‘rélu
12voc |4 IC3 “R43 R23 RE ¥ Re CEECT FUNCTION [—ep e T 55 ASSEMBLY USED ON
—evoc |3 _ Jc2 +Li5 10K210% | 2K #5%IAW | 1100 +5%LAW[I5UF $20% 20V | 45 IPS_|.022UF 35V $10%| 910 PF, 100V £2%|270 PF 500V £5%| 3113428 —01 TM?7293
cg 'zg 208% I0K*10% | I0K *5% 14 W 0.0 + 5% 14W[ 15UF +20% 20V_|15/30 IPS . 1UF 35V + 5%).0047UF 200V+1%[I800PF 100V +10%| 3119547 =01 M?7293
PS 5 o0V T*Zg"" 2 2K 5% I/AW | 1100 F 5% /aw] ISUF 220% 20V |37.5-1501PS ] 29| 47T0PF,300V5%| 3118135-01 [TM12213, READ REV]
GROUND 6 1 zgo% . Tﬂmgﬂ T A'&!S!Tgk OK *5%I1/aw | 1100 * 5% 1/4W % 20V IPS -2%{ 1800 PF, 100V +10%] 3109932-10 M7211_ READ RE'
L] [G1,2,6 212091-10 . K_*5% /4w On 5% I[AW[ 150F £209% 20V 1PS_|.022 UF. 10 PF, 100V £2%| 270PF,500VE 5%| 3109935-10 | TM4211, READ RE.
o34 20NT7-10 - 10K 107 oK *+5%1/4W 1.2 lsggpzzoa 20V [ 112.5-1501PS| 560 PF,300V_+2%| 270 PF,500V$5%| 3109936-10 | TMIIZII.READ RE
0.5 10K 5% 1/aw [ 1100 5% ljaw|70UF ] g, 15V [10-100 1PS | 47UF, 35V £10%.01UF, 100V #10%]0047UF, 100V£I)] 3116107 —10 | TM7293 READ REY
12 e 10K 5% V4w [ 1100 ¥5%V4w] 15 UF $20% 20V]30 IPS /1 NCH]|.04T UF, 35V, ¥10%].0047 UF, 200V, £1%|1800 PF, I00V., $10%.] 3118154--01 | TM 9241 READ REV.
10.112,14,55] 3 20K *10% | 10K 5% I/4AW | 1100 % 57e\AN | I5UF £20%,20V [10/20 IPS__|.1DF_, 35V, £5%|.0047VF,200V * 17| 3300PF, 100V 5% 3118198-01 | TM 7293
DO NOT SCALE DRAWING Dt neomuaTion NEREon 18 Tug PRoPEETY 08 COMPUTER PRODUCTS COMPANY
(& se version TABLE. T | B DER RS |[Aupex] e cowuTeR rovucrs cowra (Y]
5. CR3 THRU CRI4, CRIG £ CRI7 TO BE 3263024-10. - o m&m SALATE | 3
4 CRI AND CR2 TO BE CD458 . e o G ool SCHEMATIC -
3. ALL RESISTOR VALUES ARE IN OHMS, 1/4W, $5%. ort 1> B e G A
2. ALL CAPACITOR VALUES ARE IN MICROFARADS, $10%, S00V. e el CUA T Tt 7 READ DESKEW,
I. FOR ASSEMBLY SEE VERSION. TABLE. : LL BI-DIRECTION
NOTES: UNLESS OTHERWISE SPECIFIED Shi T T =
T 3109930 [N
APPLATION SENONE Jvast 10F 1Y




TABLE [ ISSUE DESCRIPTION : ,]nwmnn ot | aremovaL
BIM REFERENCE TABLE 7 o 770 -4 RoD. ey >
ASSEMBLY FUNCT7ON [PART A_| PART B | PART C_| PART D | FART £ | PART F |PART G | AART H | FART J | FART B 1ECN 4392 ea
3/19547-0/ | 15 /30 /P5 |3/107046-20|3200526-10] 460- 004 |037-¢53 |035-5/0 |055-/28 |037-990 047 -736|041- 408|044 -/97 C |gCN 3755 ke |77
3109932-10 36 /PS [3107044-203200526-10 | 460-004 |037-273 [035-5/0 [033-147 |037-990 |04/-736 |041~408 | 044 -/97 D | Ecn 4828 RN i W22\ 5
3/09935-/0 75 /PS 3/07046-20|3200526~10 | 460-004. |035-839 | 034~319 |034-278 |037-990 |041-396 | 041-560 | 044-197 £ |EcN 2980 o Z/M'%
31099836-/0 |//2.5-1501PS |3107046:20|32005260) 460-004 |037-344 |034-319 |034-350 |037-990|041-396|041-560]044- 97 F | ECN 5005 (Dot T fo
311610710 | 10-100 IPS |3/0704620 |3200526+10| 460-004-1037-097 |035-989 |035-2/9 [037-478 |041-736 | 041-408| 044-197 G |V s02/ Aussticn Mlﬁllu,:,tt-—l
3118135 -0] | 37.5-150 IPS |3/0704620|3200526-10|460-004 |035-839 |034-2/4|034-278 |037-990|04/-736 | 041-560] 044 - 197 H f_?x/ i_o«;e Aromads :A/k‘ %
3118154 -01 | 30/PS /1mMcH |3/9704620|3200526-10|460-004 [037-273 |035-5/0 |055-/2 8 037-990|041-736 |04/-408] 044-197 PRV ] g,}f APha
3118198-07 | /0/20 IPS 3107046-20|3200526-/0 | 460 -004 |037-453 |035-422 |055-/28 |037-990 | 04/-736 |04/-408 | 044 . 313 T IEcN 7121 REIZS .:@
3119428-01 45 1PS 3I070+6-ﬁ3:00526-l0 460-004 [035-839 |034-3]9 |034-278|037-990] O41-736|041-560 [O44- 157 T acw 5520 e v =
N. | £cn 7392 . Brare 2-13-6122 4=
o CAPACITOR 7y = 2
o AR () | P |ECN 7659 | Vil gt
R | £cw 9312 raem_ |5-2448 W
E * ‘é |, — 173-012 & AAces
| PART NO. [REFERENCE DESIGNATION
Ql/ Q/e B . PART NO. |REFERENCE DESIGNATION 035-989 clo
[ ? /";Eglrsff‘k 3201106-10 | a7 PART F | <13
PROCESSE U 3201104-10 | @8,9,13 PART £ €206
O 804RD
PART A \ 321209110 | Q1,2,6 037-390 €1,2,3
3212092-10 | QI0,11,12,i4,15 041-408 R1,2, ,31,32,33
S 3212098-10 | Q5 041-410 RIS, 42
30096 9/-/0 320117-10 | G3,Q4 041-411 R29,27
— 3263024-10 | CR3 THRU CRI4,CRI6, CRIT 041-412 R22
CONNEC TOR —\ (5] 0/3-599 | CRLCRz 0A1-a13 R28, 36,3740
MART 8 — 034-477_| €16, CI9 41-425 RI3,14
0@ N 034-491 | Cl4,.cl7,Ci8 041-430 R24
hAES N 034-493 | cI2,CI5 41-434 R35,41
| PART D ch 041-482 RI6,20,21
041-414 | R3,RI0 0a8-175 .| Ri7
I PART K R43 041-519 R38
CAPACITOR 041-753 R39 041-550 R30
PART D NOT USED_| _CRIS 041-570 R26
041-560 R34 . [037-994" C8,9,4,5
3i3ei-lo PAR? H RS,8
rRm R19
048-051 R6,9
048-052 R4,7
048-053 RIB
042-877 RI1,12
044-157, R25
PARTG | CG.CT
PART T R?3

v I
% Z‘gﬁg/goﬁ
arrr i

“—PARTJ  615-004

8 PLS.

280-052 \g g/‘ 280-05/
c —

T YPICAL TRANSIS 70k (NSTALLAT/ON

[ 1Pt @ connecToR PIN 14. TP2 @ PIN 42.

@ SEAL PRINTED CIRCUIT SIDE ONLY WITH HUMI-SEAL
TYPE 1B1S, COLUMBIA TECH, CORP. OR EQUIVALENT,

[ INSTALL PARTS A THRU K PER TABLE I.
TRIMPOT NOT TO BE SUBMERGED IN WATER.

