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PREFACE

This manual provides maintenance instructions for the United States, European, and Japanese
versions of the Texas Instruments Model 911 Video Display Terminal. It also provides theory of
operation for the terminal. The manual consists of two sections and six appendixes:

I Theory of Operation — This section contains a detailed block diagram description of the
Model 911 Video Display Terminal, describes the terminal’s interfaces with the Model
990 Computer, and provides a discussion of the terminal’s operation.

II  Maintenance — This section provides troubleshooting and fault isolation procedures for
the terminal.

A. United Kingdom Model — This appendix describes the United Kingdom version of the
911 Video Display Terminal (VDT) keyboard, including codes, modes, matrix, and
special character set produced by it.

B. French Model — This appendix illustrates the French version of the 911 VDT keyboard,
including codes, modes, matrix, and special character set produced by it.

C. German Model — This appendix illustrates the German version of the 911 VDT key-
board, inciuding codes, modes, matrix, and special character set produced by it.

D. Swedish/Finnish Model — This appendix illustrates the Swedish/Finnish version of the
911 VDT keyboard, including codes, modes, matrix, and special character set produced
by it.

E. Norwegian/Danish Model — This appendix illustrates the Norwegian/Danish version of
the 911 VDT keyboard, including codes, modes, matrix, and special character set pro-
duced by it.

F. Japanese Katakana Model — This appendix illustrates the Japanese Katakana keyboard,
including codes, modes, matrix, special character set, keyboard logic, and additional
128 eight-bit displayed character set produced by it.

Additional information related to the Model 911 Video Display Terminal may be found in the
following documents:

Title Part Number

990 Computer Family Systems Handbook 9452509701

Model 990/4 Computer System Depot 945403-9701
Maintenance Manual
Model 990/10 Computer System Depot 9454049701

Maintenance Manual
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Title
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Model 990 Computer Programming Card

Model 990 Computer TMS 9900 Micro-
processor Assembly Language Program-
mer’s Guide

Model 990 Computer
Model 911 Video Display Terminal
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Model 990 Computer
Diagnostics Handbook

Part Number

9434419701
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SECTION I

THEORY OF OPERATION

1.1 GENERAL

This manual provides depot-level operation and maintenance information for the United States,
European, and Japanese versions of the Texas Instruments Model 911 Video Display Terminal
used with the Model 990 family of computers.

This section provides a discussion of the operation of the Model 911 Video Display Terminal.
Functional theory is described, supported by block diagrams, circuit diagrams, flowcharts and
timing diagrams. Detailed discussions of the terminal’s circuitry and descriptions of the interfaces
within the terminal and between the terminal and its host computer are also provided.

1.2 SYSTEM DESCRIPTION
The Model 911 Video Display Terminal consists of the following functional entities:

® Keyboard with associated electronics

® Keyboard and video data paths in display unit assembly

®  Power supply

®  CRT monitor

®  Video display terminal (VDT) controller
The keyboard and keyboard electronics are contained in the keyboard assembly housing. The
keyboard and video data paths in the display unit assembly, power supply, and CRT monitor are
contained in the display unit cabinet. The VDT controller is in the main computer chassis or an

expansion chassis and interfaces with the computer’s Communications Register Unit (CRU). The
display unit and the VDT controller are interconnected by an interface cable.

Figure 1-1 shows the components of a basic Model 911 VDT Kkit, and figure 1-2 is a block diagram
of the terminal. Figure 1-3 shows the locations of the components located in the display unit
cabinet. The following paragraphs describe each component of the terminal and function(s) of each
component within the terminal subsystem.

1.2.1 KEYBOARD. The keyboard consists of keyswitch arrays on a printed wiring board (pwb) in
the keyboard’s own housing. The etched circuitry on the pwb forms an electrical contact matrix
for the keyswitches. The keyboard also contains logic that performs the following functions:

®  Detects key depression (switch closure),

®  Allows multilevel encoding of data keys using the following mode keys: SHIFT,
CONTROL, and UPPER CASE LOCK. The Japanese keyboard has two additional keys
for alphanumeric or Katakana mode select.

®  Produces an eight-bit code for each data key actuation.

1-1 Digital Systems Division
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®  Produces new code for each data key actuation regardless of any keys already being held
down.

®  Makes the REPEAT key condition available at the interface.

The keyboard has a typewriter key cluster, a numeric pad, a cursor pad, and a function key array.
Figure 1-4 illustrates the United States keyboard arrangement. All keys, except the REPEAT key,
are designated as either mode or data keys. The mode keys determine which eight-bit code will be
produced by each data key. The United States and European versions have three mode keys
(SHIFT, CONTROL, and UPPER CASE LOCK) to select one of four codes for each data key. The
Japanese Katakana keyboard has five mode keys to select one of six codes for various data keys.

The mode keys alone do not cause an eight-bit code to be produced by the keyboard.

1.2.2 VIDEO DISPLAY UNIT. The video display unit consists of a CRT monitor and a power/logic
pwb. The CRT monitor displays characters and symbols designated by software in the computer
and produced by the VDT controller. The power/logic pwb provides the interface between the key-
board and the VDT controller; and all dc power required by the keyboard, CRT monitor, and the
power/logic pwb. The following paragraphs describe the CRT monitor and the power/logic pwb.

1.2.2.1 CRT Monitor. The CRT monitor is a high-resolution monitor consisting of a CRT and a
pwb. The pwb contains a video amplifier, a horizontal deflection amplifier, and a vertical deflec-
tion amplifier. The video pwb accepts the video signal, the horizontal drive signal, and the vertical
sync signal from the power/logic pwb; and provides the signal shaping necessary to display the
character designated by the data portion of the video signal on the CRT screen.

Video data, horizontal drive, and vertical sync are separated out of the composite video signal by
the circuitry on the power/logic pwb and amplified separately. The horizontal drive component
is provided to the logic in the keyboard data path to provide timing for data transfers.

The CRT monitor is capable of displaying 12 or 24 rows (as directed by the VDT controller) of
80 characters each. Characters are normally displayed on a dark background except at the cursor
position. The cursor is displayed in reverse video format. (Reverse video format implies displaying
a lighted background surrounding a dark character.)

The cursor appears on the CRT screen as a steady or blinking (software selected) high-intensity
character block where the next character or symbol is to be entered. If the cursor is positioned
over a displayed character, the character is displayed in reverse video format. If software directs
cursor blinking, the cursor and character at that position blink in complementary video formats.

All information displayed on the CRT screen is originated by software executing in the computer.
The actual video signals for displaying information on the screen are generated by character gen-
eration read-only memories (ROMs) on the VDT controller.

1.2.2.2 Power/Logic PWB. The power/logic pwb contains logic that provides the interfaces
between the keyboard and the VDT controller and between the VDT controller and the CRT
monitor. The power/logic pwb also contains three power supply circuits that provide +5 Vdc to
the keyboard, and -12 Vdc and +15 Vdc to the keyboard and video data path logic on the pwb
and the CRT monitor.

Digitai Systems Division
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Figure 1-2. Model 911 VDT Block Diagram
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Keyboard and Video Data Path Logic. The keyboard and video data path logic on the
power/logic pwb performs the following functions:

® Latches keyboard data from the keyboard and holds the last code entered from the
keyboard until a new code is entered

®  Adds one start bit, one stop bit, and one parity bit to the keyboard data code
®  Serializes the keyboard data code and transmits the serial code to the VDT controller

e Converts the serial keyboard data into an eight-bit parallel code and a parity error
indicator bit and displays the bits with nine light-emitting diodes (LEDs) on the rear of
the display unit housing

®  Repeatedly produces the 11-bit serial code for any data key actuated with the REPEAT
key held

®  Produces an audio signal to drive a loudspeaker in the display unit cabinet in response
to a software-produced alarm condition

®  Provides amplifier for monitoring audio signals from a modem.

®  Buffers composite video signal from VDT controller before providing the signal to
other circuitry

®  Separates video, horizontal drive, and vertical synchronization components from the
composite video signal from VDT controller

®  Provides video data, horizontal drive, and vertical synchronization signals to drive CRT
monitor circuitry

® Compensates for cable lengths shorter or longer than approximately 1000 feet
(304.8 metres) with a switch-selectable-gain video amplifier that provides its low gain
for short cables and its high gain for long cables.

Power Supplies. There are three series-regulated dc power supply circuits on the power/logic
pwb. These supplies are provided with alternating current (ac) by a multiple-secondary power
transformer mounted in the base of the display unit cabinet. The power supplies provide +5 Vdc
to the keyboard, and -12 Vdc and +15 Vdc to the CRT monitor’s video pwb, keyboard, and
video data path logic on the power/logic pwb.

1.2.3 VDT CONTROLLER. The VDT controller is implemented on a pwb that occupies a full
slot in either a main or expansion computer chassis. The pwb contains the logic for one (always)
or two (optionally) autonomous controllers, and supports as many keyboard/display unit com-
binations as there are controllers on the pwb. When two controllers reside on a single pwb, the
controllers share the same CRU interface and time-base generator.

In this manual, the discussion concerns itself with the primary controller that is always present.
The discussion is valid for the second controller, if present. On the logic diagrams for the VDT
controller, logic for two controllers is included with signatures for the second controller denoted
by an asterisk (*) as the last character of each signature.
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There are two VDT controllers available with the Model 911 VDT. The United States and European
controller is part number 946076; the Japanese Katakana controller is part number 2263490.

The VDT controller performs the following functions:

®  Provides interfaces between keyboard and computer, and between computer and CRT
monitor,

®  Generates (via ROMs) character codes for 96 standard display symbols, including upper-
case and lowercase Gothic alphabet characters, numeric characters, and special symbols
(+, -, ;, etc.). An additional 64 Katakana characters are produced by the Japanese version.

®  Provides storage for as many as 2048 (2K) ¢ight-bit character codes originated by the
computer for display on the CRT screen (1024 for 960-character version),

&  Transmits contents of refresh memory to CRT screen to refresh display 50 or 60 times
per second, depending upon ac input.

®  Loops back computer-supplied character code and cursor address, video data, horizontal
sync, vertical sync, and software alarm enable (audio enable) to output multiplexers
for examination by diagnostic software.

The interface between the computer and the VDT controller is a standard 990 CRU interface
consisting of a serial output data line and associated output data strobe (STORECLOCK-), four
CRU address lines that specify to the VDT controller which of its 32 internal latches and/or
registers should accept the serial data or control bit, a module select signal that indicates that the
VDT controller has been selected by the computer as the destination device for the CRU transfer,
a serial input data line, and a device interrupt line.

The computer provides the module select signal, four-bit CRU address, and strobe signal for each
bit of information on the data line (CRUBITOUT) to the VDT controller. The controller responds
to the module select signal by decoding each four-bit CRU address and either latching the accom-
panying bit of information in the appropriate latch or register, or responding to strobe commands
(Increment. Cursor, Reset Keyboard Interrupt, etc.).

During entry of data from the keyboard into the computer, the VDT controller accepts the 11-bit
serial keyboard code from the power/logic pwb. The VDT controller removes the start, parity
and stop bits from the data code and gates the resulting eight-bit data-only code to an output multi-
plexer The controller then issues an interrupt to notify the computer that keyboard data is ready
to be transierred (o ihe computer. When the computer has accepted the data from the keyboard, it
issues Keyboard Acknowledge to reset keyboard data ready.

During a data retricval operation {(nitiatcd by the keyboard), the computer provides the VDT
controller with eight bits of character data (generated in computer memory) over the serial data
line (CRUBITOUT). This information determines what is to be displayed on the CRT screen, and
whether the displayed information is to be displayed normally or at high intensity (low-intensity
symbols are displayed with circular dots, and high-intensity symbols with elongated dots). The
computer also provides display and cursor enable signals, and an 11-bit ‘cursor address, all over the
same serial output data line. The cursor address specifies the position on the screen where the
information is to be displayed and the location in the VDT controller’s refresh memory where
the information is to be stored. The VDT controller continually routes the contents of refresh

memory to the CRT screen to maintain the screen images.
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After the computer has transmitted all of the data and address information to the VDT controller,
the computer issues a Write Data Strobe on the data line (with module select, four-bit CRU address,
and clock). The VDT controller responds by storing the screen data code into its refresh memory
at the cursor address provided by the computer. The VDT controller also encodes the computer-
provided data into dot patterns to be transmitted to the CRT monitor for display. For each
character to be displayed on the CRT screen, the VDT controller produces 10 (16 for 960-character
display) seven-dot codes (one for each of the 10 scan lines required for each character block on the
screen). The controller generates timing signals to provide horizontal and vertical synchronization
signals for the CRT monitor and superimposes them on the video data signal to produce a com-
posite video signal for the CRT monitor.

During normal typing operations where screen data is repeatedly transferred from the keyboard
to the computer and back to the CRT monitor, the computer provides the VDT controller with
the initial cursor address and a control bit that causes the VDT controller to increment the
cursor address for each succeeding transfer. A cursor address counter in the VDT controller
performs the incrementing so that all characters are transmitted in the proper order and stored in
refresh memory in consecutive locations. For operations other than transmission of information
for display in consecutive locations, the computer provides an 11-bit cursor address for each
character to be displayed.

The VDT controller provides a software alarm function for the computer. The controller
produces a signal that enables an oscillator in the display unit cabinet in response to CRU output
bit E; (bit F;4 =1) from the computer (transferred over the serial output data line as
previously described). The signal can be used to indicate the entry of illegal codes and other
software violations.

The computer can direct the VDT controller to enter the self-test mode. In the self-test mode,
the computer monitors the root signals of outputs to the VDT and simulates keyboard input
from the VDT. Diagnostic software examines these signals to verify timing and for fault
isolation. The computer accomplishes this operation by setting five control bits on the controller
interface to direct the VDT controller to return simulated keyboard data, video, horizontal sync,
vertical sync, and audio signals. Simulated keyboard data is one of four patterns as determined
by two control bits. Only one of the four inputs (video, horizontal sync, vertical sync or audio)
is available during self-test and is selected by two control bits.

1.3 INTERFACE DESCRIPTIONS

The following paragraphs describe the interfaces between the VDT controller and the computer,
the keyboard and the power/logic pwb, the power/logic pwb and the VDT controller, and the
power/logic pwb and the CRT monitor.

1.3.1 VDT CONTROLLER/COMPUTER INTERFACE. The interface between the VDT con-
troller and the computer is illustrated in figure 1-5. The interface is the serial CRU interface of
the Model 990 family of computers. The CRU interface provides for up to 4096 directly
addressable input bits and up to 4096 directly addressable output bits. The VDT controller/
computer interface utilizes 16 directly addressable bits each for input and output operations for
each controller resident on the VDT controller pwb. Computer operations can address the bits
individually or in fields of from one to 16 bits. The computer instructions that drive the CRU
interface can set, reset, or test any bit on the interface or move data between computer memory
and the CRU data fields. These 16 directly addressable bits are multiplexed to effectively provide
32 input and 32 output signals.

CRU operations can be divided into two broad categories: those involving a single control bit
transfer and those requiring input or output of multiple data or status bits.
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Figure 1-5. Model 911 VDT Controller/Computer Interface Signals

1.3.1.1 Single-Bit Operations. Single-bit operations typically involve the computer’s setting a
control bit or sampling a status bit. When a status bit is set, the computer responds by setting a
control bit or by transferring to another set of instructions.

1.3.1.2 Multiple-Bit Operations. Multiple-bit operations typically involve a data input device
such as the display keyboard, or an output device such as the terminal’s CRT monitor. An
interrupt from the terminal causes the computer to perform a store communications register
(STCR) instruction to read keyboard data from the terminal and store it into memory. Similarly,
to output data to the display, the computer executes a load communications register (LDCR)
instruction to fetch data from memory and transfer the data to the VDT controller.

1.3.1.3 Addressing. The computer produces a 12-bit address as shown in figure 1-6 to address
up to 4096 individual bits. The 12-bit address is used for both input and output operations. Bits
4 through 6 address a particular chassis in the system and bits 7 through 11 are encoded to
produce the module select signals that address a particular half slot within the chassis. Bits 12
through 15 select one of 16 possible bits from the selected module. The module select signals
(one for each half slot in the chassis) and bits 12 through 15 of the address are provided to each
CRU interface (half slot) implemented in the chassis. The functions of the module select signal
and bits 12 through 15 of the address are explained in more detail in the discussion of the soft-
ware interface between the VDT controller and the computer.
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CRU ADDRESS FORMAT

4 6|7 11112 15
N AW AN /
\Vau \/ \/

CHASSIS MODULE BIT SELECT
SELECT SELECT ~

Figure 1-6. CRU 12-Bit Addressing Scheme

1.3.1.4 Interface Timing. The computer conforms to minimum CRU input and output timing
restrictions as defined by -figures 1-7 and 1-8. Figure 1-7 illustrates the timing sequence for an
LDCR RI1,2 instruction followed by an SBZ 15 instruction. Figure 1-8 illustrates the timing
sequence for an STCR R1,2 instruction followed by TB 15. Minimum timing restrictions are the
same for both instructions.

Timing restrictions shown in figure 1-7 are based on a clock period (STORECLOCK-) of 250
nanoseconds.

CRU addresses and module selects are defined only during the execution of CRU input or CRU
output instructions. CRUBITOUT and STORECLOCK- are held high when the processor is not
executing a CRU output instruction. The CRU device (VDT controller) clocks the CRUBITOUT
line using the positive edge of the STORECLOCK— pulse.

CRUBITINT is defined only during the execution of a CRU input instruction. The VDT
controller decodes the CRU address and places the appropriate data on the CRUBITINT line.
The VDT controller drives the CRUBITINT line with a three-state gate that is enabled only when
the VDT controller is selected by the module select signal.
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Figure 1-7. CRU Minimum Output Timing Restrictions
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Figure 1-8. CRU Minimum Input Timing Restrictions

1.3.1.5§ Hardware Interface Signals. Figure 1-5 depicts the 12 signal lines that convey all the

= o

information exchanged by the VDT controller and the computer. Following are descriptions of
the signal functions:

Module Select (MODSELA— and MODSELB-) — The module select signals are
low-active signals decoded from the CRU address by the CPU in a main chassis or a
CRU buffer board in an expansion chassis. Each half-slot connector in the chassis
contains one unique module select line that determines which pwb in the chassis has
been selected for a CRU input or output data transfer. Since the VDT controller
occupies two half slots, two module select lines are available. These two module select
signals are used to implement the dual-terminal VDT controller option (two autono-
mous controllers on one pwb). MODSELA— enables the logic for a single-terminal VDT
controller, or for VDT 0 of a dual-terminal VDT controller. MODSELB— enables the
logic for the second controiier (VDT 1) of a duai-terminai controiier.

CRU Address Bits (CRUBIT,12-15) — The CRU address bits are the four high-active
bit select signals shown in figure 1-6. CRUBIT,12-15 provide 16 encoded hexadecimal
bit addresses (0 through F4) to the VDT controller. The value of CRUBITOUT when
CRUBIT,12-15 = F¢ is used by the computer to effect a 32-bit interface with the VDT
controller using only 16 addresses. If CRUBITOUT = 0 when CRUBIT,12-15 = Fiq,
the remaining 15 bits addressed by CRUBIT,12-15 have different meanings than if
CRUBITOUT = | when CRUBIT,12-15 = F.
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® CRU Output Data (CRUBITOUT) — CRUBITOUT is the high-active serial output of
the computer. CRUBITOUT provides the 32 bits of information shown in figure 1-9 as
the bits addressed by CRUBIT,12-15. Descriptions of the 32 bits shown in figure 1-9
are found in paragraph 1.3.1.6.

®  Store Clock (STORECLOCK—) — STORECLOCK- is the low-active clock produced by
the computer that strobes each bit contained by CRUBITOUT to the address specified
by CRUBIT,12-15 at the positive-going edge of STORECLK—. STORECLOCK— has a
pulse width of 50 nanoseconds (nominal) and a period of 250 nanoseconds (nominal).

® CRU Input Data (CRUBITINT) — CRUBITINT is the high-active serial output from
the VDT controller to the computer. CRUBITINT provides the 32 bits of information
shown in figure 1-10 as the bits addressed by CRUBIT,12-15.

e TILINE I/O Reset (TLIORES—) — TLIORES— is the low-active system reset signal
that resets all VDT controller devices in response to an RSET instruction or during
application of power to the system. TLIORES— keeps all connected devices reset until
dc power to the system is up and stable.

® Terminal Interrupts (NKBINT and NKBINT*) — NKBINT and NKBINT* are the
low-active device interrupt signals for the primary (VDT 0) and optional (VDT 1)
controllers, respectively. Each controller produces its interrupt each time a character
code is received from the keyboard, then awaits the computer’s reply, Keyboard
Acknowledge.

1.3.1.6 Software Interface. Figures 1-9 and 1-10 illustrate the 32 output and 32 input bits,
respectively, designated by the system processor with CRUBIT,12-15. The descriptions of the bit
assignments follow.

NOTE

For the following discussions, it is assumed that CRUBITOUT and
CRUBIT,12-15 have set CRU output bit F,, to O pror to
addressing the bit under discussion.

Display Memory Write Data (CRU Output Bits 0-7,¢ With Output Bit 9,4 = 0). These eight bits
represent a character code to be displayed on the CRT screen when Write Data Strobe (CRU out-
put bit 8, with output bit F,, = 0) is issued. The VDT controller latches Display Memory Write
Data and uses it to load refresh memory. Characters read from the displayable portion of refresh
memory produce the video dot codes that cause the symbols to be displayed on the CRT screen.
On the United States and European controller versions, bits 0-6,¢ represent a seven-bit character,
and bit 7 (most significant bit) is used to select character intensity. The Japanese controller has
256 characters (Katakana and alphanumeric), and the dual intensity feature is not active, since
bits 0 through 7 are required to describe each character.
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Test Mode Select (CRU Output Bits 0-3,¢ With Qutput Bit 916 = 1). When Test Mode (CRU output
bit 9, with output bit F,4 = 0) is logic 1, CRU output bits 0 and 1 select one of four test inputs
for the VDT controller’s built-in test logic. The selected input is read as the CRU input signal
Previous State or Self Test (CRU output bit D,¢ with output bit F,;4, = 1). Table 1-1 shows the
characteristics of the test inputs. Bits 2 and 3 program the parallel input to the Universal Asyn-
chronous Receiver/Transmitter (UART) transmitter section. Transmitter serial data is routed,
during self-test, through the built-in test logic multiplexer to the UART to simulate keyboard data.
The UART converts the serial code into parallel data for the input multiplexer that provides serial
data to the computer. Table 1-2 relates the state of the control bits to the character generated by
the UART.

Dual Intensity (CRU Output Bit 7¢). This bit is used by the VDT controller as the eighth bit of
data loaded into refresh memory and provided to the character generator ROMs to produce the
dot code for the character to be displayed on the screen. On United States and European versions,
when set to 0, or if Dual Intensity is not enabled (CRU output bit D,¢ = 1 with output F;4 =0),
Dual Intensity directs that the character with which it is loaded be displayed at high intensity.
Graphics characters are always displayed at low intensity. When Dual Intensity is enabled, the
character dual intensity attribute determines the intensity of each alphanumeric character. Dual
Intensity may be used as a software flag or to permit use of nondisplayed memory for storage of
byte-oriented data. Protected fields are typically displayed at low intensity. On the Japanese version
this bit is data, and software must not activate the dual intensity feature.

Table 1-1. Model 911 VDT Built-In Test Signals With CRU
Output Bit 9 = 1 and CRU Output Bit F,s =0

Input Signal CRUBit0 CRUBIt1 Signal Characteristics

Video 0 0 Depends upon data previously stored in
memory. Video is 0 if all refresh memory
locations are set to 2046 (space, or blank,
character). Video is logic 1 if all refresh
memory locations are set to 19,¢ (intensi-
fied character space).

Horizontal Syne 1 0 Frequency = 15720 KHz, period =
63.5 usec. Signal is high for 12
Msec.

Vertical Sync 0 1 Frequency determined by control ROM.

Frequency is 50 Hz or 60 Hz to match
ac power input to computer and terminal.
Period @ 50 Hz = 20 msec

Period @ 60 Hz = 16.6 msec

Signal = 1 for 192 usec.

Audio 1 1 Normally low. High when audio alarm
is enabled by Beep Enable (CRU output
bit E,s with CRU output bit Fis = 1).
Duration @ 50 Hz = 280-320 msec
Duration @ 60 Hz = 230-270 msec
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Table 1-2. Model 911 VDT Buiit-In Test Keyboard Simulation Data

Test Input Select Kevhoard Data CRU Data Rits Memory Image

CRU Bits KBDQ or KBDQ* Word 0 Word 1 MSB LSB
2 3 01234567 89ABCDE B

0 0 00000000 0000000 0 0000000C
0 1 11001100 1100110 0 00110011
1 0 00110011 0011001 1 11001100
1 1 11111111 1111111 1 11111111

Write Data Strobe (CRU OQutput Bit 8,¢). Address Bit 8,4 (its value makes no difference) directs
memory control logic on the VDT controller to load Display Memory Write Data and Dual Intensity
into refresh memory at the present cursor address.

Test Mode (CRU Qutput Bit 9,,). When Test Mode is set to 1, the VDT controller is placed in
the self-test mode. In the seli~test mode, the computer can examine the simulated keyboard data
code from the builtin test UART (transmitter), and the selected test parameter (Video,
Horizontal Sync, Vertical Sync, or Audio) input on the Previous State or Self-Test bit as
described under Test Mode Select.

Cursor Move (CRU OQOutput Bit A,s). When Cursor Move is set to 0, the cursor address is the
cursor address register is incremented. When set to 1, Cursor Move decrements the cursor address
in the cursor address register. During the transfer of character data to be displayed in consecutive
locations on the CRT screen, the system processor supplies the initial cursor address and
increments that address for each successive transfer. Cursor Move thus allows computer software
to move the cursor on the screen by a single-bit transfer.

Blinking Cursor Enable (CRU Output Bit B,¢J. When set to 1 and enabled by Display Cursor (CRU
output bit C;¢ with output bit F,¢ = 0), Blinking Cursor Enable causes the cursor to blink on and
off at two hertz. If Blinking Cursor Enable is set to 0, the blinking function is disabled, and the
cursor is displayed (if enabled) continuously. Power-up reset disables cursor blinking.

Keyboard Interrupt Enable (CRU Output Bit C,¢). When set to 1, the VDT controller keyboard
data path logic is permitted to send the Terminal Interrupt (NKBINT or NKBINT®*) as an
indication that keyboard data has been latched by the VDT controller (Keyboard Data Ready).
When set to 0, Keyboard Interrupt Enable masks the interrupt. Keyboard Interrupt Enable is set
to O during application of power to the system,

Dual Intensity Enable (CRU Output Bit D). Dual Intensity Enable, when set to 1, enables the
VDT controller to interpret Dual Intensity as previously indicated. This bit should not be enabled
on the Japanese controller.

Display Enable (CRU Output Bit E¢). This bit, when set to 1, enables video cutput logic on the
VDT controller to drive out the character video to the CRT monitor. When Display Enable is 0,
as it is after power application to the computer, video output logic is disabled, and the CRT screen
is blanked. Synchronization signals to the CRT monitor are not blanked, so a stable raster should
always be present.
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Word Select (CRU Output Bit F,¢). Word select determines the interpretation attached to the
computer’s output, CRUBITOUT, and input, CRUBITINT, by the VDT controller. When Word
Select = 0, the VDT controller’s CRU interface logic enables a different set of latches and registers
to accept or output data for the other 15 bits addressed by CRUBIT,12-15 than are enabled when
Word Select = 1.

NOTE

For the following discussions, it is assumed that CRUBITOUT and
CRUBIT,12-15 have set CRU output bit F;, to 1 prior to ad-
dressing the bit under discussion.

Cursor Address (CRU Output Bits 0-As). These 11 bits define a cursor address for loading
refresh memory and determining the location on the CRT screen where a character is to be
displayed. Cursor Address defines hexadecimal addresses from 0 through 7FF,,. The memory on
a “960-character” controller has 1024 locations (0-3FF;¢). Only addresses from O through
3BF,¢ are displayable on a “960-character screen”, and addresses from O through 77F,s on a
“1920-character screen”. The addresses for which no data is displayed can be used by software.
If the cursor address specifies a nondisplayable location, the cursor is not visible.

Addressing bit A; of the cursor address is the VDT controller’s indication that a new cursor
address is to be loaded; therefore, this bit must always be output during alteration of the cursor
address.

Bit 9, is the most significant bit of the cursor address for a “960-character” display, but as men-
tioned previously, bit A;¢ must also be output. CRU output bit B is not used.

Display Cursor (CRU Output Bit Ci¢). When set to 1, Display Cursor enables the cursor to be
displayed on the CRT screen as described under Blinking Cursor Enable. Display Cursor is set to
0 during application of power to the system.

Keyboard Acknowledge (CRU Output Bit Ds). Keyboard Acknowledge is the computer’s
response to the VDT controller’s Keyboard Interrupt signal. When addressed (its value makes no
difference), Keyboard Acknowledge resets Keyboard Data Ready (CRU input bit F,¢), Keyboard
Parity Error (CRU input bit E;4 with output bit F,, = 1), and the controller’s device interrupt,
NKBINT.

Beep Enable (CRU Output Bit Ez). This bit, when addressed by the computer (its value makes
no difference), causes the VDT controller’s audio alarm logic to produce a 0.3-second (nominal)
oscillator enable signal. This enable turns on the 2-kilohertz tone oscillator driving the loudspeaker
in the display unit housing.

Word Select (CRU Output Bit F4). Word Select determines the interpretation attached to the
computer’s output, CRUBITOUT, and input, CRUBITINT, by the VDT controller. When Word
Select = 0, the VDT controller’s CRU interface logic enables a different set of latches and
registers to accept or output data for the other 15 bits addressed by CRUBIT,12-15 than are
enabled when Word Select = 1.

NOTE
For the following discussions, it is assumed that CRUBITOUT and

CRUBIT 12-15 have set CRU output bit F,s to 0 prior to ad-
dressing the bit under discussion.
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Display Memory Read Data (CRU Input Bits 0-7,¢). These eight bits are the data stored in refresh
memory at the current cursor address. These bits represent an eight-bit character or a seven-bit
character with an intensity attribute.

Display Memory Read Data (CRU Input Bit 7,¢). This bit may indicate whether the character or
symbol represented by Display Memory Read Data (bits O through 6) is displayed at high or low
intensity. High intensity is indicated by the bits being cqual to zero, and normally represents
unprotected data. On the Japanese controller, this bit represents data; dual intensity is not allowed.

