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To receive these bulletins, 
send us the following information: 

Owner's Name 
Owner's Address 

Model No. 
Serial No. 

Date of Purchase 

Dealer's Name 
Dealer's Address 

In the United States send to: 

AMPEX CORPORATION 
Audio-Video Systems Division 

Technical Support Group 
401 Broadway, Mail Stop 3-46 

Redwood City, California 94063 

Outside United States send to: 

YOUR NEAREST SALES COMPANY 

(Addresses on rear of this page) 

Technical (maintenance) training on this and other Ampex video, audio, disc and 
instrumentation products is offered on a scheduled basis at Corporate Headquarters 
in Redwood City, California, and at Headquarters European Area in Reading, 
England. For further information regarding this training, please contact your local 
Ampex Sales Office. 
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SAFETY AND FIRST AID 
SUGGESTIONS 

Regardless of how well electrical equipment is 
designed, personnel can be exposed to 
dangerous electrical shock when protective 
covers are removed for maintenance or other 
activities. Therefore, it is incumbent on the 
user to see that all safety regulations are 
consistently observed and that each individual 
assigned to the equipment has a clear 
understanding of first aid related to electrical 
hazards. 

In addition, the following safety practices 
must be followed: 

1 Do not attempt to adjust unprotected 
circuit controls or to dress leads with 
power on. 

2 Do not touch heavily loaded or overheated 
components without precaution to avoid 
burns. 

3 Do not assume that all danger of electrical 
shock is removed when power is off. 
Charged capacitors can retain dangerous 
voltages for a long time after power is 
removed. These capacitors should be 
discharged through a suitable resistor 
before any circuit points are touched. 

4 Always avoid placing parts of the body in 
series between ground and circuit points. 

5 Remember that some semiconductor cases 
and solid-state circuits carry high voltages. 

6 Don't take chances. Be fully trained. 
Ampex equipment should be operated and 
maintained by fully qualified personnel. 

If someone seems unable to free himself while 
receiving an electrical shock, tum power off 
before attempting to render aid. A muscular 
spasm or unconsciousness can make a victim 
unable to free himself from the electrical 
power. 

WARNING 

DO NOT TOUCH VICTIM OR HIS 
CLOTHING BEFORE POWER IS RE­
MOVED OR YOU MAY ALSO 
BECOME A SHOCK VICTIM. 

If power cannot be removed immediately, very 
carefully loop a length of dry nonconducting 
material (such as rope, insulating material, or 
clothing) around the victim and pull him free 
of the power. Carefully avoid touching him or 
his clothing until free of power. Immediately 
start the appropriate first aid procedures. 
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GOOD PRACTICES 

In maintaining the equipment covered in this manual, please keep in mind the 
following standard good practices: 

vi 

1 When connecting any instrument (oscilloscope, waveform monitor, etc.) to a 
high-frequency output, use the appropriate termination resistor at the input 
of the instrument, unless the instrument is terminated internally. 

2 When inserting or removing printed wiring assemblies (PW As), cable 
connectors, or fuses, always turn off power to the affected portion of the 
equipment. After power is removed, allow sufficient time for the power 
supplies to bleed down before reinserting PW As. 

3 When troubleshooting, remember that FETs and other metal-oxide­
semiconductor (MOS) devices may appear defective because of leakage 
between traces or component leads on the printed wiring board. Clean the 
printed wiring board and recheck the MOS device before assuming it is 
defective. 

4 When replacing MOS devices, follow standard practices to avoid damage 
caused by static charges and soldering. 

5 When removing components from PW As (particularly ICs), use care to avoid 
damaging PW A traces. 
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SECTION 1 

GENERAL INFDRIVIATIDN 

1-1 SCOPE OF THE MANUAL 

ADD 

This manual provides information to facilitate installation and maintenance of the 
Concentrator, Ampex Part No. 1464600. This unit is an accessory for, and is 
installed in, the Ampex Digital Optics (ADO) System. To avoid confusion, 
descriptions in this manual assume a four-channel concentrator connected to a 
system containing eight control units, four signal systems, and two hub boxes. (The 
Hub Box Assembly, Ampex Part No. 1464405, is also an ADO accessory.) 
Application of this information to other system configurations is always obvious. 

1-2 PURPOSE OF THE EQUIPMENT 

The purpose of the concentrator is to improve the quality of video effects produced 
by the system, to make them easier to produce, and to relieve the burden of work 
on the switcher. 

1-3 CAPABILITIES 

The concentrator makes possible something known as video channel combines. 
Combines consist of two to four channels combined in such a way as to make 
scenes in the various channels appear to be one behind the other. For example, 
Figure 1-1 illustrates a combine with scene Bin front followed by scene A, which is 
followed by scene D. This combine appears over a gray background. The 
concentrator can supply a background of any color desired. 

Figure 1-1. Combine Example 

Ampex 1809633-01 1-1 
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Channels in a combine can have various degrees of transparency. This allows scenes 
in back of others to partially show through, as is the case in Figure 1-1 which 
illustrates channels A and D showing through channel B. Channels can also be 
dimmed if desired. Changes in transparency and dimness of channels, like changes 
in priority, can be programmed to occur automatically. 

Because timing differences between video channels are completely eliminated, 
·combines produced by the concentrator come together perfectly. The concentrator 
can do soft edge keying when provided with a soft key from the signal system. 

The concentrator can also produce two independent combines simultaneously. Of 
course, they must be controlled from two different control units and must use 
different video channels. 

1-4 FUNCTIONAL DESCRIPTION 

A concentrator, connected to an ADO system, receives digital video from channel 
A, B, C, and D signal systems. (See Figure 1-2.) The video is processed to produce 
combines and the processed video is returned to one or more of the signal systems 
supplying a video input for the combine. A combine can be programmed from any 
one of the eight control units and can use any combination of video inputs from 
channels A through D. Program data that defines a combine to be produced is fed 
to the concentrator from a control unit via a hub box. A remote terminal should be 
connected to the concentrator for diagnostic purposes. 

1-.5 PHYSICAL DESCRIPTION 

The concentrator chassis contains power supplies, cooling fans, and a section for 
PW As. (See Figures 1-3, 1-4, and 1-5.) The +5 volt and -5 volt supplies are for TTL 
and ECL circuits, respectively. The PW A section is accessed by a separate hinged 
panel. All connections to the concentrator chassis are made by connectors located 
at the rear of the unit. 

1-6 STANDARD AND OPTIONAL EQUIPMENT 

A standard concentrator contains the basic assembly, Ampex Part No. 1464402, a 
line voltage kit, and a two-channel kit. The line voltage kit may be either a 120-

. Vac kit or a 230-Vac kit. These are Ampex Part Numbers 1464407 and 1464408, 
respectively. Two-channel kits are available for NTSC/PAL-M and PAL-I 
applications. The two-channel NTSC/PAL-M kit is Ampex Part Number 1464409. 
The two-channel kit for PAL applications is Ampex Part Number 1464410. 

Optional kits are available to convert standard concentrators to four-channel units. 
There are two such kits, one for NTSC/PAL-M and one for PAL applications. They 
are Ampex Part Numbers 1464403 and 1464557, respectively. 

1-7 SPECIFICATIONS 

Specifications for the concentrator are listed in Table 1-1. Ampex reserves the 
right to make product and specification changes at any time without notice. 

1-2 Ampex 1809633-01 
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Figure 1-2. 
Concentrator Interconnection Diagram 
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PWA 1 THROUGH 11 

Figure 1-.3. Concentrator-Front View 

POWER FILTER - 5V SUPPLY - 5V FUSE 

16486-4 

Figure 1-4. Concentrator-Rear View 
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+5V SUPPLY 

Size: 

Weight: 

Power requirements: 

Ampex 1809633-01 

ADD 

16535-3 

Figure 1-5. Concentrator Rear Door 

Table 1-1. Specifications 

22-3/4 in. x 19 in. x 22 in. (578 mm x 483 mm x 560 mm) 

151 lb (68 kg) 

Power requirements will vary depending on the options. The 
current will not exceed 30A at 120 Vac or 15A at 230 Vac in any 
case. 
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SECTION 2 

INSTALLATION 

This section provides information for unpacking, inspecting, mounting, and inter­
connection of the concentrator. 

2-1 UNPACKING 

The concentrator is shipped from the factory in a specially constructed packing 
case. Caution should be exercised in unpacking to prevent damage to cabinet finish 
or associated parts. Check contents of the packing case and check packing 
materials for accessory items. Check all items against the packing list to ensure 
shipment is complete. Carefully examine the contents for damage that may have 
occurred during shipment. Notify the carrier and the Ampex representative of any 
shortage or damages. If it is anticipated that equipment will be moved or 
reshipped, retain all shipping containers and packing materials. 

2-2 INSTALLATION SITE 

The area chosen for the concentrator should be adequately ventilated and 
relatively dust free. Cooling air is drawn into the front of the concentrator and is 
discharged at the rear. The concentrator should not be close to any strong 
electromagnetic fields. Common sources of interference include fluctuating loads 
on nearby high-current lines, fluorescent lighting, heavy duty transformers, 
elevator motors, and radio, television, and amateur radio transmitting equipment. 

2-.3 RACK-MOUNTING INSTRUCTIONS 

WARNING 

BECAUSE OF THE WEIGHT OF THE CONCENTRATOR CHASSIS, 
TWO OR MORE PERSONS ARE NEEDED TO LIFT THE UNIT INTO 
PLACE IN THE RACK. FOR CONVENIENCE WHILE INST ALLING 
THE RACK-MOUNTING SCREWS, USE A BLANK PANEL OR 
OTHER SUPPORT FOR THE UNIT. 

The concentrator chassis is designed to mount in a standard 19-in. (483 mm) rack 
and occupy 22.75 inches (578 mm) of vertical rack space. For concentrator chassis 
dimensions, refer to Figure 2-1. Allow adequate space behind the unit for cable 
connection, air flow, and servicing. 

Mount the unit into a rack as follows: 

STEP 1 With the two doors closed, remove the two screws (A) that hold the grill 
to the bottom front of cabin~t. (See Figure 2-2.) 
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f 
20.375 IN. 
(51.8 cm) 

t 
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(38.4 cm) 

13.375 IN. 
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• 7.625 IN. 
(19.4 cm) 

22.00 IN. 
(55.9 cni) 

17.00 IN. ____., 
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,.. 

,.. 

-~---''--(~-:~~~~~-.)~I ~~-'-----------1-9-.0-0-IN-.-----------------~~.:, 
(48.2 cm) 

0.86 IN. 
(2.2 cm) 

Figure 2-1. Concentrator Chassis Dimensions 

---

22;75 IN. 
(57 .8 cm) 

STEP 2 Remove the two screws (B) that hold each of the two grill mounting 
clips. 

Note 

It is necessary to remove handles from sides of cabinet before 
mounting unit into rack (four screws each handle). 

STEP 3 Place unit into the 19-in. rack and secure with four screws (B). 

STEP 4 Turn latches (C) counterclockwise to release top door. Open door and 
install two mounting screws, one each side. Close and secure door. 

STEP 5 Turn latches (D) counterclockwise to release bottom door. Open door and 
install six mounting screws, three each side. Close and secure door. 
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STEP 6 Loosen bottom four screws and install the slotted grill mounting clips. 
Tighten screws. 

STEP 7 Reinstall grill (two screws). 

2-4 POWER AND SIGNAL CONNECTIONS 

All connections to and from the concentrator are made to connectors at the rear of 
the chassis. (See Figure 2-3.) These connectors and their functions are listed in 
Table 2-1. 
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Connector 

HPROCA) 
HPROCB 
HPROCC 
HPROCD 

D/AA) DIAB 
D/AC 
D/AD 

CPO ' 
CPI 
CP2 
CP3 > 
CP4 
CP5 
CP6 
CP7 J 

CP0-3 

CP4-7 

2-4 

16535-1 

Figure 2-3. Concentrator Connectors 

Table 2-1. Functions of Chassis Connectors 

Function 

Digital video from channels A through D 

Digital video to channels A through D 

Digital control data from control units 0 through 7 

Digital control data from control units 0 through 3 via the hub box 

Digital control data from control units 4 through 7 via the hub box 

(Continued next page) 
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Table 2-1. Functions of Chassis Connectors (Continued) 

Connector Function 

SWITCH 422 Not used in this application 

SWITCH 232 Not used in this application 

MAINT Diagnostic routines from remote terminal 
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SECTION 3 

THEORY OF OPERATION 

3-1 INTRODUCTION 

Note 

Before reading Section 3, refer to paragraphs 1-3 and 1-4 for a 
description of capabilities and functions of the concentrator. 

This section describes processing of digital video signals received from signal 
systems in the ADO format. An ADO channel contains seventeen digital lines 
designated YO through Y7, 9THBIT, and CKO through CK7. For convenience, a brief 
description of these signals is presented here: 

• The YO through Y7 lines represent luminance strength as a binary number. 
The most significant bit, carried by line Y7, is the sign bit with 0 and 1 
representing positive and negative signs, respectively. The highest value the 
bits can represent is 01111111, which is equivalent to +127 to the base 10. 
The lowest value is 10000000, which in twos complement form is equivalent 
to -128. 

• The 9THBIT line is used in two different ways. During sync pulses it is used 
to double the dynamic range of the luminance signal so that synchronizing 
waveforms can be generated by the same digital-to-analog converter that 
produces picture luminance. At certain other times it is used to carry serial 
digital control data from the signal system to the concentrator. 

• The CKO through CK 7 lines alternately carry chrominance and key data. 
Key data is used in the ADO form at to define the tr ansparence of a channel 
as an inverse function. (The higher the value of the key number, the less 
transparent the channel.) Chrominance and key strength are represented as 
binary numbers with values from -128 to +127 in the same manner as 
luminance strength. When the key number is at its minimum value, -128, the 
channel is completely transparent. The highest number, + 127, represents a 
completely opaque channel. 

3-2 GENERAL 
Video channel combines are produced in the concentrator by processing binary 
numbers representing picture elements. Channels to be combined are first 
synchronized so that binary numbers representing corresponding picture elements 
in different channels arrive at processing logic in the concentrator during the same 
cycle of processing clocks. Numbers representing corresponding picture elements 
are combined to produce new numbers to represent corresponding picture elements 
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in combined video. Numbers are combined by taking a percentage of each and 
adding the products. Total percentages taken for all numbers comes to 100%. This 
100% includes the percentage of background that is summed. The process of 
reducing numbers to some percentage of their original value is referred to in this 
section as cutting. 

3-.3 SYNCHRONIZING VIDEO CHANNELS 

Synchronization (with each other) of the video channels in a combine is necessary 
even though all video channels are generated in synchronization with a master 
reference. This is so because delays in cables and equipment cause small timing 
differences to accumulate. When a combine is made, the control unit operator 
selects one video channel as a reference. The concentrator then synchronizes other 
video channels in the combine with reference video. 

Video channels in a combine are synchronized with reference video in the 1/0 
PWAs. Digital video from channels A, B, C, and D is fed to 1/0 PWAs in slots 1, 2, 
3, and 4, respectively. (See Figure 3-l.) Along with each video channel is a LINE 
REF signal which defines the timing for that channel. Timing signals derived from 
the LINE REF signals are fed from each 1/0 PW A to the clock PW A. The timing 
signals from the reference channel are refined and returned to the 1/0 PW As for all 
channels in the combine. The 1/0 PWAs then synchronize their video outputs with 
these timing signals. The LINE REF signal for each channel is a direct result of the 
output video reference signal applied to each channel. 

3-lf. CUTTING 

The amount that a number, representing a picture element from a channel, is cut 
depends to a large degree on the key of the channel at that picture element. For 
example, in Figure 1-1 point 1 is on the background. The numbers from all three 
channels will be cut to 0% for this point since the key will be the minim um value of 
10000000. At point 2, 100% of the channel A number will be added to 0% of the 
channel B and D numbers. At point 3, the channel B number will be cut slightly and 
the channel A and D numbers will be cut to 0%. If a key of 01011111 is assumed for 
channel B, the channel B number will be cut to 87.5% at point 3. 

The position of the channel, in the front to back sequence of channels in a combine, 
also affects how a number is cut. This is referred to as the priority of the channel. 
For example, in Figure 1-1 channel B has the highest priority, channel A is second, 
and channel D has the lowest priority. The channel D number at point 4 is cut to 
0% since it has a lower priority than channel A, which is completely opaque with a 
key of 01111111 at this point. The channel A number at point 5 is cut to 12.5% 
since it has a lower priority than channel B, which has a key of 01011111 at this 
point. 

Cutting is accomplished by first processing key data according to priority and then 
multiplying bytes of processed key data by bytes of corresponding luminance and 
chrominance data. Binary numbers representing key are first converted to binary 
fractions to make them compatible with ICs that perform the arithmetic functions. 
In the binary fraction notation, the maximum value of a number is one, written as 
1.0000000, and the minimum value is zero, written as 0.0000000. 
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Figure 3-1. 
Concentrator Block Diagram 
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Key data received with chrominance in video channels A through· D is 
demultiplexed by the I/O PWAs and fed to Keyer PWAs. (Refer to Figure 3-1.) 
Keyer PW As convert the key data to the binary fraction form. The Combi11er 
Computer PW A sends control data to Keyer PW As, thereby defining the priority of 
channels for each of two combines. The key input for each channel is then 
converted to a processed key output, reflecting its priority in a combine. The 
processed key for each channel is fed to a Cutter PW A which also receives 
luminance and chrominance data for the channel. Luminance and chrominance 
bytes are multiplied by the corresponding key bytes to produce cut video outputs. 

In addition to processing key data for each channel, the Keyer PWAs also produce 
two background video signals. One of these is available for each of the two 
combines which can be produced simultaneously. A key signal is produced for each 
background to cut areas in the raster covered by channel video inputs. The 
background video and key signals are fed to a Cutter PW A in slot 6 which cuts 
these video signals. 

3-5 ADDING 

Cut video data is added by the Adder PWA in slot 8. This PWA contains circuitry 
for performing two adding operations simultaneously. Any combination of inputs 
can be fed to either adder section. The outputs of either adder section can be fed 
to any of the four channel outputs. 

A video combine from the Adder PW A is fed to the same I/O PW As that provided 
video for the combine. The control unit operator can select signal systems that are 
to receive the combined video. Gating in I/O PWAs is provided to select combined 
video from the Adder PWA to feed back to the analog section of the signal system. 
Gating may also select the input from the digital section of the signal system to 
feed back to the analog section. In this case, the video is first synchronized with 
the combined video. 

Gating into and out of the adder sections, and gating in the I/O PW As that select 
video to feed to signal systems, is controlled by data from the Combiner Computer 
PWA. 

3-6 1/0 PWA 

An I/O PW A provides an interface between one signal system and the concentrator. 
There are four slots in the concentrator for these boards, enabling the concentrator 
to be connected to up to four signal systems at a time. A board receives a digital 
video signal from the digital chassis of the associated signal system. The video 
signal is received in the ADO format. It is delayed by the board to bring it into 
synchronization with other video signals in the same combine. (Although all video 
signals are generated in sync with the house master reference, delays in equipment 
and cables cause small differences in timing to accumulate. These differences are 
eliminated by this synchronizing function.) The synchronized video signal is then 
reformatted for processing by other types of concentrator boards. When processing 
by other boards is complete, the video signal is returned to the I/O board. It is then 
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restored to the ADO format and fed to the analog chassis of the associated signal 
system. Delays produced by processing, after initial synchronization, are the same 
for all video signals in the same combine. Consequently, outputs of a combine to 
analog chassis are synchronized with each other. 

Under some ADO system operating conditions, the video signal received by an 1/0 
board from a signal system is not processed by other concentrator boards. In this 
case, the video signal is looped through the 1/0 board to become the output back to 
the signal system. A video signal that is looped through may be synchronized with 
its own LINE REF signal or it may be synchronized with video signals in other 1/0 
boards, as already mentioned. Then it is delayed, to compensate for the time used 
to further process the other video signals, and fed to the analog chassis in 
synchronization with them. 

In addition to the video processing functions of the 1/0 board, the board also stores 
control data received from the signal system. The data is stored in a RAM in the 
1/0 board which is accessible to the Combiner Computer PWA. 

3-7 Synchronization of Digital Video Inputs 
Input video signals on 1/0 boards are synchronized with each other by delaying 
them an appropriate amount of time. One video input which has been selected as 
the reference is delayed a fixed amount. Video signals that are leading the 
reference are delayed more and lagging signals are delayed less, as necessary, to 
bring them into synchronization with the reference. Video signals are delayed by 
storing each byte of video data into a memory as it is received and then reading it 
out a short time later. Each 1/0 board contains a memory for this purpose. The 
memory on the board receiving the reference video alternates between read and 
write cycles. As each byte is received it is loaded into memory following a fixed 
sequence of addresses. After each loading, a byte which was stored a short time 
previously is read out. Read addresses follow the same sequence as write addresses 
but the read sequence trails the write sequence by a fixed number of write/read 
cycles. The delay produced by this storage scheme equals the number of cycles by 
which a read address trails the previous write address times the byte period. 

The amount of delay required to synchronize other video signals with the reference 
video signal is achieved by the method of memory addressing. The address 
generated to store each byte, as it is received, is established by the location of the 
corresponding picture element in a frame. Addresses generated to read bytes from 
the delay memory are in step with read addresses generated on the 1/0 board 
receiving the reference video. Consequently, corresponding bytes in different video 
channels may be stored at different times but they are read out together. 

Input video data is stored in the YCK RAM and the 9THBIT RAM to produce a 
delay. (See Figure 3-2.) The data is received by an 1/0 board on 17 parallel lines. 
Luminance lines YO through Y7, 9THBIT, and lines which carry chrominance and 
key data, CK 0 through CK 7, are fed to the input register. Bytes are clocked into 
this register by the DATACLK signal. This is a byte-time clock which is derived 
from input video clock ICLK by the arbitrator. Outputs of the input register are 
written into the YCK RAM or the 9THBIT RAM in the case of the 9THBIT signal by 
WRITE pulses. The arbitrator guarantees there is a write pulse for every byte of 
data. 
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Data carried on the 9THBIT line is not affected by video processing, which 
produces combines. Consequently, this line is always looped through the 1/0 board 
and fed back to the signal system with the processed version of the Y and CK data 
with which it was received. The 9THBIT data is stored in a separate RAM because 
this data is delayed longer than data stored in the YCK RAM. The additional delay 
compensates for time used to process Y and CK data. Control data carried on the 
9THBIT line goes directly to the 9THBIT decode logic and is not affected by the 
delay. 

3-8 Write Addresses 

Write addresses are produced by the write address counter. This counter is preset 
to the highest address in use by the ECL INPUT PRESET pulse. (The highest 
address in use is NTSC/PAL-dependent.) The preset pulse is detected during the 
same picture element in each frame. After the preset the counter is decremented, 
at the byte rate, by the ICLK clock. After decrementing to zero, the counter 
presets to the highest address in use on the next ICLK pulse and then continues 
decrementing and presetting in this manner. When another preset pulse is detected 
in the next frame, it should find the counter at the preset address. Since write 
counters on all 1/0 boards are preset at the same picture element in their 
respective video inputs, corresponding picture elements are stored in the same 
addresses on all boards. 

The ECL INPUT PRESET pulse is detected in control data received on the 9THBIT 
line. This line is fed to the 9THBIT decode logic which detects the pulse and 
produces the TTL INPUT PRESET pulse. This pulse is converted from TTL to ECL 
by the board clocks and control generator to produce the ECL INPUT PRESET 
pulse. 

The preset number comes from the combiner computer. It is the same on all 1/0 
boards. It is fed from the computer to the MCHBUS interface on the DO through D7 
lines. It is stored in a MCHBUS interface register selected by the AO-A7 lines. The 
register output is fed to the write address register on the LO through L7 lines. 

Write addresses from the write address counter are fed to the YCK address 
generator and the 9THBIT address generator on the WO through W7 lines. When the 
state of the Rfif signal to these address generators indicates a write cycle, the 
address is gated through. It is fed from the YCK address generator to the YCK 
RAM on the JO through J7 lines and from the 9THBIT address generator to the 
9THBIT RAM on the NO through N7 lines. 

3-9 Read Addresses 

YCK RAM and 9THBIT RAM read addresses on 1/0 boards are synchronized with 
their counterparts oh all other 1/0 boards. Read addresses for the YCK RAM and 
9THBIT RAM are produced by the YCK address generator and the 9THBIT address 
generator, respectively. All read addresses on all I/O boards are preset at the same 
time, near the beginning of a frame, by the OUTPUT PRESET pulse. The YCK 
RAM addresses are preset to a number on the EO through E7 lines and the 9THBIT 
RAM addresses are preset to a number on the BO through 87 lines. The EO through 
E7 numbers are the same on all boards as are the BO through 87 numbers. After 
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preset by the OUTPUT PRESET pulse, the addresses are decremented in step with 
read addresses on other boards by the OCLK clock. After decrementing to zero, 
read addresses are preset to the highest address in use. This is the same number 
used to preset the write address counter and is fed to the address generators on the 
LO through L7 lines. After the preset, read addresses continue to decrement and 
recycle in the same manner as write addresses. 

The OUTPUT PRESET pulse is generated by the board clocks and control 
generator. This pulse is derived from X3 IN and HPHASE IN signals from the clock 
PWA. X3 IN and HPHASE IN signals in turn are derived from the LINE REF signal 
fed to the 1/0 board receiving reference video. The LINE REF signal to an 1/0 
Board is a composite sync from the analog chassis of the associated signal system. 
It is fed to the H phase lock loop. The loop generates X3 OUT and HPHASE OUT 
signals which are phase locked to the LINE REF input. These signals are fed to the 
Clock PW A. The Clock PW A selects X3 OUT and HPHASE OUT signals from the 1/0 
board receiving the reference video and gates them back to all 1/0 boards. Since all 
boards generate the OUTPUT PRESET pulse from the same inputs, this pulse 
occurs simultaneously on all boards. 

When the OUTPUT PRESET pulse occurs, the reference video signal is always at 
the same picture element. Consequently, the reference video write address is 
always the same at this time. The value of the EO through E7 number is selected to 
make the read addresses for reference video trail write addresses for reference 
video by the desired number of write/read cycles. The value of the BO through B7 
number is selected to trail the EO through E7 number as required to compensate for 
video processing time in the concentrator. This causes 9THBIT RAM outputs to be 
in step with processed video bytes fed back to the signal system. 

Preset numbers come from the Combiner Computer PW A. The EO through E 7 
number is fed to the MCHBUS interface on the D8 through 015 lines. DO through 
D7 lines carry the BO through B 7 number to the interface. These numbers are 
stored in registers in the interface which are selected by address lines AO through 
A7. 

The OCLK clock, which decrements read addresses, is produced by the board clocks 
and control generator. This signal, like the OUTPUT PRESET signal, is derived 
from the X3 IN and HPHASE IN signals, making it synchronous with its counterpart 
on all 1/0 boards. 

Read addresses are fed to the YCK RAM on the JO through J7 lines and to the 
9THBIT RAM on the NO through N7 lines when the state of the R/W signal 
indicates a read cycle. 

3-10 Complete Synchronization of Digital Video 

Video data loaded into the YCK RAM output register is synchronized with video in 
this register on other 1/0 boards to within one byte time. Complete synchronization 
is not achieved at this time because timing of the READ CLK signal on different 
1/0 boards varies to accommodate the asynchronous nature of input video data. 
Data in the YCK RAM output register is clocked into the YCK sync register by the 
OCLK clock, which has the same timing on all 1/0 boards, to achieve complete 
synchronization. 
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3-11 Concentrator Formatting 

The concentrator formatting logic converts outputs of the YCK sync register into 
the format used in the concentrator. Outputs of the YCK sync register consist of 
serial bytes of luminance data on the YO through Y7 lines and serial bytes of 
alternating key and chrominance data on the CKO through CK7 lines. The byte 
period in each case is 75 nanoseconds. (See Figure 3-3.) This is converted by the 
concentrator formatting logic into two sets of eight lines with one set carrying 
luminance and chrominance data and the other set carrying key data. Lines 
carrying luminance and chrominance, YYCO through YYC7, have a byte period of 
50 nanoseconds. They carry two bytes of luminance followed by one of chrominance 
during three-byte periods. The lines carrying key data, KO through K7, have a byte 
period of 150 nanoseconds. As can be seen from the diagram, two bytes of 
luminance, one of chrominance, and one of key are received and fed out of the 
concentrator formatting logic during 150 nanosecond periods. The time when a 
chrominance byte is on the CK 0 through CK 7 lines is identified by the SEL­
CHR OMA line to the formatting logic. 

3-12 Compensating Delay for Key Processing 

The YYC output of the concentrator format logic is delayed to compensate for 
time used in processing key data in the concentrator. This delay is produced by the 
YYC delay logic. The logic also converts ECL inputs to TTL outputs. ECL X 1.5 
clocks data into the logic. The SDO through SD7 input is a binary number specifying 
the number of periods of the ECL X 1.5 clock the delay will last. The TTL X 1.5 
clocks TTL data out. 

3-13 ADO Formatting 

ADO formatting converts digital video returning from other parts of the 
concentrator back into the ADO format. This process is the reverse of that 
performed by the concentrator formatting logic. 

ADO LUMI-
NANCE BYTES Ya Yb Ye Yd Ye Yf Yg Yh 

~ ~; .. , 
ADO CHROMINANCE I AND KEY BYTES Ca I Ka Cb Kb Cc Kc Cd Kd 

CONCENTRATOR LUMI-
NANCE AND CHROMI- Ya Yb Cb Ye Yd Cc Ye Yf Cd Yg Yh 
NANCE BYTES 

1~1~~ 
CONCENTRATOR I Ka KEY BYTES Kb Kc 

,...___ 150 ______.., 

ns 

Figure 3-3. ADO and Concentrator Digital Data Formats 
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The key select buffers select the K 110 through K 117 or K2IO through K217 inputs to 
feed to the ADO formatting logic depending on the state of SELKEY 1 and 
SELKEY2 signals. Selected key data is fed to the logic on lines KO through K7. 

The ADO formatting logic receives luminance and chrominance data on MDIO 
through MDI7 lines in the same format as the output of the concentrator 
formatting logic on YYCO through YYC7 lines. The ADO formatting logic produces 
luminance outputs from MDI inputs. Luminance outputs are put on the YO through 
Y7 output lines. 

Key and chrominance outputs are put on the CKO through CK7 lines by combining 
key data received on the KO through K7 lines with chrominance data received on 
the MDIO through MDI7 lines. Timing to select from the key or chrominance source 
for the CK output is provided by the SELKEY input to the ADO formatting logic. 

Outputs of the ADO formatting logic are tri-state. They are enabled by an inactive 
state of the LOOPTHRU signal except when video data is being looped through the 
I/O board. When these outputs are enabled they are converted from TTL to ECL by 
the TTL to ECL drivers. The outputs of the drivers are then fed to the analog 
chassis of the associated signal system • 

.3-14 Video Loopthrough Function 

Video that is looped through the l/O board is delayed by the loopthrough delay logic 
and then fed to the analog chassis of the signal system through the TTL to ECL 
drivers. The delay is to compensate for delays that occur in video data that is 
processed by the concentrator. The LDO through LD7 input to the delay is a binary 
number specifying the number of periods of the TTLOCLK clock that the delay is 
to last. Inputs to the logic are ECL. They are converted to TTL for internal use. 
Outputs of the logic are tri-state TTL. They are enabled by an active state of the 
LOOPTHRU signal when this function is used. 

3-1.5 Input Register 

This register receives data from the digital chassis of a signal system. It contains 
ECL receivers IA, lB, IC, ID, 2D and registers 2A, 2B, and 2C. (See sheet 2 of the 
I/O schematic in Section 5.) Inputs to the registers are clocked in on positive-going 
transitions of the DAT ACLK signal to pin 9. 

The top eight lines, fed to pins 6, 7, IO, 5, 11, and 12 of IC 2A and to pins 6 and 7 
of IC 2B, are luminance lines. These lines are in the order of increasing 
significance from top to bottom. The next eight lines are chrominance/key lines. 
These lines are also in the order of increasing significance from top to bottom. The 
input to pin 12 of IC 2C is the 9THBIT line • 

.3-16 YCK RAM 

This RAM delays data to synchronize it with data received by other I/O boards. It 
contains ICs 6A, 4A, 4B, and 4C. Each of these ICs is a 256 X 4 ECL RAM. The JO 
through J7 inputs are address lines. Contents of a selected address appear at pins 2, 
4, 21, and 23. When the WRITE signal is strobed low, inputs at pins 6, 7, 18, and 19 
are loaded into the RAM at the selected address. 
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3-17 9THBIT RAM 

This RAM delays 9THBIT data to synchronize it with data received by other 1/0 
boards and to compensate for video processing time in the concentrator. It contains 
IC 7C. Addresses are fed to this RAM on the NO through N7 lines. These addresses 
are the same as JO through J7 addresses during write operations. However, they 
trail JO through J7 address by a fixed number of read/write cycles during read 
operations. 

3-18 YCK RAM OUtput Register 

This register contains I Cs 7 A, 5P, and 3D. Each of these I Cs contains six D flip­
flops triggered by a common clock to pin 9. Outputs of the YAC RAM and the 
9THBIT RAM are loaded into this register by a high transition of the READCLK 
signal. 

3-19 YCK Sync Register 

This register contains ICs 7D 5D, and 4D. Each of these ICs contains six D flip­
flops triggered by a common clock to pin 9. Outputs of the YCK RAM output 
register are loaded into this register by a high transition of the OCLK signal. 

3-20 Concentrator Formatting Logic 

This logic receives digital data in the ADO format and converts it to the format 
used in the concentrator. The logic contains ICs 6D, 5D, 5E, 4E, 2E, 3E, and IE. 
(See sheet 3.) 

The YYC 1 through YYC7 signals are produced by 6D, 5D, 5E, and 4E. ICs 6D and 
5D contain six D flip-flops triggered by a common clock to pin 9. (Only two of the 
flip-flops in 5D are used in this logic.) The YO through Y7 signals are clocked into 
these flip-flops by the ECL X I.5 signal which has a 50-nanosecond period. (See the 
timing diagram in Figure 3-4.) Outputs of 6D and 5D are multiplexed with the CKO 
through CK 7 signals by ICs 5E and 4E to produce YYC outputs. ICs 5E and 4E are 
two-to-one multiplexers. Each one receives four pairs of inputs. One of each pair is 
selected to be gated through by the SELECHROMA input to pin 9. 

The KO through K7 outputs are produced by 2E, 3E, and lE from CKO through CK7 
inputs. ICs 2E and 3E convert the CK inputs from ECL to TTL logic. The TTL 
signals are transferred to eight latches in 1 E by high states of the KEYCLK signal. 
IC IE has tri-state outputs which are always enabled by a low input to pin 1. 

3-21 YYC Delay Logic 

This logic delays YYC data to compensate for time used in processing key data in 
the concentrator. It also converts data from ECL to TTL. It contains I Cs 7F, 7E, 
7G, 6G, 5F, 4F, 3F, 2F, and IF. 

Delay is produced by storing data in RAMs 7F and 7E for a short period of time. 
Addresses to the RAMs follow a recycling sequence. As each address is accessed, 
the byte which was stored there on the previous address access, is read out. Then, 
the byte being read out is replaced by a new byte. The new byte remains until the 
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OCLK 

7D/5C LUMI-
NANCE BYTES Ya Yb Ye Yd Ye Yf Yg Yh 
TO THE FORMAT-
TING LOGIC 

ECL X 1.5 

j.- 50 ns 

60/50 LUMI" Ya Yb Ye Yd I Ye I Yf Yg Yh 
NANCE BYTES 

5C/4D CHROMI-
NANCE AND KEY 
BYTES TO THE Ca Ka Cb Kb 
FORMATTING 

Cc Kc Cd Kd Ce 

LOGIC 

SELCHROMA 

5E/4E YCC BYTES Ya Yb Cb Ye I Yd I Cc Ye Yf Cd Yg Yh Ce 

KEYCLK 1 n n n n 

IE KEY BYTES Ka Kb Kc 

Figure 3-4. Concentrator Formatting Logic Waveforms 

address sequence returns again to this address and it is read out and replaced. This 
read/write procedure causes bytes to be stored for the amount of time it takes for 
addresses to recycle. 

Addresses for RAMs are produced by counter 6G/7G. This counter is decremented 
by the ECL X 1.5 clock. Each time the count reaches zero, the counter is preset to 
a binary number supplied on the SDO through SD7 lines. Consequently, address 
recycle time is the period of the ECL X 1.5 clock times the SD number plus one 
additional period (since address 00000000 is also in the cycle). 

Counter 6B/7G is put in preset mode when the clock goes low after decrementing 
to zero. (See Figure 3-5.) When counter 6G/7G receives the high clock transition 
that decrements it to zero, the carry in and 52 inputs of 6G go high. Since the 
carry in of 6G is high (inactive), the carry out is also high. This makes carry in and 
52 inputs of 7G high. The high carry in to 7G makes 7G carry out high and input S 1 
of both ICs high. The high SI and high S2 inputs to both ICs puts them in hold mode. 
When the clock goes low, the low input to S2 of 6G puts it in decrement mode. The 
low (active) carry in to 6G .causes it to produce a low carry out at this time since it 
is at count zero. The low carry out of 6G to 52 of 7G puts 7G in decrement mode. 
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The low input to carry in of 7G produces a low carry out. This output sets 51 of 
both ICs low, converting the decrement mode of both ICs to preset mode. The 
following high transition of the clock presets counter 6G/7G. 

Counter 6G decrements on high transitions of the clock after being preset. The 
high transition that produces the preset makes the carry out of both 6G and 7G 
high. The high output of 7G produces a high input to 51 of both 6G and 7G. The high 
carry out of 6G to 52 of 7G keeps 7G in the hold mode. When the clock goes low, 
the low input to 52 of 6G puts this IC in the decrement mode, causing it to 
decrement on the next high transition. 

ECLX1.5 

(

6G-CLOCK ) 
7G-CLOCK 
6G-CARRY IN 
6G-S2 

6G-CAR RY OUT 

( 
7G-CARRY IN) 
7G-S2 

7G-CARRY OUT 

(
7G-S1) 
6G-S1 

6G/7G 
COUNT 

6G MODE 

7G MODE 

0 

H D H 

MOMENTARY 
DECREMENT 
MODE 

H H H 

n
1 

=PRESET NUMBER 

D = DECREMENT 

p H D H D H D 

p H H H H H H 

n
2 

=NUMBER IN 7G BEFORE 
6G DECREMENTS TO 15 

H =HOLD P =PRESET 

Figure 3-5. Decrementing Counter Modes 
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When the count in 7G is not zero and counter 6G decrements from zero to 15, 
counter 7G also decrements. The low clock to S2 of 6G puts this counter in 
decrement mode. The low carry out from 6G puts 7G in decrement mode. Since 7G 
does not produce a carry out in this case, both 6G and 7G remain in decrement 
mode until the clock goes high causing the decrement. After decrementing to 15 
the carry out of 6G remains high until it is decremented to zero again. This output 
keeps 7G in hold mode. 

The ECL X 1.5 signal, which clocks counter 6G/7G, also provides read/write 
control to RAM 7E/7F When this clock goes high, producing a new address, the 
RAM goes to the read state. After outputs settle the ECL X 1.5 clock to register 
4F /5F goes high clocking RAM output data into the register~ ECL X 1.5 goes low at 
this time, loading another byte into the RAM to replace the one just read out. 

Outputs of register 4F /5F are converted to TTL by translators in 2F and 3F. The 
TTL signals are then synchronized with concentrator processing logic by clocking 
them into D flip-flops in register IF with the TTL X 1.5 signal. Outputs of this 
register, which is tri-state, are enabled by the low input to pin 1. 

3-22 Write Address Counter 

The write address counter produces write addresses for the YCK RAM and the 
9THBIT RAM. It contains ICs 9R and 9P. (See sheet 2 of the 1/0 PWA Schematic.) 
This counter is preset by the ECL INPUT PRESET pulse which is detected in the 
9THBIT signal at a particular picture element of input video. The preset number is 
fed to the counter on the LO through L7 lines. This number is the same on all 1/0 
boards in a concentrator. The counter is decremented by the ICLK clock which is 
received by the 1/0 board with input video. Each time the counter is decremented 
to zero, it is preset again to the LO through L7 number. WO through W7 outputs are 
gated through the YCK address generator and 9THBIT address generator to address 
the RAMs for writing. 

Mode control of ICs 9R and 9P is similar to that described for ICs 6G and 7G in the 
YYC delay logic. In this case, however, provision is made to put the ICs in preset 
mode when the ECL INPUT PRESET signal goes low. This low input is fed to S 1 of 
both ICs through gate 9S-14. The clock input, instead of 9P carry out, is fed to S2 
of 9R. As a result, both ICs go to preset mode when the preset pulse occurs and the 
clock input is low. 

3-23 YCK Address Generator 

The YCK address generator feeds addresses to the YCK RAM for writing and 
reading. It contains JCS 6N, 7N, 7R, 7P, 8R and 8P. 

Read addresses are produced in the generator by a counter consisting of ICs 7R and 
7P. This counter is preset by the OUTPUT PRESET pulse which is detected at a 
particular picture element in reference video. The preset number is fed to the 
counter from multiplexers 8R and 8P. These multiplexers select EO through E7 
inputs for the counter preset number when the OUTPUT PRESET signal, ,fed to pin 
9 of 8R and 8P, is active (low). The counter is decremented by the OCLK signal 
which is derived from X3 IN and HPHASE IN signals from the 1/0 board receiving 
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reference video. When the counter decrements to zero, it is preset to the LO 
through L7 number fed to multiplexer 8R/8P since the OUTPUT PRESET signal is 
high at this time. This counter is the same configuration as write address counter 
9R/9P and mode control of the ICs is achieved in the same manner as described for 
the write address counter. 

Addresses are fed from the YCK address generator to the YCK RAM through 
multiplexer 6N/7N. When the R!W input to this multiplexer is low, write addresses 
from write address counter 9R/9P are fed through. Read addresses, from counter 
7R/7P, are fed through when R!W is high. 

3-24 9THBIT Address Generator 

The 9THBIT address generator feeds addresses to the 9THBIT RAM for writing and 
reading. It contains ICs 6M, 7M, 9M, 8M, 9N, and 8N. Logic configuration used for 
this address generator is the same as that used for the YCK address generator. 
9THBIT read address counter 9M/8M is incremented by OCLK and preset by 
OUTPUT PRESET. Selection is controlled for output multiplexer 6M/7M by the 
R/W signal. Control of input multiplexer 9N/8N is controlled by the OUTPUT 
PRESET signal. The only difference between this address generator and the YCK 
address generator is that the OUTPUT PRESET low pulse presets it to BO through 
B7 instead of EO through E7. The difference between these two numbers produces 
the additional delay required for the 9THBIT signal. 

3-2.5 Arbitrator 

The arbitrator generates DAT ACLK, WRITE, READCLK, and R!W signals. These 
signals are all synchronous with the X3 IN clock. They are generated as necessary 
to accommodate asynchronous timing of input video digital data. 

3-26 Generation of the DAT ACLK Signal 

The DATACLK signal is generated by logic on the left side of sheet 4 of the 
schematic diagram. This logic includes ICs 8T, 85, 7S, and 8U. It also includes flip­
flops 7T-15, 7U-2, 7U-15, and 3M-15. 

The DAT ACLK signal is derived from the asynchronous ICLK signal. Transitions of 
the DAT ACLK signal follow transitions of the ICLK signal between 25 and 50 
nanoseconds after ICLK transitions occur. The DAT ACLK transitions only occur in 
response to high transitions of the X3 IN signal. 

The ICLK signal is clocked into flip-flops 7T-15, 7U-2, and 7U-15 by outputs of D 
flip-flops in IC 7S. These outputs are illustrated in Figure 3-6 along with an 
example of an ICLK signal. The period of the 7S outputs equals three periods of the 
40.5-MHz clock. (This clock is a fanned-out version of the X3 IN signal.) Since the 
period of the 7S outputs is the same as the period of the ICLK signal, high 
transitions to the clock inputs of the flip-flops always find the ICLK signal in the 
same state in this example. This results in steady state outputs of the flip-flops. 
(This example only covers a few cycles of the illustrated signals. In a normal 
situation the phase of the ICLK signal will drift within limits with respect to 
outputs of IC 7S.) 
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Figure 3-6. DAT ACLK Generation Idealized Waveforms, Example One 
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Outputs of the flip-flops are multiplexed by IC 8U. The source of the multiplexer 
output is identified, for each cycle of the 40.5 clock, in the waveform diagram. 
The multiplexer output, 8U-2, is clocked through a flip-flop in 7S to produce the 
7S-14 output used in generating R/W, WRITE, and READCLK signals. The 8U-2 
output is also clocked through another flip-flop in 7S and flip-flop 3M- l 5 to 
produce the DAT ACLK output. 

Figure 3-7 illustrates a second example of waveforms in Figure 3-6. In example 
two, high transitions of the ICLK signal coincide with high transitions of the 7S-2 
output. When an ECL flip-flop is triggered with the data changing, the output 
oscillates for a maximum of 25 nanoseconds before settling at a high or low level. 
(The example illustrated shows it settling high after the first trigger, then low 
twice, and then high again.) As can be seen from the "8U-2 SOURCE" line, the 
output of each flip-flop is passed through the multiplexer for a 25 nanosecond 
period starting 50 nanoseconds after the flip-flop is triggered. This timing assures a 
good logic level output from the flip-flop during the time it is used. In example 
two, high transitions in the DATACLK signal follow high transitions in the ICLK 
signal by 25 nanoseconnds in some cases and 50 in others. These two cases 
represent the minimum and maximum delay that can occur. 

Signals that clock flip-flops 7T-15, 7U-2, and 7U-15 are produced by ICs 8T, 8S, 
and 7S. IC 8T is a modulo 3 counter, 8S is a PROM, and 7S contains six D flip-flops. 
The counter sequences through counts 00, 01, and 10 and then presets back to 00 
and continues the cycle. The counter is incremented by the 40.5 clock. The two 
least significant stages of the counter are used as address lines to the PROM, 
causing it to sequence through addresses 00, 01, and 10 and then repeat. Outputs of 
the PROM are clocked into flip-flops of IC 7S to produce glitch-free signals. 
Contents of addresses 00, 01, and 10 at pins 2, 3, and 4 are illustrated by the 
waveforms in Figure 3-7. When the counter is in count 10, the output of 7S at pin 
13 puts it in the preset mode. Since all data inputs to the counter are open (low), 
the counter presets to 00 at the next increment. 

Selection of the source for the output of multiplexer 8U is controlled by stage 
outputs of counter 8T. This causes the DO, Dl, and D2 inputs to be passed during 
PROM addresses 00, 01, and 10, respectively. 

3-27 Generation of the WRITE Signal 

A low WRITE pulse always occurs during the second half cycle of the 40.5 clock 
following a high transition of the DAT ACLK signal. (See DA TACLK and WRITE 
waveforms near the bottom of Figure 3-8.) This assures that every byte loaded into 
the input register will be loaded into a RAM. As already mentioned in the 
generation of the DATACLK signal, it makes transitions only at high transitions of 
the 40.5 clock. It makes a high transition between 25 and 50 nanoseconds after a 
high transition of the ICLK signal. In the case of a 50 nanosecond delay RAM 
loading is just completed by a low WRITE pulse when write addresses are changed 
by the next ICLK high transition. (See the third high transition of the ICLK signal 
in Figure 3-8.) 
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The WRITE signal is generated by the logic configuration containing flip-flops 7L-
15, 7L-2, 8K-15, and 8K-2. When a high transition of 75-14 occurs, 7L-2 is 
triggered high. (75-14 leads DATACLK by one cycle of the 40.5 signal. See the 75-
14 and 7L-2 waveforms in Figure 3-8.) The high output of 7L-2 produces low data 

40.5 

ICLKJ L 

7T-15 l><l 

7S-3 

7S-2 

7U-15-----------------------------

8U-2 

7S-14 

DATACLK 

Figure 3-7. DATACLK Generation Idealized Waveforms, Example Two 
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inputs to both 8K flip-flops. The next 40.5 trigger makes R!W (8K-2) and 8K-15 go 
low. These inputs to pins 11 and 10 of gate 8L-7 cause it to produce a low WRITE 
pulse when clock 40.5 goes low. When R!W and 8K-15 go low, gate 8J-2 produces a 
high output which clears flip-flop 7L-2. The low output of 7L-2 causes either 8K-2 
or 8K-15 to go high, preventing another WRITE pulse until 75-14 goes high again. 
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Figure 3-8. WRITE and READCLK Generation, Typical Idealized Waveforms 
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3-28 Generation of the READCLK Signal 
A high transition of the READCLK signal clocks data into the YCK RAM output 
register. It is produced in response to a high transition of the OCLK signal. 

If the high OCLK transition does not coincide with a high DATACLK transition, the 
READCLK signal goes low at the high OCLK transition. Then, after one cycle of 
the 40.5 clock, READCLK goes high. The second high transition of the OCLK signal 
in the waveforms of Figure 3-8 does not coincide with a high transition of the 
DA TACLK signal. When the OCLK signal goes high, one cycle of the 40.5 clock 
before this OCLK transition, the output of flip-flop 7L-15 goes low. Since the 
output of 7L-2 is also low at this time, READCLK goes low at the following trigger 
of clock 40.5. Pins 4, 5, and 6 of gate 8J-3 are all low when READCLK goes low 
causing 7L-15 to go high. This in turn causes READCLK to go high at the next 
trigger. 

When the high OCLK transition coincides with a high DAT ACLK transition, the 
READCLK signal remains high for one cycle of the 40.5 clock. Then, it goes low 
for one cycle of the 40.5 signal before making a high transition. The high state of 
the READCLK signal is requ_!_red for address selection following the high 
DAT ACLK transition. The R/W signal, which is the inversion of READCLK, 
controls address multiplexers 6M, 7M, 6N, and 7N. The RTW signal must be low for 
one cycle of clock 40.5 after a high DAT ACLK transition to feed write addresses 
to the RAMs until the following low WRITE pulse ends. 

The first high transition of the OCLK signal in waveforms of Figure 3-8 coincides 
with a high transition of the DATACLK signal. When the OCLK signal goes high, 
one cycle of the 40.5 clock before OCLK goes high, the output of flip-flop 7L-15 
goes low. The output of 7L-2 will go high at this time because of the high transition 
of 7S-4. The high output of 7L-2 to pin 5 of gate 8L-3 prevents READCLK from 
going low on the following trigger of the 40.5 clock. However, the high state of 
clock 40.5 after the trigger produces a high output from gate 8J-2 to clear flip-flop 
7L-2. This allows READCLK to go high after one additional cycle of clock 40.5. 

3-29 Loopthrough Delay Logic 
This logic delays Y and CK data that is to be looped through the I/O board. The 
delay causes this video to be synchronized with video outputs of other I/O boards. 
It compensates for processing time consumed in the concentrator to process video 
that is not looped through. The logic contains 7H, 5H, 5J, 7J, 4G, 5G, 5K, 6K, 4H, 
4J, 3J, and 4K. (See sheet 6 of the 1/0 PW A Schematic.) 

Data is delayed in the RAM consisting of IC RAMs 7H, 5H, 5J, and 7J. Addresses 
for the RAM are produced by counter 5N/4N. The operation of this RAM and 
counter is the same as the RAM and counter described in the YYC delay logic. In 
this case, the counter is decremented by the OCLK signal which also controls the 
read/right mode of the RAM. The amount of delay produced by this logic is 
controlled by preset number LDO through LD7. 

Outputs of the RAM are converted from ECL to TTL by translators 4G, 5G, 5K, 
and 6K. TTL outputs are clocked into D flip-flops in ICs 4H and 4J by the 
TTLOCLK signal. This signal goes high as the OCLK signal goes low, producing a 
write strobe to the RAM. Outputs of 4H and 4J are synchronized with ADO format 
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output data by clocking them into D flip-flops in 3J and 4K with the TTLOCLK 
signal. ICs 3J and 4K have tri-state outputs. These are enabled for loopthrough 
functions by an active (low) state of the LOOPTHRU signal. 

3-30 Key Select Register 

The key select register selects either the K 110 through K 117 data or the K2IO 
through K2I7 data as the key output of the I/O board. It contains ICs lH and lG. 
(See sheet 7 .) K 1 I data is clocked into 1 H and K 2I data is clocked into 1 G by the 
TTL X 1.5 signal. Tri-state outputs of one or the other of these ICs are enabled at 
all times depending on whether the s~ate of SELKEY 1 or SELKEY 2 is low. The 
enabled outputs are fed to ICs 3G and 3H of the ADO formatting logic. 

3-31 ADO Formatting Logic 

ADO format logic receives digital video data from other boards in the 
concentrator. It converts this data from the concentrator format to the ADO 
format. The logic contains ICs 2H, 2J, 2G, 3G, 3H, and 3K. 

The MDIO through MDI? inputs contain luminance and chrominance data in the 
same format as the output of the concentrator formatting logic on the YYCO 
through YYC7 lines. This data is clocked into 2H by the TTL X 1.5 signal. (See the 
2H OUTPUT and TTL X I .5 lines in Figure 3-9.) Outputs of IC 2H are clocked into 
IC 2J by the TTLOCLK signal. This produces luminance outputs in the ADO format 
as illustrated in the 2J OUTPUT line of Figure 3-9. 

TTL Xl-5 

2H OUTPUT Ya Yb Cb Ye Yd Cc Ye Yf Cd Yg Yh 

TTL OCLK 

2J OUTPUT Ya Yb Ye Yd Ye Yf Yg 

2G OUTPUT Ca Ya Yb Cb Ye Yd Cc Ye Yf I Cd 

IH/IG OUTPUT Ka Kb Kc 

SELKEY 1 I 
3G/3H OUTPUT Ca Ka Cb Kb Cc Kc Cd 

3K OUTPUT Ca Ka Cb Kb Cc Kc Cd 

Figure 3-9. ADO Formatting Logic Waveforms 
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Outputs of 2G and lH or lG are multiplexed by 3G and 3H to alternately feed 
chrominance and key data to register 3K. This data is clocked in by the TTLOCLK 
signal to produce chrominance and key data in the ADO format. 

3-32 TTL to ECL Drivers 

TTL to ECL drivers receive digital video from ADO formatting logic or 
loopthrough delay logic and feed it to the analog chassis of the associated signal 
system. Drivers are contained in ICs lJ, 2K, lK, 2L, and IL. The source of inputs 
to the drivers is controlled by the LOOPTHRU signal. 

3-33 H Phase Lock Loop 

The H phase lock loop produces the PLLX3 and PLLHPHASE signals. It contains 
circuits illustrated on sheet 10 of the schematic. 

The PPLX3 signal is an ECL square wave at a frequency of 40.5 MHz. This is 3 
times the frequency of the ICLK input data clock. This signal is produced by 
converting the sine wave output of a crystal oscillator to ECL logic levels. The sine 
wave is generated at the junction of crystal Y 1 and capacitor C 19. Line receiver 
8B converts it to an ECL square wave. 

The PLLHPHASE signal is a line frequency signal. It is phase-locked to the LINE 
REF signal from the signal system. It is produced by di vi ding the frequency of the 
X3 signal. First the X3 signal is divided by three to produce a 13.5-MHz TTL signal. 
This signal is then divided by 858 or 864 for NTSC or PAL applications, 
respectively. Flip-flops 8G-2 and 8G-15 divide X3 OUT by 3. Translator 9L-5 
converts the output of 8G to TTL. The counter containing IC counters IOL, 9K, and 
lOK divides the TTL signal frequency by 858 when there is no jumper between A 
and B at the preset input to lOL. A jumper between A and B causes the frequency 
to be divided by 864. 

Phase lock is produced by an error voltage feeding back to the crystal oscillator. 
Phases of the PLLHPHASE and LINE REF signals are compared to produce the 
error signal at the output of diode bridge CR2/CR3/CR4/CR5. The phase 
relationship between these two signals is adjusted by potentiometer R75. 

3-34 Board Clocks and Control Generator 

The board clocks and control generator produces timing and control signals that are 
synchronous with reference video. The generator contains circuits illustrated on 
sheet 5 of the schematic. 

Signals are produced by this generator from outputs of PROM 5L. This PROM is 
addressed by counter stage outputs from IC counter 4L. PROM outputs are 
converted to reliable ECL voltage levels by clocking them into D flip-flops in ICs 
5M and 6L. The SELKEY, KEYCLK, TTLOCLK, and TTL X I.5 signals are 
converted to TTL by translator 7K. Waveforms for signals produced by this 
generator are illustrated in Figure 3-10. 
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40.5 MHz 

OCLK 

4M-3 ________ _.r--l~----------------------~-----------------

4M-15 

3M-2 

OUTPUT 
PRESET 

4L COUNT I 011 j 100 l 101 I 000 I 001 I 010 I 011 I 100 I 101 I 000 I 001 I 010 I 011 I 

ECL X 1.5 

SELCHROMA _J 

SELKEY I ____ _ 
KEYCLK --, _______________ __. 

