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IMPORTANT INFORMATION
EQUIPMENT LOST OR DAMAGED IN TRANSIT

When delivering the equipment to you, the truck driver or carrier's agent will present a receipt
for your signature. Do not sign it until you have (a) inspected the containers for visible
signs of damage and (b) counted the containers and compared with the amount shown on the ship-
ping papers. If a shortage or evidence of damage is noted, insist that notation to that effect
be made on the shipping papers before you sign them.

Further, after receiving the equipment, unpack it and inspect thoroughly for concealed damage.
[T concealed damage is discovered, immediately notify the carrier, confirming the notification
in writing, and secure an inspection report. This item should be unpacked and inspected for
damage WITHIN L5 DAYS after receipt. Claims for loss or damage will not be honored without
proper notification of inspection by the carrier.

TECHNICAL ASSISTANCE AND REPAIR SERVICE

lechnical assistance is available from Broadcast Electronics by letter or prepaid telephone

or telegram. Equipment requiring repair or overhaul should be sent by common carrier, prepaid,
insured and well protected. Do not mail equipment. We can assume no liability for inbound
damage, and necessary repairs become the obligation of the shipper. Prior arrangement is
necessary. Contact Customer Service Department for a Return Authorization.

FOR TECHNICAL ASSISTANCE
Phone (217) 224-9600 Customer Service

WARRANTY ADJUSTMENT

Broadcast Electronics, Inc. warranty is included in the Terms and Conditions of Sale. In the
event of a warranty claim, replacement or repair parts will be supplied F.0.B. factory. At

the discretion of Broadcast Electronics, the customer may be required to return the defective
part or equipment to Broadcast Electronics, Inc. F.0.B. Quincy, I11inois. Warranty replacements
of defective merchandise will be billed to your account. This billing will be cleared by a ‘
credit issued upon return of the defective item.

RETURN, REPAIR AND EXCHANGES

Do not return any merchandise without our written approval and Return Authorization. We will
provide special shipping instructions and a code number that will assure proper handling and
prompt issuance of credit. Please furnish complete details as to circumstances and reasons
when requesting return of merchandise. All returned merchandise must be sent freight prepaid
and properly insured by the customer.

REPLACEMENT PARTS

Replacement and Warranty Parts may be ordered from the address below. Be sure to include
equipment model and serial number and part description and part number.

Broadcast Electronics, Inc.
4100 N. 24th St., P.0. Box 3606
Quincy, [11inois 62305

Tel: (217) 224-9600

Telex: 25-0142

Cable: BROADCAST

PROPRIETARY NOTICE

This document contains proprietary data of Broadcast Electronics, Inc. No disclosure, repro-
duction, or use of any part thereof may be made except by prior written permission.

MODIFICATIONS
Broadcast Electronics, Inc. reserves the right to modify the design and specifications of the

equipment in this manual without notice. Any modifications shall not adversely affect per-
formance of the equipment so modified.
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PART NUMBER DESCRIPTION

909-0091-001 QPTIONAL MICROPROCESSOR VIDEQ DIAGNCSTIC SYSTEM,
FACTORY INSTALLATION, FM-30A TRANSMITTER.

909-0091-002 OPTIONAL MICROPROCESSOR VIDEQO DIAGNOSTIC SYSTEM,
FACTORY INSTALLATION, FM-3.5A TRANSMITTER,
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PART NUMBER
909-0091-003

909-0091-004
909-0091-005

909-0091-006

DESCRIPTION

OPTIONAL MICROPROCESSOR VIDEO DIAGNOSTIC SYSTEM,
FACTORY INSTALLATION, FM-5A TRANSMITTER.

OPTIONAL MICROPROCESSOR VIDEO DIAGNOSTIC SYSTEM,
FACTORY INSTALLATION, FM-1.5A TRANSMITTER.

OPTIONAL_MICROPROCESSOR VIDEO DIAGNOSTIC SYSTEM,
FACTORY INSTALLATION, FM-10A TRANSMITTER.

OPTIONAL MICROPROCESSOR VIDEQ DIAGNOS™IC SYSTEM,
FACTORY INSTALLATION, FM-35A TRANSMITTER.

FIELD INSTALLATION KITS

PART NUMBER
979-0091-020

979-0091-030

979-0091-040

979-0091-050

979-0091-060

979-0091-070

DESCRIPTION

OPTIONAL MICROPROCESSCOR VIDEQ DIAGNOSTIC SYSTEM,
FIELD INSTALLATION KIT, FM-1.5A TRANSMITTER.

OPTIONAL MICROPROCESSOR VIDEO DIAGNOSTIC SYSTEM.
FIELD INSTALLATION KIT, FM-3.5A TRANSMITTER.

OPTIONAL MICROPROCESSOR VIDEC DIAGNOSTIC SYSTEM.
FIELD INSTALLATION KIT, FM-5A TRANSMITTER.

OPTIONAL MICROPROCESSOR VIDEO DIAGNOSTIC SYSTEM,
FIELD INSTALLATION KIT, FM-30A TRANSMITTER,

OPTIONAL MICROPROCESSOR VIDEO DIAGNOS IC SYSTEM.
FIELD INSTALLATION KIT, FM-10A TRANSM TTER.

OPTIONAL MICROPROCESSOR VIDEO DIAGNOSTIC SYSTEM,
FIELD INSTALLATION KIT, FM-35A TRANSMITTER.
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SECTION I
GENERAL INFORMATION

i-1. INTRODUCTION.

1-2. Information presented by this section provides a general de-
scription of the Broadcast Electronics Microprocessor Video Biagnostic
System and lists equipment specifications.

1-3. EQUIPMENT DESCRIPTION.

i-4. The Microprocessor Video Diagnostic System (MVDS) is a micro-
processor based video display system which continuously monitors and
displays all major transmitter parameters. The system contains five
plug-in circuit boards, a power supply, a filter circuit board, a video
monitor, and a system keyboard. A1l components are Tocated within the
controller cabinet and operate independently of the standard transmitter
digital controller.

i-5. Transmitter parameter Timits are selected by the operator and
entered into the MVYDS through the system keyboard. Transmitter Timits
and parameter status information are presented on three video display
screens: the customer configuration screen, the normal display screen,
and the bar-graph screen.

1-6. The customer configuration screen displays transmitter
parameter limit information. Access to the screen is protected by an
eight-digit password. Values are entered by the operator which estab-
1ish the operating parameters for the transmitter. The values are
stored in non-volatile memory for protection during a power failure.

1-7. The normal display screen displays the status of the trans-
mitter parameters. Overloads and out-of-1imit parameters are displayed
in reverse video with a diagnosis of the transmitter condition. With
this information, the operator is directed to a specific problem for
troubleshooting.

1-8, The bar-graph screen displays selected transmitter parameters
in a bar-graph and digital format. Out-of-1imit parameters are dis-
played in reverse video for immediate recognition. The display can be
used to tune the transmitter for overall efficiency or to check the
transmitter operating parameters quickly.

1-9. A printed copy of the information presented on the normal
display screen may be obtained through the MVDS logging system. Trans-
mitter 1ogs may be requested at the keyboard by the operator or pro-
vided automatically by the MVDS. A parallel and a serial port are pro-
vided for log printers. Logs may be transmitted through a modem or con-
nected to an SCA generator for remote reception.

1-1



1-10, The microprocessor within the MVDS provides the transmitter
with an additional independent and redundant controller. When the
transmitter is operated with the microprocessor, most transmitter con-
trol operations as well as the diagnostic and display functions are per-
formed by the MVDS, If the microprocessor is disabled, control will be
automatically returned to the transmitter digital controller.

1-11. EQUIPMENT SPECIFICATIONS.

1-12. Refer to Table 1-1 for the system characteristics or Table
1-2 for physical characteristics of the Microprocessor Video Diagnostics
System.

TABLE 1-1. SYSTEM CHARACTERISTICS
(Sheet 1 of 2)

PARAMETER DESCRIPTION

POWER SUPPLY Power One model HCCAA-60W-A,
Completely independent of trans-
mitter controller,

NON-VOLATILE MEMORY 2048 bytes. Storage of customer
configuration screen data.
BATTERY SUPPORTED RANDOM 50 bytes. Storage of Clock and
ACCESS MEMORY Overload data.
FILTERING EMI filtering for all required com-

munication signals to/from the log-
ging devices.

COMMUNICATION PORTS One parallel port.

Three serial ports with selectable
baud rates.

EXTERNAL VIDEO CONNECTION One external video connection lo-

AND DISPLAY cated on the rear panel of the con-
troller cabinet, The Monitor can
be extended a maximum of 1000 feet
using RG59U cable terminated into
75 Ohms.
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TABLE 1-1. SYSTEM CHARACTERISTICS
(Sheet 2 of 2)

PARAMETER DESCRIPTION

MVDS DISPLAY ACCURACY:

PLATE VOLTAGE Within 0.5% of full scale.
PLATE CURRENT Within 1.4% of full scale.
FORWARD POWER Within 1.0% of full scaie of

calibrated power meter.

TABLE 1-2. PHYSICAL CHARACTERISTICS

PARAMETER DESCRIPTION

AMBIENT TEMPERATURE RANGE +14F to 122F (-10C to +50C).
MAXIMUM ALTITUDE:

50 Hz Models f to 7500 feet above sea level
(@ to 2286 meters).
60 Hz Models @ to 10,000 feet above sea level
. (P to 3048 meters).
MAXIMUM HUMIDITY 95%, Non-Condensing.
DIMENSIONS:
WIDTH 19 Inches {48.26 cm).
HEIGHT 12.2 Inches (30.99 cm).
DEPTH 18.6 Inches (47.24 cm).
WEIGHT:
MyDS OPTION 33 Pounds (14.9 kg).
MVDS OPTION WITH 54 Pounds (24.3 kg).
CONTROLLER
COOLING AIR REQUIREMENTS 30 Cubic Eeet per minute

(0.85 m”/min).

1-3/1-4




SECTION I1
INSTALLATION

2-1, INTRODUCTION,

2-2. This section contains information required for the installa-
tion of the Broadcast Llectronics Microprocessor Video Diagnostics
System (MVYDS).

2-3. UNPACKING.

2-4, The equipment becomes the property of the customer when the
equipment is delivered to the carrier. Carefully unpack the monitor,
keyboard, and the MVDS circuit boards. Perform a visual inspection to
determine that no apparent damage has been incurred during shipment.

A1l shipping materials should be retained until it is determined that
the unit has not been damaged. Claims for damaged equipment must be
promptly filed with the carrier or the carrier may not accept the claim.

2-5, The contents of the shipment should be as indicated on the
packing 1ist. If the contents are incomplete, or if the unit is damaged
electrically or mechanically, notify both the carrier and Broadcast
Electronics, Inc.