Keyboard Data (CRU Input Bits 8-E¢). In the normal mode, Keyboard Data are the first seven
bits (Isb through 6) of the eight-bit data code from the keyboard. In the self-test mode, Keyboard
Data are the first seven bits of the simulated keyboard code selected by the computer for diag-
nostic purposes. Keyboard Data are valid only when Keyboard Data Ready (CRU input bit F,g)
is high.

Keyboard Data Ready (CRU Input Bit F,s). Keyboard Data Ready is set to 1 by the VDT
controller when Keyboard Data is ready to be addressed and read by the computer. Keyboard
Data Ready is reset by Keyboard Acknowledge.

NOTE

For the foliowing discussions, it is assumed that CRU
CRUBIT,12-15 have set CRU output bit F;, to 1
dressing the bit under discussion.

BITOUT and
prior to ad-

Cursor Address (CRU Input Bits 0-A,¢). These 11 bits are the current cursor address. This is the
refresh memory address that is altered if a Write Data Strobe is issued. The address also defines
the screen position where the cursor is displayed, when enabled. Bit A4 is always O for the
960-character display.

Keyboard Data MSB (CRU Inpur Bit B,¢). This bit is the most significant bit of either the
keyboard code from the keyboard or the simulated keyboard code during the self-test mode.

Terminal Ready (CRU Input Bit C,¢). Terminal Ready, in the normal mode, indicates the status
of the terminal subsystem. Terminal Ready = 0 indicates that the terminal is operational.
Terminal Ready = 1 indicates one of the following conditions:

® No power to display assembly |

® Interconnection cable disconnected or broken

®  Self-test mode.
Previous State or Self-Test (CRU Input Bit D.s). In normal mode, this bit indicates the state of
the Word Select logic prior to the last transfer to word 1 (selected by CRU output bit F,, = 1).
Logic O indicates that word O was last selected; logic 1 indicates that word 1 was last selected. In
the self-test mode, Previous State or Self-Test carries the information listed in table 1-1.
The previous state interpretation permits interrupt-driven software to determine the controller

state prior to a keyboard interrupt. This permits the controller to process the interrupt and
restore previous conditions.
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Keyboard Parity Error (CRU Input Bit Fs). When Keyboard Parity Error = 1, it indicates that a
parity error existed during the last keyboard data transmission. Keyboard Parity Error is valid
only if Keyboard Data Ready (CRU Input Bit F;4 ) = 1. Keyboard Acknowledge (CRU output
bit D, with CRU output bit F;4 = 1) resets Keyboard Parity Error.

Keyboard Data Ready (CRU Input Bit F,;). Keyboard Data Ready is set to 1 by the VDT
controller when Keyboard Data is ready to be addressed and read by the computer. Keyboard
Data Ready is reset by Keyboard Acknowledge.

1.3.2 KEYBOARD-TO-POWER/LOGIC PWB INTERFACE. The interface between the keyboard
and the power/logic pwb in the display unit cabinet is implemented by an interconnection cable
that connects directly to the power/logic pwb inside the display unit cabinet. Figure 1-11
illustrates the interface, and the following paragraphs describe the signals on the interface.

1.3.2.1 Keyboard Data (KBDT,1-8). Keyboard Data are the high-active eight-bit codes produced
by the keyboard encoder for each data key on the keyboard.

1.3.2.2 Keyboard Data Strobe (KBSIN-). Keyboard Data Strobe is the low-active
20-microsecond (nominal) strobe signal produced by the keyboard encoder each time new data is
stable on the Keyboard Data lines.

1.3.2.3 Repeat (REPEAT-). Repeat is the low-active output of the REPEAT key, and is used
to drive the repeat logic on the power/logic pwb to cause repetition of the code carried by
Keyboard Data at 10 +2 hertz whenever Repeat is active prior to Keyboard Data Strobe.

1.3.3 POWER/LOGIC PWB-TO-VDT CONTROLLER INTERFACE. The interface between the
power/logic pwb and the VDT controller is implemented by an interconnection cable.
Figure 1-12 illustrates the interface signals originated by the power/logic pwb for the VDT
controller. The signals produced by the VDT controller for the power/logic pwb also travel on
the same interconnection cable, and are discussed ‘n a later paragraph. The following paragraphs
describe the signals from the power/logic pwb to the VDT controller.

1.3.3.1 Keyboard Data (TET,1,2,T). Keyboar: Data are complementary outputs of a differential
line driver on the power/logic pwb. These signals travel on a pair of lines that carry the serial
11-bit keyboard code with start, stop and parity bits to the VDT controller. The format for the
11-bit code is shown in figure 1-13.

1.3.3.2 Terminal Ready (TRD,1,2,T). The Terminal Ready signals are complementary outputs
of a differential line driver on the power/iogic pwb. These two signals provide the indication of
whether the terminal is operational to the computer via the VDT controller. If TRDIT = 0 and
TRD2T = 1, the condition is an indication of loss of horizontal synchronization signals from the
VDT controller or loss of power from the power supply.

1.3.4 VDT CONTROLLER-TO-POWER/LOGIC PWB INTERFACE. The interface between the
VDT controller and the power/logic pwb in the display unit cabinet is implemented by the same
interconnection cable and wiring harness described in paragraph 1.3.3. Figure 1-14 illustrates the
interface signals produced by the VDT controller for the power/logic pwb.
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Figure 1-11. Model 911 VDT Keyboard-to-Power/Logic PWB Signal Interface
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Figure 1-12. Model 911 VDT Power/Logic PWB-to-VDT Controiler Interface
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Figure 1-13. Model 911 VDT Power/Logic PWB-to-VDT Controller Data Format
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P4  ja-
< l \ J4a-9

Figure 1-14. Model 911 VDT Controller-to-Power/Logic PWB Interface

SN
J5—-1
J5-2

>VDTO J5-7 > VDT1

1.3.4.1 Video (CVID/V1V and GND). Video (V1V) carries the composite video signal from the
VDT controller to the power/logic pwb for separation into its components (video data, hori-
zontal sync, and vertical sync) for the CRT monitor. CVID is the power/logic pwb mnemonic for
the composite video signal. CVID travels on the center conductor of a coaxial cable, and GND is
the grounded shield.

1-21

Digital Systems Division



945424-9701

1.3.4.2 Beep Enable (BET,1,2,T). Beep Enable are compiementary outputs of a differential line
driver on the VDT controller that are active for 0.3 seconds (nominal) in response to Beep Enable
(CRU output bit E,, with output bit F,, = 1). The Beep Enable pair enable an oscillator on the
power/logic pwb for their duration to produce an audible tone via a loudspeaker in the base of the
display unit housing.

SR EAATNTRTY

onnected to the modem audio jack on the VDT controller. Modem Audic allows audio signals
from a modem to be amplified and sent to the loudspeaker in the display unit housing. A patch
cord (part number 0996373-1) is needed to connect the modem to the controller. A discrete
jumper must also be made on the power supply/logic pwb between connector J2 pin 9 and resistor
R34. If the modem audio is enabled, this signal line in the interconnection cable must be kept
short to prevent noise pickup in the alarm circuits. The modem signal line should be less than

15.24 metres (50 feet).

1.3.5 POWER/LOGIC PWB-TO-CRT MONITOR INTERFACE. The interface between the power/
logic pwb and the CRT monitor is implemented by a wiring harness inside the display unit housing
that interconnects the power/logic pwb and the video pwb of the CRT monitor. Figure 1-15 illus-
trates the interface signals produced by the power/logic pwb for the CRT monitor. VERT, SYNC,
VID OUT, and HOR. SYNC provide driving signals for the video pwb’s vertical deflection amplifier,
video amplifier, and horizontal deflection amplifier, respectively. Table 1-3 provides descriptions of
the signals.

CRT MONITOR

-

( POWER/LOGIC
PWB

ii-s & : VERT. SYNC :j/ 1am2

Jti-8 < vIb ouT j/J3—4

s | HOR. SYNC | ,
(A)136263

Figure 1-15. Model 911 VDT Power/Logic PWB-to-CRT Monitor Signal Interface

Table 1-3. Model 911 VDT Power/Logic PWB-to-CRT Monitor Interface Signal Characteristics

Signal Pulse Rate or Width Amplitude
VID OUT Width = 20 nsec or greater Low=0.0t0 +04V
High=4 £ 1.5V
VERT. SYNC Rate = 47 to 63 per second Same as for VID OUT
HOR. SYNC Rate = 15K to 15.720K per second Same as for VID OUT

[y
\0)
o
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1.4 PRINCIPLES OF OPERATION

The following paragraphs provide detailed descriptions of the operation of the various circuitry
of the Model 911 VDT subsystem. Figure 1-16 is the detailed block diagram that provides the
basis for the remainder of this section’s discussion. Discussions of specific circuitry are augmented
with more detailed circuit diagrams, flowcharts, and timing diagrams as needed for the discussion.

1.4.1 KEYBOARD. United States, European, and Japanese keyboard operation is discussed. Key-
board encoding is accomplished by one of two methods:

®  Diode-isolated mechanical keyswitches with L52 encoder and scanner
®  Solid-state keyswitches with microprocessor scanner and encoder.

Japanese Katakana keyboards will be vendor-supplied with solid-state keyswitches. The keyboard
assembly logic diagram and contact matrix description are provided in Appendix F. Figure 1-17
is a block diagram of the diode-isolated mechanical keyboard used in United States and European
keyboard versions; paragraphs 1.4.1.1, 1.4.1.2, and 1.4.1.3 provide detailed discussions of the
keyboard’s circuitry. United States keyboards will be supplied with both encoding techniques.

1.4.1.1 Contact Matrix. The contact matrix for the keyswitches consists of two sets of scan
lines, each in a different plane, that run behind the keyswitches in such a manner that each time a
keyswitch is actuated, the switch closes a circuit between an X and a Y scan line with the key-
switch and a diode, forming a series circuit between the scan lines. Figure 1-18 illustrates the United
States and European contact matrix and a typical keyswitch circuit. Figure 1-19 shows the United
States keyboard with each key numbered, and table i-4 identifies the matrix connections and
diodes involved in each keyswitch closure. Japanese Katakana contact matrix information is
illustrated in Appendix F.

1.4.1.2 Encoder. The encoder is a four-mode programmable encoder that performs the following
functions:

®  Produces a unique eight-bit parallel dat: code for each combination of signals input to its
X, Y, Shift, and Control inputs

®  Produces a 20-microsecond (nominal) strobe pulse for each new eight-bit parallel code

® Produces a new eight-bit code and strobe pulse for each key struck regardless of any keys
being held dows.

Table 1-5 lists the codes produced by the encoder for each key in each mode and relates the infor-
mation to figure 1-19. Appendixes A through F contain the codes produced by the national key-
boards available with the Model 911 VDT. The key legends and codes are those not shown in table
i-5, and the information is related to numbered keyboard illustrations similar to figure 1-19.

1.4.1.3 Mode Keys and Mode Select Logic. The SHIFT, CONTROL, UPPER CASE LOCK, and
REPEAT keys with the mode select logic shown in figure 1-20 determine the code produced by
the keyboard encoder and whether or not that code is repeatedly transmitted to the computer.
There are two SHIFT keys. They are wired in parallel and perform the same function.

Each of the five mode keys closes a single set of contacts when actuated. These contacts, except
for the REPEAT key, are decoded to select the keyboard encoder mode, and are not connected
to the contact mairix. One side of each mode keyswitch is grounded, and the other side (used to
provide an input to mode select logic) is connected to +5 Vdc via a pullup resistor. The pullup
resistor guarantees that the keyswitch’s output to mode select logic is held high until the
keyswitch is closed, at which time the line is grounded.
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The SHIFT, CONTROL, and UPPER CASE LOCK keys provide the inputs to mode select logic,
as shown in figure 1-20, and the REPEAT key provides its signal directly to logic on the

power/logic pwb that repeats the code from the encoder 10 times per second as long as the

REPEAT key is held down. The repeated code is the code for the next data key struck following
the actuation (holding down) of the REPEAT key.

keyswitches to provide the signals labeled S1 and S2 in figure 1-20 to provide the Control and

Shift inputs, respectively, to the encoder. These inputs are used by the encoder to provide the
codes listed in table 1-5.

1.4.2 POWER/LOGIC PWB. Figure 1-21 is a detailed block diagram of the video, audio, and
keyboard data path logic on the power/logic pwb. Figure 1-22 is a detailed block diagram of the
power supply circuitry on the power/logic pwb and includes the power transformer and
capacitors mounted off the power/logic pwb. The following paragraphs describe the operation of
the circuits on the power/logic pwb.
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Figure 1-16. Model 911 VDT Detailed Block Diagram
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Figure 1-17. Model 911 VDT Keyboard Block Diagram
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Figure 1-18. Model 911 VDT Keyboard Contact Matrix
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1 2 3 4 5 6 7 8 9 10
1" 12 13 14 15 6 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31
32 33 34 35 36 a7 an 30 a0 41 A2 A2 a4 AS a5 a7 an o . -
i b hind A= i i a8 49 50 51
52 53 ‘54 85 56 57 58 59 50 st 62 83 64 65 66 68 69 70 71
72 | 73| 74 75*% | 76 | 77 78 79 80 81 82 83 84 85 ee**l 8.7 88
L]
1]
£ 2.3 [
. 75 AND 86 ARE WIRED IN PARALLEL 50 ACTIVE |
(B)136267A DUMMY
Figure 1-19. United States Model 911 VDT Keyboard with Keys Numbered
Table 1-4. Contact Matrix Connections and Associated Diodes for United States
and European Model 911 VDT Keyboards
YO Y1 Y2 Y3 V4 Y5 Y6 Y7 Y8 Y9
11 32 52 72 12 33 53 73 54 74 KEY
X0
CR12 CR13 CR14 CR15 | CR16 CR17 CR18 CR19 CR20 CR21 DIODE
1 2 3 4 5 6 7 8 9 10 KEY
X1
CR8 CR7 CR9 CR10 CR11 CR6 CRS CRA4 CR3 CR2 DI1ODE
87 69 70 71 49 50 5t 29 30 31 KEY
X2
. JCR78 |CR79 |CR80 |CR81 CR82 ] CR83 CR84 | CR85 | CR86 | CR87 DIODE
88 28 a8 68 67¥ | 27 a7 66 85 g1* 1 KEVY
X3
CR68 CR69 CR70 CR71 CR72 CR73 CR74 CR75 CR76 | CR77 DI1ODE
26 a6 65 84 25 45 64 83 24 44 KEY
X4
CRS58 CR59 | CR60 | CR61t | CR62 CR63 | CR64 | CR65 | CR66 | CR67 DIODE
63 82 81 62 43 23 80 61 42 22 KEY
XS
CRA48 CR49 | CR50 | CRS51 CRS52 | CR53 | CR54 { CR55 | CR56 | CR57 DIODE
21 a1 60 79 78 59 40 20 90 77 KEY
X6
CR38 CR39 | CR40 | CR41 CR42 | CR43 | CR44 | CR45 | CR46 | CRA47 DIODE
58 39 19 76 57 38 18 17 37 13 KEY
X7
CR28 CR29 | CR30 | CR31 CR32 | CR33 | CR34 | CR35 | CR36 | CR37 DIODE
16 15 36 35 56 go¥ KEY
X8
CR22 CR23 | CR24 | CR25 | CR26 CR27 DIiODE

* NOT INSTALLED IN EVERY CONFIGURATION

tA)136268A

i-28 Digitai Systems Division



945424-9701

Table 1-5. Universal Keyboard Outputs in Hexadecimal

(A) 140155 (1/5)

MODE *
KEY KEY
NUMBER LEGEND
LC uc s c
1 F1 92 92 92 92
2 F2 93 o3 93 93
3 F3 04 94 94 94
4 F4 95 95 95 95
5 F5 96 96 96 96
6 F6 97 97 97 97
7 F7 98 98 98 o8
8 F8 99 99 99 99
9 CMD 9B 98 9B 9B
10 ac oc 9c oc
11 ERASE 80 80 80 80
FIELD
ERASE
12 ERASE 81 81 81 81
13 oF oF 9F oF
UPPER
14 CASE LOCK
1
15 ; 90 90 90 90
16 @ 32 32 40 91
17 f 33 33 23 00
18 f 34 34 24 Al
—
19 f 35 35 25 8D
20 Q‘ 36 36 SE SE
% LC = LOWER CASE
UC = UPPER CASE
S = SHIFT
C = CONTROL
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Table 1-5. Universal Keyboard Outputs in Hexadecimal {Centinued)

(A).140151 (2/5)

. _ MODE %
KEY KEY
NUM BER LEGEND
Lc uc s c
21 ? 37 a7y 20 8F
22 NATIONA|
TABLES *
23 g 39 39 | 28 60
SEE .
24 NATIONAL
TABLES % X
SEE.
25 NATIONAL
TABLES % ¥
SEE
26 NATIONA|
TABLES X
SEE.
27 NATIONAL
TABLES *
28 ESC iB 1B 1B 1B
29 7 37 37 37 37
30 8 38 38 38 38
31 9 39 39 39 39
32 PRINT 9A 9A 9A 9A
33 t 89 89 89 89
34 REPEAT
35 ENTER AO A0 A0 A0
SEE,
36 NATIONAL
TABLES % X
SEE
37 NATIONAL,
TABLES * %
38 E 65 45 45 05
39 R 72 52 52 12
40 T 74 54 54 14

*% REFER TO APPENDIX FOR KEY LEGEND AND CODES

OF VARIOUS NATIONAL KEYBOARDS,
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Table 1-5. Universal Keyboard Outputs in Hexadecimal (Continued)

KEY KEY MODE *
NUMBER LEGEND
Lc uc s (o]
SEE
41 NATIONAL
TABLES XX
42 u 75 55 55 15
43 1 69 49 49 09
a4 o) 6F AF 4F OF
a5 P 70 50 50 10
SEE
46 NATIONAL
TABLES %% _
SEE
47 NATION#
TABLES XX
SEE.
48 NATIONAL
TABLES % X%
a9 4 34 34 34 34
50 5 35 35 35 35
514 6 36 36 36 36
52 -— 88 88 88 88
53 HOME 82 82 82 82
54 —— 8A 8A 8A 8A
55 CONTROL
SEE
56 NATIONAL
TABLES % X
57 s 73 53 53 13
58 D 64 44 44 04
59 F 66 46 46 06
60 G 67 a7 47 07

(A) 140151 (3/5)
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Table 1-5. Universal Keyboard Outputs in Hexadecimal (Continued)

E
KEY KEY MODE *
NUMBER LEGEND
LC uc s c
61 H 68 48 48 08
62 J 6A aA 4A 0A
63 K 6B 4B 4B 18
‘64 L &6C ac 4C oC
SEE
65 NATIONAL
TABLES % X
SEE,
66 NATIONAL
TABLES X %
. L.
e v A IR T Y
TABLES X
68 TAB SKIP 85 85 83 85
69 1 31 31 31 31
70 2 32 32 32 32
71 3 33 33 33 33
72 INS CHAR 86 86 86 86
73 ‘ _ 8B 8B 8B 8B
74 DEL CHAR 84 84 84 84
75 SHIFT
SEE
76 NATIONAL
TABLES % X
77 X 78 58 58 is
78 c 63 43 43 03
79 v 76 56 56 16
80 B 62 42 a2 02

(A) 140151 (4/5)
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Table 1-5. Universal Keyboard Outputs in Hexadecimal (Continued)

CODE *
KEY KEY MOoD
NUMBER LEGEND
LC uc s c
81 N 6E 4E 4E OE
SEE
82 NATIONAL
TABLES % X
83 < 2c 2c 3c 1c
84 e 2E 2E 3E 1E
?
85 f 2F 2F 3F iF
/
75 SHIFT
86
0 30 30 30 30
SEE
88 NATIONAL
TABLES X X
JAPAN
89 KEYBCARD
ONLY
90 SPACE BAR 20 20 20 20
SEE
91 NATIONAL
TABLES X %
(A) 140151 (5/5)
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1.4.2.1 Buffer Register. The buffer register is an eight-bit flip-flop register that latches the eight-bit
keyboard data code, KBDT,1-8, when strobed by Keyboard Data Strobe (KBSIN—) and holds
the latched keyboard code for the UART transmitter until a new data code is transmitted by the
keyboard. The buffer register always contains the last character code transmitted by the

keyboard.

1.4.2.2 UART Transmitter. The UART transmitter is the transmitter portion of a universal
asynchronous receiver/transmitter. The transmitter accepts the parallel eight-bit output of the
buffer register when loaded by TBRLD—. The transmitter latches the eight-bit code, adds one
start bit, one parity bit, and one stop bit, and serializes the “assembled” 11-bit code, clocking
the data out at the rate of one bit for each 16 clocks. The serial 11-bit code is driven out to the
VDT controller on a pair of lines and provided to the serial input of the UART receiver. The
UART receiver output drives a LED display for operator monitoring of keyboard operation.

The frequency of the output of the H-Sync generator is 15.72 kilohertz, so the character output
rate of the UART transmitter is 89.3 characters per second (16 clocking pulses are required for
each bit converted from parallel to serial format by the UART transmitter). Figure 1-23
illustrates the timing relationships for the UART transmitter.

Each time the UART transmitter transmits a character, the transmitter produces a signal,
TREMPTY, that enables the transmitter to accept a new data code from the buffer register.
During character transmission, TREMPTY is held low to disable the acceptance of a new code
from the buffer register.

1.4.2.3 UART Receiver. The receiver portion of the UART menitors the 11-bit serial output of
the UART transmitter, removes the start and stop bits, converts the remaining nine bits into a
parallel code identical to the eight-bit code received from the keyboard, and provides a parity test
flag bit. These nine outputs of the UART receiver are used to drive the LED display to allow
visual monitoring of the last code received from the keyboard and a parity indication.

1.4.2.4 LED Display. The LED display consists of 10 LEDs that indicate the status of each of
the eight keyboard data bits, the parity bit, and the presence or absence of horizontal sync pulses.
Figure 1-24 illustrates the LED display which :s located on the rear of the display unit cabinet.

For the keyboard data bits, a lighted LED indicates a logic 1. The parity (P) LED is normally
lighted and indicates that the parity of the last character transmitted by the UART was correct.
The Sync (S) LED should always be lighted during normal operation of the terminal to indicate
the presence of horizontal synchronization pulses from the VDT controller.

1.4.2.5 Repeat Logic. The repeat logic on the power/logic pwb produces the pulses that load
the outputs of the buffer register into the UART transmitter. The repeat logic produces one
pulse (TBRLD—) to load the transmitter each time a data key is struck without the REPEAT
key actuated, or produces 10 + 2 pulses (TBRLD—) per second whenever a data key is struck
while the REPEAT key is being held down. The repeat circuit is illustrated in figure 1-25.

The primary component of the repeat circuit is a timer biased for astable oscillation at 10 + 2
hertz. The remainder of the circuit enables the timer whenever a data key is struck, either alone
or with the REPEAT key, and disables the timer all the rest of the time.

Whenever a dgta key is struck, KBSIN— sets the strobe flip-flop and enables the timer. The timer
produces a high-active output that loads the UART transmitter (drives TBRLD— low) if the
ransmitter is empty (TREMPTY = 1).
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Figure 1-24. Model 911 VDT LED Display

If the REPEAT key is not held down (REPEAT- = 1), the trailing edge of the timer’s
high-active output resets the repeat flip-flop and, in turn, resets the strobe flip-flop and disables
the timer before a second output pulse can be produced.

If the data key is struck while the REPEAT key is held down, KBSIN— sets the strobe flip-flop
and enables the timer. Since REPEAT— is held low, the timer’s output does not reset the repeat

flip-flop, and the timer produces outputs at 10

t 2 hertz as long as the REPEAT key is held

down. Since the UART transmitter empties itself at a faster rate than the repeat circuit produces
loading pulses, TREMPTY is always logic 1 prior to each timer output pulse during the repeat
operation. Therefore, TBRLD— oscillates at 10 * 2 hertz (the timer circuit rate) and causes the
character code being held by the buffer register to be repeated.
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Figure 1-25. Model 911 VDT Repeat Logic

1.4.2.6 Difference Amplifier. The difference amplifier removes the video from the composite
video waveform. The difference amplifier is biased to respond only to signals that have voltage
levels lower than approximately 0.3 Vdc. Since the video data (see figure 1-21) lies above the 0.3
Vdc reference, only the horizontal and vertical synchronization components of the incoming
composite video signal from the VDT controller are amplified by the difference amplifier.

1.4.2.7 Dual-Gain Video Amplifier. The dual-gain video amplifier provides one of two gain paths
for the composite video from the VDT controller. One gain path provides gain for short inter-
connection cables, and the other gain path provides a higher gain to compensate for cable lengths
greater than approximately 304.8 metres (1000 feet). Figure 1-26 shows the dual-gain video
amplifier schematic diagram.

Transistor Q2 buffers the composite video signal from the VDT controller. Switch S1 in the output
circuitry of Q2 is the line compensation switch. For cable lengths less than 304.8 metres (1000
feet), S1 should be open to provide a divider network for the output of Q2. For cables longer than
304.8 metres, S1 should be closed to bypass R15, allowing less attenuation of the output of Q2.

Transistor Q6 is biased near turnon to eliminate the horizontal sync component of the video
signal. The video component of Q6’s input turns Q6 on, and Q6 amplifies that component. The
horizontal sync component is attenuated and drives Q6 toward cutoff.

Q3 provides further amplification of the video, and the signal at its output is clamped to
TTL-compatible levels by the diode network.
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Figure 1-26. Model 911 VDT Power/Logic PWB Dual-Gain Video Amplifier

Transistor Q4 (clamping circuit) conducts during horizontal or vertical sync to pull the level of
the video signal to ground. This prevents display of extraneous video components during retrace,
and the passing of horizontal and vertical synchronization pulses by the dual-gain video amplifier.

1.4.2.8 Vertical Sync Generator. The vertical sync generator amplifies and passes only the
vertical component of the composite sync signal fromi the difference amplifier. Figure 1-27 is a
schematic diagram of the vertical sync generator. The circuitry at the base of Q5 acts as a
low-pass filter to pass only the 60-hertz (or 50-hertz) vertical synchronization component of the
composite sync signal. Transistor Q5 then amplifies and inverts the vertical synchronization
component of the composite sync signal. The output of transistor Q5 drives two cascaded
Schmitt-Trigger inverters which form a pulse shaping and delay circuit. The low-active output of
this circuit is nominally low for 220 microseconds.

1.4.2.9 H-Drive Generator. Figure 1-28 is a schematic diagram for the H-drive generator that
passes the horizontal synchronization component of the composite sync signal during normal
operation, and produces an ‘“‘artificial” horizontal synchronization when the terminal is not
connected to an operating controller. Horizontal synchronization signal (CRTCLK) is also used
to clock the keyboard UART.
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Figure 1-28. Model 911 VDT Power/Logic PWB Auxiliary H-Sync
Generator Schematic Diagram

The H-SYNC pulse stretcher monostable multivibrator (U2) in the H-drive generator changes the
duty cycle of the composite sync pulse to approximately 39% (25 microseconds low; 40
microseconds high). The stretched composite sync signal resets the timer and keeps the timer
reset for the duraticii of the low-level (25 microseconds) pulse. Since the frequency of the
composite sync signai (15.720 KHz) is greater than the “‘natural” frequency of the astable
multivibrator (approximately 15 KHz), the timer “locks in” on the horizontal component of the
composite sync signal. The “natural” frequency of the horizontal timer circuit is set by R30.
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With no composite sync signal present, as would be the case if the video display unit were not
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lights when power is applied to the terminal. The LED is the S LED
s

H ) inually lights
hown in figure 1-24. Terminal Ready (signals TRD1T = logic 0 and TRD2T = logic 1) indicates the
o

s
terminal is powered on and does not depend upon any controller input.

1.4.2.10 Audio Circuitry. Figure 1-29 illustrates the circuitry that monitors Beep Enable from
the VDT controller and audio from an external modem (relayed by the VDT controller). The
differential (two-wire) line receiver for Beep Enable provides noise immunity. The software alarm
condition (Beep Enable) enables the SN74LS132 to oscillate at a frequency determined by the
time constant of the RC biasing network. The SN74LS00 isolates the Beep Enable input
circuitry from the modem audio input. The LM386N amplifies whatever input it is provided
(Beep Enable-produced oscillator output or modem audio) and provides the amplified audio
signal to a loudspeaker and volume control mounted in the front portion of the display unit’s

base.

1.4.3 CRT MONITOR. Figure 1-30 is a block diagram of the CRT monitor located in the
display unit cabinet. The monitor consists of 2 pwb and a CRT assembly

The video amplifier amplifies the video data received from the power/logic pwb and modulates
. the cathode of the CRT. A BRIGHTNESS control adjusts the brightness of the display by
varying the relative dc potential between the CRT cathode and the control grid.

The horizontal amplifier, triggered by horizontal drive pulses, develops a sawtooth current to
drive the horizontal deflection coils of the CRT yoke. The horizontal deflection circuit drives the
horizontal coils and the flyback circuits to develop high voltage for the second anode, dc
voltages for CRT bias (first anode), focus and accelerating grids and a dc voltage for the video
output stage.

The vertical amplifier is triggered by the vertical synchronization pulses from the power/logic
pwb and develops the 50-hertz or 60-hertz sawtooth currents used to drive the vertical deflection
coils of the CRT yoke.

1.4.4 VDT CONTROLLER. A biock diagram of the VDT controller is shown in figure 1-31.
The controller is implemented on a fullsize CRU pwb that is installed into -a designated
backpanel slot in either the main computer chassis or an expansion chassis. The VDT controller
performs the following functions:

®  Provides data paths between keyboard and computer and between computer and CRT
monitor

®  Generates video format character codes for 96 standard display symbols including
uppercase and lowercase alphabet characters, numeric characters, and special symbols
(+3 N etC.)
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®  Generates all video data, horizontal synchronization, and vertical synchronization
signals for CRT monitor

®  Provides storage (refresh memory) for characters to be displayed by CRT monitors
®  Provides self-test logic to aid in fault igolation.

1.4.4.1 CRT Interface Logic. CRT interface logic consists of two differential line receivers for
the serial keyboard data and Terminal Ready from the power/logic pwb, a differential line driver
for the Beep Enable signal to the power/logic pwb, and a video line driver (shown in figure 1-32)
to drive out the composite video signal to the power/logic pwb.

