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SECTION I
T-5101 Specification

INTRODUCTION

The purpose of this manual is to provide operation and
maintenance information for the T-5101 Interactive Display
Terminal.

The scope of the material provided is sufficient in all
aspects of operation and maintenance of the equipment.

The T-5101 consists of cable-interconnected assemblies.
This unit is in turn connected to a computer by an additional
interface cable.

The T-5101 Interface Display Terminal is shown in
Figure 1-1.
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Display
80 Character Lines
Character Positions
Character Set
Screen Phosphor
Face Plate
Refresh Rate
Protected Fields

Status Displays

Control Characters Display

Blinking Field Rate
Security Fields
Page Roll

Cursor
Format

Controls

Data Transmission

Code

Parity

T-5101 SPECIFICATIONS

24

1920

96 ASCII (Upper Case)
White (P4)

E :ched

60 Pages/Second
Reduced Intensity
8

31

4 per second
Display Suppressed

Up

Reverse Video Block

Forespace, Backspace
Upline, Downline, New
Line, Return, Home, Tab
Backtab, Position
Addressing, Position
Reading

Asynchronous ASCII
10 unit code

Even



Data Transmission

Interface RS-232-C

Rates 110, 150, 300, 600, 1200,
2400, 4800, 9600 Baud

Duplex Full and Half
Modes Conversational
Block

Line, Page or
Message (all or

foreground)
Keyboard
Construction Separate

Character and Control Keys 68

Cursor and. Format Keys 14
Numeric Keys Pad 14
Function Keys 16

Transmission Send Control

Keys Page, Line, Message

Interlocking Two Key rollover

Key Operation 2 ounce

Lighted Mode Keys Shift Lock, Write Protect
Program, Conversation,
Page Edit

Memory
Storage Capacity 1920 Characters
Security Locations Display Suppressed

Control Character Storage Direct from Keyboard
or Computer



Memory

Protected Fields

Data Editing

Keyboard Editing
Character

Line

Page

Protected Fields

Computer Controlled Editing

Tempest

Complies With NACSEM
5100, As Modified By
AFNAG-9A

Physical Characteristics

Dimensions
Display
Keyboard
Weight
A-C Power Requirement

Environment

Character Protect Bit

Insert, Delete

Type over,

Insert, Delete,
End of line

Erase to

Clear all or foreground
to Nulls or Spaces, Erase
to End of Page (Replace
All or Foreground with
Nulls or Spaces)

Reduced Intensity

All of Above with Receipt
of ESC Sedquences

14.12"H x 20.5"W x 18"L
4"H x 20.5"W x 9"L

55 1bs.

115 Volt, 60 Hz

5-50°C; 41-122°F

5-95% Relative Humidity
without Condensation



SECTION II

MICROCONTROLLER PROGRAMMING

The organization of data transmission and control for the T-5101
interactive data display terminal is given in the data flow block
diagram, Figure 2-1 below. A detailed description of control

and programming for the microcontroller follows. Specific details
of the terminal logic and control devices are contained in schematic
drawing 129361, sheets 7-1 through 7-22, contained in Section 7.

MEMORY DISPLAY TO:
SECTION SECTION IDEO
(RAM) ONITOR
—L—T— DATA SIGNAL
CONTROL ». ASYNCHRONOUS INTERFACE
FROM: SECTION RECEIVER \TO/FROM:
KEYBOARD ROM ﬂ TRANSMITTER | !,COMPUTER and/or
I . PRINTER

Figure 2-1. T-5101 Main Circuit Board
Data Flow Block Diagram

T-5101 pata oraganization is based on random access memory time sharina
between control section and display section, with the display

section given highest priority for the refresh function and the
control section given secondary priority. The display function
utilize random access memory 27% of the time leaving 73% for the
control functions. This sharing organization provides the T-5101
with greater reliability of terminal operations since fewer com-
ponents are required.



Data information and control commands are transferred internally
between the various logic sections and components over a tri-state
(memory, control, timing) bus.

Keystroke signals enter the main logic board as 8 bit parallel data
codes, along with strobe signals. However, data received from an
interfacing computer is received as ASCII seven bit serial data.
The logic board has a serial-parallel converter to translate serial
ASCII codes to parallel codes as well as a FIFO buffer to allow
time for operations which are longer than inter character intervals
in fast transmission rate environments.

The transmitter/receiver is an LSI/UART chip which (1) accepts

serial ASCII 10 or 11 unit codes (word structure option is strappable)
from an RS-232-C standard interface or 20 ma current loop optional
interface and (2) transmits an equivalent 8 bit parallel code as

a data word to the control section. Furthermore, the universal
asynchronous transmitter/receiver (UART) also decodes 8 bit words
received from the T-5101 control section and transmits serial AST II
over the data signal interface. See Figure 2-2 for additional
details of the UART.

Information transfer is controlled in the T-5101 by the microcontrol
logic commanded by codes stored in a preprogrammed ROM. The standard
T-5101 terminal functions are contained in four pages (256-8 bit
words /pages) of microcode, with printer extension option requiring

an additional page, and terminal polling option needing two pages.

The display memory section consists of 16 random access memory (RAM)
chips, providing storage capacity of 2048 8-bit words. This memory
provides useful character storage of 1920 characters, 24 lines of
80 characters each. The memory section also contains conversion
logic necessary to monitor display cursor position.

The display section consists of four main subsections, i.e.,

(1) Character Generator, (2) Row Refresh Logic, (3) Cursor Display
Logic, and (4) Timing Control. In addition to the above functions,
display section also provides control for reduced luminance
(protected fields) and 8-status indicator displays.

Actual registers used in the T-5101 micro controller code are sumr-
marized and listed in Table 2-2.
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T-5101 Asynchronous Receiver/Transmitter (UART)



PIN

. NUMBER NAME SYMBOL FUNCTION
1 VSS POWER SUPPLY Vss +5 volts Supply
2 Vgg POWER SUPPLY \/eTe! -12 volts Supply
3 Vpp POWER SUPPLY VDD Ground
4 RECEIVER RRD A high-level input voltage.
REGISTER Vig a@pplied to this line
DISCONNECT

disconnects the RECEIVER
HOLDING REGISTER outputs from
the RRg —RR} data outputs

(pins 5-12
5-12 RECEIVER RRg The contents of the RECEIVER
HOLDING RRy HOLDING REGISTER appear on
REGISTER these lines in parallel if
DATA a low-level input voltage,

Vi is applied to RRD.

Program control selection of
a word length less than eight
(8) bits will cause the most
significant bits of the
character to be forced to a
low-level output voltage,Vqy,.
The character will be right
justified. RRq (pin 12) is
the least significant bit of
the character.

13 PARITY ERROR PE The status of the parity
verification circuit appears
on this line, if a low-level
input voltage, Vi, is applied
to the STATUS FLAGS DISCONNECT
(pin 16) control line. Wired
OR capability is provided on
this line allowing PE lines
from other arrays to be OR
tied. A high level output
voltage,Vpoyg, on this line
(under the conditions above)

Figure 2-2. T-5101 Asynchronous Receiver/Transmitter (UART) (Continued)



PIN
NUMBER NAME SYMBOL FUNCTION

indicates a PARITY ERROR
in the received parity bit
as programmed by the EVEN
PARITY ENABLE control line
(pin 39). The status is
updated each time a charac-
ter is transferred from the
RECEIVER REGISTER to the
RECEIVER HOLDING REGISTER.

14 FRAMING FE The status of the STOP bit
ERROR detection circuit appears

on this line if a low-level
input voltage, Vpp, is
applied to the STATUS FLAG
DISCONNECT (pin 16) control
line. Wired OR capability
is provided on this line
allowing FE lines from other
arrays to be OR tied. A high-
level output voltage, Vgg,
indicates that the received
character has no valid STOP
bit, i.e., the bit following
the parity bit is not a high-
level input voltage, Vige

15 OVERRUN OE The status of the DATA RECEIVED
ERROR circuit appears on this line of

a low-level input voltage, Vg,
is applied to the STATUS FLAG
DISCONNECT (pin 16) control
line. Wired OR capability is
provided on this line allowing
OE lines from other arrays to
be OR-tied. A high level out-
put voltage, Vpy, indicates that
the previously received charac-
ter was not read (DR line not
reset) before the present
character was transferred to
the RECEIVER HOLDING REGISTER.

Figure 2-2. T-5101 Asynchronous Receiver/Transmitter (UART) (Continued)



PIN
NUMBER

16

17

18

19

20

21

22

Figure 2-2.

NAME

STATUS FLAGS
DISCONNECT

RECEIVER REGIS-
TER CLOCK

DATA RECEIVED
RESET

DATA RECEIVED

RECEIVER INPUT

MASTER RESET

TRANSMITTER
HOLDING
REGISTER
EMPTY

SYMBOL

SFD

DRR

DR

_FUNCTION

A high-level input voltage,
Vigs @pplied to this pin
disconnects the PE, FE, OE,
DR and THRE circuit outputs.

This clock is sixteen (16)
times faster than the desired
receiver shift rate.

A low-level input voltage, V. _,

. . . IL
applied to this line resets
the DR line.

A high level output voltage,
Vorr indicates that an entire
character has been received
and transferred to the
RECEIVER HOLDING REGISTER.

Serial input data received on
this line enters the RECEIVER
REGISTER at a point determined
by the character length, parity,
and the number of stop bits.

A high-level input voltage, Vige
must be present when data is
not being received.

This line is strobed to a high-
level input voltage, Vi, to
clear the logic after power
turn-on. It resets all registers
and sets the serial output line
to a high-level output voltage,

VOH .

A high-level output Voltage, VOH'
on this line indicates the
TRANSMITTER HOLDING REGISTER has
transferred its contents to the
TRANSMITTER REGISTER and may

be loaded with a new character.

T-5101 Asynchronous Receiver/Transmitter (UART) (Continued)



PIN
NUMBER NAME

23 TRANSMITTER
HOLDING
REGISTER
LOAD

24 TRANSMITTER
REGISTER
EMPTY

25 TRANSMITTER
REGISTER
ouTpPUT

SYMBOL

THRL

TRE

TRO

FUNCTION

A low-level input voltage,

Vi1, applied to this line

enters a character into the
TRANSMITTER HOLDING REGISTER.

A transition from a low-level
input voltage. Vi, to a high
level input voltage. Vry,
transfers the character into the
TRANSMITTER REGISTER if it is
not in the process of trans-
mitting a character. If a
character is being transmitted,
the transfer is delayed until
its transmission is completed.
Upon completion, the new charac-
ter is transferred simultaneously
with the initiation of the
serial transmission of the new
character.

A high-level output voltage.
Vog+ ©on this line indicates that
the TRANSMITTER R:iGISTER has
completed serial transmission

of a full character including
STOP bit(s). It remains at this
level until the start of trans-
mission of the next character.

The contents of the TRANSMITTER
REGISTER (START bit DATA bits,
PARITY bit, and STOP bit), are
serially shifted out on this
line. This line will remain

at a high level output voltage,
Vore when no data is being
transmitted. A start of trans-
mission is defined as the trans-
ition from a high-level output
voltage, Vg, of the start bit.

Figure 2-2. T-5101 Asynchronous Receiver/Transmitter (UART) (Continued)



PIN

NUMBER NAME SYMBOL FUNCTION

26-33 TRANSMITTER TRy - Parallel 8-bit characters are
REGISTER TRg input on these lines into the
DATA INPUTS TRANSMITTER HOLDING REGISTER

with THRL Strobe. If a charac-
ter of less than 8 bits has

been selected (by WLS; and WLSj3),
the least significant bits only
are accepted. The character is
right justified into the least
significant bit. A high-level
input voltage, Vig: Will cause

a high-level output voltage,

VOH' to be transmitted.
34 CONTROL CRL A high-level input voltage,
REGISTER on the line loads the
LOAD caﬂTROL REGISTER with the

control bits (WLS,, WLS,, EPE,
PI, SBS). This line may be
strobed or hard wired to a
high-level input voltage, Viy.

35 PARITY PI A high-level input voltage,
INHIBIT Vig: on this line inhibits the

parity generation and verification
circuits. The STOP bit(s) will
immediately follow the last data
bit on transmission if parity is
uninhibited. A low-level input
voltage, VIL' enables the
parity generation and verifica-
tion circuits. PI will, when a
high-level input voltage, VIH’
is applied, also clamp the PE line
(pin 13) to a low-level output
voltage, V

OL"*
36 STOP BIT(S) SBS This line selects the number of
SELECT STOP bits generated after the

PARITY bit during transmission. A
high-level input voltage, Viy, on
this line selects two STOP bits,

and a low-level input voltage, Vyp.
selects a single STOP bit.

Figure 2-2. T-5101 Asynchronous Receiver/Transmitter (UART) (Continued)

2-8



PIN

NUMBER NAME SYMBOL FUNCTION

37-38 WORD WLS2 These two lines select the
LENGTH WLS; character length to be 5, 6,
SELECT 7, or 8 bits.

WLS,H WLSq WORD LENGTH

VIL VIL 5 bits
Vi Vin 6 bits
Vin VIL 7 bits
VIH VIH 8 bits
39 EVEN EPE This line selects either even
PARITY or odd PARITY to be generated by
ENABLE the transmitter and checked by

the receiver. A high-level input
voltage, Vyyg, selects even

PARITY and a low-level input
voltage, Vi1, selects odd

PARITY.
40 TRANSMITTER TRC This CLOCK is sixteen (16) times
REGISTER CLOCK faster than the desired trans-

mitter shift rate.

Figure 2-2, T-5101 Asynchronous Receiver/Transmitter (UART) (Continued)

Information is transferred between functional units by way of the
tristate bus, TSB, under microprogram control. This information
transfer consists of eight-bit characters transmitted in parallel
between the following units.



TABLE 2-1. T-5101 FUNCTIONAL UNITS
Unit
Mnemonic Unit

RCV From External Serial Source via UART Receiver

KEY From Keyboard

CPR From Cursor position row register

CPC From Cursor position character register

LIT From/To Eight bit literal register

RDR From Random access page buffer via the Read
Data Register

WDR To Random access page buffer via the Write
Data Register

LRC From/To Modulo 2 adder and accumulator (7 bits)

ADD From Switch (8 bits) internal, manually set

MACR From/To Random access page buffer row counter
(address register high order five bits)

INPUT Utility Register¥*

OUTPUT Utility Register*

CMD Utility Register*

MAR From/To Margin Register

IND From/To Indicator Register

CNTR From/To Counter Register

*  Unused

in Standard T-5101




TABLE 2-2.

TABLE OF REGISTER USAGE

Register Register Description
Symbol Name
WDR Write Data Register Eight bit character register
contains characters to be
written into the R.A.M. from
tri state bus.
RDR Read Data Register Eight Bit register to con-
tain characters read from
the R.A.M. for transfer to
tri state bus.
MACC Memory Address Counter Contains low order 7 bits of
Character the R.A.M. address accessible
to the tri state bus (column).
MACR Memory Address Counter Contains high order 5 bits of
Row the R.A.M. address accessible
to the tri state bus (row).
ARTO Communications Interface
UART
ART1 Auxiliary Interface UART
(printer, etc.)
LIT Literal (8 bit) Register Used to transfer constants
from ROM to tri state bus.
CPR Cursor Row Position
Register
CPC Cursor Character Position
Register
KEY Keyboard Register
LRC Longitudinal Transmissions For modulo 2 sum check of
Check Register transmission characters.
RCV Receiver Receiver character register




TABLE 2-2. TABLE OF REGISTER USAGE (Continued)

Register Register
Symbol Name Description

ADD Switches set manually
inside cabinet

MAR Margin Register Eight bit utility register
used for temporary holding
of dynamic data.

CNTR Counter Register Eight bit utility register
used for holding program
counter during subroutine
calls, and for incremented
or decremented comparisons.

IND Indicator Register Eight bit register controls
lighted indicators at right
hand side of screen.

1 = lighted..

CMD Command Register Not used in standard MMDC.

OUTPUT Output Register Not used in standard MMDC.

INPUT Input Register Not used in standard MMDC.

INSTRUCTION SET FOR T-5101 MICRO CONTROLLER

Instructions may be partitioned into two classes, those which occupy
two eight bit bytes and those which occupy one eight bit byte. These
can be represented as six or three octal digits, respectively, where
the high order bit in each word is assumed to be zero. The implied
ninth bit is, of course, not actually present in the eight bit
hardware.

high order word low order word (if required)

RN ] Lid 11

(D 5 D3, 1 Dj,0) (D, 2 Dy, 3 Dy, o)




Where Dj 3 is the jth octal digit for the ith 8 pit word.
Subfields of instructions will be indicated by only the high order

and low order octal digits in parentheses, for example: Only
high order word:

NI

Examples of terminal control functions written in the T-5101 mnemonic
instruction set are given at the conclusion of this section.
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TABLE 2-3.

T-5101 INSTRUCTION SET

001
003
004
005
006
007
016
017
020
021
022
023
024
027
030
031
032
033
034
035
036
037
040
042
044
045
046
051
052
053
054
055
056
057
060
061
062
063
064
065
066
067
070
071

READ 072
WRITE D73
CLR WDR 074
LOA WDR 075
SET WPROT 076
CLR WPROT 077
SET PROTM 100
CLR PROTM 120
CLR MACC 121
LOA MACC 122
SET MACC 123
INC MACC 124
DEC MACC 130
LOA CPR 131
CLR MACR 132
LOA MACR 133
SET MACR 134
INC MACR 150
DEC MACR 156
INH CUR 157
ENA CUR 160
SET BEEP 161
LOA OUTPUT 162
LOA MAR 163
LOA IND 164
CLR IND 165
LOA CMD 166
LOA CNTR

INC CNTR 170
DEC CNTR 172
SET TIME 173
SET BIN 174
CLR RTSEN 175
SET RTSEN 200
CLR STB1 201
SET STB1 202
CLR STB2 203
SET STB2 204
CLR STB3 205
SET STB3 206
CLR STB4 207
SET STB4 210
CLR STB5 213
SET STB5 214

CLR STB6
SET STB6
CLR STB7
SET STB7
CLR STBS
SET STBS8
JMP

SEL ARTO
SET RTSO
CLR RTSO
LOA ARTO
CLR ARTO
SEL ART1
SET RTS1
CLR RTS1
LOA ART1
CLR ART1
LOA LIT

CLR LRC

CLK LRC

TSB=RDR

TSB=KEY

TSB=RCV

TSB=LIT

TSB=CPC

TSB=CPR

TSB=LRC

TSB=ADD
TSB=INPUT
TSB=MAR
TSB=IND
TSB=CNTR
JFC TSBl
JFC TSB2
JFC TSB3
JFC TSB4
JFC TSB5
JFC TSB6
JFC TSB7
JFC TSBS8
JFC KEYSTR
JFC CALL
JFC RTN

220
221
222

230
231
232
234
235
236
237
240
241
242
243
243
244
244
245
246
247

250
251
252
253
260
261
262
263
264
265
266
267
300
301
302
303
304
305
306
307
310
313

JFC
JFC
JFC

JFC
JFC
JFC
JFC
JFC
JFC
JFC
JFC
JFC
JFC
JFC

JFC
JFC
JFC

JFC
JFC

JFC
JFC
JFC
JFC
JFC

OFLO
MAC=CPR
OPT1

RDR
RPE

RFE

THRE

CTS

TRE
NORS/OPT2
PROTM
PROT
INTIN
FULL
KEYST2
OPNC
RESET
CONV

FDX

MACC
NULL
LIT7
LIT8
STB1
STB2
STB3
STB4
STBS.
STB6
STB7
STBS8
TSB1
TSB2
TSB3
TSB4
TSB5
TSB6
TSB7
TSBS
KEYSTR
CALL




TABLE 2-3.

T-5101 INSTRUCTION SET (Continued)

314
320
321
322
330
331
332
333
334
335
336

337
340
341
342
343
343
344
344
345
346
347

JTC NRST/OPT2
JTC PROTM
JTC PROT

JTC INTIN
JTC FULL

JTC KEYST2
JTC OPNC

JTC RESET

JTC CONV

JTC FDX

350
360
352
353
360
361
362
363
364
365
366
367

MACC
STB1
LIT7
LIT8
STB1
STB2
STB3
STB4
STB5
STB6
STB7
STB8




TABLE 2-4. RANDOM ACCESS MEMORY CONTROL

Mnemonic

(D1,2 D3,0)

Description

READ

WRITE

LOA WDR

CLR WDR

TSB=RDR

SET WPROT

CLR WPROT

SET PROTM

CLR PROTM

001

003

005

004

160

006

007

0le

017

Transfers the contents of the RAM
location indicated by the contents
of MACR, MACC into the RDR

Transfers the contents of the WDR
into the RAM location indicated by
the contents of MACR, MACC

Replaces the contents of the WDR
with the contents currently on
the TSB

Clears the WDR

Sets the contents on the TSB equal
to the contents of the RDR

Sets the write protect bit on all
words subsequently written into
the RAM

Clears the write protect bit on
all words subsequently written
into the RAM

Set the PROTM. This status bit

is used as a global condition by
the program to disable the over-
writing of any characters in the
RAM for which the WPROT bit is set

Clear the PROTM. This global
condition enables the overwriting
of write protected characters




TABLE 2-5. RAM ADDRESS CONTROL

Mnemonic (D1,2 D1,0) Description

CLR MACC 020 Set character counter to left
margin

CLR MACR 030 Set row counter to top row

LOA MACC 021 Set character counter to value
on tri state bus

LOA MACR 031 Set row counter to value on
tri state bus

LOA CPR 027 Sets contents of CPC and CPR
equal to current contents of
MACC and MACR, respectively

SET MACC 022 Set character counter to right
margin

SET MACR 032 Set row counter to bottom row

INC MACC 023 * Move character counter right
one position

INC MACR 033 * Move row counter down one line

DEC MACC 024 * Move character counter left
one position

DEC MACR 034 * Move row counter up one line

SET BIN 055 This instruction, if followed

immediately by LOA MACC or LOA
MACR, will load the binary
value of the (TSB) rather than
the interpreted character value
normally loaded.

*

These operations will set OFLO if they cause character address to
run off either margin or if they cause row address to run off top
or bottom of page.




TABLE 2-6.

ROM INSTRUCTION EXECUTION SEQUENCE CONTROL

Mnemonic

(D3, Dy, o)

Description

JMP

JFC

10pP LLL

3CC LLL

2CC LLL

Causes next instructions to be
taken from the location indicated
by LLL on page P

Causes next instructions to be
taken from the location indicated
by LLL on the local page if the
condition indicated by CC is true.
Tristructions are taken in normal
sequence otherwise. (See table

of conditions for values of CC.)
(See note below for CALL and RTN.)

Causes next instructions to be
taken from the location indicated
by LLL on the local page if the
condition indicated by CC is false.
Instructions are taken in normal
sequence otherwise. (See table

of conditions for values of CC.)
(See Note below for CALL and RTN.)

(NOTE: Transfer of control to subroutines on the same page
are facilitated by the CALL and RTN conditions as

follows:)
JFC CALL 213
JFC RTN 214

Causes contents of the program
counter to be transferred to
CNTR prior to transfer of
control

Causes contents of CNTR to
replace contents of program
counter. LLL is ignored. ENTR
must be incremented prior to
this operation




TA3LE 2-7.

TABLE OF CONDITIONS

Condition
Mnemonic Identifier Description
TSB1 00 Tri State Bus Bit 1
2 01 Tri State Bus Bit 2
3 02 Tri State Bus Bit 3
4 03 Tri State Bus Bit 4
5 04 Tri State Bus Bit 5
6 05 Tri State Bus Bit 6
7 06 Tri State Bus Bit 7
8 07 Tri State Bus Bit 8
KEYSTER 10 Keyboard strobe
OFLO 20 MACC/MACR overflow or underflow
MAC=CPR 21 Set if MACR equals CPR
OPT1 22 Wire straps on main logic board
PROTM 40 Set if in character protection
mode
PROT 41 Character protect bit in RAM and
protect mode
CONV 45 Conversation mode
CALL 13 Subprogram call
RTN 14 Subprogram return
RDR 30 RCV Data ready
RPE 31 RCVR parity error
RFE 32 RCVR framing error




TABLE 2-7. TABLE OF CONDITIONS (Continued)

Condition
Mnemonic Identifier Description
ROE 33 RCVR overflow
THRE 34 Transmitter holding register
ready
CTS 35 Clear to sent (asynchronous
transmission)
TRE 36 Transmitter register empty
RESET/OPT2 37 Reset by OPT 2 (Strap)
INTIN 42 Extended memory option
KEYST2 47 Send Key Strobe Line (operation
keys)
RESET 44 Reset key (also used with
extended memory)
FDX 46 Full duplex
MACC 50 (TSB) equals (MACC)
NULL 51 (TSB) equals (NULL)
LIT7 52 (TSB) equals (LIT) seven bits
only (1 through 7)
LITS 53 (TSB) equals (LIT) eight bits
STB1 60 Status BIT 1
2 61 Status BIT 2
3 62 Status BIT 3
4 63 Status BIT 4
5 64 Status BIT 5




TABLE 2-7. TABLE OF CONDITIONS (Continued)

Condition
Mnemonic Identifier Description
6 65 Status BIT 6
7 66 Status BIT 7
8 67 Status BIT 8

TABLE 2-8. TABLE OF CONDITION SIGNIFICANCE

Condition
Mnemonic Use or Action Resulting
WPROT Write Protect bit copies into RAM each Write
PROTM Write Protect mode
STB1 Status Bits set by microprogram for global
control
2 Status Bits set by microprogram for global
control
3 Status Bits set by microprogram for global
control
4 Status Bits set by microprogram for global
control
5 Status Bits set by microprogram for global
control
6 Status Bits set by microprogram for global
control
7 Status Bits set by microprogram for global
control
8 Status Bits set by microprogram for global

control




TABLE 2-8.

TABLE OF CONDITION SIGNIFICANCE (Continued)

7

Condition
Mnemonic Use or Action Resulting
RTSO Request to sent (Main ART)
RTS1 Request to send (Auxiliary ART)
TSB1 Tri State Bus Bits
2 Tri State Bus Bits
3 Tri State Bus Bits
4 Tri State Bus Bits
5 Tri State Bus Bits
6 Tri State Bus Bits
7 Tri State Bus Bits
8 Tri State Bus Bits
KEYSTR Keyboard Strobe
CALL Causes transfer o contents of program counter
to CNTR when set
RTN Causes transfer of contents of CNTR to program
counter when set
RDR Receiver Data Ready, set when receiver has
assembled character
RPE Received Parity Error, set if receiver detects
parity error
THRE Transmitter Holding Register, true when ready
for next character
CTS Clear to Send, remote device ready for text
in asynchronous transmissions
TRE Transmitter register empty indicator




TABLE 2-8. TABLE OF CONDITION SIGNIFICANCE (Continued)

Condition

Mnemonic Use or Action Resulting

KEYST2 Second key stroke true when depressed key
is control function (clear, edit, etc.)

NRST Reset key

FDX True when in full duplex in conversational
mode

MACC True if contents of TSB equals contents of
MACC

NULL True if contents of TSB are null

LIT7 True if contents (7 bits) of TSB equals con-
tents of LIT

LIT8 True if contents (8 bits) of TSB equals con-
tents of LIT

Flag Control

Flags are set or cleared by the microprogram to either control

certain hardward functions or set global conditions controlling the
microprogram actions (see table of flags below). General instructions
for flags are as follows:

MNEMONIC (D1,2 D1,0) _ACTION
CLR CAA Cle ars the indicated flag.
(See table flags for values
of CcaA.)
SET CAA Sets the indicated flag.
(See table flags for value
of CAA.)




TABLE 2-9. TABLE OF FLAGS

Mnemonic Set Clear Description
WPROT 006 007 Write Protect
PROTM O0le 017 Protect Mode
STB1 o6l 060 Program Global
STB2 063 062 Program Global
STB3 065 064 Program Global
STB4 067 066 Program Global
3TB5 071 070 Program Global
STB6 073 072 Program Global
STB7 075 074 Program Global
STB8 077 076 Program Global
BEEP 037 (Clears Causes one BEEP
automatically)
RTSO 121 122 Communication Channel Rgdquest
to Send
RTS1 131 132 Auxiliary Channel Redquest to
Send
BIN 055 (Automatic Modifies LOA and LOA MACR
after 1 cycle)| instructions

Literal Control

The literal register provides a means

the ROM onto the tri state bus (TSB).

MNEMONIC

LOA LIT

of entering a constant from
This command is:

(D1,2 D1,0) (D2,2 D2,0)

150

XXX

and causes the contents of LIT to be replaced by XXX.

NOTE: Content of LIT is changed by JMP instruction

2-24




Asynchronous Receiver/Transmitter Control

In addition to the main transmitter/receiver interface, normally
associated with the computer, an additional transmitter/receiver
interface is accommodated by the following instructions. This
facilitates such optional devices as an auxiliary printer.

TABLE 2-10. ASYNCHRONOUS RECEIVER/TRANSMITTER CONTROL
Mnemonic (Dl 2 Dl O) Description

SEL ARTO 120 Selects main receiver trans-
mitter interface

SEL ART1 130 Selects auxiliary receiver
transmitter interface

LOA ARTO 123 Loads main transmitter from TSB

LOA ART1 133 Loads auxiliary transmitter
from TSB

CLR ARTO 124 Clear main data ready flag

CLR ART1 134 Clear auxiliary data ready flag

Transmission Longitudinal Checking

A 7-bit modulo 2 adder, LRC,is provided

as follows:

MNEMONIC
CLR LRC
CLK LRC

Tri State Bus Control

(Dy,2 Dy,0)
156

157

for transmission checking

DESCRIPTION
Clear LRC

Replace each bit of the LRC
with the Modulo 2 sum of its
prior setting and the corres-
ponding bit of the TSB.

The tri state bus contents are set equal to any one of the following
registers by the indicated command.
Table 2-2.)