2-6. INSTALLATION.

NOTE IN THE FOLLOWING PROCEDURE, THE MVDS CLOCK
BATTERY SWITCH ON THE INPUT/OUTPUT CIRCUIT

NOTE BOARD MUST BE OPERATED TO ON.

2-7. MVDS SWITCH AND JUMPER PROGRAMMING CHECK.

2-8. Each MVDS is programmed, operated, and tested at the factory

prior to shipping. The following programming check assures the system
circuit board jumpers have not become dislodged or the switches changed
during shipment.

2-9, Refer to Figures 2-1 through 2-6 and ensure the system
jumpers and switches are correctly positioned.

2-10. Refer to PART I, SECTION II of the applicable transmitter

manual and ensure the controlier circuit board jumpers are correctly
positioned.

2-1



a VDM ADDRESS SELECT JUMPER (32)°
INSTALL IN POSITION 1-2.

COPYRIGHT © 1985 BROADCAST ELECTRONICS, INC.

597-0036-3
FIGURE 2-1. VIDEO DISPLAY MODULE JUMPER PROGRAMMING

ADDRESS INITIALIZATION SWITCH
(S1): SWITCH 4 2 34 5478
01 000000
G= OFF
1= ON

S\ s

ON 0
* O DoDoopoo

{ 2345478

COPYRIGHT © 1085 BROADCAST ELECTRONICS, HC.

597-0036-4
FIGURE 2-2. CPU CIRCUIT BOARD SWITCH PROGRAMMING

2-2



ROM
ROMC_TORAM ROM[“TZ RAM- ROM T RAM ROMC"TIRAM ROM [Tz} RAM
ram K14 X13 X12 X11 X10 X9
ROM - o
ROMC_TARAM ROM{_TZ RAM "ROMCISRAM ROMC_T:IRAM ROMCTIEl RAM ROMC—Ts) RAM
REM  X21 X20 X19 X18 X17 X16 X15
ROM
' ROMCTEIRAM ROM{_T RAM ROMC =) RAM ROML_ISIRAM ROMC_T:IRAM ROM[Ts RAM
pAM  X28 X27 X26 X25 X24 X23 X22
ROMT I RAM  ROMIIE] RAM MEMORY SELECTION JUMPERS: 112
OPERATE X9 THROUGH X31 TO B
- X30 X289 ROM AND X32 TO RAM %
. o
ROMETRAM ROMITelRAM / o
vz 3l MEWORY DISABLE SWITCH (s2):f ° oo
SWITCH 12345678 oN
0=0FF 00010000
1= ON

FIGURE 2-3. 64K MEMORY CIRCUIT BOARD JUMPER PROGRAMMING

COPYRIGHT © 1985 BROADGAST ELECTRONIGS, ING.

A.
B.

GRID VOLTAGE POLARITY JUMPER (J6):
INSTALL IN POSITION 1-2 FOR THE FM-
INSTALL IN POSITION 2+3 FOR THE FM-

FM-30A, AND FM-35A TRANSMITTERS.

1.5A TRANSMITTER.
3.5A,FM-5A ,FM-10A,

T

597-0036-5

J
s
z::ﬂﬁ

JUMPER PROGRAMMING.

A/D CONVERTER OFFSET ADJUST
(J2,J3, AND J4): REFER TO
THE FACTORY TEST SHEETS FOR

123

GRID CURRENT POLARITY JUMPERS (J8,J9):

1 | A. INSTALL J8 IN POSITION 2-3 AND J$
Jg{gylk IN POSITION 1-2 FOR THE FM-1,5A

%

A.
B.

AND FM-10A TRANSMITTERS.

17 123 TRANSMITTER.
ﬁjEF 123 |B. INSTALL J8 IN POSITION 1-2 AND J9
JB[EKTV IN POSITION 2-3 FOR THE FM-3.5A,
Fi-6A, Fif-~10A,FM-30A, AND FM-35A
TRANSMITTERS.
PLATE CURRENT GAIN JUMPER (J7):
INSTALL IN POSITION 1-2 FOR THE FM- 1. 5A ,FM-30A,
AND FM-35A TRANSMITTERS.
INSTALL IN POSITION 2-3 FOR THE FM-3.5A,FM-5A,

FM-30A FM- 2501

5] {3
ol O
o) —i
af €
ol
hd R
ol
ol
o)

. 5A

M-1
FH-3.54 —
[}

w

Fif-55—
FM-10A—

[
I

|

FIGURE 2-4. ANALOG/DIGITAL CIRCUIT BOARD JUMPER PROGRAMMING
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{
DC RESTORATION IMPEDANLE V\DEO
OFF O HIGH TS5
i@ﬂm @%Q @ ﬁ
DISPLAY
DATA PICTURE V-LIN HEIGHT

Q@@ Q

@ @

COPYRIGHT © 1985 BROADGAST ELECTRONICS, ING.

597-0036-30
FIGURE 2-6. MVDS VIDEO MONITOR SWITCH PROGRAMMING
2-11. VIDEQ MONITOR AND CIRCUIT BOARD INSTALLATION.

WARNING ENSURE ALL TRANSMITTER PRIMARY POWER IS DIS~-
CONNECTED BEFORE PROCEEDING.

2-12. Ensure all transmitter primary power is disconnected before
proceeding.

2-13. Refer to Figure 2-7 and install the MVDS video monitor as
follows:

A. Open the transmitter controller cabinet doors and
connect the video monitor ac 1ine cord to the re-
ceptacle which is located at the top of the micro-
processor power supply assembly.

B. Connect wire W10 to the monitor VIDEO IN jack.
C. Connect wire W6 to the monitor VIDEQ OUT jack.

D. Slide the video monitor into the chassis opening and
secure the two turnlock fasteners.

2-14. Refer to Figure 2-7 and install the MVDS circuit boards and
connect the cables.

2-5



61206560

o0 "SOMOLLITTI LEVIOVOUS SBEL @ 1NDISASED

BE00-kbik N/

HILHIANOT THLDIA-0OL-D0TYNY

WZOO-bib N/
CGHYORE LIODNIT LNJLNQ/LAdNI T

LIOO-kib N2 :4
HETIOEINOD
WILLWNSNYRL

L3NTEY3 437104 LNOD

HWEOMO ANY M
ESCO-Lib N4

“L-2 JEN9I4

RECO-bik N/a
Quved LN
MM\ AN

\ SHINZ LSV
VDO ~ bl W/ MO0 - N
! A §
RN , meom m.%wwruzﬁu CUWOR MEONILYE
_ N | VOB LMD AMOMEN \ ~
: B
| / | 2 21
i
ne I T
" I A & © © D -

_@_ ® [@] 1 l® @ .

| |
Hhy
LaT1 0L SQuvos
LIODHD TV =0
BGIS LMBNOAWOD
§_Nonava §
- == )
17 L
m WO & 330 L) \
/ | /

BM IRV -

N m.,mquw Ol IMavD .\

—

ﬁ “olms
¥3/Mod SOAKW

¢M 310¥1d4303y

43mMod v d3M0d J¥ YOLINOMW
1n0 03daIA M

NI 03QIA 0TM
ERNL AR ENER] 3749Y3

"H0LINOW JHL 20 dv3Y FHL OL HOWLILY S379%D BNIMOTI04 JHL

2-6



2-15, COMMUNICATION EQUIPMENT CONNECTIONS.

2-16. KEYBOARD. The MVDS is provided with a system keyboard. Re-
fer to Figure 2-9 and connect the keyboard cable to serial port J6
located on the rear-panel of the controller cabinet.

2-17. LOGGING DEVICES. A logging system is incorporated into the
MVYDS which allows the operator to obtain a printed copy of the trans-
mitter parameters presented on the normal display screen. Different
types of customer furnished logging devices may be connected to the
MVDS. The following information and Figure 2-8 illustrate typical log-
ging device applications. Cable information is provided in Section VII.
The cables may be manufactured locally or purchased from Broadcast
Electronics, Inc,

2-18. Ltocal Serial Or Parallel Printer. Transmitter logs may be

printed at the transmitter site through the use of an inexpensive home
computer type parallel printer or a serial printer. Cable information
is presented in drawing 949-0110 for the parailel printer and drawing

949-0113 for the serial printer.

2-19. Transmitting Log Information Through A Modem. Log informa-
tion may be transmitted through a modem for remote reception by a serial
printer or a personal computer. Twe modems are required for logging
operations: a transmitter site modem and a receiver site modem. Drawing
949-0114 provides cable information for the transmitter site modem,

2-20. In order for the modems to transmit and receive log informa-
tion, the transmitter site modem and the studic modem must be operated
with the following general characteristics.

TRANSMITTER SITE MODEM STUDIO MODEM
1. Monitors and recognizes 1. The same baud rate as the
carrier detect. transmitter site modem.

2. Auto-answer {Not required
for dedicated line service).

3. No interpretation of data
as commands.

2-21. Transmitting Log Information Through An SCA Generator. Log
information may be transmitted through an SCA generator for remote re-
ception. An SCA generator may be used alone or connected in parallel
with a modem to provide an alternate logging method if the transmitter
cycles off-the-air. Drawing 949-0111 provides cable information for the
SCA generator and drawing 949-0112 provides information for the SCA
generator combined with a modem.

2-7
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2-22. Logging Bevice Connections To The MVDS. Connections for the
logging devices are provided on the rear panel of the controiler cab-
inet. The following 1ist describes each connector.

CONNECTOR TYPE OF PORT SPECIFIC USE
J7 CENTRONICS Parallel Log Printer
Jb  DCE2 Serial Log Printer, Modem,

SCA Generator, or
SCA Generator with a
Modem

2-23. Baud Rate Selection. Baud rate selection for devices con-
nected to DCEZ is provided on the input/output circuit board. It is
recommended that SCA Togging be performed at 1200 baud, and modem log-
ging be performed at 300 or 1200 baud, depending on the type of modem
used. Refer to Figure 2-b and ensure switch S3 is operated to the
correct baud rate for the device.

2-24, CABLE ROUTING. Cables for the keyboard and the logging de-
vices should be routed through the knock-out provided on the base plate
of the transmitter. Inside the transmitter cabinet, route the cables as
close to the cabinet frame as possible to avoid mechanicai damage and
connect the cable to the appropriate connector.

2-25. EXTERNAL VIDEQO QUTPUT. The MVDS is provided with an external
yvideo output connector which is located on the rear-panel of the con-
trolier cabinet. Refer to Figure 2-9 and connect the device to the
VIDEO OUT connector if exterral video is desired.

2-26. AC POWER CONNECTICN,

WARNING ENSURE ALL PRIMARY POWER IS DISCONNECTED
BEFORE PROCEEDING.

