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DESCRI Pl'ION 

Change all HP 2770A and 2771A Disc Memory references to include the HP 2766A 
Magnetic Disc Memory, except as follows: 

a. Page 2-1, paragraph 2~2. Change the fast sentence to read: 

This information should be used in conjunction with the inspection and 
handling information in section 2 of the appropriate Disc Memory 
Operating and Service Manual, part number 02770·9001 (2770A/2771A) 
or 02766·90003 (2766A). 

b. Page 2·1, paragraph 2·10. Change the second sentence to read: 

Refer to section 2 (paragraph 2.2.2 for 2770A/2771A, paragraph 2.3 for 
2766A) of the Disc Memory Operating and Service Manual for an 
itemized inspection procedure. 

c. Page 2·3, paragraph 2·13, step "I". Change the first sentence to read: 

Connect the interconnecting cables as explained in section 2 (paragraph 2.5 
for 2770A/2771A, paragraph 2.4 for 2766A) of the Disc Memory Operating 
and Service Manual. 
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HEWLETT if PACKARD DISC MEMORY model 

2770A/-01/-02/-03 
277.1A/-01/-02/-03 

BOB BoriD 40 MANUAL SUPPLEMENT DEC 1969 
CUPL::RTINO DIV 

MANUAL IDENTIFICATION SUPPLEMENT DESCRIPTION 

Manual 

2770A 
2770A-01 
2770A-02 
2770A-03 

2771A 
2771A-01 
2771A-02 
2771A-03 

CHANGE 

1 

2 

3 

Printed in U.S.A. 

Part No. 

02770-9001 
02770-90043 
02770-90044 
02770-90045 

02771-9001 
02771-90002 
02771-90003 
02771-90004 

The purpose of this supplement is to correct manual errors (Errata) and 
to adapt the manual to instruments containing production improvements 
made subsequent to the printing of the manual. Enter the new information 
(or the Change Number, if more convenient) into the appropriate places 
in the manual, identified at left. 

DESCRIPTION 

2770A/ -01/-02/ -03 units: 

On drawing 13770/13870, change item 14 part no. to 13989 
for units with serial number of 17 or higher. 

2771A/ -01/ -02/ -03 units: 

On drawing 13770/13870, change item 14 part no. to 13989 
for units with serial number of 27 or higher. 

All units: 

a. On drawing 13775, Page 15, Remove -12V dc monitor 
callout from pin 18; insert callout in pin 33 column. 
Change +5V dc monitor callout from pin 30 to pin 31. 
Change +18V dc monitor callout from pin 25 to pin 24. 
Pin 12 "To" column: change A6-8 to A6-15. 

b. On drawing 13779, Page 3, move F & H register 
waveforms to show transitions on leading edge of C2. 

c. On drawing 13779, ,Page 4, remove word "trailing" 
and insert word ''leading'' in Note 2 (Documentation 
change only. ) 

d. On drawing 11601, add a line from base of Q12 ter­
minating in a pin block labeled 16. (Documentation 
change only. ) 

I 11000 Wolfe Road, Cupertino, California 95014, Area Code 408 257·7000, TWX 910·338·0221 

(@ Europe: 1217 Meyrin·Geneva, Switzerland • Cable "HEWPACKSA" Tel. (022) 41.54.00 



CHANGE DESCRIPTION 

4 

5 

6 

7 

8 

e. On drawing 11819, changetR' calloutto 'R'. Change 
R callout to R. (Documentation change only . ) 

f. On drawing 13774, change Write Amp P/L from 11601 
to 11306, schematic to 11326, Pictorial to 11336. Field 
units to be retrofitted. 

Options 02 and 03 (50 Hz operation): 

Add pin 24 under polarization column for Decode Matrix 
board. Add note to indicate use of Clock Generator 
board no. 11874. (Documentation change only. ) 

2770A, 2770A-01, 2771A, and 2771A-01 (60 Hz operation): 

Add pin 24 under polarization column for Decode Matrix 
board. Add note to indicate use of Clock Generator 
board no. 11791. (Documentation change only.) 

On drawing 11807, delete R11, R13, R14, R17, C4, C6, 
and C9. 

On drawing 11726/11727, delete Rll, R13, R14, R17, C4, 
C6, and C9. Add a jumper wire in place of C9. 

On drawings 11811 and 11812/11813, delete R23, R25, R26, 
R30, C12, C14, and C17. 

2770A/-Ol/-02/-03 
2771A/-Ol/-02/-03 2 
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CHANGE 

1 

DESCRIPTION 

2770A/ -01/ -02/:-03 units: 

On drawing 13770/13870, change item 14 part no. to 13989 
for units with serial number of 17 or higher. 

2 2771A/ -01/ -02/-03 units: 

On drawing 13770/13870, change item 14 part no. to 13989 
for units with serial number of 27 or higher. 

3 All units: 

a. On drawing 13775, Page 15, Remove -12V dc monitor 
callout from pin 18; insert callout in pin 33 column. 
Change +5V dc monitor callout from pin 30 to pin 31. 
Change +18V dc monitot callout from pin 25 to pin 24. 
Pin 12 "To" column: change A6-8 to A6-15. 

b. On drawing 13779, Page 3, move F & H register 
waveforms to show transitions on leading edge of C2. 

c. On drawing 13779, Page 4, remove word "trailing" 
and insert word "leading" in Note 2 (Documentation 
change only. ) 

d. On drawing 11601, add a line from base of Q12 
terminating in a pin block labeled 16. (Documentation 
change only. ) 

e. On drawing 11819, change 'R'. Change R callout 
to R. (Documentation change only. ) 

f. On drawing 13774, change Write Amp P/L from 
11601 to 11306, schematic to 11326, Pictorial to 
11336. Field units to be retrofitted. 

4 Options 02 and 03 (50 Hz operation): 

Add pin 24 under polarization column for Decode Matrix 
board. Add note to indicate use of Clock Generator 
board no. 11874. (Documentation change only. ) 

5 2770A, 2770A-01, 2771A, and 2771A-01 (60 Hz operation): 

Add pin 24 under polarization column for Decode Matrix 
board. Add note to indicate use of Clock Generator 
board no. 11791. (Documenta tion change only. ) 

6 On drawing 11807, delete R11, R13, R14, R17, C4, C6, 
and C9. 

US-2 
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7 

8 
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DESCRIPTION 

On drawing 11726/11727, delete R11, R13, R14, R17, C4, 
C6, and C9. Add a jumper wire in place of C9. 

On drawings 11811 and 11812/11813, delete R23, R25, R26, 
R30, C12, C14, and C17. 

Incorporate attached pages into manual; all pages replace 
manual pages bearing the same page number or drawing 
number except as noted on the drawings. Note that in 
several cases two drawings with the same number are 
provided; this is to provide coverage of more than one 
version of a particular model. Model effectivity has 
been indicated, in each of these cases, by listing the 
appropriate serial numbers on the drawings. 

US-3/US-4 
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am 

1.3 SPECIFICATIONS 

B 
The electronics assembly provides the interface between the 
disc device and the controller. The electronics assembly 
accepts integrated circuit logic levels for control, write data, 
and address selection. Outputs consist of read data and timing 
signals at logic levels. 

Specifications for the memory unit are contained in Table 1-1. 
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Section 1 

TABLE 1-1. SPECIFICATIONS 

FUNCTIONAL 
REQUffiEMENTS 

PERFORMANCE 
REQUffiEMENTS 

Capacity 

Addressable track 
capacity: 

Addressable track 
organization: 

Total capacity: 

Heads --
Data storage: 

Clock: 

Tim:ng: 

The memory system will perform 
the following basic operations: 

a. Decode track address to select 
proper head(s). 

b. Receive and transmit data in 
NRZ bit serial format at a 
nominal rate of 3 MHz. 

c. Store data on the medium via 
the selected head(s). 

d. Provide clock and origin sig­
nals to controller. 

e. Provide sector timing signals 
to allow sector addressing. 

f. Display memory system status 
information. 

97,920 Data Bits 

90 Sectors: 64 words/sector; 
17 bits/word 

Model 7301 - 6,406,144 Data Bits 
Model 7302 - 12,812,288 Data Bits 

Model 7301 - 256 plus 4 spares 
Model 7302 - 512 plus 4 spares 

1 plus 1 spare 

1 plus 1 spare 
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Section 1 

TABLE 1-1. SPECIFICATIONS (Cont) 

FUNCTIONAL 
REQUffiEMENTS (Cont) 

Processing Speeds: 

Rotational speed: 

Data transfer rate 
from disc: 

Data transfer rate 
to controller: 

Average access time: 

Head select time: 

Write to read 
stabilization tim~': 

Date Error Rates 
(recoverable): 

Noise immunity: 

POWER REQUIREMENTS 

AC Power 

Voltage: 

Phase: 

Frequency: 

3450 RPM nominal 

1.5 MHz nominal 
(2 track parallel) 

3.0 MHz nominal 
(serial) 

17.4 msec 

20 j.lsec 

20 j.lsec 

1 in 10 10 bits 

The disc m2mory shall be capable 
of operation in the presence of 
noise pulses of ±.5 volts peak ampli­
tude not exceeding ::..100 ma peak 
current applied between the AC and 
DC common busses. LTnder this 
stress the disc memory should ex­
hibit a mean error-free transfer of 
1. 0 x 108 bits. This level shall not 
affect writing in any way. 

115 volts ilO7r, 

Single - 3 wire 

60 Hz ±3% 
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TABLEl-I. SPECIFICATIONS (Cont) 

POWER REQUIREMENTS 
(Cont) 

AC Power (Cont) 

Run current:; 

Start current: .. 

DC Power 

Voltage 

+18 +5% 
-12 +5% 
+ 5i:5% 

Grounding 

Power Failure 

ENVIRONMENTAL 
REQUIREMENTS 

Temperature 

Operating: 

Non-operating: 

Altitude 

Operating: 

Non-operating: 

Model 7301 - 0.5a 
Model 7302 - 0.6a 

Model 7301 - 1. 8a 
Model 7302 - 2.0a 

Max. Current Regulation 

2a 
1a 
2a 

1% 
1% 
1% 

The AC and DC common busses 
shall be isolated. 

No recorded data shall be af­
fected by loss in any sequence, 
of AC or DC power in other than 
the write mode. In the write 
mode, only the track being 
written may be affected. 

15,000 ft. (16.8 in. Hg.) 

25,000 ft. (10.8 in. Hg.) 

1 
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TABLE 1-1. SPECIFICATIONS (Cont) 

INTERFACE 
REQUJREMENTS (Cont) 

Circuits: 

Logic levels: 

With lines properly ter­
minated all interface 
signals shall have the 
following characteristics 
(signals are the logical 
inverse): 

Logic "one" or TRUE: 

Logic "zero" or FALSE: 

All output si!rnal lines from the 
memory system are driven by 
TTL gates capable of sinking 16 
milliamps to ground in the output 
low state. Outputs are on twisted­
pair lines with the return wire 
grounded near the driver. For 
reliable transmission, the return 
line must be tied to logic ground 
at the receiver. The signal line 
should be terminated with approxi­
mately 130 ohms to 2.5 volts. 
It is recommended that each out­
put signal from the disc unit be 
received by using one edge of 
clock as a strobe for clocking 
into the receiving flip-flop so that 
noise on the line other than at 
strobe time be eliminated. 

All memory input lines will be 
received with TTL logic devices 
and will be terminated with 
approximately 130 ohms to +2.5 
volts. 

+5. 1 volts maximum 
+2.4 volts minimum 

+0.4 volts maximum 
0.0 volts minimum 
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TABLE 1-1. SPECIFICATIONS (Cont) 

INTERFACE 
REQUffiEMENTS (Cont) 

Interface signal 
connectors: 

AC Power: 

DC Power: 

All interface signal lines 
between the controller and the 
memory system are connected 
via one Winchester type 
MRAC-50-S (50 pin) connector. 
A mating connector is also 
provided. 

The AC power required by the 
disc motor is supplied via a 
Bendix PTO 2A-12-3P connector. 
A mating connector is also 
provided. 

The DC power required by the 
disc electronics is supplied 
via a Bendix PTO 2A-14-12P 
connector. A mating connector 
is also provided. 
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Drum speed relay K1 is controlled by the speed detector which, 
in turn, responds to pulses from the disc speed magnetic sensor. 
As the drive motor causes the disc speed to increase, the rate of 
the magnetic sensor pulses to the speed detector increases pro­
portionately, and when the disc speed reaches 3300 rpm, the 
speed detector energizes relay KI. The disc speed relay remains 
energized as long as the disc speed is maintained above 3100 rpm. 
When relay Kl energizes, the DRUM SPEED LOW lamp 12 goes off 
and the AC power at relay Kl contacts is switched to relay K3. 

The energized capacitor cutout/pressure system relay K3 removes 
AC power from the motor-start capacitor C 1, permitting the motor 
to operate on the AC power applied from the normally-closed con­
tacts of thermal overload relay K2 to the main power winding. The 
MOTOR POWER ON lamp 12 remains on. The energized contacts 
of relay K3 route the AC power to the synchronous switch to con­
trol the pump motor P1 and dump valve VI operation. 

On receipt of AC power at pins Ll and L2, the synchronous switch 
SS-l section starts pump P1, and the SS-2 section energizes the 
dump valve VI solenoid. The synchronous switch SS-l and SS-2 
sections contain SCR switch circuits used for eliminating voltage 
transients inherent in any circuits that require switching com­
bined with inductive loads. The AC output of SS-l to pump P1 is 
controlled by the "A" pressure-actuated SI, and the SS-2 AC 
output to the dump valve is controlled by the "H" pressure-actuated 
switch S2, as explained in the following paragraphs. Initially, the 
synchronous switch applies AC power to pump PI and parallel 
PRESSURE LOW lamp 13. Pump PI starts supplying pressure to 
the head actuating system and lamp 13 lights and remains on. At 
the same time, energized dump valve VI closes and allows the 
head pneumatic system pressure to build up to operating level. 
The dump valve, closed when energized, opens to allow a con­
trolled discharge of pressure whenever system shutdown occurs 
or AC power is inadvertently removed. 

When the pump brings the actuating system up to the required 
average pressure of 1-5/8 psi, the "A" pressure-actuated switch 
Sl opens, causing the synchronous switch to interrupt AC power 
to pump PI. The pump then stops and PRESSURE LOW lamp 13 
goes off. 

If the system pressure exceeds 1-3/4 psi at any time, the "H" 
pressure-actuated switch S2 opens, causing the synchronous 
switch to remove power from dump valve VI. The deenergized 
dump valve releases the gas until pressure returns to normal. 



MAGNETIC 
MEMORY 

SYSTEM 

If the pressure drops below 1-5/8 psi, the pump will be turned 
on by action of the "A" switch Sl and pressure will be restored. 
When this occurs, the PRESSURE LOW lamp will come on for a 
few seconds, but the operation of the unit will not be interrupted. 

When the head actuation pressure is above 1. 5 psi, indicating the 
heads are actuated properly, the "L" (low) pressure-actuated 
switch S3 closes to provide a status signal from pin J3-E to pin 
J3-H. When switch S3 is closed to the normal state, the signal 
indicates to the control logic that the drum is at operating speed, 
the head pressure system is activated, and the system is ready 
for operation. If the "L" switch is opened by a reduction in 
pressure below 1. 5 psi, an abnormal state status indication is 
switched to pin J3-H and sent to the controller. 