(&) marc_pary Jho. anp NAMEPLATE INFORMATION PER
MIL-STD- 13

PART NO. TO BE AS SHOWN ON TABLE
HEAVY LINE ON DIODE INDICATES CATHODE.
PLUS SIGN ON CAPACITOR INDICATES POSITIVE.

CIRCUITRY ON FARSIDE.

ASSEMBLE PER MANUFACTURING PRACTICES MANUAL.
FOR ASSEMBLY SPECIFICATION SEE 3107254,

FOR SCHEMATIC SEE 209930,

8
7
6
5.
(O]
3
2
i

NOTES:

COMPONENT DESIGNATIONS ARE FOR REFERENCE ONLY.

N
rego.|  PART Mo DESCRIPTION | meremewce [ rome | mow
[™"bo ot scate oG | roms sersr e v LT oF wATeRAL
S/IBISE | 7M-5247 | UNES Qemet srants | me v ";....;:,. BT AMPEX COMPUTER PRODUCTS COMPANY
3118135 |7M/2213 ] ,, , powisis, o, wveues | BERS BN ISR TG 9937 JUFIERSON BLYD.  CULVER GITY, CALIFORMA
316107 |TM 7293 ngﬁl,gﬂsgf,m,gm*’iw 4 3 -
[SO9935" |7Aa2l] £2 |, 0t . wacweo CIRCUI T BOALL ASSy-
3709936 |7vaZ 4] 7 otR MLsTDIO READ Dé‘ S, k &4
/099 IE_|77972K AR| WATERIL L/~ DIRE
T DRTSN [DERT, NO.| SZE |OWG. nm [oK |
NEXT ASSY___| 157 USED on_|FINISH 3/0
i b 2933 |R




REVISIONS
Joezsrsuen] vave Jueveyusl lissuE "DESCRIPTION oo |_oAe | armouas
|~ 8z |z 2258 oo | A |ECN 89059 DiV.PROOP Bl |8-17- T
B |ECN 2lI-500 7. 5D
+24v -6V ~12v C [ECN 9n-25
D |ECN _S1i-AK PROD.
| £ |Ecl 4097 ZL
RS RE F |Ecn 420 dude
+ 24V ekt
2 . 12K |’/52w G |£cN 4603
10K H £ 2982 et L1kl b
> J | EoN 4995 W B oot |
~ K [ecns5128 | ReymeB| Si8l60 200 0
12v L 1 ECN5I47 Wl kkdep/ies ==, jiin
M | ECcN Sie9 A7 ‘/m/u,vi?-"*
RUN(-) Q2 VRI N | EcN 7223 Syt [Tar]ce
IN71cA L | Echl 7288 [Ephs |20/ 2]t oo
R\ £ 106-M8 CONT 55552 0| 4y umet, VAT oo |2 i T
Fiav —ov —ev S _|Ev &350 Arancds | Yor/er |@lA—gte
AN T |ECN 8445  Aboeosssy |nwsitbs| T g
-lav -° Re R ']"C4
18K
WRITE PERMIT(-) |28 Ql h—@ G3 K €047 36 WRITE PERMIT
| 3212098-10 loev
29K R2 R7 = =
10K 13 L
2 | CLIP LEVEL™
Y CUTPUT(+) |-
nn 6V —l2v —ev
HIFDENSITY |35 Ve 18 [ TEST POINT
SELECT —ev —l2v —1ev —12v. —l2v -2y +12v
24| READ .
Sl R43  2R2 QR33 SA34  SR35  SR3E SR STROBEGH 1
CENS :if 1 2 3
LO-TENSTY |34 A WCRG 470K 224K SIGK 247K 2% 43K
o - b
NS —-l2v  -1zv -12v READ
c‘E'lz 2 zoog'f 2 RESETEr:
3212092-1
Rzl $R23 R25 SR2C J:Uw e = ESETED
1K 2.7K 2K 56K T 33 3 FF LI‘SUSEC-
s GI0 s
-9 2212092-10 3212092 Qu
=10} 220110440
R B RIS —ev '
3212092-10 Ce cR CRip, R18 R42
Y % 330PF s CD458 Y I 510
READ PERMIT (=) |12 »t 3 o] 4 VoW .
a, )2- = = —=
_i2ve_R29 ) 221209240 +12v —6v = = ~6v  -l2v .
43K cpo | 4R L 14 | OR"CLOCK
*OR'CLOCK (=) |10 P N —4 || outPuT)
1
B Yers Rz can TABLE I CONT. 1
] | i ASSEMBLY COMPONENTS ]
= Rzz = 8 USED ON_ [FUNCTION c8 RI3 | R14 il R40
siov| +lav S6x FCha 3118218-01 | TM-I12211[ 150 IPS__ | I000PE 5%, 100V | 10K | 2CK [IS0PE 1%, 500V | 3.6, K
—evls = N 3119379-01 [TM72IL- | 36 1P |5700PF 427200v | 10K | 20K |150PF41%,500¢ 3;9&
Ziav |4 3119587-01 | TMZ223 |16/325 IPS|.005 UF, $10%,100V [JuMPER| OPEN |620 PF, *5% 300V| 3. 6K
s J |c:; fsz +_L$55 3123851-01 |TMT7211/12 | 361PS | 5700 PF,t2%200V| CPEN | OPEN [150 PF,21%,500V | 36K
P.S‘GRD{ I + +Zz°c‘f=/f[§gl'/ ggxel/ TABLE 1 SHEONERT 3123876-01 | TM-7291 | 37.51PS |S7COPE*2%200V| 10K | 20K [220PE*1%,5C0V | 3.6K
6 : o o - " PONEN
L8] 1 ASSEMBLY  |USED ON|FUNCTION —5 25 TR T R0
SEE TABLE I. = 3113312 M-7211 |36 1PS |5700PF*27,,200V| I0K | 20K |91 CPF+5%,100V] 3.6K
5. ALL DIODES TO BE 3263024 - (0. 3107057 | TM721-12] 36 1PS _ |5700PF%2%,200V] 10K | 20K [I50PF%1%,500V)]
3113186 M7zl {Z251PS 1033T2%, 200V| IOK [20 S50PFt1%,500V] DO NOT SCALE DRAWING R s meanne [[Apey] AMPEX COMPUTER PRODUCTS CCMPANY 0/
4 ALL TRANSISTORS TO BE 3201100 -10 3109594 TMA2Il 75 1PS _12800PFE2%200V] I0K | 20K [I50PFZ1%,500V] el o e At A l;l 1 JEFFERSON BLYD. cuuven e, mw«uD
3. ALL RESISTGR VALUES ARE IN OHMS |/4~ +5%. 3110003 TM 1211 [li2.5142C1IPS[IBO0PF*2%.200V] 10 20 ISOPFX1%, 500V, o DECHAS T ANOLES fp—— .
2107277 [TM 7211 {36 IPS _|57G0PFE2%,200V] 10K | 20K [150PFZI%,500V S AL Siecoges sorfon o St < L
2 AL CAPACITOR VALUES ARE IN MICROFARADS. 3110212 DE 213 175 1P5 |0CZ2 0%, 100VLUMPER OPENISOPF 1% 500V e el | — : SCHEIMATIC—
> 5 : iy s e - .
500V, +10;. SLLTET LM 7ell 15 195 {015 227, 200V O [ 20K [IEGPFE1500Y S SO (ri{x.,g_,;,._ , STROBL CENERATOR
I. FOR ASSEMBLY SEE TABLE . @ RESET PULSE 8.0, WIDE |21 16102 iNTEReTaT .51PS |.033%274,200V] 10K | 20K |620PFIEY, 300 e T ot <
_ ON 3113312 3116164 1M 9241 | 5C1Ps [5700FF, 22,2004 10K | ZOK_|DOZ2uiI0%,100V] — [ CO0E DR KO- | SEE | oG RS- el
NOTES: UNLESS OTAERWISE SPECIFIEL 4.5, WIDE ON 3116102 TM-7293[10/20 125101 * 5% 1OV UUMPE] OPEN I620PE£55 3004 [ P D - 3107058 1Y)
- S eoas L 22 300 - - .
|DE-213 i16:2§/.‘£,5lf‘5 5700PF 12720y MpeR JOPENJISOPE *17.,500V| 3.6K \ St NONE T s iord N
: T LA

