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S - SECTION |
 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 w————— ’ [— Single Speed, Unshared

Series 200 : - 7 Track

_ DE-291 ‘
Data,Elcct’ronics_____]— L_ 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 and bi-directional read

capability.

1-7. SPECIAL ADDENDA.

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

TABLE 1-1
PARTIAL ADDENDA LIST

ADDENDUM | DESCRIPTiOﬁ LOGIC
3114924 Vertical Parity Generate, _7 Tracks —‘_ | 3114921
3114973 Longitudinal Parity Check | 3114904
311.4977 ‘Dual Density, Fwd/Stqp (Std Levels) 3115496
3115500 LCC Generate, Dual Density . 3115776
’31’1.5501 Specigl Neg Levelé, Dual Density, Run/Stop 3115445
3115502 Tri-Density, Run/Stop (Std Levels) 3115446
3115503 Read Only, Dﬁal Density, Run/Stop (Std Levels) 3115795
3115530 Special Pos Levels, Dﬁél Density, Run/Stop 3118315
3115758 LCC Generate, Tri-Density 3115757
3115765 Vertical Parity Generate, 9 Tracks 3115766
3118387 Special Pos Levels, Dual Density, Fwd/Stop 3118325
3118390 Special Neg Levels, Tri-Density, Run/Stop 3118323

1-2



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

+12V +4.5 Amp 1%

12V P -5.0 Amp 1%

- 6V | 1.5 Amp 2%
UNREGULATED VOLTAGE CURRENT REGULATION

+24V +0.1 Amp 10%

-24V -0.1 Amp 10%

2-1
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2-5. INSTALLATION.

Typical Outline and Installation drawings are prov1ded, in the drawing section of
this technical manual and in the Tape Transport manuals. Figure 2-1 shows typical printed
circuit board assembly (PCBA) 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 PCBA's and provides the part num-
bers according to basic tape speeds.

2-6. CABLING.

.Cabling diagrams for TM-7211, TM-9211 and TM-11211 Tape Memory Systems are
supplied in Section VII of this manual. The TM-11211 diagram is also used for TM-12211
systems. Inputs to the system and outputs from the system are connected to the Data Elec-

“tronics via the connectors on the Input/Output Panel as shown in Tables 2-3 and 2-4, respec-
tively. These inputs and outputs supersede those listed in the Tape Transport manual. Con-
nections from the read heads are 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.

2

The fo]lowmg signal voltage levels apply to all input mgnals (the input lmpedance
is 2300 £115 ohms returned to -3.8 volts.

TRUE Level:  -12 (43, -13) volts
FALSE Level: 0.00 #1.25 volts

MOTE

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 trallmg edge
transition. :

2-3



TABLE 2-2
PCB PART NUMBERS

%= CODE DESCRIPTION PART NO.
T e e e ]
ECC* Error Check -
36 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 ips 3107266-10
75 ips 3109991-10
112.5/120/150 ips 3110273-10 or
3118138-01
- RDB*** Read Deskew (Read Fwd)
36 ips 3107269-10
75 ips 3109475-10
112.5/120/150 ips 3110004-10
RDC*** Read Deskew (Bidirectional)
_ 36 ips 3109932-10
75 ips 3109935-10
o 112.5/120/150 ips 3109936-10
SGA Strobe Generator
36 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 ips 3112363-10
75 ips 3109572-10
112.5/120/150-ips 3110002-10
WPD Write Power Gate 3107268-10

2-4

*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 pysec.

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 pusec/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 Permlt leadmg (and tra111ng) edge
transition time shall not exceed 5 psec.

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

)]

4 CAUTION 4

Write Perrmt 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



INPUT

LEVEL
10% FALSE
WRITE DATA
s o TRUE
1.5(1.5] 2.0 |1.5]|1.5
USEC{USEC| USEC [USEC|USEC] |
MIN [ MAX | MIN |MAX|MIN
: FALSE
90%
WRITE STROBE
-k - .~ - — TRUE
"ﬂ-———-—-—h.
| sSTART |
STOP _ _|_mmEQIN _ _ _ _ _ _ _ _ _ FALSE
i 10%
RUN COMMAND*/STOP
90% RUN COMMAND TRUE

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

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



2-15.  HI/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 leveli. 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
S 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.
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INPUT LEVEL
: L FALSE
WRITE PERMIT ; : K v
STOP ' TRUE

le- TIME STOP o
‘ (MIN) 2MS TIME
opii ' , MIN ‘ (MIN)

: TR -1 . AR - FALSE (STOP)
RUN/STOP : U U
' RUNF — — — — — TRUE (RUN)
SUSEC susec] |susec SUSEC
MIN MIN MIN | MIN
— =— = — = — — — — — FALSE(REV)
FORWARD/ k } j _ X .
REVERSE
: EFWD { Y TRUE (FWD)
A. Forward/Reverse-Run/Stop Logic
INPUT LEVEL
: : FALSE
WRITE PERMIT : K |2
STOP TIME
; " (MIN) - -~ = TRUE
STOP 2 MS L. STOP |
E TIME MIN I TIME . l
STOP (MIN) : (MIN)
. : FALSE (STOP)
FORWARD/STOP /! :
' FWD .
: . — — — — — — — TRUE (FWD)
SUSEC 5USEC
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 usec. (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 usec. (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.
i CAUTION §
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

psec. 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

HOTE

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
transition. Maximum leading edge displacement between Read Data, Read Clock, and
Vertical Parity Error outputs is 0.3 psec maximum.

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 transmon txme is 0.30 psec. Signal duration is from 0.9 psec minimum
to 1.5 psec maxlmum

 2-28. . Vertical Parity Exror (Op_tion).’ 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 1.3 psec maximum.

2-29.  Write Check Error (Option). The Write Check Error leading edgé transition time
is 0.30 psec maximum, The trailing edge transition time is 0.30 psec maximum. Signal
duration is from 0.5 psec 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.  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, respec-
tively, unless otherwise indicated. The status outputs are active in the remote mode only.

2-32.  Beginning-of-Tape (BOT). A TRUE level on the BOT line indicates that the BOT tab
© is bemg sensed by the photosense assembly

2-10



2-33, End-of-Tape (EOT). A TRUE level o'n the EOT line indicates that the EQOT tab is
being sensed by the photosense assembly.

2-34.  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.

2-35. Ready. A TRUE level on the Ready line indicates that all tape transport interlocks
are closed and the transport is ready for remote operation. -

2-36. Rewinding. A TRUE level on the Rewinding line indicates that the rewind operation
is being performed.

2-37.  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 Electromcs, thus providing a TRUE Select
level at all times).

2-38.  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
(FROM CUSTOMER)

INPUT/OUTPUT PANEL INPUT DATA ELECTRONICS

CONNECTOR J4 PIN NO. SIGNAL CONNECTOR J5 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
A 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 § : 22
S Write Track 9 23
G Spare 31
j Spare 39

, k Spare : - 40
A Ground 11
B Ground v 12
H Ground 13
] Ground : 14
K Ground 15
L Ground 16
T Ground , 17
U Ground 18
Vv Ground 19
a Ground yo 35
b Ground 36
g Ground 29

'h Ground 30
m

Shield Ground 20
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TABLE 2-4
SYSTEM OUTPUT CONNECTIONS
(TO CUSTOMER)

INPUT/OUTPUT PANEL OUTPUT ‘| DATA ELECTRONICS
CONNECTOR J5 PIN NO. SIGNAL CONNECTOR J4 PIN NO.
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 5 S
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
A% Write Enable Status (C) 38
b Write Enable Status (NC) 40
a Write Enable Status (NO) 39
j Spare 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
8] Ground 19
g Ground 31
m Shield Ground 20
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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
r====:: — —— — ———— ==—_.='.==l
2 A ' Read Track 1
12 D Read Track 1
23 H Read Track 2
33 L Read Track 2
4 P Read Track 3
14 T Read Track 3
25 W Read Track 4
35 Z Read Track 4
6 a Read Track 5
16 X Read Track 5
27 U Read Track 6
37 R Read Track 6
8 M Read Track 7
18 J Read Track 7
29 E Read Track 8
39 B Read Track 8
21 C Read Track 9
31 F Read Track 9
9 c Head Ground
22 : --¥ Shield Ground

*Shield ground terminated at the read head with lug E1, which is
attached to chassis ground near the read head.
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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
e e e, S e e - : e e— ovsvoamta—
2 . A Write Track 1
12 D Write Track 1
222 - . C-- : Shield Ground 1
23 H Write Track 2
33 L Write Track 2
13 -- Shield Ground 2
4 g P : Write Track 3
14 ‘ T : Write Track 3 .
24 - , Shield Ground 3
25 ‘ w Write Track 4
35 -z  Write Track 4
15_ o= 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 : . L ~ 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
- . : - _¥E 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™M-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
5 ‘Select (-) 4 _ 5 4
18 ~Select and Remote Indicator (+) 18 6
14 Unit Select (-) 14 5)
15 Write Enable Switch/Relay (C) 15 18
16 Write Enable Switch/Relay (NC) . 16 17
17%** 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
TS1 TERMINAL NO.

LOGIC POWER SUPPLY
TS1 TERMINAL NO.

VOLTAGE

|

1 6 +12 VDC (Regulated)

2 8 Ground

3 10 -6 VDC (Regulated) -

4 12 Ground

5 2 -12 VDC (Regulated)

6 4 Ground

7 13 +24 VDC (Unregulated)

8 14 Ground

9 15 -24 VDC (Unregulated)
10 16 Ground
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SECTION Il
, ORPERATION

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 accorriplished 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.



