3515017-01

SECYION IV
THEORY OF OPERATION

4.1 INTRODUCYION

This section describes the theory of operation of the major
subassemblies of the Ampex 210 terminal.

do2 GENERAL DESCRIPTION

The basic block diagram in Figure 4-1 illustrates signal flow be-
tween the subassemblies of the terminal. The following paragraphs
discuss the interfacing of subassemblies.

4.3 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 4-2.

Functional sections of the terminal are controlled by the Central
Processing Unit (CPU) via a system data bus, an address bus, and

control lines. Display and communications sections have some

circuitry that run independently of the CPU., The display section,

for example, refreshes video continuously 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 2%80A microprocessor with fully-enhanced 8080-1like
instruction set. The hardware, as designed, uses Input/Output (I/0)
instructions to access the I/0 ports.

There are two interrupt sources. The maskable interrupt is
generated by an ACIA (Asynchronous Communication Interface Adapter)
chip and the non-maskable interrupt is generated by a PVTC
(Programmable Video Timing Controller) chip.

The data/address buses and control lines allow the CPU to access the
program ROM, the scratch pad RAM, and all of the I/0 ports.
Depending on firmware requirements, 16K to 24K bytes of program
F/ROM can be installed.

The CPU's scratch-pad and data memory consists of a 2K x 4 CMOS RAM
and provides nonvolatile storage of all of the set-up parameters
including operational modes, communication parameters, emulation
parameters, etc., through the use of a 3V lithium battery.
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4.3.1 Input/Output Mapping And The CPU
Through I/0 mapping, the CPU interfaces with:

PVTC chip

ACIA chip and other communications-related circuitry
Keyboard (via the CRT controller chip)

CRT controller chip

e ¢ o @

4,3.1.1 Display 1/0

Display I/0 gives the CPU control over the PVTC chip (including
initializing the PVTC chip, reading/writing cursor position,
flashing clock, and scrolling).

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

4.3.1.2 Communication 1I/0

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

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

4.3.1.3 Keyboard 1/0

The keyboard I/0 allows the CPU via the CRT controller chip to
transmit and receive data to and from the keyboard.

4.3.2 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 interfaces used to control other parts of the system.
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4.,3.2.1 Punctions of the CPU

As mentioned earlier, the CPU is a Z80A microprocessor. It contains
circuitry for program execution as well as the program registers:

Clock - The CPU clock is a 3.6864 MHz generated from a 3.6864 MHz
crystal. The clock input to the %80 requires the special high level
generation by a 74L1S04 driver (U2-8, 9) and a 330 ohm resistor,

Reset - The CPU is reset by the power—up reset circuit or by press-
ing SHIFT/BREAK twice.

Memory Reguest (MREQ) - At the beginning of each cycle, an MREQ is
issued. The MREQ is used to enable the decoding circuitry (U28) to
generate chip select signals.,

Read/Write Signals - Following the MREQ for each memory or 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.

[nput/Output Reguest (IORO) - The IORQ is used to enable the I/O
port function.

Haskable Interrupt - Maskable interrupt of the CPU is generated by
the ACIA chip. There are two possible causes of maskable
interrupts: Receive Data Register Full or Transmit Data Register
Empty.

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

Wait - The wait input signal allows the CPU to wait for slower
responses of read and write accesses to the ACIA chip.

4.,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.

Data Bus - The CPU's eight data lines, D7 through DO, carry the data
hetween the CPU and all of the memories and I/0 devices.

Address Bus - There are sixteen address lines, A0 through Al5, used
to address the memories and 1/0 ports. In general, the lower ad-
dress lines are used to address specific bytes in the program P/ROM,
and the data RAM. The highest address bits select between the
system entities.
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4.3.2.3 ’He-ory Interfaces

The following paragraphs contain descriptions of the various memory
interfaces:

Program ROM/PROM - The program instruction memory can be configured
out of various types of numbers of ROMs/PROMs. The total memory
space is 24K. Table 4-1 shows the various jumper settings and IC
(Integrated Circuit) locations for select memory capacity.

