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DISCLAIMER 

Ampex Corporation makes no representation or warranties with respect to the 
contents of this manual and disclaims any implied warranties or fitness for 
any particular application. Ampex Corporation reserves the right to revise 
this manual without obligation of Ampex Corporation to notify any person or 
organization of such revision. 

COPYRIGHT NOTICE 

Copyright 1985 by Ampex Corporation. All rights reserved worldwide. No part 
of this publication may be reproduced without the express written 
permission of Ampex Corporation. 

WARNING 

This equipment generates, uses, and can radiate radio frequency energy and 
if not installed and used in accordance with the instructions in this book, 
may cause interference to radio communications. It has been tested and 
found to comply with the limits for a Class A computing device pursuant to 
Subpart J of Part 15 of FCC Rules, which are designed to provide reasonable 
protection against such interference when operated in a commercial environ­
ment. Operation of this equipment in a residential area is likely to cause 
interference in which case the user at his own expense will be required to 
take whatever measures may be required to correct the interference. 
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1.1 PURPOSE AND SCOPE 

SECTION I 
OVERVIEW 
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This manual provides installation and maintenance information for the Ampex 
230/219 Video Display Terminals. General information about the terminal, 
including specifications, is provided in this section. Installation pro­
cedures are explained in Section II. Section III is the general theory of 
operation. Maintenance information, including testing, definitions of error 
messages, adjustment procedures, and troubleshooting is included in Section 
IV. Section V provides removal and replacement procedures of the major 
components of the terminal. Appendix A gives installation instructions for 
user-installable options. Reference drawings and schematics are provided 
in Appendix B. 

1.2 REFERENCES 

Operation Manuals for the Ampex 230/219 terminals are available from Ampex. 
The part number for the Ampex 230 manual is 3515332-01, Rev B. The part 
number for the Ampex 219 manual is 3515453-01. 

1.3 GENERAL DESCRIPTION 

The Ampex 230/219 Video Display Terminals (henceforth referred to as the 
terminal) are a series of microprocessor-controlled, computer input/ output 
peripherals. The terminals operate in either full-duplex or half-duplex; 
conversation, block, or line transmission modes, or local (non-transmis­
sion) mode. 

Physically, the terminal is composed of three major subassemblies: display 
unit, keyboard, and pedestal unit (Figure 1-1). The display unit is a two­
piece molded plastic case housing a cathode ray tube (CRT) and the elect­
ronic circuitry necessary to perform the display functions. The pedestal 
unit is also a two-piece plastic case. In it, are housed the circuitry 
necessary to perform the required interfacing and data communications 
functions of a video display terminal. The keyboard unit provides the 
interface between the terminal operator and the display/pedestal units. A 
single, coiled cable connects the keyboard to the pedestal unit. 
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Figure 1-1. Ampex 230/219 Video Display Terminal 
(Major Subassemblies) 
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1.4 AMPEX 230 SPECIFICATIONS 

The following is a list of operating characteristics and specifications for 
the Ampex 230 terminal. 

Display Screen 
14-inch nonglare screen 
Green or amber phosphor 
60 or 65 Hz refresh rate (operator-selectable) 

Displayed Character Set 
238 displayable characters 
96 ASCII characters 
32 control characters 
15 line graphic characters 
64 block graphic characters 
31 national characters 
24 data lines; 1 status line; 1 user-programmable line 
2 display pages standard (optional 3rd and 4th pages) 

Character Typestyle 
7 x 10 dot matrix in a 9 x 12 dot field 

National Character Sets 
United States/United Kingdom 
German 
French 
Swedish 
Danish 
Norwegian 
Italian 
Spanish 

Video Attributes 
Flash 
Blank (security) 
Reverse video 
Underline 
Half-intensity 

Cursor 
Block or underline 
Flashing or Steady 
No cursor 
Readable and addressable 

Cursor Control Keys 
t, ~' +-, ~, Home, Tab, Back Tab, Return, 
Linefeed, Backspace 

1-3 



3515021-01 

Keyboard 
Low profile 30 mm DIN Standard 
16 programmable function keys (32 shifted) 
Audible keyclick (selectable on/off) 
Adjustable slope of 7, 11, and 15 degrees 
Detached, with coiled cable 
Separate numeric keypad 
Separate editing keys 
Step-sculptured, selectric-type layout 

Edit Keys 
Line insert/delete 
Character insert/delete 
Erase to end of line 
Erase to end of page 

Emulations 
Ampex 230, 210, D175, D150E, D150, D125, D80, D81, D30 
TeleVideo 950, 925, 924/914 
Wyse WY-50 

Operating Modes 
Full-duplex/half-duplex 
Conversation, block, local 
Protect, write protect 
Programmable Function Key 
Monitor 
Set-up (operator-selectable operating parameters via status 

line displays) 
Split Screen 
Extended Page 
132-column 
Double-size characters 
Jump Scroll 
Smooth Scroll (4 speeds) 
Auto-Flip 

Primary Port and Printer Port Data TranSJDission Rates 
(Independently-selectable) 
50, 75, 110, 150, 300, 600, 1200, 1800, 2400, 3600, 4800, 
7200, 9600, 19,200, and 38,400 bits per second 

Interfaces 
Primary Port - RS232C (Standard) serial port 

RS422 (customer-installable option) 
Current Loop (customer-installable option) 

Auxiliary Port - RS232C serial port 

Regulatory Compliance 
FCC Class A (United States) 
UL (United States) 
CSA (Canada) 
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Printer Functions 
Local print (page print) 
Transparent print 
Extension (copy) print 
Unformatted print 
Bidirectional port on/off 

Operating Environment 
Temperature: 320F to 104 °F ( oo,c to 400) 
Humidity: 5% to 95% 

Physical Dimensions 

Width: 
Depth: 
Height: 
Weight: 

Power Requirements 

Display Unit 
13.5 in. (343 mm) 
13.5 in. (343 mm) 
14.5 in. (369 mm) 
19.4 lb (8.7 kg) 

115 vac (+10%, -15%) at 0.5 amp, 60 Hz 
230 vac (+10%, -15%) at 0.25 amp, 50 Hz 

Transmission Protocol 
XON/XOFF 
DTR High/DTR Low 

1.5 AMPEX 219 SPECIFICATIONS 
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Keyboard 
19.0 in. (483 mm) 
7.5 in. (191 mm) 
1.5 in. ( 38 mm) 
2.0 lb (0.9 kg) 

The following is a list of operating characteristics and specifications for 
the Ampex 219 terminal. 

Display Screen 
14-inch nonglare screen 
Amber or green phosphor 
60 or 65 Hz refresh rate (operator-selectable) 

Displayed Character Sets 
174 displayable characters 
96 ASCII characters 
32 control characters 
32-special character and line graphic set 
24 data lines; 1 user line; 1 status line 
2 display pages standard (optional 3rd and 4th pages; user-installable) 
Double-high/double-wide characters 

Character Typestyle 

7 x 10 dot matrix in a 9 x 12 dot field 
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National Character Sets 
United States 
Denmark 
France 
Germany 
Italy 
Norway 
Spain 
Sweden 
United Kingdom 

Video Attributes 
Blink, Reverse Video 
Half-intensity, Underline (combination) 

Cursor 
Block or underline 
Flashing or steady 
Cursor On/Off 
Readable and addressable 

Keyboard 
Low profile 30mm DIN Standard 
16 programmable function keys 
Audible keyclick (selectable on/off) 
Adjustable slope of 7, 11, and 15 degrees 
Detached, with coiled cable 
Separate numeric keypad 
Separate editing keys (VT-131 compatible) 
Step-sculptured, selectric-type layout 
4 PF keys (general purpose function keys) 

Cursor Control Keys 
i , t , ~ , ~ , Home, Tab, Back Tab, Return, Linefeed, Backspace, Enter 

Edit Keys 
Line Insert/Delete 
Character Insert/Delete 

Emulations 
Ampex 219 
DEC VT131, VT100/VT102, VT52 
WY-75 

Operating Modes 
Full-duplex/half-duplex 
Conversational, block (edit), local 
Set-up, monitor 
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Display Format 
80 or 132 column display 
24-48 lines/page ( 96 lines/page optional) 
Split screen 
Auto-paging 
Jump Scroll 
Smooth Scroll (4 speeds) 

Primary Port and Printer Port Data Transm.ission Rates 
(Independently-selectable) 

3515021-01 

50, 75, 110, 134.5, 150, 300, 600, 1200, 1800, 2400, 3600, 4800, 
7200, 9600, 19,200, 38,400 bits per second 

Interfaces 
Primary Port - RS232C (Standard) serial port 

RS422 port (customer-installable option) 
Current loop interface (customer-installable option) 

Auxiliary Port - RS232C serial port 

Printer Functions 
Print screen 
Auto print 
Transparent print (Printer Controller) 
Print cursor line 

Operating Environment 
Temperature: 320F to 104°F (OOC to 4o0.c) 
Humidity: 5% to 95% 
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2. 1 INTRODUCTION 

SECTION II 
INSTALLATION 
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The Ampex 230/219 Video Display Terminals may be operated in a wide variety 
of physical environments. The remainder of this section provides ex­
planations and diagrams to assist the user during installation of these 
terminals. 

2.2 SERIAL PORT INTERFACE 

The Ampex 230/219 terminals use standard RS232C serial port interfaces for 
both the primary and printer ports. 

2.2.1 Primary Port Interface 

Table 2-1 provides interface pin signal assignments of the primary port. 

Table 2-1. Primary Port Pin Signal Assignments 

Pin No. Signal Name Signal Direction 

1 Chassis ground 
2 Transmit Data Output From Terminal 
3 Receive Data Input To Terminal 
lJ Request-to-Send Output From Terminal 
5 Clear-to-Send Input To Terminal 
6 Data-Set-Ready Input To Terminal 

(optional) 
7 Signal Ground 
8 Data Carrier Detect To Terminal 
20 Data-Terminal-Ready Output From Terminal 

Definitions .Q!. .l'M_ Primary ..f.Qr.t. ~ - The primary port conforms to the 
RS232C standard set forth by the EIA for a DTE. 

l'.i.n ZQ =..D..a..t.a. Terminal Read.y - This pin is made active by the terminal when 
it is ready to receive or transmit data. If DTR handshaking protocol is 
selected via the Set-up menu, then Pin 20 can be used to control the flow 
of data from the host. Pin 20 becomes inactive when the input buffer is 50% 
full. 
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.fin .6...:.. ..I2aJdl ~ Rea<iy - The terminal expects this pin to be active before 
data can be either transmitted or received • 

.fin 5...:.. Clear .tg,~ - The terminal expects this pin to be active before 
data can be transmitted • 

.f1n. .8..:....12aJdl Carrier Detect - The terminal expects this pin to be active 
before data can be received • 

.fin Z..:.. Transmit ..I2aJdl Output - The terminal uses this pin to transmit data 
to the host • 

.fin 3..:. Regeive ..I2aJdl Input - The terminal uses this pin to receive data 
transmitted by the host • 

.f1n. .!l.:. Request .tg,~ - The terminal makes this pin active prior to the 
transmission of data to the host in half-duplex mode. In full-duplex mode, 
this pin is kept active at all times • 

.fin1..:.. Signal Ground - The terminal uses this pin as a reference by where 
the other pins are judged active or inactive. 

NOTE: If a pin is not connec.ted it will be considered active. 

2.2.2 Printer Port Interface 

Table 2-2 provides pin signal assignments for the printer port. 

Table 2-2. Printer Port Pin Signal Assignments 

Pin No. Signal Name Signal Direction 

1 Chassis ground 
2 Transmit Data Output To Terminal 
3 Receive Data Input From Terminal 
4 Request-to-Send Output To Terminal 
5 Clear-to-Send Input From Terminal 
6 Data-Set-Ready Input From Terminal 
7 Signal Ground 
8 Data Carrier Detect From Terminal 
20 Data Terminal Ready To Terminal 

Definitions .Q.f.. ..tJ:.ut Printer ~.f.ilw. - The printer port conforms to the 
RS232C standard set forth by the EIA for a DCE. 
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.f.1n .2.0..:..D.a.ta Terminal Reaciy - The terminal will transmit/receive data 
to/from the printer port device when this pin is made active by the printer 
port device • 

.f1n 2..:. Transmit .D.a.ta, Output - The terminal expects to receive data 
transmitted by the printer port device • 

.f.1n 3..:. Receive .D.a.ta, Input - The printer port device receives data trans­
mitted by the terminal/host • 

.f1n 1..:. Signal Ground. - The terminal uses this pin as a reference by where 
the other pins are judged active or inactive. 

2.3 USER-INSTALLABLE OPTIONS 

The Ampex 230/219 allow alternatives to the standard RS232C interface at 
the primary port. These user-installable options are: 

RS422 Interface 
Current Loop Interface 

These options are available in kits provided by Ampex and may be ordered 
through your Ampex Sales Representative. Part numbers for these kits are as 
follows: 

RS422 Interface Kit - Ampex Part No. 3515412-0ZA 
Current Loop Interface Kit - Ampex Part No. 3515413-02A 

Refer to Appendix A for installation instructions on these user-installable 
options. 

2.4 INSTALLATION REQUIREMENTS 

The Ampex 230/219 terminals are designed to be placed on a flat, hard surface 
such as a desk or table top capable of supporting at least 22 pounds (10 
kg). Ambient temperature of the operating environment must be within 320 F 
to 1040 F (OO to 40° C) range. 

CAUTION 

Do not block any of the air vents on 
the unit. All air vents of the 
terminal case must be kept clear in 
order to provide proper cooling 
during operation. 
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2.4.1 Space Allocation 

The detached keyboard permits considerable flexibility in positioning the 
unit for use. Figure 2-1 illustrates the terminal's overall dimensions as 
well as the minimum surface area required for installation. 

TERMINAL-

&FT. 
CABLE 

l____. 13.60in. _J 
,...------ (343 mm) -----, 

F 19.00in. ~I 
(483mm)~ 

1 
13.50 in. 
t343mm) 

Figure 2-1. Overall Dimensions 
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2.4.2 Input Power 

The Ampex 230/219 are configured at the factory for either 115 or 230 
volts alternating current (vac). Installation site power requirements for 
both versions are listed in Table 2-3. 

Version 

115 vac 

230 vac 

Table 2-3. Input Power Requirements 

Phasing Frequency Current 

+10% Single Phase 60 Hz ±3% 
-15% 
+10% Single Phase 50 Hz ±3% 
-15% 

WARNING 

High voltage is present within the case 
when power is on. Remove the power cable 
from the ac receptacle before removing 
the top cover. Only authorized service 
personnel should open the case. 

0.50 

0.25 

A 

A 

The Ampex 230/219 may be strapped for 115 or 230 volts. Figure 2-2 con­
tains drawings showing the two versions of the strapping plug. Refer to 
these drawings when changing the voltage from 115 volts (applicable in the 
United States) to 230 volts (applicable outside the United States) or vice 
versa. 

NOTE 

The fuse, located in the fuseholder on 
back panel of the display unit (Figure 
2-3), must be changed when the voltage is 
changed. For: 

115 volts - Use a 2A fuse 
230 volts - Use a 1A fuse 
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Version 1 

230V 

6109 

Version 2 
Figure 2-2. Voltage Strapping Plug (Versions 1 and 2) 
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AC Power Cord and Plug 

Each terminal is shipped with either a 115 vac/60 Hz power plug (for use in 
the United States) or a 230 vac/50 Hz power plug (for use outside the 
United States). Ampex 230/219 terminals in the United Kingdom and 
Australia may need customized power plugs to fit the receptacles in these 
countries. 

WARNING 

Electric shock may result if the power 
cord is connected to AC power when the 
plug is cut off for Be sure to disconnect 
the cord from AC power before customizing 
the power plug. 

Interface Cable Connections 

Figure 2-3 is a view of the back panel of the Ampex 230/219 Video Display 
Terminals. Refer to this figure when attaching the primary port (to com­
puter) and the auxiliary port (to printer) interface cables. 

2.4.5 Keyboard Port Connection 

Figure 2-4 shows the location of the keyboard cable port. Refer to this 
figure when attaching the keyboard cable to the display terminal. 