DICTENCH FOST CLIARPRINT 100044 FORM 2107 SRV, 1162

—



3107056-10 ——_

3200526-10

—

[

CRII

b

.
460-004 61S-004 o
2 PLACES 6 PLACES
CAPACITOR
TABLE 1 e
B/M REFERENCE TABLE
ASSY PART K PART B PART C" PART D' USED ON PART E
07057 033-146 | 034-220 |044-197 |044-523 TM-7211 041-571
09994 | 035-832 [ 034-220 TM-4211
1000 033- 147 | 034-220 M- 11211
0727 033- 14 034-220 M-721
12 033- 14 034-217 M-721 -
[} 033-27 034-228 [TM-7211- INTERSTATE|
64 033-14 035-988 M-9241
218 034-950 | 034-220_ [044-197 |044-523 M-12211
6 033-276 | 034-220 [044-197 |044-523 |EAL-TM-7211 041-571
3119379 033~146 034-220 [044-197 044-523 [TM721).LINK| 047-472
3123851-01] 033-146 | 034-220 |NOT USED [NOT USED | TM 7211/12 041-571
3123876-01 | 033-146 | 034-225 [044-197 [044-523 MeReH 041-571

REviSions
1SSUE DESCRIPTION orAFTSMAN | oate | aspROvAL
A |ECN 911-AK 202 | Bt 25
iem 3829 2V X TE PPl E v
— ; el 5l v A
) R ol PN B
& el R o] e,
F [l 2 P4
G £ RELSS | Vostie
H =)
T s
P 5(‘/\/ 8360 Brvmiks
L |ECN 8445 DW.Sibbs
“=IM {£cn 9913 - Brovo
| PART NO. REFERENCE_DESIGNATIONS N
041-503 RI2 fPART NO. REFERENCE DESIGNATIONS
041-507 R26 3201100-10 Q2,3,4,8
041-511 RI,45 3201104-10 [1I] -
041-512 R43 4 3212092-10 6,7,9,10.12
041-516 RS 3212098-10 Q1,3
041-519 R22,37 3263024-10 CRI_THRU 8, CR11 THRU 15, CRI7,18,19
041-549 R7 013-599 R9,10,16
- - 041-550 RIT OT3-T68 VRI
2l0%691-10 041571 R3 PART A c8
041-570 R/, 034-491 €5,7,10,12,13
PART E R0 033-493 <o
041-573 R32 PART 8B o
041-584 R20,38,47 035-989 ca
041-419 R30 037-990 €1,2,3
042-803 R3IE 041-407 RI7
PART C RI3 041-408 R2,3, .33,44,46
044-202 R9, 10 041-410 R21
| PART D R14 . 041-412 R19,34
[ o1-316 R28 . 041-413 R3S
04l-340 | R, 41 041-415 R27
04/-40% | R4? 041-436 R6
041-560 R25 041-442 R23
{_044-437 RS

3109320-60

280-051

%/zso.osz

TYPICAL TRANSISTOR INSTALLATION

INSTALL PER TABLE I.

| SEAL
TYPE

TRIMPOTS NOT TO BE SUBMERGED IN WATER.

@
D)
O HAARS
8
7
6
5
@®
3

PART

NSAV‘; LINE ON DIODE™INDICATES CATHOOE.

PLUS

COMPONENT DESIGNATIONS ARE FOR REFERENCE ONLY. L
CIRCUITRY ON FARSIDE. .
ASSEMBLE PER AMPEX STANDARDS

‘2. FOR

1. FOR SCHEMATIC SEE 3107058.

| NOTES:

PlInTED CIRCU" SIDE ONlV WITH mm-sul
1815, COLUMBIA TECH, COFP., OR EQUI

PART NO, AND NAMEPLATE INFORMATION. PER

N0, T0 BEAS SHOWW OM B/M.

SIGN ON CAPACITOR INDICATES POSITIVE.

PERF SPECIFICATION SEE 3107059,

4
Reeo. |

PART NO.

| DESCHIFIAT

| REFRENcE | ZowE| MM

DO _NOT SCALE DRAWING
UNLESS ©

SEOAL s g1 NS
BAE %2 S8 2 aporod 10 (2701~

T
padings

N
MALS. LES

romu 2652107 mev. 341

% PRSI

R R

LST OF MATERUAL

<78

AR TR DT & AMP NP PRODUCTS COMPANY
T | I oy

9937 JEFFERSON BLYD,  CULVER CITY, CAUFORNIA

WATERIAL
SEE TRBLE

Ei
C'BORE AND SPOTFACE CORNER Blany | 3/¢lealTiiE
no'\‘::czc'rl;z‘égor ALL MACHINED (k| > BLANC  BS/Isfys CIRCUIT BOARD ASSEMBLY=
¥ bt MiLsTo10 eneR ) Za 2 -
i T T STROBE GENERATOR

DFTSMN

J.BUTTERNIRTH

NEXT ASSY. | 1ST USED ON | FINISH
APPLICATION

1.3+, CODE INOENT. WO STE

ez D

3107276 WA_
A




v
1ssue | DESTRIPTION DRAFTSMAN
INPUT BUFFER# |12 A eeM 10i-A3  prop. |Hoakl]
+12v
R5
12K r
15
R4
470 Q2 CR2
fA
+¢
cl
CRI ~.0047 ¥.CR3
100V
110%
-l2v —f2v -

INPUT BUFFER #l OUTPUT
Q6
3212092-10

DESKEW SELECT QUTPUT#1 (=)

AMPLIFIER SELECT OUTPUT#1 (=)
DESKEW SELECT QUTPUT #2 (-)
AMPLIFIER SELECT OUTPUT #2.(-)

INPUT BUFFER#20UTPUT

-6V -6V -
+l2v -i2v
DESKEW SELECT
RI8 R20
47K 27K
Q7 16
-6v —12v  -l2v RI7  3201104-10
3.3K
INPUT BUFFER#2 |13 v
RI
+i2v 7_56K
R23 = = =
10K Y -8V
Q9
R2! 3212098 10
3.3K 23
READ PERMIT(-)| 9
CRH
-12v -6V ) 2
HI/LO DENSITY(-/+)|25 ~ o
R27 3201104-10
91K
18 ~12v
ouTPUT
DRIVER
19 -12v
- R35
CRI4 1235
¢ 13%
2 . ) 321 oagl?o W
R32 2092~
+l2v i1 C‘Rl’:': 3.9K
—l2v |4 1€
- lce
ev|3 P w *::(I:g T&%
1:5 s 35v
¥
GRD

[V oW
1]

Ql5
3212092-10

READ PERMIT OUTPUT (-)
HI-DENSITY QUTPUT (-)

LO-DENSITY QUTPUT

5. ALL DIODES TO BE 3263024 -10.

4. ALL TRANSISTORS TO BE 3212081-10.
3. ALL RESISTOR VALUES ARE IN OHMS 5%, 1/4w.

2 ALL CAPACITOR VALUES ARE IN MICROFARADS *20 %o, 20V.
| FOR ASSEMBLY SEE 3111157,

NOTES UNLESS OTHERWISE SPECIFIED
DO NOT SCALE DRAWING U JuromuaTion wERKon 1€ v provexTY oF AMPEX COMPUTER PRODUCTS COMPANY
i O e e L
: o s
|_louTpur 5 AT Shae e0aES, APPROR T e
SRR oA St * - SCHEMATIC -
1 pp— A z
PER MILSTD10 cna AL 2 A V;“' SELECT LOG|C-B
VATERAL
orsun otz he— |612-64]
o O T | S | O TG =y
SIMM157_|TM-7211_[Fer D 3111158 A
WD Assv. | 1T usED o
"APPLICATION scae NONE [sueer 10F 1