Figure .3-10. Board Clocks and Control Waveforms 

Counter 4L is incremented by the 40.5 clock which is a fanned-out version of X3 
IN. It is preset to zero at the start of each line by the output of flip-flop 4M-3. The 
counter is also preset by the high output of 6L-4, causing it to recycle every sixth 
increment • 

.3-3.5 9THBIT Decode Logic 

The 9THBIT decode logic detects the TTL INPUT PRESET pulse which presets the 
write address counter. It also stores concentrator control bytes from the signal 
system. These bytes are stored in a RAM which is accessible to the Combiner 
Computer PWA. The logic contains ICs 5S, 6S, 6T, 2T, 2S, 6U, 5T, and 4T. (See 
sheet 8.) 
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3-.36 Generation of the TTL INPUT PRESET Signal 

The TTL INPUT PRESET signal goes low when the start code (see Table 3-1) for 
the last transmission of an even field is detected in the 9THBIT input. Data bits, 
received serially on the 9THBIT line, are shifted into register 5S by the TTLICLK 
clock. Parallel outputs of this register are fed to programmable array logic (PAL) 
6S. When the last byte of an even field is in S5, it is detected by the PAL. The PAL 
produces a low TTL INPUT PRESET pulse at this time at output pin 15. Pin 14 of 
the PAL goes low when the first byte of each transmission is detected. This output 
clears flip-flop 6R, preventing the PAL from looking for a start code again until 
the flip-flop is triggered by the HRESET pulse which occurs before the next 
transmission. 

Table 3-1. First 9THBIT Byte Format 

Bits Function 

DO ' 

Dl > Start code 101 

D2 
I 

D3 1 = Select key 1, 0 = Select key 2 

D4 1 = Last transmission of the field 

D5 1 = Odd field, 0 = Even field 

D6 1 = Combiner Computer PW A data 
0 = Video output processor data 

D7 A/B switch position 

.3-37 Storage of Control Data 

Control data for the concentrator is sent in 8-byte transmissions, with several 
transmissions per field. Data is received bit-serially on the 9THBIT line and is 
stored in RAM 4T. Serial data is assembled into bytes and stored at addresses 
established by the byte number and transmission. 

3-24 Ampex 1809633-01 



ADD 

Outputs of shift register 55 are fed to RAM 4T via register 5T. Register 5T is 
clocked at pin 11 by output QC of counter 6T. This counter output provides a rising. 
edge every eight bits which converts the serial data into bytes. There are eight 
rising edges per transmission. 

Addresses for RAM 4T to store control data are generated by counter 2T /2S. This 
counter is cleared at the beginning of the last transmission in a field. It is 
incremented once for each eight bits received. The clock for this counter is 
produced by toggling flip-flop 6U with the second stage output of bit counter 6T. 

Counter 6T is taken out of load mode by the low output on pin 17 of PAL 6S when a 
start code is detected and bit D6 is high, indicating data is for the Combiner 
Computer PW A. During the time data is being stored in the RAM, the low output of 
6U-8 keeps it in the write mode. After eight bytes have been stored, address line 
R2 goes low and toggles flip-flop 6U-9. This returns counter 6T to load mode in 
preparation for a subsequent data transfer and puts RAM 4T in read mode. An 
interrupt is generated by detecting the last transmission of each field. This 
indicates to the computer that new data is stored in RAM 4T. 

3-38 KEVER PW A 

There are two keyer PW As in the concentrator that are interconnected to form the 
keyer unit. The keyer unit receives key data from each channel. It produces a 
processed key data output for each channel which reflects the priority of channels 
in a combine. The keyer unit also produces background video data, background key 
data, and composite key data for each of two combines. Background video data 
does not have line or vertical sync pulses. After being cut by the background key 
data and added to combine data, background video data produces composite video. 
Composite key data output is available to a switcher to put the combine over a 
background provided by the switcher. 

3-39 Key Data Processing 

When key data is processed for a combine, data for a channel is modified by data 
from channels with higher priority. For example, in a combine with channel D 
having the highest priority followed by channel B and then channel C, channel D 
data is unaffected. Channel B data is modified by data from channel D and channei 
C data is modified by data from both channels D and B. 

Channel D key data is fed to the key-requested input of the channel D key 
processor in the keyer unit. (See Figure 3-11.) Since none of the key for the 
combine is used ahead of channel D, the key-taken-previously input from the key­
taken multiplexer will be zero for this example. Key-received output, which is the 
channel-D-processed key output of the keyer unit, will be the same as the key­
requested input. (This assumes that no transparency or dimming is introduced by 
the channel key processor. These functions will be described later.) The key-taken­
now output will also be the same. 

The key-taken-previously input to channel B key processor will be the key-taken­
now output of the channel D key processor for this example since channel B is next 
in priority after channel D. The key-taken-now output from channel Dis fed to the 
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key-taken multiplexer in slot 10 PW A. From here it goes to the multiplexer in slot 
9 PW A via the key-taken bus. The multiplexer in slot 9 PW A then feeds the key­
taken signal to channel B key processor. The key-received output of channel B key 
processor will be the key-requested input when it is available as indicated by the 
key-taken-previously input. When not, it will be whatever is available. The key­
taken-now output of this processor will be the sum of what is taken by channels D 
and B. 

The key-taken-previously input to channel C key processor will be the key-taken­
now output of channel B key processor for this example. The key-received output 
will be the key-requested input when it is still available after channels D and B 
processing. Otherwise it will be whatever is available. The key-taken-now will be 
the sum of what is taken by channels D, B, and C. 

3-40 Background Video Data 

Two background video data channels are produced by the keyer unit, one by the 
background video generator in each PWA. Either generator can produce data to be 
used in combine No. I or No. 2. Output of a generator is in synchronization with 
timing input from the Clock PWA. This puts it in synchronization with reference 
video of the combine for which it is produced. 

3-41 Background and Composite Key Data 

These two outputs are produced by a background and composite key generator in 
each Keyer PWA. Background key data is used to cut background video data 
produced in the same PWA. Key data will be used as the final combined key output. 
The two key outputs of this generator are produced from the key-taken-now data 
of the lowest priority channel in the combine. This would be channel C in the 
example just described. 

3-42 Channel Key Processor 

There are four channel key processors in the keyer unit, one for each channel. Key 
processors for channels A and B are in slot 9 PW A. Slot 10 PW A contains key 
processors for channels C and D. A processor produces a key-received and a key­
taken-now output. 

The key-received output of a channel is used to cut video data for the channel. It is 
produced by altering key data requested from an 1/0 board. Key data is decreased 
at some picture elements as a result of being covered by a higher priority channel. 
It is also decreased to introduce transparence and dimming. Key data from a 
channel is fed to multiplier logic in the channel key processor. (See Figure 3-12.) 
This logic converts signed binary numbers representing key strength to positive 
binary fractions as required by keyer and cutter logic. Data is then multiplied by a 
number between 0 and 1. If no transparency is desired, the number will be 1. 
Transparency increases as the number approaches 0. Multiplied data is then fed to 
the delay memory. This memory produces a delay to compensate for time used in 
producing the key-taken-previously signal when this channel has a lower priority 
than another channel or other channels. This is necessary so that key-requested 
data representing a picture element arrives at the priority processor at the same 
time as key-taken-previously data for the same picture element. The priority 
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processor produces a key-received output. This output will be the same as the key­
requested input when the key-taken-previously input indicates it is available. At 
other times, key-received output will be what is available. Key-received output is 
fed to the multiplier logic which multiplies it by a number between u and 1. If no 
dimming is desired, the number will be 1. Dimming increases as the number 
approaches O. The key-received number, less dimming if desired, is fed out of logic 
and becomes channel-processed key data to the Cutter PWA. 

The key-taken-now output is produced in two ways: one way shows the effect of 
dimming, if it occurs, and one does not. Both key-taken signals are multiplexed 
onto the key-taken-now bus. The output which shows the effect of dimming is used 
to produce the background key data. This causes a scene to be dimmed to the 
background. This output is produced by the key-taken adder which adds the key­
received-after-dimming signal to the key-taken-previously signal. The output used 
to produce the composite key signal does not show the effect of dimming since this 
would give the combine transparency in response to the· dimming function. This 
output is produced by the priority processor by adding the key-taken-previously 
input to the key-received output. 
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3-4.3 Multiplier Logic 

Multiplier logic in a channel key processor is illustrated on sheet 4 of the Keyer 
PWA schematic in Section 5. It contains ICs 8B, 7A, 8A, 9B, IOB, IOA, 2C, and IC. 
This multiplier logic is in the channel A key processor when the PW A is in slot 9 
and in the channel C key processor in slot 10. (The logic for channels B and D is on 
sheet 5. Because it is the same, it will not be described here.) Key-requested input 
is fed to register 8B. It is clocked in by the 0.5X clock fed to pin 11. Output of this 
register is enabled for one-half of each byte period by key data byte rate clock 
0.5X. Register output is fed to address inputs of PROM 7 A. This PROM converts 
the signed-number input to an unsigned binary fraction. The converted output is 
clocked into register 8A and fed to inputs of multiplier IOA. The transparency 
factor, held in register 9B is also fed to the multiplier at this time. The product of 
these two numbers is fed back to delay memory input register 4B. The key-received 
input to the multiplier logic is fed to PROM 7 A from register 7B. The output of 7B 
is enabled by the 0.5X clock, causing it to be enabled during the time that 8B is 
inhibited. These inputs do not access the same addresses as the key-requested 
inputs since address line A8 is always low when key-received inputs are enabled and 
high when key-requested inputs are enabled. The PROM does not modify this input 
but effectively passes it through to register 8A. When 8A feeds key-received data 
to multiplier IOA register IOB is enabled and feeds the dimming factor to the 
multiplier. The product of these two numbers is clocked into register 2C and then 
IC. The output of IC is the channel-processed key data fed to the Cutter PWA. It 
is also fed to the key-taken adder. 

3-44 Delay Memory 

The delay memory contains registers 4B and 6A, RAMs 5B and 5A, and counter 4A. 
Delay is produced by storing data in RAMs 5B and 5A for a short period of time. 
Addresses to the RAMs follow a recycling sequence. As each address is accessed, 
the byte which had been stored there the previous time the address was accessed is 
read out. Then, the byte being read out is replaced by a new byte. The new byte 
remains until the address sequence returns again to this address and it is read out 
and replaced. This read/write procedure causes bytes to be stored for the amount 
of time it takes for addresses to recycle. Addresses for RAMs are produced by 
counter 4A. This counter is incremented by the 0.5X clock at the key data byte 
rate. Each time the counter recycles it is preset by the carry out signal to a binary 
number supplied on the GO through G3 lines. Consequently, address recycle time, 
and delay time, are controlled by this number. Data is fed to the RAMs from 
register 4B. RAM outputs are clocked into register 6A. 

3-4.5 Priority Processor 

The priority processor contains ICs 4C, 4D, 5D, 5C, 6B, 6C, 6D, 7B, 7C, 7D, and 
8D. Key-taken-previously data is clocked into register 4C during the time it is not 
affected by dimming. The data is then clocked into register 4D in step with delay 
memory outputs from register 6A. The key-taken-previously data is converted to 
its inverse by ROM 5D to obtain key-available. Key-available is compared to the 
key requested by comparators 5C and 6B. If key-available is equal to or greater 
than the key requested, the comparator output at 6B-7 goes low. This selects the 
key-requested input to multiplexer 6D/6C to be clocked into register 7B as the 
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key-received output. Otherwise, key-available is clocked in. The key-taken­
previously output of 4D is fed to adder 7C/7D along with the key-received output 
of 6C/6D to produce the key-taken-now output. This sum is clocked into register 
8D and put on the key-taken bus when the outputs of 8D are enabled. 

3-IJ.6 Key-Taken Adder 

The key-taken adder contains ICs 3C, 2D, ID, and 3D. The key-taken-previously 
input is clocked into register 3C and fed to adder 2D/1D. The key-received-after­
dimming signal is fed from register IC to the adder. The sum of these two numbers 
is clocked into register 3D and put on the key-taken bus when the outputs of 3D are 
enabled. 

3-IJ.7 Key-Taken Multiplexer 

The key-taken multiplexers on PW As in slots 9 and 10 are interconnected so that 
key-taken inputs to either one can be fed out of either one. The multiplexer on 
each board consists of 24 interconnected IC multiplexers. The eight IC multiplexers 
designated IF through 8F (illustrated at the top of sheet 4) provide the key-taken­
previously input to the channel A processor when this card is in slot 9. (In slot 10 
this logic provides the key-taken-previously input to the channel C processor.) The 
source of inputs to these ICs is listed in Table 3-2. The table also lists the source of 
inputs for the same logic in slot 10. Selection of inputs to 4C and 3C on sheet 4 is 
controlled by bits from computer interface register 8C. ICs IG through 8G at the 
top of sheet .5 provide the key taken input to channel B and D processors for slots 9 
and 1 O, respectively. The key-taken input to the background and composite key 
generator is provided by IE through 8E on sheet 3. Table 3-2 is also applicable to 
the multiplexer ICs on sheets .5 and 3. 

3-48 Backgrotmd and Composite Key Generator 

The background and composite key generator contains the logic on the upper half 
of sheet 3. It generates background and composite key data. Background key data is 

Table 3-2. Multiplexer Signal Sources 

PWA Channel PWA Channel 
Signals Slot Source Signals Slot Source 

XAO-XA7 9 A XAO-XA7 10 c 

XBO-XB7 9 B XBO-XB7 10 D 

XCO-XC7 9 c XEO-XE7 10 A 

XDO-XD7 9 D XFO-XF7 10 B 

3-30 Ampex 1809633-01 



ADD 

produced by registers lOF and lOH and PROM lOG. Key data taken from the 
multiplexer is clocked into lOF during the half of each byte time that data shows 
the effect of dimming. The output of lOF is converted to its inverse by PROM lOG. 
PROM outputs are clocked into register 1 OH and fed to slot 6 Cutter PW A. 
Composite key data is produced from key-taken data that is not affected by 
dimming. This data is clocked into register 9F and fed to PROM 9G. PROM 9G 
converts the data to the ADO number system of signed binary numbers. The PROM 
output is clocked into register 9H and fed to delay logic. The delay compensates 
for time used to process video data in the cutter and adder boards. The delay logic 
functions the same as that described for delay logic containing RAMs 5B and 5A on 
sheet 4. Delay is produced first by RAMs 9J and 9K and th~n by IOL and IOM. Two 
delays are used because one is not always adequate to produce the required amount 
of delay. Delayed key data is clocked into register 9M and fed to 1/0 PW As • 

.3-49 Computer Interface Logic 

The computer interface logic contains ICs on all four sheets of the schematic. It 
receives data bits, address bits, a read/write bit, and a strobe bit from the 
Combiner Computer PWA. The logic stores control bits required by the Keyer 
PWA. Computer interface logic contained on sheet 2 consists of ICs IR, 2R, 2S, 
9N, IP, 2P, and 3P. Decoder 2S receives address lines, a read/write bit, and a board 
strobe. It decodes chip select pulses to load data in interface logic registers. 
Buffers 1 R and 2R buffer the computer data bus and feed CDO through CD 15 data 
bits to interface registers. Register 9N holds bits to control the generation of 
background video synchronization pulses. Registers 3P, 2P, and IP hold luminance 
and two chrominance bytes to generate the background video. Computer interface 
logic on sheet 3 consists of ICs 9E and lOP. Register 9E controls source selection 
of key-taken data to background and composite key generators. It also controls tri­
state outputs of key data. Delay time of the composite key output is controlled by 
register lOP. Computer interface logic on sheet 4 consists of ICs 8C, 9B, and IOB. 
Register 8C controls the source selection of key-taken data to the channel A (or C 
in slot 10) key processor. It also controls the input delay for this processor. 
Registers 9B and IOB control transparency and dimming, respectively. ICs 8J, 9C, 
and lOC on sheet 5 perform the same functions in the channel B key processor as 
8C, 9B, and 1 OB do in the channel A processor • 

.3-.50 CUTTER PWA 
A Cutter PW A cuts away video that is not to appear in. a combine. The board has 
two independent cutter sections, each of which cuts video for one channel. The 
sections are designated A and B. (See Figure 3-13.) When the board is in slot 5, 
cutter section A cuts channel A video and section B cuts channel B. Section A cuts 
channel C when the board is in slot 7 and background video from the Keyer PW A in 
slot 9 when the Cutter PW A is in slot 6. Section B cuts channel D when the board is 
in slot 7 and background video from slot 10 when it is in slot 6. A cutter section 
receives a video and key input. It cuts the video as indicated by the key and 
produces a cut video output. Cutting is achieved by multiplying bytes of key data 
by bytes of video data. The board has a computer interface to communicate with 
the Combiner Computer PWA. 

Bytes of key data, received at the key input to a cutter section, have a period of 
150 nanoseconds. The video input byte period is 50 nanoseconds. Consequently, two 
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bytes of luminance are received for one of key. (See Figure 3-14.) Each byte of key 
is used to cut one byte of luminance. One-half of each byte of key is also combined 
with one-half of the following key byte to cut another byte of luminance. 

Chrominance bytes are functionally grouped in pairs. (C 1 and C2 in Figure 3-15 are 
a pair.) Each pair defines R-Y and B-Y for the same 300 nanosecond period. Since 
Cl and C2 in a pair represent the same time period, they are cut with the same 
key. A percentage of each key byte, in a group of four key bytes, is summed to 
produce a combined key for each functional pair of chrominance bytes. The two 
latest bytes in each group of four key bytes become the two earliest bytes in the 
next group. 

K K K K 

Figure 3-14. Luminance Key Assignments 
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Figure 3-15. Chrominance Key Assignments 

3-51 Cutter Section 

The key input to a cutter is fed to a variable delay. (See Figure 3-16.) This delay 
compensates for differences in key processing time in the Keyer PWA. The output 
of the variable delay is fed to a tapped delay. This delay provides simultaneous 
access to sequences of key bytes as required to generated combined bytes. Outputs 
of the tapped delay are fed to the chrominance key processor and the luminance 
key processor which produce combined key bytes to cut chrominance and luminance 
bytes. Outputs of the two key processors are fed through a multiplexer to a 
multiplier. The key multiplexer feeds combined key bytes from the correct sources 
as required to multiply Y and C video bytes. Cut video from the multiplier is fed to 
the Adder PWA. Each cutter section has a timing generator to provide clock and 
control signals required in the section. The 3X and H inputs to a timing generator 
are from reference video for the combine employing the section. 

3-52 Variable-Key Delay 

The variable-key delay compensates for key processing time in the Keyer PW A. It 
also contains a switch to hold the key to its maximum or minimum value during 
blanking and a detector to recognize the presence of an active key signal for 
tallying. The variable key delay for cutter section A contains RAMs IC and ID, 
buffers in 2B, counters IE and 3T, and PAL 2D. (See sheet 2 of the Cutter PWA 
schematic in Section 5.) Delay is produced by storing data in RAMs IC and ID for a 
short period of time. Addresses to the RAMs follow a recycling sequence. As each 
address is accessed, the byte which was stored there the previous time the address 
was accessed, is read out. Then, the byte being read out is replaced by a new byte. 
The new byte remains until the address sequence returns again to this address and 
it is read out and replaced. This read/write procedure causes bytes to be stored for 
the amount of time it takes for addresses to recycle. 

Addresses for RAMs are produced by counter 1 E. This counter is incremented by 
the 0.5XA clock. Each time the counter reaches 15, the carry-out presets the 
counter to the PO, Pl, P2, and P3 number. This number controls the delay time. 

3-53 Key Switch 

The key switch is used to hold the key to a value of 1 or 0 during blanking. When a 
cutter unit receives reference video, the switch holds the key to a value of 1 during 
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Figure 3-16. Cutter Section Block Diagram 

blanking. This causes reference video sync pulses to go through the cutter 
unaltered. The switch produces a key value of 0 when reference video is not 
received. The switching function is produced by tri-state buffers in 2B. When KEY 
SW A to pins 1 and 19 of 2B goes low the outputs of 2B are enabled. If the P 5 input 
to pin 2 is a one, the output is the maximum key value of 10000000. It is the 
minimum value of 00000000 when P 5 is a zero. 

3-54 Key Tally Detector 
The key tally detector contains PAL 2D and counter 3T. If a channel is visible, the 
value of the key signal will go above and below a threshold value several times per 
frame. The detector counts these threshold crossings to detect a key signal present 
so that channel may be tallied. That portion of the PAL receiving the key input 
detects key values below the threshold. The output of this logic is fed to another 
portion of the PAL at pin 13. Input at pin 11 of the PAL is from a similar detector 
in the keyer. The input at pin 12 selects the input at pin 11 or 13 to be fed to ripple 
counter 3T. When counter 3T reaches a count of eight, input to 2M-l inhibits the 
PAL output to the counter, causing it to stop. The state of the counter is fed to the 
computer interface and is available to the Combiner Computer PW A so that the 
computer may pass tally information along to an external device. 
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3-.5.5 Tapped Key Delay 

Tapped key delay for cutter section A consists of shift registers 3B, 4B, 3C, 4C, 
30, 3E, and 4E on sheet 3. Each of the eight key bits is fed to the serial input of 
one of these shift registers. Delayed bits with delays of one- to eight-byte clock 
periods are available at the QA through QH outputs. 

3-.56 Luminance Key Processor 

A luminance key processor produces key bytes to cut luminance bytes. The 
processor for cutter section A consists of registers 6C, 60, 8C, and 80, PROMS 7C 
and 70, and adders 9C and 90. Each byte received by the processor is first used as 
is, then it is averaged with the next byte to produce a combined byte. Byte KOG 
through K7G from the tapped delay is clocked into register 6C by lX while byte 
KOH through K7H is clocked into 60. Bytes clocked into these registers are clocked 
in twice. This occurs because bytes shift in the tapped delay at the key byte rate 
which has half the frequency of the IX clock. The first time a byte is clocked into 
60 it is used unaltered to multiply a byte of luminance. The second· time, it is 
averaged with the byte in 6C and the combined byte is multiplied by a byte of 
luminance. After the KH and KG bytes have been clocked twice the tapped delay is 
shifted. The byte that was KG becomes KH. It is then clocked into 60 and used 
once as is and once averaged with the current KG byte. 

The outputs of 6C and 60 are modified by PROMS 7C and 70. The first time bytes 
are clocked into these registers the 0.5X clock to address input pin 19 is low. This 
causes the number in 6D to go through the PROM unchanged and the 6C number to 
become zero. 

The second time the same two key bytes are clocked into registers 6C and 60, the 
0.5X clock to address input pin 19 is high. This causes the numbers in 6C and 60 to 
be multiplied by one-half by PROMS 7C and 70. 

Outputs of PROMs 7C and 70 are clocked into registers 8C and 80. The register 
outputs are added by adders 9C and 90 and fed to register 9H. 

3-.57 Chrominance Key Processor 

The chrominance key processor produces combined key bytes to cut chrominance 
bytes. It consists of multiplexers 5B, 5C, 50, 5E, 8G, and 8H, registers 6E, 9E, and 
7G, PROM 7E, and adders 9F and 9G. 

Four sequential bytes of key data are fed into the chrominance key processor to 
produce one combined key byte to cut chrominance data. The byte is used to cut a 
Cl and C2 pair. 

When the process repeats to produce the next key byte, key data in the tapped key 
delay has shifted twice. Consequently, the two most recent bytes used in one 
combined key byte become the two earliest bytes used in the following combined 
byte. 

Bytes of key data are fed into this processor one at a time at the IX clock rate. As 
each byte is received, it is multiplied by a factor between 0 and 1, established by 
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its position in the sequence. The products produced by multiplying the four key 
bytes are accumulated in a register and the complete sum is fed out as a combined 
byte. 

Key bytes, selected from the tapped key delay outputs by multiplexers 5B, 5C, 5D, 
and 5E, are clocked into register 6E by the IX clock. Register outputs are fed to 
PROM 7E. The PROM multiplies each byte by a factor established by the A8 and 
A9 address inputs and the product is clocked into register 9E. 

Outputs of 9E are fed to adders 9F and 9G. When the first product of a combined 
group is in 9E, multiplexers 8G and 8H feed zeros, hard-wired to the multiplexer A 
inputs, to the adders. The result of this addition, which is the same as the 9E input, 
is clocked into register 7G. 

When subsequent products of the combined key byte are in 9E, the accumulated 
sum in 7G is fed to adders 9F and 9G by the multiplexers. When four products have 
been accumulated in register 7G, it holds a combined key byte. This is fed to 
register 7H. 

3-.58 Key Multiplexer 

The key multiplexer consists of tri-state registers 7H and 9H. Key bytes, to cut 
luminance and chrominance, are clocked into 9H and 7H, respectively. A timing 
signal, which is low when luminance bytes are fed to the cutter multiplier, is fed to 
the output enable terminal of 9H at pin 1. The inversion of this signal is fed to 
7H-1. 

3-.59 Cutter Multiplier 

The cutter multiplier multiplies eight-bit key bytes by eight-bit luminance and 
chrominance bytes and produces a product rounded off to eight bits. Key bytes are 
binary fractions ranging in value from 0 to I. Video bytes are signed binary 
numbers ranging from -128 to +I 28. Multiplication products are in the same 
format, and have the same range, as video inputs. The cutter multiplier consists of 
IC multiplier 3F, registers IG, IH, and 2H, adders 3H and 4H, and flip-flop 4G. 

Video bytes are clocked into register I G by I .5X and fed to the X inputs of 
multiplier 3F. When luminance bytes are in IG, the output of register 9H is fed to 
the Y inputs of 3F. The output of register 7H is fed to the Y inputs of 3F when 
chrominance bytes are in register IG. The nine most significant bits from the 
multiplier output are clocked into register 2H and flip-flop 4G, rounded off to eight 
significant bits by adders 3H and 4H, and clocked into output register IH. The 
outputs of IH are fed to the Adder PWA. 

3-60 Computer Interface 

The computer interface consists of ICs 2N, IS, 1 T, and 2T on sheet 4. Decoder 2N 
decodes strobes to load control data in registers IS and IT and to clear key failure 
detector counters in IC 3T. Tri-state buffers in 2T put the count in 3T counters on 
MCHBUS data lines DO through D7. 
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3-61 ADDER PWA 

The Adder PWA receives cut video from Cutter PWAs. This consists of channels A, 
B, C, and D video and two cut video background matt channels. The Adder PW A 
adds any two combinations of input video channels simultaneously. The results of 
either addition can be fed out of the card on any combination of output channels, 
with the restriction that no output channel can carry both combined video signals 
at the same time. This restriction is imposed by software to protect output circuits 
of the board. 

The six input video channels are fed to adders No. 1 and No. 2 via input buffers. 
(See Figure 3- I 7 .) Input-enable signals for each channel are also fed to each adder. 
Those channels to be added together at any given time are gated into the same 
adder by active (low) states of associated enable signals. 

Provision is made to delay the sum output of adders for one or two cycles of the 
ECL X 1.5 clock. The delay is controlled by delay-enable lines to the adders. 

The output of each adder is fed to an associated output register. Either output 
register can gate its combined video input to any combination of output channels. 
Output enable lines to each register control the output gating. 

Input enable, delay enable, and output enable signals are produced in the computer 
interface logic in response to control data received from the Combiner Computer 
PWA. 

3-62 Input Buffers 

The input buffers consist of ICs IB, IC, ID, IE, IF, IG, IH, and lJ. (See the top of 
sheet 2 of the Adder PWA schematic in Section 5.) Input buffers IB, IC, ID, and IE 
receive cut multiplexed luminance and chrominance bytes from channels A, B, C, 
and D, respectively. Input buffers IF and lG receive similar bytes for two 
background matts. I Cs 1 H and 1 J are spares. 

3-63 Adder No. 1 

Adder No. 1 contains most of the logic on sheets 2 and 3 of the schematic. This 
adder adds all eight input numbers together. In a case where two channels are being 
combined, there will be numbers from these two channel inputs and numbers from a 
background matt input. The remaining five inputs will be feeding zeros into the 
addition. 

The eight input numbers (including the five inputs feeding zeros into the addition in 
the example just described) are added together in a series of two-number additions. 
First, channels A and Bare added, channels C and D are added, background matts 1 
and 2 are added, and the two spare inputs are added. Next, the sum produced from 
channels A and B is added to the sum produced from channels C and D while the 
sum produced from the two matts is added to the sum from the two spare inputs. 
The channel video sum is then added to the sum produced from background and 
spare inputs. 
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Inputs to adder No. I come through registers 28, 2C, 2D, 2E, 2F, 2G, 2H, and 2J at 
the top of sheet 2. Data is clocked into these registers by the X I .5 clock when 
master resets to pin I are inactive. 

Channel A numbers in 28 are added to channel 8 numbers in 2C by adders 38 and 
3C. The sum produced by this addition is clocked into register 48. IC 38 adds the 
four least significant bits from 28 and 2C. The four most significant bits are added 
by 3C. When a carry occurs from the least significant bits it is fed to the higher­
order addition from pin 38-9. 

The sum of channel A and channel 8 numbers in 48 is added to the sum of channel 
C and channel D numbers in 4E. This addition is produced by adders 4C and 4D and 
the sum is clocked into 4K. 

The sum of channels A, 8, C, and D in 4K is added to the sum of background 
channels and spare inputs in 4N. This addition is produced by adders 4L and 4M and 
the sum is clocked into 3N on sheet 3. 

Ideally these additions should never add up to more than +I27. This follows from 
the fact that the maximum value of numbers before being cut out is +I27. For 
example, if 50% of +I 27 is added to 50% of + 127, the result should be I 00% of + 127 
or +I 27. However, round-off errors can cause sums in excess of + 127 to occur. An 
example of this effect is seen in the case of cutting 0 I I I I I I I (+I 27) to 50%, which 
gives OI ll I 11.I (+63.5). Rounded, this gives OIOOOOOO (+64). Consequently, 50% of 
+ 127 plus 50% of +I 27 adds up to 10000000 which in this number system equals 
-I28. 

To prevent this reversal of sign from occurring, logic is included with the addition 
logic to detect sums in excess of +127. If such a sum is detected at any addition 
stage, a flip-flop is set. Outputs of these flip-flops are propagated through to set 
flip-flop 4R-I 9 on sheet 3. When flip-flop 4R-I9 is set, the sum in 3N is not valid 
and the output of 4R-I9 forces the output of multiplexer 3R/3P to OI I 11111. When 
4R-I 9 is low, the number in 3N is fed through multiplexer 3R/3P. 

The sum produced by adder No. I at multiplexer 3R/3P is fed out through delay 
logic containing 3L, 3M, 2K, and 2L. When no delay is required, the outputs of 
buffers in 3M are enabled by a low input to pins 3M-I and 3M-I9 to gate the data 
straight through. A delay of one clock period is produced by enabling the outputs of 
buffers in 2L instead. This feeds the outputs through flip-flops in 3L. When the 
outputs of flip-flops in 2K are enabled instead of outputs of 3M or 2L, data is 
clocked through flip-flops in 3L and 3K for a delay of two clock periods. 

3-64 Output Register No. 1 

Output register No. I contains IC registers lK, IL, IM, IN, and IP. Outputs of the 
delay logic are clocked into these registers by the 1.5X clock. Outputs of registers 
lK, IL, IM, and IN go to channels A, 8, C, and D, respectively. Register IP is a 
spare. Data is fed to channels providing video for the combine summed in adder No. 
1 by enabling outputs of the associated IC register with a low signal to pin 1. The 
outputs of these registers are tri-state. They connect to duplicate devices in output 
register No. 2 allowing either register to feed data to any channel. 
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3-6.5 Adder No. 2 and Output Register No. 2 

Adder No. 2 and output register No. 2 contain most of the logic on sheets 4 and 5. 
These devices are the same logic configurations as adder No. 1 and output register 
No. 1. They receive data from the same sources and feed outputs to the same 
destinations. The only difference between the No. I and No. 2 devices is the 
control signals they receive from the computer interface logic. 

3-66 Computer Interface Logic 

The computer interface logic contains ICs 3S, IR, IS, 2S, and 2R on sheet "3, and 
ICs 5S and 5R on sheet 5. IC 3S receives a write strobe and address lines from the 
combiner computer and decodes chip select signals CSO and CS2. The CSO signal 
loads data into 2S and 2R on sheet 2. Data is loaded into 5S . and 5R on sheet 3 by 
CS2. The data to these registers is buffered by IR and IS on sheet I. 

Outputs of 2S on sheet 3 enable inputs to addition logic from channels A, B, C, and 
the background channels as required. Outputs at pin 19, I6, and I5 of IC 2R control 
the output delay of adder No. 1. Destinations of video outputs of adder No. 1 are 
selected by outputs of 2R at pins 12, 9, 6, 5, and 2. 

Outputs of 5S and 5R on sheet 5 perform the same functions for adder No. 2 and 
output register No. 2 as outputs of 2S and 2R do for adder No. 1 and output register 
No. 1. 

3-67 CLOCK PWA 

The Clock PW A produces timing outputs for use by other PW As in the 
concentrator. The outputs consist of X3 and HPHASE signals for channels A, B, C, 
and D, eight bank clocks, and GOO through G011 X3 and HPHASE signals are fed to 
each I/O PW A. The bank clock and GOO through GO 11 signals are fed to Keyer, 
Cutter, and Adder PW As. Timing references, from which outputs are derived, are 
selected as appropriate for the combines in progress. Gating of selected timing 
references is controlled by data from the combiner computer. 

3-68 X3 and HPHASE Signals 

X3 and HPHASE signals are produced by channel I/O clocks selectors. (See Figure 
3- I 8.) When channel A video is used in combine No. 1, the channel A 1/0 clocks 
selector gates through the X3A and HA signals to become X3-A and HPHASE-A 
signals to the channel A 1/0 PWA. It gates through the X3B and HB signals when 
channel A video is used in combine No. 2. When channel A video is not used in a 
combine, it is looped through the 1/0 PWA and fed back to the signal system. In 
this case, the CLKO and HO signals are gated through. Input selection for this 
multiplexing function is controlled by the EO and El bits from the setup registers. 
X3 and HPHASE signals for other channels are produced by other 1/0 clock 
selectors in the manner described for channel A. 

The CLKO and HO signals are produced by the channel A HPHASE adjust counter. 
This counter receives the PLLX3-A and PLLHPHASE-A signals from the channel A 
1/0 PWA. The PLLX3-A signal is buffered and fed through to become the CLKO 
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signal. The phase of the PLLHPHASE-A pulse is shifted some number of cycles of 
the CLKO signal to produce the HO output. The amount of shift is controlled by the 
AO through A7 bits from the setup registers. 

CLK and H signals for other channels are produced by other HPHASE adjust 
counters in a similar manner to that described for the channel A signals. 

The X3A and HA signals are produced by input clock selector No. 1. This selector 
receives CLK and H signals from HPHASE adjust counters for channels A through 
D and gates through the inputs from one channel. Selection is controlled by the FO 
and F 1 bits from the setup registers. 

The X3B and HB signals are produced by input clock selector No. 2 in a similar 
manner to that described for the X3A and HA signals. 

3-69 Bank Clock Signals 

Bank clock signals are produced by the channel, background, and adder clocks 
selectors. The bank 0 clocks are used to clock channel A data in the Keyer and 
Cutter PWAs, in slots 9 and 5, respectively. (See Table 3-3.) Mnemonics for the 
bank 0 clocks are also listed in the table. The bank 0 clocks are produced by gating 
through timing signals from the combine No. 1 or No. 2 timing generator outputs. 
Selection from these two sources is controlled by the GO signal from the setup 
register. Other bank clocks are produced in a similar manner. Pertinent data for 
each set of bank clocks is listed in the table. 

Combine No. 1 timing generater produces timing signals for combine No. I. The 
timing signals are derived from reference CLK and H signals selected by input 
clock selector No. 1. The reference signals selected will be from the channel 
providing reference video. This channel is selected manually by the control unit 
operator for combine No. 1. 

Timing signals for combine No. 2 are produced by combine No. 2 timing generator 
from reference signals selected by input clock selector No. 2. 

3-70 GOO Through GOil Signals 

The GOO through GO 11 signals are produced by the general outputs selector. Each 
of these signals is produced by clocking through a corresponding T signal from a 
timing generator with a clock from the same generator. For example, GOO is 
produced by clocking the TO-A or TO-B signal through. If the TO-A signal is clocked 
through, it is clocked by the TTLX 1-A, since TO-A and TTLX 1-A are both from the 
combine No. 1 timing generator. Table 3-4 lists the GO signals plus information on 
the destination and use of each signal. 

3-71 HPHASE Adjust Counters 

HPHASE adjust counters shift the phase of the PLLHPHASE signals received from 
1/0 PW As. Each adjust counter contains three IC counters. (See sheet 2 of the 
Clock PW A schematic in Section 5.) The counter for channe' A contains IC 
counters 3K, 4K, and 5K. The three duplicate configurations below the channel A 
counter are for channels B, C, and D, in that order. 
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Table 3-3. Clock PWA Bank Clocks 

Bank 
Clock PWA PWA Clock Setup 

Number Use Type Slot Mnemonics Bit 

0 Chiinnel Keyer and 9/5 X3, Xl, GO 
A Cutter X0.5,H 

1 Channel Keyer and 9/5 X3, Xl, Gt 
B Cutter X0.5,H 

2 Background Keyerand 9/6 X3,H G2 
#1 Cutter 

3 Ch~nnel Keyerand 1017 X3, Xl, G3 
c Cutter X0.5, H 

4 Channel Keyerand 1017 X3, Xl, G4 
D Cutter X0.5,H 

5 Background Keyerand 10/6 X3,H GS 
#2 Cutter 

6 Adder #1 Adder 8 X3, Xl.5, G6 
H 

7 Adder#2 Adder 8 X3, Xl.5, G7 
H 

Table 3-4. Clock PWA GO Signals 

Channel 
or PWA PWA Setup 

Mnemonic Combine Type Slot Function Bit 

GOO CHA Cutter 5 KEY SW PO 

GOl CHB Cutter 5 KEY SW Pl 

002 CHC Cutter 7 KEY SW P2 

003 CHD Cutter 7 KEY SW P3 

G04 Background #1 Cutter 6 KEY SW P4 

(Continued next page) 
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Table .3-4. Clock PWA GO Signals (Continued) 

Channel 
or PWA PWA Setup 

Mnemonic Combine Type Slot Function Bit 

005 Background #2 Cutter 6 KEY SW P5 

G06 Background #1 Keyer 9 FRAME P6 

G07 Background #2 - Keyer 10 FRAME P7 

GOS Background #1 Keyer 9 VERTICAL PS 
BLANKING 

009 Background #1 Keyer 9 VERTICAL pg 
BLANKING 

GOlO Background #2 Keyer 10 VERTICAL PlO 
BLANKING 

GOU Background #2 Keyer 10 VERTICAL Pll 
BLANKING 

0012 Combine 1 Combiner 27 FIELD IN- P12 
Computer TERRUPTTO 

COMPUTER 

G013 Combine 2 Combiner 27 FIELD IN- Pl3 
Computer TERRUPTTO 

COMPUTER 

0014 } 
P14 

Spare 
G015 P15 

The channel A counter is incremented by PLLX.3 from the PW A in slot 1. T~e 
counter is preset by a pulse derived from the PLLHPHASE signal from the same 
PWA. The derived pulse is produced by flip-flops in 2K which produce a pulse with 
a 2.5 nanosecond width from the 7.5 nanosecond PLLHPHASE pulse. This limits the 
preset pulse to one cycle of the incrementing clock. When the channel A counter 
recycles, the carry out of 5K is clocked into flip-flop .5L. The output of this flip­
flop is the HO signal to the channel A 1/0 clocks selector. The value of the AO 
through Al 1 preset number to the counter determines the phase shift produced by 
this counter. 
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3-72 Channel 1/0 Clocks Selectors 

Channel I/O clocks selectors select the source for X3 and HPHASE signals to 1/0 
PWAs. The selectors are illustrated on the right side of sheet 2. Multiplexers 3L, 
4L, 3M, and 4M are contained in selectors for channels A, B, C, and D, 
respectively. 

Multiplexer 3L selects the CLKO, X3A, or X3B input to be the X3 signal to channel 
A. The selection is controlled by the EO and El bits which also control the selection 
of HO, HA, and HB to be the HPHASE signal. The HPHASE signal is clocked 
through flip-flop 2L by the X3 signal to put it into synchronization with this clock. 

3-73 Setup Registers 

The setup registers receive data from the Combiner Computer PWA to control the 
functioning of devices on the Clock PWA. The registers are contained on sheet 3. 

TTL data is received on the DO through D 15 lines. The data is buffered and fed to 
registers IN, IR, and IS which store P and R bits. The buffered data is also fed to 
TTL to ECL translators 2N, 2P, and 2R to produce ECL data KO through Kll. The 
K data is fed to registers in the lower center of the sheet to store A, B, C, D, E, 
and G bits. 

Address bits, a r~ad/write signal~nd a bus strobe are received on the Al through 
A 7 lines, the R/W line, and the BS line. Address lines A5, A6, and A 7 are decoded 
by ~U to ..Q!:Oduce clocks for the various registers. The decoder is enabled by low 
R/W and BS signals. Clocks J6 and J7 load TTL registers IN, IR, and IS. JO through 
J5 are converted from TTL to ECL by translators in 2T and 2S to clock data into 
ECL registers. 

Functions of setup bits are listed in the table at the lower left corner of sheet 3. 
Table columns are headed by clocks decoded from the address bits and the lines 
represent data bits. The first column indicates that bits DO through D 11 control the 
phase adjustment of the HPHASE signal for channel A after being clocked into a 
register by JO. (Bits DO through D 11 become KO through K 11 . when they are 
converted to ECL signals. KO through Kll become AO through Al 1 after they are 
clocked into 4N and 3N by JO. Bits AO through Al 1 are fed to channel A HPHASE 
adjust counter to control the phase of HO.) 

3-74 Input Frame Pulse Selector No. 1 

Input frame pulse selector No. 1 selects a reference frame pulse for the generation 
of timing signals for combine No. 1. The selector consists of multiplexer 1 lH in the 
upper left corner of sheet 4. Selection is controlled by the R 0 and R 1 bi ts from the 
setup registers. 

3-7.5 Input Clock Selector No. 1 

Input clock selector No. 1 selects a reference CLK and H signal for the generation 
of timing signals for combine No. 1. The selector consists of multiplexer 6L in the 
upper right corner of sheet 4. Selection is controlled by the FO and F 1 bits from the 
setup registers. 
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.3-76 Combine No. 1 Timing Generator 

The combine No. 1 timing generator produces timing signals used throughout the 
concentrator to process combine No. 1. This timing generator contains all the logic 
on sheet 4 except multiplexers 1 lH and 6L. 

Counter 8D, PROM 8E, and flip-flops in 8F produce ECLX 1-A, ECLX0.5-A, and 
ECLX 1.5-A clocks. Counter 8D is incremented by the X3 clock. It is reset by the 
HA pulse. Counter stage outputs are fed to address inputs of PROM 8E. PROM 
outputs are clocked into flip-flops in 8F to produce reliable logic levels. The output 
at pin 8F- l 5 is fed back to preset counter 8D after count 5. 

The HO-A through H7-A signals are produced by counters 12L, 12M, and 12N, 
PROM 12T, latches in llU, translators 6A and 7A, flip-flops in 6B and 7B, and 
gates in 6C and 7C. The counters count the X 1 clock. They are cleared by the 
frame pulse and preset at the end of each line by the output of 12K-9. The counter 
outputs go to address inputs of PROM 12T. The PROM outputs are strobed into 
latches in 11 U. Outputs of 11 U latches are converted from TTL to ECL by 
translators 6A and 7 A. The translator outputs are clocked into flip-flops in -6B and 
7B. The flip-flop outputs are fed to gates in 6C and 7C. These signals have a 
minimum pulse width of 75 nanoseconds since the period of the XI clock is 75 
nanoseconds. The common input to gates 6C and 7C consists of low pulses with 
pulse widths of 25 nanoseconds and a period of 75 nanoseconds. This input limits 
the high output pulses of the gates to 25 nanoseconds. 

The TO-A to Tl 1-A outputs, which are fed to the general outputs selector, are 
produced from a logical combination of H signals and V signals by programmable 
array logic (PAL) in 9U and 9S. The outputs of the PALs are clocked into flip-flops 
in 8U and 8T by the X 1 clock. The sixteen flip-flop outputs are designated TO-A 
through T 15-A. The T 14-A and T 15-A outputs are spares. 

The H signals are produced from the outputs of counter 12L, 12M, and 12N. These 
outputs are fed to PROMs 12R and 12S. The outputs of the PROMs are clocked into 
flip-flops in llS and llT which provide the HO through Hl5 outputs. 

The V signals are produced by counter l lJ, PROMs l lK and 1 lL, and flip-flops in 
l lP and llR. The counter counts line frequency pulses from llS-9. It is preset to 0 
by the frame pulse. The counter outputs are fed to PROMs llK and llL. PROM 
outputs are clocked into 11 R and 11 P • 

.3-77 Input Frame Pulse Selector No. 2 

Input frame pulse selector No. 2 selects a reference frame pulse for the generation 
of timing signals for combine No. 2. The selector consists of multiplexer llG in the 
upper left corner of sheet 5. Selection is controlled by the R2 and R3 bits from the 
setup registers. 

3-78 Input Clock Selector No. 2 

Input clock selector No. 2 selects a reference CLK and H signal for the generation 
of timing signals for combine No. 2. The selector consists of multiplexer 6K in the 
upper right corner of sheet 5. Selection is controlled by the F2 and F3 bits from the 
setup registers. 
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3-79 Combine No. 2 Timing Generator 

The combine No. 2 timing generator produces timing signals used throughout the 
concentrator to process combine No. 2. This timing generator contains all the logic 
on sheet 5 except multiplexers 11 G and 6K. It is the same configuration as combine 
No. 1 timing generator and operates in the same manner. 

3-80 Channel, Background, and Adder Clocks Selectors 

Channel, background, and adder clocks selectors produce the bank clocks. These 
selectors are illustrated on sheets 7 and 8. 

The channel A clocks selector produces the bank 0 clocks. This selector contains 3F 
and 3E. Multiplexer 3F selects a set of clocks from the No. 1 combine timing 
generator o~ a set from the No. 2 generator. The selected clocks are 
resynchronized by flip-flops in 3E. Selection is controlled by the GO bit from a 
setup register. 

The remaining selectors are the same configuration as the channel A clocks 
selector and function in the same manner. 

3-81 General Outputs Selector 

The general outputs selector produces the GOO through GO 15 outputs. This selector 
is illustrated on sheet 6. Outputs G 14 and G 15 are spares. 

The GOO through G03 signals are produced by 6S, 5S, and 5R. PAL 6S functions as 
a group of multiplexers. The PO input is a control bit. This bit selects the TO-A or 
TO-B signal to be fed out at pin 6S-18. The PO bit also selects the TTLXI-A of 
TTLXl-B clock to be fed out at pin 6S-17. The low state of PO selects both -A 
signals and the high state selects both -B signals. The selected TO signal is 
resynchronized by clocking it through a flip-flop in 5S with the selected TTLX 1 
signal. The Pl, P2, and P3 inputs are also control bits. They select Tl, T2, and T3 
bits, respectively. For each -A signal that is selected, the TTLX 1-A clock is also 
selected to clock the -A signal through a flip-flop. Selected -B signals are clocked 
by TTLXJ.-B. 

The G04 through GO 13 signals are produced in a similar manner by logic 
configurations containing PALs 6U, 6N, and 6R. 

3-82 COMBINER COMPUTER PW A 

The Combiner Computer PWA receives data from control units, which define 
combines, and sends control data to devices on this board and to other concentrator 
boards as necessary to produce the combines as defined. This board contains a 
microprocessor, support logic, and several peripheral devices. (See Figure 3-19.) 
The devices consist of RAM and ROM with page control, an electrically eraseable 
ROM, a multiplier, an interrupt controller, a control unit interface, MCHBUS logic, 
a programmable timer, status switches, diagnostic LEDs, and a maintenance 
terminal interface. The peripheral devices communicate with the microprocessor 
via address, data, and control lines. 
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Figure .3-19. Combiner Computer PW A Block Diagram 

.3-83 Microprocessor 

The microprocessor, IC 7M on sheet 2, is a Z8002A. (See Combiner Computer PWA 
schematic in Section 5.) IC 7M has a clock input and 16 bidirectional data and 
address lines designated ADO through AD 15. It also has three input control lines 
and nine output control lines. 
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Control inputs consist of WAIT, VI, and RESET. An active W AITinput to 7M causes 
it to stop. This is used when required to communicate with slow devices. Vectored 
interrupt VI goes low when there is an interrupt condition. When this occurs, the 
microprocessor ascertains the source of the interrupt by communicating with the 
interrupt controller. The RESET input puts the microprocessor in its starting 
condition. 

Control outputs consist of B/W, R/W, MREQ, DS, STO, STl, ST2, ST3, and AS. The 
B/W lines indicates whether the computer wants a byte or a word when it addresses 
RAM. Read/write line R/W indicates whether data is to be loaded or retrieved 
from memory and other devices. Memory request line MREQ goes low to indicate 
that a RAM or ROM is to be accessed and high for other devices. Data strobe OS is 
used to strobe data in or out of the microprocessor. Status bits STO, STl, ST2, and 
ST3 tell what the microprocessor is doing. These outputs are useful in decoding 
equipment strobes. Address strobe AS is used to strobe addresses from the ADO 
through AD 15 lines into an external address register • 

.3-84 Microprocessor Support Logic 

The microprocessor support logic contains everything on sheet 2 in addition to 
microprocessor 7M and the logic on sheet 7 that generates the WAIT input to 7M. 
Pulse generator 8T produces a reset pulse when power is applied or when the reset 
button on the board is pressed. Crystal-controlled oscillator 7C produces a TTL 
clock at a frequency of 4.9152 MHz to clock the 7M. Counters 8F and 9F divide the 
clock frequency to produce additional clocks at lower frequencies. Registers 6K 
and 6R store addresses from the computer to free the ADO through AD15 lines to 
carry data. Bidirectional buffers 6L and 6P buffer the computer output except 
when the data strobe occurs during a read instruction. In this case, they buffer the 
computer input. Buffers in 7K buffer control line outputs of 7M. PAL 6G and 
decoder 3L decode control signals which select devices to be accessed. Decoder 3L 
is inhibited except when 6G decodes DEVICES. This signal enables 3L which then 
decodes address lines A3, A4, and A5. Outputs of 6G and 3L are listed in Table 3-5 
which indicates the function of each. 

Table .3-5. Decoded Control Signals 

Signal Function 

MCHBUS Enables communication with other PW As. 

REGSEL Enables register decoder 3F. 

MEMORY Selects RAM or ROM instead of other devices mapped into memory. 

I/D Indicates if ADO through AD15 carry instruction or data. 

(Continued next page) 
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Table 3-5. Decoded Control Signals (Continued) 

Signal Function 

DEVICES Used to e:xpand decoding by enabling decoder 3L. 

VIAC Vectored interrupt acknowledge. 

REFRESH Refreshes the dynamic RAM. 

EEROM Enables fetch from or write to the electrically eraseable ROM. 

CHA Enables communication with the control unit for combine No. 1. 

CHB Enables communication with the control unit for combine No. 2. 

SWITCHER Not used in this application. 

MNTCE Enables communication with diagnostic terminal. 

TIMER Enables programming of one of the three available timers. 

INTCTLR-B Allows communication with interrupt controller B. 

INTCTLR-A Allows communication with interrupt controller A. 

The WAIT input to microprocessor M 7 comes from gate 2L-6. (See sheet 7 .) When a 
slow device is accessed that requires a wait of no more than one cycle of CPUCLK, 
the wait is produced by shift register 3R. An example is EEROM 6T which is also 
on sheet 10. When M 7 is going to access 6T the EEROM signal is decoded. This is 
fed to pin 11 of NANO gate 3M, causing the load input of register 3R, at pin 9, to 
go high (inactive). Previously, the active load input had put ones into flip-flops A, 
B, and D of 3R and a zero into C. When EEROM goes low the zero is clocked into D 
followed by ones to produce a single wait state. When a wait of more than one 
cycle of CPUCLK but less than two is required, shift register 3P produces the wait 
period. This register receives a zero in both flip-flops B and C. The PAUSE input 
to pin 5 of gate 2L is from the interrupt controller. The length of this wait is 
variable depending on how long it takes the controller to generate a vector code. 
The input to pin 4 of gate 2L is for testing purposes. 
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.3-85 Page Control Logic 

The board contains eight pages of memory, four of PROM and four of RAM. Any 
four pages are directly addressable at any one time. Addressable pages are selected 
by control signals from the page control logic. (See sheet 5.) Control signals are 
decoded from bits held in page registers 5E and 4E. Decoding is performed by PAL 
6E. 

The bits in page registers that select current pages O, 1, 2, and 3 are listed in the 
lower left table on sheet 5. The code for each page is listed in the table on the 
right. The code that selects the current page to be accessed is listed in the middle 
table • 

.3-86 RAM and Associated Logic 

The RAM is illustrated on sheet 3 of the schematic. It contains four pages of 32K 
bytes each and consists of RAM ICs 8J through 8S and 9J through 9S. Each RAM IC 
·has 64K addresses with one bit at each address. The 16 RAM ICs comprise a 64K 
address memory with a 16-bit word at each address. The 64K addresses are divided 
into four pages by the RAM 0 and RAM 1 signals. Each page contains 16K addresses 
with a high and low order 8-bit byte at each address. 

RAM ICs require 16 address bits. They are fed to the AO through A7 address lines 
in two bytes. The row address bits are clocked in by a low pulse to row address 
strobe input RAS. Column address bits are clocked in by a pulse to CAS. The D and 
Q terminals are data in and data out, respectively. The data output is tri-state and 
is enabled by an inactive (high) state of write input W. 

Associated logic consists of bidirectional buffers 7P and 7L, multiplexers 6S, 7R, 
9H, and 9G, and flip-flop 7J-9. 

Multiplexers 6S and 7R select eight lower or eight upper address bits for row or 
column address bits, respectively. The selected address bits are fed to the RAMS 
through buffers in 7S. These buffers are designed specifically to drive MOS loads 
that have special voltage and drive specifications. 

An odd write strobe to RAMs 8J through 8S and an even one to 9J through 9S are 
produced by multiplexer 9H and buffered by memory drivers in 8H. The odd and 
even strobes load bytes RDO through RD7 and RD8 through RD15, respectively. 
When byte/word signal B/W is in the byte state and a write pulse occurs on the 
R/W" line, one of the strobes will be produced. Selection is controlled by address bit 
AO. When this bit indicates an odd address, the odd write strobe is produced. 
Otherwise, an even one is produced. The word state of B/W causes both an odd and 
an even strobe to be produced in response to a write pulse. 

ICs 7P and 7L buffer the RAM data inputs and outputs. Direction is controlled by 
read/write signal R/W'. Tri-state outputs of the buffers are enabled by a low chip 
select input to pin 19. Chip select signals are produced by 9G and fed to the buffers 
when 8G gates are enabled by RAMSEL When R/W is in the write state, chip select 
is produced in response to write strobes to the RAM. An active state of data strobe 
DS produces chip select when R/W is in the read state. 
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3-87 ROM and Associated Logic 

The ROM is illustrated on sheet 6 of the schematic. It contains four pages of 32K 
bytes each and consists of ROM ICs 5M, 5P, 5S, 5T, 4M, 4P, 4S and 4T. Each IC 
ROM contains 16K addresses with a byte at each address. Each page contains two 
IC ROMs. 

Associated logic consists of decoder 6J. This IC decodes PROM 0 and PROM 1 
signals from the page control logic. When the ROM has been selected for a fetch, 
PROMSEL is active. Then, a low strobe to the MREQ input causes the decoder to 
produce an output enable pulse to the ROMs in one page. 

3-88 Electrically Eraseable ROM 

The electrically eraseable ROM (EEROM) is IC 6T on sheet 7. This device contains 
2K addresses with eight bits at each address. It is used to store setup numbers. Al 
through A 11 are the address inputs. DO through D 7 are data outputs. CE is the chip 
enable, WE is the write enable, and OE is the output enable. 

3-89 Multiplier 

The multiplier consists of IC multiplier 5F and decoder 4H on sheet 6 and register 
5D on sheet 6. It is provided to save microprocessor time. 

IC 5F multiplies a 16-bit X input by a 16-bit Y input and produces a 32-bit product. 
When the CLK-X input to 5F receives a high pulse, the leading edge clocks the 
16-bit X input into the multiplier. The leading edge of a low pulse to input CLK-Y 
clocks the Y input in. A low input to TRIM puts the 16 most significant bits of the 
product on the MSP output lines. The 16 least significant bits are put on the LSP 
lines (which are also Y input lines) by a low input to TRIL. Decoder 4H decodes 
address lines A3, A4, and A5 to produce CLK and TRI inputs to the multiplier when 
DEVICES has been decoded by PAL 6G on sheet 2 and address line A6 is low. 
Decoded outputs are low during data strobe DS. 