2-27. A transmitter controller which is equipped with an MVDS sys-
tem is programmed for the proper power supply voltage when shipped from
the factory. Refer to Figure 2-9 and remove the fuse from the
rear-panel fuse-holder. Ensure the fuse is a slow-blow type rated at ZA
for 220V operation.



VIDED CUT AC LINE VOLTAGE SELECTOR

COPYRIGHT © 1987 BROADCAST ELECTRONICS, ING,

597-0036-2
FIGURE 2-9. REAR-PANEL OF CONTROLLER CABINET
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SECTION III
OPERATION

3-1. INTRODUCTION.

3-2. This section provides initial entry and standard operating
procedures for the Broadcast Electronics Microprocessor Video Diagnos-
tics System.

3-3. INITIAL OPERATION.
3-4, KEYBOARD.
3-5. Initial operation begins with the operation of the keyboard

which provides communication between the operator and the MVDS. Refer
to Figure 3-1 and Table 3-1 and learn the basic keyboard commands and
special key functions.

3-6. TURN-ON,
CAUTION ENSURE THE TRANSMITTER 1S OFF AND ALL CIRCUIT
BREAKERS ARE OFF BEFORE PROCEEDING.
NOTE ENSURE THE TRANSMITTER IS COMPLETELY INSTALLED
AND OPERATING PROPERLY BEFORE PROCEEDING.
3-7. If the transmitter is on-the-air, operate the transmitter to
OFF and operate all circuit breakers to OFF.
3-8. Operate the following circuit breakers to ON:
FM-1.5A AC POWER DRIVER
FM-3,5A/5A AC POWER BLOWER
FM-10A PRIMARY DRIVER
FM-30A PRIMARY DRIVER
FM-35A PRIMARY DRIVER
3-9. Operate the MVDS power switch {Tocated above the monitor) to
ON.
3-10. NORMAL DISPLAY SCREEN {Screen 1). With power applied, the

normal display screen {screen 1) will appear on the monitor. Refer to
Figure 3-2 and Table 3-2 for a description of the dispiay.

3-11, Clock Set Procedure. To program the 24-hour clock, proceed
as follows:
3-12. Before programming the 24-hour clock, depress the transmitter

OVERLOAD reset switch to remove the POWER FAILURE warning.

3-1
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TABLE 3-1. KEYBOARD COMMANDS

INDEX NUMBER

DESCRIPTION

10
11

12

13
14
15

16
i7

18

Advances the day-of-the-week in the CLOCK SET mode.

Advances the month in the CLOCK SET mode and
accesses the bar-graph screen (screen 2).

Advances the day in the CLOCK SET mode and accesses
the customer configuration screen (screen 3).

Advances the year in the CLOCK SET mode.
Advances the hours in the CLOCK SET mode.
Advances the minutes in the CLOCK SET mode.
Advances the seconds in the CLOCK SET mode.

Toggles the 24-hour clock between military time
(18:30:9p) and normal civilian time (06:30:P@PM).

Starts and stops the 24-hour clock.

Cursor backspace.

Toggles the 2, 4, 6, 8, and DEL keys of the numeric
keypad between numeric operation (LED illuminated)
and cursor operation (LED extinguished).

Enters numeric data when the NUM LOCK LED is i1lumi-
nated. When the KUM LOCK LED is extinguished, the
keys perform cursor operations (left, right, up and
down) .

Provides upper case character entry.

Cursor advance (depress the O and ).

Requests a log of the normal display screen when op-
erated during the normal or bar-graph display screen.

Cursor backspace (depress the 4 and < ).

Accesses the CLOCK SET mode (CLOCK SET is only acces-
sible from the normal display screen}.

Terminates the CLOCK SET mode and accesses the normal
display screen (screen 1).
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1\\\\
N I — ﬁ
SUN  B1/01/84  12:00:00AM
BROADCAST ELECTRONICS INCORPORATED MODEL FM-30A S/N 1234 V1,0
COMDITION: TRANSMITTER OFF DIAGNOSIS:
. " POWER AMPLIFIER (PA) EFFICIENCY= 000% | TRANSMITTER POWER OUTPUT
~] ®
BLATE SCREEN  GRID | AUTHORIZED 30.00KW=1779% 000.0KH ERP 3
VOLTAGE 00.00kY  QDOY coooy | AcTuaL 00.00KW=000% 000.0KW ERF
CURRENT 0.00A 00OMA  DOOMA
POWER OUTPUT  00.00KMW REFLECTED 00.00KW=000%
DISSIPATION 00.00KW  000W VSWR 0.0:1
[ INTERMEBGIATE POWER AMPLIFIER (IPA)
&DRIVER -1 a-2-
VOLTAGE 0.0V 00.0V  00,0Y
CURRENT 00. 04 00.0A  CO.CA
FORWARD POWER  OQOW 000K  0OOW
L REFLECTED POWER 0OOW 000W QOO
6~ DISSIPATION 000 000K  OOOW
& TOTAL POKER FWD=000W  RFL=000W T 4
L& GIXHAUST AIR TEMP=000°C
EXCITER FORWARD POWER oou
EXCITER REFLECTED POWER OO
5]
NOTES:
@ NOT APPLICABLE ON THE FM-1,5A TRANSMITTER
& NOT APPLICABLE ON THE FM-1.54, 3.5A, OR GA TRANSMITTERS
N _
COPYRIGHT © 1987 BROADCAST ELECTRONICS, ING.
597-0036~10
FIGURE 3-2. NORMAL DISPLAY SCREEN (Screen 1)
3-13. Depress the CAPS LOCK key for upper case character entry.

The CAPS LOCK indicator will illuminate,.

3-14. Operate the NUM LOCK key to extinguish the NUM-LOCK indicator.

3=15, Depress the C key (CLOCK SET will appear on the lower right-
hand corner of the screen).
3-16. Depress the DELETE key {resets the 24-hour clock}.

3-17. Depress key 1 until the correct day-of-the-week appears on
the 24-hour clock.

3-18. Depress key 2 until the correct month appears on the 24-hour
clock.

3-19. Depress key 3 until the correct day appears on the Z4-hour
clock.



TABLE 3-2. NORMAL DISPLAY SCREEN (SCREEN 1)

INDEX NUMBER DESCRIPTION

1 Displays the present condition of the transmitter
and the reason for the condition.

2 Displays the 24-hour clock which is programmed by
the operator. The 24-hour clock will automatically
change with daylight savings time and leap year.

3 Displays the status of the TRANSMITTER POWER OUTPUT
parameters: ACTUAL ERP, REFLECTED power, and VSWR,
4 Displays all overload conditions in reverse video
and the following transmitter and MVDS statuses.
Transmitter MYDS
EXHAUST AIR TEMP. LOG PRINTING
APC ON CLOCK SET
APC PRESET POWER ENABLED (Log)
REMOTE CONTROL ON MPU {microprocessor

unit) CONTROL

5 Displays the status of the EXCITER FORWARD and
REFLECTED POWER parameters.

b6 Displays the status of the IPA VOLTAGE, CURRENT,
FORWARD POWER, REFLECTED POWER, DISSIPATION, and
TOTAL POMER parameters.

7 Displays the status of the PA PLATE, SCREEN, and
GRID parameters.
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3-20. Depress key 4 until the correct year appears on the 24-hour
clock.

3-21. Depress key 5 until the correct hour appears on the 24-hour
clock.

3-22. Depress key 6 until the correct minutes appear on the 24-hour
clock.

3-23. Depress key 7 until the correct seconds appear on the 24-hour
clock.

3-24, Depress key 8 to convert the 24-hour clock into military time

{example 18:30:Pp) or depress key 8 again for normal civilian time
(example 06:30:0pAM).

3-25, Depress key 9 to manually start (or stop} the 24-hour clock.

3-26. Depress the ESCAPE key (CLOCK SET will disappear from the
display and the 24-hour clock will automatically start).

3-27. CUSTOMER CONFIGURATION SCREEN (Screen 3). The next step in
initial operation is to access the customer configuration screen which
is protected by an eight-digit password. Screen 3 allows the operator
to enter maximum and minimum limits of transmitter parameters. The op-
erator must enter limits which are within the factory-set safe operating
Tevels for each model of transmitter. If a Yimit is entered which is
above or below the safe operating level, the cursor will not advance to
the next field of entry. To access screen 3, proceed as follows:

3-28. Depress key 3 (ENTER PASSWORD: " " will appear on the
screen),
3-29. Enter 12345678 which is the factory default PASSWORD.
3-30. Screen 3 will appear on the monitor. Refer to Figure 3-3 and
Table 3-3 for a description of the display.
3-31. Procedure. To program the customer configuration screen,
proceed as follows:
3-32. Enter any desired message on the CUSTOM LINE (40 characters
maximum) .
3-33. Depress the E key.
3-34. Enter the FILAMENT WARM-UP TIME. The factory operating
limits are: '
Maximum M1 ndmum
FM-1,5A 59:59 03:00
FM-3.5A/ 59:59 #3910
bA/ 104/
30A/35A
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TABLE 3-3. CUSTOMER CONFIGURATION SCREEN (Screen 3)

INDEX NUMBER

DESCRIPTION

An operator entered message which has a maximum
Tength of 40 characters (example WBEI-FM 103.3 MHz)
and no effect on transmitter parameters.

Operator minimum and maximum Timits for transmitter
parameters (values displayed on the screen are fac-
tory default limits). The operator entered Timits
must be within the factory-set safe operating
levels or the cursor will not advance to the next
field of entry.

An operator password which is eight-characters long.
When entered into the MVYDS, the operator password
will replace the factory default password
(12345678},

Type of communication used by the log interface
(serial or parallel).

The length of time between log printouts (example
PP:10 - a log will print every 10 minutes).

The indirect efficiency factor is an efficiency
value which is calculated and entered at the factory
and displayed on the PA section of screen 1 (if the
indirect power measurement method 1is selected). The
indirect efficiency factor must be updated as re-
qguired to reflect the changes in transmitter
efficiency.

The number of overloads the transmitter will accept
before the transmitter will deenergize and must be
manually reset.