(3111758 |



3200526-/0 \

615-004
/ G PLACES

[

- |!
o4+ cs5
cs +
; cq¢ +
o—{ZFez}—o
o CED
o—{Z7z}
o—€z5—o

/ 3/0969/-/0

—.r—.OG
) e verrsharcoraraoaris Ol b
HheRial
Sl
TTIIT & L
ELL

\450-004

E2PLACES

3717156 =10

zao-osx% % —280-052

TYRPICAL TRANSISTOR INSTALLATION

3107/09-70

1ssue |

'DESCRIPTION

DATE

APPROVAL

A £y 101-AT

| orarTsuan
FRoD. |

| |
AR A

PART NO,

3201100-10

REFERENCE DESIGNATION |
01,03,010,012

| 3201104-10
32124
3212092-10

0

Q5,07,Q11,Q13
Q2,04

96,08,Q14,

3212098-10

| 3263024-10

@
CRI_THRU CRI7

R2,R12,R17,R21,R24

R23

R28

RI3,RI8

R4,R9

RIS,R20

041-482

RS5,R8,RI0

| 041-495
041507
04)=511

R29,R31

R26,R30

R32

R7,R27

R1,RI1,R16,R25

R3,R34

_RE,R14,RI9 |
R3S

041-748

| __R22

(Bu157 ]

8. SEAL PRINTED CIRCUIT SIDE ONLY WITH HUMI-SEAL
TYPE 1B15 COLUMBIA TECH. CORP. OR EQUIVALENT.

30,

MARK PART NO, AND NAMEPLATE INFORMATION PER
MiL-5TD-]

6. PARY NO. TO BE 3111157-10,
5. PLUS SIGN ON CAPACITOR INDICATES POSITIVE.

>

HEAVY LINE ON DIODE INDICATES CATHODE,

3. ASSEMBLE PER PRODUCTIOI PRACTICES MANUAL.
2, FOR ASSEMBLY SPECIFICATION SEE 3111159,
1. FOR SCHEMATIC SEE 3111158,

NOTES:

er

DO NOT SCALE DRAWING
ECIFIED

ANGLES.

DECHALS 7
X+ .03 X0 = Py g
BREAK AL STARF €DGES APPROK. 410

CBORE AND SPOTFACE CORNER'
RADIS £10

ROUGHNESS OF ALL MACHINED
‘SURFACES

THE INFORMATION MEREON IS THE PROPERTY OF
R FRBETES ol e .

AMPEX | AMPEX COMPUTER PRODUCTS COMPANY

9937 JEFFERSON BLVD.

CULVER CITY, CALIFORNIA

il ™

[V 7] i

" CIRCLIT BOARD ASSY-

PER MILSTOI0 CHKR SELECTAOG/C_B

mM{‘ el 7y = ‘CODE IDENT, NO. | SIZE | DWG. NO. ISSUE

o el ey p| 81157 |a
TN ST 277 [swet 7 or7




DRAFTSMAN DATE
Geums din [PLET) :
o [ i
w21 5248l /|
24|ECHO
OUTPUT
+10V +lov
SELECT
2 R30
% R29 12>
W 5.0 K —W°
34| A
ci2 o
=S T
—12v -2V —j2v -2V -6v -1y TP +i2v CcR2! CR23 T UTPUTS
» i« 30|8
R3 R9 RII sz RI6  SRI7 R20 —
cR3 336K 247K 5K 324K CRI4 23K 10K C3.6K  +12v +12v +12v +12v
WRITE DATA (=12 N
g R2I A23 R23 R36
cs c9 68K R2g 3470 A 68K v
CR4 | CR? 33PF 33PF 5K YW 12w : REFERENCE _DESIGNATION
WRITE 111 = > ¢ - 7 — - VAA—t - AN : 2
STROBE(-) : c7 - R35 LAST USED DELETED
6 ol iz RI8 : R27 R32 5.1K R36
TEST CR5 330pF| cRII | K8 6.8k 3.9K 3,3K 3,3K 22
DESKEW(-)| 9 e ‘ +—i - M t— CR26
Q4 ci2
R5 Q3 .
CR6 CR8 75K 3212092-10 3212092-10 Qs Q7 Q8 o
WRITE RESET()| 0] ¢ ,\M.___@ } A_@ ,_@ } __@
3513082-0 CRI3 Qe
3212081-0
el —pt ¢ L
RI cma CRI5 ;’EOG
CRIO | A L CRIS 321208110 .
= = CR22 CR24
2 <
R6 RI3 RIS RIS
cR20 CR25
20K a7k a7k 18K > ——y
= R26 R34 =
z?z'nzogz-lo”zv +12Vv +12v -2V -6V 24K 2.4K
—12v - L
R7 clo |cris 12v . ]5II2345
18K — i« >
100PF CR26
| - CR9 — : JUMPER TO BE USED ON ASSEMBLY 3112363-10,
e aa = a8 Bl R23 R28 R3I 3109572-10, 3110002-10 ¢ 3123869-01
¥ = GOPF — :
@ %3.6K 39K CRITY 27K 10Kg ZIOK SEE TABLE I. :
= 5, ALL TRANSISTORS TO BE 320110410,
—12v -12v cRI9 —lav-2v 4. ALL DIODES TO BE 3263024-10.
D.C.RESET (+) [26 "3. ALL RESISTOR VALUES ARE IN OHMS, /4W 5%,
TABLE T — 2. ALL CAPACITOR VALUES ARE IN MICROFARADS,
+10v 35 ASSEMELY | FUNCTION - c7 cie R1_| CRI |fCR2 TheLs [ ey £10%%, 500V.
3123869-01 | 101PS .0047 £10%,100V | NOTUSED [I0K +10% , CD458 CD 458 X
+i2vii 3119586-01 | 16/3251PS| .0022 UF. £10%,100v | NOT USED | 10K 210% | _CD 455, CD458 X I. FOR ASSEMBLY SEE TABLE 1.
-6v|3 > [ 3112363-10 |36-54 1PS|IBOOFF 12%, 200V |NOT USED|NOT USED[NOT USED [NOT USED | X NOTES: UNLESS OTHERWISE SPECIFIED
“12va 3109572-10 |54-90 1PS]| SI0PF £5%,100V NOT USED[NOT USED [NOT USED | X
c2  |c3 ) P ——————
| AN ¢ 3110002-10_[90-1201PS| 620PF £5%,300V NOT USED|NOT USED |NOT USED | x e T S AP | AP o R e rams
+T20/°+ 120%% *20%1\ oov 3112364-10 [36-54 IPS| 1BOOPFE 2%,200V 10K 110%|__CDa58 D456 X e | S R .
5 20V [20v 3112344-10 |54-90 IPS| SI0PF = 5%, I0CV 10K £10% X e o B SCHEMATIC—
PS.GRD < |6 211236510 [90-1501PS| 620 PF25%,300V 10K 210% 4 el e 0w A g wWaITE AMPLIFIER- B
. 3113131 -10 |105/5251F5] 1500 PF 10%,100v | NOT USED]10K ti0% X S " r |
L 3118121-01_|10- 20 IPS[,004 7 (0% 100V | NOT USED]| 10K, I0%] _ CD 456 CD458 X =T e R e T =
SECTABLE] DE-2 00 [ D| 3112345 ‘M
wext fssv._| 17 st on
“APPLICATION __— scae NONE [sheer | OF |




DIODE

@(pART B

m DIODE
S (PART

3200526-10.