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, resultlng in an even number
of flux reversals (ONEs) in each track of the block.

TEST DESKEW U

WRITE DATA "Lr i J"L WHITE (AC SET AND RESET A
Y TRAILING EDG WRITE DAT
'! l AND = or  p==t=pd DESKEW p—n = NRZ1
WRITE STROBE : sS I ? _WRITE WRITE
\ _ REGISTER HEAD
FF —rt
WRITE RESEY U = : (DC RESET WHEN
— I ' WRITE PERMIT OR
AND RUN 1S FALSE)
WRITE REGISTER FF SET STATUS .
<
RUN N
>
AND ~_WRITE PERMIT AND RUN
WRITE PERMIT :
L
WRITE
WRITE PERMIT _ POWER
WRITE
. : POWER
E‘:{’?;[EE WRITE ENABLE GATE ERASE POWER ERASE
SWITCH 7| Heao
Figure 3-1

Read Signal Conditioning, Block Diagram



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

l § (AC SET BY _’—L
TRAILING EDGE)

' e READ READ /
READ DATA READ PEAK : OR
e a |———==-Sn DESKEW (AC RESET BY REGISTER
HEAD AMPLIFIER DETECTOR 1 O | cloex TRAILING EDGE) FF AND/ | READ DATA
by .__._._’
v DRIVER-
‘ el T e ol il a1y
READ
1 USEC*
> STROBE (=)
STRO o
BE READ
WRITE PERMIT CLIPPING
(DC ENABLE) GEN
LEVEL > STROBE (+) ol Dpriver JLREADCLOCK
— r(smoae ) 1 USEC
r - DELAY
' I SELECT)
FWD/REV . .1 DELAY | - (DESKEW DELAY SELECT)
| 7| sEwect Ll
BIDIRECTIONAL | (DC RESET WHEN
LREAD ONLY J READ PERMIT IS FALSE)
DENSITY SELECT T

READ PERMIT

INV

v

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

3-14. VERTICAL PARITY CHECK.

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

1 USEC

READ STROBE (+) J_L

READ DATA AND/ U VERTICAL PARITY ERROR
S L
READ | paR(TY ERROR | DRIVER
ODD/EVEN PARITY | £
PARITY.SELECT - | CHECK
VERTICAL
N PARITY
anp  |LERROR

v

1 USEC

e . RATE : — l l
READ STROBE (=) U o) RATE | LERROR U . ’ o] PULSE WRITE CHECK
Pl check OR Pl GEN "1 anps | ERROR
e -
— DRIVER
JL > .
ECHO J L N £cHO _Lr . ‘ 1 USEC
: ECHO. | ERROR
WRITE STROBE -LF CHECK
. R
(DC RESET WHEN
WRITE PERMIT AND RUN WRITE PERMIT OR
RUN IS FALSE)
WRITE PERMIT

Figure 3-3
Error Check Circuits, Block Diagram
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. BECTION IV
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.

4-2. LOGIC DIAGRAM,

The Data Electronics logic diagrams in Section VII illustrate the logic functions
in the data card cage. Use of the logic diagrams will facilitate the rapid diagnosis and
localization of equipment malfunctions. :

4-3. LOGIC LEVELS.

Most Data Electronics signals are binary level. 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 signal levels
are 0 and -6 or -12, the 0 volt level is relatively high and is therefore termed positive (+).
When the binary signal levels are 0 and +6 or 0 and +12, the 0 volt level is relatively low and
is therefore termed negative (-). : '

Signal callouts in the Data Electronics logic drawing (Section VII) show the TRUE
(active state) of the signal. Write Permit (-) indicates that Write Permit is TRUE when the
Write Permit signal is relatively low. Read Strobe (4) indicates that Read Strobe is TRUE
when the Read Strobe signal is relatively high. Run/Stop (-/+) indicates Run (-) is TRUE
when the signal is relatively low and Stop (+) is TRUE when the signal is relatively high.

4-4. LOGIC ELEMENTS.

4-5.  Identification. Identification of a logic element is accomplished by the graphic
symbol and the notation within the symbol. (See Figure 4-1.) The mnemonic designation.
identifies the PCB nomenclature. The bottom notation identifies the physical location of the
PCB in the card cage.

4-6.  State Indicators. A state indicator (small circle) at the input to any logic element
indicates that the relatively-low level of the input signal activates the function. A state
indicator at the output of any element indicates that the output level of the activated function
is relatively low.
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(AC SET) 32
10 B8 9 (DC RESET) 26 RD
—0 B15 — A2
_ [AC RESET) 24 :30
a
AMPLIFIER b
FLIP-FLOP
9 WA
Ai4
[4

NCR EXCLUSIVE OR

12 22
SG

B8 24.

100

e
GENERAL

Figure 4-1
Logic Symbols



4-7. 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.

4-8. LOGIC SYMBOLS.

4-9. Amplifiers. The triangular symbol represents either a current or a voltage amplifier.
The amplifier may have one or more stages and may or may not produce gain or inversion.
Figure 4-1a represents an Input Buffer circuit. The presence of state indicators (small
circles) at input pin 10 and output pin 9 signifies that inversion has not taken place.

- 4-10.  Flip-Flops. The rectangular symbol, Figure 4-1b, denotes the flip-flop. The flip-
flopis a device which stores a single-bit of information. Two or more inputs may be used

to Set or Reset the flip-flop to produce two simultaneous outputs, low level and high level.

. The outputs of the flip-flop are always shown in the set state.

4-11.  Gate Circuits. Gate circuits are represented as shown in Figures 4-1c and 4-2 and |
may have one or more stages that may or may not produce gain or inversion. The presence
of state indicators at the inputs or at the single output indicate whether or not inversion has
taken place.

A two-input AND gate, Figure 4-2a, signifies that two relatively low levels co-
incidental at the inputs (pins 11 and 12) will produce a relatively low output. Conversely,
Figure 4-2c denotes a two-input AND gate where two relatively high Ievels present coinci-
dentally at the inputs will produce a relatively high output.

Figure 4-2e represents a two-input NAND (NOT-AND) gate that produces inversion.
When two relatively high levels are present coincidentally at the inputs (pins 11 and 12) a
relatively low level output is produced. Conversely, in Figure 4-2g, two low levels coinci-
dental at the inputs will produce a relatively high level output from the NAND gate.

Two-input OR gates, Figure 4-2b and 4-2d, produce an output when a signal is
present at any of the inputs. In Figure 4-2b, a relatively high level at either of the inputs
will produce a high level output. In Figure 4-2d, a relatively low level at either of the inputs
will produce a relatively low level output.

In Figures 4-2f and 4-2h, inversion takes place in the two-input NOR (NOT-OR)
gates. When a relatively low lievel is present at any input of the NOR gate, Figure 4-2f, a
relatively high level is produced at the output. A relatively high level present at either input -
of the NOR gate shown in Figure 4-2h will produce a relatively low output from the NOR gate.
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LOGIC SYMBOLS . TRUTH TABLES

AND | OR INPUT 1 INPUT 2 | OUTPUT
LOW LOW LOW
2
f‘l“'c WA - LOW HIGH HIGH
n Al i 18
—q ' HIGH LOW HIGH
a b HIGH HIGH HIGH
LOW LOW LOW
— LOW HIGH | Low
— HIGH LOW LOW
¢ d HIGH HIGH HIGH
~ NAND - NOR INPUT 1 INPUT 2 | OUTPUT
LOW LOW HIGH
12
1 op 10 ® LOW HIGH HIGH
11
— B3 Q HIGH LOW HIGH
e f HIGH HIGH LOW
LOW LOW HIGH
o . LOW HIGH LOW
B24 ' HIGH LOW LOW
g h HIGH HIGH | Low

Figure 4-2
Gate Circuits




Figure 4-1c represents a three-input'NOR gate. A relatively low input at any of the
three inputs will cause a relatively high level at the output. The absence of pin numbers and
the dashed lines indicate that the preceding and following logical elements are on the same
printed circuit board. '

3-INPUT NORI GATE TRUTH TABLE

INPUT 1 INPUT 2 INPUT 3 | OUTPU’l;
—
High Low Low High
High High Low High
High High High Low
Low High High High
Low Low High High
Low Low Low High
4-12,  Exclusive OR Gates. Exclusive OR gates are used in the optional error detection

circuits. Figure 4-1d represents the Exclusive OR gate. A relatively high level output
appears only when the inputs are dissimilar.

EXCLUSIVE OR GATE TRUTH TABLE

INPUT 1 INPUT 2 OUTPUT
High Low High
Low High High
High High Low
Low Low Low
4-13.  General Circuit Symbols. Rectangular or square symbols deﬁote other circuits.

Figure 4-le represents a Strobe Generator circuit. State indicators denote the relative
signal level at the inputs and outputs of the circuit element. Refer to the detailed descrip-
tions of the PCB circuits in Section VI for other circuit designations.
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4-14, WRITE LOGICAL SEQUENCE.

4-15., INPUT BUFFERS.

Input buffers are used to provide isolation and supply power gain to the input
signals.

4-16. 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-shat 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 1rnpressed on the tape and
is interpreted as a logical ONE during the read function. :

4-17. ~ 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.

4-18. 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.

4-19. 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. '

4-20. 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. '

4-21. READ LOGICAL SEQUENCE,

4-22. 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.

4-23. READ DATA. (See Figure 4-3.)