The differential line receivers and driver provide noise immunity for the transmission lines
between the VDT controller and the power/logic pwb.

The video line driver buffers the character-containing video signal NVIDL, and the composite
sync signal, CSQ, combines them into one composite video signal, then amplifies the signal for
transmission over coaxial cable to the power/logic pwb.

1.4.4.2 Built-In Test Logic. Figure 1-33 shows built-in test logic. During normal operation, the
A inputs of the four 2-to-1 selectors are selected for routing to other logic. The built-in test logic
outputs are as follows:

® BTL = NTRL — Terminal Ready from the keyboard. Passed to CRU interface as
received.

® BKBINL = TKBL — Serial Keyboard Data from keyboard.

® BBTSL = PREVWI1Q — State of VDT controller prior to last Word Select (CRU output
bit F¢)

® NLEDL = NLEDL* — Enable for Self Test LED (shared by both controllers on a
2-controller VDT controller pwb). If second controller is in self-test mode, NLEDL* =
0 to light LED.

When the computer selects the self-test mode by setting Test Mode to 1, CRA9Q is 1 and causes
the 2-to-1 selectors to pass the data at their B inputs according to table 1-6 and as follows:

® BTL =1 (Terminal Not Ready)
® BKBINL = KBTL — Serial test output of VDT controller UART.

S o lsnlond ~

BTSL — See tabie i-7.

[ |
&
&
[l
v
r
1

NLEDL = 0 — lights self-test LED.

CRAOQ and CRAI1Q select one of the four inputs to the test input multiplexer according to
table 1-7.

The test mode indicator (located on the VDT controller pwb) is lighted whenever CRA9Q is high
to select the self-test mode.
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Figure 1-30. Model 911 VDT CRT Monitor Block Diagram

1.4.4.3 Keyboard Logic. Keyboard logic provides functions for the data entry and self-test
modes of operation. Figure 1-34 shows keyboard logic.

In the data entry mode, the keyboard UART (TMS6011 or equivalent) removes the start, stop,
and parity bits from the serial data, BKBINL, from built-in test logic and converts the data to
eight-bit parallel format. The UART produces a high-active signal, KBRDYL, when the parallel data
outputs, KBD,0-7,Q, are stable. KBRDYL sets the keyboard data ready latch, KBDRQ, to enable
Keyboard Data Ready (CRU input bit F,4) at the CRU interface. When KBDRQ is active, it
drives the device interrupt, NKBINT, low to notify the computer of the impending data transfer
when interrupt-enabled CRACQ = 1 (CRU output bit C,;¢ with CRU output bit F;, = 0).
Figures 1-9 and 1-10 illustrate the CRU input and output bit assignments for the Model 911
Video Display Terminal.) The UART also produces a parity error signal, KBPEL, which indicates,
when active, that the data on the keyboard data lines was transferred with incorrect parity.
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Figure 1-31. Model 911 VDT Controller Block Diagram
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Table 1-6. Test Data Selection

CRAJQ BTL BKBINL BBTSL NLEDL
0 NTRL TKBL PREVWIQ NLEDL*
1 1 KBTL BTSL 0

Table 1-7. Selected Test Inputs

CRAOQ CRA1Q BBTSL
0 0 VIDEOQ
v i vSQ
1 0 HSBQ
1 1 AQ

The computer acknowledges Keyboard Data Ready by setting Keyboard Acknowledge which sets
the keyboard acknowledge latch (KBACKQ). The keyboard acknowledge latch holds KBACKQ
high until the keyboard interrupt reset latch is set to ensure proper input conditions are provided
to the keyboard acknowledge synchronizer latch (KBASQ). The keyboard acknowledge syn-
chronizer latch and the keyboard interrupt reset latch provide double-buffered synchronization
to ensure recognition of Keyboard Acknowledge by the UART. KBAKQ, the double-buffered
synchronized version of Keyboard Acknowledge, ciears ihe keyboard acknowledge latch and the
keyboard data ready latch (Keyboard Data Ready) KBRDYL, and the parity error signal from
the UART, and removes the device interrupt, KNBINT, from the interface.

Figure 1-35 shows flowcharts for the transmitter and receiver portions of keyboard logic.

1.4.44 CRU Interface Logic. CRU interface logic provides the circuitry to input and output
data, control, and status signals to and from the computer. Figure 1-36 shows CRU interface
logic, and the following discussions describe the circuits in that diagram.

Input Buffers. The input buffers provide buffering for all the CRU interface signals from the
computer.

Instruction Decoder. The instruction decoder monitors CRUBIT,12-15 and decodes those signals
to provide the instructions contained by bits 8, through F,, of each CRU output word.
Table 1-8 lists the instructions provided by the instruction decoder.

Word Select Latch. The word select latch is a flip-flop that latches the Word Select signal from
the CRU interface. When NCRI5P from the instruction decoder makes a high-to-low-to-high
transition, the word select latch’s Q output goes to the value of CRDL, the buffered
CRUBITOUT from the computer. The word select latch maintains its last state until cleared by
the computer (NRL1).
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Table 1-8. Instruction Decoder Instructions

CRUBIT, 12-15 CRU Word Active Output Instruction
1000 0 NCRS8P Write Data Strobe
1000 1 NCRS8P _——
1001 0 No Qutput
1 No Output
1010 0 NCR10P Cursor Move Forces refresh
1010 1 NCR10P Cursor Move memory read cycle
1011 0 No Output
1011 1 No Output
1100 0 NCR12P Keyboard Interrupt Enable
1100 1 NCR12P Display Cursor
1101 0 NCR13P Dual Intensity Enable
1101 1 NCR13P Keyboard Acknowledge
1110 0 NCR14P Display Enable
1110 1 NCR14P Beep Enable
1111 0 NCR15P Word Select
1111 1 NCRI15P Word Select

Previous State Flag. The previous state flag latches the output of the word select latch and holds
it until reset by the computer (NRL1). The previous state flag is used during the normal mode
to indicate the state of CRU output bit Fy¢ just prior to the setting of CRU output bit F¢ to 1
to read the previous state flag.

Cursor Enable Latch. When CRU output bit C;¢ (with output F;4 = 1) is set, the cursor enable
latch (CRBCQ) is set to enable the displaying of the cursor on the CRT screen.

Byte Selector. The byte selector produces signals to gate the write data latches, the CRU control
latches, the cursor address latches, and the CRU input bit selectors. Table 1-9 is a truth table for
the byte selector that shows which output is active (logic 0) for the possible input combinations
of CR12B and WORDIQ. NSELAL (or NSELBL for VDT 1) must be low to enable the byte
selector. If NSELAL (or NSELBL) is high, all byte selector outputs are high.

Write Data Latches. The write data latches comprise an eight-bit addressable latch register that
always contains the last character written to refresh memory by the CRU. When NWOLBL from
the byte selector is low, the write data latches convert the serial data from the computer, CRDL,
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Table 1-9. Byte Selector Truth Table

(o]
{@; 945424-9701
Inputs

CR12B WORDI1Q Active Output (Low)

NWOUBL (Select word 0, bits 8-15)
NWI1LBL (Select word 1, bits 0-7)
NW1UBL (Select word 1, bits 8-15)

NWOLBL (Select word 0, bits 0-7)

_—0 - O
— = O O

into eight bits of parallel data, CRA,0-7,Q. Each output is addressable by CR,13-15,B. The CRU
data is strobed to the addressed output by NCRSC according to the following scheme:

CR,i3-15B Seiected Output
000 CRAOQ
001 CRAIQ
010 CRA2Q
011 CRA3Q
100 CRA4Q
101 CRASQ
110 CRA6Q
111 CRA7Q

CRU Contrbl Latches. The CRU control latches are another set of addressable latches with an
addressing scheme like that for the write data latches. They are enabled by NWOUBL. The
outputs of the CRU control latches provide the following control signals for VDT controller
logic:

® CRA9Q — Logic 1 selects test mode.

® CRABQ — Logic | enables blinking cursor; logic 0 disables blinking cursor.

® CRACQ — Logic 1 enables Keyboard Interrupt.

® CRADQ — Logic 1 enables Dual Intensity.

® CRAEQ - Logic 1 enables CRT display.
Cursor Address Latches. The cursor address latches provide the inputs to the cursor address
register in the refresh memory when addressed according to the same scheme as for the write

data latches.

CRU Address Command Decode. The CRU address command decode logic decodes CRU bit A4
to provide signals to enable loading, incrementing, or decrementing the cursor address register.
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CRU Bit Selectors. The CRU bit selectors decode addresses CR,13-15,B and if enabled by one of
the byte select signals at the S input, pass data (DO through D7) at the selected input to the
computer as CRUBITINT.

1.4.4.5 Refresh Memory and Control Logic. Figure 1-37 is a block diagram of the VDT
controller’s refresh memory and associated control and addressing logic.

During a data retrieval (computer writing to CRT) operation, the computer provides the VDT
controller with eight bits of character data over the serial output line (CRUBITOUT). This
information determines what is to be displayed on the CRT screen at the current cursor location
and whether the displayed information is to be displayed normally or at low intensity. The
computer also provides control bits to enable the display and the cursor, and an 11-bit cursor
address over the same serial output data line. The cursor address specifies the position on the
screen where a symbol is to be altered or displayed and the location in the refresh memory
where the information is to be stored. The VDT controller continually reads the contents of
refresh memory and converts the ASCII codes to dot patterns that are sent to the CRT.

After the computer has transmitted the write data and address information to the VDT controller,
the computer issues a Write Data Strobe on the data line (with module select, four-bit CRU
address, and clock). The VDT controller responds by storing the screen data code into its refresh
memory at the cursor address provided by the computer.

During typing operations, when data for display on the screen is repeatedly transferred from the
keyboard to the computer, and then from the computer to the CRT monitor, the computer may
provide the VDT controller with only the initial cursor address. Then, after each character is stored
in refresh memory, an increment command is sent by the computer to update the cursor address.
A counter in the memory control logic performs the incrementing so that all characters are trans-
mitted .in the proper order and stored in refresh memory in consecutive locations. For operations
other than transmission of information for display in consecutive locations, the computer provides
an 11-bit cursor address for each character to be displayed.

The following discussions describe the operation of the circuitry depicted in figure 1-37.

Memory/CRU Input Data Register. The memory/CRU input data register consists of two quadruple
two-input multiplexer latch networks that contain the character at the current cursor location
for input to the CRU. Inputs to this register are provided by the computer (CRA,B-7,Q) or the
read data latches (MDO,0-7,Q).

When a write data strobe occurs, a memory write cycle is initiated. The write data character
(CRA,0-7,Q) is selected by the memory/CRU input data register and latched. This data is then
written into memory and is immediately available for input to the computer via the CRU
interface.

When the cursor moves (increment, decrement or load new address), a memory read cycle is
initiated. Memory output data is selected by the memory/CRU input data register and latched.
In this way the register always contains the character stored at the present cursor address.

MIDRC is the clock which controls the memory/CRU input data register. When the clock is high,
the register output tracks the selected input, and the output is latched when the high-to-low
transition occurs.
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Memory Array. The memory array consists of 16 TMS4033 1024-word-by-1-bit static RAM chips
arranged to provide 2048 (2K) eight-bit words of storage. Data inputs for the memory array are
produced by the memory/CRU input data register. Characters are addressed (MA,0-A) by the
memory address multiplexer, which provides the address of the present cursor location or the
next character required for screen refresh. Only 1024 (1K) eight-bit words of storage are available
for the 960-character controller, while the full 2K words are available for the 1920-character
controller.

Read Data Latches. The read data latches (see figure 1-38) latch the character data output by the
memory array and provide the data to the character generator for producing dot patterns for
display on the CRT screen, and to the memory/CRU input data register as the character read at
the cursor address when the cursor is moved to a new location.

Memory Control Logic. Figures 1-39 and 1-40 show the control logic associated with the refresh
memory, and figures 1-41 through 1-43 are flowcharts for memory control logic.

The circuitry shown in figure 1-39 latches and synchronizes read and write commands from CRU
interface logic to control the writing of a character into memory for display by the CRT
monitor, and the reading of a character from memory to update the memory/CRU input data
register. Synchronization of the read and write commands from CRU interface logic is required
because the commands from the computer are asynchronous to the controller.

The circuitry shown in figure 1-40 selects the memory address. The address provided to the
memory (MA,0-10) is selected from the character address provided by the time base generator
for refresh purposes (KAD,0-10) or the current cursor address provided by the cursor address
register (CAD,0-10). The cursor address register output is selected to write a new character at the
cursor location or to read the character at the cursor location when the address changes.

1.4.4.6 Video Output Logic. The video output logic shown in figure 1-44 produces (from the
outputs of refresh memory and the time base generator’s line counter) the video signal for
amplification and transmission to the video display unit. The primary character generator produces
seven-bit dot codes for each of the eight scan lines addressed by LINE,A-C,Q. If the graphics
jumper, P9, is not installed, the video output logic suppresses display of the graphics symbols
during scan lines O through 7. When a graphic character is presented for display without the graphics
option installed and enabled, the entire character space is intensified (low intensity).

The generators for lines 8 and 9 are installed only for implementing graphics on the 1920-character
displays and produce seven-bit dot codes for scan lines 8 and 9, respectively, of the 7- X 10-dot
character matrix. The latched output of the video output shift register and the outputs of the
video output control latches address the selector to provide the composite video signal to be
driven out to the power/logic pwb. The composite video signal contains a seven-bit dot pattern
for each character of each row of characters to be displayed. Ten scan lines of composite video are
produced and transmitted for each row of characters on the CRT monitor screen (two lines are
blanked when graphics not installed or eight lines are blanked for 960-character displays).
Figure 145 illustrates the character space and how it is filled by the three possible matrixes.
Figure 1-46 shows the characters produced within the character space on the CRT screen, including
the graphics characters. Note that other character generators are substituted to produce the unique
symbols for European countries and the Japanese Katakana characters (figure 1-47).

1.4.4.7 Alarm Logic. Figure 1-48 shows the alarm logic on the VDT controller. Whenever Beep
Enable is active, AQ goes high to enable the audio logic on the power/logic pwb. NAQ goes low
to enable the timer, then allows the timer to run for approximately 0.25 seconds before clearing
the alarm flip-flop and disabling the audio logic.
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1.4.4.8 Time Base Generator. The time base generator produces all the signals necessary for
timing and synchronizing VDT controller operations. Figures 1-49 and 1-50 illustrate the logic
that makes up the time base generator.
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Oscillator. The oscillator is a monolithic crystal oscillator circuit with crystal, oscillator circuit,
and TTL output buffer in a single 14-pin package. The crystal is cut for 11.004 megahertz.

Clock Buffer/Selector. The clock buffer/selector selects the output of the crystal oscillator (PHI)
or an externally-produced clock (EXTCLOCK) for use by VDT controller logic. Grounding CEL
disables the crystal oscillator so that an external clock may be used. Leaving CEL ungrounded
enables the oscillator and disables the external clock (EXTCLK).

The basic clock period of 90 nanoseconds determines the size of elements within a displayed
character matrix. For example, alphanumeric characters are five dots across and seven dots high.
High-intensity character dots are a full 90-nanosecond dot period, and low-intensity characters
are 45-nanosecond haif-dot period.

Dot Counter. The dot counter divides the 11.004-megahertz clock (CLK) into seven 1.57-megahertz
clocks used to synchronize events throughout the controller. Figure 1-51 illustrates the relationship
between CLK and the seven 1.57-megahertz dot clocks. The counter forces zeros into the serial
input of a shift register until the first six outputs (DOTRO through DOTRS) are zero. Then the
counter enables a 1 to the shift register input (DOTR6=1) and the next CLK drives DOTRO
to 1.

Interval Timers. The interval timer flip-flops produce two 1.57-megahertz outputs (D2TRUSQ
and D2TRU6Q). D2TRUS5Q controls memory write enable. D2TRU6Q gates memory addresses
and enables the output of the graphic character generator during lines 8 and 9, and the standard
character generator during lines O through 7.

Character Counter and Character Address Counter. The character counter and character address
counter count the number of character positions (0-99) for each scan line and count the
character positions as the CRT screen is scanned. Following are specific character address counts
for the character address counter:

Character Count
First dispiayed character 0
960th character or 960-character screen 3BF 6
1920th character on 1920-character screen 77F 16

The maximum allowable count of FFF,4 is never reached because the counter is reset to 0 at
the end of a frame. Figures 1-52 and 1-53 illustrate the counting scheme for 960- and 1920-
character displays, respectively.
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The character counter and character address counter share hardware circuitry. The 12-bit
character address counter (KAD,11-0) consists of three hexadecimal counter stages. The carry
from the first stage, KCOL, feeds the second stage and the single-stage character counter.

The character address counter is a 12-bit counter that contains the character address that is
presented to the cursor address comparator, refresh memory, the character decoder ROM, and

AA Wi, +1a
the row decoder ROM. The address in the counter is compared to the cursor address. When the

two addresses are identical, the next character is fetched from memory for screen refresh at the
current cursor location and displayed in reverse video (inside the cursor).

The timer control ROMs (character decoder ROM, row decoder ROM, and sync decoder ROM)
decode the output of the character address counter to determine the instantaneous position
along a TV scan line (from character time O through 99) and the position of the scan line in the
raster. The row decode of the most significant bits determines whether the row is in the display
region or whether it occurs during vertical retrace (blanking and sync). The row decoder
information, along with line decode and character position along a scan line, determines the
instant at which events such as horizontal sync, horizontal blanking, vertical sync, and vertical
blanking occur.

The character address counter starts counting at 000,,. The counter is initialized to 000,¢ after
completing a scan of a frame (one noninterlaced sweep of the display screen). A frame is
repeated 50 or 60 times per second and the same frequency as the input ac power. A 50-hertz
rate requires that 314 lines are scanned, while 262 lines are scanned for a 60-hertz rate. The
horizontal scan frequency is 15.720 kilohertz for both 50-hertz and 60-hertz frame rates.

The character address counter divides a scan line into 100 equal segments (character times) — 80
character times for display of 80 characters and 20 character times for horizontal blanking and
synchronization. The counter must also have incremented only 80 character times at the
beginning of the next row of characters. As an example, consider the following illustration of the
character address counts for the first and second display rows:

CHARACTER O OF LINE CHARACTER 79 CHARACTER 99
ROW 1 000 @ - —_——_—— — - 04F16 _______ 06316
ROW 2 05016—"""“‘"““— 09F ;¢ — e~ e = = — —=0B3;g
\ J\ /
vV V
DISPLAY AREA HORIZONTAL

(A)i 36303 BLANKING AND SYNC

During the scan of the first row, the count progresses from OOO16 (010) to 06316 (9910) But

memory locatlon 05016 (not 0644).

The value stored in the character address counter is copied into the character address latch at
character time O (enabled by KOOL) of each scan line (only the most significant eight bits are
latched). Figures 1-52 and 1-53 show that the values are 00, 05, OA, etc. The value in the
character address latch is written back into the character address counter at character time 99
(enabled by K99L) (the least significant four bits are cleared). This operation permits the
character address counter to continuously count from an initial value, i, to i + 63, (000-063 .
0AO0-103,¢, etc.) for each scan line of a particular row. For the 960-character display, there are
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Figure 1-40. Memory Addressing Logic
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DATA STROBE

No NO
YES YES
wa=1 LATCH WRITE MIDRC CLOCK WRITE DATA CUWRQ=0 gﬁggga
DATA STROBE QRSO
N y
T4
DOTRS D2TRUSQ NDOT
NO NO
YES YES
- NWRHI OR SELECT WRITE BLANKQ=1 LATCH
MDO,0-7,2 | LATCH READ DATA NWRHL SELECT LAT
A
DOTRE P ' NDOT4 cLK ‘
NO NO
YES YES YES
WRQ=1 SYNCHRONIZE WRITE [ ENABLE BLANK VIDEO BLQ=1 BLANK
DATA STROBE VIDEO

CLK NDOT6
NO NO
YES YES

CUWRQ=1 SET CURSOR WRITE
wQ=0 RESET WRITE DATA STROBE NWRHI OR TERMINATE WRITE
NWRLO STROBE

MID,0~7.,Q | GATE WRITE DATA TO
MEMORY/CRU lNPUTEgEGISTER

GATE CURSOR ADDRESS
Figure 1-41. Flowchart for Memory Write Operation

MXL=0 TO MEMORY

(—

(B)136291
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&

CRU CURSOR MOVE
NCR 10P MIDRC CLOCK READ DATA
[YES
RQ=1 LATCH READ
REQUEST cLK
NO
YES
DOTR6 CURDQ=0 RESET CURSOR READ
NO
YES

RDQ=1 SYNCHRONIZE /\

READ REQUEST
NDOT4

NO
YES
cLK ‘
No BLANKQ= 1 LATCH BEL
YES
CURDQ=1 SET CURSOR READ
RQ=0 RESET READ REQUEST
MXL=0 GATE CURSOR ADDRESS
To MEMORY cLK
NO
YES
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NO
YES

(B) 136292

Figure 1-42. Flowchart for Memory Read Operation
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DOTR6
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NDOT4

NMEMQ =1
SEL =0

{A)136293

DISABLE BLANK VIDEO

Figure 1-43. Display Screen Refresh Cycle Flowchart
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16 scan lines per row; for the 1920-character display, there are 10 scan lines per row. Therefore,
each character is read 16 or 10 times (once each scan line) for display on the screen. The ASCII
character from each location (even those not displayved during retrace) is presented to the
character generator each character time. Then, depending on the line being scanned, a pattern is
produced to develop the video for that particular character.

1 t character of the row following the current row is not the next character in sequence in
the character address counter. The contents of the character address counter are copied into the

_character address latch during character 0 (for the row, not the scan line). The value in the

character address latch is modified during the scan of the last line of every row at character
time 90 (trailing edge of HSQ — horizontal sync). This places the value in the latch (05,4 in the
case of the first row) required to initialize the character counter at the end of the scan line. The
latch contents are then written into the counter as 050, as the first character (character 0) of
the second row.

Notice that during the scan of the first row, characters 000 through 04F,¢ are displayed, and
characters 050, through 063, (normally displayed in second row) are accessed during horizon-
tal retrace. Characters 050,¢ through 063, are not displayed (at this time) even though their
addresses are presented to memory, a character is read from memory, and an output (VDQ) is
produced by the video output shift register. The video output shift register’s output is blanked
by the video output amplifier. (If the VDT controller were in the self-test mode, VDQ would
stili be returned to the computer.) Likewise, if the cursor is at some location (052,45, for
example) the comparator logic indicates a cursor compare operation while scanning row 0, but
the compare does not affect the blanked screen.

NOTE

The character address counter values change in such a way that
unique character values cannot be decoded along a scan line (e.g.,
the last (99th) character of row 0 is 063,4; of row 1 is 0B3,4: of
row 2 1s 1034, etc.).

The least significant four bits (KAD,3-0) are valid since they are set to O at the beginning of
each scan line. The carry (KCOL) from this stage of the character address counter is used to
enable the character counter to develop KCH,0-2. The character counter is set to O at the end of
every scan line (K99L).

Character Decoder ROM. KAD(3-0) and KCH(2-0) are decoded by the character decoder ROM as
shown in table 1-10 to produce the following signals:

Standard (Row)
Character Signature Description
0 KOOL Character time 0
74 HDEQSL End sync during vertical sync
79 HBSL Start horizontal blanking
82 HDSL Start horizontal drive
90 HDENDL End horizontal drive
90 NHDENDL Inverted end horizontal drive
99 K99L Character time 99
99 NK99L Inverted character time 99
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Figure 1-44. Video Outplit Logic

TO VIDEO
LINE DRIVERS
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960
CHARACTER
7X16 5 X5 5 X7 7 X 16
CHARACTER LOWER CASE UPPER CASE CURSOR
SPACE MATRIX MATRIX
1920
CHARACTER
7 X 10 5 X5 5X7 7 X 10
CHARACTER LOWER CASE UPPER CASE GRAPHIC
SPACE MATRIX MATRIX MATRIX

(A)136295

Figure 1-45. Model 911 VDT Character Matrix Formats

The standard character times decoded to begin and end events do not depend on ac input frequency
(50 or 60 hertz) or display size (960 or 1920 characters). They can change with a new control
ROM to permit different synchronization. The standard Model 911 VDT format requires the
following relationship between video data and synchronization signals.

HDENDL.

HBSL. ENABLED ENABLED K99L ENABLED
HDSL EN-—
ABLED
VIDEO DATA VIDEO DATA
. /
-
80 CHARACTER \ Y /
TIMES

(A)136305 20 CHARACTER TIMES

By changing the character times decoded, the standard RS170 format can be generated as
follows:

VIDEO DATA VIDEO DATA

1 811

AV /
\'4
20 CHARACTER TIMES

(A)136306
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Figure 1-46. Model 911 VDT Displayed United States Character Set,

Including Graphics Symbols (Sheet 1 of 2)
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Figure 1-47. Model 911 VDT International Displayed Characters
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GENERATOR B CK
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FACE
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Figure 1-48. Model 911 VDT Alarm Logic

The RS170 ROM can be used to drive an industry standard monitor, but not a Model 911 Video
Display Terminal.

Row Decoder ROM. Table 1-11 shows the input-output relationships for the row decoder ROM.
The ROM’s inputs are from the character counter (KAD,11-6) and the character decoder ROM.
The outputs are as follows:

Output Description

EVSL Enable vertical sync for this row
EENDL Enable end of frame for this row
EVBL Enable vertical blanking for this row

As shown in table 1-11, there are four configurations for the row decoder ROM, dependent upon
input ac power frequency and display character capacity.

The row decoder ROM’s outputs are provided to the sync decoder ROM where they are used
with line and character information to determine the positions on the screen at which events
occur.

Sync Decoder ROM. Table 1-12 shows the input-output relationships for the sync decoder ROM.
The ROM’s inputs are row enables (EENDL, EVSL, and EVBL) from the row decoder ROM, the
outputs of the line counter (LINE,D-A,Q), and Character 79 (HDSL) from the character decoder
ROM. These inputs provide character, line, and row information that permits specification of
times at which events must occur, such as end frame, start vertical sync, etc..

The sync decoder ROM outputs are:

Output Description
NVGSL Enable end vertical sync
VSL Enable vertical sync
ENDL Enable end frame

VBL Enable vertical blanking
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Figure 1-49. Model 911 Video Display Controller Time Base
Generator Oscillator and Dot Clock
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Figure 1-50. Model 911 VDT Time Base Generator Character
Synchronization Logic
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Figure 1-51. Model 911 VDT Dot Counter Outputs

Sync Generator. Outputs from the control ROMs (see tables 1-10 through 1-12) control the
flip-flops that comprise the sync generator to produce the following sync timing control signals.

HSQ — Horizontal Sync
HSBQ — Horizontal Blanking
VSQ, NVSQ — Vertical Sync
VSBQ — Vertical Blanking
CSQ — Composite Sync

NBQ — Composite Blanking

Figure 1-54 illustrates the timing relationships for the sync generator.

Composite Blanking (NBQ) indicates that either HSBQ or VSBQ is high (logic 1), and blanks
output video.
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VERTICAL 20
RE TRACE
INTERVAL S

22
23

24

(A)136301

80 COLUMNS OF CHARACTERS

20 CHARACTER TIMES FOR

HORIZONTAL RETRACE

A A
/ \ / \
000 O4F 063
DISPLAY AREA
050 960 CHARACTER 09F 083
CAPACITY
0AQ SCREEN cEF 103
OF0 13F 153
140 18F 1A3
190 1DF 1F3
1E0 22F 243
CHAR 82 (HDSL)
16TH SCAN LINE
230 27F 2TH ROW (EVBL) 293
280 2CF § 2E3
50 OR 60 HZ STAR
200 31F [ VERTICAL BLANK 333
320 383
370 3D3
3co 423
410 473
END VERTICAL SYNC
460 AT LINE 13 (NVSGL) 4C3
ON 14TH ROW (EVSL.)
480
500
550
SAD
5FO
640
690
6E0 START VERTICAL
CHAR 82 (HSDYST_C
730 LINE 42 793
780 7E3
TICAL SYNC
700 (Nv(ss'..) 833
820 883
870

Figure 1-52. Model 911 VDT 960-Character Display Character

Address Counting Scheme
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ROW 1 04F 063
L 09F 083
3 OEF 103
4 13F 153
5 18F 1A3
6 1DF 1F3
7 22F 243
8 27F 293
9 2CF 2E3
10 31F 333
1 YA BLANKED
11 920 CHARACTER 36F AREA 383
CAPACITY
SCREEN
12 3BF 3D3
13 40F 423
14 45F 473
15 4AF 4C3
16 4FF 513
17 54F 563
18 S9F 583
19 5EF 603
F 65
20 63 CHAR 82 SHDSLg 3
24TH ROW (EVBL) 2> VBL.
21 68F LINE 9 6A3
VERT BLANKING END
22 6DF 50 OR 60 H 6F3 | FRAME 60 HZ
23 72F 743
2CHAR 25
24 77F 782 793
K99L
D D '(lNE !)
25 {780 7cr | ] 7E3
26 |7Do0 81F 833
60 HZ
27 |820 4 872 883
ERTI START D U 872 ]
VERTICAL SYNC
28 1870 CHAR 82 (HDSLg 8BF 8D3
NE VvSL
29 |sco 25TH ROW (EVSL) 90F 023
1 END SF 7
30 (o10 VERTICAL SYNG ° 973
4 3" Joso CHAR 82 ﬂ%SE:Lg NVSGLgap scs
RO B F At
w32 98B0 BLANKED AREA oF 3
50 HZz END FRAME 50 HZ
START
VERTICAL SYNC
LINE 3
- CHAR &2 l(_"l'ﬁgl'g vsL 32ND ROW
27TH ROW (EVSL) CHAR 99 (K99L.)
END
VERTICAL SYNC
CHAR 82 (HDSL. NVSGL
(A)136302 28TH Ro&/

Figure 1-53. Model 911 VDT 1920-Character Display Character
Address Counting Scheme
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Table i-10. Model 911

ROM INPUTS

VDT Character Decoder ROM Table

ROM OUTPUTS

H G F E D (o] B8 A
////// // /o‘”/ é\’/oeﬁ”/o"/e"’/(‘/l\/
- / / / / / / / / / N/ N/
177777777 17 777777
LSS / /S
< \ Q 2
S o v ‘ o 5 3 (3
/)5 /&) > /8 S/8/85/8/8/8/&/)¢
¢ /& ¥ /¢ ¥ ¥ /conFig- & F/e/ & S VAR VAR <
URATION
X o o] [v] [e] [o] (o] [0} 1 1 (] 1 o] (o] (o] [o] 0 + 128
X 1 1 [o] 0 [0} 1 1 (o] (o) 1 1 [¢] (¢] 0 o] 63 + 227
X 1 0 1 1 (4] 1 o} 0 1 [¢] [} 1 o] ] e} S0 + 218
X 1 [ 1 o 0 1 0 At 0 1 ¢} 1 o 1 o o | 82 + 210
X 1 [o] [o] 1 1 1 1 (¢] 1 [s] 1 (o] o] 1 0 79 + 207
X 1 o 0 1 0 1 o [} 1 o} 1 o] (o} o] 1 74 + 202

* ROM 1S PROGRAMMED TO BE INDEPENDENT OF UNUSED H INPUT,

(A)136304

Composite Sync (CSQ) indicates that either HSQ or VSQ is high. Composite Sync is not,
however, the logical OR of HSQ and VSQ. During vertical sync, Vertical Sync is serrated with
puises similar to Horizontal Sync to maintain horizontal synchronization during vertical synchro-
nization. The positive transition of Composite Sync is always enabled at character time 82.
During vertical sync the negative transition occurs at the next character 74 time. Normally (not
during vertical sync), the negative transition occurs at character time 90.
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Table 1-11. Model 911 VDT Row Decoder ROM Table

ROM INPUTS ROM QUTPUTS
/H/G/F/E/D/C/B/A /34/)3/32%1
Q
&
Qo’ o‘b Q,\ o“’ /\Q (5/ eov & REMARKS
¥/ /5 5 - A" S
CONFIG /g
v/ ¥ ol ¥ / GRATION « «
X X X X 1 1 1 1 o o 0 1 ROW12,3C0-3FF
50 HZ
1 X 0 1 1 0 0 1 [960 CHAR o o 1 0 ROW20 ,640—67F ,CHAR 99
948554-8
X X 0 1 o 1 0 ) 0 1 0 0 ROW16,500~53F
X X ) 1 1 1 1 0 o o 0 1 ROW24 ,780~7BF
50 HZ
1 0 1 0 1 0 0 0 ‘92%§HAR ) 0 1 0 ROW32 ,A00—-A3F ,CHAR 99
4 4-6
X X 1 ) o 0 0 1 |94855 0 1 ) 1 ROW27 ,840-87F
X X X X 1 1 1 1 60 HZ o o 0 1 ROW 12 ,3C0-3FF
960 CHAR
1 X 1 0 1 0 1 PN o o 1 ) ROW17,540—57F , CHAR 99
948554—4
X P'e X 1 o 0 0 1 0 1 ) 0 ROW14 ,440~47F
X X X 1 1 1 1 0 60 HZ o o ) 1 ROW24,780~7BF
1920 CHAR
1 1 ) 0 ) 1 0 PN o o 1 ) ROW27 ,880—8BF , CHAR 99
948554~ 2
X X X 1 1 1 1 1 0 1 ) 0 ROW25 ,7C0~7FF

HDSL WHICH IS NORMALLY CHARACTER TIME 82

NOTE: ROW DECODES ARE FOR THE CHARACTER COUNT AT TIME
F A LINE (CHARACTER TIME 99), THE DECODE ADDRESS

SINCE END IS AN EVENT THAT OCCURS AT THE END O
IS THE ONE WHICH WILL BE VALID AT K99L TIME .