©

BN
@\

CAPACITOR
(PART E)

3112343-10

=q

NN

|

——

IR

oJe}

[CRS]

o
Q

o

c2 +

E

[l
I
[24
=1

12[TvreEwas)

o
(o }e) o]
V| o O]
o O o}

o
o
4
o
o
T o
+
S
o

ot

- RIYIIONS
ISSUE DESCRIPTION. | orarTsaa APPROVAL
G | ECN 4454 PROD. RELEASH 1 "20n AT, t
H [ECN 4522 -%ilzo gl
J | ECN 4995 | /%) D'
K|l o/ 5084 Mooy Oipfl ot
L |EcN S/5/ 6/6 /b Gy 1=
00 M |£RN s06M8 cowr aiysae | Ammnts [P 1/u%
. N |een 703 Ltk S olir Pl
P | ECV 8230 -|HBrom 1B At
—1- R |Ecnv 9913 A Y]
NE
——-l— PART NO. | REFERENCE DESIGNATION PART _NO. | REFERENCENCE DESIGNATION
041- 442 |R23 3201104-10 | Q5,R7.Q8
041-443 [RS8 3212081-10| @6,Q9 -
310e691-10 041-511 RIS 3212092~ 10 | Q1,R2,03,Q 4
) 041-520 |RS 3263024- 10 | CR3 THRU CR26
041-571_ |R3,R4 R20 PART B CRI
041-550 |RIG PART A c7
041-56l R24,R29, R3S 034-417 clo,cll
041-570 |RI2,R26,R34 034-491 c8co
034-493 Co
041-508 |RG 035-989 c4
041-415 _ |R2I,R36 037-990 ch,c2,C3
044-197__|R2 041- 336 R25,R33
047-340 |R22,R30 041- 407 R27,R32
\ PART C CR2 041- 408 R17,R28,R3!
RESISTORFEY PART D RI 041-4ll R13,RIS
(PART DR) PART E Cl2 041-412 RS
\ 041- 560 RIO 041-413 RI4
~ 041-430 R
173-012, 041-43¢ | RI9,R7

INSTALL R22 ¢ R30 PER PRODUCTION

S — 3107129- 80 PRACTICES MANUAL, SECTION 7 HE2-5,
\_ FIGURE 10, HIGH WAT TAGE RESISTOR SPACING.
CAPACITOR INSTALL JUMPER ONLY ON ASSEMBLY 31/2363-/0,
460-004 %lpsL./&%g (PART A) 3109572-10,3110002-10 ¢ 3123869 -0/ L
2 PLACES () INSTALL PARTS AB,C,0,E PER TABLE I. :3| 12347
280-05] 280-052 MARK PART N0.& NAMEPLATE INFORMATION PER MIL-STD-I3Q
©. PART NO.TO BE AS SHOWN ON TABLE I,
8. SEAL PRINTED CIRCUIT SIDE ONLY WITH HUMI- SEAL
TYPE 1BI5 COLUMBIA TECH. CORP. OR EQUIV.
2 5 : . [ TRIMPOTS NOT TOBE SUBMERGED IN WATER.
TYPICAL TRANSISTOR INSTALLATION &, PLUS SIGN ON CAPACITOR INDICATES POSITIVE.
REFERENCE 5. HEAYY LINE ON DIODE INDICATES CATHODE.
- 4, COMPONENT DESIGNATIONS ARE FOR REFERENCE ONLY,
TABLE I 3, ASSEMBLE PER AMPEX STANDARDS.
B/M REFERENCE TABLE ASSEMBLY 2z, FOR PERF SPECIFICATION SEE TABLE I.
ASSEMBLY | PART A PART B PART C PART O | PART E | SPECIFICATION 1. FOR SCHEMATIC SEE 3112345,
3/23869-01] 035-989 | 013-599 ©13-599 | 044 ~/97 |NOTUSED| 2113154 NOTES:
3112363-10]| 033-147 | NOT USED | NOT USED | NOT USED | NOT USED -
3109572-10 | 034-386 | NOT USED | NOT USED | NOT USED |NOT USED s lmmi"‘m COMPUTER PRODUCTS °°""‘""| {
3110002-10] 034-228 [ NOT USED | NOT USED | NoT USED [NOTUSED| 5;/5344 el L — hiilbilisadoniad COER cffn. cuTom
3112264-10] 033-147 013-599 ©13-599 | 044-197 |NOT USED g e (R ool | R A e b " CIRCUIT BOARD ASSY-
3112244-10] 034-386 | 013-599 C13-599 | 044-197 |NOT USED ROl or s wecnco i:i:’;".,«;;,,-.
3112365-10] 034.228 | ©013-599 c13-599 |044-197 [NOT USED e MO T rae T WRITE AMPLIFIER-B
311313/-10 ) 025-509 | ¢I3-599 ©13-599 | 044-197 |[NOTUSED| 3113154 —— orrsun AL, Mo Az foar S — —
3118/71-01] 035-989 | 013-599 C13-599 |O44-197 |NGTUSED| 2115154 SEE TABLEI| DE-200 [ D| 3112347 R
3119586-0/| 035-988 | <i3-599 013-555 [ 044-197 |NOT USED] 3il2:5 ¢ | nexr assv. | st useo on |
“APPLICATION . soae 2 S [sesr | OF

IETZ TOPFLIGHT  FORM 2602107 REY, 1162



— REVISIONS
tssue | DESCLIPTION
' 25 | COMMON A_|ECN 9/7-47 DLV _PRO(XA) CH
+2v +i2v -12v Kl 4 B |ECN SNI-AL PROD.
% 23 | NORMALLY CLOSED CTecN 3542 1
s R7 [ 22 | NORMALLY OPEN D ECN 4377
9K o E i A 33 [ERASE HEAD € |ECN 455
326302610 | IOO/ Fleeny 4593 | A
— T 219 28
cRI 'E:? I ¢ W
NeuT #1119 > T ol 326302810 29| »+ov outPuT
R 321209340 | 30
. cR2 47K 4, 6
INPUT *2} 20 Pt al + Q2 Q3
3212080-10 3
CR5
3263028-0
R2 ACR4
13K 3263026-10 |
J Cc2 g
. [ + 0047 6.8
-y -ev +24v +24v +2v +190v 3V
FILE PROTECT(HD |24 = =
FILE PROTECT (&) | 26
—aav -lav. 16 | HIGH DENSITY
OUTPUT =
RI0 CR6 RI4 17 | LOW DENSITY
5.6K 5.6K OUTPUT (=)
as Q8
/52010410 3201104-10
R8 Ri2
.38 91K
HYLO DENSITY |
INPUTG D) 5zouoo 10
9 13
7.5K :ESK
-12v -ev - —12v -6V —12v  —i2v
+2v
RI8
2.2K
9 | READ PERMIT(H)
L (3107128
READ PERMIT(-)| |
ASSIGNED
PIN NUMBERS
(REF ONLY) 5. ALL RESISTOR VALUES ARE IN OHMS + 5X, 1/4 W.
} 05' 0: 0: 0: 4. ALL CAPACITOR VALUES ARE IN MICROFARADS + 20%, 20 V.
+I2v 34 © go [0} 3. ALL DIODES TO BE 3263024-10.
35 o — 2. ALL TRANSISTCRS TO BE 3212098-10.
_ BLUE BEAD 1. FOR ASSEMBLY SEE 3107121.AND 3107268.
+24v |32 — NOTES: UNLESS OTHERWISE SPECIFIED.
—24v| 14 —
-ev| 3 >
-2v| 4 —
5 c4l cs]  ce] et cl
PS GROUNDS | 6 15 PR ST 8 1o OO NOT SCAE DRAWG T s rsnzanes o s pe s [ T4 wper| AMPEX. COMPUTER PRODUCTS COMPANY
; I umess ﬁ:&"“xms SR ::".'&""“éé:“"*%"l 997 JEFFERSON. BLYD. CULVER CITY, CALIFORNIA
s B —_ % {FroT - i
1 Tyl g i R N W SCHEMATIC —
L 1 GRORE o SFOTFACE CORNER Rk o Alae |sgalq
e LW & o 07,72 WRITE POWER GATE,
e CL, 750 A YFLE | UNSHARED
DFTSMN ot Gl i-663
3107268 | 77172/ 7 COOE 1DENT. 0. | SIZE | oWe o TSSUE
3107127 | TM=T87 |
ML D| 307128 F
"APPLICATION SCALE MONE [sneer 1oF \




/— o042

-

\_?

vew N\ N

? #71-061
501-186
coz-00a( 2 PLACES e oe
492-008
fe— A\
'~
|
/.2
_— 3/00312-10
L8R
=y ) .25
// .
1 €« 8 .
/// i < B
otve sor_—" | e le— A\
; e — e ) 3/07339-10
) u£3§ k'o@ [ /
Y ; T € ]

|

280-084

€5 4=
C44

~+ <8

19 408

B

LPIVET G/5-004
FART C B 3 ALACES
CONNECTOR
RIRT &

280-05/ — —~280-052

TYPICAL TRANSISTOR /NSTALLAT/ION

REFERENCE

Q3

REVISIONS

1SSUE DESCRIPTION ORAFTSMAN | DATE | APPROVAL
A | Fcal i 17 DEv ARRo(X AJH erel 1175 3

B [ECN OII-AL PROD. |4l ke ]y 4%]

~ Tvrn aBag Sanart  [1357

I [LN 2750 Moatrskelo.s-4
olveN aany m‘Tls“ j..‘-,
F |ECN 4S5 iy | AR

«{G |[ECN 7082 Reisw  [Yielet| Loy -

PART NO. REFERENCE_DES (GNAT IONS

3201100-10 (D]

3201104-10 06,8

3212080-10 H)

3212093-10 Q4
[3212098-10 Q1,2,9

3263024-10 CRI,2,6,7,8

3263028-10 (R3,4,5,9
T035-989 73

037-005 36,7

037-265 cr

037-990 €4,5,8

041-007 R4

041-361 RS

041-407 R8

041-414 RI8

041-409 RI3

041-412 “RI
[[04i-a95 RIS

041-507 RIO,14.