3 

The drive motor is protected from thermal over load by parallel 
thermostats T1 and T2. If the shroud temperature reaches 150°F 
or if the motor housing temperature reaches 270°F, the respective 
thermostat, Tl or T2 closes, applying AC power from P4-A 
through the completed thermostat switch patch to thermal overload 
relay K2 and the DRUM TEMP HIGH lamp 14. Relay K2 energizes 
and lamp 14 remains on as long as the overload condition exists. 
When relay K2 is energized, AC power is removed from the driv, 
motor, the synchronous switch, the dump valve, and the pump. 
Opening of the AC power circuit deenergizes the solenoid dump 
valve, causing the head actuation pressure to reduce to zero, and 
automatically retracting the read and write heads. Drum speed 
relay K1 is deenergized when the disc speed slows below 3100 
rpm, because of the deenergized drive motor. When relay K1 
deenergizes, the SPEED LOW lamp 12 goes on again. 

When the actuated thermostat, Tl or T2, cools, its contacts will 
automatically reopen, removing the AC power applied from the 
thermostats to thermal overload relay K2. However, relay K2 
remains energized because of the holding AC voltage applied from 
the normally-open contacts of K2 through MOTOR RESET switch 
S4. To restart operation, MOTOR RESET switch S4 must be 
pressed to remove the holding voltage from relay K2, permitting 
the relay to become deenergized and the DRUM TEMP HIGH lamp 
to go off. The AC voltage will then be reapplied to the drive 
motor, dump valve , and pump. 



mm 
signals into NRZ signals is accomplished by a read flip-flop 
which is clocked with a clock pulse derived from the clock track. 

3.3.2.1 READ/WRITE CLOCK GENERATION. From the 
clock read amplifier, the clock is coupled to the input of two 
identical clock generator circuits which shape the symmetrical 
clock into pulses of predetermined width. The clock gener­
ator one-sllot multi vibrator will trigger on either the positive 
or negative-going edge of the clock depending on which input 
is used. (See Figure 3-7.) 

INPUT TO CG 

OUTPUT A CG 

OUTPUT B CG 

WRITE/READ 
CLOCK 

n,-_-,n,-_-,n,-_-,n~_ ..... r-t... 25325 BITS/REV 

-Il ...... _ ... n .... _--""n .... _--""n .. __ 25325 BITS/REV 

50050 BITS/REV 

Figure 3-7. Clock Generation Timing 

Clock generator circuit A, Figure 3-8, is wired to trigger 
on the positive-going edge of the clock. Thus two clocks, 
designated C 1 and C2 , are formed which are respectively 
180 0 out of phase. 

+5 __ ~j3~_~~~ ____ J 
4 
1 
2 

WRIT E/RE AD 
CLOCK 

Figure 3-8. Clock Generator Circuits A and B 
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The outputs of the clock generators are inverted, ORed and 
gated by a read/write clock allow signal in a 3-input NAND 
gate. Clock generators C1 and. C2 thus form the 3 lV1Hz R/W 
clock of 50,650 bits/disc revolution. 

3.3.2.2 ORIGIN PULSE (TOP) AND SECTOR CLOCKS (SC) 
GENERATION. The origin pulse and sector clocks are . . 

recorded on the same timing track and share a common timing 
preamplifier. The timing is written in a logical code of "l's" 
and "O's" and is decoded into NRZ timing with a decode flip­
flop located in the electronic card rack. The NRZ multiplexed 
timing signal is then separated in an origin pulse and sector 
clocks by shift registers and logic gating circuits. 

Thc TOP pulse is six-clock periods wide, with respect to the 
rGad/write cloCk, and is logically true every other disc 
revolution. 

There are 45 sectors per disc revolution, plus one guard 
.. band. Each sector is 1124 clock (3 MHz) bits in length. There 

are two sector clocks per sector, each sector clock being 
logically true for one-clock period. The first sector clock 
(SCa) is logically true 68 bits before the second sector clock 
(SCb). except for sector one. SCa is true 62 bits prior to 
SCb for sector one. The guard band is 70-clock periods in 
duration and follows· the leading edge of the index pulse (an 
internal memory signal) every disc revolution. 

Digital Development Corporation Drawing Number 13779. which 
is included in Section 6, shows the above timing relationship 
in detail. 

Data to be written into the disc memory is presented to the 
disc file as a 3 MHz NRZsignal. The disc system is designed 
to write this data at a 1. 5 MHz rate. It is therefore necessary 
to divide the incoming data into two parts. Data is gated 
with the read/write clock allow (RWA) and sent to two flip­
flops as shown in Figure 3-9. One flip-flop is clocked with 
C 1 and the other is clocked with C2. One flip-flop output 
will consist of the odd-numbered bits, the other output will· 
consist of the even-numbered bits. Data is to be clocked 
into the write amplifiers at clock C1 time, Figure 3-10, 



so it is necessary to resync the odd-numbered bits again with 
another sample flip-flop. This circuit is clocked with clock 
C2. The timing relationships are shown in greater detail on 
Digital Development Corporation Drawing Number 13779, 
provided in Section 6. 

R/W CLOCK 
ALLOW 

NRZ DATA 
FROM 
CONTROLLER 

..... -HD Q I---I~ 

C2 -~HC QI---I~ 

DATA TO WRITE AMP A 

DATA TO WRITE AMP A 

DATA TO WRITE AMP B 

DATA TO WRITE AMP B 

Figure 3-9. Separation of NRZ Data from Controller into 
Two Data Lines 
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3.3.4 WRITE 
AMPLIFIER 
OPERATION 

C1 

C2 
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FLIP FLOP 
OUT 

EVEN SAMPLE 
FLIP FLOP 
OUT 

ODD 
FLIP FLOP 
NO.2 OUT 

o o 

DATA TO WA 
'-+-";-'+--1 B 

DATA TOWA 

A 

Figure 3-10. Timing For Data Separation 

Tl:e function of the write amplifier is to convert the NRZ data 
into phase modulated data, and to control a pair of write current 
drivers. Conversion of NRZ data into phase modulated data is 
accomplished by a special flip-flop located on the write ampli­
fier card. Data and data are applied to the write flip-flop 
through dc control gates which resynchronize data and data 
with clock C 1. The output of these gates are conducted to the 
bases of the write flip-flop switching transistors. If data and 
clock C1 are TRUE, the write flip-flop will set. If data and 
clock Cl are TRUE, the write flip-flop will be reset. In addition 
to the dc control gate outputs which set or reset the write flip­
flop, another gate is added. This gate is common !Q..both bases 
of the write flip-flop switching transistors. Clock C2 is connected 
to this gate. Remember that clock C2 is 180 0 displaced from 
clock Cl. Consider now that the flip-flop is setting and resetting 
depending on the condition of (data and C 1) and (data and C 1). The 
flip-flop will be set or reset with the positive-going edge of C 1. 
If C2 is input to the bases of -the write flip-flop switching tran­
sistors, then at each C2 time the flip-flop will toggle to the op­
posite state. 

The phase modulated data and data are coupled to a pair of write 
enable gates, Gl and G2 , Figure 3-11, which allow passage only 
if the write enable signal is present. This signal must be high 
(true) to enable the write amplifier. If the write enable signal is 
low, then write enable gates Gl and G2 will be inhibited. 
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Current drivers D1 and D2, Figure 3-12, are NPN transistors 
with emitters at ground potential and collectors connected to 
current-determining resistors R1 and R2. The R1 and R2 values 
are set to allow 125-ma of write current to flow through each half 
of write transformer Tl. Because phase modulated data and data 
are 1S0" out of phase with each other only one current driver is 
"on" at anyone time. Collector potential V cc is supplied to the 
center tap of transformer T1 via disabling gate G3. Disabling 
gate, G3 is a PNP transistor switch with emitter connected to 
+V and collector connected directly to the center tap of trans­
former Tl. The base of this transistor must be grounded to 
enable this switch. If the input to this switch goes to +lSV at 
anytime t write current will cease to flow. 

Write amplifiers A and B deliver write current to all read/ 
write heads in the memory system. Only one head can be 
written into at one time by each write amplifier. Current 
distribution is accomplished by forming a matrix of ''X'' and 
'ry" lines. This matrix will be discussed in detail in another 
section. F or now, consider that the memory consists of one 
read/write head. The ''X'' lines will be connected through the 
''X'' amplifier; the ''Y'' line will be returned to ground through 
one ''Y'' amplifier. 

The write amplifier, Figure 3-13, has been enabled and is 
delivering phase modulated current to the write transformer 
in push-pull fashion. Diodes D1 and D2 are turned off until 
the ''X'' amplifier receives an enable signal at the bases of Ql 
and Q2. Current will not flow until Q3 t in the 'ry" amplifier, is 
turned on to supply a ground return at the center-tapped read/ 
write head. The ''X'' amplifier and ''Y'' amplifier are enabled 
at the same time by the decoding of the track address lines. 

At the write transformer, consider point "A" positive with 
respect to point ''B''. Current will flow through D1 and D3, 
the emitter collector junction of biased-on transistor Q3, 
through D5 and D7, through the left half of the read/write head, 
completing its path through transistor Q3 to ground. A similar 
current path through the right half of the head is used for the 
opposite polarity signal out of the write amplifier. Waveforms 
of normal and abnormal write current are provided in Figure 
3-14. 
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3.3.5 ADDRESSING 
AND HEAD­
PLATE OR­
GANIZATION 

There are up to four rotating discs located within the disc 
housing. Each of the flat sides on the discs is used for data 
storage. Each flat side has a capacity of 64 recording tracks, 
and is serviced by one headplate assembly containing the 64 
read/write heads. This section describes the electrical 
organization of the headplates . and their associated addressing 
circuitry. 

3.3.5.1 HEADPLATE AND MATRIX ORGANIZATION. 
Electrically, the 64 read/write heads of each headplate, Figure 
3-15 and 3-16, are separated into 4 ''X'' lines, each containing 
16 read/write heads. Each i'X" line is serviced by one ''X'' 
amplifier. Each of the 16 read/write heads is a center-tapped 
coil. The center tap of each head in the ''X'' line is made com­
mon with one head in each of the r,emaining three ''X'' lines. 
A functional schematic diagram of the head plate organization, 
Digital Development Corporation Drawing Number 14011, is 
provided as Figure 3-17. 

Matched pairs of isolation diodes are in series with each of the 
read/write heads. These diodes reduce noise as well as prevent 
cross-coupling into an unselected head. All electrical connection 
and input points are made on a terminal board mounted on the bac __ 
of each headplate. This term'inal board also contains the isolation 
diodes. Total matrix size of each headplate is 4 ''X'' and 16 "Y" 
lines. (See Figure 3-17.) As there is a total of 8 headplates, the 
second 4 headplates use the same 16 ''X'' amplifiers that service 
the first 4 headplates. Separation is accomplished with 16 dif­
ferent "Y" lines. Total matrix size is 16 ''X'' lines (selected 
two at a time) and 32 ''Y'' lines. The ''X'' amplifiers are located 
on the back of the lower 4 headplates with jumper wires routed 
to the upper 4 headplates. The 32 'ry" lines are routed through 
a connector on the baseplate from the outputs of 32 "Y" amplifiers 
located on the "Y" decode matrix board,. The ''X'' select lines 
to the ''X'' amplifiers are routed through a connector on the base­
plate from the 16 decode drivers outputs •. ' Track. Selection is ac­
complished by enabling a particular ''X'' amplifier and "Y" amplifier. 

3.2.5.2 ADDRESSING. As previously discussed, data from 
the controller is divided into two sections, A aridB. This data 
is transmitted to separate-write .amplifiers and written simul­
taneously on different recording tracks. Because one address­
able track, with respect to the controller, is two disc revolutions 
in duration, it is necessary to switch to two new tracks at the end 
of the first revolution of the disc. Switching is accomplished 
within the disc system by switching track address flip-flop TA at 
index time. Therefore, the address sent by the controller remail 
the same during both revolutions of the' disc. 
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TABLE 3-2. "Y" LINE ADDRESS LOCATION 

Headplate 

Location "Y" Line 
(disc surface) Input Octal Address 

Ll, Vl, L2, V2 Al ONO * TA 
A2 ONO TA 

Ll, Vl, L2, V2 A3 ONl TA 
A4 ONI TA 

Ll, Vl, L2, V2 A5 ON2 TA 
A6 ON2 TA 

Ll, Vl, L2, V2 A7 ON3 TA 
A8 ON3 TA 

Ll, Vl, L2, V2 A9 ON4 TA 
AIO ON4 TA 

Ll, Vl, L2, V2 All ON5 'fA 
A12 ON5 TA 

Ll, Vl, L2, V2 A13 ON6 TA 
A14 ON6 TA 

Ll, Vl, L2, V2 A15 ON7 TA 
Al6 ON7 TA 

L3, V3, L4, V4 Al INO TA 
A2 INO TA 

L3, V3, L4, V4 A3 INI TA 
A4 INl TA 

L3, V3, L4. V4 A5 IN2 TA 
A6 IN2 TA 

L3, V3, L4, V4 A7 IN3 TA 
AS IN3 TA 

* OSN~7 
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TABLE 3-2. ''Y'' LINE ADDRESS LOCATION (Cont) 

Head plate 

Location ''Y'' Line 
(disc surface} Input Octal Address 

L3, U3, L4, U4 A9 IN4 TA 
AIO IN4 TA 

L3, U3, L4, U4 All IN5 1'A 
Al2 IN5 TA 

L3, U3, L4, U4 Al3 IN6 TA 
Al4 IN6 TA 

L3, U3, L4, U4 Al5 IN7 TA 
Al6 IN7 TA 

3 
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diodes in series with each read/write head. The function of 
the "Y" amplifiers in the read mode is to provide a return 
path for the bias current. Head selection in the read mode 
is the same as in the write mode. 

3.3.6. 1 READING WITH A TYPICAL READ/WRITE HEAD. 
(Refer to Figure 3-21.) Assume that "X" amplifier Xo and "Y" 
amplifier YO are selected. DC current flows from V through 
resistor Rl, diode D13, the emitter-collector of transistor Q2, 
diodes D2 and D4, half of the read/write head, and through Ql 
to ground. DC current also flows from V through resistor R2, 
diode DU, transistor QI, diodes Dl and D3, half of the read/ 
write head, and through QI to ground. 

Read buss diodes D12 and DI4 are forward biased by current 
flowing from V through resistors R2 and RI, transistors Ql 
and Q2, read buss diodes D12 and D14, and through Q2 and Ql 
to -4V DC. The low-level AC readback signals are coupled to 
the input of the data preamplifiers. The linear data preamplifier 
outputs are coupled to the read amplifiers where they are further 
amplified into logic levels. The read amplifiers are saturable 
comparators that provide a positive voltage or ground level out­
put, depending on the relative polarity of the input signal. DC 
feedback is used to ensure signal symmetry. 

The readback signals are then decoded into NRZ data with D 
flip-flops that are gated with the data strobe clock. (See 
Figure 3-23.) The data strobe clock is delayed so that it will 
examine the second half of each bit. The flip-flop will set if 
the data is high at strobe time and reset if the data is low at 
strobe time. 
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clock C2 and Cl respectively. The outputs of the data latches 
become true with their respective clocks and the two outputs are 
combined through an OR gate. The OR gate output is inverted 
and processed to the controller. The OR gate in inhibited from 
operation during the write mode by an inhibit signal. 
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A functional block diagram of the system is provided in 
Figure 3-24, consisting of two sheets. Data control logic 
is shown on sheet 1. Address decoding logic is shown on 
sheet 2. Sheet 1 of the drawing depicts elements of the eight 
circuit cards (AI, AlO, All, A13, A15, Al6, Al7, Al8). 
Card Al contains the four read amplifiers; one each for clock, 
timing code, channel A data, and channel B data. Card AlO 
has the write amplifiers (for both data channels A and B), and 
also several inverters. Card All is the delay line card. Card 
A13 is the terminator card that has line termination resistors 
and voltage monitoring diodes. The function of card Al5 is to 
generate the three clocks (Cl, C2, and ST) and to supply a 
current sink for the disc-speed relay. 