Table 4-1. Program Instruction Memory Configurations

Address
Ranges Memory
Total Jumper For IC IC Por
Memory Settings Access Location Location Bach IC
16K W15-W16 0-1FFF U23 2764/2364 8K
Wll-wl3 2000-3FFF U22 2764/2364 8K
W8 -W9
20K W1l4-W15 0-3FFF U23 27128/23128 16K
Wll-w12 4000-4FFF U22 2732/2332 4K
W9 -W1l0
24K W14-W1l5 0-3FFF Uu23 27128/23128 16K
Wll-wl2 000~-5FFF 022 2764/2364 8K
W9 -W1l0

Data RAM - The CPU's general purpose data RAM consists of a 2K x 8
bytes static CMOS random—-access memory. The data RAM is split into
two different regions., The region from 8000H to 803FH is used as
software switches to define the terminal's default states. The
region from 8040H to 87FFH is used as the CPU's scratch-pad RAM.

Display RAM - The display RAM consists of one page holding 2000
character positions. Each character contains 8 bits:

MSB 7 6 5 4 3 2 1 LSB
(Most - (Least -
Significant ASCII Code Significant
Bit) Bit)

Half Intensity Bit

The seven least significant bits contain the ASCII character code
that is displayed for that character position. The firmware will
typically implement Bit 7 as the protect bit, causing the character

to be displayed in half intensity, and is treated by the hardware as
one attribute bit,
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If the four most significant bits of a character are 1001, then the
hardware treats this as an attribute delimiter. If the bit corre-
sponding to the delimiter is set to "1", then the appropriate attri-
bute will be activated. Table 4-2 defines each bit of an attribute
delimiter.

Table 4-2. Attribute Delimiter Bits

| _Bit Definition
3 Underscore
2 Reverse video
1 Blink (half intensity for ADM 5)
0 Blank (security)

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

4.3.3 Operation of CPU Memory

The general theory of operation of the hardware for the program
memory is described in the following paragraphs.

4,3,3,1 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 ns, 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.

4.3.3.2 Data RAM

The permanent 2K bytes of CMOS RAM (U25) are used as CPU scratch-pad
memory and addressed from 8000H to 87FFH.

The CMOS 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-
22), 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.

by
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4.4 OPERATION OF DISPLAY CIRCUITRY

The following paragraphs discuss the operation of the programmable
video timing controller and display circuitry. Figure 4-3 is a
block diagram of the Video PWBA.

4.4.1 General Informatiocn

The characters being displayed on the CRT screen are accessed (read
and written) by the CPU via the display RAM. This memory consists
of one page of 1920 bytes and a status line of 80 bytes, Bit 7 of
the display RAM determines the half-intensity attribute. The other
bits constitute the ASCII codes. But the codes from 10H to 1FH are
used as attribute delimiters.

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,

14000 VOC
HORIZONTAL HORIZONTAL FLYBACK
SYNC OSCILLATOR L XFMR GRID VOLTAGE
HORIZONTAL
e ouTPUT
800V
DYNAMIC
FOCUS - ¥
) 4 3
VIDEO VIDEO
AMP,
4
+12 VDC
VERTICAL VERTICAL . VERTICAL
SYNC OSCILLATOR ouTPUT

6163

Figare 4-3. Video PWBA Block Diagram
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4.4,2 Operation of the PVYC Chip

The Programmable Video Timing Controller (PVTC) chip is accessed by
three control strobes: Chip enable, CPU read, and CPU write
signals. The 00H decode output of the upper address lines provide
the chip select for the PVTC, The lower three address lines (AO0-
A2) and read/write signals go to the PVTC chip for initialization
register selection.

Table 4-3 provides the PVTC chip initialization register selection.