041511 . R3,16

041-514 RI2

041-520 RS

041-549 R2

04i-748 RIT
[ 0a7-408 "o

047-632 RT

020-233 KT
| 047-764 RIS

I3/O72 72

([ RIVET, PART C USED ONLY WITH 3200526-10.

10 PART NO. TO BE AS SHOWN IN BILL Sf MATERIAL.
@ MARK PART NO. AND SERIAL NO. PER MIL-STD-130.

8. SEAL PRINTED CIRCUIT SIDE ONLY WITH HUMI-SEAL
TYPE 1815 COLUMBIA TECH, CORP,, OR EQUIVALENT.

PLUS SIGN ON CAPACITOR INDICATES POSITIVE.
- 6. COMPONENT DESIGNATIONS ARE FOR REFERENCE ONLY.
5. ASSEMBLE PER MANUFACTURING PRACTICES MANUAL.
[ cireuitRY on FAR stDE.
3. HEAVY LINE ON DIODE INDICATES CATHODE.
2. FOR ASSEMBLY SPECIFICATION SEE 3107121,
1. FOR SCHEMATIC SEE 3107128,

7.

NOTES:

DO_NOT SCALE DRAWING
UNLESS QrRERWISE SPEcineD

Fonu 10107 Rev. 961

oL rosEaTioR wiscon 13 Tue veore
TEBEUATIER RGeS TUL
RO O RS USE

ST OF MATERIAL -

A

AMPEX COMPUTER PRODUCTS COMPANY

s SEOMAS. g1 ANGLES | ST G R okt 9937 JEFFERSON BLVD.  CULVER CITY, CALIFORNIA
BREAK ACL SHARP FOSES APPROX. 010 [PO]
C'HORE AND SPOTFACE CORNER | SUPE 24/4 Ve
ROUSHNESS OF ALL MACHINED E:z: /.;i.,vv 3 CIRCUIT BOARD ASSY—
PER MILSTO 10
Sorees AT C LAY WRiTE POWER GATE, UNSHARED
S/05,27 | 7727 DTSN 2753 [COvE WoENT, o] S (oW, Wo. =

NEXT ASSy | 1ST USED ON

APPLICATION

FINSH

D 3/07272

SCAEZ S

G




REVISIONS
GROUP R —BRASIC CONFIGURRTION GROUP H- INPYT LEVELS GROUP K — STD. DATR ELECT., WRITE W/ONIDIRECTIONAL RERAD ' pssue oEscRImON oATE_| cearrwan | oare | armova
cove| pParT mo.| DESCRIFTION oTY cone| “EVEL| ppor malorv\acarion| |cove| pescriprion | parr wa|seeenl 87 LOCRTION 8
#138)| 312472508 HORIZONTAL, W/[L0GO, W/ D.E. ’ TRUE|FALS 1HIICH] 7cH 3 cH
914e| 3124725 3 HORIZONT AL, Wjo 1060, WD.E ; H1 |~12| o |3107258-10| 2 | 615,806 WRITE POWER GRTE\310726810) Ace | 1 | 1| m2e | #za
neze|7z4725-08| VERTICAL, W) 1040, W) 0. 7 we |+3| o |swsr70-01 e » STROBE GENERATE|3/07057-10|136 £4s| 1 | + | B8 88
1245372472505\ VERTICAL, W[o (060, W] D.E. ; H3 |+&l o \3ns171-01 READ AMP 3/0724&-10\36 £ 95| 4 | 5 |82 mwrv 85|82 THRY 8¢
1175 [7/24725-08 #oRIZONTAL, W) i0G0, WD D.E. | 1 Ha |+3| 0 |z/18172-01 WRITE AM P ;Z;g‘//: 343 ;;45 7 | 3 lore 78m0 sulare 78m0 p22
wias|3129725-01 norizon7 Be, wfo to6o, wio b .| 1 HS |#12) 0 13118173701 | o/ READ veskEw [R5 7 | 9 |2 v 8|2 Tary fr
#z35|3120725-08|veRTICAL, W/ oGo, wio D.E. | 1 Hé | 0 |#3|311522101
iods 712472505\ VERTICAL, W/o (060, W]0 D.C 7 H7 |0 |*&|318228-01 GROUP K- STD. DATA ELECT., WRITE W[ BIDIRECTIONAL READ
#8 | 0 |*3|518225-0/ B2z cove| pDescriprion |eaRrT MO. \sPeeD 7‘(’: ;’w . 2 Z‘” 7/ 09 ”CH
— H3I | O |+12|3//18230-01
GROUL & — REEL RETRINERS WRITE POWER GATE|3107268-10| ALL | 1 | 1 | me2 PEY)
cone| PRRT NO. DESCRIPTION qry .
o000\ TanT 0iD Do o F p GROUP T - 0UTPUT CEVELS STROBE GENERRTE|3107057-/0|136¢45) 1 | 1 | B8 88
B8/ LEVELS wz | READ AmP 3/072464-10|36 £ 95| 4 | 5 |8z 7HRY BS|B2 THRY B4
3101267-10| FIXED TAKE UP REEL / O e PART ~O. |a7Y |LochTIoN WRITE amP  |31123¢3-10(36£ 45| 7 | 5 lore wrumzd|are rugoaz
3113100-10) | EM HOLD DOWN KNOB 2 3 =
B2 Jr_|-12| o |3r07259-10["2 |813, 814 READ DESkeEw 222232108 36 | 5\ 5 \oz rury #8\az THEYAIO
3/08273-3 EMPTY REEL / 3/,8/79-0”:2 855, 877 3//9428-0/ 9S
vz 1+3] o 4 SELECT (06/C  |31157-10)\ ALL | 1| 1 87 87
GROUP C - HEADS 3/81&1-01| 1 | 823
CODE | PRRT NO. DESCRIPTION g7y U3 |4 q| o [71E29201 *2 | 813, 814 GROYP (-~ DATH ELECTRONICS OPTIONS
¢t |319337-01| 7cH. wio erpsE ’ 318293-01| 1 | 823 oD OPTION Mf;cczzza mron| PART N0 | sPe€D Qry LOCATIONS
c2 |3/8930-01|7 cH. W/ ERASE / ya l+sl o 31195388-0*2 | 613, 614 7CHIICH] 7CH 3 CH
¢3 |3n8929-0/\9 cv. w/crASE (stD.18Mm wirinG)| 7 319589-01| 1 |B23 LI | NO oPT/IONS R
c4 |318429-04 5 cn. wi erASE (sPeciaL 18m wirms)| 1 318150-0/"2 |63, ra| | L2 | ECHO £ RATE ERROR CHECK|S3/103872-0|36 95| 1 | I | B2 Bz
Jys |76 0 wareo-orl 7 1227 L3 | VERT. PARITY .CHK| EXCLUSIVE OR |3/07274-10) AL | 2 | 3 |89, Bro |as, 610,61
GROUP D~ MOTION COMMAND Sueaseo |aim a2 tq | VERT. PARITY GEN.|exctusive oR |3107274-10\ AL |2 | 2 | am, arz) A, ar2
CODE| PRRT NO. DESCRIPTION 10cAT|q7Y) vé |81 0 Swsasr-orl 7 1623 LS | CONGIT. PRRITY GEN|LONG. PARITY GEN|31/6072-10\36 £4s| 1 | 1 Rr3 RIZ
D1 |319538-0/| P8R, RUN/STOP g4 |7 /51810 /#2 Py LONGIT LONG. PARITY REGI3s082-10\36§45| 1 | 1| 573 B19
. J7 |+3] o . -
D2|3/19529-01| PCBA, FWD/STOP NEAW, Znares-oll 1 1523 Lé PARITY LPC TIMING  \3116087-10) AeL |1 |1 | Bzo 820
SnB52-02 |53 52 CHECK FL/P FLoP  (3107275-10( ALe b1 | 2| Br7  |B17, 68
_ JE8 |+12| 0 -
GROUP E - CABINET ssrer-orl 1 1623
CODE| PART NO. DESCRIPTION Q7Y 1512002 1813 872 F//5770 — SELECT PROPER VERSION
E1 |3/10719-/0| LO BOY CABINET / J3 | o |+3 snar79-0l 7 1523 U ones| oPTion or FERTURE 5]o1|02|03)0al0s|oe| 0708]03) 10| 13]15] 1 7fe0l 22]2ales]30]31[32]33]3¢]37] 36| 39) a0 ] a3 aclalas] ol sels o
E2 |3111257-10| 19° VERTICAL CRBINET / 17829502 | 813, 50 P UNIDIRECTIONAL READ . X x| {x] |x x| xx]xbexxxdxfxx] Ixlx] Ix|x
—__ — Jio)| o |+4 .
Eq NO CRBINET ss292-0 /1 | 823 K2 W/OI |BIDIRECTIONRL RERD w/rRun/SoP|X|X|X|X] Ix|x] [x|x] [x XX X X
958902 |63, 612 K2 W/D2 |BIBIRECTIONAL RERD W/ FWD/STOP
GROUP F - VERTICAL HINGE Jfl j o |+5 Sssss-ol 7 | 627 Hl, J1 12 LEVELS xhxIxxdx e x b x e e x e dx I x | x X x|x X
CODE| PART /va.l DESCRIPTION QrY Trarsz-o/%2 |53 672 H2 OHIAW[DI) POSITIVE LEVELS W/RUN/STOP . x|x|xfx|x X|x X
Fl 3/0988}/0' VERTICAL HINGE [FSSY / Jizl o |+é Szi80-0/l 1 823 Ve ouis wod PosITIVE LEVELS W/ FwD/ STOP
FE| ——— |wo verricae HinGE — Siag970l%2 |61, 672 2 ECHO § RATE xIx e xx x P f e P o P PP o [ Tx P P o D PP o X
- J13|o |+8 90950l 1 523 ¢3 VERTICAL PARITY CHECK x| x|x x|x|x xfx]x x| xfx] x| x]x xbx|xfxxf x]x |x{x X
GROUP G- TRPE SPEED Sia1e5-0P2 813 512 L4 VERTICAL PARITY GEN. 7 CH. X X{x|x xix[x]x]- X X
coDe| FRRT NO. DESCRIPTION (OCAT]QTY| Jig) o |43 Swerel-oil 7 1523 VERTICAL PARITY GEMN. S CH. X X X x x|x x
6/ 3/195 93-0I| PCBR, REEL SERVO 36 1PS 77| ¢ 510172 |63 612 s LONGITUDINAL FPARITY GEM. X x| |x x|x]xIx|x|x xxIx| Ix] {x} {x]xfx]x
2l
310709710\ PCBR, CAPSTAN SERVO 361PS |46 | 1 JIs| o 141z Seies-ol 1 |25 té LONGITUDINAL PARITY CHECK X x| Ixfx fx)xpx]x]x X X x{x} Ix X
62 311959 4-0| PCBR, REEL SERVO 45 1P5 |47 | 1
31/2/70- 10| PCBR,CAPSTAN SERVO 45 1PS | 16 | 1
O WITH ITEM CF INCLUDE ADOENOUM F/237/6-0/ % ONLY 1 REQD IF 7 CH. NO OPTIONS, OR 7CH. A COMPUTER PRODUCTS DIVieION
£ OPTION (4, OR (S5 OR BoTH, & NO OTHER MPEX 2uiselsodame sty
OPTIONS
MASTER PRRT SELECTOR
NOTE : FOR 7RI DENSITY SUBSTITUTE STROBE GENERATOR S740. 7m-707,703, 721/, 723/
3114894 -10, ¢ RDD DENSITY CONTROL 3//S632-/0 -
IN BZl. FOR DATA (.C. SEE DWG 3115770 lﬂr
e | e D| 09150 /247494
APPUCATION == ‘Fm v