CAUTION 

Do not connect or disconnect the keyboard 
to or from the display unit when the 
power is on. Erratic performance may 
result. 
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INTENSITY 
CONTROL 

DIAL 

POWER SWITCH 

I\ 

REAR PANEL VIEW 

~DISPLAY UNIT 

AUXILIARY (PRINTER} 
RS232C PORT 

PRIMARY AS232C PORT 

60988 

Figure 2-3. Ampex 230/219 Video Display Terminal (Back Panel View) 

Figure 2-4. Keyboard Port on Display Terminal 
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2.5 POWER-ON AND RESET 

To power on the terminal: 

1. Make sure all interface cables are connected properly to their 
respective ports (refer to 2.4.4 Interface Cable Connections and 
2.4.5 Keyboard Port Connection). 

2. Make sure the power cable is plugged into the proper outlet (refer 
to 2.4.3 AC Power Cord and Plug). 

3. Set the on/off switch to on. 

4. Within seconds, the unit undergoes its self-test. 

5. After the self-test is completed, a "beep" will sound and the 
cursor will appear in the top left-hand corner of the screen. 

6. Adjust the intensity by rotating the intensity control dial, 
located underneath the right-hand portion of the display unit. 

7. The terminal is now ready to begin performing the operations de­
scribed in the remaining sections of this manual. 

To reset the terminal while performing normal operations, press CTRL/SHIFT/ 
RESET. 

2.6 SELF-TEST 

The self-test feature is activated each time the terminal is powered on. 
For the most part, the test pattern on the screen cannot be viewed at 
initial power-on. To view the test pattern, initiate a self-test while the 
terminal is already "on" by entering Set-up mode (refer to Section IV) and 
typing "l". 

The self-test operation checks the following: 

CMOS RAM (a check sum of the terminal set-up information) 
DATA RAM 
DISPLAY RAM 
ROM 
VISUAL ATTRIBUTES (displays on the test pattern) 
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Result of Terminal Self-Test 

A test pattern will display, showing all character sets, visual attributes, 
firmware version number, and copyright information. If any component 
errors are detected, a message will display in the lower portion of the 
screen. 

NOTE 

Some characters may display which are 
not accessible using the standard firm­
ware. 

Possible error messages are: 

CMOS CHECKSUM ERROR 
DATA RAM ERROR 
DISPLAY RAM ERROR 
ROM ERROR 

If any of the above error messages display on the screen: 

1. Press CTRL/SHIFT/RESET to reset the terminal. 

2. Enter Set-up mode and set the parameters. Press SHIFT/S to save the 
para.meters and exit Set-up mode. 

3. Enter Set-up mode again. Type: 1 
(System will undergo another self-test procedure.) 

4. Verify any error messages: 

a. If the error message no longer displays, the terminal is ready 
to operate. 

b. If the error message still displays, contact an Ampex service 
location immediately. Do not attempt to correct the problem. 

5. Press CTRL/SHIFT/RESET to reset the terminal and clear the screen. 

NOTE: Ampex service locations are listed on the Warranty Information sheet 
included in the box with the terminal. 
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This section describes the theory of operation of the major subassemblies 
of the Ampex 230/219 terminals. 

3.2 GENERAL DESCRIPTION 

The basic block diagram in Figure 3-1 illustrates signal flow between the 
subassemblies of the terminal. The following paragraphs discuss the inter­
facing of subassemblies. 

3.3 OPERATION AND COMPONENTS OF THE TERMINAL CONTROLLER PWBA 

The hardware and circuitry of the controller PWBA is composed of the major 
functional blocks, input/output mapping, and interface buses shown in 
Figure 3-2. 

Functional sections of the terminal are controlled by the Central Process­
ing Unit (CPU) via a system data bus, an address bus, and control lines. 
Display and communications sections have some circuitry that run indepen­
dently of the CPU. The display section, for example, refreshes video con­
tinuously and automatically once initiated by the CPU. 

The host computer communicates with the terminal via an RS232C interface. 
The CPU receives serial data from the keyboard via a keyboard interface 
circuit resident in the Cathode Ray Tube (CRT) controller chip. 

The CPU is a Z80A microprocessor with fully-enhanced 8080-like instruction 
set. The hardware, as designed, uses Input/Output (I/O) instructions to 
access the I/0 ports. 

There are two interrupt sources. The maskable interrupt is generated by a 
Z80A DART chip and the non-maskable interrupt is generated by a PVTC (Pro­
grammable Video Timing Controller) chip. 

The data/address buses and control lines allow the CPU to access the pro­
gram ROM, the scratch pad RAM, and all of the I/O ports. Depending on 
firmware requirements, 16K to 32K bytes of program P/ROM can be installed. 

The CPU's scratch-pad and data memory consists of a 2K x 8 CMOS RAM and 
provides nonvolatile storage of all of the set-up parameters including 
optional modes, communication parameters, emulation parameters, etc., 
through the use of a 3V lithium battery. 
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Input/Output Mapping and the CPU 

Through I/O mapping, the CPU interfaces with: 

PVTC chip 
Z80A DART chip and other communications-related circuitry 
Keyboard (via bus interface chip) 
CRT controller chip 
Bus interface chip 
Z80A-CTC chip 

3.3.1.1 Display I/O 

Display I/O gives the CPU control over the PVTC chip (including initializ­
ing the PVTC chip, reading/writing cursor position, flashing clock, and 
scrolling). 

Once initialized by the CPU, the PVTC chip subsequently performs the con­
tinuous refreshing required of the PVTC by generating the video, horizontal 
drive, and vertical sync signals required by the CRT monitor. 

3.3.1.2 Communication I/O 

The communication I/0 gives the CPU control over the Z80A DART chip (in­
cluding sending/receiving characters on the word level and checking Z80A 
DART status) and other communications circuitry (including primary/printer 
port selection and bidirectional/extension printer port selection). 

Once initialized by the CPU, the Z80A DART chip and other communications 
circuitry subsequently perform the parallel-to-serial, serial-to-parallel, 
and signal level conversions required for serial port interfacing. 

A Z80A-CTC chip is needed to generate the baud rate for the Z80A DART. 

3.3.1.3 Keyboard I/O 

The keyboard 1/0 allows the CPU via the bus interface chip to transmit and 
receive data to and from the keyboard. 

Central Processing Unit 

The CPU is the control center of the terminal controller. The following 
paragraphs describe the functions of the CPU, the buses, and memory inter­
faces used to control other parts of the system. 

3.3.2.1 Functions of the CPU 

As mentioned earlier, the CPU is a Z80A microprocessor. It contains 
circuitry for program execution as well as the program registers: 
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Clock - The CPU clock is a 3.6864 MHz generated from a 3.6864 MHz crystal. 
The clock input to the ZBOA requires special high level generation by a 
74LS04 driver (U32) and a 1K ohm resistor (R34). 

Reset The CPU is reset by the power-up reset circuit or power-down reset 
circuit. 

Memory Reguest (MREQ) - At the beginning of each cycle, an MREQ is issued. 
The MREQ is used to enable the decoding circuitry (U46) to generate chip 
select signals. 

Read/Write Signals - Following the MREQ for each memory-mapped I/0 read/ 
write cycle, a Bus read or write signal occurs when a byte is to be read 
from or written to memory or memory-mapped I/0. 

Input/Output Request (IORQ) - The IORQ is used to enable the I/0 port 
function. 

Maskable Interrupt - Maskable interrupt of the CPU is generated by the Z80A 
DART chip. There are three types of maskable interrupts: Receive Data 
Register Full, Transmit Data Register Empty, or External/Status interrupt. 

Non-maskable Interrupt - Non-maskable interrupt input of the CPU is gen­
erated by the PVTC chip. There are two possible causes of non-maskable 
interrupts: Vertical Blank or Line Zero. 

3.3.2.2 Buses Used for Interfacing 

During the CPU's read memory or write memory, the Data/Address bus signal 
lines carry address information to the other components and data informa­
tion to or from those components. 

ll.a..t..a .liwi - The CPU's eight data lines, D7 through DO, carry the data 
between the CPU and all of the memories and I/O devices. 

Address .l2lw. - There are sixteen address lines, AO through A15, 
address the memories and I/0 ports. In general, the lower address 
used to address specific bytes in the program P/ROM and the data 
highest address bits select between the system entities. 
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3.3.2.3 Memory Interfaces 

The following paragraphs contain descriptions of the various memory inter­
faces: 

Program RQM/PRQM - The program instruction memory can be configured out of 
various types of numbers of ROMs/PROMs. The total memory space is 32K. 
Table 3-1 shows the various jumper settings and IC (Integrated Circuit) 
locations for select memory capacity. 

Table 3-1. Program Instruction Memory Configurations 

Jumper Total Address Ranges IC IC Memory for 
Settings Memory for Access Location Type each IC 

-·· -'-~ -· ·-- "1----· - f-· ·- --t--·· ---·· -··- ··-

W16-W17 16K 0 - 3FFF U34 2712B/2312B 16K 
W20-W21 

W16-W17 20K 0 - 3FFF U34 2712B/2312B 16K 
W20-W21 4000 - 4FFF U35 2732/2332 4K 

W16-W17 24K 0 - 3FFF U34 2712B/2312B 16K 
W20-W21 4000 - 5FFF U35 2764/2364 BK 

W16-W17 32K 0 - 3FFF U34 2712B/2312B 16K 
W20-W21 4000 - 7FFF U35 2712B/2312B 16K 

W17-W18 32K 0 - 7FFF U34 27256/23256 32K 
W19-W20 

-

.D.a..t.a.RAM - Depending on terminal configuration, the data RAM can consist of 
2K or BK bytes static CMOS random-access memory. 

Jumper 
Settings 

W11 - W12 
W10 - W11 

Address Ranges 
for Access 

COOO - C7FF 
COOO - DFFF 

IC 
Type 

5517 
5565 

Memory for 
each IC 

2K 
BK 

The data RAM is split into two different regions. The first region is used 
as memory for the programmable function keys and as software switches 
defining the terminal's default states. The second region is used as the 
CPU's scratch-pad RAM. 
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Display .RAM - Depending on terminal configuration, there are either two or 
four pages of display memory. Jumper settings are as follows: 

Total 
Pages 

Juaper 
Settings 

Address Ranges 
for Access 

IC 
Location 

IC 
Type 

Memoey for 
each IC 

(For PCB 3515400) 

2 W7 - W9 0 - 07FF U17, U23 2016 
W2 - W3 800 - OFFF U18, U24 2016 
W5 - W6 

4 W8 - W9 0 - 1FFF U17, U23 5565 
W1 - W2 
W4 - W5 

(For PCB 3515455) 

2 W7 - W8 0 - 7FF U17, U23 2016 
W1 - W2 800 - OFFF 018, U24 2016 
W4 - W5 

4 W7 - W9 0 -1FFF 017, U23 5565 
W2 - W3 
W5 - W6 

Each character contains 16 bits: 

MSB 
(Most 
Signifi­
cant Bit) 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

--~-1--1-[-;;~ii-~;;;;;--------1 
Lcharacter Set 

Blank 
Flash 

...... ----Underline 
'-------Reverse Video 

-----------Half-Intensity 

2K 
2K 

8K 

2K 
2K 

8K 

LSB 
(Least 
Signif i­
Bit) 

--------------------Double-Width/Single Width 
--------------------Protect Bit 

'-------------------------~·Graphics 

The seven least significant bits contain the ASCII character to be dis­
played. in that character position. The other nine bits affect how that 
character is actually displayed: one bit selects the graphic character 
set, one bit represents protected data, one bit determines the character 
size, and five bits determine the visual attributes. 
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In field (or embedded) attribute emulation, bits 11 through 8 are not used. 
For the attribute delimiter, the pattern of bits 15, 14, 7, 6, and 5 should 
be 01000. When a TeleVideo terminal is being emulated, bit 4 should be O. 
Visual attributes are activated when the corresponding bit; 4, 3, 2, 1, or 
0 is set to 11 1. 11 Table 3-2 defines each bit of an attribute delimiter. 

Table 3-2. Attribute Delimiter Bits 

Bit Definition 

4 Half-Intensity (Wyse WY-50 emulation) 
3 Underline 
2 Reverse Video 
1 Flash 
0 Blank 

Transfer of data between the CPU and the display RAM is accomplished via 
the memory interface circuit resident in the bus interface chip and is 
controlled by the PVTC signals: Read Data Buffer and Write Data Buffer. 

Operation of CPU Memory 

The general theory of operation of the hardware for program memory is 
described jon the following paragraphs, 

3.3.3.1 Program ROM/PROM 

The program ROM/PROMs are static and begin their access time as soon as the 
address lines are valid (i.e., they access continuously). The ROM/PROM 
drive the main data bus directly so that the access time from address valid 
to data out is 350 nsec, maximum. The upper memory address bits are used to 
select and enable the specific ROM/PROM's data outputs using pin 20 of the 
selected IC. 

3.3.3.2 Data RAM 

The CMOS RAM is used together with a long life (10 years minimum) 3.4V 
lithium battery for nonvolatile storage of modes of operation. The CMOS RAM 
write enable pin goes directly to the CPU's WR pin (U24-U22). When AC power 
is off, the CMOS RAM will draw standby current from the 3.4V battery. When 
AC power is on, the CMOS RAM will draw current from the +5V supply. 

3.4 OPERATION OF DISPLAY CIRCUITRY 

The following paragraphs di.scuss the operation of programmable video timing 
controller and display circuitry. Figure 3-3 is a block diagram of the 
Video PWBA. 
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3.4.1 General Information 

The characters displayed on the screen are accessed (read and written) by 
the CPU via the display RAM. Memory can be two or four pages of 1,920 
sixteen-bit words each and separate status and user lines of 80 sixteen-bit 
words each. In the 16 bits of display RAM location, five bits determine the 
attribute (underline, flash, blank, reverse video, or half-intensity), one 
bit determines the character size, one bit represents the protect flag, and 
one bit selects the international character set for each corresponding 
character as defined in the remaining eight bits. 

The display RAM requires that the Programmable Video Timing Controller 
(PVTC) be properly controlled by the CPU for transferring data to and from 
the display RAM. 

3.4.2 Operation of the PVTC Chip 

The Programmable Video Timing Controller (PVTC) chip is accessed by three 
control strobes: Chip enable, CPU read, and CPU write signals. The 8000H 
decode output of the upper address lines provide the chip select for the 
PVTC. The lower three address lines (AO-A2) and read/write signals go to 
the PVTC chip for initialization register selection. 

In order to attain the 26 data lines at 60 or 65 Hz refresh rate, the 
initialization registers (IRO-!R10) are loaded by the as shown in 
Table 3-3. 