2

(See Table of Register Usage,




TABLE 2-11. TRI STATE BUS CONTROL
Mnemonic (Dl,2 Dl,O) Description
TSB=RDR 160 Set the TSB contents equal to RDR
TSB=KEY 161 Set the TSB contents equal to KEY
TSB=RCV 162 Set the TSB contents equal to RCV
TSB=LIT 163 Set the TSB contents equal to LIT
TSB=CPC 164 Set the TSB contents equal to CPC
TSB=CPR 165 Set the TSB contents equal to CPR
TSB=LRC 166 Set the T$B contents equal to LRC
TSB=ADD 170 Set fhe TSB contents equal to ADD
TSB=INPUT 172 Set the TSB contents equal to
INPUT
TSB=MAR 173 Set the TSB contents equal to MAR
TSB=IND 174 Set the TSB contents equal to IND
TSB=CNTR 175 Set the TSB contents equal to
CNTR

Display Control

Several commands facilitate modifications of the screen display.

MNEMONIC
INH CUR
ENA CUR
LOA IND
CLR IND

(Dl,2 Dl 0

035

036

044

045

DESCRIPTION

Inhibits display of cursor

Enables display of cursor

A one (1) on TSB complements
corresponding IND bit.

Clears IND




Utility Register Control

MNEMONIC

TSB=MAR
LOA MAR
TSB=CNTR
LOA CNTR

INC CNTR

DEC CNTR

ROM

Address

Page Octal
0 0
6 1
0 2
0 3
0 4
0 5
0 6
0 7
0 10
0 11

(D1,2 D1,0)

173

042

175

051

052

053

DESCRIPTION

Sets TSB contents equal to that

of the MAR

Sets MAR contents edqual to that

of TSB

Sets TSB contents equal to that
of the CNTR

Sets CNTR contents equal to that

of the TSB

Increments contents of CNTR

Decrements contents of CNTR

T-5101 MICROCONTROLLER PROGRAM EXAMPLE

ROM
Word
Octal
124
17
100
104
100
32
37
261

12

124

260

270

280

310

320

330

340

Entry
Point
Label
RESET

O

o}

IDLE35X

BELL

IDLE

27

Instruction

CLR ARTO

CLR PROTM

JMP RESET 10

JMP IDLE 35

SET BEEP

JFC STB2 IDLE 10

CLR ARTO



T-5101 MICROCONTROLLER PROGRAM EXAMPLE (Continued)

ROM ROM
Address Word
Page Octal Octal
0 12 62
0 13 120
0 14 36
0 15 234
0 16 22
0 17 236
0 20 22
0 21 122
0 22 222
0 23 26
0 24 105
0 25 0
0] 26 365
0] 27 114
0] 30 330
0 31 165
0 32 310
0 33 50
0 34 337
0 35 7

350

360

370

380

390

400

410

420

440

450

460

470

Entry
Point
Label

IDLE1O

o

IDLE20

IDLE30

IDLE35

Instruction

CLR STB2

SEL ARTO

ENA CUR

JFC THRE

JFC TRE

CLR RTSO

JFC OPT1

JMP

JTC STB6

JTC RDR

JTC EKYSTR

JTC NRST

IDLE 20

IDLE 20

IDLE30

POLIDLE

PRINTINGO

RECEIVE

IDLE40

IDLE



T-5101 MICROCONTROLLER

ROM
Address
Page Octal

0 36
0 37
0 40
0] 41
0 42
0] 43
0 44
0 45
0 46
6 47
0] 50
0 51
0] 52
0 53
0] 54
0] 55
0] 56
0] 60
0] 61
0 62

ROM
Word

Octal

60

174

206

46

150

100

163

44

102

47

161

51

35

207

57

101

174

300

347

PROGRAM EXAMPLE (Continued)

480

490

500

510

520

530

540

550

560

570

580

590

600

610

620

Entry
Point
Label

KRESET

o
o]

KRESET10

IDLE40
o

o

o]
IDLES5SO0

(o]

Instruction

CLR STB1

TSB=IND

JFC TSB7

LOA LIT

TSB=LIT

LOA IND

JMP

TSB=KEY

LOA CNTR

DIS CUR

JFC TSBS8

JMP

TSB=IND

JTC TSBl

JTC KEYST2

KRESET 10

100

KBDENBL

IDLE5O0

FKEY

IDLE

ESCLO02



T-5101 MICROCONTROLLER PROGRAM EXAMPLE (Continued)

ROM ROM Entry
Address Word Point
Page Octal Octal Label Instruction
0 63 206
0] 64 260 630 o JFC STB1 IDLE60
0 65 71
0] 66 lel 640 o TSB=KEY
0] 67 101 650 o JMP ESCHAR
0 70 132
0] 71 150 660 IDLEG60O LOA LIT 33
0 72 33
0 73 175 670 o TSB=CNTR
0 74 352 680 o JTC LIT7 IDLE70
0 75 100
0 76 101 690 o JMP DATACHAR
0] 77 0]
0] 100 61 700 IDLE70 SET STB1
0] 101 5 710 o LOA WDR
0] 102 100 720 o JMP IDLE
0] 103
0 104 15 730 RESETI10 SET BLOCK
0] 105 320 740 o JTC OFLO RESET20
0 106 107



T-5101 MICROCONTROLLER PROGRAM EXAMPLE

ROM ROM
Address Word
Page Octal Octal
0 107 156
0 110 166
0 111 42
0 112 100
0] 113 255
0 114 337
0 115 122
0 116 66
0 117 71
0 120 100

0 121 36

750

760

770

780

790

800

810

820

Entry

Point

Label
RESET20
o)

o]

o

PRINTINGO

(Continued)

Instruction

CLR LRC

TSB=LRC

LOA MAR

JMP

JTC NRST

CLR STB4

SET STB5

JMP

CLEAR 08

PRINTINGI1

KRESET



SECTION IIT
THEORY OF OPERATION

INTRODUCTION

The T-5101 interactive data display terminal is a modern, versatile
microprogram controlled device designed to provide input/output
access to an electronic computer. The T-5101 terminal is designed
with four main functional modules:

a. Cathode Ray Tube Display and Monitor

b. Circuit Board with micro controller, memory and logic
electronics ‘

c. Power Supply
d. Keyboard with key encoding electronics

The terminal is assembled in an attractive, TEMPEST Modified housing
together with necessary switches, hardware, cabling and cooling fan
to accomplish display and memory functions. The keyboard is housed
in its own enclosure, suitable for integral mounting with the T-5101
display housing or being located remotely (maximum of 5 ft.) from
the display unit.

CATHODE RAY TUBE DISPLAY

The T-5101 displays alphanumeric data on the screen of a white CRT,
through use of solid state monitor with raster scan. Data charac-
ters, either graphic or control, may be entered on the screen from
the terminal keyboard or received from a remote computer for display.

Characters are displayed as a 5 x 9 dot matrix in a 7 x 11 dot field.
Each character is alloted eleven raster lines, nine for accommodating
eithgr upper or lower case 5 x 7 characters and two for interline
spacing. Horizontal intercharacter spacing is provided for the [-5101
display with two dot columns between characters.
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Figure 3-1.
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OPERATOR’S QUICK REFERENCE GUIDE

CONTROL ABSOLUTE
CURSOR POSITIONING
FUNCTION SEQUENCE ASClI ASCII ASClT
CURSOR « CTRL/H XorY CODE XorY CODE XorY CODE
CURSOR { CTRL/J 1 SPACE 28 : 55 Vv
CURSOR 1 CTRL /K 2 1 29 ( 56 W
CURSOR — CTRL/L 3 . 30 = 57 X
HOME ‘CTRL/ A 4 # 31 ) 58 %
SKIP CTRL /1 5 $ 32 ? 59 z
NEW LINE CTRL/— 6 % 33 @ 60 |
7 & 34 A 61 \
*PROTECT ON ESC & 8 . 35 B 62 |
START WRITE PROTECT ESC ) 10 ) 37 b 64
END WRITE PROTECT EsC | '
CLEAR ALL TO UNPROTECTSP ESC + n 38 E 65
SEND LINE UNPROTECT ESC 4 12 + 39 F 66 a
SEND PAGE UNPROTECT ESC 5 13 . 40 G 67 b
SEND LINE PROTECT ESC 6 14 - 41 H 68 c
SEND PAGE PROTECT ESC 7 15 ) 42 [ 69 d
CLEAR ALL TONULL ESC * 16 / 43 J 70 e
CLEAR PG TO NULL ESC : 17 0 a4 K 7 f
CLEAR PG TO SPACE ESC ; 18 1 45 L 72 9
KEYBOARD ENABLE ESC 19 2 46 y 73 h
KEYBOARD DISABLE ESC # 20 3 A A
LOAD CURSOR ESC = 7 N 7 !
READ CURSOR ESC ? 21 4 48 0 75 )
ADM-1 MODE ON ESC % 22 5 49 P 76 k
ADM-1 MODE OFF ESC $ 23 6 50 Q 77 |
CHAR INSERT ESC Q 24 7 51 R 78 m
CHAR DELETE ESC W 25 8 52 s 79 n
LINE INSERT ESC E 26 9 53 T 80 o
LINE DELETE ESC R 27 _ 54 U
A Y
PARTIAL SEND : ESC S TRANSMIT Y, THEN X.
BACK TAB ESC | BACK PAGE ESC | ERASE LINE TONULL ESC t
START/END BLINK FIELD ESC A FORWARD PAGE ESC K ERASE PAGE TO NULL ESC vy
START/END BLANK FIELD ESC - * SET PAGE EDIT ESC N SET STATUS 1 ESC ¢
*SET BLOCK MODE ESC 8 CLEAR PAGE EDIT ESC O CLEAR STATUS 1 ESC
*SET CONVERSATION MODE ESC C PRINT PAGE ESC P SET STATUS 2 ESC e
) UNFORMAT PRINT PAGE ESC »p CLEAR STATUS 2 ESC
*Use available key rather than escape sequence SET PROGRAM MODE ESC U SETSTATUS 3 ESC g
when making a keyboard entry. (PROT MODE, CLEAR PROGRAM MODE ESC X CLEAR STATUS 3 ESC t
PAGE EDIT, CONV MODE) SET COLUMN TAB ESC V SET STATUS 4 ESC <

v

CLEARSTATUS 4 ESC
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The standard display character set for the T-5101 is 96 characters
ASCII. Control characters (32) can be displayed if: 1) preceded
in transmission from computer or keyboard by ASCII ESC U code
sequence or, 2) if terminal status is set to program mode.

Reverse image display is used if the cursor is positioned over data.
Selected fields on the T-5101 display may be 1) caused to blink at 4
images/second, 2) protected from overwriting, characters of which
are displayed with reduced intensity or 3) blanked by inhibiting

the display of character stored in terminal memory locations cor-
responding to security fields. 1In addition, eight status indicators
are displayable on the right of the screen, each as a full 14 x 9
dot block.

A complete page of characters in the T-5101 contains 24 character
lines, each with 80 character positions, providing a total display
capacity of 1920 characters per page. Display fields are refreshed
at a rate set by a crystal oscillator synchronously with 60 Hz input
power in the standard terminal. This rapid refresh rate generates
flicker-free images and high contrast display even in bright ambient
light.

Vertical and horizontal beam deflections for the display are generated
by trigger signals derived from the T-5101 system clock and logic input
to the monitor. The CRT monitor is a solid-state unit designed for
reliability and high quality reproduction in industrial and commercial
installations. The theory of operations of the monitor is detailed

in Section IV of this reference manual.

MAIN CIRCUIT BOARD

All of the T-5101 terminal control functions are incorporated in a
single printed circuit board mounted directly beneath the CRT display
tube. Using a single circuit board eliminates interconnections and
cabling, and increases terminal reliability. The board contains the
microcontroller, display memory logic electronics, transmission rate
control and data interface electronics. Discussion of the functions
of the main circuit board is given in detail in Section III of this
manual.

POWER SUPPL s

The T-5101 main logic board is supplied with 5 volts D.C. from a sepa-
rate power supply module. The T-5101 D.C. power supply is rated at
12 amps and is equipped with its own solid state voltage regulator



and current limiter. Line and load regulation of .075% assures
stable D.C. power availability for all T-5101 display terminal
functions.

KEYBOARD

Your T-5101 terminal is equipped with a standard 118 key keyboard,
capable ©f being located remotely up to 5' from the T-5101 display
unit. Keys are positioned on 3/4" centers with 3/8" offset needing
2 oz. operating force, and have two key rollover feature such that
if a key is depressed before a previously operated key is released,
the second key code is transmitted upon release of the first key.
The T-5101 Keyboard layout is depicted in Figure 3-3.

Normal Keyboard Operation

Single keystrokes or certain simultaneous multiple keystrokes are
encoded into ASCII seven bit binary codes which are either stored

in memory, displayed, and/or transmitted to the data interface
depending upon the transmission or program mode of the T-5101. ASCII
Control characters can be entered into memory and displayed on the
screen while the terminal is in program mode. Terminal functions

and keys used are given in Table 3-1.

The T-5101 standard keyboard encodes 96 ASCII charac:ers for trans-
mission and display, As an option, the T-5101 keyboard can be equipped
to encode lower case alphabetic characters and the special characters

1

v, { , } s 1 4, - , for display.

The T-5101 keyboard can be enabled and disabled locally and remotely
by computer control using the following sequence of keystrokes or
equivalent ASCII codes:

ESC » disables all keyboard functions except RESET
ESC " enables the keyboard and restores keyboard control.

Since ESC # sequence may be accidentally initiated manually, the
keyboard may need to be unlocked by depressing the RESET key.

SHIFT LOCK Key provides a lock of the shift function that
is cleared by operation of either shift key.

The "locked" shift does not perform the shift
operation on the special function keys, PRINT
key, SEND keys, CLEAR keys, EDIT keys or
TAB keys.



Figure 3-3.

Keyboarg



Table 3-1. KEYBOARD OPERATIONS

Operation

Keys Used

CHARACTER DISPLAY
1. Alphabetic Upper Case

2. Alphabetic Lower Case
(Optional with SHIFT)

3. Numeric

4. Special Characters

5. Special Characters with
SHIFT

6. Special Characters with
CTRL or CTRL/SHIFT

DISPLAYED
ASCII CODE CHARACTER

NULL
SOH
STX
ETX
EOT
ENQ
ACK
BEEP
BS
HT
LF
vT
FF
CR
SO
ST
DLE
DC1l
DC2
DC3
DC4
NAK

it PlRED A v >

[
1

[glwivi-lo & IR -

A to Z

A to Z

0 to 9 Main Keyboard or
Numeric Pad

:_'@—.[];A\,.//
Ptk s %E ()
e~ >?

KEYS USED
CTRL/A

SHIFT/SOM-EOM, CTRL/B
SOM-EOM, CTRL/C
CTRL/D

CTRL/E

CTRL/F

CTRL/G

—, CTRL/H

TAB, CTRL/I

LF, {, CTRL/J

t, CTRL/K

- , CTRL/L
RETURN, CR, CTRL/M
CTRL/N

CTRL/O

CTRL/P

CTRL/Q

CTRL/R

CTRL/S

CTRL/T

CTRL/U

* =

W
|
[eo]




Table 3-1. KEYBOARD OPERATIONS (Continued)

DISPLAYED
ASCIT CODE CHARACTER KEYS USED
SYN v CTRL/V
ETB w CTRL/W
CAN X CTRL/X
EM Y CTRL/Y
SUB z CTRL/Z
ESC [ ESC, CTRL/[
FS AN CTRL/ \
GS 1 CTRL/ ]
RS \ HOME
uUs o NEW LINE
Operation Keys Used
7. No Display (ASCII SP) SPACE
8. Protect Displayed Characters PROT MODE,
WRITE PROT
B. CURSOR CONTROL
1. Cursor HOME HOME
2. Position in Line
a. Left margin of Same Line RETURN, CR
b. Same Column of Next Line LF
c. Left Margin of Next Line NEW LINE
3. Position New Field TAB SET, TAB,
BACKTAB
4. Increment Up t
)
Down
Left -
Right -




Table 3-1. KEYBOARD OPERATIONS (Continued)

Operation Keys Used
C, TERMINAL CONTROL
1. Reset RESET
2. Break BREAK
3. Clear Screen or Foreground to:
a. Spaces CLEAR SP
b. Null Codes CLEAR NUL
4. Audible Tone CTRL/G
5. Display Extended Memory PAGE FWD. PAGE BACK
Control (Optional)
D. DATA TRANSMISSION CONTROL

1. Transmission Mode

2. Transmission Initiation
(block mode)

3. Send to Printer
4. Transmitted Text Delimiters

5. Special Functions

BLOCK MODE. CONV MODE

SEND LINE. SEND
MESSAGE. SEND PAGE

PRINT

SOM - EOM

Fl to Fl6




11-¢€

BINARY CODES

GRAPHIC CHARACTER

CONTROL SET ESCAPE SEQUENCE
BITS |BITS 0 1 2 3 4 5 6 | 7* 2 3 4 5 6 7
4321 | 765 000 001 010| 011| 100| 101 | 110] 111 010 011 100 101
P | PRINT p | UNFORMAT
0000 NUL DLE sP|lo |e | 1o PAGE PRINT
_'J A l Q ] INSERT
0001 SOH DC1 ! 1 A Q a 4 CHAR
= ; “TkeD iFET R|DELETE b | STATUS
0010 STX DC2 " 2 B R | b ' ENA BLOCK LINE - OFF
B Sl - T =] KBD Cc | SET S |SEND ¢ | STATUS 1 s | SEND MSG
0011 ETX DC3 = 3 C S c s DISA CONV MSG ON ALL
T T B T $[ END . 4 SEND FG D T [eERasE d [ sTatus2 |« [LINE TO
0100 EOT DC4 S 4 Db |7 d t MODE ~ LINE LINE OFF NULL
R T T %[ SET 5[SENG FG E [INSERT | U|SETPGM e [STATUS 2 | u | cLR PGM
0101 ENQ NAK % | 5 E u e |u MODE ! PAGE - LINE MODE ON —— mobe
Rl — - & SeT 6 SEND ALL F V[SET TAB f | STATUS 3
0110 ACK SYN & 6 F v f v PROTM LINE COLUMN OFF
T T T T 7 PTccear 7 [SEND ALL G W/ DE S :
LETE g | STATUS 3
011 BEEP ETB ! 7 G w g w —] PROTM PAGE '—] "—ICHAR ON
(<) T (] cLEAR H] x [CLEAR PGM
1000 BS CAN ( 8 H { X h x WPROT MODE -
(SKIP) ) N T | ) [ SET I [BACK v Jerase i [ TAB v [ PAGE TO
1001 HT EM ) 9 | Y ! y WPROT TAB PAGE (SK1P) NULL
) *|CLEAR ALL CLEAR FG J | PAGE z
1010 LF SUB . J z j z NULL NULL BACK ]
()] { +| CLEAR ALL | . |[CLEARFG K | PAGE | l
1011 vT ESC + K { k SPACE SPACE FWD
(-) , < | STATUS 4 L
1100 FF FS < oo N ~ <] ON -
- [LoAD M] |
1101 CR GS - = M 1 m } CURSOR B
(HOME) > | STATUS 4 N [SETPAGE| A[STZRT/END
1110 e RS >N A | n |~ OFF EDIT BLINK FIELD
(NEW LINE) > | READ O |CLEAR START/END
1nn ] us / ? o - o |DEL CURSOR PAGE EDIT BLANK FIELD

*DISPLAYED AS UPPER CASE




Escape Seduences

ESCAPE sequences are initiated locally by using the ESC key or
remotely by computer control to transmit an ASCII ESC code which
enables the T-5105 under micro program control to interpret the

next character or string of characters as special control instruc-
tions. The sequences are used for:

a. Keyboard enabling/disabling.

b. Formating; i.e. field protection, field security and field
blinking.

c. Data Transmission Control; character, line, page or
message.

d. Data Editing Control.
e. Absolute Cursor addressing/reading.
f. Selecting Special operation modes.

g. Controlling the serial printer (optional).

FORMATING AIDS

Numerous display and data entry formating aids are furnished as
standard with the T-5105 terminal. These can be used under operator
control from the T-5105 keyboard or activated by computer control.

A summary list of these aids follow:

3-12



Table 3-4. FORMATING AIDS

Format Control ' Keyboard Control Computer Codes
Column Tab Set TAB SET ESC Vv
Tab . SHIFT-BACKTAB/TAB ESC i, CTRL I
Back Tab BACKTAB/TAB ESC I
Securiﬁy Field Start/End | ESC _ ESC _
Blinking Field Start/End | ESC A ESC . A
Protect Mode On SHIFT-PROT MODE (lit) ESC &
Protect Mode Off PROT MODE (Unlit) EsC /
Write Protect Start SHIFT-WRITE PROT (lit)| ESC )
Write Protect End WRITE PROT (Unlit) ESC (

Column Tab Set (ESC V)

This control sets the protect mode and writes a vertical column
of protected spaces in the column containing the cursor from the
row in which cursor is positioned downward to display bottom row.
Existing protected characters will not be overwritten. Cursor
stops at the first unprotected position to the right of its
original position. Tab set operation sets protect mode.

Tab (ESC i/CTRL I)

If MMDC is not in protect mode, actuation of TAB key will transmit
(or write to memory if in block mode) an ASCII HT code.

When the terminal display is operated in protect mode, either
operation of the TAB key or receipt of ASCII HT code will move the
cursor rightward from its position to the first unprotected position
following a protected field, continuing down the screen if necessary.
If no protected positions are encountered, cursor will stop at home
position.

w
I
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Backtab (ESC I)

This operation causes the cursor to move leftward to the first
character position of the unprotected field in which it resides.

If the cursor already occupies the first position of an unprotected
field it will continue to the first character of the preceding
field, upscreen, line-by-line, continuing past home position, to
the last unprotected position on the screen.

Blanked (Security) Fields (ESC_)

The operator may wish to designate certain fields in T-5105 character
memory to be non-display for security reasons. The ESC _ sequence

is provided to write a protected CAN character (CTRL X) as a field
delimiter.

Blinking Field (ESC A )

Blinking display fields are established by using an. ESC A sequence
to write a protected BEL delimit character. Blinking fields are
blinked at a rate of four (4) images/second.

DATA EDITING OPERATIONS

Complete data editing capabilities are provided with the T-5105
terminal. The keyboard contains an ample arrangement of keys for
single keystroke editing. Microprogram terminal control provides

the T-5105 with ability to accommodate remote data editina with codes
transmitted immediately after ASCII ESC. Editing operations have

the following features: '

Clear Foreground (ESC ;) or All (ESC +) to SPACES

The CLEAR-SPACES key will clear terminal foreground, i.e., all
unprotected display fields and corresponding memory locations to
unprotected space codes. Cursor is then positioned to the first
unprotected position at or after HOME. Use of CLEAR-SPACES with
SHIFT clears all fields, protected and unprotected, to unprotected
spaces and positions the cursor to HOME.

The T-5105 display protect mode will be reset "off" with a CLFAR-
SPACES (ALL) operation. EE—

Clear Foreground (ESC :) or All (ESC *) to NULL

Use of the CLEAR-NUL key performs a virtually identical operation



as CLEAR-SPACES above, except that the foreground (or all locations)
fields are replaced with unprotected NUL codes.

Page Edit (ESC N and ESC O)

The PAGE EDIT key will set (ESC N) and reset (ESC O) the T-5105
page editing mode which is used with character editing operations.
This key is illuminated when page edit mode is on and unlit other-
wise. Page edit mode provides additional capability for character
and line editing as described below.

Character Insert (ESC Q)

Use of the CHAR INSERT key moves character under the cursor, and
all characters to the right of the cursor, one space forward.

If a protected field is in the same line as the cursor, no char-
acters are moved into or over that protected field, and the right-
most character is lost. Similarly, a CHAR INSERT operation in a
line of unprotected characters terminates rightward character
movement in the 80th column, and the last character is lost.

Use of the PAGE EDIT mode key avoids loss of line data while
CHARACTER INSERT operation occurs. If PAGE EDIT mode is on (PAGE
EDIT key illuminated), use of CHAR INSERT key will move all charac-
ters rightward one space, wrapping around down screen, until either
(1) a protected field is encountered (2) a NUL code is detected in
the 80th position of any line, or (3) end of page is encountered,
in which case only the last character on the page or within the
field in which editing operation is being done is lost.

Character Delete (ESC W)

The CHAR DELETE key causes the character beneath the cursor to be
overwritten with the character to the right of the cursor. All
characters following on the right are moved one position leftward
until end of line or a protected field is reached. The last posi-.
tion on a line or last unprotected position before a protected
field is filled with an unprotected space. -

If the T-5105 is in the PAGE-EDIT mode, the above sequence continues
down screen, wrapping around line-by-line leftward to £fill the
position caused by character deletion until either a protected

field or end of page is detected.

3
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Line Insert (ESC E)

This key creates a line of spaces at the line position containing
the cursor. The data on the line on which the cursor is located,
and all on following lines move downward one line, causing the

loss of data on the bottom line. Cursor does not move downward,
but is positioned at the left margin of the inserted line of spaces.
LINE INSERT is inhibited if T-5105 is in the protect mode.

Line Delete (ESC R)

The LINE DELETE key overwrites the line containing the cursor with
the data on the line below, and moves all following data lines up
one line. Cursor moves to the left margin of same line. The
bottom line is written with unprotected spaces. LINE DELETE is
inhibited in protect mode.

Erase Line to SPACES (ESC T) or NULS (ESC t)

Actuation of LINE ERASE key causes all unprotected characters on
the same line under and to the right of the cursor to be erased
to spaces or to nulls (LINE-ERASE with SHIFT). If T-5105 is in
protect mode with write protect status on, the spaces or NUL will
be written as protected characters. Cursor will remain at its
original position or move to first rightward unprotected position,
if the original position becomes protected.

Erase Page to SPACES (ESC Y) or NULS (ESC vy)

The PAGE ERASE key replaces all unprotected characters from cursor
to end of display with unprotected spaces. Used in combination
with SHIFT, this key erases all unprotected characters from cursor
to end of page, replacing them with NUL codes. The cursor does not
move unless protect mode and write protect status is on, in which
case it will move to the first unprotected position at or after
HOME. The display protect mode, if set, will be cleared by this
operation.

Cursor Addressing

The computer can position T-5105 cursor to any position by a four (4)
character sequence:

ESC = ¥ X

where Y and X represent the row and column coordinates of the cursor



desired. The HOME position (top row, leftmost column) is addressed
by ESC = SPACE SPACE, and successive positions (down for Y or to
the right for X) use codes ascending in the ASCII character set

as in Table 3-5.

TABLE 3-5. ABSOLUTE CURSOR POSITIONING

ASCII ASCII ASCII
XorY Code X Code X Code
1 SPACE 28 H 55 v
2 ! 29 < 56 w
3 " 30 = 57 X
4 # 31 > 58 Y
5 S 32 ? 59 Z
6 % 33 @ 60 [
7 & 34 A 6l N
& ' 35 B 62 ]
9 ( 36 C 63 A
10 ) 37 D 64 _
11 * 38 E 65 N
12 + 39 F 66 a
13 ' 40 G 67 b
14 _ 41 H 68 c
15 . 42 I 9 da
16 / 43 J 70 e
17 0 44 K 71 £
18 1 45 L 72 g
19 2 46 M 73 h
20 3 47 N 74 i
21 4 48 0 75 j
22 5 49 P 76 k
23 6 50 Q 77 1
24 7 51 R 78 m
25 8 52 S 79 n
26 9 53 T 80 o
27 : 54 U

After the 'X" coordinate is loaded, the position of the cursor is
tested for protected status. If that position is protected, the
cursor automatically skips to the first unprotected location in
the forward direction.

Cursor Reading ESC ?

An ESC ? sequence causes the transmission of cursor position as YX



followed by CR code from the T-5105 to the data interface. This
sequence cannot be initiated from the keyboard.

DATA INTERFACE

The MMDC transmits data to the computer or data set in accordance
with EIA STandard RS-232-C.

The standard code for MMDC transmission is asynchronous serial
ASCII ten bit code with even parity bit in the following format.

stal 1| 2 | 3]a]s5]e]| 7| B | stop

Other code formats are available as options for asynchronous serial
data transmission. Please refer to Appendix A.6, Word Structure
Options, in this manual.

In addition to the EIA RS232-C voltage level interface, a 20 ma.
current loop interface is available for the transmit and receive data.

DATA TRANSMISSION

Two general data transmission modes, conversational and block are
standard with the T-5105 interactive display terminal. Switching -
from block to conversational, or vice versa, is accomplished by
using the CONV MODE pushbutton key, which is illuminated when con-
versational mode of transmission is selected, and unlit when the
is in block transmission mode. Dynamic computer control of trans-
mission mode provided with use of ESC B (Block Mode) and ESC C
(Conversation Mode) sequences.

Data transmission rate is switch selectable with a thumb wheel
switch on the Logic board of the T-5105. Baud rates and switch

settings are as follows:

BAUD RATE SWITCH SETTING

110
150
300
600
1200
2400
4800
9600

OFFDNDWHPULLOJ



When the baud rate selector switch is set for 110 baud (pos. 7),
a two (2) unit top code is transmitted.

A slide switch for selecting Half-duplex or Full-duplex is mounted
on the Logic board.

Conversation Mode (Half Duplex)

Keyboard actuation of displayable character or control keys causes
display of graphics or control action with transmission of code.
Editing keys and command keys cause those operations to take place
locally without transmission of code for that edit operation or
command. Special function key (Fl1 through F16) code sequences are
transmitted immediately with no terminal action until special
function is deciphered by the computer.

Conversation Mode (Full Duplex)

In full duplex operation, graphic and control keys cause respective
codes to be transmitted with the display enabled to receive echoed
data from the computer.

Editing and command keys perform the indicated action with no
transmission. Special function key actuation causes immediate
transmission of its three (3) code sequence.