(A)136307
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Table 1-12. Model 911 VDT Sync Decoder ROM Table

ROM INPUTS

ROM OUTPUTS

o] e o o v
/))& )y /8/) &
S/5/5 S/ /& /) & /conFic-
N "/ Y URATION

V
2] , ~
/) 8 &
<> S & S REMARKS
/
1 1 1 1 0 ) 1 1 0 ) 1 HDSL - LINE15
X 1 0 1 0 1 ) 50 HZ 1 1 0 LINE
960 CHAR 0 2
1 ) 1 ) 1 ) 0 PN 1 ) 0 HDSL * LINE4
©48554—9 !

1 0 1 1 1 X X X ) ) ) ) HDSL. . LINE?Y

1 1 ) 0 1 0 0 1 _s0 Hz 1 0 0 1 HDSL - LINE9

0 0 ) 1 1 0 1 o |[1920.GHART 4 ) 1 ) LINE 3

1 0 ) 0 1 o o |948554-7}| 4 1 ) 0 HDSL. - LINES

1 0 0 0 1 X X X 0 0 0 0 HDSL - LINE1
1 1 1 1 1 ) 0 1 1 0 0 1 HDSL - LINE15

60 HZ .

) ) 1 ) 1 0 1 ) 260 CHar 1 ) 1 0 LINES
1 1 0 1 0 1 o 0 |gastoa-s| ! 1 0 0 HDSL * LINE10
1 1 1 0 1 X X X 0 0 0 0 HDSL - LINE13

1 1 ) 0 1 0 0 1 1 ) ) 1 HDSL + LINE9

60 HZ

X 0 ) 0 1 0 1 o [1920 CHAR| 1 o 1 0 LINE 1

1 ) 0 1 ) 1 0 o |oass54-3] 1 1 ) 0 HDSL - LINE2

1 0 1 0 1 X X X 0 0 0 0 HDSL « LINES

(A)136308

NOTE: STANDARD TIME FOR HDSL IS CHARACTER TIME 82.

¢
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VIDEO

HORIZONTAL
BLANKING

HORIZONTAL
SYNC

VERTICAL
BLANKING

VERTICAL
SYNC

COMPOSITE
SYNC

COMPOSITE
BLANKING

COMPOSITE
VIDEO

(B)136309

ACTIVE DISPLAY
REGION

VPR /////////))

p7777777A Y7777 «
o VERTICAL RETRACE

I~ REGION (NOT DISPLAYED)

ENABLE END@ LOGIC 1=CHAR 80-99

o7

@CHAR 79 ~ ~ CHAR 99
HSBQ —'_L—‘s__l_—| l L l_l

ENABLE END@ LOGIC 1=CHAR 8390

@CHAR 82 YCHAR 90
i, n N I

ENABLED @ VBL

-

vsBaQ

ENABL.ED @ VSL

e X4 ﬂ
END @ NENDL

vsQ _1,5 l

@ECN:I\ABRLEBZ ENABLE @ CHAR 82

END @ NvsGL 7 l <5

kX4

CHAR 82

CHAR 90

END@
csa \}P’ CHAR 90[] fl U

ENABLE DISABLE
@ CHAR 82 @CHAR 74
(HDSL)

£¢

,_ﬂ_

CHAR 74

BLQ n I 7

viv _m]mr_ﬁ_l n N

5§ |

n—s— 4

Figure 1-54. Model 911 VDT Sync Timing Diagram
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SECTION II
MAINTENANCE

2.1 GENERAL

This section describes the maintenance philosophy for the Model 911 Video Display Terminal
and provides troubleshooting procedures to assist in fault isolation to the component level.
Component replacement procedures are given in the system depot maintenance manual for the
appropriate Model 990 series computer.

2.2 MAINTENANCE PHILOSOPHY

Depot maintenance for the Model 911 Video Display Terminal is based upon the use of a
diagnostic test executing in a hot mock-up system incorporating a Model 990 series computer, a
Model 990 Maintenance Unit, and a combination dual-trace oscilloscope/digital multimeter as
shown in figures 2-1 and 2-2.

The Model 911 Video Display Terminal is tested using the 911 VDT diagnostic and its error
messages to troubleshoot the terminal. Component-level fault isolation is accomplished by using
the diagnostic to establish scoping loops through the portion of the terminal under test and
checking the logic with the aid of the logic diagrams in Model 990 Computer Family Mainte-
nance Drawings.

The keyboard subassembly is tested by connecting the keyboard to an operable video display
unit and observing the code displayed by the row of LEDs on the rear of the video display unit
as each keyboard key is struck. Faults are recorded and thus isolated to the replaceable
component by checking the faulty circuit from the cable connector at the video display unit
back through the cable and through as much of the keyboard assembly’s circuitry as is necessary
to locate the fault.

The VDT controller and the power/logic board in the video display unit are tested by running
the diagnostic with the controller or video display unit installed in a hot mock-up system,
observing the error messages, and acting upon the indications given by the error messages.
Scoping loops are established by continuously repeating (looping) performance tests that give
error indications. The circuitry being exercised is then probed around the loop to isolate faulty
components or by executing diagnostic utility routines which exercise specific logic areas (e.g.,
CRU interface, cursor address register, memory read/write, etc.).

2.3 SPECIAL TEST EQUIPMENT
The special test equipment required to perform depot maintenance on the Model 911 Video
Display Terminal includes:

®  Model 990 Computer hot mock-up system

® 911 VDT diagnostic, part number 2250101-1006 — Fully linked object for 990/10 —
Fully linked object for front panel.

Diagnostic medium (card, diskette, cassette) must be specified. Part number does not reflect
medium.

2-1 Digital Systems Division
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3.1 HOT MOCK-UP SYSTEM. Operating instructions for the hot mock-up system are pro-
vided in the system depot maintenance manual for the appropriate Model 990 series computer.

-
J
-

NOTE

Refer the the manufacturer-supplied user manuals for oscilloscope/
digital muliimeter operating procedures.

2.3.2 DIAGNQOSTIC. The 911 VDT diagnostic executes under control of the VERBPAC to test
and facilitate fault diagnosis within a Model 911 Video Display Terminal consisting of a
keyboard, a VDT controller, a video display unit and interconnecting cables. If a VDT controller
pwb contains logic for two controllers, the board responds to two CRU base addresses. The
diagnostic must be executed for each controller using the appropriate CRU base address for each
execution.

An error counter records detected failures. Accumulated errors are printed upon conclusion of
each routine. When loop routines (L1, L2, L3, etc.) are executed, the accumulated count is
printed after each pass through a test part. If error messages are suppressed, error counts may be
observed by aborting the current test (depress “@” on the keyboard of the interactive device)
and using the Print Error Count (PE) verb.

2.3.2.1 Loading the Diagnostic. Following are procedures for loading the 911 VDT diagnostic
into a hot mock-up system from a Model 733 ASR Data Terminal.

1. Apply power to hot mock-up system.

2. Insert cassette containing 911 VDT diagnostic (part number 2250101-1006) into
Model 733 ASR Data Terminal cassette transport. Set 733 POWER switch to ON.

3. Set 733 CONT START/STOP switch to STOP.

4. Press 733 REWIND switch for appropriate cassette transport.

5. Set 733 KEYBOARD, PLAYBACK and PRINTER switches to LINE.
6. Set 733 OFF LINE/ON LINE switch to ON LINE.

7. Press 733 LOAD/FF and wait for READY indicator.

8. Set programmer panel Key switch to UNLGOCK.

9.  Press programmer panel LOAD switch.

2.3.2.2 Using the Diagnostic. There are two versions of the performance demonstration test:
one is for the Japanese model; the other is for the United States and European models. Consult
the operating instructions for procedures involving operator interaction during diagnostic testing.
Detailed information about the scope of each test is provided in the program description.

United States and European
Program description — 911 VDT diagnostic part number 2250101-9901
Operating instructions — 911 VDT diagnostic part number 2250101-9920
Japanese Katakana
Program description — 911 VDT diagnostic part number 2250253-9901
Operating instructions — 911 VDT diagnostic part number 2250253-9920

2-4 Digital Systems Division
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2.3.2.3 Special Verbs. Two special verbs can be used with the 911 VDT diagnostic to make the
diagnostic more versatile and to allow more specific fault isolation. Those verbs are CU (Cursor
Move) and CD (Modify VDT Memory/Scope Loop Verb).

Cursor Move Verb. The Cursor Move verb permits the operator to move the cursor from any
memory location to any other memory location (displayed or not displayed). Initially, the verb
performs the following:

1. Resets Self-Test and clears Keyboard Interrupt Enable

2. Enables video and nonblinking cursor.

Cursor commands are used with the Cursor Move verb to specify the function. The cursor
commands are as follows:

® U — Up one position

® D — Down one position

® L — Left one position

e R — Right one position

® C — To column zero

® Z — To row zero

® A — Direct cursor address

® [ — [terate direct cursor address

The Cursor Move verb is entered from the keyboard of the hot mock-up system’s Model 733

ASR Data Terminal by typing —CU—x, where x is any of the cursor commands except A and I,
in response to the diagnostic message, VERB?. The cursor commands, A and I, are entered as
follows:

1. Wait for message, VERB?.

2. Enter —A or —I.

3. Wait for message —nnnn (hexadecimal value of current cursor location).

4. Enter —mmmm (hexadecimal value of desired cursor location).
Following are examples of printed lines following entry of the Cursor Move verb:

e VERB? -CU -U

] VERB?. —CU —A —0377 —0000

Entering @ terminates the Cursor Move verb.

2-5 Digital Systems Division
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All cursor commands except A and I affect only the cursor position and provide no additional
information.  Cursor commands, A and I, cause the current cursor address to be read and

displayed and allow the operator to cnpmfv any memory location (displaved or not displayed) as

............

the new cursor location. Cursor command, A, permlts a new entry after each cursor move
operation. The cursor command, I, continuously writes the operator-selected cursor address into
the controller register.

Modify VDT Memory/Scope Loop Verb (CD). The Medify VDT Memory/Scope Loop Verb (CD
verb) assists the operator in the isclation of a system or unit fault. The CD verb allows the
operator to modify the data at the current cursor address which may point to any address
(displayed or not displayed) in VDT memory. The CD verb can also activate useful routines for

scoping. The CD verb has five commands, as follows:
® S — Read or read and modify memory character at current cursor address.

e R — Read or read and modify memory character at current cursor address and move
cursor right one position.

® F — Free form input mode.

® SI — Modify and read data at cursor address.

® C — Exercise CRU interface.

® D — Write pattern to screen (Japanese Katakana model only).

The command S allows the operator to read memory data at the current cursor address and to
write new data at that location without changing the cursor address. The data in the read data
register following this operation is the result of a CRU data transfer, not an actual memory read
operation. Figure 2-3 illustrates the entry of the five CD verb commands.

The command R. reads the memory contents at the current cursor address and allows the
operator to modify the memory contents at that location. The command then increments the
cursor address and reads again.

The command. F permits free-form input to the screen from the terminal’s keyboard. The
command is initiated from the hot mock-up system’s 733.

The command SL reads refresh memory at the current cursor address and allows the operator
to mOUIfy memory at that location \memuxy wl‘u&) Foll 0w1ng acceptance or modification of the
data byte, the program continuously cycles performing a write followed by an increment and
decrement of the cursor address to cause memory read operations. This loop permits scoping of

A s Aasmr  wxreita AlmAra tinn Ffallawad hy A moamaru raade ncina r\v\nrqf’r\r-on]ar\fnr] Aqfﬂ
a 1uelinvly W.lll.\.« UpLlduivil 1viivyYyvu vy LYWU  ruivianuvL y reaas uoliig an v TULToviIvVLvG

pattern.

The command C exercises the CRU address bits (and word select circuitry) in a tight loop for
scoping.
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The command D, available only on the Japanese Katakana model, allows the operator to specify
a two-character sequence that is written to the entire screen. This pattern could then be used to
check display parameters such as geometry, size, and forms.

The CD verb is terminated by entry of @.

When using the CD verb, the display screen initially contains the data written by the most
recently completed test. If a particular pattern is desired, it can be quickly initialized using the
CD—F command or by executing test E4 of the diagnostic (character test).

DISPLAY MEMORY MODIFY — CURSOR STATIONARY
DATA READ

VERB -CD —S CHAR, 99 — Wz‘g, CHAR ® 43 —

DATA WRITTEN

DISPLAY MEMORY MODIFY — CURSOR MOVES RIGHT ONE COLUMN
DATA READ
VERB -CcD —R CHAR, 43 — FO CHAR ® 99 = FO CHAR ,* 99 —~

DATA WRITTEN

DISPLAY MEMORY MODIFY — SCOPE LOOP
DATA WRITTEN CONTINUOUSLY
VERB —CD —SL CHAR., 99 — FF

‘DATA READ
INITIATE KEYBOARD INPUT — FREE FORMAT
VERB —CD -F
INITIATE CRU INTERFACE SCOPE LOOP

VERB -CD -C
WRITE PATTERN TO SCREEN

VERB —CD —D CHAR. 3272

i 2ND CHAR (72)16 = R (LOWER CASE)
1ST CHAR (32’)16 =3

(A)136312 A

Figure 2-3. CD Verb Entry
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2.4 GENERAL MAINTENANCE PROCEDURES

Maintenance procedures consist of a preliminary checkout of the suspect unit to determine if
any problems exist which might be visually detected and fault isolation procedures to locate
faulty circuit components. The following paragraphs describe those procedures as they apply
generally to the components of the Model 911 Video Display Terminal. More detailed procedures
for specific components are included with the discussions of maintenance procedures for the

e m A A

4o
CUILHLPULITLILD.

2.4.1 PWB PRELIMINARY CHECKOUT. Upon receipt of a suspect pwb from the field main-
tenance facility, visually inspect the board for the following:

®  Broken board

®  Loose or missing components

®  Damaged (broken) components, wires, etc.

e  Broken or missing heat sinks

®  Broken, missing, or disconnected jumper wires

®  Breaks in etched circuiiry
o  Foreign materials lodged between package pins that may be causing short circuits.

If a thorough visual inspection indicates no problems, proceed with the fault isolation procedures
for the pwb.

2.4.2 GENERAL FAULT ISOLATION PROCEDURES. Each component of the Model 911
Video Display Terminal is tested individually by incorporating the suspect component into the
hot mock-up system shown in figure 2-1 or 2-2. All components of the system, except the unit
to be tested, should be verified to be operable. The 911 VDT diagnostic is loaded and executed in
accordance with the instructions in the Model 990 Computer Diagnostics Handbook, part number
945400-9701. The diagnostic is used, with the special verbs available, to establish scoping loops
for the unit under test.

2.4.2.1 Scoping Loops. A scoping loop is a short repetitive software program which establishes
and maintains a set of conditions in the circuitry under observation so that an error of normally
brief duration can be observed and isolated. Once an error message has been printed, determine
which test was being performed from the printout of the 733 or the CRT screen. Failure of
diagnostic test part E1, E2, or E3 may be looped by activating the L1, L2, or L3 verb, respectively.

2.5 KEYBOARD MAINTENANCE PROCEDURES

Keyboard maintenance procedures consist of a prcliminary checkout to determine if any
problems exist which might be visually detected, and fault isolation procedures to locate faulty
circuit components. The following paragraphs describe those procedures.

Anngioh £ amnlicndon aaer ~

nrA A

2.5.1 KEYBOARD PRELIMINARY CHECKOUT. Upon receipt of a suspect keyboard from the
field maintenance facility, visually inspect the assembly for any indications of damage from
dropping or mishandling. Note any indications for future reference. Perform the following
procedure to check out the keyboard prior to troubleshooting.

1. Turn keyboard assembly upside down and remove four screws.

2. Grasp keyboard assembly at both ends to keep cover top and bottom from separating
and turn assembly upright.
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3. Lift off top half of case to expose keyboard logic.
NOTE

With the top of the keyboard housing removed, the front of the
pwb can be raised and rotated back over the cable entry point for
access to the bottom side of the pwb.

4.  Visually inspect the pwb for the following:
®  Broken board
® Loose edge connector
®  Loose or missing components
®  Damaged (broken) components, wires, etc.
®  Breaksin etched circuitry

®  Foreign materials lodged between component pins that may cause short circuits.

2.5.2 KEYBOARD FAULT ISOLATION PROCEDURES. With the keyboard assembly opened,
connect the keyboard into the hot mock-up system (see figure 2-1) as the only component in the
system whose operation is doubtful. Load the 911 VDT diagnostic as directed in paragraph 2.3.1.1
and initiate the keyboard portion of part E4 of the diagnostic.

The following discussion applies to the United States keyboard. European keyboards differ only in
character assignments within the matrix chart, (figure 24). Japanese Katakana and European
matrix charts are shown in the appendixes.

One distinctive keyboard failure is the generation of two different characters with one depression
of a data key. When this situation exists, there are usually nine keys that may exhibit this behavior.
The cause for this is usually a solder bridge, usually at one of the scanned matrix diodes. Tracing a
solder bridge requires a chart of the scanned matrix and the 911 keyboard logic diagram.

Depress one of the affected keys and note the character(s) generated. These two characters should
point to two distinct columns of the matrix chart. Depressing another affected key should give two
more characters appearing in the same two columns; one character in each. The key depressed each
time is one of the characters, and one column in the matrix will contain all the same characters
that the depressed key represents. An example of this: depressing the ‘N’ key produces the
characters ‘N’ and ‘J°. Then the column that the legend ‘N’ appears in (see figure 2-4) represents all
the affected keys. On the chart, the legend ‘G’ is in the same column with ‘N’, so depressing it gives
‘G’ and “V’. Depress those keys that produce the characters appearing in the other column. One key
should provide a double character and the rest single, correct characters. This key should be noted
and, using sheet 2 of the logic diagram, locate the diode’s associated number. Go to this diode on
pwb and look carefully for solder bridge. If, after eliminating a solder bridge, the problem still
exists, then there might have been two diodes, each bridged, affecting the same keys. If there are
more than nine keys generating double characters, multiples of nine keys will be affected, meaning
at least two bridges, functioning independently. Track down columns affected and treat each set
independently. If the diodes are clean, and problem still exists, check etch patterns for bridges. (The
bridge does not necessarily occur at a diode.)

Table 2-1 lists fault isolation procedures for the keyboard.
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Figure 2-4. United States Model 911 VDT Keyboard Matrix Chart
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Table 2-1. Model 911 VDT Fault Isolation Procedures Keyboard

Symptom

One keystroke, two or more
identical characters generated,
one specific key

One keystroke, two different
characters generated, occurs
with nine keys or multiples
of nine keys

On power-up, keyboard in
repeat mode with some
random character

Dead data key, exclusive of
shift, control, UCL, and
repeat keys

Tab/skip key generates two
different characters with one
keystroke

Probable Cause

Debounce capacitor of encoder
either missing or wrong value

Excessive keyswitch bounce
greater than 5 msec

Solder bridge on scan lines or
multiple solder bridges on
scan lines, of pwb

Main 26-pin connector not fully
seated on mating connector

Solder bridge across repeat key
contacts

Repeat key contacts damaged
when keycap installed, and
they are shorting

Diode assigned to this key
either in pwb backwards,
missing or bad

Contacts may be spread too far,
contacts may be missing, con-
tacts damaged when keycap
installed

Solder bridge across key terminal
Flow solder missed contacts
Dummy key under double wide

keycap has contacts installed

Solder bridge on scan lines or
multiple solder bridges on
scan lines, of pwb

Possible Solution

Check C2 for presence, value,
tolerance, or solder bridge.

Replace contacts of keyswitch.

Strike keys with those legends
which correspond to the second
characters generated and see
which key(s) also generate dual
characters. Solder bridge(s)
along scan lines, usually on
diodes associated with these
keys.

Disassemble keyboard, check
mating of 26-pin connector.

Check for solder bridge.

Remove keycap, check contact
functionality.

Check diode for presence, check
forward/backward resistance
with VITVM.

Remove keycap, inspect and
check for functionality.

Inspect pwb for solder bridge.
Inspect pwb for missing solder.

Desolder contacts, pull out
with needle-nose pliers.

Strike keys with those legends
which correspond to the sec-
ond characters generated and
see which key(s) also generate
dual characters. Solder bridge(s)
along scan lines, usually on
diodes associated with these
keys.

Digital Systems Division
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Table 2-1. Model 911 VDT Fault Isolation Procedures Keyboard (Continued)

Codes out of keyboard mostly Main 26-pin connector not fully Disassemble keyboard,

wrong, seems like one bit of seated on mating connector check mating of 26-pin
8-bit data locked to one comnnector.
polarity
Bad encoder bit driver Replace encoder.
No key response on all data Keyboard power interrupted Disassemble keyboard,
keys check mating of 26-pin
connector.
Keyboard strobe bad, Check KBSIN— for
KBSIN-— functionality.
Encoder scanning oscillator Check R1 and C1 for
malfunctioning presence, values, or
solder bridges.
Bad encoder Replace encoder.

2.5.3 KEYBOARD OPERATIONAL CHECKOUT. After troubleshooting the keyboard and
repairing all detected faults, initiate part E4 of the diagnostic and ensure that the keyboard
works properly in the hot mock-up system. If the keyboard malfunctions, repeat the procedure
in paragraph 2.5.2. If the keyboard performs satisfactorily, reassemble the keyboard assembly as
follows:

1. Lay the cover upside down on the work surface.

2. Align the two holes on the keyboard pwb over the mounting studs on the inside of the
cover.

3. Ensure that the cable is tightly connected.

4. Place assembly base over keyboard and cover and replace the four screws that hold the
case halves together.

With the keyboard assembly reassembled, initiate part E4 of the diagnostic and ensure that the
keyboard works properly in the hot mock-up system. If the keyboard malfunctions, repeat the
procedures in paragraph 2.5.2 and the first part of this paragraph.

2.6 POWER/LOGIC PWB MAINTENANCE PROCEDURES

Maintenance procedures for the power/logic board consist of a preliminary checkout to deter-
mine if any problems exist which might be visually detected, and fault isolation procedures to
locate faulty circuit components.

2-12 Digital Systems Division
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2.6.1 POWER/LOGIC PWB PRELIMINARY CHECKOUT. Upon receipt of a suspect power/
logic pwb from the field maintenance facility, visually inspect the board for the problems listed
in paragraph 2.4.1. If a thorough visual inspection indicates no problems, proceed with the fault

isolation procedure for the pwb.

2.6.2 POWER/LOGIC PWB FAULT ISOLATION PROCEDURES. Table 2-2 lists procedures for
troubleshooting the power/logic pwb with a hot mock-up system. Table 2-3 lists procedures to
isolate faults indicated by abnormal conditions detected by table 2-2 procedures.

2.7 VDT CONTROLLER MAINTENANCE PROCEDURES

Maintenance procedures for the VDT controller consist of a preliminary checkout to determine if
any problems exist which might be visually detected, and fault isolation procedures to locate

faulty circuit components.

Table 2-2. Power/Logic PWB Troubleshooting Procedure

Step Procedure Normal Indication

1 Install power/logic pwb into
hot mock-up system.

2 Apply power to hot mock-up Blank CRT screen.
system.
Sync(s) LED on rear
of display unit lighted.
3 Turn brightness control Dark margin surrounding
clockwise to display raster. raster (may not be visible

on all sides of raster) of
horizontal lines which
appear fixed in position.
Bright, angular vertical
retrace.

4 Load and execute diagnostic. Diagnostic runs with no
error indications.

If Abnormal

Perform step 1, table 2-3.

Perform step 2, table 2-3.

Perform step 3, table 2-3.

Perform steps 4 through 9,
table 2-3.

2-13
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Step

2a

Symptom

CRT screen not blank
when power first applied

Sync LED not lighted
with power applied

Unstable or no raster

No beep during part 1
of diagnostic

Failure of any portion
of parts 1 through 3 of
diagnostic

Terminal Ready
failure

Table 2-3. Power/Logic PWB Fault Isolation Procedures

Probable Cause

Spurious oscillations
in video circuitry
(figure 1-22)

Horizontal sync
generator
(figure 1-22)

Interface cable
connector P2
disconnected

Horizontal or ver-
tical sync circuits

(figure 1-22)

Audio logic
(figure 1-22)

Video circuitry
(figure 1-22)

Driver Ull

Troubleshooting
Procedure

Check circuitry from
J3-4 back to source
of signal.

Check circuit back
from high side of
CR16.

Ensure that cable is
properly connected.

Check circuit back
from J3-2 and J3-6.

Loop on part 1 (L1)
and scope circuit.

Execute part 4 and
scope circuit.

Execute part 4
and scope circuit.

Normal
Indication

No video detected

Logic 0 @ U6-12

Cable properly
connected

0.25-second tone

Proper video and
audio responses
to diagnostic

Proper response
to diagnostic

If Abnormal

Replace component
producing output.

Trace circuit back until
horizontal sync pulse is
found. Remove and re-
place faulty component(s).

Secure cable.

Trace circuit back from
J3-2 and J3-6 to U7-7.

Trace back from speaker
until audio signal is found.
Remove and replace faulty
component(s).

Trace circuit and replace
faulty component(s).

Trace circuit back from
J2-6. Remove and replace
faulty component(s)
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Table 2-3. Power/Logic PWB Fault Isolation Procedures (Continued)

Troubleshooting
Step Symptom Probable Cause Procedure
7 Improper picture Video circuitry Execute part 4
displayed (figure 1-22) and scope circuit.
8 Keyboard failure UART failure Exercise and trace
(figure 1-22) circuit for lowercase
g and for F7,
9 Repeat test failure Repeat circuit Exercise and trace
(figure 1-22) circuit.

Normal
Indication

Proper display
of symbols

Proper codes dis-

played on LEDs
g=676
F7 = 9816

Characters
repeated at
10 £2 hertz

If Abnormal

Trace circuit back from
J3-4 to0 J2-2. Remove and
replace faulty compo-
nent(s).

Strike key giving incorrect

response. Trace forward
from U14 inputs.

Trace circuit forward
from J1-10 until repeat
indication is lost. Remove
and replace faulty com-
ponent(s).

10L6 VTP SP6
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2.7.1 VDT CONTROLLER PRELIMINARY CHECKOUT. Upon receipt of a suspect VDT
controller from the field maintenance facility, visually inspect the controller for the problems
listed in paragraph 2.4.1. Figure 2-5 shows the maximum configuration for a VDT controller with
two controllers. Table 2-4 lists additional items that should also be checked. If a thorough visual
inspection indicates no problems, proceed with fault isolation procedures.

2.7.2 VDT CONTROLLER FAULT ISOLATI:-‘ PROCEDIURES, Table 2-5 lists procedures for
troubleshooting the VDT controller with a hot mock-up system. Tables 2-6 through 2-14 list
fault isolation procedures for various types of problems.

2.8 CRT MONITOR MAINTENANCE PROCEDURES
Maintenance procedures for the CRT monitor consist of a preliminary checkout to determine if
any problems exist that might be visually detected, and fault isolation procedures to locate faulty

circuit components.

2.8.1 CRT MONITOR PRELIMINARY CHECKOUT. Upon receipt of a suspect CRT monitor
from the field maintenance facility, visually inspect the CRT for signs of damage, and for flaws
caused by deterioration. Visually inspect the PWB for problems listed in paragraph 2.4.1. If a
thorough visual inspection indicates no problems exist, proceed with the fault isolation procedure
for the monitor.