Table 3-3. PVTC Chip Initialization Register Selection 

Value In Hex) 
Initialization 60 Hz 65 Hz 

Registers 80 Col 132 Col 80 Col 132 Col 

IRO 58 58 58 58 
IR1 1D 1D 1D 1D 
IR2 21 60 21 60 
IR3 8C 8C 26 26 
IR4 19 19 19 19 
IR5 4F 83 4F 83 
IR6 OB OB OB OB 
IR7 2B 2B 2B 2B 
IR8 00 00 00 00 
IR9 40 40 40 40 
IR10 99 99 99 99 

-··-,-. ...,.,,,_ __ 

Note that there are 11 initialization registers which are accessed sequen­
tially via a single address (08000). The PVTC maintains an internal pointer 
to these registers which is incremental after each write at this address 
until the last register (IR10) is accessed. This internal pointer can also 
be preset to any register of the group by loading a value from 10H to 1AH 
to PVTC command register ( 08001 ) • 

3-10 



3515021-01 

Initialization Register Parameters 

Parameters of the initialization register values indicated in Table 3-3 
are: 

Initialization Register D. (IBO) 

Bit 7, not used (=O) 
Bits 6 - 3 = N; Scan lines/character row (where scan lines/ 

character row = N + 1) 
Bit 2 = O; sync select (VSYNC) 
Bit 1 - O = 00; buffer mode select (independent mode) 

Initialization Register 1. ( IRl ) 

Bit 7 = o; non-interlace 
Bits 6 - 0 = N; equalizing constant (where equalizing constant 

= N + 1) 

Initialization Register Z ( IR2) 

Bit 7 not used (=O) 
Bits 6 - 3 = N; horizontal sync width (where horizontal sync 

width = 2 * N + 2) 
80 Col - horizontal sync width = 2 * 4 + 2 = 10 CCLK 

132 Col - horizontal sync width = 2 * 12 + 2 = 26 CCLK 
Bits 2 - 0 = T; horizontal back porch (where horizontal back 

porch = 4 * T + 1) 
80 Col - horizontal back porch = 4 * 1 + 1 = 5 CCLK 

132 Col - horizontal back porch = 4 * 0 + 1 = 1 CCLK 

Initialization Register 3. (IR3) 

Bits 7 - 5 = N; vertical front porch (where vertical front porch 
= 4 * N + 4) 

60 Hz: vertical front porch = 4 * 4 + 4 = 20 (scan lines) 
65 Hz: vertical front porch = 4 * 1 + 4 = 8 (scan lines) 

Bits 4 - 0 = T; vertical back porch (where vertical back porch 
= 2 * T + 4) 

60 Hz: vertical-back porch = 2 * 12 + 4 = 28 (scan lines) 
65 Hz: vertical back porch = 2 * 6 + 4 = 16 (scan lines) 

Initialization Register! (IR4) 

Bit 7 = O; character blink rate = 1/16 VSYNC 
Bits 6 - 0 = N; character row/screen (where character row/screen 

= N + 1) 
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Initialization Resister 5.. (IRS} 

Bits 7 - 0 = N; character/row (where character/row = N + 1) 
80 Col - character/row = 4F (H) + 1 = 50 (H) = 80 

132 Col - character/row = 83 (H) + 1 = 84 (H) = 132 

Initialization Resister .6.. (IR6} 

Bits 7 - 4 = N; first line of cursor (scan line 0) 
Bits 3 - 0 = T; last line of cursor (scan line 11) 

Initialization Resister 'L ( IR7} 

Bits 7 - 6; not used (=O) 
Bit 5 = 1; cursor blinking 
Bit 4 = O; normal size character 
Bits 3 - 0 = N; underline position (scan line 11) 

Initialization Resister .B. (IR8} 

Bits 7 - 0 = display buffer first address Least Significant Bits 
= OOH 

Initialization Resister .9.. (IR9} 

Bits 7 - 4 = N; display buffer last address (where display buffer 
last address = 1024 x N + 1023) 

Bits 3 - O = display buffer first address Most Significant Bits = O 

Initialization Resister 1Q_ (IR10} 

Bit 7 = 1; cursor blink rate= 1/32 VSYNC 
Bits 6 - O = N; split screen interrupt row = 19 (H) = 25 

Valid Address/Blanking and Sync Signals Relationship 

Figures 3-4 and 3-5 illustrate the timing of a frame (80 columns and 132 
columns respectively) showing the relationship between the valid character 
address and the blanking and sync signals. The left and right edges corres­
pond to the start of the horizontal sync and the top and bottom edges 
(different for 60 and 65 Hz) correspond to the start of the vertical sync. 

The inner solid-lined rectangle (26 character rows x 80/132 characters) 
represents the time during which the PVTC chip outputs valid address on 
DADDO - DADD12. The DADDO - DADD12 lines range from 0 to 79/131 on each 
scan across the 80/132 character positions counting out the 26 character 
rows, covering rows 0 through 25 on each frame. The CRT controller IC 
presents the scan line number or LAO - LA3, covering all rows 0 through 25 
on each frame. 

3-12 



3515021-01 

The positive-true blanking signal is emitted with no character time delays 
after the end of the last character to the beginning of the first character 
address, as well as continuously from the end of the last character row 
until the beginning of the first character row. 

3.4.4.1 Horizontal Sync 

The horizontal sync (HSYNC) is delayed by five characters (as blanking) and 
additionally has a "back porch" of five characters (for 80 columns) or one 
character (for 132 columns) after the HSYNC ending. The HSYNC signal width 
is ten characters long for 80-column display or 26 characters long for 132-
column display. 
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3.4.4.2 Vertical Sync 

The vertical sync (VSYNC) starts after the last scan line of the frame and 
continues for three horizontal scan lines. The programming of the total 
scan lines per frame determines whether there are 60 or 65 frames per 
second. Following the last scan line (at the same time the VSYNC starts), 
the vertical character row start is delayed by 28 scan lines for 60 Hz and 
16 scan lines for 65 Hz. This variation provides for approximately the 
same vertical centering for both 60 Hz and 65 Hz. 

3.4.4.3 Cursor Signal 

The cursor signal is emitted during the time when the internal cursor 
address matches the screen address (DADDO - DADD12). 

3.5 OPERATION OF THE DISPLAY RAM 

Displayed characters and attribute control characters are stored in and 
received from either 2K x 8 or 8K x 8 S/RAMs. The PVTC chip generates three 
control signals: Buffer Chip Enable, Write Data Buffer, and Read Data 
Buffer. These signals provide the transfer of data between the CPU and the 
display RAM (via the interface circuits resident in the Bus Interface 
chip). 

3.6 CHARACTER GENERATOR 

The four least significant address bits of the character generator are 
derived from the scan line address bits of the CRT controller IC chip. 
During actual display, the seven ASCII bits address a "character generator 
ROM" which allows the specifications of a 7 x 10 dot matrix to be displayed 
within the 9 x 12 field as shown below. Thus, each 9-bit data word can 
select any one of 512 character-generated ROM patterns to fill in the 7 x 
10 dot matrix. 

The display character field has the following format: 

CO LUMB 
ROW 0 1 2 3 4 5 6 7 8 

0 x x x x x x x x x Blank* 
1 x A A A A A A A x Top Scan Row 
2 x A A A A A A A x Character Scan Row 
3 x A A A A A A A x " 4 x A A A A A A A x " 
5 x A A A A A A A x " 
6 x A A A A A A A x " 
7 x A A A A A A A x " 
8 x A A A A A A A x " 
9 x A A A A A A A x " 10 x A A A A A A A x Bottom Scan Row 

11 Blank •• 
*Row 0 is always blank, except for graphics. 

••Row 11 is always blank, except for graphics and underlines. 
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The bit maps for character scan line display matrices have this format: 

For normal characters: 
For graphics characters: 

B D7 D6 
D7 D7 D6 

3.7 GENERATION OF VIDEO SIGNALS 

D5 D4 
D5 D4 

D3 
D3 

D2 D1 
D2 D1 

B 
D1 

0 
1 

(00:0) 
(D0=1) 

At the end of each character generator access, the dot data are loaded into 
a shift register in order to begin displaying the scan line of the char­
acter. The basic video "dots" emanate from the shift register. 

Basic Video 

For normal (non-graphics) characters, the first and last 
always blanked. For graphics characters, the first dot 
same value as the next dot position. This allows the 
graphics characters to extend all the way to the adjacent 
for producing multicharacter solid horizontal lines. 

dot positions are 
position has the 
horizontal line 

character fields 

If blank video is desired, the video "dots" will be blanked. If reverse 
video is desired, the video "dots" will be driven onto a two-level video 
point where there is a half or full intensity before being driven onto the 
monitor for display. 

Attribute Control Signals 

Attribute data become active as the shift register is loaded. 
loaded into the final pipeline register. The attribute bits 
constant throughout the display character's dots for the scan 
progress. 

They are 
are held 
line in 

During field attribute emulation, the attributes are all loaded into the 
attribute hold register as the attribute delimiter is encountered. These 
attributes remain constant until another attribute delimiter is encoun­
tered. 

The half-intensity bit, when enabled, causes the two-level video point to 
be loaded down, thereby lowering the video intensity level. 

The inverse video bit complements video polarity. It effectively follows 
character and scan line blanking controls and reverses the background 
intensity level. 

The blank attribute bit blanks the character's video level causing the 
character to recede into the background. The blinking bit causes the video 
to alternate between the normal and blanked-to-background states. The 
blinking rate is under program control. 
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3.8 OPERATION OF SERIAL INTERFACE CIRCUITRY 

Operation J1.!.. ZBOA-CTC - The ZBOA-CTC (Counter/Timer Circuit) is a program­
mable component with four independent channels that provide the transmitter 
and receiver clocks for the primary and printer ports. Channels O and 1 are 
primary port transmitter and receiver baud rates, respectively. Channel 3 
is the printer port baud rate. 

Operation J1.!.. ZBOA-DART - The Z80A-DART (Dual Asynchronous Receiver/ 
Transmitter) provides a program-controlled interface between 8-bit micro­
processor-based systems and serial communication data sets. 

3.9 DRIVER-RECEIVER OPERATION 

The primary port can transmit and receive data via RS232C, current loop, or 
RS422 lines. The printer port is a bidirectional RS232C serial port. 

Primary Port - RS232C Interface 

When the RS232C interface is used, data will be transmitted via RS232C 
circuit BA and data input via RS232C circuit BB. RS232C control lines are 
controlled or sensed by the CPU according to the EIA RS232C specification. 
The RS232C interface is configured such that the terminal controller be­
comes a Data Terminal Equipment (DTE). 

Table 3-4 lists the RS232C pin signal assignments. 

Table 3-4. RS232C Pin Signal Assignments 

Pin RS232C 
No. Circuit Definition 

1 AA Protective Ground 
2 BA Transmit Data to Modem/Host 
3 BB Receive Data from Modem/Host 
4 CA Request-to-Send 
5 CB Clear-to-Send 
6 cc Data Set Ready 
7 AB Signal Ground 
8 Data Carrier Detect 

20 CD Data Terminal Ready 

Primary Port - Current Loop Interface (Option) 

If the Current Loop interface option board is installed, the transmitter 
current loop is always active on the port connector pins, J4, 6-13 and J4, 
6-25. The receiver current loop is always active on the port connector 
pins, J4, 6-4 and J4, 6-12. Table 3-5 lists current loop interface pin 
signal assignments. 
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Table 3-5. Current Loop Pin Signal Assignments 

Pin No. Definition 

9 20 mA Source 
12 Current Loop Receive (+) 
13 Current Loop Transmit (-) 
14 20 mA Source 
24 Current Loop Receive (-) 
25 Current Loop Transmit (+) 

Primary Port - RS422 (Option) 

If the RS422 interface option board is installed, data will be transmitted 
and received according to EIA RS422 specifications. Table 3-6 lists the 
RS422 pin signal assignments. 

Table 3-6. RS422 Pin Signal Assignments 

Pin No. Definition 

15 Receive Data (+) 
17 Receive Data (-) 
19 Transmit Data (+) 
25 Transmit Data (-) 

Printer Port 

The printer port's data and control signals are directly connected to the 
primary port via a multiplex circuit. This allows the printer port to 
functions as a bidirectional printer port. 

3.10 OPERATION OF BUS INTERFACE CHIP 

The bus interface IC includes: 

a. Bus interface circuit 
b. HSYNC drive circuit 
c. Keyboard interface circuit 

a. The bus interface circuit provides the necessary circuitry for the 
CPU to access the display RAM data bus. 

b. The HSYNC drive circuit extends the HSYNC pulse to fit the video 
board requirement. 

c. The keyboard interface circuitry uses two shift registers to con­
vert the serial data to parallel data. The clock of shift registers is 
derived from a sixteen-divided counter from HSYNC. The counter starts 
counting from VSYNC and stops when 12 data bits are received. Since the 
data stored in the shift register will clear as VSYNC occurs, the CPU 
should read the data before then and answer the keyboard by accessing the 
appropriate I/0 port. 
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4.1 INTRODUCTION 

SECTION IV 
MAINTENANCE 

This section contains maintenance information for the Ampex 230/219 Video 
Display Terminals;, Corrective action for field repair of the terminal 
should be limited to removal and replacement of subassemblies (Section VI). 
Procedures involving maintenance adjustments and repairs should be per­
formed by service personnel familiar with data terminal and video equip­
ment. 

WARNING 

Exercise caution while working on 
the energized video or power supply 
sections. Avoid physical contact 
with high voltage leads and connec­
tions. 

4.2 TEST EQUIPMENT 

A list of test equipment (equivalent items may be substituted) 
during adjustment and troubleshooting is provided in Table 4-1. 
tion to the items listed, hand tools commonly used in the repair 
tronic equipment will be required. 

Table 4-1. Test Equipment 

Test Equipment Manu.facturer Model or Part 

AC Current Probe Tektronix P6021 

Termination for AC Tektronix 011-0105-00 
Current Probe 

Oscilloscope Tektronix 485B 

Digital Voltmeter Fluke 8020A 

' 
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4.3 PERFORMANCE TESTING 

The procedures ~escribed below can provide an evaluation of terminal per­
formance. 

Power On Self Test 

1. Detach the interface cables connected to the primary port and 
printer port. 

2. Apply power to the terminal. Verify the following: 

a. Alarm (beep) sounds within 5 seconds. 

b. User line and cursor appear within 15 seconds. 

c. No bad component error messages are indicated on the status 
line. Bad component error messages are explained in Table 4-2. 

Table 4-2. Bad Component Error Messages 

Message Explanation Corrective Action 

CMOS CK ERROR CMOS CHECK SUM Replace Controller PWBA 
FAILURE : 

DATA RAM ERROR DATA MEMORY FAILURE Replace Controller PWBA 

DISPLAY RAM DISPLAY MEMORY Replace Controller PWBA 
ERROR FAILURE 

i 

ROM ERROR PROGRAM MEMORY Replace Controller PWBA 
FAILURE 

NOTE: Clear bad component error indicators by resetting the terminal~ 

4.3.2 Test Pattern 

1. Apply power to the terminal. 

2. Enter Set-up mode. 

3. Press the number, 1. 
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4. Verify the following: 

a. The terminal's model number and firmware revision level are 
displayed on line 1. 

b. Reverse video, half intensity, underlining, and flashing 
character visual attributes are displayed. 

c. All alphanumeric characters, national characters and symbols, 
and monitor mode facsimile symbols are displayed. 

d. Block and line graphics are displayed. 

4.3.3 Keyboard Test 

1. Apply power to the terminal or press CTRL/SHIFT/RESET to reset the 
terminal if power is already on. 

2. Place the terminal in local mode (enter Set-up mode). 

Starting 
symbol, 
sequence. 

at the upper left corner of the keyboard, press each 
number, and letter key (shifted and unshifted) in 

4. Verify that: 

a. Keys do not stick. 

b. Characters appear on the screen as keys are pressed. 

c. Appropriate character appears on screen for corresponding key 
(depends upon character set; selectable in Set-up mode). 

d. Only one character appears on the screen when each key is 
pressed and released once. 

4.4 VIDEO ADJUSTMENTS 

Seven adjustments on the Video PWBA, as shown in Figure 4-1, permit adjust­
ment of the brightness, focus, vertical size, vertical linearity, and 
horizontal size. Note that brightness (paragraph 4.4.1) should be adjusted 
prior to performing the other adjustments. 

4.4.1 Brightness 

1. Apply power to the terminal. 
(enter Set-up mode). 

Place the terminal in local mode 

2. Select a reverse video background (Status Line 2 in Set-up mode). 
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3. Enter SHIFT/S to generate a reverse video display. 

4. Turn the intensity control dial (under lower-right corner of 
display screen on exterior of case) to maximum intensity (refer to 
Figure 2-3). 

5. Remove the top cover (see para.graph 6.3.1). 

6. Adjust brightness (VR301 on Video PWBA: see Figure 4-1) so that 
CRT display is at maximum brightness but no raster is visible. 

1. Using the intensity control dial, lower the CRT brightness to a 
comfortable viewing level. 

8. Remove power from the terminal. 

9. Replace the top cover. 

VERTICAL HOLO 
ADJUSTMENT IVR201) 

BRIGHTNESS 
ADJUSTMENT 

(VRJOl) 

VERTICAL LINEARITY 
ADJUSTMENT IVR203) 

VERTICAL SIZE 
ADJUSTMENT IV R 202) 

Figure 4-1. Video Adjustments 

4-4 

DYNAMIC FOCUS 
ADJUSTMENT IL 103) 

HORIZONTAL WIDTH 
ADJUSTMENT IL 1021 

FOCUS 
ADJUSTMENT IVRJ02) 
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4.4.2 Focus 

1. Apply power to the terminal. 
(enter Set-up mode). 

3515021-01 

Place the terminal in local mode 

2. Fill the screen with exclamation marks(!). 

3. Remove the top cover. 

4. Adjust Focus (VR302 on Video PWBA for center focus; focus coil 
L103 for edge focus: see Figure 4-1) so that the dot of every 
exclamation mark (in both center and edge areas of the screen) is 
clearly separated. 