The mode of the multiplier is controlled by mode inputs TCX, TCY, RND, and FA. 
When all these inputs are low the X and Y inputs are treated as unsigned binary 
numbers and a 32-bit unsigned binary product is produced. A high TCX input causes 
the X input to be treated as a signed number with the sign in the most significant 
position and negative numbers in the twos complement form. The Y input is treated 
this way when TCY is high. The product is rounded off to 16 significant bits when 
RND is high. A high FA input causes the product to have a sign bit in the most 
significant position of both the most significant product and the least significant 
product. Register 5D is loaded with status bits from the lower data byte when 
STATUS OUT is decoded by decoder 3F on sheet 5. Bits DO through D3 in this 
register control the state of mode signals to multiplier 5F. 

3-90 Interrupt Controller 

The interrupt controller contains IC interrupt controllers 2P and 2M. (See sheet 6.) 
When either of these ICs receives an interrupt it produces vectored interrupt signal 
VI to microprocessor 7M. IC 7M responds with interrupt acknowledge signal VIACK. 

3-52 Ampex 1809633-01 



ADD 

When this is followed by data strobe DS from 7M the IC interrupt controller that 
sent the VI signal puts a code on data lines DO through D7, identifying the source of 
the interrupt. 

Interrupts I/O INT O, 1/0 INT I, I/O INT 2, and I/O INT 3 are from the 1/0 boards 
for channels A, B, C, and D, respectively. The interrupt is sent when the board has 
data for the computer that was received on the 9THBIT line. Interrupts TIMER O, 
TIMER I, and TIMER 2 are from timers O, I, and 2 in the programmable timer. 
These interrupts are generated when the corresponding timers time out. CHAINT 
and CHBINT indicate that data has been sent to the control unit interface for 
combine No. 1 and combine No. 2, respectively. MNTCEINT indicates the 
maintenance terminal interface has transmitted a character to the terminal or has 
received one from the terminal. SWITCHER interrupt is not used in this 
application. 

3-91 Control Unit Interface 

The control unit interface allows the concentrator to communicate with two 
control units at a time, one for combine No. I and one for combine No. 2. The 
interface is illustrated on sheet 4. 

Serial digital data from control units is fed to line receivers in the top right corner 
of the sheet. Receiver outputs are fed to multiplexers IA and IB. Multiplexer IA 
selects the control unit input for combine No. I and feeds it to universal 
asynchronous receiver transmitter (UART) 7B. IC 7B converts the bit serial input 
to a bit parallel byte serial output and feeds it to first in first out register (FIFO) 
7 A on the RDO through RD7 lines. If a parity, frame, or overrun error occurs, an 
error indication is fed to pin 7 A-24. (The microprocessor will not use data received 
with an error indication.) The microprocessor reads the data stored in the FIFO. 
Bytes of data are strobed onto the DO through D7 lines in the order they were 
received by low pulses to the CSA input. Multiplexer IB selects the input for 
combine No. 2 and feeds it to the computer via UART 9B and FIFO 9A. FIFO A 
EMPTY and FIFO B EMPTY outputs of 7A and 9A go to the microprocessor via 
status register 5C on sheet 5. 

Data from the computer for a control unit is fed to register 6D. If the data is for 
combine No. 1 control unit it is fed to TDO through TD7 inputs of UART 78. UART 
7B serializes the data and feeds it to demultiplexer 3C. IC 3C connects to line 
drivers that feed serial data to the eight control units. The serial input to 3C goes 
to the line driver that is connected to the control panel controlling combine No. 1. 
Data for combine No. 2 line driver goes via UART 9B and demultiplexer 2C. 

The selection function for combine No. 1 multiplexer and demultiplexer is 
controlled by signals CHAO, CHAI, and CHA2. These signals are produced by bits 
stored in register 3B. This register also stores bits to control combine No. 2 
selection and bits that indicate if a control unit is connected for combines No. 1 
and 2. Outputs of register 3B are connected to LEDs DSI through DS7 for 
diagnostic purposes. Register 4D holds bits that turn line drivers on or off. Line 
drives in use must be turned on. Others may be off or on. 
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3-92 MCHBUS Logic 

The MCHBUS Logic is an interface between the combiner computer board and 
other concentrator boards. It consists of decoders IM, IN, IP, and IT, bi­
directional buffers IS and IR and buffer IC IU on sheet 5. MCHBUS lines consist of 
board strobes and address lines out and bidirectional data lines. 

Board strobes BST through BS'32 are produced by the decoders. Decoder 2U does a 
preliminary decode of address lines All and Al2 when MCHBUS is active to 
produce and enable to one of the other four encoders. The decoder receiving the 
enable decodes address lines A8, A9, and A 10. The decoded board strobe goes low 
when data strobe DS to the decoder input goes low. 

Address lines Al through A7 from external address r~ster 6K/6R on sheet 1 are 
fed to concentrator boards via buffers in I U. The R/W output of buffer IC 7K on 
sheet 1 is also fed to the boards via IC 1 U. 

Computer data lines DO through Dl5 are connected to concentrator boards via bi­
directional buffers IS and IR. Direction of these buffers is controlled by R/W. 
Buffer outputs are enabled when MCHBUS is decoded by PAL 6G on sheet 1 and DS 
goes low. 

3-93 Programmable Timer 

IC 2S on sheet 6 is the programmable timer. This IC contains three independent 
programmable timers that are controlled by the microprocessor. Timers are 
programmed by data fed to 2S on the DO through D7 lines. The data is clocked in by 
TIMER from decoder 3L on sheet 2. One of the three internal timers is selected to 
receive program data by address lines Al and A2 to 2S. When a timer times out, it 
produces an interrupt output on the corresponding timer output line. 

3-94 Status Switches 

The status switches provide information about system configuration to the 
microprocessor. They consist of dip switches 5A and 4B on sheet 5. Three of these 
switches indicate the type of switcher in the system. One indicates if the system 
uses NTSC or PAL video format. Other switches are spares. Switch outputs are fed 
to DO through D 1.5 data lines through tri-state buffers .5B and 4C. When SW is 
decoded by 3F these buffers are enabled and feed switch status data to the 
microprocessor. 

3-9 5 Diagnostic LEDs 

The diagnostic LEDs are provided to check the states of data lines for diagnostic 
purposes. This circuit contains LEDs DS9 through DS24 on sheet .5. It also contains 
registers 7U and 7T. When decoder 3F decodes LED, data on DSO through DSI5 is 
clocked into 7U and 7T. The outputs of these registers are displayed by the LEDs. 

3-96 Maintenance Terminal Interface 

The maintenance terminal interface allows certain terminals, as defined in 
paragraph 4-4, to communicate with the microprocessor for diagnostic purposes. It 
consists of UART 3J and associated translators. (See sheet 7.) IC IK is a de to de 
converter. It produces ± 12V power required by the interface. 
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Inputs and outputs of 3J are TTL. Signals to and from a terminal use RS-232 
standard. Translators in 2J convert the RS-232 signals to TTL. TTL is converted to 
RS-232 signals by translators in lJ. 

Data for a terminal is received from the microprocessor in bytes at the DO through 
D7 inputs. When UART 3J has data for a terminal, it sends request to transmit 
RTS to the terminal. If the terminal is ready to receive data it sends clear to 
receive CTS to 3J. The data is then sent bit-serially on the TD output of 3J. After 
sending a character to a terminal, 3J sends an interrupt to the interrupt controller. 

Data for microprocessor 7M is received from a terminal bit-serially on the RD line. 
UART 3J assembles the bits into a byte and informs 7M that a character is ready 
by sending an interrupt. When 3J is addressed and receives data strobe DS it puts 
the byte on the DO through D7 lines for the microprocessor. 
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This section contains information on test equipment, circuit breakers, fuses, 
diagnostic terminals, and power distribution. 

4-2 TEST EQUIPMENT 

Table 4-1 lists standard test equipment used for troubleshooting the concentrator. 

Table 4-1. Typical Test Equipment 

Item Description Type 

1 Multimeter Volt-ohmeter 

2 Oscilloscope Dual Channel, 150 MHz 

3 Digital Extender Ampex Part No. 1409773 

4-3 CIRCUIT BREAKER AND FUSES 

Locations of the circuit breakers and fuses are illustrated in Figures 1-5 and 1-6. 
Table 4-2 describes these devices. 

4-4 DIAGNOSTIC TERMINALS 

Acceptable terminals for diagnostic input to the concentrator are an Ampex D 17 5 
or any terminal that has a fixed tab stop such as a Zenith Data Systems HI 9. 

4-5 POWER DISTRIBUTION 

Power distribution for 115 and 230 Vac applications are illustrated in drawing 
1465060 in Section 5. 
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Table 4-2. Circuit Breaker and Fuses 

Item Description Type 

1 Circuit Breaker, 25A Input protection for 120 Vac service 

2 Circuit Breaker, 15A Input protection for 230 Vac service 

3 lOA Slo Bio Fuse Minus 5 Vdc power supply protection for 120 Vac 
service 

4 5A Slo Bio Fuse Minus 5 V de power supply protection for 230 Vac 
service 
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SECTION !5 

PARTS LISTS AND SCHEIVIATICS 

TITLE 

1 2 3 4 5 6 
System 

Concentrator Final Assembly • • • • • 
Basic Assembly • • • • • • • • • • 

Chassis Assembly • • • • • • • • 
Concentrator Motherboard PW A 
Digital Door Assembly. • • • 
Analog Door Assembly • • • • • 
+5V Power Supply Assembly •• 

120V/230V Line Voltage Kit 

120V Line Voltage Kit • • • • • • • • • • • • • • 
230V Line Voltage Kit • 

Lower Fan Assembly • • • • • • • • • . • • • 
Rear Fan Assembly • • • • • • • • • • 
Power Supply Chassis Assembly • • 

Connector Panel Assembly • 
Control Interconnect PW A • 

120V AC Cable Assembly • • • 
230V AC Cable Assembly • • • • 
l 20V Circuit Breaker Panel Assembly . . . • • • 
230V Circuit Breaker Panel Assembly • 
Digital Motherboard Interconnect 
Control Panel Cable • • • • • • • • • 
Digital Motherboard Connector Panel Cable 
Control Concentrator Motherboard Panel Cable. • 

Printed Wiring Assemblies 

Input/Output Phase Lock Loop PWA, Al-A4 •••• 
Cutter PW A, A5-A7 
Adder PW A, A8. • • • • • • • • • • • 
Keyer PWA, A9, AlO, NTSC • • • • 
Keyer PWA, A9, AlO, PAL • • •••• 
Clock PWA, Al 1, NTSC • • • • • • • . 
Clock PWA, All, PAL • • • • • 
Computer PWA, A27 

Ampex 1809633-01 

ASSEMBLY PAGE 
NO. NO. 

1464600 
1464402 
1464552 
1464693 
1420465 
1420466 
1465025 

1464407 
1464408 
1465023 
1465024 
1464592 
1464594 
1464420 
1420244 
1420209 
1464596 
1420217 

1465008 
1465007 
1464988 

1464411 
1464522 
1464519 
1464525 
1465110 
1464528 
1465111 
1464488 

5-1 
5-2 
5-5 
5-7 
5-26 
5-27 
5-28 

5-31 
5-37 
5-38 
5-40 
5-42 
5-46 
5-49 
5-53 
5-54 
5-55 
5-58 

5-60 
5-61 
5-62 

5-63 
5-91 
5-105 
5-1J9 
5-133 
5-138 
5-161 
5-166 
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SECTION 5 

PARTS LISTS ANDSCHEMATICS 

[CONTINUE DJ 

TITLE 

1 2 3 4 5 6 

Kits 

2 Channel NTSC/PAL-M Kit • • • • • 
2 Channel PAL Kit • • • • • • • • • • 
3/4 Channel NTSC/PAL-M Kit • • • • • • • • • • 
3/4 Channel PAL Kit • • • • • • • • • 

Miscellaneous 

Miscellaneous Parts Kit • • . • • • • 
ADO Concentrator Cable • • • • 

Software Kit • • • • • • • • • • • • 

Appendix A 

Integrated Circuits • • • • • • • • • • • • • 

5-ii 

ASSEMBLY PAGE 
NO. NO. 

1464409 
1464410 
1464569 
1465019 

1465118 
1464455 
1465019 

5-187 
5-188 
5-189 
5-1.90 

5-191 
5-192 
5-194 

A-i 

Ampex 1809633-01 



NUIVIERICAL LIST DF ASSEIVIBLIES 

ASSEMBLY REV. TITLE PAGE 
NO. NO. 

1420217 E 230V Circuit Brea~er Panel Assembly 5-58 
1420209 A 230V AC Cable Assembly 5-54 
1420244 E 120V AC Cable Assembly . . . . 5-53 
1420465 D Digital Door Assembly. . . . . 5-26 
1420466 D Analog Door Assembly. . 5-27 
1464402 Basic Assembly . . . . . 5-2 
1464407 120V Line Voltage Kit • . 5-31 
1464408 230V Line Voltage Kit • . . . . . . . 5-37 
1464409 2 Channel NTSC/PAL-M Kit 5-187 
1464410 2 Channel PAL Kit . . . . . . . . . . 5-188 
1464411 G Input/Output Phase Lock Loop PWA, Al-A4 5-63 
1464420 c Control Interconnect PW A • 5-49 
1464455 A ADO Concentrator Cable . . . . 5-192 
1464488 Computer PWA, A27 . . . . . . 5-166 
1464519 Adder PWA, AS • . . . . . . . . . . . . 5-105 
1464522 A Cutter PWA, A5-A7 • . . . . . . . . . . . fr-91 
1464525 Keyer PWA, A9, AlO, NTSC 5-119 
1464528 Clock PWA, All, NTSC •• . . . . . 5-133 
1464552 B Chassis Assembly • . . . . 5-5 
1464568 3/ 4 Channel NTSC/PAL-M Kit 5-189 
1464569 3/ 4 Channel PAL Kit . . . . . . . . 5-190 
1464592 c Power Supply Chassis Assembly • 5-42 
1464594 A Connector Panel Assembly • . . . . . . 5-46 
1464596 B- 120V Circuit Breaker Panel Assembly . . . . . . 5-55 
1464600 Concentrator Final Assembly • . . . 5-1 
1464693 c Concentrator Motherboard PWA . . . . . . . . 5-7 
1464988 A Control Concentrator Motherboard Panel Cable. . 5-62 
1465007 B Digital Motherboard Connector Panel Cable 5-61 
1465008 A Digital Motherboard Interconnect 

Control Panel Cable . . . . . . . 5-60 
1465019 Software Kit • . . . . . . 5-194 
1465023 A Lower Fan Assembly . . . . . . . . . . . . . 5-38 
1465024 A Rear Fan Assembly • . . . . 5-40 
1465025 A +5V Power Supply Assembly . . . . 5-28 
1465110 Keyer PWA, A9, AlO, PAL • 5-133 
1465111 Clock PWA, All, PAL • . . . . . . . . . . 5-161 
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NUMERICAL LIST OF SCHEMATICS 

SCHEMATIC REV. TITLE PAGE 
NO. NO. 

1464413 c Input/Output Phase Lock Loop PWA, Al-A4 5-69 
1464422 Control Interconnect P WA . . . . 5-51 
1464490 c Computer PWA, A27 . . . . . . . . 5-171 
1464521 Adder PWA, A8. . . . . . . . . 5-109 
1464524 B Cutter PW A, A5-A 7 • . 5-95 
1464527 B Keyer PWA, A9, AlO . . . . 5-123 
1464530 D Clock PWA, All . . . . . . . . . 5-143 
1464570 A 120V /230V Connector Motherboard Panel 

Interconnect Diagram • . . . . . . . . 5-3 
1465060 120V /230V Interconnect Wiring Diagram • . . . . 5-33 
9010221 cc Power Supply, Todd Corp., Case 102, SW Series • . 5-195 
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1464600-00 CONCENTRATOR FINAL ASSEMBLY REV. -

ITEM I µEF QTY REQD PER DASH NUMBER 
PART NUMBER DESCRIPTION NO. ESI~ -00 

1 1464402-01 BASIC ASSEMBLY 1 

2 

3 1464407-01 120V LINE VOLTAGE KIT G:> 1 
4 1464408-01 230V LINE VOLTAGE KIT 

5 

6 1464409-01 2 CHANNEL NTSC/PALM KIT CT> 1 

7 1464410-01 2 CHANNEL PAL KIT 

8 

9 1464568-01 3/4 CHANNEL NTSC/PALM KIT G>IT:> 1 
10 1464569-01 3/4 CHANNEL PAL KIT 

11 

12 1465019-01 SOFTWARE KIT 1 

~ 13 ._ 
1'1 1809633-01 ADO CONCENTRATOR MANUAL, THEORY AND MAINTENANCE 1 

NOTES: 

[~ LTEM IS AN ACCESSORY A.t.ID WILL BE INCLUDED 

AS DIRECTED BY SALES ORDER. 

[2:> SELECT ONLY ONE AS ~I RECTED BY SALES ORDER. 

r 
3: 

I 

~ 
(j) 

~ 
0 
0 
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1464402-01 BASIC ASSEMBLY REV. -

ITEM l ~·r~ 
QTY REQD PER DASH NUMBER 

PART NUMBER DESCRIPTION 
NO. ESI 

-01 

1 1464552-01 CHASSIS ASSEMBLY 1 

2 1464570 INTERCONNECT DIAGRAM, 120V/230V CONNECTOR PANEL-MB ( -) 

3 

4 1464411-02 PWA, 1/0 PLL XAl,2 2 

5 1464488-02 PWA, COMPUTER XA27 1 

6 1464519-01 PWA, ADDER XA8 1 

7 1464522-01 PWA, CUTTER XA5,6 2 

8 1465118-0l MISCELLANEOUS PARTS KIT l 

9 6000017-30 NAMEPLATE, IDENTIFICATION 1 

• .. 

r 
~ 

I 

~ 
(j) 
~ 
~ 
0 
rv 
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D 

c 

B 

8 

MOTHER 80 
1464693 

XAI 

XA2 

XA3 

XA4 

XA27 

CONN PANEL 
ASSY 

1464594 

Ampex 1809633-01 

7 

33 58 65 98 

I XA27 26 I XA27 34 

1465008-01 1464988-01 

I P3 26 I Pl2 34 

6 5 

107 156 

I XA3 50 

107 156 17 66 
I XA4 50 I XA4 50 

1465007-AA 1465007-AB 1465007-AA 

D/A A H/PROC A D/A A 
B 8 8 
c c c 
D D D 

I XA4 50 I XA4 50 I XA3 50 

4 3 

107 156 17 66 

I XA2 50 I XA2 50 

17 66 

I XA3 50 

1465007-AB 1465007-AA 1465007-AB 

H/PROC A DIA A H/ PROC A 
B B B 
c c c 
D D D 

I XA3 50 I XA2 50 I XA2 50 

~ c5T~il9t--,- ~ L,.. _________ _J 

107 156 
I XAI 50 

1465007-AA 

D/A A 
B 
c 
D 

I XAI 50 

2 

17 66 

I XAI 50 

1465007-AB 

H/PROC A 
B 
c 
D 

I XAI 50 

DISTR CODE: s 1 

--

--

--

--

XAI 

XA2 

XA3 MOTHER BO 
14646133 

XA4 

XA27 

CONN PANEL 
ASSY 

1464594 

Interconnect Diagram No. 1464570A. 
120V /230V Connector Motherboard Panel 
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1464552-02 CHASSIS ASSEMBLY REV. B 

l fErG QTY REQO PER DASH NUMBER 
ITEM PART NUMBER DESCRIPTION ESI NO. -pl -02 

1 140303_1-AA FILTER J 1 

2 1403328-AB LABEL, WARNING, SHOCK HAZARDS 1 1 

3 

4 1420133-AB PANEL, SIDE (RIGHT) 1 -
5 1420133-AC PANEL, SIDE (LEFT) 1 -
6 1420134-AA SUPPORT, DIGITAL CARD (BOTTOM) 1 -
7 1420134-AB SUPPORT, DIGITAL CARD (TOP) 1 -
8 1420135-01 PANEL, BOTTOM 1 1 

9 1420138-01 BRACKET, FILTER 2 2 

10 1420160-01 COVER, TOP 1 -
11 1420173-01 SHIELD, FRONT FAN BRACKET 1 1 

12 1465154-01 COVER, TOP - 1 

• 13 1420247-01 GRILL, BLOWER, MODIFIED 1 1 ..... 
14 1465153-01 BRACKET, LOWER, FAN PANEL - 2 

15 1420377-AA BRACKET, LOWER FAN PANEL (LEFT) 1 -
16 1420377-AB BRACKET, LOWER FAN PANNEL (RIGHT) 1 -
17 1420378-01 BRACKET, AIR FLOW 1 1 

18 

19 1420415-01 STRIP, AIR FLOW 1 -
20 1420429-01 LABEL, CARRYING HANDLE 2 2 

21 1420465-AB DOOR ASSEMBLY, DIGITAL 1 1 

22 1420466-AB DOOR ASSEMBLY, ANALOG 1 1 

23 1464353-01 LABEL, SOFTWARE & OPTION - 1 

24 11164693-02 PWA, 2-4 CHANNEL CONCENTRATOR H~THERBOARD 1 1 

25 1464803-01 TRAY, UPPER COMPARTMENT 1 1 

26 

27 6000055-02 LABEL, CLASS 'A' COMPLIANCE 1 1 

28 

29 

30 089-134 HANDl.E, PANEL, U-SHAPED, FOLDING 2 2 

31 -
_32 283-347 SPACER~ THREADED, PLAIN, 8-32, .500AF HEX, .250 LG, NYLON 4 4 r 

3 
33 

I 

34 302-123 CLAMP, LOOP, OFFSET, .750 ID 2 2 8 
..t: 

35 302-160 CLAMP, LOOP, OFFSET, .250 ID 2 2 u 
u 

36 _102-29_1 CLAMP, FLAT CABLE, NYLON L 4 (\. 

37 
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_y 
I Ams:i9x ~ JODE IDENT NOT LIST OF AMP•X ~cm-.~ 92739 MATERIALS lLM-1464~H?rr22 OF 2 

J REV 

~ 
QTY REQD PER DASH NUMBER 

ITEM 
PART NUMBER DESCRIPTION REF 

NO. ~ESIQ 01 
-02 

38 470-018 SCREW, CAP, SOC HO, HEX SOC DR, 6-32 X • 375 LG 5 5 

39 470-020 SCREW, CAP, SOC HD, HEX SOC OR, 6-32 X .500 LG 5 5 

l+O 470-028 SCREW, CAP, SOC HO, HEX SOC DR, 8-32 X .438 LG 6 6 

41 470-658 SCREW, CAP, BUT HO, HEX SOC DR, 8-32 X .312 LG, SST 6 6 

42 

43 471-061 SCREW, MACH, PAO HO, XREC DR, 4-40 X .312 LG 8 8 . 
44 471-071 SCREW, HACH, PAN HO, XREC DR, 6-32 X .500 LG 2 -
45 

46 473-324 SCREW, HACH, PAN HD, XREC DR, 4-40 x .250 LG, ASSEM WSR 4 4 

47 473-330 SCREW, HACH, PAN HD, XREC DR, 6-32 x .250 LG, ASSEM WSR 4 -
48 473-331 SCREW, MACH, PAN HD, XREC DR, 6-32 X • 500 LG ASS EH WSR 7 7 

49 473-928 SCREW, MACH, PAN HD, XREC DR, 10-32 X .375 LG, ASSEM WSR 8 8 

50 

51 475-044 SCREW, HACH, PAN HO, XREC DR, 8-32 x .375 LG, ASSEM WSR 52 50 

52 475-058 SCREW, HACH, PAN 110, XREC DR, 6-32 x • 375 LG, ASSEM WSR 15 15 

53 475-124 SCREW, HACH, PAN HD, XREC DR, 10- 32 X • 500 LG, ASSEH WSR 4 4 

54 

55 493-005 NUT, HEX, F !NISHED, 4-40, NYLON LOCK 9 9 

56 493-006 NUT, HEX, FIN I SHED, 6-32, NYLON LOCK 1 1 

57 .. 58 496-005 NUT, HEX, CAPT I VE LOCK WASHER, 6- 32 17 19 ~ 
59 496-006 NUT, HEX, CAPTIVE LOCK WASHER, 8-32 12 12 

I 

60 496-007 NUT, HEX, CAPTIVE LOCK WASHER, 10-32 4 4 

61 

62 

63 501-008 WASHER, PLAIN, .125 ID, .312 OD, .032 THK - 2 

64 501-009 WASHER, PLAIN #6, .156 ID, .375 OD, .049 THK 23 25 

65 501-019 WASHER, PLAIN, #10, .203 ID, .438 OD, .032 THK 8 8 

66 501-188- WASHER, PLAIN, #6, SMALL PATTERN ..2. 10 

67 501-205 WASHER, PLAIN, #8, .188 ID, .438 OD, .047 THK 46 36 

68 

69 502-003 WASHER, LOCK, HELICAL SPRING, #6 5 10 

70 502-004 WASHER, LOCK, HELICAL SPRING, #8 6 6 

71 502-400 WASHER, PLAIN, #8, SHALL PATTERN 6 14 

72 502-444 WASHER, PLAIN, #6, .150 ID, • 31 OD, .020 THK, NATURAL NYLON 4 -
73 

74 506-013 WASHER, '0' #6 2 2 
i 

75 506-016 WASHER, '0' #8 2 2 

76 

ENCLOSURE PART, GUIDE. PC BOARD, (FOR .065 THK BOARD) 16 162 r 
77 530-324 3: . 
78 

~ 79 1420133-AD PANEL, SIDE (RIGHT) - I 
~ 

80 1420133-AE PAHEL, SIDE (LEFT) - 1 U1 
U1 

81 1420134-AC SUPPORT, DIGITAL CARD (BOTTOM) - 1 i\) 

82 1420134-AD SUPPORT, DIGITAL CARO (TOP) - 1 
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1464693-02 CONCENTRATOR MOTHERBOARD PWA REV. E 

l lE',G. QTY REQD PER DASH NUMBER 
ITEM PART NUMBER DESCRIPTION 
NO. ESI op -02 

1. o~ ---
2. 

., 1420163-02 BAR, BUS , +SV ~ 1 

.)• 

4. 1420164-02 BAR, POWER BUS GROUND • 1 

5. 

6. 135-167 HEADER ASSY PART, KEYING, 50 PIN XAl-4 ~ 8 

7. 135-528 HEADER ASSY PART, KEYING....1. 34 PIN XA2L 1 

8. 135-527 HEADER ASSY PART, KEYING, 26 PIN XA2L 1 

9. 

10. 140-73~ CONN.i SIGNAL CIRCUIT_._ RECPT_._ P.C._.. • 100 SPG XAl-11 2__]_ ~4 24 

11. 177-165 COHN PART, CLIP XAl-4,27 •o 20 
El-6, 

12. 187-397 TERMINAL, MALE QUICK DISCOl~NECT, LUG 10-15 2 12 

• 13. 283-362 SPACER, THO., 4-ltO X 1.25 LG, .25~ AF HEX t z ~ 
14. 

15. 

16. .r.70-010 SCREW, CAP, SOC. HD., 4-40 X .375 LG 0 20 

17. .r.71-328 SCREW, FLAT HD. , XREC, 4-40 X .375 LG 1 

18. 

19. lt96-004 NUT....t.. HEX, CAPTIVE WASHER 4-lto 7 

20. 502-002 WASHER, LOCK SPRING, #4 7 

21. 

22. ft..> WIRE, SOLID, WIRE WRAP, 30 AWG rn AR 

I 

NOTES: 

lJ> l~OT REQUIRED, SELECTED BY 

~ COUPANY TO DO WI REWRAP. 

2 AFTER WIREWRAP CUT PIHS 60-66 ~ 

& 150-156 ON CONNECTORS XA1-XA.lt. ~ 
01 
<.O 
VJ 

Ampex 1809633-01 5-7 



XAZ7 

5-8 

£ li'£I:' DESJt; 
GND, E.10-£15 
-SV,_l_I - £<ii 

XA4 XA3 XAZ XAI 

Assembly No. 1464693-0lE. Concentrator .Motherboard PWA 

7PL. 13 

cG 8PL 

SOP!AIREF 

Ampex 1809633-01 
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i 

1 
rODE IDENT N°J WIRE LEAD LIST LM-1464693 Jr AMPEX =~~ 92739 

SHEET 2 OF 18 

FROM TO LM ITEM NUMBER 
WIRE GAUGE/ REMARKS NO COND. STA REF DES. TERM STA REF DES. TERM l '"02 

1. 30 XAl 13 XA11 125 IOA-CLK-H-TW+ J TWISTED PAIR 
22 

2. 14 128 H-TW- I 
) 

3. 15 126 X3-TW+ I TWISTED PAIR 

4. 16 XAl 1 123 CLK-X3-TW- J 
5. 60 XA9 19 KEY1-KEYD4 

6. 61 22 KEYDl 

7. ! 62 24 KEYD5 

8. 63 20 KEYD2 

9. 64 21 KEY DO 

10. 65 25 KEYD7 

11. 66 23 KEYD3 

12. 68 XA9 18 KEY1-KEYD6 

13. 69 XA5 75 CUT1-MUXD5 

14. 70 76 MUXDI+ I 
15. 71 82 MUXDl 

16. 72 Bl MUXDO 

17. 73 Bo MUXD3 

1B. 74 -1!l MUXD2 

19. 75 73 MUXQI 

• 20. 76 XA5 .LI+ IOA-CUT1-MUXD6 

~ 21. XA1 78 XA2 .l_B KEY2- IO-KEYD4 

22. XA2 78 XAJ. .]_B 

23. XA3 78 XA4 .l_B 

24. I XA4 78 XA10 146 KEYDI+ 

25. XA1 79 XA2 I2_ KEY DO 

26. ! XA2 79 XA3 79 

27. XA3 79 XAI+ .D.. 
2B. XA4 79 XA10 1_2.1 KEY DO 

29. XAl 80 XA2 Bo KEYD5 

30. XA2 80 x~ 80 

31. XA3 80 XAI+ 80 

32. XA4 80 XAh 145 KEYQ5_ 

33. XA1 81 XA2 Bl KEYD2 

34. XA2 81 XA3 81 

35. XA3 Bl XAI+ 81 

36 XA4 81 XA10 14.9._ KEYD2 

37. XAl 82 XA2 82 KEYDI 

38. XA2 82 XA3 82 

39. XA3 82 XA4 82 

40. XA4 82 l_iO -XA10 KEYD1 ~ 
41. XA1 8_1 XA2 u KE f06 ()) 

.t::: .. 
42. XA2 8_1 XA3 Ill en 
43. XA3 Ill XAI+ IU <.O 

VJ 
44. 30 XA4 BJ XA10 144 _Kill -_lil-:KEY.126_ 22 

45. 
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_y_ 
I lCODE IDENT NO WIRE LEAD LIST LM-1464693 Jr AMPEX ~~ 92739 SHEET 3 OF 18 

FROM TO LM ITEM NUMBER 

WIRE GAUGE/ REMARKS 

I NO COND STA REF DES TERM STA REF DES TERM -02 

46. 30 XAl 84 XA2 84 KEY2-10-KEYD3 22 

47. I XA2 84 XA3 84 

48. XA3 84 XA4 84 

49. XA4 84 XA10 148 KEY2- IO-KEYD3 

50. XAl 85 XA2 85 KEY1- IO-KEY04 

51. XA2 85 XA3 85 

52. XA3 85 XA4 85 

53. XAli 85 XA9 146 KEY1-IO-KEYD4 
I 

54. XAl 86 XA2 86 KEY2- I O-KEYD7 

55. XA2 86 XAJ 86 i 
56. XAJ 86 XA4 86 

57. XA4 86 XA10 143 KEY2- IO-KEYD7 I 

58. XAl 88 XA2 88 KEY1-IO-KEYD5 

59. XA2 88 XA3 88 

60. i<A3 88 XA4 88 

61. XAli 88 XA9 145 KEYD5 

62. XA1 89 XA2 89 KEYD1 

63. XA2 89 XA3 89 

64 XA3 89 XA4 89 

65. XA4 89 XA9 150 KEYD1 

~ 66. XAI 90 XA2 90 KEY DO 
~ 

67. XA2 90 XA3 90 

68. XA3 90 XA4 90 

69. XA4 90 XA9 151 KEY DO 

70. XAI 91 XA2 91 KEYD3 

71. XA2 91 XA3 91 

72. XA3 91 XAlt 91 

73. I XA4 91 XA9 148 KEYD3 

74. XA1 92 XA2 92 KEY02 

75. XA2 92 XA3 92 

76. XA3 92 XA4 92 

77. XAlt 92 XA9 149 KEYD2 

78. XAI 93 XA2 93 KEYD7 

79. XA2 93 XA3 93 

so. XA3 93 XA4 93 

81. XA4 93 XA9 143 KEYD7 

82. XAI 94 XA2 94 KEYD6 

83. XA2 94 XA3 94 

84. XA3 94 XA4 94 

85. XA4 94 XA9 144 KEY1- IO·KEYD6 . 
-

86. XA1 150 XAll 168 IOA-CLK-f'RAHE ( 

87. 151 130 CLK- IOA-H-TW- > TWISTED PAIR -
T 

( 
88. 152 129 H-Tw+ ( 

89. 153 131 T ~ TWISTED PAIR ( 
X3-TW-

90. ;o XA1 154 XA11 132 CLK· IOA-X3·TW+ 22 
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..Y. I JODE IDENT N°l WIRE LEAD LIST ILM-1464693 I REV. AMPEX ~-~ 92739 
SHEET 4 OF 18 E 

FROM TO LM ITEM NUMBER 
WIRE GAUGE/ REMARKS NO COND. 

STA REF DES. TERM STA REF DES. TERM J -02 

91. 30 XAl 155 XA8 128 ADD- IOA-11UXD2 22 

92. 

93. 156 120 IOA-MUXD2 

94. 

95. 158 121i IOA-MUXD5 

96. 

97. 159 122 IOA-MUX04 

98. 

99. 160 121 IOA-MUXDl 

100. 

101. 161 123 IOA-MUXD3 

102. 

103. 162 119 IOA-MUXDO 

104. 
I 

105. XAl 164 XA8 126 ADD- IOA-MUXD6 

106. 

107. XAl 169 XA2 169 CD14 

108. XA2 169 XA3 169 

109. XA3 169 XA4 169 

110. XA4 169 XA5 171 

~ 
_. 

111. XA5 171 XA6 

112. XA6 XA7 

113. XA7 XA8 

114. XA8 XA9 

115. XA9 XA10 

116. XA10 XA11 

117. XA11 171 XA27 171 CD14 

118. XAl 170 XA2 170 CD15 

119. XA2 XA3 

120. XA3 XA4 

121. XA4 XA5 

122. XA5 XA6 

123. XA6 XA7 

1211. XA7 XA8 

125. XA8 XA9 

126. XA9 X10 

127. XA10 XA11 

128. XA11 170 XA27 170 CD15 

129. XA1 171 XA2 w CD12 

130. XA2 XA3 171 -
~ 

131. XA3 XA4 !11 Q) 

~ 132. XA4 171 XA5 173 Q) 

133. XA5 173 XA6 <.O 
VJ 

134. XA6 173 XA7 

135. 30 XA7 173 XA8 !1l CD12 :?'.! 
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' CODE IOENT NO 
WIRE LEAD LIST JLM-1464693 REV. 

AMPEX 
,...._~ 

92739 E ~O't·~ 
SHEET 5 OF 18 

FROM TO LM ITEM NUMBER 
WIRE GAUGE/ REMARKS 

I NO CONO. STA REF DES. TERM STA REF DES. TERM -02 

1.36. 30 XA8 173 XA9 173 CD12 22 

137. XA9 XA10 

138. XA10 XA11 

139. XA11 173 XA27 173 CD12 

140. XAl 172 XA2 172 CDl 3 

141. XA2 I XA3 

142. XAJ XAli 

143. XAlt XA5 

144. XA5 XA6 

145. XA6 XA7 

146. I XA7 XA8 

147. XA8 XA9 

148. XA9 XA10 

149. XA10 XA11 

150. XA11 172 XA27 172 CD13 

151. XAl 173 XA2 173 CDIO 

152. XA2 XA3 

153. XA3 XAlt 173 

154. XAli 173 XA5 175 

• 155. XA5 175 XA6 

156. XA6 XA7 ~ 
157. XA7 XA8 

158. XA8 XA_..2_ 

159. XA9 XA10 

160. XA10 XA11 

161. XAll 175 XA27 175 CDIO 

162. XAl 17~ XA2 174 CD11 

163. XA2 XA3 

164. XA3 XAlt 

165. XAA x~ 

166. XA5 XA6 

167. XA6 XA7 

168. XA7 XA8 

169. XA8 XA9 

170. XA9 XAIO 

171. XAIO XAll 

172. XA11 17' XA27 174 CDll 

173. XAI ltl XA2 115_ CDS 

174. XA2 XAl 

175. XA3 XA' 175 -
~ 

176. XA4 fil XA..i 1 Z8_ 0) 

177. XA5 178 
~ 

XA6 O'> 
178. XA6 XA7 w 

VI 
179, XA7 XA8 

180. j_O XA8 1_18 x~ 178 !:DR 22 
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..Y. I JODE IDENT N1 WIRE LEAD LIST ILM-1464693 
181 r AMPEX ==~ 92739 

SHEET 6 OF 

GAUGE/ 
FROM TO LM ITEM NUMBER WIRE 

REMARKS NO COND. 
STA REF DES. TERM STA REF DES. TERM l -02 

1a1. 30 XA9 178 XA10 128 CDS --22. 

182 XA10 XA11 I 
183 XAl 1 178 XA2J_ !28 CDS 

184. XAl 176 XA2 176 CD9 

18S XA2 XA3 

186. XA3 XA4 

187. XA4 XAS 

188. XAS XA6 

189. XA6 XA7 

190. XA7 XA8 

191. XA8 XA9 

192. XA9 XA10 

193. XA10 XA11 

194. XA11 176 XA27 176 CD19 

19s. XAl 178 XA2 178 CD7 

196. XA2 XA3 

197. XA3 XA4 178 

198. XA4 178 XAS 189 
-t--

199. XAS 189 XA6 

200. XA6 XA7 

~ • 201. XA7 XA8 

202. XA8 XA9 

203. XA9 XA10 

204. XA10 XA11 

20s. XA11 189 XA27 189 CD7 

206. XAl 179 XA2 179 cos 

207. XA2 XA3 

208. XA3 XA4 179 

209. XA4 179 XAS 191 

210. XAS 191 XA6 

211. XA6 XA7 

212. XA7 XA8 

213. XA8 XA9 

214. XA9 XAlO 

21s. XA10 XA11 

216. XA11 191 XA27 191 cos 

217. XAl 180 XA2 180 CD6 

218. XA2 XA3 

219. XA3 XA4 180 

220. XA4 180 XAS 190 -
~ 

221. XAS 190 XA6 CJ) -· 
~ 222. XA6 XA7 
CJ) 

223. XA7 XA8 c.D 
22%. XA8 XA9 

(JJ 

22s. 30 XA9 190 XA10 !.2Q. C06 22 
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' AMPEX I=.~ 
CODE IDENT NO. 

WIRE LEAD LIST lLM-1464693 REV. 

92739 E SHEET 7 OF l!l 

FROM TO LM ITEM NUMBER 
WIRE GAUGE/ REMARKS 

J NO COND. STA REF DES. TERM STA REF DES. TERM -02 

226. 30 XA10 190 XA11 190 CD6 22 

227. XAl 1 1_90 XA2"]_ t90_ CD6 

228. XAl 181 XA2 181 CD1 

22_.2.. XA2 XA_1_ 

230. XAl XA4 181 

231. XA4 181 x~ lll_ 

232. XA5 193 XA6 

233. XA6 XA7 

234. XA7 XA8 

235. XA8 XA9 

236. XA9 XA10 

237. XA10 XA11 

238. XA11 193 XA27 193 CD3 

239. XAl 182 XA2 182 CD4 

240. XA2 XA3 

241. XA3 XA4 182 

242. XA4 182 XA5 192 

243. XA5 192 XA6 

244. XA6 XA7 

~ 
245. XA7 'l!A8 

246. XA8 XA9 14 
247. XA9 XAIO 

248. XAlO XA11 

249. XA11 192 XA27 192 CD4 

250. XAI 183 XA2 183 COi 

251. XA2 XA3 

252. XA3 XA4 183 

253. XAlt 183 XA5 195 

254. XA5 195 XA6 

255. XA6 X'{/__ 

256. XA7 XA8 

257. XA8 XA9 

258. XA9 XA10 

259. XA10 XA11 

260. XA11 195 XA27 195 CD1 

261. XA1 184 XA2 184 CD2 

262. XA2 XA3 

263. XA3 XA4 184 

264. XA4 181t X~5 194 

265. XA5 194 XA6 

266. XA6 ~ 
~ 
en 

267. XA7 XA8 ~ 

268. XA8 XA9 
en 
(() 

269. XA9 XA10 VJ 

:u_o. 30 XA10 t9't XA11 194 CD2 22 
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.Y. I IOOOE IOENT NJ 
AMPEX =.~ 92739 WIRE LEAD LIST ILM-14 64 693 

SHEET 8 OF 18 Ir 
FROM TO LM ITEM NUMBEP WIRE GAUGE/ 

REMARKS NO COND. 
STA REF DES. TERM STA REF DES. TERM l -02 

271. 30 XA11 194 XA27 194 CD2 '.!2 
272. XA1 185 XA2 185 A7 

273. XA2 XA3 182_ 

271t. XA3 XA4 185 

275. XA4 18S XA11 179 
---1-t-----1 

276. XA11 179 XA27 179 A7 

277. XA1 186 XA2 186 coo 

278. XA2 XA3 

279. XA3 XA4 186 

280. XA4 186 XAS 196 

281. XAS XA6 

282. XA6 XA7 

283. XA7 XA8 

28lt. XA8 XA9 

285. XA9 XA10 

286. XA10 XA11 I 

287. XA11 196 XA27 196 coo 

288. XAl 188 XA2 188 A6 

289. XA2 XA3 

290. XA3 XA4 188 

+ 291. XA4 188 XA11 180 ~ 
292. XA11 180 XA27 180 A6 

293. XAI 189 XA2 189 A4 

294 XA2 XA3 

295. XA3 XA4 189 

296. XA4 189 XAl 1 182 

297. XA11 182 XA27 182 A4 

298. XAl 190 XA2 190 AS 

299. XA2 XA3 

300. XA3 XA4 190 

301. XAlt 190 XA11 181 

302. XA11 181 XA27 181 AS 

303. XA1 191 XA2 191 A2 

304. XA2 XA3 

305. XA3 XA4 191 

J)6 XA4 191 XAS 136 

.307. XA8 184 XA9 184 

308. XA9 XAIO 

J09. XA10 XA11 

310. XA11 184 XA27 184 A2 -
~ 

311. XA1 192 _J 
XA2 192 A3 (J) 

~ 
312. XA2 XA3 (J) 
313. XA3 XA4 192 <.D 

0J 
31'•. XAlt 192 XA8 183 

.315. 30 XA8 183 XA9 183 A3 22 
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• CODE IDENT NO 
WIRE LEAD LIST TLM-1464693 REV. 

AMPEX 1Art_,c~ 92739 E ~cnv.~ 
SHEET OF 18 

FROM TO LM ITEM NUMBER 
WIRE GAUGE/ REMARKS 

I NO COND. STA REF DES. TERM STA REF DES. TERM -02 

316. 30 XA9 183 XAlO 183 A3 22 

317. XAlO 183 XAll 183 

318. XAll 183 XA27 183 A3 

319. XAl 193 XA2 193 RW 

320. XA2 XA3 

321 XA3 XA4 193 

322. XA4 193 XA5 166 

323. XA5 166 XA6 

324. XA6 XA7 166 

325. XA7 166 XA8 186 

326. XA8 186 XA9 

327. XA9 l XA10 

328. XA10 XA11 

329. XA11 186 XA27 186 RW 

330. XAl 194 XA2 194 Al 

331. XA2 XA3 

.f!2· Xl\3 XA4 194 

333. XA4 194 XA5 185 

334. XA5 185 XA6 

335. XA6 XA7 • 336. XA7 XA8 ~ 
337. XA8 XA9 

338. XA9 XA10 

339. XA10 XA11 

31t0. XA11 185 XA27 185 Al 

341. XAl 195 XA27 122 IOA·COHP- INT 

31t2. XAl 196 XA27 129 BSI 

31t3. XA2 13 XA11 122 108-CLK-H-TW+ > TWISTED PAIR 

31tlt. lie 120 CLK-H·TW· 

31t5. 15 121 CLK·U-TW+ >' TWISTED PAIR 

346. 16 XA11 121t CLK-U-TW-

31t7. 60 XA9 116 KEYl ·KEYDlt 

31t8. 61 120 KEYDl 

31t9. 62 115 KEYD5 

350. 63 119 KEYD2 

351. 61t 121 KEV DO 

352. 65 113 KEYD7 

353. 66 118 KEYD:3 

351t. 68 XA._2 lllt KEVl-KF'VM 

355. 69 XA_i 11t9 CUT 1-11UX05 -
~ 

356. 70 150 Mllltftt.. m 
357. 71 15] HUXOl ~ 

358. 72 154 
()) 

HUXOO <D 
359, 73 151t HUXD3 

(>I 

360. 30 XA2 71t XA5 152 IOB·CUT1 ·HUXD2 22 
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~ I JODE IDENT NJ WIRE LEAD LIST lLM-1464693 l REV. AMPEX =~ 92739 
OF 18. E SHEET 10 

FROM TO LM ITEM NUMBER WIRE GAUGE/ 
REt .. ARKS NO COND. 

STA REF DES. TERM STA REF DES. TERM ] -02 

361. 30 XA2 75 XAli 145 108-CUT1-MUXD7 22 

362. 76 XA5 146 I 08-CUT1-MUXD6 

363. 150 XA11 165 108-CLK-FRAME 

364. 151 134 CLK-108-H-TW- ~TWISTED PAIR 

365. 152 133 H-TW+ 

366. 153 135 X3-TW- TWISTED PAIR 

367. 154 XA11 136 CLK-108-X3-TW+ 

J68. 155 XA8 138 ADD- IOB-MUXD7 

369. 

370. 156 132 HUXD2 

371. 

372. 158 135 HUXD5 

373-

374. 159 134 HUXD4 

375. 

376. 160 131 HUXDl 

377. 

378. 161 133 HUXfU 

379. 

380. 162 130 HUX DO 

~ .. 381. 

382. 164 XA8 136 ADD-IOB-HUXD6 

383. 

381t. 195 XA27 121 108-COHP- INT 

385. XA2 196 XA27 130 8S2 

386. XA3 13 XA11 115 IOC-CLK-H-TW+ ~ TWISTED PAIR 

387. 14 116 H-TW-

388. 15 118 X3-TW+ > TWISTED PAIR 

389. 16 XA11 119 IOC-CLK-X3-TW-

3~. 

391. 

392. 

393. 

394. 60 XA10 19 IOC-KEY2-KEYll4 .. 
395. 61 22 KEYDl 

396. 62 24 KEYQi 

397. 63 20 KEYD2 

398. 64 21 KEY DO 

399. 65 ~ KEYDL 

ltOO. 66 23 KEYD.l -
~ 

1to1. 68 XA10 18 IOC-KEY2-KEY__g6_ (j) 

1to2. 69 IOC-CUT3-HUX~ 
~ XA7 75 (j) 

1to3. 70 76 HUXD4 <.O 
(JJ 

1to1t. 71. 82 HUXD1 

ltOS. 30 XA3 _]2 xrg_ 81 -1.0.C.-CUU-MUXDD 22 
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-'-
rODE IDENT NO. ILM-1464693 REV. 

AMPEX I =g:~ 92739 WIRE LEAD LIST 
SHEET 11 OF 18 E 

FROM TO LM ITEM NUMBER 
WIRE GAUGE/ REMARKS 

l NO COND. STA REF DES. TERM STA REF DES. TERM -02 

406. 30 XA3 73 x1.7 80 IOC-CUT3-MUXD3 22 

407. 74 79 HUXD2 

408. 75. 73 11UXD7 

409. 76 XA7 74 IOC-CUT3-MUXD6 

410. 150 XAll 166 IOC-CLK-FRAHE 

411. 151 138 CLK-1 OC-H-TW- ~ TWISTED PAIR 

412. 152. 140 H-TW+ 

413. 153. 142 X3-TW- ;:. TWISTED PAIR 

414. 154 XAll 139 CLK-IOC-X3-TW+ 

415. 155 XA8 146 ADD- IOC-MUXD7 

416. 156 141 HUXD2 

417. 158 144 HUXD5 

418. 159 143 HUXD4 

419. 160 140 HUXDl I 
420. 161 142 HUXD3 T 
421. 162 139 HUX DO i 
422. 164 XA8 145 ADD- IOC-HUXD6 

423. 195 XA27 124 IOC-COMP-INT 

424. XA3 196 XA27 131 BSl_ 

425. XA4 13 XAll 113 IOD-CLK-H-TW+ ~ TWISTED PAIR 

~ 426. tit 114 H-TW- ~ 
427. 15 112 X3-TW+ >- TWISTED PA IR 

428. 16 XAll 111 IOD-CLK-X.ITW-

429. 60 XAIO 116 KEY2-KEYD4 

430. 61 120 KEYD1 

431. 62 115 KEYD5 

432. 63 119 KEYD2 

433, 61t 121 KEY DO 

lt3". 65 113 KEYD7 

435, 66 118 KEYDl_ 

436. 68 XAIO 114 KEY2-KEYD6 

437, 69 XA7 149 CUTl_-HUXD5 

438. I 70 150 HUXD4 

1t39, 71 153 HUXDI 

lt4o. 72 15lt HUX DO 

lt41. 73 m HUX0.1. 

lt42. ]It 152 HUXD2 

443 75 145 HUX~ 

444. 76 xq, 146 CUT_l_-HUXD6 

445. 150 XA11 163 IOD-CLK-FRAHE -
1. TWISTED PA IR 

~ 
446. 151 141 CLK-IOD-H-TW- er 
447. 152 144 H-TW+ ~ 

448. ~ TWISTED PAIR 
er 

153 146 l!.1-TW- <! 
449. 30 XA4 154 XA11 14.l CLK-100. l!.l_-TW+ 22 <> 
450. 
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_y_ I lCOOE IOENT NO. 
WIRE LEAD LIST lLM-1464~~~2 

REV. AMPEX =~ 92739 E OF 18 

FROM TO LM ITEM NUMBER WIRE GAUGE/ 
REMARKS NO CONO. 

STA REF DES. TERM STA REF DES. TERM l -0-2 

451. 30 XA4 155 XA8 155 ADD- I OD-HUX QI 22 
452. 

156 1.5.0. MllXn? 

453. 158 153 HUXD5 

454. 159 152 HUXD4 

455. 160 149 HUXDl 

456. 161 151 HUXD3 

457. 162 148 HUX DO 

458. 164 XA8 154 ADD- IOD-HUXD6 ! 

459. 195 XA27 123 I OD-COHP-1 NT ! 
l 

460. XA4 196 XA27 132 BS4 

461. XA5 11 XA11 89 CLK-CUT1- IX3-TW+ l> TWISTED PAIR 

462. 12 90 IX3-TW- .J 

463. 13 70 IH-TW+ > TWISTED PAIR 

464. 14 69 IH-TW-
~ 

465. 26 XA11 158 CLK-CUT 1-1 KEY SW 

466. 29 XA9 31 KEYl-CUTl-1 KEYDO 

467. 30 32 IKEYDl 

468. 31 33 IKEYD2 

469. 32 34 IKEYD3 

470. 39 26 IKEYD4 I .. 
471. 40 23 IKEYD5 ! ~ 

I 
472. 41 29 IKEYD6 

473. 42 XA9 30 KEY1-CUT1 - I KEYD7 

474. 44 XA9 122 PRE TALLY A 

475. 89 XA8 35 CUTI -ADD- I HUX DO 

476. 90 36 IHUXDl 

477. 91 38 IHUXD2 

478. I 92 39 IHUXD3 

479. 93 40 IHUXD4 

480. 94 41 IHUXDS 

481. 95 42 IHUXD6 

482. 96 XA3 43 CUTA-ADD-1 HUXD7 

483. 109 XAll 110 CLK-CUTl - 11 X3-TW+ 
\,. TWISTED PAIR 

484. 110 109 1 IX3-TW-

485. 111 79 1 IH-TW+ > TWISTED PAIR 

486. 112 80 I IH-TW-

487. 116 XAll 160 CLK-CUT1- I I KEY SW 

488. 119 XA9 89 KEYl-CUTl-11 KEY DO 

489. 120 90 I IKEYDl 

490. 121 91 I IKEYD2 -
~ 

491. 122 92 11 KEYD3 (j) 

492. 129 93 1 IKEYD4 ~ 
(J) 

493. 130 94 I IKEYDS (() 
(JJ 

494. 131 95 I IKEYD6 

495. 30 XAS 132 XA9 -2§. KEYl-CUTl-MUXlll. 22 
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' lCODE IOENT NO 
WIRE ROUTING LIST 1 1464693 REV. 

AMPEX I=~ 92739 SHEET 13 OF 18 E 
FROM TO LM ITEM NUMBER 

WIRE GAUGE/ .REMARKS 

l NO CONO. STA REF DES. TERM STA REF DES. TERM -02 

496. 30 XA5 134 XA9 152 PRE TALLY B 22 

497, 136 XA6 136 A2 

498. 155 XA8 44 CUTl -ADD- 11 HUX DO 

499. I 156 ~ 1 IHUXDl 

50D. 159 46 1 IHUXD2 

501. 160 48 I IHUXD3 

i;o2. 161 49 1 IHUXD4 

503. 162 50 llHUXD5 

504. 163 51 I IHUXD6 

505. 164 XA8 52 CUTI-ADD-I IHUXD7 

506. XA5 168 XA27 133 BS5 

507. XA6 11 XA11 95 CLK-CUT2- IX3-TW+ > TWISTED PAIR 

508. 12 96 IX3-TW-

509. 13 82 IH-TW+ > TWISTED PAIR 

510. 14 83 IH-TW-

511. 26 XA11 161 CLK-CUT2- IKEYSW 

512. 29 XA9 131 KEY1-CUT2- I KEYDO 

513. 30 130 IKEYDl 

514. 31 129 IKEYD2 

515. 32 128 IKEYD3 I 

~ 516. 39 126 IKEYD4 ~ 
517. 40. 125 IKEYQS 

518. 41 124 IKEYD6 

519. 42 123 IKEYD7 

520. 73 142 IHUXD7 

521. 74 141 IHUXD6 

522. 75 139 IHUXD5 

523. 76 140 IHUXD4 

524. 79 135 IHUXD2 

525. 80 136 IHUXD3 

526. 81 133 I HUX DO 

527. 82 XA9 134 KEY1 ·CUT2· IHUXD1 

528. 89 XA8 71 CUT2-ADD- IHUXDO 

529. 90 72 IHUXD1 

530. 91 73 IHUXD2 

531. ~ 71t IMUXD1 

532. 93 JJ tHUXD4 

533. 94 76 IHUXD5 

5J4. 95 78 IMUXDl. 

~_35· 96 XA8 7g cun-Aiio_- IHUXD7 
~ 

~36. 109 XA11 _.58_ CLK-cur2-11n-rw+ ~ TWISTED PAIR m 
537, 110 60 I IX]·TW- ~ 

~8. 
m 

111 46 llH-TW+ > TWISTED PAIR (!) 

~9· 112 ft8_ I IH-TW-
(JJ 

~40. 30 XA6 116 XA11 1&4 CLK·CUT2·1 IKEYSW 22 
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_y_ 
I JODE IOENT NOI l 1464693 rr AMPEX =.~ 92739 WIRE ROUTING LIST 

SHEET 14 OF 18 

FROM TO LM ITEM NUMBER 
WIRE C'..AUGE/ REMARKS NO COND. STA REF DES. TERM STA REF DES. TERM I -02 

541. 30 XA6 119 XA10 131 CLK-CUT2- I I KEY DO 22 

542. 120 130 KEY2 CUT2- I IKEY01 

543. 121 129 KEY2-CUT2- I I KEYD2 

544. 122 l28 I IKEYD3 

545. 129 126 1 IKEYD4 

546. 130 125 1 IKEYD5 

547. 131 124 1 IKEYD6 

548. 132 XA10 123 KEY2-CUT2- I I KEYD7 

549. 136 XA7 136 A2 

550. 145 XA10 142 KEY2-CUT2- I IMUXD7 

551. 146 141 I IMUXD6 

552. 149 139 1 IMUXD5 

553. 150 140 I IMUXD4 

554. 151 136 1 IHUXD3 

555. 152 135 1 IHUXD2 

556. 153 134 1 IHUXD1 

557. 154 XA10 133 KEY2-CUT2- I IHUXDO 

558. 155 XA8 80 CUT2-ADD- I IHUXDO 

559. 156 81 I IHUXDl .. 560. 159 82 I IHUXD2 

~ 561. 160 83 I IMUXD3 

562. 161. 84 I IHUXD4 

563. 162 85 I IHUXD5 

564. 163 86 I IHUXD6 

565. 164 XA8 88 CUT2-ADD-1 IHUXD7 

566. XA6 168 XA27 134 BS6 

567. XA7 11 XA11 59 CLK-CUT 3-1 X3-TW+ > TWISTED PAIR 

568. 12 62 IX3-TW-

569. 13 32 IH-TW+ ). TWISTED PAIR 

570. 14 31 IH-TW-

571. . 26 XA11 155 CLK-CUT3- IKEYSW 

572. 29 XA10 31 KEY2-CUT3-IKEYDO 

573. 30 32 IKEYDl 

574. 31 33 IKEYD2 

575. 32 34 IKEYD3 
I 

576. 39 26 IKEYD4 

577. 40 28 IKEYD5 

578. 41 29 IKEYD6 

579. 42 XA10 30 KEY2-CUT3- I KEYD7 

580. 44 XA10 122 PRE TALLY C -
~ 

581. 89 XAS 53 CUT 3-ADD- I HUX DO m 
582. 90 54 IHUXDl ~ 

(J) 
583. 91 55 IHUXD2 <D 
584. 92 56 IMUXD3 

(J.J 

585. 30 XAJ 93 XA8 2_8 CUT 3-ADD- I MUXD4 22 
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--'-
IODE IOENT NOI I 1464693 1 REV. 