Table 4-3., PVYC Chip Initialization Register Selection

IFRITIALIZATION VALUE (IN HEX)
REGISTERS 60 Hz 65 Hz

IR0 58 58

IR1 25 25

IR2 1B 1B

IR3 90 2A

IR4 18 18

IRS 4F 4F

IR6 0B 0B

IR7 2B 2B

IR8 01 01

IR9 10 10

IR10 98 98

4.4.3 Initialization Register Parameters

Parameters of the initialization register values indicated in Table
4-3 are:

Initializati Req] 0 (IRO)

Bit 7, not used (=0)

Bits 6 = 3 = N Scan lines/character row (where scan lines/
character row = N + 1)

Bit 2 = 0; sync select (VSYNC)

Bit 1 - 0 = 00; buffer mode select (independent mode)

Ipitiali . Regist 1 (IRL)
Bit 7 = 0; non-interlace

Bits 6 - 3 =N; equalizing constant (where equalizing constant
=N + 1)
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Initialization Register 2 (IR2)

Bit 7 not used (=0)
Bits 6 = 3 =N; horizontal sync width (where horizontal sync

width = (2%N+2)
Bit 2 = T; horizontal back porch (where horizontal back
porch = 4*T+1) ‘

Ipitialization 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
65 Hz: vertical back porch

2*16+4 = 36 (scan lines)
2*8+4 = 20 (scan lines)

nitializati 5 . 4 (IR4)
Bit 7 = 0; character blink rate = 1/16 VSYNC
Bits 6 - 0 = N; character row/screen (where character
row/screen = N + 1)
Initializatiopn Register 5 (IR3)

Bit 7 - 0 = N; character/row (where character/row = N + 1)

tpitializati Regi 6 (IR6)

; first line of cursor (scan line 0)
: last line of cursor (scan line 11)

Initializati Reqi r 7 (IR7)
Bits 7 - 6; not used (=0)

Bit 5 = 1; cursor blinking
Bit 4 = 0; normal size character
Bits 3 - 0 = N; underline position (scan line 11)

(nitialization Regi 8 (IRE)

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

4-10
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Initialization Register 3 (IRS)

Bits 7 « 4 = HN; display buffer last address (where display
buffer last address = 1024xN+1023)
Bits 3 - 0 = display buffer first address Most Significant
Bits = 0

Initialization Register 10 (IR10)

Bit 7 = 1; cu

sor blink rate = 1/32 VSYNC
Bits 6 - 0 :

r
N; split screen interrupt row = 18 (H)

it

4.4.4 Valid Address/Blanking And Sync Signals Relationship

Figure 4-4 illustrates the timing of a frame showing the relation-
ship between the valid character address (for the twenty-five 80-
character rows) and the blanking and sync signals. The left and
right edges correspond to the start of the horizontal sync and the
top and bottom edges correspond to the start of the vertical sync.
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© ¢ €s H, SYNC WIDTH = 8 CHAR TIMES
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Pigure 4-4. PVIC Chip Timing Frame
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The inner solid-lined rectangle {(twenty-five 80-character rows)
represents the time during whicn the PVIC chip outputs valid address
on DADDO-DADD10, LAG-LA3. The DADDO-DADD1O lines go from zero to 79
on each scan across the 80-character positions and count out the 25
character rows, covering rows O through 24 on each frame ( the
starting and ending counters programmatically changed using the
screen start character row address control command). LAO-LA3
generate one scan line per character row, covering all 25 rows on
each frame,

The positive-true blanking signal is emitted with no character time
delays after the end of the last character (80th 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.

4.4.4.1 Horizomtal Sync

The horizontal sync (HSYNC) is delayed by five characters (as
blanking, above) and additionally has a "back porch" of thirteen
characters after the HSYNC ending. The HSYNC signal width is ten
characters long.

4.4,4.2 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 36
scan lines for 60 Hz and 20 scan lines for 65 Hz. This variation
provides for approximately the same vertical centering for both 60
Hz and 65 Hz.

4.4.4.3 Cursor Signai

The cursor signal is emitted during the time when the internal
cursor address matches the screen address (DADDO-DADD1O).

4.5 OPERATION OF ilE DISPLAY RAHM

Displayed characters and attribute control characters are stored in
and received from either of two 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 &/RAMs (via the interface circuits resident
in the the CRT controller chip).
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4.6 CHARACTER GENERATOR

The four least significant address bits of the character generator
are derived from the scan line address bits of the PVTC chip.
During actual display, the 7 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 8-bit data word can select any one of 256 character-
generated ROM patterns to fill in the 7 x 10 dot matrix,

The display character field has the following format:

COLUMN

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 KX 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 (except graphics

and underline) **

*Row 0 is always blank, except for graphics.
**Row 11 is always blank, except for graphics and underlines.