5. Remove power from the terminal. 

6. Replace the top cover. 

4.4.3 Vertical Size 

1. Apply power to the terminal. 

2. Enter Set-up mode and place terminal in local mode. 

3. While still in Set-up mode, type the number 11 011 to generate an 
alignment pattern. 

4. Remove the top cover. 

5. Adjust the vertical dimension of the video display (VR202 on Video 
PWBA: see Figure 4-1) to 172mm (.:t3mm). 

6. Remove power from the terminal. 

1. Replace the top cover. 

4.4.4 Horizontal Size 

1. Apply power to the terminal. 

2. Enter Set-up mode and place the terminal in local mode. 

3. While still in Set-up mode, type the number 11 011 to generate an 
alignment pattern. 

4. Remove the top cover. 

5. Adjust the 
Video PWBA: 

horizontal dimension of the video display 
see Figure 4-1) to 239 mm (.±5mm). 

6. Remove power from the terminal. 

7. Replace the top cover. 
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4.4.5 Vertical Linearity 

1. Apply power to the terminal. 

2. Enter Set-up mode and place the terminal in local mode. 

3. While still in Set-up mode, type the number "O" to generate 
an alignment pattern. 

4. Remove the top cover. 

5. Adjust vertical linearity (VR203 on Video PWBA: see Figure 
so that typical dimensions of any "E" character are within 
percent of the dimensions illustrated in Figure 4-2. 

6. Remove power from the terminal. 

7. Replace the top cover. 

4.5 TROUBLESHOOTING 

4-1) 
15 

Figure 4-3 is an interconnection diagram of the terminal. The waveforms 
provided in Figures 4-4 through 4-8 are representative of typical oscillo­
scope CRT displays. 

~1.5mm 

- t 
2.3mm 

2.3mm 

_L: 
4.6mm 

2.3mm 

__.__ ___ - _ _j_ 

h.m~ 
6189 

Figure 4-2. Dimensions of E Character 
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1. Dot Rlite 1118.6 MHz 
In 80 Columns; 

32.14 MHz In 132 Columns 

Figure 4-4. Video Waveform 

_f_ 

-r 

Figure 4-5. Vertical Sync Waveform 
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6202 
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L HORIZONTAL RATE IS 21.778KHz 

2. HORIZONTAL DRIVE PULSE WIDTH 
IS 12 Ms 

T r"'~ 

Figure 4-6. Horizontal Sync Waveform 

Figure 4-7· Vertical Deflection Waveform 
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1 • Horizontal Deflection 
current is 21. 78 KHz 

Figure 4-8. Horizontal Deflection Waveform 
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5.1 INTRODUCTION 

SECTION V 
REMOVAL AND REPLACEMENT 

3515021-01 

This section provides instructions for the removal and replacement of the 
terminal's major replaceable parts. 

WARNING 

There are hazardous voltages inside 
the pedestal and display units. 
Extremely high voltages are present 
on the CRT. The CRT may retain a 
charge for an indefinite period of 
time if not discharged. Always 
discharge the CRT before replacing 
it or working near it. 

5.2 SUBASSEMBLY/PARTS LOCATION 

Table 5-1 provides a list of removable parts and subassemblies for the 
Ampex 230/219 terminals. Figure 5-1 is an exploded view of the location of 
those parts and subassemblies. 

Table 5-1. Subassembly and Parts List 
--·-

Ref 
Fig. 5-1 Subassembly/Part ' Part No. 

A Pedestal Assembly 3515333 
B CRT Housing, Bottom 3513426 

Ground Spring Assembly 3515160 
c Video, PWBA 3515240 
D CRT Housing, Top 3513427 
E Video, PWBA (hard-wired 

to major board) 3515240 
F Pedestal Unit, Top 3513425 
G CRT Amber 3515151 

CRT Green 3515151 
Intensity Control Assembly 3515233 

H Yoke/Cable Assembly 3515158 
I Controller, PWBA 3515400, 3515455 
J ON/OFF Switch/Filter 3515385 
K Power Supply, PWBA 3513403 

Choke Assembly 3515230 
L Keyboard Cable Connector to 

Keyboard Assembly 3515334 
Keyboard Cover 3513420 
Keyboard Base 3513421 
Coil, Cable 6-ft 3515147 
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II _/~ 
·1 I . Jl 
I .. 1 I 1 IVf · I 

62290 

Figure 5-1. Subassembly Location Diagram 
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5.3 PRELIMINARY PROCEDURE 

Before removing or replacing any of the parts of the terminal, turn the 
power off and unplug power cord. Disconnect the keyboard cable from the 
display unit. When removing parts with cable or wire connections, it is 
recommended that the cables or wires are tagged in order to ensure correct 
replacement. 

Display (Bezel) Cover Removal And Replacement 

Using a Phillips screwdriver, remove the two screws at the rear of the 
display unit. Carefully slide the cover away from the screen (Figure 5-2). 
When cover will slide no further, gently tilt cover up and lift off. 

Replacement is the reverse of removal. Ensure that the sides of the cover 
slide into place before replacing the two screws at the rear of the cover. 

DISPLAY_~-":':"""" 
UNIT 

POWER 
ON/OFF 

·SWITCH 

Figure 5-2. Removing the Display Cover 
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Pedestal Cover Removal And Replacement 

Tilt the display assembly until the unit is resting on its side. 

Using a Phillips screwdriver, remove the four screws on the underside of 
the pedestal unit. Gently force the bottom cover away from the display 
(Figure 5-3). 

Replacement is the reversal of removal. Make sure that the bottom cover is 
in place before replacing the four screws. 

PEDESTAL 
BASE 

INTENSITY 
CONTROL 
DIAL 

Figure 5-3. Removing the Pedestal Cover 
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Controller PWBA Removal And Replacement 

The Controller printed wiring board assembly (PWBA) is located in the 
pedestal unit (refer Figure 5-1). 

1. Using a Phillips screwdriver, remove the screws holding the board 
in place. 

2. Tag and disconnect any cables connected to the board. 

3. Slowly slide the board away from the two RS232C serial ports. When 
the serial connectors are free of their ports, lift the board up 
and out of the unit. 

To replace the board, reverse the procedure. Make sure the board is firmly 
seated before replacing the screws. 

Power Supply PWBA Removal And Replacement 

The power supply PWBA is located in the pedestal unit (see Figure 5-1). 

1. Using a Phillips screwdriver, remove the four screws holding the 
power supply board in place. 

2. Tag and disconnect any cables connected to the board. 

3. Slowly pull the board up and out of the pedestal unit. 

To replace the power supply board, reverse the procedure. 
board is firmly seated before replacing the screws. 

Discharging The CRT 

WARNING 

The CRT Anode may stay charged at an 
extremely high voltage for a long 
time after the power is removed from 
the terminal. Be sure to follow the 
CRT discharging procedure carefully. 
Make sure that a good discharge path 
is made between the ground wire 
around the CRT and anode connector 
beneath rubber cover. 

Make sure the 

1. Make sure that power is off and that the power cord is discon­
nected from the ac power outlet. 

2. Using a wire lead with an alligator clip on each end, connect one 
alligator clip to ground screw and the other clip to a flat-blade 
screwdriver with an insulated, rubber handle (Figure 5-4). 
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3. Hold the screwdriver by the insulated handle with one hand and 
move the other hand away from the unit. 

4. Slip the screwdriver blade under the rubber anode cover and touch 
the end of the anode lead. This action should discharge the CRT 
through the ground wire. 

GROUND SCREW 

ALLIGATOR CLIP 

RUBBER ANODE COVER 

6196A 

Figure 5-4. Discharging the CRT 
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Video PWBA Removal and Replacement 

The video PWBA (board) is located in the display (bezel) unit (see 
5-1). Make sure the CRT has been discharged before removing the 
board. 

Figure 
video 

1. Pull up on the two black plugs in the corners of the video board 
until they pop out. 

2. Tag and disconnect any cables attached to the board. 

3. Gently slide board away from the screen. Then lift up and remove 
from the bottom of the unit. 

To replace the board, reverse the procedure. Make sure the board is firmly 
seated before replacing the cover of the display unit. 
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APPENDIX A 
INSTRUCTIONS FOR INSTALLING USER-INSTALLABLE OPTIONS 

RS422 INTERFACE INSTALLATION PROCEDURE 

1. Install four snap-on plastic mounting clips (PIN 283-339) into four 
mounting holes on Controller board (PIN 3515400) as shown in Figure 1. 
Make sure wings of each clip do not interfere with components of Con­
troller board. 

2. Install RS422 Interface board (P/N 3515435) to Controller board over 
the four newly installed snap-on clips with U1 on RS422 Interface board 
towards left side of Controller board as shown in Figures 1 and 2. 

3. Install cable assembly (PIN 3515517 •) between U1 of Interface board 
and U40•• of Controller board. Align pin 1 on both ends of cable to pin 
1 of U1 ·and pin 1 of U40. 

4. Make sure both ends of cable are seated into U1 and U40 properly. 

*If alternate cable assembly is used (PIN 636-215), use wire tie (PIN 302-
335) to secure excess cable to lower-left side mounting clip. 

••If Controller board is a 4-layer board (PIN3515455), one end of the cable 
-· -assembly should be installed into U46 position. 

Part No. 3515412-02A 

3515430-----,. 

283-339 

Figure 2 

Figure 1 
6904 
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5. Pin signal assignments for the RS422 port are: 

15 REC Data (+) 
17 REC Data (-) 
19 XMIT Data (+) 
25 XMIT Data (-) 
7 Ground 
1 Chassis Ground 
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CURRENT LOOP INSTALLATION PROCEDURE 

Install four snap-on plastic mounting clips (PIN 283-339) into four 
mounting holes on Controller board (PIN 3515400) as shown in Figure 1. 
Make sure wings of each clip do not interfere with components of Con­
troller board. 

2. Install Current Loop board (PIN 3515430) to Controller board over 
the four newly installed snap-on clips with U1 on Current Loop board 
towards left side of Controller board as shown in Figures 1 and 2. 

3. Install cable assembly (P/N 3515517 *) between U1 of Current board 
and U40** of Controller board. Align pin 1 on both ends of cable to pin 
1 of U1-and pin 1 of U40. 

4. Make sure both ends of cable are seated into 01 and 040 properly. 

*If alternate cable assembly is used (PIN 636-215), use wire tie (PIN 302-
335) to secure excess cable to lower-left side mounting clip. 

**If Controller board is a 4-layer board (P/N3515455), one end of the cable 
assembly should be installed into 046 position. 

Part No. 3515413-02A 

3515430----"""' 

3515517 

283-339 

Figure 2 

6904 

Figure 1 
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5. Pin signal assignments for the current loop option are: 

9 20 MA Source 
14 20 ~..A Source 
13 XMIT Current (-) 
25 Xl-1IT Current (+) 
12 REC Current (+) 
24 REC Current (-) 
7 Ground 
1 Chassis Ground 
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Drawing No. 

3513403 
3515113 
3515115 
3515156 
3515158 
3515233 
3515240 
3515319 
3515333 
3515334 
3515335 
3515385 
3515398 
3515400 
3515455 

APPEllDll B 
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TiUe 

PWBA - Power Supply 
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Fuse Holder Assembly 
PWBA - Keyboard 
Yoke/Tube Assembly 
Yoke/Cable Assembly 
Intensity Control Assembly 
PWBA - Video Board 
Cable Assembly - AC Power Jumper 
Pedestal Assembly 
Keyboard Assembly 
Key Assembly 
PWBA On/Off Switch/Filter 
PWBA - Power Supply 
PWBA Terminal Controller 
PWBA Terminal Controller 
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J NOHS UNLESS OTHERWISE SPECIFIED 
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RART NO PART ':A.. 1 YOK£ PART'' 8 ''(TUBE) COLOR 

VERSION TABLE 
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.... ----------., 
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LTR ZONE DESCRIPTION 

A ERN 0009 
B PCR¢20/0 

8 ERN 0024 (CONT.) 

APP! Y 225- 527 TAPE TO NECK OF TUBE UNDER 
YOKE CLAMP. -rAPE APPROX 3/4 TO 9/10 
OF A COMP:.£ TE TURN AROUND NECK LOCATE 
APPROX 40 MM FROM END OF TUBE . 

D 

c 

a 
FOR ALIGNMENT PROCEDURE SEE DWG. 3515186. r-1 . ~ 
INSTALL WARNING LABEL ON THE TOP OF THE CRT. ~l 

INSTALL 3515158 AS FAR AS POSSIBLE ON N8 :-• 
OF CRT (PART"B'). FOR YOKES WITH RADIAL ROSTS, ~l 
MAGNETS 029-025 ANO 029-026 MAY BE USED l~l 
TO FACILITATE ALIGNMENT. : l 
ASSEMBLE PER 4M 0 £X STANDARDS. 

PART NO. TO 'BE PER VERSION TABLE. 

L .. J 

NOTES: UNLESS OTHERWISE SPECIFIED 

~ 
PARTSLIST D metric 

YOKE I TUBE ASSY 
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FINISH: 

REVISIONS 

LTR DESCRIPTION 

A ERNOOI/ 

A ERN0024 (CONT.) 

4. METRIC ENGRG AND DFT<; PRACTICES PER 

AMPEX .STD MBl-3 . 

..3 IDENT/F Y PART NO, ISSUE L TR PER AMPEX SPEC 

3124500. PARA 3.2 

2 

!. 

ASSEMBLE PER AMPEX STANDARDS, HC2-5. 

PART NO. TOBE 3515158-01. 

NOl fS UNl l':iS <lTHEHwtSE SPECtFl!=(J 

DATE 

PA.ATS LIST ~ 

AMPEX COMPUTER PRODUCTS DIYtSION 
M41tina <Mt Ray. California 90291 
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B 09150 3515158 
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LTR ZONE DESCRIPTION 
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REVISIONS 

DESCRIPTION 
SIGNATU E ANO DATE 

DFTG CHK ENGRG 

NEVER RELEASE --"- ______ ...__ _ _,_ _ __._ __ 
NEVER RELEASE 

1---1--+-----------------+---+--1----t 
NEVER RELEASE _____ _,_ _ _._ _ __, _ ____, 

1--+--+-N~E~~~E~R~RE~f~.E.____----h--=:;::t,..'":t""..+-,o-r.;;=i 
~+--+-£RN C!!Z./_6 _________ ¥?=~'2l!!':.!,fc;-;.>f-.<"!fl>,l<'lj 

PCR420!0 

K ECN4203_8 __ _ 
L 'i}~ · ECN4204 7 
M ECN420S7 
N ECN42063 
P ECN 2068 
R ECN42072. 
S ~ ERN 0054 .A0D- 02) 

T ECN_42Q[33 
U - - ECN 4ZOB5 

V ECN42090 
EcN4z ·az _____ _ 

CUT TRACE BETWEEN LEADS OF L40!. (FOR 
35/5240-02 ONLY) 

CLEARANCE BETWEEN BUTTOM SIDE OF 
CR/03 AND BOARD IS 15 7n.7n. MIN. 

MAX. LEAD PROTRUSION ON SOLDER SIDEIS j.2 

ADhERE JSOS530-0I APPROX AS SHOWN. 

APPLY 1-101 MELT W/8-531) TO HOLD PARTS Q4fJ1, 
C208,C302, C/03, LIO/. TO PW84 RIGIDLY. 

AFTER FLYBACK S£A11-N-G--IN· PROP£R·-PAff! f()N--·­
-lWl-Sl-4--l/lr85 -eF RYBA.€-ff- M9lffilflNG-8R-A61<£T ffJ-
-GGNset. $AfE-A.¥BAEK--eN-BOARD. 