The length of time the transmitter remains off-the-
air after an overload to allow the condition that
prompted the overlioad to dissipate.
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7 BN
1 .
BROADCAST ELECTRONICS FM TRANSMITTER CUSTOMER CONFIGURATION
CUSTEM LINE " “
8~ FILAMENT WARM-UP TIME (MM:$S)  00:1G | PA POWER OUTPUT MIN. 07.50KW 5
TUBE COOL-DOWN TIME  (MM:SS)  00:30 { PA POWER OUTPUT MAX. 31.50KW I
7 OVERLOAD RECYCLE TIME = (:5§) :02 | PA REFLECTED POWLR MAX. 03. 50KH -
~ OVERLOAD COUNT LIMIT 3 | PA PLATE CURRENT MAX. 4.90A
AUTHGRIZED TPQ 30.00KW | PA PLATE VOLTAGE MIN. 5. 50KV
AUTHORIZED ERP 000.0KW |& PA SCREEN CURRENT MAX. 500MA
6|l POER MEASURENE:!T METHOD DIRECT |a& PA SCREEN VOLTAGE MAX. 950y
INDIRECT EFFICIENCY FACTOR 75% | PA GRID CURRENT MIN. CEOMA
LOG SYSTEM DISABLED | PA GRID CURRENT MAX. 250MA
5| —- 106 INTERVAL (HH:MM)  00:00 | 1IPA 1 FCRWARD POWER MIN. 1001
LOG INTERFACE PARALLEL { 1IPA I FORWARD POMER MAX. 250M
4 — BE EXCITER PRESENT |® IPA 2 FORMARD POWER MIN. 100w
PASSHORD "12345678" |® IPA 2 FORWARD POWER MAX. 250K
3 © IPA TOTAL FORWARD POWER MIN. 200W
® [PA TOTAL FORWARD POKER MAX. 500W
® DRIVER FORWARD POWER MIN, C20M
@ DRIVER FORWARD POWER MAX. 0904
EXCITER FORWARD SOMER MIN, 014
EXCITER FORWARD POWER MAX, 154
& EXHAUST AIR TEMP MAX. 075°C
NOTES:
® NOT APPLICABLE ON THE FM-1,5,
— 3.5A, OR 5A TRANSMITTERS
& NOT APPLICABLE ON THE FM-1,54
\. . S . : >
COPYRIGHT @ 1987 BROADCAST ELECTRGNICS, INC.
597-0036-11
FIGURE 3-3. CUSTOMER CONFIGURATION SCREEN (Screen 3)
2
3-35. Depress the g key.
- 3-36., Enter the TUBE COOL-DOWN TIME. The factory operating Timits
are:
Max imum Mi nimum
FM-1.5A 59:59 03:09
FM-3.5A/ 59:59 0p:30
5A/10A/
30A/35A
2
3-37. Depress the ¢ key.
3-38. Enter the OVERLOAD RECYCLE TIME. The factory operating

Timits are:
A1l Models

3-39. Depress the %

Max imum Minimum
Pp:59 09:01
key.
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3-40.
are:

3-41.
3-42.
3-43.
3-44,
3-45.
3-46.

3-47.
3-48.

Enter the OVERLOAD COUNT LIMIT. The factory operating limits

Max imum M9 nimum
A1l Models 9 ]

Depress the 5 key.

Enter the AUTHORIZED TPO (transmitter power output).
Depress the E key.

Enter the AUTHORIZED ERP.

Depress the E key.

Enter the POWER MEASUREMENT METHOD.

D= DIRECT
I= INDIRECT

Depress the % key.
The INDIRECT EFFICIENCY FACTOR is factory calculated and en-

tered into the display during final testing. The indirect efficiency
factor must be updated as required to reflect the changes in transmitter

efficiency.

I1f the DIRECT method was selected in the above step, the

indirect efficiency factor has no effect on power output calculations
and may be disregarded.

3-49,
3-50.

3-51.
3-52.

Depress the 5 key.

Enter the LOG SYSTEM status.

D= DISABLED
E= ENABLED

Depress the % key.

il

Enter the LOG INTERVAL. If no periodic logging is required,

enter PP:00.

3-53.
3-54.

3-55.
3-56.

Depress the i key.

Enter the type of LOG INTERFACE communication.

P= PARALLEL
S= SERIAL

Depress the 5 key.

Enter the correct response for BE EXCITER.

P= PRESENT
A= ABSENT
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3-57. Depress the i key.

3-58. Enter the operator PASSWORD. The password must be eight
characters long and can be any letter, number, or special character
(characters above the number keys}. This password replaces the factory
default password.

3-59, If the customer password is forgotten in the future, contact
the Broadcast Electronics Customer Service Department.
3-60. Depress the i key.
3-61. Enter the PA POWER OUTPUT MIN. The factory minimum limits
are:
FM-1.5A  FM-3.5A  FM-5A FM-10A FM-30A FM-35A
PP.45KW  01.35KW  02.0PKW 04 .00KW  07.50KW  Q7.50KW
2
3-62. Depress the ¢ key.
3-63. Enter the PA POWER QUTPUT MAX. The factory maximum 1imits
are:
FM-1.5A  FM-3.5A  FM-5A FM-10A FM-30A FM-35A
01.75KW  O4.0PKW  05.75KW 11.50KW  31.0PKW  36.75KW.
2 e
3-64. Depress the i key.
3-65. Enter the PA REFLECTED POWER MAX. The factory maximum 1imits
are:
FM-1.5A  FM-3.5A  FM-bA FM-10A FM-30A FM-35A
gp.16KW  PB.35KW  2P.40KW @0.80KW  03.P@KW  03.00KW
3-66. Depress the i key.
3-67. Enter the PA PLATE CURRENT MAX. The factory maximum 1imits
are:
FM-1.5A  FM-3.5A  FM-5A FM-10A FM-30A FM-35A
.80A 1.35A 1.42A 2.50A 4.90A 4.50A
2
3-68. Depress the g key.
3-69. Enter the PA PLATE VOLTAGE MIN. The factory minimum 1imits
are:
FM-1,5A FM-3.5A  FM-5A FM-10A FM-30A FM-35A

02.20KY  03.90Ky  04.80KV 05.00KvV  05.50KY  05.b0KY
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3-70. Depress the i key.
3-71. Enter the PA SCREEN CURRENT MAX (not applicable on the
FM-1.5A). The factory maximum limits are:

FM-3.5A FM-5A FM-10A FM-30A FM-35A

150mA 150mA 150mA 500mA 500mA
3-72. Depress the i key.
3-73. Enter the PA SCREEN VOLTAGE MAX (not applicable on the
FM-1.5A). The factory maximum limits are:

FM-3.5A FM=-5A FM-10A FM-30A FM-35A

750V 850V 900V 900V 900V
3-74, Depress the i key.
3-75. Enter the PA GRID CURRENT MIN. The factory minimum 1imits
are:

FM-1.5A FM-3.5A FM-5A FM-10A FM-30A FM-35A

2PBmA 020mA 020mA 020mA 050mA 050mA
3-76. Depress the i key.
3-77. Enter the PA GRID CURRENT MAX. The factory maximum limits
are:

FM-1.5A FM-3.5A FM-5A FM-10A FM-30A FM-35A

175mA 060mA 060mA 100mA 200mA 200mA
3-78. Depress the % key.
3-79. Enter the IPA 1 FORWARD POWER MIN. The factory minimum
limits are:

FM-1.5A FM-3,5A FM-5A FM-10A FM-30A FM-35A

025W 075k 075W 0754 100W 100W
3-80. Depress the i key.
3-81. Enter the IPA 1 FORWARD POWER MAX. The factory maximum
Timits are:

FM-1.5A FM-3.5A FM-54 FM-10A FM-30A FM-35A

100W 220U 250U 250W 2800 280W
3-82. Depress the i key.
3-83. Enter the IPA 2 FORWARD POWER MIN (FM-30A and FM-35A only).
The factory minimum 1imit is:

FM-30A FM-35A
100W 1004
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3-84, Depress the i key.
3-85. Enter the IPA 2 FORWARD POWER MAX (FM-30A and FM-35A only).
The factory minimum limit is: '

FM-30A FM-35A

280 2800
3-86. Depress the i key.
3-87. Enter the IPA TOTAL FORWARD POWER MIN {FM-30A and FM-35A
only}. The factory minimum limit is:

FM-30A FM-35A

160u 160uW
3-88. Depress the % key.
3-89, Enter the IPA TOTAL FORWARD POWER MAX {(FM-30A and FM-35A
only). The factory maximum 1imit is:

FM-30A FM-35A

448W 443U
3-90. Depress the % key.
3-91. Enter the DRIVER FORWARD POWER MIN (FM-30A and FM-35A only).

The fac- tory minimum 1imit is:
FM-30A FM-35A

020W 020u
3-92. Depress the i key.
3-93. Enter the DRIVER FORWARD POWER MAX (FM-30A and FM-35A only).

The factory maximum Timit is:
FM-30A FM-354

- 080K 080u
3-94. Depress the i key.
3-95. Enter the EXCITER FORWARD POWER MIN. The factory minimum
limits are:
FM-1.5A FM-3.5A FM~5A FM-10A FM-30A FM-35A
02w 05w 05W Q5W O3W 03W
3-96. Depress the i key.
3-97. Enter the EXCITER FORWARD POWER MAX. The factory maximum
limits are:
FM-1.5A FM-3.5A FM-5A FM-10A FM-30A FM-35A
25W 25W 30W 40W 20W 20w
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3-98, Depress the i key.

3-99, Enter the EXHAUST AIR TEMP. MAX (FM-3.5A, FM-5A, FM-10A,
FM-30A and FM-35A only). The factory maximum limits are:

M-3.5A FM-5A FM-10A FM-30A FM-35A

F
75°C 75°C 75°C 95°C 95°C

3-100. TRANSMITTER OPERATION WITH MVDS.

3-101. After the customer configuration screen has been properiy
programned, the last step is to operate the transmitter with the MVDS.
The status of the transmitter parameters will be displayed on the normal
display screen {screen 1) and the bar-graph screen (screen 2},

3-102. OPERATION OF THE NORMAL DISPLAY SCREEN,

3-103. Access the normal display screen by depressing the ESCAPE key
(the normal display screen will appear on the monitor). The operator

can access the normal display screen at any time by depressing the ESCAPE
key.

3-104, Operate the transmitter at the normal RF power output. The
normal display screen will display the status of the transmitter parame-
ters. After the transmitter has cycled-on, a Transmitter On Log of the
normal display screen will be printed by the MVYDS (if the Togging system
has been enabled).

3-105. Observe the normal display screen values and the Transmitter
On Log. Due to the accuracy of the MVDS, use the MVDS normal display
screen as the transmitter primary metering system. Use the transmitter
analog meters as a secondary metering system as reqguired.

3-106. OVERLOADS. Four transmitter parameters are monitored for
overloads by the transmitter controller and the MVDS: control grid bias
current, screen current, PA VSWR, and plate current. If a single or a
series of overloads occur: 1) the transmitter will cycle off-the-air,
2) the type of overload(s) will be displayed in the Tower right-hand
corner of the normal display screen with the most recent displayed at
the bottom {refer to Figure 3-4), and an OVERLOAD LOG will be printed by
the MVDS. If the overload clears, the transmitter will cycle on-the-air
and the overload display will remain until the OVERLOAD reset switch is
depressed.