AMPEX I=~ 92739 WIRE ROUTING LIST SHEET 15 OF 18 E 
FROM TO LM ITEM NUMBER 

WIRE GAUGE/ REMARKS 

l NO CONO. STA REF DES. TERM STA REF DES. TERM -02 

586. 30 XA7 94 XA8 59 CUT3-ADD- IHUXD5 · 22 

587. 95 6u IHUXD6 

588. 96 XA8 61 CUT3-ADD- IHUXD7 

589. 

590. 109 XA11 63 CLK-CUT3- I I X3-TW+ TWISTED PAIR 

591. 110 6lt I IX3-TW- J 
592. 111 lt5 I IH-TW+ TWISTED PAIR 

593. 112 lt2 I IH-TW-

594. 116 XAll 1_i6 CLK-CUU- I I KEY SW 

595. 119 XA10 8_i KEY2-CUT_3- I I KEYDO 

596. 120 90 llKEYDl 

597. 121 .... 2.1 I IKEYD2 

598. 122 q2 I IKEYD...3_ 

599. 129 jl I IKEYDlt 

600. 130 _9_1t I I KEYQ.5_ 

601. I 131 ..22 KEY2-CUT_l- I I KEYD6 

~602. 132 ~ KEY2-CUT_J_- I IKEYQZ_ 

603. lj_lt XA10 l.5_2 P..!l£...1..ALLY ..D. 

60lt. 136 XA8 18lt A2 

605. 155 XA8 62 CUT3-ADD- I IMUXDO 

• 606. 156 63 I IHUXDI ~ 
607. 159 64 1 IHUXD2 

608. 160 65 llMUXD3 

609. 161 66 I IHUXDlt 

610. 162 68 1 IHUXD5 

611. 163 69 I IMUXD6 

612. 164 XA8 70 CUT3-ADD- I I HUXD7 

613. 168 XA27 135 BS7 

614. 170 XA8 174 CD15 

615. 171 176 CDllt 

616. 172 175 CD13 

617. 173 178 CD12 

618. 174 179 CD11 

619. 175 181 CD10 

620. 176 180 C09 

621. XA7 178 XA8 182 cos 

622. XA8 9 XA1t 25 CLK-ADD- IJC1. 5-TW- 1 TWISTED PAIR 

623. 1n 26 IX1 .5-TW+ 

62lt. 11 9 IX3-TW- > 
625. 12 10 IX3-TW+ -
626. 13 , .t 

29 llXl.5-TW+ 0 
627. lit 30 11x1. 5-Tw- .t 
628. 15 22 llX3-TW- >-- TWISTED PAIR a 

(J 

629. 16 XA11 23 CLK-ADD-11 X3-TW+ c... 

630. 30 XA8 174 XA9 1_20 COl.5_ 22 
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_y 
, rOOE IOENT N°I WIRE LEAD UST lLM-1464693 

181 r AMPEX =~ 92739 
SHEET 16 OF 

FROM TO LM ITEM NUMBER WIRE GAUGE/ REMARKS NO COND. STA REF DES. TERM STA REF DES. TERM 1 -02 

631. 30 XA8 175 XA9 u.2 C013 22 
632. 176 171 C014 

633 178 173 C012 

634. 179 174 COl 1 

635. 180 176 C09 

636. 181 175 CDlO 

637. 182 XA9 178 cos l 
638. XA8 188 XA27 136 8S8 

639. XA9 9 XAll 94 CLK-KEYl-1X.5-TW+ l TWISTED PAIR 

640. 10 93 CLK-KEYl - IX. 5-TW- l 
641. 11 74 IX1-TW-

642. 12 73 IX1-TW+ 

643. 13 86 IX3-TW+ l TWISTED PAIR 

644. 14 XA11 88 CLK-KEYl-1 X_l-TW- l 
645. 35 XA10 71 KEY EXP-DAO 

646. 36 72 DAI 

647. 38 73 OA2 

648. 39 74 D~J 

649. 40 75 DAit 

650. 41 76 D~ 

~ ... 651. 42 78 OA6 I 
652. 43 o~ 

I 
79 i 

653. 44 So 080 ! 
654. 45 81 081 

655. 46 82 
l 

082 I 

656 48 83 08_1 

657. 49 84 084 

658. 50 85 OQ.i 

659. 51 86 086 

660. 52 88 08_2 I 

661. 53 12.. oco I 
662. 54 36 OC1 

663. 55 38 DC2 

664. 56 39 DC.l_ 

665. 58 40 DC4 

666. 59 41 01;_5_ 

667. 60 42 DC6 

668. 61 '!l DC2 

669. 62 44 ODO 

670. 63 '!2_ 001 -
~ 

671. 64 46 002 0) 

672. 65 48 DQl. 
~ 
0) 

673. 66 lt2. OQ!i <D 
(N 

674. 68 J.O DQ.5. 

675. 3D XA9 69 XA10 51 KEY-EXP-D06 _22_ 
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-•-CODE IDENT NO. 
WIRE ROUTING LIST 1 1464693 REV. 

AMPEX I ~ CcrporeQOn 92739 E ~Of'V.~ 
SHEET 17 OF 18 

FROM TO LM ITEM NUMBER 

WIRE GAUGE/ REMARKS 

T NO COND. 
STA REF DES. TERM STA REF DES. TERM -02 

676. 30 XA9_ 70 XA10 -5.Z.. KEY-EXP-DD] 22 

677. 71 53 DEO 

6]8. 72 54 DEl 

679. 73 55 DE2 

680. 74 56 DE3 

681. j 75 58 DEii 

682. 76 59 DES 

683. 78 60 DE6 

684. 79 61 KEY-EXP-DE] 

685. 80 62 DFO 

686. 81 63 DFl 

687. 82 64 DF2 

688. 83 65 DFJ 

689. 84 66 DF!i 

690. 85 68 DF5 

691. 86 69 DF6 

692. 88 XA10 70 KEY-EXP-DE7 

693. 105 XA11 81 Cl.K-KEY1·1 IX1-TW+ 
,.. TWISTED PAIR 

69". 106 78 I IX1-TW-

695. 109 91 I IX.5-TW 
~ TWISTED PAIR 

696. 110 92 I IX.5-TW+ ~ 
697 111 106 I IX3-TW+ >'- TWISTED PAIR 

698. 112 105 llX3-TW-

699. 155 148 VPl 

700. 156 145 VBO 

701. 168 162 FRAME 

702. 179 75 MH-TW+ >- TWISTED PAIR 

703. 180 76 MH-TW-

704. 181 85 MX3-TW+ )" TWISTED PAIR 

705. 182 XAll 84 CLK·KEYl-MX3-TW- ..ti. 

706. XA9 188 XA27 139 BS9 

707. XA10 9 XA11 51 CLK-KEY2-IX.5-TW+ 
> TWISTED PAIR 

708. 10 52 1x.5-rw+ 

709. 11 39 IX1·TW- > 
710. 12 38 IX1-TW+ 

711. 13 53 IX3-TI:+ > 
712. lit 54 -IX3-TW-

713. 105 44 I IXl·TW+ )' 

714 106 u I IX1·TW-

715. 109 _i5 1 IX.5-TW- > 
716. 110 _5._6 1 IX.5-TW+ 

717. 111 65 llX3-TW+ ~ TWISTED PAIR 

718. 112 61 llX3-TW-

719. 155 150 VBI 

1120. 30 XA10 1~ XAU !'tel CLK-KEY2-veo 22 
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i I JODE IDENT N01 l 1464693 
181 E' AMPEX =~ 92739 WIRE ROUTING UST 

SHEET 18 OF 

FROM TO LM ITEM NUMBER WIRE GAUGE/ 
REMARKS NO COND. 

STA REF DES. TERM STA REF DES. TERM l -02 

721. 30 XA10 168 XAl 1 1~ CLK-KEY2-FRAME 22 

722. 179 41 MH-TW+ 1 TWISTED PAIR 

723. 180 40 MH-TW-

724. 181 ,.iO MX_l·TW+ > TWISTED PAIR 

725. 182 XA11 49 CLK-KEY2-MX3-TW-

726. XA10 188 XA27 140 8510 

727. XA11 153 XA27 125 FLD- INT-2 

728. 154 126 FLD-INT-1 

729. 30 XA11 188 XA2i 141 8511 . 22 

• I+ 

- -

-
~ 
en 
~ 
CJ) 
<.O 
(JJ 
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l_ 
L 

7_ z 
7 

-
1'>11. -

secr10NA-A 
SCM.£,"8/1 

I 8 $~t,7 
2 7 .,,3-ocJ' 
2 6 3/0-2.M 

l.M ..$ ~'11-414 

2 "' 2.llO·U4 

~ ~ 087-614 

c=:...:.: ::::J 

SECT/oN.8-8 
SCALE:2/1 

A<>i 
/.J' 

\" ~ 
'lf" 

l!Nr:X.OSURE PA.er, SUPPOIU LJA,e, 6.001.G 
.N'~ LcX.KIN~,,M'L~ llEX, t:-3t 
l.Art:ll AS.SY, ADJV.STAIJLE PAWL 
AU46E.e_, EX7if'USIOll/, S/~, PSHAP6 

~ACEA!; UNT1«ADRJ1 ~N., ~, .z.so 00.,,AS I.& 

ADNE.SIYl:J.:IMX,.Sll.ICCNE,S~/PM'f;~~ 

I 2 .Ao DOOJ?.z.. DIGITAL 
I I '#ZON-t.-OI J..A8EL_, ~Al. IJOOll. 

[01 •H• PMTllUMlt:ll I 0£SCRIPTl()M I llO -

~ 

Assembly No. llf201f6.5-0ID. Digital Door Assembly 
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IL 

l 
c::::.::.-:::J 7 

7 

7 
A/D COHKRl"tt 

11 I 

I 8 

SECTIONB-8 
SCALE:t/1 

SECT/ONA-A 
SCALE: z/I 

A.co-
....:b. 

I I 
\1 ttr 

I 

~ A 

530·5~ ENCLOSURE PA.er. SV~T &SA,€_, 4. 31 L(;, 

2 7~S3~ NU7; lOCk'IM;;, N.H:.~ NEK, ~-St 

'l. 6 310-~~~ LATCJI ASS~ AD.IUS1".4&JL£ PAWL 
jAR 5 ~!09-414 At/88ER, EKTR_t/SIO/V', S/L/a:7N£_, P .SNAPI' 

2 4 280-344 jsPAC£.e, UITllRIS4P/!4 )l.41~ A'~,. ZSO 00, • l'l.5 u;, 

~ 3 081-tD/4 ADV.G'Y~ BASE,, SILICONE, SEALE!l, I PA/lT, AC4TK:.~ 
I 2 j/420447~ DOOR ,ANALOG 
I I ~~0/43-01 i.A/JEL_, AN ... £06 000~ 

01 l~N PART NUMBER 1 DESCRIPTION l 

Assembly No. 1420466-0lD. Analog Door Assembly 

Ampex 1809633-01 

l 
J v 
~ 

"' ~ 
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~ 

1465025~AA 

1465025-AB 

ITEM PART NUMBER NO. 

1 1420401-01 

2 1464567-01 

3 1lt64983-01 

4 1465000-01 

5 

6 166-582 

7 167-555 

8 

9 171-006 

10 171-016 

11 172-374 

12 172-394 

13 172-396 

14 

15 250-173 

16 

17 28o-·187 

18 283-529 

19 

20 473-326 

21 473-330 

22 475-072 

23 

24 480-145 

25 

26 501-008 

27 501-009 

28 

29 

30 570-584 

31 

32 600-070 

33 617··637 

34 617-854 

35 

36 

37 

.5-28 

+SV POWER SUPPLY ASSEMBLY G20V) 
+SV POWER SUPPLY ASSEMBLY C230V) 

l DESCRIPTION 

FILTER, REAR 

DOOR, REAR 

DEFLECTOR, FAN EXHAUST 

GUARD, TERMINAL BLOCK 

CONNECTOR PART, PLUG, RECTANGULAR, 6 POS 

CONNECTOR PART, CONTACT, PIN, HALE, 24-18 AWG 

frr~ ESI 

TERMINAL LUG, CRIPP, RING TONGUE, #8 STUD, 22-18 AWG, RED 

TERMINAL LUG, CRIPP, RING TONGUE, #10 STUD; 12-10 AWG, YEL 

TERMINAL LUG, CRIMP, RING TONGUE, 5/16 STUD, 6 AWG 

TERMINAL LUG, CRIMP, SPADE TONGUE, #6 STUD, 12-10 AWG, YEL 

TERMINAL LUG, CRIHP, RING TONGUE, #8 STUD, 6 AWG 

BUMPER, RECESSED, RUBBER, ,969 OD, ,375 HIGH 

SPACER, UNTHREADED, PLAIN, .315 ID, .437 OD, .500 LG 

SPACER, THREADED, PLAIN, 5/16-18, .375 AF HEX, .75 LG 

SCREW, HACH, PAN HD., XREC DR, #l· -40 X .375 LG, ASSEH WSHR 

SCREW, HACH, PAN llD., XREC DR, #6-32 X .250 LG, ASSEH WSHR 

SCREW, H.\CH, PAN HD.; XREC DR, #8-32 X .250 LG, ASSEM W~HR 

BOLT, HACH, HEX HD •• 5/16·18, .500 LG, STEEL, CAD PLATE 

WASHER, PLAIN, .125 ID, .312 OD, 14 

WASHER, PLAIN, .156 ID, .375 OD, 16 

POWER SUPPLY, SWITCHER, SINGLE OUTPUT, +5V, t10% 

SLEEVING, SPIRAL W'AP (1.2 INCHES) 

WIRE, STRANDED, INSULATED, 6 AWG, BLACK 

\/IRE. STRANDED, INSULATED, 6 AWG, RED 

SLEEVING, SHRINKABLE 

WIRE, STRANDED, INSULATED, 22 AWG 

WIRE, STRANDED. INSULATED, 12 AWG 

REV. A 

QTY REQD PER DASH NUMBER 

-AA -AB 

1 1 

1 1 

1 1 

1 1 

1 1 

2 2 

2 2 

1 1 

6 6 

5 5 

6 6 ~ 

1 1 

2 2 

2 2 

1 1 

2 2 

10 10 

2 2 

1 1 

2 2 

1 1 

A/R A/R r= 
~ 

A/R A/R ..!... 

A/R A/R 
~ 

°' A/R A/R \.)\ 

AIR A/R 
0 
N 

A/R A/R ~ 

Ampex 1809633-01 



@ 

11 

1111: 

1ill 
II' 

'1: 
!j 
•II 
\ti 

1 

IJ 
'-Pt.AUS 

@ 

\ \ 
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0 
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0 

R£M1JV$ Vii!" "'"'" 4'1'M AlvrJ' ,,e.,,., /FACK ~1,eM1•MI. 

AAIQ 1J1J't"'""· Rl'·AJJlf'Ml•f r.,,.,,,,," """'""w"'u 
AS J'Nl1W41 

- ~\ ~\ :.JV fN/)k/A./ 

-1 $ .... ~.JI?: ....... "-' 

Assembly No. 1465025-AA A. +5V DC Power Supply Assembly (120 AC) 
Assembly No. 1465025-AB A. +5V DC Power Supply Assembly (230 AC) 
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1464407-01 120V LINE VOLTAGE KIT REV. -

] J REF 
QTY REQD PER DASH NUMBER 

ITEM PART NUMBER DESCRIPTION DES.IG NO. -01 

1 1464592-AA POWER SUPPLY CHASSIS ASSEMBLY 1 

2 1464594·-AA CONNECTOR PANEL ASSEMBLY 1 

3 1464596-01 CIRCUIT BREAKER PANEL ASSEMBLY 1 

4 1465023-AA LOWER FAN ASSEMBLY 1 

5 1465024-AA REAR FAN ASSEMBLY 1 

6 1465025-AA +SV POWER SUPPLY ASSEMBLY 1 

7 1465060 WIRING DIAGRAM 120V/230V AC/DC INTERCONNECT (-) 

8 1420244-03 A.C. CABLE ~SSEMBLY, NTSC l 

• .. 

r 
3: 

I 

a1 
t 
0 
-J 
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c 

B 

Ampex 1809633-01 

8 7 6 5 4 3 

r- - - -- - - - - - -Ci Rc:u1T" eREAKE~ 
I PANEL ASSY 

r---------------------------------------------------------------1 
I + SV I 

I LINE LOAD 1464596 

2sA' 
CBI 

~o-+-i 
25A 

I 
I 
I 
I 
I 
I 
I 

I GND I 
I I 

I •• E3 El2 Ell El4 E2 E5 PWA 2,4 CHANNEL 
I E6 ( EIS~ EIO c El3 ( El ( E4) CONN M.9 • I 
I < < < 9 c c t 464693 : 

I 
I 
I 
I 
I 
I 

L-- -- ------
1 --------~ L----------------------- t------ - ------ ---------------- - --- _ _.....I 
I 
I 
I 
I 
I 

D E 
30A 
FLI 

A B C 

t-- -- - ----, 
: 7h : 
I I 
I B G N JI I 

i-~~~~4.:~A_ __ ~ 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

L----------------- - -----------------1--- -- --- -,--- - --------------- -- ------, 
POWER SUPPLY 
CHASSIS ASSY 
1464592-AA 

TSI J 
912~ 
H--

~ +S2 

- SI 
'-----I 

< 11 v-o-t-------------. 

I- l 0 n-+-----------+------t AC HI 6 
~ 
~ 9o-+~---------~ .--- AC LO 5 

f-~ 8_v 
07vo-t---------, 

1£1 GND 4 

:>6 o-+-
1- 5 "-0-1---+---~ 
H-- 1 

1--

+ v :==.__ 

-v 
1----------' 

L- +SJl-1 

'------i - SJ I- 4 

.-----1 llSVAC 

r-1 115/ 230 RETURN VAC 
_, 230VAC 

ml GND 

l-~4~o-+---+------+L-------+--~ 
( 3 n.v-.---+---~ '-----+--+--+-------------------------~ 

f-( 2 o-+--+-----. 
r-+--

1-­

+v r---

-v I-------' 

~ + SV POWER SUPPLY ASSY 
1465025 _______________________________________________________ J_ ___________________________ ~ 

,-------------:---:-----, 
I I _.._ 1-i I I 

: @J@J~ l 

i ~e]eJ : I 84 85 86 I 
I 120V LOWER FAN ASSY I 

NOTES: UNLESS OTHERWISE SPECIFIED L---~~~~:_:-~~--------------J 
I. PSI-TERMINAL 7 ANO 8, 

JUMPER FO~ 120VAC OPERATION. 
2. PS2-JUMPER FOR 120VAC OPERATION. 

r--------------1 
: ... I ... !j_ I : 
i @J@J~ i 
I I 
1 I 20V REAR FAN ASSY I 

L_ - _'::~~2::-~~-- -___ _J 

1464408 CONC 
1464407 CONC 

NEXT ASSY USED ON 

APPLICATION 

2 DISTR CODE: 1 

Schematic No. 1465060-. 
120V /230V Interconnect 

(Sheet 1 of 2) 
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D 

c 

B 

A 

Ampex 1809633-01 

8 7 6 5 4 3 

;-----------Ct~~~~~~E~ i-~-------------------------;~----------------------------------; 

I LINE LOAD 14202l?-02 I I GNO I 
I ?.:. -----, I I I 

I l5A" 1<'>---,-,---------,---' 
1
1 

I .Qfil / I I E3 E12 Ell E14 E2 ES PWA 2,4 CHANNEL 
I I / /{/ I I E6 EIS~ EIO,El3~ El~ E4~ CONN M.B. I 
I ~ o--t- " ~ I Q ~ ~ s I 1464693 I 
I 15A - - - - - _J I I I 

~- -- ------ --------~ L-----------------------1----------------------------------....J 
I D E I 
I WA I 
I fb!. I 
I I 
I A B C I 
I I r-------, I 

: m I : 
I I I 
I y G x JI I I 

~ ~~594:_A~ ---l L ________ - - - -- ---- - -- ------- - - - -----1--- -- --- -,--- - ------- - ----- -- - - -- - -, 
POWER SUPPLY 
CHASSIS ASSY 
1464592 -AB 

.___, 
+ 52 

'----1 

'~=j 
-SI 

t-+---
~ 11 ~o-t-----------., 
~ IOo-n--+-----------+------t AC HI 6 

~9"'" ,___AC LOS 
~ 
f-:>Svn--+--------~ I nGND 4 

07vo-t---------, l/77 • 
~ 6 o+-i 

f- 5 o-+-+---~ 
f->4o-+~--+------tl----+--+---t--~ 
f-> 3 ~o-+-+-----, l 
f-:> 2 o-+---+-----, 

I--' 

t--­

+v 1--

-v 1---------' 

...._ +SJ 1-1 

.._____ -SJl-4 

-----< 115VAC 
r---1 115/ 230 RETURN VAC 

...--+-----< 230VAC 

J71 GND 

f--

+v r-­
i----

-v I-------' 

~o-+--+------+------4--+------------------. + 5V POWER SUPPLY ASSY 1---

1465025 L _______________________________________________________ _L __________________________ _ 

,--- - --...;.-----------------, r--------------, 
I I .... I:;-1 
: @J @J. ®-J 

: I I~ 
I A I~ I 86 
I 230V LOWER FAN ASSY ~ ~ 

: I ... I:;-1 : 
: (0]~ ®-J : 
I I 
I I 
1230V REAR FAN ASSY I 
l1~6~0~":.:-~--- _______ _J 

NOTES: UNLESS OTHERWISE SPECIFIED ~~~~~~-------------------J 
1. PSI - REMOVE TERMINAL 7 AND 8 FOR 230VAC OPERATION. 

2. PS2-REMOVE TERMINAL LINK J2 TO J3 FOR 230VAC OPERATION. 

2 1 

Schematic No. 1465060-. 
120V /230V Interconnect 

(Sheet 2 of 2) 
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1464408-01 230V LINE VOLTAGE KIT REV. -

ITEM 1 fEF 
QTY REQD PER DASH NUMBER 

PART NUMBER DESCRIPTION 
NO. ESI~ 

-01 

1 1464592-AB POWER SUPPLY CHASSIS. ASSEMBLY 1: 

2 1464594-AB CONNECTOR PANEL ~SSEMBLY 1 

3 1420217-02 CIRCUIT BREAKER PANEL ASSEMBLY 1 

4 1465023-AB LOWER _FAN ASSEMBL.Y 1 

5 1465024-AB REAR F~N ASS.EMBLY J_ 

6 1465025-AB +5V POWER SUPPLY ASSEMBLY 1 

7 1465060 WIRING DIAGRAM, 120V/230V AC/DC INTERCONNECT (-) 

8 1420209-01 A.C. CABLE ASSEMBLY, 230V 1 

~ 

r 
3 

I 

8 
.t 

~ 
0 
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~ 

1465023-AA 
1465023-AB 

ITEM PART NUMBER NO. 

1 1lt20375-01 

2 

3 

.. 187-401 

5 171-004 

6 

7 302-379 

8 470-021 

9 

10 501-009 

11 

12 502-003 

13 

14 

15 591-317 

16 591-140 

17 591-320 

18 616-031 

19 

20 CD726 

5-38 

LOWER FAN ASSEMBLY <120V) 
LOWER FAN ASSEMBLY <230V) 

l DESCRIPTION 

PANEL, LOWER FAN 

TERMINAL, SPLICE, 18-12 AWG 

TERMINAL LUG, SPADE, #6, 16-14 AWG 

STRAP, CABLE 

SCREW, CAP, SOC HD., #6-32 X .62 LG 

WASHER, PLAIN, #6 

WASHER, SPRING LOCK, #6 

FAN UNIT, AXIAL, 96/112 CFM, 220V 

FAN PART, CORD SET 

FAN UNIT, AXIAL, 96/112 CFM, 120V 

CABLE, MOLDED, 2 COND, 18 AWG 

SLEEVING, SHRINKABLE 

REV. A 

l" QTY REQO PER DASH NUMBER 
ESI~ AA AB 

1 1 

4 4 

4 4 

A/R A/R 

24 24 

24 24 

24 24 

~ 

Bl-6 - 6 

6 6 

Bl-6 6 -
AIR AIR 

A/R A/R 

r 
3: 
' -
~ 
m 
(JI 

0 
N 
~ 

Ampex 1809633-01 
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@=:)-~ @-=:~ @=: @r: 
~ TS/-.3 ~ TSl-Z 

~ TS!-9 ~ TS/-8 

SCl-IEMAT/C 

- ~\ ~\ 120 v s,11owA/ 

-AB Z3d\/ 

Assembly No. 1465023-AA/AB A. Lower Fan Assembly 
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• 

1465024-AA 
1465024-AB 

ITEM PART NUMBER 
NO. 

1 1/f2011f9-02 

2 

3 171-00/f 

,. 187-lfOl 

5 260-052 

6 302-200 

7 302-379 

8 

9 225-lf69 

10 lf70-023 

11 lf71-070 

12 

13 If 96-005 

llf 018-1f38 

15 

16 501-009 

17 506-013 

18 

19 591-277 

20 591-317 

21 591-1/fo 

22 591-280 

23 591-320 

2/f 

25 CD726 

26 616-031 

.5-40 

REAR FAN ASSEMBLY <120V) 
REAR FAN ASSEMBLY (230V) 

l DESCRIPTION 

BRACKET, REAR FAN 

TERMINAL LUG, SPADE, #6, 16-14 AWG 

TERMINAL, SPLICE, 18-12 AWG 

GROMMET, CATERPILLAR 

CLAMP, CABLE, .375 ID 

STRAP, CARLE 

TAPE, POLYESTER .• 007 THK, 1.00 WIDE, (32.00 IN) 

SCREW, CAP, HEX SOC., #6-32 X .875 LG, ALLOY STL 

SCREW, PAN HO., #6-32 X .lflf LG 

NUT, KEP, #6· 32 

ADHESIVE, BASE, CYANOACRYLATE, 1 PART 

WASHER, PLAIN, #6 

WASHER, D 

FAN PART, FINGER GUARD 

FAN UNIT AXIAL, 96/112 CFM, 220VAC 

FAN PART, CORO SET 

FAN UNIT, MTG CLIP 

FAN UNIT, AXIAL, 96/112 CFM, 120V 

SLEEVING, SHRINKABLE 

CABLE, MOLDED, 2 COND, 11.l AWG 

REV. A 

~·rG 
QTY REQO PER DASH NUMBER 

ESI AA AB 

1 1 

2 2 

2 2 

A/R AIR 

1 1 

5 5 

A/R A/R 

12 12 

1 1 

1 1 ~ 
AIR A/R 

12 12 

1 1 

3 J 
Bl-3 - 3 

3 3 

12 12 

Bl-3 3 -
-

A/R A/R 

AIR A/R 

r 
3: 

I -
~ 
(}) 
(J'I 

0 
l'V 
~ 
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Assembly No. 1465024-AA/AB A. Rear Fan Assembly 
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~ 

1464592-AA 
1464592-AB 

ITEM PART NUMBER NO. 

1 1403328-AB 

2 1464593-01 

3 1465060 

4 018-438 

5 052-031 

6 052-259 

7 171-003 

8 171-004 

9 171-007 

10 

11 172-363 

12 

13 

14 180-009 

15 180-142 

16 180-392 

17 

18 

19 283 .. 057 

20 187-395 

21 

22 260-052 

23 

24 

25 302-335 

26 302-429 

27 

28 470-037 

29 471-343 

30 473-330 

31 

32 496-005 

33 496-006 

34 

35 

36 

37 

5-42 

POWER SUPPLY CHASSIS ASSEMBLY Cl20V) 
POWER SUPPLY CHASSIS ASSEMBLY C230V) 

I DESCRIPTION 

LABEL, WARNING 

TRAY, POWER SUPPLY 

WIRING DIAGRAM, 120V/230V AC/DC INTERCONNECT 

ADHESIVE, BASE, CYANOACRYLATE, BONDING, 1 PART 

FILTER, RF INTERFERENCE, 30A, 115/250 VAC, 50-60 Hz 

FILTER, RF INTERFERENCE, 20A, ! 15/2.50 VAC, 50-60 Hz 

TERMINAL LUG, CRIMP, SPADE TONGUE, 22-18 AWG, RED 

TERMINAL LUG, CRIMP, SPADE TONGUE, 16-14 AWG, BLUE 

TERMINAL LUG, CRIMP, RING TONGUE, 16-14 AWG, BLUE 

TERMINAL, QUICK DISCONNECT, FEMALE, 22-18 AWG, RED 

TERMINAL STRIP, BARRIER, 12 TERMINALS 

TERMINAL STRIP PART, JUMPER CLIP, BARRIER 

TERMINAL STRIP PART, HARKER STRIP, 12 TERM 

fi"" ESIG 

FL1 

Flt 

Tl 

(Tl) 

(Tl) 

S~"ACER, THREADED, PLAIN, #6-32, .250 AF, .375 LG, ALUM (Tl) 

TERMINAL, QUICK DISCONNECT, FEMALE, 16·14 AWG, BLUE 

GROMMET, NYLON, CATERPILLAR 

STRAP, CABLE, .095 WIDE X 4.00 LG, NATURAL NYLON 

CLAMP, LOOP, OFFSET, .438 ID, ,375 WIDE, BLACK 

SCREW, CAP, SOC. HD., HEX SOC DR., #10-32 X .438 LG 

SCREW, HACH, FLAT HD., U·CUT, #8·32 X .250 LG 

SCREW, HACH, PAN HO., XREC DR., #6·32 X .250 LG, ASSEM WSHR 

NUT, HEX, CAPTIVE LOCK WASHER, #6 

NUT, HEX, CAPTIVE LOCK WASHER, #8 

REV. C 

QTY REQO PER DASH NUMBER 

-AA -AB 

1 1 

1 1 

A A 
A/R A/R 

1 -
- 1 

4 4 

5 5 

9 9 

4 4 

• 1 1 

10 10 

1 I 

4 4 

8 8 

A/R A/R 

A/R A/R 

1 t 

4 4 

4 4 

4 4 

4 4 r 
3: 

2 2 I 

~ 
en 
~ 
()' 

(j) 
I\) 
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I 
I . JODE IDENT NOJ MATERIALS 1LM- 1464592 le AMPEX ~~~ 92739 . LIST OF 

SHEET 2 OF 3 

ITEM 
QTY REQD PER DASH NUMBER 

NO PART NUMBER DESCRIPTION D~~rG 
-AA -AB 

38 501-009 WASHER, PLAIN, f/6' • 375 OD 12 12 

39 501-070 WASHER, PLAIN, f/10, .500 OD 4 4 

40 501-205 WASHER, PLAIN, #8, .438 OD 
6 6 

41 502-005 WASHER, LOCK, HELICAL SPRING, #10 4 4 

42 

43 570-611 POWER SUPPL y' SW I TC HER' s INGLE voe OUT' 5V PSl 1 1 

44 

45 CD726 SLEEVING, SHRINKABLE A/R A/R 

46 CD739 WIRE, STRANDED, INSULATED, 20 AWG A/R A/R 

47 CD740 WIRE, STRANDED, INSULATED, 14 AWG A/R A/R 

~ 

I 

I 

r 
~ -
~ 
CJ) 

~ 
Ul 
<.O 
r\.) 
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Pt1111£.t..fUht.Y """ JllSCA.t1'. Rf,.~Cf WITN 

~ 4 ".A<.£S A.S SNt1111.V 
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A~embly No. 1464592-AA/AB C. Power Supply Chassis A~embly 
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I 

• 

1464594-AA 
1464594-AB 

ITEM PART NUMBER NO. 

1 1420239-AA 

2 1420239-AB 

3 1464420-01 

4 1464595-01 

5 1464988-01 

6 1465007-AA 

7 1465007-AB 

8 1465008-01 

9 

10 145-640 

11 145-712 

12 167-077 

13 171-016 

14 177-163 

15 187-396 

16 

17 470-011 

18 471-061 

19 475-058 

20 496-004 

21 

22 501-088 

23 501-169 

24 501-188 

25 

26 600-143 

27 

28 CD726 

29 CD740 

,, CD740 

31 

32 1461t570 

33 1465060 

31t 

35 

36 

37 

5-46 

CONNECTOR PANEL ASSE~SLY <120V) 
CONNECTOR PANEL ASSEMBLY <230V) 

] DESCRIPTION 

COVER, CONNECTOR HOLE 

COVER, CONNECTOR HOLE 

PWA, CONTROL INTERCONNECT 

CONNECTOR PANEL 

CABLE, CONTROL PANEL, 34 PINS 

CABLE, CONNECTOR PANEL, 50 PINS 

CABLE, CONNECTOR PANEL, 50 PINS 

CABLE, CONTROL PANEL, 26 PINS 

CONNECTOR, POWER ClkCUIT, 3 MALE CONTACTS; 30A, 125V 

CONNECTOR, POWER CIRCUIT, 3 MALE CONTACTS; 30A, 250V 

JACK SCREW ASSEMBLY (1 SET OF 2) 

TERMINAL LUG, CRIMP, RING TONGUE, 12-10 AWG, YELLOW 

CONNECTOR PART, BAIL LOCK (1 SET OF 2) 

TERMINAL, QUICK DISCONNECT, FEMALE, 12-10 AWG, YELLOW 

SCREW, CAP, SOC HD., HEX SOC DR., #4-40 X .438 LG 

SCREW, MACH, PAN HD., XREC DR., #4-40 X .312 LG 

SCREW, MACH, PAN HD., XREC DR., #6·32 x .375 LG 

NUT, HEX, CAPTIVE LOCK WASHER, #4 

WASHER, PLAIN, #4, .312 OD 

WASHER, PLAIN, SHALL PATTERN, #It' .250 OD 

WASHER, -PLAIN, SMALL PATTERN, /16, .267 OD 

SLEEVING, SHRINKABLE, 2.00 EXP ID 

SLEEVING, SHRINKABLE 

WIRE, STRANDED, INSULATED, 10 AWG 

WIRE, STRANDED, INSULATED, 12 AWG 

INTERCON14ECT DIAGRAM, 12'lV/230V CONN PANEL/f10THER BD 

WIRING DIAGRAM, 120V/230V AC/DC INTERCOtlNECT 

f<ria 
QTY REQO PER DASH NUMBER 

ESI -AA -AB 

2 2 

1 1 

1 1 

1 1 

1 1 

4 4 

4 4 

1 1 

1 -
- 1 

13 13 

3 - .. 
8 8 

- 3 

16 16 

6 6 

3 3 

6 6 

6 6 

16 16 

3 3 

A/R AIR 

A/R AIR 

A/R -
- A/R 

B B r= 
3: . 

A A -
.t:. 
m 
.t:. 
()' 
U) 

.t:. 
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12 

Assembly No. 1464594-AA/AB A. Connector Panel Assembly 

Ampex 1809633-01 
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1464420-01 CONTROL INTERCONNECT PWA REV. C 

ITEM l PART NUMBER 1 ~~ 
QTY REQD PER DASH NUMBER 

DESCRIPTION NO. -01 

1 1464421 PRINTED WIRING BOARD -01 

2 

3 1464422 SCHEMATIC (A) 

4 

5 135-1~8 HEADER ASSY, 26 PIN J3 1 

6 135-341 HEADER ASSY, 34 PIN J12 1 

7 

8 140-647 CONNECTOR, RECEPT, 9-soc Jl ,2,4,S1-1o; 10 1__L_14 

9 140-708 CONNECTOR, RECEPT, 25 SOC J6, 15 2 

10 1'7-013 CONNECTOR, RECEPT, 15 SOC Jtl 1 

• I i. 

I 
3: 

I -
~ 
(]) 
~ 
~ 
N 

·O 
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rr=1 ___ , __ , -
Jl J7 

CONTROL INTERCONNECT 
ASSY NO. 1464420 SCH NO. 1464422 

J2 JI Jll 

___ II ___ I ~I __ 
,--"----., ,- r---- --..12---., 
I I taA ', I I 
L--~~---_J -y L ___ .s_~ ___ _J 

L____=JI - -1 I I 
J4 J9 J13 

JS JlO 

_II ___ I ...___I --
JM 

....___o -J6 __ I .___I -J15=-dJ 

Assembly No. 1464420-0lC • Control Interconnect PWA 
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INTERCONNECT DIAGRAM 
RIBBON CABLE 

r-----------------------
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COMPUTER 
XA27 

GND 
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)
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232 

4 3 DISTR CODE: s 1 

INTERCONNECT DIAGRAM 
CONTROL INTERCONNECT PWA 

,- __________ -~B~~~~E- _ 
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COMPUTER 
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GND ~ 
RCV+ ~ 
RCV-~ 
X"1T+~ 
X"1T-~ 

MOTHER 
BOARD 
PWA 

RCV+ ~ 
RCV-~ 
XMT+~ 
XMT-~ 

{ 

GND ~ 
RCV+ ~ 

CP2 Rev-~ 
XMT+~ 
XMT-~ 

CPI RCV-~ 
{ 

RCV+ ~ 

XMT+~ 
XMT-~ 

GND ~ 
RCV+ ~ 
RCV-~ 
XMT+~ 
XMT-~ 

SPARE~ 
SPARE ~___I_ 
SPARE F--1. 

XA27 
33- 58 

26 26 

24 

25 25 
22 

23 23 

CABLE, CONTROL PANEL 
CONCENTRATOR ' 
MOTHERBOARD 
1465008 
(26 CONDUCTOR) 

20 20 

21 21 
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16 16 

15 15 
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~-------------------j ~ SHLD 
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~--+---·-- Schematic No. 1464422-. 
1464420 NCEN Control Interconnect PWA 
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1A4 - 5 
l.AL...i ~"4~ 4 ,~ 

- ~ I? f ..3 IAA 
I I t. 
I l! I 
-0~ 1<. le "I)' ITEM 

NO. 

NICKEL SCREW 

HEX HEAD SCREW 
GNO 

SECTION A-A 

w1ee 
Pl lrEM 

COLOJi! .:<.. 
0 BRASS BRASS 
~ Nl~KFL 1V1eaL 

5 GN[) GNL) 

(},/(p~0/5 CAE31-~ .!J c0Na,10AWG. ) 

~-091 TUBIN& -'7HER,A40FIT; .BLACK, 
r:z-.y.-_ ..ol!!ll.___,,._;;;;i._ CABLE~ ..3 eONO., I~ AW~ 1- - --_.--, 

145-~3, CONNEC70~ MALt 
IJ45-b37 CONN£CTO~ FEMALE 

PART NUMBER ] DESCRIPTION 

Assembly No. 1420244-0lE. 120V AC Cable Assembly 

Ampex 1809633-01 

A 

:A 

_.l 

l 
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!M ..3 
4,E 2. 
I I 

0/ fTDt 
NO. 

5-54 

SECTION A-A 

C:.:.: .-::=J Pl 

~16-()4.Z CA8LE_J_ 3 CONO_,_ 12. AW~ 
~..6)97 SLEE/l'Wt:., SNRINKA81.F., .at.ACK 
145-,38 CONNEC;q,e~ ,&E,HAt.E 

PART NUMBER I DESCRIPTION 

Assembly No. 1420209-0lA. 23ov· AC Cable Assembly 

Pl 
y 
x 

GND 

_I_ 

l 

I 

' 
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A 



1464596-01 120V CIRCUIT BREAKER PANEL ASSEMBLY REV. B 

1 ~'fG 
QTY REQD PER DASH NUMBER 

ITEM PART NUMBER DESCRIPTION 
NO. ESI -01 

1 1464597-01 PANEL, CIRCUIT, BREAKER 1 

2 1464598-01 PLATE, MTG. 1 

3 1420166-01 BRACKET, CKT, BREAKER PANEL 2 

4 

5 1465026-01 CIRCUIT BREAKER, 25 AHP, 125V CBl 1 

6 1465060 WIRING DIAGRAM, 120V/230V AC/DC INTERCOHNECT A 

7 

8 

9 

10 

11 

12 302-379 STRAP, CABLE AIR 

~ 13 496-005 NUT, KEP, #6-32 6 • 14 473-309 SCREW, FLAT HO., 82°, XREC, UNDERCUT HD, 6-32 X .312 LG 2 

15 501-009 WASHER, PLAIN, #6 6 

16 

17 CD726 SLEEVING, SHRINKABLE A/R 

18 

19 CD740 WIRE, STRANDED INSULATED, 10 AWG A/R 

20 

21 

22 

23 187-396 TERMINAL QUICK DISCONNECT, 10-12 AWG, YEL 4 

24 171-016 TERMINAL LUG, CRIMP, RING TONGUE, 12-10 AWG, YELLOW 2 

25 

26 

27 172-394 TERMINAL LUG CRIMP, .SPADE, #6 STUD, #12-10 AWG 2 

r 
~ . 
-
~ 
(j') 

~ 
(J\ 

U) 

m 
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:=r::i:==S~l-=A============~s.::===========T.=3=Z-=6~~~~ 

2 

51-8 23 
REF 

51-13 

19 

S/-C 
REF 

TSZ-12 

Fl/-£ 

23 Sl-D 
/:2£F 

~--_-.:=J 

Assembly No. 1464596-0lB. 120V Circuit Breaker Panel Assembly 
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1420217-02 230V CIRCUIT BREAKER PANEL ASSEMBLY REV. E 

ITEM PART NUMBER O l ~·r(j QTY REQD PER DASH NUMBER 

NO'. 
DESCRIPTION ESI 

-bl -02 

1 1420141-01 PANEL. CIRCUIT BREAKER ~ 1 

2 1420147-01 PLATE. HOUNT ~ 1 

3 1420166-01 BRACKET1 CKT BREAKER PANEL ~. 2 

4 

5 1464253-01 CIRCUIT BREAKER. 15 AMP. 250V CB1 1 

6 

7 

8 

9 283-400 SPACER. UNTHREADED PLAIN •• 171 ID X .250 OD X .187 LG ~I 2 

~o 

11 

12 302-379 STRAP, CABLE ~~R AIR 

~ 13 496-005 NUT, KEP. 6-32 ~I 6 ~ 
14 

15 501-009 WASHER. PLAIN, #6 ~I 
6 

16 

17 SLEEVING, SHRINKABLE iAVR A/R 

18 

13 WIRE, STRANDED INSULATED, 12 AWG ~R AIR 

20 

21 WIRE. STRAHDEC INSULATED, 22 AWG ~R AIR 

22 

23 187-396 TERMINAL QUICK DISCONNECT, 10-12 AWG, YEL ~ 6 

24 

25 187-399 TERMINAL QUICK DISCONNECT, 18-22 AWG, RED µ1 -
26 171-178 TERMINAL LUG CRIMP, RING. #10 STUD. #22-18 AWG µ1 2 

27 172-394 TERMINAL LUG CRIMP, SPADE, #6 SUTO, #12-10 AWG ~ 2 

28 187-358 TERMINAL. QUICK DISCONNECT, 18-22 AWG I- 2 

r= 
3: 

I 

~ 
I\) 

0 
f\) -....... 
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St-A TS~6 

Sl-D FLl·D~ 

A 

A 

~c ~ --======.CL=~~.s-v-Buss 
~- ·~ 

~ ..:======s:;;;:ss 
-~~ 

.3 Z PL 

Assembly No. 1420217-02E. 230V Circuit Breaker Panel Assembly 
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4 ~ 
RED STRIP 

PIN I 
PIN 

c-=.::::::J 33-58 
XA27 

~ ~ TUBIN4 SfJ/2/NK-"1_1.0.0 L D. 
AR. 5 (p/~-8(,8 C.ABL.£. RIEBDN:iJ~COVQJ0-02 .,2!3"'1 W6, 
I 4 22tr089 CORE .21't1MN£77 C.1 FERPAl./lt H ,VfJi/lf_ 
I 3 177-828 STRAIN 1<'EUE'F, CONN PART 
I 2- 740-?~7 CONNECTOR,516N-\l.b.2£.L '!T~tp .:O/'/rA~T 
I I 140-89? C:ONNECTO~:SIGNA/.. C!R:UIT 2~ PIN5 

Of ITEM PART NUMBER I DESCRIPTION - ] 
NO 

Assembly No. 1465008-0lA. Control Panel Cable 
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PIN I 

ty~ ty_g ~· 
A_Jg_ 'Yr< ;5 (.£)I 1.p-1d41-
I I 4 Z..'Z<P-OeA 
I I ~ IT7-tto4 
l I z 140-foBq 
I I I 14-0-2./0 

JM [M ITEM PART NUMBER NO 

RED STRIP 

RED STRIP 

-

"fUei\N6', 61-1\2.INK., Z..C?O I.{/. 
tA6L-E:., ~\eBoN., 50 l-O~l."TOR")'VoAWGI 
t.O~/'v'\~~l.fE:~ll H ~TL, 1.~oO.r?.X.7~ I.C/. 
~/RAIN 12.E:L-IE:!=, .?ONN. PAl2.T 
.?ON Net:- TOl2') 016'NAL. ~I r:zwn; ?O COMrU:f~ 
CDNNE:t. T0~,0\~NA.L..?IUUI\? i?O P'it-.l<S 

l DESCRIPTION l 

lb7-156 
XAI 
XA2 
XA3 
XA4 

17-68 
XAI 
XA2 
XA3 
XA4 

Assembly No. 1465007-AA/ AB B. Digital Motherboard Connector Panel Cable 
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4 

/ZEOSTRIP 

PIN I 

2 

7U8/NG ;?Hf<INK , l-00 I. D. 
CABL£,l<!BE30N,!MCONC:VC.TO/<.,Z8AVVG 

01 

Assembly No. 1464988-0lA. Control Concentrator Motherboard Panel Cable 
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1464411-03 INPUT/OUTPUT PHASE LOOK LOOP PWA., Al-A4 REV. G 

f•ra QTY REQD PER DASH NUMBER 
ITEM PART NUMBER DESCRIPTION 
NO. ESI 

~o 1olz -03 

1 . 1464412 PRINTED WIRING BOARD ~01 folz -02 

2 

3 ·1464413 SCHEMATIC (-) ~ c 
4 

s 1409670-CD LABEL, EXTRACTOR ARM 1 ~ 1 

6 1409976-AA INSULATOR, STIFFENER 1 h 1 

7 1409976-AI INSULATOR STIFFENER 1 b 1 

8 1409997•AA STIFFENER PWB 1 b 1 

J 1409997•AI STIFFENER PWB 1 ~ 1 

10 

11 1464217•01 TRANSFORMER Tl 1 1 1 

12 

• 13 1465067·01 PROM ASSY REF: "C10139 000·004 SL 1 1 1 ~ 
tit 1465068·01 PROM ASSY REF: PAL16R4 590·806 65 1 1 1 

15 1465069-01 PROM ASSY REF: MC10139 000·004 BS 1 1 1 
16 

17 

18 064·652 CAPACITOR, CER., .01uF, SOV, t20l C1·8, 16, 19,22,23, 
26· 35 ,'JZ 1O_LJ08 25 215 25 

19 061t·6S3 CAPACITOR, CER., .luF, SOV, t20l c9-15, 17 ,24 ,36,38- •o~ 1~~ lt2 '!.S..·..S..4 .58 60-81 102 
85-96,99-106, 109-113. 
11_s..-UJ ..... 1_n..11t2 

20 

21 034·225 CAPACITOR, MICA, 220pF, SOOY, tll C44 1 1 1 
22 034•918 j~ 4J" 68pF, SOOY, t1l C57 1 1 1 

23 OS6•60J j~ 1~ '7PF, S00V, i-;sp,- C18 1 1 1 
21t 05'•679 CAPACITOR, MICA, 27pF, SOOY, t.SpF C25 1 1 1 
25 

26 035·729 CAPACITOR, MYLAR, .0015uF CS5 1 1 1 

l7 035•7'0 CAPACITOR, MYLAR, .0047uF CS6 I 1 1 
28 OS5·1JJ CAPAC I TOR, MYLAR, .0022uF C59 1 1 1 

29 055·16' CAPACl.TOR, MYLAR, .001uF Cit) 1 1 1 

30 i 
31 037·892 CAPACITOR, TANT., 47uF, 20V C84,98 2 12 2 

.--
3: 

32 037-965 CAPACITOR, TANT., 120uF, 10Y C114, 132 2 2, . 
2 -

33 1 ~ 

i m 
lit 038·254 CAPACITOR, VARIABLE, 9·35pF C21 1 ll 1 ~ 

1 ~ 
35 -

! -36 
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_f_ 
I lCODE IDENT NO] 

AMP8X =~.~ 92739 LIST OF MATERIALS LM· I 4 6 jET '1 lF l IG 
ITEM REF 

QTY REQD PER DASH NUMBER 
NO. PART NUMBER DESCRIPTION PESIG 

01 ~2 -03 

37 017-272 CRYSTAL, 40.S MHz Y1 1 1 

38 

39 013-S99 DIODE, CD4S8 CR6,7 2 I• -
40 013-723 DIODE, FD777 CR2·S 4 I• 4 
41 S81-SSS DIODE, VARACTOR, MV3103 CR1 1 1 1 
42 S81-567 DIODE, LED, RED DSI 1 1 1 

43 013-S99 DI ODE I CD4S8 CR6 1 1 
44 

4S S40-040 INDUCTOR, FIXED, .22uH L2 1 1 1 
46 541-973 INDUCTOR, FIXED, 1uH l1 1 1 

47 

48 ooo-1s2 INTEGRATED CIRCUIT, 1012S 1H,2E ,F ,3E, F;ltG, 
12 1~ 5G K_._68....a.~K.......iL 12 

49 ooo-1s3 j~ • 10104 gs 1 1 1 
50 001-076 10174 SU 1 1 1 
S1 001-077 10176 

--ZA,T;c-.~;ir.--s-, 
24 t~ 4D,F ,P ,R,S,SB,C, D, 24 

SF ,M,P,6D;I:-;~, 7A, 
70,S 

S2 002-oss 1013S SG 1 1 1 

S3 .002-933 MCH68A10P I~ 4T 1 1 1 

S4 002-934 DM10422J ""lfA,B,C ,SH,J;oA, 7C, 11 i 7E,F,H,J 11 

SS 003-026 74F138 SU 1 1 1 .. S6 SS7-20S 10102 2M 1 Iii 1 ~ 
57 SS7-324 10106 SJ 1 Iii 1 

SS S87-532 1010s SL 1 II 1 

59 5S7-S36 74LS193 25,T 2 Ii 2 
60 SS7-550 10136 

ljL ,N, SN ,6G ,]rr,P, R, 2 I~ 8M,T ,9M,P,R u 
61 589-512 10173 4E,5E,6M,N,7M,N,. 

10 Lg SN.i.P....a.R~ 10 
62 ss9~813 74LSOO IU 1 i, 1 

63 589-814 74LS04 2U 1 l' I 

64 589-S15 74LSOS 9H I 1 1 

65 589-820 74LS74 IS,6R 2 l ~ 2 

66 589-S27 71fLS164 55 1 (1 1 

67 sS,·S46 74574 6~,10H 2 ! ~ 2 

6S 589-850 745163 9K, 10K,L 3 i ~ ] 

69 589-920 10231 3H,4H,7L,T ,U,SK 6 \~ 6 

70 5S9-934 71fLS221 100 1 ii 1 

71 S90-326 10131 SH 1 !1 I 

72 S90-330 10115 IA,B,C,D,N,20 6 i 6 _6_ 

73 S90-333 74LS16l 6T 1 !1 1 

74 590-461 74LS112 9G 1 !1 1 

7S S90-543 10116 SB, IOG 2 ! 2 2 r 

76 590-561t 10121t 1 J,K,L ,2K,L,N ,P ,R, 
11 ;· ~ 

_11._.N .liR - -
77 S90-584 7lcLS244 IT 1 1 1 ~ 

I m 
7S 590-5S6 71tLS371t 1F,5T 1 11 2 ~ 

79 590-602 *- 1~ TL082CP SD,E 2 \2 2 ~ -
80 590-842 INTEGRATED CIRCUIT, 745157 J2 -3G,H 2 2 
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_t_ 
AMP•X I==:,~ r00

9273,N°] LIST OF MATERIALS ]LM- 146441J 
SHEET 3 OF 5 lG 

QTY REQD PER DASH NUMBER 
ITEM PART NUMBER DESCRIPTION ~~~G NO. 01 l-jcl2 -03 

81 590-847 INTEGRATED CIRCUIT, 74LS245N 1P,R 2 ~ 2 

82 590·94? INTEGRATED CIRCUIT, 74F374 1E, ,G,H,2C,H,J, 12 12 
_lJ .K.l&M J...K 11 

83 590-564 INTEGRATED Cl RCUIT, 10124 
I J ,K,L,2K,L,N ,P ,R, 

~2 _ll..a.,N_.2~10E 12 
I 

84 ! 
85 

I 
I 

86 039·163 NETWORK RESISTOR, 470 OHHS u12-nt, 17, flf,20.;;i+1 
5e ~Sj 58 41t:S.2AM6-76 

87 039-200 ·~ j' 330 OHHS U1,7,11 3 3! 3 

88 039-378 47 OHHS U2-6,8-10, tS, 16,S5 11 11 t1 

89 039-424 
J • 82 OHHS Ult2 1 •! t 

90 039-238 NETWRK RESISTOR, 150 OHHS U19 t ti 1 

91 570-630 POWER CONVERTER, P"671 10H 1 ti 1 

92 i 

93 041-793 RESISTOR, C.C., 10M OHHS, 1/4W, 5% R26 1 t[ 1 

git i 
95 066-652 RESISTOR, C.F., 470K OHHS, 1/4W, 5% R11 1 

I 
t1 I 

96 066-663 ~~ • 220 • • ~, 
R29 1 t' 1 

91 066-665 1K RB,32 ,61t,71t 4 -· -
g'8 066-666 2. 7K R12 I ti 1 

I 

99 066-668 4. 7K R20,61 2 -1 -
100 066-673 1H R21,27 2 21 2 

• 101 066-689 2.2K Rlt7,70 2 2J 2 ~ 
t02 066•711 7,5K R11t 1 ,T 1 I 

103 066-712 22K R17 t t t 

104 066-717 47K Rlt0,41 2 2· 2 

:05 066-812 100 R30 1 - -
106 066·818 470 R35,63,83,81t,91 5 -I -
107 066-824 1.5K R31,9i 2 

1 -l -
108 066-825 1.6K R62 1 -I -
109 066-826 2K R28 1 1 1 

110 066-827 3.9K R13 1 ti 1 

111 066-830 10K R9,23,42,44 4 4 4 

112 066·835 82 Rt,~, 11S!~!J7;JJ, 
51t,57 ,66,68,72.79. 20 - -

--al ,86,88,90~933537. 
99 

113 066-831 130 R2~1t! 19.33~. 20 -55,56,65,69,71_tBQ.i. -
82 ,85,87 ,89,9/t ~. 
100 

111t 066-838 330 R16,76,77 3 .. -
115 066•839 560 R15 1 t 1 
116 066·840 680 RS-7,25,50,51,53, 10 to 58-60 10 
117 066-849 100K R21t 1 t 1 
118 066-858 4.7H RIO 1 t 1 r 

066-860 i 3: 119 39K R73 1 t 1 . 
120 066-866 27K R52 1 t 1 b 

ct. 
121 066-873 • 20K t_ j 1~ Rlt3 1 1 1 ~ 
122 076-012 RESISTOR, C.F., )30K OHHS, t/4W, 5% R22 t t t b -
123 066-665 RESISTOR, C.F., tK OHHS, l/W, ;t.5% i -RB,32,74 3 
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_!_ 
i~~rOEIOENTN01 LIST OF MATERIALS LM- 1464411 Jc; AMP•X -.-crrv.- 92739 

SHEET 4 OF~ 

ITEM QTY REQD PER DASH NUMBER 
NO. PART NUMBER DESCRIPTION p~fG 

-bt 01 -03 
124 I 

i 

125 I 
126 062-941 RESISTOR, H.F., 2.21K OHMS, 1/4W, 1% R45,46,49 3 !3J 3 

127 062-949 RESISTOR, M.F., 2.67K OHMS, 1/4W, 1% R48 1 11 1 

128 

129 058-388 RESISTOR, VARIABLE, I-SOK OHMS R75 1 !1 1 

130 i 
I 

131 014-780 TRANSi STOR, MPS6514-5 Ql-5 5 ~I 5 

132 014-781 TRANSISTOR, MPS6518-5 Q6 1 11 1 

133 l 
134 143-981 JACK, P.C. TIP REF:Jl-A;B,C ,J2-A,B 5 ~I 5 

135 

136 173-024 TERMINAL, TURRET GND 1-7 7 17 7 

137 187-354 TERMINAL, PUSH- IN TPl-8 8 ~! 8 

138 I 

139 302-395 STRAP, CABLE, MOUSETAIL REF:V1 1 1 1 

lltO 

141 471-060 SCREW, PAN HD., XREC, 14-40 X .250 LG 6 6 6 

142 

143 493-005 NUT, HEX, NYLON, LOCK, 14-ltO 6 j6 6 

·• 144 530-477 ENCLOSURE PART, INSERTER/EXTRACTOR 2 12 2 ~ 
145 I 
146 

147 

148 582-280 I .C., KTG. HDW., SOCKET, 24 PIN REF :4T 1 1 1 

149 582-329 • •11 • 8 PIN REF:8D,E 2 12 2 

150 582-330 14 PIN REF· 1S,U,2U,5S,6R,U,9H, 
'10H 8 '81 8 

151 582-331 16 PIN 
REF .-ur,B,C. D,J,K,L ,M,N, 

'2A,B,C,D_tE F_._K L,M_._ o~ - -
~;ir.R, S, T, 3D,E ,F ,G,jiL :~~ ,P ·~G.s, 
40 E,F_.._G__._L_.._M N__._P_.._R__._S__._ B E...1..F• .~ 
SL,Mlt;J;Jf,U;l&;D,G,K,L,M,N;l', T. 7A, 
7D,G K~_L M_._N P,R_,S_tT_t_!h8B G_._H_.._~K_._ 

""S[;tr,lJ;T,1";5, T ,U;,G,K;r,M;Jf;Jr;lf,S, 
100,G,K,L 

152 5s2-:m • • 1 
20 PIN REF· 1Ej,G,H~~t~~S~2G,H 17 •Jr 17 '2J...1. J...1.~4 : T 65 

153 582-426 l.C., KTG. HDW., SOCKET, 24 PIN REF~A,B,C,5H,J,6A, 7C, 11 11 11 '7E,r .H J 

154 

155 

156 

157 602-044 SHORTING PLUG, RED J1 ,2 2 ~i 2 

158 

159 932-035 FERRITE - BEAD REF:Q2,5 BASE 2 12 2 

160 r-
~ 

161 066-668 RESISTOR, C.F., 4.7K OHMS, l/4W, t51: R20 1 1 . 
162 066-818 RESISTOR, C. F. , 470 OHMS, 1/4W, tS1: 

R35,61,62,63,83, 
17 1 ~ 

8!1.....11 m 
163 ~ 

164 066-824 RESISTOR, C.F., I.SK OHMS, l/4W, +51: R31 1 ~ --165 
~- .. 
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+ 
]CODE IDENT NOl LM-14642+11 lG AMP•X I=~.~ 92739 LIST OF MATERIALS 

SHEET 5 OF 5 

QTY REQD PER DASH NUMBER 
ITEM PART NUMBER DESCRIPTION lo~~(l 1 1 NO. 