METRIC ENGRG & DFTG PRACTICES PER AMPEX STD.MBl­
AOHERE 3505530-0/ APPROX AS SHOWN. 

7 HEAVY LINE ON DIODE DENOTES CATHODE END. 

6 PLUS SIGN ON CAPACITOl?S DENOTES POSITIVE £ND. r-
. I 

5 FOR SCHEMATIC SEE SH 3 . I 
4 COMPONENT REF. DESIGNATIONS ARE FOR REF ONl, '"" 
3 /JSSEMBLY PER AMPEX STANDARDS ,HC 2-S. ~ 

(?) MARK DASH NO .SERIAL NO AND ISSUE L TR RER ~ 
AMPEX SPEC 3124500, PARA 3. ! . '-

! PART NO. TO BE PER. VERS!Oll TAELE . 

NOTES: UNLESS OTHERWISE SPECIFIED 

f'AATSLIST 0 

----



D 

c 

B 

A 

8 7 6 

REFERENCE DESIGNATION TABLE 

ITEM PART NO. DESCRIPTION 
'-r-- 3~51.H =.01 
2 PART 'A, TIO! 

_.4 ~JJ51_43-0I__ L/03 
_ ~-1 __ !J_?_OS21!~0l ll02 

5 3515248-C/ LIO! 

t--~ _ PART 1 13" L 4 DI (rtJR 02 DNLY; 
t--~5111_~_6_81 CR30! 

8 013 -87 I CR302, CR:30:3 
t--~ 58T-72S- -I CR)03 -

lo t--5s 1::4as - --1 cii loT ____ - -- -----

I/ 581-403 CRfO/ 

1-j 2_:__ =-~=---=-1 ·-=------:--__--=-~=--· =-··· -
13 579-048 QIOI -- - -·- - - - - - --

.__{~80 -~J__ IJ_40]._ 
IS 579 -/ 5 ! Gl40/ 

1--!6_ ~79 :l~'t __ GI 102 

r-!!__ -- -------+--~-
18 002-036 ____ 1--U20/ __ _ 

REMARKS 
H£.4TS~/o/K _ HOR/ VER 
X 'FORMER HOR. OUTPUT 

COIL .FOCUS 

COIL , HOR. WIDTH 

COIL. HOR. L!NE4RITY 

co1L P£/\K./tJq 

1N4003 

- _/"!_4_00~----
- ..!1._~P,/~18~2: __ _ 

AfR857'LGrI 8 S</-

W!Tff!J.NG - - --- --

&P~!J__'{31:J' 
_2_N39f!f'__ -~ ______ _ 
2N65S3 

8U806 ----- ·----------

- ----·-- - -
_,JJ_P_c 103_! H2/L4!385_ 

Q'TY 

__ 1 .. -I 

_, -I 

I 

I ---i 
1 
I 

I 
2 

' 1 
- __ 1 --1 

1 
1 ----1 

_/_ 

1 --1 

. ·--1 
L_ 

i--{~-+--------+----------- -----+----------zo 075-364 Vf/203 ---- 21< .n. --1-----1 
l 

t-£!_,JJ?.§-365 VR202 20K.f'L 
Z2 075-366 _ ~2_Ql__ ________________ _ SO~Kft 

t--Z3 t-_o_7_5~6Z__ _ v_R_30_!_ __ _ _ soo15f2. _ 
~-J!Z§.::__376 - t-J-'Ci'.302__ - - ?¥I1. X::2()!~RS_ 

25 

I --1 

J_ 
l 

___ L_, 

26__t-066-8'}__4 __ __ .. R4_07._p,103 __ 1---l~.fl.S%,_'4_.!Y _ 2. 
1--?_?_ 06fo -938 R41! . 47.fl.. , 1 

28 PART 'C n R406 -SEE ~RSION' TABLE 1_--1 
29_ i-----2.-f>..P -~35 R2o7 _ 82 .11 • " f --i 

1---3_0.,...._0_6_6_-_6_6_3 __ -+-_R_4_o_2_, ________ -+_2_2_0_.n. __ ,_H ____ -1--_"1---1 

3f _ _E66 -{}14_ R30! 270.n.. " I 
32 t--_066_::_§/;,5 _ R/01 · R208, R403 !KIL, 1, ~-----1 

3? 966-6_75 __ -- _R40'±__. __ - - 1-81<11. " !___, 
3~ 066- 66§ ___ t-R203 __ _ _ ?-?Kil __ : " " _ f ---i 
35 066-829 R2.0!,R20.f,R205 6.8f<fl, • ,, ,o 
_f36_r--066~47__ R202 _ B31<.J)_, __ , _:__ __ ,,__ . f __ 

=!_7__ 066-913 ___ _ R304.R305-R307 2201<11.. • _d _ 

3§ _ _ o~-6~67.3 R30~ JH.fl, •· '' L_ 
~~ _.Q~cl_Q.2.___ R408 _ _l_li__fl.._~ ,, _ _,_1/2 'r'(_ _ / __ 
40 062-_L9,;i R4f0, R,409 fOKfl • II '!b w 2 
4_1 _01~ lf.2-?"_ R2o6 __ Lll_,_n_, __ f_'IY_ !_ 

1--42_ 079 - ~?7 F 102 LQP..!J:. " --' _2_\!f:_ - f 
4:_3 1-- os~-a~s R4o/ __ BZQ.Jl. ,, , 4 ~ _ / 
44 06'>-560 l<.?_06. 56!1., " . /'"fW 1 
45 PARr'"J), R4D5 SEE V~R.SION 7ABL/! 1 

7 6 

5 

ITEM PART NO. 

t-~/_ 063 -554 - -
_6~063:55/ 
._§_~_3575299 -01 

64 063 -564 
~~t---- -- ---

r-6 6---r---'1-6 4 ~ 9 84 

.§4- - - -rE.8- 06 0- 049 

~9 -t-Q!'?- - 270 
70 

7/1--135-534 
!2_, _135 - 530 
73 t- _135 531 

4 

DESCRIPTION 
C402. 

--

Cf07, C40/ 

-t- c: /06 - -
C/QS. C304. C3o5.C4CJ4 

-- -
C 212. C209, C2.n5 
C30.3, C.306 

(. 102. 
. t- c 2.02.- - -

C2/0, C2!/ 
·-+-c101:c201.c204 

C207 
- I- c2ob -
-- c-/08, C2.03 

C20f> 
C/04 

C3o.2 
c1oa 
C_10~ __ 

__ C_30/ 

NS461 #)-!OZ. 

- .s 40f 

Jf 
Jl .J.3 .J".5 
J4 

3 

REMARKS ~TY 
12opr. so v .±5% _ L _ 

o. f.J.tF_ . so v •_"!:_~ ~ -- 2 __ _, 
O.OOtMF • fl( V ~ -· 2t1% _ .L __, 

O.O/µF · tK v zo%j 4_~ 
O.tJ47µp, 50 V 20~ .$ 

0.33,.,F, 2so11 20% 2 _ 

0°022.uF·40tJV • 5-"i-- I __ 

/.uF: 1.$V _ 20J' -~ ----i 

22.UF ·_ 10V to% _2 --i 

/O,,r· /6V, :2b~ 3 

/()OMF • to v' ~-- tP% _ J -1 

:47."1 F • f6 V • tfPs. ~ ___ I _, 

220.J.4F · /6'v' • +.:i % " 
2200,;JF·- 16V Hg% I __ 

fOO,J,IF · 25V • :t_fi.o/. I 

"fOO.uf • 80V · +~~% I 
ro-uF , toov -:;.?~'Yo1- - --i 

6.8 .up • 2SV · 20% '---i 
10.uF. tool/ . +~o.% 1 

SPAR!' -GAP; /KV. $AP-R75 2 
-

-
z NEON L/qH1". 105VAC . 2 ..,A 

--
SOCkET. 7P. CRT .84SE I - --1 

I 

3 
-

I 
-

f--74_ -- -- -----
75 /77 - 352 GiNC>. PIN DISCONNECT - j -1 

t-----t-------+--------·-------1-----,--,-----,.-------+----t 
76 I- 6j_S- 012 W.3CJI ~/!Rf SOL!.J.BAR£ #20 __ _, I 

77 f--
78 066 · -838 Rid~ ~o.n. 5,% fat-W -- -·· /_~: 
79 060 -590 R.30.2 ___ 6e/r".JL.:_ !5~(:fr/HI_ - I 
80 35!S538~01 L26t C/fOkE -- --1-
81 

82 t--­
tj3 -­

_84_ t---
85 

t-8_§_ 
87 

t-88_. 

f-89 ~ --
90 

3515240-02 

3.5/5240-0/ 

IM_ Vf.RSION 

5 

3515142-02 
3515296-01 

~j 

3515142 -tJ!f - - ·-· 

PAR1 'A,, P;-.:. T l:..J3.ll 

VERSION TABLE 

t 4 

---1 

- -I 

06b - 055 I 06" - 836 
Y4 vii, 39 Olif'I . y4 w , :Ho OHM 

066 - 938 066 - 663 

~'IW 1 ""f70HM Y4W 220 OHM 
PAIT fc._ 11 p4.~T UP'' 

3 

f 
REVISIONS 

LTR ZONE DESCRIPTION 

c 

B I 

A 

SIZE CODE IOENT NO. 

D 09150 3515240 
SCALE SHEET .2. Of 

2 1 



8 

D 

c 

B 

A 

7 6 5 • 4 3 :---ofzslsfJ '------------ 1 
REVISIONS 

LTR ZONE DESCRIPTION 

Al. SEESH.1 

HV 14~V 

f 
I TIOI 

: Cf'ART ')q '') CR 301 R301 R 302 
..., IN 4003 270 (~,CW) 681'. 

i: ~l-,-..-lff.£8_-+:}-~v ~j,:J4-381C'I CONTl?L 

0M/160Y 1 : 

I I 7 --·-. - : ~-·-----1C30,' r- ___ SOOK 

1 ' I 1 .74-2 

I --~---------------~ 
=~.:: :~ .::-----t-----., : ,- ! 

,,_, i ' !"~ " ""'' ! '"' I 
,,, '. '~ I "~ .l' ~ ·'. I SS v '"" "" -L------~~-·--fl N~f ___ .Jlf./IK./'\-kv-"'----T- I , ""} ,_r l_ $ n ---- ,,, ..:'l~---·· --· - Ml ' El E<> too fo~/1~: ·~ -, --l--+-~r--- ~ ! 1c;~~+J_~~o:feoV ;Jg~ I 

J Q> 02 I t.;.z.__J_;"' _ j T' ,, - I ! 

"" ' -l '""' '""' "" r::: - ' I ~ +,,' "" " I "' 
- :- - -- ( ~ ~~~1 94~4] ~~l~~HINCi l M~~5fT .022 • CRI03 l I : 22;;0(:.K_~,__--------v- ! 

< " "'" L --- "" • '" .01./IKV '""'" I 
'"'· ,~,,~ ' .. ''" -""•-"'' . - "' I " "'° • -

E6 
Tc~ 
-~- .of/11<.v 

R410 
1 OK Vz141 [ ~:~?HO~ I~J~-'0'3 __ J GI854 I rM~~52 

I i J -~;;-rc304 J__C30~ I 56402~ 
:ri-G / . + 1Cl04 DYlllAIJIC FCcUS i'J, R409 ' 

: - - ~ - < Jf-2. - - ·--- -l---1 ~- --- ... -- "'0------jo,:..:.---'\/\/\ 

. _L c10s lc106 - 5------- w3of 1

1 

.SG403'l'T. 
GND, HOR Cf03 - .OIM '1 <V T OOJM VR302 For:;u . 

611/'IZSV - , LIOZ 1 ·-~- 2M 

,;,,:,.,,._., "" ""'.. ' "' I "' ----+-+-----H. LIN ~\___, i R304 1>16 " -

RIO~ --r------' .. , i1 l 220K . - _ _r--0--
~~ ~-l..~.--l~~~~--t~~ 

E7 

330 I ~ .. - - ( 4------------------i. I 

Ji-3 ~ U:ot l__ -------< J3- I 
+12V. VocR r 

-----.. ~<-------il 1 i t ---rR205 ?. R206 1_ ----< J3-2 ::n-s (V.HOLDl~IVR201 +. C203 : f< 6.8K , 1/1w 

l SOK ~-220Al;lsv' ',•IO C207 
SYNC, VER < 1 

. C20f I ! 2 100,u/.+JOV - .. _/ J2 I 

'T •./•"' f ~!:'. c ,~---=--------, 9 __.._-1 >--+-v -ti -N +---rf~zK~~l--"" = ,,:, 
> R?Ol L+czoz A PC I031H 2 VRZ0.3 L ,.;,,, u 201 1KB I"''f5W 

~R203 
l27K 

--=~=-=-~<~-·----~---~---~-~--, 
J/-4 

VR202 
20KB 

---1 
C110 

) 22.,,f!OV 

R207 +C21f 

. 82 J 22µ/IOV 

L401 

+6 0V 6'N4~-.,--(-'PA.,,.1<1 ,r_''_B_"_)\ 

I TJ c~~Ntoov 
I R403 
H5 I.OK 

+ 1211 n__.__~v 

I 
I 
I 
I 
I 

47 

C401 
rvso 

.J 

E3 

E4 
HEATER 

CAniOOE 

QNS-401 

l_ 
R-f-02 E2 

(}401 220 
2N6553 

Q402 
ZN 3904 

405 ._ R407 

I G,ND, VER 

(V SIZE 1 
C205 1t'!'~T 'P . .) R406±5 33 

(PART"C ·~ 
-'<'.!Q[Q~,__ _ _.. __ _ __, 

I 

i 
I 
I 
I 
I 
I 
I 
I 
I 
I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

R204 

16.8K r,fl 
L _______ _ ___________ _J 

SIZE COOE IOENT NO 

D 09150 

CR'T 6,NP 

3515240 
SHEET 3 Of' -~-~~~-~-:--~--~-~--~~--~~--~SC~AL~E~N~O~N!E__li-__________ __.i;~;;.....:;._ ____ _ - -- ---- ----- 3 2 1 

4 7 6 5 

D 

c 

B 

A 



\-- 172-408 (2PLS) 

\'\ ~~~~~4 r----·- _ _ _____ _____________ ?-__6 q __ !_[jE_f)__ -1 

\ \ r------------- .?.~5 cRE.F.> ~I 
' ' 

!67-539 

I 1---- ----- -- 25~; :::~20 :-I Ii \ 
r-+----- -- ---------·- - . --------------------~---+-·-· ___.__ ---------···----- --- -- - 3 

. ----· - ---~ 

,;---··· --- --; - ·-==- _____ _.__, 

2 

f 
PIN 

1! ,1 ~ 
.I 

/ 600- 6-~~ 
600 --255 

(CR 1sr~ LIT--300 - 7.3 ID) 

I 

I WliT 
L_ 613-019 

NOTICE 

- 177--024 
(2PCS) 

REVISIONS 

LTR DESCRIPTION 

A. ERN 0067 (CONT.) 

0 TWIST PAIR SHOULD BE 24- TURNS MIN. FOR 
ALLOVER LENGTH WIRES ARE 260 mm ,L(i, 
AFTER 71'/IST/NG. 

4 METRIC ENGRG & lJFTG PRACTICES PER 
AMPEX STLJ, MB /-3. 

3 ASSEMBLE PER AMPEX S7ANf)ARJJS ,HC2-5. 

2 IDENTIFY PART NO. & ISSUE LTR PER 
AMPEX SPEC 3124500 PARA 3.2 • 

1 PART NO. TO BE 35/5318-01 . 

NO TFS UNLESS OTHff1WISE SPECIFIED 

SCALE 

PARTS LIST D 

CABLE .ASSY -
A.C POWER JUMPER 

3 515318 
DO NOT SCALI THtS f'RtNT SHEET 



________________ _180 {R_~_F--". ) ____ ----c 

225 --483 
AR 

~ 600-253 
AR ( 3PL) 

60() - 253, (REF.) 