4.7 GENERATION OF VIDEO SIGNALS

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 character. The basic video "dots" emanate from the
shift register. ’

4.,7.1 Basic Video

For normal (non-graphics) characters, the first and last dot posi-
tions are always blanked. For graphics characters, the first dot
position has the same value as the next dot position and the last
dot position has the same value as the previous dot position. This
allows the horizontal line graphics characters to extend all the way
to the adjacent character fields for producing multicharacter solid
horizontal 1lines.

4-13
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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 half or full intensity before
being driven onto the monitor for display.

4,7.2 Attribute Control Signals

The half intensity attribute bit becomes active as the shift
register is loaded. The attribute bit is held constant throughout
the display character's dots for the scan line in progress. The
half intensity bit, when on, causes the two-level video point to be
loaded down, thus lowering the video intensity level. Attribute
bits will remain constant until another attribute bit delimiter is
encountered.

The inverse video bit complements the video polarity. It is effec-
tive following character and scan line blanking controls to reverse
the background intensity level. The blank attribute bit blanks the
character's video level causing the bit to go to the background
level. The blinking bit causes the video to alternate between the
normal and blanked-to-background states. This blinking rate is
under program control.

4.8 OPERATION OF SERIAL INTERFACE CIRCUITRY

The R6551A Asynchronous Communication Interface Adapter (ACIA) chip
provides a program-controlled interface between the 8-bit micro-
processor-based systems and serial communication data sets. With
its on-chip baud rate generator, the ACIA is capable of transmitting
and receiving different program-selectable rates between 50 and
19,2K bits per second.

4.9 DRIVER-RECEIVER OPERATION

The primary and auxiliary (printer) ports receive on RS232 lines.

4-14
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4.9.1 Primary Port
When the primary port is selected, it can transmit on an RS232

circuit. Table 4-4 lists the signal definitions and connector pins
of the RS232 primary serial interface port.

Table 4-4. RS232 Pin Assignments and Signal Definitions

RS232

PIN 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 ccC Data Set Ready

7 AB Signal ground

20 CD Data Terminal Ready

4.9.2 Printer Port

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

4.10 OPERATION OF KEYBOARD INTERFACE

The keyboard interface circuitry uses two shift registers to convert
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.

4-15/4-16
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SECYION V

MAIXTENRNCE

5.1 INTRODUCTION

This section contains maintenance information for the Ampex 210
Vvideo Display Terminal. Corrective action for field repair of the
terminal should be limited to removal and replacement of subassem-
plies (Section VI). Procedures involving maintenance adjustments

and repairs should be performed by service personnel familiar with
data terminal and video equipment.

WARNIBG

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

5.2 TEST EQUIPHENT

A list of test equipment (equivalent items may be substituted) for
use during adjustment and troubleshooting is provided in Table 5-1.
in addition to the items listed, hand tools commonly used in the

e

repair of electronic equipment will be required.

Table 5-1., Test Equipment

Test Equipment Manufacturer Model or Part No.
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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5.3 FERPORMAECE TBSTING

The procedures described below can provide an evaluation of terminal

performance.

5.3.1 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:

[=

Alarm (beep) sounds within 5 seconds.

b, Status line and cursor appear within 15 seconds.
¢. No bad component error messages are indicated on the
status line. Bad component error messages are explained
in Table 5-2.
Table 5-2. Bad Component Error Hessages
Hesgage Explanation Corrective Action
CMOS CK ERROR CMOS CHECK SUM Replace Controller PWBA
FAILURE

DATA RARM ERROR DATA MEMORY FAILURE | Replace Controller PWBA

DISPLAY RAM DISPLAY MEMORY Replace Controller PWBA

ERROR FAILURE )

ROM ERROR PROGRAM MEMORY Replace Controller PWBA
FAILURE

NOTE: Clear bad component error indicators with SHIFT/BREAK
BREAK.

5.3.2 Test Pattern

1. Apply power to the terminal.

2, Place the terminal in local mode (enter Set-Up mode if
necessary) .