3-107. TOLERANCE HIGHLIGHTING. If one of the transmitter parameters
exceeds the limits of the customer configuration screen (example: low
plate voltage), the value of the out-of-Timit parameter will be high-
lighted (displayed in reverse video) on the normal display screen (refer
to Figure 3-5). The CONDITION line will display the status of the
transmitter (example: PA POWER LOW) and the DIAGNOSIS line will display
the reason for the condition (example: LOW PLATE VOLTAGE).
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|L-— MOST RECENT OVERLDAD

EXHAUST AIR TEMP,=68°C

COPYRIGHT © 1985 BROADCAST ELECTRONICS, INC.

597-0036-12

FIGURE 3-4. OVERLOAD DISPLAY

ﬁ\

WBEI-FM 103,3 MHz SAT 01/03/84 10:1Z:35AM
BROADCAST ELECTRONICS INCORPORATED MODEL FM-30A S/N 1234 V1.0
DIAGNOSIS: LOW PLATE VOLTAGE

CONDITION: PA POWER LOW

POWER AMPLIFIER (PA) EFFICIENCY=72%
PLATE  SCREEN  GRID-
V.

VOLTAGE 525V -300V
CURRENT 350MA 178MA
POWER OUTRUT  30.00KW

Si

.D2KW

DISSIPATION

- COPYREGHY © 1985 BROADCAST ELECTRONIGS, INC. .

597-0036-13

FIGURE 3-5. TOLERANCE HIGHLIGHTING

NON-VOLATILE MEMORY MONITORING, Software within the MVDS is
In the event

3-108.
designed to monitor the status of the non-volatile memory.

of non-volatile memory failure, the following message will appear in re-
verse video on the normal display screen above the CONDITION/DIAGNOSIS

1ine.
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3-109. OPERATION OF THE BAR GRAPH SCREEN (Screen 2).

3-110. The second operating display screen is the bar-graph screen
(screen 2). The bar-graph screen displays the transmitter parameters in
bar-graph form which changes with the status of the transmitter. The
display is especially valuable in tuning the transmitter for overall
maximum efficiency and checking the basic transmitter operating parame-
ters quickly.

3-111, PROCEDURE. To access and cbserve the operation of the bar-
graph screen, proceed as follows:
3-112. With the monitor displaying the normal display screen, de-
press key v The bar-graph screen will appear on the monitor.
3-113. Refer to the following illustrations for a description of the
bar-graph display.
FIGURE 3-6 FIGURE 3-7

FM-30A FM-1,5A - FM-5A

FM-35A FM-3.5A FM-10A
3-114, With the transmitter in operation, the bar-graphs will dis-

play a normal pattern of the transmitter parameters. If one of the
displayed parameters exceeds the Timits of the customer configuration
screen (example: grid current), the parameter will be highlighted (refer
to Figure 3-8}.

3-115. MPU/DIGITAL CONTROLLER CONTROL.

3-116. With the MVDS option, the transmitter is equipped with two
redundant and independent controllers: the transmitter digital controi-
Jer and the MPU (microprocessor unit) controller which is incorporated
into the MVDS. Both monitor transmitter parameters and completely con-
trol transmitter operations.

3-117, To operate the transmitter with the digital controller, op-
erate switch $2 on the controller circuit board to CONT. With the dig-
ital controller, the filament warm-up time, tube cool-down time, over-
load recycle time, and the overload count Timit are determined by the
digital circuitry on the controller circuit board. The digital control-
ler will control the transmitter operation with the MVDS displaying and
diagnosing the transmitter parameters.

3-118. To operate the transmitter with MPU control, operate switch
$2 on the controller circuit board to MICRO (MPU CONTROL will appear in
the lower right-hand corner of the screen). With MPU CONTROL, the fil-
ament warm-up time, tube cool-down time, overload recycle time, and the
overload count 1imit are determined by the values entered in the cus-
tomer configuration screen. The microprocessor unit of the MVDS system
will monitor and control transmitter operation and also dispiay and
diagnose the transmitter parameters. The controller circuit Foard will
be by-passed until the microprocessor unit is disabled, then control
will automatically be returned to the controller circuit board.
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FIGURE 3-8. BAR GRAPH SCREEN HIGHLIGHTING
3-119. TRANSMITTER LOGS.
3-120. When a transmitter log is required, a copy of the normal dis-

play screen will be printed by the lTogging device. Logs may be re-
quested by the operator at any time during the normal or bar-graph dis-
play screens (depress the L key) or provided automatically by the MVDS.
The following list describes the conditions for an automatic log to
occur:

1. A transmitter overload.

2. Operating the transmitter to ON.
3. Operating the transmitter to OFF.
4

An overload condition which deenergizes the transmitter
to OFF.

5. An interval log which is determined by the customer con-
figuration screen.

3-121. TRANSMITTER OPERATION WITHOUT MVDS.

3-122. Due to the dual controiler design, the transmitter may be
operated without MVDS if required. To operate the transmitter without
MVDS, operate the MVDS ON/OFF switch to OFF. Control of the transmitter
will automatically be returned to the digital controlier.

NOTE WHEN MVDS IS DISABLED, ALL LOCAL AND REMOTE METER
INDICATIONS WILL BE INACCURATE. TO CORRECT THE METER
NOTE INDICATIONS, REMOVE CABLE W7 FROM THE ANALOG-TO-DIGITAL

CONVERTER CIRCUIT BOARD.
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SECTION IV
THEORY OF OPERATION

4-1. INTRODUCTION.

4-2. This section provides the principles of operation for the
Broadcast Electronics MYDS. An overall system description is presented
first, followed by a detailed description of each circuit board.

4-3, GENERAL DESCRIPTION.

4-4, Refer to Figure 4-1 as required for the following discussion.
4-5, SYSTEM COMPONENTS.

4-6. The Broadcast Electronics MVDS is a video diagnostic system

which is constructed of solid-state circuitry for maximum reliability.
The system consists of the following items:

A. Circuit Boards:

1. 64K Memory Circuit Board
2. Analog/Digital Circuit Board
3. Input/Output Circuit Board
4. Central Processing Unit (CPU) Circuit Board
5., Video Display Module (VDM) Circuit Board
6. EMI Filter Circuit Board
* 7. Controlier Circuit Board
8. Motherboard

* Supplied with the standard transmitter controller
B. System Keyboard

C. Video Monitor

D. Power Supply

4-7, 64K MEMORY CIRCUIT BOARD. The 64K memory circuit board pro-
vides all the read only memory (ROM) and the random access memory (RAM)
for the MVDS system. The ROM is implemented through EPROMS (erasable
programmabie read only memory) which provide a permanent memory storage
location for the system software. The RAM provides the microprocessor
with temporary memory storage,
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4-8, ANALOG/DIGITAL CIRCUIT BOARD., The Analog/digital circuit
board converts analog transmitter samples to digital codes through CMOS
analog-to-digital integrated circuits. The digital codes are stored
within the anaiog-to-digital converter built-in memory and accessed by
the microprocessor when required.

4-9, INPUT/QUTPUT CIRCUIT BOARD. The input/output circuit board
provides data and control communication between the microprocessor and
the keyboard, the controller circuit board, and the logging devices.
Parallel input and output ports are provided for the controller circuit
board. A parallel and serial port are provided for logging devices with
one serial port dedicated to the system keyhoard.

4-10. CPU CIRCUIT BOARD. The CPU circuit board is the main control
element for the MVDS. The CPU contains a Z-80 microprocessor which ex-
ecutes the system software. The CPU accesses and routes data into and
out of the system circuit boards.

4-11. VDM CIRCUIT BOARD. The VDM is a Z-80 based microprocessor
circuit board that accepts data and commands from the CPU. In response
to CPU commands and data, the VDM generates the composite video and
synchronization pulses required by the video monitor.

4-12. EMI FILTER CIRCUIT BOARD., The EMI filter circuit board pro-
cesses all keyboard and peripherial device inputs and outputs to min-
imize susceptibility to electromagnetic interference.

4-13. CONTROLLER CIRCUIT BOARD (Supplied with the standard Trans-
mitter Controlier}. When the microprocessor is in control of the trans-
mitter (MPU CONTROL), the controller circuit board provides the MVDS
with transmitter indicator and switch status information. Also, control
lines are routed through the controller circuit board which allows the
microprocessor to operate the switch indicators, LED display, and con-
trol relays when required.

4-14, MOTHERBOARD. A communication network between the MVDS cir-
cuit boards is implemented through the motherboard. The motherboard
interconnects the CPU, the 64K memory circuit board, the VDM circuit
board, the analog/digital circuit board, and the input/output circuit
board.

4-15, SYSTEM KEYBOARD AND VIDEQ MONITOR. The keyboard and the
video monitor provide communication between the operator and the MVDS.
The operator communicates to the MVDS through keyboard commands which
are processed by the microprocessor. The MVYDS communicates to the
operator through transmitter parameter displays on the video monitor.

4-16. POWER SUPPLY. The power supply provides all MVDS.operating

voltages and is completely independent of the standard transmitter con-
troller power supply for greater reliability.
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FIGURE 4-1, MVDS BLOCK DIAGRAM
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4-17. SYSTEM COMMUNICATION,

4-18. The MVDS operates under the direction of a Z-80 based micro-
processor which is located on the CPU circuit board. The microprocessor
responds to a set of instructions from a computer program which is
stored in ROM on the 64K circuit board. Each instruction in the program
has a specific location and a unique address within the memory. The
microprocessor operates by: 1) accessing an instruction from the com-
puter program, 2) processing the instruction, 3) routing data to or from
the appropriate device,

4-19. Communication for microprocessor operation is provided by an
$-100 bus which is implemented on the motherboard. The S-100 bus con-
tains three communication buses: the address bus, the data bus, and the
control bus,

4-20, The address bus transmits a 16-bit binary code from the CPU
which identifies a specific device and memory location. The CPU can
address memory on the 64K circuit board, analog/digital circuit board,
VDM circuit board, or the input/output circuit board.

4-21. The data bus, which works with the address bus, carries in-
formation or data. The data bus is divided into two parts, Data In and
Data Out. Data In is information entering the CPU from a location
jdentified by the address. Data Out is information from the CPU to a
location identified by the address.

4-22. The control bus carries control signals between the CPU and
the MVYDS circuit boards. Examples of these signals are the Read strobe
and the Write strobe. The Read strobe indicates the CPU is in a mode to
accept data that is present on the Data In bus. The Write strobe in-
dicates the CPU jis in a mode to transmit data on the Data Out bus. Both
signals require a simultaneous address with active information on a data
bus.

4-23. The microprocessor communicates with the controller circuit
board, keyboard, and the logging devices via the input/output circuit
board. Keyboard and controller circuit board information are accessed
from the input/output circuit board by the microprocessor when required.
Log and transmitter control information from the microprocessor is ap-
plied to the peripherial devices and controller circuit board through
ports on the input/output circuit board.
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4-24. DETAILED DESCRIPTION.