Card A16 is the Interface No. 1 card. As shown on the block 
diagram, the lower portion of card A16 has flip-flop shift regi~­
ters and gates used for generating the sector and index timing 
signals from the coded information recorded on the timing 
track. The upper portion contains channel A and Bread fl.ip­
flops and the gates required to serialize the two data streams 
of 1. 5 MHz data into a single 3 MHz stream. 

Card A17 is the Interface No.2 card. The upper portion 
generates the signals (TOP and TA) required to simulate an 
1800-rpm disc speed and also generates the delayed ready 
signal (RY). The three flip-flops shown in the center of the 
A17 logic, separate alternate data bits in the 3 MHz data write 
into two parallel 1. 5 MHz data streams. The read inhibit logic 
and the logic that causes the flow of read/write clocks to begin 
at the correct times is below these flip-flops. At the very 
bottom, there is the write enable logic that causes writing to 
continue for a short time after the write command is removed. 
Card Al8 contains the circuitry necessary for selecting the 
correct data strobe for each of the two data channels. 

Sheet 2 of the functional block diagram shows the "Y" and fiX" 
decode logic that generates the "X" and "yn select signals that 
control the matrix of read/write heads .. The inputs consist of 
the address lines (TO through T6) from the controller and a 
signal (TA) generated in the memory that selects different.halves 
of the memory during alternate disc revolutions. 
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4.1 INTRODUCTION 

mm 
SECTION 4 

CIRCUIT BOARD SPECIFICATIONS 
Descriptions and specifications of the individual circuit boards 
installed in the Magnetic Memory System are included in this 
section as an aid to maintenance. The functional description 
of the circuit boards containing the integrated circuit logic modules 
(DIP) is contained in Section 3, Paragraph 3.4. The circuit board 
descriptions are arranged in numerical order. The respective 
schematics. assembly drawings, and parts lists for the circuit 
boards are provided in Section 5. The following list of circuit 
boards and respective part numbers is provided for reference 
purposes: 

PART NUMBER CIRCUIT BOARD 

11306 Write Amplifier 

11640 Delay Circuit 

11661 Decode Driver 

11791/11874 Clock Generator and Speed Detector 

11803 Read Amplifier 

11807 Linear Data Preamplifier 

11811 Linear Timing Preamplifier 

11815 Line Terminator 

11818 "X" Amplifier 



MAGNETIC : .... nn.« 

mm MEMORY 
SYSTEM 

WRITE AMPLIFIER 
11306 

SPECIFICA TIONS 

This module contains two write amplifiers, one buffer amplifier, 
and three inverter circuits. The write amplifier consists of three 
separate circuit functions: (1) Set/reset diode-gated flip-flop de­
signed to form phase-modulated write data from NRZ computer 
data, its complement, and a two-phase clock; (2) a push-pull 
current switch, controlled by the flip-flop and used to drive write 
currents through magnetic read/write heads; (3) a high-current 
transistor switch designed to remove the source voltage from the 
write driver to inhibit writing when commanded. The buffer 
amplifier may be used to drive the disable input in the high­
current transistor switch or for other functions that require a 
non-inverting amplifier. If write protect switches are used as 
part of the design and a protected trackrs selected, the write 
voltage is removed from the write drive;. The three inverter 
circuits have no special function and are used wherever inverter 
or buffer amplifiers are required. 

WRITE AMPLIFIER SECTION: 

Maximum Operating Frequency: 2.0 MHz 

Input Signals: 

Data: 

Cl Input: 

TRUE = +3V min. 
FALSE = + IV max. 

Input current = -lOrna @ OV 

Open circuit voltage = +3V nom. 

TRUE = +3V min. 
FALSE::o +lV max. 

Input current = -lOrna @ OV, for 
each of two inputs required 

Open circuit voltage = +3V nom. 

C2' Toggle Input: Triggers on falling edge of pulse 

Enable Input: 

Minimum Pulse Width = 50 ns 

Minimum Amplitude = 6V 

TRUE = +6V min. 
FALSE ::0 +lV max. 

Open circuit voltage: 7V nom. 
Input current: -14ma @ OV 



mID 

WRITE AMPLIFIER 
11306 (Cont) 

SPECIFICATIONS 
(Cont) 

Disable Input: 

Output Signals: 

Rise/Fall Time:: 

Propagation Delay: 

INVERTER SECTION: 

Input Signals: 

Output Signals: 

Input Current: 

Rise/F all Time: 

Propagation Delay: 

BUFFER SECTION: 

Input Signals: 

Output Signals: 

Input Current: 

Rise/Fall Time: 

Propagation Delay: 

MAGNETIC 
M E M 0 RY <iR!'~il~ SYSTEM ::: 

TRUE = +"18V or open 
FALSE = +lV max. 

Input current = -10ma @ OV 

Push-pull 

Output to head = 150ma max. 

100 ns min. • into 10 J..LH nominal 
head load 

75 ns max. 

TRUE = +3V min. 
FALSE = +lV max. 

TRUE = 7. 5V ±O. 5V @ 8ma 
FALSE = O. 5V max. @ -65ma 

-10ma @OV 

15 ns typical 

25 ns nominal 

TRUE = +3V min. 
FALSE = +lV max. 

OFF = + 18V, no load 
ON = +lV @ 100ma 

-lOma @ ov 

25 ns typical, dependent on load 

50 ns 
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WRITE AMPLIFIER 
11306 (Cont) 

SPECIFICATIONS 
(Cont) 

MODULE POWER REQUIREMENTS: +18V @ 500ma 
-12V @ 25ma 

CONNECTIONS: 

Circuit Ref. Circuit Pin Numbers 
Point A B C 

1 4 29 
2 3 30 
3 10 35 
4 23 49 
5 13 39 
6 12 38 
7 15 41 
8 14 40 
9 11 36 

10 5 31 45 
11 9 34 42 
12 19 
13 16 
14 17 



WRITE AMPLIFIER 
11306 (Cont) DATA 

1 
C1 S 1 

2 

E: C2' T 3 

R 0 
4 

5 ENA E 

+18V 

6 DISABLE 

B 

10 11 

C 

12 ~--014 

13 

NOTE: Ref. 13 (pin 16) provides access directly to base of 
second inverter for special control applications. 

WRITE AMPLIFIER FUNCTIONAL SCHEMATIC 



DE LA Y CIRCUIT 
11640 

SPECIFICATIONS 

This module contains one delay line driver circuit, one delay 
line, eight tap amplifier circuits, and one inverter circuit. 
The delay circuit is used to derive the read strobe clock from 
one phase of the two-phase write clock. The delay line has a 
total delay of 250 ns and is tapped every 12.5 ns. Each tap 
amplifier may be connected to any tap of the delay line. The 
inverter has no special function and is used wherever an 
inverter or buffer is required. 

DELAY LINE DRIVER CmCUIT: 

Maximum Operating Frequency: 5 MHz 

Input Signals: TRUE := +3V min. 
FALSE = +1V max. 

Input Current: -Sma max. @ OV 

Minimum Pulse Width: 50 ns 

Output Drive Capacity: Delay line with tap amplifiers 

TAP AMPLIFIER: 

Maximum Operating Frequency- 5 MHz 

Input Signals: 

Output Signals: 

Rise/Fall Time: 

Delay line tap output 

4. 3V ±O. 5V @ Sma 
+0.5V max. @ -65ma 

15 ns max. 

Driver/Amplifier Propagation Delay: Delay line setting 
+50 ns nominal 

INVERTER cmCUIT: 

Input Signals: 

Output Signals: 

TRUE ~ +3V min. 
FALSE = +1V max. 

4.3V ±.O. 5V @ Sma 
+0.5V max. @ -65ma 
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5.2 . PREVENTIVE 
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MEMORY 
SYSTEM 

SECTION 5 
MAINTENANCE 

This section includes preventive maintenance instructions, 
corrective maintenance, troubleshooting, and component 
replacement procedures. 

CAunON 

DO NOT run the disc system with the cover re­
moved. Serious damage may result by allowing 
unit to operate in a contaminated environment. 

Preventive maintenance for the Magnetic Memory System 
consists of checking the environmental gas system pressure 
gauges at regular intervals and replacing the sustaining 
helium gas bottle as required. . 

Under ordinary conditions, the helium bottle which supplies the 
sealed enclosure should last approximately six months. The 
helium bottle should be replaced before reaching a level of 
300 psi, while a small amount of pressure remains in the sys­
tem. New bottle pressure is approximately 2100 to 2200 psi. 
Use highest-grade, oil-free helium with a purity of at least 
99.995% (Liquid Carbonic Specification L-1l4 Atomic Grade, 
or equivalent). It is not necessary to purge the system when 
replacing the helium bottle unless the cover has been opened. 
To replace the helium bottle while system is in operation, pro­
ceed as follows: 

CAUTION 

In the following steps, take care not to disturb 
the setting of the two stage regulator (Figure 3-2) 
except as indicated. 

1. Shut off main valve on helium bottle (turn fully 
clockwise). 

2. Disconnect either end of tube between low pressure 
gauge and enclosure inlet fitting (Figure 3-2). 

3. Unfasten encircling clamp that supports helium 
bottle and pull bottle away from unit. 

4. Disconnect depleted bottle from regulator and 
connect full bottle. 

5. Clamp helium bottle into place and reconnect tube. 

6. Open main valve on helium bottle (turn fully 
counterclockwise) . 



5. 2. 2 SYSTEM / 
PURGING 

MAGNETIC Palla 
MEMORY SYSTEM .H5ec:flotr 

CAUTION 

Do not attempt to set regulator while system is 
hot. Thermal expansions will cause an improper 
setting which may result in damage to the unit. 

7. Monitor high pressure gauge (Figure 3-2) for 
10 minutes. If pressure is dropping, omit steps 8 and 9 and go 
to step 10. 

8. If high pressure is stable, write down reading of low 
pressure gauge, then manually actuate pressure relief valve 
located on baseplate until low pressure gauge indicates O. 

9. Release pressure relief valve and monitor low 
pressure gauge for 10 minutes. If pressure does not return to 
reading in step 8, readjust regulator (step 10). 

10. If helium flow is correct, omit steps 10 through 15 
and go to step 16. If helium flow is too fast (high pressure drop­
ping) or too slow (internal pressure cannot be recovered within 
10 minutes), shut off regulator by loosening locknut and turning 
T-handle two or more full turns counterclockwise. Manually 
actuate pressure relief valve until low pressure gauge indicates O. 

11. Remove power from unit and allow to cool down for at 
least three hours. 

12. When the unit is at room temperature, slowly turn 
T-handle valve on regulator clockwise until pressure gauge needle 
just moves off 0 psi pin stop. This prevents excessive pressure 
from entering the cover. 

13. Adjust regulator slowly until gauge indicates between 
1/4 and 1/2 psi. If gauge indicates more than 1/2 psi, reverse 
T-handle slightly and discharge some of the gas within the cover 
by manually actuating pressure relief valve. Repeat the adjust­
discharge sequence until gauge indicates between 1/4 and 1/2 psi. 

14. Tighten locknut of T-handle valve. 

15. Monitor low pressure gauge for ten minutes and verify 
that pressure remains less than 1/2 psi. If necessary, loosen 
locknut and repeat steps 12 through 14 until pressure remains 
less than 1/2 psi. 

16. Monitor the high pressure gauge each week and main­
tain a log of helium usage. 

The sealed enclosure must be purged each time the cover is 
opened. Purging is accomplished by allowing gas to flow through 
the system until contaminated helium is expelled from under the 
cover. A K-size cylinder of gas can be used for this purpose, 
but a small container (type B medical cylinder) may be more con­
venient. It is recommended that an extra regulator be used for 
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5.3 CORRECTIVE 
MAINTENANCE 

5.3.1 PRESSURE 
SWITCH 
ASSEMBLY 
ADJUSTMENTS 

EI 
purging to eliminate resetting the system regulator. To purge 
the sealed enclosure, proceed as follows: 

CAunON 

The unit must be shut off and allowed to cool down at 
least three hours prior to purging. 

1. When the unit is at room temperature, replace cover 
and install the 12 cap screws. Torque each cap screw in 5-inch­
pound steps until all screws are at l8-inch-pounds. This torquing 
procedure is necessary to obtain a proper seal. 

2. Install purging bottle per helium bottle replacement 
procedure. 

CAUTION 

Do not exceed 3 psi when purging, or damage to the 
unit may result. 

3. Open valve of purging bottle and adjust regulator to 
approximately 2-1/2 psi. The relief valve in baseplate assembly 
will open at 2 psi. If a type B medical cylinder is used for purging, 
it will be necessary to use entire contents for purging. If a K-size 
bottle of helium is used, a reduction of 200 psi in the bottle will 
indicate that a sufficient purge has been completed. 

4. Mter purging, shut off regulator by loosening lock­
nut and turning T-handle two full turns counterclockwise. Replace 
purging bottle with sustaining bottle per helium bottle replacement 
procedure. 

The pressure switch assembly contains an expanding bellows that 
comes in contact with three microswitches. Two of these switches 
exercise control over the actuation pressure. The "L" switch pro­
vides an indication that actuation pressure is less than 1. 5 psi, 
indicating the system is in a "ready" condition. The "A" switch 
stops pump action when pressure reaches 1-5/8 psi, and the "H" 
switch opens the dump valve when pressure exceeds 1-3/4 pSi. 
These pressure switch settings can be adjusted manually as follows: 

5.3.1.1 INITIAL SETUP ADJUSTMENTS. 

1. Shut off power and remove cover. 



2. Wrap 1-1/2 turns of teflon plumbers tape (one-mil 
thick) around threads of 0-3 psi Marshaltown pressure gauge 
and install pressure gauge in manifold block. 

3. Open valve on manifold block. 

4. Carefully disconnect pressure line from manifold 
block to .the manifold, taking care not to stress or bend manifold 
inlet. Place teflon plumbers tape over exposed end of manifold 
inlet to prevent particules from entering pressure system. 

5. Install stop plug over dump valve outlet. (Make sure 
the stop plug is removed from the dump valve after adjustments 
are complete.) 

6. Assemble a helium bottle, regulator, and an extended 
purging line with appropriate swagelok fittings that will mate with 
regulator and swagelok fittings on manifold block. 

7. Connect purging line to the open outlet on manifold 
block. 

8. Rotate T-handle on regulator counterclockwise at least 
two full turns. The regulator must be off to ensure that a sudden 
rush of gas will not rupture diaphragm on pressure switch assembly. 

5. 3. 1. 2 LOW PRESSURE SWITCH SETTING 

1. Disconnect connector P12 on baseplate. 

2. Connect an ohmmeter between pins A and Bof JT2. 

CAunON 
Do not exceed 2 psi at any time during the 
swi tch setting procedure. 

3. Rotate regulator slowly clockwise until a pressure of 1-1/2 
psi is indicated on the MarshaltownO-3 psi gauge installed on the 
manifold. block. 

4. Note that contact closure between pins A and B, as obser­
on ohmmeter, occurs at 1-1/2 pSi. If it does not t adjust slotted 6 
(identified "L'~ on pressure switch assembly to obtain proper contact 
closure. Clockwise rotation will cause switch to close at a lower 
pressure. Counterclockwise rotation will cause the switch to close 
at a higher pressure. 
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MAG"NETIC 
MEMORY 

SYSTEM 

SECTION 6 

ENGINEERING DRAWINGS AND PARTS LISTS 

This section provides applicable engineering drawings and 
parts lists for reference during routine maintenance operations 
or troubleshooting of the Model 7301 (Part No. 13870) or Model 
7302 (Part No. 13770) Magnetic Memory System. 