' 4-0t!O 

''8 ,, 

3515234-0/ 

3515233-02 3515309-01 3S/5380 -0/ 
3515233-0/ 075 -.316 3513439-0/ 

PART NO. PART "A II PART "8'' REMARKS 

VERSION TABLE. 
NOTICE 

-- . - ---- --- -I THI:, DRAWING SHALL NOT SE OUPl.ICATEO, 

uc-3902-ot IREV NOV 721 ~INTED IN U.S.A. 

2 

.. -- .. ---·---" ... ,. 
I E~ZSJS' I 
~------------ .... -"" 

CABLE PIN 
35/5234-0/ 

&U 

WNT 2 

RED 

SCHEMATIC OIAuRAM 

AEVISiONS 

LTR DESCRIPTION 

A }/E//ER REL 

B ERNOOll ----
c PCR 4ZO/O -----c ERN0024 (CONT.)-· . 
lJ ECN 42031 "'~·, ·7 

i-"'$ 

E ERl/0069 (ADJ)-
-·--- -

4. METRIC ENGRG ANO DFTG. PRACTICES PER AMPEX 
.STD HBl-d 

3 ASSEMBLE PER AMPEX STANDARDS_, HC2-o. 

0 IDENTIFY PART Na AND ISStJ£ LTR. PER AMPEX SPEC 
-3124500, PARA B. ! . 

I PART NQ TO 8£ PER VERSION TABLE. 

NOTES. UNLESS OTHERWISE SPECIFIED 

DATE 

PARTS LIST [)(] 

AMPEX COMPUTER PROOUCTs DIVISION 
M«ina del Rey, California 90291 

INTENSITY CONTROL ASSY 

SIZE CODE IOENT NO. 

B 09150 35152 33 
SCALE DO MOT ICALE fHll PRINT SHEET 



D 

c 

.B 

• 7 6 5 

-+-
( \ 

JI J3 

4 

351.3424-0!-~ 

PART "E'' 

(4-PLS)-[ 35 I 5183-01 
476-422 

,-----476-422 
( 8 PLS) 

~--- 070· '15-1 

c:::__:::::_.::i -£:::::::3 

~r-~~=:!@/¢==:::::"7"/j//T-~-~~=T----=~--~~-~--~-~~=~--~,7';:~~~wµ:::;=~ft-r+-_,..& 

PART" C" (SEE Slf2) 

PART''B" (S£ESH.2) 

- 265-/07 

.35 I 5 237-0 !------+--+-~ 

.3513435-0/ ---

110V --+--
o z;;ov 
(.ASTEC) 

GND PLANE (REF.) /zztz~~~;:zzz;.~2zzz::t2f2Zzl2z:zzzz:zzzz~bzzi4 

.3513424-0/ 

SECTION:& = /JS. 
•r...!""•9 7 6 

476-422 (2PLS) 

.3513403-02 

476- 6 72 (4PLS) 

1lllRI> AMILi PllQJl!CTJOll 

5 

PART" A" (SEE SH.2) 

--PART ''D" 

4 

3 

0 

FINISH: 

3 

lJ'R ZONE DESCllll'TION 

(CONT. 

ECN42fOO 
ECl./42 03 
ECN 42106 
ECN-fZ!ZO 
ECN42!!53 

DRESS AC POWER JUMPER WIRES UN/JER CONTROL 
BOARD & AS CLOSE TO GROUND PLANE AS POSSIBLE 
AC POWER CONNECTION: • 
FOR llSV-SEE SH.I ZONE B-5 & SH.2 AC WIRINC1 

DIAGRAM. 
FOR 220V-5£ESH2 ZONE D-2 VIEW E-E &. AC 

WIRING DIAGRAM. 

FOR 220V APPLICATION. SHIFT BP CONNECTOR OF TIJ2 1tf 
LEFT SIDE 1 POSITION AS SHOWN IN SH! ZONE IJ•b 
WHEN USE SKYNET P/S PWBA ; PULL AND INSERT .. . 
PIN CONNECTOR FROM fl5V PIN POSITION TO 2~0V f'lfil 
POSITION AS SHOWN IN SH I ZONE B-6 WHEN USG 
"ASTEC'' PIS PWBA . 

DRESS AC POWER JUMPER WIRES THREAD THRU. WIR/:: J.(J(}P 
OF 182 CONNECTOR OF SKYN£T PIS PWSA TO 1(££P 
WIRES AWAY FROM HEAT SINKS. . 

DRESS All WIRES AWAY FROM HEAT SINXS OF PIS ~. · 

Q) ADHERE GROUND PLANE INSULATOR TO GROUND Pl.NE. 
PROPERLY AS SH 2 DOT LINES SH(JNN WITH '.3M" DOU8LE 
SIDE ADHESIVE TAP& "400 Vz '' TO AVOID LIFT UP. 

4 METRIC ENGRG & DRAFTING PRACTICES PER. AMPEX S1D 
3 MARK PART NQ, ISSUE LTR . • SERIAL NO PER AMPEX SPi€. 

3124500 PARA 3.! . 
Z ASSEMBLE PER AMPEX STD. 
I PA.RT NO. TO BE PER VERSION TABLE. (SEE SH.2) 

---

NOTES: UNLESS OTHERWISE SPECIFIED 

AMPE!X 
MEMORY PRODUCTS OMSION ZDON.,_....._ 

£1 Sepnckt. ~ffornlrt -

PEDESTAL ASSY 

2 1 



8 

D 

c 
T---

+511t'1!1. 

B 

A 

7 6 

257ll 

5 

3515419-0/ 

3513432-0/ 

4 

- --- --· ,---- --~ 

' 

\ 070-454 
\ (PART"B") 

\(PART 'C ) 
1 

00 
@} 

' : \ 
I \ 

I 
I 
I 
I 

lo 
I 

0 -~- 0 ,,.; _____ _., ! ~------

I 

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

-{}) som x 12.s mm (REF) 
DOUBLE SDE ADH£ S!'/E TAPE 
(/074L 2PLS) 

I 

. I 

---~-j 

,__ ________ -~-------- --------1--------->---------------- , __ _ 

b=DF! 
i8L.I( 

~ 
I 

: I I 

-------t---- -- ------ ----+-------! 

3~!_53_~3 - 02_ __ ---~§_!__~3~E}_~_O_? _______ <!__!Q~--_i __ L~-- ~LT<j/;,~f;4~~-'!..U 3515385: of ___ __35!5400-02 ___ +---_Z_2_0_V_---i 

PART NO. 

3515333 -Of 3515398 --01 070-412 O/'G--312 3515385-0/ 3515400-05 !!5V 
PART-"A-.. ---+--PA~R-T-.-. 8-,,---+--P.-'A_R_T-.. C-.. --+--P-A-RT-,-, 0-.,-~-- PART "E" 

AC POWER CORD FUSE PART CAP FUSE Pw':,:,~fRN-OFF s~_1r __ c_lf"'--'c-'-o_N_T._P_W_..::B;_A __ __,__R_E_M_A_R_K_---l 

VERSION TABLE 

3 

~ 

~ 

r----------., t I £££SLS£ I L.-----------' 
REVISIONS 

LTR ZONE . DESCRIPTION 

H SEE ST. 1 

,../?123oV 
~AST£C) 

VIEW:E-E 

3515385-02 
(REF.\ 

(220 V ONLY) l:!J 

r-·-;- ,(''f JiJ(~:r NI) 

L~~?! 50 J_ 3s1 s333 
-·- ·---L~:;__:::.?!1'!-, .. ~.-~ .. --~-~·---- ~HEET 

0 

c 

a 

A 

2 Of z 



I 

- I 
- I 

I 

I 
I 
I 
I 
j 

~ 
I 

B 

A 

8 7 

( 
1_,.- - -- __) ~--r --+~-

k= = =~~-'.___-~= 

··---·--------·--- T- --·-··--------
/~ I 7 

L\...--8 

I 
Lj'=--C 

/ 
I 

L3z86!38-0! 
FAR SIDE 

6 

- - /0171711 
<REF) 

/ 
I 

-

I 

-!Omm 
<REF.) 

- l 

5 

/ ~ ,.1__3502462-ol[ZJ FAR SIDE 
~3511043-0/ 

FAR SIDE TOP VIEW_ 

t 

4 

3515320 ~ 
(KEYBOARD LAYOUT) 

--3515154-03 
(KEYBOARD CASE) 

, ! 

/0 

O' 

NOTICE 

3 : 7U:~l~l:. ! 
L----------..J 

REVISIONS 

I LTR ZONE DESCRIPTION 

,o 

8 

3513422-0! 
(KEYBOARD FOOT) 

THE MECHANICAL ALIGNMENT MUST ALLOW THE KEYBJJ. 
BASE TO FIT INTO COVER ASSEMBLY TO /It/SURE 
!.02 m.m MATE (ACCENT) LINE IS CONS/STANT 
ALL AROUND. 

tij ROTATE BOTH KEYBOARD FOOTS 90 ° AND 70° AS 
SHOWN TO INSURE ROTATION & HEIGHT ARE 
CONSISTENT, THEN ROTATE THEM BACK TO 
HORIZONTAL POSITION. 

c 

/- 3515.335-0/ 
kEY -4SSY L'§J DRESS KEYBOARD DISPLAY CABLE INTO 3 PLASTIC .­

HOOKS OF INSIDE KEYBOARD BASE PROPERLY 

I~ !/~ 
f(;E SH,2) 

UNLESS OTHERWISE SPECIFIED 

AND PULL CABLE FROM OUTSIDE TO INSURE 
NO LOOSEN CABLE. 

[Ij MOUNT BUMPER FOOT( P//v'. 250-155) AS SHOWN 

ri:j AL16iN KEY ASSEMBLY INTO TOP PLATE SO THAT B 
ALL KEYS ARE FREE TO MOVE WITff .05 mm 
CLEARANCE MIN. AFTER ASSEMBLY. ' - l 

I I 
1-...tl 
I("') I 

..3 ASSEMBLE PER AMPEX STANDARDS. 1M 1 

: U") ~ (,?] I/JENT/FY PART NO , ISSUE LETTER AND SERIAL ,~, 
NO PER AMPEX SPEC 3124500 LOCATE LABEL :LO: 
APPROX WHERE SHOWN_ 1M1 

. l_J 
I PART NO TO BE PER VERSION TABLE. 

NOTES: UNLESS OTHERWISE SPECIFIED 

~ARTS LIST D 
SIGNATURE DATE 

AMPEX 
MEMORY PRODUCTS DIVISION 

200 N Nuh Strut 
El St11undo Califor"ia '0245 

A 
+ oner I 

t--=-~~~~~o"-=-fld'VD--+-_'•~f --+7-->~-_,- CRT KEYBOARD ASSY 
(BASIC DWG ) 

REMOVE BURRS AND SHARP EDGES ~~3~G _ -,, ~. 
DRILL TOLPERAND 10387 --+----+----< 

INTERPRET DRAWING PER ANS! Y14.5 /\UTH BY 

MATERIAL: ---------FINISH~ 

SJZE CODE IOHH NO 

D 09150 3515334 -I 
SCALE I 2 r· ----------1 -------~ 



8 

D 

c 

B 

A 

1-0 
/ 

_SECJl~Nf)-8. 

7 

,-- 3513433-0/ (ReFJ 
, PIVOT COVER 

,,..,.....~.__/.--.. kEYBOAr<.D 'FOOT 

' 
1:' 

-:Jl 
351.3423-ot / I r. 
TOP COVER _ _/ · 1 
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FINAL ASSY 
PART NO. 

3515334-0/ 

.35/5.334 -02 

.3515 .33 4 -03 

.3515334 -04 

3515334-05 

3515334 -06 

3515334-07 

3515.334 -08 

35153.34-09 

3 I '7££ s LS£ I I r----------, L..----------..J 1 
REVISIONS 

LTR ZONE DESCRIPTION 
SIGNATURE AND DATE 

DFTG CHK ENGRG 

B SEE SH. 1 

VERSION TABLE. 

KEY ASSY LANGUAGE REMARKS D 

35153.35-0/ t/SA/U.I< A230 

3515.335 -02 (!SA /t/.K A~/9 

3515335 -03 SWEIJ/SH A230 

35/5335-04 SPANISH A230 

3515335-05 ITAL/AN A230 

35153.35-06 NORWEGIAN A230 

3515335-07 GERMAN A230 

3515335-08 FRENCH A230 

3515335-09 /JAN/Sf/ A230 
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B 

A 
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VERSION TABLE 

PARTNQ SW/TCHASSY KEYTOP LE.GENO RE MARJ( 
.3S!S33S-OI 3$13458-0! 3515320 
3515335-02 3513458-01 3515530 

D 3515335-03 3513458-0I 35153.2\/ 
3515335 ~04 35/3458-0I 35!53ZZ 
:3515~35- 05 3513458-01 351532:3 
~3515335- 06 3513458-01 3515324 
3515335-07 3513458-01 3s1sazs 
3515335-08 3513458-0I :'3515326 
3515335-0~ 3513458-01 3515327 
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DESCRIPTION .JE G J_ ~~ £Nf11Ci. 
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619 - 2.66 (WllT) 

6f9-267 CBLK) 
~ 119-948 

m FARS/DE 

/~.~ 
~3515304~01 

/ 
/ 

187-3831...(2 PCS) /r--600-254_j 

3515385-02 
3515385-0/ 3515205-01 225-487 

i---13--?4-/l?._'T_M_V-. --+--A-?4.....,IJ?=l:---.,-''jf,,- PART 'B ., 

VERSION TABU 
NOTICE UitUts OTHl'.RWllE SPECIFIED 

3 

1 
REVISIONS 

LTR ZONE DESCRIPTION 

A ·. · ERN0072 <cavr. 

[lj ADD SOLlJER AROU#f) COPPER PAO OF NTG HOLE. 

~MAKE SUfE BOTH BLACK&.. WHITE WIRES NOT TO Tt:X.JCJI 
BOARD SHARP Et;QE. Wiil.ES SHOUU> 8E WRAPPED TO 
804/?.D SLl~FACE. T!!iHTJ.Y ENOU~H. 

5 ClllA"JA.E#T ~F. DESIGllATIO'IS ARE FOR REF. ONLY • 

[ 

c 

r· 
I 

IL{ 
1a: 

4 JfBl{IC ~ & DFTG PRACTICES P£R MfP£X STIJ JIB f-3. 1::;: 
0 IDENTIFY P/N & ISSl.IE LTR. PER ANPEX SPEC 31M500 :u 

PARA 3.1 • :"" 

2. ASSEJ/BL.£ PER MPEX STD. hC2-5 

1. PART Ao. SEE //El?SIO# TA8lE. 

t-K>TES : lH-ESS OlHERWES SPECIREO 

PARTSLIST D 
MEMORY PRODUCTS .DIVISION ao N. ._ _ 

El ...... -IDIS 

PWBA-ON-OFF 
SWICH I FILTER 

SIZE OOOE IOQfT NO. 

c 09150 3515385 
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SECTION : A-A 

7 6 
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MTG POR Yl,Y2,Y.3 

\ (:512.826-0f 
\SPACER) 

~ ~)>)))));Jif>)zz77) 

4 3 

140-916 

'10' 

3515401-01 

to 

MTG. FOR JZ 

1 
REVISIONS 

LTR ZONE DESCf~IPTION 

N ECN 4Z!5f 
P ER!V 0095 

MTG FOR Bl (G.E.BATTERY) 

351530/-0/ 

-0 
MTG FOR L_l_ '.3515301-ol) 

73515~0/-0I 
MTG FOR J !,J3 -~J--E==} 

THtllO ANGLE PRDJECTJON 

5 
-"---~~-,"-. 

15 

J 

VIEW: B [§_] 

/8 FOR REWORK !NSTRUCT!OIVS TO PWBA0 USING ~' 
ISSUE A/W SE£ ECN-12704. 

~ HAND SOLDER THESE HOLES AFTER FLOW SOLDERING. 

~ WHEN USE ALTERNATE PARTS 579-161 SHOULD BE 
INSTALLED IN Q6 (SEE SH. 2 ) 

FOR DOK STYLE RS232 CONNECTOR(P/N 140 900)ADDONE 
SOLID JUMPER WIRE BETWEEN MTG. SCREW &. PIN 1 HOLE 
OF J6&J7 AS SHOWN.(SEE VIEW:"B") 

OBSERVE "STATIC CHARGE"PRECAUTION WHEN HANDLING 
SEMICONDUCTOH DEVICES. 