4-25. 64K MEMORY CIRCUIT BOARD.

4-26, GENERAL. The 64K memory circuit board provides both read
only memory (ROM) and random access memory {(RAM) for the MVDS system
(refer to Figure 4-2). ROM, as the name implies, can only be read by
the microprocessor. RAM is a type of memory that can be written into,
changed, and read by the microprocessor.

4-27. The ROM is implemented through EPROMs which store 2048 bytes
(eight bits equals one byte} of information. The EPROMs provide a per-
manent memory storage location for the MVDS control program. The con-
trol program directs the actions of the microprocessor and is elec-
trically programmed into the EPROMs. Once programmed, the EPROM can
only be erased by ultra-violet light. A sticker is placed over the
window of the EPROM to prevent accidental erasing.

4-28, The RAM functions as temporary memory storage for the micro-
processor. Two types of RAM are located on the 64K memory circuit
board: voiatile and non-volatile.

4-29. The volatile RAM is implemented through RAM integrated cir-
cuit X1 which stores 2048 bytes of information and provides the micro-
processor with temporary data storage. This type of RAM is not battery
supported and the stored data will not be retained when power is de-
energized.

4-30, The non-volatile RAM is implemented through EZPROM X8 which
stores 2048 bytes of information and provides a memory Tocation for the
customer configuration screen data. This special type of RAM is not ex-
ternally battery supported, however the stored information will be re-
tained when power is deenergized. Therefore, the customer configuration
screen data will not need to be re-entered after a power failure.

NOTE DI (DATA IN) REFERS TO DATA INPUT T0 THE MICRO-
PROCESSOR AND DO (DATA OUT) REFERS TO DATA QUT-

NOTE PUT BY THE MICROPROCESSOR.

4-31. OPERATION. A1l inputs and outputs (data in bus, data out

bus, and address bus) from the 64K memory circuit board are buffered by
non-inverting tri-state bus drivers (refer to schematic 908-0017). The
tri-state drivers are active only when the control signai is a legical
LOW state. Ul4 buffers address lines AP through A7 and Ul5 buffers A8
through Al5. U16 buffers data out lines DO@ through D07 and Ul7 buffers
data input lines DIP through DI7.
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4-32. When the microprocessor requests or writes data from the
memory circuit board, the particular memory location is selected with
address lines AP through Al0 and the particular RAM or ROM integrated
circuit is selected with address lines All through Al5. Address lines
All through Al5 are routed to address decoders Uz, U4, U6, and U7. The
decoders output a LOW which enables the proper memory device. Memory
location address lines AP through A10 are routed directly from the buf-
fers to each memory device for internal decoding by each RAM or ROM in-
tegrated circuit.

4-33. Address Disable Switches. Switches S2-1 through $2-4 are
used to disable the data in bus {data routed to the microprocessor) when
an address for memory locations on EPROMs X29, X30, X31, and X32 is as-
signed to a memory device which is located on another MVDS circuit
board. When one of the switches is closed and one of the EPROMs (X29,
X30, X31, X32) is selected by U7, a LOW is applied to one of the inputs
of U20A. U20A outputs a HIGH through inverter U21D to NAND gate U20B.
U20B outputs a HIGH which disables the data in bus driver.

4-34. Writing Data Into Memory. When the microprocessor is re-
quired to write data into RAM integrated circuits X1 or X8, the inte-
grated circuit address will be decoded by U2 and the memory Tocation
address will be applied through address lines A@ through Al0. The
MWRITE signal from the microprocessor will go HIGH, indicating the
microprocessor is ready to write data into a memory location. U21 in-
verts the MWRITE signal and applies a LOW to data output driver Ule
which allows data to be written into memory.

4-35, Reading Data From Memory. When the microprocessor requests
data from RAM or ROM, the memory location and integrated circuit ad-
dress will be decoded by a combination of internal and external logic.
U208 functions as a read gate and NANDS the processor data bus in signal
(PDBIN), the status memory read signal (SMEMR), and the output of U20A
(address disable switches). The SMEMR and the PDBIN signais the proc-
essor is ready to read data from memory and the timing is correct to
route data onto the motherboard data in bus. When the inputs to U20B go
HIGH, a LOW is output to the data in bus driver (U17), allowing the
microprocessor to read data from memory.

4-36. ANALOG/DIGITAL CIRCUIT BOARD.

4-37. GENERAL. The analog/digital circuit board provides digital
transmitter parameter values for the video display (refer to Figure
4-3). Analog transmitter parameters are converted to eight-bit codes
through CMOS analog-to-digital integrated circuits. The digital codes
are stored in the analog-to-digital converter RAM memory. Access to the
memory is provided by the address bus. [If the memory is not addressed
every 10.2 seconds, an automatic reset signal will be applied to the
microprocessor,
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4-38. OPERATION. Transmitter parameter samples from the controller
RFI filter circuit board are applied through an RC filter and protection
diodes. The filtered sample is applied through an ampiifier stage to
the input of the analog-to-digital converter.

4-39. Analog-To-Digital Converter and Support Circuitry. The
analog-to-digital converter is a data acquisition system which consists
of an analog-to-digital converter, an 8 channel multipiexer, an 8 X 8
RAM (storage for 8 eight=bit words), tri-state data drivers, address
latches, and control Togic. The converter accepts eight analog inputs
and sequentially converts each input into an eight-bit binary code. The
eight binary codes are then stored in the 8 X 8 RAM. The tri-state data
drivers, control logic, and the address Tatches control the flow of data
to the data bus.

4-40. Timing is provided by a 1 MHz clock pulse from U24A. Cal-
ibration of the analog-to-digital converter is provided by dc offset.
voltage. Precision -10V reference Ul6 establishes a voltage to offset
voltage amplifiers Ul4A and Ul4B. The non-inverted -10Y dc output of
UL4A and the inverted +10V dc output of Ul4B are applied to all analog-
to-digital converters through potentiometers and jumpers. This calibra-
tion is performed at the factory and is not considered a field adjust-
ment.

4-41. Addressing The Memory. When the microprocessor requests data
from the analog-to-digital memory, the memory location address is ap-
plied through address lines AP through AZ and buffer U2l to each of the
analog-to-digital converters. The three 1ines have eight combinations
of Togical states which the converter decodes and selects one of the
eight memory locations.

4-42, Address line A5 will go LOW and be inverted by NAND gate
U1BA. Address line A8 will also go LOW and be inverted by Ul7A and
NANDed at Ul8B with a HIGH from A7. Address 1ines A9 through Al5 will
go HIGH and be NANDed at UZ20 with a HIGH from Ul7B. UZ0 will output a
LOW which is inverted HIGH by U17C. The HIGH from U17C is NANDed at
U19A with a HIGH from the status memory read (SMEMR) signal, a HIGH from
1ine A6, and a HIGH from Ul8A.

4-43, The analog-to-digital converter will be selected by address
Tines A3 and A4, Address Tines A3 and A4 and a LOW from U19A are routed
to converter address decoder U23. U23 decodes the BCD (binary coded
decimal) address and outputs a LOW to enable the proper analog-to-
digital converter.

4-44, Automatic Microprocessor Reset. As long as the microproc-
essor routes an active address to decoder U23, the decoder will period-
ically apply a LOW to automatic reset timer U25. This pulse prevents
the reset timer from biasing transistor Ql on. If the decoder does not
recejve an active address, a continuous HIGH will be applied to the re-
set timer. After 10.2 seconds, the timer will output a HIGH which
biases Q1 on. This pulls the reset line LOW and resets the microproc-
essor.

4-10



ANALOG/ DIGITAL
CONVERTER MEMORY

P

ADDRESS A0 THRODGH

A2 3 DRIVERS
ANALOG [ sA@ TAL ANALOG/ DiITAL
CONVERTER SELECT CONVERTER
ADDRESS A% ANDAY ADDRESS DECODER

AUTOMETIC RESET
TIMER

ADDRESS LINES
AS THROUGH A5
AND STATUS
MEMORY READ(SMEMR)

¥

PROLCESSOR
REBET

PROCESSOR DATA BUS
N(PDBIN)

v

ANALOG INFUTS FROM
RF1 FILTER CIRCIT BOARD:
PA FORWARD AND

REFLECTED POWER,
PLATE VOLTAGE AND
CURRENT,
SCREEMN VOLTAGE AND
CURRENT,
GRID VOLTAGE AND
CURRENT

ANALOG/
DAGITAL

CONVERTER

U2

AMPLIFIER

ANALOG INPUTS
FROM RFI FILTER
C\RCIT BOARD:
EXCITER FORWARD
AND REFLECTED
POWER,
IPA \ FORWARD AND
REFLECTED POWER,

ANALOG]
DIGITAL

CONVERTER

u27

DATA TO CPY
DI0 THROUGH DI7

8 DRNERS

TEAL VOLTAGE AND AMPLIFIER
CURRENT, e
EXHAUST AIR TEMP
TPAZ FORWARD FOWE PPy
ST - - - - e T T DIGITAL
ANALOG INPUTS FROM FM 20 ONLY

RFI FILTER CIRUNT BOARD®
TRAZ REFLECTED POWER,
TPA Z VOLTAGE AND

CONNERTER

Y] |
CURRENT, I
DRIVER FORWARD AND i
REFLECTED POWER, AMPLIFIER i
DRWER VOLTAGE [~ — — —— e e — )
AND CURRENT |
1
7777777777777 !
CLOCK IMHE CLOCK PULSE
ZMRz CcLocK DIVIDER TO ANALOG/ DIGITAL
,,,,,,,, CONVERTERS
OFFSET VOLTAGE
= MMPLIFIER
| HOV T ANALOG/
IDVGITAL CONVERTERS
:, 597-0036-25
-0y
-5V > REGULATOR 4
@ ~ 1OV TO ANALOG/
DIGITAL CONVERTERS
OFFSET VOLTAGE

AMFLIFIER

FIGURE 4-3,

ANALOG/DIGITAL CIRCUIT BOARD
BLOCK DIAGRAM

4-11/4-12



4.45, Reading The Data. During the addressing sequence, the pro-
cessor data bus in (PDBIN) signal will go HIGH, indicating timing is
correct for data transfer. The HIGH from PDBIN is NANDed with a HIGH
from the inverted output of UI9A at read gate U1BC. U18C will output a
LOW to Tine driver U22, allowing the microprocessor to read data from
the addressed memory location.

4-46. INPUT/0UTPUT CIRCUIT BOARD.