Representative engineering drawings for the Magnetic Memory 
System are provided in this section. Appropriate notes have 
been added to the drawings to define any differences between 
Part No. 13770 and Part No. 13870 systems. Drawing or part 
numbers which are unique to a particular system are listed in 
Table 6-1. 

TABLE 6-1. DIFFERENCE DATA 

Drawing 
Title 

Memory System 
Installation Assembly 

FUnctional Block 
Diagram 

Relay Mounting' 
Board Assembly 

Applicable Drawing No. 
Part No. 13770 . Part No. 13870 

13770 13870 

13777 13882 

13833 13884 
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Section 6 

The following reference drawings and parts lists are provided 
in this section in the order listed. 

Drawing No. 

13834 

13775 

13770/13870 

13777/13882 

13779 

13774 

14011 

13833/13884 

11795 

11796/11797 

11799 

11800/11801 

11791 

11874 

11792/11793 

11803 

11804/11805 

11306 

11326/11336 

11661 

11662/11663 

Title 

Drum Wiring and X-Y Harness List (9 sheets) 

Card Rack Wire List (27 sheets) 

Memory System Installation Assembly 
(3 sheets) 

Functional Block Diagram (2 sheets) 

Timing Diagram (4 sheets) 

Card Location Diagram 

Headplate Organization 

Relay Mounting Board Assembly (2 sheets) 

Parts List, Interface No. 1 

Interface No.1, Pictorial/Schematic 

Parts List, Interface No. 2 

Interface No.2, Pictorial/Schematic 

Parts List, Clock Generator (60 Hz) 

Parts List, Clock Generator (50 Hz) 

Clock Generator, Pictorial/Schematic 

Parts List, Read Amplifier 

Read Amplifier, Pictorial/Schematic 

Parts List, Write Amplifier (2 sheets) 

Write Amplifier, Pictorial/Schematic 

Parts List, Decode Driver (2 sheets) 

Decode Driver, Pictorial/Schematic 



J5 P5 

MOTOR COM MOtJ - D 0 
TSt-'Z. 

MAIN WINDtNG- C C 

{=~ ** 
AUX. WIN01NG I=' F 

~ := 

bUMP VALVE. E E j 

NOTES: 

1) * See MDL for Capacitor Values, 
2) Use 16 Ga. white Teflon, Strandeq wire. 
3) ** Omit this Capacitor on 1 & 2 Disc Units. 

DRUM WIRING 

• 

* 

TS\-\ 

TS~'Z. } \ \'S VAC 

RUN 

S'rAf2T 

r - -f- -1-1 
' I~ 

I woe ~1c:.1 

: I 
i L..--- I 
L ___ J 

K3 
CAPAC1TOR 

CUTOUT 
RELAY ~F 

.--------.. -----I 

CONNECTION OF 
MOTOR CAPACITORS 

., r ".' I ... ~j" 

13834-
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Pa •• Rev Pa.e Rev 
1. H Zl 
Z H 22 
3 ~. 13 
4 Z4 ~ 
5 25 A 
6 26 D 
7 D 27 F' 
8 IE 
9 

10 
Jl B 
11 {j 
13 {3 
14 
15 .... 
16 
17 G 
18 G. 
19 A 
10 F 

It.". ALTERATION By Date 

A Revisions lTlade to Page 1,7,8,13,15,17,18 and 24. fvi 1/ fer I(/;, (-
B Updated logic changes and corrected errors £: Fir • Iller J ~ l 

~.'.L, 1'-/9/~t:(' 
~vJ p Jr, J L) 

C Page 27, Pin DD added connection frOlTl J2-H, AC Failure 
Warning if ,; 
Per ECR #766 

~2rb I fft><) 

~V) I (-1/ (..<1 
0 Deleted wire P8-N to AS-24 ~lt 111?~./9 

PER ECR 740 ~VJ 'l'blt~ 
E Pin 23 Function should be T6 input is (T6)' (page 8) ~/I) XZI/o~ PER ECR #SOO 'C~ l .tift:; 9 

sheets 15, IS, 20 & 27 per ECR S19 
~[;). 1/) -d 6:/ . 

F Chg'd. J~<:I4:"'~" 2·4 <) jeC'.e, -z./ ">/ t'# ? 
~~ ~ .,:'. /~ r..,. :' ...... z::iJ" ctP I.,J{:~~~ ~. D'G,T" .. Of 7 

·····LI: / . I(.J~'< .. 
O~V~L. ,,."" ..... , 

~i<, .\ , I RACK WIRE LIST C (, It ,. '1 ... r I ... "'> "-' 

··'1:'11 1 J\ .':! /opr/'l 
.. .... . . ... .~, (. . 

"'1"1 ... ;3775 
.. -

fH 
rll •• ". ,f ~ 

... ·,...:· .. ~D 

Pa •• l of 27 



REV ALTERATION 

G Changed sheets 3, 17 and 18 per ECR 1409 

H Page 15 changed function column on lines 
Per ECR 1311 
Incorporated ECN 719 

DATE 

1:",. _ ~.j) REVISION SHEET 

CHECKEO 

APPROVED 

APPROVED 

BY DATE 

PC ~/)' I~VJ ~'~/~'1 

18,30, 25 and 12 C-ac:l~ (,1-z/~9 
"c.. 5· 'Z..~ - "'9 fjl/j ~/~/,q 

DIGITAL' 

DEVEI.OPM~NT 
CORPORATION 

for", No. 026 

Page la 



NOTES: 

1. 

2. 

3. 

4. 

DIGITAL ~ 
CEVI£LOPMENT 

CO"PO"ATION 

See nnc 13775 Sheet I, pages 24 through 27, for 
Connector Wiring. 

Socket to socket wiring to be No. 24 gao Kynar solid wire. 

Install DDC 1# IZ888-13 Power Bus between Pins Z4 and Z8 of 
Connectors Al thru A13. 

Install DDC 1#140Z3-4 Power Bus on Pin Z6 of Connectors AIS 
thru A18. 

TIT\.& I-MT NO DW. "0. ... " 
/I 1 13775 

RACK WIRING 

Page 2 



Terminal From To Function 
1 DC Common 

_l 
3 
4 P8.Hf.Bl " Read Data "A Input 
5 
6 P8-.T (S\ ) * ~1.l..1;4 

7 
8 P8-G (Wl , Read Data "A'I Innut 
9 

10 
11 
II 
13 
14 P8. T IB\ '\ Read Data liB" Input 
15 
16 P8 ... M (S\ } * ~Mal~ 

17 
18 P8 ... K (W\ ) Read Data "B" Input 
-~ 
20 
21 
22 A16-40 *** Data" BIt Output 
23 A16-42 ••• Data lA Output 
24 ** Slfl!tI!va +IB vnc 
25 
26 A 1~_~2 +5 VDC 
27 
28 ** Sle_eve -lZ VDC 
29 Clock Data Output 
30 AIS-8 *** Clock -Uata Output 
31 Alb-30 ••• TlmmgData Output 
32 
33 
34 'DR .. n IW\ '\ TlIIllng Read Input 
35 

I 
_~b PR_ Ii' (S\ > * ~'h.; .. lA 

37 
38 P8-E (B\ ) Tlmlng Read Input 
39 
40 
-~ 
4;G 

43 
44 PR_A fW\ '\ Clock Read Input 
45 
4b PB-C (S\ > * Shield 
~7 
4ts PB~B (B) J -CTocK:Readlnptit 
49 
50 
51 DC Common 

* Shielded twisted pair 24 gao ':' ':":'Route outside pin area 
** INSULATE ENTIRE PIN TO BUS BAR 

Location: WITH SHRINK TUBING Al 

*** B & W Twisted Pair, Black to DC Com.m.on 
Card Type: 

Read AmpL 
DIGITAL ~ TIT La laM" NO Dwa "0. It •• 

DEVIELO~MIENT WIRE LIST - CARD RACK 1 13775 ~ 
COft~OftATION 

Page 3 



Terminal 
1 
2 
3 
4 
5 
6 
7 
8 
9 

)0 
1 1 
12 
13 
14 
1:' 
16 
17 
18 , 

19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
jb 

37 
38 
39 
40 
41 
4~ 

43 
44 
45 
40 
4-( 
''itS 

49 
50 
51 

DIGITAL c 
DEVELOfitWENT 

COlt fit 0 It A T 10 N 

From To 

TIT'" 

WIRE LIST - CARD RACK 

Function 

Location:Al2. 
Card Type: 

No card re uired 
NT,'" _e. itO. 

1 13775 
IIIV 

Page 14 
~--------------------~----------------------------~------.. ---------------

I 



Terminal From To Function 

1 0 DC Common 
2 H 
30 
40 
2 JI0-M * A18-39 Data Write 
6 U 
7 JI0-K * Al7-46 Haad Chanae 
8 JI0-U * A17-36 Read 
9 JI0-S * A17-48 Write 

10 0 
11 Al7-13 A6-3 TA Address 
]2 JI0-a * A6-IS TO Address 
13 
14 U 
15 .. 
16 4 ~ 
17 JI0-c * A6-30 T 1 Address 
18 n -12 VDC Monitor 
~<t JI0-e );t Ab-4U T2 Address 
20 J lO-h * A9-3 T3 Address 
21 J lU-k );t A';I-15 '1'4 Address 
22 
23 4t 
24 All-24 A15~24 +18 VDC 
25 4t 
26 
27 ~, AI0-l6 + V Mon 
28 4' -12V 
~ 
30 4. 
31 0 +~Vt:IC M~,;rro.-
32 0 Al-26 +5 VDC 
33 AlO-l<) -12 \/'C>c N\o"";+l'>.r 
34 U 
35 • 

I 
.1b • 
37 
38 0 
39 • • 40 A17-4<) Mem.orv Readv Term.inator 
41 
4~ 0 
43 JlO-n * A9-30 T5 Address 
44 JIO-r * A5-2 T6 Address 
45 0 
4b 0 
47 
4ts 4t A15~26 
49 P3~E +5v Source for Readv 
50 •• 51 U DC Common 

* Twisted pair 24 gao Black to DCa 

Location: A13 
Card Type; Line 

Terminator 
DIGITAL ~ TITLa IHT _ 

Ow. 110 "n 

D£VELO~"I:NT WIRE LIST - CARD RACK 1 13775 H 
\ 
CO"~O"ATION 

Page 15 



Terminal From To Function 
1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
1 1 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 

"-
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
jb 

37 
38 
39 
40 
41 
4~ 

43 
44 
45 
40 
47 

.4(j 
49 
50 
51 

Location: A14 
Card Type: 
No card required 

DIGITAL ~ TITLIl ... T_ DW •. NO. ..." 
DEVELOPMENT WIRE LIST - CARD RACK 1 13775 
CO"PO"ATION 

Page 16 



Terminal From To Function 

1 n c: l.ornrnon 
2 A16-2!! All-14 F.~ ,.lv StT'obe 
3 
4 
5 
6 A17-3 Readv 
7 
8 AI-30 .. Clock 
9 JIO-FF ~< (ReadY)' 

10 
11 
12 
13 
14 
15 
16 C2 I not used) 
17 
l~ A16-46 CI 
19 
20 
21 Disc Spo Ready Test Point 
22 
23 P~-r. (R\) Disc Speed Ready 
24 A 13-24 p~ - li' iI,v\ f' +l8V 
25 
26 Insulate with sleeve A13-48 +5 VDC 
27 
28 
29 
:50 
31 
32 A16-8 (Read Inhiblt) 
33 • A17-39 -Read 1:nh£'51t 
34 • 
35 P3-C :',c DiscS-peed Mark 

I 
3b JI0~C * Al0_31 CZ 
37 :C2 
38 A16-33 AIO-45 :C1 

I 39 A16-34 tC2 
49 
41 
4Z 
43 
44 
45 
4b 
41 
4~ 

49 
50 
51 D C Common 

):c Twisted pair 24 gao B & W Location: A15 Black wire to DCO Gxcept wher. specifi.d 
Card Type: 

Clock Generator 

DIGITAL ~ T.TLI ja .. T _ 
DW •• 0. .IV 

WIRE LIST - CARD RACK 1 13775 G 
I 

DEVELOPMENT 

CO~PO~ATION 
Page 17 



Terminal From To Function 

1 nc~Ol'n",,"'''' 
2 J10-W * (Sector Clock)' 
3 
4 Al7-37 (Sector Clock)' 
5 Shift Reg:, "G" 
6 A17-20 Shift Reg:, "F" 
7 ShUt Rlli_ "E" 
8 A15-~Z 'RIAd lnhi12Ul' 
9 

10 A18-45 Window 
11 -
12 A17-1Q Shift RfI!ailltfl!r "W' 
13 
14 
15 
16 
17 
18 

T9 
20 
21 
22 A18-417 LW~ ..,J, r~ 

23 Al1-I5 tWe,,) , 
24 0 A15-Z Ear~Strobe 
25 
26 A18-26 +5 VDC 
27 
28 
29 
30 AI-31 * !J'4ft..il"lO' ~ o.,.r1 A_ ".~, _. 
31 J10 .. Y * (Read~rite Clot'!1c\' 

-I' 

32 Al7-17 RWA 
33 Al7-lZ Al5 ... 38 (CH' 
34 Al7-l0 Al5-39 fCZ)' 
35 

I 
30 
37 
38 ~, Earlv Strobe 

I 39 
40 AI8-IS A1-ZZ * .-D:fta. "A" 
41 .AIR_,9 ~~.I'B" 
4l A18-Z5 AI-23 * ..l!)ata "A" 
43 
44 At8.-7 Strobe "A" 
45 

41) A17-16 Al5-l8 Cl 
47 
~8 A18-4Z Data Read 
4~ -
50 
51 DC CommoD 

* Twisted Pair Z4 ga B It W 
Blk Wire to DCO. Location: Al6 
Rout e outside pin area Card Type: 

Interface #1 
DIGITAL ~ TITLI I.n _ 

DW. KO, •• y 

DEVELO .... ENT WIRE LIST - CARD RACK 1 13775 ~ 
CO""O"ATION Page 18 



· 

I 
Terminal From To Function 

1 DC CQmmCn 
2 
3 A15-b Bea.d:}!: 
4 
5 AlO-23 {Data Write)1 A 
6 AIO-4 D::lta Write A 
7 A IO_4Q (Data Write)' B 
8 AIO-29 Data Write B 
9 

10 A16-34 (C2)' 
1 1 A lR_41 r:~",-f:",A n~f,.",-~JAL:r.t+", 

1 ? Al~-.33 1 ell' 
13 A13-11 Track Address 
14 .TI0-E * ( Qrigin .P-111seJ I 
15 A16-23 fr . ..:I ... \ I 

16 JlO-A >I< AI'Z-ln Cl 
17 A18-40 A16-32 "R "';In Iw ... H". r.lnl"ll" A l1 ..... n' 
18 () 
19 A16-1? Shift ReJL '!.H" 
20 0 Alh_h ~hift R &>:1" "1<''' 
21 
22 JIO-H * (Rea.dInhibit) I 
23 
24 
25 

.. '-
26 P3-K B1u 16 !la. +5 VUG 
27 
28 
29 A10-5 Write Enable 
30 
31 
32 
33 4 .~ 
34 
35 
j6 A13-8 (Read) , 
370 A16-4 (Sector Clock) I 
38 
39 A15-33 Read Inhibit 
40 
41 
42 
43 
44 
45 
46 A13-7 (Head Chan!le), 
47 
4(j A13.9 lWIiteJ.' 
49 P3-H ** A 13 .. 4.0. Memorv Readv 
50 
51 . DC Common 

Black to DCO * B& W Twisted Pair, 

** 24 Ga White Location: AI7 
Card Type: 

Interface #2 
DIG I TAL ~. TITLI !sHT.- Dwe. MO. .. ... 
DEVELOPMENT WIRE LIST - CARD RACK 1 13775 /3 
COlllPOlllATION 
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2000 
(REF.) 