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. :

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 se-
lected by the Write Permit signal. The clipping bias level is higher when Write Permit is
TRUE.
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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 head. 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.

4-24. 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 s1gna1 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 (+)
pulse. The pulse width of the Read Strobe (+) pulse is approximately 1 microsecond. The
Read Strobe (+) pulse is inverted through an inverter stage to produce the Read Strobe (-)
puise.
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4-25. ERROR CHECK OPTIONS.

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

4-26. 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. '

4-27. 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
0.67 L
" (tape speed in ips) (high bit packing density)

The Rate Check circuit is located on the Error Check PCB and operates in the
following manner. (See Figures 4-4 and 4-5.) 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.
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4-28.  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 4-6
and 4-7.) 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 smgle-ohot 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. ,

4-29. WRITE/CHECK ERROR.

The Vertical Parity Check output, Rate Check output, and Echo Check output are
ORed togethér. 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 manual.

5-2. TEST EQUIPMENT,

Table 5-1 lists the required test equipment.

TABLE 5-1
REQUIRED TEST EQUIPMENT
'RECOMMENDED TYPE
EQUIPMENT OR EQUIVALENT
: —_—

Digital Voltmeter (DVM) : Digitek 202-B
Master Tape IBM
Oscilloscope Tektronix 535
Preamplifier Tektronix CA
Square Wave Generator Hewlett-Packard HP-211

5-3. ADJUSTMENT PROCEDURE,

5-4. GENERAL.

Note that adjustments are made by Ampex prior to the shipment of equipment.
Verify adjustments when components are either interchanged or replaced. If adjustments
are to be made off line, use Alternate Adjustment Procedure. (Refer to paragraph 5-14.)

; CAUTION i
Encdatorattatatnd

An insulated-blade screwdriver is recommended
for making adjustments to prevent accidental
shorting of electrical components.
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5-5.  SEQUENCE OF ADJUSTMENTS.

Tape transport and power supply adjustments must be verified before Data
Electronics adjustments are made. Data Electronics adjustments shall be made in the

following sequence.

1. Clipping Level

2. Preliminary Read Amplifier
3. Read Deskew

4. Write Check

5. Read Amplifier

6. Write Deskew

7. Read Strobe

8. Rate Error

5-6. Clipping Level. The bias setting adjustment on the Strobe Generator card deter-

mines the clipping level. In the Read Only Mode, the clipping level is at 20 percent. In
the Write Check Mode, the clipping level adjustment is at 40 percent. These percentages
refer to the base-to-peak amplitude of the signal into the peak detector.

Step 1:

Step 2:

Step 3:

Connect voltmeter negative lead to pin B8-32, positive lead to
TS1-3 (-6 volts). :

With power ON, select Remote Mode at the Operator Control Panel
(OCP). When the REMOTE switch indicator illuminates, the system
is ready for operation. Set Write Permit input to the TRUE level.
Adjust potentiometer R9 on the Strobe Generator card (B8) to obtain
a reading of 1.4 volts on the voltmeter. (See Figure 5-1.)

Set Write Permit input to the FALSE level. Adjust potentiometer
R10 on B8 for 0.6 volt on the voltmeter.



5-7. Preliminary Read Amplifier. The Preliminary Read Amplifier adjustment is made
using an IBM master tape. A preliminary check of the read amplifier is necessary to ensure
sufficient signal is available to properly operate the read deskew amplifier during read de-
skew adjustments. iy

Write power must be disabled to prevent
accidental erasure of the master tape.

Step 1: Load the master tape without the write enable ring in place. Verify
that the FILE PROTECT indicator is illuminated.

Step 2: Connect the oscilloscope vertical input to pin 12 of the track 1 read
deskew amplifier (A2). Position the horizontal sweep to 50 psec/cm.

Step 3: Run the tape forward. The peak-to-peak voltage indicated on the
oscilloscope must be 6 to 8 volts. Adjust potentiometer R11 on the
read amplifier board if necessary. (Refer to Table 5-3.)

Step 4: Repeat the procedure outlined in Steps 2 and 3 for each of the remaining
tracks.
5-8. Read Deskew. The Read Deskew adjustment is made by using the center track as

a reference and comparing the track under test with it. The skew correction is accom -
plished by varying the delay time of a single-shot; the potentiometer of the single-shot is
on the Read Deskew board. (See Figure 5-2 and Table 5-2.)

Step 1: Position the potentiometer (R25) on the center track Read Deskew board
to its center. (Turn the adjusting screw clockwise until the end of its
adjustment is reached, back off the adjusting screw twelve and one-half
revolutions.)

Step 2: Connect the oscilloscope inputs A and external sync (-) to pin 34 of the
center track (track 4 or track 5). Connect input B to pin 34 of track 1
(A2). Set the oscilloscope controls; Vertical inputs DC, Vertical
deflection 2 volts/cm, MODE alternate. Adjust the sweep until a
single pulse is displayed over 4 to 6 cm.

Step 3: Load an IBM master tape on the transport and run the tape forward.
Adjust potentiometer R25 on Read Deskew A2 until the trailing edge
of waveform B most nearly coincides with the trailing edge of wave-
form A.
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TABLE 5-2
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| ?v”I_fRA(.ZK‘ | LOCATION
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5 A6
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5 Ay
9 ~ CAL0?

*9 track system only
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5-9.

Step 4: Repeat Steps. 2 and 3 for each of the remaining tracks.

Step 5: Remove the master tape.

NOTE

When the bidirectional read deskew operation is
taken, repeat Steps 1 through 4. To adjust
reverse deskew, read the tape in reverse and
adjust potentiometer R43 only.

Write Check. The Write Check procedures are performed with the system per-

forming the write and read function. The write permit and read permit levels must be set
TRUE and the transport 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.

5-10.

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 input to pin 34 of track 1 of the write
amplifier (A-14). A voltage spike of approximately 10 volts
should occur for every other current transition through the write
head. Repeat for pin 30.

¢

Step 3: Repeat the procedure of Step 2 for the remaining tracks.
Read Amplifier.
Step 1: ~ Continue to write all ONEs. Connect the oscilloscope input to pin 12

of the read amplifier deskews. (Refer to Table 5-3.)

- Step 2: Adjust the associated read amplifier gain potentiometer for 8 volts

peak-to-peak as indicated on the oscilloscope. (See Figure 5-3.)

Step 3: Repeat the above procedure for the remainihg channels.
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5-6

TABLE 5-3
READ AMPLIFIER ADJUSTMENTS

*OSCILLOSCOPE POTENTIOMETER

TRACK CONNECTION LOCATION

1 A2-12 B2 Upper -
2 A3-12 B3 Lower
3 A4-12 ‘ B3 Upper
4 AS5-12 B4 Lower
S | A6—12’ B4 Upper
6 | A7-12 BS Lower
7 A8-12 B5 Upper
8 A9-12 B6 Lower
9 ~Al10-12 B6 Upper

*Read Amplifier adjustments are observed on Read Deskew PCBs.
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Figure 5-3
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5-11.

Write Deskew. Write Deskew adjustment is made by comparing the center track

output of the Read Deskew with each of the remaining tracks. The Read Deskew adjustment
described in paragraph 5-8 shall have been performed before this adjustment is attempted.

Step 1:

Step 2:

Step 3:

Step 4:

Connect oscilloscope inputs A and external sync (-) to pin 34 of the
center track read deskew., Connect input B to pin 34 of the track 1
deskew. Set the Horizontal sweep so that a single pulse is displayed
over 4 to 6 cm. Set the Vertical MODE to alternate sweeps, Vertical
sensitivity to 2 volts/cm.

Adjust potentiométer R1 on the center track Write Deskew board
(Figure 5-4) to its center position. (Turn the adjusting screw clock-
wise to the end of its travel, back off twelve and one-half revolutions.)

Adjust potentiometer R1 on track 1 Write Deskew until the trailing
edge of waveform B most nearly coincides with the trailing edge of

waveform A.

Repeat the above procedure for each of the remaining tracks. (Refer

~ to Table 5-4.)

TABLE 5-4

WRITE DESKEW PCB

TRACK LOCATION
= e —
1 A2 | -
2 A3
R l®
3 A4
4 AS
5 A6
6 A7 | | — -
WA
7 A8 -
3 A9*
9 AlQ*
' Figure 5-4
*9 track system only ' Write Deskew Potentiometer
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5-12.  Read Strobe. The Strobe Generator is adjusted for the proper delay time while
writing all ONEs at the required data transfer rate. Table 5-5 lists bit densities and the
associated adjustment. See Figure 5-1 for potentiometer location on the PCB.

Connect the oscilloscopeinputs A and external sync (-) to pin 10, .input“ B

Step 1:
to pin 24 of the Strobe Generator (B8). Select high density at OCP.
Step 2: Run the tape forward while writing all ONEs. Adjust potentiometer R13
: (B8) for proper delay time. (Refer to Table 5-5 and Figure 5«1.):'
Step 3: Select low dens1ty input at OCP. Adjust potentiometer R14 for desxgnated,,
delay time. (Refer to Table 5-5 and Figure 5-1.) '
TABLE 5-5
READ STROBE ADJUSTMENT
DENSITY 36 1PS 75 IPS '112.5 IPS 120 IPS 150 IPS
200cpi | 69psec | 33psec | 22 psec 20 psec 16.7 psec
556 cpi 25 psec | 12 psec 8 psec 7 usec 6 psec
800 cpi 17 psec 8 psec 5.5 psec 5.2 psec 4 psec
5-13. Rate Error. The Error Check PCB is located at B12. The potentlometer controlling -

the delay time is located on the PCB.