2.8.2 CRT MOCNITOR FAULT ISCLATION PROCEDURES. Table 2-15 lists fauli isolation
procedures for the CRT monitor in a hot mock-up system. Figures 2-10 through 2-12 are CRT
monitor schematic diagrams.

2-16 Digital Systems Division
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Table 24. VDT Controller Standard Configurations

CONTROLLER TIMER ROMS GRAPHIC ROM
ASSEMBLY PN948554 NETWORK LOCATIONS REQUIREMENT FOR REQUIRED DESCRIPTION
A=USA AND SINGLE CONTROLLER MEMORY D/S_ DUAL/
EUROPEAN LINE HARDWARE JUMPE RS NE TWORKS SNG
PN 946076 | CHARACTER ROW SYNC COUNTER LINE 8 LINE 9 |GRAPHICS | CURSOR | U22 PIN 10 TO 16 F/H 1920/
B=JAPAN IDECODER ROM [DECODER ROM |DECODER ROM| DEVICE |PN972923-1PN972923-2] OPTION | ADDRESS | U33 PIN 7 TO 16 6
PN 2263490 DASH NO. DASH NO. DASH NO. TYPE JUMPER | JUMPER U32 PIN 4 TO 16 50/60 HZ
DASH NO ($) @us1 ®us2 ®uaz @uat PLUG P9 | PLUGS U30 PIN 9 TO 8 G GRAPPHICS
U117 THRU U132
A1 -1 -2 -3 SN74162N NONE P6,P8,P10 NONE U137 THRU U152 D,F,60
A-2 -1 ~2 -3 SN74162N NONE P8 ,P10 YES U137 THRU U152 S ,F,60
EVEN NUMBERED
NETWORKS Uf18
A-3, B~1 -1 -4 -5 SN94163N NONE PS,P7,P11 NONE THRU U132:U138 D,H,60
THRU U1&2
EVEN NUMBERED
A-4, B-2 =1 -4 -5 SN74163N NONE P7.,P11 YES E:E;LV;W?:;ES utas S,H,60
U117 THRU U132
A-5, B-3 -1 -2 -3 SN74162N| U94 u24 uss,u23 YES P6,PB,P10 NONE U137 THRU U152 D,F,60,G
A-6, B~4 -1 -2 -3 SN74162N] U94 uss YES P8,P10 YES U137 THRU U152 S,F,60,G
U117 THRU U132
A-7 -1 -6 -7 SN74162N NONE P6,P8,P10 NONE U137 THRU U152 D,F, 50
A-8 -1 -6 -7 SN74162N NONE P8 ,P10 YES U137 THRU U152 S ,F,50
EVEN NUMBERED
A-X09% NETWORKS U118
8-% -1 -8 -9 SN74163N NONE PS,P7,P11 NONE THRU U132,U138]| D,H,50
THRU U152
A-X10% EVEN NUMBERED
B-€ -1 -8 ) SN74163N NONE P7,P11 YES NETWORKS U138 S ,H,50
THRU U152
A-X11% U117 THRU U132
P -1 -6 -7 SN74162N] U94,uU24 uss,u2s YES P6,P8,P10 NONE U138 THRU U152 D,F .50.6
A-X12% -1 -6 -7 SN74162N| U94 uss YES P8 ,P10 YES U137 THRU U152 s ,F.50,G
B-8

(8) 136316B

*IN PART NUMBER A-X09, =X1 Od ~X11 AND =X12, THE X INDICATES THE EUROPEAN COUNTRY

AND SPECIFIES THE CHARACTEH SET.
X COUNTRY

00 RANCE

01 | GREAT BRITAIN

02 | GERMANY

03 | NORWAY /DENMARK

04 | SWEDEN/FINLAND

10L6-VTPS6
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Step

3

Table 2-5. VDT Controller Troubleshooting Procedure

Procedure

Install VDT controller into
hot mock-up system.

Apply power to hot mock-up

system.

Load and execute diagnostic.

Normal Indication

Blank CRT screen

Test LED off

Sync(s) LED on rear of
display unit lighted.

Dark margin around
raster of horizontal lines
which appear fixed in
position. Bright, angular
retrace. Dark margin
may not appear surround
raster.

Clock oscillator frequency
=11.004 MHz.

No error messages

If Abnormal

Perform step 1, table 2-6.

Perform step 2, table 2-6.
Perform step 3, table 2-6.

Perform step 4, table 2-6.

Perform step 5, table 2-6.

Proceed to tables 2-7
through 2-14.

2-19
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Step

Symptem

CRT screen not blank

Test LED on

Sync LED not
lighted

Unstable or missing
raster

Basic clock signal
(CLK) faulty

Table 2-6. VDT Controller Preliminary Fault Isolation Procedures

Probable Cause

Video output logic
(figure 1-44)

Built-in test and
master clear logic
(figure 1-35)

Video output logic
(figure 1-44)

Timing logic
(figure 149, 1-50)

Oscillator

Troubleshooting Procedure

Scope circuit.

Scope circuit.

Scope circuit.

Scope circuit.

Scope circuit.

Normal Indication

Logic 1 at U83-12

CLK =909 nsec

If Abnormal

Trace back from J4-2 (J5-2
for 2nd controller) until
fault is found. Replace
faulty component(s).

Trace back from U83-12
until fault located. Replace
faulty component(s).

Trace back from J4-2 (J5-2
for 2nd controller) until
fault is found. Replace
faulty component(s).

Trace back from J4-2 (J5-2
for 2nd controller) until
fault is found. Replace
faulty component(s).

Trace back from U40-8.
Replace faulty compc-
nent(s).

10L6-¥CPST6
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Step

Symptom

Diagnostic does not
execute

Diagnostic does not
load, test LED
lighted

Diagnostic does not
load

Diagnostic does not
load, CRU lines not
shorted to each
other

Table 2-7. Fault Isolation Procedures When Unable to Load Diagnostic

Probable Cause

Constant keyboard
interrupt

Master clear not
functioning or
always active

CRU interface signal
shorted to another
signal or to ground

CRU interface signal(s)
shorted to ground

Troubleshooting Procedure

Scope circuit.

Scope circuit.

Master clear system
(cycle chassis power
off and back on)

Same as for step 3

Normal Indication

Logic 1 at P2-66
(P1-66 for 2nd
controller).

Logic 1 at P2-66

(P1-66 for 2nd
controller).
CRUBIT12=0
CRUBIT13=0
CRUBIT14 =0
CRUBIT 15=0

CRUBITOUT =0
STORECLOCK- =1

MODSELA- =1
MODSELB— =1
CRUBITINT =1
NKBINT =1

Same as for step 3.

If Abnormal

Trace back until fault is
located. Replace faulty
component(s).

Trace back until fault is
located. Replace faulty
component(s).

Remove CPU or CPU
buffer. Ground each
input. Check effect of
grounded input on other
input. Check continuity
to locate short circuit
path. Repair.

Remove VDT controller.

Check CRUBIT, 12-15,
and CRUBITOUT for
ground.

10L6-¥TPSY6
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Step

Symptom

Raster stable, screen

blank, timing errors,

previous word select

error, keyboard self-

test failure, test LED
not lighted

Table 2-8. Fault Isolation Procedures for Apparent CRU Interface Problems

Probable Cause Troubleshooting Procedure Normal Indication

CRU base for diag- Reinitialize. CRU base correct
nostic not properly

initialized, CRU bit

decoder, multiplexer

Exercise interface See figure 2-6.

with CD-C verb.

~ Input buffers or
byte selector
(figure 1-36)

If Abnormal
Execute 1T verb, enter

correct CRU base and
interrupt level.

See figure 2-6.

10L6-VTIPS6
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(PATTERN
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Figure 2-6. CRU Interface Waveforms During
Exercise by the CD-C Verb
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Step

Symptom

Screen blank, raster
unstable, previous
word select error,
keyboard self-test
failure, sync(s)
LED not lighted

Sync (S) LED not
lighted

H-Sync error only
for part 1. Video
bar on screen, but
raster unstable

Sync error may
cause keyboard self-

test to fail; will prob-

ably cause manual
keyboard to input
to fail

Table 2-9. Fault Isolation Procedures for Apparent Timer Problems

Probable Cause

Defective clock

Constant system
reset

Additional symp-
toms needed

Horizontal blanking
flip-flop or steering
circuit

Horizontal sync
flip-flop or
steering logic

Composite sync
flip-flop or
steering logic

Troubleshooting Procedure

Scope circuit.

‘Scope circuit.

Execute part 1

(E1).

Scope circuit.

Scope circuit.

Scope circuit.

Normal Indication
Clock period =90.2
nanoseconds at

U40-8.

NRL2=1 at U98-13

HSBQ =63.5 usec
period.

HSQ =63.5 usec
period

See figure 2-7.

If Abnormal

Trace circuit back from
U40-8. Replace faulty
component(s).

Trace circuit back from
U98-13 until source of
error is found. Replace
faulty component(s).

Trace circuit back from
U504 until fault is
found. Replace faulty
component(s).

Trace circuit back from
U50-5 until fault is found

Replace faulty component(s).

Sync on VSBQ at U50-13.
Trace circuit back from
U50-12. Replace faulty
component(s).
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5 czHQ TWO HERTZ CLOCK
5.4 ENDI. ,NENDL
DETERMINE END.OF FRAME)
7 HBSI. ENABLE HORIZONTAL BLANKING (QCCURS EVERY LINE}
7 HDENDL NHDENDL
7 HDEQSL
7 HDSI. ENABLE HORIZONTAL DRIVE/SYNC
7 HSBOQ HORIZONTAL BLANKING INTERVAL (EVERY LINE)
7 HSQ HORIZONTAL SYNC INTERVAL (EVERY LINE)
6 KADC-11
L] KCHO-2
7 KO9L ,NKogL
4 LcoL.
4 LINE (A ,B.C,D)Q
8 NKLC. LOADS CHARACTER ADDRESS LATCH (KLQO-KLQ7)
7 NKLL. CLEARS CHARACTER ADDRESS LATCH (KLQO-KLQ7)
6 NRSCSL.
5 VvBL ENABLE VERTICAL BLANKING
7 vSBC VERTICAL BLANKING INTERVAL (EVERY FRAME)
5 vsQ VERTICAL SYNC INTERVAL (EVERY FRAME)
7 KLQ@-7)
THE LAST LINE OF EVERY ROW (AT H5Q TIME},
(C)136321 A

Figure 2-7. Timer Signal Relationships
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Table 2-10. Fault Isolation Procedures for Apparent Memory Failure

If Abnormal

Proceed as in example.

Step Symptom Probable Cause Troubleshooting Procedure Normal Indication
1 Fails part 1 measure- Perform parts 2 and 3 to
ment of video Full, obtain more information.
Blank, or H-Sync
pattern
2 Fails part 2; passes Defective memory Use CU verb to move See example.
part 3. Program network(s). Read cursor to failing loca-
unable to write a data multiplexer. tion(s). Use CD-S to
particular pattern Read data latches verify failure mode.
at location(s) with- memory control Use CD-SL to estab-
in a bank of networks logic lish scoping loop.
Example:
1. Part 1 (El) failed. Video values not O (suggests memory picking up bits).
2. Part 2 (E2) failed. EXPECTED DATA ACTUAL DATA ACTUAL ADDRESS EXPECTED ADDRESS
30 32 17F 17F
: 75 77 27F 27F
(suggests picking up bit at lower memory addresses)
3. Part 3 (E3) passed. Memory errors probably not caused by cursor address malfunctions.
4. Select verb CU-A. Set address to 17F¢.
5. Select verb CD-S. Set data to 30;¢ (ASCII 0).
6.  Use CD-SL verb to establish scoping loop as symptoms indicate and data set to 30,5 (ASCII 0).
7.  If data read (3016j and display is character O at cursor location, membry/CPU input register (figure 1-24) is probable cause. Sync on CURDQ
(U100-19) (U6-15 for 2nd controller). Check M1D1Q at U87-14 (U14-14 for 2nd controller).
8. If data read (3056) and display is 2 at cursor location, check memory output MDO1Q at U106-5 (U36-5 for 2nd controller). Data read

by program is data written to memory. Data on screen at current cursor location is data read from suspect location. MID, 0-7, Q contains

write data until cursor is moved, at which time it contains read data.

10L6-¥ChSY6
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Table 2-11. Fault Isolation Procedure for Apparent Alarm Problems

Step - Symptom Probable Cause Troubleshooting Procedure Normal Indication
1 Alarm duration out Defective alarm Execute part 4 See figure 2-8.
of tolerance logic (figure 1-48) (E4) alarm test. 28 - .32 sec at 50 Hz

.23 - .27 sec at 60 Hz.

Built-in test Loop on part | BBTSL follows AQ.
logic (figure 1-33) (LD).

If Abnormal

Trace circuit back from
U79-6 (U37-6 for 2nd
controller). Replace
faulty component(s).

Sync on AQ at U79-6
(U37-6 for 2nd control-
ler). Trace forward from
U80-9 (U189 for 2nd
controller). Replace
faulty component(s).

K
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UOJSIAL

C30HZQ (U58—11 ,LOGIC SHEET 6)

(EACH INTERVAL IS ,025 @50 HZ OR
.033 SECONDS AT 60 HZ)

ALAQ (U68—-6 ,LOGIC SHEET 6)
ALAQ % (U68—8 ,LOGIC SHEET 6)

NRSAL (U69—1 ,LOGIC SHEET 17)
NRSAL 3 (U69—13 ,LOGIC SHEET 18)

NAQ (U79—7 ,LOGIC SHEET 17)
NAQ % (U37—7,LOGIC SHEET 18)

NCR14P (U99—7,LOGIC SHEET 17)
NCR1 4P % (U28-9 ,LOGIC SHEET 18)

{A)136322

l o | + | 2 1 3 | 4 | s 6 | 7 |
l l” N
) ]
] ]
1 1
ALARM COUNTER=8 ' !
i |
| 1
ALARM LATCH RESET : [
Il
| |
| 1
~ ~ i ]
] N P g
/ ;2’/:’/:2'/] \ ALARM LATCH
\ , BEEP ENABLE STROBE
I 4
NN/ W
DETAIL B

DETAIL A
C30HZQ
NCR14(P) 1 >
NAQ (3¢) ALAQ(3%)
NRSAL (3¢)
DETAIL A
NAQ (%)

Figure 2-8. Alarm Signal Timing Diagram

DETAIL B
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Step

Symptom

Keyboard self-
test failure of
part 1 (E1)

Correct H-Sync
keyboard
or parity error

Part 1 (E1) passes;
keyboard test in
part 4 (E4) does
not detect key-
board code

Part 1 (E1) passes.
Part 4 (E4) fails
interrupt test.
Data entered
correctly

Constant keyboard
interrupt

Probable Cause

H-Sync error.

13

UART, keyboard
logic (figure 1-35),
Built-in test logic
(figure 1-34)

Keyboard data re-
ceiver, or built-in
test logic (figure
1-34)

CRU interface
logic

Interrupt enable
latch (CRACQ)

Troubleshooting Procedure

“See step 3, table

29,

Loop on part 1
(L1).

Scope circuit
while reportedly
striking a key-
board data key.

Halt CPU at
interrupt test of
Part 4 (E4) after
printout but
before timeout.
Strike a data key
to cause interrupt.

Used CD-C verb
to exercise latch.

Table 2-12. Fault Isolation Procedures for Apparent Keyboard-Related Problems

Normal Indication

See figure 2-9.

See figure 2.9.

NKBINT =0

See figure 2-6.

If Abnormal

Sync on negative edge of
NKBTBRL at U102-8
(U19-8 for 2nd controller).
Check KBTL at U92-25
(U21-25 for 2nd control-
ler). Check forward.

Check initial receiver con-
ditions against figure 2-10.
Sync on TETIT (U8-11
(U10-11 for 2nd control-
fer)). Trace forward to
UART. Replace faulty
component(s).

Trace back from P2-66
(P1-66 for 2nd controller)
until fault is located. Re-
place faulty component(s).

Trace back from P2-66 (P1-66
for 2nd controller) until fault
is found. Replace faulty com-
ponent(s). Removal of 990
slot interrupt jumper may be
helpful.

10L6-VTYvSY6
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UOoISIA

START

STOP

NEXT CHAR I

KBRDYL

KBDRQ

(CLLOCKED BY UART OUTPUT)

KBINT

KBPEL

KBACKQ

(CLOCKED BY CRU 1/F)

KBASQ

(CLOCKED BY NDOT4)

KBAKQ

(CLOCKED BY NDOTA4)

KEYBOARD OUTPUT

(SELF TEST SELECTED CRA9Q=1)
— em—

— c—— — — —— — — wt—— S—

KBTBREL. I\ I

NKBTBRL /

S r

KBTL

[ Vzzzzzz7zmA. | Iz,

CRA9Q -———-l

(B)136323

SERIAL INPUT

UART DATA READY FLAG

DATA READY LATCH (DRIVES CRU)

KEYBOARD INTERRUPT IF ENABLED BY CRACQ
(WORD @, CRU BIT C)

KEYBOARD PARITY ERROR (IF ACTIVE)

KEYBOARD ACKNOWLEDGE

KEYBOARD ACK SYNCHRONIZATION

KEYBOARD ACK RESET

UART TRANSMITTER BUFFER EMPTY

LOAD PATTERN AT INPUT (CRA2Q AND CRA3Q)

TRANSMITTED SERIAL DATA

SELF TEST

Figure 2-9. Model 911 VDT Controller Keyboard Logic Timing Diagram
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Step

Symptom

Cursor Error 1

Cursor Error 2

Cursor Error 3

Table 2-13. Fault Isolation of Apparent Cursor Address Problems

Probable Cause

CRU interface logic,
cursor address buffer,
cursor address register

Cursor command
decode logic

CRU interface logic,
cursor address buffer,

cursor address register,

cursor command
decode logic

Troubleshooting Procedure

Normal Indication

Use CU-SL verb to con-
tinuously increment and
decrement.

Use CU-I verb to position
cursor and continuously
load selected address.

Use CU-A verb to position
cursor and CD-SL verb to
continuously increment
and decrement cursor
address.

If Abnormal

Sync on NWOCR10L
(U93-10 (U22-6 for
2nd controller)).
Examine CA, 0-10.

Sync or NWICR10L
(U93-11 (U22-5 for
2nd controller)).

Examine CRB, 0-A,Q.

Sync on NWOCR10L
(U93-10 (U22-6 for
2nd controller)).
Examine CA, 0-10.

10L6vTHSH6
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Step .

Symptom
Self-test LED does

not light.

Self-test LED
always lighted

Table 2-14. Fault Isolation of Problems Indicated by Self-Test LED

Probable Cause Troubleshooting Procedure Normal Indication
Lamp or driver Loop on part 1 LED blinks.
(ED).
Self-test mode See table 2-8. See table 2-8.

not selected

Self-test mode Scope circuit.
selected by
other controller

If Abnormal

Trace back from U83-12
until signal is found. Re-

place faulty component(s).

See table 2-8.

If either controller is in
self-test mode, LED will
be lighted.

10L67¥TYSY6
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Step

Symptom

Any fault with
symbol form

® Video dim

& Poor geometry
(raster shape)

e Symbols not same
size across screen

Table 2-15. Fault Isolation Procedures for CRT Monitor

Probable Cause

CRT, sweepboard,
yoke, or flyback

Sweepboard

CRT (tube)

Linearity sleeve
placement

Linearity sleeve
ground strap
placement

Yoke

Flyback

CRT

Yoke assembly

Troubleshooting Procedure

Check socket at base of tube
for tightness and intermittent
connection. Isolate fault to
sweepboard by replacement.

Check for internal arcing, or
broken or missing pins on
base.

Adjust horizontal linearity
sleeve for optimum hori-
zontal character linearity
(if applicable).

Move ground (copper foil)
to another area on Aquadag.

Look for missing pincushion
magnets and attempt to
correct with additional
magnets.

Isolate to flyback by
replacement.

Isolate to CRT tube.

Adjust linearity sleeve
under yoke (if applicable).

Normal Indication

Normal bright video in
contrast to raster

No distortion

No distortion

No distortion

No distortion

No distortion

Symbol size - 66 dots
per inch, + 7 dots

If Abnormal

Replace defective
element (socket
assembly or sweep-
board component).

Replace defective

tube.

Check yoke or sweep-
board.

Readjust linearity
sleeve.

Replace yoke or
glue in appropriate

magnet(s).

Replace flyback.

Replace tube.

Replace yoke o1
CRT tube.

10L6-vTrSt6
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Step

Symptom

® Symbols not same
size at top and
bottom

® Focus unsatisfactory

Unstable raster

Tilted display and
raster

Display not centered

Probable Cause

Sweepboard

Sweepboard

Sweepboard or
CRT

Bad mechanical
connection at
sweepboard, yoke,
flyback, or
vertical choke

Sweepboard

Yoke

Sweepboard

Yoke

Troubleshooting Procedure

Adjust horizontal linearity
control (if applicable).

Adjust vertical linearity
control.

Adjust focus control.

Visual check of connectors:
Ten pin I/F
Flyback
Press fit (yoke and ground
wires)

Use scope to check vertical
and horizontal waveforms.

Check position and tightness
of yoke.

Use horizontal centering
control to center data
horizontally (if applicable).

Use centering rings to
position display vertically
and horizontally.

Table 2-15. Fault Isolation Procedures for CRT Monitor (Continued)

Normal Indication

Symbol size - 66 dots
per inch, £ 7 dots

Same number of dots
per inch at top and
bottom, * 4 dots

All dots resolved with
low intensity character
at 3 foot-lamberts
(full screen)

Stable scan lines on

screen with dark
border on all sides

Same as above

Level raster

Display is centered
horizontally and
vertically £ 6 mm
(0.25 in.).

Same as above

If Abnormal

Check horizontal
circuit.

Check vertical
circuit.

Replace defective
element.

Repair, clean, or

replace termination.

Isolate and repair
defective circuit.

Rotate yoke and
tighten as required.

Check horizontal
circuit.

Replace yoke if
display cannot be
centered without
distortion.

10L6-VThSh6
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Step

Symptom

Display compressed
to strip about 0.38 mm
(0.5 in.) ir height

Display is horizontal
or vertical line

No raster (blank
screen)

Table 2-15. Fault Isolation Procedures for CRT Monitor (Continued)

Probable Cause

Sweepboard/
vertical choke

Yoke, sweepboard,
or flyback inter-
connection

Sweepboard

Sweepboard

Flyback trans-
former

Troubleshooting Procedure

Check continuity through

vertical choke circuit.

Visually inspect, then check
waveforms per schematic.

Listen for flyback output.

Check horizontal output
transistor.

Check horizontal output
transistor.

Check flyback resistance.

Normal Indication

Normal display height

Raster is visible.

Barely audible hum

15V £ 0.3 V horizontal
transistor collector

15v+£03V

Resistance from any low
voltage winding to another
is approximately 0.5 ohm.
From the high voltage
winding to any low voltage
winding, the resistance is
approximately 6 ohm.

If Abnormal

Replace vertical choke
or check vertical
circuit.

Repair open circuit.

Check horizontal
and vertical trans-
istor.

If approximately

0.5V, disconnect
flyback connector

and measure vertical
output transistor
collector. If the vertical
collector measures
approximately 13.5 'V,
replace horizontal out-
put transistor.

If zero, check flyback
resistance and 15V
Picofuse (if applicable).

Replace defective
flyback.

10L6-¥TvSto
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Step

Symptom

Table 2-15. Fault Isolation Procedures for CRT Monitor (Continued)

Probable Cause Troubleshooting Procedure Normal Indication
Sweepboard Check vertical output 13.5 V vertical transistor
transistor. collector
Sweepboard Rotate master brightness Control should allow the
control. raster brightness to be
varied.

If Abnormal

If zero with flyback
disconnected, check
for 15 V Picofuse
blown or short on
sweepboard.

Replace defective
circuit element.

10L6-¥TYSH6
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%i o VOLTAGE MEASUREMENTSy
Eﬂl 1 TAKEN EROM POINT INDICATED TO SIG.
GND. WITH A VTVM, NG SIGNAL.
TAKEN WiTH CONTRAST CONTROL AT
MAXMUMy ALl OTHER CONTROLS N
H NORMAL CPEAATING POSITION.

~

) WAVEFORM. MEASUREMENTS IALPHA-

| L2A 70V 20v PP "-\ NUMERKC VIDECh

TAKEN FROM PONT WNOCA™"~ TO SIC.
GNO. WITH & WIDE-BAND £ "RLOSCOPE.

OSCALOSCTPE SYNCED NEAR SWEEP
—_——f—-— %962 RATE INDICATED, V=VERT. H=HORIZ,

P
Q
2
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e
~ =
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100K R69 R71 CONTBAST CONTROL AT MAXMUMy
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0022 f o CAT [on CAT
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w
S
&

3
AA

WW

AAA

L3
HORIZ
WIOTH

ALL CAPACITJAS ARE N MICROFARADS.
RESISTORS ARE 10%, 1/4w, EXCEPT AS
NOTED.

FOR COMPLETE DESCRIPTION OF COMP-
ONENTS, REFER TO PARTS LIST.

B REPRISENTS CONNECTION TO OFF
CIRCUIT CARD LOCATION.

CIRCLT CARD MALE PIN CONNECTION.

~> PLUG 1 PN CONNECTION
= SOCRET (SUFEMALE PIN CONNECTION

P> CRCUT CARD EDGE CONNECTION

1
I £
t
t
1
i
|
|
: ISy PP M
H O :g:ﬁi_s;;s ORIGN OF VOLTAGE
: M- 415V —O REPRESENTS SOLOER EYELETS FOR
! SUMPER JUMPER INSERTION.
\ an FACTOURY WIDTH COMPONENTS ENCLOSED DASHED-LINE
! M7652 ADJSTMENT BOXFS ARE CHMASSIS MOUNTED (OFF
V N‘: CIRCUIT CARDL
! v PR Y HORIZ, ) Pz FooH
i r"ﬁ rJ-L_ CuTPUT S A H.¥. RECT
[ c2e 26 ]
1 v PP H I
| DS D6 R68 Ban 3
: .047 010 T +15v —*—V\AQP—I—T>1 ol Vi !
i ' CRT |
| | /7}7' iw 0k i
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HORLZ. o O . A65 ! 7 ' |
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REMOTE \ DRIVER oy - mor
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“—e 2702 STE |
e ! pr2 P2 +15V e BRIGHTNESS S+~
(CUSTOMER suwu’a_u‘)'izi a . ?BZ:U n car i
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s 4—®PI-3 09 P1-2
b 3/
| : R60 3,3 ADS 4 Pl-a Tmm
l__.<.l‘___. Pi~4 [ WA +70v R10S 100K
l 30 Hen AL WP >3 REMOTE
~s4¢—@N.C. R9S I g O ~ wor vewm O cs2| 270K BRIGHTNESS
: - & 1A'A'm'A -— 415V Dl[! \047 22 /r\ (CUSTOMER SUPPLIE
. | 014 et p 0.1 P1-3
I All  Jdpg = ADS P
15.0v_! R90 E:?QSK 22 L O-Tv .
IN _<:‘- . 2 3 10K 12.2Y \ | .
,l { RO ¢ “-C’;s vsnlr 470V E8C 3 o
PPLY /1/1/1/ SCK . £8C
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s e e
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: = RB7 K VERT LIN. r97 T .01 1 CHOKE bt 128 - TP VEW
_ MONITOR /7L7 77 22 1 ARy 299 ! . VERT ! s 8 FYYTEENE RS
CHASSIS 77 T e §B'z . L YOKE | Ic2 Y )
GROUND D12 ' s Iy St i
1N139 O'AG. 8302555827 -A P3 ! !
(B) 137674 4 ¥ {. ____JI

%
+13v c49

Figure 2-10. CRT Monitor Schematic Diagram, Source 1
(M3960-392/-393)
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ONTRAST]
ER
SUPPLIED|

VIDEO &

2N6027

cios

>

VERTICAL
GRD

OPTIONAL|
BRIGHTNESS| _ _
CONTROL |[~

o

GENERAL NOTES: UNLESS OTHERWISE SPECIFIED.

ALL RESISTORS 1/4W, 5% VALUES IN OHMS.

ALL CAPACITOR VALUES IN MICROFARADS. FOR CAPACITOR TYPES, SEE NOTE #89.

D DENOTES J101 PC CARD EDGE CONNECTOR.

4. -3>— DENOTES CONNECTION TO OFF BOARD COMPONENTS,

REFERENCE DESIGNATIONS NOT USED. RI13, R115, R126

LAST REFERENCE DESIGNATION USED, R133, C123

PROTECTIVE ARC GAPS ARE AN INTEGRAL PART OF PRINTED WIRE BOARD.

THE PWB CIRCUIT GROUNDS ARE BROUGHT OUT SEPARATELY TO PINS 1, 5 AND 10 OF
J101. PWB CIRCUIT GROUNDS FOR PINS t AND 5 OF J101 ARE CONNECTED TOGETHER
BY A JUMPER WIRE ON THE BOARD AND ARE CONNECTED TO CHASSIS GROUND VIA

A WIRE FROM E110..

THE DATA DISPLAY UNIT IS CONNECTED TO THE SYSTEM GROUND THROUGH PINS 1
AND 10 OF Ji101. FOR NON-STANDARD GROUNDING TECHNIQUES: REFER TO SECTION

2 OF THE SERVICE MANUAL.
DENOTES HEATSINK
DIPPED MICA

CERAMIC DISC

= MYLAR

= ELECTROLYTIC AXIAL
= ELECTROLYTIC RADIAL
= POLYPROPYLENE

FEEDEO®

HEN ARY COMPONENT 18 RE-
THE ERITICAL COMPONENTS THAT AFFECT
€07 1M, THE SHADED ARERS 0N THE SCHEMETIC,
DED AREAARE ‘TD BE REPLACED OMLY WM

UTE COMPONENTS ‘WHITH ‘DO NDT. SAVE: THE. SAME

RI22
2.5M Se &5 THE £DDBIY. ORIGINAL COMPONENTS MAY. CREATE
J EATION. e . g ’ ]
& BRN/YEL
ARC 6rD (S J BRN
15 vDC
T6 J103
To P03t 203! 4
POWER SUPPLY P03 ]
BRN
T101
RI29
3K - cug TP4S
1 r :o@ » 22 D 12.6 VAC
Y L2B BLK/GRN
022 HORIZ 2 %;
CRII # CRHZJ : BRN/ YEL
3083 3053 ¥ D
35 BLK/RED RED
MPS-UO5 .
LI02|
CRI3
HORIZONTAL — 2
TP-16 IN3280/ 8599
12v CRil4 e
[~ — — —JI04-i| BRN 44— J 1
IN3605 BLK/WHT |
BLK |
HORIZONTAL oz sz OPTIONAL |
DRIVE P, T |
+] cCiat 220V BL
L S w,,’: PRIMARY |
sov WIRING |
- ciie I
220 > RI33 |
25v % 6.8k _]
cgo &
TO PI03-2 = |
POWER SUPPLY

Figure 2-11. CRT Monitor Schematic Diagram, Source 2

(TV120/-0200133)
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D12 VIDEO DISPLAY 15.7KHz

P.C. BORRD EDGE CONNECTOR
(FOIL SIDE)

DRIVE

VERT. VID. GND

VERT.