43 

I' , 

\ ~" .... 

- -:, 

VIEW ~\-~\ 
ROTATEO 18Cf 
ITEMS Ie AND I' 
HAVE BEEN OMITTED 

__ MALE JACK SCREw 

(lOEFl 

7.7~ 

(AUJ 

21.50 

"--__ ..LJ...--'~A~ 

Model 7302, Serial No. 16 and below. 
Model 7301, Serial No. 26 and below. 

:~:'.'.:.~." .... 
~ .~ .. :"~ .. ~ .. :.:..;. ~--. 

DWG. NO. 13770/13870 



20.00 
(REf.) 

II 

" " \', L __ _ , , 
... .: ~j 

VI EW ,.\ - ,.\ 
ROTATED .80" 
ITEMS III ANO " 
HAvE BEEN OMITTED 

~
'; 

, ','. I , 

c.ovc. 

o 

__ MALE JAC Ie. SCREW 
(REF) 

_,·111"".:", 
'Dl ___ .-.... 1»016_ 

r~ __ ~~ __ '_~_L ____ ~~; 

llL.-I-----~8 

7.7'; 
(REFJ 

Model 7302, Serial No. 17 and above. 
Model 7301, Serial No. 27 and above. 

MEMORY . SYSTEM 
INSTALLATION ~;;::=::...=:.c,..,,.f 
ASSEMBLY 

DWG. NO. 13770/13870 



~' .... ,!!!: "s:.,. 
... a ... ". ..... 

,~ 

f.. _L /A.., - - - "- ~ "2.. ------------------l 
1:7-r 

_ I 2..s .. '5 ,"' • 9 10 II 1'2. l10 "1'5 1(,. Ii IS,~ 1.0 J I I 
I 
I 
L __ ;:-<::: 

~.;~~ml 
1401 ... -i3'1j3Co. 30;151 nl.-..la.1 .. I. n Z1.12l>I1.'1 -.,Ia!l I 

~~ ~ ~~~-~-=-~~-_-L~~j-- -- -- -~ 
NOTe..: 
l, PIN ",VMI3E'Z.S ON '%:.c..'.s WlrH.lN ~He..O A..R.E...A..$ R:E.~ 

~~Z~~~~ ::a"j~e~~~~M'NA.L. NU"-4eeJ2.$ 

NOTE: 
1. Pin numbers on I. C. 's within dashed areas refer to integrated circuit 

pins. All other terminal numbers are circuit card pin numbers. 

RI 
RY 

JIO 

.110 
MTA JIAIlJT£ M 
...... " l!fUXIiiIl k = U ~ 1!;1.-------..... _7l!'RM.AQ·,. 
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FIGURE 3-24. FUNCTIONAL BLOCK DIAGRA:\I 
(SHEET 1 OF 2) 
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NOTE: 

A13-11 r------l r------------- ------A6--'" 
TA AI7-13---~t~....!.T.!:!.A--~:32:1,..---~~-lIlr.-M:-:-,1'" I 15 101 , "Y·DECODE I 

J IO :/ I 1 2 'M2'" :3 ., 
'-" TO 151 -8 - -I' 

TO ..!1------4~--L.lIy-!::13;<;-1----"'3'-~)IM~,;. 10 ,14 171 14 ~ 
Al !-12 .-"",'----=-£.:..:;..-" I ,liz - 5"IM2 ~ 

oil I 121 "'i"i1M 1),3 , 
DCO I 1 I 'J I ~/'tt2)p....:::8,--+-_---'( 

5 1 I 13~ 
I 1 4 1 "JMI./4 12~p.-:;·"y--~ 
1 I -

Tl 301 Z - bl [QfQ] I I 
231 .3 M~~I-7"'-'--+-t---"'lI"r.---....-----'-----4~---'::~4a-fM~4-'- 3 

T2 I 401 8 1 411 P-:'-t---'l 
T2 f 1----1>--t----!,;~1-'2:-:.7:+-'---lf--!::..9JM.;.;::3~!) 10 38 39 

16 ..!. T I ' J W2"",sJ::..-..., 12. : IM4-'- " 
1 I .' I L I- __ -1 /I M3r '::3----. iOlM+ ';)c)-"9--+ __ ~ 
I I ,0.13-44 I 13~ 
I I I -!, M3"" 1 I I2.J~r>-""'-4--~' 

A13-17 

T1 t Al ~_I'" 

21 
11 
48 
136 
16 
6 
44 
132 

0 
9 

47 
35 
118 
8 

146 
134 

TYP16 CIRCUITS 

I I I II L-______ ~--- ---------------~ 
1 I 
I J 

I 1 
I 1 
1 1 
I I 
I I 
I 1 

I I 
I I 
1 1 

: I 

121 
11 
48 
36 
16 
6 
44 
132 
20 
9 

47 
135 
18 
'8 
46 
34 

I 

r-------, r--------- ---------A5--, 
T6 31 z. 15 101 1....-- "y"DECODE 1 

T 21 3 1M I'" 1 I z M 2.'-)003=-..-_---4 

N,q151 8 -~'O 114 171 4-
N/d31 9. /'ttl I 1 'z 5" IM2. .. 

I 121 II 1111 13 9:::::=: 
1 I N/C I T 10]M2,,»--=8-+_-'I 
liS 1 I 13 ;:::::: " , 41 .. 1M I 4 12 M2k>-'-'-+--~ 

'--+--_-=3~0i-I' __ -'2.=:-__\.:...--~ 1 131 0 COl 1 
231 3 IM3'- 3 

L.---t---':'~'=i~::----+'!:::'I::IM-::-"3' 10 138 ~~I ~p.::..-i--~ 
I - I 291 12 s IM4-'"p.=."--+---i '. 

L I 1/ M3 13 9= I - - ---' T ID1M4_p.::::8-t---i 

I L-________________ ~~~~~~~1~~IM~3~~4~1~------'-;~~LIIM~~~I1~~--~ 

TY'P 16 CIRCUITS 

L __ _ 
-----------------~ 

,0.13-20 

T3 
r---------------A9-' 

101 1 "XNDECODE 1 
~1 
11 

T4 
I 2. M Z p...=..3 _--'--~ 

T4 kr-~----~~~7-----~~~I~O~ll~4--------~17~1--~_r------------r_~~~ .. 
A13-21 DCO 1 

1 
A13-43 1 

1 

I 
I 
I 

8 

1/ 

T~ 301 
T5 nr-~~--~--;f~3~ICCCC~:~;~~1.M~~3~--~13~1-------~~--_t---------t_~1rw~~a-+ ____ ~ 

401 8 
271 9 M3 10 TYP 16 CIRCUITS 

I 
8 

DCO I 
1 /I 

I L ____________________________ J 

48 
36 
16 
C; 

44· 
32 
2C 
9 
47 
35 
18 
8 

46 
34 

1. This Functional Block Diagram applies to both Part No. 13770 and Part 
No. 13870, except "Y" Decode Card A5 is used only on Part No. 13770 units. 
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~ co 
F,-; 
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E'ii 
~ 
ii 
IAA 
~ 
~ 
~ 
f"-
;:-
'u:" 
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t:;= 

or' 

-:r q 
P 
1i" ;:; 
~ 
Po 
~ 
t+ 
~ 
~ 
,.!.. 
~ 
~ c 
"t 
ft 
:;;: 

~ 
~ 
~ 
~ 
r! 
~ 
~ 
rJ. 
~ 
~ 
~ 
~ 
!:! 

* 4 

* l! 

YO 
Yl 
YZ 
Y3 
Y4 
Y5 
Y6 
Y7 
Y8 
Y9 
YlO 
Y 11 
Y1Z 
Yl~ 
Y14 
V15 

Y'6 
Y17 
Y18 
Y19 
Y 20 
Y21 
Y22 
Y2~ 
Y24 
Y25 
Y26 
Y 27 
Y 28 
Y 29 
no 
Y31 

XOA 
XlI. 
X2A 
X3A 
X4A 
X5A 
X6A 
X7A 
xos 
X18 
X28 
x38 
X48 
X~8 
X6S 
X7B 
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FIGURE 3-24. FUNCTIONAL BLOCK DIAGRAM 
(SHEET 2 OF 2) 

FUNCTIONAL 
BLOCK DIAGRAM 

DWG. NO. 13777/13882 

O,el1'& '" , 
a.V.LOP_, ••• 
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First Disc Revolution Second Disc Revolution 

--------------------------------~-~----------------------~ ~------------------------------~~~---------------------,... V"' , 

Origin Pulse, Beginning of Controller Address Index (Not Sent to Contr.oller) 1 o. P. End of Address 

II 
W- Sector Clocks A & B f~: Sector 2. Note that Sector Clock A occurs during data transmission,!or the previous Sector. 

II II »)t'----rl-r-I -----,Ir-r-I ---Ir-r-I--~II-J-r>~ -"'P"'I'fl----r""IIIr----
-Jr ..... 

SI Data 
.., 

S2 Data 
.J 

" S45 Data 'f"--S-4-6-0""'a-t-a--JA"---S-4-7-nWla-t-a----" , 590 Data ' t' SI Data 

Guard Band following O. P. Guard Band following Index 

TIMING RELATIONSHIPS AT ORIGIN PULSE TIME (Timing at Index is similar) 

Origin Pulse * I I --.. a.-- 6 Bits (3 MH ) 
z 

I U I SCI - A Sector Clock * 
3 Bits ..... ~ 

Write * J End Writing Sector 90 
1_ 27 bits -I 

Read * I End reading Sector 90 

1---23 bita--.-l 

TIMING RELATIONSHIPS AT SECTORS NOT AT O. P. OR INDEX. 

Sector Clock * U SC(n) - A 

Write * 

62 Bits 
(3 MHz) 

End Writing Sector (n-l) 

Guard Band 

U SCI - B 

" I Start Sector 1 

I Start Sector 1 

U SCen) - B 

28 bitBa-_ ..... 1 
I Start Sector (n) 

,.....24 bits...., 

Read * ___________________ ...... _______________ ....;;;E;,;;n;;.,;;d;...,;;;.R;;.,;;e;,;;a;,;;d;;.;,i;.;;nsg..;s;;..e;;..c;;..t;..;;o..;;;r~(n_-_I""" __ ...... J I Start Sector (n) 

DATE TITLE 

\'Z,·lO-Q 
CHECKED 

...... ' /,i I? ." I 

""""OYED 

TIMING DIAGRAM 

DIGITAL' 

DEVELO"M~NT 
CO"fOORATION 
,~" ,,'AR.n W!Lt. ... aD SAIIt OliGO ,.1.1' 

Page -1 of 4 POIItM 007 



TIMING TRACK INFORMA TION: 
one revolution (17.4 ms) 

I , 
Sector 1 Sector Z -it Sec:nor 45 , I * Bit Period io 680 no , (Sectors Z thru 44are similar) 

1~1*1 ~§;I I~I-IN ~ ~ ~I~ 
Shift Register :IN.uH1 I~I~I C1' Stales c"\ 

A ..J I I I I I ~\- 3 I ~ , r-I ~\ -- ... 
I I Lr1 \.1: I I I I I I L 

B .....J I I I I I ~~ r "T ..... ,,. I I \ r-r1.J""1 ,." ... I I I I I I L 

" C ....J I I I I I ~~.....JT I .. ~ I ~\ r-r-1..JI t"= I I I I I I L 

I I L...n t"' I I I I I I I ... • I 1 D ....J I I I I I ~\- . , ... ... --
\" n t'l: r'I \l: E ~, .. --" 

F \'" " 
n 1.l: t~ n \1: 

G n II l..l 1".- r-1 \\ 

II n ...... \1' 11 \1 u H 
Gatinl 

IX (Index) , , I I 

TOP* (Orllin) I I 

SC* (S •• tor) U U U U a.r-
w* r • • 

I r I R* • 
Rl*· , 
RWA (Allow Clo.k if writing) I , , I 

WE (Enable writing) I 1--. 

RWA (Allow Clock if reacting) I I I I 

H time. ~ NOTES: 
The Timing I ~:::sl 6 1 1 r 15581 ,- expanded scale , 1. There are 2.5S25 clock pulses Code is: I &2 §l: I 1 1 ~z411;; Z 1 

Clock (340 DS)...., I L per revolutloa. 
Cl (170 DS) .....J , 2. The TimiD, Code is strobed I KALil ,,~& 

DIGITA&. , 
Shift Register A with Na.T AS.·Y into CZ (170 na) I • (ST) Jeadb,t edg •. DAn TD4ING Daya&.O~M·aN" 

ST (iO DS) " D.A~ ec..l(:s.o~ 12·20.1 
DIAGRAM 

CO"~O"ATION STA (80' ne) n 
C .. ECKEr 11 . 9- IZ -Z'·~ "n ...... ••••• •• _..- C'"'_ 
."m!. Ll ~~ · ili . 1:2 ·lo·'B _MT NO --- i 

STB (80 n.) ,., 
4p If7479 ,.· ... 0"'((' 

~2e 40 



AZI 

-'U • • ::t .. 
8 -

A20 A19 Al8 Al7 Al6 AIS A14 A13 A12 All AI0 

-'U • • ::t .. 
8 -

-1 • ::t .. 
8 -

. 
o . .... 

.... 
=1= h 

S 
at 
h 
U 
s:: 
u o 

..IC 
u 
.9 
o 

-'U ., 
• ::t .. 
8 -

an .... 
co .... .... 

k 

S 
! .... e 
k 
u 

E-t 

• 
~. 

-'U • • ::t .. 
8 -

o 
~ 
..0 .... .... 

.. .... 
::t 
u 
k .... 
o 
>­
~' ., 
'l 

k 
U 
~ . ... 

J 

A9 A8 

-~ • WI' 

::J .. 
o 
Z -

A7 

.. 
~ -

A6 

.... 

..0 

..0 .... .... 

AS 

..... 
..0 
..0 .... .... 

k 
U 
> .... 
II 
u 
'U o 
U 

~ 

A4 

-'2 • ::t .. 
8 -

A3 

-'1 • ::t .. 
8 -

A2 

-'2 • ::s 
C 
t:: -

Al 

~ 
o 
co .... .... 

1lE.V ALTE.RATION BY DATE 

A 51.17 T 7 .e"g WA 5 'X' '''IIi!. ~~ l~t~ 
AI1PtIFIER. /1303 fif.! 1~~g~Q'1.T 

B ~DDED \\844 I.C..MTe:- ..... ; ~&'J'r' 
SCARO ~LOT ~\"8 I~'\,-J !','lEr.." 

c. ADf>El> PI-lit; NOTe I ~1... ~!1~ 'I 
PE~ t:-cll. .,-, 3 n I.J- ih,iJlJ 

D Added polarization to Decode li.ul! ~~11~~~f:9 
Driver board per ECR 1310 ,,'" ."r~/{It 

~ f"C 4- '''''l> 
E Added Note /2'\.. Per ECR1l96 ~~. 'I.,~~ 

JiU~~/nlJ~ 

• 

NOTE - CARD INSERTION SIDE SHOWN 

CIRCUIT CARD 

~ 

~.ad Amplifier 

Jaterface Bo~rd ,2 

Iiltetface Board II 
CI.~k Generator 

Lin. Terminator 

Delay -.Circuit 
Decode Matrix 

Write Amplifier 

X Amplifier 

Decode Driver 

POLARIZA TION NOTE5: 
Pin 20 

.Pin 40 
Pin 42 

Pin 32 

Pin 30 

Pin 12 
Pin 24 

Pin 22 

Pin 16 

ma14 

& Not Used on units of ZS6track or smaller capacity. 

A Use 11791 Clock Generator for 60 Hz operation. ill Use 11874 Clock Generator for 50 Hz operation. 