Connect input A and the external sync inputs of the oscilloscope to

5-8

Step 1:
pin 23 of B12, Connect input B to pin 27.

Step 2: Select high density input at the OCP. Write all ONEs. Adjust potenti-
ometer R12 until the trailing edge of the pulse on channel B is delayed
from the leading edge of the channel A display by the amount deter-
mined from Table 5-6. :

: TABLE 5-6
‘RATE ERROR DELAY
DENSITY 36 IPS - 75 1PS 112.5 IPS 120 IPS 150 IPS
800 cpi 34 psec 16 psec 11 psec 10 psec 8 psec
556 cpi 23 psec 11 psec | 7.4 yusec 6.9 psec 5.5 psec




5-14. ALTERNATE ADJUSTMENT PROCEDURE.

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

5-15. 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 5-5.

CAUTION {

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

5-16. Clipping Level. The Clipping Level is adjusted in the manner described in para-
graph 5-6. The Input Buffer PCB at B16 is extracted from B16 to simulate a Write Permit
TRUE signal.

5-17.  Read Deskew. The Read Deskew adjustments are as described in paragraph 5-8.
For a Read Forward only system, ensure that -12 volts (TRUE) is at pin 21 of the Read
Deskew PCB. For bidirectional Read Deskew, connect -12 volts to pin 26 of J5 on the Data
Electronics before performing Forward Deskew adjustment. For Reverse Deskew adjust-
ment, remove the -12 volts from pin 26 of J5 and connect 0 volts to pin 26.

§ CAUTION §

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

5-18. - Write Check. The Read-after-Write Check and Read Amplifier and Write Deskew
adjustments are made in the manner described in paragraphs 5-9, 5-10, and 5-11 with
the following exceptions.

Connect a square-wave generator to TFi and TFPZ on the Data Elecironics 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 5-6. Adjust the output ampli-
tude for 0 to -12 volts. For a bidirectional read system, connect -12 volts to pin 26 of J5 on
the Data Electronics.
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5-19. Read Strobe, Rate Error. The Read Strobe and Rate Error adjustments are made
in the manner described in paragraphs 5-12 and 5-13 with the following exceptions. The
square-wave generator is connected as described in paragraph 5-18. The generator fre-
quencies required to simulate the bit density are listed in Table 5-7. :

TABLE 5-7
TEST DESKEW INPUT REQUIREMENT
(SYSTEM DATA TRANSFER RATE)

DENSITY |- 361PS 75 IPS 112.5 IPS 120 IPS 150 IPS===
200 cpi h 7.2 ke 15 ke 22.5 ke 24 kc 30 ke
556 cpi 20 kc 41.7 kc 62.5 kc 66 kc 83.4 kc
800 cpi 27.8 kc 60 kc 90 ke 96 kc 120 ke

5-20. TROUBLESHOOTING PROCEDURE.

The Data Electronics circuits are on plug-in type printed circuits boards (PCBs).
The troubleshooting charts, Tables 5-9 and 5-10, facilitate the isolation of the malfunction-
ing 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 their proper location.

5-21. 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 card exists. A check may be made by ex-
changing the card in B16 with B15. Use an oscilloscope to make all tests. Refer to the
logic diagram in Section VII while performing all tests.
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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 Input Buffer board B15 will
have the effect of conditioning tracks 1 through 8 to write all ONEs. ‘

To determine that the write operation is being performed, connect the oscilloscope
input lead to pin 24 of any Write Amplifier board, Al4 through A22. A 10-volt spike should
be present. The repetition rate is a function of the Write Strobe.

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 line at the Strobe Generator (B8-10). 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 pre-
sented to the outputs, investigate the condition of read permit line at pin 9 of the write
power gate (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 AC register reset
pulses must be present at pins 24 and 22, the read strobe pulse is positive-going, the reset
pulse is the inverse of the strobe pulse. - Should the signals not be as indicated in the pre-
ceding test, replace strobe generator BS8. :

TABLE 5-8
INPUT SIGNALS
INPUT FUNCTION 4 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

5-22. TROUBLESHOOTING TABLES.

Troubleshooting Tables 5-9 and 5-10 may be used as a guide to further investigate
any maifunction existing in the Data Electronics.
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TABLE 5-9.

WRITE SECTION TROUBLESHOOTING PROCEDURE

REMEDY

ey

FAILURE INDICATION

put on any track as
measured at pins 30
and 34 of PCBs A14 B.

-MALFUNCTION
e ——
1. No head driver out- A,

Input Buffer output at B16-20
is at 0 volts

Output of Write Power Gate

Replace PCB B16

Verify that Write Enable

through A22 at pins A24-28, 29, and 30 Ring is in place. If ring
is at 0 volts is in place and the mal-
function still exists, re-
place PCB A24
C. Write Register Reset output Replace PCB B8
at B8-30 is +12 volts when
Write Permit at B8-28 and
Run at B8-20 are at -6 to
-12 volts
D. Either a constant 0 volts Replace PCB B16
or a constant -12 volts
- Write Strobe signal at
- B16-22 ’ L
2,  No head driver out- A. Write Data output from the Replace the PCB corre-
put on a particular input buffer of the mal- sponding to the mal-
track as measured functioning track remains functioning track
at pins 30 and 34 of at’0 volts when ONEs are
PCBs A14 through being written on that track
A22 ,
B. Input to the Write Ampli- Replace Write Amplifier

fier is negative and the
Write Strobe is present,
but no output at pins 30
and 34 of the 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 is
0 £0.5 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 B8-22

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 B8-34 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 5-96).
If clipping level will not
decrease, replace PCB
B8

Replace PCB A24.
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TABLE 5-10-

READ SECTION TROUBLESHOOTING PROCEDURE

(Continued)

MA LFUNCTION

P e

FAILURE INDICATION

REMEDY

e |

2. 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

-rected, replace Read

Adjust Read Amplifier of
malfunctioning track.

(Refer to paragraph 5-7.)
If malfunction is not cor-

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

Replace Read Deskew

PCB of the malfunctionihg
track

Replace PCB B13 or B14 -

5-14



; SECTION VI
CIRCUIT DESCRIPTIONS

6-1. INTRODUCTION.

This section contains circuit descriptions of the printed circuit board assemblies.
The descriptions are in alphabetical order as shown on Table 6-1. Schematics and assembly
drawings are located in Section VII. : '

TABLE 6-1

LIST OF CIRCUIT DESCRIPTIONS
- CIRCUIT DESCRIPTION SCHEMATIC
| Error Check ' 3109873
Exclusive OR 3104452
Input Buffer 3107038
Output Driver | » : 3107043
Read Amplifier _ 3107118
Read Deskew 3107253
Read Deskew, Bidirectional | 3109930
Select Logic : 3111158
Strobe Generator 3107058
Write Amplifier 3112345
Write Power Gate. 3107128







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. '

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 SS-2 (Q4 and Q5) is set.
The output of SS-2 is ANDed with the next arriving Register Reset pulse. The sum of the
delays of SS-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 QL7 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 S$S-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 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 -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 Ql 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 O volt on the base of Q2. Transistor Q2 is cut off and -6 volts
appears at the output. »

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

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

4, OPERATIONAL CHARACTERISTICS

EXCLUSIVE OR

SCHEMATIC 3104452

INPUT 7 OUTPUT
FUNCTION - UP LEVEL DOWN LEVEL UP LEVEL DOWN LEVEL
- ev—
Voltage - 0.0V to -0.5V -5V to -13V 0.0V to 0.5V | -5.7V to -6.7V
. 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"f '
Delay 750 ns max** Signal Propagation Delay

5. POWER REQUIREMENTS.

6-6

*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.

VOLTAGE CURRENT
+12 VDC +3% 11 ma max
—12 VDC £3% 60 ma méx
- 6 VDC $4% 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. Q2is
driven into saturation by base current via R4. With Q2 conducting, the output is zero.

With -12 volts input, Q1 is réverse biased and cut off. The base of Q2, th’r‘ough R4,
goes positive, driving Q2 to cutoff. With Q2 cut off, the output is -12 volts.

3. OPERATIONAL CHARACTERISTICS.

INPUT , OUTPUT’
FUNCTION ' yioh 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 3% -40 ma max
- 6 VDC 4% +56 to -19 ma max
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CIRCUIT BOARD DESCRIPTION

1. GENERAL DESCRIPTION.

OUTPUT DRIVER
SCHEMATIC 3107043

Eight identical output driver circuits are mounted on this card. Each circuit provides

a two-way gating function.

2, TRUTH TABLE.

INPUT 1 INPUT 2 OUTPUT
HIGH HIGH LOW
HIGH LOW HIGH
LOW HIGH HIGH
LOW | LOW HIGH

3. THEORY OF OPERATION.

During the following discussion, a 2K output load is assumed. When both inputs are
at the high level of zero volts, the input to the base of Ql becomes positive. Q1 is cut off.

When Q1 cuts off, the base of Q2 goes negative. Q2 conducts and functions as an emitter

follower until the output reaches approximately -12 volts.