The T-5105 operates in a "roll" mode if the terminal display is not
in protect mode. If a line advance code is keyed or received while
the cursor is residing in the bottom line of the display, the entire
display image moves upward one line. The bottom line is automati-
cally filled with NUL codes, and the top line of information is lost.

Block Transmission

"In block mode, operation of character keys, normal control keys,

and editing keys perform local display and command functions without
transmitting codes to the data interface. Data is transmitted to
the computer in blocks or batches using any of several transmission
control keys.



TABLE 3-6. BLOCK TRANSMISSION CONTROL

Computer

Transmission Block Keys ESC Sequence
Special Function Command Fl1l through F16 (none)
Defined Message (Foreground) Send Message ESC S
Defined Message (All) Shift/send Message ESC s
Line (Foreground) Send Line ESC 4
Line (All) | Shift/send Line ESC 6
Page (Foreground) Send Page ESC 5
Page (All) | Sshift/Send Page ESC 7
Cursor Coordinates* (See Note) | ESC ?
* Not Available to Operator,| Must be Requested by Camputer

Send Defined Message

The SEND MESSAGE key (ESC S) causes the cursor to back space until
and ASCII STX code (generated by SHIFT-SOM-EOM key) is detected.
Transmission then takes place until an ETX character is detected

or until the end of the display is reached. As protected fields
are encountered during transmission, an ASCII FS code is sent and
cursor jumps to next unprotected character position. STX character
displays as » , EXT as q symbol.

Using SEND MESSAGE with SHIFT (or equivalently, ESC s) will cause
the cursor to back space until STX code detected, then transmit
all the following characters as defined message until an ETX
character is found.

Send Line

The SEND LINE key (ESC 4) moves cursor to first character position
of line in which it resides, after recording actual cursor actual
position. All foreground codes except NUL, are transmitted
sequentially as the cursor moves forward to its original position.




As protected fields are encountered an.. ASCII FS code is transmitted.
When the cursor returns to its original position, an ASCII CR is

transmitted to signal end of LINE SEND. (See ADM-1 Emulation Mode
below).

SEND LINE with SHIFT (or ESC 6) performs as above with two excep-
tions, (1) all codes except NUL codes are transmitted and (2) when
protected fields are encountered, they are bracketed by ESC) and
ESC( code sequences as they are transmitted.

Send Page

Actuation of the SEND PAGE key (ESC 5) positions the cursor to HOME.
The cursor then moves forward, returning to its original position,
while the T-5101 successively transmits unprotected non-NUL codes,
with an ASCII FS code transmitted for each protected field, and an
ASCII US code for each new line. When the cursor is at its original
position, an ASCII CR is transmitted.

SPECIAL FUNCTION KEYS

Sixteen special functions keys are furnished as standard with the
MMDC interactive display terminal. These keys enable the T-5101
operator to give concise three code responses to frequently recur-
ring inquiries, and/or to direct the computer to access special
programs or subroutines. Special function keys are identified as

F1 through F16 from left to right at the keyboard top. (Table 3-7).

STATUS DISPLAYS

The T-5101 is equipped with eight status indicators which are displayed
on the right hand side of the screen. A black on silver identifica-
tion tape is available for taping on the display screen or the display
housing to identify the indicators. NSL part number 1577 references

the tape.

Status indicators are assigned as follows and are set and cleared
with specific keys of ESC sequences from the computer and/or keyboard.
(Table 3-8).

ADM-1 Emulation Mode

The T-5101 can be set to emulate an ADM-1 by using an ESC% sequence.
If the T-5101, is emulating an ADM-1 with serial printer, unformated

print must be requested by ESC p rather than ESC L. This mode is
cleared by ESC S.



TABLE 3-7.

SPECIAL FUNCTIONS

Code Transmitted

Special Function Key Single Key With Shift
F1 SOH@ CR SOH A\ CR
F2 SOH A CR SOH a CR
F3 SOH B CR SOH b CR
F4 SOH C CR SOH ¢ CR
" F5 SOH D CR SOH & CR
F6 SOH E CR SOH e CR
F7 SOH F CR SOH £ CR
F8 SOH G CR SOH g CR
F9 SOH H CR SOH h CR
F10 SOH I CR SOH i CR
F11 SOH J CR SOH j CR
F12 SOH K CR SOH k CR
F13 SOH L. CR SOH 1 CR
Fl4 SOH M CR SOH m CR
F15 SOH N CR SOH n CR
F16 SOH O CR SOH o CR
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TABLE 3-8.

STATUS DISPLAYS

Status
Indicator Condition Key Set Status Clear Status
1 Keyboard Lock ESC # ESC "
2 ADM-1 Mode ESC % ESC $
3 Unassigned ESC c ESC b
4 Unassigned ESC e EsC d
5 Unassigned ESC g ESC £
6 Message Waiting ESC < ESC >
Prog
7 Program Mode ESC U ESC X
9 Mode
) Page
8 Page Edit Mode Edit ESC N ESC O




SECTION IV

MONITOR DESCRIPTION

The TV monitor is a solid-state unit integral to the T-5105.

The monitor features printed circuit board construction for
reliability and uniformity. A8ll circuits of the TV monitor are
transistorized. The synchronization circuits have been custom
designed to accept vertical and horizontal drive signals thus
enabling the interfacing of this monitor with industrial or simple
sync sources. This feature simplifies the user's sync processing
and mixing and allows the unit to operate without requiring com-
posite sync. The electronic packaging has been miniatured to com-
patability with small volume requirements.

MONITOR ELECTRICAL SPECIFICATIONS

TABLE 4-1. INPUT DATA SPECIFICATIONS
Vertical Drive Horizontal Drive
Video Signal Signal

Pulse Rate or
width

Pulse Width:
100 nsec or
greater

Pulse Rate: 47
to 63 pulses/
sec

Pulse Rate:
15,000 to 16,500
pulses /sec

+0.4
-0.0

High=4 = 1.5 volts

Amplitude Low= Zero volts

Signal Rise and
Fall Times (10%
to 90% amplitude)

Less than 20
nsec

Less than 100
nsec

L.ess than 50 nsec

Input Signal
Format

See Figure 4-1




DATA DISPLAY SPECIFICATIONS

Input Impedance

(a) Video Input:
(b) Vertical Drive Input:

(c) Horizontal Drive Input:

Video Amplifier

(a) Bandwidth:

(b) Rise and Fall Times
(10% to 90% amplitude):

(c) Storage Time:

Retrace and Delay Times

(a) Vertical:

(b) Horizontal:

Minimum Maximum
Shunt Shunt
Resistance Capacitance
3.3 k ohms 40 pF.
3.3 k ohms 40 pF.
470 ohms 40 pF.

12 MHz (-3 dB)

Less than 35 nsec
(linear mode)

15 nsec, maximum (linear mode)

900 usec retrace, maximum

7 usec retrace plus 4 usec delay,
maximum

TABLE 4-2. CATHODE RAY TUBE DISPLAY SPECIFICATIONS

Nominal Diagonal *Resolution (TV Lines)
Measurement
(inches) Phosphor Center . Corner
12 P4 900 at 40 fL 800 at 40 fL

* Resolution is measured in accordance with EIA RS-375 except
Burst Modulation (or Depth of Modulation) is adjusted for

100 percent.




Geometric Distortion

The perimeter of a full field of characters shall approach an ideal
rectangle to within 1.5% of the rectangle height.

ENVIRONMENTAL SPECIFICATIONS

Temperature (Chassis or Custom Unit)

Operating Range: 5°C to 55°C Ambient
Storage Range: -40°C to%65 C
Humidity

5 to 80 percent (Noncondensing)
Altitude

Operating Range: Up to 10,000 feet

HUMAN FACTORS SPECIFICATIONS

X~-Ray Radiation

These units comply with DHEW Rules-42-CFR-Part 78

CONTROLS

(1) Contrast, 500 ohm potentiometer carbon composition
2 1/8 watt

(2) Brightness, 100 kilohm potentiometer j? 1/8 wWatt
Optional: The Brightness Control can be mounted on

the printed circuit board as an internal
set up control.



Internal Set Up Controls

(1)
(2)
(3)
(4)
(5)
(6)

Height

Vertical Linearity
Vertical Hold
Focus

wWidth

Low Voltage Adjust



o " =

+4 |5V HIGH
HORIZONTAL 25 TO 30us —®
DRIVE |
ooV — Lo
f 63.5us £ 1% >
| :
“ .
+4 15V — HIGH
HORIZONTAL | ) ys VIDEO
BLANKING T NOMINAL [ el '
‘00}' HORIZONTAL | Lo LEVEL DURING TIME OF NO CRT DISPLAY QUTPUT
‘%LM::‘ ING _" HIGH LEVEL DURING TIME OF CRT DISPLAY OUTPUT
I
v .
+4 15V — - HIGH
VERTICAL 300 US MIN .
DRIVE 1.4 MS MAX.
ol Low
: 15.86 MS MIN. |
b 21.28 MS MAX’ ’:
V .
+4 t15V It .{ RIGH
VERTICAL 900 US . VIDEO .
BLANKING NOM|NAL INFORMATION
LOW
VERTICAL
| BLANKING —
TIME
NOTES
1. The leading edges of Drive and Blanking waveforms must
start at time t;. Nominal Blanking times should be
observed.
2. H = time from start of one line to start of next line.
3. V = time from start of one field to start of next field.
4. Video pulse width should be equal to or greater than

100 nsec.

Figure 4-1. Synchronization and Blanking Generator Waveforms
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THEORY OF OPERATION

Video Amplifier

The video amplifier consists of Q101 and its associated circuitry.

The incoming video signal is applied to the monitor through the
contrast control through R109 to the base of transistor Ql101l.

Transistor Q101 and its components comprise the video output driver
with a gain &f about 17. Q104, operating as a class B amplifier,
remains cutoff until a DC-coupled, positive-going signal arrives

at its base and turns on the transistor. R1l1l1l adds series feedback
which makes the terminal-to-terminal voltage gain relatively inde-
pendent of transistor variations as well as stabilizes the device
against voltage and current changes caused by ambient temperature
variations.

The negative going signal at the collector of Q101 is DC-coupled
to the cathode of the CRT. The class B biasing of the video
driver allows a larger video output signal to modulate the CRT's
cathode and results in a maximum available contrast ratio.

The overall brightness at the screen of the CRT is determined by
the negative potential at the grid and is varied by the brightness

control.

Vertical Deflection

Transistor Q102 is a programmable unijunction transistor, and
together with its external circuitry, forms a relaxation oscillator
operating at the vertical rate. Resistor R11l5, variable resistor
R116 and Capacitors C1l05 and Cl106 form an RC network providing
proper timing.

When power is applied, C105 and Cl06 charge exponentially through
R115 and R116 until the voltage at the junction of R116 and C1l05
equals the anode "A" firing voltage. At this time, one of the uni-
junction's diodes that is connected between the anode and anode

gate "G" becomes forward biased allowing the capacitors to discharge
through another diode junction between the anode gate and the cathode
"K" and on through R120. :

R117 and R118 control the voltaée at which the diode (anode-to-
anode gate) becomes forward biased. This feature "programs" the



firing of Q102 and prevents the unijunction from controlling this
parameter. Therefore, the changing of firing points from one
device to another, together with the temperature dependency of this
parameter, is no longer a problem as it can be with conventional
unijunction transistors.

The vertical oscillator is synchronized externally to the vertical
interval from the vertical drive pulse at R113. At the time of

the vertical interval, an external negative pulse is applied through
R113, Cl04 and CR10]l to the gate of Q102, causing the firing level
of the unijunction to decrease.

The sawtooth voltage at the anode of Q102 is directly coupled to
the base of Q103. Q103 is a driver amplifier and has two transis-
tors wired as a Darlington pair; their input and output leads
exit as a three-terminal device. This device exhibits a high
input impedance to Q102, and thereby maintains excellent impedance
isolation between Q102 and Ql104.

The output waveform from the unijunction oscillator is not suitable,
as yet, to produce a satisfactory vertical sweep. Such a waveform
would produce severe stretching at the top of the picture and com-
pression at the bottom. C105 and C1l06 modify the output waveform
to produce satisfactory linearity. The sawtooth waveform output

at Q103 is coupled through R122, the vertical linearity control
R121, and on to Cl06 where the waveform is shaped into a parabola.

This parabolic waveform is then added to the oscillator's waveform
and changes its slope. Slope change rate is determined by the
position of the variable resistor R121.

Q103 supplies base current through R123 and R124 to the vertical
output transistor, Q104. Height control R124 varies the amplitude
of the sawtooth voltage present at the base of Q104 and, therefore,
varies the size of the vertical raster on the CRT.

The vertical output stage, 0104, uses a power type transistor which
operates as a class A amplifier. No output transformer is required
since the output impedance of the transistor permits a proper
impedance match with the yoke connected directly to the collector.
Cl07 is a DC-blocking capacitor which allows only AC voltages to
produce yoke current. L1 is a relatively high impedance compared

to the yoke inductance. During retrace time, a large positive pulse
is developed by Ll which reverses the current through the yoke and
moves the beam from the bottom of the screen to the top. Resistor
R126 prevents oscillations by providing damplng across the vertical
deflection coils.



Horizontal Deflection

To obtain a-signal appropriate for driving Q106, the horizontal
output transistor, a driver stage consisting of Q105 and T101l, is
used. The circuitry associated with Q105 and Q106 has been designed
to optimize the efficiency and reliability of the horizontal deflec
tion circuits.

A positive going pulse is coupled through R127 to the base of Q105.
The amplitude and duty cycle of this waveform must be as indicated
in the electrical specifications (Section 1.2) for proper circuit
operation.

The driver stage is either cut off or driven into saturation by the
base signal. The output signal appears as a rectangular waveform
and is transformer-coupled to the base of the horizontal output
stage. The polarity of the voltage at the secondary of the driver
transformer is chosen such that Q106 is cut off when Q105 conducts
and vice versa.

During conduction of the driver transistor, energy is stored in the
coupling transformer. The voltage at the secondary is then positive
and keeps Q106 cut off. As soon as the primary current of T101l
is interrupted due to the base signal driving Q105 into cut off,
the secondary voltage changes polarity. Q106 starts conducting,
and its base current flows. This gradually decreases at a rate
determined by the transformer inductance and circuit resistance.

The horizontal output stage has five main functions: to supply
the yoke with the correct horizontal scanning currents; develop a
"C" VDC supply voltage for use with the CRT; develop a "B" VDC
supply voltage for the video output stage; and develop a "D" VDC
for the CRT bias.

QlL06 acts as a switch which is turned on or off by the rectangular
waveform on the base. When Q106 is turned on, the supply voltage
plus the charge on Cl13 causes yoke current to increase in a linear
manner and moves the beam from near the center of the screen to the
right side. At this time, the transistor is turned off by a positive
voltage on its base which causes the output circuit to oscillate.

A high reactive voltage in the form of a half cycle negative voltage
pulse is developed by the yoke's inductance and the primary of

T2. The peak magnetic energy which was stored in the yoke during
scan time is then transferred to Cl09 and the yoke's distributed
capacity. During this cycle, the beam is returned to the center of
the screen.



The distributed capacity now discharggs into the yoke and induces
a current in a direction opposite to the current of the previous
part of the cycle. The magnetic field thus created around the
yoke moves the scanning beam to the left of the screen.

After slightly more than half a cycle, the voltage across Cl09 biases
the damper diode CR103 into conduction and prevents the flyback

pulse from oscillating. The magnetic energy that was stored in the
yoke from the discharge of the distributed capacity is released to
provide sweep for the first half of scan and to charge Cl13 through
the rectifying action of the damper diode. The beam is then at the
center of the screen. The cycle will repeat as soon as the base
voltage of Q106 becomes negative.

Cll3, in series with the yoke, also serves to block DC currents
through the yoke and to provide "S" shaping of the current waveform.
"S" shaping compensates for stretching at the left and right sides
of the picture tube because the curvature of the CRT face and the
deflected beam do not describe the same arc.

L101 is an adjustable width control placed in series with the hori-
zontal deflection coils. The variable inductive reactance allows

‘a greater or lesser amount of the deflection current to flow through
the horizontal yoke and, therefore, varies the width of the
horizontal scan.

The negative flyback pulse developed during horizontal retrace time
is rectified by CR104 and filtered by C110. This produces approxi-
mately "D" VDC which is coupled through the brightness control to
the cathode of the CRT (V1).

This same pulse is transformer-coupled to the secondary of the
transformer T2 where it is rectified by CR2, CR106, and CR105 to
produce rectified voltages of approximately 12 kV (9 and 12 inches)
or 9 kV (5 inches), "C" VDC and "B" VDC respectively. 12 kV or

9 kV is the anode voltage for the CRT, and "C" VDC serves as the
source voltage for grids No. 2 and 4 (focus grid) of the CRT. The
"B" VDC potential is the supply voltage for the video output
amplifier, Q101.

Low Voltage Regulated Supply

All models use a series-pass, low voltage regulator designed to

maintain a constant DC output for changes in input voltage, load
impedance and temperature. Also included is a current limiting

circuit designed to protect transistors connected to the "A" VDC
output of the regulated supply from accidental output short cir-
cuits and load malfunctions.



The low voltage regulator consists of Q201, Q202, Ql1, VR201l, and
their components. Q203 and its circuitry control the current
limiting feature.

The 120 VAC primary voltage (220/240 V, optional) is stepped down

at the secondary of Tl where it is rectified by a full wave bridge
rectifier CRl. Capacitor Cl is used as a filter capacitor to

smooth the rectified output of CRl. Transistor Ql is used as a
series regulator to drop the rectified voltage to "A" VDC and to
provide a low output impedance and good regulation. Resistor net-
work R207, R208 and R209 is used to divide down the "A" VDC voltage
to approximately +6 VDC and apply this potential to the base of Q202.
A reference voltage from zener diode VR201l is applied to the emitter
of Q202. 1If the voltages applied to the base and emitter of Q202
are not in the proper relationship, an error current is generated
through Q202. This error current develops a voltage across R202
which is applied to the base of emitter follower Q201 and then
applied to the base of Q1 to bring the output voltage back to its
proper level. R201 and C201 provide additional filtering of the
rectified DC voltage.

Operation of this regulator may be better understood by assuming a
certain operation condition has caused the output voltage to
increase above normal. This positive increase of voltage is trans-
ferred to the base of Q202 where it is compared to ths zener voltage
of VR201. The increase of forward bias of Q202 causes the collector
voltage to drop as a result of the increased collector current
through R202. This voltage is directly coupled to the base of Q1
through 0201 where it causes Q1 to conduct less and brings the
regulated voltage back to its proper state.

The short circuit protection of current limiting action can be
explained as follows. Assume the "A" VDC bus becomes shorted to
ground. This reduced output voltage is sensed by the base of Q202
turning that transistor off because of the reverse bias across its
emitter and base junction. Simultaneously, the increased current-
through R204 increases the forward voltage drop across the base

and emitter junction of Q203 and turns it on. Prior to the short
circuit condition, Q203 was cut off. The increased collector
current through R202 decreases the collector voltage of Q203 which
is detected by the base of Q201 and direct-coupled to the base of
Ql causing that conductor to conduct less. This closed loop opera-
tion maintains the current available to any transistor connected to
the "A" VDC bus at a safe level during a short circuit condition.
Circuit breakers and fuses are often used for this purpose; however,
in the majority of cases, these devices are not fast enough to pro-
tect transistors.



SECTION V
MAINTENANCE AND FAILURE ANALYSIS

CARE OF THE T-5101

Your T-5101 Terminal with its solid state and modular electronics is
easier to care for than an electric typewriter. Just give it a light
cleaning from time to time, and it will remain as attractive as it

is functional.

Lightly dust the unit using a brush or soft damp lint-free cloth.
Paper towels are fine. Conventional spray cleaners work great for
stubborn smudges and fingerprints. Do not use petroleum-base
cleaners such as lighter fluids. These could harm the plastic or
painted surfaces. Avoid wiping dust or lint into the keyboard area.
If using spray cleaner, prevent excessive spraying which could run
down between the keys.

EXTERNAL ADJUSTMENTS

External controls on the rear of the T-5101 include the following
which are illustrated in Figure 5-1.

On-0Off Switch

This two position switch controls the A.C. power to the unit and
certain power-up and power-down sequences. Setting the switch to

the ON position resets the circuitry within the T-5101, positions the
cursor to home and clears the display memory to unprotected space
codes.

Brightness

The monitor will be used to display alphanumeric or other black and
white information. Usual video polarity produces white characters
on a black background.

The brightness control should be adjusted at a point where the
white raster is just extinguished. The CRT will then be at its
cut off point, and a maximum contrast ratio can be obtained when a
video signal is applied.
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Figure 5-1. External Controls



Video Contrast

Q101 is designed to operate linearly when a +2.5 volt signal is
applied to its base. The T-5101 incorporates an external contrast
control to maintain this level. This control should be adjusted
for a typical signal level of +2.5 volts peak-to-peak when measured
at the video input terminal of the printed circuit board edge
connector.

All other adjustments are internal to the T-5101] and require dis-
assembly to the desired level.

DISASSEMBLY

l. Cover

To detach gray and black molded cover, remove two screws on
each side and one screw directly above fan on rear. Lift cover
carefully to avoid damage to the screen.

2. Video Shield Cover

To detach Video Shield Cover, remove 17 slotted screws designated
by arrows in Figure 2-2.

3. Logic Assembly Adjustment Access

Remove slotted screws designated by arrows in Figure 2-3.
Grasp the cover and carefully slide the Logic Assembly out
approximately 5 inches.

4, Logic Assembly Removal

Refer to Figure 2-4.
Slide out Logic Assembly as in Step 3 above. Unplug T-5101
Keyboard at KEYBOARD connector. Remove Data Interface Terminal
Box cover and detach Interface cable, keylock wiring and SDU
coax cables. Remove flexible conduit connections.
Unplug: Logic Lower cable (P 1)

Brightness Control cable (P 2)

Contrast Control cable (P 3)

Logic cables (P 4 and P 5)

Carefully slide out Logic Aséembly and remove.
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Figure 5-4.

Logic Assembly Interconnections



10.

Base plate

Invert the T-5101 and remove base plate retaining screws, base
plate and shielding mesh. Store the mesh carefully to prevent
damage.

Logic Power Supply

Remove Logic Power Supply Shields (Figure 5-5). Remove Logic
Supply Mounting Screws (Figure 5-6). Unplug two (2) transformer
cables. Loosen screw and remove transformer ground. Loosen
screws and remove output cables. Remove power supply.

Transformer

Unsolder two (2) red wires at terminals 7 and 9. Unsolder
black and white wires at terminals 1 and 2 respectively.
Remove four (4) transformer retaining screws. Remove transformer.

Cathode Ray Tube

Support the Video Power Supply (Figure 5-7), invert chassis
and remove the three (3) Power Supply Retaining Screws (Figure
5-8). Set chassis upright and unplug Power Supply cables.
Remove Video Power Supply.

Unplug CRT socket and yoke cables (Figure 5-7). support

the CRT and remove four (4) CRT retaining screws on each

side of Video Shield Figures 5-10, 5-11). Carefully 1lift the
CRT up and out of Vvideo Shield.

NOTE: Observe CRT handling precautions affixed to the

CRT. Store carefully to prevent scratches or
breakage.

Video Board

Refer to Figure 5-7. Remove Video Board edge card connector.
Unplug Ynductor cable. Remove four (4) corner screws and remove
Video Board and spacers.

Composite Video Board
Remove mounting nut and washer from SDU BNC connectors in Inter-

face Box and detach cables from box. Unsolder seven (7) wires
connecting composite video board to logic board.
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Logic Power Supply

5-6.

Figure
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Remove two (2) black nylon mounting nuts and detach composite video
board and spacers.

11. Logic Board

Remove black nylon nuts and two (2) #4 hex nuts on front edge of

board. Unplug Keyboard Interface connector and Data Interface connector
and carefully lift logic board from base plate.



INTERNAL ADJUSTMENTS AND CONTROLS

The following adjustments and controls are accessible upon completion
of Step 3 of the disassembly procedure. Refer to Figure 5-9.

Baud Rate Switch

The baud rate selector switch selects the desired baud rate. Table
5-1 gives the T-5101 switch settings for specific baud rates.

TABLE 5-1. BAUD RATE SELECTION

Baud Rate Switch Setting Baud Rate Switch Setting
110 7 1200 3
150 6 2400 2
300 5 4800 1
600 4 9600 0]

Mode Selector Switch

This thru position switch selects the duplex mode of operation in
conversational mode. The F and H position select the full duplex
and half duplex conversational mode respectively.

The following adjustments and controls are accessible upon completion
of Step 1 and 2 of the disassembly procedure. Refer to Figure 5-11.

Vertical Adjustments

There is a slight interaction among the vertical frequency, height,
and linearity controls. A change in the height of the picture may
affect linearity.

(1) Apply video and synchronization signals to the monitor.

(2) sSet the vertical frequency control, R116, near the mechani-
cal center of its rotation.

(3) Adjust the vertical height control, R124, for desired height.

(4) Adjust the vertical linearity control, R121, for best
vertical linearity.
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(5

(6)

(7)
(8)

Remcve the vertical drive signal from the unit. Or,

alternatively, use a short jumper lead, and short the
vertical drive input terminal of the printed circuit

card edge connector to ground.

Readjust the vertical frequency control, R116, until
the picture rolls up slowly.

Restore vertical drive to the monitor.

Recheck height and linearity.

Horizontal Adjustments

Raster width is affected by a combination of the low voltage
supply, width coil L101, and the horizontal linearity sleeve
located on the neck of the CRT beneath the yoke.

(1)

(2)
(3)

(4)
(5)

Apply video and synchronization signals to the monitor.
Insert the horizontal linearity sleeve about 2/3 of its
length under the yoke. (If you received a monitor from
the factory in which the placement of the linearity

sleeve has been determined, make a mark on the sleeve

and reinsert the sleeve to this mark when removal of the
yoke and linearity sleeve are required.) If the linearity
sleeve is inserted farther than necessary, excessive power
will be consumed, and the horizontal output circuitry
could be overstressed.

Adjust the horizontal width coil, L10l, for the desired width.

Insert the linearity sleeve farther under the yoke to obtain
the best linearity. Although this adjustment will affect
the raster width, it should not be used solely for that
purpose. The placement of the linearity sleeve should be
optimized for the best linearity. ’

Readjust L101 for proper width.

Observe final horizontal linearity and width, and touch up
either adjustment if needed.

No horizontal hold control is used in this monitor. The raster
should be properly locked and centered when the horizontal drive
signals as described above are used.
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Focus Adjustment

The focus control, R107, provides an adjustment for maintaining
best overall display focus. However, because of the construction
of the gun assembly in the CRT, this control does not have a large
effect on focus.

Centering

If the raster is not properly centered, it may be repositioned by
rotating the ring magnets behind the deflection yoke.

The ring magnets should not be used to offset the raster from its
nominal center position because it would degrade the resolution of

the display.

If the picture is tilted, rotate the entire yoke.



PHILOSOPHY OF FATLURE ANALYSIS

Effective trouble shooting is accomplished in a minimum of time

by following a series of logical steps. The ultimate aim is to
effectively pinpoint the actual problems using all the information
available.

Locating the malfunction is then the first logical step. The
following is a suggested plan for effective casualty analysis.

(1) Investigate - record the state of the machine when the
error occurred. Look for obvious symptoms including oper-
ator error, loose plugs or connectors, data set error,
blown fuses or computer error.

(2) Isolation - Modular replacement is the quickest method of
isolation where the replacement is available. Isolation to
one of the following: circuit board, keyboard module,
video monitor, power supply or inter-connecting wires
should be the first step in isolation.

(3) Component Isolation - Isolation to a smaller component
may be accomplished in some cases with the use of
oscilloscope and multimeter.

(4) Replace the faulty module or component and retest by
running the same operation in the same state the error

occurred.

(5) Record for future reference the symptoms, cause and module
or component isolation method used.

Failure Isolation

This section will explain briefly the approach to failure isolation
and then describe a simple checkout procedure upon power turn-on, -

The display terminal consists of a monitor assembly, power supply,
logic board and keyboard. All assemblies are replaceable by simply
disconnecting cables and removing attaching screws. To remove the
cover for inspection or assembly replacement, remove the five screws
on the side and back of the terminal.

The following will give you some helpful things to look and listen

for which might indicate the problem area. Each assembly is described
as to the function it performs along with a brief procedure to

replace the assembly. At the end of this section is Table 5-2.



describing problems of symptoms and the most likely assembly to be
at fault.

(1)

(2)

(3)

(4)

(5)

(6)

Ensure the T-5101 power cord is plugged into a grounded A.C.
outlet of the proper voltage and frequency.

Set the ON/OFF Switch on the rear of the T-5101 to the "ON"
position.

Check to see if the fan starts when power is turned on.
If it does not, check the power switch and push red circuit
reset button.

At turn on, listen for an audible 1 to 2 KHz tone that
lasts approximately one second (only in units with beeper).
If no tone is heard, look for cursor as in (5) below.

If the cursor does not appear after a normal warm-up
period, type the HOME key. If this fails to produce the
cursor, reset the display by pressing the RESET key. If
still no cursor, it is possible the brightness and/or
contrast controls are misadjusted. They are adjusted as
follows:

(a) sSet the contrast control to the middle of its range.

(b) Turn the brightness control clockwise until the screen
is bright, then reduce brightness slowly until the
background is barely visible. The cursor should be
present. :

(c) Adjust brightness and contrast for desired presentation.

(d) If the cursor does not appear, check the power supply
voltage; replace the monitor if necessary.

If the problem is associated with transmitting and receiving
of data to and from the computer, use the following procedure:
Place the full-half duplex switch in full position. Remove
the cable from the Interface Terminal block and jumper

pins 4 and 5 on the terminal connector together. Now,
whatever is typed on the keyboard should appear on the
screen. This test checks the transmission of characters

from the keyboard and display of those characters in non-
BLOCK mode. To test the function of character storage in
memory, run the cursor to the bottom of display and test page
roll functioning of displayed characters roll upward as



expected, memory storage of characters is functional.