~---~=---~~~~-r~--~-----------------"----T--------------------~ ......... E ad'e. V()Z~f? ~Lf 

.... _~I~ H. 8. ~ ¥.,~ CARD LOCATIONS 

DIGITAL ~ 
1<: D EVE LOP ~ E N T 

COR .. ORATION 

VP''')'E. II .. B , 10' If." '.\" "IA ... , VI~:'.·.C ..... 0'1,"0 I .• U' 

I '~~~"r/ II . lk "b1" P 



12 
__ . ______ . _____ ~13 M 8 .11 T 2 I)' 1151----· ~·~~---------....... I----=-r-::1IM8-\ ,.3 r:;-;i -

~ L J~--L11. TOP 
r-____ ~1~1~~ ~~ 

28
1 
~I Ml0)1-'1=2.~--,1 ~~ 9 A0l 
J ~---.-------------~~----ITBTA 

e-
M R ~.--------------+-----e--=l2 ['l QI-"5'-------'I.:::..j2.[i-Qf-"9c--____________ ---@RY 

~r-B_I--.=-l .. ~~~, ~¥' 
~DQp.5~--"-1 =-12 Wi-=i 9:..-_______________________ . ___ ~ DWA 

- r;-:;1. 3 M5 11 Mgls 
C1 ~--+-~~ ,.!.!.~r-::--------------------- @]DWA 

6DW [U 2IDQ:~5 __ +_----------------------------------------------------~8 DWB 
~~C~2Q-_16 1 ~~~--------------------------~--------------~:1] DWB 

C2 10 
SC ~:Q}-
HC g~ 

.:.~ 

2 
.---------113 ~ R I 

1 ,,~r4iM1 6 . 91.:':\ R r--;~~);o:-1=2--c!.:.::1~'-f:M~?="I)L-
2 1,,\ 1 I..~ .... 5 I' ~";.J.Qj-'1 O:;";~I'M 1 fo~ 

_ '- ~9~ ....... 
---_e_-------4___.-_--If--+ ___ -=.1_=__ ~_I M 4 ,~8~-_122 R I 

5 ~12 1 4 I,J '/ 
~--~------?J~'r-~~'6 13 M1 1 ~ 3 

4 M 9 ,--"- 51M3 ~ 
I ~--../ 

sc 3!s 

~ 

G ~ R [§ 
E 33 ._--

W 4B 

4 9 .-----. 5 5rP6 
~ 

BM9\.8 4 M4 ~G r®l ~f 
3 1 

4~ir I 
1[3. 

~ 
12 111 

I 
~11 ,2 1 M6 1 13 IM9.1 11 10 JM10~ 

~ 

9 13~ 
WM7,11 -@ RWA 

~8 
----J 

~ .. "./ 9.M7 B -'1 

(1 ~~----------~----------------~ 
F 3,a---------------------------~~~ 

13~ ....... t:.1 ~MlOft' ~\6 -SC~------------------------------~5~.~ ~/~--~29 WE 

+5V f26l r I I I I I r TOALL IC'S PIN NO.14 

REV ALTERATION By DATE 

b 1-_'1 .... -, ~11_ I ClCll. L I:'; i .... 

~'r' '. I \ I.: " ... : 

0 0 

> M9 I OC7 2}D9l 2'MII I 
(;) ~ 

CSO C6 
20M§] 20!{0 2MB I o 0 

C.i4 

2 M31 ?}Ml :; M 51 
~C2 <Q 

2MI 
0 

I <:r-GJ--() 2 M21 CI 

E_ - - -~ 

SHT 1 NO I OWG "10 

IN TERFACE NO.2 

NDTE-
UNUSED PINS ',4-,IO¢,13 OIY 
M2. ,M5 ¢ Mil ARE TIED TO 

F/F'S 
+5V 

C1 Ji- C2 . C3 C4 (5 C6 C7 

f;g l' 1 ·1 IT., I r.,' , ~." .. , "" .... , .. ,,, .. -.... ,,.. ......... T'"'''' '- ,,, .. 1 xxx· .03 .v. 7,.\;.'- • • 1/ . 
Dca 1;;-5-.t1--------------4~--+----+----4...---+----TO ALL IC'S PIN NO.7 ~----=::-..,...-.jxxxx.. .610 :;;.:~'('I,{<.,~. ~~:;::,,.. Plctona Schematic 

.A<H' ..... "".cu"'-.... DEG, 0"15' 'Hoc"'·7--, (r .~ ~/"-'" Interface 
DIGIT4.L ,. 

DlvEL ........ PMENT 

C <.:l R P l.' R .. , t ,"I N 

... '~ .LT;'" II " .' " No. 2 
~ ·r;:r:;, .. ".': I'" 

I .\. 

•••••• ,0 i 

DWG. NO. 11800/11801 



----------------------,--------------.-----.. ---- .... - .• , .... _ .. -- ......... 1 
tT~M I OESCP!PTICN MANUFACTURER PART 'H'.'~ .. '~ .:. ", 

=-,---_-=-,-=-_"7'C c"'=-."..-~..:::.-.t·· .. ···-=- .-.-.,.:.... ." '.-.·"·'.c,"-.... -''''c-'-''=~'''-c:-_'__==_::_:.,~_='-_=__=._;o-__ -- -_ ... ' - . ' .... =-_=~.--=-:=.=·c'_.·· 

_~~_ .. 3, 4.~~_'_.?_ .. _1--~.~~~.gratec:\ C:: rcuif, Mo~osta.!~!e.Mu1tivibrat~:r __ .. ____ .f'a.i~_~hi1d _____ . __ -._-1I1A9601S9X .. : ... 6
1 

~~---F::~:~:~::-~~:::;~~-::;~-::: JI:~::::'::~r~ o. [! ;;~~:~~:~-==~=:~¥!~~~l+.l .. 1 
-------_. __ . 

------- -----. --

I---""_g:-=-~:~-_-=--_-_-_-~: _"~=- -. i-~~~;~;i~--~~~.? 6---------- ~=. __ ~~__==-~_=_~~_ -~~~-.-~~ _~~ __ .~ .~-~~~ _ _=_==-~~~~:=i~~~6i~.===_ _.--!---
J.-.:Q=3 __ ~-.. ----_--J'ransistor 5204 or 2N.3.641 _______ . ______ ------f PDC __ "_'''' ___ .. _ .. __ ". ___ . __ . .52.04_. __ "l 1 

~ ________ .... _ ... __ . __ . . ___ ...... ____ .... __ ._ .. ___ . , ___ ...... __ ... _ . ___ .. _._ .. ______ 'O:L2.N3_64~~·1~) ___ +----~ 
D2 3 5 _____ ._ .. _mo.!l~ .....,$lOJ _ ~ __ . ____ DUC ~lm 

...... , .. _. Z.e_ner Di.9 .. g~ __ ~,-{>_Y..J..L2 w~tL _____ ... TNC;??7 . ! . D4 

Cl, 15 ·- .. ~·~_ .. ·~~]-:-...~~P13:-<::itor 390 pf + 5% _Elmen.co DM"!'J.0.".3..9lJ_._ - 9--2-~ 
~~ _-:-i-.Cap.~,!;.itor .12#f-±)Oo/Q 50v. _ Paktr.on __ . ___ .....MPCf,OO .... 120-.50::K .. - --t-- --1--.-

C3 . Canacitor .Q~f..±_5%. 5QY.t--.. -.------------tEaktron--.... __ PCR1..D0. ___ 033 __ S0.-J ... __ ----1--- ... -. 
C4,5 Canacito_r ___ lY£_L. .. JQ%._:i5y, . ____ . ____ . ______________ .. ______ . ___________ . C513BF105K -- - ..... -- _ .---2.---.--1 
C6-1O.14 Ca-p~~it.Q!" ____ • O,yr .:t 100/0. ,. 100v .. ___ . __ - ---.-..- - .-.-. C~06BXlQ3K -.-:- . -. '"'' +- .. 6 --"'-1 

Cll-13 Cana~.!!9.~ __ ...:._??t'f±.,-?!'lQ- __ --_-.... -......... -_ .. _______ ... ___ ._ .Elmenco _____ ~.:DM~lO~220·J .... :-. ·.~:~.·~--1.-- .. -3~=-=~1 
~_RIQ_.__ .. _ .. __ R~ .. s.i§..tQr 2~tK_+_?%_lli_w.at.t. ___ ._.... .________ __ .. _.~.. ... E.COIG£24.~J . ... ._ .... -..... .[ ..... -.1 ... -.-
l.B.l=-.~_L~_ .. 9.~ l:L_ ~~il2.tQJ·___ 5HLJl._t . ..5%ll1._wCltt.. ___ ... __ . ________ 1 .. ___ . __ .. , ....... ___ RG03GF51lJ .. __ ._ .. __ ... _._. __ +-__ ....6...._ 

RR R.CHtls.to_r ___ ~._t5..o/L114._watt __ .. _~ .. __ .-.. -_ .. -tRCO-Z.GF---.--- RG07GF .. >:< J ' __ "_-, __ . 1 

RQ .. R(g;i.$t9L ___ . __ ~QQJ( ___ t~0_lJ_1.VI[att__ .... _ .. _________ . _____ . ____ .. RN60D86b3F_. ____ ._____ 1 
Rl1 _ .. Resi s.to:r:._ ..... __ .3.9K .. +.5.% .. 11..4 ___ watt. _. ___ .. ____ ........ _______ _ .. _.RCQ7G£393J .... _ ....... __ 1 

Rl7. ._ .... _. __ . ___ .. Re.sh;tQc ... __ .. 22_M._+5j"~ .. JI4. watL_ .. _._ ......... _______ : ._. __ .. RG.07GF226J... _ ...... _. __ .... _ . ___ ._.1 __ _ 
~R13. __ . .,. ~e$is.t.or ... _._ ... _.3..3.0~Q-.± 5~/o 1/-1 \vaU 1 .. __ ... RC0..7GF33lJ ______ ... __ : .... _l ___ .. 

L1US ....... ! Resistol"_ ... __ ._ .. 750.0+ .5.%..1/2 '\0,,1.1 .-..... RC20GF75lJ -' .... '-"'-11. .. -1 ---

::~. 18 · .. ·- ... -···I.--~.:~::~:~!:..--·--=_1~!:t~ ... i~p5:~/jl~~\~; ~t ._. __ . ... .. .... "~J-"-:'--.~ _-_. __ ~.~_~: __ ~~~g8ig~n~1._-' .' .. ~ ___ ~.~= ... ~~~. ~ -:l 
... : _s.::onne.~.!..or 5LEJ~ ...... _____ ... ____ .. ._.... ...... _ .. _ ... J..E;J<:9c ..... __ . __ ._. ___ .. Q9_~!f).~ :--()~t:--OQO--:'Q..oJ.'--"'---l!"" 1 

1--_______ t-_~.y:~luU_Q.J?~ __ §eJected aLlrir~gtet:1 '.~, .. _. __ .. __ ... _ ....... __ M.o~el 7392, SeriatNo._~.Q .. ~_4_l.!..~!ow ____ _ 
Model 7301. Serial No. 38 and below . 

YOLTACtr8 

Pin 26 + 5v. 
aCHI"MATIC 

rICT'O"IAL 

11792 

11793 

DRAWN DII,T" 

Eade 12/30/68 CHEuLD-------.. N ______ _ 

EHB 2/30/68 
At-PROVEO 

I--__ p=-v-'-=s. ___ -r 2/3 01.9.8_ 
" ..... ROVED 

TITLE 

CLOCK GENERATOR 
60 Cycle 

DIGITAL 
i,-' 

D EVE l. 0 P "1 j:: N , 

CORPQPAl"';J', 



ITEM DESCRI~ION MANU,.ACTUIUR ~A"T NUM.':" QUANTITY 

"' 
MI 3 46 7 9 Integrated Circuit, Mono.table Multivibrator Fairchild UIA960159X 6 
MZ InteJlrated Circ;uit. Quad-Two Input Nand Gate DDC 5150 ) 

or 5ilnetic. N7400A J 1 
M5 8 Intesrrated Circuit Dual-Four Innut Buffer 5i~netics N7440A } 

or T .1. 5N7440Nf 2 

-

01 'rra:g. .. btQr _ .. 
~ ---- 5ZQ..1 .. - DOC 5Z01 - _. I 

. -
I .- - - .---- _. 

---~-- --
'OZ Transistor SZ04 or ZN3641 ( DOC 5Z04 ) I 

f or ZN3641 J ------

DZ 3 5 Diode SIOI ODe SID! 3 
04 8 Zener Diode 3.6v. * 5"/0 I/Z watt IN5ZZ7A Z 
D6 :J Diode SIZI DOC SIZI Z 
09 Zener Diode 5. Iv. *5% l/Z watt IN5Z31A 1 

-.-----~ -~---
CI Caoacitor ... -- J9Q.gU.2% El!!!!!JJf.o_ . ..D.M-:.1it ~.l9l.L I 
CZ 3 Caoacitor L b8 1'£ ::t: 5% 100v. 

'-~-------' 

Elpac Z IR684J 2 --------- ---.--

or 1MB XP2B684J ._--- ~-------.- ... -- -~ ------ -- . -

C4 " CanJlll'itn1' 1 ul * 100/" 35v. CS13BFI05K ..2. ___ 
C6-10 14~ 15 Capacitor .Ol"f * 10%. 100v. CKO~BXI03K 7 - --
Cll-13 Canadtor ZZ of * 5OJo 

.~ 

F.ITn~nco....... ---- _ D~ lO-ZZOI 3 

_ .. -

------
.------ -----

---- ---- ------ .--~-.--

M..QsJ~L 730~..§..El!iaJ_No_.~ and ~bQY~ 
Model 7301, Serial No. 39 and above 

DRAWN DATa: TITLE 

DIGITAL' VOLTAG •• D_TAIL DIIIAWINO. Ek3 L\.2g 9 
CHECJ(I:D CLOCK GENERATOR DEvELoP",,'i:NT 

Pin 26 + Sv. CIItCUIT CAltD 11794 C.eAAS-OLl ~.2B 9 and CORPORATION 

1179Z 
A~ .. ItOV.D 

6-2.¥-t,r SCHEMATIC e. /-I. If 60 Hz Speed Detector 
aM; /;1 DRAW';; ;; 1 11793 A ..... Oy.o 

(160 DB clock) I P'CTO_IAL 



ITEM DESCRIPTION MANUFACTURER PART NUMBER QUANTITY 

RIO Rest.tor 33. 2K = 1"/0. 1/8 watt RN55D3322F t_ 
Rl-3,5. 14 ___ Resistor 510 ohms = 5,,!0. 1/4 watt RC07GF51lJ 5 --
RS R~l'lis.tor >~*~'±5%, 1/4 watt __ .. ___ ...-B.C07GF>:<~'<':<J 1 -, -_. 

R8 trim Resistor **= 5% 1/4 watt _RC07GF*.!J ______ 1 
Rll R.sistor 39K = 5"10 1/4 watt RC07GF393J 1 
R1Z Resia.tor 510 K. = 5~Q ll4 watt RC07GF 514J ____ 1 
Rl3 Resistor 330 ohms = 50/11 1/4 watt -_._---r------. ------------ B C07r.F':\':\ 1T --L_ 
R15 Resistor- 750 ohms = 50/0 1/2 watt -- R C20GF751.T 1_ 
R16 Resistor 5. 1K = 5"/0. 1/4 watt RC07GF512.T 1 
R17. 18 Resistor 11K = 5% 1/4 watt RC07r.Fl1':\.T .--2..._ 
Rlq.~ Resistor 750 ohms = 5% 1/4 watt R r.n7r.F7'i 1 T 2_ 
RZO 21 22 23 Resistor 27 ohms = 5% 1/2 watt --------- f--------. R r.7.0r. F7.7n.T 4 
R24 Resistor 22 ohms = 5%. 1/2 watt RC20GF220J I 

-

-- -~~------- - _.-

Connector 51 Pin F.lco 00-7022-0Iil_000_nn1 1 

._-

._-"._---- --
--- --" ------

Model 7302, Serial No. 21 and above 
--.-

--~~ . 