-~~ ·03 

166 582 .. ~31 I .C. HTC HOW SOCKET__._ 16 PIN REF: ~~·~·.~·-~·.i .. ~·}~·-~· 1b1t 104 
1{7, lf;S;r;JD,'r,F ,G,H,L,H,N,P,R,S, 
40,E,F,G,L,M N,P,R S,58,C_,D,E,F G,K, 
L,M,N ,P ,R,U;6°B ,D,G ,K,L,H,N ,P ,T ,7A,D, 
G_._K__._L,M,N,P,R,S.T U,88.G H:J:K:LM 
N,P ,R,S, T ,U,9G ,K,L,H,N ,P ,R,S, lOD,E, 
G_..K__._L 

167 066-835 RESISTOR, C.F., 82 OHHS, 1/4W, :t5% ~:~~~:a~~~q~~i 5~~ 12 21 

~;90,93,95,-!7.,99~ 

168 066-837 RESISTOR, C.F., 130 OHHS, 1/4W, :t5% 1U°,'l,Tr;3J ;36 ,3~;5"S", 
S6,6S,69,71,80,82,85 ~· 21 

W;H9;91i",96,98, I oo, 
102 

169 066-812 RESISTOR, C.F., 100 OHHS, 1/4W, t5% R30,76,77 6 3 

170 066-838 RESISTOR, C.F., 330 OHMS, 1/4W, t5% R16 n 1 

~ ~ 

r 
~ 

NOTES: . 
rJ> ~ 

STATIC SENSITiVE DEVICE, SPECIAL HANDLING O') 

REl2UIRED PER AMPEX STD HEl-1. ~ 
~ -

Ampex 1809633-01 '-67 



Assembly No. 1464411-030. Input/Output Phase Lock Loop PWA, Al-A4 
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H 

G 

-

F 

E 

D 

--1 

c 

--1 

B 

A 

8 l 7 1 6 l 5 1 

•DTE: U•LESS OT HE RV I SE .SPECIF IEO: 

I. RESISTANCE VALUES ARE 470DHl15 .114V. SlC. 

2. CAPACITANCE VALUES ARE IN ltlCROFAllAllS. 

(!:::>STATIC SENSITIVE DEVICE.SPECIAL 
HANC1.ING REQ\JIREO PER AMPEX 
STANDARD HEl-I 

@::>~=THRU <17 OHM RESISTOR 
NETWORK 

(}.:> -0 =PULL DOWN RESISTOR 
NETWORK. PIN I COMMON. 

REFERENCE DESIGNATIONS 

LAST USED NOT USED 

REFERENCE Al1PU 
0£SIGllATIDll P'/11 

CZ0.97 
CRE 
JZ 
L2 IM,2E,F; 3Ef,4G,5G,K, 000-152 

l---_..:;
0

:;..
6
----1-------i 68,K, 7K,9L. 

RIOZ R64,67, 78. 92 9S 000-153 
T P8 SU 001-07'6 
U76 U43,53 2A,B,C,30,P,R,S,40,F,P,R, 001-077 

t----y-
1
---t-------1 "!5,58.C.0.F,M,P, 60.L,fl 

1-------+------;7A,~S 
1~~ SG 002-088 
OSI 'IT ~I 002-933 
F BZ 4A,B,C,51-t,J,6A,7C,E,F. 002-934 

l-----'----+-------1 71-\J 

1.c. LIST 

10125 

10104 

tol74 
10176 

10135 
MCM68AIOP 

[Ml0422J 

0110 
P'lll 

16 

1, 16 

hl6 
11 16 

I, 16 

l'OllEll P'INS 

-5.2V T 5V -12V 

8 9 

8 

24 

12 

+12v 
SH 

llEFEllEllCE 
DESIGNATION 

IA,B,C,D.N,20 

6T 
9G 
&B.,IOG 

IJ, K,L,2 K,L,N ,P R 
3L..,N,5R,IOE 

IT 

5T 

80,E 

36,H 

5U 003-026 74F138 8 16 IP.R 
~2_M ___ ~·---+-~-l_.,.._2_o_s ___ 10_1_0_2 __ -+-1~1_16-+-_e_+---+--+----t 1E,F,~~2G,H,J,3..\~ 
SJ 587-324 10106 !.z. 16 8 o4H,JJ< 
SL 587-532 10105 I, 16 8 
2S,T 5S7-536 74L5193 8 

4L1N15N,6G,7G,P,R, 587-550 10136 I, 16 
SM,T,9M,P,R 

4E,!5E.6M,N, 7M,N,8N, 
8P,R,9N 

589-512 10173 16 8 

16 

IU 589-813 74LSOO 7 14 

6$ 
8$ 

AIPEX 
P'/N 

590-326 
590-330 

590-333 
590-461 
590-·543 

590-564 

590-58"1 
590- 586 
590-602 

590-842 
590-847 
590-947 

1465061-01 
146506&-0I 
1465069-0I 

GNO< 2U 589-814 74LS04 7 14 Ul2-14,17,IS,2o-4~ 035H63 
t--9-H-------+-5~8~9--~8-15--t--7~4~LS~0-8--+-7--+---.~14~-t------it----1u44-52,54.!56-~~ 

... ( 

-~f 

IS.61\' 589-820 74 LS74 7 14 Ul,7., 11 15:>-I 039-200 
5S 5~9-827 74LSl64 7 14 
6lJ,IOH 5S9-846 74574 7 14 

9K,IOl(J.. !589-850 745163 S 16 

3Mi4M.7L,T,U,8K 589-920 10231 '-1,16 
100 1589-934 74L5221 8 

GND TEST TERMINALS 

'T"1 
~ t----1 
~ t----1 
~ 1------4 
~ ~ 
'G"1 L--1----

..... _..... +5V 

1Cll41Cl41'18,49.60.£5-67,72, IC47,69,70,78, 

+ ~::~:-'i6~~iis, r-----i J co85,l!G.1 '96 

I 120 I Cl24, 127-129, I PM671 
10V C13~35,137-'139 ~ IOM 2 

0.1 3 .... ,""--<" r----r---r----12v 
-:- ":' 7 ._!..-i C84 C53 

:::p 5 +I ~~v T' 0.1 

t-1 ~ ~ 
~ L...!..!...J.. - +12v 
~ + I C98 I C52,G4 

~ 1~~vio.1 

~1009~1----·,--1..----T..----------J+-----------~----~-~2v 
Cl32 C9-t3,IS,36,38-4Z, Cl7,58,68,71,77,90 

~ CS0,51,61-63,73, 76,79, 0.1 
,--- C&,89,9i.94,102-106, 

102 11.20 I CI09-tl3,Cll6-123, J '--- + IW Cl25,126,130, 131, 
Cl36,141,142 

':" ':" 0.1 

8 

Ii> 47'A: U2-6,8-t0,15,IG,55 

REF 

16 

REF 
150'2: Ul9 
300a: UI, 7, II 

U42 
Ul9 

IOM 

039-424 
15>1 039 ... 238 

57()-630 

pii-ffi1~ti 1 

:raXItY~1.:r-5.2V 

Ampex 1809633-01 

3 

1.c. LIST 

YU DOR 
PIN 

10131 
10115 

74LS163 
7<1Ltil12 
10116 

10!24 

74LS244 
74L5374 
TL082CP 
745157 
74L5245 
74F374 

MCl0139 
PAL16R4 
MCIOl39 

470 OHMS 

300 

82 
ISO OHMS 

PM671 

ONO 
PIN 

I ,16 
I, 16 

I, 16 

16 

10 
10 

10 

10 

16 

10 
16 

POWER 

- 5.ZV -t5V 

16 
16 

8 

8 9 
20 
20 

16 
20 
20 

8 
20 

8 

1-5 

P'lllS j 
-12V +12V 

J 

" e 

2-8 11-15 

2 l DISTR CODE: 

Schematic No. 1464413C. 
Input/Output Phase Lock 

Loop PWA, Al-A4 
(Sheet 1 or 11) 
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• ., 

~---p:--.;::~--is .:t>- z 
4 

F 

I 

D 

c 

I 

A 
4 -e I 9TH ADDRESS 

NO-N7 

4 ·EI JO•J7 YCKADORESS 

Ampex 1809633-01 

15 

14 

' 3 

12 

13 

14 

2 

15 

14 

z 

IS 

4 
U12 

3 
UIZ 

UIZ 

5 
UIZ 

6 
Ul2 

7 
UIZ 

4 
Ul3 

,3 

Ul3 

2 
Ul3 

5 
Ut3 

7 
U13 

6 
Ul3 

"' U,14 

3 
Ul4 

Ul4-

5 
Ul4 

2 
U26 

10 

II 

12 

10 

12 

10 

28 
10176 

4 

13 

2 

14 

4 

13 

15 

13 

2 

6 
UZ5 

10 uzs 

9 
U25 

8 
U25 

g 
U17 

3 
Ul7 

.. 
Ul7 

6 
Ul.7 

7 
Ul7 

5 
Ul7 

3 
u1a 

6 
u1& 

4 
UIS 

7 
UI& 

8 
Ul8 
T 4 

10 
U26 

6 

7 

18 

19 

7 

18 

TPI 

19 

6 

7 

1& 

19 

7 

18 

I~ 

6 

7 

18 

OJ 
6A 

10422 

256)(4 

00 

WE A7A6ASA4A3A2 Al AO 

4A 

10422 

48 
10422 

4C 
10422 

WE A7 M. ASA4 A3 AZ Al AO 

8 

7C 
10422 

WE A7 pf, AS A4 A3A2 Al AO 

8 

r=:· 

4 

21 

23 

23 

2 

4 

21 

2 

4 

21 

23 

4 

21 

23 

4 
U29 

6 
UZ9. 

7 
U29 

8 
U22 

6 
U22 

5 
U22 

7 
U22 

4 
U22 

3 
U22 

3 
U20 

2 
uzo 

.. 
uzo 

II 

10 

7 

12 

II 

10 

7 

II 

7A 

10176 

58 
10176 

30 
10176 

15 

14 

3 

13 

3 

15 

13 

13 

3 

2 

5 
U30 

7 
U30 

8 
U30 

9 
U30 

6 
UlO 

U30 

c 
U23 

I 
U23 

10 
U23 

5 
U23 

7 
U23 

5 
UZI 

6 
UZI 

9 
UZI 

a 
UZI 

II 

IO 

5 

7 

7 

12 

II 

10 

7 

10176 

5C 
10176 

40 
10176 

15 

... 

3 

13 

2 

4 

4 

15 

14 

13 

3 

r------------, 
1 II 

1iP3 

I I -
JO Le -10 -4 -5-6-7 "42 ,,,__J_I ___ ~ 82 

JZ 

J3 
J4 

JS 
J6 
J7 

3 5 1 8 9 10 6 4 Ul9 

;,, ct~· 
YI 

LOOPTKIU DATA YO-Y7 

CICO 

LOOP THAU DATA CKO-CK7 

09THBIT ?-H& 

150 WRITE 

1
-------------I-9-TH-8-IT---"~ 4-AI 

i~_l_L_~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~----------------------~l/11 "~~~ 
Schematic No. 1464413C. 
Input/Output Phase Lock 

Loop PWA, Al-A4 
(Sheet 2 of 11) 
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a 7 6 

TTLXl.S 
5-02 

H 5-£2 
5-C2 

ECLX 1.5 

SELCHROMA 

5-E2 
2-FI 

ECU< I.SA 

~ LOOP 9 9 
THRU ~YO JO D 13 4 D S Q 2 6 DATA c 

U24~ 
CKO 3 

U356 

DI 

60 5E 
1017G 10173 

~YI II 14 
~ 

6 I 1 

U24-,; 

CKI 5 

U35i v 
G ~ Y2 6 3 13 15 18 

U24~ CK2 12 U35~ v 
~ Y3 12 15 II 14 ~ 

U24~ CK3 10 i v ......___. 
U35 WE: 

f'... Y'I 
~ 

2 6 7 4 -"'-
4 s 

U31 6 CK-4 3 U30~ v 
F !'\.. Y5 s z 6 I 

-"'-
7 

i CKS ~ U30~ ......___. v U31 

f\.. _Y6_ 12 15 II 15 16 

U31 ~· CK' 10 

U35i v 
V7 II 14 ~ 14 12 

50 

U31~ CK7 ~ 4E U35~ ~ v ~ WE: 
I 8 

CK0-CK7 

LOOPTHRU DATA ~ 

D 

SD0-507 
.9-82 

SET DELAY '" 13 ./i~ f\...507 5~3 A7 -o OD /1 ~G C QC 2 AG 

!'\:sos II B QB 15 AS /1 
!'\: S04 12 A QA 14 A4 /1 

c 
4 

Co 7G 
,.._, 
~ SI_ . 

U3' 0 sz 

~ 
I I 7 8 U37 

v 
4 

~ 6G 
_/i ~S03 S 10136 3 A3 

l'(soz ' z AZ / 
!'\:soi 11 15 Al / -SDO 12 14 AO -

I ·~m ECLIC 1•58 
5-£2 

KEYCLK 
5-02 

A 

Ampex 1809633-01 

5 4 

9 
2 ,~3 

00 

U346 U32i 
7F ~ 

104122 10176 

2.5CX4 4 ...... 5 2 

U34i U32~ 
21 II lt4 

U34i U32~ 
23 12 15 

U34~ ..._____. U32~-
A7 A6 AS A4 A3 A2 Al AO 

Q 

5 2 2 
-"'-

U31 6 U33i 

4 G 3 

U316 U33~ 
Lz.t J..JJ !.1_ 

7E 
U31 ~ U336 

10.i22 

23 12 15 

U31~ 4F U33~ A7A6A5A4 A3_&Al_AO ~ 
II 10 ~ 17 16 15 14 13 

~ U28
4 

U28
6
v 

CKO 
U28...,) / 8 
U28

9
V 

U28Q 
CKI 

v 7 
U28 '<..) 

5 
u2av CK2 

3 v A7~jA5 M jA3 AZ Al AO v 

LL.L.L.LLL 
CK3 

v 

CK4 

v 
CK5 

v 
CKG 

v 
CK7 

3 

I 

3 vee 4 

~ :r>-
2F 

7 
10125 

5 

~ 

II 12 

~ 

15 13 

~ Lo---

3.--4 

~ 
7 5 

~ 

II 12 

~ 

15 13 

14 3F 

~T 

7.-U-S 
2E 

~ 10125 

3 4 

~ I 

II 12 

~ 

15 13 

~ 
._______ 

3~4 
~ 

7 
10125 

5 

~ 
15 13 

~ 
II 12 

~ 
~ 

r-1+-, 
4 D as MO 

72 

IF 

74F374 

3 2 Ml 
71 

1aJ 19 M2 74 

17 16 Mi 73 

a 9 M4 70 

7 6 M5 ,
9 

14 15 M6 76 

13 12 M7 75 
MSB 

~ 
I 

rt 
I 

r--'....__, 2 
3 

IE 
KOO 

,4 

7'4F374 

4 5 KOi 
61 

18 19 K02 
63 

17 1€ 1(03 
66 

8 9 K04 
60 

7 c KOS 
62 

13 12 K06 
68 

14 15 K07 
65 

MSB 

L.....L µ 
II 

MUX DATA OUT 

KEY OUT 

Schematic No. 1464413C. 
Input/Output Phase Lock 

Loop PWA, Al-A4 
(Sheet 3 of 11) 
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H 

G 

F 

I 

D 

c 

I 

A 

' 7 

~~; ~~~~~ ;;~~
1

~0-87 (PAL/ NTSCI NORMAL/ LOOPTHRU/ 

ADDRESS SETUP 

5-82 4o.5B 

5-f'2 
OCLKe 

5-f'2 

5""92-
"110.5A 

4 

U45 

ECL INPUT PRESET 
6-FZ ~~~~~ ....... ~~~~~ 

U71 

s 

U71 

Ampex 1809633-01 

R99 
82. 

' 

R33 
./V---5.2V 

5 

1197 

ez 

y 

R2 
130 

-s.zv 

4 

4 U68 

2 
4 

&2 

1017.3 

s 
9 

JO 

14 JI 

15 NO 

14 NI 

2•A& 
YCKAOORESS 

9TH ADDRESS-

R80 ----VV\.--- -5.2 v 
130 

r--'\R~3~4~..._~~l-30~~~~--~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~RE_A_D~CLK 2_H~ 
62 

Schematic No. 1464413C. 
Input/Output Phase Lock 

Loop PWA, Al-A4 
(Sheet 4 of 11) 
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H 

H PHASE{ 
152 

5 

G 
151 

I 4 4M 
U55 U55 

10231 

CI06 2 R77 
-5.ZV-t -s.zv 

0.01 100 

TP6 

F 
&-H1-'-'L_1_N_PU_T_P_R_E_s_Er _________________ ...._ __ __.1 3L 

E 

D 

c 

40,& MHZ{ IM ' 
1113 7 

U55 5 
U55 

I CI07 7 ' R76 
-!.2V--4 -5.2v 

0.01 100 

A 

Ampex 1809633-01 

II 
DI 

-602 

IN 
3 

10115 

l"I 

' 

14 

U47 

QI 15 

U47 

Q2 z 

U47 

7 
U52 

R57 

&2 

RQ 

82 

R86 
62 

s 

A63 

-5.ZV 

2 

' '=' 3U U52 
10231 

U46 4 

08 9 
II Al 

07 
7 

12 A2 

SL 

10139 

05 
5 13 

14 32X8 

04 4 15 

1465067 

13 
03 

3 2 

A3 

02 2 

":" 

R56 

130 

-5.2V 

R69 

130 

-s.zv 

R87 

130 

-5.2V 

4-

4 HRESET 
8"'()8 

TP7 

2M 9 
5 

10102 

OUTPUT PRESET 
4-H6 

ECL INPUT P.RESET 
~8 

'.OCU<i 
4-E& 

-s.2v 
OCl.O. 

4-F8 

-5.2V 
130 

R39 

OCl.:ltD 
2"118 

ECLXf.SA 
~8 

EGLX-1.5 a. _ 
OCU<C 3'-81 

iE"'»l.5 : 
5-oH& 

OCLKE 
6-H8 

TTL.Xl.5 
3-H8 
7-G8 

TTLOCLK 
6-A& 
7-H6 

KEYCLK 
3-A& 

SELKEY 
7-D& 

SELCHROMA 1 .__ ___________________________ 1-------- 3:-H& 

t R35 

-5.ZV 

40.$A 

40.SC 

,-

Schematic No. 1464413C. 
Input/Output Phase Lock 

Loop PWA, Al-A4 
{Sheet 5 of 11) 
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8 7 

9-F'2 
LDO-LD7 

LOOPTHRU DELAY 

YO-Y7 

H 2-FI 
LOOPTHRU DATA"\ 

~ r'\,. YO 6 DI 7H DO I! ..... 11 VB& 12 

U37~ 104ZZ U3&~ t---!9J .l>-
256X4 

0 

l'\.._v1 7 4 ..... 7 5 

U37~ U3&~ ~ 
r'\. vz 1& 21 3 4 

;~ U38~ ~ U37 

I\.. V3 19 23 ...... 15 4G . 13 

U376 
wt Ul86 

~ 10125 A7 A6 A5 NI A3 A2 Al AO ....__ 

• 

I\._ Y4 
r---

...... ' SH 2 II 5G 12 

03986 10422 IJ34~ ~ 10125 

I\.. YS 7 4 15 13 

U39~ ~ ~ U34 

I'\._ Y6 18 21 7 5 

U39~ U34~ ~ 
'Y7 19 23 ...... 3 4 

U396 ~ ~ CKO-CK7 U34 

' ~ LOOP 
THAU 

5J sr--s;- " DATA I\.. CKO ' 2. 

I U!96 10422 

U756 ~ 10125 

I\.. CICI 7 .. 7 5 

U39i -Uf5~ ~ 
I\.. ~ ~ CIC2 21 13 

U396 U75i 
~ 

~ CIC3 !] 23 II 12 

D 
un6 u75-i- ~ 

~ 
r'\. CK4 ...... ' 7J 2 ,,___ 4 

U?S~ 
10422 

U44~ ~ 
6K 

10125 

I\.. Ck5 7 .. 7 5 

~i U446 ~ 
I\.. ~ CK6 21 II 12 

c U?S~ lM4i ~ 
CK7 ~ 23 15 13 

UM~ U44~ ~ if A7 IE. At. A4 A3 A2 Al 

15 141 ~ a .II 10, 11 16 

,<> 
rttiO 

·U74.A. sv 

•• 
U74 ) 

4'V 
U74 

3V 
U74 

10'¥ 

U7~V 

u1"ev 
A7 A6 jAS MA5 A2. Aa !AOI 

'~'~'""'"' fiLOc'LK 
fTLOCLK 

A URITTHiiiJ 
OCLKE 

Ampex 1809633-01 

.5 

~ 

/1 ~I 
7'74fi74 6 LOO LOO 

LOI 8 O 4H 9 

/1 ~: 
LD2 3 2 -·--LOI L03 .. 5 

~ L04 t& 19 

_/1 LD5 17 16 

LOZ ~I LG6 13 ~ 
LD7 ... 15 

LD3 /1 II I 
':' 

LD4 / 

/ ~ 
r---

L.05 LD8 8 4J , 
L09 .. 74F374 5 

/i ~ 
LDIO '17 16 

LD6 LOii 14 15 

~i LDl2 7 ' 
/ 

Ul3 3 2 

LD7 

~ 
LDM 18 19 
LOIS 13 12 

LD& / 
·tT 
~ 

L°' / l\._LD4 

~LOS 

"La& 

LOIO / "-LD7 

LOii / 

LDIZ / !\.,.LOO 

~LOI 

/ "LD2 
LOI! LD3 

LDl4 / 

LOIS 

j J J 

7r----i' YO ./1 
e 9 YI/ 

·3 2 Y2 / 

Y3/ 4 6 
13 12 "'/ 
14 15 Y!i/ 
I& 19 '11&/ 
17 1.i~i1~ 16 .,., ' 

l'I I 

8~9 CKO _/1 
4 74F374 5 CKI /1 
3 2 CK2 ::1 14 15 CK3 

13 12 CK4 j 17 16 CK5 

18 19 CK6 :1, 
7 6 CK7 

tr 
r-

12 DO QO 14 M 

II DI QI 15 A5 

6 02 ,Q2 2 "'~ 
5 03 Q3 3 A7_~ 

' ~ ~ 5N CO ~ 
10136 

9 'jli 
'12r--14 AO 
II tS_ Al~ 
6 2 AN 
5 3 A~~ 

4N ·~ 
10136 
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---
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1464522-01 CUTTER PWAJ A5-A7 REV. A 

I QTY REQD PER DASH NUMBER 
ITEM PART NUMBER DESCRIPTION lREF NO. DESIG -01 

1 

2 

3 1464524 SCHEMATIC (A) 

4 

5 1409670-BY LABEL, EXTRACTOR ARM, PWA 1 

6 1409976-AA INSULATOR, STIFFENER 1 

7 1409976-AB INSULATOR, STIFFENER 1 

8 1409997-AA STIFFENER, PWB 1 

9 1409997-AB STIFFENER, PWB 1 

10 

11 1464639-01 PROM ASSEMBLY REF: 000-004 3A,J 2 10139 

12 1464640-01 • • 589-940 
REF: TBP28S42 7C, L 2 

~ 13 1464641-01 589-940 70,M 2 ._ 
REF: TBP28S42 

000-038 14 1464642-01 • • REF: 8LS181 7E,N 2 

15 1464643-01 PROM ASSEMBLY 002-968 
REF: PAL16R8 7B,K 2 

16 1465086-01 PROM ASSEMBLY 
003-039 

20,M 2 REF: PAL 14H4 

17 
--

18 064-652 CAPACITOR, CER., .OluF, 50V, 20% c6,7,41,42 4 

19 064-653 CAPACITOR, CER., .luF, 50V, 20% c2-5,8-34,36-4o, 65 IQ-.1_1 

20 

21 037-965 CAPACITOR, TANT., 120uF, lOV, 20% Cl, 35 2 

22 

23 000-128 INTEGRATED CIRCUIT, 74S283 
3H,S,4H,S,9C,D,F, 

12 9G,L,M,P,R 

24 000-151 • 4 10136 2A,J 2 

25 002-168 MPY112K 3F,P 2 

26 589-713 10176 4A,J,5A,J 4 

27 589-823 74LS138 2~ 1 

28 589-824 74LS153 5B,C,D,E,K,L,M,N 8 

2·9 589-827 74LS164 38,C,D,E,K,L,M,N, 16 4B,C,D,E,K,L,M,N 

30 589-838 74S04 4F,P,T,8A,J 5 

31 589-846 74S74 4G,R 2 

32 589-850 74S16) lE,N 2 r 
3: 

33 590-221 AM27S07 1C,D,L,M 4 I -
34 590-335 74LS273 lS,T 2 ~ 

(1) 
35 590-443 74S02 2C,L 2 ~ 
36 590-464 ,~ j 10125 6A,J,7A,J 4 (]1 

I'\) 
37 590-543 INTEGRATED CIRCUIT, 10116 1A,J 2 I'\) 
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_i 
rODE IDENT NO] MATERIALS JLM- 1464522 lf\ AMPEX I~~ 92739 LIST OF SHEET 2 OF 2 

QTY REQD PER DASH NUMBER 
ITEM PART NUMBER DESCRIPTION 

REF 
NO. DESIG 

-01 

38 590-584 INTEGRATED CIRCUIT, 74LS244 2B,K 2 

39 590-842 • ~ 74S 157 8G, H,R, S 4 

40 590-855 74S374 
1G,H,P,R,2H,S;bC, 24 
6 D, E, L, M, N, 7G, H, R, 
7S;1lt,D,L,M,~-,~. 
9N, S 

41 589-935 .. .. 74LS393 3T 1 

42 589-751 INTEGRATED CIRCUIT, 74LS241 2T 1 

43 

44 039-163 RESISTOR, NETWORK, 470 OHMS, 10 PIN SIP U2 ,4 2 

45 039-329 RESISTOR, NETWORK, 470 OHMS, 8PINSIP Ul, 3 2 

46 

47 066-811 RESISTOR, C. F., 51 OHMS, 1/4W, 5% 
RS, 7 ;-8, 10, 19, 21 , 8 
22,24 

48 066-835 • • 82 • • • R2,3, 12, fl!, fb, 8 
17 ,26,28 

49 066-837 130 
Rl,11,11,13,15, 8 
18,25,27 

50 066-838 .. ; 330 • t t R6 ,9 ,20 ,23 4 

51 066-818 RESISTOR, C. F., 470 OHMS, 1 /4W, 5% R29, 30 2 

52 

53 173-024 TERMINAL, TURRET, SWAGE GND 2 

54 187-354 TERMINAL, TEST PO INT TPl-10 10 

55 

56 582-280 I .C. MTG HDW., SOCKET, 24 PIN REF:7E;N 2 

• 57 582-330 I .C. MTG HDW., SOCKET, 14 PIN REF .2C, L, 3B ,C, D,E, K, 
·3L,M,N T 4B C D 

26 I+ 
4E, F, G, K, L, M, N, P, R, T, 
8A_,_J 

58 582-331 l.C. MTG HDW., SOCKET, )6 PIN REF . 1 A, C , D, E , J , L , M , N , 2A , 
·2J_,_NJA_,_H JS 4A H 

45 

4 J , S , 5A, B , C , D, E , J , K, L , M , N , 6A , 
6J J_A J 8G H R S c.9_c D F G.._L_._ 
9M~ P, R 

59 582-333 l.C. MTG HDW., SOCKET, 20 PIN REF:~~·~·~·~·~C T 02~,~·~· 37 

6N, 7B ,C, D, G,H, K, L ,M,R, S, 
8C_,_D L M._9_E_,_H N S 

60 582-397 l.C. MTG HDW., SOCKET, 48 PIN REF:3F,P 2 

61 

62 

63 471-060 SCREW, PAN HD., X-REC, #4-40 X .250 LG 6 

64 493-005 NUT, HEX, NYLON LOCK, #4-40 6 

65 

66 530-477 ENCLOSURE PART, CARD INSERTER/EXTRACTOR 2 

r 
3: 

I 

~ 
Q) 

~ 
()1 

N 
I\:) 

Ampex 1809633-01 



Assembly No. 1464522-0lA. Cutter PWA, A5-A7 

5-94 Ampex 1809633-01 



H 

-

G 

-

D 

c 

B 

A 

Ampex 1809633-01 

8 1 

NOTES: UNLESS OTHERWISE SPECIF I ED 

I. RESISTANCE VALUES ARE IN OHMS, l/4W, 5%. 
2. CAPACITANCE VALUES ARE IN MICROFARAOS. 

3. SCHEMATIC REFLECTS 
PWA 1464522 - 01. 

GND 

2 

4 

6 

TP GND 

7 l 
REFERENCE DESIGNATION 

LAST USED 

C71 
R30 
TPIO 
U4 

NOT USED 

- 5V ~----r+---1>---------- -SV 
C35 C2- 4, 36-38 

1 120 r_ .I 
+ "=- IOV 

-12V ~NC 

6 

VENDOR 
P/N 

74502 

74504 

74S74 

74LSJ38 

74 LSI 53 

74Sl57 

7451 63 

74LSJ64 

74LS244 

74 L527 3 

745283 

74S374 

74LS393 

AMPEX 
P/N 

590 -443 

589 -838 

589 -846 

589-823 

589-824 

590- 842 

589 - 850 

589-827 

590-584 

590-335 

000-128 

590-855 

599-935 

l 5 

1.C. LI ST 

REFERENCE GND 
DES PIN 

2C,L 7 

4F,P,T, 8A,J 7 

4G,R 7 

2N 8 

58,C,D,E,K,L,M,N 8 

SG,H,R,S 8 

IE,N 8 

38,C,D,E,K,L,M,N 
8 

48,C,D,E,K,L,M,N 

28,K,T 10 

15,T 0 

3H,S,4H,S,9C,D,F,G,L,M,P,R 8 

IG,H,P,R, 2H,S,6C,D,E)-,M,N, 
10 

7G,HIR,S, BC/OJLIM) 9E,HNS 

3T 7 

SPARES 

4 

-3.o Pi< Q ~ 
4G 

3 S74_ 

4 CLRQ ~ 
I 

4 

2 5 

4R 
S74 

3 6 

I 

+sv 

14 

14 

14 

16 

J6 

16 

IG 

JG 

20 

20 

16 

20 

J4 

~ 
~ 

_t 

POWER PINS 

- 5V 

~T 
504 

~ 
504 

~ 
504 

~T 
S04 

4 l 

VENDOR AMPEX 
P/N P/N 

AM27S07 590 - 22J 

MCIOJl6 590 - 543 

MCIOl25 590 -454 

MCI0136 OOO-J51 

MCJOl76 589-713 

MPYI 12K 002-J68 

MCMIOl39 1464639-01 

TBP28S42 J464640-0J 

TBP28542 J46464J -OJ 

DM87SJ8J 1464642-01 

PAL J6R8 J464643-0J 

PAL J4H4 1465086-0J 

~p 
504 

146 

3 

!.C. LIST 

REF ER ENCE GND 
DES PIN 

IC,D,L,M 8 

IA,J 1,16 

GA,J, 7A,J 16 

2A,J 1,16 

4A,J, 5A,J 1,J6 

3F,P 36,37 

3A,J J6 

7C,L JO 

7D,M JO 

7E,N 12 

78,K 10 

20,M 10 

1 C"E~~~~~CJ 

POWER PINS 

+5V - 5V 

16 

8 

9 8 

8 

8 

12,J3 

8 

20 

20 

24 

20 

20 

2 CODE s- l 1 
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P0-15 
4-IC -------+-...., 

P7 

PS 2.----- 18 KA7 
~ 28~ u LS244 114 KA5 : 

._.§. ~ 
+1l~~ 
~ l-1'" ~ 
~ ~ 
~ ~ 
-~I " - _{_j'9 

4 _ 10 _,z""2'-----------15 ~6 

II 
13 

~IA 3 X A 
12 

f\10 f\8 
51 51 ,,___ 
f\9 C7 

330 1.01 

- 5V 
10 

13 
HA ~IA 

14 

R7 R5 
51 51 

~ 

R6 C6 
330 101 

- 5V 

4T 
504 

15 

10116 

7 

10116 

9 

II D 4A 
10176 

R29 
470 

-5V 

f\2 
82 

RI 
130 

~ 

-5V 

3 

Ut 
470 
II) 

-5v 

6 

KEY A IN 

PART 
PALA 

~r;-
~ 6 20 

~~PAL 

5 

PRE A 
T CNT 

4 

-------+--!-~l--5'"13 14H4 
42 

2 

UI 
470 

(I) 

-5V 

Y0 13 

~ 
~ 
~ rt 

4 6 10 12 

10 
27507 

31 

-.,.,...~,....,.. .... 
~ : : :~111 
<( c(<( <:{ 

~ ~ !£-~ 

1465066 

TA3 

11~17 1.---3 TA0 
POST A TCNT '""ii ~~~T CK01---------'-'> 3T ~::4 TAI : 

~----~120ISEL L5393QC~ 
20 

PAL 
~ R 14H4 

~SIB OEF 

L---- 1465086 

PART 
PALA 

QO~ 

~ 

Rl2 
82 

Rll 
130 

-f 

3 

.5XA 

GND 

l-
-5V 

TP6 

Rl4 
82 

-sv 
Rl3 
130 

7 
5J1.5XA13 

6 GA 
10125 

TP7 

n&A")411XA 

~125 

TP9 

"'-12 

4F 
504 

BA 
504 

15 1 
-~-2---..-+~'-'14,6...._~01~: .51XA II ~: 

470 so~r--78 19 CTA0" 
(I) TP8 ~--___.: LR~ 

- 5V I I t 2 I~ PAL I 18 CTA I " 

KA0-7 
3- SH 

TA0 - 3 4 -BE 

-
l.5XA 

3- BA 

-
IXA 

3 - 88 

-
.5 X A 

3 - 88 

-----1-~l--'-'l 12_j. 25XA 3 16R8A{J 17 CTA2 
3 !I Ai~ 

~~O I 0125 1454539 OD~~~ CTA0-4 
_ S~) TJPIO ti '-_.. ___________ 3 - SA 

~ 7A 5 :SXA I ~>oo=2 ___ cc ___ ;--_5~XA"'-----' 
10125 BA 

504 

YA ENBL 3 -SA 

~-~ -'l.Rlv3'v-._,VRV14~ -5V 

ri 1A>>-12 ___ 13_, 

~0125 

12 

BA 
504 82 130 
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2_ 1F~0-7 =::------1 
6
r--

7 
r---- 1464642 r---- ll C~ 

.~K_A_7 __ ~1·~·EF\ QAt-:!-K_7A ____ ---::i511C01 1y·,__ ______ 1__,s D Qtffi----iA7 oef1-------Q. ,_12~-------ilS 8~ 9F 

Sr K7C 17 ~ 6 7~ 15 10 5283 ~ 18r---- l\l 
+~5V C~ /K?E 4 2 IE~- 14 6E ~ S 7E 6~ 9E 16 2 2 :;;4 10 3 ,_2 __ L7~"1-----t ,__ ___ N_7_ 

~ER oifo K
7

E ~~~ 3 IC:3 13 5374 ~ 4 875181 5~ 5374 19 6 Bl 13 13 4 5 L6 17 16 ~~ 

L5
41E64 FE._l_:_I VK6C I~ 21C0 2Y 9 ~ ~ 3 4~ ~ ~ A4 2 I 7 ,_6 __ L5......,,__ __ 14_, 15 

re- 1 ,--2 ~ 2 3~ ~ v*41 3 ::?l 4 8 7G ,_9 __ L4......-.,__ __ 13_, 7H 12 N4 

CLR G 12 K7G K6E 12 2 2E~- ~ ~ I 2~ ~ ~ 2 ~ 5374 ,_1_6_L~39,..__ __ 4_, 5374 5 ~~ 
~ QHl3 K7H K6G :~2C35E ,--10 Q~ 0 01i-L-2 ~ ~Al CO ~ t-:-:-~2~1,.+----~-t ! NI 

1 ~K_A_6-+----tll----l1 34 K6A-, 7:~LSl53 ~ ~A~ ~ 7 7 ,_1_2~L0 ......... ,__ __ 8_, 9 Nill 

111 fl El E2E3E4 +sv 111 ~ 9 ~ "1 

+~5V L~l~4 ~ ::: ~~~ r-~-::- ~- :: ~ 11 
7 1 ~-+---~:I :S -

~ K5G 3 r-::1:- 6 9G p ~B 4~ 
1-'1~2_K_6~G, 1V,,-::-~-+-t-IO-t 5 D i-2-- ~ 5283 il--- ~ 38 

~ l-'13-'--K-"6"-H, 1 ,,-K4_E-+-t-/
2
-t1 L5153 ~-::- V ~~ I~ ~ f' ~~ : 28 BH 3y~ 

It--- 3 KSA K4G 13 I-::':- ~ Al1l 5 f' jl4 ~~51572y~ 
+sv ~ ~ 7 ~PA 
p L:l~4 e K3A 61----11-7---~ -::-

2 ~ 
~ ~ KSG ~~~ ~ b_

7 

~ ~~ :~ ~ 

KAS 

~ 13 K5H ~~~ 3 I -::':- ~ 5~~7 ~ 
KA4 11----13 K4A •v~K~.2~c-+--+-1 ~"'1 L:l~3 1-9----~ ~ 

I -~-t--+-5V--i ~ K4C V ~~~ :; ~ ~ ~ 

~ L;1~4 to K4E ~ ~ _p 5EL STRB 

~ t---- - I 
7

15 

9 ~ KIA 6 1-7----~ 
~ 13 K4H ~:~ : 

4F '-------' "V~K-IG--<--+-3-t h-
504 KlllA 10 58 ,_9_-_____ ~ 

0 ~K~lll~C-+-+-1-tl LSl53 
15 

"'KA3 I,..._ 3 K3A 
·--+-----< ~ 

+~sv 4C ~ 
LSl64 ~ K3E ~ 

.-4 ~ :~~~ 
1 ~K_A2__,__,l-----tlt---1! K2A~ 

+~sv 3C ~ 
LSl64 ffQ K2E 

~ 
ii2 K2G ._, 

~ ~ 
ol'-K_A1__,__, _ __,1t---~ 

+~sv 48 ~ 
L5164 ~ KIE' 

~ KIG 
~ 113 KIH' 

~KA_0-+--+---<I I----'~ 

+~5V 38 ~ 
L5164 ~ K0E '-

~ K0G, 

2-IC ,5XA I
~~ 

4F 
504 

9 8 

2-IC iXA 

2_ 1A YA ENBL 

4F 
50'1 

I 2 

II 

4F 
504 

12 2C 

$02 

3 ~4 

SA 
l:Si(A 504 

2-IC------'-'<ll ~O 
4F 
504 

CTA0-4 

13 

v 
K0E 12 h 

14 
~ 

H 
~ 

k 1464640 15 

~l s 
~ ~H DB~ ~12=----------"'112 
~ ~G 7~ 1-:~=--------l~-t 
V~:~:~ 6C ~F 7C 61 :~ :~ Be 19 5 

tK3G 3
1 

5374 ~~28542 ~~9 3 5374 ~S VV
2
3 ~ 

~ ~c 3~ vM ~ ~B 2~ 6 v1'- ~ 
~ ~A 01~ 9 Veil ~ 

191---

K7H 141---- IS ~ 14 13t------l 12 X7 
~ ~ ~ ~ 
~KSH 181 ~ 112 17 :16 X5 j 

K4H13 GD ~ 70 II 18 BO 19 X4 

~K3H 31 5374 ~ 28542 '"93 5374 ~ 
~ ~ 8 ; I: :~j 
~ ~ ~I~ 
~ ~s~ i---=....; 

V3 12 

V2 14 

VI 3 

V(iJ 5 

1464641 15 

90 

5283 

~,---19 N7 

..___!.?_ 116 N6: 

L~ ~ 
._______@ ~ 

ID 4 9H ~' 
13 3 5374 ~ 
I 7 ~ 
4 8 ~ 

~ 

5 ...,..._6 
~8A 

504 

2-10----------------------------------------------------------------------------------------------------------------------------------------------.. 

3 

.Jlv11 

~YIO 
~yg 
~YB 
~Y7 
~Y6 
~YS 
~Y4 

~~~~~ 
YI 
Ylll 

18 17 14 13 8 7 4 3 

IG 
5374 

19 16 15 12 9 6 5 2 

3F 
MPY I 12K 

TC OE ~ X GND VCC 

'~v 

13 

~D, 

•IG 

-----'-l'f>I S 74 0~ 
PR I-' 

+sv 10 
L_ 

10 
3H ~ 

5283 ~ 
~ 
t-
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STROBE 4 r-------1 7 
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1464519-01 ADDER PWAJ A8 REV. -

l J•EF 
QTY REQD PER DASH NUMBER 

ITEM PART NUMBER DESCRIPTION 
NO. DESIG 

-01 

1 

2 

3 1464521 SCHEMATIC (-) 

4 

5 1409670-BW LABEL, EXTRACTOR ARM, PWA 1 

6 1409976-AA INSULATOR, STIFFENER 1 

7 1409976-AB INSULATOR, STIFFENER 1 

8 1409997-AA STIFFENER 1 

9 1409997-AB STIFFENER 1 

10 

11 

12 064-652 CAPACITOR, CER., .01 uF, 50V, 20% Cl ,2 ,5,6 4 

~ 13 064-653 CAPACITOR, CER., O. 1 uF, 50V, 20% C3,7-32,34-63 57 ... 
14 

15 037-965 CAPACITOR, TANT., 120uF, lOV, 20% C4,33 2 

16 

17 002-181 INTEGRATED CIRCUIT, 74F283 
2M,N,P,3B,C,D,E,F, 36 G,H,J,4C,D,G,H,L, 

j~ • 4M,P,6-B,C,D,E,F,G,H,J,7C,D, 
7G,H,8D,F,H,J,L,M 

18 589-713 10176 4A,5A 2 

19 589-823 74LS138 3S 1 

20 589-838 74S04 3K,7K 2 

21 589-847 74S86 4S,7N 2 

22 590-227 AM25S09 3P,R,7P,R 4 

23 590-335 74LS273 2R,S,5R,S 4 

24 590-464 10125 6A 1 

25 590-543 10116 2A,3A 2 

26 590-584 74LS244 lR,S 2 

27 590-855 74S374 1K,L,M,N,P~2K,3L, 
30 3N,4B,E,F,J,K,N, 

l\R, 5K, L, M, N, P, tlK, 7B, E, F, 
7J,L,8G,K,N,P 

28 590-868 • 74S244 lB,C,D,E,F,G,H,J, 12 • 2L,3M 6L,7M 

29 590-917 INTEGRATED CIRCUIT, 74S273 28,C,D,E,F,G,H,J, 16 58....!..C D E....!..F G....!..lhJ 

30 r 
3: 

31 I -
32 ~ 

(j) 
33 066-811 RESISTOR, C. F., 51 OHMS, 1 /4W, 5% Rl ,2,4,5 .. 7,8,10, 11 8 ~ 

34 066-818 RESISTOR, C. F., 470 OHMS, 1/4W, 5% Rl 3, 16 2 lJl 
-

35 066-835 RESISTOR, C. F., 82 OHMS, 1 /4W, 5% R15,18,19,21 4 fD 
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AMPEX I Ampex Corporetion TCODE IOENT NOI LIST OF MATERIALS jLM- I 4 6 4 5 I 9 
REDWOOC CITY. CALIFORNIA I 92739 . SHEET 2 OF 2 

li~M PART NUMBER 

36 066-837 

37 066-838 

38 

39 

40 582-330 

41 582-331 

42 582-333 

43 

44 

45 471-060 

46 493-005 

47 

48 530-477 

DESCRIPTION 

RESISTOR, C.F., 130 OHMS, 1/4W, 5% R14, 17 ,20,22 

RESISTOR, C.F., 330 OHMS, 1/4W, 5% R3,6,9,12 

1.C. MTG HOW., SOCKET, 14 PIN REF:3K,4S, 7K,N 

I .C. MTG HOW., SOCKET, 16 PIN REF;-m;i:r.R",l'","11\,B,~,-D, 46 
3E, F, G, H, J, S, P, R, 

"l!A, C, D, G,H, L, M;-J>, SA,OA; B,C, 
60,E,F,G,H,J,7C,D,G,H,P,R,8D, 
8F,H,J,L,M 

l.C. MTG HOW., SOCKET, 20 PIN REF:18,C,D,E,F,G,H,J,K, 64 
1 L ,M,N ,P ,R, S, 28 ,C, 

SCRrn, PAN HO., X-REC, #4-40 X 

NUT, HEX, NYLON LOCK, #4-40 

2 D, E, F, G, H, J , K, L, R, S, 3L, M, N, 
48 E F J_,_K.._N R 58,C,D,E,F,G, 
SH, J, K,L ,M,N, P, R, S,6K,L, 78, 
7E_, F ,J ,L, M,8G,K,N, P 

.250 LG 

ENCLOSURE PART, CARD INSERTER/EXTRACTOR 

6 

6 

2 

QTY REQD PER DASH NUMBER 

1~ 

r 
r---r-~~---r~~~~~~~~~~~~~~~~-+--1f--+--+--+~1--+---l------+~+----J3: 

I 

~ 
r---r-~~----t~~~~~~~~~~~~~~~~t--+--+-+--jf---+---t--+---i~+-~(J) 

r---;---~~----t~~~~~~~~~~~~~~~~t--+--+-+--jf---+---t--+---i~+-~~ (Jl 

Ampex 1809633-01 5-107 
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8 l 7 l 6 l 
REFERENCE DES I GNA Tl DNS 

NOTE: UNLESS OTHERWISE SPECIFIED: 
LAST USED NOT USED 

H C63 
REFERENCE AMPEX 

R22 DESIGNATION PIN 

1. RESISTANCE VALUES ARE IN OHMS.1/4W,5X. 

2. CAPACITANCE VALUES ARE IN MICROFARAOS. 

3. SCHEMATIC REFLECTS PWA 1464519-0I. 
3K,7K 589- 838 

45,7N 589-847 

35 589 823 

- IR,S 590- 584 

1 B,C.Q1E1F1 G1H,J 1 2L13M,GL?M 590-868 

2R,S,5R,S 590-335 

28,C,D,E,F, G,H,J 
590-917 

G 
qB,C,D,E,F,G,H,J 

2M,N,P I 3,8,C,D,E,F", G,H,J' 

4C,D,G,H,L,M,P, 68,C,D,E,F,G,H, 002 - IBI 

BJ, 7C,D,G,H, 8QF,H,J,L,M 

- IK,L,M,N,P, 2K,3L,N,4B,E,~J, 

4K,N,R, SK,L,f.A,N,P, GK,78, 590- 855 

7E,F,J,L, BG,K,N,P 

3P,R, 7P, R 590 - 227 

2A,3A 590 - 543 

6A 590 - 464 

4A,5A 589-713 

-

.-- + sv E I 

~C4 Tc11-;;2 ,34-63 ~ 
+ sv r-tH 1120 r f-4t---1 IOV rs-H 
~ .. 
'7t- 12 

~ f-st-
f-fit-1 586 
CVt-1 
~1--1 D '471----1 4 

'"571----1 ~ f-67 t-1 586 
rn-1----1 
reTt-1 
fiT I-' 
fgg,__. - tio3,__. 

GND tio4t-
~,__. 
~,__. 
~t-
gt-

c 1471-' w,__. 
"167,__. gt---< 
~,__. 
1971-' w,__. 

1-...-:.. -::' -
99 

lc3,1-10 

5V 
-5V 

100 IC33 
101 +1120 r 102 IOV 

8 

--
A 

Ampex 1809633-01 

5 _j. 

i.e. LIST 

VENO OR GND 
POWER PINS 

P/N PIN 
+sv -sv 

74504 7 14 

74586 7 14 

74L5138 8 re; 

74L5244 10 20 

745244 10 20 

74LS273 10 20 

74S273 10 20 

74F283 8 16 

745374 10 20 

AM25509 e 16 

MCl0116 I, 16 8 

MCIOI25 16 9 B 

MCIOl76 I, 16 8 

SPARES 

~ 
9 

2A 
7 

10 
II 

10125 10116 

~ 
9 

3A 
7 

10 
II 

10125 10116 

4 l 

REFERENCE AMPEX 
OESIGNAT ION P/N 

4A 
10176 

-2,~~ 13 D 

~DI QI~ 

.2,02 02~ 

~03 03~ 

...'.!io4 Q4~ 
13 D 

(9) 

SA 

~ 
200 oo~ 

_§_DI QI~ 

-202 02~ 

!.2.03 Q3~ 

...'.!io4 04~ 
(9) 

3 

I.C. LIST 

VENDOR 
P/N 

(I) 

4R Q 12 

5374 

Ill) 

II) 

8G 
12 

5374 

Ill) 

l c=1~~t:~~c 

GND 
POWER PINS 

PIN 

146~9 CONC 

2 j DISTR CODE:S 1 

Schematic No. 1464521-
Adder PWA, AS 

(Sheet 1 of 5) 
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E4 9 
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H 

G 

D 

c 

B 

A 

Ampex 1809633-01 

8 7 

2 _ IC ACLK 

800-8 
2-IA --~~~~~~~~~~~~~~~~~~~~~~~~~-. 

STROBE 
R/w 

RS 
51 

C2 .ol 

R4 
51 

R6 
330 

-sv 

+5v 

Rl5 
82 

Rl4 
10116 130 

- 5V 

R21 
82 

R22 
130 

6 5 4 3 

ABB 2 
DE6 

AB7 I 

DE5 

DE7 
DEE> 
DE5 
DE4 
DE3 
DEZ 
DEi 

DE0 
AA0 -7 THRU 

DAG!- 7 

CS2 

ACLK/ 

CD0 - 15 

5-BH 

E OUT 

2-BG 
5-8D 

5-SD 

Schematic No. 1464521-. 
Adder PWA, A8 
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AA'/J-7 THRU 000-7 
3-IE 

4-IC 8CLK 

4-18 
BC(ll-8 

3 X B f IG :1 3A l 's >----+---+--Jj.._, 
RIO Rll IOllG 

51 < 51 

Rl2 
330 

- sv 

1.5 X B 

14 
I~ 3A 
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12 

13 1---+--.....--'-"l~ 

R7 
51 
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330 
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1464525-01 KEVER PWAJ A9J AlOJ NTSC REV. -

1 1REF 
QTY REQD PER DASH NUMBER 

ITEM PART NUMBER DESCRIPTION 
NO. DESIG 

-01 

1 

2 

3 1464527 SCHEMATIC (/\) 

4 

5 1409670-BZ LABEL, EXTRACTOR ARM, PWA 1 

6 1409976-AA INSULATOR, STIFFENER 1 

7 1409976-AB INSULATOR, STIFFENER 1 

8 1409997-AA STIFFENER, PWB 1 

9 1409997-AB STIFFENER, PVJB 1 

10 

11 1464657-01 PROM ASSEMBLY REF: 590-953 8P 1 TBP28L22 

12 1464658-01 • • REF: 590-953 SP 1 TBP28L22 

• 13 1464659-01 590-953 
REF:. TBP28L22 SD,H, lOG 3 .. 

14 1464660-01 REF: -589-940 5N,6N,9G ) TBP28S42 

15 1464661-01 REF: 000-004 
3T 1 _y ~ 10lli 

16 1464662-01 PROM ASSEMBLY REF: 000-038 7A,L,8S 3 8_.LSl 81 

17 1465087-01 PROM ASSEMBLY REF: 
00)-03lf lOE,J 2 PAL 16H2 

18 

19 

20 

21 

22 

23 064-652 CAPACITOR, CER., .01 uF, SOV, 20% 
Cl-3,47-49,77, 8 78 

24 064-653 CAPACITOR, CER., . 1 uF, SOV, 20% C11-7,9-30.~..:i\b, 80 50-76,79-90 
25 

26 037-965 CAPACITOR, TANT., 120uF, lOV, 20% C8,37 2 

27 

28 000-128 INTEGRATED CIRCUIT, 74S283 1N,2N,7C,D,H,J 6 

29 000-151 • • 10136 2T 1 

30 002-168 MPY112K 4M 1 

31 589-713 10176 2A,K,4T,5T 4 

32 589-823 74LS138 2S 1 r 
33 589-830 74LS174 8N 

3: 
1 I -

34 589-837 74SOO 3S,9P 2 ~ 

35 589-838 74S04 3A,B,K,L,5S,6S, 8 ~ 7S, lOR 
36 589-846 1lr ~ 

74S74 7R 1 U\ 
lfA, L, 7N , 9L, R, S , -· N 

37 589-850 INTEGRATED CIRCUIT, 74Sl63 9T, 10N 8 l (.]I 

Ampex 1809633-01 .5-119 



+ 
. lCODE IDENT NOl 

AMPEX I~~.~ 92739 UST OF MATERIALS lLM- 1464525 
. SHEET 2 OF 3 

] R~ 
QTY REQD PER DASH NUMBER 

ITEM PART NUMBER DESCRIPTION ~~~~~ NO. 
-01 

38 589-937 INTEGRATED CIRCUIT, 74S174 7P 1 

39 590-221 • • 27so7 
-,A;-B", K,T, 9J ,K, s 
lOL,M 

40 590-335 74LS273 SC, J, 9E, N 4 

41 590-44 3 74S02 4S 1 

42 590-464 10125 2B,L,6T,7T 4 

43 590-496 74LS151 
lT ,T ,lr,""ZF ,T ,lr, 24 
3E, F ,G,4E, F ,G, 

-st",T ,lr,OE",T,lr,7£",T,"b, 
SE,F ,G 

44 590-543 10116 lB,L, T 3 

45 590-5S4 74LS244 1 R,2R 2 

46 590-586 74LS374 9B ,C, 108 ,C 4 

47 590-606 74LS2S3 1 D,H,20,H 4 

4S 590-S42 74S157 6C,D,H,J 4 

49 590-S4 3 74SS5 5C,J,6B,K 4 

50 590-S55 745374 
K,"J,""Fr,J'",X,"J,11, 43 2P,3C,D,H,J,P,R, 

""lilr,T,11,lf,"J,l<,"R"',~,11, 
6P, 7B, K,M,SA,B, O,H, K, L ,R, 
9t,lf,11, lOF ,lf,K 

51 590-S6S 74S244 4P 1 

52 590-917 • • 74S273 lOP 1 

53 590-9S7 INTEGRATED CIRCUIT, MPYSHJ-1 TOA,D 2 

54 

~ 55 ~ 
56 

57 039-163 RESISTOR NETWORK, 470 OHMS, 10 PIN SIP U4 1 

5S 039-17S 150 OHMS, S PIN SIP U5,6 2 

59 039-2os S2 OHMS, S PIN SIP UT ,2 2 

60 039-329 RESISTOR NETWORK, 4 70 OHMS, 8 P I W SIP 03 1 

61. 

62 

63 066-811 RESISTOR, C.F., 51 OHMS, 1 /4W, 5% R£,r,,.:a-,T"9,"ro ;z-2-~. 16 35,36,3S,39 

64 066-S 1 S • • 470 • 1 • R 14 , 15; 31 , 32, 4 3 5 

65 066-S35 S2 lITT .Tr.T7;28";10, 
7 34 ,41 

66 066-S37 • • 130 • ,, • ~.TI ,lO;ZT;zs-, 
7 33 ,42 

67 066-S3S RESISTOR, C. F., 330 OHMS, 1 /4W, 5% 
irr ;ir;-g-;nr;n ;ro, 

s 37 ,40 

6S 

69 

70 173-024 TERMINAL, TURRET, SWAGE GNO 5 

71 1S7-354 TERMINAL, TEST PO I NT TPl-9 9 

72 

73 5S2-2So I .C. MTG HOW., SOCKET, ~4 PIN REF:7A,L,SS 3 

74 582-2s2 I .C. MTG HOW., SOCKET, 40 PIN REF: lOA,0 2 r 
75 5S2-330 I .C. MTG HOW., SOCKET, 14 PIN REF .~.K,T,s,"liS;~s;os, 12 

~ 
. 7R, S , 9P , 1 OR I 

76 5S2-331 I .C. MTG HOW., SOCKET, 16 PIN REF·T8,D,E,l!",G,H,L,N, T ,'l:A, 
74 ~ '28, D,E, F ,G,H ,K, L,N,S, 

Q') TI,;t,T,G,T;z+A;"r,t,G,L,i,-;A, 
5B,C ,E, F ,G,J ,K,L, T ,68 ,C, D,E, ~ 
bF ,b,tf;T,T,T .~.-u-;F,T;lr",lf,J, U'I 
7N,P, T ,SE, F ,G,N,9J,K,L ,R, S, T, N TOL,M,lf 

(]I 
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I Ampex Corpcretion TCODE IDENT N01 LI ST 0 F MATERIALS JLM- 14645Z5 pi:v 

AMPEX NDWDOD aTV. CALl'CRNIA 92739 SHEET 3 OF 3 
-

QTY REQD PER DASH NUMBER 
ITEM PART NUMBER DESCRIPTION 

REF 
NO. DESIG 

-01 

77 582-333 I .C. MTG HOW. , SOCKET, 20 PIN REF· IT;J;1'f~P;lf;-rr,J~;R, 
'3C ,D,H,J ,P, R,48 ,C ,D,H, 

65 

l!J ,K,P,R,50,H,M,N,P ,R;-&A, L ,M, 
6N,P, 78 ,K,M,8A,8 ,C, D, H,J, K, L, 

!fp ,R,98 ,C ,E, F ,G,H,M,N, lOB ,C,E, 
lOF,G,H,J,K,P 

78 582-397 l.C. MTG HOW., SOCKET, 48 PIN REF:4H 1 

79 

80 

81 471-060 SCREW, PAN HD., X-REC, #4-40 X .250 LG 6 

82 493-005 NUT, HEX, NYLON LOCK, #4-40 6 

83 

84 530-477 ENCLOSURE PART, CARD INSERTER/EXTRACTOR 2 

.. f.-

r 
3: 

I -
~ 
(J') 

~ 
(J1 

N 
(}'I 

Ampex 1809633-01 .5-121 
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H 

G 

E 

D 

-

c 

-

-

A 

Ampex 1809633-01 

l 
NOTE' UNLESS OTHERWISE SPECIFIED' 

\. RESISTANCE VALUES ARE IN OHMS.114W.5:<. 

2. CAPACITANCE VALUES ARE IN MICROFARADS. 

[}::> PRO~ USED WITH NTSC AND PAL-M 

PWA 1464525. 

B:::> PROM USED WITH 'PAL PWA 1465110. 

IT>- STATIC SENSITIVE OEV!CE. SPECIAL 

HANDLING REQUIRED PER AMPE)( STD HEH. 

GNC 

TP 
GNO 

l 
REFERENCE DESIGNATIONS 

LAST USED NOT USED 

C90 

R43 

TP9 

U5 

REFERENCE 
DESIGNATION 

35,9P 

45 

3A, 8, K, L, 55, &5, 75, 

IOR 

7R 

5C,J, 68, K 

2S 

IE,F, G, 2E,F, G,3E,F,G, 

4E,F,G,5E,F. G,6E,F,G. 

7E,F,G,6E.F.G 

l 

AMPEX 
PIN 

569 837 

590 443 

589 838 

589-846 

590-843 

589 823 

590 496 

6C,D, H,J 590-842 

J.C. LIST 

VENDOR 
P/N 

74500 

74502 

74504 

74574 

74585 

74L5138 

74L5151 

745157 

5 

GNO 
Pl N 

POWER PINS 

+ 5V 

14 

14 

14 

14 

16 

16 

16 

16 

REFERENCE 
DESIGNATION 

2B,L,6T, 7T 

2T 

IOA,O 

4M 

l 

AMPEX 
PIN 

590-543 

590' 454 

000 151 

589 713 

590-987 

002 168 

J.C. LI ST 

VENDOR 
PIN 

MCIOll6 

MC10125 

MCl0136 

MCl0175 

CND 
Pl N 

POWER Pl NS 

+5V - 5V 

1,16 8 

15 9 8 

1,16 8 

I, 15 8 

MPYSHJ I 32 30 

MPY112K 36,37 12,13 

2 J DISTR CODE: S 

745163 16 '----~~~~~--'~~~~~~---:__4_A_,L_._7N_,_9_L_,R_,s_._T_,_1o_N+---5-9_9 ___ 8_5o~-t-~~~~~r-~-+~~-t--~~-t--~---i~~-t--5-A_,B_,_K~,L~,9-J_,_K,_l_OL_,_M-t~-59_0_-_2_2_1~+--~2._7_5_0_7~-t-~8~-r--l-6~r-~-+~~-i--~--; 

+12v( ~~nc. 

+ sv 

I 
- 5V ( 

l 
99 
100 

101 

l.J2 

~ l C37 

+I :~e 

8N 

7P 

IR, 2R 

4P 

8C,J,9E,N 

IOP 

10,H,20,H 

IN,2N,7C,D,H,J 

96,C,IOB,C 

3H.J, ~. R, 48,C, D, H,J, 

4K1 RI OMJ R,6A,L, M, P, 

78, K1 M, SA, 8, O, H, K, L, 

SRI 9F, H,M, l()F, H, K 

l Cll,9,SO,I'), HI. 

I
-83,84, '"'"Ii/. 

0.1 

--- +5V 

- -5V 

5 59-830 74L5174 

589-937 745174 

590-584 74LS244 

590-868 745244 

590-335 74L5273 

590-917 745273 

590-606 74LS283 

000-128 745283 

590-586 74L5374 

745374 

15 

16 

10 20 

10 20 

10 20 

10 20 

16 

16 

10 20 

10 20 

RESISTOR 
NETWORKS 

UI 
s2n 

f:! 
U4 

470n 

'~ 
- 5V 

U5 
1 son. 

I~ 
- 5V 

IOJ, IOE 

bP 

SP 

5C, H, IOG 

5N 

3T 

7A, L 

6N 

9G 

85 

85 

65 

-4>5-
74504 

1455087-01 PA1.15H2 

1464657-01 TFW28L22 

1464658-0I TBP28L 22 

1464659·01 'BP28L22 

1464660-01 TBl'28542 

I 464661-01 101.~9 

~ 1464662-01 s 1·;1s1 

1465107-01 TBl'2 8542 

1465108-01 THl·'28542 

14~5> 1465112.-01 815181 

9 €;§_ I 
~,.; 
~1·1;-· 

74500 

3A 

~ 
7"504 

8N 
74LSl74 

_i'. ID 1or2-

-,'!. 20 2::;~ 
230 3ar7--

MCi0125 

7(~ ~,( 

3K -t ; 

;p-i 
14 '.:)174 I 

~ll' !Q~ 
~ ;1 2Q~ 
_§ <I 302-

J.I. >'II 4Qc!Q ·--

10 20 

10 20 

10 20 

10 20 

10 20 

16 

12 24 

10 20 

10 20 

12 24 

12 24 

4 -

~~ 
5 

~ &~ & 
74500 74502 74502 74502 

IOR 