TABLE 5 = 2 .

T-5101 FAILURE ANALYSIS GUIDE

Type of Failure

Probably Location of Failure

Logic Board

Keyboard

Power Supply

Monitor

Audio Signal
Clear Memory
Clear Memory (Power Up)
Cursor Control
EDIT‘Control Option
Parity Error
Receive Data*
Transmit Data*
Video:
Character/No Cursor
No Character/Cursor
No Character/No Cursor
Data/No Sync
Data Wave
Randomly Generated,

Wrong Characters**

1

1

2

2

* Check word structure specification and baud rate.

** Tnsure good connection of cable from keyboard to logic board.




TROUBLESHOOTING THE DISPLAY ASSEMBLY

The display received video and sync signals from the control board
and performs normal TV functions. The high voltage for the display
is generated from its own self-contained power supply. In addition,
the display assembly includes its own low voltage (15V D.C.)
power supply.
CAUTION
DISCHARGE HIGH VOLTAGE BEFORE ATTEMPTING
TO REMOVE DISPLAY ASSEMBLY.

Display Troubleshooting Guide

1. Screen is dark Check "A" bus Q106, Q105,
2. Loss of video CR 105, Q101
3. Power consumption is too high Check horizontal drive

wavefore; check proper
placement of horizontal
linearity sleeve; Q105, Q106

4. Low voltage bus incorrect (for Q202, Q203, Q1 (Note: Low
units with a low voltage supply) voltage supply will indicate
low or "O" volts due to its
current limiting action if a
short is evident in the "A"
volt line.

The voltage waveforms are shown in Figure 5-12.
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MAINTENANCE OF MAIN LOGIC BOARD AND POWER SUPPLY

The main logic board is a self-contained functional unit with one
exception: D.C. logic level +5 Volts is obtained from a separate
POWERTEC power supply.

For maintenance and trouble shooting, refer to Table 5-3 for identi-
fication of connectors and terminals external to the main logic

board and normal input-output signals.

Connector Jl1 is used for Data Signal interface connection to the
main logic board. Connectors J2 and J3 are usedfor the same purpose
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TABLE 5-3.

MAIN LOGIC BOARD TERMINAL IDENTIFICATION CHART

Connector

Symbol

Pins

RS232C Interface

RS232C Extension

Monitor I/O

Logic Board Power

Keyboard I/O

Jl

J2

J4

J5

J6

1-25

[
NoOoOOoOULEL,WDN

)
O

(o) WS - U I \C R WCoOoO~NoOULbd wbdhK

W OOyl WN -

Transmit Data

Receive Data

Request to Send

Clear to Send

Data Set Ready

Received Line Signal

Secondary Received Line
Signal

Secondary Request to Send

Brightness

Brightness

Brightness

Contrast

Chassis Ground

Video and Vertical Ground
Horizontal Ground
Horizontal Drive

Vertical Drive

AC Feed
AC Feed
Equipment Ground
Speaker

Speaker

D-C Feed (+5 volts)

32 volts rms.

CTRL

&8
0]
3]
=

BIT
BIT
BIT
BIT
BIT
BIT
BIT
BIT
PAGE EDIT
SHIFT

N U wE NS~




TABLE 5-3. MAIN LOGIC BOARD TERMINAL IDENTIFICATION CHART (Continued)

Connector Symbol Pins
15 STROBE L
16 STROBE O
17 -20V POWER
18 GROUND
19 GROUND
20 POWER +5 volts
21 POWER
22 PROTECT MODE
23 CONVERSATIONAL MODE
24 PROGRAM MODE
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TSB
Bus 129361

Driver| Sheet 1 2 3 4 5 6 7 8 .
RDR 14 L13-3 | L13-4 |.L13-5 L13-6 M13-3 M13-4 M13-5 M13-6
KEY 19 cl8-8 | cl18-6 Cc18-11 )| c18-3 B18-8 B18-6 B18-11 | B18-3
RCV 20 C3-8 C3-6 C3-11 C343 B3-8 B3-6 B3-11 B3-3
LIT 13 D25-8 | D25-6 D25-11 | D25-3 D26-8 D26-6 D26-11 | D26-3
CPC 15 Cc22-8 | C22-6 C22-11] c22-3 D22-8 D22-6 D22-11 | D22-3
CPR 15 Cc21-8 | C21-6 Cc21-11 | c21-3 D21-8 D21-6 D21-11 | D21-3
LRC 15 Cc5-8 C5-6 C5-11 C5-3 B5-8 B5-6 B5-11 B5-3
ADD 17 Cc7-8 C7-6 c7-11 Cc7-3 B7-8 B7-6 B7-11 B7-3
MAR 10 Cc4-3 c4-4 c4-5 C4-6 B4+3 B4-4 B4-5 B4-6
IND 7 F6-8 F6-6 F6-11 F6-3 H6-8 H6-6 H6-11 H6-3
CNTR 18 Cl19-8 | C19-6 C19-11 | Cc19-3 B19-8 B19-6 B19-11 | B19-3
CMA 9 B25-8 | B25-6 B25-11 | B25-3 B26-8 B26-6 B26-11 | B26-3
OTSB 14 c2-9 c2-5 Cc2-12 c2-2 B2-9 B2-5 B2-12 B2-2
Bus

Driven

COND 17 A25-4 | A25-3 A25-2 A25-1 A25-15| A25-14| A25-13 | A25012
WDR 14 K23-4 | K24-5 K23-12 | K23-13 | K19-4 K19-5 K19-12 | K19-13
ARTO 20 D1-26 | D1-27 D1-28 D1-29 D1-30 D1-31 D1-32 D1-33
ART1 20 D3-26 | D3-27 D3-28 D3-29 D3-30 D3-31 D3-32 D3-33
LRC 15 E5-9 E5-5 E5-12 E5-2 D5-9 D5-5 D5-12 D5-2
IND 7 E6-9 E6-5 'E6-12 E6-2 D6-9 D6-5 D6-12 D6-2
CM 9 C25-9 | Cc25-5 C25-12 | c25-2 C26-9 C26-5 C26-12 | C26-2

Table 5-4. Tri-State Bus Signal Locations




TSB

Bus
Driven

129361
Sheet

CNTR 18 C20-15|C20-1 C20-10| c20-9 B20-15 | B20-1 B20-10 | B20-9
COMPAR 18 F23-9 |F23-11}] F23-14| F23-1 E19-9 E19-11} E19-14 | F18-10
MAR 10 C4-14 |c4-13 C4-12 Cc4-11 B4-14 B4<x1l3 B4-12 B4-11
MACC 12 H23-13|H23-10 | H23-6 H23-3 F19-13 | E18-9 Fl7-4
MACR 12 H23-13|H23-10 | H23-6 | H23-3 | F19-13

Table 5-4. Tri-State Bus Signal Locations (Continued)



Connector J4 is used to supply output signals from the main logic

board to the CRT monitor. If proper signals are present at terminals

>f connectors J5 and J6, examine the integrity of connector pins

on P4, Examine for obvious faults on main logic board. It is

strongly recommended that no involved repairs be attempted on this

board. 1Instead, contact the factory or authorized service representative.

Connector J5 primarily handles power inputs to the main logic board.
Therefore, the absence of proper inputs at terminals 1, 2, and 3
indicates failure in AC power feed. Likewise, lack of proper
voltage at terminal 6 indicates problems with chassis mounted power
supply or connector cable. Improper signals on terxrminals 4 and 5
indicate trouble with main logic board.

If noted signal levels are not present at terminals of connector
J6 as keyboard is operated, examine keyboard assembly for obvious
faults. Either repair or replace keyboard assembly.

Keyboard output levels are compatible with TTL circuits with logic
"1l" greater than +2.6V at .10 ma and logic "0O" less than 0.4V.

The outputs are bounce free so that only one signal will be generated
for each key depression. Two-key rollover interlocking is provided
for all encoded keys. If a key is depressed before a previous
operated key is released, the second key code is transmitted after
the first key is released. A strobe pulse is provided with each
encoded key output.

Power Supply

D.C. Voltages of -5, +12 and -12 volts utilized within the main
logic board are generated by regulator IC chips on that board.

A separate +5 volt power supply for logic level voltage is mounted
above the main circuit board on the chassis.

Recommended adjustment procedure for the separate power supply is
as follows:

(1) Set current limit potentiometer for maximum current output
(this is normal operating position).

CAUTION
DISCONNECT POWER SUPPLY OUTPUT

LOAD BEFORE PROCEEDING THROUGH
THE FOLLOWING STEPS.

wn
1
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(2) Turn overvoltage protection potentiometer fully clockwise.
(3) Adjust output voltage to +6V DC (nominal).

(4) Adjust the overvoltage protection potentiometer counter
clockwise to the point where output voltage is shut off.

(5) Turn output voltage fully counterclockwise, then slowly
clockwise until the output voltage reaches +6V DC
(nominal). The output should then fall to the overvoltage
level, verifying correct overvoltage protection adjustment.

(6) Adjust the output voltage control to +5.2 volts D.C.,
which is the normal operating voltage.

Component Replacement

The replacement of a component on any printed circuit board requires
care to prevent damage to circuit board etch. Clipping a component
from the circuit board rather than unsoldering is the preferred
method. Excessive heat from a soldering iron may result in damage
to the component being replaced. The use of a soldering iron with

a small copper alligator clip as a heat sink, and a delay between
the soldering of individual pins of a chip are recommended.

In accordance with good maintenance practices, Lear Siegler does

not recommend individual component replacement on any printed circuit
board. 1Instead, it is recommended the factory be contacted relative
to availability of special test equipment or factory rebuilt and
tested replacement assemblies.



SECTION VI
SCHEDULED MAINTENANCE

Purpose. The purpose of the scheduled maintenance is
to assure continued dependable operation of the T-5101 ~
Control-Indicator, as the interactive display device functioning

in an input/output capacity with the remote computer.

Scope. - The scope of the scheduled maintenance is to
test and adjust to validate the satisfactory operation of the

T-5101 to meet its operational function.

Applicability. The scheduled maintenance instructions in

this manual are cancelled when the Planned Maintenance System
(PMS) is implemented for this equipment aboard your ship or

station.

Scheduled Maintenancel The scheduled maintenance activity

involves a weekly task and a monthly,fask. The weekly task
requires external cleaning only. The monthly task requires a
straight forward test and, if necessary, simpie adjustment.
In the event a malfunction does occur during testing, the re-

gular trouble/failure sequence should be initiated.

Weekly Maintenancel. The T-5101 requires only light

cleaning to maintain its normal finish. A light dusting using

a soft brush or soft damp lin-free cloth/paper towel is acceptable.



Conventional mild spray cleaners may be used for smudges and
fingerprints. Harsh and petroleum based cleaners should not

be used. Avoid excessive spraying or wiping dust or lint into

the keyboard area.

Monthly Maintenancel. The monthly maintenance activity

will provide the operator with a well adjusted display and

assurance of satisfactory operation.

Procedure.

Step Item
1. Plug in T-5101 to 117 volt AC, 60 hertz source.
2. Turn on POWER switch on T-5101 and allow approximately

30 seconds for warm-up. SHIFT LOCK light on keyboard
should be on.
3. Cursor should appear. Check operation of BRIGHTNESS
and CONTRAST controls.
(a) Adjust BRICHTNESS control until raster just disappears.'
(b) Type A and adjust CONTRAST control to obtain a
bright, but not smeared, character.

4. Press CLEAR NUL and type:

R
L T O R S S
o fed

Seee

|
PR B K
2T F % ali T ey ol ek < o ]
D N I VLN I s it B ‘

m, 8 e, s g pese e seees ese eee K o !
SRR o

LR R R T B N X B

g s 0 i e
¢ R



Step

Item

Press NEW LINE and PROG MODE. Type RUB, SPACE and CTRL

a through o, which produces the following characters:

-, s e s e e e -
Pl R 3 I S I A S T
L AR B U #OR ) 3

—

2 3 < H
Geses Saves seere Smsas Sesed G6ses L 0euse Seee

T |
(Note: CTRL key must be depressed while typing lower

case letters)

Continuing as in Step 5, type CTRL p through z to display:

{
. - .. 't s e e !
X 3‘ R £ X il 0 !.:.! RS S [

o
X ol

1%

@ eeeca Seess Seecer Geeen BeWe $0000 setes Sened sesed Seave

Type CTRL[_ \__] HOME NEW LINE to display:
EDRI |
USing Cursor controls, position cursor on letter G

obtained in Step 4. Press CHAR INSERT and $ to display:

Press CHAR DELETE to display:

EPpECONE i S0 T ol WGl S S S I JOME S S g !

Position cursor on letter V. Press LINE ERASE to display:

Press LINE DELETE to erase entire line.
Position cursor on letter H. Press PAGE ERASE to erase
all characters on display except those preceeding cursor.

Press CLEAR NUL or CLEAR SPACE to erase rest of display.



10.

Item

Check operation of the Keyboard lights. Depress

following keys to turn on lamps, depress again to turn

off lamps:

PAGE EDIT

PROG MODE

CONV MODE

PROT MODEF

SHIFT LOCK

WRITE PROT (Depress while simultaneously depressing
SHIFT key) -

Short between pins 2 and 3 of data interface connector.

Set FBH switch to F, press PROG MODE and type:

ESC=*C
CTRL G
RUB
ESC )
?

M

EsSC (

ESC N\

2

ESC N
RETURN B
g ®

NEW LINE D
ESC E

E

-
ESC Q

F

ESC N
ESC %
HOME

RUB
RUB
PROG MODE



Item

CONV MODE
SEND LINE

The display obtained is shown in Figure 6-1. To reset
the program, press CONV MODE, PAGE ERASE, PAGE EDIT,
ESC $. Position cursor at end of program. Then press

CONV MODE, SEND LINE.



/ (~==-- program displayed=======mu- )

/ADM-'
(Protected) ' N O -~ Mode
oo {3 ' .«——(Blinking)
s - \ | PAGE
- ~ (Protected) | " // EDIT f
i

Figure 6-1.

Program. Display



SAFETY PRECAUTIONS. The T-5101 Control-

Indicator, has two shock potentials:

e 117 VAC, 60 Hz

e 12 KV, 2nd anode potential of CRT.

Each of these sources can produce a lethal of serious shock.
Proper precautions must therefore be observed before handling
any of the associated leads. Disconnect the AC power plug and
discharge tﬁe AC power line filters to chassis ground before
touching AC connections. Unplug the T-5101 from the AC power
and discharge the 2nd anode lead to chassis ground before
touching the red high voltage lead to the.CRT_an anode, or
the 2nd anode itself, or the flyback transformer attached

to the read lead. Discharging circuits to chassis ground
requires the use of an insulated test lead with a pointed

tip on at least one end. First hold one end of the test lead
onto the chassis and then touch the pointed end to the circuit

connection to be discharged.

6-7



SECTION VII

T-5101 SCHEMATIC DRAWINGS AND DIAGRAMS



NOTE:
Figures 7-1 through 7-21 provide Logic Board
schematics for the -7 configuration board.

Figures 7-22 through 7-44 provide Logic Board
schematics for the =13 configuration board



Figure 7-1

Hpar PASITION ZCm TER CHRCACTER PASITION COUNTER - TETAL DV/SION = & B “
t7 counrs £o2 — DPC _sPRY S P79  ToLoEe _TTHEE I > (27 +5
~ G4 | y o AA "
1Y
o =] l s & l ] I < l 5 2 I = l > < ] &
z FEIES BIAAR Y /5 ; THEIEr BAARY /5 z =
. : | 2 FEE)  BAREY — APOS cREE Y
| A7 5‘_{*) Gl /& covn TEC /@ COCNTER V. % SOoA TER
| RIHL AL | [ S—4 = 4 8 /q —r8
D < =2 = 2
1
i | V4 4 2 77 P J £ 3 é /3 N J/6
; { l | = 2 ] 2y w s A I
| % N % Y T '_*V/E _4»"\——'_" -y
A ™ N\ N 7 .
Sz TIHC% an_a N N 3 R N % N N o o |1 7o
P ~ N N o Q Q )
. L N [ N A @ Y 3 N ~
& OopF 7= f X W N o
s N 3 s / * W
—\ NV O\ A N & 2 5
¢33 VAL
3 < g 7 3
i raos 1 ¢ 2 o~ " v «/6
8. 2925 wwE 7g04 ) J/ 7oL Je Y OJ‘/c caz ] e TrFEaTe
D 22% 8 0 2
FOR 67 4 E . ST e va
(8¢.088 75, \ o) n
s N o % N N R
SDeE /G MAE ) R o IN (: ®
~ | [ Q
sv w2 N
H CHASCALTER HErGA T COON 7 &L CHACACTER LINE 00 TER
L oed DViDE By i/ B/AARY DVIDE BrS6 - &9 V/OQEO & BETRACE
WIS NOMBER LF PASTER N A LINE COUNTS LIMES CF _CHARACTERLS
A L&
- Cic: 24+S5
; T+ 1 ) +
i o 1 15 Je 3 ’ o A[? 5];1 Tf DT[é =+
. —72 Z2Z
R 7 a6 ENARY Pridiog Zipup T4ES GNALr 75
RV 2 70 oL TER — € cicr ‘A oy SO TER
/ / PR
“bls 7 z e 7 A zzzae  J/8
Py / 7Y < = cecr 2| =
. \ lik Ao B0 co Do
ST rere o 3] 72 77 p - 5 P yr =
4 Y - Y =
w01} crcap L en e
T4£00
Jr3- N
— z_{>..2— CHE B ~
0
7494 N ;2 ~
o ind
o
q 2 4 CHE = 9 ® ®
/3 |kre s
! N 7408 e
) N
(*\ 2 X 3 ¥ 6
< NN et 2[5 )]s 2
0" &
)
210 N
(-88) chc cix Il S CUBSOR EN
/ %7



CHCF P ——

AN 9O€ [S54.96

JONNECTED

7O R =R5 OF THE AM

2 ’—:—‘—"
PBS — 17 4 CEF LS
cac ) —2d —
TEN, W
AL WRITE od VWV~ #5
‘ ow e 7No S i PAM FOR T 5.
7400 7404 (0’/‘;5"’5/
VWA~ +
cHC=9 > Jczap= CAM ADR I/ (13
7352 C‘:/M’é”'?.g
- 4
s A K2 LINE 76 6 I Anr 008 b (4
AMACRS /3 |Brass7 4@ CAM 008 1 (14,
. VRN, ; Ii 8 VWV~ #5
L8 A< 9 LIME B 2 @——L ERA so€ 5 (2)
/0 |g 2974 | 7432
MAL#4 SEC 2 [ e —VVWV\~ =5
c _ A £20 i .
cice A 7| A2 13 |, 57 {3— AN BOR P (S
MACRI % 1B [ y s
> I 7/ A.: d
ceey 4 s T I sl 2 SOV RPN
atAcR! — 318 —° ‘ﬁ/\/\/\/\«- +5
/0 e / 7 b/5 = A
774// 39 L2 L lsec 57 p2d ¢ g 7 BAVT Aok 7 (1)
& K17] . 2 45
d “ [ o A iﬁ/\/\/\/v (7>
/0 i < /VE 2 2 RAM ROS 17,
i < - d
- 1 Mack 2L 387457 B .
& V78 -4 seL ST
DRATL ? :‘:‘( E4 =
MALET—4LO4B o py
o TL/6 1 Vi 5 A 5 s 32
MACCE 4 S |B
5 J/9 /2 .
L Zh <« 2rs /6 NO7E .
P /3 #MALC5 L 2B
— = 7 &€
e TP w7 &
3 /4 =
= Va 9 - *+5
/4 ‘
Mexere A K22 0 )i °AK ADRY (&)
/5 c4) / /3
mhceA 7 - #5
V| 2 \ *
Z?EZ————JZ Aowral? [ RAM ADR 3 (5 )
mace 3 L2 psEL ’s
5 [WVW
eHe=9 e CPCE A 7 i PAM ALB2 (4)
[ — p
INDICEN MAcCC2 B
74/ € 2 [’\/VWV +5
cPc2 A 4 : RAM ADRZ (8)
macci—L 31p .
/ = /5
L STED) LATA MEMORY ADDRESS
MEMBUS Y_—f_—.,i/__
LML 73 | k1 pl—
pldes 22,

7400

Figure 7-2



/6 bA MASTEK 4508-9P
274 K AM
ST
d 3 Vss < -
“ ? ovT| N
N < IN 2w N 0 Ws — M
; X m Y R N
PWO8 4|4
Q
" S| «
,c_u N N — I
X LN Xl
™
PYD7—4
~ ~ ~ ~
N
5«<<<<(H 3 Y ] N
* ﬁ/l N
S 0™ L “
PHOE —- .
N
S TR
(") N N 1 3
+L§§>?_ ﬁﬂ . 4 N
PWP5—4 .
N)
N
Q "
R = S
7] . N 1& 1 3
+ _‘l/n p ~ N
PHOA— !
Sf
N - 2 _d
N
N
ﬁ}>>??; N N - J# S 3
M
Ve 7% .
Q
N
W N ¥ r<i N
+§ 7 ; B S
PWO2 . _
N
Q Q \0
LAM ADRY © S W
N
N
wor N w_ Bar
" ) o
g
MEM W
Y —_ 74707
o
. Q| | = VAL SENSE
AN 4/ :H\(. I«[‘_A. c./ AP
)
. ; T3y 2
AV AOR = 1g T ALl MEMOKIES ° ,;. "
3
{>

\ecreesry memory ||

7-3

Figure



9-L

SLANETHS

2532
20A0 B0 SE€
75 MBE 34 .
PO &K ___.__/'340 9 = N 2971 S8
43 —{esc wy
/2 sl ME 7 €lue P _
PED 7 -+ 3D A4z 5 arz| sEe7
5—5 - o2
s zolZ MB & il o r3l” s
£epé 25 /75 2| o3 €6
o — E£L 3
z ME 5 5 /3
pepg_.__—i/P /e i we oV p———— P 5
9 |=— 7% b— PEC «
1774 i in s
1744 ad
/5 mMB4 3
Z2Pp 4 3 Sé¢
L z
VAVZ-4 70 ME 3 6 4
220 3 /2 - - L/ ——————— s£3
TEITS '-;- =
vE 2 i
P02 2 2 £ sez
z __\WwB /5
, 2eD 1 < - S ses
prce ? " w3 : »
S 8 / rarwyrl
Sy /0 Y [ . N CHEE S8 A )
. r7p CHE= Br10 rale
e, 4 . Z2/0 s 2 7404 LNE FEG/STER
T 5 B Y I ’
By, ' 7 {
5732 e PN, 9 I REG ak
prcz £ z1
70z |46
LPc/ i< @|®
R | m7¢
/3
PrE —— 1
<Fe/ — )
ZATG L&
CHC P AP T LT

(2747 s W e T e W o B

LINE BEC CLE

HEPrrP N | 1
A — 1 1

Figure 7-4



M ogg) Erariu
ses 4 P 27 A A 8
3 7 < FoMAT d— >
T 0 L s * Rde/]
S ecmm & P w2
= 2 e 3
566 o 7Blé rora iz de — S e SRt -y
S L i 5 9 BVas —5| N SEINEGIT —— o —— A&7
- AT - N /A& T ¢3 v !
B —| 7 —— ocnm 23— 730 2 ;
. /RF— Comt 1N & o AL Y crvas_G “ cera S mmg
LR 2 Eonrih o — B
BRE
r___., Fry a8
; —z ‘ LIV A3 2 8 . Z: :;
4 |
sPe —+— 2 5o “i | i L7
s34 B |15 S w2 /6 | ' Poar A g
sp3 177 Y orais - PEh A 3
et T4 S . —_—
> s 2 R S /5 e Az
S— ez L Zr Az : /29368 -£2 cam oy
MEMEUSY. N2 . /g, 7 — CHELALTEE | 2C +=
OHC= 9 /310 1 SE/ / F s POM TN 6 = g I
P s Lo 24| GENECATOR | & oMINE Tl 4
S 0 cHe 8 4 L ZOMIN & 8 -
Z3 /9 POMINE — | 748C i
A cHcd =2 —_— g ‘ lg ,
, > —_ ;.___i ' 46 POM /N 3 - ocd ANl
CL=2a076— — cwce 221 i & MINE —
CArL ) —2
L He Z/V . :Mu//
e N
o MPC 8D tT —
~ /(/3? - a - =g 13 = 1/4
., casioEdt)” 6 srm Er " . miew & ———DcuAr A & P
Rl JFa e ————=qd SEL/A
TV 7474 T iy BLNx Gualk T AFmE weE FET m o7 SEC
<88 — B > £y e —_Lelzie 7 soA__YIOEO
B Ak BT STm)2 Z3 P 73 i -z,
w87 !
SFEID 2 o2 777 Ezs/5724€] J
&EFLO ‘ 3 i
Y 20270 &4 DpPc8 L——

ALILRTOR i/ DEAQL

— /2 2
Y AN HoPZ Zave Z{K7 3 @/ VioEe /2 5#)
4 cuesop -—-—) 7240/ S 272

ZiC:24+25 784 10 7486

SAVE&LFLOZ Pu
cod £ . < 2 A
L AEeY 4 /5 BLE FLO A 2 s BELTOE /O =
Y4 - =] SAvBLEFLL
P / AT nDEC g c /4 7 KO/
L 8 —4 £5 DACR z 4’9,r s _— -
Bk BLaw e —Le] __CH=F > 213 I m
SAVSUPR O Z Aveen 2714706 2 A3 4
opPcd — K7¥g 5 25
‘ 9 ) SUPELD 7 4 l(5p3) ECAmrin 8 ——
AUSCRRRY: 3 &“/’(-—_4‘ s = SaVSUPFLD (5P R ‘e I
LY >y [ L= P BT
o8 7 Jo0  SURLLD /0 #4 8 Dreq
BLINE BLAVE /J 47
8| 7esoe & | 7z
INVCEN 5
HcLe —
=9 i )HE
cLc=25 74/6

Figure 7-5



8-L

S— ZnoICEn2—2
oz 2] S I
7486 75 74/25 7426
info]/__i)dp :,—j: Lue1 _/Z@ﬁ_ 7581 czc‘/e._zs.
) e 3:6;.52 2228 4 He)o- 7582 creq —=
:ljfg_aﬁzp Z?gz LL03 f oYl 7583 ,
7

758584 2 3 Ino4_| 2 3 rs5a4 p 7
e ————)’ @—i/‘?\ ;\ﬁ-gu_ 7ce S8 TAD 1 o8
~N N

XX
21 /1 ; £7
A= 79/ 75 74/25 JLD2 2/
7785 2, e | /3 /5 INDE '_7D5— 7
[ [“ )= 36 585
AL /0 )¢ /2 T7
aLs 18] , N y .

d He |z 2403
27586 N¢ | ¢ IND S Ll o RS, (m.,f
7772 ¢ =4 e )

207 ) ot 7 75|86 7557 pa apy w\e— InciEaTE 1ot
4 3 GCav,
27588 j@a 5 7| K06 @_ TSES8 4 WOTE
NP8 L : y IRDIE S Lt
ZIWD 5 /5 o4 L2554 749e o Fr/5PITHIF

revg /0 ' - /5] |
37 'm 8 2/ ) , XAy o il b .. 65 B AASTERN
LS BLA&lln oL

7
) - 5 |
4 4
DDA — _ e 7 1F7)E Zlos Ve
. K73
i ] v 28 I OX
KEESETL ZAD 7 2 e
/ TN — Ls ivsonep ue-zs
74/9“3 = 55 g/;lf; /f e ( IWOERTER D&IvE)
SARES A, ' KEYBOARD J6-/2 :
= = — — -2 o8 ~ Zlo7 j
(#81 )cec r6 2. A7 ‘ , A B ¢ |
L A B < »p . wl r6] 9
2L ) TP Bl T ek (r-82)ccce
[ -81) cicq
BLINKE CLE 4 o
(r81) ces —124,°0l2
w7
(r82) ctcd 1. 5|8
R
3 7474

Figure 7-6



6-L

R O] N8 S
X X X X N N ~N ~
S Y o N N E S NN N
JMPE ' ] SN W
—— X ! ! .
KEESETL l ‘ i
_—, HIGHS - ! I
CToEpx b — ¢ CDLEAD 2| 7| 5| €| . g 2l < 5 3
cmorrs 24 a3 mpen Yo AL BI CI D . Z
HOIT X 2 7 ;ﬁ,f 8/ 71 7¢/6/ > 7¢/5/
5 7, amwey /7R | 7] awBey TR |, Y3 EARey CTE /5
EMPXX3 ENT FZ5 Va3 = =
222 £l e —Z R E ~ed
ENFC Ao Bo Co Do : )
we 2 ) W 73] 2] v 1 HEKE ARG
1
7574 a5 8 ! : |
JE4H00 S ; NS § § § § g A 'g Eg
S 3§ % NI N Y § R s
8 N N W /0 % N X
. & ) |
\| erseam coo7cp); 7EK 23 g \HY p '
SED/6X 7 9 7 /3
5 . T 7ee0 T
vyl VS NUT IS #10 # A
/0 EAIOSIx Lhd L
. sz s 724 aa e © /z
CHEB 2 MEM BUSY Z ®
6
S| NeoA
Xy (1 & IMEMBISY 2 s o) 2 ., N ﬂ
c N N
37 1152 JeH/93 orcz 210 2458 ikl N N
Ve 74 % o8 L2, CWE Lord W[ Vw7374 N
P | - 70 HHOE 9|2 St n g
757A /] | cle ——_ 134 7D
R /3 : ! /2 8 7574 182 7o
[ 2oceam couiz R wHBIT)| &yrE 1 . -
: LD TS0
—_ 5 3 ;‘
cmoex 2., roR :D" e
hoxr3 L0 v - @3—5”/’4 <3 = l e
—— V4 a 7S
cmoiEn_4. 772 ™ L8772 s8¢ |
R 5 16 ¢ tmp/ias | 744183 3| Jmse 1 =
CHOXX3 70 7420 14 [V2 a7~ ED O~
- /Z #2322 7 7Ss7¢C
HDIZxX ,/ / Cioiks W . ko4
cmonBx __ L 74323 m z s /; 5 FaEir S oz 5 Edﬁ Ciem CALL DFL
P 7 £, . S L——-—_-_—_J B A —
ZrowE_ELE oerie—2L20 773 __Z—_E’—-— 177 Fiie— cAcL DEL
7932 432 Aoz L7975
75 74 - , ; 2| 5 Ve PTANDE L
CNORLT ‘ ! D, OX | 3 _'3 =0
TECon________3 | | o 2 @TDE L
l6-a2) ;oap 77mE 5 i, ezz cvé /5
- ey V4 —
(17-01) Zom@ zomitr ) . N o LE CAIDIN PE
(10-02) MAC Coxio é ,;?3‘ f 774 —— 10 L or
(16-¢3) 758 Cowd /2 | HH30 | cme —:;—f\/; £ ,
(6-82) ZoWOA ______ e | 2 09 7a L TMPE
18-C1) CoWDB /7 /3 /2 CowD 3 = 2
(1#<1) GooE  ______M ] L 7ex19 FeEFETL L T