When either one or both inputs are at the low level of -6 volts, the input to the base of
Q1 gqes 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.

o , weuT | OUTPUT
FUNCTION | 6y LEVEL | LOW LEVEL | HIGH LEVEL LOW LEVEL
Voltage OV 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 #3% 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, QS 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 .
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 QI12. 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 ma 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. QS5 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 Cl1l 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. . Cl1 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
Qll.and Q12 The output of the single-shot goes negative for the duration of its time delay.
The single-shot time delay is dependent on the RC network of C13, R25, and R26 when -12
volts is applied at pin 21, or C13, R43 and R26 when -12 volts is applied at pin 20. Diodes
CR16 and CR17 isolate the two inputs. At the end of the time delay, the collector of Q12
goes positive, causing Q13 to conduct. The collector of Q13 goes. pegative, generating an
OR Clock output at pin 35. At the time the collector of Ql2 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 ' SELECT LOGIC-B
SCHEMATIC 3111158

1. GENERAL DESCRIPTION.
This card contains six independent circuits as follows: two Input Buffers, one Outptit

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

With -12 volts input, Q5 is reverse biased and cuts off. The base of Q6, through R14,

goes positive, driving Q6 to cutoff. With Q6 cut off, the output 1s -12 volts.

Output Driver. The Output Drlver 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 posmve 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 outputis -6 volts.
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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 contrblled 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. An input of -12 volts causes Q1 and Q2 to
conduct and Q3 and Q4 to cut off. When Q2 is conducting, the outputs at pins 31 and 32
are driven to approximately -12 volts by transistor Q2. :

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

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. '
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CIRCUIT BOARD DESCRIPTION

OPERATIONAL CHARACTERISTICS.

SELECT LOGIC-B
SCHEMATIC 3111158

30
INPUT OUTPUT
CiRCUIT PARAMETER [HIGH LEVEL| LOW LEVEL | HIGH LEVEL LOW LEVEL
- — ]
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%
Butter Rise Time |100 ns 100 ns
Fall Time 100 ns 500 ns max
Voltage OVto-1V | -5Vto-12V | OV to -1V |-12 #2V
Output .
Driver Current 350 pa max 1.5 ma max | 5 ma max S5 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| ) ve 0.00 £1.25V | -9V to -25V | 0.0 20.8V | -12V
Select C eee , .
Amplifier ‘ with no
Select load
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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"Cl,‘l'_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
Q10 is cut off, Q11 cuts off, and the collector of Q11 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. Resistars 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 Ql. Q2 is conducting. The collector of Q2 goes to +12 volts and appears at output pin 30.

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

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

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

Transistor Q4 functions as an emitter follower and provides a low impedance voltage
source to the output at pin 32. Q4 is driven by the voltage divider network comprised of trim -
pots R9 and 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.

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, QI 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
+12 vDC 553%_ 86 ma max
-12 VDC %3% 100 ma max
- 6 VDC 14%7 30 ma max
+24 VDC *15% 3 ma max
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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 Datab input is coincident with the Write Strobe input for a period of 2 péec,
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, QS conducts and a negative input is fed to the trigger flip-flop
Q7 and Q8. The steering diodes CR18 and CR26 gate the input pulse to the proper transistor,
causing the flip-flop to change state.

Assuming the flip-flop is in the reset state, Q6 and Q7 are conducting, Q8 and Q9 are
cut off. Diode CR18 is forward biased and CR26 is reverse biased. The collector output
of Q6 is at ground and that of Q9 is near +10 volts. .
When a negative set pulse arrives at C10 and C11, 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
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 forwa 5
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.

VOLTAGE CURRENT
+12 VDC +3% 14 ma max
-12 VDC.iS% 14 ma max
- 6 VDC #49 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, Q1 is biased to cutoff.. With Q1 cut
off, Q2 is driven into saturation by positive base current through R3. When Q2 conducts, the
base of Q3 goes to approximately +3 volts causing Q3 to conduct. With Q3 conducting, the
voltage at the base of Q4 goes to approximately +3 volts, causing Q4 to conduct. When Q4
conducts, the output, through pins 7 and 1 of K1, is at +10 volts. Relay K1 is energized
when the External File Protect switch is closed.

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

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

Density Select Driver. The Density Select Driver input is controlled by a pushbutton
on the OCP. When input at pin 11 is O volts (Low Density), QS 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 . WRITE POWER GATE
: SCHEMATIC 3107128

2. THEORY OF OPERATION. (Continued)

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

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

3. OPERATIONAL CHARACTERISTICS.

INPUT OUTPUT

CIRCUIT HIGH LEVEL LOW LEVEL HIGH LEVEL LOW LEVEL
Write Power Gate'| 0.0V td -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
+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% S ma max
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SECTION VII
DRAWINGS

7-1. INTRODUCTION,

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

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
IBA Input Buffer 3107038 3107251
ODA Output Driver : ' 3107043 3107255
RAB Read Amplifier - : 3107118 3107270
RDB Read Deskew 3107253 3107273
RDC Read Deskew, Bidirectional 3109930 3109933
SGA Strobe Generator 3107058 13107276
SLB Select Logic ' 3111158 3111157

- WAB Write Amplifier 3112345 3112347

WPD Write Power Gate 3107128 3107272

Logic Diagram DE-211 Data Electronics (Fwd/Rev-Run/Stop) 3112457
Logic Diagram DE-211 Data Electronics (Fwd/Stop-Rev/Stop) 3115496
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PART A

3212092-10 | 1Q1 THRU BQ1, 1Q2 THRY 8Q2

1CR1 TRU 8CR1, 1CRE TWRU 6CR3,
3263024-10 | | py Ty BCRS, R4 THRY BCR4

mR!VET, PART C USED ONLY
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ISUF120%,20V | 751P§ | OO4TUF10% 100y OPEN 100 2 3H3334 T:‘A-TZH ROTES: UNLESS OTHERMISE SPECIRIED..
TONF; 3%, 15V 7.51PS |.0047WF*i0%,160 OPEN 100 S 316066 |NTERSTATE
15uf; 2207, 20V | IS0 IPS OPEN CPEN 220 31187 [T RTZeT
15uF, * 207%20V|i12.5]120]1501Ps|360PE 1 5% 50OV [27OPE 15%500V] _ 22Q L ENEE MW RIN o T A D] e T ANPEX CONPUTER. PRODUCTS COMPANY
B TR T o | B s GO st [ caven cm, o owes
s oy S =
S e e i Aesen i ™ SCHEMATIC -
RAUI D10 j Encr LN 7041
i T «sf READ AMPLIFIER
S PR M ATO X4 *,
- o 2 g A Liides UNSHARED
| _ COOE TOEWT. NG | SIZE
SEE TABLE -
L3 S— D| 3107118 |b
[ APTATION st NONE [#«_10F

1 DEACRPTION TRAFTSIAN | DATE | eemowd
A_|ECN 9747 DEV, PRCIAXCH) | % £ 1% 7 Js
B JECN OI-AH__DROD. wfp 21| BE
C [eCN 3570 Ia P
D |ECN 3963 Hdrnpel2rabss romdal
E | EcN 4291 i [5-565] Lacegd
F |ECN 4544 Arameki (s eslita2.
G |EcN 4657 VU T2/ | Doy
H |ecnl 4784 Lo\ Fi | Sy
J e 50 /e el ey Nrstoct
K| £cA 50 84 Leealt’; EWA
L |ecn 7003 Ak |1t |20

RAB



L
U DLICRPTION DRATTSMAN pATe NPPROVAL
A [ECN 91-47 DEY, PROUsC 1 Meerilhnsh V3167 | et
2 |ECN D1l-AH  PROD. 5T
| A Qmetin |35
CTlery A9y N2
o _lecnI8s8 B B
E [ECN 3963 lz,,u,,,,/;,/w.
ECN_429; Yo 70213,
. APACITOR P ST =
oaciTOR CAPACITOR — et () G |ecn 4657 P
oarr F ° H |coi7 9552 PP .
G15-004 = .06 J | £ S0/6 ki g\ et
[ P R e e
7s_[e]
{ — ]
/ PART MO, REFERENCE DESIGNATION |
. 3212091-10 { 1Q! THRU 1Q6, 2Q! THRU 2Q6
Paer_p lics,acs .
037:994 i€, 162, 2€1,2€2
037-990 C1_THRU €4,
X | 041-408 1R1, 281, 1R7,2R7
connecromR 041-413 IR18,2RI8,1R2},2021
AIRT & \I 2/09G 9/~10 PART & | IR19,2019 1R22,2R22
\ 041-350 | 1RB, 288, 1RI5,2RIS
041-495 182,202, INS, 25,189, 2R9, 1R13,
pi3k]
041-421 Rl _THRU R4
041-569 TR4, 204, 1R12,2R12
n)2
041:748 TR3I, 2R3, 1R6,2R6,1R10,2R10, RIS,
2IRi4,1R20,2R20, 1R23,2R2)
044~366 IR1Y,2R1Y
41 412 TRIB,2R16, 1AIT, 2 AIT
: 037-17G__ |1c3,1ca, 23, 2¢4
| RESISTOR PART F | <8, 268
) PART & PART G | 1€6,2C0. 1€7,2CT
L p o2
: E l3/O7Z 722
BONRD DETAK CPAAPRA‘[Clgoq @ TRMPOT NOT TO € SUBNERSID IN w~TER
ReRT A N 3/07/09-10 ®  SEAL PRINTED CIRCUIT SIDE ONLY WITH HUMI-SEAL
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PART G MARK PART NO. AND NAMEPLATE INFORMATION PER
7 MIL-STD-130.
V. PARY NA. TO BE AS SMOwm IN BILL OF MATERIAL.
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GROUND 6 szo% TRANSlESggR msr;}résclsgga Iy 10K, £5%, 4w 11100, $5%,1/4W | 36 1PS 15 UF £20%,20V | 047 LUF, 35V F10%[1B00 PF, 200V *2%|1800 PF, 100V +IC%] 3107 269-10 TMT721
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CAPACITORF Y
PART E