39 and above 
--

Model 7301, Serial No. 
- -

----~--.--- ~.----- ------------- --
* Value may be chanaed if necessary to achieve t>r bt>e r te st re suIt •• --

** Value to be selected during test. 5. lK max. 
. _----- . - ----.-----------_ .. 

... 1, .. 1, .. \.0 Value to be selected during: test . 15K max. ... , .... , .... , ... 
DII"WH OATil. TITLE 

DIGITAL' VOLT" ••• D.TAIL ottAWI"_. ate L\. .l~· 9 CLOCK GENERATOR 
CH.C".D 

4 J r·i and 
DEVELOPM~NT 

Pin Z6 ~ 5v CI~UIT CAltD 11794 C~RA6C>'-1 CORPORATION 

11792 "_nD 8. e -~y {'9 90 Hz Speed Detector .CM.MATIC tt,/I ";'T//.O I o~.w'Ni ;;91 
11793 ,,-- (160 ns clock) 1 "'CTORIAL 



ITEM DESCRIPTION MANUFACTURER PART NU·MBER QUANTITY 

F======-==i-==-c-~·-·C=-~~ - -- --- - - -- . - ---'-'-'-'---=c.t-----------~---'----"-=-=--=-==--",-'-=--=~=~-~==~-.=:~~--'_l 
Ml 3 4 6 7.~ Integrated ~tr_c_~!.~_~ono~t~ble Mul!iyi}lrator T Fairchild UIA960159X 6 

- ". '- -
MZ_ ~+-J!l.!~~t~_(t~Jr_c:~~t, Quad-Tw_oln'pu!._N;Lnd Gate DOC SI50 l 

or SigneticB N7400A ~ 
._------ ---- f-. - I 

t------------1~-----~--------- ---- --. ----- -- --- -- ---_._- ----

M5 8 Intesrrated _~::irc;Jlit~ . DuaJ-.Four_I_nput Buffer Signetics N7440A 1 
t---------+------- -~--------- -~ ------- - - -- . 

t-------~~+----------------- -. ----.- ----- ---

t----------+---------- - - - - -. ---

t----------+----------.------~-------- --- --. 
........... Q ... ____ l ______ -+~T_ran.i8tor S201 --_ .. _-

!-R~ __ . ------,...-T·--r-~~-i·8t~r 
-------+-~==:::..=....:=='------.-

S204 or 2N3641 

t----------+---------~---- -.. ---.-----~.----- .. -

t----------+__------------ -- .- .-. ------ ---- -----

~-------+----------.~--- --_.- ._-- --- _._-- - ---.-

or T. 1. SN7440N f Z 
-- --- - .--

_ .. --_. 
---~--

- --

t DDC 
t-

_. -. ----
I S201 

- -- ._------ -- -

~ DDC or 
S204 
2N3641 f'__ 

---r 
----t- 1 . ___ _ 

._-

-.--- .- -_. ._. -----------
I 

~-------+------------------------.- _ ... -- -- - --_ .. --- -- .. __ . --- --

S101 
D4 8 Zener Diode 3.6v. ± 5% 1/2 w-=ac.:.tt.-__________ _ 

t-£:....n.6......u.I~-'--7---___1f_~ni·lndlo!YSll~L-----,S~12~1- __ ._ . ___ ._ 
09 Zener Diode 5. Iv. ±5% 1/2 watt 

.DDC 

5101. ___________ _ 
INS227A 
SI21 
IN5231A 

---

___ 3_._ 
2 __ 

~ -.­
I 

...--------+-------------------- ----------~------- ------~-.--. ---------- ._-- .-~ 

t--~------+__--------------------------__+_-.-----------.... - ... . ._----------_. --- ---

t---------+__------------------------------------- -----.---- - -- .. - .-- - --.- ---. -----.------.------ ---
C 1 _____ + Capacitor 390 pf ± 5% ___________ ._ EIITlenco _. __ DM-IO-391J 1_ 

C2 3 Canacitor 68 uf :!:: SOJa 100v. _______ ~~lB~c_ _ _~..!.~684L __ ~ ______ '_ '2. __ 
XP2 B684J -- .. "---------- ------~-- -- -- ---or 1MB t----------+--- -------------------.. ------- -

C4 5 __ -+......lr.~·A ... 'l'\pi"'iIJ"";;..a'·;.J.J t,:nwl·rl:............. __ ~I~· uul,I.....:±!L.....I.I~ OOfn'---"1z.;;,5l.ll.a.v. ________ +---__ ~______ _ _CS1.3..BFlJl5K _____ ~_~ __ . Z _ 
C6-10. }4,15 Ca~acitor . Oillf ± 10%. IOOv. __ . __ ~____ __ _C~06B~H)}K . ____ 7 __ _ 
r. 11 -13 Canacitor ZZ of :!:: 5OJo Elmonco __ ~l.D_-22QJ __ n _-.1._ 

t---------+-------------------------4----.------------------ --.. -.-.~.---....... ----~ 

t----------+__------------------------4----------------- --.- . -- -----~ 

VOLTAG •• DCTAIL D.AWllu.e 

Pin 26 + 5v. CIIICUIT CARD 11794 
8CHEMATIC 11792 

PICTORIAL 11793 

Model 7302, Serial No. 28'arld above 
-------~----::--cModel 7301, Serfa1-No. -jrfind..-a--b·-o··-v--e--+-----I 

DRAWN 

E~3 
CHaCKII.D 

C.QAAS.o<....l 
·P'",OVII.D 

£ .//, e 
AP''''ltOyIl.O 

14.281[9 
L.\ .28 9 
62"'-t;,~ 

TITLI: 

CLOCK GENERATOR 
and 

50 Hz Speed Detector 

160 ns clock) 

DIGITAL' 

DEVELOPM~NT 
CORPORATION 



ITEM DESCRIPTION MANUFACTURER- PART NUMBER QUANTITY 

~====== -- _.~_cc_.=.=-"--==,",=_-__ =---_==-_------ - =======-======---========4======s=======-
RIO ____ ,-Resisto~ -.39. ZK :t: 10/9, lIS watt RN55D39ZZF _______ I--_ 1_ 
Rl-3, 5,14 __ Resistor ______ ~JO ohn~s _:t: __ 50/~4_ W_&t_t ____ -+ ____________ RCQ7GF511J 5 __ 
RS Resistor ':":";'±50/0 1/4 watt RC07GF':"~~'J 1 1-==-=-= __ --,--____ -.+-_= -- -- - ------ L -

~R=S-=t:.=-r-=:im~----~-.B~liist<?~----- **:t: 50/0. 1/4 wat-=-t ___________ +-_________ RC07GF>II.tl _____________ ... IL---I 

R 11 Resistor 39K:t: 5% 1/4 watt RC07GF393J I 
~-------+-------- --=----i 
~R~IZ~----~~R=e~,8,~i~lor----- 510K_.~:t:~5~%~I~.I~,4~wKBa~tt ________ _+-----------~R~C~Oi7~G~F514J ______ ~-L-l~ 
I----.!R~1~3 ___ . ____ ___.Besislo~r~ _________ _"'3'_"3._'0'__"'0~hm~§<.8_=±"'__"5wOft:.ILQ--'I ..... /-=:i4L...l1:wLl&Llt .... t ________ 4-___________ --RC01-GEn.L.1.l-I-----r-- ---1---