~~~£_ ~~ 
7R 

74504 74504 

I 
7M 

745374 

~2D 2Q~ 
~3D 3Q~ 
~ao aQr2,. 
l_2 SD SQ~ 
~ED 6'.)i2-

2A 
M:IOl 76 

2., OU QO ~ 
_§_DI GI~ 
,.:?,. D2 02b 
~ os asF-

1-----l---·-

1464525 r:oNc 

74574 

~CLK Q~ 
PR 

2K 
MC10176 MC:6176 I 

2-o.:; oo~ 
~Cl QI~ 
~02 02b 
~os asF-

~DO QO z 
~DI Qi :3 
202 02

4 

Schematic No. 1464527B. 
Keyer PWA, A9, AlO 

(Sheet 1 of 5) 
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G 

B 

A· 

Ampex 1809633-01 

8 7 6 

VERT { 155 
BLANKING I 5 6 ~====~~~~~g~rg;~T~~~~~=H=A=L=F=L=IN=E======~============~===----=~~--------VB I 

VBO 

+sv 

STROBE 

R/W 

t-SV 

2 5 
74L5138 

Y7 

cso 

CLR 

9N 
74LS273 

C LK 

FRAME ~\----------,--7 [4504 

'"'- [ GROUND 
VIDEO 
IN 

2A2 
2AI 

JR 

IG 2G 
J 19 

ID 

C LK 
OC 

12 _,IS 

CR2 

CRJ 

LUM 

+ sv ---

"T 
BACKGROUND 

3P 
745374 

LUM 

LD 

EN P 

ENT 
10 

!Ok 

r-{:>c l 
74504 

5 

+sv 

I 

CL R 

7P 
7451 74 

13 12 
SD SQ IS 
60 60 

CLK 

HCLK 

CLK QC 

20 ~I 

SS 

-----4>,----4 
74504 

75 -' 

55 

74504 

(·.:_! 

', 
~ _1-{_ '.,,.:,_Ii' 

74502 

/,;--\){) 

+sv 

4 
+sv 

I 
-- CLR 

8N 
74LSl74 

+sv 

4M 
M PYllZK 

TC 

17 

3 

57 18 

2Q 

ID 

CLK oc 

1465107 

6N 

SM 
SN 745374 

28542 14 18 BD 

asf.'.1':--3------T .1177[ 
70 

0
7 

12 :; E>D 

~~ l-'~'--1 
-----lee I:~ 

0
4 

8 7 3D 
Q:J 4 20 

Q
2 

ID 

QI CLK DC 
S;E 

TO 
Tl 

T2 
T3 

T4 
T5 

T7 

J464bo~ 

SP 
28L22 

AZ 

Al 

ST S2 

~-r 

c 4 

IN 
745283 

84 

~ 
12 A4 

~---.--- 1144 J A
3 r----.--- :33 [ A2 

S Al 

2M 
74 5374 

2D 2Q 

7D 

C LK 
QC 

CLKS 
M x 

co 

c 4 

2N 
745283 

co 

ID 

CLK oc oc 

4P 
74·,244 

I Y4 
W7 

2A2 

IA2 

2A3 
IAI 

2A4 

JG 2G 
19 

) 

BACKGROUND 
OUT 

3D 
4D 

CLK OC 

3-8G 
4-SF 

f 
~-------·c.s .. c.D_ 5-BF 

-J 
Schematic No. 146452'1B. 

Keyer PWA, A9, AlO 
(Sheet 2 of 5) 
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H 

G 

D 

c 

B 

A 

Ampex 1809633-01 

8 7 6 5 4 

KEY EXPANSION BUS 

+5v 

KO Kl ",,_K3 Kii KS 

3 

~K6 

1464659 

IOF IOG IOH 
745374 2BL22 745374 

KEY EXPANSION SUS 
4-8H 
S-8H 

AH 3D 3Q~ AB QB :; :~ 90 8Qf.'l..:_9 _ _____,,M:..::5c::B_-1"231) 
,,..;=-- 60 6Qr.-:-----:::- A7 071--:-----":- 70 7Q 

16 ~ 
~SD 5Q~A6 Q6~6D 5Q IS ~ 
~ 4D 4Q~ AS QS~ 50 SQ ~2 ~ ~~g~~D 
~ 7D 7Qi-s-----f A4 Q4~ 4D 4Q G ~ ~~~ 
~ 2D 2Q~ A3 Q3~ 3D 3Q 12~ 

~K~ ~~ ~~2 I:~ ~76 3~~ ~~~ LSB ffiE 
CLK QC Sr 52 

I 

C LR 

2-IA ~ 9£ 
"II 74LS273 

~6 
CLK OC 

"1:1

02 ~+-+-o!o--ll• ................................................................................................................................................................................................................ ~ .................. ...ililll"•_J__E'--.......... E.0mlm-Em0m4~ 4 -SA 

3 X 13.5 BKGO 

H BKGO 

~IQ IQ~2~ __ _L.._-+--+--t---------------, ~-----------------------------------------------------*------~E~O~I _____ ___. 

f CC: IS I:~ :~~~: m 74;~74 1~::5 IOe cf~ 
12 

27
9
2J07_ 

11 
cf~ l2 E~05L07 

"co: 7 l 7
3

DD 
3
';• E EOI ~7 7 

3D 3Q~A8 QB~ 80 8Q>-:-=-----------
10

-<D4 ~41-"n-3-------1
4 

2D 20f--
5
-------------,--!D4 

I~ ~ ~6D 6Q~A7 Q7~7D 7Q 03 Q3 8
7 

4D 4Q 9 IO 03 
~ 60 6':... ~S KS 13 12 16 12 14 IS. 6 ,...,--7 6 6 

02 

~~~ ~~,2 ~!~ !~H~~ ~~H~~ :~~2 4~~ ~~~,,_s_-=--=--=--=--=--=--=--=--=-1~~-llr~ ;~126 4 
CLK ~ ------:c 70 7Q~ A4 Q4~ 40 4Q G 3 •Q 12 Q3 ~ I 

5-SA 

DI Q4P-"---~ 

J ll f'----- SJ saf':'----"-1 A2 Q2~ 20 2Q ,--:-;-- A2 ~ 6D GQ IS .~ A2 Q1 pi- 9M 
-4 ~2D 2ar;rl•3 Q3+---t30 3Q 5 114 A! ,----1-43 SD o !---"-----, ~---1-13 A3 Q2Fll_lk OC 

·"'-~C_S_E __ ~ "-"~IL IQ~AI C.I~ ID IQ~ ,--!2.-•1 ~~D ea 19 ~ 745374 

C LK 9G 9H __I_ A 0 _ __I_ :~ -~ ID I ar,~,-----j-------- j'1431 ) COM p 
28542 745374 ,--- , w 74'~:74 ,---

5 
-w ~ 2D 2Q ~ A 

Tl II II S/I~ o_?c II r_ 2 L ~I ~17<--2--r.-9,--' 8 !~ !~ -~ ~ 
_6_ * L____ ~---1 3--< SD 5tl I<_ r,;,e- KE y 

CLR -::- 3K 7~~~4 ~-,0-M-~ ~ 60 60 -·:::. ~ OUT 

7d~:73 l w ~-+-f-+--f----'12'-ID427=)7Q4p~lr-1 w 10~ II ~--1--t-+-t---12__,D427507 ~:~ ;~I> ~ 
"'COio 3 

1r. IQ - ~ ·----l-f--+-t---'1 ~'---!D3 0:3p~ ~--+-+-i-+-1 -'--1° 03 CLK 
~8~ SQ 

19 
9L --- - t----'- D2 Q2y, ION ~---+-l-+-t---'6'-!02 0:_4~ '-4,;-

~ 20 2Q 5 I G 745163 ~-----+--1-t~ DI 11 iv-0---'1----~ 745163 '-------l-+-+-+---14 DI Q3~ 

~~~'~ 17 ~~ ~~f-~~6----~- +-;- -------t--------7-~s_o_·~--~--19~ ~D R~~f--:-~-------...... -+-l!--ll:~A3 r------6'-l~o ~~f--:s-~---------.-+-+-+--'3'-!A3 ~~u-51----~ 
~ ~.r GC. IS ---1-+-t----- 4 c Oc 13 ±1: A2 5 c Oc 13 11: AAl2 f' CDS c •c 4Q 9 -----+-----------~IB Qt----------- Al ~B Qef-,-4 _________ _._+--'-I 
~ SC =.c..t-1-2------t--+-l-t-------l!-------------=-!3 

A Q~ 14 
AO ~A Q.A 1--------- -----&----1

1 AO 

CL.K 1 
: ? EN P 5 W 7 

EN P 5 \ii 

"-~-:E ___ Lo._J,11 10 ECNL; c;._K ~1~-=-~2~~3~ 10 E~L~ ~ 1213 

10 

{ 

181 

182 t------+----<J---0 

R3G 
SI 

R37 
330 

- 5V 

R3S 
51 

13 

{ 

179 

100 1------+-----<t--''=-2 a 

R38 
51 

R40 
330 

-sv 

R39 
51 

I

I y1 2 I I 1._2 __ e---------------~ 
l·JR +sv f +sv 

~4";:0:_;_4->----------------4~>------------ --- ____ ___,__ J 
'--t--------------------------------

'--------1------------==-----==-----_,_-_ __ I!_: _J 
IT 

10116 

C LK 

05 

R42 
130 

- 5V 

R4 I 
E 2 

U3 
410 

-sv 

13 

CLK 

IS 

C-s 
00 00 t------------~'-1 AO DO 1------ ---.----------------ID2 

DI >-------- ----+--a-----------------<DI 01 QI >--1-5--+----------- II A I 

02 Q2 2 --~~ A2 
C3 Q3 3 __ !_-?._ A"!: 

io ~ cour 4 

2T 
10136 

r s_ 4 I 

I U3 I 
I 410 I 
I ---<o---.-~ I X4l I 
L _______ _J 

R43 
470 

-sv 

- sv 

1• ·--. A4 

,---
1 U3 
I 410 
I IX21 
L __ 

- 5V 

____ I 

---+--+---------------100 
12 D5 

10 -----<--t----+---+---+---------<03 

ST 
JOI 7b 

4T 
10176 

14 
04 
Q3 13 

~,~.,4-->----
745::)4 

us 
150 

-5V 

U6 
ISO 

-5V 

uG 
150 

UG 
150 

I 

-5V 

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

$0 

BKGO 
CLK 5 

2-8C 

Schematic No. 14645278. 
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H 

G 

E 

D 

c 

B 

A 

Ampex 1809633-01 

8 7 

4J 
74$374 

6 

CLK oc 

13 
14 

70 
15 

20 o, 
SQ 4 L 

12 

I 

SJ I 
74L5273 

r-4K 

_Lj 
.,;- I 

.L C4!i 

7453 74 

4D 4Q 
:30 3Q 

6 

12 

10 

6 

20 2Q s 
IQl-2---~ 
sar-19-----1-----~ 
7ar-16~----1-----~ 
6Ql'-IS"------I-----~ 
501-12 ____ +-----1 

C LK 

T .u1 :~~ 

( [!I§]i--------~!.-~ :.1_· --t-~-12_3 __ -_s_v~-1 

•3 
A2 

AO 

04 

03 

02 

DI 

,3 

AZ 

Al 

AO 

D4 
D3 
DZ 

DI 

I;.;~ l rjQgl IL D4 Q4 

L'..':'2J 10116 R32 
R 2 5 C4'.J 

.01 51 

__r:---11-· -1--·~ 

1x{~--- [ 
13.58 ~ -

R2h 

-5V~. 
R24 
SI 

(~1-------

13.~~ l [ill-----
____ , __ _i_Q 

KEY 
8 IN 

3-IG 
EOl-E04 

E04 

14 6~'l(JH f 

l(),J 

PAI 1611t! 

I 7 

I 6 
15 
I4 

I.1 
l? 

I1 
Io 

R20 Rl9 
SI 51 

C47 RIB 

rl 
330 

- 5V 

0 16 

IL 
10116 

470 

- 5V 

15 

R31 
470 

-sv 

R27 
130 

- sv 

2 K 
10176 

10 D3 Q3 

C LK 

R28 
82 

04 
jj3 

02 

Vi 

SK 
27507 

w 

Q4 

03 
az 
QI 

SL 
27507 

14 

R30 R29 
e2 13Q 

-5V 

13 

RM 
82 

R33 
130 

-5V 

5 

3K 

TP7 

IX 

5 J 
74585 

A3 

A2 
A I 

AO 

A< BI 
A=BI 
A)BI 

83 

82 

Bl 

BO 

A<B 
A=B 

A>B 

8K 
745374 

3L 

74&04 

4 3 

74504 

74504 

2H 
74LS283 

1----------1
11 B4 ,;4 r-10"---~ 

,__ _______ ') B3 ,;3 13 

1--------~2_, B2 I 

1----------16 Bl 

co 

--------
4
---< 2D ·--------l---',-l3 

ID 

~------------------------t7 30 
~---------------1.----'-18 4D 

·-------..-~13~5D 
__________ ______,14 6D 

f------------------1.----'-117 7D 
__________ ______,1s SD 

BH 
745374 

N7 13 

2J 
745374 

O< 

ec 
ID 
ID 
20 

60 
3D 
SD 
40 

12 

CLK QC 

) 

~EY 
OUT 

QC 

---+--------ll52 PRE TALLY 
B OUT 
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1465110-01 KEVER PWAJ A91 AlOJ PAL REV. -

] -f REF 
QTY REQD PER DASH NUMBER 

ITEM PART NUMBER DESCRIPTION 
DESIG NO. 

-01 

1 

2 

3 1464527 SCHEMATIC A 

4 

5 1409670-BZ LABEL, EXTRACTOR ARM, PWA 1 

6 1409976-AA INSULATOR, STIFFENER 1 

7 14099/6-AB 1 l·JSULATOR, STIFFENER 1 

8 1409997-AA STIFFENER, P~IB 1 

9 1409997-AB STIFFENER, PWB 1 

10 

REF: 590-953 
11 1464657-01 PROM ASSEMBLY TBP28L22 SP 1 

REF: 590-953 
12 1464658-01 TBP28L22 5P 1 

• REF: 590-953 ._ 
13 1464659-01 TBP28L22 _2._D H 10G _J_ 

REF: 589-940 
14 1464660-01 TBP28S42 _..2.N 1 

REF: 
000-004 

15 1464661-01 10139 _J_T 1 

16 REF: 000-0381> 
..1..A L 1464662-01 !1Z_s181 2 

REF: 003-038 
12 146.5_087_-01 PAL16H2 10E J 2 

REF: 589-940 
6N 1 18 146_51 O_l-01 TBP28S42 

19 1465108-01 REF: 589-940 
lBP28S42 9G 1 

20 1465112-01 PROM ASSEMBLY 000-038 
REF : SJ S J 81 Ji:?>. BS 1 

21 

22 

23 064-652 CAPACITOR, CER., .OluF, 50V, 201.; 
Cl-3,47-49,/7, 
78 8 

24 064-653 CAPAC I TOP., CER., .luF, 50V, 20'.{, 
C4-7,9-36,38-46 
50-76,79-90 80 

25 

26 037-965 CAPACITOR, TANT., 120uF, lOV, 2oi C8,37 2 

27 

28 000-128 INTEGRATED CIRCUIT, 74S283 1N,2N,7C,D,H,J 6 

29 000-151 10136 2T 1 

30 002-168 MPY112K 4M 1 

31 589-·713 10176 2A K_,_ 4T_,j_T 11 

589-823 74LS138 r ].2 2S 1 3: 
33 58;-830 74LS174 8N 1 

I 

~ 
34 589-837 74SOO 3S,9P 2 (}) 

589-838 74S04 
3A,B,K,L,5S;b°S, lJl 35 7S, 10R 8 -

36 589-8 116 7LfS74 7R 1 0 
Jl. _589-8.iO INTEGRATED CIRCUIT,_ _l4S16_l 

l~A, L, 7t~, 9L, R, S, 
9T...z..10N 8 
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_t_ 
ICODE IDENT N01 

AMPEX I~~~ 92739 LIST OF MATERIALS lLM-12fb5LtE9 2 OF 3 1~ 
QTY REQD PER DASH NUMBER 

ITEM 
PART NUMBER DESCRIPTION D~~~~ NO. 

-01 

38 589-937 INTEGRATED CIRCUIT, 74S174 JP 1 
5A,8,K,L,9J,K, 

39 590-221 27S07 lOL_,_M 8 

40 590-335 74LS273 8C_,_J ~E N 4 

41 590-443 l 74S02 4S 1 

42 590-464 10125 28..t.L 6T, 7T 4 

1 lE ,F ,G,2E,F ,G, 
43 590-496 74LS151 3E F,G 4E,F G 24 

5E,F,G,6E,F,G, 
l 7 E..t.F G BE_,F G 

44 590-543 
-r 

10116 18,L T 3 
I i 

45 590-584 
i 

I 74LS244 1 R 2R 2 
! 

46 590-586 i 7_4Llli4 ....9.8_,_C 108 C 4 

r 
47 590-606 ' 74LS283 1 D__,_H 20 H 4 

; 

48 590-842 l 
I 

74S157 6C D H J 4 i 

r 

49 590-843 j _14S~ _iC J 68 K 4 

l 
t 

TC; ;J;K;l'";-zt" ;:r ;i;r, 
50 590-855 J _]_4fil4 2P, 3C, D, H, J, P, R, 43 

--zrir;i; ;u;ff;J ;K;R3~~;T, 
M,6P, 7B ,K,M,8A ,B, D ,H, K, L, 

1 R,9F,H,M, lOF,H,K 

51 590-868 
l 
I l 74S244 4P 1 

52 590-917 ! l 74S273 10P 1 

53 590-987 INTEGRATED CIRCUIT, MPY8HJ-1 lOA, D 2 

54 .. 55 
,.. 

56 

57 039-163 RESISTOR, NETWORK, 470 OHMS, 10 PIN SIP U4 1 

58 039-178 RESISTOR, NETWORK, 150 OHMS, 8 rm SIP us ,6 2 

59 039-208 RESISTOR, NETWORK, 82 OHMS, 8 PIN SIP Ul ,2 2 

60 039-329 RESISTOR, NETl.ORK, 470 OHMS, 8 PIN SIP U3 1 

61 

62 

63 066 .. 811 RESISTOR, C. F., 51 OHMS, 
R2,3,5-8, 19,20,22-25 

1 /4W, 5% 35 '36 '38 '39 16 

64 066-818 RESISTOR, C. F., 470 OHMS, 1 /4W, 5% R14, 15,31,32,43 5 

65 066-835 RESISTOR, C. F., 82 OHMS, 
R 11 , 13, 17, 28"", 30, 

1 /4W, 5% 34 ,41 7 

66 066-837 RESISTOR, 1/4W, 
RIO ,T2,T6",27 ,29, 

C. F., 130 OHMS, 5% 33,42 7 

67 066-838 
Rl ,-~.9, f!f,21 ,2b, 

RESISTOR, C. F.' 330 OHMS, 1 /4W, 5% 37 ,40 8 

68 

69 

70 173-024 TERMINAL, TURRET, SWAGE GND 5 

71 187-354 TERMINAL, TEST POI NT TPl-9 9 

72 

73 582-280 1.c., MTG HOW., SOCKET, 24 PIN REF:7A,L,8S 3 

74 582-282 1.c., MTG HDW., SOCKET, 40 PIN REF: 10A,D 2 r 
REF: 3A, B ,K,L, S,4S ,5S,6S, 3: 

75 582-330 I .C. MTG HOW., SOCKET, 14 PIN 7R S,9P, 10R 12 -
Rl:.F: lB, D ,E, F ;G;-Ff;L;N,1-;'IJi:, ~ 76 582-331 I .C. MTG HOW., SOCKET, 16 PIN 2B, D,E,F ,G, H, K,L,N, S,2T, 74 

(]) 3E ;F ,c;, l ,L!A,E ,F, G;L,i;-51\, 
5B ,C, E ,F ,G, J, K, L, T ,68 ,C ,D, Ul 

-E ,F ,G,H, J ,K, T ;?_C ;lY;-E";f ;G, -H, J, 7N ,P ,T ,BE ,F ,G,N ,9J, K, 

0 T;-11;-s-;I ,IO[ ;1-1, N 

~ 
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i 
1 

Ampe Corpor . rODE !DENT NCI LIST 
AMPEX ~CITY.~ 92739 OF MATERIALS 1LM-14651stQ 

3 OF 3 i~ 
QTY REQD PER DASH NUMBER 

ITEM 
DESCRIPTION 

REF 
NO. PART NUMBER DESIG 

-01 

REF: lC, J ,M,P ,R,2C, J ,M,P, R, 
77 582-333 J.C. MTG f!DW., SOCKET, 20 PIN 3C, D, H, J , P, R, 48, C, D, H, J, K 65 

-4p ,R ,50 ,H ,M ,N ,P ,R ,6A ,L ,M, N, 
6P, 78, K,M,8A, B,C ,D ,H ,J ,K,L, 
P ,R, 98,C ,E ,F, G,H ,M, N, 1 OB, C, 
E,F,G,H,J,K,P 

78 582-397 l.C. MTG HOW., SOCKET, 48 PIN REF:4M 1 

79 

80 

81 471-060 SCREW, PAN HD., X-REC, #4-40 X .250 LG 6 

82 493-005 NUT, HEX, NYLON LOCK, #4-40 6 

83 

84 530-477 ENCLOSURE PART, CARD INSERTER/EXTRACTOR 2 

~ ~ 

NOTES: 

[~ STATIC SENSITIVE DEVICE, SPECIAL HANDLING 

REQUIRED PER AMPEX STD HEl-1. r 
3: 

I -
~ 
(j) 
U1 
-
0 
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1464528-01 CLOCK PWAJ AllJ NTSC REV. -

ITEM I t~·~. 
QTY REQD PER DASH NUMBER 

NO. 
PART NUMBER DESCRIPTION ESI 

-01 

1 

2 

3 1464530 SCHEMATIC (-) 

4 

5 1409670-CA LABEL, EXTRACTOR ARM 1 

6 1409976-AA INSULATOR, STIFFENER 1 

7 1409976-AB INSULATOR, STIFFENER 1 

8 1409997-AA STIFFENER, PWB 1 

9 1409997-AB STIFFENER, PWB 1 

10 

11 1464663-01 PROM ASSY REF: 000-010 6N,R,S,U 4 DM82Sl00 

12 1464666-01 ~~ • REF: 000-004 88,E 2 MC10lj_9 

~ 13 1464669-01 REF: 000-038 ~ 8J, 12T 2 ~ DM8LS181 
14 1464672-01 REF: ooo-03lr ~·· 8K, 12S 2 DM87S181 

15 1464675-01 REF: ooo-031r y 8L, 12R 2 DM87S181 

16 1464678-01 REF: 000-010 8N,9S 2 DM82S100 

17 1464681-01 REF: 000-010 9U,R 2 DM82S100 

18 1464684-01 j ,~ REF: 000-03-S l> lOJ, 11 K 2 DM87S181 

19 1464687-01 PROM ASSY REF: 000-0~ 9 lOK, 11 L 2 DM87S181 

20 

21 

22 064-652 CAPACITOR, CER., O.OluF, 50V, ±20% C49-56 8 

23 064-653 CAPACITOR, CER., O.luF, 50V, ±20% 
c 2-W;-57-75", 117 77-127 

24 

25 037-965 CAPACITOR, TANT., 120uF, lOV, ±20% c 1, 76 2 

26 

27 

28 000-152 INTEGRATED CIRCUIT, MC10125 9D~E 2 

29 000-153 • ~ MC10104 6H 1 

30 001-076 MC10174 3L, M ,'IL ,M,oK, 6 6L 

31 001-077 MC10176 3C,E,N,P,R,S,T~ 
3U 4A C E,N P, 26 

4R, S, T, U, 5A, C, E ,68, E ~ r 7B,E,8C,F 3: lB,C,D,E,F,L,M 
32 002-050 MC10101 2B , C D E , F . 3B , 19 I -

6C,D,G,7C,D,G ~ 
(]> 

33 002-929 74Fl63 8G,H,9G,12L,M, 6 ~ 12N 

34 002-992 t .. 74LS491 JOH, 11 J 2 (JI 

3G,H,J,K,4G,H,J,K N 
35 587-550 INTEGRATED CIRCUIT, MC10136 5~, H, J, K,_8A_..D 14 Cf) 
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t 
. TCODE IDENT NOl 

AMPEX I~~~ 92739 LIST OF MATERIALS JLM- 1464528 
SHEET 2 OF _l IR~ 

QTY REQD PER DASH NUMBER 
ITEM PART NUMBER DESCRIPTION D~~fG NO. 

-01 

36 S89-S12 INTEGRATED CIRCUIT, MC10173 30, F ;il8 ,D, ,-S-8, 8 
SD F 

37 S89-823 ~ f 74LS138 2U 1 

38 S89-824 74LS1S3 11 G, H 2 

39 s89-920 MC 10231 2G,H,J,K,$L,M 6 

40 S90-326 MC10131 2L,M 2 

41 s90-330 MC1011S 1 G, J 2 

42 S90-S64 10124DCQR -zt'f,l';lf, S, T, 6A, 
9 6F, 7A, F 

43 s90-584 74LS244 lP,T ,U 3 

44 s90-586 74LS374 lN,R,S, lOL,M, 
7 1 lP ,R 

4S S90-93S 74FOO 12H 1 

46 S90-940 74F74 
SN, P, R, S, T, U, 12 
6M,7M,11E,F, 

• • 12J, K 

47 590-947 INTEGRATED CIRCUIT, 74F374 
7J,K,L;-s-R,S,T, 10 8U,11S,T,U 

48 

49 

so 

Sl 039-178 NETWORK, RESISTOR, 1 SO OHMS Ul ,43,4S 3 

S2 039-200 ~ • 330 OHMS U35 1 

S3 039-208 82 OHMS U2,42,44 3 

S4 039-264 4. 7K OHMS US7 1 _. SS 039-329 • • 470 OHMS U3-29,32-34 ,38-
4S ~ 41 46-s6 

S6 039-378 NETWORK, RESISTOR, 47 OHMS U30,31,36,37 4 

S7 

58 

S9 143-981 JACK, P.C., TIP A & B OF J 1-14 28 

60 

61 

62 173-024 TERMINAL, TURRET GND 4 

63 

64 471-060 SCREW, PAN HD. , XREC, #4-40 x . 250 LG 6 

65 

66 493-oos NUT, HEX, NYLON LOCK, #4-40 6 

67 

68 S30-477 ENCLOSURE, PART, CARD 2 

69 

70 S82-280 I. C., MTG. HOW., 24 PIN 
REF·°'BJ,K,L, lOJ,K,llK,L, 

"12R,S,T 10 

71. 582-281 • • • 28 PIN REF :6N ,R, S,U,8N, 9R, S, U 8 

72 S82-330 14 PIN REF· SN ,P ,R,S, T ,U;GM, 7M, 
. 11 E, F, 12H, J, K 13 

73 s82-331 16 PIN REF _llf;'C,lr, E ;r, G, J, L, M, 
. 28,C, D, E, F, G,H, J, K, 106 

2L, M,N, P, R, S, T ,U, 38, C, D, E, F ,G,H,J ,K,L, r 3M, N, P, R , S, T, U, 4A, 8 , C , D, E, F, G, H, J , K, L, 
'i-M,N,l>,lf, S, T ,U ,SA,8,C, D,E, F ,G,H,J ,K,L,M, 3: 
6A,8,C,D E F,G,H,K,L,7A,8,C,D,E,F,G,8A, I 

lrB,C ,D,E,F ,G,H,90,E,G, 1lG,H,12L,M,N ..i:::. 

74 582-333 • ~ • 20 PIN REF. IN, P ,R, S, T ,U, 7J, K, L,811. S, 
"8T,U, 101.,M, 1 lP,R,S,T ,U 20 

(J) 

..i:::. 
7S S82-416 I .C., MTG. HOW., 24 PIN REF:10H,11J 2 (Jl 

76 
N 
CP 
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+ I Ampe Corporation JOOE IDENT NOT LIST OF MATERIALS 1LM- I 4 6 ~E;>3 ~ ~ 
REV 

AMPEX ~crrv.~ 92739 -
QTY REQD PER DASH NUMBER 

ITEM 
NO. PART NUMBER DESCRIPTION D~~rG 

-01 

77 

78 

79 602-044 SHORTING PLUG, RED Jl-14 14 

... I+ 

NOTES: 

[i:::::> STATIC SENSITIVE DEVICE, SPECIAL 
HANDLING REQUIRED PER AMEPX STD HEl-1. 

r 
3: 
-
~ 
(J) 

~ 
<J1 
I'\) 

CD 
-r 
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Ampex 1809633-01 

8 l 
NOTE: UNLESS OTHERWISE SPECJFJEO: 

I. RESISTANCE VALUES ARE JN OHMS. I /4W. 5X. 

2. CAPACITANCE VALUES ARE IN MICROFARADS. 

~ STATIC SENSITIVE DEVICE. SPECIAL 
HANDLING REQUIRED PER AMPEX STD HEl-1. 

USEC ON 1464528 !NTSC/PAL-M) ASSEHBLY ONLY. 

USEO ON 1465111 tPALl ASSEMBLY ONLY. 

l 
REFERENCE DES IGNAT 1 ONS 

LAST USEO NOT USED 

CJ 27 

JI 4 

U57 

6 

REFERENCE 
OESJGNATION 

l 

AMPEX 
PIN 

I .c. ll ST 

VENDOR 
PIN 

5 

GND 
p( N 

POWER PINS 

+5V -5.2V 

REFERENCE 
DESIGNATION 

l 

AMPEX 
PIN 

I. C. UST 

VENDOR 
PIN 

GND 
PIN 

l r--------, L _______ _J 

POWER PINS 

+SV -5. 2V 

90.E OD0-152 MC10t25 1.16 19 8L.t2R iE_ (464675 OM87Sl81 12 24 

f--------+-------lf---------6H ____ -; __ 0_0_0-_1_53_-+ __ M_C_l0_(_04 _ _,__t._16-;---t-----+---t----+----8N_._9S_. ______ 1_4_64_6_78 __ _,_ __ DM_8_2_S_1_00_--+-_1_4-+_2_8_t----+---+-----t 

3L.M.4L.M.6K.L 001-076 MC10174 , 1.16 9U.R 1464681 OM82S100 14 28 

3C.E.N.P.R,S,J.U.4A.C. 001-077 MCIOl76 1.16 2 10J.11K ~ 1464684 DM87S181 12 24 

E.N.P.R.S.J.U.SA.C.E. 12._ IOK.lll ~ 1464687 DM87S181 12 24 

f--------+-------l~7~,_E_._ac_._F ---+---------.------+---t----+----+----+----+-t<~,,._ __ S_J_._( 2_T_IE~---+---( 4_6_5_11_3_-+--_0~M67~S1~6_1 -+--1=2--1-~24f--+----+----+----l 
1B.C.D.E.F.L.M.28.C.D. 002-050 MC10101 1.16 ~ 8K.12S 2:::::. 1465114 OM87Sl81 12 24 

~_sc.o_,_G. 7C.O.G Q.: SL. 12R ~ 1465115 OM8.7_S~l=81_-+--'-'12'---t-~2~4---11------+--+-----I 
f-------+-------l 8G.H.9G.12L.M,N 002-929 74F163 16 ~ 10J.11K ~ 1465116 ON87Sl81 12 24 

f-------+-------1}---~H.1_.lJ 002-992 74LS491 12 24 ~ ~ 1465117 OMB/~_-'1"'-'81_-+--'-''---t---"-'----11------+--+-----I 
1---------J.-------tf--3~C~,H~·~J.~Kc.~4~G,~H~,J~·~K-l---~58~7--5~5~0--t-_M~C~10~1~36'----+-1._1~6--+----t-~---ll------+---t----------+--------I-- ----+---+----+---+----+------l 

L_ _____ _.l_ ______ -i~c"·K:.~SA~·~D--t------+-------+----t-----ll------+---t---+---------t-------+--
~O~.,F_ .~5~8.~D~.F--t-~5~89~--'51~2~-1---~M~Cl~O~l 7~3--ir' _16'---t-----ll---~--+---t---+---------t-------+--
f----·~U. ___ -+--_5~8~9-~8=23'---+-~7~4=LS~1~38'---t--'---t--'-'16~+----+---l-----t---------+-------+--

1 IC.H 589-824 74LS153 ] 16 

r--~~., ~ ·-~-·-S __ L_. M __ t--_58_9_-9_2_0 _--+-_'M_C_l 0_2_3_1 --+--1._1_6 --+----+----lt----t----+----------+-------+--

t-----2_L_. M ____ -+-__ 5_90_-_32_6_--+-__ MC_l_01_3_1 _-+--_1_.1_6-+----+---t----+----+----------+------I--- -- f-------1----·--+----+----+----l 

f-- ·-' ~· ~------1--5_9_0-_3_30_-+ __ M_C __ I 0_1_15_-+_t._16--+---+----+---t----+---------l------+--- ----+-----+---4-------1---
r---2I0-P. R. S. T. 6A. F. 7A.F 59D-564 101240CQR (6 

f------_l_P.T.~---- ___ 5~0_-_5_84 '4.L, __ S"-'2~,·4_._.4 _____ ; ___ ·~---t---2_0 __ ___,t----+----+---t---R~E~S~!S~T~OR~NE~T_WO~R~K--t------l---

~12.!:.!!1_•_11~P_.R_+-~59~0_-~58~6--+-__ 74=L~S3~7~4 __ f--10_+-~2-0--+----+---+----lt---~U_1~.4~3~,4=5---+--~0~39~-~l7~8---+--- -----t---+----+---'-1-----t----t 

f------- 12tt 590-935 74FOO U2.42.44 039-208 

~_§_._r.u_.,6~M.~·~7M~.-+-~5~9~D-~9~40~--+---'74~F~74 __ --'--+-l~•-r---+---+---+-----'U=57~----+--0~3~9-~2~64~-+­

r----!-1-E_:f ._ 1 2J :_K __ +-------+-----+----+----+----t-----l----+U~3~-2=9~. 3=2~-3~4-'. 3=8~-~41~. ~46~-=56+----'0~3~9-~3=29,__-+--· 

~~s .. 1·.Y: .. ~~1-~s·~T~·"-r--f--5~9~0-~9~47_--+_~7~'~''~'~4 __ 
1,· --''--+--~2~0-t----+---+----+--~u~30~·='~1·~'6~·~'~'---+--0~3~9-~3~ra'---+-

f-----6N.R,s,u ---+-~1~46~4=66=3--+---'D~M=825100 28 U35 039-392 

8lJ.! MCM10t39 

~-~J.1?1 ---~ OMB/5181 12 

~._BK. I )S .. JlZ_ 1 464672 DM8i'=S1=8=1 === !, ==1=2=====24================================================ 

-S. 2V 99 
I DO · 
I DI 
1 D? 

-±t.....--c 1_l_c_1 _2 .-2-3 .-3-s .-3-7 .-.-3.-,-,. ,-s--4-0-. 6-3--6-6-. 7-2---75-. - +sv 

I:~~ I~;-ss.90-94. 98-1oi.t07-113.117-127 

-------GND 

1C2-11.13-22. 24-35. 38-42. 45, 57-62. -
5

. 
2

V I ~;-71. 77-82. 86-89. 95-97. I 04-106. 114-116 

U3 

~ 
-5.2V 

U4 
1 470 2 

-5~ 
U9 

~ 
-5. 2V 

UI 0 
1 470 2 

-s.~ 
Ut 1 

1 470 2 

5~ 
U1 2 

1 470 6 

-5~ 
U1 l 

1 470 2 

-5~ 
U1 4 

1 470 s 

-5~ 
Ul 5 

~ 
-s.2v 

U1 6 
1 470 2 

-5~ 
Ul 7 
470 2 

-5~ 

SPARES 

UI 8 
1 470 s 

-5~ 
Ul 9 

I 470 S 

-5~ 
U20 

I 470 J 

-s~ 
U21 

~ 
-s.2v 

U23 
1 470 2 

-5~ 
U24 
~ 

-5. 2V 

U25 
1 470 3 

-5.~ 
U26 

~ 
-s.2v 

U32 

~ 
-5. 2V 

U33 

~ 
-5. 2V 

U38 

~ 
-5. 2V 

U39 
1 470 2 

-5~ 

U40 

~4 
-5. 2V 

U41 
1 470 4 

~/Vl,--­
-5 .2v 

U47 

~ 
-5. 2V 

US4 

~ 
-5. 2V 

USS 

~4 
-5. 2V 

USS 

~ 
-5. 2V 

U44 

~ 

JO 

~fo):: 
·'" 

~i)"")~5 
•rn 

r:f?--
~J E 

c:I?' 

1465111 CONC 
1464528 CONC 

2 JorsTRCODE: s 

Schematic No. 14645308. 
Clock PWA, All 
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4
_

1 
G X3-A (AJ 

S- I G X3-B (A} 

4-IF~H~•-------------------------------------------------------------------------------~ 
5-IF-"~8 ------------------------------------------------------------------------------~ 

3_2 E AO/A11 

,-------, L _______ _J DISTRCOOE: 

CLKO/ClK3 S-BG 

HO/HJ 4-BG 

~~10231 5 ~~1a2315 1·2· 
r• o s". :o:J,_:3-. 11--s----s-.2-,----·---'-<10 o a ts 

rc.1 ~4 --J-+--------1---'-<> , '(- U46 r------1~Ji> ij 
14 

t- USI ll 

'u•G <70 R"_ ~~1011<,-. ------~-0_•_r_o_,_-s_._" __ _,4c10~: 
1470 ---~-----------------------+------ .. ------------------+--------C_LK_O_..,_H_0_,,__+-+-+-+--~3, 000 USO L LJ 

_I US3 ~001 aoL ___ _. ------~'~'Nrov-..--s.2v 
-s.2v ls H~ -s. 2v t--t--iloo2 ~ E IL 

12sl-------.>--------""11
rl] 

ITifil------+-...------•~0-0 
7 7 

U36 
41 

8 8 

U37 
47 

IJ 
MCl 011 5 

I 
r-vv....--- ~003 14 ~~10131 

Cu-,s6.2v 3K D-s.2v 4K ru-:a·" M5c"101'G y::~~102J1 s J------+-__,1-t-+-+-+--c:-i-I~ o10 "E"r ss UHc10101 s 
MCI01J6 U47 ~ .. ../ HHi___:__:_D11 15 7 2 4 ~ 

4T03 4705 ,------- -- 14704 AB 12~14 7 S 2 3 T '.·"2012 Olf'-"--+_.__-'-JD Dr--+---------i r 4 ~~ :~ o
0
o
1 

00~ 1 l l ~~~~DO CO~ 1 Ag 11 DO OOrft- rl 0 O~~f"--.._,'-'VVV-'-1 
-s.2v 1 0 -L 2 

l 6 A2 6 a1r¥-- 11 Ly"y"y+ AG 6 01 Dirt-- 6 AIO 6 ~~ ~~~ 6 a 3 ~n ~013 6 jj 3 

rl L1-<.......,,~---'3~</lr-''---s." 

I o~~, v~g 
126f-----s_.2_v_-..-______ .0.012rl 

X3 123 f-----~---~-----'.!13'..QJ 

_;:: )l/O A 

129 
130 

5 s 
U37 
47 

6 6 

IJ 
MC\01 I 5 

list>-_._,,_.__ __ 4-'V'u3""s--5. 2v 

U413 JU43 l S A~~~ ~;~ P3n l L",",'"-'- .,,J_~~ ~;~ erJ1' ~~~~ 032-_ ", ~ R4 El 
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--·------~ 