RIVET-

280-057
11 PLACES

RESISTOR
PART H

\ GI15-004

RESISTOR
PART J

9 PLACES

2&80-as/
g/ ¥ el

[« X I —1

T

7

T YPICAL TRANSIS 79k (MSTALLAT/ON

REFERENCIZ

8
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PART NO. TO BE AS SHOWN IN BILL OF MATERIAL.
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10K o c7 Gle 'r'—'l” oUTPUT(+)
102 o an s , 33pf 33pf
va.out |2 bt } Sk 47 16 R36 R40 [
10K 33‘: %0 z.go;;r 6.8K 6.8K
IN®} V% as F Q8 $—AAA—g Q2 »—«\M—@)ms a4 ) & )ms
T, 2] R33 =g A\
12K 10K
12 R14 RIS
SUK 47 9.3
% F19%
’ CRS CR? CRil cRIS
i a4 a6 Q9 f¢ # fe o
20 CRI4F
scl I
€ CTT
7
-6V
RIO clo als LRI6 R19 R27 R29 R34 R3T LR38 {R39 R42
7K 1
22K 04 1ksex FereSiZX| cray ATK ‘ cRe ¥ kriog &% ;;u FSGK $ooK ‘Tc%gpf X
sy "_["0% | = v = = J: - ' ' = 5 = =
ez o +20% -6v 12y -y FIV -6V -l2v -i2v -2y -V Hav w2y -6V -6V -6V "2V 4l2v
ruly
cucgpme 6
oc 553”5\'9) 26
W REG |24
AC azscrﬂ \
+12v DC
-12v0C |4 - _[ca VERSION TABLE
- | c2 LIS COMPONENT. COMPONENT
6Y DC {3 T L )gv i%% R4S R23 R5 & B8 | C6ACT FUNCTION ] e <35 ASSEMBLY USED ON
PS s '——‘] E zgv £20% 2K *5%14W | 1100 * 5% 4W|I5UF 120% 20y |37.5-1501PS].022UF, 35V $10%| S10PF, 100V *2%| 4T0PF,300vV¥5°4] 311813501 |TM12213, READ REV
GROUND IS I, 0% & TRANSISTOR TRANSISYL 10K 5% /4w | 1100 * 5% 1/aw|1SUF $20% 20V 36 IPS | 047 UF,35Y £10%/1800 PF, 200V +2%/800 PF, 100V +10%} 3109932-10 M7211,READ REV|
. L] ___umo T,2,6 LA 331209110 . [ZK £5% 1/AW [ 4700 £5% 1/AW/I50F £20% 20V | 75 1PS_1.092 UF, 35V £ 10%] O10 PF, 100V £2% 27OPF30CV { 5%/ 3109935-10 M4211, READ REV
Q34 320117 I0K*10% 2K +5%1/4W 2201, F 5% /4] 15UF220% 20y_| 12.5-1501P5[.015 UF, 35V} 10%[560 PF, 300V +2%]270 PF,500V s‘ﬂ 3109936-10 TMI1211. READ REV)
—150 P
375 izzloalfgg lg_ 10K 25% 1/4w [ 1100 5% 1/aw) 7ouF+'250’;0 15V | 10-100 1PS | 47UF, 35V £10%|.01UF, 100V #IC5| O047UF, I0OVEIGY 3116107 =10 | TM7293 READ REY
(a8,9,3 10K 5% Y4w[110n *5%'4w]| I5UF 120% 20V[30 IPS /1 NCH],047 UF, 35V, £10%.0047 UF, 200V, £4 %1800 PF, 100V. ti0%| 3118154 -01 TM 9241 READ REV.
[Q10,11,12,14,15] 20K *10%5 | 10K 157 1/4W | 1108 2 5761/AW| ISUF *207a,20Y [10/20 IPS <1HE , 35V, £5%|.0CA7PF,200V 21%[3300PF, 100V *5%] 3118198-0I TM 7293
. 0 MOT SCALE DRAWINE | rt wmocmusricn weaton, AMPEX COMPUTER PRODUCTS COMPANY
@ SEE VERSION TABLE. ) T G SR | Ry S AMPEX o serrERson . CavER v, cAromwA
5. CR3THRU CRI7 TO BE 3263024-10. [Py Pt ,.,u -
4 CRI AND CR2 TO BE 3263)28-10. uw(mlmaﬂml(tu"tllll P Y A P SCHEMATIC -
3. ALL RESISTOR VALUES ARE 14 OHMS, |/4W, £5% oty UTTAL Conar i
2. ALL CAPACITOR VALUES ARE IN mcnocwos, $10%, 500V. PR 7 s wiowes ¢ READ DESKEW,
I. FOR ASSEMBLY SEE VERSION TABLE. R BI-DIRECTION
NOTES: UNLESS OTHERWISE SPECIFIED COOL 10CNT. 0. | ST | Dwa. O Bt
u D| 3109930 J
o .| B e o
AmcaToN ] sout NONE [wesr 1OF -

RDC



ROV
ISR DESCAIPTION DRAFTSMAN DATC APPROVAL
TABLE I A | AV /0 -R _PROD. | Aechea BT
B/M REFERENCE TABLE . (B lecn 4392 T s o]
ASSEMBLY FUNCTION FART A FART 8 |FART ¢ {PART O [PART E | PART F | PART 6 | PART H | PARTJ [PART K C [ECN 37SS Ske | n v#;
3/09932-10 3¢ /1P5 3107046-20,3200526-10 | 460004 |037-273- |035-5/0 |033-747 |037-990 | 047736 |041-408 |0ad-197 [0 [ec~ 4828 Pl ] AT .
3/09935-/10 75 /Ps 3/07046-2013200526-10 | 46 0-004 |035-839 [034-319 [034-278 [037-990 [041-428 [041-360 | 044-197 £ |ECH 4380 h o, 3{//44 b do ]
3109936-/0 |//2.5-1501PS |3/07046:20\3200526-/0| 460-004 |037-344 (034-319 [034-350 |037-990|041-396|041-5¢0044. 197 F | ECN 5005 [ v % ::w,.’
3/16/07-10 | 10-100 IPS |3/0704470320052610\460-004[037-097 |035-989 [035-2/9 |037-478 [041-736 | 041-408|0a4-197 G | EN So2/ Aasersen | Akd
3118135 -01137.5-150 IPS | 3107046 20|320052-10]460-004 [035-833 |034-2/4 [034-278 [037-990|04/-736 |041-5601044-127 “ 52/}\’/5046 Aromod. | Vajc (ot e
3/18154-01 [ 30/PS / 1/MCH |3/070462013200526-/0|460-004 (037-273 (035-5/0 |055/28 ,037-590 |04/-736 |04/-408]| 044-137 PRV 5-’;3;" rlonn Z’”i byeg
3/18198-0/ 10 /20 1PS 310704610]31‘005264/0 460-004 |037-453 |035-422 |055-128 ]037—980 04/-736 |04/-408 [ 044.3i3 R ek
/ —— CAPAC/TOR
PART F
head - 173-012
ta @ay
| ot rI‘ anm PART NG |REFERENCE DESIGNATION
3 PART NO. |REFERENCE DESIGNATION 035-589 cie
! R : 1 /“’ﬁfé-'?ff“ 3201160-10 | a7 PART F &0
ROCESSED MOVRD 3201104-10 | @®,9, 13 PART € c20
PART A \ i 32i2081-10 | *Q1,2,6 037-950 23,67
. 3212092-10 | Q10,11,12,14,1S 041-408 R1,2, ,31,32,33
N [3212098-10 | @S 041-410 RIS, 42
34096 9/-10 [ 320117-10_| Q@3,Q4 04l-411 %29.27
3263024-10 | CR3 THRU CRI7 041-412 22
COVNEC TOR ~——\ 3263028-10 | CR!,CR2 Ga1-4:3 R2834,36,37,40
mer 8 034-417 C16.CI9 Cal-425 "3, 14
| N 034.491 Cig ci7.Ci8 041-430 R24
T .
?:E N 034-493 | Ci2,015 ERZ X35 a1
] PART D [ 041-482 R16,20.21
C4al-414 R3,R!I0 048-175 RI7
l PART K R43 041-519 R38 .39
CAPACITOR 041-550 R3D
/ PART D 041-570 R26
037-994 €8.9,4,5
311139(-|0 PAR? M RS.8
c42-129 RI9
048-081 R5,9
Das-052 R4,7
048-053 Ri8
042-877 RiL,12
044-197 n2s
PART G ce.C1 H
parr J R1Y B
_ CAPACITOR] [[) INSTALL PARTS A THRU K PER TABLE L.
CAPACITOR '~ PART T §,5-004 PART € TRIMPOT NOT TO 8€ SUBMERGED IN WATER,
FPART G o 8 PLS. @ MARK PART NO, AND NAMEPLATE INFORMATION PER
@ MIL-5TD-130.
8. PART NO. TO BE AS SHOWN ON TABLE
T MEAVY LINE ON DIODE INDICATES CATHODE.
280-052 - 280-057 - - :. PLUS SIGN ON CAPACITOR [NDICATES POSITIVE
. COMPONENT DESIGNATIONS ARE FOR REFERENCE ONLY
- - a = - .
I-I-I I-I\I-N‘l I- [ cimcortrr on Farsioe.
@ TPI @ CONNECTOR PIK 14, TP2 @ PIN'12, 3. ASSEMBLE PER MANUFACTURING PRACTICES MANUAL,
E ! 2} SEAL PRINTED CIRCUIT SIDE ONLY WiTH HMI-SEAL #. FORASSEHOLY SPECIICATION SEE 3107254,
TYPE 1815, COLUMBIA TECH. CORP. OR EQUIVALENT, 1. FOR SCHEMATIC SEE 3O PPIO.
TYPICAL TRANSIS 70K INISTALLAT /0K
NOTES )
m;ni' o | oxscRwTion | eermemcs — [oowe |
DO NOT SCALE DRAWING ot rene 100 mav BAL LIST OF MATEMAL
2118154 T 7Ar-3247 UNLERS QTiiIwies SPCHHD | 1y jorosuai AR T S w1 AMPEX COMPUTER PRODUCTS COMPANY
3118135 TMI2213 |, psomas, oo weus | 25 TS B ]\N_lPhX ?_/jtuy AUTLRON BVD. CAVER CTTY, OAUFORSA
3116107 |Ta 7793 [MIACMLBARTICCE sremax Do 74/ A grry
309935 A0 2 |00 it wrcrmet by CIRCUI T BOARPL ASSy-
3700936 w2 CNEC L a0 v [ Ty lgy/se READL DLESKE A
OPIIE |7 /92K Aw| WATERAL con 1l 304 B/-PIRECTION.
LAt WA N Y ST B, A |
NexT ASSY | 15T USCD oW | [INISH /0
I LK ez D £933 |K