MASTER PART SELECTOR, STD TM-7 SERIES



[RRV— REVISIONS
GROUP F-BARSIC CONFIGURRTION GROUP H - INPUT LEVELS STD DATA ELECT.,WRITE W/ UNIDIRECTION AL READ ssue DISCRIFTION oate | oot | oae | ArrrovaL
LEVELS
CODE| PART NO. DESCRIPTION qry CODE =) RT NO. |Gy | LocaTil o0k | DESCRIPTION | PART NO. |speep| -3 1Y LOCATION 8
RIZE\3124730-00 HORIZONTAL, W/L060, W/O.E | / TRUE |FA-5E) TCH|9cH] T CH DCcH
£126|31297530-03| HoRIZONTRL, W]0 (060, W ]D.E. | 7 HI 12| © | 31072580 7 | 815,81 WRITE PWR GATE |3107268-10| ALL| | | | 424 424
A236|3124730-04 VERTICAL, W /L0060, w/D.c. / HZ |+3 |0 |BUBI70-0/ 55 STROBE GEWERATE |3109994-10) 75 | | | | | &8 88
I
R296 | 3/24730-05|vERTICAL, W/0 L0660, W/D.E. / H3 [+e |0 |3nel7i-of K | eeap amp 310999 1-10| 75 | 4 | 5 |82 rHew B5 |BZ THRY Be
7135312473004\ HORIZONTAL, W/l0Go, Ww/o D.€. | / H4 |*9 |0 |318172-0f WRITE AMP 3109272-10| 75 | 7 | 2 |Al4 THRY A0 Ald THRY 421
9145|3129 730-01| HORIZONT AL, /o 1040, W)o D.E.] 1 Hs |+12| 0 |3118173-01 s | sie READ DESKEW |3109475-i0| 75 | 7 | © |Az ™WRU 48 |AZ THRU AlO
A235|3/24730-08| VERTICAL, W/ (060, W/o D. €. | / He | 0 |13 |3l18227T-01
9245|3/24730-09\VERTIC AL, W/0 1060, W0 D.E| 1 H7| 0 |+6 (31822801 STD DATA ELECT., WRITE W/BIDIRECTIOMAL READ
K8 12 |10 |2n6223-Cl 822 DE| DESCERIPTION | PART NO. SP£€D7ZT«;H 7c:OCAT9/i:'j
Ho | o |tz |3118230-01
ROUP B - REEL RETAINERS
. GW 8 RDESL EET £ WRITE PWR GATE |3/07268-10\ ALL| | | 1 Al4 Azd
0DE T Mo CRIPTION 7Y -
: ':/R/oo o| 18M HOLD DOWN kNOB 0/ GROUP J - OUTPUT LEVELS STROBE SENERATE PI0973570) 712 1] 58 8
-l N
s 212 : e Ve _ K2 [Reap amp 3109991-10| 75 | 4 | 5 |82 7Heu 85|82 1Wev B
7- D
331/0:‘:2 o FBXED s f/Lo / COPE [raue [racse| 42T NO- 6Ty |Locarion WRITE AMP 3109512-10| 75 | 7 | © |Ald THEU AZ0| Al THRU AZT
100- H N
82 3113100 10] I BM HOLD bown KNOB z J1 |12 o |3107259-10|%2 |B/3.814 READ DESKEW |3109935-10] 75 | 7 | 9 |AL THRU A8 | AT THRU Alo
3106273-%| EMPTY REEL ! U2 los | o |218179-01 |72 |813,814 sELecT LoGgic  |3inist-olac |1 | 1| 81 87
GROUP C - HERADS 3uglel-ol| + | 8z3
CODE\ PART NO. DESCRIPTION Qry v lealo 3/1/18292-01[*2 |BI13,814 GROUP L - DATA ELECTRONICS OPTIONS
'L
- ] . T OCA
C1 |3/2688-10) 7 CH. W/O ERARSE / 3/18293-01 | 1 BZ3 coDE OPTION Dgpsizg/ér/au paeT No | sPeED QTY L TI/IoN
c2 |3/124¢2-10| 7cH. W/ERASE / s9588-01|"z | 83,81 TeK|BeH| T ScH
c3 |312443 Jees|o L/ | No oPTioNS ==
10| 3 CH. WIERASE (STD. 18M WIRING) | / 3/119589-01| 1 | BZ3 :
ol c7 (31712293205 cu. wierRASE (sPecint 18m wiriNG)| 7 , 31/8180-01 %2 | Bi3,8/4 LZ | ECHO £ RATE ERROR CHK. |31105S5/0|3c£45| 1 | | | BIZ 82
: S o R PYyPyPrirys IV P Pe : L3 |VERT. PARITY CHK. |ExcLusive oR |3107274-10 75 |2 | 2 | 89.810 |89,B108/
GROVP D - MOTION COMMAND 31/9498-011%2 | 8/3.8/2 L4 | VERT- PARITY GEM.|EXCLUSIVE OR |3107274-10| 15 2 2| AN, AIZ | AL AIT
CODE| PART MNO. DESCR|PTION LOCAT|QTY/ Jo |+8 | o 37949701 7 373 15 | LONG. PARITY GEN.|LONG.PARITY GEN|3|lG142-10] 75 ! { A3 Al3
o/ |3119598-0/| PcBA, RUN/STOP NZEN J siBe-ol [F2 |63.8/4 LONG. LONG. PARITY BEG|3116167-10] 75 BN, Blo B9
- 7|+9 |0 ,
D2 |3119529-01| PcBA, FWD/STOP J4 |/ 2 snsizsoll 7 | Bz3 Le| pPariTT LPc TIMING 3116087100 At | 1 |1 gzo 820
ol o sB82-01 %2 | 875,814 CHEcCK FLIP FLOP 3107275-10] ALL /|2 817 B17,B18
- Id
GROUP E - CABIMET s/18lcd-0l| 1 | 823
CODE| PART NO. DESCRIPTION Qry siele ol 72 (83,014 3115770 - SELECT PROPER VERSIOMN
E] | 3N0719-10| LO BOY CABINET / Jo | O |#3 gl19-ol| | | #23 USED W/CODES| OPTION OR FEATURE 55|01 02|03 04|05 |06|0Tl08|03|/0]13 15 |1 7| 20122 |24]25|30J31 |32|33|3637(38|39]d0]41 |43{ 46]48]49 | 50| 56{40
£2 | 3111257-10| 19" VERTICAL CABINET / 3118293-01|%2 813,84 K/ VNIDIRECTIONAL READ . X x| x| |x XX XX XXX XXX [X[X] X[
[ — 0o |+4 -
£4 NO CABINET J w8z87-0/| 1 | 823 K2 W|DI |BiIDIRECTIONAL READ W/RUN | sToP |xix|X|x| [x|X| [x[x] [ X [x X X
i 3195890l 2 | &r3.614 K7 W/D2 | BI DIRECTIONAL READ W/FWD [STOP 1% X
GROUP F - VERTICAL HINGE Ji o +5 3es88.0f 1 | 823 Hi,dl -12 LEVELS XX 3] X % % [X x| x XX XXX X)X X XX X
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SECTION VI
SPECIAL FEATUWURES