Figure 7-7




0T-L

w7040} 2 COM /N B
3 f 2y : CoMIAN 7 4 cre 2
/. 32 (X 77
se7 ‘ — bdiieid
< " mt By LM 6 P s —2
=3 22 R Y 8 - 5 —
> o s ) ) A o Bunk 3/
“e b:d,rzsﬁ ‘,ﬁ:n ROV INE \ LN IS 9 % __i. s 9 SERLNE B/ <6 BunkB!7
KyY Z 0 /—‘: Y LCCM /1/3-——1/ 7430 2 e A -
/RF— Rom IN & N E // fom n 2 —8, Locs  —— —— SN
T 0 con 14 1 —2L —
I
/ l l 9 PN N8 4/
LM M3 2l s 2w T L
cro |2 Pomw ne —LE] , °
4 8 —_— 2 \? BBy
seq ER Py eom su 5 8 SR ke
3| Az 15177 ew we /6 forw wa —H= A
sP3 3 m r ecm /~,3 —Z ~osq _’./_ ‘”r&——g‘g‘/f
7 e /A2 o
5 1 LN N/ /5 S — 2
4 sez - BHHZ | /29308-02
STL Al /z “ I CHRLALTER | 20
P se/ /L 2241 1A/ A
CHEE 9 24| Gewcearok | s NXEBIT
7427 CHE By 70 CHC 8 } -
/9
Py /|9 cnca <32 y 8 e
ciczrnzs cvce 22
/8
oo cher E74 uém}u}nﬂ
7 MCPCBD :ﬁ? 15 lo = lolr Lzl
I 9
4 —_— HIGH S CLEAR A B ¢ 2 & £ &6 H
LASTIOEG M ED " FIOE 6—% e L o
&, - E &/ by A £3
T474 _— , Cie T/ £ =4
£ 88 AmEs T , )/ 77 WA s w7 oA roEC
B AMBIT D —2 3 25 swpp /3 5y
7y 24 9
PEL D - V/DED  IAFT EEG/STER|
SUPELD dad Wz —
BEFLO
Bt cie # 0P8 /2 P ADT e Wﬂm‘@ .
BINE L& 74/0 HOEIZ BLANVE 3 )W V/DEG /2 JV/é
. — ———— caesap J2K0/
CLC=-24+25 7410 7486 JI-£
M,'V;ﬂf;ﬂp 2 Py 2 7 0 o oe
/ = LIDEC
Aoscheey = v 5 BUE FLO V4 2 cpimirso AEOTDLE /O £
ok — s 457 Iped 3 c /| e 7@ KO/
2 E  —4 —
P PR 0 12 g R P T
Bk B hw b —LE] “
SAVSUPH O—Z aoeen 32744706 2 ] 7403 4
oPcd — K7z o 2 5
oscamer—1 o[\ v 4 ? savsuprsp (503) ROMIN B ——— B
— &5 EB S 3
s —— -
. 248 —/—z—q o S0EEID o1 4% DpPca
BLINE BLACE ; P
ﬁ_‘ Z24/06 S | 2r03
SN CEEN 5
Aok —
HE=T Y42 &
cLc=25 7 #

Figure 7-5



TT-L

T NDICENE

> AT

Figure 7-6

ANDICATOR R EG CHCE —.é
el —Tze
486 74175 B 74/{5 .
27581 2 8 /3 4@ LM0! _%@'2‘ 758/ cicre 2
JA/&/E@—49;64‘2 I ciea 2
27582 _5 . s@lZ_INoZ ’_45@3_7532 —=
noz _{_)[:}——1- EL A ER _
7sB3 2 Yooz 2ofZ L1232l N - <p3 7
o3 _/3) Z" satl 2 -
z 2 -
77584 -‘:2)3 s, 12 7 zIM04 @_ sB4 ns am
004 L . N Ve
bt
3] /7
’ 74/25 no2 31,
ED 74/ 75
7sE 5;%)@3 /3 //j IND5 Z S)E- 7585
JWD5 o) )e 1 p
275 He lz| smpe | 5 A 2403 0z
7586 j},\, 6 &4 5 »@—7’586 ( -eve.
WG B Ei J
ZTSE 7 /2 sz o MO 7 } TSB7 ,
7 i) 7 5129 o b5 n
7 2 7| _we | 2 E Cww)
17588 _EZa=3 | 5 ;1@_,555
s 2))P8> N )
— nvo 5 51 pg
ZMDXX4 217 Xanr
@8—“——] BUNECLE
5 ' y
] ZMDE <7 : ? a5t
.
7468 JAA
KEESETL ZAD 7 31 p¢
'  TssIND L~ KEYBOARD J6-24
Vec= 5 SAD: /2 e (/woKRTOR O&/VE)
7493 BWREY (W -
_ T 4, r’KEYBoARDJé 4 /215
| Zo8 4
[+8" Jctc r6 2L 47 ‘ s e
IL. B < » n| /6] 9
< 3|7/ HUNE LK (-82)cLcz
[ 1-81) cicq
BLINKE CLk ¢ v
(r81) cies —2,° gl 2
w7
(+81) crca LY 5|8
L4
3% 7474

v /DEO

WITE !
L INOIERTIRS O
CLES SPT4DP /HI3HEFITH/F
L INO/ERTIE N L BE B RASTERS
CHEC=8->7



cT-L

Vo777 7 B il

/5

N ~N N N Y ) " o ~ N ~ ~
JIMPF N
) EEESETL i
2P CherRY :
caogpx _& P HDPERD 5| 7| 5] ¢ g2l 2l 5| & g 31 4| 5 é
EroNx7 205 AL BI CI X . 2]
iidiiele mpen Ll zps 5 7476/ v 7€/6/
ZHOIX 7432 S ammey TR | g 7 ENBEY CHTR | 7 TNREY CAITE
EMOXN3 MPWRITE SV F2s = = ~2c $17 yry:
2oz FNPC r L 4o Bs Co Do
e 2 ¢ | | 3| 2l v HEGE ARz 7
(N4 ralts | I # |
7578 N NI N N S
KOO 2 L 3 N § 8 2 N N \
N § N NN ~N N § N >
a > N W /e s | S N N
(| zeocam_comv7ce] 74403 4 : »—
P HD/8X 7 ? [ 70
— 75 7€ S ¥ V<4
EHOIOX —/AD’-'J % 2
/0 /0 B
- /2 9 35 J7ZE L
SHEB MEM BUSY & mew z
J/0 —_—
HECLE /3 & MIMBUSY 2 2007 e 03
3 774 / [/5) l 2(///,3 D/’CZ;__’_M . e s (> g T—9 75 74
MO w05 2 ot —=Tgl0  wwes <,z i
o Ll —m—————4
7374 - o2 8 757A
- 3 2L HF
| 2os4m coomiz e wHIBIT)
[= |
? . =2
MD/ZX : 4
CHORW e —
EMOXA3 3, - [ S‘,>, ENPL
4

6 cmo/33 | 744763 3 7252
,ﬂox/\'}@ 70 74z /4 12 pe7F
43z wo| ]
cwoizx E""y —_ — CMIOXX3
DT /3 ) Erp— e ee | 51 || smm
p— z - R
cHomBx __ 1 74; 3 o z m7 Mol x
ZADR« 4'2@ PEFER 7223
7437
7S 74 — / P
%{7_ 3 ZmD7ox
/
S me 13
(6-42) SO TIME . E2 //522/0 2 73 o V/i /3
(701) Zom? zomo ______L /2
P 74# mvp BT unrp 7400
(70-02) MAC Zoao _. P 0 7e4/0
(16-¢3 ) 758 Zowd /2 | BH30 6/”6 Sh e 9’ 238 z
(/6-8z) ZowDA e > wea 23 =
18-C)) CavDB " / 2 oD 3 7eN1P ﬂ B
(18<1) Cowos | o ELESETL —

Figure 7-7

- CARLL DFL
N CALL DFEL

\C_ eTAMDE L

=y

/5

==|/4

— CAMDJIM PF

2 arer

T\ IMPE




€ET-L

NIOTOROL A MEW 6560 ¢

Figure 7-8

orrronA(wz. £) Eonr

. AD
CMA9 S A9
CMA B 17 44
CMAT ~ A7
HA & 4 Aé
A 5 “ AS
EMA 4 As
75 43
Tz Z v
cmA =7 A 2 3
cmp o 7588— 2> (tm7
/2y 3 |Vsa
7587 /8 7o
+5y z lvor _ czo) ¢
R -3y / \véEs - 5 .
P o /556-—-'415
%oo %Z” i /2 |yss T 1=
_ Y4 —— / ._2_/_
S A— z/ em 10— e, EMATO  o£/ w10 — ok 7852 a)e— ma
CAIA 1O p OE/ == > oy —22 oE2 cmhw l0E2 L
ey 2| e MA 1 4] pE — e l2—
Lot WIGH 7584 L5102 M3
70 £n#BLE |
/2 V4 .
; 7583 5] z¢) me
A 7 - fB 7588 P '
- £2s “2¢ 5o —5 S ems
___5/2 ~ / Je5 JS&¢€ —@-—
KMA 6 13]826 7587 oeTIoN OP770N oP TN q
758/ —Zj ::)a_m¢
KMl 5 —— 7586 0
7 s
A/ p_—
9
MAS —— 2 8 rsas 5 2
; pelZ 2 Jprrey— w7
2 &
carA3—] 3 7554 2
w2 mE DD
9
/z / 2
pamnz — g 7583 el ] ﬁ@ﬁ_ s
5
poai—1{gen)e 7spz a5t EBTD
/9 73 Jwes H3
up 2R o Pyl
74725 P l@—[”z
CAL( DEL- 3
9
par 75 [p2dy— MO
_ HSES amwoer—d 74225
POCE S
PAGE @ FAGE /
&
0_ 3 4‘ 7



vIi-L

CMDLITF __ 13

/8

a7 1] l7=4

M3

s

<76

A
cme L2438
c
L

z23

2/ |

D o

74/54
/FH DECODER

lcowmrano  pecone |

/2
MDIMAPE YL, DELER
KRESEGre —
7470 THD DO X
/8 D 27X
cm7 /9 = cMDPZX
4 MDI3X
cm3 Z3] =Ry ¥3%
e zz| e cameosx
- 7 cmpeex
cars \8 _ cmpazx
cMmE Z2 4 cMDIBX
Yy // ‘/5
/4 mMDIE X
/3 ——
cMDI3 X
74
42 CATDISX
/6 —_—
| CMDIEX
etd /7 (MD/67X
/0F 16 DECODER]
q d 3 N
Doy 4
S~ N oy t&
CMD B 2X AW AW AW/
CHIDXXZ. 2{
- /4] 74/73
7570 7
— 4 c4
7SB8-AMAR /
v 31 7] 5] &
[accn eic |
\1
dynd
D n &
~ N +

QIGN\\R ©

a4 dd o
[T T
a & N
/4| /3 /zl A

w0 20 30 4D

WZ_ 74173

clE_

ovy; B4

ourz

CR /6 75 3@ 44
3| ¢ 5| &
g d g o
& © uw
n Ny o

Figure 7-9

e a—y kY ¢

£/5

2|
cme Blc PRI ITE] N2
w22 |sTmEE 5 [ G4t
/5 & Cmdixs 9IS
Y A

! CMOXXB 5 N6  rumpxxo

——— v
2 cmoxx/ PISB caioxyd
%

———— £75
3 THDHZ 130572 ypurz
——— &5

HOXXE

EMOxY4

/a4

9 8 L) {
{>D:;-AL XX

‘—M———” <% L2502 cmpae
D/
| TIISNE cmonn

D/5




ST-L

CTBokrowW __4,

P B2z
C7 CARRY —=+4 &6 5 A
maccorc L3 vz —2])%2) >
mict okt, —'lzo 7464
MACC7 4 —\ 8 2 2
/luz3
MACC G L W2 TL’—E)/\B 4
MCCS—S 17430 7 / 3
twccz——-il 742 @ 7S 70— 4 7 ZMDO3X / — HIGH
MACC ) /
5 - ______ cmOxxe oo L LBCON
MACP UPC 8 CMDUXCZ‘_:‘-.DLD 3 MAC COXD ez C
° S G4 )—* 7S5 74
MACR z 17 —_—
7T p sxxe 7402 mOO3% /’/2 3 z| |é
MACR 3 e EPESETZ EMDXX5
MACRZ 1720 . 780 74S/M3
mce/ | \acc € wace comorrrow crecos7 |
EMpD3IX /3 /3
CMDXXC / 12 MACRCLR emonBX / 7z
py 22 croxre @_ MACCCLR
7S7A S 427 TS7A =D o A
. 2 8
— é lE/a) £ MLl 7 &3 AMACCLO /3
Choxx) —===2 Fs7c o3 . £15 CMOAX/ — 75 7¢ —g L B ————
. Ve HILRIBE i [5° yycei0D , 7oz J—mmcccor
2 7404 +— 3 d
. ) macose P Wis . :]:)/z a) > MACCSET
cmoxrze — 3dE/ moxxz — o2 7458
s
. 275
ZMDXX 3 <woXx3 3 dou) o MACcuPE S N6 amccuPc
— — P
75 A 7S 427 744 ¢
2 o5
— MDD Xy e // 8
CMDXXE 4 BvV_AMCRD/v’C 3 rceons MO XX 4 /0 2/ MACCONVC /4 /0 MALC DNC
7574 47427 /mcz/__—D’ £78 7374 —————<7ez7 ros
7Y
MACR CONTROL) MACC CONTROL
ctez_ L2 ag cpcr APy cPcre ape
MACLZ _% 84 MACC / —Z‘P" MACC S k. z
cLce 121,y Pz 2 L cPc32 /2] — ——
WALRS T sy maccz 71y macce 21y rLoscoy 2 7 2 5 CuRSOR
cLc8 31,5 cpca 13 |42 v22 crcot L3y, vz3 #19 H/9
MACRY _4 g AACC 3 Ay MACCT __LE]g> VA 8 31
cLL6_15 a3 crPcg & m crcso 2] ,,
7 7 7 7474 7474
MACR5-L 183 MACCE ey L 47 83 /3 /
— 5 P v 2|, 2P 8
Zicr D (r-ADcoesae eN 3 \ws rslG S e
MAL PE | v our) N oeT B o cue cov —
786 a>s|5 8w
HES 222" #85

LINE COIN)

Figure 7-10



MALZDN 2 B |5 e 5
2y ES 743
MAC W 5 -2 7 MACRS R - VT
wz! : | 74,75 o £21
AL N2 /8] 493 |6 MACR &4 =24 2 L2283 IZhas Sigs
- SOM)
VAC 1A/ 3 /| usp |2 maces 4 S coeez Plag ~
TR . =1 <k
MAC N 2 /2 =) MACK & 5 T—Fg"""
T ROE)  —Zlope kwecce 9 - * >/A
oe 7% d )
AN | —2 e L SMoazx ~ 740¢ : ] ”';
MACRLOD /o o /2 715
S—— ?
MALRCLD (1nci)crrei___12 P bAoA
=) ]é> 1ol 51
/ 7LEE
MALRLOD NE 3 5l o, WACR: CPRR
AL IN T :.Z .; 4 D20 kil
405 74775 L PR T
7 2 £
2 V MACR / 2 crecT
AR C 2| o TPRC %
/7 c MMACE] £) 71 o
7587 MACRL0D - :
SB87 — £00— 8| m#06 p o
7586 —— MACI ) L2 2 - i ceecs
. >y
~ Barr—2] z T3 [ 7 | /
A, MACRCLR—2
[ 787 ‘ 7402 —_—
e BNARY l—- MACCONE
74757 L= |/2
2:7 €L 9|8 F
L
wac w7 | 3 e amacc 7 .
7 ] < -
— 2] NN 7g]
7586 3 WAC IN 6 /
IZ et 77 N § S Zlap  aafZ} roeca
s b /7 9 l mcivs /5| §X |3 maccs £z2oal”
/3 7l N /e 213p VB o
TTBS ~dio x “a £y i P
M 3 —_— %] /z vP DN - Zalk
5 7
cme ———— L] D/—Qj o 0 za CPRC S
zav: e r-ld
- 1 V4 -
7584 EX M I\ MAC v e 70 B2 macca o selEd— caecs
/ 2 2 > _ i 1 7 i
< W
M3 —{ >°—————————74,,4 - A HZ3 5y MAC /N3 /0 617 e MACC 3 e LR
TTIB3 28 9 MACINE ;| #7732 MACC 2 FRESETS
5 2 7y 51 %S‘” Z k/?[.ff { —
TSRZ /618 gy 2 MAC IV ! /5, ‘$§4 3| mAacc s
7 - 8
P AAcC 10D —2455 fg"
Vy2i 2758/ 458 . AT IR 5(—
3 ~d HEH3 4\, 7457 ceor Py i wez P
é ”D’4 s ; 5554‘/ )7457 - MACCONCE —=4DWC LRl | MAC 7 CPR |
wACCcCLe

Figure 7-11



LT-L

cm3

<me

M/

MO /X
MOI7X

EMD/5X
EMoxxe

Lz

p)
q 4
:’9 0 CMOLIT

e 2] |e

/21,p

Z lzp
AZ

t 32

4@4/75 4

VA

#HI6

|[o%uuz

premed CL

9
[ CMOLITF

IMDLITF

13 7476

'3 )Flé “ 8

—_—— /.

/6 X :I>71u __[;1;}——{ 9
cmo : 7570 7 Y224 w

/2

/0

£26

o| 278

V2

/0

/7

/7 7

L/7 6

®
/5

/7 5

(27 4

M3 E2

VA

cme

cm/

e 3

/0

CAuL_DE -
7N DEL —

ary)e:
9

W

N _TSBE3

o

10 7S5ER3

/6
Za|
2@

6
7 735862

74/

/3

£25

/75

LR

o

LIT 4

7
/0

/7 3

N W

172

4

/7 /

~16H 3

A23

3a
3a

/<&
/5 Ts8e/

/&

7

3
4 7582

/5

/2

742

<72y 7,7/

z

|3 758~ WPUT
¥ 758-MAR
|5 T58=-ZND
\e__755-C7#
Z__
192

/3

c 422

/4

/5

7442

/__T58 °oDR
gy ryo3y4
L3 5B ecy

|« 758277
2 rsBA=cec
S 755: <R

17 _ 75m:ceC

9

—

VR EEREEY

| 7o8 savece nEcoDE)

Figure 7-12

/58=L/7 |



8T-L.

k4

IND 30

Pwo 8

PWO 7

FPrvoE

PWD 5

P 4

Pw D3

PWDO 2

HoOaP X o
ZMOXXE _8 77’” /03;
7 77 =P -3
Zroaex _~ < 2 B_Wenr “E0T
4 5 W3 B
AR CMDXXT 6
- 702
7570 2 Rz
_rwF —13l4g) £ __ pPeor A7 o
cmorEAD 17570 T 774 7
’ / “ 74/ 0
-4 3 /3
~k08— slers)e ——————{ 2[52) 27588 7588 ] p
7908 | _rREBE £ 7558 2\ /e £
oD 7 V| 5 7587 1 7SB7 TSB7 == 9 .
PLDE /3] 4 7586 4 e 5 Vd
s, 7 786 2
rops 2 3 7585 1758¢ P
7370 2 7473 id z
folea) & 17585  rses X
wE ? £2)=7 g 7475 |?
/@ M/3 74068 ) 9| —
(27 4
/5 , |—
F. cLrR
/T 2 768
. 3 /3 4012
1 78e  TSB% w Tr,
PLO4 Ll 46127384 L . £23 40—/ a
/2
Pep3 i zqfIZE3 {3l 17583 183 Zlsp 2,
/3 4 7582 e
repz zo  ze < 7
L0 /1 L L8 zrfez 7382 2leo 24—
— 74/
7570 Z e 20173 7 ad f‘e' 2
ewE — L4 e w|c2) L7758/ 7381 <o e
4 V8 byry J— /Qp
MOREAD——] wz R o|=
B “uea /5 [ 778 suFreR pud
A Lz
5— a7 ol
/ 2]
755 R DR k)
2 Tweme osm wcis7eR |
|| 2250 Darm eECISTER | ZMOXX5 8
7s7¢

EMDEIX j@f
D XXE 5

Figure 7-13

PWO/



6T-L

74125

3
7588

2 /
1731 7SB 7

HICH —Z.-—- 7586

5/2225__7 sy~ 785

CPeRs __4 7584
cror3 |72 cz) Y 7583

cPoRZ —] 2lcoye 7582
CPRR/ —t’__’-@é—. 758/

73B8=CPR —

;.
CPRCT

z 3 4
CPRCG ; ¢,
BINBLY S @

8
crec7 12 748 /o Jo
BIARY /3|07 “oo

/

lecse B>

Z7587. L 2]
/.ecs72).—. ‘
7586, 6 4
e s>~
17565:

L ocss 2L .—
Z7 S8 3| 5
p; ec;‘: s 4

Jrju-:)@_i P
Zs8e é )
74,25 SRCSE :?@ 20

VA

A2 5
s Zl El B85 7588
7/” /0 LRLST7 //§ 85 / 7SB7
V. _7ecs7
i LRCS6 irz's\é 7SB &
|12 Z2cse
#5415 secs s 7 [85) 2~ 7555
24— Z7css $2
/
i
3
PZ) 2 {ecse -—C5 TS84
7 o Sd
/75,4 (@1 LRSS @—7555
3alld—"PC53 ‘
2ol S 4L {2 I N 7582
o A Wy £ b=/
|5 LRCS/ IV 754/

77581 g3
7;55 Locss )|z g A By 7
vV L CLECLR—d

. /
/ ——
Hozp— 7587 EMDisx —12

EHDIX; _1_4

7570 — Y 47427

crRCe 3
zme — 2 D%

738-CPL

“iheEy /2
ﬂx W /3 ENEWN 2.
EMDXXS 7452

7IN

757¢

3

73

..5_ B/INAR ¥

| & Giwrey

w74 Figure 7-14

© CAINIE X 5
f D2— TSB6 cMsX 55

5 MOXX7 B {Fo)e 2 {>74 =
9 _ 2.
Z{029— 585 5o —2 7227

sBL R —




0Z-L

S S D
rsrc —2 " sz

PPV

S78/ a
22 2 zf 7475/
283 =,
647
5;? /5 p" Y d
o4
e e
.
sz szl Wp— STE N0
cmz 2 <
emr g
core A —
57

EMI/XCe X —ll

SCROLL FI/IFO /N

|
N
N

P

+
N
Q

SCROLL OPN COMPL

SCROLL MEM FULL
SCROLL INT IV

74H/IO3
/ 7 ? S7B/ T
eMoxy 2l e
———"
EMDAXD 2
é
744 /83
MO XX3 d 2| s7ge
7 |evs
4 .
CMOXXZ 3
B
2 |
244063 -
EMDXXS5 7 9| s733 SCZiR —@
5| D/6
+s 45
CMDXXE 2
c Zmoare —{21y
. 79H/03 e———
SMOXXT “ e =78 757D _D
——-‘_; D BER
CMDXXE e
: FHDXXD __@
TdH/B3
SMDXX/ z )2 278 > {3,>
: 5 J&7 (FrFo our) —
70 738" /,vp(//‘_@
IMDXXD -
P _ PLEFCLE S
p 74///03/2 7B & |3"> Zkéféfl_@
IMOXX3 £/7
/ ‘ ) CHE=9
25
MDXX2 3
21 { 7581 ——@
794183 ‘ Z9> 7582 _@
P 7 9 S787
MDXX & 2. 7583
£Mmpxx4 /2 @ 7384
| rs85—{10)
744703 IZ 8> 7386 —.
emoxx7 4 /2 788
Dr7
at o2
MDD XX6E 3 -@l 7588
Zinbe 71___//]@2__ 27___1
fididabay —
757 —4T74az, Fs, DIsP~ EXTZVDED MEMOR Y
13 '\l‘/" INTERFAC E
KPESETL
V72 se

Figure 7-15



T¢=L

pz4 18k
cmy —pEm7 21, Gl ThmDUxCe X (MD@.?X sov P
/3 7le_Cwmpuxcrx emoxy 7 L2
M5 c [ ittt 7432
/d yor-4 Z_L:.:WD&/XCZY 4 /S
cme . B3 = — / $50 -
M /5|, 3¢ TTMDOIXC3x ‘w55
7 _.-2 TmDIACaX PR F2Y — AN
447 5 7se _Z ] aB s
2 27 Zwmpurcx e e 1y S =(]
ceeds 45e vs-4
. t5y N, o
7oEe8. /4]
7557___/3_jé7 +r5y B uF el
Zee %), ‘ n
res — 25l |, Ok
7584 £{p3 l
T363 —2102 475 =l 7
7.552_____0/ /&
738/ 4 py +5 sz 1 #3 —
mez 2 1. Wh—— 758 oD Py “ 9 = 2
v —Lg L &Lz |3y EREETL
ems — Ly FF FX REJET - =
5| 7¢40
—e 7 e 2\\Fr4
MOIXE OF e | FHIET ez —
k4 /3 .
mcR-crer—2 o8 L2 2 o comp PRUING 0PTION 74125
CMODAXT - E2: o = A . >
z o mz7 3 N~ j@_ rsgs
——— 3 " & B I ]
EMDUXEZ X COND PT/ s\ conDA
£2l £ |c/4 /e v l0] /o p s
cmoxxz —o ‘a2 li4 7627 —0 o ’2@——753 7
45 1K £19 Y L 24 MOXX D I I |// 4 P
cmorxerx — 7 {5ia)8 < T TS se
V4 [
A4 103 7427 yr 5E2 —— ConD £8 i T~ l/2 /9]57\5 585
£EYSTROBE~ 2 7 708 ' I Lo
- ) |85 5|85 4 | O e |/3 b_z—@_ TS84
! o ™S
~Tos 2 /3 » 8 : ; .
3\~ lm| rer—\»
5 7 Aoz z T (I W) 7563
—_— 2| Y 6
o2 i@—rsez
+5 2Pr/I0 XS 1 4
[ e ] pre~tel oo o,
[} [} !
| s1c , | /6 PN
_— e — oPsw !
1 — ' A& _|
/50 = [77#€ 00T ]
6 7 7582400 |
5
oF

cmoesx 3., T
/0
EADXXL z A 7oz , B

A5 _|sz
7S57E /A gk~
/0
_ 54,23
THoIRCZX _/Z 5 Ty cond e

Vi |C/4}/
74D

Figure 7-16

EMODXX 7 PP




cc-L

—— C 7 BORROW

l——cf CARRY

@/_z_ COMP COND

/3| sz 5 TeHIE
7588 2 7 £ 89> ~sms |
i 6 sz A 178 — 13
7587 1751873 > rsae olF/8)— £/2
| £Eoo 4
;| 72935 po MACC 7——Z
7586 @L 7584 277 ‘ . 7 T
2 9 e 7
7S5BS /5] 228 |3 518 7555 MACCo 65‘ 7 2| ComPAR
y 1 LIT6 - e /7
/4 MACC 5 ___/L;. a7 |9 /0
\a 2175 1 ¥ |, 7sas__ 2
—
4| 5 . FAER ]
9/3' 2 , . 5 S o[3
7584 RS 5119 584 /4 <ou? =Qu) 2ou
J 4 A 2 5
[ z 4 MACLq 1 /3 a4y A3
7583 /6 é@_ 7583 /T @ 4 gy Ay 723
1 & 2 ~ ) 7485
7582 ‘| 7993 | 2 Z =758z MALC3 u FZ2_ |a Z1P8
% 3y comme
q L/7 3 38 _ /&
R /5 czg 3 2 ) 8 TSB 7383 52
758/ %7 MACCZ = P¥ orlz 221
2172 28
p 758 2 ZApY
A /2 /0
75 B-CNTR MACC 7 /A 7
S E;”—] 2177 24p A157 1Y 5|10
BTN DEL 7408 N zrser | s 758/ s
SEL 37 ZIN N 2N
S — . 734
Zwroasi 8 ___ 10| | L_J_i
7s7¢C d 12 <m/ — .
202 PP 9 D24
EMDXX3 / 05 024 (Mo 8 5 [
emy L2 cmi /e ZOMPARISON CIREDIT
7iHo0 79K 04 — COMPARES TSB WITH
. MO 25X :j@é MACC + /T (79 8 B/75)
, Mo cox "
"'_TE{@E___ T IER L2 5 OR NULL CODE
/
MO Z 7 ,