RDC



arvincNs :
. 1asuE DESCRIPTION Tomrrsian |_owre ¥
A_[ECN 89954 piy. PRO.(DF BY) I 1a-54s,
B |[ECN 91I-500 R IIANLD
+ 24V -6V —12v C [ECN 9u-25 Taksla g
D JECN _3!1-AK PRGD. 3
- Z |EcU 4057 PSSV 200 Oy 1. )
+24v |16 F |ecn 429 =N P VN
n46 G |£cn 4603 B R ol d VA
$iox H |£cn/ 4982 L Ll ke | 4T
P cRi9 J | N 4995 B Elelot |
" K |Ecnvs5i28 e e b ) o e i
L [ECNSI47 Wlo £Ede5/es A=, i
] M_'.T M | ECN Si169 Sy sl |“ra b0
RUN(-) 20 43K
R44
10K
-2y ~6v
WRITE PERMIT]
WRITE PERMIT(-) |28 ) 30| cyreur
3.9 SR2
10K
CLIP LEVEL
‘ 2| QuTPuT (+)
O -i2v -6V ~12v -6V
HI-DENSITY [35 18| TEST POINT
SELECT -6V ~12v «12v  =l2v =2V -2y +12v
READ
[ 241 STROBE (+)
LO-DENSITY {34 + JRas T 2R3 ZR3D QR34 R3S SRI6  SA3E R40
RI4 CRe 3470k 324K SIOK 347K 268K 12k 243K 3.6K
@ -l2v  -12v —t2v | . READ
: ‘ Nz -1 3220981 Rt
1 1" ! |
R21  $R23 n2s  SR26 Icr 1o Sl &cris Ry L2 i 23
X S27K 10K $5.6K T 33PF o 6 X 33PF
r ) Qv alo |
! 3212092-10 3212092 an
-0} 3201104-0
a6 ) . = = AcRris -ev
12092-1 R37 CRIG, RI R42
cri Sier * 9;70 Sopr <72 cRe CRI4 25€K 3263028-10Y ? X 10
READ PERMIT (=) |12 > 3 a7 P veW
321209240 i CRO = -
—12v e—RE2 19 3263028-0 +12v -ev -6V -l2v
. 43K cp2 |47k = = @ 14 | "OR"CLOCK
R’ CLOCK (=) {10 — Pt T 3 —a 4 L OUTPUT(+)
Ri7 R27 A CRIO SR32 )
3.3k YCR3 €8K Y 3263028-10 S75K %cnn TABLE I CONT.
1 a2z i L ASSEMBLY ‘|USED ON |FUNCTION s cz:nspon;r:‘rs o
= R29 " SR30 =
+12v 56K YCR4 +2v +12v L2k 2100 +12v 3118218-01 | TM-12211] 150 IPS | IO0OPE 25%, 100V | IOK | 20K |15OPF %196, 500V
+i2vit - L= -
—-6v|3 +12v = ~l2v =
-12v { 4 -
i J_cz c3
5 5 15 05
PS. GRD l *I'zzoo\; *ngv 2oy TABLE 1
£20% | 20%.-| 20%
L&} 2y 207 ASSEMBLY  [USED ON|FUNC TION |- PO ONENT
B sEE TABE I. T 3113312 THM-7211 [36 1PS [570QPF:2X 200V 10K | 20K _191QPF +5%,100
5. ALL DIODES TO BE 3263024 -10 i:?b?’%? ; -;’;!IIIIZ 36 l‘;Z ‘) (S)QL;F: '/..2%)\/ I(O) goﬁ 2%2%:!1 bgov
. . . 2 LD WAL 2Y 200V K 0K ! £1%,500V DO NOT SCALE DRAWING | e AMPEX COMPUTER PRODUCTS COMPANY
4. ALL TRANSISTGHS TO BE 3201100 - 10 3109994 TMA21 175 1P 5 |2800F] ~54200Y ) 20K 1EOPE £ 17,500 RO Gy se ) AMPEX o ervERSOn v G, CaLon
3. AL RESISTOR VALUES ARE IN OHUS, 1/aW, 5%, 2:50;35757 ;w '7‘5‘: ll}Z.(f—«%O:PS:{sOOiFF:Z}.Zggv OK 58" '5%F’PFF{F/- D 8 o BORMS, M Do [
) M 721 1PS_ [ET00PF* 2%, 00V 10 K_J120PFT 1%, 500V] 220% L ixinecoars B Sofare
2. ALL CAPACITOR VAULES ARE IN MICECFARADS, Slicais DE 213 175155 160220%. 100 VIIUMPLE OPER S0PF- 12 500 e 24 SCHEMATIC—
500V, +10%, EYERH:Y, 72115 1PS 1015 £ 0% 3 20OV] QK| 20K [IS0PF E1/4,5001 ; STROBE GENERATOR
3 T TR 7 ;
1. FOR ASSFMBLY SEE TABLE. [ RESET PULSE 8.0, WIOE |__3!16102 Al 7.51PS |53312%,200v] 10K | 20K |620PFEY, 300 :
ON 3113312 3116164 TIINCGvai F30 15 57000, 37,2009 10K | 20K D0 Zu 0L, 100Y] S KR L o
NOTES: UNLESS OTAERWISE SPECIFIED 4.5.5 WIDE ON 3116102} ___|M:7293]10/20 ¥ 0OV{IMPEROPEN K20PER Y 300V o Tatl s D 3107058 - M
3118189011 DE-213 LZS?S"J..‘:IPS %, 1SOPY, *17, .00y TPOCATN scui NONE [swemr 1o 1

SGA



310705610 —_

3200526-10 N

€ APACITOR =" |
EART ‘A’

Bt

TABLE I

B/M _REFERENCE TABLE

ASSY PART B PART C PART D'
3107057 034-220 1044-197 {044-523
3109994 034-220
11000 034-220
10727 03:-220
113312 034-217
11610 034-228
116164 035-988
118218 034-220 [044-197 |044-523
113186 034-220 [044-197 ]044-523

©15-004
© PLACES

PACI"’OR
ART B

280-051

I Q PARY Ng. REFERENCE DES |GNATIONS
1

3109691-10

3109320-60

%/-zeo.osz

3

TYPICAL TRANSISTOR INSTALLATION

Lo
e DEACKIPTION orarisaan | oate | v}
A |ECN _9II-AK FRO D, | BTl 757
[ & [ECN_ 38490 Ha ARAES
. e 4097 ~eome 1027 | Brounle
D _|£cn 4803 L SR )
£ |Fear 9982 la L E Y he) s
F lECN 5169 [l Y
G |ECN 7003 YR 2 AN
041-502 niz FART NO. REFERENCE DES IGNATI ONS,
-041-507 n26_ 3201100-10 _} Q2,3,4,8
041511 R 48 3201104-10 | _Qil
041-512 43 3212092-10 06,7,9,1042
041-516 L] 321209810 Qi,13
041-519 22,37 3263024-10 CR] THRU 8, CRII THRU 15, CRI7,18,19
041-549 a7 " 3263028-10 ©89,10,16
041-550 R/l TT3-T88 VRI
041-571 R39 PART A c8
04)-570 RS/ 034-491 €5,7,10,12,i3
041-571 R40 034-493 [
041-573 R32 PART B e
081-584 #20,38 47 035-989 c4
041- 419 /30 037-590 ©1,2,3
042-803 836 041-407 ”i7
PART € [AE] 041-4308 R2,3,25,33,44,48
044-202 29,10 241-410 az1
PART D R4 ) 041-412 RID, 34
Q4i-3/6 R28 041-413 RIS
O%I-440 RZ7,41 041-415 R27
04/-409 | R4Z 041-436 /6
: Ga1-442 R2”
)_03k-482 RS

INSTALL. PER TABLE I,

SEAL ’IIN'ED CIICUJY SIDE ONLY HITH HUMI =SEAL
TYPE 1815, COLUMBIA » CORP., OR EQUIV.