4-47. GENERAL. The input/output circuit board provides data and
control communication hetween the microprocessor and the keyboard, the
controller circuit board, and the logging devices. The input/output
circuit board houses seven communication ports, address decoding logic,
read and write circuitry, a controller circuit board monitor circuit,
the 24-Hour clock, and the MPU {microprocessor unit) control request
circuit,

4-48, OPERATION. Communication ports Ull, Ul2, and Ul3 (refer to
Figure 4-4) communicate with the keyboard and serial logging devices.
The serial ports are referred to as universal asynchronous receiver/
transmitters (UART)}. The UARTs contain four types of internal circuits:
data exchange, control, status, and operation support.

4.49, - The data exchange circuitry receives and transmits data be-
tween the microprocessor and the external devices., The control cir-
cuitry communicates microprocessor commands to the UART while the status
circuitry communicates UART and external device logic conditions back to
the microprocessor. The operation support circuitry provides internal
clock information which allows the UART to operate at a rate that inter-
faces with the device with which it communicates.

4-50, The microprocessor addresses the UART in two different ways.
The microprocessor can check the status of the UART for data present
{example: keyboard information that is entered into Ull) or enable the
UART to route data to the peripherial device,

4-51, Parallel ports U7, U8, and U9 communicate transmitter in-
dicator status and control information which is routed through the con-
troller circuit board. Parallel port Ul (Centronics) communicates with
a home computer type parallel printer,

4-52. The parallel ports contain internal information registers and
control circuitry. Information routed to a parallel port is stored in
four internal registers. The control circuitry directs the flow of the
information to and from the registers. Information is accessed by the
microprocessor by addressing the correct port and information register.

4-.53, Addressing. Address decoding is performed by Ul10, Ul8, and
U20. The address is applied through Tines A@ through A7. An address is
routed to the decoding logic through bidirectional bus lines DB through
DB7 when the processor synchronization (PSYNC) line is pulsed HIGH. The
PSYNC is inverted LOW by U31A which enables address buffer U32. UZ23A
inverts the PSYNC Tine again and provides a clock pulse for the address
latches.
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4-54, The microprocessor can address several devices on the input/
output circuit board. The following Tist describes the address 1ines
for each device.

DEVICE ADDRESS DESCRIPTION

Serial Port Line A@ selects the data/status.
Lines AZ and A3 select the par-
ticular serial port.

Parallel Port Lines AP and Al select the infor-
mation register. Lines A2 through
Ad select the particular parallel

port.
24-Hour System A logical combination of lines AP
Clock through Ab.
MPU Control Request A Togical combination of lines AP
Circuit through A6,
4-55, When the microprocessor routes an address to the decoding

logic, the states of Tines DB through DB3 will be latched into U10.
Address Tines A8 through Al5 will go HIGH and be NANDed at U33. The
output of U33 will go LOW and be inverted by UZ7A. Line DB4 and a HIGH
from inverter U27A are routed to U18. Lines DB5 through DB7 are par-
tially decoded at U28A and U30B, and routed to latch U18,

4-56, Latch U10 will output: 1} the proper register enable for the
parallel ports or the status/data mode for the serial devices, 2) one-
half of the communication port address to U20. Ul8 outputs the other
one-half of the communication port address to decoder U20. U20 decodes
the BCD (binary coded decimal) address and applies a LOW to enab]e the
proper communication device,

4-57, Write Logic. When the microprocessor is required to write
data to one of the communication ports, the microprocessor synchroniza-
tion {PSYNC) 1ine will pulse HIGH, allowing the address of the com-
munication port to be decoded. The PSYNC will return to a LOW state and
be applied through a series of inverters as a HIGH to U30A.

4-58. U30A NANDs the PSYNC signal, the status memory read signal
(SMEMR), and the Q2 output of Ul8. The SMEMR will be LOW and inverted
HIGH by U31B. The Q2 output of Ul8 will go HIGH, allowing U30A to out-
put a LOW to inverter U31F and data-out bus driver U34. The memory
write (MWRITE) Tine will go HIGH and be NANDed at U19A with a HIGH from
inverter U31F. UI9A will output a LOW to enable the write function of
the correct communication device.
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4-59, Read Logic. UZ8B functions as a read gate and NANDs the
processor synchronization (PSYNC) pulse, the status memory read signal
(SMEMR}, the processor data bus in (PDBIN) signal, and the Q2 output of
Ul8. When the microprocessor is required to read data from a communica-
tion port, the PSYNC 1ine will pulse HIGH, allowing the address to be
decoded. The PSYNC will return to a LOW state and be applied through a
series of inverters as a HIGH to U28B. The SMEMR signal, the PDBIN
signal, and the Q2 output of Ul8 will go HIGH indicating the microproc-
essor is ready to route data onto the data-in bus. UZ28B will output a
LOW which enables the read function of the communication port and data-
in bus driver U35.

4-60. UART Qutput Interface Circuitry. In order for the UART to
transmit or receive data from an external device, the data must be con-
verted to the correct voltage levels. Amplifiers Ul4, U15, and Ul6 con=-
vert the transmit data to RS-232 Tevels. Transistors Ql, Q5, and Q6
convert the R$-232 receive data from the external devices back to TTL
Tevels for UART operation.

4-61. Parallel Printer Port (Centronics) Control Logic. The Cen-
tronics control logic on the input/output circuit board provides a start
pulse and a wait state for the printer. HWhen Centronics port_Ul is re-
quired to route data to the printer, Ul will output a LOW at OBF (out-
put buffer full) to shift register U26. U26 will output a signal to
NAND gate U19C which outputs a start pulse to the printer.

4.62. While printing data, the printer will output a busy signal to
dnverter UZ27D. UZ7D outputs a LOW which is NANDed with a LOW from the
OBF at U19B. Ul9B routes a HIGH to the busy input of Centronics port Ul
which operates the port into a wait state.

4-63. Controller Circuit Board Monitor Circuit. An ac power sample
from the controller circuit board is applied to parallel information
port U8. If power to the controller circuit board is disabled, a ground
is applied to D12 which pulls R31 and the reset 1ine to U22 LOW. The
LOW is inverted by U4C and biases on transistor Q7. Q7 pulls the reset
Tine LOW which resets the microprocessor and all the communication
ports. When power is returned, the +5V charges through R31 and C50
which applies a 0.5 second reset pulse to the microprocessor. The reset
pulse allows the communication ports to stabilize data before the micro-
processor resumes operation.

4-64, 24-Hour Clock. The 24-Hour clock is generated on integrated
circuit U22. Integrated circuit U22 contains a complete clock and
calendar system, address decoding logic, 14 bytes of clock/calendar RAM,
and 50 bytes of general purpose RAM.

4-65, Crystal osciliator Yl provides a time base for clock opera-
tion. Back-up power is provided by three seriesed batteries. U22 op-
erates by continuously generating clock and calendar data. The data is
converted to a parallel format and stored in the clock/calendar RAM.
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4-66. The microprocessor addresses UZ22 through lines DB@ through
DB6. The address is decoded through a combination of internal logic and
external decoding logic U33, U30B, and latch U18. U18 supplies a HIGH
which enables U22 and a LOW (at Q4) to shift register Ul7 and NAND gate
U29. UZ29 outputs the processor ready pulse (PRDY) to the microproces-
sor. The PRDY pulse instructs the microprocessor to wait before acces~
sing the memory location.

4-67. The microprocessor accesses the clock and caIendar data by
applying the correct address to the decoding logic. Once the address 1is
decoded, a LOW from read gate UZBB wilil enable the read function of U22,
allowing the data to be routed on the bidirectional bus. The micro-
processor also writes overload and time data into the 50 bytes of gen-
eral purpose RAM, The write function is enabled when the proper address
is decoded and a LOW is applied from write gate U19A.

4-68. MPU Control Request Circuit. In order for the MVDS to con-
trol the transmitter (MPU Control), the microprocessor must receive con-
trol from the controller circuit board. The microprocessor gains con-
trol of the transmitter by continuously addressing and enabling (ap-
plying a LOW) parallel port U9 and the correct information register.
Port U9 routes a HIGH to the active-LOW reset of UZ21. UZ21 outputs a
HIGH to the Tegic on the controller circuit board. The logic transfers
control to the microprocessor if the switch on the controller circuit
board is operated to the MICRO position.

4-69. CENTRAL PROCESSING UNIT CIRCUIT BOARD (CPU).

4-70. The CPU circuit board is the central communications and deci-
sjon making element in the MVDS. At the core of the CPU circuit board
is the Z-80A microprocessor chip. ATl the remaining circuitry on the
circuit board aids in routing data, supports operation of the micropro-
cessor chip, and interfaces the circuitry to the $100 bus system {see
Figure 4-5}.

4-71. OPERATION. The Z-80A microprocessor has four output signals
that indicate what the microprocessor is doing at any instant (refer to
Schematic 919-0059). These four outputs are used to synchronize ex-
ternal logic to steer data as required by the microprocessor. These
outputs are: 1) input or output request (IORQ), 2) memory request
(MREQ), 3) write (WR), and 4) read (RD). These signals are gated to-
gether according to the following combinations to form the indication
functions:

A. SOUT (status output) = (WR)(IDRQ)*. Indicates that the
processor is outputting data to a port (S-100 bus pin
No. 45). During this type of instruction execution, data
is output on the data out bus, the port address is output
on the address bus, and the processor write pulse (PWR)
provides timing to the external logic. ‘
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B. SINP {status input) = {RD)(IORQ). Indicates that the
processor is accepting data from a port (S-100 bus pin
No. 46). During this type of instruction execution, data
is input on the data in bus while the address is output
on the address bus. The processor data bus in signal
(PDBIN) provides timing to the external logic.

C. SMEMR (status memory read} = (RD)(MREQ). Indicates that
the processor is reading data from memory (S-100 bus pin
No. 47). During this operation, the address of the data
desired is output from the microprocessor on the address
bus, and the data is read in on the data input bus. The
processor data bus in signal (PDBIN) provides timing to
the external memory element.

There are many operations in which the microprocessor
reads data from memory, and this operation is by far the
most frequent. As all instructions for the microproc-
essor are stored in memory, each instruction must be
read, one at a time, as each instruction is executed.

The first operation of each instruction cycle is to read
a specific instruction from memory. The microprocessor
may also read data from memory during the execution of an
instruction, depending on the instruction itself.

D. MWRITE {memory write) = (PWR)(MREQ). Indicates that the
microprocessor is writing data to memory (S-100 bus pin
No. 68). Buring this operation, data is output on the
data out bus, and the address in memory where the data is
to be stored is output on the address bus.

WR) (TORQ) indicates a logical

* NOTE: The expression (WR)
I0RQ.