74/ o
Wstu PopPOSE CoumiTer |

Figure 7-17



€c-L

LLyBosep
29

z3

2z

z/

2o

/9

/78

/7

Z3
/6

/2
/3

/0

p—— o &

+5 | +5
= sz i 4,7(3 4.7z§
4 D8 2@3 758 & PHPLEX (7 8
1 ! o
'
o7 /2 Vi I o /3 +5
7 [8/8)
»ﬁlﬁ&/ 7587 ‘_9_0,/0 & U sz
5 . o 7 /2 —
26 — e /c !
< £ 15122 VEP-FA L£ Y5 TROBE 7
Je 7445 /63 FOX /3
o5 7 [2m) 8 MDE/ X 3 /4 /2 cony MODE AL 33 CONYV /4
/0 88 7585 Moes e
P cMOXxXd :D ;B0 45~ /5
I\ 4 pa 2 3 3 757& — SCROLL OPN COMAL > P
‘ [: ) 7S MOPB/X 3 /3 ) / —
B e 54 DA E —2 7/4@2 SCROLL MEM FULL ol /40 WA
% KD3 12N/ ERESETL . TCRoeL W7 N S < ¢
oSf ? S 7583 peoT BIT —2 ¢ srOTECTED 3
R 1 PROT MODE E@ 7482
o —_— 4
NE: £D2 j CaYe— 7582 noom—2 / 744103 7475/
N p— Zor—21 7 5 seormae | e 2l
9 7422 5 /
s £of c8)e— 758/ 73 70— 2457, cms 18]
1 CMDBI ¥ — 24— /3 - PR0T MODE /
rsgger- 7425 s L cme =
LirsTROBE 05 c . Yx 5
/6 CEVSTEOBE 7402 =
Ald ,
P T2/ 720BE T4 f)—>;70 s
20 f—— 45
z/ pb—+5 OMDI X4 X
/8 \— o
/9 \— Gwo
2z \— £PLSET ’
Ce — 07
2 \— wo 8
B b 0 320 P . R
A crPcas ) 7 ;’ f ol ; £
. cica cra o /U~ 7v3) 416
cPC-79 R 12 ’,8 Tee_ 2 3 /3 cPCz 2 <
"E —E ] 7#/64 1, chad___a )~ J I~
2
16r —2 e SHET REG 7410 |3 I #4763 g
—_ /8| £ 3
: KIZ ,
3| 4| 5 el s u 7400 a9 s |2y omme
5 jurz (780 4s) ”
worc €N - ——24 J
~ 5 /0 8
R 6 744/43
I3 F—— SHIFT cLc/e
3 Vprowiror_sewe sinaes |
23 ——mo 3 WO/ EN X e,
PCOTMODE ———2{ >°5—-— INOIC EN
22 IND33
CoNV MDD
€ — Lus7 viweo
4 ——BREAK
17— 20V

Figure 7-18



vec-L

— 5 THRED 4
c
mDI3X 10 744103 THRE / _/4L
MOXXO —2 ez AT sE( §;5¢’ a5l 07 2
2 S/ —
757E ——-—-——4 &/ —oca 5 74157
C#oizk —2 . A 4
::6:]‘: //>4 7EE 1 —
EMD3X® _ i FrresEr—4 7
.5 ARTSEL] £%_£97 1o £oR 4|
§ £27 1 "‘7§ Vs RE 21,
TTSBE L7 o£28 L+ 7] 47 =l 5
£22 % N - [
L——li- Z7588 33 N i —_—
. mhe 5 . L2 B -
77587 ;2/ 124 7% o z 7{%67 ?,Zu 24 o) - Foe N T ar
‘;/{si? . 2 TueE Z 7585 22 2 mee e o A DE
Z 7584 27 25 aM70PTA 758 4 Z9 N
78 — I Z8 - e/ |,
Z 7583 z 2,
Z 7582 Z7 7782 Frd ) 777
7758 — L2} T 7581 26 TMZ—¢
TMD 123 7T )2 23| RPIYE 7. 8 23 s g
[eT A = 7432 o7 E /8 7‘32 ‘ My —la .
1eCLE 49 |/ __+5v sreik 40} ! usy =
umeeroes moars o’ 022 2 ey £30€3435 3 ovanosx —
< : $e/ o—1
£23 39 12__—/2v| 45 &30 1z - Ve
ap o— c00 o3 2
£25 3¢ £33
i £z4°3— AB7 SEL/ )57 "oé%
78/T °§_8_ 2% |8 78,7 £32 38
37| /3 _REESH 7 opr °37 53 ore
34 [ 3¢
+5 —s/\M/W—E HEH 4
/6 S5 RP86 2| () /5 a RS /6 5 Rr8
‘ Yy — 4R ART €L T—"t" Z 2R 7
RrSET v 2/ = FIFO o kR T CRESETL 2/ 7 RRG
weeere 17 7 Rréo LT I
— 7
XRCLE m 8 eR5 o2 7 ers PLeL 171 g :fj
RCVIRT® 29 2 RR404 2 ee 4 ARTI / 2
4 /9 RR3d 78 —_— P /0 kR3
in e o 2R3 ARTSEL | —— 2| T
I R —_—
=" cmo34_4_ 6 /2 RR /I
/8 iz 2R /8 /9 RR) A /8
LD/ Z 28 rre 5 |F9) 23 21 3)2— 7584
& 2 2 rDR =3z 4
HB20- ART HAI2H- BET /2 i
22 7 51¢3 583
— .
! 5\ 6
24 c3 7582
LKRESETL _J——J
8
s - c3)L— 7581
. g TsBzRcy ’
— F4 74125
_— 2z 3 A
MDI24 - v /2 9 7S76 — =
zo7F —L3d ;e 274
i 8
//
TS7E —
7474

Figure 7-19



GC-L

By s A S
3 4] 205 CoDE wux B4
/ o —215 /2|4
0 7416 /50 0} o 1/1/71/17 [9600
L/ L/ P 7 SRy TNTR 300 2|, [ lo|/|7 |6 [94800
5, & I NZ 3 4 z £/ oo 15 ERAEAEREZL
: . D 2 < 5 3 |ojo|/] e |=~00
i l HHO# g0 At 72 e xecck [EALLol3 1600
! Yy ry Y s |ol/lole 300
g “ 2600 —2¢ . ¢ l/blol7 T/50
- T+ 9600 H7 v 7 |olololo 770
Z 24 qe08MHE = 24 sw ot T4 &g
- C’ (W72 74 /5/ b4
+5 Y
| * WTH AR E ST,
3
* % 2 SToP Con oL
3| 4 5| ¢ 3 4 s[e] < ) FRPAADR
4 / 78 A1 81 Cs Dr
z
© 7/ P 2 7y £ Vol 76l .
746/ 7| BINRRY CNTR |4 g SNRES CNTE
Z 4 2 Z |\ = £/
z49 5 7 773
—T A D [ B+ Co Do
" /4| 13| 12| # | 73| /2
© T
- -
7IHE4 ] ]
\@ [f
N WN Y
NENE RS SIS
S N § \\\b
e LTI
<Y 8 b 4 Precks
oo 9 32347 14
12 8
- 2 <2 7
6 24np3 ~2 PEINTER FPOET S£LEC

Figure 7-20




9¢-L

MODE M

Jl
EXTENS 10N
| / AA L2
2 - _
BA I Y TOAT@A
= 23 ( .7 =
- o =4 A0 [[ ! z
“ee 289
i , —_ z
3 3p 4 4102 9 SA".\ 8 3 CMDXX]| I 7 9 R7TSGA 9 & RSO 9
TmpiEx —a! ) d - k758
89 488 7002 TSTE—4 Bl 7s7E 24 BI0
oA 6 = R7s® CMDIXZ — 3 0 s oA » & R7so
4 Al 4 RT3 ARl 2RBeE | | ey 2 lc// )-
“e ‘bﬁl 7eAP3 A3
5 ce / 222> 2 SN CTSBE 5
489 L c7so
9 489 1488 [
- (750 —o s 4 co
8 CF /3[_\‘5,“ . ) dUrAaé s 75 s c
T 470PF L 488 NoOTE / 7% r
3 ABA
6 RL3D® o - , [VT
W £93 —_ 7904
1z LCF AR 293 1\ 3 4 % 12| R5DE —o Sw k /0
ROVDAT o d z ”
scF RCVDAT ® &3
RCVDATGA ook 3; I3
19 . 2
+5v
C¢D 3 2 +5 39 v A88
20 a 1 5 E15 £9¢4 12
1488 - 5900 e
NOTES 2 z +
200 vzw BRK —0 a 13
14— ANV 420 :p& 283904 N
XMTDAT ® 7
7408 100K
w0 2w
9 ————AAA———— 420 X MTDATEA
NMOTES:

/.

W

INSTRLL JIMPER TO IVKIBIT BREL 70 SEXND (CA) w7/l

RCVD LINE 516 DET(EF) FRus- USED WITH 202 TYPE

MODEM N HALF DWPLEX MODE.

L INSTALL COMPEL FOR KEYROALL

Figure 7-21

INSTALL JUMPER 72 IM¥/8/7 #75(c#h) ~ w7/ C75=D7 €8)

BEEAL S/6ARL



D07 PASITION COWTER s meac 7e2 PaS THON COUNTER  TomL DR300 ¢4n
27 COUNTS 8 >D — DPC CAeRY 79 ToeorE TIMEZ (84 > Y27 +5

LZ-L

(8sces 73/ O

CleEl/d MAE
& 2

HIGH y77 NNV
= I; & ls & HEE] P s & : la < s &
9 9 L2
. z /L SNAR Y et z TE/Er BwARy /5 d 786/ BNGLY | = o csopv
2 A . Fe /& coonrEe /@ CCOATER g CONTER
WL - <z z /8 q #78
._4{>” ik 9{/\& 7 =2 z Z
f
i T
K4 /72 2 V4 J I /3 2 7 3 — 476
L___— ; P =zl sz //l T2 2 Taire | 2K <
% ?, % g N 8 N N ~ " > ca2 T
\ ~&/0
2 74 404 5 ‘ r: N : N ) 3 R R ) (3} ) :‘;
U Sl o N % N 0 NI R N "~
i e SopF e N N N o
. ! N 3 / X W ™
AN [ VWA ‘3 v N * 2 s
vwg‘ - ﬁ 2] 3 <3 © 4 /" 3 i
111 e 2 < e &£/76
JEN o /é e 1 / —_
2. 7775 w2 ) . ¢ N I /7 740"“2 carzl. e TF7 i
o I2% 8 0 .
FoR 6o wZ ;- Tave
h‘ -
N
3l
3

g4a

+2
g 20g
x>

1291
D8 200

T ChAAcTEC maram 7 oot 7o
P24 DviDE Bro S/iVARY .
| Co 7S NOMBER £ E£ASTEL (NA LINE ‘

CHACACTER LIt€E ZOUATER
DWW/OE BYS6e - 74 V/ﬂéo T EETRAC F
| t' UANTS LNES K _CHAARACTERS

— |

THEL TLLk
| TCi Z4-25
= P s g ;
= 2. 2770 AZ &8I I oI ;
7 rRIEs  ENAET Phdadio 7 up 746 Grader 75 |
A e_._:’_,’ ‘? {,_/ﬁ. COCNTEX —j /C_ cic s ‘D s coonw TER ;
- i ‘47— AFer L ;
' Eliit a0 80 co s ’ !
“ Iz 77 /4 /3 /2 /71 s i
- ———— 5 . e H
g Y./ td B v — s i
. - pANEEY | L = !
00
T ur3 n
P‘—LD";“_' _HCE ~
(3}
. 7¢0¢ N o,
5 r
; 'S o
CHE = D o s L
/3 ‘/2 > |
7908 Sl
N 2 2 N
N | 7 6
2 N IN ® 23 1s N
S 0" & N
. Jio N
(r84) ThT Cik e A cuesoe ew
/ R

Figure 7-22



8¢C-L

i

e
AEM RW

LR a8 LF THE AW

Figure 7-23

- /3 OrL 7 rs - ’
gM&‘r‘.’B’ff——_—Dz / I 7408 2| e s REF CLES P . rvvvv\,. +5
v F ‘ S ot PAM AZR N 3/
74c0 rs7 7808 lcrP ev B,
. 7474 / r’VWV\f‘ -5
CAHC=9
> |ezdp> FAM ADE i1 .3
/cpr:w A ’
S < 7432 /
I e A K21 ’ , P
2 CINE /6
ATACRE B 1Brass7 4 m} AN 4.,2 z (14)
L8 Y g2 s 9 . i 2 AAAAA o2
. g 4978 ive 8 [ 9@——£— CRM pOL 5. [2)
ATAZ 24 SEe ! ez ~N NN\~ <&
cica . , e 4 K A &ec i . P
VALZS 48 ; /3 g 57 BAN ALR P L/j;
cicy = {4 a i AR N e
H gl = £ b
a3 s 0 lgs=s V‘fx\/}\qfc Z e
- _ -S
7"”’ 3. gy —Lisec T pL2 2 1A - I
— e — | — G lp LAMT SORT 1)
- P&
»————0——«1{ - L ‘e o ‘ 2 |, AVAVAVAVAVeRE
i I"G—L /3 A:'.:/s" |2 svE 2 3 if— RAM A28 5°'7;
i - . VRIE S B X B o o 1y
’ ey A e 9 b £ xid
— | oers LS €4 ? st - STP—
=) f SALLT. =18 sc¢ - :
nE T |2 s
Lol - ! wprci L 2le )
L
T 1 Zia P 205 /6 SITE
d x| 1 #4054 218 L w0l
- . e TR s g
[ Y i =
PR vl o e ,
— FAM ADRE /¢
! | macca 13 w757 i
——d .
o Tz I AN 27 . f/\/\N\r +5
g —— i . DR 7TA CAM Ao T 5
i MACC 3 =B SEL
3 \ 5 +5
PR coCE A r’\/‘\/\’\/\/‘
i@-—é‘-————-—} é % . PAM ALP2 (4.
Vi E - MACC2Z B
=% '
/& cPcz 2, ‘ r\/\/\/\/\" +5
3 + — PAM £CEE)
IACE B . '
/ ~|/5
—iSEL ST i
2 | DATA MEMORY ADORESZ |
” MBS Y /3 i
PWE
7200



JRDA

Zuwil FRDY

n S P
e vw Vs . oI
N our} - L
./ N y o N Ypp. V; Z
H/ m LY N % I.lt.__ v
PWDE - —4 o . 4.
B SR o -
Q- Q
[ 1R
e § e ,
N b vm— X X ﬁ.|~
_ X ™ N X' - ]
PWO? -
f 12
) U N L Q N
3 & — D j
> >
h’/n L] o “ o« /g PRDG
PHDE ! H?m'mwl

FROS

Y RN
= %
~N N
_ X m oy ~1|.« 5
PHOS . . V\m%
Q - 19
m /— wy H/
= o T S S —
N N i &)
<ENEE ] e I
L o « ha { @ PFDY
o N
L] N
9 o
> M — 1 _/4v
< N 2_ d 3 ¥
_ = ™ [N — S o h Lra_
Fwo3 4 a [ S
1
-+ - - — vy —
ASY
o 13
P a— 3 L
i > 44—
N : N
- ) G L:m“a,is PRDL
PWOS fﬁ' N
) mh, 0
LAM ADR// A o =
~ N ~
WO/ ———4 N o . Lbrass S
MEN PHW - . - 7905
*~5y - -
AN BAE) ~— - — e
_ >

EAM RO /=73 T ALl SEMELE

~
|

29

7
\
Y
3
3
N
)
q
N
N
&
F\J
(92
1
©~
2
4]
5
5)
-
B



0e-L

STENETAS

32
ZuhD Bo SE
/3 s mBE 3
LD 8 ey o r— g W ours |
4o sl P27 .
- 7
2 3042 ME 7 Clwez 4
pep 7 D A2 e arz
15— V%4
~.17 VB & L >
5 o n 3
L6 S prk ours
podal £E2 3
Z IE 5 /5 ,
Pec s -~——-————(‘-’-— /0 /2 weE pura 3
9 =3 7o b— AP
’ LR ! 4y A
' /5 Bs 3
o /3 ¥
L é Z
Y4 /9 A &
LYY Z &2 o
a5 b= . ,
5 7 VE 2 Yz >
PLO 2 g >
l__
H Z 178 / /5 /3
- o
/ . J/3 —_— ﬁl
e 0 Ny  CHLZ DO kd
7 cHC 2l ER
~or 4 . — %/0 V- o7 INE BEGC/STEL
o ! ¢ , .
2 z»/a CATCH CZE D i
- 743z ! e Y2 9 LNE RES Lk
i P 2 O
A ol 78 Y 2— 72z |6 R
L s S
pPE)  —— Ll zle.
7908 Li " wra
/3
pd —— —— — —1_
. e/ N T
LAT Lo
CHE LA — r —_t—
A7 s W ey W e B o W ey S
LN BEG CLt
KOS | s I
AT —— T T T
Pigure 7-25



2

R4

AN
LICACRY -

Aau/fzm/( —Lo] .
/ArDlM — "4 H/06

SAVSUPR O~ Z
Ll Z

FOSC 2RR Y =3

R INE)

LRI

LIPs"

Figura 7-27

MO, -
So8 4 ”’m -]
7| - COAA T 4 2
se7 /3 25 3a ” — L 77 Y
f*7 ZNTIN T Lo/ & 8 7047 w0 7 —2 |
s 73 — T e —3 - zZ 5 —
il 2 ENS RONTING oS 9 0% 2. I VLS EINE B o o BT
775 1o 7E
’z2 7% Yz 7474‘
s€s 2 2l e E 4 com 13— 7430 3 ‘e
& /° oM IN AT N L y/4 eomme PPCE —— — LA L
~ o // —
LY ~ RON? (N 1 e
.
— RN N 3 /2 oy Eopt w7 —LL]
Lo & PoNe N 6 L2 — ——
4 3 8 — /2] P G BT
see _33 ey COM NS —Zf B Y5 Bp ST L | —
VAN Z< M 147 4, y/ pom va — : !
se3 2 J &y we ¢ Bim v —&{ 7930 o, MemiE -
nd — o Form N2 Pt ! YA
£ Z Sy 25 . Fow i ) —2d Gz ém 2
, S ez - ETWZ | /29308-62 Ve
LTE S - D - ey /2 ;/ ey CHALALTES | 20 ROM INT e
:9 - o IR CLALCATLE FirT 10 6 — ] e ET)
TLE7 ___l_-~f:4¢/o cHC 8 24 “‘,‘"".{é‘ A L2 PoM A & /5 &7
&3 /9 ROM In 4
lh e J/ ? AL - 48 OM 1A/ 3 m‘,g__ NYE
e Tee2s coce LF |l @z :js
: P4 -4 : ? ROM 1A 1
. HET BK| pﬂ%u
”~ —-—-_-.—J o
u .._L_ NEPCSD =12 IJ >0 v
BLINK fBLANK. @ IEE col|r |z | .
Zs 2| Ay 2 I_ w/64 & ——————cieArR A L c 2 & F & #
z =T, p P :
— C b LIRD /% j———mt SEL/A - , =7
7474 ELANKBIT- 7 \Cle L EE/T THLT CEL
£z 5 (77 4 -—:é Lok M7 co
ELIMRE 1T ——— 258 swjio /3
[70E5 w727 &2c/s7£€)
Kenes 73
£oried - - - AL AT e Ll
: Jcd o\ /< /& Rl L 4 -
Soode Qe ", T T T /\ Y V/IDED /g
i Vs R R
=7 M SC TSRO

4
. , 2
AR CEEi Fmn 8 ‘
3] ¢el
Cria L
|
/

!
2

— ? '_l $ -2 s 4
& & e R
% e A —_— BesToE 10 ./é = L E L
< - 7.A B '7;2‘? s 1‘ < AL B EFLL = 0/
SDED T i
— £ W on L) ## i
L’{-— Phre 9 5 /8 2 /3 ] [:'-_————w.,é- ,9?/[»]

a7



ceE-L

g poli
i A e LK

L ADICEN 2~

L DL/ivk ClE 4

cHCB &
4 |Fre
cLel! —i
‘ , 7926
cl(‘/G-—-—z—-osQ 5
HI7
cica 32lc 3@
e |74
/
~
4 ST
JAD 1 D
o £ 7
AL 3 D/
2403 21z .
(rece
. / ,
T4 D3 w
Gav )
w5 5| p
XAy
- Bl A LA
[ _ ; . 41| .
; ape P Fﬂé’____’ o5 ,
I =y 74/5
=
27 S
Zo7 . 2o
L vivponen go-za
(710 DKEPTOE DZ/IVE )
T KEYBOARD 6T Jz
Zo 8 27
A g <
A1
[.-32)ccce
‘, [1-87) cicq
i - 10
(rar) ces L0 g)2
Hi7
[1-81) ctca L 3|8
73 7474

Figure 7-28



€e-L

~ ~ R ~ IS ¢ ~ .
RS X X 3 8 N
—_— S I N8 NI 3 %Y Y%
TNIPE L i ; NN MERN
CEESETL ‘ 3 l i
caopox £ ¢ il 1 | 5 !
phibhtatd CMDLEAD 1 7| 51 é i ' i
p s5\£r2 - 3| ! 5 2 1 | }
,,5/,,::13—4,—— * » o o o el b, 2l o 5! el
Cvisn 2 2LZ Rad LE s £ v i
s N2 7432 7\t iy e 7 778/ b 74 /67 ‘
— VST T BUNKE T S TE - -
A A3 _.4_-/ e CDRETE — £iry, £I5 2 /L8 ﬁ/”fi_zf”m /5 2 N REY A TE ! 5
ENFE U fp By Co Da £ B £ ad J
,r 5 P . = /2 y v
e e s B2 MGG w1 73] 2] 7
s WHOO o w - Q R N N
: BN 8 N
3 RS N N
I ¥ ¥ 3 PRI N N N
& > N W s X AN ~ >
e - ® . SR
It KRN LA L E JI
e r __/ 3
P S HOIOX __44| e s e
CelA L e gy Lo s wes © &
. ) o . . »f—;ah’/") P/l 244 ’
T“—Z*Z.___}_ ‘; ,u )rg‘y_q/ 2 = I, [N
EYBUY — 7 NN
/-/;v- T4 / HIEY— S S!
V.ol [ : g\‘ X
: "4 — ey L
- R Ay LA 2 2l GaF sl s e,
J - L
e .
R PO BTV - Y
2 j"‘ A3 PORW o X PR E s
a4 37 . & — E1PC ¢z . TR OoE
. e =,
PPN 7Vt S R ) 74403 3 Jwer . LR P e |
—_ “,, 2=z 1057020 L L% Y -
< v . <
e / -
TR’ g»g)L aBRE S CMOIXE /3 HH2
TrmE 1t T £ . : -
- PR SR
) 743z
TS Ta J
3 cmrrox 30 '3 =5k
y Fo m—— & A
17 42) B 5 522 caé —0———;— ‘ /3 £23
(701 ) [P Com0 4 L < 123 ’Z, »A /31, %% T
[0 22) MAL oD ° | e Lcd g _LNE SRV —Zes0 . F L S e
~ ————————— ’—' ) " -
Ug-c3) 5B Conld 2 | ww30 | cme —L 5 ad ‘ i A e
o - pz3 e
o (6-£z) CoNDA o oz %5ea R PPN g J2 _ ; T T7EE
§ o () Zowoé i "5..{>.,_.._____’Z WO 3 sy 757 - x
LK O2 ECESETL i T

Figure 7-29



Y49 g - Ail
SvA B '3 ——— A7
_MAT - g
“MA 6 A7
ZMA S ! A6
LA 4 /3 A5
“nth 3 5 A4
LR Z 4; A3
YR ’—4; VY4
LA D z Al
7s86— SN2
‘v 2 1:a
<y < 2o TSE7 ]
N -2/ /). &8
Lo Y - - L, P 3
=% ;305 Sic . closs T TEe ] < s
P = , -
- b o < B ) ) ) ) JEIE
Y7 /0__"-Lg£,—, ENR /O A cE/ VRSO "L/ IR0 2 \LE/ ras '
- — - - 2 ; ]
ENTA IS e CMA Y L4 rEZ comay —E5 0z cmR v gleee
- /. UIGH e
T £raBLE) 7564 -
VAT —a)E rsss 7583
[
: o3 £24

‘ .2 P = C o
[ — N/ e /&5 - . —c£z
e /3 3825) rTSE7 ] &6 .

TR AP7/EA ZP A L

758/

a5 EIING g, .
AR - .
Ak ] i 62 3_rs8s Rk DEL —
/7 e
;

2 )L ress : .
P i . . -
L . - h P! s -
s =2 \Q— _ -
iS5\ E rspe s L -
W S ) s
o
_Mh'{‘_1‘f_5€52’> ‘,3'.,5,/ 2g /9 ] o PP
o= .z Py
' 7285 o LE ‘ z
Ao :’[_’_—l e ) T 7
ER XY

ty,
N

2
FAGE & FAGE / FRGE S T8
Z- 3 4- 7 -7

VIOTRON. G MEN ES5EL6L - IPT/ONA ( ©zINE) LIV
Figure 7-30




GE-L

o7 2

o~ /2 DEFEL

XL INOF =r-<ly/5 >
AERESETL "
T/

" /8
—q
cm7 (9,
crez . E3)

Lk Zz|

; \ CMDID X
Z_TmboIX
3 __cmooZx
¥ Zwmpa3x

5 s fdx
Ko o5 x
\— Aro6x

A7 Z/| RSy
5 ———=4 \8_ cmpa7x
chrE 22 2 cMDIEX
V- Y74 v
4 MO X
2 Chwizx
/d
/2 TAIDIS X
/6 e
e  _Twipsx
S e THDI7x
. ¥V DECODER, ”
[ —
|
[CO 7 S B
Bo& g 2
< W &

Zipy < _TwmpZix
=
iz 12 6 }—d—
cmra £Z1a T
 —
cms L g
1
cmes ~E2p z
! 7
! D0 F—
! -
' 3
| /2
| /5 CwpIEx
! /6
I /54 7
\VIFHE DECOSER

e

CAMIAND DECODE |

MDeax
TRIDOX X

A2l N

TETD e Ty

s
— 7473
i < g

TE3ANE
\MACGIN <55

P32V
s/
=2,
154

c

SOOI B!
) U 4
& !
B3RS
oo
N
12l 731 2\ 1 .
? (o7 70 2230 40
18175 Jprr=
A
773 Y
A7
4572
I,/.i JR /6 32 44
i 31 4) 5] ¢
| ‘
SRS
® 3 3 o«

Figure 7-31

£5
I IMEXNB TP 8 casg
2 mbax/ INE ...
2] : e ntae
IS 72 0-NA P 4 Y
awe Ple 4 T 5%z o an5
/3 a7 e T
car ) LElg S LML 2D tupird
& Zmims 75 Tonls ... L
car 1214 Jeg—— 1’>3:~"-‘»;
CHorXE /3 /2 MDA
oy > T/
? ST T S 2 o
744z Sos
7F0%



9€-L

CFBoBEe 4
7T Borkow _ 4

- TTCAPR 7 —=
TAE A ——o

ML o E

o

LSETE

& BRCLT AL TIN ErRL I T
)

—_—
[ oA G

— - /o sy e
LN . cg S MALY LY
e s
- “

P B

‘e oc

el
<

ThTaxd -——»—’<{_’7;f‘:‘4 VALK 2L -2 B
"2 / 1, Ph e A
AR - o

FUTA e g0 =
RARY
el T Ad ] LECS ]
VA 2C Bs A
col4 s
By 4/ Wl 2
RIS 8/ 42/ ' g -
PP AZ ez

MACRS

SAACA L T

4.

BRIV A

T4

MAC S
P32

LC e

- T

~

Figure 7-32

“(,woaaxz"@;
T OXXE ' S
PrT
e 7S 74 —La
Tt OPIX NZ z
ekttt ik
ZFimwE LT

7952

- é 1‘—;?,)_/:. MALCLLR

LIRS S I i d

el
Lz
7404

T\ 2 AMALCYPC
}

ag m e e
E o IR

- -

OV . 2 g

z7

4

——n ) prs
LB BRLEOAL M~ D - -
1272} : VAT
/e “qra
_erseoyy s2[TV 0 2 TS

-
SO

[ .