NOT!CE UNLESS OTHERWISE SPECIFIED 

DIMENSIONS ARE IN INCHES Ar...JO 
THIS DRAWING SHALL NOT BE DUPLIC'AT£D, I NC LU DE CHEM!CAll Y APPLIED 0 R 

~ ASSEMBLE PER AMPEX STANDARDS HC-2-17. 

~ ADHERE MASR LABEL TO THIS AREA AFTER MARKING 
PART NO & REV. LETTER . 

[j} FOR CURRENT LOOP USE ONLY. 

ITfil HEAT SEAL 2 PLASTIC INTERLOCKER OF J2 TO CONSOLIDATE J2 
TO BOARD. OR BOND IT TO BOARD WITH 018-502ADHESIVE m PIN 1 OF RESISTOR PACK SHOULD BE ORIENTED ON BOTTOM 

8 UNUSED IC POSITIONS : SIDE. 
ARE TO BE KEPT FREE OF SOLDER. 

c 

[Lj FOR INSTALLATION OF EPROM OR ROMS AT: U!O,U.34,U35, 
SEE VERSION TABLE. (SH.2) e 
SOCKETS ARE PROVIDED AT .uto,ut?,u23 •U33 -l/36 ' U40' 

6 MAX. LEAD PROTRUSION ON SOLDER SIDE IS 2.3 mm 
5 ASSEMBLE PER AMPEX STANDARDS. 

r· 
I 
IC 

~ 
4 COMPONENT DESIGNATION ARE FOR REFERENCE ONLY. il.( 
3 FOR SCHEMATIC DIAGRAM SEE SHEET 3 THRU 6 • :U: 

l('W' ITJ MARK DASH NO. SERIAL NO. AND ISSUE LETTER PER ' 
AMPEX SPEC .3124500 PARA, 3 .1 L. 

1 PART NO. SEE VERSICW TABLE_. 
NOTES: UNLESS OTHERWISE SPECIFIED 

PAfHS UST '] 

SIGNATURE I DATE 

AMPEX 200 N. Nash Street 
MEMORY PRODUCTS DIVISION 

-- UStD FOR ANY PURPOSE OTHER THAN THAT PLATED FINISHES. 
~OR WHICH PROVIDED OR DISCLOSED, IN l-cr='oL~"-'-r-2C.CP=L ;=3.,,,PL~--~AN=Lc-lR Cf~~.~-

El SegundcJ, California 90245 
-:-1·~~~~~-'-~~~~~~~---i~ 
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WHOLE OR IN PART, WITHOUT THE WRITTEN OF TG 
CONSENT OF AMPEX CORPORATION PROVI· ~ APVD PWBA TERMINAL CONTROLLER orn, HOWEVER, THAT IF THIS DRAWING IS REMOVE BURRS AND SHARP EDGES ~~~~G 
SPEClflfO TO Bf DELIVERED TO THE GOV· DRILL TOL PER AND 10387 -----1'~,µ.u:!'.~!-"-.;:L-=r 

~~A~~~~.\~:s~~N: ;~v:RG~:~~~M\~N; INTERPRET DRAWING PER ANSI Y14.5 AUTH BY 

f'RIME OR SUBCONTRACT, THE GOVERN· 
MENT MAY MM'.[ SUCH USE OF TH!S DRAW 

ING AS IS Pf 1<M:TTED BY THE APPLICABLE 

•·lJATA'' CLl\USE SET FORTH IN SUCH CON-
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D 09150 3515400 
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REFERENCE DESIGNATION TABLE 

ITEM PART NO. DESCRIPTION REMARK 

3 590 - 244 u zs zBOA ere 
4 589-619 U33 Z80A CPU 
5 003-206 U28 Z80A DART 
6 001- 908 U36 ALTERNATE• 00'3 200, 003-205,003 168 CMOS SRAM 

7 590-983 U/7, U/lb_U23, UZ4 ---+- SRAM 
8 PART 'c ., u 10 CHAR.GEN MRoM 
9 PART ;'..4" U34 SY.sTEM ROM! 

10 PART '8" U35 ,, ., 2 
11 35"15348-0/ U22 BUS /#fffiEAC£ 
12 35/5495-i5]_ U2! 4LTER#ATEd5!53~9-0f CRT CONTROLLE_ff_ 
I 3 003- /36 U26 _ ___ SCN2.f,72_AC4N~ 
14 589-537 u /4_,_U!5.l_U30 74 LS 374 
15 003-/!9 UG ALT£RNAT£oo3-;zo3 74AS163 

16 587-410 U46 74 LS /3 9 
17 587-534 Ul~!l_4:~-~-=---- 74 LS 08 --
18 587-523 Ulf ,_U!9U38_,_U+7 74LS 32 
1 9 586-830 U 7 ALTERNATE 590-935 74 S 00 
20 586-831 U 12 74 S04 -~ 
21 587-5"3:3 U32 _______ 74L:So4 
22 587-751 U4 74508 
23 587- 158 U / ALTERNATE' 589- 337 74 S/.1_4 
~~ U4Z,U44 75188 

25 587-856 U4/, U43 75189 
26 587-29! U.99 NE555 TIMER 

r-n+s86-752-+tJ16-· ----Ai7ERNAT£ 586-690 74 .. 16 
t---;--~~ -t-:-:-·--··---- ------------ ---· ------~-+-------; 

28 587-746 U8 74LS86_ ___ __, 

r-3-2- 587-]70 U20, U27 74LS174 
3 o 587-924 U2 ,u3 74 S 194 
31 589-:362 U37 ALTERNATE589-825 74 LS 257 
~87---510 U9 7'ALSO 
~-+s8i=3B7 U3/ 7:; LS ;4 

34 587-0~.:f_ ALTERNATE003-ll! 74 S 74-
35 587-279 U29 74LS/38 
36 -l-

37 

38 

39 

40 

41 066-66! RIB 
~~-~~~~~~~~~~-+~-~~~~--1 

42 
t--

43 
066- 663 R. 5_~_,~R_6_--------·------r-------1 
066-834 R.33 

44 066-668 R4, R//,R 19,R32LR4!-R48,R5! 
45 066-814 R14 
46 066-849 R35,R37 
47 066-838 RIO, R!6..LR20 
48 066-830 R3/,_B.39_,_R49 
49 066-665 Rl,R7,R9 R!5,R22,R23,R28,R34 
50 066- 689 R25,R36 
51 066-6 75 R27, 
52 076-004 R 2, R24, 
53 066-820 R2! 
54 066- 6 73 lB_38 
55 066-82/ R !7,R29, R30 
56 066-824 R8_i_R/3 
57 066 -72.0 R<fO 
58 

59 3512803-0f RP /_2_RP2_,_RP3 NTWK SIP 8 RES 22K OHMy~'~ 
60 

7 6 

I .t I 5 4 l 

REFERENCE DESIGNATION TABLE 
ITEM PART NO. DESCRIPTION REMARK 

61 064-997 C22-1-C29 C37 .'"J74, C90~C95 
62 II II AL TERNAlE 0~983 CERAMIC DISC 330PF , 50 V _i_ ± 20J( 
63 064 -939 C58 ,ALTERNATE 030-977 CERAMICDISC O.DO/IJF, 50V 20%_ 
64 064-444 C!;6-1-C 6 6_ CERAMIC MONO WF 50V, 20% 
65 064-!!6 C9 _i_C47.if;?O.)_C96 ,, DISC .01i1F, SOV i ,, 
66 064-9'37 C/3, C/51 C/6 , C54_,__ C44 ,, ,, 22PF,50V 5% 
67 063- 391 C45 ,_c_55 C 60 LYTIC /OO<!F, /6V 
68 064-462 cro, CERAMIC /V/ONO 47PF, /DOV 
69 064- 998 C67 CERAMIC DISC 2DODPF, SOV, 20.i( 

70 064-464 c /4.LC26 /DOPF, /OOV 

71 /J I/ ALTER/VAT£' 064-996 GERM IC _Mf)jy'{J 
72 /64-00<f C2-8_L CZO, C2!,C23,C24, C27JC3/-35 O.f,()F, 25 V 
73 ,, ,, C38-43, C46J C<78. C49, C5!~53, C57 ') ,, 
74 ,, ,, C62, C63,C65,C66, C71,C75,C7Ej,_-8JsC82 " 

)) 

75 ,, // C68 ALTERNATE: g~~ = 9~~ ,, I/ 

76 
1--7-7-r-~~---+~~~~~--~~~~~~~~~--+-----~------1 

78 579-/56 Q2 XSTR ALTERNATE 579-76! --+--2SC!730 -----1 ~ 
t--:;gt{j/4 -889 Q.3, QS XSTR 2N.3643 

80 014 -772 Q / _,_ Q4 XSTR 2N:3644 
81 

82 013-599 : CR I~ CR7 ALTERNATE 587-403, 58/-105 DIODE /N453~ 
83 

84 080-060 Bf 8AT!iR-Y:-t-;viiHtuM --1 

85 3515498-0f FB!~FB/6 FERRITE BEAD 
86 582-203 XU33 ALTERNATE 58c-387 ICSOCKET 40P/N 
87 

88 

,__89-+-5_8_2_-_!_9~f-+-_X_U~4_0~~-~ IC SOCl<ET !4PIN 
90 582-202 XU!O,XUl7,XU2:3,XU34-XU36 28P!N 
91 ,, 

JC SOCKET ALTERNATE 582-386 
92 3515139-0f Y3 CRYSTAL :3.6864 MHZ 
93 35/5382-0! Y2 I) 19. 6 MHZ 
94 35/5389-of YI 1; 32./47 MHi!. 
95 135 - 533 J / CONNECTOR 5 PIN VIDEO -
96 135- 532 J3 ., 4PIN POWER 
97 /40- 900 J4, J5 I} 25PIN R52'32C ---·---·-----------+--~~~'-=--' 
98 !40 - 916 J2 .. 4PIN r<.EYBD 
t---t'------1----------~-~~~-·~~~~t--~~~~--1 

99 35/5301-0f L 2 CHOKE //SSY 
1---r~---+--,-~-------------------+----'---'---I 
100 052-036 LC( EAf! !=ILTER. 

3 515400- 06 3515510-01 3515511-01 35_~5~-0! 
AiT' 35~!il3-o T 

3515400-05 3515414-01 :Jif!fJl5t;;~ 
3 515400-04 3 515346-02 3515347-02 " d5(5.5:!>9-07 

ALT' .5515345-0L 

3515400-03 3515510-01 3515511-01 ~tf:~~~~sff-01 
3515400-02 3515414-01 .35/5339-0f 

ALTo 35/5345-0! 

3515400-01 3515346-0.2 3515347-02 -fiff,53 3=,~~ 3°415-0! 

PART NO. PART "A'' PART ··9· PART "C. REMARK 

VERSION TABLE 

5 

3 

PART NO T 

3515400-0/ 
3515-9-00-03 
35!5.,,.oo-o+ 
3515"'1-00-06 

3515400-02 
35!5400-05 

I 00.,515£ I 
l .------------. 

L--------- -...1 l 
REVISIONS 

LTRJzoNtl DESCRIPTION 

lfj_l SEE SH.1 

COMPONENTS 
INSTALL ALL COMPONENTS SHOWN IN REFERENCE 
DESIGNATION TABLE EYCEPT: 

C8:'3 "-' C89 , C36 1 C25, C 30, C981 C59, C69,C70 
C72 1 C73,C76, C77, C8/) 

, R26 1 

::T6 ,J7 
Q6 / CR8,CR9, 
LI 

CBiJ-C89,C~8,C25,C:'JO;Cf6 ,C59, C69, C70, C72 
C73,C76,C77, CB/, C.36,C.97, 
R26. 
J6,J7 
Q6 
LfyCR8~Cl?9J! 
XU3$, 

W16-W 17 W17-W18 

W20-W21 W19-W20 

COMP. SIDE SOLDER SIDE COMP SIDE SOLDER SIDE 

CUT TRACE ADD JUMPER (P/N 615-004) 
. -~ 

CUT TRACE AND JUMPER WIRE LIST (FOR-02,-05) 

i 
SIGNATURE AND DAJ'.:E 

DFTG I CHK I ENGRG 

-I-I-

-
3515400 -I 

1 

D 

c 

8 

A 



8 

D 

l/32 
LS04 

c 

B 

A 

7 6 5 4 3 

5V 

J 
,_G 

5V 5V 

R42~R41 1 
< 4. 7K 4. 7K.----J.,.u.IL.,----. 

---+--+ .... .E=-t6 INT vcc Df>~·---· -----"--1 Df> r---------------- ----------------f!:- D ¢ 

5V 

tJ CF; 6 
IN4'i31 

r----------, 
:_ __ QQ1~1~LJ 

REVISIONS 

LTR ZONE DESCRIPTION 

N, SEE SH. I 

CR5 ...._ 
1N453dt 8 

I 

1 

SIGNATURE AND DATE 
DFTG CHK ENGRG 

_____ l_,7 NM[ D 1 15 12 DI 

02 12 13 D2 
~--·-----------·-------~'2_,- or 

E o2 
15 03 

REFERENCE DESIGNATION 

13 

12 

" 

sv-.... 
~R32 
<.4.71( 

LD~ 
Q 5 

U3.1 
LS74 

3 CP ~~ 

5V U33 
Z80A 

f ~--24...., WAIT 

t------1>-----__.l...__ __ 25;BUSRQ 

VH2 

R36 . ,,.,, 

sv 

_____ 2-;1 RD 

WR ------2--.2 WR 

03 8 15 D3 
D4 7 16 04 
05 9 17 [)5 
" 6 10 18 06 U3t. 
D7 13 19 0727128. 
A</> 30 10 4 1' 

Al 
A2 
A3 
A4 
A5 
A6 

A7 
AB 

31 

32 

33 

9 41 
8 A2 
7 A 3 

f-"'-''-----------6---1A4 
l--"-'-----------'-t5 A5 
l-=""---+---------'-t4 A6 
~'--------------'--13 Al 

34 

35 
36 

37 

38 25 AB 

49 
a9 24 A9 

'i--"-"---------~2---11 Ato 
1--L----------2-'-13 A !1 

'l--"-------------12 A12 

A:O 40 

Afl I 

?6 A' 
Af.2 2 

3 
··11~t~~--,v.-7.-· ----2--17/ "'-
n n- - --- -----=...., PG11 

A'3 
Viii~-

1~ 04 

U 3 5 1------_--_-_--_--=._-=:_-=:_-=:_-=:_-=:_-=:_-=:_-=:_-=:_-=:_-=:_-=:_-=:_-=:_-=:_-=:_-=:_-=:_-=:_-=:_-=:_-=:_-=:_-=:_-=:_,"'::"18::-1 ~ ! TC 5517 
19 APL 27128 1---------------------i,o ~~(350NS) 

(350NS) ! At u 3 6 
1--------------------------iA2 
~---------------------71A3 
~--------------------~61A4 
~--------------------~5;A5 
~--------------------~4;A6 

3 
25 A7 
24 AB 

~----------------------":1A9 

1---------------------~2-1~AIO 

R22 
'> IK 

W!O Wff A/;: ___ 2__,Af2 

·Att ---0 9 -~AWw 
_9w12 ~~ ~ 

>R.39 
!OK 

f '!~:.,or 
I W!9 L 

r 61 :'l 

..___----------;_ ~2~olf&---z=?~~-'-' 

C47 

2V364~ 

I R21 
750 ~ 

• 0/.(i 

CR3 
IN453t2 

R25 
V\/\. 

2.2K. 