BRIGHT. TAP

HIGH

BRIGHT,

Sl[Cr—
© | @z

° @DEO INPUT
®

|

@ ( BRIGHT. LOW

O]

® | (roriz._eno

DC VOLTAGE SOURCE

DC VOLTAGE APPLIED

NOTE! 1. CUSTOMER SUPPLIED EXTERNAL DC SOURCE ON
PIN 7 EDGE CONNECTOR

when om!cmg this ebusis, under no eircummnces shouw the origl-
design be modiied or altered without permission from the Zenkth
- Radio Corporation. All components should be replaced only with types
Identical to those in the original circult. Special components are used
1o prevent shock and fire hazard. These critical components are shad-
ed on the schematic and parts list for easy identification.
This circuit diagram may occasionally differ from the actual clrcult
used. This way, implementation of the latest safety and performance.
improvement changes into the set is not delayed until the new service
fiterature is printed.

| VIDEQ L
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| . oo VERTICAL @ YeL | | =
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S’%E' lcwx b T e QEZ‘"
R302 Q308 4
- VERT. RERT W £ i :
—=C301 0sc. 11 COLTQSE L |1 203
| . R320 ) R305 i Ra07 - |
22K 3K l I = o
303 c304 .
l R306 5 52WF oo
= N = Y CR305 Q401 * YELZG e
310 R4 = @ VIDED et . 1 caos 220, 5100 870
QuTPUT 22K I .02 €202 v
.00 = .01 :
33 R317 ) c_go]s ’_® [ ;[ : |
! Ry 47MF, 25V R418 : LU Rags L
I R303 - ®_‘ 47K, *10%z | '
22k | 9306 4 = 1720 e208 !
+ |
VERT, arcoe |
ouT. 1 R&12 I = i
6303 R408 Q402 t v R414 YEL/ORN " R2os I
. M— VIDEQ BRIGHTNESS
_ AP 1 9304 O & DRIVER Lo L caos I ok, 10z § !
| Pt VERT. Q322 R30S 1720 T | £203 I
| _rc?gz =44 AP 1 3.3k = } i = I i |
. : €308 €403 R416 R417 -
. = = R408
= -‘=[ TR 1006F 47 (} 82K Zagg 680K _—_—
R311 R406 3
raos L2292 120 | (308 22 il Focus
0K 1 Lecair  ireas L ) @ l
| 820k i SIZE b 220PF T -022 820 \
313 i
l R310 S c3 v = R324
§1;ouec e, 25y 1K &8
R212 R316
I Lc307 70 | car2
=04 TMF L1 =1 1000MF
l 18v 25Y 16v
R325
| 27 ]
HORIZONTAL
| g;g'% R104
2 25K
! c1o2 £ vio. c108
HORIZ .
l 160PF PHASING sser
03
;‘i N [R106
i 160PF ek
RI05  $R107
R103
I L LY O DRIVER
l CR102 L \ Ua,
L 2101 cRi0L 102 ‘ Q103 Q104
l HOR1Z Pl ML HORIZ. e HORIZ. HORIZ. |
0sC. 1 | C. Il = 0sC. III 0sC. Iv =
1 — R116
{ S6PF x
| 110 CR103
I R101 T cior HORIZ. DRIVE = b
—i -
| [ 1k T § .
+ 330PF

umao msvmnon;

OERTMN SPE-
CIAL OR REDUNDANT PARTS ARE USED.
USE ONLY’ EXACT REPLACEMENTS. DO
NOT ALTER THE CIRCUIT OR DEFEAT
THE FUSES. FAILURE TO COMPLY MAY
BE UNLAWFUL.

Figure 2-12. CRT Monitor Schematic Diagram, Source 3

(D12 Series)

2-43/2-44
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APPENDIX A

UNITED KINGDOM MODEL 911 VDT KEYBOARD ARRANGEMENT,
HEXADECIMAL CODES, MODE CHARACTER POSITIONS, ASCII,
SPECIAL CHARACTER SET, AND MATRIX CHART

The standard limited-ASCII United Kingdom Model 911 VDT keyboard layout and symbolization
are shown in figure A-1. Figure A-2 shows the same keyboard layout with the keys numbered.
Table A-1 lists the special character set hexadecimal code outputs by key number, key legend, and
mode of the United Kingdom Model 911 VDT keyboard. Figures A-3 through A-6 show keyboard
mode character positions. Table A-2 lists the United Kingdom ASCII and special character set. The
keyboard matrix chart is shown in figure A-7.

(A) 140673 -
Figure A-1. United Kingdom Model 911 VDT Keyboard Arrangement
1 2 3 4 5 6 7 8 9 10
11 12 13 14 15 16 17 18 19 20 | 21 22 23 24 25 26 27 28 29 30 | 3
32 | 33 | 34 35 36 37 38 39 | 40 | a1 a2 | a3 | 44 | 45 | 46 a7 a8 49 50 | 51
52 | 53 | 54 55 56 | 57 58 s9 | 60 61 62 | 63 | 64 | 65 | 66 68 69 70 | 71
L]
72 | 73 74 75 *¥% | 76 77 78 79 80 81 82 83 84 85 8E** 8.7 38
)
#% 75 AND 86 ARE WIRED IN PARALLEL 00 ACTIVE I

(B)136267 A buMMY

Figure A-2. United Kingdom Model 911 VDT Keyboard with Keys Numbered

A-1 Digital Systems Division



(a4

ig swejsAs jeibia

uoIsIA

Table A-1. United Kingdom Model 911 VDT Keyboard Special

Character Set Hexadecimal Code Outputs

KEY KEY MODE =
NUMBER LEGEND
tcluc) s | c
—
47 FIELD 87 | 87| 8c |87
-—
48 RETURN op | op| oo | oo
56 A 61| a1 | a1 | o1
65 X 38| 38| 3a]|78
66 ': 27| 27| 22 | 70
COVERED
67 BY TAB/SKIP
KEY
76 z 78] sAa | 5a ] 1A
82 M ép | 4ap | 4ap | oD
88 . 2e | 2e | 2e | 2

ODE *
KEY KEY MODE
NUMBER LEGEND
rc juc] s | ¢
17 & 33| 33|23 |00
3
22 38 |38 | 2a | 7¢
8
)
24 30 30| 29} 7&
0
25 [ 28| 28| s8| 10
-+
26 ] 2p| 20| so| 7F
27 - sF| sr| 3p| sc
36 Q 71 | s1| s1] 11
37 w 771 57| 571 17
a1 v 79| so| s9| 19
—»
46 CHAR gs | sa| sa| ss
«—
(A) 140674

owncr

(e]e]

Houtw

LOWER CASE
UPPER CASE
SHIFT
CONTROL

o]

10L6-¥CHSte
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F1 F2 F3 Fa F5 Fé F7 F8 CMD
92 93 94 95 96 97 N 99 o8 oc
erask | erase ueper | 1 2 3 4 5 6 7 8 9 0 + - — |Esc 7 8 9
ELDIINPUT | o £E&R | 32 33 34 3s 36 37 38 39 30 28 |20 sF 18 37 38 39
erint| % fkeear ENTER | @ | w £ R | T Y u 1 o P [CHAR IFIELDf gerurn 4 s N
oA 89 34 35 36
A0 71 77 65 72 74 79 75 69 &F 70 88 87 oo
JICONTROL A S D F G H J K L H ! SKIP 1 2 3
HOME | —p i
&% 82 8A 61 73 64 66 67 68 6A o8 6C 38 27 85 31 32 33
[s]
0 .
ohAR CMEA'R SHIFT z X Cc v B N M N . / SHIFT 0 2
86 88 84 74 78 63 76 62 6E &0 2c 2 2F
SPACE
20
. . . .
Figure A-3. United Kingdom Keyboard Showing Lowercase Mode Character
Positions and Hexadecimal Codes
F1 F2 F3 Fa F5 F6 F7 F8 CMD
92 93 94 95 26 7 98 99 EL £
ERASE | ERASE UPPER 1 2 3 4 5 - —— 7 8 9
FIELD | INPUT CASE 6 7 8 9 [} + Esc
80 81 SF LOCK 31 32 33 34 35 36 37 38 39 30 28 20 SF 1B 37 38 39
— — ENTER Q w 3 R T Y u ' ° p | PARFIELD peTuRN 4 5 6
9A 89 A0 51 57 as 52 54 59 55 a9 aF s0 88 87 o0 34 35 36
«— |HomE | —» CONTROL| A s D F G H J K L 5 ' SKIP 1 2 3
88 82 BA a1 53 aa 46 47 48 A a8 ac 38 27 8s 31 32 33
o I R SHIFT z x| ¢ v B N[ ™ . . /| swiFT 0 -
86 88 84 SA s8 43 56 a2 4E 4D 2¢ 2E 2F 30 2e
SPACE
20
. . . .
Figure A4. United Kingdom Keyboard Showing Uppercase Mode Character
.y .
Positions and Hexadecimal Codes
Fi1 F2 F3 Fa F5 F6 F7 F8 CMD
92 93 94 95 96 97 EY) 99 98 E
ERASS | ERASE x.g;s;EER H‘ESRE BREAK | NUL XF1 | XF2 XF3 | XFa4 ll \ ~ Gs DEL \ ESC 7 8 9
80 81 9F LOCK 90 91 o Al 8D 8E 8F 7¢c 60 7E 10 7F s5C 1B a7 38 19
PRINT 4  [epeat] ENTER | oct T8 ENQ bcz2 oca EM NAK HT st oLe |CHARIFIELD RETURN 4 5 N
] - | ——
9A e3 A0 " 17 05 12 14 19 15 09 oF 10 88 87 oD 34 35 36
JCONTROL| son | oc3 | goT | Ack BEL Bs | Lf v FF i { SKIP 1 2 3
& |oome | o
8 82 BA o1 13 04 06 97 o8 oA o8 oc 78 70 85 31 32 33
INS " DEL SHIFT suB CAN ETX SYN STX s0 CR FS RS us SHIFT ° *
SHAR | gp Shar 1A 18 03 16 02 oF oo e 1E 1F 30 2E
SPACE
20
(8. 1343244

Figure A-5. United Kingdom Keyboard Showing Control Character
Positions and Hexadecimal Codes

A-3 Digital Systems Division
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Fi Fe F3 F4 F5 F6 F7 F8 CcMD

92 93 94 95 96 97 98 99 98 9¢
ERASE | ERASE UPPER ! @ £ $ % A & . ¢ ) [ ] - |Esc 7 8 9
ELELD| IweuT | 8%k | 21 a0 23 24 25 SE 26 24 28 29 sd 50 30 18 37 38 39

f —t 4 5 €
PRINT REPEAT ENTER Q w E R T Y U 1 (=] P CHzR FIELD{RETURN 34 35 26
oA 89 Ao 51 57 45 52 S4 59 55 43 aF 50 8A 8c -]
o« [Home | _o conTROL| A s ) F G| H J K L : " TAB . I
e8 82 8A a1 53 44 45 47 48 aA 48 4c 34 22 83 3
INS DEL.
CHAR v | cian SHIFT z X c \4 B N M < > ? SHIFT 0
s 88 84 5A 58 a3 56 a2 aE 40 ac 3€ 3F 30 2E
SPACE
20

Figure A-6. United Kingdom Keyboard Showing Shift Mode

[ 80T 242 o
LAATaCIEer 1 OSiioT

Digital Systems Division
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Table A-2. United Kingdom Model 911 VDT ASCII and Special Character Set

10L6-VTYST6

b8 o o ) 0 0 ) ) o 1 1
b7 0 o o ) 1 1 1 1 0 o
b6 ) o 1 1 o o 1 1 0 0
ba b3 b2 bt NP5 ] 1 0 1 ] 1 ] 1 ) i
0000 NUL pLC sP 0 @ P \ P ERASE | HERE 1S
ERASE
000 1 SOH pc1 ' 1 A Q a a ERASE
0010 STX pc2 ' 2 8 R b r HOME Fi1
001 1 “ ETX Dc3 £ 3 c s c s TAB F2
a DELETE
o100 " EOT pca $ D T d t peELE F3
0101 ENQ NAK % 5 E v e u SKIP Fa
’ i INSERT
0110 ACK SYN & 6 F v f v INSE] Fs5
o111 BEL ETB , 7 G w w EIELD Fé
g -—
1000 BS CAN ( 8 H X h x — F7
1001 JI HT EM ) 9 1 ¥ i vy f F8
1010 LF suB * . J z j z —— PRINT
1011 vT ESC + : K [ K { ‘ cMD
| ——
1100 FF Fs. , < L \ | ! P
1101 CcR Gs - - M ] m } XF2
t 110 SO RS . > N A n ~ XF3
LR IR A St us / ? o - ) DEL XFa

(A)140675A
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o 1 2 3 4 5 6 7 8 9
ERASE PRINT INSERT ERASE HOME DELETE
FIELD <~ CHAR. INPUT 4 v - CHAR

F F NOT
F1 F2 F3 Fa 5 6 F7 Fe CMD OSED
0 1 2 3 4 5 6 7 8 )
KEY = KEY
67 > “ ? 91
. ESC RETURN TAB NOT FIELD NOT
SKIP USED . +— / / USED
] — . > [ < )
CHAR P L 0
- - ; . + ’ o
( ¥
K M N J 1 9 B H uU 8
7 Y G v c F T 6 SPACE x
% $
NOT
D R 5 4 S E 4 3 w USED
@ | KEY
. NOT NOT
2 1 Q ENTER A NOT SED > .
NoT u USED
(A)136314

Figure A-7. United Kingdom Model 911 VDT Keyboard Matrix Chart

[10L6-¥THSH6
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APPENDIX B

FRENCH MODEL 911 VDT KEYBOARD ARRANGEMENT,
HEXADECIMAL CODES, MODE CHARACTER POSITIONS,
ASCII, SPECIAL CHARACTER SET, AND MATRIX CHART

The standard limited -ASCII French Model 911 VDT keyboard layout and symbolization are shown
in figure B-1. Figure B-2 shows the same keyboard with the keys numbered. Table B-1 lists the
special character set hexadecimal code outputs by key number, key legend, and mode of the French
Model 911 VDT keyboard. Figures B-3 through B-6 show keyboard mode character positions. Table
B-2 lists the French ASCII and special character set. The keyboard matrix chart is shown in figure
B-7.

(A) 140676
Figure B-1. French Model 911 VDT Keyboard Arrangement
1 2 3 4 5 6 7 8 9 10
11 12 13 14 15 16 17 18 19 20 | 21 22 23 24 | 25 | 26 27 28 29 30 | 3
322 | 33 | 34 35 36 37 38 39 { 40 | 41 | a2 | 43 | aa | a5 | 48 47 a8 49 so | st
52 | 53 | 54 s5 s6 | 57 | s8 | s9 | 6o | e1 62 | 63 | 64 | 65 | 66 68 6o 70 | 71
L]
72 {73 74 75 %% 1 76 77 78 79 80 81 82 83 84 85 8eX* 87 38
H
* %
75 AND 86 ARE WIRED IN PARALLEL 00 ACTIVE
(B)136267 A DUMMY

Figure B-2. French Model 911 VDT Keyboard with Keys Numbered

B-1 Digital Systems Division
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Table B-1. French Model 911 VDT Keyboard Special Character
Set Hexadecimal Code Outputs

*
KEY KEY MODE
NUMBER LEGEND
tcluc] s |c
—_—
47 FIELD 87 |87 |8c |87
——
48 RETURN op |op [op Joo
56 Q 71 |51 |51 |11
65 M 6D 4D 4D 0oD
s
66 27 |27 |22 |7o
76 w 77 |57 |57 |17
82 38 |38 |3a |78
88 ’ 2c | 2¢ | 2c |2c

MCDE *
KEY KEY
NUMBER LEGEND
Lc |uc | s c
#
17 33 |33 |23 |00
3
22 38 |38 | 2a | 7¢
8
)
24 30 |30 | 29 | 7E
)
25 [ 28 |28 |58 | 1D
+
26 ] 2p |20 | sp | 7F
27 B sF | s5F | 3D | sC
36 A 61 | a1 ] a1 ]|o1
37 z 7A | sa | sa | 1A
a1 Y 79 |59 | 59| 19
—
46 CHAR gs |88 | 8a | 88
—
(A) 140677

* LC
uc

B

LOWER CASE
UPPER CASE

SHIFT
CONTROL

10L6vTHSH6



F1 F2 F3 F4 F5 F6 F7 F8 CMD
92 93 94 95 96 97 98 99 98 ac
+ - — |EsC 7 8 9
ERASE | ERASE UPFER 1 2 3 4 5 s ? 8 ° ° 37 38 39
FBIOELD 'gIPUT 9F ECSE 3 32 33 34 35 36 a7 38 39 30 28 20 SF 18
[CHAR [FIEL 4 5 6
eamt| & leepeat] ENTER A z E B T Y v ! ° P «— |"&— | RETURN 34 35 36
oA ® Ao 61 7a | 65 72 74 79 75 69 6F 70 88 a7 oo
CoNTROL| @ s D F G H J K L M ' SKIP ! 2 3
& :gME 8A 71 73 64 66 67 68 6A 68 6C 6D 27 8s 31 a2 33
- [
e DEL SHIFT w X c v 8 N H ’ . / SHIFT s ’
e 88 ga 77 78 63 76 62 6E 38 2¢ 2E 2F 2¢
SPACE
20
. .
Figure B-3. French Keyboard Showing Lowercase Mode
o .
Character Positions and Hexadecimal Codes
F1 F2 F3 Fa4 F3 F6 F7 Fg cMD
92 93 94 o5 96 97 98 99 98 sc
ERASE | ERASE UPPER 1 2 3 4 5 6 - — 7 8 9
FIELD | INPUT CASE 7 8 o ° * ESc
80 81 oF Lock 31 32 33 34 3s 36 37 38 39 30 28 20 5F 18 37 38 39
ervr | 4 |eerentd ENTER | A z E R T Yy | u 1 o P | GLRFIELD| peTURN 4 5 s
oA 89 A0 41 sa | as 52 sa 59 55 a9 aF s0 88 87 ob 34 35 36
vome | e contRoL| @ | s | o] F| & ] n ] s k| L m ' sKip ! z 3
35 82 BA 51 53 a4 46 47 a8 pry a8 ac ap 27 85 31 32 33
P O SHIFT | w X c v B N ; s . /| shiFT 0 ,
86 8B 84 57 58 43 56 42 A4E 38 2c 2E 2F 30 2c
SPACE
20
. .
Figure B4. French Keyboard Showing Uppercase Mode
ape .
Character Positions and Hexadecimal Codes
F1 F2 F3 Fa4 F5 . F6 F7 F8 CMD
92 93 o4 95 96 97 98 39 o8 sc
As| ASE | ~
i3 Rt UCiPSEER HIESRE BREAK | NUL XF1 ] XF2 XF3 | XF4 | \ Gs DEL \ ESC 7 8 9
80 81 aF LOCK 90 91 oo Al 8D 8E 8F 7C 60 7€ 10 7F sC 18 37 a8 29
ICHAR FIELD
PRINT f REPEAT] ENTER SoH | sye | Ena pc2 bc4 EM NAK HT s1 DLE " RETURN 4 5 s
2A 89 A0 o 1A 0s 12 14 19 15 09 oF 10 ss 87 oo 34 35 36
HOME JCONTROL | ¢, oc3 | €0T | ack BEL Bs | F vT 3 cr { SKIP i 2 3
85 82 B8A 1 13 ca 06 07 o8 0A o8 oc oD 70 85 31 32 33
INS v DEL SHIFT ETB CAN ETX SYN STX so f FS RS us SHIFT ° ’
SHAR | g Suar 17 |1e 03 16 02 cE s | 1c 1€ 1F 30 2¢
SPACE
20
(B) 140681

Figure B-5. French Keyboard Showing Control Character
Positions and Hexadecimal Codes

B3 Digital Systems Division
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Fi F2 F3 F4 F5 F6 F7 F8 cMD
92 °3 04 o5 96 97 o8 se o8 sc
€RASE | ERASE yreer ¢ @ » 4 % A & . ( ) { ] - lEesc 7 8 9
ELELO) INPUT| £oek | 21 a0 23 24 25 sE 26 2a 28 29 s8 5D 30 18 °7 38 39
7 4 -1 6
PRINT * REPEAT ENTER A z E R T Y U 1 =] P |CHAR FIEtD RETURN 34 3s 36
9A 89 A0 a1 5A 45 s2 54 59 55 49 aF 50 8A ac oo
e [rome [ conTROL| @ s ) F s | H | 2 K R VI TAB I 3
88 82 8A s1 53 44 a6 47 a8 aA 4B ac 4D 22 83 23
INS DEL. .
crar | & | char SHIFT w x c v B N ; < > 2 SHIFT 0 4
86 o8 64 57 58 a3 56 a2 ag 3A 3c 3E 3F 30 2c
SPACE
20

Figure B-6. French Keyboard Showing Shift Mode Character

Positions and Hexadecimal Codes

Digital Systems Division
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Table B-2. French Model 911 VDT ASCII and Special Character Set

bs o o 0 0 0 o 1
b7 0 o 0 0 1 ' 1 1 0 0 )
be (o] o 1 1 o o i 1 0 (o] 1
ba b3 b2 b1 O3 o ' o 1 0 1 0 1 o
0000 NUL pLC sp 0 @ P N P ERASE | nerE 1s| enTER
0001 SOH DC1 1 1 A Q a q ERASE XF1
0010 STX pc2 v 2 B R b r HOME Fi
0011 ETX pc3 # 3 c s c s TAB F2
ot1too0 EOT DCca $ 4 D T d t gﬁkgTE F3
0101 ENQ NAK % 5 E u e u SKIP Fa
o110 ACK SYN & 6 F v ¢ v (I:P:‘!i%RT 5
o111 BEL ET8 / 7 G w g w EIELD F6
1000 8s CAN 8 H X h x -— F7
1001 HT EM ) 9 1 Y i v 4 F8
1010 LF sus * . J z j 2 — PRINT
1011 vT ESc + : K [ K { ‘ cMmD
1100 FF FS ’ < L \ | : FIELD
1101 CR Gs - - M ] m } XF2
1110 sO RS N > N A n ~ XF3
1111 Si us / ? o - o DEL XF 4
(A)140678

10L6vCYSY6
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v 0 1 2 3 4 5 6 7 ] 9
ERASE PRINT INSERT ERASE HOME DELETE
FIELD <4~ CHAR. INPUT . 4 + - CHAR

. . NOT
F1 F2 F3 Fa FS5 F6 F7 ) cMD USED
) 1 2 3 4 s 6 7 8 [¢]
KEY 67 = — ) ? KEY 91
’ ESC RETURN TAB NOT FIELD NOT
SKIP USED — +—— ! / USED
] —» > C < )
CHAR M P L 0
— — 3 + ] o
. ( 3
K N i ! 9 B H u 3]
’
7 Y G v c F T 6 SPACE X
% $ # NoT
D R s w [ E 4 3 z USED
@ ' FOR N
: 0
2 1 A ENTER Q ng USE-E) > L?SOETD

(A) 140683

Figure B-7. French Model 911 VDT Keyboard Matrix Chart

10L6VCPSY6
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APPENDIX C

GERMAN MODEL 911 VDT KEYBOARD ARRANGEMENT,
HEXADECIMAL CODES, MODE CHARACTER POSITIONS,
ASCII, SPECIAL CHARACTER SET, AND MATRIX CHART

The standard limited-ASCII German Model 911 VDT keyboard layout and symbolization are shown
in figure C-1. Figure C-2 shows the same keyboard with the keys numbered. Table C-1 lists the
special character set hexadecimal code outputs by key number, key legend, and mode of the
German Model 911 VDT keyboard. Figures C-3 through C-6 show keyboard mode character posi-
tions. Table C-2 lists the German ASCII and special character set. The keyboard matrix chart is
shown in figure C-7. ' :

(A) 140684
Figure C-1. German Model 911 VDT Keyboard Arrangement
1 2 3 4 5 6 7 8 9 10
] 12 13 14 15 i6 17 18 19 20 | 21 22 23 24 25 26 27 28 29 0 )3
32 | 33 | 34 35 36 37 38 39 | 40 | a1 a2 | 43 | 4a | a5 | 26 47 | a8 a9 50 | 51
s2 | 53 | s4 55 56 | 57 | s8 | s9 | 60 | 61 62 | 63 | 64 | 65 | 66 | 67 | 68 69 70 | 71
L]
72 | 73 74 75 ** | 76 77 78 79 80 81 82 83 84 85 86 % 87 88
H
*% 75 AND 86 ARE WIRED IN PARALLEL 90 o1 ACTIVE l
(B)136267B DUMMY

Figure C-2. German Model 911 VDT Keyboard with Keys Numbered

C1 Digital Systems Division
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Table C-1. German Model 911 VDT Keyboard Special Character
Set Hexadecimal Code Outputs

MODE x* MODE
KEY KEY KEY KEY
NUM BER LEGEND elocT = - NUMBER LEGEND clocl = 1<
# »
17 33 | 33] 23] vo 47 CHAR 88 | 88 | saa | 88
3
* -—-—’
22 ss | 38| 2a| 7c 48 FIELD 87 | 87 | 8c | 87
8 ‘——
) )
24 30| 30| 29] oo 56 A 61 ] a1 ] a1 ]o1
0
25 28| 28| sF| iD 65 (e} 7¢ | s¢ | 5¢ | oo
+
26 2p| 2o| 30| 7F 66 A 78 | 58 | 58 | 0o
27 g 7e | 27| 22| oo 67 38| 38| 3a | 0o
1]
36 Q 71151 51| 11 76 Y 791 59159 | 19
37 w 77| 57| 57| 17 82 M ep | 4p | 4o | oo
a1 z 7a | sa] sa| 1A v 88 , 2c | 2¢c | 2¢c | 2c
46 u 7o | so]| so] oo 91 RETURN op| obo| ob | op
* LC = LOWER CASE
UG = UPPER CASE
S = SHIFT
C = CONTROL
(A) 140685

10L6+THSH6
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F1 F2 F3 Fa FS5 Fé F7 F8 CcMD
92 93 94 95 96 97 98 99 98 £
ERASE | ERASE UPPER 1 2 3 7 8 9 0 + - 3 |Esc 7 8 9
PIELolineuT | L cagk | s 32 33 34 3s 36 37 38 39 30 28 |2 e |18 37 38 39
\s A
PRINT lrePEAT ENTER | @ E R T z 1 o U [CHAR r‘ELD 4 5 6
on 8 A0 71 77 65 72 74 a | 7s 69 6F 70 70 a8 87 34 35 26
omE coNTROL] A s D F G H 3 K L <] A ; |sxie i 2 3
& 82 8A 61 73 64 66 67 68 6A 68 6C 7¢ 78 38 85 31 32 33
NS DEL SHIFT Y X c v B N M y . / SHIFT ° s
CHAR CHAR
86 88 8a 79 78 63 76 62 6E &0 2¢ 2E 2F 30 2c
SPACE RETURN
20 oo
(8) 140686
. .
Figure C-3. German Keyboard Showing Lowercase Mode Character
Positions and Hexadecimal Codes
F1 F2 F3 Fa FS F6 F7 F8 CMD
92 93 94 95 %6 97 B 99 EY:] sc
ERASE | ERASE UPPER 1 2 3 a4 5 6 7 - . 7 8
FIELD | INPUT CASE 8 ° 0 + Esc °
80 81 oF Lock | 31 32 33 34 35 36 37 38 39 30 28 20 27 |18 37 38 39
PRINT REPEAT] ENTER Q w E R T z U 1 o P U |cHAR FIELD 4 5 &
A 89 A0 51 57 as 52 54 sA | ss as (| aF s0 so 88 87 34 33 38
) " - T 3
e [HoME [ —» CONTROL| A s D F G H J K L e} A ; |sxip 3
88 82 8A a1 53 aa 46 a7 a8 aA a8 ac £ L 38 85 3t 32 33
c'»f:'».sn gHEA-H SHIFT Y x c \ B N M , . 7/ SHIFT 0 >
86 8B 84 59 58 a3 56 az aE an 2¢ 26 2F 30 2c
SPACE RETURN
20 oo
(8) 140687
. . P
Figure C4. German Keyboard Showing Uppercase Mode Character
age .
Positions and Hexadecimal Codes
Fi F2 F3 F4 F5 F6 F7 Fg cMD
92 93 24 95 96 97 98 29 o8 oc
ERASE SE 1 i C
CRASE | SRAsE UCPAPSEER HIE;E BREAK | NUL XF XF2 XF3 | XF4 | \ NUL Gs DEL. NUL ES 7 8 E
80 81 aF 90 ot 00 At 80 8E aF 7c 60 o0 10 7F 00 18 37 38 39
T
PRINT ‘ REPEAT] ENTER | pbc1 | ETB EnG oc2 oca sug RAK HT s OLE NUL CHARFIELD 4 s s
5A 89 A0 1" 17 os 12 14 A 1S 09 oF 10 00 e B 34 35 36
H
HOME FONTROL soH | DC3 £0T ACK BEL 8s LF VT FF NUL NUL nuL | SKIP 1 2 3
BE B2 BA ’ 01 13 04 06 07 os oA 0B oc oo oo oo L 31 32 33
INS . DEL SHIFT EM CAN ETX SYN STX so CR Fs RS us SHIFT ° ’
§6%% | o e 19 18 03 16 02 oE 0D 1€ tE 17 30 2¢
SPACE RETURN
20 oo
(B) 140688

Figure C-5. German Keyboard Showing Control Character
Positions and Hexadecimal Codes

C-3 : Digital Systems Division
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F1 F2 F3 Fa FS F6 F7 F8 cMD
32 22 ss o5 26 27 38 55 EL sc
. k3 e
ERASE | ERASE yrrER : e * $ % A & . i 3 — - M ESC ) 2 399
ELELD INPUT | L Lock 21 a0 23 24 25 13 26 2a 28 20 sF 30 22 18 E
? .o —_— —p 4 5 6
PRINT REPEAT)| ENTER Q w E R T z u I o P u CHAR|FIELD] 34 35 36
9A 89 A0 51 57 45 52 54 5A 55 a9 aF 50 5D 8A 8c
o o . 1
@ [HoME | g CONTROL| A s D F G| H J K L | © A D | Tas IR VL
88 02 oA a1 53 aa a6 47 a8 aA 48 ac sc 58 3A 85
in ; DEL .
char ¥ | cHAR SHIFT M X c \ B8 N M < > ? SHIFT 0 ’
86 a8 84 59 58 43 56 a2 ag 40 3c 3E 3F 30 2c
SPACE RETURN
20 oD

Figure C-6. German Keyboard Showing Shift Mode Character
Positions and Hexadecimal Codes

C-4 Digital Systems Division
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Table C-2. German Model 911 VDT ASCH and Special Character Set

ba o ] (o] (] o o 1
b7 (o} ] o (o} 1 1 1 1 0 0 (o}
bé 0 0 1 1 0 0 1 1 o 0 1
ba b3 b2 b1 &5 o 1 ) 1 0 1 ) 1
= — mz:r_T
0000 NUL pLc spP 0 @ s P ERASE | HERE 15| ENTER
ERASE
0001 SOH DC1 ' 1 A Q a q e XF 1
0O01t1o0 STX pc2 ', 2 8 R b r HOME F1
0011 " ETX DC3 # 3 c s c s TAB F2
E DELETE
0100 | oT DC4 $ 4 D T d ! CHAR F3
0101 ENQ NAK % 5 E u e u SKIP F4
INSERT
o110 ACK SYN & 6 F v f v JARS FS
0111 BEL. ETB 7 7 G w w FIELD F6
9 —
1000 BS CAN ( 8 H X h X — F7
1001 HT EM ) 9 ' Y i y 4 F8
1010 LF suB * . J z i 2z — PRINT
1011 vT ESC + : K " K 3 ‘ cMD
1 L o S ——
1101 CR GS - - M u m u XF2
1110 so RS . > N A n 8 XF 3
1111 Ssi us / ? o - o DEL XF4
(A)140690

10L6VTvSt6
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Figure C-7. German Model 911 VDT Keyboard Matrix Chart

Y o 1 2 3 4 5 6 7 8 9
ERASE PRINT INSERT ERASE HOME v DELETE
FIELD < CHAR. INPUT 4 —» CHAR

. - . NOT
Fi1 F2 F3 F4 F5 F6 F7 F8 CcMD USED
0 1 2 3 4 5 7 a8 9
¢ 17 — > ?
———l . .o {
’ ESC FIELD TAB . 18 CHAR A / RETURN
—_ SKIP ’ -
= . .. > — < )
o P L
—_ + o
. ! 0
( *
K M N J 1 9 B H U B
& A
7 z G v c F T 6 SPACE X
% $ ¥ _
NO7T
D R 5 Y s E 4 3 w USED
@ ' A NOT oT
2 ! Q ENTER A NOT USED > OSED
USED
(A)140691

10L6-PTPSY6
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APPENDIX D

SWEDISH/FINNISH MODEL 911 VDT KEYBOARD ARRANGEMENT,
HEXADECIMAL CODES, MODE CHARACTER POSITIONS, ASCII,
SPECIAL CHARACTER SET, AND MATRIX CHART

The standard limited-ASCII Swedish/Finnish Model 911 VDT keyboard layout and symbolization
are shown in figure D-1. Figure D-2 shows the same keyboard with keys numbered. Table D-1 lists
the special character set hexadecimal code outputs by key number, key legend, and mode of the
Swedish/Finnish Model 911 VDT keyboard. Figures D-3 through D-6 show keyboard mode char-
acter positions. Table D-2 lists the Swedish/Finnish ASCII and special character set. The keyboard
matrix chart is shown in figure D-7.