MB 
M9 

7F 

~-
10 

S Al ~ri--
13 7 

Bl 
BITP.--

+5~ ~~~ BO 
1 

!J co~ 
co 15 

14 11 Dt oof-'.L 
DO 

14 

c______ 

~~~ 
~+-.. -_ -_ -_ -_ -_ -_ -_ -_ -_ -_ -_ --'--<-'---<~ ~~ ~~ ~~=====~~-~-::; 

~----+... --,-0 02 02 ~ 

---tf"D3 03~ J 4 

f"-'-------.---~f-6+-7+5------,~2~--~Jll-'-l~S-~J~3~ 

U22 
470 

~-s.2v 

6F 

12 

MC10124-
4 

5 
At ~~~ 

IS 7 
BI 

BIT~ 
-r5V~~~ BO 

1 

17 co~-
co 15 

16 11 DI :~ 
c____ 

~£ 
..-------7i5 

DO COt'02--~~~;~ 
.--+---------'--!~ 01 Cl 1-"!--~--J 

!-'-:------+-. To D2 02 r,;;-
f, DJ 03 f-it- J 6 

r-'-------.---~rsr7+S------,c-o-J,~~,~s--J=s~ 

U21 
470 

~-s.2v 

.. 
I 4~4681 SS 

~1/1nl'fWM_~"-t~8------'--13~~f-t~ 

"111 02

17 4

o o~ ~ 1
1. oJ 16 7 o o~ 

N1 - t>1t 0415 80 O~ 

~-~_, __ -- ~ :~ ~~ :~ ~~ ~ ~~ 
N3 ~ !tfl 07:~ 17

0 o~ 
K4 -?Ill OB 

18
0 O~ 

N4 ~- .. 6:: OEI cr,-;-
NS ~· ~:::? 
NG ~-· •..• -~~::; 
~~ '11)1~ 

NT . ;ro II~ 

90 

~ 
'--· 

SN 
1464678 SR 

~~ 
<'-='----------"-<

9 
IO 01 ~D O~ 

r--='---+------=-i8 11 02 ~ o o~ 

1--"-''---+-~---=-i~ ~; ~~ ~ ~ ~ ~ 
1--"-'~----'45 14 OS~D 0~ 

r'---'--~--+-~---.,..,4 ts os~o a~--' 
r-'-------,--i

3 
16 07~0 o~ 

l'-"-'~-+------2-"<~ 11 os~o o~ 
26 1s TOE c~ 

"""'~---i....c-~,--,-~-;-----_-_-_-_-~----o:2~5 : ~ 0 1 11 

'-"-'~-+-----~2-'--<4 Ill -= 
r-=~--~2~3 I 12 

r-=~-+-~---'02=-!2 I 1 3 
----~2,.,-,1 

114 
--------'---;20 I lti 

er 
19 
B 
US7 
4.7K 

H4-B/H7-B S-?F 

TTLXl-B 
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8 

3-2G PO/Pl 5 

5-lG 
T0-8/Tl 5-8 

4-1 c TO-A/Tl 5-A 

4-1 B 
TTLX1-A 

5-1 8 
TTLXl-8 

Ampex 1809633-01 

Tl-B 
Pl ~---

j,--l.~--B 

~-

P3 ~-
~---·· 

i--I-~· H 

~-
~-ll 

~-
i--1-! 0 ·II 

~-

i--1-~I II 
~4--

!h:•" lj[ I -~· ,, , 
.TO-A_.~ JO 18 j I CP Or---

~ I 1 ~~ 1 !____ I CD _) 

. --~ 12 a3IT~~J I 13 

J,.-- 1 I ·A·-------t 13 04 rr===..J +SV 

T2·A- -;:; 

-·· ----~:; 
1 J A_ 26 : ~ It oj 

:. i~ iii I I ~sv-~ 
~~,1 14 I SR 1, 
i -·111 5 CE _J l 724Fo74SD a~ -
i - -Eg- l'. 
1 -=- 3 

cP a 6 

I
I CD r;-

6U 
1 464663 
PROM 

01 
I 

02 
I 

03 
I 

I 
04 

I 
05 

I 
06' 

I 
07 ·1 
08 

I 

I 

I 

I 

i +"~ 

I .,, ~ '~-l---~-~--~~~-:~---'-+-----H-l----=---~~--
1 ~~F74 i 4 

I' 

------~2 D SO a S 

r r------"-1'.:: '". · · -
1 

J_j ~~F74 lO I 

SN -----'1-=..J2 o so a l!!-_J I 
~464663 1 1 

I 

---'P~R~OM~- 11 ICP Q~ 
IHA_~ 10 01 '18 co I 

++-f II 02 :~ 
TOA~ 12 03

115 
13 

+SV ·++--tl3 04~ 

---+-4----714 05~2 77M4F74 ID 

t1o~A·--++--i- IS 06fll'l '-+-+--t 16 07 f-jo- 1 2 SD I g 
l-+--27 17 081-'-°-- ~---"-'To a i-=-~ 

Tl, .,-H--fs-18 '~ 
. ·-~ ~ ~ 0 '------'1-'-'\CP CD J B -

---~Ill ]; 
~112 
~113 + 
~114 7M 

-1..Q_ 1 1 5 
7>(4 
2 so .. 5 t· ~----"-131 :p : 6--- _J 

+sv 

CD 

I 

6R 
l 464663 
PROM 

1--'-~'-+---H~-~~:~ 
6 12 

1-----+-+----l~ : ! 
2~ : ; 

26 18 

L----+---+-<--~~-< : : ~ 
~112 
~113 

2Q: ::~ 

01 
I 

I 
02 

I 
03 

I. 
04 1: 
05 

I 
06 1--1 
07 

I 
08 

r--------, 
L _______ __J 

-----------1148 G09 

--~GClO 

-----------1150 GCl 1 

-~------{Ig] 0015 
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6 

;= ~ ~ ~:=;~~ ~~~E~~~I:~~~---------------
;= ~ ~ ~:=~~~ -=~=~~'-C~C...~ --=. ~--.---------------

~=: ~ ~:=;;:~~ _E_CL_x_o._s_-B _______________ _ 

4
_

10 
HO-A/HJ-A 

5
_ 1 E HO-B/H3-B 

3
_
20 

GO/G3 

G3 

r-"I A 
~_8-t-- . 

tt,S A. 

5 

4F 
MC10173 7 

:~ 031 
..-+---------lc'-12 030 

~-----·~-~ 13 021 

3 020 

~~--~---·---~~~~ 

+-+-+---•----·---7 ~~~ 

+-l--t-..-..-t----·· ________ } 

OJ 1 4 

02 15 

01 
2 

OOl-'
1
-----

U26 
4'0 

I 

-5 .2V 

12 D5 

------------+-=-!5 
DO 

1 ---s.2v 
UI 9 
470 

7 
02 

ID D3 

_J__!_ 04 

ao 2 

02 
4 

03 13 

04 14 

03~.J 
02 ~--- ----------+--21-4 .. 3 . ________ _6 DI 

12105 

s! 

QI 3 

01 ~ 
00 ~ - - ·---·- . 

I ·---q:: :: : 
-2.QJD3 Q3 13 

~-D-•--~ 

03~ 
02~ 

SE 
MC10176 9 

6 
Dl QI 3 

' ::~------~ 
~--- U20 

470 

I 
1-+-+-------- ---._.=.--vvv-- -s.2v 

12 D5 as is __ 

S DO 

7 
02 02 

4 

~03 03 
13 

~~D·-~ U27 -5 .2V 
4'0 

-5. 2V 

3C 
MC!0176 g 

03 14 

02 
15 6 01 

01 
2 12 

DS 

OOl-'
1-------------------..--'--15 

DO 

---+-''-'l!Vlr-- · 5. 2Y 
UI 8 
470 

7 
D2 

10 03 

11 04 

02 
4 

03 13 

04 14 

,-------, 
L _______ _J 

X3 

X3 

X3 

X3 

UIT 
470 

-s.2v 

U23 
470 

-s.2v 
I 0 

XO ,5 

XO. 5 

L.-<>-"----11 as X3 

13 

2E 

: 1....'::l_,~-S- 2 V MglOIOI 
-~ 4 ,,-~-"-5 ----fil_] X3 

2 62 X3 

,,---...._-'C----@D X3 
_.., ______ ..._-I 

U4 
6 470 1 

--~-s.2v 

,__~------{E] X3 

Ul 1 t D 

DISTR CODE: 

CLOCKS 

BANK C 1 l CLOCKS 

-·~ ____ ·_s_.2_v ___ 7~ ~st xo.s BANKC3lCLOCKS 
7 470 ~MCI0~015 

3 
52 XO. 5 

IC 
MCIOIOI 5 --{filH 

L.-<)-=.---131 H 
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Lil 6 
7 470 

Ul I 
8 470 

I 

I 

-5. 2V 

-s.2v 

1 D 
NCIOI 01 

4-ICC7-rcl X3-ACCl ~gl0173Jr ~=:~:~=~~; ~~~~IC~~ -- __ -- =-----t--_______ __!__Q_IO -V 
S-IHC7-7Gl ECLXl-8 ---=------++-----:__~-----~----~~::-~j:IJ~'J g;~ 03~ 4C 

20 
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7 470 I 

-5.2V 

~=:~:~=~~::;~~=~~"-'~._.,~._.:;,__:.,_~-------------~~----++----====='Ii; g~~ 02'1--'l'--'S'-------+---~MSCl001 176 g 

·------------++------===:<is4 6!~ 01 2 12 OS 
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3
_
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SD I MCl Ol 7J 7 
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5 
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MC,'__:11 76 g 
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---ii" 021 02f-!--"------
--'-tD2D 

_-2. 01 01~ 
--f Dll 01?- ~ DS 05 f-!--"------

,--- -- -

--i DID 

6 
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7 
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--~O 26X1-5 
14 

2S XI 5 
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-~X3 
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12 030 
-----'l-=.J3 021 
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DO 
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U7 
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470 
ti 

04 

-5- 2v -s.2v 
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QI~ 

as is i--------___j ,-------
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U4 
470 

-5. 2V 
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·--~x1.s 
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H 

G 

D 

c 

00 

r--
01 

r--
02 

r--
03 

r--
04 

r--
B OS 

r--
06 

r--
07 

r--
08 

r--
09 

r--
01 D 

r--
011 

DI 2 

r--
DI 3 

A r--
01 4 

r--
015 
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X3.H 
FROM 
l/O 
BOARDS 

JO JI 

xxoo XX20 

SET SET 
CHANNEL CHANNEL 
CAJ CBJ 

HPHASE HPHASE 

x x 

A-• _ ___,r-:::-1>-----
LJUST -

B__J~ASE I~ ------- - -L:u~ 

a~--- _....., 
~~-----

FRAME-A------1 

FRAME-8 .,___::____ 

FRAME-C ---o-+-+--1 
FRAME-D----·-o---t--t-1~-i 

J2 J3 J4 

XX40 XX60 xxao 

SELECT X3.H 
FOR COMBINE-A 
0-l/OAol-l/OB 
2- l /DC· 3- l /DO 

SELECT X3. H 
FOR COMB!NE-B 

SELECT X3. H 
FOR I /DA 
0-SELF 

SET SET I-COMBINE-A 
CHANNEL CHANNEL 2-COMB!NE-B 
ICJ (Q) 

HPHASE HP HASE 
SELECT X3.H 
FOR l /08 

SELECT X3.H 
FOR I /DC 

SELECT XJ. H 
FOR l !OD 

x x x 

MCHBUS~ 

J5 J6 J7 

XXAO xx co XXEO 

SELECT FOR 
BANK (Q) SEL GOO SELECT 

FRAME FOR 
SELECT FOR 
BANK ( 1) SEL GO I COMB !NE-A 

SELECT FOR 
BANK [2) SEL G02 SELECT 

FRAME FOR 
SELECT FOR 
BANKt3l SEL G03 COMB INE-B 

SELECT FOR 
fMNK!4) SEL G04 

SELECT FOR SEL GOS BANK (5) 
SPARE 

SELECT FOR 
BANK [6J SEL G06 

SELECT FOR 
BANK [7J SEL C07 

SEL GOB 

I----
SEL G09 

SPARE 1-----i 
FEL GOI 0 

~EL GOl I 
x 

FEL GOl 2 
f------1 
~EL GOl 3 

x /-----i 
~EL GOl 4 

I----
PEL GDI 5 

l_ 

GENERATE 
CLOCKS AND TI HING 
COMBINE-A 

L __ ~ 
f 

i ,---------] I IH GENERATE ! ) 
SELECT CLOCKS ANO Tl Ml NG r----
XJ. H COMBlNE-8 

I I I ' 
~----1 L_ ____ _ 

,- j 

L __ BOARD SET-UP 

---o 

X3. H 
TO 
l/O 
BOARDS 

f------------- ____ ,,_ ----------- -

I 

~-B-- -BANK <OJ CLOCKS 

I . B •"'""""""' 
I ---1 

._BANK (3) CLOCl<S 

--- ~BANK C4l CLOCKS 

3 

I " 1•nm 

,--------, 
L-------_J 

GENERAL 
.... OUTPUT 

CUSER PROGRAMMABLE) 

DI STR CODE: 
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1465111-01 CLOCK PWAJ AllJ PAL REV. -

1 lREF 
QTY REQD PER DASH NUMBER 

ITEM PART NUMBER DESCRIPTION DES.IG NO. 
-01 

1 

2 

3 1464530 SCHEMATIC A 

4 

5 1409670-CA LABEL, EXTRACTOR ARM 1 

6 1409976-AA INSULATO~, STIFFENER 1 

7 1409976··AB ltjSULATOR, ST I FFEMER 1 

8 1409997-AA STIFFENER, PWB 1 

9 1409997-AB STIFFENER, PWB 1 

10 

REF: 000-010 
11 1464663-01 PROM ASSY DM82S100 6N R s__,_u 11 

REF: 000-004 
12 1464666-01 MC10139 88 E 2 

• REF: 000-038 2> + 13 1465113-01 DM87S181 8J 12T 2 
REF: 000-038 ~. 14 1465114-01 DM87S181 8K 12S 2 

REF: 000-038 L2 15 1465115-01 DM87S181 8L_,_ 12R 2 
REF: 000-010 

16 1464678-01 DM82S100 8N ~S 2 
REF: 000-010 

17 1464681-01 DM82S100 ...9._U R 2 
REF: 000-038 1 18 1465116-01 DM87S181 1 OJ 11 K .2.. 

REF: 000-038 y 19 1465117-01 PROM ASSY DM87S181 lJIB. 1 l__L .2.. 

20 

21 

22 064-6_2.2 CAPACITOR CER ·~ 0 Jll. .. JJ.F ..5fJ..V + ...2.U.l C49-56 8 
C2-48,57-75, 

23 064-653 CAPACITOR, CER., O.luF, 50V, ±20% 77-127 117 

24 

25 037-965 CAPACITOR, TANT., 120uF, lOV, ± 20% Cl, 76 2 

26 

27 

28 000-152 INTEGRATED CIRCUIT, t1C 10125 9D,E 2 

29 000-153 MC10104 6H 1 

30 001-076 MC10174 3L,M,4L ~ 6K,6L 6 

l 
3C,E,N,P,R,S,T, 

31 001-077 MC 10176 3U 4A C....1..E N P 26 

l 4R,S,T,U,5A,C,E,6B, r 6E 7B E....1..8C_._F 3: r lB,C,D,E,F,L,M, 
I 

..12 002-0.....2_0 MC10101 2B,C,D,E,F,3B, 19 -, bC,D,G,]C,D,G ~ 
l OJ 33 002-329 l 74F163 8 G, H , '.j\.i, ILL, M, 

l 12N 6 lJ1 
l -311 002-992 j 74LS491 101-!...._11 j 2 -

3G, H, J, K, l1G, H, J, 
35 587-550 I tHEGRATED CI RCU_l T t.1.C..l...QJ... K 5G H ....... J ....... K 8A D 14 -. 
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i 
I Ampe Corporetion 1coDE 1DENT NOI LIST 

AMPEX ~ crrv. CALJFORNA l 92739 OF MATERIALS ILM-14135LU 
2 OF _1 

ITEM PART NUMBER NO. 

36 SB9-Sl2 

37 SB9-B23 

3B SB9-B24 

39 SB9-920 

40 S90- 326 

41 s90-330 

42 S90-S64 

43 S90-SB4 

44 s90-sB6 

1i.5- ..5..9_0-935 

46 290-__9_40 

47 s 0 o-__9_47 

4B 

49 

so 

Sl 039-17B 

DESCRIPTION 

INTEGRATED CIRCUIT, MClOl 73 

74LS13B 

74LS1 S3 

I MC10231 

MClOl 31 

MC101 l S 

10124DCQR 

74LS244 

74LS374 

_L4FOO 

74F74 

INTEGRATED CIRCUIT_,_ 74F374 

NETWORK RESISTOR 150 OHMS 

REF 
joESIGj 

30, F ;i/B, D, F, SB, 
SD ,F 

2U 

1 lG,H 

2G,H,J,K,SL,M 

2L,M 

1 G,J 

2N,P,R,S,T,6A,F, 
.J.j>. F 

lP,T U 
lN,R,S, lOL,M, 1 lP, 
R 

12H 
SN,P ,R, S, T ,U,6M, 
7M....._11E f, 12J....._K 
7J,K,L,BR,S,T,U, 
11 S T_,_U 

Ul 1Ll_ 1!.2_ 

~~~~-+-~­ - -·-·-

-23 039-20B 

S4 039-264 

SS 039-329 

~ S6 039-37B 

S7 039-392 

SB 

S9 143-9B1 

60 

61 

62 173-024 

63 

64 471-060 

6S 

66 493-oos 

67 

6B 530-477 

69 

70 SB2-2BO 

71 SB2-2Bl 

72 sB2- 330 

73 sB2-331 

74 sB2-333 

75 SB2-416 

76 

Ampex 1809633-01 

NETWORK RESISTOR B2 OHMS U2 42 44 

NETWORK, RESISTOR, 4. 7K OHMS US7 
u3-29,32-34, 

NETWORK, RESISTOR, 470 OHMS 3B-41 ,46-S6 

NET\<l>RK, RESISTOR, 47 OHMS u30,31,36,37 

NETWORK, RESISTOR, 100 OHMS U3S 

JACK, P.C., TIP A & B OF Jl-14 

TERMINAL, TURRET GND 

SCREW, PAN HD., XREC, #4-40 K .2SO LG 

NUT, HEX, NYLON LOCK, #4-40 

ENCLOSURE, PART, CARD 

l.C., MTG. HOW., 24 PIN 

1.C., MTG. HOW., 2B PIN 

1.C., MTG. HOW. 14 PIN 

I .C., MTG. HOW., 16 PIN 

I • C. , MTG. HOW. , 20 PIN 

l.C., MTG. HOW. 24 PIN 

REF:1fJ,K,L, lOJ,K, llK,L, 
12R,S,T 

REF :6N, R, S ,U,BN, 9R, S ,U 

REF:5N,P,R,S,T ,U,6M, 7M, 
llE F 12H....._J K 

REF: 1 B,C ,D,E,F ,G,J ,L,M, 
2B,C,D,E,F,G,H J,K, 

2L,M,N ,P ,R ,S, T ,U,3B,C ,D,E ,F ,G, 
3H J K L_,M N_,_P_,_R S....._T....._U 4A....._B C_,_ 
40 ,E, F ,G,H,J, K, L,M,N ,P ,R, S, T ,U, 
5A,B,C,D,E F,G,H,J,K,L M,6A,B, 
6C ,D,E ,F ,G,H,K,L, 7A,B ,C ,D,E, F, 
7G BA B_,_C,D_,_E F G H 90 E_,_G llG 
H, 12L,M,N 

Kt:~ :lN,P,R,S,T ,U, 7J,K,L,!rR,S,T, 
Bu, 10L,M, 11P,R,S,T ,u 

REF:lOH llJ 

QTY REQD PER DASH NUMBER 

-01 

B 

1 

2 

6 

2 

2 

9 

3 

7 

1 

12 

10 

-1 

_1 

1 

4S 

4 

1 

2B 

4 

6 

6 

2 

10 

B 

13 

106 

20 

2 

I+ 

r 
3: 

I 

-
~ 
CJ) 
(J1 

-

5-163 



_i 
AMPEX l~~IoD92Jl9NoI LIST OF MATERIALS 1LM-1405U) 

3 OF 3 l~ 
QTY REQD PER DASH NUMBER 

ITEM 
PART NUMBER DESCRIPTION 

REF 
NO. DESIG 

-01 

77 

78 

79 602-044 SHORT I NG PLUG, RED Jl-14 14 

~ r--

NOTES: 

_le::> STATIC SENSITIVE DEVICE, SPECIAL HANDLING 

REQUIRED PER AMPEX STD HEl-1. r 
3: 

I -
~ 
CJ) 
l]1 
--

'-164 Ampex 1809633-01 



Assembly No. 146.5111-01-. Clock PWA, All, PAL 

Ampex 1809633-01 5-165 



1464488-01 COMPUTER PWA1 A27 REV. -

ITEM I ~'fq 
QTY REQD PER DASH NUMBER 

PART NUMBER DESCRIPTION 
NO. ESI 

-01 

1 1464489 PRINTED WIRING BOARD -01 

2 

3 1464490 SCHEMATIC (-) 

4 

5 1409670-CB LABEL, EXTRACTOR ARM 1 

6 1409976-AA INSULATOR, STIFFENER 1 

7 1409976-AB INSULATOR, STIFFENER 1 

8 1409997-AA STIFFENER, PWB 1 

9 1409997-AB STIFFENER, PWB 1 

10 

11 

12 1464566-01 PROM ASSY ooo-of o 
REF: 82S100 3T 1 

• 13 1464567-01 • • REF: 002-117 ~ 4M 1 ._ 
D2_1_128-25_ 

14 1464568-01 • ~ 4P 1 

lS 1464569-01 • ,, SM 1 

16 146S088-01 REF: 002-117 .S> SP 1 D27128-2S 

17 146S089-01 000-010 6E 1 • ,, REF: 82SJOO 

18 146S090-0l PROM ASSY 000-010 
REF: 82S100 6G I 

19 

20 

21 064-314 CAPACITOR, CER., 1 .OuF, 50V' ±20% c98 1 

22 064-653 CAPACITOR, CER., 0. luF, sov' ±20% 
c2--g-,n,--rg--~, 34-

72 43,50,51,S3-S7' 
59-68,70-97,99 

23 064-667 CAPACITOR, CER., 68pF, lOOV, ±5% Tl0-13, 15-1-S-,Z-b- 20 29,30-33,46-49 

24 

2S 

26 037-892 CAPACITOR, TANT., 47uF, 20V, ±20% C4S,58 2 

27 037-965 CAPACITOR, TANT., 120uF, lOV, ±20% Cl ,44 2 

28 

29 S81-567 DIODE, LED, RED DSl-24 24 

30 

31 r 
3: 

32 000-044 INTEGRATED CIRCUIT, WD1510-0l I:;>7A,9A 2 I 

-
33 000-047 • • AM9Sl9-1 _92M,P 2 ~ 

34 
CJ) 

000-133 74S373 6K,R 2 ~ 
3S 000-138 t t 74LS19S 3P,R 2 ~ 

000-148 [J:> 7S,8H 
CD 

36 INTEGRATED CIRCUIT, AM2966PCB 2 CD 

.5-166 Ampex 18096.3.3-01 



_i 
TCODE IDENT N01 

AMPEX I~~~ 92739 LIST OF MATERIALS JLM- 1464488 
SHEET 2 OF 3 1~ 

QTY REQD PER DASH NUMBER 
ITEM PART NUMBER DESCRIPTION ~~§fG NO. 

-OJ 

37 001-042 INTEGRATED CIRCUIT, DS3692 20,E,G,30,E 5 

38 OOJ-054 • • 74LS21 2L 1 

39 001-061 DS1489 2J J 

4o 001-953 DS1488 J J J 

4J OOJ-977 MC68B50 ~ 3Hi, J 2 

42 002-9J 7 AM8253-5 ~ 2S 1 

43 002-955 X28J6AD-45 ~ 6T 1 

44 589-369 74LSJ 56 2C, 3C 2 

45 589-8 J 4 74LS04 2K J 

46 589-815 74LS08 3S J 

47 589-8J6 74LSJO 3N J 

48 589-820 74LS74 70,J,80 3 

49 589-823 74LS1 38 JM,N,P,T ,2U,3F,L, 
9 4H,6J 

50 589-824 
! 

74LSJ 53 9G,H 2 

51 589-825 
I 

74LSJ 57 3G,6S, 7R 3 

52 589-837 74SOO 7H J 

53 589-838 74S04 7F J 

54 589-930 l 74LS27 6A 1 

55 589-93J 74LS30 3M 1 

56 589-933 74LSJ6J 8F ,9F 2 ... 57 590-193 ' 9637A 
JCA, JCB, JEA, lEB, 

5 ~ JG 

58 590- 328 74LS32 2T ,7G,8G,9D 4 

59 590-335 74LS273 4E, 5E 2 

60 590-496 74LS15J JA,B 2 

6J 590-565 74LS373 60 1 

62 590-584 74LS244 4C, 5B ,C 3 

63 590-586 74LS374 3B ,40 ,50, 7T ,U 5 

64 590-725 NE555 BT J 

65 590-847 74LS245 JR;S,6L,P,7L,P 6 

66 590-866 Z8002A 3> 7M 1 

67 590-868 745244 JU, 7K 2 

68 590-932 
• _t CDPJ854ACD 76 ,9B 2 

69 590-989 INTEGRATED CIRCUIT, TMS4J64-J5 J> BJ,K,L,M,N,P,R,S, 
9J,K,L,M,N,P,R,S 

16 

70 595-016 OSUILLATOR, HS-JOOP, 4.9J52 MHz 7E J 

71 570-630 PWR CONVERTER, PM67J JK J 

72 

j3 066-668 RESISTOR, C. F., 4. 7K OHMS, J /4W, 5% Rl ,2,6 3 

74 066-673 RESISTOR, C .F., JM OHMS, J /4W, 5% R3 ,5 2 

75 066-818 RESISTOR, C. F., 470 OHMS, J/4W, 5% R4 J 

76 r 
77 039-027 RESISTOR, NETWORK, 470 

3: 
OHMS 3A J I 

78 039-163 • ~ 470 
-~ UJ 2, J 5 2 ~ 

79 039-104 4. 7K U5,6,8,9,J1,J6,J7 
(J) 

7 ~ 
80 039-241 • • 4. 7K • UJ ,3 2 ~ 

81 039-264 RESISTOR, NETWORK, 4. 7K OHMS Ul 3, 14 
CX> 

2 CD 

Ampex 1809633-01 .5-l 67 /.5-168 





+ 
. lCODE IDENT N01 

AMPEX I~~-~ 92739 LIST OF MATERIALS }LM- 14644-SS 
SHEET 3 OF 3 i~ 

QTY REQD PER DASH NUMBER 
ITEM 

PART NUMBER DESCRIPTION 
REF 

NO. DESIG 
-01 

82 039-294 RESISTOR, NETWORK, 1 K OHMS U2 1 

83 039-388 RESISTOR, NETWORK, 180 OHMS U4, 7, 10 3 

84 

85 

86 

87 119-492 SW ITCH, ROCKER, 8 POS. 4B ,5A 2 

88 119-855 SWITCH, PUSH BUTTON, SPOT Sl 1 

89 

90 143-981 JACK, P.C., TIP 
REF ;n-A,lf,T;JFA, B,C; 

J3-A,B ,C 9 

91 

92 173-024 TERMINAL, TURRET GND 4 

93 

94 471-060 SCREW, PAN HD., XREC, #4-40 X .250 LG 6 

95 

96 493-005 NUT, HEX, NYLON, LOCK, #4-40 6 

97 530-477 ENCLOSURE PART, CARD, INSERTER/EXTRACTOR 2 

98 

99 

100 

101 582-280 I .C., MTG. HDW., 24 PIN REF:2S,3H,J,6T 4 _. 102 582-281 .. • ~ 28 PIN REF·2M,P ,3T ,4M,P, S, T ,5M, 
;5P S,T,6E G 7A,9A 15 i.. 

103 582-282 40 PIN REF:7B,M,9B 3 

104 582-329 8 PIN REF:~~A, lCB, lEA, lEB, lG, 6 

105 582-330 14 PIN REF· 1 J ,2J,K,L, T ,3M,N, S,6A, 
70,F,G H J 80 G,2D 17 

106 582-331 16 PIN 
REF· 1A,B,M,N,P,T,2C,D,E, 

"2~ U, 3C ,D,E ,F ,G ,L ,P ,R, 
43 

4H;b°J, S, 7R,BF ,J ,K,L,M,N, P, R, S, 
9F ,G,H, J,K,L,M,N ,P ,R, S 

107 582-333 20 PIN REF. 1R,S,U,3B ;zlc, D, E, 5B, 
. 5C, D,E ,6D,K,L,P ,R, 23 

~ ~ 
7K,L,P,S,T,U,8H • 

108 582-364 I .C., MTG. HDW., 64 PIN REF: 5F 1 

109 

110 

111 

112 

113 602-044 SHORT I NG PLUG, RED Jl ,2' 3 3 

NOTES: r 

~ STAT IC SENS IT I VE, SPECIAL HANDLING 3: 
RE...Q..UIRED PER AMPEX STD HEl-1. 

I 

-
.t::. 
(j) 

~ 
~ 
CD 
0) 
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8 I 7 I 6 I 5 ' REFERENCE DESIGNATIONS 
J.C. LIST 

NOTE' UNLESS OTHERWISE SPECIFIED: 
LAST USED NOT USED 

H 1. RESISTANCE VALUES ARE IN OHMS.114W.5X. C99 C52.C69 POWER Pl NS 
REFERENCE AMPEX VENDOR GND 

2. CAPACITANCE VALUES ARE IN MICRDFARADS. DS24 DESIGNATION PIN PIN PIN 
+5 -5 +12 

8> ~!~~~ { N~E~~~~: ~~D D~~~c;H~~~c~~~ HE1-1. 
J3 

P3 

[3> SEE SHEET 7 FOR +12V. RS f---.7A.9A 12'. 000-044 WD1510-CJ1 1 16 

SI 2M. P 12'. 000-047 AM9519-I 14 28 
--1 

U17 6D 590-565 74LS3n 10 20 

t----~~-:Jl .. 000-1 33 74S373 10 20 

JP, R 000-1 38 74LS195 8 16 

~,G,JO.E 001-042 OS3692 S, 8 I 

f-----2L 001-054 74LS21 7 14 

G 2J 001-061 DS1 489 7 14 

t----IJ 001-953 DS1 488 7 14 

r---~H.J J2 001-977 NC68850 1 12 

r---.-.?§ __ J2 002-91 r AM8253-S 12 24 

51 ~ 002-955 X2816A0-45 12 24 

t---.?-C.JC 589-369 74LS156 8 16 

--1 2K 589-81 4 74LS04 7 14 

JS 589-815 74LS08 7 14 

JN 589-81 6 74LSI 0 7 14 

r-----LD, J. 8D 589-820 74LS74 7 14 

~-2U,JF.L.4H,6J 589-823 74LS138 8 16 

9G. H 589-824 74LS153 8 16 
F lG.65.7R 589-825 74LS157 8 16 

t----7H 589-837 74500 7 14 

7F 589-838 74804 7 14 

6A 589-930 74LS27 7 14 

JM 589-931 74LS30 7 14 

--1 BF, 9F 589-933 74LS161 8 16 

~_,_l!_A_,_!_~B. 1 G 590-1 93 9637A 4 I 

f--------J§_.6H_ JB 000-1 48 AN2966PCB 10 20 

~Q,_8_G.9D 590-328 74LS32 7 14 

E 

..i 

.,.~§ Tei +5V 

f---41 Tc2-c9. c1 4, c19-c2s. 

D H :r120 C34- 43. CSO, C51 , C53-57, C59-68. I C70-88. C90-96. C99 
H -:::: 0.1 

H -:::: 
~ 

TP 
G~D 

GND~r---1 
- f-4~ 

t-4~ 
~~ 
r*r---1 
.....g~ 
~~ 
,._gr---1 
~I--< 

c 98f----< 

@.:f----< 
~I--< 
~]-.. 
~f----< 
r)..g_f----< g1--< 
~I--< 
~f----< 

- ~ 
~I--< 
~f----< 
~f----< 
~I--< 

-::':::-

B -s.2v~ 1 -S. 2V 

1 00 C44 
120 ::E 

-:::: 

-
A 

Ampex 1809633-01 

4 l 

REFERENCE 
DESIGNATION 

-12 

4E. SE 

1A.B 

4C. 58, C 

38. 40. so. 7T. u 

8T 

1R.S,6L.P.7L.P 

7M 15 
I U. 7K 

78. 98 

1 SJ.K.L. M. N.P.R. SQ 

9J.K.L.M.N.P.R.S 

SF 1::j 
7E 

1 K Q 
3T 

SE 

6G 

4N 3:>1 

SM 2.. 
45 2 
SS 1::: 

RES I STDR NETWORK 

3A 

U12 .15 

us.s.0.9.11.15.17 

Ul. 3 

Ut 3 .14 

U2 

U4. 7. I 0 

RES NET-
.s.EARE 

Ul 2K 

+SV~ LS04 

~ 
U2 

2K 
+51J~ L504 

~ U3 

+SV~ 2K 
LS04 

~ U10 

~ 2K 

~ LS04 

~ U12 

+SV~ 2L 

+SV 

~ UI 4 
14· 7K 2 

0 
9 

3 

U1 S 3N 

+SV~ ~ 1 
+5V 

UI 6 
35 14· TK S 

6 ~ 
+5V 

UI 7 
SA 

14. 7K 3 3 LS27 
4 3iY-5 

3 

J.C. LIST 

AMPEX VENDOR 
PIN PIN 

590-335 74LS273 

590-496 74LSI 51 

590-584 74LS244 

590-586 74LS374 

590-725 NE555 

590-847 74LS245 

001-991 Z8002A 

590-868 74S244 

590- 932 COP I 854ACO 

590-989 TMS4164-1 S 

003-068 ADSP. 1 01 6JO 

595-016 1!6300 

570-630 PM671 

1464566 825100 

1 465089 825100 

t 465090 825100 

1465097 27128 

1465098 271 28 

1465100 27128 

1465101 27128 

039-027 

039-163 

039-164 

039-241 

039-264 

039-294 

039- 388 

7H 

~ 
7G 

~ 
7G 

~ 2 

BG 

~ 
7J 4 L574 

2 D 
PR 

a s 

3 
CK 

a 
CLR 

1 

l c:-o6~t79°t7T J 

POWER PINS 
GND 
Pl N 

+5 -5 +12 

10 20 

8 16 

10 20 

10 20 

1 8 

10 20 

31 1 0 

10 20 

3 1 

16 8 

45.46.47 48.49 

7 14 

11.14 

14 28 

14 28 

14 28 

14 28 

14 28 

14 28 

14 28 

1464488 CONC 

-12 

2.23 

2 I DISTR CODE: s 1 

Schematic No. 1464490C 
Computer PWA, A2'1 

(Sheet 1 of 8) 

5-171/5-172 



8 7 

H 

SI 

~~ 
MANUAL 
RESET 

G 

S-IG VT 

E 
7-J E liiITT 

D 

c 

B 

A 

Ampex 1809633-01 

6 5 

+sv 

R3 RS 
JM JM .. I 7F 

NE555 4 504 

J R 0 L3 I 2 
2 

TRG ~ 
R4 I 6 470 1 CON THR 

C89 -b C97 -=- C98 ~F :r· I f~-I1 rt> s 

7M 
ZB002A 

II VT ADIS y RESIT ADl4 

+SV ADIJ 

UI 4 24 ADl2 

14.7K 4 ~ 
~ ADtl 

7 s 1iTISl!O AOIO 

8 7 
nlW AD9 

5 13 
jj[ ADB 

s 12 
iil1r AD7 

~ 
iiVT ADS 
mi ADS 

AD4 
ADJ 

+sv CPU AD2 
14 7F ADJ 

504 
7 8Ltr4 30 

ADO 
8/W 

~ N/S R/W 
7E liREQ 
H6300 os 
4. 9152MHZ 

STO 

-= ST! 
ST2 

23 liiITT 
ST> 

AS" 

~ 
~ 
~ 
~ 
~ 
~ 
~ 
~ 
~ 
~ 
~ 
~ 
~ 
~ 
~ 27 
25 
J6 
17 
21 
20 
19 
18 
29 

7F 

4 

SK 
SJ73 

S04 
SL 
LS245 

9 

7K 
5244 

~---~; ~ -<1-
~ y 
~y 
~y 
~y 

~~ 

7F 
504 

....+-+--~l""-13~ 

7G 
5 LSJ2 

8 
~ 

A rl-f­
A~ 
A~ 
A~ 
A~ 
A~ 
Af4-Ap_ 

~A 
~A 
~A 
~A 
~A 
~A 
~A 
~A 

SP 
LS245 

7H DIR G DD-s ____ ~} ~9 

3 r - ""UOfil79"l?i -, L _______ ..J 

RESET 

RESIT 

CPUCLK 

AO-Al 5 

CHA 

Cl:!!!. 
SWI CHER 
MN~ 

lMElf 
N .. Rj! 
N[.£ '1!:A 

DO-DI 5 

7H 

llCHSUS 

msrr 
ME MOR 

I~ 
DEVICES 

__!__ACK 
REFRESH 

ttRciFi 

[~o-3-+--------~ SG 
I 4S5090 

~IO DI 
18 

~II D2
17 

~12 03 IS 

~13 D4
15 

A4 5 14 OS 13 
AS 4 IS 06 12 

~~ ; 16 ~~ : ~ 
AB 27 17 

A9 26 :: 
AID 25 ltO 
Al I 24 Ill 
Al2 23 

112 
AtJ 22 

113 
Al4 21 II 4 
AtS 20 Its 

DS 

'OS 

R/W 

Bill 

iilfEii 

MREQ 

liSiiRTrr 

7G 

~rJ~---------------------------------~=-=~ mm 
19.2 KHZ 

614.4 KHZ 

I .2288 MHZ 

z. 4576 MHZ 

2 

4-88 

5-7F 

3-8E 

J-8B 

4-80 
4-8C 
7-BE 
7-88 
S-BC 
6-BF 
6-BF 

3-8G (J-1 CJ 

5-7H 

5-7F 
5-7F 
5-7F 
S-88 
S-7F 
5-7F 
7-88 

4-80 

3-88 

3-88 

3-88 

3-8E 

7-88 

4-BD 16-8FJ 

4-BC !6-8Fl 

7-BD 

7-8D 

4-88 

4-BA 

DI STR CODE: 5 
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8 

H 

G 

F 

E 

B 

A 

Ampex 1809633-01 

., 
c "' c 

6 5 

0 

~ ~ ~ ~ ~ ~ 
L C r c r r r r 

2-28 (6-881 -'-M:..::RE::.::D1--_+..-------------------··-

'--------''-=-!~~·:·::· .. 
2-2G (7-881 -"C'-'PU::.::C.:.:LK.:__--4-------1'--'11-I:> QB 

CLR 

1 3 

+5V 

~~1sJ1 
-==----1>-1-------------1----"-2 IA S 

~----------+--~3 18 
~~----jl-+-f-~----------1----"-~ 2A 

V'c"-c-------------+--~11 28 

10 3 A 
1.-~---------+--~14 39 

L--'-~-----------+---'-'-'3 :~ 

15 

~~29ss c~m 
!Al 1Y1~ ~ 1 A2 1 Y2 >-'1-=-6---L-J ~: ~~ 1 y fL---_, 

~:~~ :;~~ +tsv ~:~~ 8~ 
~8 ~~~~ ~:~tr=_ tit~~~ Af-'-i--

~ ~;~~ ;:~~L'--R-A_S....____, ;::IT;~; 2y~ 

l y ~ ... -------~~-3_2 _ -P' 9 

-qs 
'----------41---1 

2Y 7 75 
AM2966 

9 c!.L __ _l,I__ L--l----"'WRc_:l-'-TE:oc·c::D=-:DD'-+--l-1--*--"-6 l CO JY · ·-------1 l_==.I1A1 IY1~ 

4Y ·"- ~ :z; ::;ttt=It r--i !Cl 
l B 1A4 IY4~ =J :~; 

,----g. 2A1 2Y1 ~ ~ 2CO 
~2A2 2Y2~ ~2Cl 

9G 
LSI 53 

BG ':h ~---------
A~-::: 

7P 
LS245 

RDO 2 A 
RD! 3 A 
RD2 4 A 
RD3 5 A 
RD4 6 A 
RDS 7 A 
RD6 B A 
RD7 9 A 

DIR G 

l 19 
7L 
LS245 

t ~~: ~ A 

~ ~~: ~ ; ~ 
~A 
~A 
~A 
~~ 

DIR G 

I 19 

rn,5~ 1 

V'cA~l2~----------~2 IA S 

~2A3 2Y3~ ~2C2 
,.!.!'.. 2A4 2Y4~ ~ 2C3 2Y 

9 

-p19 1J1s 
GJY-·--------------!-__J 

BG 
LS32 

2-2G (5-7Hl 

2-2C (5-7Fl 

2-28 

2-2C (5-7Hl 

5-28 

AO-A 15 

R/W 

8/11 

TIS 

V'cz~~,,....-----------~~ 18 
L-A-3--------------'-'6 2A 

Al 0 11 28 
V'cA~2~-----------'-'-j10 3A 

A9 1 4 
38 

Al 13 :~ 

lY 4 

2Y !.._~-------

JY 9. ··----------

4Y 12···--·--------

1--"A.::_O __________________ _ 

RAMSEL -='-""""----*---------------------

2 DISTR CODE: S 

DO Dl 5 3-8G(4-1Hl 

B~ 
B~ 
B~ 
B~ 
B~ 
B~ 
8~ 
8~ 

8~ 
B~ 

:ttt:Qtt 
B~ 
B~ 
8~ 
B~ 
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G 
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E 

D 

c 

B 

A 
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8 6 5 4 DISTR CODE: S 

4-1 HCS-7GI .,::D:::,O;,.::D:.:,l~S ------------------------.-----------------------------------------------------------------------'D;.oO...;-D-.1.._S 4-8H CS-2A) 
+SV 

us 
4. 7K 

r r----: s 

, L __ J2 

U4 
1BO 

7 .. ----;e 

1 ~---J2 

us 
4. 7K 

B ,----; 7 
s, ,s 1 

-
CPPO 3Sl-------<H--l-l----++-l-+-----":'-j~J 3 SIO()_, 

60 
LS373 

.._.oo ____ ~3 0 0 ~2----------------~u~o~ 

..._,,.0~1 ___ -=<4 0 0 ~s----------------~u~1__, 
t-:-~2~3---~~ D a~:----------------~~~~--1 
r-=-0=-•---~1~3° 0 ~1~2------------------..,u~.--a 

os 14 ° 0 1 s us 
""=05~--~1~7 ° 0 ~1~6------------------,u~5--a 

r--=-0_7 ___ ~1~8~ ~~1~9 ________________ U_7_,,, 

+SV 

7B 
CDPI 8S4 

CPPO[]fil- ~ 
lCA 

CPPI 42'----------+-!----+-f--<l>--------'-:j~ 
CPPI 41,-- v. 

.A OE 

~---t~~~~~-'J1~ 
,.._,,U=-7 ---+-=3~3 TD7 
r-U6~--+-3"-<2 TDS 
.--u_s ---+-~3.,....1 105 
,.._,,u,;-4 ---+-=3~0 104 

EPE~ 
WL51~ 
WL52~ 
CRL~ 

1CA 

CPP2 4S' --------l----+,.__ ____ __:::'<l~J9637A 3 Sl2 

CPP2 4S,-- v. 
lCB 

CPP3 491------------+-------':..q~ 
CPP3 S2 ~ 

lCB 

CPP4 S3f----------<-----------"~'-j~J9637A 2 Sl4 

CPP4[li} ~I 
lEB 

6Sl---------+-i----f--.------~:~j9637A 3 SIS 

CPPS S8 v. I 
1E8 

CPP6 721-------H+---H-~-----'-~J~ 
CPPG 71 ~I 

IEA 

CPP7 761--------f-+-t-f----l-+-+-----~:~<l 9637A 3 Sl7 
CPP7 7S 

+SV IEA 
us 
4.7K 

1:-----:2 
U7 
180 

1~----:2 

3 ,4 

SUAA.'S 

US !:1637 A 
4. 7K 

2 :-----;I 

s: ,s J 
0: ,7 J 

2-2c<s-ss> _o_s _________________ -------~ 

2-2G C7-8BI CHA 

2
_

2
B DSWRilE 

2- 2B OSREAO 

l 
1 90 

s LS32 

90 

,.._,,u,,_3 ---+-=2~9 TD3 
.,_U_2 ---+--2~8 102 

Ul 27 TOI 
r--'-uo"'----+-"'2~s roo 

6A ~THI![ 
LS27 11 ~TSRE 

~~1s10-01 8 f1-9.;..:10'------~L l_ :~ ~~ 
r-=-o,,_e ----=27-13 PAO PBS 24 L 1 s OE 
r--=-0_7 ---~2~1 PA7 PB7>"2~2-------------------<t----t---S,.;R07 
.-0~6 ----1~9 PA6 PBS 20 6 

RDS 
~O~S ---~1 o.-i7 PAS PBS l B 7 RDS 

r--=-~~~ ---~:-'""'~ PM PB4 : ~ : RD4 

~~~;;::~ =======1~~ ~~~ ~=~ ~ 1 : ~ :~~ 
r-=-o=-o-----7-16 ~~~ ~=~ 7 12 ROI 

~+-----~3 CSA CSB~ 19 ~~O 

rl MR 

5~~ s 
MOOE~

2 

SBS 
6 

CHA 

so 1 ~2'=0--+-' 
soo r=2'=s __ +--, 

THRE~ 

R~ 
T~ 

.-------4iMR D!R~2S IS DAR 

r----11EMPTY ITS 
4 ~4 

RRil 
~------< 

+sv 

98 
2 D PS a 5 

- ~~7~74+s: 
CDPI 8S4 

v 

3 as 
CLR 

1 

,._,,.u 7,.-+-t--+--=-3 3,... TD7 
~U6=-+-+--+-='32°"' TOG 
~us=-+-+--+-='3 =-1' res 
,._u•,.-+-+--+--3o_.. r D4 
,_,.u3,.-+-t--t--o-29,.; T 03 
~U2=-+-+--t--728=-I !02 
r--=-U 1-+-+--+-=-27'-" TO 1 
~uo-+-+--+--26""' roo 

6A .--t-¥., TilR[ 
LS

27 
1 ~T5RE 

:~1510-0I 12 tt-=,~3,-+-------,1 L :~ ~~ 
,___oe~+---t-~23-; PAS PBB 24 l 1 5 OE 
~D7,..._+---+----=-2 ~1 PAT PB7 t"'2'72----------+----------+-+-t--5::--IR07 
~DS,__+---+---7c19=-1 PA6 PB6 ZO 6 RD6 
l"-"-D5~t---+--17'--<PA5 PBS IS T ROS 

r-6~-+---t--1 4-. PA4 PB4 
15 

: R04 

~02;--+---+---"": ~"" PA3 PB3 : ~ IO RD3 
~O"""I -+---t--,8=-iPA2 P82 g l l RD2 

,._oo_+---t-~6="'~~~ PB1 7 12 RDl 

...-+--+-t---:-13 = ;: 27 19 ~~o 
~MR D!R~2S ':DAR 

DO 
DI 
02 

r+-----.3i EMPTY ITS 4 J::Itj RRil 

J 0 
4 D 

38 
LSJ74 

EPE~ 
WLSI~ 
WLS2~ 
CRL~ 

s~~ s 
MODE~

2 

SBS 6 

CHB 

SDI~ 
500~ 
THRE~ 

R~ 
T~ 

2-2F <7-BB> CHS I p ~J LS32 >-3---+--~ 
03 
O• 
05 
06 

13 D 
14 D 
17 D 

18 ~ 

----=-t>~ ~ ~MR 

S- 7A FIFOB EMPTY 

S- 7A FIFOA EMPTY 

2
_

2
H RESET 

S-2H Cl'PREG 

2
_

2
A 1 -2288 MHZ 

2_2A<G- 8DI 2-4S76 MHZ 

13 

12J A 
90 
LS32 

07 

* 40 
L5374 

~07 
~06 
~OS 
~04 
~03 
~02 
~DI 
~DO 

IA 
LSI 51 

I B 
LS1 51 

Ar-+!:----
8~ 
c 9 

~ +SV 

CHBl 6' '11 ";,.;/ 
CHB2 J' '.v-'14 1 OS4 ~ 

20 
3692 9 

~ 

CHAIMT 
6

_
86 

CHBI NT 
6

_
86 

~07 
~OS 
~OS 
~04 
~'.-03 
~02 
~~DI 
~DO 

'"~ ''-;;:J~:· l 1 ~ ~ 
SOD 7 

~eel o"---<._----------j40 CPPO 

2_Jl I 39 CPPO 
Cl3 

6j'Z 

20*" l 3692 16 

l..-'-T=-01'-----------"-13 lS 

L-"5=01_._ ________ --td-~: .;L1 4 J :: 
~z ~g92 9 ~ill'.,--~ 

CPP1 

CPP1 

~~1J~F ~ ~12 

_rr! I G~~LSl s;~~ ~.--s~oz--+-~--~' ~.;:::?"":JtF'~~'-1-.... _-_-_-_-_-_-_-_-_-_-_-C~l-B-_-_-_-_----i--l :~ ~::: 
~:i !G 2Y2~ ~61'~,!i;-·P;F ~- B 2Y3~ ~-Hiii'---~ 
~'.1c IYO~ l I L-'-s 2c 1y1~ ~g 

IY2~ T03 3 
IYJ~ l.--'-=-----------7-1 lS Sl 

~ 503 C
26 

ldlJ2_14 J S4 

- 6j'Z 
§~92 9 ~Hll\--~ 

CPPJ 

CPP3 

68:JPF _ 
1 
~ 17 

nl IG~~LSIS:YO~r--'-5=-04'-+~--°"7 ---~!._J7-'-F10::...11-----------i:: ~::: 
CHBO I; 2G 2Y1 ~ C29 

~ ~ ~~~~ ~Sj-Hj~-F----. 
~;·.' IC IYO~ 2Ekl\ l I L'~. 2C IYl ~ 3692 16 

:~~~ L--'-TO~S~----------<3 IS 70 CPPS 

+SV l'-"'50=-+5 ----t-a-=-i:
1

"'2'-"--l 4 --+-jJ 69 

U2 * 13 
I I K I 0 SDO C28 

9 SOI 6j'[ 
~ ~~~ ~1"1,--~ 

CPPS 

8 504 
6 sos 

,.. S 506 
3 SD7 

C30 

!!,, ::i 
r--=5=06'-+~-~--~'--<7 _,...:LoJ-~.:...~l'--.----------i~~::: 

CJJ 

"' l!-_r'ff 1 
'-'-"'----------d--o;~K"<::-'1-"-5--9--f781{11'8alcPP7 

2 2_14 '::::::'::::::' 
'-='--507 ___ 

1
~_ ~

32 
J 80 CPP7 

- Gjiz 
'--111\1---~ 
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B 

A 

Ampex 1809633-01 

6 3 

2-20 iiCFiliUS 

2U 
LSI 38 

t ~: ~ IA 

~~ 
~-1-+---;4-0 G2A 

.-.-----05-a G2B 
+SV~Gl 

2 

111 
LS13B 

IN 
LSI 38 

DISTR CODE: S 

Cl'i'REG 4-88 

S-2A (6-8Cl ..,o_o-... D_I 
5-.....,....------------t--------t---------+-------------.. ~A 

~B 
~c +-------t-11 G2A 

~A 
: AIO J I~ 

4 G2A 

Al 
A2 

1 A 

Rtii 3 c 
2-2C <7;~~~ _R_EG~S=EL'--l-----------+-t-------_,___,t---4ac2A 

2-2D l6-8El VI ACK Lfo ~~B 
2

_
20 

MEMORY 

2 B 

2
_

20 
REFRESH 

2-2D-'1 "'-'10'---l-----------+-t----~ 
2_2G RESET 

SE T 
LSJ74_1i 

DO 3 CLR 
lf,---tD 
~D r--:=-----s D 

04 13° tTs---if D 
~O 

t -2!. ~ 

I" 

4E r: 
LS374_6'. 

DB 3 CLR 
~D 
~D 
~D 

DI 2 lJ D 
~D 
~D 

-2!. ~ 

~---~}" 

CPO PAO 
PAI 
PA2 

CPI PAO 
PAl 
PA2 

CP2 PAO 
PAI 
PA2 

CP3 PAO 
PAI 
PA2 

4
_

8
B FIFOA EMPTY 

4-BB F!FOB EMPTY 

a 2 
a s 
a 6 

arf2---
a 1s 

DO 
01 
02 
03 
04 
05 

07 
08 
09 

DI 0 
011 
012 
DI 3 
DI 4 
DI s 

Al 5 

DATA{ l/D A15 CURRENT 

I N ST RUC T ION t---~'--t---0"""1 --+--'p ~"'~"-r---1 
1 0 CP2 
1 1 CP3 

01 ~ ~ 
02 16 
03 15 
04 13 

~~ 12 

07~ 
08 r!-2..---

RAMO 
RAMl 

l<AMSE 
PROMO 
PROM! 

~MSEL 

PA2 PAI PAO AVAILABLE PAGES 

>---'o'----+~o---+_o__,__P_ROM PAGE 0 

t---~'--t---~'--t---~'--+--'~~~~=·~~ 
0 1 PROM PAGE 3 

~D O~ ~ '~ 
~o a~ r,_ ... , 

t g; ~ o or%----' J ,~ ~ 
~o o~ .----#lllln~ft-'-----__J 
~ DS 141g ~,._,.1~5---~J ~ '~ 
~o a is .-------tl"4-t~'----_J 
~D 0>-1_9 ____ ~ '~ g 

A OE '°~' 

+sv-t±l~~e 
t+----fcl G2B 

+SV~GI 

~A 
: Al 0 J I~ 

'-t--t---:-4-a G2A 
..+-~5-aG2B 

+5V~G1 

IP 
LS13B 

7T 
LS374 

+sv 
~ ~ U12 

t ~= ~ID a~ I ::;,:: 1 ~1 
IT 
LSI 3B 

~o a~ DS13 ~ 
~o at%---- 8 

~ D12 131D 
0

r1"-""2 ___ _,J ~ ~ 1 '---~~IV\r .. 
t ~: ~ : ; I~ ~ 1-:-:::--!----~ ~ ,~ 1~-----·3 ~ffor-e ~D1s 101~ ~r'=-"----------tt111'"""tt--~-----=-4~ 

'-1-----.A~}-:l ~ 

50 
LS374 

DE 

0~TCX Q 5 TCY 
Q 6 RND 
Q 9 FA 

ar14-
a8-­
a~ 
af1.L 

+5V 

UI 
BO 3 4 • 7K 1 
Bl 5 
B2 7 
B3 9 
84 8 
85 6 
86 4 
87 2 

00 
01 
02 
03 
04 
05 
06 
07 

11 B 

15 B 

12 B 
13 B 
14 B 

16 B 
17 8 
18 8 

1 s 
LS245 

DIR G 

1 u 
5244 

AJ '196 00 
AJ- fi"E 01 
AJ_ ~ 02 
A 6 fl93 03 
A~ '192p4 
A~ fiiTDs 
A~ l ------------jf-f9o" 06 
A~ l ~07 

.__ ______ _,Ji ~- ~ 
1 R I 
LS245 I 

o--=-DB~_,__ _____ 1..,..,1 B A J. I ------------1'178 DB 

~~9'°"'1 o--+-------,:-:-i; B A ff- '1 -------------!~ D9 
1'-'-D-11-+------1-<4 B A~ @.D10 
~Dc.,12;-+----~1-:-i5 B A f5 I ~ g:~ 

4C 
LS244 

f'-"~~:~'-1-----~:=-i~ ~ ~~- __ I· I~:~ 
+SV Dr h_ 

SC 
LS244 

A 17 BB 9~B SWIO 

RAMO 
RANI 
RAMSEL 
PROMO 
PRONI 
PRONSEL 

U3 
BB 3 4 .7K I 
89 5 
810 7 
811 9 
812 B 
813 6 
81 4 4 
815 2 

~:~~ 3-BD 
RAMSEL 3 -BD 

PRDMD J-BB 

PRDMI 6 - 88 

PROMSEL 6 - 88 

------------------------D•O--D-.1 .... s ~=~~(6-IGl 
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8 

H 

D 

2_2A( 4-BAl 2.4576 MHZ 

c 
2-2F (7-BBl __,!-"! H"'E"-'R ____ _ 

~ 
HNTCEINT 

7-1 F 
SW! !CHERIN! 
CHBINT 

4-1 G 
PROMO 

5-2B 
PROM! 

5-2A 
PROMSEL 

S-2A 
HREQ 

2-28 <3-BEl 
HULT-CTL 

S-20 
B 2-20 

DEVICES 

2-2c C7-8EJ OS 

4-1 G 
CHAI NT 

A 

Ampex 1809633-01 

21 
10 LS32 

gJ 
21 

4 LS32 

s] 
2$ 
AMB2S3-5 

8 

6 

~00 liOg_ 
~01 i/R¥-+-
~02 CLKOfj's 
~03 CLK1~ 
~04 CLK2ft0 
~ os ouro f-1~3---++-l-' 
~06 OUT! 17 
Al~ 07 OUT2>-'----+-
A2 20 AO TIMER 

____ 2'--<1~ 

+svr-H GO 

ill~~ 

DO 
01 
02 
03 
04 
05 
06 
07 

6 5 

+sv 
1 

Ut 3 
4.7K 

7 

2M 
AM9S19-1 

1 cs C/0 ~ 
3 ~ liO ED 
2 i/R EI ~ 

1t 12 
10 

DBO ITTP tB 
9 

DBt IRECO 
19 

8 
DB2 IRECt 

20 
7 

OBJ IREC2 
21 

6 
084 IRECJ 
~ s DBS IREC4 

4 
D86 !RECS ~ 
DB7 IREC6 ~ ,...---g. 1ITITT IREC7 ~ 

~ TNACK 
~ l'AlJSE 

8 

+sv~
6 

U16 
1 4. 7K 8 

+SV -i 7 
I 4 
I 3 
'L 2 

l'[ '" '6 " 1 46S098 __'., 46S10t 

l'Gi1 PGM 

At t 0 VPP 
00~ 

A1 10 VPP 
00~ 

A2 9 
AO 

01~ 
t--t-4 AO 

Qt~ 
A3 8 

Al 
02~ 

t-AJ-8A1 
02~ 

A4 7 A2 7----f A2 

AS 6 A3 03~ l'-fs--t A3 03~ 
A6 S A4 04~ ~A4 04~ 
A7 4 AS OS~ t-Tr---f AS OS~ 
AB J A6 06~ ~A6 06~ 
A9 25 Al 07~ ~A7 07~ 

24 ~: 
or 22 ~AB OE 22 

A10 
er~ 'EE~ Alt 21 At 0 

~A9 
~A10 At 2 2 ~ At 1 ~Alt -

At 3 

26 ~: ~ ~~:~ At 4 

'b '" ~465097 '6 " ~465100 

PGM 

AtS !O VPP 

At 6 g AO 

At 7 8 
Al 

A18 7 
A2 

A19 6 
A3 

A20 s A4 

A21 4 
AS 

A22 3 
A6 

A23 2S A7 

A24 2<: 
A2S 21 

A10 
A26 2~ A11 A27 
A2B 26 ~:; 

1 A 
2 8 

r+~2A 
l S G28 

+5¥Gl 

SJ 
LS138 

00~ 
01~ 
02~ 
03~ 
04~ 

~~ttt:Qtij 
07~ 
OE 22 

CEG 

PGM 

A1 10 VPP 
~AO 
~At 
t--t4r A2 
l'-fs--t A3 
~A4 
t-Tr---f AS 
~A6 
~A7 
~AB 

~·· t--f,2-E A 1 0 
t-AtJ2 All 

~~:~ 

~ LS1J8 

JN 

--"·~H~-~LSIOl.rG---~~ 
A3 1 

A4 2 ~ ~~ : ~ 
~~ ~ ~2A ~; 1 2 

----=5_,, G2B Y4 P+);-
,.-----L G 1 Y 5 P-l,L 

~~~ 

00~ 
01 r,to,O 
02~ 
03~ 
04~ 
OSlit0i4 
06~ 
£!.~ 
~ 20 

-::: 

3 

'6 " 27128 

PGH 

A1 t 0 VPP 
00~ ~~~ 01~ 

~A2 02~ 
~A3 03~ 
~A4 04~ 
~AS 05~ tTs----i- A6 06~ 
~Al 01~ 
1--fuf. AB 

TIE 22 

IT~ ~~~o 
~Att -
~At2 
~At3 

'6 " 27128 

PGM 

Al 1 0 VPP 
00~ ~~~ 01~ 

~A2 02~ 
~A3 03~ 
~ .. 04~ 
~AS OS~ tTs----i- A6 06~ 
~A7 07~ 

~~: 
OE 22 
'CE 20 

~A10 
~A11 -::: 

~A12 
~A13 

l"')N..-0 J"')N..-0 
··.-----000000 QQ 
noooc.o 

C) C7I --r Mo N ..- 0 Q) 
• l""I f")l"")f"'>f'?f'? r-> n f") M C\I N N N <'I 

-O<nCO"'-U)l,t)~r')N..-00>\lQl'-.\O 
/"ll")NNC\INC\IC\IC\INNN.-,....-..­
ILILIL0.0...ILO...ll..C...C...D...O..Q.Q..O...Q. 

11'1 • J"') N- 0 
-.-.-..-..-..-QC:O..._COlt)""l"">N..-0 
ILILQ..Q.O..ILO..C...a...a...a..o..a..a..a..a... 
.......................................................................................... 

~~l:: :-; :: : :-.: .: :-.: : :-; :: C....NNNN..-..-..-..-..-..--..---.-

lll .... I"') N ..- 0 
------••~•nTnN-c 00000.oooooooccco. 