LE-L

= iS5 ~mps = o
MALLEDN 2 /3 2 ZF Zoas
12, ,’3§

i
'8 coPpe F ;
vAC 4 5 7 7 MACZS 24 ,,, (E CoRRe C i, |
A IR . s, |
~2/ 5 74175 7 ~22e3 24, _;-(“-!
’ «/93 |% N2 4 o T4 5
. B T4r93 | .
MAC N L —— ; - ' N ; |
= . 4 Z_CPERZ  ‘Zipg T |
SAL A3 ) ujD | E MACE 3 _ B i
cTe ,——45 .
. /5 3 e ta
Vac w2 MAL S 7 . ) P
S dope W/q /2| krecce e T, l
- — TA €2 7 - - — i
war s e 2x dDe - <, |
MACE LD —q F oo |/Z - :; |
. L 7
MALRCLD— ey )erpp 12 Yy e der
} ¥ VAP N i
— = _
3 yro, -
/ HATR: T
IR — 3 3 D20 /5 LFReR/ f R
e i 747175 FEFI T
7 2 L ceor7
2 V4 AAL R / & Yk
— -
tacec IR : ’ 7 .
Ackc /z o HAET S 2PFC 2
——
ARl ~ r‘/j &l 74708 4 Z 78505
WS LY . -
' ez = r ’ r ..Z.. Py
w,:pczk.D—‘
ez — Ao
(AN !
3 - |2 /2
/4157 p— —
BTy, cel 21¢ S
- £ 73
=y wic w7 e 77 e smace 7 __.
~ Y
] L -
AL IN 6 / Eg 2 MACC G, 73 40 cal--reers
N £22__|»
AHC IN & /5| s X 13 aracc 5 3+
. N 212p 3oVC) ropr s
s N /e . 4 G- P21 2
—d10 n Sl 775 1.
uP DN 5 2z -
51 o g3l coere
{ e~
” Vs
/2| 3 P B
MAC N L L& B A7 acca —4/0 /¢ Fa
o % 2 T :-/—4
MAC /4 3 /e 2! wacr 3 ‘ cLe
‘r o
193
IR NS o] A LACC 2 FREZET; —
81 SN de t
. JE ] e
o apl LR Ve
MAT A ;)A! E"\:})M 21 TC 7
x Q‘ i
e P
A M"{__; ;'51..” Rk A | |
AL P B '
. EEET ety
. o

Figure 7-33



8€-L

6
A7 = *
< P z
; LIZE i o rrss
M 6 £ _ LT T BN repy
24 ‘-
.| fze |3 13
cms T | L/7 6 5 6 _
cma —L24 /5 LT 5 P s
T = 9| #75 |, [0 1- ‘
| ¢/77e40 256 | e e
5 6
—_ _ R4 A3 7 L/ T & 2\ P
SMDIEX 5’ —\6 DL /2 9 7 » == 758
#le oy 4 £75 2| /73 2TV repms
G // 5 P 737 o
7I7c D TE - E 1 .
7 e =
‘e B . /3
- : \ 76 // . D z :’w /5 177 9 f——u:\S g,
b e X 13 |FI6 )70 w’?___4 9 /75 , T )
— ) 7570 428 w [<74
Al Db~ 22 5 74/25
77 EL _;'_——l? 224y 21643
A 74/ I .
ey 1 , © i, 7582207
2 73 N TEEES 3 @ __L / _/35_.;0'0
L3 — 2 s |l TEER3 740 - = .
— & p——
7% —
e E3 22, . 25 7 Bep 2 spz |2 TZBT WPUT
Al 32| ¢ ' K 758:MAR
oty 30 sol/5 78R/ lhas (5 T5B8=IND
, o 7|’ CEZ7 a7
- L s anle 15800 2 7
- 'y - Lz 9
cwpbx _ 5 Ge  C® A
[—— - d
. #ID g i 2|, T35 Z cor
T pr Y 2l FE—TsE cer
HIEH 3 ¢ 7 FlETFrrecy
L. ZAp T _T5Ez/T
/51 4 7\ _rs@=cec
- 2 ———————————
512753 cPR
7442 Tl 75R3C
712

Figure 7-34

| 758 savece oecooE]




MO P X 7

70
ZIADXYE E@——l 4L
7492 e ND 30
7570 5 | v &3 o
' é /0 8_werz e2or
Troasx ]
N Farr ¢ 2
z 24 S 4 CMDXXT 77 o
7570 —= vz - .
~ewF — 135y g __ Peor B,7 : o
CMDREAD —I 79,0 3T 747¢ 7= : D 2w 8
- ! 23
< 3 /3 7378
ok08— Je)E : {2[82)>—27588 rsea 2 . py e
7228 PRP8BB I/ & 7588 2 p e .
D7 /z2 S5 ___7S87 ,z 7587  7sB7 L& s » WL 7
PLDE /3 4 7586 4 - 5 7 . .
ceps ——— 14 3 7585 27586 7586 ‘ Z Wb
=70 73 2 - o
' ' {p[s2)E 27585 758 ] al s
w PwE 2 10| 82) 5 | orrs 3
2] M/3 ‘ 74¢8 i i
cek
| /5| i
/ ] 2] , 768
3 /3 752 w2
‘ 7584 TSB4 4p il p
PPO4 Ly 76 & 7584 o £23 40‘/6
/2 =
Pep3 3 30|58 7583 zf:az 583 2] 5, 251~ 3
rFepz Blep  zo2—12£82 . e
#eD 1 LAV R = x -4 (S{ca)errsz 782 Zleo - 2o WO Z
74/75 Z
7S70 Zl e 70173 2 . f«: 2 o
cwr w7z] 27 /3 frolc) 87758 7581 £ o _; 3 &
— . /QL
M DREAP—— o1 484z — 2|z
3 2se /5| p [ 758 aurrer P e
& 7 Le
v Vol
S e &
55 2 DR — ‘ 5
i Qi by oy Twem 2o 255727 |
N TERD ThTR £EGISTER | e 8 7_/;» D
o pde -
SMOZPx & 4
D xxna _BIETT

Figure 7-35




0v-L

cePCT ',%
NS
ceoce ZHVTE & ,
EEAY P P : 8
-7~ .2 746’0”/9 .
FNEEY /3 o0
¢ 0

ZPRCE _____’.\ L3
4 Ef/!> —
LA

S ARES ______—(._J

[ AN §

AL AxS

f 022 z 7586
zpecs___.._ 7555
rorca _%}5&
Y et ] " .)_ <53
crecz :.-—j: c2) © rssz
crecy 7581

—a

7 N
Z 7588 - 2’ @3 5 J L 253
z/zcse—:j Z wor e cesy [z
ZTS87. het Y /Z “las
LECS?E@'_' (A=A /3
2175863 6 4 2 _LRLSe (SIoNe
LPCSéjj' 2 7zcsc &2
27585 9: 2 sl 77 E_secss :@5_
LRSS ™ @""‘“' % 7Tz $Z :
b /
1 P
Z 2 3
Z7S584_ < 3 -7 | lecss oo
é,£7664_{._} £5 210 gl 75737 b
Z7583 12 w | o 75 c£CS3 L2 [N
zecsj}f—"} 30 Gl _Tocs3 (2=
= = A
T75BZ —Z N6 | 4 zolZlies2 | 5 TN
e B 2 mi—iecs2 ER g
27581 2, al sz o \8L _cecsy | TN E
Lecsi—ZZ))E2 N A Y A o
——K b —y
Ty Rz .
EMDISX. . 8
HDIT] D=
7570 Y d7az7 o4
HDIEX £l a
(MDXX?:J@&D: é
_— 7484
Tsp —2L 4727
758 L RC  —
1
Figure 7-36




Iv-L

CMDIéX /
7s7c —2 ) 7ap2 74n103 %

sres
EMOXX ! z 9 _S78/ | 57
5 E/6 2 74/5 s
oD 783 %21, ’
EMDIXO B [ 03 v s
é - S785 /5 e
eATES . ‘ ST8e6xr /¢ 25 C/7
Mo xx3 “ Pgtis B Zozr Ly Vo o
£ 57882 /2 5 —
CMDXXZ 3 cmz_24,
2] +s D emr —2lg
2483 | = core —a —
ENMDXXE 4 (7 | 5783 SccirR _1 :> 55
5| 06 7[
] ¢ 5 —@ CMOVKCE X
EMDXXG 2
¢ | ZHpwxe {21y
79HK/03 B
CHOXXT “ el =784 7;70——-{ :>
/ R .
-?J . L CHDOEX —@
CHDKXG » e —D
E — 2
s} L
__ MHIB3
LwD XX/ L 76 5 {35>
s |E/7 (£1Fo our) T
/0 R AY J— m
cHnexxe : BEFCLE S
6
{ ‘z )
S MOXXB — e i J78 6 Z “rLsin _@
iy va i ng cHe= 9__@
& MDXXZ 2
2L | mser —{ 7>
{ > 5 I > SCROLL FIFO IV
744183 29 . 7882 ‘7
7. ? s787
EMIDXX 5 =107 ) 7583—-‘ 8) B &
26 -
cmosxa 0 2 rsa—{ 2y [a)—-z0
T rros—{zo [0~ 120
744103 » A 7355 @_ SCROLL CPN COMPL
/4 /Z JIB8
CMOXx7
o 177 5 rser—ny (30— sceore mem Foct
Emp xxé 24 . ~E>' rs88 —{20) (32— sceore wrmw
croe 7x L 3 B ZL_._?, , : J,'—@
L T TG 574745 875] DisP- EXTZCOED MEMOR Y
) [l MNIELFACE
KOESETL mmd2 P54 Figure 7-37



cv-L

8L .
bz¢ , e — — 2 sowp 37508
/ 2 7 : Gl o xCce x MDD 3X._E Vi ~ 3.
cm7 = » @i - —_— 11
S YOUXC
cvs 3, I gl kbl 7432
/e D8 Zi3._TriuxcEx e /5 so
- 3 34 —5meee e TS / o u5s
/5 e = YO i
ems 4 75 _ T | 7 ' Her T
> 5,2 7s 7& a3 a9 ,
| % H7 Tapivaw [BLEIS o P N —(]
cLcd 7o vs-4
t5V v, o .
ey sur 337€
+
s -
" J -
5 .o 1 #3 /3 —
BT : Tz g l :: =
P—— 58 <o ) 4 =ts/2 |2} _ <! -
o othe r-[ N 2 ) 8 CRESETL I, o2 p—EREIETL
Fv CEIET ",;‘r = ? | 7220 | 5| 7440
CMDIXE BF _— SHIET RS
ENg /3 . . 1o =
ciecee =2 e 815 PoULING LPTCk 74125
il VTN cowp cPmA ==, .3
el Z 2z I 3 CINS | L Y—rczz
— - Z e | | —m—
< ’ -
Tveacex ——t2 N CONE XL z Y,_’_'_;’/" conoA Id PO P P> 7
24 2"z 7 T s
<
" 7222 i 1, = : — -
DY e ,/;_.,"“ PR —-_—(NDX/.Z’ 9 1 8 L _& | S~ —= {_T"\ = TES
Kool Teo—= NG THDOIRCTX —— {53\ B & . i ; U
oS 5 0 v 5 2 PTENE ...
-5 7427 &Y 103 5 p2 ) =4— con oo —1 27 =2
/474///03 3 DS 1 ; ’ : .
#ErsTEOSES 5/5 2 2] oolz T iza
e [ iy | =
- N\ ¢ 3 /3 2 3 31 |/,4 2= .
5 /5 l wJ o o : —+ 7 TSEZ
— | 72z 2 | |- "TLJ, ,
hedinse ‘ — — o —— et e 2 o\c] 7._4:&,_)— 1_7"7;52
L — l s 28770 4 )
] . =3
= / ] A 7 - o
[!ﬁé”ofjﬁ_”_—_.-’_{l T o—=+A 758/
! st l v | /6 Pt
_———_——_— e sw |
l —— A& _|
/50 [7#€ 007
——— 2 T 758=ADD __
cmoz 5x —/
cHOXKE 3 E %oz

' 75 7E

EMOIXCZX __/Z

SMPAAX 7

3

/0

/
Vi C{ﬁ
i 4

Figure 7-38

e

9 [1:0YE- cowd ime




€EVv-L

pze
I BORRZ W J

' 8 cmz 3
v 2 % 2 12—
T 2 2y TP (oM D
[ CARRY CNE s ” /)
7| 42 & — 7en/a
2l o 7 . 5 . f es |
7568 2 _L@—‘ 7588 31 /2 | s 75 !
‘ . » Y PRY L JE——- : 8 / ) :
7587 £ ¢ : ;Bz@_ 7387 2| zze |a 780 22 5l 7|
i 7493 2 e s B MALC 7. 5 £ |
7586 - =7 4_8/?)-‘; - L A rsa7 1% 7485 | |
B - 5] 2% |3 L2 e E rsss macce — 5| - 2| cmeAr | |
‘ > v—f-g—“ /T 6 é | N |
i “ 7586 |
 S— .
-4 MALL S -————-—//; {57 2 /0 |
J"/._' -‘"/7 =) '——"‘—/"‘ CoiSEL /5 JSAS 4 |
<1 5 . 2731 4
s3] . - G
reaa 2% ¢ |Z '_iJ__)_ [e)2— 7554 ary 2 ‘ - A;wl-ép/'hv
S84 ) . wmMcca 3 - -
.- // 4 % 7y .
7585 £ = = 7563 @74 ® 7584 ~ &3 /;?535
s 2 rez iR
7582 /] 93 | 2 2l rse2 MALC 3 X et A2 comme
,F'—'J.——' LT3 38 77 AP
S 7 ! 2 ) yar-si 82
/5 /‘2¢ iem o v-1 5 1 /2
758! - |7 MALC2 v oril = a:
428 .
“7e 758 2—— g
7 /¢
ACC / /A 7
/’/ 7{/6 /0 8 /57 ad P Ad
< z/580 — /5 S8 Yy
SEL s7 CIN N DN
713 2
s cmy ) .
= oe4
2iMprx3 D o2 ma . 7 5 %%
P oms 18 _cmi 12623 COMPAL /25 BLLIT
: 1 7ines TINEd 2 OMPFES VB wiTw
. THD 25X s MACC .17/ s B 27 |
‘. 2 WD IER m” OR ML CICE ~,
PP -
’ -~ '
CMOXNE 2/

lééﬂ PURPOSE COUNTER u

Figure 7-39



vy-L

EirBLaD

24

z3

V4

78

J b RN
sz R 2 X1
L08 R — 758 8 COPLEX o o8
J I s Bﬁ r o
.._i_‘b'—/ 1 o
1
/” O Y X o /3 +
JE) ety g £\ < Bzz
o 1]
- v o 13234 7/z
i 2 lemye— rsac —_— r2
1z 1% LEYS TROBE / Py
— T4 183 oX /3
- /2
s £05 Zlm L2 75 85 Mo/ X m 31« 12 coNV MODE__iNO 33 cony /e
~ 223 MOX X4 , | 870 P s
~ £ 2 3 — 3 7576 — SCROLL OPN COMPL Ml P
T [278) 7584 CHOBIX /3 /3 7 i U —
® J A CVPIE —2 [ o) P SCROLL MEM FULL |
N - . —_ <] SCROLL INT IN LA S 6
“S 2 K23 24 /8 /" 7533 ERESETL — Fonarvia © 3 p——— OO B,
12 Leer BT :@4 PROTECTED :
% N 5 PROT Mo E 7482
. €D > —/\@ —eee
E 7 P /8 7582 IO QLN 2 / 744703 hd
»-——L"—’ ey rsvvy Rl B KA v 7415/
~ CANDYXE 7 9 PROTMOLE 9 .
=y 2 8 . [27 r A | amz L az0
5 &2 [2/8) 7SB8/ 75 70 2 873 J s P
gy 72125 EMDBTY —F* /3 — ZeTTMODE P
il s —AD) | cme e
o S ST LBE . g ) s
/i Tt gD CEVITEEE 7402 —
= = = 7428
E85 p—— £5
R e THDI 70X
2 e D
Yy Y
& |\ EPiser
LE 07
b= gL B
T bl 20 ) 2 4
N S e miwve & TV -
crese e L re D)
v /7 v W24 s, P
= cica /” 8 CPCa . ‘ p ! : —/
JECL 7] ey seCe ’ p e 4 = pad ¢
Zad el 7¢/64 e 19, «-’/’CW-_—@@ 1 cpPez =
H16 4 ] sa SHFT REG 74/2 ’ P8 ” - Ay /83 w7
— j/ ) [D, 8 23 : I , '
3 4 5 o 10 Y 7403 cHesD? a8 A /::i,f/f
' 5 worc N __._75.4 wz|  (reous) 4
| - (4 8 ————
13 ——— SAIET cicre ¢ 748793
J13 Warows7or sewe sisnvaes |
23 A0 3/ INO/C EX N —_—
ACOr VIODE el 2] /ﬂ——— INOIC EN
2z /ND33 ,
CONY MODE :
g piax e [AST VIDEO .
2 [ .
’ i -4
P Y Figure 7-40



Sv-L

TRELA

Fe

it

| — TweEe —2 ¢ .
L BTS00 — cmorx T /0 744103 | .
L at DT 2 | 14 avgyl | RS9 p7 |2
= &~ -~ —d
i Fs 757E —__._.; sy TS| 7|
—_ 13
g T 2 A ? horex —2 — A
,ﬁgﬂ-“,‘g E7 ¥ 1 - " F7 e (@74 s "
7428 ‘ i) 7474 XECLK 7408 CMD xxa e flrfﬁfff_'j 7
; ARTZELI 10 £OR 4
. —2e
4 9.4 g/ RPE 2
! 77588—35" 9 TR Fpt— - § 7E 17
| g/' THREL 408 +5 i cezl,
: ‘I‘--Su. 2] Sw. cy-9 Sce 4 7‘13 Y _5
{ ’ 22 2e Z7588 32 24 o 6 ———s
| a7 — 3 122 7%e @ 27587 32l 7eE/ ~10¢ W2 2900 AET
7586 2] 22 = 7586 , ‘
L7756 7 {Z2_TneEs T - 30 22 7pes 2 pe
J 7IES E] 25 Z 7585 = 25 — 3.
| TS <2 IMTORTA I 758 4 }8 I—— 720/ 2 26
| Z7:83 = Z 7583 > 57
: T 75R2 ._——-f’—- Z 738 2 = Mz 2 74/5/
i TTER ) 2} T TS58 1 o) N _;i
! eyyd . P — . /
: _ c2 B> 22 <mps33 7. 8 >3 ==
| fTTE = 432 Yy i 7‘32 cme L4s
, TSRV g 42 R 1% STCLE 40} /_ 5y —F
<_~ s 3 + - 35 3 CMAXC DX j
iy ) 0-; Z‘T/z,l +5 Pre/Tv o4 ';—-—-%
. : = : /-39 L2 —s2v
DY R St 200 pEll
2
P -~ 6 [——
15702 o_:L % @ TETSEL/ ) 57eP b3 038 CUT ETCH Fok E.7 2
287 L2038 R 2 [ 78:7 | %-,38 C ;
¢t 37 13 RPLOYH 7 op 7 Pre SN [ MeH 4
Sw. o2 34; £ Sw. e [: z65
-&5—v\/\/\/\~—:‘ cras ; HEH 4 24 5 _pes o f—_.—” - 2 a5
6] 220868 ¢/ s 78758 1—2% =3 :
& 2/ 6 RR7BR - :p |6 or7 e RR7 ¢1 2 Vi .
SSLSETL : 5zzeos " ° [s CRESETL 21 ] 7 _RRG —:-——/3 [ 23) " — 725
- /7 b— AR & ] ~ ]

5—////»} P 8 PRS5o:1 Y7 e PLCLK A 8 RRS5 ‘ 5 e rezs
AT e Ne ST 2¢) 9 RR404 B oea pRTZ | 22] 2 £L4 s T
A :1 Y= - I . PRTE .
o 74 40 —. '—72:“:“ ;f 2R3 ARTSEL! 4 YT Y ;rg., o

e I SN \% L RRZD ERRE ST 4 G 12 _RR I
. TY0% /8 D/ 12 PR18 2 Ll - , /8 D3 273N sy
20 o 2% z32 e -
H =2 — RDR
HA2p- RRT ’ 4324 BET /-’r‘[’;\// -c23
' 2 7 Bl
]
) Hom R
24 c3 782
[—xeeseru e
2(;3VE_ 1.
6 2 s e ~1¢3 7581
: S ”
CHORE 2 : 9 757€ > ¢
e v 2 = B
i £a Pt
s .__’-ll_} 474

7578 —

7474

Figure 7-41



9% -L

6 74H/B3

Figure 7-42

w SW 2T _
3| 41 5 <L ;a; C00&E wor 70
/ ) o —e REICEE ‘
/0 746/ /50 3], o /17177 9¢ce
o 7 BURLY CNTR /5 300 2|, / |ol/l/i6e 14358
3N z £/ 200 15 Z /o715 12400
) 9 S 5 3 |clcl/ie [~2cC
ZeH O 1200 —H¢ #Z < + |7l/]o[3 Jéco
' 2400 ——S —— XEecLk sTol/lolz 1356
3
L1 4800 —1—/1 6 . /lol/ [/50
3 2 7600 ——17 v ; ololcl o (770 |
2e sw, y /
7o doge H2 72475/ =2
[+ /
+5 $ ]
' s 7$ ¥ WAITH AN S 570,
é< ;EM; CRTE SEL [ P
7 S /j o+ Y2 2 sree cow el
' <~ Ten—
l 74 27 -
. v
4| 5 ¢ 3| 4 5| ¢ 3 |4 |5 |é
| /
.-’ / i =5 A1 B1 Cr Dr
4 7/ 7 78/6 1 |.< 701¢¢%
£ /5 L & c
> 72 /6 /) 7] BINRARY CNTR " T 7 up SIS ENTE
Z 2 M/ Z GE ~/
——24 L9 ] 7 0 Ao Bos Co Do
/” /4| 13y /2| /1 V AWAIN A
|
L1 ’
Vi
2 o
N ! ;
7IHE 4 1 i i
i
| w N O L AN
, N D
! 7’__‘12‘ \“\ % g\ AR
! 5“-/‘? "¢ LN e l& L c»\A
i ' N \ N\
L o e NN, ok
/0 8 Sw FZ



Ly-L

WVODE W

Jl
~N
— 14 EXTENS /0
3 vz
i3 J— ——
PREL ] XMTDATOA
| a9 (;,’2 . 3 f—lA/O / -
1488 \/4_s<ja
' 85 4 M\ 9 T\ 8 — 2 7408
2 Ler 14 3| CMDXI —q—N) 7 I RS8R g grse 3
— 31cu J RTST
489 188 TmMD 2X —/ / 0|B? 7 >
. 7402 TSIE—4q B 7578 —24 B0
A = = —_— 8 ? 8 RTso
6 RTS® D xx2 » 13 /0 10
¢ b—————Cs mre e emee | | Srs Zlo)—— Ty () e
1488 e © 744103 25k 402 T2
B I ToND ST O\ TSeE
ARA n 2.2 F
’ _/vvvbzf l — [ 2 udo Ly
+5 €750 34 e
<
& =< Lz 2 a4 o| wrezs ¥ S ol .
N [ =
— 489 1488 &d 2 .
c7se —% ;z’ ga M [t Yl — rrse
Led. T Y siC
P e s + Fse
NOTE [ - : ’ J/
3 i ABA Sam!
12| RE508 — / 10
Sw.C9-2 3 } , .
ﬁ //( z
SCF I i S il 2 i “
CCUTATAA ) Mz
19 ¢z
+5 ’
D 3 > \V 70 A4/3-/ <—o
20 - A9 — 229 —— /2
14886 ’ Wk T‘J
] MT-2 — Yansesy :
200 vz W s IN4002 5
14 b— +zo +$ vy {znss558
ROV | - |
w e w\;\ Sw. P-3 : L i
¢ ’ '3

9 +20 dex
o
5 XMTOATE

FLACE /0 <1 KES
MHERE Fon. -20 WUTS

/. CLCSE SeITCH 70 IWHIBIT RER 70 SEXVD (c4) cw 7/t

RCVD UNE a6 DET(Er) Frkes JSEO WITH 202 TVPE
MODEM W HALF DWLEX MODE.

2 CLOSG SwITCH 7Dy 5(8)  voin Crx=0’ €8)
3. CLOSE SWITEN FOR KEIBOALD BEEAE S/I6HAL

Figure 7-43



8¥v-L

Jel BAD RATE, |2:04, [Barp vate ekl PRITEE B6uD |2
RAT Al 1-82
REZET. BAEILLNTOR. TMING ZHAN £1-D ZTE SELEL
clmu” .41' BﬁUV ZNTE
) { ELT 1 ZA-A ~ .
B} S CALLERTN ~ BBITALORESS — o] ~| PRINTER OLTPLT WTER. |, %
— %-A2 2-Al -0z Y 70-62| SERALIEER. | %TEM 7 PRNTER
o2 Lo | fgﬁ%g’w 0 T PROcRAM | CMA~12BMS_ TTEoNTROL |9-B2 72-¢% .
N 7 L [ LUNIER QUNTER | AOWES MEMORY | 288417 T8 VAN T,
5-ca r TN — ST et M
ROGRAM - L—-%xbggk——————————‘ ! LT 1653 — _:z*-,
LOSRTER LONTROL. sgiwe UTERAL TOMMAND 18-c4 T PLerO Zio Lov
% GEN. PURPOSE e £
5. 13-p2 T VECOPER e #~1  LoLHTER. ) ——t
':"*"' - -  MUMP ADR — | (8erv. LPIPN
HOX, FOX, BLL 19-D4 4bits Rt |——— > 1193
UoPE SEECT ol 083 & 16-83 [ TUAZEN A
LWEE T e 6muée TRI~ < o~ ZECISTER. 063%; ., )
i STORNG JERFEON | LINPLT
0z [t e | LoD O-:oa STATE ~ URCUTT NP
fesedd ol MLT1702 6Dt ¥ BLS 102 ec
" petELT JINTUS - "] KeaisTeR
LONDITION H-EZ
/— " 1
f@T 12-51 w’?ﬁ)e Pogrﬁou | UEVJ(’._(aJ
— <+ STORAGE FEL. REGVER.
- P Naids B
12-B3 [ ENORY |
- —~ ADPR=SS REG. A
TR -STATE .
pub </ 14-62 )
CONDITioN ygg'(:;;;;c. 86— KEZZES~
_1g-c — MEMORY
LOMAPBRLTOR — s 1ABA[peao OxTA - ¢ wrs /8575 |
X6 HTER oaTh < ;
B-2l 222 %
_ NULL—— SONMTRRION - == —
} BEzP” MALL —b>| 2E_ZZTON ng‘égf‘z{-"}'“‘ fe=e” |
f LiRLYI™ LT ——| CIReL T \NOVELLT |
| [Levtotes |14 9-22
ihnahy 17-p2 €4 [ INDICATOR ,
i B ‘ 7| REAISTER \RIT
: J NTEPFLOE .
P-v./ut Z TRZ 7-LL V
4 ——— P2 17-81 [P 3 o~ =z
% EET}?&K? o LL%"\‘;T?.JZW 72 INDICATOR.
K INLT - MUCTPLEXOR
{ LoNTROL 183 [TRI-ZTATE
717 C-AL }.%JCOMT%L] wpLeToe
PETR <5 2 -3 - (=38
BT OPE - 13— | PROTECTED FIELD
Tnrzk L INTENSITY CONTROL hENATY J
6-C2 &-C2 6-B2 % T =)
MOOR __, [EHARALTER vwo__,[woeo LURSOR | HeeS
GENERATOR s ZERALZER GENERATION .,
,
GoPVESS E B A2 ¢ o
(cHe) FIELD LONTROL TURDZ. 19-At st TR
%-62 LOMPARLTOR VA TLR 72 2,
ta 7-p3 2-pz ., z.B3 2By TNt L2 -
SN ML TR 20T RSITONCNTR | | ZHARACTER A5\ TON ENTR || CHACALTER HEIGHT LounTeR LUARALTER LINE CoanTER -
i'_.d&c Mz 7 < o4 1l <76

Loprs-~aeims

Lot~

Figure 7-44

Lwtie ~dapiTs

Ls~s81m5



e L S e vasaamty eustt

6v-L

+5
+5 l I +5 R1 ICK R2 10K
14| 2 i3 14 L 2 |3
= e AN
lf—l Bl Ro Rz : - [AL 82 Ror Roz cr o c2 onu
| Al 7493 o L A8 7493 s i R3 H__L
]
A < U oNLI LA o Ny, !.‘,7 o . €K i “
I z[ e e |n [0 12 i ic e
| ocation ' Loc Loc " ; 2 743 0t 1
£l i o1 Fi = +5: = [P v =la
: S - ! ]
7 2 isliz 15 3i6 12 7. e : E = w c ‘
T 2° 5 RI4 i E nl *
H 1
2° o : '_-—.-L p 130
i
o oo _ 2 piob.Amc.A120
X9 X7 X6 XO X8 X3 XI X5 x4 X2 p— o - ‘L - .6 T
1s] ] i3] 2 iy Py - A -tita.aisn aizo
I - - H -
f 2 .
PACKAGED RESISTOR NETWORKS A B CO _|2\rZ4I07 ! —————S—Al4e A2CD
10K EACH 74145 Bl " sta 1 M az2c.b120
S 5’—2J - - M2_airb.aze
[ - ! CLR -
7]76] 5] af 3] 2] i[ o] ui 3 7200\ 1 -
14 04 13/834 M STROBE: . 16
. v o1 |i09 49 |66 8y T Tas 2 R——-::::'_g;‘: ;;asoc 6 12 [y
—_ I} i ' . - 13
¥o? 15, 1 - MRETI 80 | uz 7, g4 2 SHELT 2 P
YFT_ 14 | [T .} a7 | | _le9 06 34 6! cd3 2% ai8a 9.-53: 8 STROBZ .,
2 '
| 7 . 3
vul 13 | v o5 | Jioz ?QJBWFVHQT’ sy ot 2
YD 1t B YB' 73 |70 88 L8 |86 4 4 ! —— e —

2 13 ' KLY TOWN €
v2® 1ol Loc | +5 a' 22 a6 185 lioo 3 - =
vs? o F Yo' 35 a4 s 63 56 2's 74150 |

2 1
ve®_ 8 e o 93 a3 8a jio1 | |ss Ly i
vr? s i o 1 e 83 |59 sa 23;.. 28

2
ve? o i ve' al 82 o3| |77 22, B85 sET L.

vs' 40 60 |64 7 210 |
'4‘ 39 1] 75 " 19\2 RFT EN pdg
vl 38 102(80 | (98 19),
'2| 37 1046 a7 18 13 -
| 36 7a |58 | loe 17 Lo
A e w 815
Yo' 118 {45 |48 67 1615 o
*3 LJ 74107
K
Loc ve? 6 8o Al B2b Blb -6 TRIGGER _ 5,
€ 16 e 1% is 71, ala  aR . U o r
Yo ia 6., o3 -[__ o
El T
v? = —=23 of
ve? 21 |72 fi2 4%.
2 s |
A 22 |si ' 3 a150 57N o
o lase Jo—
vo? Tz_g 7 10 <
ve? 1 2 o T )
. ;
s ‘7 25 8 1
ve? 3 4 =
C 2 (id
Lo vs 26 32 O —D‘ Fao3\ 3
o 16 va? (] 8 & ° 2|A9a
2 io 4
D1 " cI6 J.
vo? 33 |27 3 Ol uf I
v 24 2 1
w? | -