3. Enter ESC V to generate a test pattern (or press the number
"i® key while in Set-Up mode).
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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 flash-
ing character visual attributes are displayed.

c. All alphanumeric characters, national characters and
symbols, and monitor mode facsimile symbols are dis-
played.

d. Line graphics are displayed.

5.3.3 Keyboard Test

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

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

3. Starting at the upper left corner of the keyboard, press
each symbol, number, and letter key (shifted and unshifted)
in sequence.

4§, Verify thats:

a. Keys do not stick.

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

c. Appropriate character appears on screen for correspond-
ing 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

Se4 VIDED ADJUSTHENTS

Seven adjustments on the Video PWBA, as shown in Figure 5-1, permit
adjustment of the brightness, focus, vertical size, vertical linear-
ity, and horizontal size. Note that brightness (paragraph 5.4.1)
should be adjusted pricr to performing the other adjustments.

S5.4.1 Brightness

1. Apply power to the terminal. FPlace the terminal in local
mode (enter Set-up mode)}.

2. Select a reverse video background (Status Line 2 in Set-up
mode) .

5-3
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Enter a SHIFT/S to generate a reverse video display.

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

Remove the top cover (see paragraph 6.3.1).

Adjust brightness (VR30l on Video PWBA: see Figure 5-1) so
that CRT display is at maximum brightness but no raster is
visible.

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

Remove power from the terminal.

Replace the top cover.

VERTICAL HOLD DYNAMIC FOCUS
ADJUSTMENT (VR201) ADJUSTMENT (L103)
BRIGHTNESS

HORIZONTAL WIDTH ____
AR ADJUSTMENT (L102)

N

; b VERTICAL LINEARITY

FOCUS p—
ADJUSTMENT (VR203) ADJUSTMENT (VR302)

. VERTICAL SiZE
ADJUSTMENT (VR202)
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Figure 5-1. Video Adjustments
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Focus

Apply power to the terminal. Place the terminal in local
mode (enter Set-up mode).

Fill the screen with exclamation marks (1).

Remove the top cover.

Adjust Focus (VR302 on Video PWBA for center focus; focus
coil L103 for edge focus: see Figure 5-1) soO that the dot
of every exclamation mark (in both center and edge areas of
the screen) is clearly separated.

Remove power from the terminal.

Replace the top cover.

Vertical Size
Apply power to the terminal.
Enter Set-up mode and place terminal in local mode.

While still in Set-up mode, type the number "0" to generate
an alignment pattern.

Remove the top cover.

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

Remove power from the terminal.

Replace the top cover.

Horizontal Size
Apply power to the terminal.
Enter Set-up mode and place the terminal in local mode.

While still in Set-up mode, type the number "0" to generate
an alignment pattern.

Remove the top cover.

Adjust the horizontal dimension of the video display (L102
on Video PWBA: see Figure 5-1) to 239 mm (£5mm).

Remove power from the terminal.

Replace the top cover.
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5.4+5 Vertical Limearity
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 "0" to generate
an alignment pattern.

4. Remove the top cover.

5. Adjust vertical linearity (VR203 on Video PWBA: see Figure
5-1) so that typical dimensions of any “E" character are
within 15 percent of the dimensions jilustrated in Figure
5-2-

6. Remove power from the terminal.

7. Replace the top cover.

5.5 TROUBLESHOOTIEG

Figure 5-3 is an interconnection diagram of the terminal. The wave-
forms provided in Figures 5-4 through 5-8 are representative of
typical oscilloscope CRT displays.

—-mb‘ |t 1.5 mM
A V—— A
.
- 2.3mm
Y
2.3
4.6mm mm . \
]
—— 2.3mm
|
Y T
2.4mm

6189
Figqure 5-2. Dimensions of E Character
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Figure 5-4. Video Waveform
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SECTION VI
REMOVAL AND REPLACEMENT

6.1 INTRODUCTION

This section provides instructions for the removal and replacement
of the Ampex 210'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.