(A) 140692
Figure D-1. Swedish/Finnish Model 911 VDT Keyboard Arrangement
1 2 3 4 5 6 7 8 9 10
1 12 13 14 15 16 17 18 19 20 | 21 22 23 24 25 26 27 28 29 N
32 | 33 | 34 35 36 37 38 39 | 40 | a1 42 | a3 | aa | a5 | 48 a7 | 48 49 50 | s1
s2 | 53 | 54 55 56 | 57 58 59 | 60 | 61 62 | 63 | 64 | 65 | 66 | 67 | 68 69 0 | 7
L]
72 | 73 74 75 %% 76 77 78 79 80 81 82 83 84 85 86 %% 87 88
[
]

el D1 A
75 AND 86 ARE WIRED IN PARALLEL 50 o1 ACTIVE

(B)136267B DUMMY

Figure D-2. Swedish/Finnish Model 911 VDT Keyboard with Keys Numbered

D-1 Digital Systems Division
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Swedish/Finnish Model 911 VDT Keyboard Special
Character Set Hexadecimal Code Outputs

KEY KEY MODE *
NUMBER LEGEND
tcluc | s | ¢
—>
47 CHAR gs | 88 | 8a | 88
-—
——
48 FIELD 87 ] 87| 8c |87
-«—
56 A 6t ]| 41 a1 | o1
65 o 7¢ | sc | s¢ | 0o
66 A 78 | sB | 58 | oo
67 ¢ 3B | 3B | 3A | 00
2
76 z 7a | sAa | sA | 1A
82 M 60 | 4ap | 4p | oD
Y] , 2c j2¢ }2¢ |2¢
91 RETURN op |op Jop |op

Table D-1.
KEY KEY MODE *
NUMBER LEGEND
tc fucl s | ¢
#
17 33| 33| 23| oo
3
*
22 3s | 38| 2a] oo
)
24 30| 30] 291 oo
)
25 28| 28] sF| 10
+
26 ~ 2p | 20 3p| 7F
il
27 T 7e | 27| 22| oo
36 Q 71| 51 51| 11
37 W 77| 57| s7| 17
41 v 79 | 59| se| 19
46 A 70| so| so| oo
(A) 140693

ancr

a0

wnnn

LOWER CASE
UPPER CASE
SHIFT

CONTROL

10L6-vChSh6
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F1 F2 F3 Fa F5 F6 F7 F8 CMD
92 o3 ERS 95 96 97 o8 99 98 sc
ERASE | ERASE upper | 1 2 3 4 5 6 7 8 9 o + = u |esc 7 8 2
FIELD | INPUT | o ga38 [ 32 33 34 3s 36 37 38 39 30 28 20 7€ |18 a7 38 39
M ICHAR FIELD
PRINT 4 IREPEAT| ENTER Q w E R T Y u I o P A 4 5 &
oA 8o Ao 71 77 65 72 74 79 75 6o | eF 70 ) 56 57 34 3s 36
O - 2 3
ICONTROL A S D F G H J K L [o) A SKIP !
HOME | g s
& 82 8a 61 73 64 66 67 68 6A &8 6c 7c 7B 38 85 31 32 33
INS DEL T z X [+ v B N M N . SHIFT o 4
CHAR CHAR SHIF / 30 a¢
86 88 84 7A 78 &3 76 62 6E &0 B 2€ 2F
SPACE RETURN
20 op
(8) 140894
. . o e .
Figure D-3. Swedish/Finnish Keyboard Showing Lowercase Mode
Character Positions and Hexadecimal Codes
F1 F2 F3 F4 FS Fé F7 F8 CMD
92 93 94 o5 96 57 98 29 98 9c
erask | ERASE uePER 1 2z 3 4 5 [ 7 8 9 0 + B + |Esc N 8 9
BEELCOPUT | o ok | a1 32 EES E 35 36 37 38 39 36 28 20 27 |18 37 38 39
A CHARFIELD 4 5 6
PRINT o— ENTER | @ w | E R T y | u § o P | A
oA 89 A0 51 57 as 52 54 59 55 a9 aF so0 o | %8s | %57 34 35 36
8 PN . 1 2 3
CONTROL. A s D F G H J K | [=] A H SKIP
o— [HoME | —p
88 82 8A 41 53 aa 46 47 a8 aa a8 ac sC 58 38 85 3 32 33
NS DEL. /
Py~ I A 18 SHIFT z X c v B N M R . / SHIFT ° R
86 88 84 SA s8 43 56 a2 4E =} 2¢ 28 2F 30 2c
SPACE RETURN
(8) 140695 20 oo
. . .o s . Y
Figure D-4. Swedish/Finnish Keyboard Showing Uppercase Mode
egs .
Character Positions and Hexadecimal Codes
F1 F2 F3 Fa F5 F6 F7 F8 CMD
92 o3 94 es 96 97 98 99 98 sc
EFITQES Elngusg Lél:;isﬁ HERE | BREAK | NUL XF1 ] XF2 XF3 | XF4 NUL \ NUL Gs DEL. NuL | ESC 7 8 9
80 81 oF LOCK 90 91 0o Al 8D BE 8F oo 60 oo 10 7F 00 18 37 38 39
PRINT ? REPEAT] ENTER | oect ET8 ENQ ocz oca EM NAK HT sl DLE NUL CHARFIELD 4 5 [
9A 89 Ao " 17 os 12 14 19 15 o9 oF 10 oo 88 87 34 3s 36
voME JcONTROL| son | oca | eoT | Ack BEL 8s | LF vT FE nL | oo | oao | skie 1 2 3
& 82 T o1 13 o4 06 07 os oA o8 oc oo 00 oo 85 i 32 3
INS v DEL SHIFT sus CAN ETX SYN STX so cr FS RS us SHIFT ° ’
GHAR | o GHAR 1A 18 03 16 02 3 oo 1c 1E 17 30 2¢
SPACE RETURN
20 oD
(8) 140696

Figure D-5. Swedish/Finnish Keyboard Showing Control Character
Positions and Hexadecimal Codes

D-3 Digital Systems Division
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F1 F2 F3 Fa F5 F6é F7 F8 CMD

92 93 94 95 96 97 £ 20 on e
ERASE | ERASE UPPER ! @ > $ % A & . ( ) [ ] n | ESC 7 8 g
ELELD| InPUT cagE | 21 a0 23 24 25 sE 26 2a 28 29 sF 30 22 |18 =7 38 3

f . — | — 4 5 6
PRINT REPEAT ENTER Q w E R T Y u 1 o P A CHAR [FIELD 34 35 36
9A 89 A0 51 57 45 52 54 59 55 a9 arF 50 50 8A 8c
o [nome | o conTROL| A s o F G| H 3 K L o | ® TAB t T
88 ez 6A 41 s3 44 48 47 48 aA 48 ac sc 58 34 8s 2 3 2
INS DEL
char | & | Gan SHIFT z X c v B N Mo o< > 7 | SHIFT o ’
86 o8 84 sA s8 a3 56 a2 aE 4o 3c 3E 3F 30 2¢
SPACE RETURN
20 ob

Figure D-6. Swedish/Finnish Keyboard Showing Shift Mode

Character Positions and Hexadecimai Codes

D4

Digital Systems Division
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Table D-2. Swedish/Finnish Model 911 VDT ASCII and Special Character Set

bs o 0 1 1
b7 0 (o] (o] 1 1 (o] (o] o
be o] o 1 (o] ' (o] (o] 1
ba ba bz b1 ES ! 0 1
0000 NUL pLC sp @ P p ERASS | HERE 1S| ENTER
0001 SOH DC1t 1 A a fsp&g XF 1
0010 STX pc2 " 8 R r HOME Fi1
0011 ETX DC3 # c s s TAB F2
0100 EOT DCc4a $ ) T ' DELETE F3
0101 ENQ NAK % E U u SKIP Fa
oOt11t1o0 ACK SYN & F v v lct;l;:‘;\%ﬂ‘f F5
0111 BEL ETB G w EIELD F6
7 w <
1000 BS CAN ( H X x — F7
1001 HT EM ) i Y v f o
1010 LF suB * J 4 F4 — PRINT
1011 vT ESC + K 'y a ‘ cMD
1100 FF FS ’ L ° ° FIELD
1101 CR Gs - M A a XF2
1110 so RS . N A U XF 3
Tt =1 us / o - DEL XF4
(A)140698

10L6vTySPe
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a swesAg [eybig

uoIsIAl

0 1 2 3 4 5 6 7 8 9
ERASE PRINT INSERT ERASE : HOME DELETE
FIELD <~ CHAR. INPUT 4 + -»> CHAR

- 3 - - NOT
F1 Fa r3 Fa FS5 Fé6 F7 FB8 cMD USED
0 1 2 3 4 5 6 7 8 9
—_— . Y —_ .. ?

’ EScC FIELD TAB . ! v CHAR A RETURN

+— SKIP ’ <+ /

— ° o + P L ’ 0 o

( »*

K M N i 1 9 B H u 8

& A
7 Y G v c F T 6 SPACE x
% $ #
NOT
o R 5 z s E a 3 w USED
Q@ ! KEY 5
: 89 NOT
2 1 Q ENTER A NOT USED *- > OSED
USED
(A)140699

Figure D-7. Swedish/Finnish Model 911 VDT Keyboard Matrix Chart

10L6°¥ChSY6
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APPENDIX E

NORWEGIAN/DANISH KEYBOARD ARRANGEMENT,
HEXADECIMAL CODES, MODE CHARACTER POSITIONS,
ASCII, SPECIAL CHARACTER SET, AND MATRIX CHART

The standard limited-ASCII Norwegian/Danish Model 911 VDT keyboard layout and symbolization
are shown in figure E-1. Figure E-2 shows the same keyboard with keys numbered. Table E-1 lists
the special character set hexadecimal code output by key number, key legend, and mode of the
Norwegian/Danish Model 911 VDT keyboard. Figures E-3 through E-6 show keyboard mode
character positions. Table E-2 lists the Norwegian/Danish ASCII and special character set. The
keyboard matrix chart is shown in figure E-7.

(A) 140700
Figure E-1. Norwegian/Danish Model 911 VDT Keyboard Arrangement
1 2 3 a 5 & 7 8 9 10
1 12 13 14 15 16 17 18 19 20 | 21 22 23 24 25 26 27 28 29 30 31
32 | 33 | 34 35 36 37 | 38 39 | 40 | a4 42 | a3 | aa | a5 | 28 47 | 48 49 50 | st
52 | 53 | 54 55 56 | 57 ss8 | 59 | eo | 61 62 | 63 | 64 | 65 | 66 | 67 | €8 6o 70 | 71
H
72 73 74 75 % | 76 77 78 79 80 81 82 83 84 85 86 % 87 88
H
L. 2.3 \ -
75 AND 86 ARE WIRED IN PARALLEL 90 91 ACTIVE
(B)1362678 DUMMY

Figure E-2. Norwegian/Danish Model 911 VDT Keyboard with
Keys Numbered

E-1 Digital Systems Division



Table E-1. Norwegian/Danish Model 911 VDT Keyboard Special
Character Set Hexadecimal Code Outputs

[4c |

¢

Bi

IAI(] SWOSAS |el

uo;is

MODE =x *
KEY nggho KEY LeKEY MODE
I
NUMBER Tocl s T & NUMBER EGEND <Tos 1= .
# —>
17 33 | 33| 23 | oo 47 CHAR 88 {88 |8A |88
3 ‘——
—
22 38 {38 | 2a | 00 a8 FIELD 87 |87 {8c |87
‘————
)
24 o 30 |30} 29 | 0o 56 A 61 |41 |41 Jo1
25 2B | 28| sF | 1D 65 £ 78 |58 {58 |00
+
26 B 2p }2p | 3D | 7F 66 @ vc | sc |sc |oo
i .
27 27 | 27| 22 | oo 67 ) 38 |38 |3A oo
I b
36 Q 71 [ 51 ] 51 ) 11 76 z 7A | s5A {5a |1a
37 w 77 {87 ]| 57|17 82 M eD | 4D | 4D | oD
a1 Y 79 | 59 | s9 | 19 88 R 2c la2c [2¢c | 2c
46 A 70 { sp | sp | 00O 91 RETURN op obo Job Job
* LC = LOWER CASE
UC = UPPER CASE
S = SHIFT
C = CONTROL
(A) 140701

10L6VCYSY6



945424-9701

F1 F2 F3 Fa F5 F6 F7 F8 CMD
92 93 94 95 96 97 98 99 98 sc
ERASE | ERASE upper | 1 2 3 4 5 6 7 8 9 0 + - + |eEsc 7 8 9
Fs'g'-" ‘;‘P”T oF EQEE 31 32 33 34 35 36 37 38 39 30 28 20 27 18 37 38 39
eaint| 4 keeear ENTER | @ | w £ R T ¥ u 1 o P A |CHARIFIELD 4 5 6
or 89 A0 71 77 65 72 74 79 75 69 &F 70 | %ss ‘5 4 i €
. 1 2 3
HOME ICONTROL A . S D F G H J K L = [~} N SKIP
& 82 g 61 73 64 66 67 68 6A 68 6c 78 7c 38 85 31 32 33
INS ‘ DEL SHIFT z X c v B8 N M s . / SHIFT ° ’
CHAR CHAR
86 88 84 7a 78 63 76 62 6E 6D 2c 2E 2F 30 2¢
SPACE RETURN
(8) 140702 20 oD
Figure E-3. Norwegian/Danish Keyboard Showing Lowercase Mode
Character Positions and Hexadecimal Codes
F1 F2 F3 Fa F5 F6 F7 F8 CMD
92 93 94 95 96 97 98 99 98 oC
ErasE | ERASE uppER 1 2 3 4 5 3 7 8 9 o + - + |esc 7 8 9
ELELRIPOT | op todk | 31 32 33 34 35 36 37 38 39 30 28 20 27 |18 37 38 39
ernt | 4 |reread] ENTER | ©Q w | E R T v | u 1 o P | A [CHARFIELD 4 s 8
oA 82 A0 51 57 45 52 54 59 55 49 aF s0 50 88 a7 34 35 36
1 2 3
CONTROL A S D F G H J K L &z [} 3 SKIP
4— {HOME | & ’ 5 5
g8 82 8A a1 53 a4 28 a7 a8 aA 48 ac 58 sc 3B 85 31 32 33
INS DEL.
CHAR * CHAR SHIFT z X c v B N M , . / SHIFT o s
86 es 84 5A 58 a3 56 42 aE 4D 2c 2E 2F 30 2c
. SPACE RETURN
, 20 op
(8)* 140703
x
N . . .
Figure E-4. Norwegian/Danish Keyboard Showing Uppercase Mode
oy .
Character Positions and Hexadecimal Codes
1 F2 F3 F4 F5 Feé F7 F8 CcMD
92 93 94 95 96 97 98 99 98 £
ERASE | ERAS £
ERASS INPU$ UCPAPSEEH wlssﬁg BREAK | NUL XF1 | XF2 XF3 | XF4 NUL \ NUL Gs DEL NUL | ESC 7 8 9
80 81 9F Lock | 90 91 00 Al 8D BE B8F 0o 60 oo 10 7F 0o 18 37 £ 39
PRINT ? REPEAT] ENTER | oct ETB ENQ bc2 DC4 EM NAK HT s1 OLE NUL CHARFIELD 4 o N
« « 34 as 36
9A 89 g A0 1 17 o5 12 14 19 15 09 oF 10 co 8A 8c
1 2 3
HOME ICONTROL | sox oc3 EOT ACK BEL BS LF vT FF NUL NUL NUL | SKIP
ss 82 8A ’ o1 13 04 06 07 08 0A cB oc oo 00 00 85 31 3z 33
INS * DEL. SHIFT sus CAN ETX SYN STX SO CR FS RS us SHIFT ° 4
SHAR | om CHAR 1A 18 03 16 oz oE oo 1c i3 i 30 2¢
SPACE RETURN
20 oo
(&) 140708

Figure E-5. Norwegian/Danish Keyboard Showing Control Character
Positions and Hexadecimal Codes

Digital Systems Division
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F1 F2 3 F4 F5 s 7 Fs cMD
EX3 93 94 vs 96 97 98 99 98 acC

ERASE | ERASE Pl ! @ * $ % A & s ( ) — = " | Esc 7 8 9
BIELD | INPUT| e Lock 21 a0 23 24 25 s€ 26 2A 28 29 5F 30 22 18 7 28 39

’ . — | —> 4 5 6
PRINT REPEAT ENTER Q w E R T Y u 1 o P A CHAR [FIELD| 22 35 36
oA 89 A0 51 57 45 52 54 59 55 49 4F 50 1] 88 87
e [vomE | _y conTrOL| A s D F | H 3 K L | & o : | e A VL
88 82 8A at 53 as a6 a7 a8 aA 48 ac s8 sc 3A 83 3 2
INS R DEL
CHAR ¥ | CHAR SHIFT z X c v B8 N M < > 7 SHIFT o ’
86 88 84 SA 58 43 56 az 4E 4D 3¢ 3E 3F 30 2c

SPACE RETURN
20 oD

{B) 140705

Figure E-6. Norwegian/Danish Keyboard Showing Shift Mode
Character Positions and Hexadecimal Codes

Digital Systems Division
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Table E-2. Norwegian/Danish Model 911 VDT ASCII and Special Character Set

bs 1
b7 0o o 0 1 (o} 0 (o}
be [o] 0 1 (o} 1 0 0 1
ba b3 b2 b1 b3 1 0 1 0
——— m

ERASE

0000 NUL pLc SP P ElELD HERE 1S| ENTER
ERASE

000 1 l SOH DCH ' Q q R XF 1

0010 u STX pCc2 " R r HOME F1

0011 ETX DCc3 # s s TAB F2

EOT DC T DELETE :
otoo 4 $ t oFLE F3
0t1to1 ENQ NAK % u u SKIP Fa
ACK Y v INSERT .

o110 SYN & v CHAR F5

o111 BEL ETB » w w EIELD F6
—

1000 8s CAN ( b x -— F7

1001 HT EM ) Y y 4 F8

to1t1o LF suB * 4 z ——e PRINT

1011 vT ESC + & ® * cMD
— >

1100 FF Fs , & @ FIELD

t101 CR GS - A a XF2

t110 S0 RS . A ~ XF3

1111 =1 us / - DEL XF4

(A)140706

10L6VvTvSY6
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©oisIAIg swalsAs reybig

‘\Y o 1 2 3 4 5 6 7 8 9
X
ERASE PRINT INSERT ERASE HOME v DELETE
o FIELD <4~ CHAR. INPUT f - CHAR
~ NOT
1 Fi1 F2 F3 Fa ] Fé F7 F8 CMD A
2 o 1 2 3 4 5 6 7 8 9
— . /7 —_— ?
k) ’ ESC FIELD TAB CHAR 4 / RETURN
— SKIP ; / -
. . > — < )
a _ . + P L ’ o 0
( »*
5 K M N J 1 9 8 H u 8
6 7 Y G v c F T 6 SPACE X
% $ #
NOT
7 D R 5 z S E 4 3 w USED
@ ! KEY NoT NoT
M )
a 2 1 Q ENTER A NOT USED » USED
USED
(A)140707

Figure E-7. Norwegian/Danish Model 911 VDT Keyboard Matrix Chart

10L6°¥T¥SY6
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APPENDIX F

JAPANESE KATAKANA KEYBOARD ARRANGEMENT,
HEXADECIMAL CODES, MODE CHARACTER POSITIONS,
MODIFIED ASCII (JIS-8), SPECIAL CHARACTER SET,
ADDITIONAL EIGHT-BIT DISPLAYED CHARACTER SET,
KEYBOARD LOGIC DIAGRAM, AND CONTACT
MATRIX INFORMATION

The standard limited-ASCII Japanese Katakana Model 911 VDT keyboard layout and symbolization
are shown in figure F-1. Figure F-2 shows the same keyboard with keys numbered. Table F-1
lists the special character set hexadecimal code output by key number, key legend, and mode of
the Japanese Katakana Model 911 VDT keyboard. Figures F-3 through F-8 show keyboard mode
character positions. Table F-2 lists the Japanese Katakana modified ASCII (JIS-8) and special
character set. The additional 128 eight-bit characters included in the displayed character set are
illustrated in figure F-9. The keyboard logic diagram and contact matrix information are illustrated
in figure F-10.

(A) 140708
Figure F-1. Japanese Katakana Model 911 VDT Keyboard Arrangement
1 2 3 4 s 3 7 8 9 10
1 12 13 14 15 16 17 18 19 20 | 21 22 | 23 24 25 26 27 28 29 o | o3t
32 33 34 35 36 37 38 39 40 41 a2 43 a4 45 46 47 48 49 50 51
T
!
s2 | 53 | 54 55 s6 | 57 { 58 | 55 | 60 | 61 | 62 | 63 | 64 | 65 | 66 | &7 | 68 69 0 | 7
.
72 | 73 74 75** | 76 | 77 78 79 80 81 82 83 84 85 86%* 87 88
H
*%75 AND 86 ARE WIRED IN l
ACTIVE
PARALLEL 89 90 1
(8)136267C DUMMY

Figure F-2. Japanese Model 911 VDT Keyboard with Keys Numbered

F-1 Digital Systems Division



945424-9701

Table F-1. Japanese Katakana Model 911 VDT Keyboard Special
Character Set Hexadecimal Code Outputs (Sheet 1 of 11)

MODE +*
KEY KEY
NU MBER LEGEND
N ucL| s UK SK o
1 F1 92 92 92 92 92 92
2 F2 93 93 93 | 93 93 93
3 F3 94 94 94 94 94 94
4 F4 95 95 95 95 95 95
5 FS 96 96 96 96 96 96
6 Fé 97 97 97 97 97 97
7 F7 98 98 98 ! 98 98 98
8 F8 99 99 99 99 99 99
9 CMD 9B 9B 9B 9B 9B 9B

* N =LOWER CASE ALPHA
UCL = UPPER CASE LOCK ALPHA
S = SHIFT
UK = UNSHIFTED KATAKANA
SK = SHIFT KATAKANA
C = CONTROL

(A) 140709 (1/11)

F-2 Digital Systems Division
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Table F-1. Japanese Katakana Model 911 VDT Keyboard Special
Character Set Hexadecimal Code Outputs (Sheet 2 of 11)

MODE *
KEY KEY
NUMBER LEGEND
N JucL| s UK | SK c
10 gc | 9c | 9cC gc | 9c | 9cC
11 ERASE FIELD 80 | 80 | 80 80 | 8o 80
12 ERASE INPUT | 81 81 81 81 81 81
13 9F | 9F | 9F 9F | 9F | 9F
0 UPPER
CASE LOCK
!
15 1 31 31 21 c7| 00 90
R
@
16 2 32 32 | 40 cc| oo 91
7
#
17 3 ? Q 33 33 23 B1{| A7 00
$
18 4 - 34 34 24 B3| A9 Al

(A) 140709 (2/11)

F-3 Digital Systems Division
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Table F-1. Japanese Katakana Model 911 VDT Keyboard Special
Character Set Hexadecimal Code Outputs (Sheet 3 of 11)

MODE *
KEY KEY
NUMBER LEGEND

N |UCL| S JUK | SK | €
%

19 5 _T_ 35 35 25 B4 AA| 8D
AN

20 6 7{_ j' 38 36| sE | B85 | AB| 8E
&

21 7 &? 37 37| 26 | D4 Ac| 8F
*

22 8 1 38 38| 2a| bs| Ap| 7c
(

23 9 3 39 39| 28 | Ds AE! 60
)

24 0 7 30 30 29 | DC A5 | 7E
[

25 + I 2B | 2B | 5B | CE DE| 1D
K
]

26 - ° 2p| 2p | sb | cD pr|l 7F
VAN

27 — - sF | sk | 3D | DB 30| scC
[

(A) 140709 (3/11)

F4 Digital Systems Division
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Table F-1. Japanese Katakana Model 911 VDT Keyboard Special
Character Set Hexadecimal Code Qutputs (Sheet 4 of 11)

MODE *
KEY KEY
NUMBER LEGEND

N ucCcL| s UK SK C
28 ESC 1B 1B 1B 1B 1B 1B
29 7 37 37 37 37 37 37
30 8 38 38 38 38 38 38
31 S 39 39 39 39 39 39
32 PRINT 9A 9A 9A 9A 9A 9A
33 T 89 89 89 89 89 8o
34 REPEAT
35 ENTER A0 AO A0 AO AQ A0
36 Q ? 71 51 51 Co 00 11

(A) 140709 (4/11)

F-5 Digital Systems Division
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Table F-1. Japanese Katakana Model 911 VDT Keyboard Special
Character Set Hexadecimal Code Outputs (Sheet 5 of 11)

MODE »
KEY KEY
NUMBER LEGEND
N |ucL| s |uk [ sk | c
37 w o 77 { 57 | 57|c3 | oo | 17
T
38 E A 65 | 45 | 45 | B2 | A8 | 05
39 R 72 | 52 | s2|8p | oo | 12
40 T A 74 | 54 | s4 | B6 | 00 | 14
a1 v 79 | 59 | 59 {pD | oo | 19
p%
42 u 4 75 | s5 | 55 |cs | oo | 15
a3 o 69 | 49 | 49 | ce | oo | 09
44 o _ 6F | 4F | 4F {D7 | 00 | OF
45 P 70 | so | s0 | BE | 00 | 10

(A) 140709 (5/11)

F-6 Digital Systems Division
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Table F-1. Japanese Katakana Model 911 VDT Keyboard Special
Character Set Hexadecimal Code Outputs (Sheet 6 of 11)

MODE *
KEY KEY
NUMBER LEGEND
N JucL| s UK SK (ot
46 CHAR 88 88 8A 88 8A | 88
‘——
g
47 FIELD 87 87 | 8C 87 8C | 87
44—
48 RETURN oD oD | oD oD oD | oD
49 4 34 34 34 34 34 34
50 5 35 35 | 35 35 35 35
51 6 36 36 36 36 36 36
52 — 88 88 88 88 88 88
53 HOME 82 82 | 82 82 82 82
54 —p 8A| 8A 8A 8A 8A| 8A

(A) 140709 (6/11)

F-7 Digital Systems Division
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Table F-1. Japanese Katakana Model 911 VDT Keyboard Special
Character Set Hexadecimal Code Outputs (Sheet 7 of 11)