2 DISTR CODE: 

INTCTLR 
1-88 

vr 2-lF 
l'AlJSE 7-88 

'b " 27128 

i'Gil 
At tO VPP 00~ 
~~~ 01~ 
t-#--4A2 02~ 
~A3 03~ 
~A4 04~ 
~AS OS~ 
~A6 06~ 
~A7 07~ 

~:: OE~ 
'CE~ ~AtO 

~All 
~At2 
~At3 

l'[ " 271 28 

PGM 

Al 10 VPP 
00~ 

: A2 9 ~~ 01~ 
~A2 02~ 
~A3 03~ 
~A4 04~ 
~AS OS~ 
~A6 06~ 
~A7 07~ 
: Al 0 24 ~: OE~!-< 

CE 20 

~A10 
~A11 -::: 

~A12 
~A13 
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Ampex 1809633-01 

8 6 

3Y~ 

~5 

.T cso ~~50 Cl'S~ 
SiITfCFiER tri1 CS I RO rs--

5 4 2 DISTR CODE:S 

C49 

~~.~J 

~SOD+ 

7 F IJ SWITCHERINT ~~88~ 
/.::2._iJ_tt_,_ _______________ -r---------------------------------------i88 soo-

OSI 488 -dtjRTS 
..----------~2 3 r------1------------------------------------M-N-TC_E_IN--lT~SOO 

1 J 
4 OSI 488 

l s] '>o-=-6 
-----' 

UI 3 2K 

1C~JO 
~ 

JR 
+5V LSI 95A 

t---+= CLR 
----JJ 
: ~ l~ aA&-

3S t------61 B as~ 
LS08 I r71

0
c act--;-;;-

~~8~_::oJ-+~-j ao&---i 
2-2F~o~s'-'-"'.=.!.-------------------e---__,1----144~52 ~~ 

~=~~ :~==~~ R/W 13 R/W TRfj 7 

~RS l!Cilh 
+5V~ SLS0>40-'"-6-----~ Li J «~~-1L_o--oo~~ .----~---_-_-_"""'_:-_-_-_-_-_-_-_-_-_-_-~_-_-_-_-_-_-_-_-_-_-_-~_-_--=-is"<1 ha 

4 

2-2F (6 

4-BD <2 
4-BC 12 

2-2G (4 2-2F 14 

2-2GIJ 

2_2A 19.2 KHZ 

2_2 A614.4KHZ 

~-------+-+-----+---2~1 00 ~ 

20 01 
19 02 
18 OJ 
17 04 
16 05 

15 ~~ 
RCK TCK 

jJ J4 

JT 
I 464S66 

01 18 

I J 

JP 
+sv LS195A 

t---+= CLR 

~:'. 
~K 
~A 

JS ~~ 
JN tn

4 

LS08 
6 

c.-r-+- O 
13 LSI 0 >-'---+--+-1~90--<S/LO 

~p-12-+_,_____.; 
R6 
4.7K 

DA~ 
as~ 
ac~ 
OD 12 

00~ 

9 OSI 488 

~IO 
~11 
~12 
~13 
~14 
~IS 
t~: ~116 
~17 

02 17 

03~ 
04~ 
os&­
o6t-l+-
01&-
08~ 

+sv --'\Mr----+... 

I J }J>-B ____ l_J _____ _, 

12051488 

l 13] "\l'.>-'-'-11 _ __, 

2K 
LS04 T ,~ii~=~ 

lri1cs1 ~~ r---------'--< '°4 

+5V~ '----------+-_;-----~----_-_-_-_-_+t--------~----_::-1~-.:~ ~S2 R~~ S 
~ R/W IRaic-7---~ 

.._A_l_---ldi RS OCO ~ 
1.--"-~:""""1 +------+----·-·. ~~=tt1~~ ~ 

03 -~ 02 

l--"-0054=-+------t-----~~==i! ~~ 
17 OS 

P2rr~. 06 ·--~06 
~ ir=-07-+------t-------~07 

J2Y y y RCK TCK 

_JA ~ I3 J4 '--------' J 

+bsv 1K ~-+12v 
PM671 B 

+VIN +VO II I~~ 
+VIN +VO 14 

d =~:~ =~~fu ~ -12V 

t-Jt coH C4sT :=tt ~~~ 47 ]! 
+-33- COH ~ 

-= 
L UART CLK J_ -16 l -64 
L 614.4KHZ J8400 l 9600 
L 19.2KHZ J_ 1200 l JOO 

6
_

1
G JNTCTLR 

-BC> ..;,iw;,;I~ .. 1:0;.;.R-------------ll---f------t----·- .. ·----------------------------+--' 

~ A6 26::: 

~110 
~Ill 
~112 
~113 

~::: 

ST 
X2816A0-45 

t ~~ ~ AO 1/00~ 
~Al l/01~ 
~A2 1/02~ 
~A3 I/OJ~ 
~ A4 l/04115D5'1 
~AS l/05~ 
~A6 l/06~ 
~A7 l/07~ 

~ Al 0 22 ~: !ltt=--

~Al O 
.-----b\l- CE 
~WE 

2-2F~E~E!RjotM::========================:~==~=========~=======-.·_-_-·-··----------------------------!----' 
2- 20 -;;o..,sw"'R""li'.I.=--------------11--------+----··-··-··--------------------------------~ =~=~ Dffi:AO 

~------ ·--· 

-BDl -;;~;;;H~;----------------jt--------------· · 
-BC> MREO ---------------------------------------------f---
2-28 CPUCLK -------~ 

2L 

2 74LS21 

6 WAIT 2 _7E 

~~~~ ..;;P""Au""s~E'---------------11-------------· .. -··-__ ·_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-~_-_-_-_ --------------------------------f ----------------------' 
EX~:~~~~~~D~O-~O~IS,.---------------11---------------
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8 

Z8002 

EEROM 
2KXB 

---------------------------------
ADDRESS READ WRITE 

OF76 SPARE STATUS OUT 

DF74 SPARE LEOS 

DF72 STATUS IN CPP REG 

DF70 SWITCH PAGE REG 

~-----------'-----. ·1 
~ C800-07FF 

6 5 

PROM PAGE 0 RAM PAGE 0 

PROM PAGE 1 RAM PAGE 1 

PROM PAGE 2 RAM PAGE 2 

PROM PAGE 3 RAM PAGE 3 

CPP COMMUNICATIONS 

I /O 
BOARDS CHA CHB MNTCE 

TO/FROM 
HARDWARE 

LEDS 
(16) 

TIMERS 
(JI 

SWITCHER 
VART 

STATUS IN 
II 61 

STATUS our 
(161 

2 DI STR CODE: S 

-----------------------------------------------------------------------------------
NCHBUS 

BOARD# ADDRESS IDENTITY 

FFXX 

FEXX 

FOXX 

FCXX 

FBXX 

FAXX 

F9XX 

F8XX 

F7XX 

F6XX 

FSXX 

F4XX 

F3XX 

F2XX 

Fl XX 

FOXX 

EFXX 

EEXX 

EOXX 

ECXX 

EBXX 

XAl 1 EAXX CLOCK 

XAl 0 E9XX KEY ER 

XA9 EBXX KEY ER 

XAB E7XX ADDER 

XA7 E6XX CUTTER 

XA6 ESXX CUTTER 

XAS E4XX CUTTER 

XA4 E3XX l/0-0 

XA3 E2XX l/0-C 

XA2 El XX I /0-8 

XAI EOXX 110-A 

4-CHANNEL ONLY 

4-CHANNEL ONLY 

4-CHANNEL ONLY 

4-CHANNEL ONLY 

DEVlCE 

JNTCTLR-A 

JNTCTLR-B 

TlMER 

MNTCE 
PORT 

SWlTCHER 
PORT 

CHB 

CHA 

SPARE 

SPARE 

SPARE 

SPARE 

SPARE 

16X16 
NULT I PL! ER 

ADDRESS 

DFFE 

DFFC 

OFFS 

DFF4 

OFEE 

OFEC 

DFEA 

DFEB 

OFES 

DFE4 

DFOE 

DFDC 

OFOS 

OFCE 

DFCX 

DFBB 

DFBO 

DFAB 

OFAO 

OF98 

DF90 

DFBB 

DFBO 

READ 

READ STATUS REG 

READ DATA 

READ STATUS REG 

READ DATA 

COUNTER 2 

COUNTER I 

COUNTER 0 

READ OATA 

READ STATUS 

READ DATA 

READ STATUS 

READ FlFO 

READ FIFO 

-

-

-

-

-

READ LSP 

READ NSP 

-

-

···-

WRITE _____, 
LO COMMAND REG 

----1 
WRITE DATA 

----1 
LO COMNAND REG 

----1 
WRIH DATA ---SET MOOE --COUNIER 2 

----1 
COUNIF.R I 

-------COUNIER 0 
------1 

URITE DATA 

----1 
WRJ TE CONTROL 

-----1 
WRITE DATA --WRITE CONTROL 

··-----! 
WRJ TE ro VRT 

WRITE ro VRT ._____, ---_____, 
··---1 

. ----1 

----1 -----
WRlTE .y ·----1 
lNTO MUI TIPLIER 
WRJTE·x·--
lNTOMUI~ 

Schematic No. 1464490C. 
Computer PWA, A27 

(Sheet 8 of 8) 
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1464409-01 2 CHANNEL NTSC/PAL-M KIT REV. -

ITEM I ~~. 
QTY REQD PER DASH NUMBER 

PART NUMBER DESCRIPTION 
NO. ESI 

-01 

1 1464525-01 PWA, KEVER XA9 1 

2 1464528-02 PWA, CLOCK XA11 1 

~ ... 

r 
~ 

I 

~ 
(j) 
~ 
~ 
0 
<..O 
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1464410-01 2 CHANNEL PAL KIT REV. -

ITEM I fEF~ 
QTY REQD PER DASH NUMBER 

NO. 
PART NUMBER DESCRIPTION 

ESI 
-o 

1 146_5_110-01 PW.\._ KEVER 1 

2 146_5_111-01 PWA_._ CLOCK 1 

• ~ 

r 
3: 

I -
~ 
OJ 
~ 
~ -·o 

..,... 
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1464568-01 3/4 CHANNEL NTSC/PAL-M KIT REV. -

ITEM l f~EF QTY REQD PER DASH NUMBER 

NO. 
PART NUMBER DESCRIPTION 

ESIG 
-01 

1 1464411-02 PWA, 1/0 PLL 2 

2 1464522-01 PWA, CUTTER 1 

3 1464525-01 PWA, KE YER 1 

4 1464455-01 CABLE, ADO-CONCENTRATOR 4 

~ 
._ 

r 
3: 

I 

~ 
O'> 
~ 
(J1 
(j) 
CJJ 

-r 
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1464569-01 3/4 CHANNEL PAL KIT REV. -

ITEM 1 J:~<ro 
QTY REQD PER DASH NUMBER 

NO. 
PART NUMBER DESCRIPTION 

ESI 
-01 

l 1464411-02 PWA I /0 PLL 2 

2 1 4645_22-01 PWA CUTTER 1 

...1 146_5_110-01 PWA, KEVER 1 

4 14644_5.5_-01 CABLE ADO-CONCENTRATOR 4 

~ ~ 

r 
~ 

I 

-
~ 
()) 

~ 
U1 
O"> 
<.O 

..... 
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1465118-01 MISCELLANEOUS PARTS KIT REV. A 

ITEM I 1REF 
QTY REQD PER DASH NUMBER 

PART NUMBER DESCRIPTION 
NO. DESIG -01 

1 1464455-01 CABLE, ADO-CONCENTRATOR 4 

_2_ ~ 80--9Ji..3....3.-_Q_ SERVH".'R MZl.h1TTAT. _]_ . 

~ 

r 
3: 

I 

-
~ 
(j) 
(Jl 
--
CD 

Ampex 18096.3.3-01 5-191 



RED SiR/P-

PIN'*/-

D/A A 
B 

D/A c 
0 

H/PROC A 
B 
c c--=-~~ H/PROC 
D 

Al< 3 SL£€VING,SJ.IRl/JKABLE 
AR 2 ~'" - ~92 CABL£, RIBBOAI, SO ~OA.JDUCTOR 

2 I 140 ·G9Q COAJNECTOR, FLAT CABL£, 50 CONT 
I ._I_ 

-OJ ITEM PART NUMBER ·1 DESCRIPTION l NO. 

PARTS LIST 

Assembly No. 1464455-0lA. ADO Concentrator Cable 

5-192 Ampex 1809633-01 



1465019-01 SOFTWARE KIT REV. -

I f•f. QTY REQD PER DASH NUMBER 
ITEM PART NUMBER DESCRIPTION 
NO. ESI -01 

1 146S097-01 PROM ASSEMBLY, COMPUTER Z/l~ IS> 4M 1 002-117 

2 146S098-01 • • '~ ~~ '~ qp 1 

3 146S099-01 4S 1 

4 146S100-01 SM 1 

s 146S101-01 • t • • ,, SP 1 

6 146S102-01 PROM ASSEMBLY, COMPUTER 27128 J]:>: SS 1 
002-117 

7 146S103 COMPUTER PROM INSTALLATION INSTRUCTIONS 1 

• .. 

NOTES: 

I? STATIC SENSITIVE. DEVICE, SPECIAL HANDLING r REQUIRED PER AMPEX STD HEl-1. 3: 
I 

-
~ 
(]) 
(Jl 

0 -
(.() 

~ 

Ampex 1809633-01 5-193/5-194 





l 2 3 5 6 7 

A 

'1'0 ilOI 

9 10 LI02 G T 1" 110010(, 
~ y - IKI/ ·---~--'---~--_L_ _ __L ___ _,_ ___ .- . -- - ---- . -

B 

c 

D 

E 

F 

G 

-YY'L.".:'"-:(23}-~-+----~~-~-'11~5t---1 
AC., ~I 

l·-'!..,,.. .... c ... :tt10_1_,.,__ "ii,-..__-t---+----~---~-------10-~-~-,1.-0_4 ___ . - _ .. ·------------~~4 

i: 403000Z. * 
f<203 < 

2.2.0,ZW Q2.0I 
40(,,(po3 

115/230Vl>LHI ~ LIOI 

47/4Ll0 Hz. SAS-B- (l~'I)-- 1100\05 

LO 

t' _ _.,...i.._,..._._tAc.___, ,.,. 

I 

_,j C.101 
..,... IY- ' 

'2.00V 

Sl-IORT 
F"OR. 115 VAC. 

ONLY 

ri-o-\-4-~~~~~~-+-~~~ 

L1-c>-~-----------I--------------~ 

CR57 
4014~34 

-\4- I 

CI04I 
....__ ________ - . . ___________ _,_, 

P/O TBIOI 

.(>R2.. 
~ 10.lK 
> 1°/o 

R~ ·-« IK 

Al 
4~ 

t I •I 

2. 13 

3 l'l 

-
vvv RIO 

.04 I TS?.~ 
I KV ID)910S (lftl 

* R.14· < < ? 
---l--...__,4 111--- -----•5_,.,·t,J'2~v'A'\..1 ~-
L R}~l~ 

CR3 <> R17 ..1 
<>e" -r- C5 

i C.R'2.. ~ ...Z +clO ,--· 5 IOr--.a--.J'-AvvA--
401~ > ,..,..,K I 3SV 

"I I O/o l 

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

-··--------------4--+-+~ 

---2 u 
r-+-3 ll 

'-+- s 1() 

'---1?. 

3 

4 

5 

" 

13f--

12f--.. 

Ill--

10 

'1 

r-17 BH 
'----

1 40500\S c:\Ol~l'o,w_v ___ _...._,~ q -jn 11 ..;,RASV.;.,_7.;; 'K. i zov '---+---<--4--t~ . 
R~~BK '-+---+--+-~t-----4--+--+--1---~1---~l I 
~vv L....-+---

~N3">bbt2.) Q~ 
Q1 ,..__, ~ 

~ 

H 
-----+--·· 

R4 < 
I080 ~ 

C3 _J_ 

,.,ODCJPI" I 
IKV 

.,.. 

) RI?. R1:,) Rt''> > RtB 

<<~ 100 2ZO~ 15? ~ I.SK 
/ ? '< ? 1% C4~-.00'l. 

JOOV 
.,.. 

'--------;---------- .. ·-

NOTES: 
1. UNLESS OTHERWISE SPECIFIED: 
ALL RESISTORS ARE IN OHMS' 
Y. WATT, 10%. ALL CAPACITORS 
ARE IN MICROFARADS 

2. COMPONENT DESIGNATIONS 
1 THRU 99, 200 THAU 299 AND 
400 THRU 499 ARE ON P.C. BOARDS. 

Ampex 1809633-01 
3. *SE;E TABLE 

R.401 

Ho5 S 
I% 

* LI03 

* R404 

QAOI 

~---::-· _].2N4355 

* R17S 
~ 

* R'ZB (> 
( 
> 

* croe ~+ ~+ 
Cl0'7 

'* 

12. 

P/o rn101 

...----+-< ' + s 

i 
I 
I 

f\104 i 
* S 1'-l>+n<o 

> T .'* 
< 

+V 

-v 
r---1---~--"'4----+-.(.J,I,~.f s 

CllO 

9 
I -47/250V 

S R33 
) 470 

---~~~~~---~--' 

Schematic No. 9010221CC. 
Todd Products Corp. 

Case 102 SW Series 
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Concentrator 

Table Al. Integrated Circuit Ampex Part Numbers 

AMPEX PART NO. MANUFACTURER'S MANUFACTURER PAGE NO. 
PART NO. 

000-040 MC6810 Motorola A-1 
000-128 See 586-554 A-3 
000-151 See 587-550 A-15 
000-152 See 587-132 A-7 
000-153 See 587-549 A-14 
001-042 See 590-194 A-25 
001-054 See 586-183 A-2 
001-076 See 587-664 A-17 
001-077 See 587-551 A-16 
001-953 DS1488 Motorola A-1 
001-977 See 590-960 A-27 
002-050 See 587-205 A-9 
002-088 See 589-508 A-22 
002-917 See 589-617 A-23 
002-929 See 586-923 A-5 
002-933 See 000-040 A-1 
003-026 See 587-279 A-10 
586-075 MC7400 Texas Instruments A-1 
586-076 SN7410N Texas Instruments A-2 
586-108 SN7474 Texas Instruments A-2 
586-183 SN74H21N Texas Instruments A-2 
586-554 SN7483N Texas Instruments A-3 
586-688 SN74H04N Texas Instruments A-3 
586-703 SN74151N Texas Instruments A-4 
586-759 SN7408N Texas Instruments A-4 
586-830 SN74SOON Texas Instruments A-4 
586-918 SN7432 Texas Instruments A-5 
586-923 SN74163 Texas lnstrum en ts A-5 
586-978 SN74Sl12N Texas Instruments A-5 
587-098 SN74S157N Texas Instruments A-6 
587-131 MC10124L Motorola A-6 
587-132 MC10125 Motorola A-7 
587-133 MC10116 Motorola A-7 
587-139 MC10131L Motorola A-8 
587-150 SN74S86N Texas Instruments A-8 
587-158 74S174PC Fairchild A-9 
587-205 MC10102 Motorola A-9 
587-278 SN74S85N Texas Instruments A-10 
587-279 SN74LS138N Texas Instruments A-10 
587-285 MC10125 Motorola A-11 

Ampex 1809633-01 A-i 



Concentrator 

Table Al. Integrated Circuit Ampex Part Numbers 
(Continued) 

AMPEX PART NO. MANUFACTURER'S MANUFACTURER 
PART NO. 

587-291 NE555V Signetics 
587-324 MC10106 Motorola 
587-431 SN74221 Texas Instruments 
587-532 See 586-703 
587-536 74LS193 Texas Instruments 
587-549 MC10104 Motorola 
587-550 MC10136 Motorola 
587-551 MC10176 Motorola 
587-630 MC10115P Motorola 
587-664 MC10174 Motorola 
587-750 74LS02 Fairchild 
587-772 SN74LS161 Texas Instruments 
587-777 SN74LS153N Texas Instruments 
587-778 SN74LS30N Texas Instruments 
587-814 SN74LS283N Texas Instruments 
587-895 74LS164 Fairchild 
587-952 SN74LS27N Texas Instruments 
589-331 SN74LS273N Texas Instruments 
589-334 SN74LS393N Texas Instruments 
589-369 SN74LS156N Texas Instruments 
589-384 TL082 Texas Instruments 
589-449 SN74LS244 Texas Instruments 
589-457 SN74245 Texas Instruments 
589-508 MC10135 Motorola 
589-536 SN74S374J Texas Instruments 
589-537 SN74374 Texas Instruments 
589-617 8253 Intel 
589-713 See 587-551 
589-751 SN74LS241 Texas Instruments 
589-752 SN74LS373 Texas Instruments 
589-813 See 586-075 
589-814 See 586-688 
589-815 See 586-759 
589-816 See 586-076 
589-820 See 586-108 
589-823 See 587-279 
589-824 See 587-777 
589-825 See 587-098 
589-827 See 587-895 
589-830 See 586-108 

PAGE NO. 

A-12 
A-13 
A-13 
A-4 
A-14 
A-14 
A-15 
A-16 
A-16 
A-17 
A-17 
A-17 
A-18 
A-18 
A-18 
A-19 
A-19 
A-19 
A-20 
A-20 
A-20 
A-21 
A-21 
A-22 
A-22 
A-22 
A-23 
A-16 
A-24 
A-24 
A-1 
A-3 
A-4 
A-2 
A-2 
A-10 
A-18 
A-6 
A-19 
A-2 

A-ii Ampex 1809633-01 



Concentrator 

Table Al. Integrated Circuit Ampex Part Numbers 
(Continued) 

AMPEX PART NO. MANUFACTURER'S MANUFACTURER 
PART NO. 

589-837 See 586-830 
589-838 See 586-688 
589-846 See 586-108 
589-847 See 587-1'50 
589-850 See 586-923 
589-920 See 587-952 
589-930 See 587-778 
589-931 See 587-772 
589-933 See 587-431 
589-934 See 589-334 
589-935 See 587-158 
589-937 See 587-158 
590-193 9637 Fairchild 
590-194 DS3692 Fairchild 
590-227 AM25S09 AMD 
590-326 See 587-139 
590-328 See 586-918 
590-330 See 587-630 
590-333 See 586-923 
590-335 See 589-331 
590-443 See 587-750 
590-461 See 586-978 
590-464 See 587-285 
590-496 See 586-703 
590-543 See 587-133 
590-564 See 587-131 
590-565 See 589-752 
590-584 See 589-449 
590-586 See 589-536 
590-602 See 589-384 
590-606 See 587-814 
590-725 See 587-291 
590-842 See 587-098 
590-843 See 587-278 
590-847 See 589-457 
590-855 See 589-536 
590-866 AM8002 AMD 
590-868 See 589-449 
590-917 See 589-331 
590-932 CDP1854 RCA 

Ampex 1809633-01 

PAGE NO. 

A-4 
A-3 
A-2 
A-8 
A-5 
A-19 
A-18 
A-17 
A-13 
A-20 
A-9 
A-9 
A-25 
A-25 
A-26 
A-8 
A-5 
A-16 
A-5 
A-19 
A-17 
A-5 
A-11 
A-4 
A-7 
A-6 
A-24 
A-21 
A-22 
A-20 
A-18 
A-12 
A-6 
A-10 
A-21 
A-22 
A-26 
A-21 
A-19 
A-27 

A-iii 



Concentrator 

Table Al. Integrated Circuit Ampex Part Numbers 
(Continued) 

AMPEX PART NO. MANUFACTURER'S MANUFACTURER PAGE NO. 
PART NO. 

590-935 See 586-075 A-1 
590-940 See 586-108 A-2 
590-947 See 589-537 A-22 
590-960 MC68B50 Motorola A-27 
590-987 MPY8HJ TRW A-28 
590-989 TMS4164 Texas Instruments A-28 

t 
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MOTOROLA 
MC6810 

MOTOROLA 
MC1488 

MOTOROLA 
MC 7400 

Ampex 1809633-01 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 
12 

AMPEX 
000-040 

Gnd 0 Vee 
00 AO 

01 A1 

02 A2 

03 AJ 

04 A4 

05 A5 

06 A6 

07 R/W 

eso ess 
es1 CS4 

CS2 CSJ 

AMPEX 
001-953 

AMPEX 
586-075 

24 

23 

22 

21 

20 

19 

18 

17 

16 

15 

14 
13 

PIN 7 
PIN 14 

3 

128 X 8 BIT 
STATIC RAM 

QUAD LINE DRIVER 

GND 

QUAD 2-INPUT 
NANO GATE 

Vee (+5V) 

1.2 

A-1 



TEXAS INSTRUMENTS 
SN 7410 N 

~~-12 
13~ 

TEXAS INSTRUMENTS 
SN 7474 

TEXAS INSTR 

SN 74H21N 

A-2 

4 

1 

2 

4 
5 

9 

10 
12 

13 

D 

PR 

a 

2 

5 

3 

Cp 

NO. 1 CL 

a 
6 

PR= PRESET 
CL= CLEAR 
Cp = CLOCK 

1 10 

AMPEX 
586-076 

1~~8 
11~ 

AMPEX 
586-108 

12 

D 
PR N0.2 

a 
9 

tn tn + 1 

D a 

L L 

H H 

11 

Cp 
CL 

a 
8 

PIN 7 
PIN 14 

12 

PIN 7 
PIN 14 

13 

PR CL 

L H 
H L 
L L 

tn + 1 IS TIME AFTER POSITIVE 
TRANSITION OF CLOCK 

GNO 

3-INPUT 
NANO GATE 

DUAL D-TYPE EDGE­
TRIGGERED FLIP-FLOP 

GNO 
Vee 

a 

H 

L 
NO 

AMPEX 

586-183 

6 

8 

DUAL 4-INPUT AND GATE TOTEM 
POLE OUTPUTS 

vcc 14 
GND 7 

Y=A·B·C·D 

Ampex 1809633-01 



TEXAS INST 
SN7483N 

AMPEX 
586-554 

4-BIT BINARY FULL ADDERS WITH 
FAST CARRY 

FUNCTION TABLE 

84 z:4 C4 CO GND 81 Al tl 

L L L L L 

H L L H L L 

L H L L H L L 

H H L L L H L 

L L H L L H L 

H L H L H H L 

L H H L H H 
A4 tl Al BJ vcc l2 82 A2 H H H L H 

L H H L 

H L H H H L 
positive logic: see function table 

L H L H H H L 

H H L H L L H 

L L H H L H 

H H H H L H 

L H H H H L H 

H H H H L H H 

H =high level, L =low level 

TEXAS INSTRUMENTS 
SN 74H04N 

AMPEX 
586-688 

1--{>-2 

11--{>-10 

·-!>-· 13-{>-12 
PIN 7 GND 
PIN 14 = +5V (Vccl 

H 

L 

H 

H 

L 

H 

H 

H 

H 

L 

L 

H 

L L 

H L 

H L 

H L 

H 

L H 

L H 

L H 

H L 

L H 

L H 

H 

L H 

H H 

H H 

H H 

HEX 
INVERTER 

Ampex 1809633-01 A-3 



TEXAS INSTR 
SN 74151N 

vcc 16 I 

GND 8 4 

Do 

3 

Dl 
7 ENABLE 
9· 

A (20~ 
10 B (21) 
11 c (22) 

TEXAS INSTRUMENTS 
SN 7408 N 

TEXAS INSTRUMENTS 
SN 74SOON 

A-4 

AMPEX 
586-703 DATA SELECTOR (MULTIPLEXER) 

DATA INPUT 

""' \ 
2 1 15 14 13 12 

D2 D3 D4 D5 D6 D1 

DATA SELECT 

y y 

5 6 

1. ENABLE (PIN 7) HIGH, Y LOW, 
Y HIGH. 
2. ENABLE LOW, OUTPUT Y 
FOLLOWS DATA SELECTED (INPUT) 
BY BINARY NUMBER AT DATA 
SELECT. PIN 6 (Y) WILL 
BE COMPLEMENT OF SELECTED DATA INPUT. 

:=o-y 
y = AB 

AMPEX 
586-759 

A 

B 

y 

1 

2 

3 

PIN 7 = GND 

PIN 14 =Vee 

AMPEX 
586-830 

12:0- PIN 7 
11 PIN 14 

13 

4 9 12 

5 10 13 

6 8 1·1 

GND 
+5V (Vee> 

QUAD 2-INPUT 
AND GATE 

QUAD 2-1 NPUT 
NANO GATE 

Ampex 1809633-01 



TEXAS INSTRUMENTS 
SN 7432 

TEXAS INSTRUMENTS 
SN 74163 

9 

LOAD 
CLEAR. \._ 

2 Cp 

3 

A 

QA 

14 

AMPEX 
586-918 

Y = A + B 

PIN 7 = GND 

PIN 14= Vee 

TOTEM OUTPUT 

AMPEX 
586-923 

4 5 6 

B c D 

y 
DATA IN 

QB QC QD 

13 12 11 

) 

A B 

2 

4 5 

9 10 

y 

3 

6 

8 

12 13 11 

COUNT 
ENABLE 10 

L: j -
CARRY 

PIN 

OR 
GATE 

SYNCHRONOUS 
BINARY COUNTER 

8= GND 

PIN 16 =Vee 

RIPPLE 
15; CARRY 

(QA) 

CLEAR AND LOAD SYNCHRONOUS WITH POSITIVE TRANSITION OF CLOCK PULSE. 

TEXAS INSTRUMENTS 
SN74S112N 

FUNCTION TABLE 

INPUTS 

PRESET CLEAR CLOCK J K 

L H x x x 
H L x x x 
L L x x x 
H H I L L 

H H I H L 

H H I L H 

H H I H H 

H H H x x 

Ampex 1809633-01 

OUTPUTS 

a a 
H L 

L H 

H" H• 

Oo Oo 
H L 

L H 

TOGGLE 

Oo Oo 

AMPEX 
586-978 

DUAL J-K NEGATIVE-EDGE-TRIGGERED 
FLIP-FLOPS WITH PRESET AND CLEAR 

SN54LS112/SN74LS112(J, N, W) 
SN54S112/SN74S112(J, N, W) 

A-5 



TEXAS INST 
SN74Sl57N 

AMPEX 
587-098 

INPUTS OUTPUT INPUTS 'OUTPUT 

,.-J'--.. r--"'--. 

QUADRUPLE 2-LINE-T0-1-LINE DATA 
SELECTORS/MULTIPLEXERS 

Vee STROBE 4A 48 4Y 3A 38 3Y 

s JV 

SELECT~ 1Y ~ 2Y 

MOTOROLA 
MC10124L 

INPUTS OUTPUT INPUTS OUTPUT 

positive logic: 
Low level at S selects A inputs 
High level at S selects B inputs 

GNO 

FUNCTION TABLE 

INPUTS 

STROBE SELECT A B 

H x x x 
l l l x 
l l H x 
l H x l 

l H x H 

H ~high level, L - low level, X ~ irrAlevant 

AMPEX 
587-131 

OUTPUT Y 

'157, 'L157, 'LS158 

'LS157, 'S157 '$158 

l H 

l H 

H l 

l H 

H l 

QUAD MTTL TO MECL 
TRANSLATOR 

POSITIVE LOGIC NEGATIVE LOGIC 

5 4 5 4 

6 2 6 2 

7 3 7 3 

1 

10 12 10 12 

15 15 

1 1 13 11 13 

14 14 

Gnd Pin 16 

V CC ( +5.Q Vdc) Pin 9 

VEE ( -5.2 Vdc) Pin 8 

A-6 Ampex 1809633-01 



MOTOROLA 
MC10125 

MOTOROLA 
MC 10116 

4 

5 

Ampex 1809633-01 

AMPEX 
587-132 MECL 

POSITIVE LOGIC 

2 

3 

6 

7 

10 

11 

14 

15 

2 
9 

3 10 

VBB 11 VEE 8 
VCC1 1 VCC2 16 

~ I 
VBB 

AMPEX 
587-133 

TO MTTL TRANSLATOR 

4 

GND 16 
(+5) vcc 9 

(-5.2)VEE 8 

5 

12 

13 

1 

TRIPLE LINE RECEIVER ECL 

6 12 14 

7 13 11 

A-7 



MOTOROLA 
MC 10131 L 

Q 
R.S. R s N + 1 

L L Qn 
L H H 
H L L 
H H * 

CE 6 

Not Defined 

cc 9 

TEXAS INST 
SN74S86N 

A-8 

7 

AMPEX 
587-139 DUAL D FLIP FLOP 

EC 
5 12 

D s Q 2 10 
D Q 

15 CLOCKED 

c D N .?1 

L x Qn 
CE H L L 

R Q 3 11 R Q 14 H H H 

4 13 c =CE+ cc 

Vccl = PIN 1 
Vcc2 = PIN 16 
Vee = PIN 8 

AMPEX 
587-150 

QUADRUPLE 2-INPUT EXCLUSIVE-OR 
GATES 

Vee 48 4A 4V 38 3A JV 

1A 18 1V 2A 28 2V GNO 

positive logic: Y = A {±) B z ~B + AB 

FUNCTION TABLE 

INPUTS OUTPUT 

A B v 
L L L 

L H H 

H L H 

H H L 
H •high level, L •low level 

Ampex 1809633-01 



FAIRCHILD 
74Sl74PC 

v 
cc 60 60 50 50 40 40 CLOCK 

CLEAR 10 10 20 20 30 30 GNO 

POSITIVE LOGIC: SEE FUNCTION TABLF 

MOTOROLA 
MC10102 

4 

5 

6 

7 

10 

1 1 

12 

13 

Ampex 1809633-01 

POSITIVE LOGIC 

u u 
u 
u 

AMPEX 
587-158 

HEX/QUADRUPLE D-TYPE 
FLIP-FLOP WITH CLEAR 

AMPEX 
587-205 

2 

J 

14 

15 

9 

FUNCTION TABLE 

(EACH FLIP-FLOP) 

INPUTS OUTPUTS 

CLEAR CLOCK 0 

L x x 
H t H 

H t L 

H L x 

H = high level (steady state) 

L = low lr.vrl (steady statr.) 

X ~ irrelevant 

a 
L 

H 

l 

Oo 

t "'tro11si1ion from low to h111h level 

Qt 

H 

L 

H 

ao 

o0 " tho levul of 0 hr.fore tlrn 111d1c.11od steady state 

input condi1ion'i wuru PStnhl1shod 

t & '175. 'LS175, 11ncl 'S175 only 

QUAD 2-INPUT NOR GATE 

NEGATIVE LOGIC 

4 
2 

s 
6 

J 
7 

10 
14 

1 1 

12 15 

13 9 

Vee 1 ·Pin 1 
Vee2 ·Pin 16 

Ve E • Pin 8 

A-9 



TEXAS INST 
SN74S85N 

AJ 

83 

DATA INPUTS 
A 

A2 A1 81 AO 

AMPEX 
587-278 

BO 

A BA•BA BA··BA,BA B 
IN IN IN OUT OUT OUT 

D~A~~GND 
INPUT CASCADING INPUTS OUTPUTS 

positive logic: see function tables 

TEXAS INSTR 

Al,83 

A3 >BJ 

A3 < B3 

A3-= BJ 

A3 = 83 

AJ = 82 

A3 = 83 

AJ., BJ 

AJ • 83 

A3,. 83 

A3 "BJ 

A3-= 83 

AJ ~ 83 

AJ"' 83 

A3-= 83 

4-BIT MAGNITUDE COMPARATOR 

FUNCTION TABLES 

COMPARING CASCADING 

INPUTS INPUTS 
OUTPUTS 

A2. 82 A1, 81 AO.BO A>8 A<8 A•8 A>8 A<B A•B 

x x x x x x H L L 
x x x x x x L H L 

A2 > 82 x x x x x H- L L 

A2 < 82 x x x x x L H L 

A2"' 82 Al> 81 x x x x H L L 

A2"' 82 Al< Bl x x x x L H L 
A2 • 82 At• Bt AO> BO x x x H L L 
A2• 82 Al• 81 AO< BO x x x L H L 

A2"' 82 At• Bt AO" BO H L L H L L 

A2 • 82 At" Bt AO= BO L H L L H L 

A2" 82 At• Bt AO= BO L L H L L H. 

·as. ·sas 
A2 = 82 At= Bt AO"' BO x x H L L H 

A2" 82 At• Bt AO= BO H H L L L L 
A2 • 82 At .. Bl AO"' BO L L L H H L 

AMPEX 

587-279 
3 TO 8 LINE DECODER/MULTIPLEXER 

SN 74LS138N 

1. ALL OUTPUTS HIGH UNLESS ENABLE "1" 
HIGH AND ENABLES "2" AND "3" LOW. 

2. WITH ENABLES SATISFIED (1)(2)(3); 
LOW OUTPUT FOLLOWS BINARY INPUT 

A,B,C: BINARY ZERO, Q
0 

LOW 

A HIGH, B,C, LOW (BINARY l)Q1 LOW 

1 A (20) 

2 B (2
1) 

3 c (2
2

) 

Qo Q2 Qa Q4 

15 14 13 12 11 

A-10 

ENABLE 

~ 

Qs Q1 

10 9 7 

vcc 16 
GND 8 

Ampex 1809633-01 



MOTOROLA 
MC10125L 

2 

3 

6 

7 

·10 

11 

14 

15 

Ampex 1809633-01 

AMPEX 
587-285 

QUAD MECL TO MTTL 
TRANSLATOR 

POSITIVE LOGIC NEGATIVE LOGIC 

2 

~ 4 4 
3 

6~5 5 
1-

12 :~~ 
14 

~ 13 
15 

1 
Vas 

Gnd = Pin 16 

Vcc(•5.0Vdc>=-Pm g 

Vee (-5.2 Vdd =Pm a 

I 
Vss 

12 

13 

1 

A-11 



SIGNE TICS 
NE555V 

6 

THRESHOLD 

7 

DISCHARGE 

A-12 

5 

AMPEX 
587-291 

Vee CONTROL 

COMPARATOR 

OUTPUT 
STAGE 

R 

R 

OUTPUT 

3 

VOLTAGE 

COMPARATOR 

FLIP-FLOP 

GROUND 

1. GROUND 
2. TRIGGER 
3. OUTPUT 
4. RESET 
5. CONTROL VOLTAGE 
6. THRESHOLD 
7. DISCHARGE 
8. Vee 

4 

RESET 

2 

TRIGGER 

• 
2 

3 

4 

VPACKAGE 

(TOP VIEW) 

TIMER 

8 

,7 

Ampex 1809633-01 



MOTOROLA 
MC10106 

TEXAS INST 
SN74221 

1 

2 

IC 

Ampex 1809633-01 

POSITIVE LOGIC 

AMPEX 
587-324 

NEGATIVE LOGIC 

1:~-2 
11~ 

1:~2 
11~---

12~ 
13 15 

12~--
13~15 

14 

15 14 

CL 
3 

14 

Vcc 1 ·Pin 1 

Vcc2 •Pin 16 
Vee•PinB 

Q 13 

AMPEX 
587-431 

9 
10 

vcc 

R 

1 

TRIPLE 4-3-3 INPUT 
NOR GATE 

Po • 30 mW typ/gate (No Load) 

tpd ~ 2.0 n• typ 

Output Rise and Fell Time 
c 3.5 n1 typ ( 10% - 90%) 
• 2.0 na typ (20% - 80%) 

NON-RETRIGGERABLE ONE SHOT 
SCHMITT TRIGGER INPUTS 

IC 

T = O. 7 RC 

vcc 16 
GND 8 

CL 

Q 
5 

12 

11 

A-13 



FAIRCHILD/T.I. 
74LS193 

MOTOROLA 
MC10104 

A-14 

AMPEX 
587-536 

5 

4 

Po ~ 35 mW tvp/gat• (No load) 

tpd - 2.7 ns typ 
Output Rise and Fall Tim .. : 

a 3.5 ns tvP ( 10% - 90%) 

• 2.0 n1 tvP (20% - 80%1· 

POSITIVE LOGIC 

:~2 
6~ -
7~3 

10~ 14 
11 

12·~9 
13~15 

PRESETTABLE 4-BIT/BINARY 
UP/DOWN COUNTER 

11 15 10 9 

PL Po P1 P2 P3 
CPu TCu 

14 3 2 6 7 

Vee= Pin 16 
GND= Pin 8 

12 

13 

AMPEX 
587-649 

QUAD 2-INPUT AND GA TE 

Vcc 1 •Pin1 
Vcc2 •Pin 16 
Vee• Pin8 

NEGATIVE LOGIC 

10~ 14 
11 

12~9 
13~15 

Ampex 1809633-01 



MOTOROLA 
MC10136 

S1 (13) 9 

CarryTn 
( 1 4) 1 0 o.-+--+---

AMPEX 
587-550 

UNIVERSAL HEXADECIMAL 
COUNTER 

Clock o-~--t-..--t-t--t-~~--t_.....,--t~-~~~~+-1---~+--.J 
( 1) 13 

Ampex 1809633-01 

12( 16) 
00 

14(2) 
oo 

1, ( 16) 
01 

16(3) 
01 

6(10) 
02 

2(6) 
02 

6(9) 
03 

3(7) 4(8) 

SEQUENTIAL TRUTH TABLE* 

INPUTS OUTPUTS 

Carry Clock Carry 
in S1 52 DO 01 02 03 .. 00 01 02 03 Out 

L L L L H H ti> H L L H H L 
L H ¢ ti> ti> ti> L H H L H H H 
L H ti> <t> ¢ ti> L H L H H H H 
L H ti> ti> ti> </! L H H H H H L 

L H ti> ti> ti> ti> H L H H H H H 
L H ti> ti> ti> <P H H H H H H H 
H H ti> ti> <P ti> ti> H H H H H H· 
L L H H L L ti> H H H L L L 

H L ti> (/! ti> ti> L H L H L L H 
H L ti> ti> ti> ti> L H H L L L H 
H L </! 

"' "' "' 
L H L L L L L 

H L ti> ti> 

"' 
ti> L H H H H H H 

r/I = Don't care. 

' Truth table shows logic states assuming inputs vary in se~uence 
shown from top to bottom. 

'• A clock H is defined as a clock input transition from a low to a 
high logic level. 

Vcc 1 =Pin1 (5) 

Vcc2 =Pin 16 (4) 

Vee= Pin a (12) 

Po= 625 mW typ/pkg (No Load) 
fcount = 150 MHz typ 

tpd = 3.3 ns typ (C - Q) 

= 7.0 ns typ (C - Cout) 

= 5.0 ns typ (Cin - Coutl 

03 cerrv out 

A-15 



MOTOROLA 
MC10176 

Clock 9 

MOTOROLA 
MC 10115 P 

6 

7 

A-16 

DO 5 2 oo 

3 01 

4 02 

13 03 

14 04 

15 05 

3 

VBB 9 
vcc 2 16 
VEE 8 

AMPEX 
587-651 

AMPEX 
5 87-630 

11 

10 

12 

13 

HEX "D" MASTER SLAVE 
FLIP-FLOP 

Vr.cl ~ Pin 1 

Vcci " Pon 16 

VEE = Pin 8 

CLOCKED TRUTH TABLE 

c l> On+l 

L t:> On 
If' L L 
It' H H 

~ Don't Car<1 

•A clock His a clock transition 

from a low to a high state 

QUAD LINE RECEIVER 

14 

15 

Ampex 1809633-01 



MOTOROLA 
MC10174 

Vcc 1 ~Pin1 

Vcc2 =Pin 16 
VEE= Pin B 

FAIRCHILD 
74LS02 

ENABLE 

•E 
H 

L 

L 

L 

L 

9 •Don't Care 

TRUTH TABLE 

ADDRESS INPUTS 

B A 

~ • L L 

L H 

H L 

H H 

AMPEX 
587-750 

Y= A+B 

TEXAS INSTR 
SN74LS161 

Ampex 1809633-01 

AMPEX 
587-772 

AMPEX 
587-664 

XO 

X1 

X2 

X3 

3 

s 

4 

6 

DUAL 4 TO 1 
MULTIPLEXER 

2 z 

OUTPUTS 

z w 
L L 

XO YO 
X1 Y1 
X2 Y2 
X3 Y3 

A 7 

B 9 

~14 

YO 13 

Y111 

Y2 12 

Y310 

QUADRUPLE 2-INPUT POSITIVE-NOR 
GATE 

1Y 1A 18 2Y 2A 28 GND 

SYNCHRONOUS 4-BIT COUNTERS 

RIPPLE OA Os Cle Oo ENABLE 
CARRY T 
OUTPUT 
CLEAR LOAD 

OATAINPUTS 

15 w 

A-17 



TEXAS INST 
SN74LS153N 

positive logic: Sl'I! function t;ilJIP. 

TEXAS INST 
SN74LS30N 

TEXAS INST 
SN 74LS283N 

A-18 

AMPEX 
587...;.814 

5 

3 

14 

12 

6 

2 

15 

11 

CARRY 7 
IN 

AMPEX 
587-777 

AMPEX 
587-778 

DUAL 4-LINE-T0-1-LINE DATA 
SELECTORS/MULTIPLEXERS 

FUNCTION TABLE 

SELECT 

INPUTS 
DATA INPUTS 

B A co Cl C2 CJ 

x x x x x x 
L L L x x x 
l l H x x x 
l H x l x x 
l H x H x x 
H l x x L x 
H L x x H x 
H H x x x L 

H H x x x H 

STROBE 

G 

H 

l 

L 

l 

l 

L 

L 

L 

L 

Select inputs A and B are common to both sections. 

H = high level, L = tow level, X ~ irrelevant 

8-INPUT POSITIVE-NANO GATES 

OUTPUT 

y 

L 

L 

H 

L 

H 

L 

H 

L 

H 

A B C D E F 

Ai 

A2 ~1 
A3 

A4 ~2 
B1 

B2 ~3 
B3 

B4 24 

Co C4 

positive logic: 

Y • ABCDEFGH 

4 BIT BINARY ADDER WITH 
FAST CARRY 

4 

1 

13 

10 

9 CARRY 
OUT 

PIN 8 = GND 
PIN 16 = +5V 

Ampex 1809633-01 



FAIRCHILD 
74LS164 

AMPEX 
587-895 

FUNCTION TABLE 

INPUTS 

CLEAR CLOCK 

L x 
H L 

H t 

H t 

H t 

TEXAS INST 
SN74LS27N 

TEXAS INST 
SN74LS273N 

A 

x 
x 
H 

L 

x 

Vee 80 RO 

OUTPUTS 

B QA ae ... 
x L L 

x QAO Oao 
H H OAn 
x L OAn 
L L OAn 

QH 

L 

OHO 
Clc;n 
Clc;n 
Clc;n 

8-BIT PARALLEL-OUT SERIAL 
SHIFT REGISTER 

OUTPUTS 
____ A ___ _ 

CLEAR 

A CK 

H =high level (steady state), L =low level (steady state) 
X = irrelevant (any input, including transitions) 
t =transition from low to high level. 

QAO· QBO· QHO =the level of QA, Q5, or QH, respectively, before the indicated 
steady-state input conditions were established. 

QAn• QGn = the level of QA or QG before the most-recent t transition of the 
clock; indicates a one-bit shift. 

AMPEX 
587-952 

TRIPLE 3-INPUT POSITIVE-NOR GATES 

positive logic: 

Y • A+B+C 
1A 18 2A 28 2C 2Y GND 

AMPEX 
589-331 

OCTAL D-TYPE FLIP-FLOP WITH CLEAR 

FUNCTION TABLE 

(EACH FLIP-FLOP) 

INPUTS OUTPUT 

CLEAR CLOCK D a 
L x x L 

H t H H 

H t L L 

H L x Oo 
H ~ high level (steady u11te) 

L ~low level (steady state) 
X = irrelevant 

30 30 40 40 GND 

t = transition from low to high 
level 

positive logic: see function table 

Ampex 1809633-01 

Oo = the level of 0 before the 
indicated steady state input 
condition1 were Htablished. 

A-19 



TEXAS INST 
SN74LS393N 

Vee 2A 

OUTPUTS 

2 ---~A'-----
CLEAR I 20A 2oa 2ac 200 \ 

positive logic: High input to clear resets all four 
outputs low 

TEXAS INST 
SN74LS156N 

positive logic: see function table 

TEXAS INSTRUMENTS 
TL082 

AMPEX 
589-334 

AMPEX 
589-369 

AMPEX 
589-384 

DUAL 4-BIT DECADE AND BINARY 
COUNTERS 

OUTPUT 
COUNT 

Oo Oc 09 QA 

0 L L L L 

1 L L L H 

2 L L H L 

3 L L H H 

4 L H L L 

5 L H L H 

6 L H H L 

7 L H H H 

8 H L L L 

9 H L L H 

10 H L H L 

11 H L H H 

12 H H L L 

13 H H L H 

14 H H H L 

15 H H H H 

DUAL 2-LINE-T0-4-LINE 
DECODERS/DEMULTIPLEXERS 

INPUTS OUTPUTS 

SELECT STROBE DATA 

B A 1G 

x x H 

l l l 

L H L 

H L L 

H H L 

x x x 

INPUTS 

SELECT STROBE 

B A 2G 

x x H 

l L L 

L H L 

H L L 

H H L 

x x x 

1YO 1Y1 1Y2 1Y3 
1C 

x H H H H 

H .. H H H 

H H l H H 

H H H L H 

H H H H L 

L H H H H 

OUTPUTS 

DATA 

2C 
2YO 2V1 2Y2 2Y3 

x H H H H 

L L H H H 

L H L H H 

l H H L H 

L H H H l 

H H H H H 

JFET-INPUT OPERATIONAL 
AMPLIFIERS 

NON 
OUT-INV INV 

V cc• PUT INPUT INPUT 

OUT- INV NON V 
PUT INPUT INV cc 

INPUT 

A-20 Ampex 1809633-01 



TEXAS INST 
SN74LS244 

TEXAS INST 
SN74245 

AMPEX 
589-449 

OCTAL BUFFERS/LINE DRIVERS/ 
LINE RECEIVERS 

NON INVERTED 3-STATE OUTPUTS 

Vee 2G 1Y1 2A4 1Y2 2A3 1Y3 2A2 1Y4 2A1 

1G 1A1 2Y4 1A2 2Y3 1A3 2Y2 1A4 2Y1 GND 

AMPEX 
589-457 

OCTAL BUS TRANSCEIVERS WITH 
3-STATE OUTPUTS 

FUNCTION TABLE 

ENABLE 
DIRECTION 

G 
CONTROL OPERATION 

DIR 

L L B data to A bus 
L H A data to B bus 

H x Isolation 

H •high level, L • low level, X • irrelevant 

positive logic: see function table 

Ampex 1809633-01 A-21 



MOTOROLA 
MC10135 

S1 (9) 5-------. 

A1 (8) 4-+---~ 

c (13) .9 
S2(16)12-+-------. 

i(2(15)11-

A1(1)13------' 

TEXAS INSTRUMENTS 
SN74S374J 

OUTPUT 

CONTROL 

L 

L 

L 

H 

'LSJ74, 'SJ74 
FUNCTION TABLE 

CLOCK D 

t H 

t L 

L x 
x x 

OUTPUT 

H 

L 

Clo 
z 

See explanation of function tables on page 3 8. 

TEXAS INST 
SN74374 

OUTPUT 
CONTROL 

L 
L 

L 

H 

A-22 

CLOCK 

t 
t 
L 
x 

D OUTPUT 

H H 

L l 

x Clo 
x z 

01 

01 

02 

02 

AMPEX 
589-508 

2 (6) 

3 (7) 

-15 (3) 

14 (2) 

AMPEX 
589-536 

AMPEX 
589-537 

DUAL J-K MASTER-SLAVE 
FLIP-FLOP 

CLOCK J-K TRUTH TABLE-

J K On+1 

L L On 
H L L 

L H H 

H H On 

•Output states change on pos1 
tive transition of clock for J 
K input condition present 

N.o·. = Not Defined 

Vcc 1 =Pin 1 (5) 

Vcc2 =Pin 16 (4) 

VEE= Pin 8 (12) R-S TRUTH TABLE 

R 

L 

L 

H 

H 

s On+l 

L On 
H H 

L l 

H N.0. 

OCTAL D-TYPE TRANSPARENT 
LATCH AND EDGE­

TRIGGERED FLIP-FLOP 

vcc ea so 10 50 CLOCK 

OUTPUT 10 20 30 30 40 40 GNO 
CONTROL 

LOGIC SEE FUNCTION TABLE 

OCTAL D-TYPE TRANSPARENT LATCHES 
AND EDGE-TRIGGERED FLIP-FLOPS 

Yee IQ ID 10 10 IQ to IO 10 CLOCK 

OUTPUT 10 ID :ID IQ JO JD tO .0 ONO 
CONTllOL 

logic: see function table 

Ampex 1809633-01 



INTEL 
8253 

D7 

D5 

D5 

D4 

D3 

D2 

D1 

Do 

CLK 0 

OUTO 

GATE 0 

- -cs RD WR 

0 1 0 

0 1 0 

0 1 0 

0 1 0 

0 0 1 

0 0 1 

0 0 1 

0 0 1 

1 x x 

0 1 1 

At 

0 

0 

1 

1 

0 

0 

1 

1 

x 

x 

Ampex 1809633-01 

Ao 

0 

1 

0 

1 

0 

1 

0 

1 

x 

x 

Vee 

WR 

RD 

cs 
A1 

Ao 

CLK 2 

OUT2 

GATE 2 

CLK 1 

GATE 1 

OUT 1 

LOAD COUNTER NO. 0 

LOAD COUNTER NO. l 

LOAD COUNTER NO. 2 

WRITE "-"ODE WORD 

READ COUNTER NO. 0 

READ COUNTER NO.I 

READ COUNTER NO. 2 

AMPEX 
589-617 

DECODED ( 
ADDRESSES 

DO-D7 

CLK O, 1, 2 

GATE O, l, 2· 

OUT O, 1, 2 

WR 

NO-OPERATION 3 STATE RD 

DISABLE 3 STA TE 
cs 

NO OPERATION 3 STATE 
AO, Al 

PROGRAMMABLE 
INTERVAL TIMER 

Bidirectional data bus. 

Counter clock inputs. 

Enables counter (0, 1, 2) when high. 

Counter outputs. 

Write (asserted low)-allows data to 
enter counters and mode to enter control 
register. 

Read (asserted low)-allows counter 
contents onto data bus. 

Chip select (asserted low). 

Two-bit address selects counter. 

A-23 



TEXAS INSTRUMENTS 
SN74LS241 

TEXAS INSTRUMENTS 
SN74LS373 

A-24 

AMPEX 
589- 751 

OCTAL BUFFERS AND LINE DRIVERS 
WITH 3-STATE OUTPUTS 

Vee 2G 1 Y1 2A4 1 V2 2A3 1 V3 2A2 1 Y4 2A1 

1G 1A1 2Y4 1A2 2Y3 1A3 2Y2 1A4 2Y1 GNO 

AMPEX 
589-752 

OCTAL D-TYPE TRANSPARENT 
LATCH AND EDGE-TRIGGERED 

FLIP-FLOP 

ENABLE 
~ ~ w m ro ~ ~ w ~ ~~ 

OUTPUT 10 10 20 20 30 30 40 40 GNO 
CONTROL 

FUNCTION TABLE 

OUTPUT ENABLE 
D OUTPUT 

ENABLE LATCH 

L H H H 

L H L L 

L L .x Oo 
H x x z 

Ampex 1809633-01 



FAIRCHILD 
9637 

FAIRCHILD 
DS3692 

Ampex 1809633-01 

Vee 

INPUT A 

INPUT B/DISABLE 

MODE 

GND 

INPUT C/DISABLE 

INPUT D 

AMPEX 
590-193 

AMPEX 
590-194 

8 

IN A+ 

IN A-

IN 8+ 

IN 8--

DUAL DIFFERENTIAL 
. LINE RECEIVER 

DIFFERENTIAL LINE DRIVER 

RISE TIME CONTROL A 

OUTPUT A 

OUTPUT B 

RISE TIME CONTROL B 

RISE TIME CONTROL·C 

OUTPUT C 

OUTPUT D 

RISE TIME CONTROL D 

A-25 



ADVANCE MIRCO DEVICES 
AM25S09 

Vee 03 

18 11 

•, 2. 

s Oo 

ADVANCED MICRO DEVICES 

AMZ8002 

A-26 

STATUS 

MUL TIMICRO { 
CONTROL 

LOGIC SYMBOL 

Ai AD15 
Di 
iREQ 

AD13 

AEAD/WRfTE AD12 

NOAMALJSYiiii AD11 
BYTE/WOAD 

AD10 
ST3 ADI 
ST2 ADI 
ST1 

AD7 
STO 

AmZ8002 ADI 
iiMi' AD5 
fiOii 

AD4 
BUSAQ 

iiiiiiK AD2 

NMI 
Vi 
Nvi 
µr 
µa 

+SY GND CLK AES ET 

DEeOUPl.E 
(DO NOT UH) 

D3A 

14 

! 

DoA 

AMPEX 
590-227 

039 028 

13 12 

Am25S09 

4 s 

Doe D1s 

AMPEX 

.590-866 

ADDAISSI 
DATA BUS 

02A 

11 

' 
D1A 

QUAD TWO-INPUT 
HIGH-SPEED REGISTER 

02 CP 

10 8 

1 8 

a, GNO 

16-BIT MICROPROCESSOR 

ADI 1 • • ADI 

AD10 a • ADI 

AD11 a • ""' AD12 4 n ADI 
MHa • • MM 

iiOP • • ADI 
jJ 7 M ADI 

AD11 • D ADI 
AD14 • • AD1 

Yee 10 31 GND ---Vi u • C&.OCK 

iiVi 12 • ii 
iii ta • DICOUllU 

iiiiif 14 n Mi 
jiO 11 • .. 

iiRiQ ti • Mi 
iii 17 M IOID 

11 • ..,, 
8T2 11 aa iiiliill 

20 21 trll 

Ampex 1809633-01 



RCA 
CDP1854 

MOTOROLA 
MC68B50 

Ampex 1809633-01 

Voo · 
MODE (Vool 

vss 
~ 

R BUS 1 
R BUS 6 

R BUS ~ 

R BUS • 
R BUS 3 
R BUS 2 
R BUS I 
R BUS 0 

iNr 
fE 

PEIOE 
RSEL 

R CLOCK 
TPB 
DA 

SOI 

AMPEX 
590-932 

NC•NO CONNECTION 

Rx CLK 

m 

nm 
cso 
CS2 

vcc 

7 

AMPEX 
590-960 

T CLOCK 
~ 
E'S 
PSI 
NC 
CS3 
ROM 
T BUS7 
T BUS6 
T BUS~ 
T BUS4 
TBUS3 
T BUS2 
T BUS I 
T BUSO 
soo 
m 
CSI 
'fHRl 
CLEAR 

UNIVERSAL ASYNCHRONOUS 
RECEIVER/TRANSMITTER 

ASYNCHRONOUS COMMUNICATION 
INTERFACE ADAPTER 

m 
.5Co 
00 

01 

02 

03 

04 

05 

06 

07 

e 

A-27 



TRW 
MPY8HJ 

TEXAS INSTRUMENT 
TMS4164 

A-28 

PS 
P6 
P7 

CLKP 
TRIM 
TRIL 

PSGN (LSP) 
P8 
pg 

P10 
P11 
P12 
P13 
P14 
X7 
X6 
XS 
X4 
X3 
X2 

1 
2 
3 
4 
s 
6 
7 
8 
9 

10 
11 
12 
13 
14 
1S 
16 
17 
18 
19 
20 

NC 
0 

w 
~ 

AO 
A2 
A1 

Voo 

AMPEX 
590-987 

AMPEX 
.590-989 

40 
39 
38 
37 
36 
3S 
34 
33 
32 
31 
30 
29 
28 
27 
26 
2S 
24 
23 
22 
21 

Vss 
CAS 
a 
A6 
A3 
A4 
A5 
A7 

LSI MULTIPLIER 

P4 
P3 
P2 
Pl 
PSGN (MSP) 
YSGN 
Y1 
Y2 
GND 
Y3 
Vrx 
Y4 
vs 
Y6 
Y7 
RND 
CLK Y 
CLK X 
XSGN 
X1 

65K-BIT DYNAMIC RANDOM­
ACCESS MEMORY 

Ampex 1809633-01 
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