6.2 SUBASSEMBLY/PARTS LOCATION

Table 6-1 provides a list of removable parts and subassemblies for
the Ampex 210 terminal. Figure 6-1 is an exploded view of the
location of those parts and subassemblies.

Table 6-1. Subassembly and Parts List

Ref
Fig. 6-1 Subassembly/Part Part No.

A Pedestal Assembly 3515150-01
B CRT Housing, Bottom 3513426-01
~ Ground Spring Assembly 3515160-01
C video, PWBA 3515240-01
D CRT Housing, Top 3513427-01

E Video, PWBA (hard-wired
to major board) 3515240-01
F Pedestal Unit, Top 3513425-01
_ G CRT Amber 3515151-03
CRT Green 3515151-02
Intensity Control Assembly 3515233-01
H Yoke/Cable Assembly 3515158-01
I Controller, PWBA 3515250-01
J VPA Power Switch 3515130-01
K Power Supply, PWBA 3513403-01
Choke Assembly 3515230-01
L Keyboard Assembly 3515170-01
Keyboard Cover 3513420-01
Keyboard Base 3513421-01
Coil, Cable 6-ft 3515147-01
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163 KEYBOARD

6229C

Figure 6-1. Subassembly Location Diagram
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6.3 PRELININARY PROCEDURE

Before removing or replacing any of the parts of the Ampex 210
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.

6.3.1 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 6-2). When cover will slide no further, gently tilt cover up
and 1ift 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
unNIiv

“ S~

PEDESTAL
UNIT

6207A

Figure 6-2. Removing the Display Cover
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6.3.2 Pedestal Cover Removal And Replacement

milt 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 6-3).

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

_J

———
—
v =
SNE- =
> S £ : =
[ Y I\ /f R =
>y - o ‘
SN Y 3
37y y ' -
:‘) I'," =
(ff7 o0 3
N "’ E Sonm—
NI
), . I
% L
2 N
PEDESTAL
BASE N ‘Q‘_
INTENSITY DISPLAY
CONTROL uNIT
DIAL
6208A

Figure 6-3. 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 6-1).

10

2‘
3.

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

Tag and disconnect any cables connected to the board.
Slowly slide the board away from the two RS232C serial

ports. When the serial connectors are free of their ports,
1ift 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.

W

‘/3 04

Power Supply PWBA Removal And Replacement

The power supply PWBA is located in the pedestal unit (see Figure

5-1) .

1{‘

2.
36

Using a Phillips screwdriver, remove the four screws hold-
ing the power supply board in place.

Tag and disconnect any cables connected to the board.

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

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

£,3.5

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 ter-
minal. Be sure to follow the CRT dis-
charging procedure carefully. Make sure
that a good discharge path is made be-
tween the ground wire around the CRT and
anode connector beneath rubber cover.

Make sure that power is off and that the power cord is
disconnected from the ac power outlet.

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 6-4),
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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.

ALLIGATOR CLIP
GROUND SCREW

CRT

GROUND WIRE

s B W

ALLIGATOR CLIP

RUBBER ANODE COVER

FPigure 6-4. Discharging the CRT
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6.3.6 Video PWBA Removal and Replacement

The video PWBA (board) is located in the display (bezel) unit (see
Figure 6-1). Make sure the CRT has been discharged before removing

the video board.

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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JET 80 T (AMPEX 210 )

S 4 e

STATUS LINE:

1:
CHAR FDX A210 SWD KBON MONOFF AUXOFF NUMER PROTOFF GFXOFF DSRON 01-01

25
STATOFF NORVID UDLFLH JUMP LNATB DUPE KBCLICK KERPT LWCS

3:
TIMEAMOS: 00 SAVENB SCROLLON WRAPON BELLOFF CR=CR

4:
HDOST9600 DTR AUX9600 BIDIROFF BITS8=0 STOP1 PARCFF NOPARCHK FREG&S

S
HEOL=U_ HEOM=UM AEOM=UF HEREIS=

VID ANDRING AV DESSA FUKTIONER TRYCK PA * SHIFT SETUP *®
STEGA MED HJALP AV PILARNA
ANDRA MED HJALP AV MELLANSLAGS TANGENTEN

SPARA MED HJALP AV * SHIFT S *