8-1. INTRODUCTION.

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
SFS 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 assemblies 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 at 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.

SF1-1



TABLE 1

POSITIVE LEVEL INPUT BUFFERS

LEVEL (VOLTS)
CODE TRUT NS5 PART NO. SCHEMATIC ASSY DWG
IBT +3 0 3118170-01 3118175 3118174
| +6 0 3118171-01 i A
+9 0 3118172-01
+12 0 ' 3118173-01
0 +3 3118227-01
0 +6 3118228-01
Y 0 +9 3118229-01 Y ‘
IBT 0 412 3118230-01 3118175 3118174
TABLE 2
POSITIVE LEVEL OUTPUT DRIVERS
LEVEL (VOLTS)
CODE TROET e PART NO. SCHEMATIC ASSY DWG
ODL o 5 3118179-01 3118184 3118183
ODM 3118161-01 3118166 3118165
ODL 9 0 3118292-01 3118184 3118183
ODM 3118293-01 3118166 3118165
ODL 15 0 3119588-01 3118184 3118183
ODM 3119589-01 3118166 3118165
ODL % o 3118180-01 3118184 3118183
ODM 3118162-01 3118166 3118165
ODL P 0 3119498-01 3118184 3118183
ODM - 3119497-01 3118166 3118165
ODL 9 0 3118181-01 3118184 3118183
ODM | 3118163-01 3118166 13118165
ODL 1 0 3118182-01 3118184 3118183
ODM 3118164-01 3118166 3118165

*The same PCB assemblies are also used for
0 volt TRUE and positive voltage FALSE output levels.
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SPECIAL FEATURE (SF2)
VERTICAL PARITY GENERATE
(7 TRACK)

INTRODUCTION.

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 A1l 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 3107274-10 3104453 3107274
LOGIC DIAGRAM

Vertical Parity Generate (7 Track) 3114921
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SPECIAL FEATURE (SF3)
VERTICAL PARITY GENERATE
(9 TRACK)

INTRODUCTION,

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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SPECIAL FEATURE (SF4)
LONGITUDINAL PARITY CHECK

INTRODUCTION.

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 B17, 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 B19); adjust potenti-
ometer R9 to obtain the time delay period listed in Table 1 for the applicable density/speed
combination.
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TABLE 1

LPC TIMING DELAY
(SIX CHARACTER PERIOD)

DENSITY 36 IPS 45 IPS 75 IPS 112.5 IPS 120 IPS 150 IPS
200 cpi 833 psec 667 psec 400 psec 267 pusec 250 psec 200 psec
556 cpi 300 psec 240 psec 144 psec 96 usec 90 psec 72 psec
800 cpi 208 psec 167 psec 100 psec 67 psec 63 psec 50 psec

DRAWINGS.

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.

APPLICABLE PRINTED CIRCUIT BOARD DRAWINGS

CODE DESCRIPTION PART NO. SCHEMATIC ASSY DWG LOCATION
FFB Flip-Flop 3107275-10 3104541 3107275 B17,B18*
LPB LPC Timing -B 3116087-10 3116088 3116087 B20
.PRB Long. Parity Reg -B 3116083 3116100 B19
~ 36/45 Ips 3116082-10

75 Ips 3116161-10
3116162-10

112.5/120/150 Ips
LOGIC DIAGRAM

Longitudinal Parity Check 3114904

*Not required in 7-track systems.
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SPECIAL FEATURE (SF5)
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 Q5 are held cut off by the -7 volt level established
at the common emitters by current flow through Q3 (the bases of Q1 and Q5 are at 0 volts,
thus the base-to-emitter voltages are positive and establish the cut off condition). When Q1
and Q5 are cut off, Q2 and Q6 are also cut off, effectively removing delay adjustment potenti-
ometers R5 and R15 from the gap detector timing circuit. Transistor Q4 is biased on by Q3
and provides a return to -12 volts (through delay adjustment potentiometer R10) for timing
capacitor C9. Potentiometer R10 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), Q5 is biased on. When Q5 conducts, Q1 and Q3 are cut off
by the -7 volt level established at the common emitters by current flow through Q5 (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 and Q3 are cut off, Q2 and Q4 are also
cut off, effectively removing delay adjustment potentiometers R5 and R10 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 R10 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 combination.

TABLE 1
LCC GENERATE DELAY
(FOUR CHARACTER PERIOD)

DENSITY 36 IPS 45 IPS 75 IPS 112.5IPS | 120 IPS 150 IPS
200 cpi 556 psec 444 psec 267 psec 178 psec 167 psec 133 psec
556 cpi 200 psec 160 psec 96 psec 64 psec 60 psec 50 psec
800 cpi 139 psec 111 psec 67 psec 44 psec 42 psec 33 psec

DRAWINGS.

The schematic diagram 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 LCC Generator -B 3116076 3116075
36/45 Ips 3116072-10
75 Ips 3116142-10
112.5/120/150 Ips 3116073-10
LOGIC DIAGRAM
LCC: Generate (Dual Density) 3115776
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