MODE *
KEY KEY
NUMBER LEGEND
N |uCL| S |[UK | sk | cC
55 CONTROL
56 A 61 | 41 |41 | c1 | oo | o1
57 s 73 | 53 |53 | c4| o0 | 13

58 D 64 | a4 | a4 | Bc| 00 | 04
Y

59 E 66 | 46 | 46 | cal| oo | o6
[

60 G 67 | a7 | a7 | 87| 00 | 07

61 H 68 | 48 | 48 | Bs | 00 | o8

62 J 6A 4A 4A CF | 00 0A

63 K 6B 4B 4B C9 00 oB

(A) 140709 (7/11)

F-8 Digital Systems Division
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Table F-1. Japanese Katakana Model 911 VDT Keyboard Special
Character Set Hexadecimal Code Qutputs (Sheet 8 of 11)

MODE *

KEY KEY
NUMBER LEGEND

N |uCL| S [UK | SK | C

64 L 6C 4C | 4C| D8 | 00 | OC
)

65 s 3B 3B| 3A} DA| o0 | 7B
(l

66 \ r 27 27 22| B9 { A2 | 7D

67 ¥ A J 1 s5¢c! scl| ool D1] A3 | o0
68 TAB SKIP 85 | 85| 83| 85| 83 | 85
69 1 31 31 31 ) 31 ] 31| 3t
70 2 32 | 32| 32| 32/ 32| 32
71 3 33 33| 33| 33| 33| 33
72 INS CHAR 86 86| 86| 86| 86 | 85

(A) 140709 (8/11)

F9 Digital Systems Division
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Tabie F-1. Japanese Katakana Modei 911 VDT Keyboard Special
Character Set Hexadecimal Code Outputs (Sheet 9 of 11)

MODE *
KEY KEY
NUMBER LEGEND
N |ucL| s |uk | sk | cC
73 l g8 | 8B | 8B [ 8B | 8B | 8B
74 DEL CHAR 84 | 84 | 84 | 84 | 84 | 84
75 SHIFT
Y
76 z 7A| 5A | 5A | c2 | AF| 1A
\\/
77 X 78 | 58 | 58 | BB | 00 | 18
Vi
78 c 63| 43 | 43 | BF | 00 | 03
Y/
79 v 76 | 56 | 56 | cB | 00 | 16
£
80 B 62| 42| 42 | BA| 00 | 02
3
81 N . 6E| 4E| 4E | DO | 00 | OE
\)
\

(A) 140709 (9/11)

F-10 Digital Systems Division
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Table F-1. Japanese Katakana Model 911 VDT Keyboard Special
Character Set Hexadecimal Code Outputs (Sheet 10 of 11)

MODE =
KEY KEY
NUMBER LEGEND
N |ucL| s |uUK | sk | c
82 M 6D | 4D | 4D | D3 | 00 | OD
. 83 , .| 2c ]2} 33c|cs| asf ic
84 . > o | 22| 22| 38| D9 | At]| IE
\V
?
85 / .| 2Fr | 2Fr | 3Fr | D2 | As| IF
86 SHIFT
87 0 30 | 30| 30| 30 30 | 30
88 . 2E | 2E| 2E| 2E | 26| 2E
—++
89 "
« R
X X
90 20 | 20| 20 20 20| 20

(A) 140709 (10/11)

F-11 Digital Systems Division
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Table F-1. Japanese Katakana Model 911 VDT Keyboard Special
Character Set Hexadecimal Code Outputs (Sheet 11 of 11)

MODE *

N UcCL| s UK SK C

(A) 140708 (11/11)

F-12 Digita! Systems Division
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F1 F2 F3 Fa F5 F6 F7 F8 cMD
52 93 24 95 56 97 98 99 98 sc
ERASE | ERASE UPPER 1 2 3 4 5 6 7 8 9 [} + - — |ESC 7 8 9
BED IPUT | o6 et IEYY 32 a3 34 3s £ 37 a8 ER) £ 28 20 sF 18 37 38 39
PRINT #  |rerear ENTER | Q@ | W £ R T v 1 o P [CEAR IFIELDl RETURN 4 s s
S
? 82 A0 71 77 65 72 74 79 75 es | eF 70 a8 87 oo 34 3s 26
1 2 3
HOME conTROL| A s D F G H J K L ; ' ¥ | skip
& 82 8A 61 73 64 66 67 68 6A 68 sC a8 27 sc 85 3t 32 33
0
NS D L]
C‘HAR # CHEA.R SHIFT z X [} v B N M N . / SHIFT -
86 8B 84 7A 78 63 76 62 6E 60 2c 2E 2F 30
=
P SPACE 1l
* Ok
LM 20 ¥
. .
Figure F-3. Japanese Keyboard Showing Lowercase Alpha Mode Character
.y .
Positions and Hexadecimal Codes
F1 F2 F3 Fa FS F6 F7 F8 CMD
92 93 94 95 96 a7 28 99 98 sc
ERASE | ERASE UPPER 1 2 3 4 5 6 7 - - 7 8 9
FIELD | INPUT CASE 8 9 o] + Esc
80 81 oF 31 32 33 34 35 36 37 38 39 30 28 20 SF 18 37 38 39
PRINT revent] ENTER Q w E R T Y u | o P | PARFIELDl ReTURN 4 5 6
oA s A0 51 57 as s2 54 s9 s5 a9 aF s0 88 87 oo 34 35 38
. 1 2
HOME CONTROL! A s =} F G H J K L 3 ' Y |skiP 3
88 82 8A a1 53 44 46 a7 48 aA 48 ac 38 27 5C 85 kY 32 33
P B SHIFT z X c v B N M R . /| sHiFT o .
es a8 84 5A 58 a3 56 a2 4E ap 2¢ 2E 2F 30 &
=
R SPACE h
o 20 P
X X
. .
Figure F4. Japanese Keyboard Showing Uppercase Lock Alpha Mode
Character Positions and Hexadecimal Codes
3] F2 F3 F4 F5 F6 F7 F8 cMD
92 93 94 SS 96 a7 98 99 98 9C
%RIQEE 5&;35 UC:PSEER HIESRE BREAK | NUL XF1 | XF2 XF3 ) XFa : \ -~ Gs DEL \ ESC 7 9
80 81 9F LOCK 90 91 00 Al B8O BE 8F 7C 80 7E 10 TF sC 18 37 38 a9
CHAR |FIE
PRINT ‘ REPEAT] ENTER | pct ET8 ENQ ocz2 Dca EM NAK HT s1 OLE HAR |FIELD) RETURN 4 5 6
9A 89 A0 1" 17 05 12 14 19 15 09 OF 10 88 87 00 34 35 36
I
HOME JCONTROL.| son | bcs EOT } ACK BEL 8s LF vT FF i 4 NUL SKIP 1 2 3
BE 82 BA 01 13 04 086 07 o8 OA os oc 78 70 00 85 31 32 33
INS v DEL SHIFT sug CAN ETX SYN STX so cR FS RS us SHIFT ° *
SHAR T 8 ShAR 1A 18 03 16 02 OE oo 1c 1E 1F 30 2€
=
R SPACE n
L 20 T
‘B 140712 X X

Figure F-5. Japanese Keyboard Showing Control Character Positions
and Hexadecimal Codes

F-13 Digital Systems Division
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Fi F2 F3 Fa Fs F6 F7 F8 cMD
92 o3 04 o5 06 97 9 99 o8 sc
ERASE | ERASE UPPER 1 # $ % A & * ( ) { ' = |ESC 7 8 2
ELD ! INPUT
0 81 oF Lock 21 a0 23 24 25 SE 26 2A 28 29 s8 sD 3D 8 *7 2 2
—> | —> 4 s [
e | 4 Irereat ENTER Q w E R T Y u | o P |cHaR [FiELD| RETURN
9A 89 A0 51 57 a5 52 54 59 55 a2 aF so eA 8c oo 34 33 36
L i - 1 2 3
CONTROL| A S =] F G H J K L ) ' NUL TAB
& kYl Bre. a1 53 aa a8 47 a8 4A a8 ac L] 27 0o 83 3 32 33
ms 1oL ] DEn SHIFT z X c v B N ™M s . SHIFT [ .
c ® 1cHAR
86 L] 84 SA se 43 56 a2 4E 40 2c 2 2F 30 2€
« SPACE 7
- 20 E
(8) 140713 X X
Figure F-6. Japanese Keyboard Showing Shift Mede Alpha Character
Positions and Hexadecimal Codes
Fi F2 F3 F4 F5 Fé F7 F8 cMD
92 93 94 95 96 97 98 99 98 eC
€rASE | ERASE upPER 7 b} 3 I + - a 3 7 + ~1| a NUL 7 8 9
LRI RTYT ] o todk | c7 cc ™ a3 8a as Da os e oc | ce co | os 00 37 e 39
¢ svter | P F sl 2l sl 2 =0 5 b e || s 4 s |6
89 Ao co ca 82 80 86 oo cs ce o7 BE 00 00 00 34 35 36
s | e | e ICONTROL| < - . n X 7 9 ; Y [P N A 1 2 3
8 82 BA cr ca sc ca B7 B8 cF c9 ce DA a9 o1 85 2t 32 33
_ 0
S o, swer [T T e 2]z 2] w] x| S
86 o8 84 c2 8B 8F ca BA 0o o3 ca Do b2
F 3 SPACE B
*
X £ 20 ¥
. . .
Figure F-7. Japanese Keyboard Showing Unshifted Katakana Character
" .
Positions and Hexadecimal Codes
F1 F2 F3 Fa Fs F6 F7 F8 cMD
92 93 94 95 96 o7 98 29 98 9c
RA: -
EF"}QIS.% EmP3$ Ucl;FSEEN NuL NUL 7 5 1 > + 2 E] 9 " ° ESC 7 8 Q
80 81 oF Lock 00 00 A7 A9 AA A8 AC AD AE A6 oE oF so | /B 37 38 39
PRINT ? REPEAT] ENTER | NuUL NuL 1 NuL NuL NUL NUL NUL NuL NUL | CHAR|FIELD| RETURN 4 5 N
9 89 A0 00 o0 ae o0 o0 00 00 [ 00 oo 8A ac oo 34 38 R
oME ICONTROL| nuL | wun | wou | omwon | owor | owon |osu | owoe | noe | owon | _y | TAB ! 2 3
& 82 BA oo 0o 00 oo 00 00 00 00 00 oo A2 A3 83 3 32 33
NS ‘ DEL SHIFT o, NUL NUL NUL NUL NUL NUL N ° . SHIFT 0 .
CHAR CHAR 30 2E
86 1) 84 AF 00 00 00 00 00 oo Aq A AS
=
A SPACE 7
*N 20
X X 3

Figure F-8. Japanese Keyboard Showing Shifted Katakana Character
Positions and Hexadecimal Codes

Digitai Systems Division
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uoisialg swalsAs reybig

Table F-2. Japanese Katakana Modified ASCII (JIS-8) and Special Character Set

bs 0 o o (o] 1 1 1 1 1 1

b7 o 0 o i o o o (o] 1 1

b6 ) ) 1 1 0 0 1 1 0 )

bs 0 1 (o} 1 o 1 (o} 1 0 1

balb3s | b2] b1 0 1 2 7 8 9 A B C D
ojloJojfjolo NUL. DLE SP- p EFF}QES H'ng ENTER| -— A N
olo]ol 1|1 SOH pct ' q ESQ&E o 715 |
ololi1}o}2 STX pc2 " r |HoME F1 [ £ 11/

olot1]1]s ETX Dc3 s TAB F2 ] ~ F *
ol1jolola EOT DC4 8 t| PEL F3 . hd [
of1lofj1}]s ENQ NAK % u SKIP Fa ' 7| 7 >
oj1]1]o}s ALK SYN & v | AR F5 7 H | = 3

olr1 1)1}~z BEL ETB , w Fl 'ELD | re 7 +* z 7
1Jo}Jo]oj}es BS CAN ( X CHAR F7 7 4 * ]

1folo}l1]o HT EM ) y f F8 7 r J v

HERERERE LF suB * z -c_;:y: PRINT | L > || Vv

1{ol1|1]s vT ESC + ( ¢ cmp | # 4 |l e )

t]1]o]o]c FF FS ’ : ',_ZTET_% - > 7 9

1 1 0 1 D CR GS - ) -5 = ~ v

111l 1]o}eE so RS . ~ 3 ¥ A A

1 1] 1] F St us / DEL. < Y = o

(A)140716

10L6VTYSH6
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g/

519

[<x]
N
oy

¥
#
¥
HHE
o
HH
1
H
Ei 2]

9t

o

A8 A9

B/1

B/0

B/g B/Y

Figure F-9. Additional 128 Eight-B
Displayed Character Set (Sheet 1 of 2)

+H
*
w3

HHHH
FHEREHE
HEEH
HEHH
A
B
HIH
HHEHH
HHH
HHH

HE
(2R

HHH

L
-

g
=<
3

8/A

9/2

A

A/R

B/2

B/A

&

wig

&/

FHHE
i
HEEE
¥
¥

i

*E
R
#H

/B

L2222

HHHE

A/B

i

FAAER

B/3

-
- £ -

B/B

**t‘;

H

8/t

FHHE
FHEE
%

9/4

4
R
FEEF

e
44
k2
R
Y
FHEEE
22l
¥
HH

A4

ER R

i

B/4

R
+ ¥

B/C

EL 2]
%
¥

axa
L

FEEEREE

FHHHHR

A
ey

HE
HH
HE

S
FEHHR
#EEE

bz d

¥

HH
R
FEFERRE
FHHHEH

Hox

#HH

b4

2/

A/l

B/S

B/D

&/

R0

i
AR
#ERHER

AUE
ey
e
(1]
RS
HHESE
HEHE

Al

R/E

£ ol

N

B/&

B/E

&7
R
HHE £ 223
223 ¥
*¥E *
Hi #HE
FEF ¥
3 =
N FHE
&F
¥
£ 2
* AREREEE
*
*
*
* FRHRERE
**
#
*
9/7
FEEFRHE HH
FHIBHIE #34
FHEHHEE 2
oF
* * *
E 23 + +
** * *
* * ¥
* * ¥
* * ¥
* * 1
H + ¥
H ¥ ¥
L] z %
a7
B
# SREEF
E22 3] ¥
+* I+
* ¥
¥ #
AlF
TEE
¥ LI
L LR 2% 2
* *
L2223 E:
B/7
¥ *
#* R
FHHE ¥
* ¥ FHEHE
* % ¥
* 3 *
¥ ¥ *
173
¥+
FHERE * *
L 2K 2 * *
* ¥ ¥ #
* 3
* ¥
FHEE E: 3

it Characters Included in the Japanese Katakana

F-16
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=

i

D/a

E/Q

Ay
]

Fig

Lt

(Wi
¥
FFEEE
H
XK
0t

¥

E2 24

E2

/e

“
e o e

2

E/Y

¥

-

Fi

F/9

HE

-
-

*HE

¥

HHEEE

e e R

-~

Ao o A e
o e e e R
e e

##
%
**

%
#%

-
L EERT]

e
-

cr2

brz

o/a

E/A

Fid

e

"
E R

o e oA e e
L]

"

@ e
-

¥k
EREHR
¥

(W]

0/3

o/

E/3

E/B

F/3

F/B

E2 2

EHRE

e e i
T e e

o
e

e 2]

t/C

n/a

/e

E/4

E/C

F/4

F/C

oo

bl % R ; -
P LR

Y

™
I
-

-
%
-~

»

i E

W5

0/

o/

E/S

E/D

F/3

F/m

R

s

-

FREEE

FEEHE
*

L/t

b/t

D/E

Efé

E/E

Fl&

F/E

*EEER

b3
i -

e o e
e e e
e ot

HEEEE

HFER

FEHEHE

-
e

%

o7
FHERE
*
* ¥
*
* ¥
+
oF
#REEE
*
*
¥ %
*
*
7
R
FERHE
*
*
#¥
F
RS2
*¥®
¥
E/7
*
¥
*
E/F
*
*
¥
*
*
Fr7
%
*
*
¥+
¥
*
*
FIF

Figure F-9. Additional 128 Eight-Bit Characters Included in the Japanese Katakana

Displayed Character Set (Sheet 2 of 2)
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$O-52847-8

| RESISTORS ARE !/4 W CARBON 5%
TOL AND CAPACITORS ARE 16 WVDC MIN
1 e B R I KEYBOARD o\ Mbisommect uc o we
AINA INLY RO
l; %g %I_i’ %g ; l’i %’I‘ ;%7 %? g c22 ca3 PARTS iw;rLc:a AIEL OTHER PARTS COMMERCIALLY]
VAl LI
[} o 3 ] 2 LIST 3 E;ﬁl;n:ligm COMPONENTS MAY BE SUB -
[ q [ q L | ST
E '-l;] B *D rEL:l .L_r] V-D B — _ 8y — LOCATION | MFG TYP | DESCRIPTION MICRO SWITCH gry
+ + + 3 ¢ LT 3 (o) Y24 MICRO 5=
p ¢ 16114 | 7 1 @ PROCESSOR | SD-01558 1
X3 15 - Z ;
ry Py ry ry r S —al® | : / 1 T1 40 PIN SD-20117 | 1
) ‘ 1 E e A . 934002 |SOCKET
2 3 By ot c21 c20 2 SN74154  |IC sW-12077 | 1
N ¢ — $ S e Py E— 3 SN75350B |IC 1
6 ',.l:\ ..l:] ,DG ,C] D B ._D 104 P S, I | 4 6.8KQ  |RESISTOR | Sw-12195 | 1
e pndl B 3 3 95 €2 ¢ ":é__ +5v — = 5-13 10K RESISTOR | sw-11288 | 9
—8y7 p 20 - 14 1.2KN RESISTOR SW-10106 | 1
1 @ m m 7 52 M2 ? 15 2700 RESISTOR FP-10039 | 1
: X1 _6'6 2“7 8 16 1500
s i ¢ $ + —S4s 6l 5 RESISTOR | $D-20004 | 1
5 2o T T T vsskel 17 220 RESISTOR sw-10773 | 1
@ @ @ ’@"‘wa 4 ; | = '-——ZZ—IYI pBgH2= ".51 18 G752 DIODE RW-10017 | 1
- . * 3 = 23y pyseafT 19 1 pafd CAPACITOR | SW-10610 | 1
«»@ ' 2 ]2 : 24 Yi o6t = [l'l| 20,21 15 pid CAPACITOR | sp-20181 | 2
7y 3 3 X3 Lo 0 25 oRoG pB8HE IN| JouT 22 .1 pfd CAPACITOR | RW-10438 1
1 - o — 26 5 23 15 pafd CAPACITOR | RW-10382 | 1
@ 75 ZL\;,Dg gzsl +v 24 3,57MHZ |CRYSTAL | sp-20203 | 1
* 28, 13 HOUSING- -
{PIL DB2H=— A - SD-11534 | 1
+[67]+{47] +{26] '-I:: ’-EJ 40) *-IEI 'I:’ 292 oB 112 _ PLASTIC
3 3 s = T x7 30,p3 ALEHL— = Ra P1 fif;i 126 |CONNECTOR| sD-11568 | 1
! . 3 1l R0 -
2 pl4 WRHO—
‘ "@ ‘ 1 ' 32, BN p2-pa  |AMP CONNECTOR| SD-11589 | 3
4 —— : ——3 X8 KANA LIGHT FER PeEN -87233-5
i ! ~PI6 RDF-— < P.C. BOARD| SD-01551 | 1
' '@ X5 SPEAKER —3'4—iPI7 Eg INT 2 PANEL SD-01552 1
3 |’—'—§-24 Y4 NTHS TYPE"A’ MODULE 10015DIA 35 90
. ' . Y5 SSH— TYPE'B' {2 MODULE 1001sD2A 34 1
? ”@ & v ——122 Ye sten-—; - 125 ‘[LITRONIX |L.E.D. SD-11576 | 1
— — L28 Ri6 ——Y7 XTAL 2= -
T+ (5 51t wo— e [P A
Py X3 i‘ 40 V‘f__ _._10_}_
el 14311 {7l Balt (s3] AR l
Rt + ¢ "'("‘)V 13 12 1 10 /o oo oo oo ol
B 8B BB BB B
‘@B'@m 7 +5v é 8 76 54 3 2 |
g 1+t BB i L 2 , v n WU LW HUUUEED
=t =TT = = — ic3
(|7 8 ivs a3 Y2 i [vo; — | s Ri3 A i
| [ r—K . QQ d b b 26
1
2 3 4 6 -_—
RIS = sRouNome =
A RI7
MICRO SWITCH $s0-01551 ! EI" =
ces FREEPORT 1L USA l '
0 o aoon Q 1) SPEAKER  /8\
:,:' '2‘
| 2 s P2
—= O OhOoLo O“”O“ O O IO O rock swrren. £
| |‘ - B P3
Q) ld'OOOUO' O’O‘O' | | |
’“ ’ 1 | 1 ’ CONTROL =
Ol ] OOOOO QO00O 'O O
| | | | | | | [ l | MEASURED AT CONNECTOR — -
I 1 l A TERMINALS i revision "
- CONNECTOR PINS (MATING omm DLS [7-20-78
000 | lo'ooowo*o@' O 00 s mesam [FETE
l | | REMOVED FLUSH WITH ! A
|" \' I \ I —_— BODY OF CO}VNECTOR THIS GRANTNG COVERS A PROPRIETARY ITEM AND IS THE PROPERTY
W”;fm 1-)?1\3‘;’11;5 z}; OLZJ(:OWS o B COPAED OF FSED WO T APFRGVAL OF WcRD SETEN.
. . P2-PINS 2,5 csoms  TEYAS INSTRUMENTS, INC.
P3- PINS2, 3 v-75-01761—10 [l [ [ []
N ALL MODULES TYPE "A" UNLESS P4 - Pins 1, 3 [y I
TooL OTHERWISE NOTED Dmvggglc]w[ 91SD23-2

Figure F-10. Japanese Katakana Keyboard Assembly Logic
Diagram and Contact Matrix
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ALPHABETICAL INDEX

INTRODUCTION

The following index lists key words and concepts from the subject material of the manual
together with the area(s) in the manual that supply major coverage of the listed concept. The
numbers along the right side of the listing reference the following manual areas:

e  Sections - References to Sections of the manual appear as “Section x” with the symbol
X representing any numeric quantity.

e  Appendixes - References to Appendixes of the manual appear as “Appendix y”’ with the
symbol y representing any capital letter.

e  Paragraphs - References to paragraphs of the manual appear as a series of alphanumeric
or numeric characters punctuated with decimal points. Only the first character of the
string may be a letter; all subsequent characters are numbers. The first character refers

to the section or appendix of the manual in which the paragraph is found.

e Tables - References to tables in the manual are represented by the capital letter T
followed immediately by another alphanumeric character (representing the section or
appendix of the manual containing the table). The second character is followed by a
dash (-) and a number:

Tx-yy

e  Figures - References to figures in the manual are represented by the capital letter F
followed immediately by another alphanumeric character (representing the section or
appendix of the manual containing the figure). The second character is followed by a

dash (-) and a number:

Fx-yy

e  Other entries in the Index - References to other entries in the index are preceded by
the word “See” followed by the referenced entry.

Index-1 Digital Systems Division
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Address, Cursor. . . .. ... L L. 1.3.1.6 CRUBITOUT . ................ 1.2.3,1.3.14,
Addressing. . . ....... .. ... 1.3.1.3,F1-6 1.3.1.5,1.3.1.6
Alarm: CRUBIT,12-15 .. .. ........... 1.3.1.5,13.1.6
LOgIC v v v 1.44.7,Fi1-48 CSQ o it 1448
Software .. .......... . .. 123 Cursor. . .. ... .o 1.2.2.1,1.3.1.6
AQ. e T1-7 Address. . . ... ... ... . 1.3.16
Audio. . ... ... ... ... i T1-1 Address Latches . .. ...............1444
Circuitry .. ... o e e e 1.4.2.10 EnableLatch .................... 1.44.4
Modem ........... ... ... 1.343 Move. .. ... .. .. ... 1.3.16
Auxiliary H-Sync Generator .. ........... F1-22 MoveVerb......................2323
CVID/VIV. .. ... i 1.34.1
BBTSL .................. 144.2,T1-6,T1-7 .
BeepEnable. . ......... 1.3.16,134.2,14.2.10 Danish/Norwegian Model 911 VDT
BET,1,2T ... ... i 1342 Keyboard Information. .. ........ Appendix E
Bit Assignments, CRU ... .......... F19,F1-10 Data:
BKBINL ............... 144.2,14.43,Ti-6 Character. ... ..., 123
Blinking Cursor Enable. . ... ........... 1.3.1.6 Display Memory Read . . ... ......... 1.3.1.6
Block Diagram, Keyboard. . . ... ......... F1-17 Display Memory Write . . ... ......... 1.3.1.6
BRIGHTNESS Control. . ............... 143 Keyboard. . ............... 1.3.1.6,133.1
BTL ... i 1442, T1-6 Path,Keyboard. . .. ................ F1-21
BTSL ... 1442,T1-6 Dlagnostlc ......................... 232
BufferRegister. ... ................. 14.2.1 Difference Amplifier . ................ 1426
Built-InTest. . ...................... T1-2 Display:
Logic v v v 144.2,F1-33 CUISOr. « v v et et e e e e 1.3.16
Signals. . .......... ... . ... . Ti-1 Enable....... ... it 1.3.1.6
ByteSelecior . . ....... ... 1444 Memory ReadData . . .............. 1.3.1.6
Memory WriteData. . ... ........... 13.16
CDVerbEntry . ..................... F2.3 Displayed CharacterSet . . .. ............ F146
Character: DotCounter. . ................ 1.448,F1-51
AddressCounter. . ................ 1448 Dual-Gain Video Amplifier . . ... ...1.4.2.7, F1-26
Address Counting Scheme. . . . . . .. F1-52,F1-53 Dual Intensity Enable. . .. ............. 1.3.1.6
Counter. .. ..cviinn i 1448
Data..........cooiiiii.. 1.2.3 Electronics, Keyboard . .. ............... 1.2
DecoderROM. . .. ... ............. 1448 Encoder. ........... ... ... ... ... 14.1.2
Matrix. . .. ... ... F145
Synchronization Logic . . . ............F1-50 Fault Isolation Procedures. . ... .......... T2-1
Clock Buffer/Selector. . .. ............. 14438 French Model 911 VDT Keyboard
CompositeSync .................... 1429 Information. ................. Appendix B
Contact Matrix . .. .................. 14.1.1
CRAOQ......... ... .. 1442 T1.7 German Model 911 VDT Keyboard
CRAIQ...... ... ... ... ... 1442, T1-7 Information. . ................ Appendix C
CRA9Q...................... 1.44.2,T1-6 Graphics Symbols . . . ... ... ... ... ... F146
CRACQ. ... ... i 1443
CRT: Hardware Interface Signais . . ........... 1.3.15
Bias . ........ .. . ... 143 H-Drive Generator. . .. ............... 1429
Interface Logic . .. ............ 1.23,144.1 HorizontalSync . ................ Ti-1,T1-3
Monitor. . ................. 1.2.2.1,143, Hot Mock-Up System. . .. ......23.1 F2-1 F2.2
F2-10, ¥2-11, F2-12, T1-30, T2-15 HSBQ. ... ... i, G1-7
CRTCLK. . ...... . i, 1429 HSQ. ... i 1448
CRU: HSYNC ... ... i 1429
Address Bits (CRUBIT,12-15) . ........13.15
Address Command Decode . .. ........ 1444 Increment Cursor .. .................. 123
Control Latches .. ................ 1444 InputBuffers . .......... ... ... ... 1444
Input Assignments. . . ............... F1-10 Instruction Decoder. ... .......... 1444, T1-8
Input Data (CRUBITINT). . . ......... 1.3.1.5 Intensity . . .......... .. 1.3.1.6
Interface Logic. . ............ 144.4,F1-36 Interface:
Minimum Input Timing Restrictions . . . . .. F1-8 Descriptions. . .. .......... ... ... .. 1.3
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ModeSelect..................... 1.3.1.6 VDT Controller/Computer Interface. . ...... 13.1

TET 12T . . 1331 VERT.SYNC. .. ... . Ti-3
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California
831 S. Douglas Street
El Segundo, California 90245
{213) 973-2571

100 California Street

Suite 480

San Francisco, California 94111
(415) 781-9470

776 Palomar Avenue
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Waltham, Massachusetts 02154
(617) 890-7400
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Southfield, Michigan 48034
(313) 353-0830
(800) 572-8740*

Minnesota
7625 Parklawn Avenue
Minneapolis, Minnesota 55435
(612) 830-1600

Missouri
2368 Schuetz
St. Louis, Missouri 63141
(314) 569-0801*

New Jersey
1245 Westfield Avenue
Clark, New Jersey 07066
(201) 574-9800

Ohio
4124 Linden Avenue
Dayton, Ohio 45432
(513) 258-3877

Pennsylvania
420 Rouser Road

Coraopolis, Pennsylvania 15108

(412) 771-8550

Ti-CARE*

Centralized Dispatch Telephone Numbers

for Requesting Service

800-
325-4324

Texas
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P.0O. Box 226080
M/S 3108
Dallas, Texas 75266
(214) 689-4460
13510 North Central Expressway
P.0O. Box 225214
M/S 393
Dallas, Texas 75265
(214) 238-3881

9000 Southwest Freeway, Suite 400
Houston, Texas 77074
(713) 776-6577

8585 Commerce Drive, Suite 518
Houston, Texas 77036

(713) 776-6531

(713) 776-6553*

Virginia
1745 Jefferson Davis Highway
Crystal Square 4, Suite 600
Arlington, Virginia 22202
(703) 553-2200

Wisconsin
205 Bishops Way
Suite 214
Brookfield, Wisconsin 53005
(414) 784-1323

201-574-9800
New Jersey
North of

3083-751-1780

408-
J32-1840

718
540-7311
854- 3273 800-

525-8055

325-4583

800-
325-4324

800-241-3047
800-392-1488

@ SR

808-955-2617 (Hawaiian Islands)

Houston Customers-
713-776-6511
Ext. 553 or 554
Installation for Computer Systems
800-231-2807
713-937-1200 (Texas only, coliect)

Dailas Customers-
214-238-3881

*Service mark of Texas Instruments

The Tl Customer Support Line is available to answer our customers’ complex
technical questions. The extensive experience of a selected group of Tl senior
engineers and systems analysts is made available directly to our customers. The Tl
Customer Support Line telephone number is (512) 250-7407.
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