X0 XI X2 X3 X4 X5 X6 X7 X8 X9

Figure 7-45

Keyboard Schematic



0s-L

X< A

Bu
B %2
2z

A e\

vE? 2o 82 3/
enXe
3 M2
B X3

8 LR o

¥s* soins

R S

- 026 oot f

o 5
8> 545
a3 T

KEDOWN

°

+ SHIFT i
: ce Lo |
s, d8f) Py
14107
"o 3
SWIET R
' B7
" 3 °
H | ® (483
10]
R R 8 ie
;—.s::z‘:——-—f 1D1 10
|
| B E%
i Yi ] 2401 3
i vet 2 e,
: 2
y7 g
ZyB2),
B X%
2 2 | T4 6
Ys i
B X2
ve?* k)
19 8
log B2} |
i
!
8ul %6 lO,J;;a i
TRIGEER Bl X7 ‘?We I
223 SRy |
S iox I
® Repear osc. L TN | 1
% (Goes ~¢ &3e) 12 gBi2d g5
SWMEET | ! . v
XE |
0
e | |
+5 °]A\3¢ ’
R28 1 !
S.6K and i
e
D
L
Lo
CONTROW
oW !DL >
B 746, 1o ! > N
e |- YU S—
it e ' X7
vot . SHEY.
Wi 3
Y1t 2 Jh3a ~

Figure 7-46 Keyboard Schematic

(continued)

cs 2 AN e
N o AiBe,

|

a5 2! 12\ Fem, o
13 /58
Yo L5

e

3ND 206l SSSE



1s-L

=

[zONE[LTR

DESCRIPTION | DATE | Arrruvew

1 D
T DECEE) serwors 2
|
|
|
|
C
NOTES !
(SOLOER FPER AVL-S70-RAERER US/ING
ITEAM S,
2, FOR COLOR AND DES T/NAQT/ON DL W/AELE
REFER 70 W/IR/ING O/AGARAT y /¥ 7EAT /O '
—_—
XXX XXX XXX o1 ':I\'\
0,0,050)050),0,0),0,0)C 49
3\9
10 PEF D-/60%4 | WIRING D/IAGRAM 5N
92| AR AWG 22 | 7UE/ING 5 HEA7 - SHROINAKABL ] \)
8| AR \MMMAPL | SOLLOEAR 3
7| AR 2-2 | STERALy T/E owN 1—
G| AR AWE2ZZ | NIRE,ELEC, INSTL 1B
5| 2 23932 |A-2859 |CAFPACITOR s FEED THRY A
4] 22 23939 | A-2858 | CAMC/TOR ,FEED THAY (4‘}52
/ Cllal dodand WNECTOR ]
CONNECTOR 5 T2 OM/TTED 15y mees e roe Pz
FOR CLARITY /7 ENCLOSURE 1
CODE 1DENT | PART OR | NOMENCLATURE REFE
';ZM QrY NO. IDENTNO. |  OR DESCRIPTION DES
| ReQ@ PARTS LIST
UNLESS GTHERWISE SPECIFD: | CONTRACT N, NATIONAL SCIENTIFIC LABORATORIES, INC.
DIMENSIONS ARE IN INCHES WASHINGTON, D.C.
AND INCLUDE PLATING, _
F TOLERANCES ON: RMs v/
i FRACTIONS DECIMALS ANGLES | ol A<E. VYEOARD /INTELFACE | A
: :;M_o—\/E/A:snfkr:D;s— CHECKED - ENCLOSURE ASSY ]
DRAWI 7!
MATERIAL S GO0t WlNT WO DRAWR 1. REV.
Nt AssY USED ON C| 15119 | C'/éd.? ]
APPLICATION scae /7 | _[ sHeET

A

Figure 7-47



¢S-L

| 7 | 6 1 5 v 4 3 | 2 [ |
REVISIONS
‘x&; w - oecrenon | bAT | aswovee
1
1
V24 !
BENDIX NO. JTTE06 KE-/16-26 P
U2 D
J/ LASE BENDIY NO. JTPOZRE/6-26S P2
APIENOL ASSEMALY | AN AN ENOL
/710250 NSL NO-D-l6c2 N N0.17-20250
/] ern {7} BRN ala n {cz5}— y [7)
2 #E0 [cz }- RED Yarg RED cZé op — 2
3 ORN c3} ORN c|c - q¢z7,L ON E4
¢ reL cZ ree olo et [cz8} veL ¢ —
3 GRN c5 } GV £le GRN €29 PN 5
€ BLUE Cé BLvE FIF BWE e gLyeE 6
7 vio j‘ c7 } vio G |6 vio — €3/ Vo 7
r GRAY c8 GRAY aV% Geay {crz} seay P]
9 1774 [c9 — wr 7| T {czz T 9 c
10 LK {co} BLK x |a 8K {c¢} Bk w0
1t 7 {er } WHT[BRN ¢ e wHT/BRN —{ s} wwr/aeNn ————— 1
2 w7/ REC {7z WHTIRED rary MT/RED (%6 }————— w7/ RO ——————— 12
13 |————— NI/ 3 F wT(oRN VA myr/oen {c#7} w7/ oV ——13
/¢ WHT/YEL {cre} wTIVEL 1A wr)YEL (¢35} w7/ VEL 4
/5 WAT/GRN {c/5} WHTIGRN I4L4 — WHTIGRN {c39}- WHTSSRN ——————— /6| |"
~ WHT/BLUE {76} WHT/BLUE s|s M 7/ELE {cac} WNT/ 86— %
17 w7/ Vo —{<c/7} wyT/vio rir mwr/vo {7 1 ww7/vI0 —— 17
/8 WHT/ GRAY {cz3 } WHT/GRAY 0 |V f———mw7/smAy —{c47} WHT/SRAY ———/8
o WHT/BLK [czé } wHT/BLK v |\v———mwr/on +—(ces — WHT/BL K »
2 W7/ B/ S — o8 wT/8LK]/BRN — W (W W T/ BB —— coZ v 7/8L KN ——— D B
F/ Ww7/BL K] REO {79 wir/ELK/eED — X | x ww7/BLK) ~ED céi} WHT/BLA/REC —2r ANorEE 17
: 3
22|—————wHTTBL KW — czo ———— ww7/BLkf/oRV ——— ¥ | ¥ | —————WNT/BLK]ORW- {ced]- WHT/BLK /O —22 /. ONLESS OTmeEOWISE SMECIFIE0: j%
23l mrtae e —| 77 wT/m K/ VEL £l W7/ BLK)VEL ——{CEE————— Wi T/ B A/ VEL AALL WIRE /S NO. 22 ANO. 19
)
l———mrymx/cen {c27}- WHT/BLA)GRN ——\L |& [———wwT] BLic]son——1——Ce}———— W7/ 8K/ RNV 2 iQ
——I ———————————————— 1 KEYBOARD E iy
1 INTERFACE i
= = ENCLOSHPE E
ABY 3
NSL MO.CA6AZ 3
]
TomiEss Grverwae srecto. NATIONAL SCIENTIFIC LABORATORIES, INC.
| DIMENSIONS ARE IN INCHES 'WASMINGTON, D.C.
AND INCLUDE PLATING, ~ — - A
oM RMS
DECUMALS ANGIES MRING O/AGAAM
b P N AEVECARD ASS )V
REMOVE AlL SHARP EDOES
MATERAL SIE [GODE DENT NO] DRAWG NO. A
Vo | woon | 139 | D-/G0O% |.
“APUCATION [ p— | Jwa

Figure 7-48



LOGIC POWER SUPPLY SCHEMATIC

MODEL 22D-1)0 SCHEMATIC

Figure 7-49

r-—-———-—--- - - - - — - = = == — = — =
21 Q3 R11 \
O REGULATOR CARD !
: l é ; CR3 | |
C1 3R1 2R2 SR3 Qw1

O 3ol i - +
I LIM |V ADJ ca %RZ‘ |

1R 25
| 1}, ADJ C ; < ]
~ ’ - Ve R13 |R6 '
o— . l Vout ?o G2 T . {*22 |
w CR1 Cc - I, _ A1

W | v L A R17 ©° CR4 cs %ce AR5
~| ot | x REF $R5 JR10 '
Oo— b=y (=) 5 R4 ul R19

Sz w |+, ‘ c R15 SCR1 , l

Sax | '1C101 NON  Cs 3 R23
7T INV  INVz — cw i
— I RS =L V. COMPlcgho 6 - SR24 [
: ]2;2 5 9| ____ R18 3 R20 |
l AcCRr2 2\‘;‘: 23 '
I F1 : |

~O+N\0- 1
R6 Q1

IN-O : \ l
R7 |
I I
| |
| I
v |



[ h‘

1

\/~

3
10 + OUT
» 22D-100 + SENSE
2
: - SENSE
12 5V, 12A SENS
3 - ouT

<

WIRING DIAGRAM PK1112

Figure 7-50



qG-L

BRIGHTNESS — — — — — —
4re . i ! HT
1 RIO" K 4
' 5202 CRT SIZE
l | VOLTAGES
' ¢ oz ¥ x
00K L’ﬁ\oox © e ‘,__T 3
Vaw CRIO7 I
IN3279  \O\ ]
- < 2K
= 1 RI36 <RI3S S RI33
ARC “GND| 5 *
<EE NOTE ) 22K 522K 247K ==Cl20
Lyp VAW VAW ] Vaw L0
" cor&m-r e g t|~| o47|24 CRI108
1 l 25,50V IN360S] R109
500 e &1
| — AN
& T
s cue
CARBON = RIS see | 820pF |
COMPOSITION 82K Notel ?‘;g‘ St
ELEMENT _uT &l | SH l
| X R\O7 =
AT R, - 2.5m | T
rgREG'I RUe Q03 PO\ Ri04& v i i
- 00K - A 100K
cioa | | Reeos 13 N E i
j +001\ i—1 i ' IYOKE! £ 1 > RI3O
g N.DRWE [9 — ! : R?Z.% Lot 12 VW2y2wy0% |
X RW3 ) " ,
= 470 e L cos R % r; U
0 _ RUY }
\"e A7 = @06
o acenore 80 & | 100K 2 G0z w7 | . Qo2
H o1 OT N Tiol ci3 e |
o) ] b Q. rp’(\__)‘"“
= ! ecmzsv ;‘1\3;0 cua ’\+ ° 1€ | ! orz 7
~ = \m\’o\ Ri20 2cioe DE30SS RL 200,25V l Lot o .
] | \N1S8 - 560 o 2K ﬂsﬂ’f €109 L CRI03 WIDTH ' |
e £ I i T 3342W,10% \ e85 : [ YOKE
VIDEO AND :
= Ve ol 4 ¢ o— 4 + Iy 1 :
SEE NOTE | >\ J,
IS —--_——"_'_";’T' . 12wV (95 127CRY)
H.DRWE | & AAA A0S cRz ¢ TTTTTTTETTT
— R\27 MPS-U0S . P‘?? ...... _i
= < I a0 I ¢——————
WGND |1 | 1 CRI06,IN32719 -2
SEE NOTE | 2 € i
-— [r— a— 1] CrIOS
33K, IW 1 1IN3279 ] cw2 Ri31 ci\h
BLK /WHT Al 3 =) 33K | .02
2nsot/ ' sov
2ND05S —— — ‘,
Koy <V & aLy “RYAvYEL . ploz Y g * >
| 1P107 — D 2w | w——— —_— —
Pl | Ifvo I P202 R204 I
WHT BLK /GRN RN, 3 EAT AT, 2w~ 57 NOTES: UNLESS OTHERWISE SPECIFIED
—< | LR /RED CR\ 7 YOKE LEAD 1. SEE SECTION 2.2 OF MANUAL.
120V I DENTIFICATICN.
50/60 Hz PIOG. BLUE& RED 2. —< e— DENOTES MOLEX PIN CONNECTOR.
- LEADS ALL RESISTORS ARE 1/2 W + S%.
Y BLK P102: BROWN 8 /2w
¢/ 10A T "=/ % YELLOW LEADS. 4- ALL CAPACITORS ARE IN uF.
3300
eovT 5. D DENOTES PRINTED CIRCUIT CARD EDGE
o CONNECTOR.
b. Cl7 MUST BE ADDED AND Ri20 MUST BE
CHANGED TO 9102 IF NGN-STAIDARD
VERTICAL DRIVE 1S USED. /RiC2 1S
ADDED FOR OVERSCAN IN VERTICAL CGHBITION




VIDEO BOARD WIRING

RED -—€0__o]—-BLU

YEL —f0) g RED OR YELLOW
GRN —}o BLK

P106
PIOS PI02  PIOI
ORN GRN pj07
BRN/YEL —f{0__0)— BRN
BLK—fo__ 03— ORN
PIO3
P04
BLK —fo B
RED -——fo N ? L
B ———
220/240V AC SOURCE
( WHEN USED)
’ /TGN [0 UNGROUNDED_ Banc
LOW VOLTAGE POWER T / CIRCUIT CONDUCTOR
SUPPLY BOARD
( WHEN USED ) 240VAC 20—}— BLANK
i__ 30.] TO UNGROUNDED BRANCH
BLK |13 220V AC CIRCUIT CONDUCTOR
P203 40— TO UNGROUNDED BRANCH
ORN —{ ? CIRCUIT CONDUCTOR
P
YEL -+-fo)
GRN - %t k202 . __-7/,;*_ NEUTRAL BRANCH CIRCUIT
BLU-112 1 CONDUCTOR
RED/WHT —{—fo B
P20I 20 BLANK
BLK 110 120V AC
J 30—f—- BIANK
T UNGROUNDED BRANCH
40— CIRCUIT CONDUCTOR
Y

Figure 7-52




LS-L

[ SUGGESTED SOURCE(S) |
__VENDOR T R/N
LEAR/SIEGLER g

*| 129398411 .
CODE IDENT 984381

ALTERED PER VIEW A-A

VIEW A-A

Figure 7-53. Logic Power Supply Layout

875 DIA



VIII RENEWAL PARTS INFORMATION



MONITOR PARTS LIST

Symbol Description Mfg. Par?fgémber

Capacitor, Fixed: uF Unless

Otherwise Stated
cl 33G€; 60V, Electrolytic BBRC 1-012-2156
Ccl01 0.01; 1000V, Ceramic Arc Gap CRL Type DG-63
Ccl02 0.01; 1000V, Ceramic Arc Gap CRL Type DG-63
Ccl1l03 0.01; 1000V, Ceramic Arc Gap CRL Type DG-63
Cl04 0.001; 4 10% , 1000V, Ceramic

Disc ERIE Type 801
Cl1l05 0.47 4 10%, 100V, Mylar PAK MF830
Cl06 0.47 &+ 10%; 100V, Mylar PAK MF830
Cl07 500; 6V, Electrolytic BBRC 12012-2158
cl108 100; 6V, Electrolytic BBRC 1-012-2160
C109 0.022 & 10%, 400v, Mylar SPRA Type 225P
Cl10 .1 & 10%; 200V, Mylar PAK MF580
clll 0.02 % 20%; 1000V, Ceramic Disc ERIE  Type 841
cl1l2 50; 50V, Electrolytic BBRC 1-012-2157
c113 10 4 10%, 63V, Mylar BBRC 1-012-1130
Cl1l4 200; 25V, Electrolytic BBRC 1-012-2159
Cl15 50; 25V, Electrolytic BBRC 1-012-2165
clle 20; 150V, Electrolytic BBRC 1-012-1260
Cl17 6uLf, 25V, Electrolytic SPRA TE1203
c118 820 pf g 5%; 500V, Dipped .

Mica ARCO Type DM



MONITOR PARTS LIST (Continued)

Symbol Description Mfg. Parﬁfgémber
Cl19 25; 50V, Electrolytic BBRC 1-012-2193
Cl20 .01 = 20%; 1000 Ceramic Disc ERIE Type 811
c201 50; 50V, Electrolytic BBRC 1-012-2157
c202 0.01 - 20%; 1000V, Ceramic
: Disc ERIE Type 841

C203 50;50V, Electrolytic BBRC 1-012-2157
CR1 vS1l48, Bridge Rectifier VARO vsl48
CR2g H510, High Voltage Rectifier VARO H510
CR101 1N3605 ' SYL 1N3605
CR102 1N3605 SYL 1N3605
CR103 1N4785 RCA 1N4785
CR104 1N3279 DI 1N3279
CR105 1N3279 DT 1N3279
CR106 1N3279 DI 1N3279
CR107 1N3279 DI 1N3279
CR108 1N3605 SYL 1N3605
Fl Fuse, 0.6A-250V, 1/4 x 1-1/4,

Slo-Blo LF Type AGC

or Fuse, 0.6A-250V, 9/32x 1-1/4,

Slo-Blo (TV-Bl2) BUSS Type MDM
F101 Fuse, 2A-125V, Picofuse LF 276002
Ll Vertical Choke - BBRC 6-003-0321
L1011 Coil, width BBRC 1-016-0303



MONITOR PARTS LIST (Continued)

Symbol Description Mfg PartM§3$ber
TRANSISTOR
Ql 2N3055 RCA 2N3055
Q101 2N5830 MOT 2N5830
Q102 D13T1 GE D13T1
Resistor, Film: 1/2W { 5%
Unless otherwise stated.
R133 4.;7K; 1/4w
R134 Not Used
R135 22K
R136 22K
R137 33K; 1W Composition
R201 1K
R202 1K
R203 10K
R204 0.68 4 10%; 2W, Wirewound IRC Type BHW
R205 1.5K
R206 470
R207 470
R208 Var; 500 £ 20%; 1/5W,
Composition CTS Type 201
R209 470



MONITOR PARTS LIST (Continued)

Mfg.
Symbol Description Mfg. Part Number
TRANSFORMER
T1 Power BBRC 1-017-5390
T2 High Voltage (TV-12C, Tv-al2,
and TV-E1l2) BBRC 6-003-0320
or’ High Voltage (TV-Bl2, TV-TCl2,
and TV-Cl2) BBRC 6-003-0325
or High Voltage (TV~T12) BBRC 6-003-0326
or High vVoltage (TV-D12) BBRC 6~-003-0326
T101 Horizontal Driver BBRC 1-017-5338
VR101 1N758 T1 1N758
VR102 VR56 ST VR56
MISCELLANEOUS
Socker, CRT (TV 12) BBRC 1-022-0427
Fuseholder, Extractor Post,
Fuse Size: 1/4 x 1-1/4 LF 342012
Fuseholder, Extractbr Post,
Fuse Size: 9/32 x 1-1/4
(TV-B12 Only) BUSS Type HC M
Low Voltage Circuit Board
Assembly BBRC 6-003-0459
Main Chassis Circuit Board
Assembly BBRC 6-003-0500
Main Chassis Circuit Board
Assembly (TV-T12) BBRC 6-002-0476
Main Chassis Circuit Board
Assembly (TV-TC1l2) BBRC 6-002-0502



MONITOR PARTS LIST (Continued)

Mfg.

Symbol Description Mfg Part Number

Main Chassis Circuit Board

Assembly (TV-Cl2) BBRC 6-002-0504

Main Chassis Circuit Board

Assembly (TV12), Tektronica) BBRC 6-002-0506

Cable Assembly; 8 inch BBRC 6-004-0630

Cable Assembly; 5 inch BBRC 6-004-0631

Power Supply Modumle

(Tv-12, 120VAC) BBRC 6-003-0371

Power Supply Module

(TVv-12, 220VAC) BBRC 6-003-0372

Power Supply Module

(TVv-B12, 120VAC) BBRC 6-003-0368

Power Supply Module

(TV-B12, 220Vac) BBRC 6-002-0370

Deflection Coil Assembly BBRC 6-004-0314

Deflection Coil Assembly

(TV-B12) BBRC 6-004-0321
vl CRT, 12Inch, P4 Phosphor BBRC 1-014-0737

or CRT, 12 Inch, P39 Phosphor BBRC 1-014-0738
Power Cable Assembly, 120VAC BBRC 6-003-0645
Power Cable Assembly, 220VAC BBRC 6-003-0652



T-5105 DISPLAY ASSEMBLY PARTS LIST

Description

MMDC Assembly
w/o Keyboard

Monitor

Power Supply

Printed Circuit Board

Assembly

Display Enclosure
Wiring

Top Chassis

Base Chassis

Rear Chassis

Fan Duct

Blower Bracket
Identification Plate
Blower

Circuit Breaker
Rocker Switch
Pop Rivet

Pop Rivet

Pop Rivet

Nylon Spacer

Nylon Nut

Mfg. Part No./
MIL Type Des.

129350-1

129302

129398-11

129360-1
129352-3

129359

3-15-2450
81504.5
TA101-TWB
AD56ABS
AD52ABS
AD64ABS
Sp-73

N-632-X

Mfg. Code

LST

LST

LST

LSI
LST

LSsI

" HOWARD

LITTLEFUSE

CARLING

USM

UsSM

USM

WECKESSER

WECKESSER

Qty



T-5105 LOGIC BOARD PARTS LISTS

Mfg. Part No./

MIL Type Des. Mfg. Code Qty.
Printed Circuit Board
Assembly 129360-01 LST 1
Printed Wiring Board 129360 LST 1
Connector Bracket 128534-03 LST 4
Voltage Reg Bracket 129389-04 LSI 1
Crystal 800-A4608.0 KHz Standard 1
Crystal 800-A12492.5 KHz Standard 1
Quad 2 NAND SN7400N T1 9
Al4, B8, D19, Fll, Fle6,
Fly, H11, L5, Kl1
QUAD 2 NAND SN74HOON TI 2
B23, M5
QUAD 2 NAND (O,C) J6 SN74HOIN TI 1
QUAD 2 NOR SN7402N TI 13
c8, c10, cl1, c13, cl4,
cl%, E11, El12, El2, F1l5,
H9, H13, L7
HEX 1 NAND SN7404N TI 7
B22, D15, E8, E15,
H24, J13, J16
HEX 1 NAND SN74H04N TI 4
D24, K3, L3, M4
QUAD 2 AND SN7408N TI 8
A2, B2, B9, C2, F7,
F18, K12, K15
TRIPLE 3 NAND SN7410N TI 7

Bl6, H15, J15, J17,
K9, K14, 14



T-5105 LOGIC BOARD PARTS LISTS (Continued)

Description

TRIPLE 3 NAND
D23, E24, K7

DUAL 4 NAND
B21, F10, J24

HEX 1 NAND

Ll

QUAD 2 NAND (H.V.)

F3

TRIPLE 3 NOR
B14, D14, E9, El4,

J4, Jl11

SINGLE 8 NAND
J23, L8, L9

SINGLE 8 NAND

D23

QUAD 2 OR

El10, F9, Fl2,

K8, K24

DUAL 4 NAND BUFFER J3

ONE OF TEN DECODER
S9, S13, A22,

DUAL 2 AND/OR

F13, H12

DUAL D FLIP/FLOP
Ccl6, F4, H16, H17,
J10, K6, K13,

5 BIT COMPARATOR

El19, E21,
Jg21, J22

Kl6, L6

Mfg. Part No./
MIL Type Des.

SN74H10N
SN7420N
SN74H04N
SN7426N

SN7427N

SNZ430N
SN74K30N
SN7432N
SN74H40N
SN7442N
SN7451N

SN7474N

SN7485N

Mfg. Code

TI

TI

TI

TI

TI

TI

TI

TI

TI

TI

TI

TI

TI

Qty

10



T-5105 1,0GIC BOARD PARTS LISTS (Continued)

Description

QUAD 2 EXCLUSIVE OR
D5, D6, E5, E6, E18, J7

4 BIT BINARY COUNTER
H7

DUAL J-K FLIP/FLOP
K2

DUAL J-K FLIP/FLOP

B10, Bl1l1l, B13, D16,

D17, El6, E17, H10, H14,
J2, J12, K4, K17

DUAL J-K FLIP/FLOP
D18, K5

DUAL LINE RECEIVER
L5, 117, Mi5, M17

DUAL ONE-SHOT
Al5, H3

QUAD 1 BUFFER

3 STATE
B3, B5, B6, B18, B1l9, B25
B26, C3, C5, C6, C1l8, C19
c21, c22, c25, c26, D21,
D22, D25, D26, H25, H26

DATA SELECTOR/
MULTIPLEXER
A20, A25, cl7, D8, E7, H2

4 to 16 DECODER
D10, Dl

MFG. Part No.

MIL Type Des.

SN7486N

SN7439N

SN74S113N

SN74H103N

SN74H106N

SN75107AN

SN74123N

SN74125N

’

SN74151N

SN74154N

Mfg. Code

TI

TI

TI

TI

TI

TI

TI

TI

TI

TI

14

22



T-5105 LOGIC BOARD PARTS LIST (Continued)

Description

QUAD 2 to 1 LINE
MULTIPLEXER

D7, E20, F19, F22, H23

J20, K20, K21, K22

4 BIT BINARY COUNTER
Fl, F24, F25, F26, Hl,
H18, J1, J18, J19, K1,
K10, K18, L2

8 BIT SHIFT REGISTER
Jl4

8 BIT SHIFT REGISTER
M7

QUAD D FLIP/FLOP
3-STATE
L13, M13

QUAD D FLIP/FLOP

A24, D20, E22, E23, E25,
E26, F5, F6, F21, H5, H6,
K19, K23, L10, L12, MI1O0,
Mi2

4 BIT BINARY COUNTER
B20, C20, F20, H21, H22

QUAD LINE DRIVER
A9, All

QUAD LINE RECEIVER
Al0, Al2A, Al3

FIFO BUFFER
Cl

ASYNCH RECEIVER/
TRANSMITTER
D1

Mfg. Part No.
MIL Type Des.

SN74157N

SN74161N

SN74164N

SN74166N

SN74173N

SN7417SN

SN74193N

MC1488L

MC1489L

FR1502E

TR1602B

Mfg. Code

TI

TI

TI

TI

TI

TI

TI

MOTORGLA

MOTOROLA

W DIGITAL

W. DIGITAL

Oty

13

17



1-5105 L,OGIC BOARD PARTS LISTS (Continued)

Description

QUAD 80 BIT SHIFT
REGISTER

Lii, M1l

RANDOM ACCESS

MEMORY
L19, L20,
L24, 125,
M21, M22,
M25, M26

CHARACTER
M8

ROM
J25

POS. VOLT
NEG. VOLT

NEG. VOLT

L21, L22, L23
L26, M19, M20,
M23, M24,

GENERATOR

REG (+12)
REG (-5)

REG (-12)

PRINTED CIRCUIT BOARD

BRIDGE

DIODE

SOCKET STRIP

CAPACITOR
24PF
100PF
<1WF
JluF, 50V

Mfg. Part No./
MIL Type Des.

2532B

MK-4008-9P

129308-02

129309-01

MC7812P
MC7905CP
MC7912CP
129390-21
MDA 970-1
IN914

SB-25

DM-15-240
DM-15-101
128518-104

129329-104

Mfg. Code

SIGNETICS

MOSTEK

LST

LsT

MOTOROLA
MOTOROLA
MOTOROLA
LST

MOTOROLA

ROBINSON-
NUGENT

ELMENCO
ELMENCO
LST

LSI

Qty.

16

14



T-5105 LOGIC BOARD PARTS LISTS (Continued)

Description

J1uF
2.2uF

Su.F
50uF
150uF, 3V
1000uF, 35V
RESISTOR

150
150 , 1/2 WATT
200
270
300

1K

1.2K

4.7K
10K
18K
39K
51K

POTENTIOMETER

100K
500K

SWITCH

4PpP3T
1pP10T, BCD

SOCKET

CONNECTOR HOUSING
Jl, J6

SHORT, P.C.
LONG, P.C.

JACK
24 PTN

Mfg. Part No./
MIL Type Des.

128349-104
128518-225

128349-805
128349-506
TE-1061

139329-108

128533-151
EB1515
128533-201
=271
-301
-102
-122
-472
128533-103
-183
-393
-513

Y0383
Y0384

MSS-4350R
1AZ 16002G

17-304-01

17-1208
17-1209

17-893
CA24s-10SD

8-13

Mfg. Code Qty.
LST 16
LST 1
LST 9
LST 1l
SPRAGUE 1
LST 2
LST 1
A-B 1
LST 1l
LT 1
LST 1
LST 15
LST 8
LS 13
LST 1
LST 9
LST 1
LST 1
CTS 1
CTS 1
ALCO 1
EECO 1
AMPHENOL 2
AMPHENOL 14
AMPHENOL 25
AMPHENOL 2
CKT. ASSY 3



T-5105 LOGIC BOARD PARTS LIST (Continued)

Dascription
40 PIN
CONNECTOR
WAFERCON, 9PIN, J4
WNAFERCON, 6 PIN, J5
WAFERCON; 3 PIN, J7

NUT

HEX, STL,.PLATED
Press

INSULATOR

Mfg. Part No./
MIL Type Des.

CA40S-10SD

09-18-5094
09-18-5061
09-18-5031

4-40
S0632-2

43-77-2

Mfg. Code

CKT. ASSY

MOLEX
MOLEX
MOLEX

PEM

THERM

Qty.

=

w



T-5105 P.C. BOARD ASSEMBLY PARTS LIST

Qty.

Description

Part No.

FIND NO. 1-13 Typical for All Assys.

P.C. BOARD

I.C.

CAPACITOR ®1puF

CAPACITOR 8uF

HEADER

P-ROM 1R

P-ROM 1L

2R

2L

3R

3L

4R

4L

5R

5L

6R

6L

7R

7L

8R

-03
128348-42
128349--104
128349-805
WB-25-P
129315-010
129315-011

-012

-613

-018
-017

-018



T-5105 P.C. BOARD ASSEMBLY PARTS LIST

(Continued)

Qty. Description Part No.

1 P-ROM 8L 129315-025
1 1R -040
1 1L -042
1 2R -042
1 2L -043
1 3R -044
1 3L -045
1 4R -046
1 41, -047
1 5R -048
1 5L -049
1 6R -050
1 6L -051
1 7R =052
1 7L -053
1 8R -054
1 er. -055
1 1R ~060
1 1L -061
1 2R -062
1 2L -063



T-5105

Qty.

P.C. BOARD ASSEMBLY PARTS LIST

Description

P-ROM-3R

3L

4R

4L

(Continued)
Part No.
129315-064

-065
-066

-067
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