C5'.J 
QS O.Of.(j R27 

, -~ ___ __,JI,_,_-~ ------0 rpwzr 

414~ 2 ~ Y¢~~ 
Af51-='5 ______ .,__~;j=:.i- A1LJ 46yr D--=-5---~ 

2N3643~ 1r ~ 
I"'. < R28 I.BK 

'<fl<. 
pCR4 
f-tN453f 

LS13~.2 -6 Pv re u12 
MREQ 19 ?1U45 f-3 ___ !,..<..!E Y:ll'--'-7-------+--------;5 »6"'----------lf--------------' 

M Z7 U~ ~ 
?R37 R36 4 a 
~look 2 2K 6 RESF! vcr 
;>' ~··~TH 

~---~ 

C6~ - . 9 CR7 

5V 

• 

---~Mr L---------------t----;U9 8 R.313 INfA._531 
mJLSOq!'"n.::.--JJv1~·'\r·~--+--r--«~~1-----U39-2 
~ C67 

12ooop 

~OJS ~;.::i2 
O.IJI (}(JT " 5 ~~o-=6--.-.2"-'6;f!fESET 

J U39 ZS04 

S CV 

1 15 -A4 ----.M Y',11~-- JPO/.?T 
A 5 2 Al YI 14 Cif?SELT 

= c65 Ia'..u 

>R.35 
~IOOK 

bc7t 
JO.I-" 

_,_ 
-= 

NE SSS 

2 TRG 
(iN/) 

'I -
GAID 

A 6 ____.i_ A2 i2 ;; Ci(i-su 2 
U 29 Y3 >-----ere 

'--------------;6 E3 Y4~- DART 
[[)A'). 1-'2=-0c...---..------------5-i/!2 (5 .LO NC L A7 ---"<C14 1="1 f6 ..-2-- !Vc 

jijfif.,~ LS138' 7 NC 

7 6 5 4 3 2 

CO.WfPONENT LAST USE NOT USED 
I.C i/47 

CAPACITOR c 99 C64 Cl7,C/8 
RESISTDR R59 

RESISTOR PN:K RP.3 
DIODE CR7 

TRANSISTOR 616 
CRYSTAL Y:J 
JUMPER HOLE W21 
INDUCTOR L2 
BATTERY 8! 
JACK CONNECTOR 17 

. EMI FILTER LC/ 
FERRITE BEAD F816 

SIZE CODE IO£llT llO. 

D 09150 3515'00 

1 

D 

c 

8 
r-1 
I t 
I I 
I I 

ii! 
~! 
L-J 

A 



8 7 6 

D 

c 

8 lv, ~l 

udv d vcc r-... 

Jif.;! 35 1il'fR BLANK !L BLANK 
37 _L 8 

A+ M CURSOR CURSOR 
At 38 Af 

SAP 10 A+ 

A2 39 A2 BAT 9 AT 
8A2 8 A2 

1 DADD¢ ~ H ~ BA3 7 f 1 
Rl5 RD A3 D¢ 

33 3 l£ML 8A4 6 12 
DADD! A4 DI 

2 32 13 
U27 ~ BA5 5 13 

PVTC DADD2 A5 D2 IT 31 4 ~ BA6 4 15 
DADD3 A6U23 U24D3 

3 DADD4 
30 ff LS174 ~ BA7 3 _16 

WR WR A7 D4 
29 6 ~ 8A8 25 .JJ DADDS AB D5 

16 CCLK 9 CP BA9 24 
A9 D6 lffi cal<. CCJ.lf 

VH2 
, 

!'IP. BA!O 21 AfO D7 
19 

36 8Al2 2 A12 VH2 LPS LJ 26 ~' W4 
SCN2672 

:~ Alf/w 
AC4N40 ClfGOAfA 

.,,. 
U!f 6 27 

R/w 
~ WRi=N LS -=-

WDB Wi5H 
FU>fJ 5 l{l58 

r-DADDB/LN.i! 
BA¢ !O At 

DADD6 28 3 12BAtl BA f 9 Af 
27 (8 ~ 8A2 8 

RP3 
Dl.OD7 A2 

26 4 ,s 84tj BA.3 7 fl 

lL 22K 9 
ll4DD8/LNZ A3 0¢ 

8 25 f7 U30 lt6849, 8A4 6 12 ·IM /)¢ DADD9 A4 Df 
8 9 24 7 ~ BAS 5 13 DI DADDTVJ AS D2 

·vV' 7 _JJ) 23 14 ~ BA6 4 15 02 DAJJ0/11 A 6LJ17 Ut8°3 
-VY\, 6 II 22 8 LS374 19&4' BA7 3 16 

12 
D3 DAD0/2 

J} 
A? D4 

>AA 5 04 DADDT~ 21 ~ BAB 25 17 

-'\,vv 4 l.2. BA9 
AB DS 

D5 CCLK--11.J, CP 24 A9 D6 18 

-'V'"w- 3 M. ~oe BAIO 21 19 
ti_ 

D6 
8A12 2 

AIO 07 

'"' 2 07 Af2 •v BA ff 

5V 

wt 

I 

w2.-. 23 
A1f/w 

~ 18 WRl.V 
27 

~iEcS VSYNC VSYNC wf-' lr.NJ)QE CS 

8 HSYNC /9 HSYNC ~J32C -D?--------< 
:;; ,-,W7 ~ = 

6 GND ~l~,8 2°I 

S04 

J3 

I 
D</> r--2 i-L--NC 
DI t--1- µ__SELBOC U20 02 ~ f2--BiDIR 2 
03 t---11- LS174 ~cifGDATA 
04 r-ll- ~ENVID 

A 

D5 .._M_ i12--Nc 3 
RE"SEt--1::-c T-css 
apO!fT-1L T+!OO./I 

7 6 

5 4 3 

8 

8 
8 8 

J 
5 r 8 

3 
5V 

r--l£ vcc ~ vcc 
RP2 

~ 
D1 

~ 
04' 

9 22K f DI DI 
~ ~ ·vv D2 02 U21 

L4_·vvv r-----n. ~ D3 U22 03 
LB_ vvv r---li t:---2L 04 3515349-01 04 3515348-01 
2.AAA t-2i ~ e ----

D5 05 6LYN.XJ ~DLYBLN :3 'Y 

~ ~ 06 LA4> 
5~V~A 06 LA+ 

..._If_ ~ µ£_LAf 07 07 LA I 
6 J\,,;/' 20 SDI> LA2 ~LA2 

J...Lv,,v 37 SD¢ 19 SDI LA3 ~LA3 
36 

SD! 
18 S02 

35 SD2 WHsVNc ~W~sVRc 17 SD3 
34 SD3 iiiR"Df J_6 

.SD4 BLNVID ._..I-- BLN VTD 'M EN 
33 REVVID ~REVVID 504 15 .S056 32 #-KBODT SD56 tt=uL VID sos kSOUT ULVID 
31 5D6 SATBD7~ .SATB07 H.l H.I 
30 507 3 DADDBJLNz 

5V ~ M DADD8/LA'Z 
A¢ 40 

Al Al Vf RPI 39 ~ 4 22K Al __& A2 A¢ Ac/> ATBD~ 
f ~ AP ~ -.J\/V\r CHPSELf 17 

cs ATBD<P Al ATBDf 
~ ~ A1 ~ -'\1\1\r HS'i'NC Vf9 rlSYNC ATBDf 38 ATBD2 

4 CHF5E.l2 cs ~ 2 '"· VSYNC ATBD2 •7 vvv vsw;;; ~ 
~ 2 

ATBD3 
i2L-, ·\IV' BLANK~~ BLANK ATBD3 HSY NC AT8D4 

8 I/\/'· ~ HSYNC f ~ Wbb ATBD4 VSYNC AT8D6 
7 .A,/\.. 

WDB l2. 
RDb ~ VSYNC 37 RDB -';8' ATBOS 

5 ,A k8Jiv ATBDu 
8 BLANK 

6 'V KB/ill f'l1 9 BLANK 2.? 
J\/Vlr (CL K f..--'-L-1 CCLK ATBD7 CCLK CCLK 

GND 6/o/O 

6 7r T 
6 

8 -·-
8 

8 

A1> 
Al 

H)YlfC--
VSt~C 
BLANK 

CCLX 
5V 

l-c6o 
-12V 

~NC -t 100.<i 

12v 

~' N.C 

Jcs6 ~ 
Tw 

5 4 l 

llEVISIONS · 

DESCRIPTION 

SIU 

8 

J 
~ 

vcc 
{)"' 

~ Df 
~ ~5 D2 
~ Z OA D3 
r------!- CTC {)4 

r----£- DS ZC¢ 
~ 06 
..____..1._ 

{)7 
ZC1 

ere IE! _-11_ JEI :ZC2 
m -.M. MI 

IOREQ ____tQj IOREQ 
Cfc~ CE 

M 18 CS¢ 
19 Af est 

--12, </> GLK. 
6 R/5 --n1 FfD 

kESE-T "ffESU ~ 
¢h ~ 1RG¢ iNT 

I 22 1 TRGf 
t-21, TRG2 
._1fl, TRG3 

GND 

1 

2 

. 

SIZE CODE ID£NT ND. 

1 

SD</> 

t-Z-
~ 

~ 

.a-

CLI<+ 

CLK./ 

CLl<.2 

"ATBM -ATBD7 

D 09150 3515«>0 

1 

D 

c 
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5V 
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7 6 5 

4 

r--- ------I 
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I ~ Z70 

-._J.~-~l/.USoL! 1 ~- ;:LU9 i P~ ~ 1 5001 · 
--- __/ 

4 

.~\i}47 6 
LE./.0._~?' 

3 

J 

·-~ 

R.18 
'VVv 
/2.0 

5V 

f .. __ 

12 .·v A2 r ! /80 

' 
I 

R/7 '!>·_ R1 ~ 
g.z.o <'; IK.1 

..L 

CR! 

I 

i 
• i<J •. ( 

QZ 
2 SC1730 

1N4531 

1;. l 

R202 
330~ 

i t--
i 

ENV/D - 1 
WRSYNC - Z fu.9~ .3 ~ 

m_ ~-m 3 

LC!= 

2 

1 

~4-'\3 Vff!IC -_J S<>§J~--- " TCLK _(29 
-33Dp L 

5V 

~ 

4 3 

t 
VH1 

CHRLD 

3515400 
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8 

D 

CLK4 
c CLK f 

CLK 2 

A.P 
A I 

•Q4lff 

IORQ 
Mt 
RD 

¢ 

RESET 

VH2 
CTCleI 

B 
Df 
D 1 
D2 
D 3 
D 1-
D5 
D6 
D7 

A 

7 

13 
!4 
27 

33 
34 

35 
36 
6 

32 
20 

21 

6 
7 

40 
I 

39 
2 

38 
_-2__ 

37 
4 

J4 ( 

J6 2 

6 5 4 

DSR CTS RXD DC_JJ__ RTS DTR TXD 

/ JS 

6 5 3 8 ' J 7 4 20 2 

F815V F855V F: IFBf 5V JF8H5V 1,.,,5V }FB/6 
~ R43 <...R45 < R46~ '?R47 ( ~R44 ~I ~R48( 

Xll40 
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!2V f 

J4, ]6 
~ 
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5V 
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3513424-01 

----- --- --476-422 
( 8 PL:) 

351265:3-0{---Hlt+--------. 
3515454-01~-H--i--------

t~----_--_I ~._____·--~ 
~---600-254(2PLS) 

r-- -- - 070-454 

I 

3SJ52.3'7- ·:;1 
(2PL5) 

'I . 

11+ 

476-422 
fRP! 

PART"D"---

-35154!9 - .. , 
GND PLANE (REF' 

35!3424 -01 

/' 0---.--:,---·-· _-_ 

-;f ; [[fi' 
/,+_ -'*\- c-w-

' El] 

Ell 
ij] 

220;_~110V , I', 

T82 

/ "~·e .· ~S~C) 

}: 

p~~ 

;·-:----= 
/ -1\-

/ 
/ ' / 

i I 

,:~ ~ \j_-0 
(SKYNET) CASTEC) 

.$l Jct----1q 
; ' 

'-

\ 

I 

----PART .. C .. :SEE Sl/2; 

FART .. 8- rs$"FSH.lj 

265-107 
<REF.) 

PART' A' .s££SH.2) 

--+--'t--- 3515385-02 

\_ - 476-422 \ ZPLS.' 

35/3403 -- 'J2. 

4 7 6 - 6 7 Z.(4 PL-S 

TillRD ANGLS PRQJECTION 

• 

3 

--- -- 3 

,------------i 
I ZS.,SlSE I 1 L.----------....1 

4 
3 

2 

I 

REVISIONS 

LTR ZONE DESCRIPTION 

A £RN0089 
B ECN4-.2/5:3 

f)RESS AC fOWPER.. JUMPER WIRES V/'lo~P, CONTRrd/.. 
BO,AR!> 1:. AS CLOSE TO GRDUNO PL/WE AS POSSIBLE. 

AC POWER CONNECTION: 
FOR !!5V-SEE SH/ ZOii£ 8-5 & SH.2 AC WIRING 

DIAGRAM. 
FOR 22.0V-5£ESH2ZCNE D-2 V!EX.-1 £-£ &. AC 

WIR/Nfi DIAGRAM. 

FOR 220V APPLICATION. SHIFT 3P CONNECTOR OF TB 2 TO 
LEFT SIDE I POSITION AS SHOWN IN SH I ZONE 8-6 
WHEN USE SKYNET P/S PWBA ; PULL AND INSERT Sl~E 
PIN CONNECTOR FROM !!5V PIN POSITION TO 230V PIN 
POSITION AS SH()WN IN SH I ZONL: 8-6 WHEN USE 
"ASTEC" PI S PWBA . 

DRESS AC POWER JUMPER. WIRES THREAD THRU. WIRE LOOP 
OF TB 2 CONNECTOR OF SKYNET Pl S PW BA TO KEEP 
WIRES AWAY FROM HEAT SINKS. 

DRESS ALL WIRES AWAY FROM HEAT SINKS OF PIS PWBA. 

ADHERE GROUND PLANE' INSULATOR.. TO GROUND PLANE 
PROPERLY AS ..5H 2 OOTLINE5 SHOWN WfTft ''3M' DOUBLE 
SIOE ADHESIVE TAP~ . 400 Vz. .. T(J ,4,VOID LIFT (JP. 

METRIC EN6RG .~ J;P,AfTING PRIC7/CF5 fER AMPEX ST/) MB/­
MARK PART NO,ISSUE LTR .SERIAL NO PER AMPEX SPEC 
3124500 PARA 3.1 . 

ASSEMBLE PER AMPEX STD_ 
PA.RT NO. TO BE PER VERSION TABLE. (SEE SH. 2) 

NOTES: UNLESS OTHERWISE SPECIFIED 

c 
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I 
I 
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(REF.) 
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I 
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i F ::J !'i\. r-1 ·--------1 ~I QT I 1 

I I I I I 
I I I I I 
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I I I 

l I I I I 
-'----Wl--+--+-----------1~ -~·~-------------L_J 

I 
I 
I 
I 
I 
I 

. . I 

(------0-0------~J 

: ~ ~· 

" ~ 
\ 
I 
I 

I 
I 
: ____ 1 

! 

s 50hf.. x 12.s mm CR.EF.) 
DOUBLE SIDI: ADHESIVE' TAPE 

(TOTA/.. 2Pl5) 

JS/5452-02 3515398 -02 070 -413 

3515452-0! 3515398 -0/ 070--412.. 
PART NO. PART 'A" PART "B" 

AC POWER CORD FUSE PART CAP 

~ ' ' \ 

L~J 
~, 

I 
I 
I 
I 
I 
I _____________ _) 

070-1-67 
71 .3SIS400 - 03 ALTERNATE 07~-

-· - --·-- --·-·----

070-3/2 ..3515400 - 06 
PART "C" PART "D'' 

FUSE P/464- CQV?:BOAHO 

VERSION TABLE 

7 6 5 

4 

I_----- --

I 
I 
I 

3 

!\. rPART 11D11) 

·~ - - - - ~ '-3515385-02(/?EF.) 

.\__119-948 (REF.) 

AC I WIRING LJ!AGR,¥1 f9'1 I 
------ I 

22011 
-·--- ----.- -~-~-

l!SV 

REMARKS 

+ 4 3 

REVISIONS 

DESCRIPTION 

SEE SH.1 

c 

B 

$tZE CODE IDENT NO. 

D 09150 3515452 
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