R15 ____ ~--=-:Re8istor 750 ohms ± 5% lIZ watt RC:2.nGF75LT 1 __ 
RI6 Resistor 5. IK :t: 5% 1/4 watt RC07GF512..T 1 

~~~------4-~~~:~----

R 17. IS Re~8~is~t,-=0~r ___ ~ il<, :t:5%. 1/4 watt R c:n7Gl4'11 'U ___ 2... ___ _ 
R 19. 6 Re s i 8 tor _7!~5~0:...Jo~hm~~s~:t:=.....:,5uiOJL_.o ...... IJ../..3!4~wl!..9;a~tt"__ ___ t__-------.D'R~ r~ n.LLl7r I r....t.:.c....L 1t'7"~'.L l.l---T ___ --+ __ ? __ 
RZO. Z1. ZU~ __ +_Iiesistor _~7 ohms ± 50/0. lIZ watt ______ f--_________ ~Rr...,~'-"_I'nl,Ll,..lr.;:L..I;l4''-..... ~7J.'nwITL_ ___ _+- .. 

RZ4 __ +_Resistor ZZ ohms ± 5%. lIZ watt _____ r-- RCZOGFZZOJ I 

~-------.+-------------------------------_____i-.------------------------+-----i 

~---------f__-----------------------_+----------------------+----~ 

'---------4---------------------- ---------c------------------ - - - -- -----------4-----t 

~-------+_--------------------------- ------~---------- -------------------1~--____t 

Connector 51 Pin Elco nn_7n'~_n51_nnn_nnl 1 

~------.-+-----------------------------+----------- - -- -------------+-------

~--------+_-------------------------------- ----------------------+--------1 

~--------+------------------------ ---------- - --- --------- ---------__ ------------4------
'---------+--------------------- - --- ---- -------- ---------- -- -- - - -- - -------------------1~-------- --

________ ~!VIo-<iel J302LS~r!al~o. _~_8 and above 
1--------+------------------ Model 7~Q!'--~el'ial_No. 79 and above --

~-------_+_-----------------------~t__-----------------------------+-----1 

~-------_+_---------------------------t__-------- ----- ---- - ----------+-----1 * Value mav be chantled if nece.sarv to achieve prboer test re8~ _______________ +-___ _ 
>11* Value to be .elected during test. 5. lK max. 

~--------~-~~==~~~~~~~~~=-~~~~~~==~-~~--------- ---------------~---~ 

VOLTA G •• 

Pin Z6 ~ 5v 

,~,,:, Value to be selected during: test 15K max 

o.:TAIL D"AWIN •• 

11794 

1179Z 

11793 

CIUCKIED 

Cf RK Sc>c_,1 
A~"'''OY.D 

C, II, /J, 
APPROVeD 

DATIl 

L\. .l~- 9 
TITLE 

C LOCK GENERATOR 
and 

50 Hz Speed Detector 

(160 ns clock) 

DIGITAL ~ 
DEVELOPM~NT 
CORPORATION 

D 



-_L_ 

----.-.------- .. -.t- --.----- ----- -------.-.. ------ -(----- .-----.-----~---~----------------
CI. 15 ________ .-t __ Capa<j.:tor 390 pf + 5% .. ___________ ... _________ I Elrnenco ______ -__ DM_IQ_391.L _____ . ___ ---4_------"'_---4 

__ ~ ________ t~_C~~j!.dtor ,12#£ .±.100/11. SOY. ________________ 1 Pakt.r.D.D-______ MPC600_-.12Q.....sD~ __ Il-_ 
~l _____________ .-_~~'p_a ci tor . 033 #f + ~ % 50y. _____________ raktr..oll---- ~CR7 .00-",_033 - 50 =; I 
C,-~~ ______ . ___ +-~~.P2~g..Q!--¥'±' 10% 35y. ________ _ ____ _ __ ___ _ S13BEI05K ________ -+-_Z-

__ ~~_~-~~±-- ---l..£:-~~citor __ ,aYE ± 100/0.. lOO_~~ __ ._==~_= __ ~+ .:.~~-:.. .~K06EXI03K:-. .. ._.&_---4 

S_ll-13 ____ ~_~~~p-a~i.!.2.r 22;Jf+ 5% ______ '..£1m...e..n.cDn _______ DM_::.l.O....",22.0 3 
... BIP _____ ._-+-R~sist9.r 24~5% 1/4 watt _____ d • _____ ._.EC07GFZ43J ________ .........l_. __ 
_ Rl-3. 5_& 6, 14t..BeJ2-LfitQI 510..n.+ 5~ 1/4 watt___ __. __ . ________ .-RCQ7GE.51lJ_. ______ . ___ ...:6. ____ _ 

IUL _--1_..l1e..~~tQ..x: * + 5% 114 watt _h_ RCQ2GF ____ RCQIG£._* 1 __ ._ _.1... __ 
~_._ . L~R~.si1>J_().I ____ * :I: 5% 1/4 watt ___________ RC07GF*J ___ _ __ l __ 

.Jill.. 1" Resi.stru: ____ .-3.9K....+ 5~!Q lL1 .. w.att.. ___ . _______________ .. __ ._. ____ RCOIGF39J.J_ -- -~-
l.Z.. ___________ _ .Re s i.st.QL ___ . ___ Zz..t1..L..5..o/Il1L4. _wa tt____ _ . .. _______ R CO 7 GE 2261_ .. __ --·-r--.....l--. -
13 _______ J J~.e~L!?tQr ______ ._ 330J.1. + ..5:':a..lL..4....w...a.tL __ . _. __ _______________ ______RCOIGF33U----- ---- -. _.J.._ 

--{ft------- :_.Res~stQr __ -.--I.S.O...a..!-2%..V2-.w~ __ -_-~---.- ... ---.--- . _. ______ ~--.RC20GF.7511---- -- . --- -- --+----l--~ 
)l~~!_s! 0 ~ ______ ~ . ..J.K_t_2%.J.1A..YLat.t _______ __. ___ .. _ ---.. -RO).7GIL-SlU----~-l---

:...R.E.L_1.§__ __B._esjJ~! ____ . __ .. ____ l~l .. ts...±..[CZo 1/43at_~ __ . __________ -,-__ ._ _ ___________ ~~()7GflJ)L _______ · . -_---?-
_.____ _~<.?_Tl_~e£.tor._?LPin. ____ ._. _____ . _______ . _____ ~1_~ ________ 'O.Q._:."?Q2.z_=-05.1_:._00_0_::.'09J __ 1 __ ""7" __ 

______ .+-::2.~Jue J.Q __ l?~ __ !'l_~J.~sj:e_d __ q.!1_ring-t~ .. ~L_,R.{Lm~s.t._be __ betlVeen_5. lK & 39K. __ . ___ .. ____ .. _ .. ___ .-----

D''''AIL DRAWING. 

Pin 26+ 5v. CI"CUI.T CA"D 11794 

.C''''"AT·C 11792 

11793 

R 9 must be bet een 820K and 1. 2M. 
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NOlES: 

~E. ALTERATION 

L0) l/'llc: t:.. RE:.V,-c'r, PER, E.C.R.:lC.9 
--------~~~~~~~~ 

+r::.voc. 

\<.1 

IZI I IZ.';;:" 

~--+-----121 TP 

M, 
2. 

L-____________ ~----------------------~~Sy~C 

....::r::..5'IS 
li2S;:Q.J 

- ;~ -;':;-L:;'" 
W,,1aJ I 

'SPI:.C.J "'"IE£> I 
sy PART'S I 

LIST 
IDI I 
L _______ J 
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~ 

.141 ",,0 QWG NO 

III 
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0:5 ..h- CI"o C7 c.e C9 cia 

r!LE=:-\Lr,----4I1------4I~--4I~-~I~----4I~----<IIi--- TO Llo.l..L '<:..' So PI"-l ..... 0. r 

Model 7302, Serial No. 20 and below 
Model 7301, Serial No. 38 and below 
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~! 
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CL 

\. CA- MOU"JTED "-JE-G..A...T1\JE:... 'TO 6OA.R.D 

NOTES: 

REV 

~vtl/'lill A RE.VI~E.D 

.--------------------------...... -----.,.0 IC.-I;IC<l j IC,7_ "",11'\ 14 
B ~oe:~~~ p~ 

R23 R22. R2J 

<:.11 .. 
2 EST 

CI2, Ron 

15 

M<... S 
'2. 

'" 
CI"O ~. 

:r C<P 

enl --1F1!.U;t--~"""'-----\O le.ljlc·A; IC-'_ 1"1"'7 
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RI 
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.... --+---121 TP 
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IQSOQl 
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I !5 
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SHT NO. Dwe; NO. 

III 

~ IG2j"Y~j IC-3, IC-c,j IC~8j 
IC-' -- - PI"-' I,," 

CJ::) Jr C-r ce C9 ClO 

~Ff=';-L, r----I.-------~I~---I ...... --_4II__--~I~--- TO IC2· 1C.-3; \C.-5; 1c-<p,le-B; [ill IC.-'--- PIN 7 

~--------~---------~~~ ~~ 

13 

Model 7302, Serial No. 21 and above 
Model 7301, Serial No. 39 and above 

TO ............ II Sac;,,'T ..... 0'0 •• "'~IIT ..... 1' 

\....~ x.xx± .03 \-,-,-,----='--....t-2.-.• ~..,.., .• O---< :Ptctorial./Schematic 
~ ___ -I x.xxx± .010 1=':-=::'=='::":"::---+~~:':"2......I" 

.... CIo4'"II:D su"""c;... CEG::t 0·15' Clock Generator 
DIGITAL '-

D • Y • Lor M • N T 

COIIIPO""TION 
•• " IIU'" 'IU&" ........ , CAL" 

I I 

DWG. NO. 11792/11793 



~_ 5:~~:; 2 5~-:i· it-e~i-s;~~~~~;:'f"i~':;; . C/4-:==:=-·=r -·;':'N~:;~=~"==-~RC:~:;3~;;~;·~;~~~;=1·~~~'· ,-;'! 
r-~~' __ 1~_? ~ J _2} ___ --- --r- ~:-i{~-~~i--~~~-~-·f~!<O~~:~{~1~~--~-~!--~--~-~--~~-~=-~-~~=---~--J=-==---=~------=~~~~~-=~-=~~~~~~~ ~ ~~----------J-~~---~:-:----1 
--R9-:-Z:i---------- --t- Re-si"stor--- --2~- 4k Ohrns-£SOj;---I /4-W------------------ ---------- -- --------RC07GF242Y-----------~------ -4-! 
-------------- ---------------- --t-- ---- -- ------------------- ------ - -- -- - - - --------- -------- ----------- ------------------ ---- - -- ------- --------- 1 

:iJ~!-~- _____ ~1~~;~:-t;I~t=1~-~~~~;1__:jo/;=_--+~! --~--_-~~_~-~~=~-- ---~=~~=_~=~=_~~~-~¢ ~-~---~~ ~ ~ ~ j-~-=-~~ --~_-- ____ ~ ____ :I 
r--~~~ ___ ~~_~_~:'tO! _______ l_· 9_!.<_g_~_!l1.S±Saz~_J/4 W. _ _ _ _ _ __ _ _ ______________________ RC07GF 1 02J _________ _ _____ .1. J 

{it Z4 .--- =:E~{~~-==t!~~:~~tii~_~j1!_~~ ••. ==-~~... ..' •• ---~~._==~~~.~~~~J}j~~; .• ~~. ' .•. =j.~j 
r!}, 2 __ 1'.!~E~i~:t.:IE:~E _______________________________________ -------- Technitro1 1 ZKHA 4 J 
rP.I';'" 11 l?~od~ ______ ~!21.______________________________ ___________ DDC _______ 5101____________________ __J~ ______ ._ 
DI2 __ ~ene!"...I?!_..~_<:!_~_12 _Y..0l!..#.-_?<7~ _________ ] __ ~ ______________ -----------1-- Motorol<l:____________ 1 N4 742A ___________ ! ______ , 
D13 __ f-~_~ner Diode 6 _Y£!L;;-_S5g ______ Jj~_.Y[ ___ ~---------------- Motoro_~<l: ________ 1 NS23~~ ____________ 1 __ _ 

---------------------.-.--------- .. _ .. __ ..... ---- -". - - ._--._--------- --- - -- ---
Ql,2 Transistor 5201 DDC 5201 2 
~:-------- -------- ------------------------------- - ---- --- ----- --- --------- --

Zl,2 

~::. 6. 7 :~::::~~:~o/~ornpa~a~~~~~~--~-~ ~r~;:~~~~::hil;. ~~i~~~~~~f~:~;T~~-~--··1 
r---~ ... ,,--~------. --~- . ----.-~.--.--,-----~----~--------,- .. - -------.-.---.-.. ---.---- ".-' -.. ---. -.. . - ... ---.-,--,----- -- .----- - --.- .. - ,-- --. --.,.-- .. --------~ .-- -"----.. ~--- .. 

C3, 4, S, 8, 9 Capacitor. 047 uf -20, +80% 16V - Sprague HY 43S i 9 >--__________________________ . ______________________________________________ -. _____ • ___________________ ._______ _________ ___ _ ______________ .. _ - - -------------------l-- ----------------

C10, 13, 16 Capacitor 1 uf ± 10% 3SV CS13BFIOSK _____________ L ____ 3 ___ _ 
~-,----.--. .--~--.-,--,-.-.--.- .. -""'-----~-,--.---.--.----.---.--~"-.*'-.--.. ----.----, --.--... ---.-,.~-,-,-.. ----.,--.--"---- ,--- -.~ .,--.-.-- -~----------.- --- ... ,- -- I 

C11, 12, 14, IS, 1 ,18 Capacitor .01 uf -20. +80% 100V Er ie 80S-000-XSVO 103~ __ : _______ t) __ _ 

C f9~20--- -- --- -- ~i~t~~f:~~;-!;l~~f~~-f~~ ~~-d. --:~~~-4-6~~ d.--.: -. ~~1~-~~::~-- -f Elrne~~i=_-~==~_: DMI 0-_ 3~:~~Q~~:-=~A-s-l(!-q~i!ed _ 1 

-------+--c--o-n-:~~:~.! 'ii·~n-··· ~-==~~'=-.~:.~'~ ~~-~-ilci ··.~==~~~=o.o -iO?~=~051~6.oo~o oil: ·.t:1 
--f------------------- ------------- --------------------------------- -----------------------------------------------------------~---------I 

1--------+--------------------- ------------- -- ----------- -- -- ----------- ----------------------------.------ - -------- ------~-------I I ___ . 

--T~~~':T~ ~~~~~_~~ul 
rUT ;"1 hA·-">-~·~:·803 C _ l 

___ . __ . __ L~. ___ -... -_________ ... _____ ""._._.~ __ . -.. 

DRA.WN TITLE 

FO~~H L'l:,,},'-· 



REV ALTERATION BY DATE 

+18V 

RIO RII o 
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R2 

CI9 

(2 R3 R9 
• 

RI4 • 
-6V 

RI9 1~V\r_"----JVRV2~1 ___ ~R25 + 5V 
+SV 

(7 

SHT 1"'0 DW," NO 

READ AMPLI FIER 
+18v -I2V +5V 

RI8 

-6V + 
R20 R22 

~9 012 
03 CI CI 

RI9 R21 

• 

RI7 

(7 

-6V 

us!;: CZ.O ONLY 
CALLED OUT WI-IEr..J ON PART:':> LlSr 

R20 ~9 R22 o 
DIGITAL. !!Ie 
D ." • L. 0 ~ .. ~ N T 

.. ... ",T,._ ...... 

DWG. NO. 11804/11805 
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11336 

REV ALTERATION 

A. A.DOED R 37 ~ R 3.~ 

RIO 11.13 
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014 

1'111 Ol'!> Oil" 

-v -v 

OUTPUT 

+v 

1132~ 
017 

PI") ell 1'.28 D2.ro W"'IT~ AMPLIFIEP. 

*e20 on 
------------' ----

~ o--t---i 

02S 

E~A~~E t!!~~------J-------------------------------------------------------------===-------------~ IN PUT :I., 13 

I 
I I 

tt.lVU.TU I 
t~PuT <45 \1 5 

I ' I I _1_-
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DIGITAL ~ 
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*REPLACES DWG. NO. 11601 1160 



tiE .... DESCRIPT ON ,.,.ANUf A.~_ TUR£R PARI "'UMBER QUANTITY 

.. - . 
C8 L 10 Capacitor 1 jJof ±20°/c 35 V CS13AFOIOM 2 
C2. 3 Capacitor SI pi ±50/0 SOO V Elmenco DM-IQ-510J 4 
Cl. 4 Caoacitor )SO pf ±50/0 SOO V E'imenco DM-10-1S1J 4 
CS. 6 i Capacitor 390p{ ±S% . SOO V E1menco DM-I0-391J 4 

C9, 11 Capacitor • 01 1-1£ +80o/~-200/0 100 V Erie 80SX5VI03Z 2 

C7 Capacitor • 1 /.If +80- 2Q1o 12V Erie 5655-000 ySF0104M 1 
j 

DI-4. 6-1' 15.18 I 
25- 37, Diode S10l I DDC SI01 63 

D23, 24 Diode IN483 
, 

IN483 .. 
, DS .. 14 Diode .. Zener lN4370A IN4370A 4 

D41 Diode. Zener 1~30l6A IN3016A 1 
D39 Diode HU2hes HMN9502 1 
D19-22 Diode S121 DDe Sill 4 

Connector 51 Pin i Elco. 00-702.2.-051-000-001 I 

Q1, 2·, 3, 10, 12, 1 , ! 

14 Transistor 2N708 2N708 13 
Q4. 11 Transistor 2N3250 2N3250 4 
Q6-9 Transistor 2N2537 2N2S37 8 
Q5 Transistor 2N3135 

, 
2N3135 2 

I 
, 
Transimount Circuit Structures Lab #88000 iz 

i 
I 
I I - -I rJr":"w", OATIE fITL[ 

OIGITA.l. Tc I H.L.W. 9-9-64 'IOl r "'l~r '.!to L~!&'L [U~."""INl.S I -.-- ------ .. -

I C ~4f-' '" f:. o E·V E LOP M E N 1 

+18VD.C. "IRL-l)'T CAf.t.O #11316 

I E.1. M. 'l~.2!.:-_~1:. _. WRIT E AMPLIFIER CORPOR!'l I U ,..... 

AP""'O\,ED ~"I .. , I. ..." I ••. I • . .. .. , ..... 
SCHf ""'''''1 u #11326 R.R.C. 9-21-64 V~ rp,w';~ ~o306 

- - - -
-12 V D.C. I - - - -~-.-

. ...... _ .. - =--

F' ,# 11336 
APt"Rv"I:.U 

P'( TOR''''l 

.. - -
*REPLACES DWG. NO. 11600 , -){ 



ITEM DESCRIPTION MANUFACTURER PART NUMBER QUANTITY 

R16. 26 Resistor 430 ohm :1:5% 1/2 watt RC20GF431J 4 
R4 7. 14. 28. 31 

35 Resistor 1300 ohm ±5% 1/2 watt RC20GFI32J 12 
R3. 10 Resistor 1500 ohm ±5% 1/2 watt RC20GF152J 4 --
RI 13,34 Resistor 1800 ohm ±5% 1/2 watt RC20GF182J 5 
R5. 8. 12. 15. 36 Resistor 2K ±5% 1/2 watt RC20GF202J 9 
RZq 3Z Resistor 2200 ohm ±5% lIz watt RC20GF222J 4 
R17. 27 Resistor 3300 ohm :1:5% 1/2 watt RC20GF33ZJ 4 
R30. 33 Resistor 4700 ohm ±5% 1J2 watt RC20GF472J 4 
R2. 11 Resistor 5100 ohm ±5% 1/2 watt RC20GF512J 4 
R6, 9 Resistor 24K ±5% 1/2 watt RCZOGF243J 4 
RIB 20.22.24 Resistor 250 ohm 2 watt either I Sprague 240E2515 8 --

lor Ward Leonard TYPE 2X 
_.. . -

R21.23 Resistor 3K :1:5% 1/2 watt RC20GF302J 4 
R19.25 Resistor 5.1 ohm :1:50/0 1/2 watt RC20GF5RIJ 4 

TI Transformer Technitrol lZPHA 2 -
C. 10 O. D. x .046 1. D. x .015 thk) Washer. Teflon JOb __ .c ____ 

.. -

-

-

--
-

DRAWN DATE TITLE 

DIGITAL' VOLTAGES DETAIL DRAWINGS H.L.W 9-9-64 
CHECKED DEVELOPM~NT 

+l8V D.C. CIRCUIT CARD #11316 E.1. M. 9-21-64 W RITE AMPLIFIER 
CORPORATION 

#11326 
APPROVED 7'!141 E:AOS AVI[PlfUI[ • I." JOI..I.". CAL"O"''''. 

SCHEMATIC R. R. C. 9-21-64 SHT~NO·I DRAWINIi NO. *11306· F 
-12 V D.C. #11336 APPROVED 

PICTORIA.L 

---:--
*REPLACES DWG. NO. 11600 FORM 006 



I .......... -..... -_.--
I _ 

------ -----4 

:~:)~&_. ;:~~~--~~-_ .. ~=--.•. ~~?t~~~.~~.i3_[~~L~ _ .--;~_~~~~~:;1;2J~~~j_ .•. ~~:--1 
__ !-._~~~_-_~ _____ . -f __ !!l!~Krated_Circ_~i.!_-=-_9~~? _2 i~~ut Nor _Gat_e ___ . ____ . __ I?.!?_q___ _ ____ S15} __________ --J ____ ._-_~~~~~ 

I. ~.b...l. ... ~__ Int~~~~~e~SE~~ _ -_~U_~d.~ i~~':::.~a~~~a~e~~~=:-__ ~~=_-~-~_=-=__=~l-~~-=-~:~=± ~:!_:-. 
Dl ___ Diode. Zener 5. IV, 1 W,±5% \Motorola.. . IN4733A . I -----1-.. ------==~~-=-~~~--- -=~.~~~'---.=-'~~.~-=-=:=-==----'--'------~====i=~=--~-=-~ .----------4----
Q 1 ______ --t __ Tr_a_ns_i_s_to_r __ . . ______ ._. _______ ==-=-~ ___ = ___ =-.. :~.~-~ -~=~-~~~_~~~·_.2~}~if-------:r~~-)E~~= 
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ITEM DESCRIPTION MANUFACTURER .. ART NUMBER Q\JA"TITY 

Rl, R3, R7 Resistor ZK l/Z W 5% RCZOGF202.J 3 
RZ Resistor 4.7K l/Z W 5% RGZOGFA1~.J 1 
R4, R5 Resistor ZZO Ohms 7W Soraaue 244E 2215 2 
R6 Resistor 5K 5W Soraaue 243E50Z5 1 
R8 600 Ohms 7W - Z44E 6015 Resistor Soraaue 1 

r-----
D1 Thru DIZ Diode 600v PlY lA IN4385 ~~ 

D13 Diode 4-1ayer, 8-12v SI-20 1 

Q3 Silicon Controlled Rectifier SZ05 1 
Ql, QZ Silicon Controlled Rectifier SZ08 Z 

r-----
Transistor Pad Milton Ross 10197 3 -

Terminal Cambion 1245-2 9 
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ITEM DESCRIPTION MANUFACTURER PART NUMBER QUANTITY 
-- .- - . 

RI, RZ Resistor 1. SK :5% 172 watt RC20GF152J 2 
IK :5% 172 watt 

~ ~-----.-~ 

R3-RIO Resistor RC20GFI02J 8 
- -----
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QI-Q8 Transistor Fairchild EN3502 8 
._. 
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