TRIMPOTS NOT 70 BE SUM[RGED IN WATER.

MARK PART NO, AND RAMEPLATE IKFONYlﬂ PER
MIL-53D-130,

PART ¥O, 70 BEAS SHOWN OM B/M.

HEAVY LINE ON DIODE INDICATES CATHODE,

PLUS SIGN ON CAPACITOR INDICATES POSITIVE.
COMPONENT DESIGNATIONS ARE FOR REFERENCE OMLY.
CIRCUITRY 0N FARSIDE.

Ao~ @B -8

3. ASSEMBLE PER MANUFACTURING PRACTICE MANUAL.
12, FOR ASSEMELY SPECIFICATION SEE 3107059,
|’|-.I='I-|’I:'N(.I'.' 1. FOR SCHEMATIC SEE 3107058,
) -l 4.0
g NOTES s
+
nego.]  PaTmo | DESCRIPTION T Trereowcs [ zome | e
DO NOT SCALE DRAWING PoRM 203 101 sV, S41 LIST OF MATERIAL

NS O o et M BT [Aweex [—‘ AMPEX COMPUTER. PRODUCTS COMPANY

SR moe Bt SIS Kiddy Tariin

doc s SECMIS, 0 AMUS | EMALTY S8 o 937 JIFEASON BUYD.  CULVER CITY, CALIFORMA
RR L o e B T 7 Bhans Lofutesiime
[l s womas [ |5 SLANC il | CIRCUIT BOARD ASSEMBLY—
4 PER MILSTD10 eaR . Zo 2
s R T TP R STROBE GENERATOR
5EE TRNE OFTSMN [, BUT TERWIRTH[§- L4 {000 INGTNT. RO TSI | Owhe w0- T3

APPLICATION

(T ASSY. 15T UBED ON [ BINISH 3/0 72 76
= / R I1} D G

SGA



Liaiiand
— issue | otscrenion [ omarraan T oart T sremorn
INPUT BUFFERM {12 A Ve 101-A5 o |HTr T/
2y Hl2v ~-12v ’
RS
12K
15| INPUT BUFFER #! QUTPUT
R4 a6
A0 02 a2 3212092-10
' S8t
CRI 0047 CR3 7.5K
100V
[£10%
-ty 2y N B ) -6V -6v .
- 24y 31 | DESKEW SELECT QUTPUT #1 (=)
) 32/ AMPLIFIER SELECT OUTPUT#| (=)
203 29|DESKEW SELECT OUTPUT #2 (=)
3 33|AMPLIFIER SELECT QUTPUT #2.(-)
R2 | (
3.3K
DESKEW SELECT (27| 3201100-10
RI 3
7 rCR6
5K 4ATK
L = 16 |INPUT BUFFER #20UTPUT
: -6V RI7 320110410,
INPUY BUFFER#2 {13 VAo
; R
+12V 7‘56," CR9
- ~6v
10| READ PERMIT OUTRUT (-)
23| HI-DENSITY OUTPUT (-
READ PERMIT(-) -)
CRI
: R24 32011004 21| LO-DENSITY OUTPUT |3| 11158
K 13
HI/LO DENSITY(/+) |25 3201104-10
is —l2v -1y 5. ALL DIODES TO BE 3263024 -10.
ouTPUT 4, ALL TRANSISTORS TO BE 3212081-10.
DRIVER 19 —-12v 3. ALL RESISTOR VALUES ARE IN OHMS $3°%,1/aw.
2 ALL CAPALITOR VALUES ARE IN MICQOFAMDS!ZO'/Q’ZOV.
= a3s I FOR ASSEMBLY SEE 3111157
CEM 125 NOTES TUNLESS OTHERWISE SPECIFIED
5,
-24v|3 - = §3/°
+i2v |1 CRIS 15
~12vi4 : ¢ 3212092-10
-6v]3 4 L C5 152‘69 a7 00 NOT SCALE DRAWING :rﬂm-:mg;{?--mmg AMPEX AMPEX COMPUTER PRODUCTS COMPANY
12 F2 T" 7| W 17 {Shen v o o | SR SRR S 0 e o, o
* DECIMALS ANGLES
¥ _loutpur T S o Aol 0
232?( Eone A ST Commen vhedl SCHEMATIC -
5Ly A e e e s
o L - : el Ve SELECT LOGIC-B
= = d 64 - _
7 ’ +12v ’ g e L T 3
35T _[TM-T21 N
— s D] 3'iiise A
APFLICATION scat NONE Tsmerr 1OF 1

SLB



a/5-004 )
G PLAce's - jo- .06

<r 0
o—{EZF}-o

=%,
(£z4}—o0
@Q‘ (Z32}-0

/3/0969/-10

3/07/09-70

\4eo~oo:¢ \ 3/1115G -10

SPLACES

eao—oag—‘ % —~280-05€

TYPICAL TRANSISTOR INSTALLATION

e Bfm

TM-TE/

NOTES:

] ‘DescawTiON
4

IS
| cen 101-45  PRoD. Ve Ao A ANf | L ae o]
o7

{_PARY MO, REFERENCE DESIGNAYION

| 3201100-10 Q1,83,010,012
[3201104n10 95,97,911,913
3212081410 92,94
[3212092-10 | 08,q8,314,Q18
3212098-10 Q9
[ 3263024-10 CRI_THRU CRIY
035-989 €1,02
037-0895 cs -
037-930 €3,c4,08
041-406 a3
041-407 R2,R12,R17 K21, R24
R22
R28
[EN
R4,R9
a1s,R20
RS ,R8,R10
Rz9,R31
R28,R30
041-5S11 R332
R7,R27 -
RIATI, RIS, R2S
~3,R34
. __RS,RI4RIS
0472302 r3s
Losr-1a8 22

(3121157 ]

SEAL PRINTED CIRCUIT SIDE OMLY WITH HUMI-SEAL
TYPE 1815 COLUMBIA TECH, CORP, OR EQUIVALENT,

MARK PARY NO, AND MAMEPLATE (NFORMATION PER
KIL-§Y0-130.

PARY KO, YD BE 3111187-10,

PLUS SIGN ON CAPACITOR INDICATES POSITIVE,
HEAVY LINE OM DIODE INDICATES CATHODE,
ASSEMBLE PER PRODUCTION- PRACTICES MANUAL,
FOR ASSEMBLY SPECIFICATION SEE 3111189,
FOR SCHEMATIC SEE 3111158,

n NOT SCALE ORAWING

[romMATION NENEON 1S THE PROPELETY

.“,:m“ AMPEX COMPUTER PRODUC"SCDHPAN’Y%
WD JEFFERION BLVD. CULVER CITY, CALIFORNIA

Y CI1RCLIT BOARD ASSY-

SELECT LOG/IC-8B

X sy,

181 usen o

arric

ATION

COOE DENT. NG | SiZE TRS0E

DI 3111157 |

sat g/1 [weer s0r/

SLB



WVISONS
] Coa) Towrme | ot | sermorn |
| | | 1
1 f 1
J=MOL: Y SoTauT
+iov 410V v CHARME DESCRIPTION
SELECT CR2 R22 I cHe. F 317/l
B 125 JR30 1 ADDED ASSTY 3//8(22-0/
2118 |—te 3% 2 R29 ) 7Y 7ABLE L
S 3w 25.1K .
3W CHs'S' 4/27/66
[ (341 A LIN TaBLE I;/ AN 2112200
WAS F//8/22-0/
—12v -1V -2y -2y -6V -iv TPL - gppy cR21 CR23 OUTPUTS  cha 'y~ o/ /s
. ot Py IV TABLE L. ASSY 3y/82/~51
»t ¢ 4 30( B C7 WAS Ol wF 210% 100"
R3 R9 Rl $RI2 . RI6  SRI7 R20 . — v 9°
CR3 3.6K 247K 324K CRI4 23K iOK >3.6K  +i2v +12v +12v 12V ADOED SUMFER FO. WOTE [N
WRITE DATA (=) 12 M DOCUNENTATION CHS, CAMLY.
R25 . R33
8 c2 €8¢ | mea 3910 are g?%ﬁ
wriTE i Cgﬁ C§7 332_‘2 3_‘3‘5_’: 0 S.IK  Ti/2W Vo REFERENCE DESIGNATION
STROBE(-) 135 LAST USED CELETED
ce Ri4 ‘RIB R27 R32 X
TEST CR5 330PF CRII | & 6.8K 3.9K 3.3K A S.K R36 s
DESKEW(-)} S e — . — —V — CR26
: Q4 . ci2
RS : Q3 ) .
CRE  CRS 75K 321209210 3212092-10 Q5 Q7 Q8 o5
WRITE RESET) 10 oy —ig ,Wu._.__@ ._.@ } ._ﬁ
Shosz-0 CR13 Q9
. o 321208}-}
: 1 ¢ E'—__' i 1
CRI CRI5 Q6
O‘.: = A CR‘G 3212081-10
= = ©|era2 CR24 .
=¢ 0
A6 SRI3 RIS ’ AI9
20K 47K 247K 18K CA20 CR25
» "
[} 12v \" » ; = ‘»R%G ERY =
. - - 4
32120921012 +i2 +i2v 12y -6V 24K 2:4K
VA - = - 1
FBYK y tio | cris 12v v o 31123495
: 100PF CR26
»
— CR9 "éh (7} JUMPER TO BE USED ON ASSEMBLY 3112363-10,
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