(
ANDing of WR and

4.72. Power-On Jump. The power-on jump instruction causes an auto-
matic jump to a switch-specified address upon power on or reset. The
logic for this feature is composed of integrated circuits U13, Ul4, U2],
and switch S1. Integrated circuit U13 is a quad, edge-triggered, type-D
latch which is used as a three-bit shift register. Ul3 is clocked by
the output of a quad NAND gate section of U6. When Ul3 is reset by the
power-on reset logic, it causes a series of three bytes (8 bits X 3) of
information to be placed on the CPU circuit board data bus in response
to the first three read cycles that the CPU executes.

4-73. The first three read cycles after a reset to the microproc-
essor are the instruction fetch cycles for the first instruction to be
executed. Integrated circuits Ul4 and U21 are multiplexer chips with
inverting tri-state outputs. During each of the first three read cy-
cles, these multiplexers put data onto the CPU circuit board data bus.
This information consists of the inverse of either the A or B inputs to
Ul4 and U21, depending on the position of switches S1A through SIH.
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4..74, The reset pulse begins the power-on jump by resetting both
the microprocessor chip_and all states of Ul3. This causes all Q out-
puts to go LOW and all Q outputs to go HIGH. Because each successive
read cycle will clock a HIGH into the next stage, three read pulses will
cause all the stages to have a HIGH on their Q output and a LOW on the Q
output,

4-75. The first microprocessor read cycle will read the complement
of the A inputs to Ul4 and U2l into the microprocessor. This is a jump
command. At the end of the first read cycle, the fTirst stage of Ul2
will change states, changing the select input to each multiplexer.

4-76. The second microprocessor read cycle will read all LOW states
into the microprocessor as all B inputs are HIGH. The position of
switches SIA through SIH does not affect this second word because the §
output of the second stage is HIGH. At the end of the second read cy-
cie, Q of the second stage is clocked LOW.

4-77. The third microprocessor read cycle will read the high-order
byte (8 bits) of the jump command into the microprocessor. On bits
where the switch input is open, a HIGH will be input to the multiplexer
and a LOW will be placed on the CPU circuit board data bus. On bits
where the switch input is closed, a LOW will be input to the multiplexer
and a HIGH will be placed on the CPU circuit board data bus. At the end
of the third read cycle, the last stage of Ul3 changes stages. This
causes the automatic power-on jump (AUTOJ) cycle to be terminated. Pro-
gram execution will now begin at the new address.

4-78. Write Pulse Timing. The processor write pulse (PWR} provides
timing to external logic for outputting data. The circuit operates as
follows: Quad type-D latch U4 is connected as a three-bit shift reg-
ister. When a write pulse from the microprocessor occurs, the pulse is
shifted into the first section of U4 and causes the Q output to go LOW.
Two clock pulses later, the Q output of the third stage of U4 will go
high and terminate the PWR pulse. This forms a PWR pulse 0.5 micro-
seconds long, occurring within the period of the microprocessor write
pulse.

4-79. Wait Logic. U8, Ul and Y1 form a 4 MHz clock circuit which
acts as a frequency reference for the microprocessor chip (Ul2). This
circuitry also forms the basis of the wait logic which allows the micro-
processor to operate at a rate faster than the rate at which the input/
output logic and memory circuits operate.

4-80. For an internally generated wait, the Q output of the first
stage of quad type-D edge-triggered Tatch U2 is connected to the D in-
put. In this configuration, it divides the clock frequency by 2. This
2 MHz signal, along with the 4 MHz signal, are routed to the S-100 bus
to synchronization for the other system circuit boards.
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4-81. The second and third sections of UZ are connected as a two-
bit shift register. With Q of the second section gated with Q of the
third section, a pulse generator is formed. A LOW-going pulse, one
clock period wide is generated each time the D input of the second sec-
tion goes HIGH. The D input is the result of the function D = (MREQ)
(TORQ). FEach time the microprocessor executes a cycle that involves
access to memory, an input port, or an output port, one clock period
pulse is generated at the output of U3. This pulse is applied to in-
verter U5 to form a negative-going pulse (WAIT) at the input of the
microprocessor.

4-82. Through this mechanism, one wait state is automatically in-
serted into the microprocessor timing for each memory access and each
input/output access. This wait state allows the microprocessor to op-
erate at 4 MHz with memory access and input/output timing operating at
2 MHz. This increases the system performance without the additional
cost of higher speed memory and input/output logic.

4-83. The external ready inputs can also place the microprocessor
into a wait condition for as long as the input signal remains present.
The two external ready inputs are external equipment ready (XRDY) and
processor ready (PRDY). Both signals are gated together by U3 and syn-
chronized with the CPU clock by the fourth stage of UZ. The output from
U5 is then gated with the automatic wait state pulse and applied through
U5 to the microprocessor. A LOW on either of the circuit board inputs
will place the microprocessor in the wait mode for the duration of -the
LOW input.

4-84. VIDEQC MONITOR DISPLAY CIRCUIT BOARD.

4-85, GENERAL. The video display module (VDM) is a fully self-
contained microprocessor-based display terminal board that accepts ASCII
data and commands from the CPU circuit board (refer to Figure 4-6). The
VDM stores the data and generates both composite video and separate TTL
levels for horizontal sync, vertical sync, and video output. The VDM is
jnterfaced through the S-100 bus to the main processor CPU. A port in-
forms the CPU when the VDM is ready to receive data.

4-86. The VDM utilizes a Z-80A microprocessor to perform the logic
functions such as data storage, line feed, carriage return, cursor
addressing, and scrolling. It also utilizes a CRT 5027 CRT controller
integrated circuit to provide the scanning mecessary for character dis-
play and provides timing to generate vertical and horizontal synchroni-
zation pulses and blanking. The VDM supplies both composite signals to
the CRT and separate TTL Tevel synchronization and timing.

4-37. A 8K X 8 EPROM memory stores the microprocessor program and a
second 8K X 8 EPROM functions as a character generator to control the
individual dots that form the characters on the CRT display. Additional
memory includes a 2K X 8 RAM which is accessed by the microprocessor as
required during program execution.
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4-88. OPERATION. Information from the microprocessor to the VDM is
written to hexadecimal address port address F9 (refer to Schematic
919-0036). The port address is decoded by U21, U22, U31, and U32. The
decoded port address is gated with the status out (SOUT) signal and the
processor write (PWR) signal from the CPU to U21 which generates strobes
to U20 and U30. UZ21 also gates the status input {SINP) signal and the
processor data-bus-in {PDBIN) signal inputs with the port number to
enable tri-state line driver U19.

4-89. Data on the microprocessor data out bus is lTatched into U30
by the strobe from UZ21 and U20 generates an interrupt to the Z-80A (Ull)
in response to its strobe. In addition, U20 controls the status sent
back to the microprocessor through Ul9 when hexadecimal port address F8
is read by the microprocessor. The port number is decoded by the same
port decoding circuitry as the port address.

4-90. In response to the interrupt request generated by U20, the
microprocessor chip {U11l) inputs the data stored in latch U30 and an-
alyzes the data. Ull can then store the data into the 16k RAM (U24,
u2s, U26, and U27) if required.

4-91. Integrated circuits U8, U10, U18, U34, and portions of U22
and U23 form a memory address multiplexer. Under control of Ull, the
microprocessor can address the RAM through the multiplexer, or CRT con-
troller U9 can address the RAM.

4-92. Two gates of Ul4 and Y1 are connected as a crystal stabilized
oscillator which generates a 14.43098 MHz reference frequency. This
frequency is a "dot clock" which generates timing for CRT controller U9.
~In addition, UlZ2 and Ul4 form a divide-by-nine counter which outputs a

- "character clock". These two clocks determine that each character posi-
tion will be 9 dot positions wide.

4-93, The character clock output of Ul2 is routed to the dot coun-
ter carry input of U9. In addition, the dot counter carry signal is in-
verted and used to load data into U6, Ul3, and U29. ULl3 is a shift reg-
ister that is loaded with parallel data from the character generator for
each Tine of each character. It receives its first eight dots from
character generator U28. The ninth dot will always be the same as the
first because the H output and the serial input are connected together.
The H output is pre-processed dot video as the shift register is clocked
at the dot clock rate.

4-94, CRT controller chip U9 addresses RAM through the address
multiplexer to scan across and down the screen as the sweep proceeds.
Lines HP through H6 address the horizontal characters, or the low order
portion of RAM address. Output lines DRP through DR4 address the ver-
tical row, or the high order portion of RAM address.
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4-95. The row address information is used as the low order portion
of the address input for character generator U28. The high order por-
tion of the address for the character generator is the lower seven bits
of the word from RAM. The CRT controller chip address lines, the RAM,
and the character clock Tatch the RAM data into U29. Therefore, the
character generator U28 which then yields the dot pattern. This dot
pattern is then loaded into shift register Ul3 and is shifted out as
dot video.

4-96. CRT controller U9 also provides blanking, composite sync,
vertical sync, and horizontal sync as outputs. The composite sync is
gated in U36 and applied to latch U33 to generate a bus request-not
{BUSRG) signal. Under normal conditions, the microprocessor (U11) will
insert a HIGH in Tatch U33. This HIGH allows the microprocessor to
access the data bus and the RAM only during sync pulse formation. In
response to the BUSRQ input, Ull will output a bus acknowledge (BUSAK)
signal.

4-97. BUSAK signals the RAM address multiplexer that the microproc-
essor has suspended processing and has allowed CRT controller U9 to
access the RAM address bus and the data bus to read information from
RAM. When the composite sync pulse is output, the BUSRQ and therefore
the BUSAK goes away, and the microprocessor is again allowed to access
RAM,

4-98. Therefore, the microprocessor operates only during the low-
going composite sync pulses, or when Ull writes a LOW into D7 of latch
U33. With a LOW in U33, the latch output is gated with composite sync
so that the microprocessor operation can not be suspended. The only
time this occurs is when the microprocessor has a great deal of pro-
cessing to perform. A clear screen function is an example of when a
great deal of processing is required as all RAM must be cleared.

4-99, Integrated circuits Ul5 and U20 form a five-bit, divide-by-
32 counter which operates from vertical sync. This counter generates
an approximate 2 Hz signal which is used to generate a special effect
when desired.

4-100, The highest order memory bit of the RAM data (D7) is used as
an enhancement flag. This bit is loaded into U6 at the same time that
113 is loaded with dot information. The output of U6 indicates to the
remaining logic circuitry which characters are to be enhanced. An exam-
ple of enhanced characters are the reverse video characters that display
the out-of-limit transmitter parameters. Active enhancement modes are
controlled by the microprocessor which controls the output of latch U33.
The following 1ist details the meaning of each data bit.
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DATA BIT LATCH @ EFFECT

4 7 Controls the gate to the BUSRQ input of
the microprocessor.

4 2 Underlines the enhanced characteré
(unused).

3 5 Causes all video to be blanked.

2 6 Causes all enhanced characters to appear

in reverse video.

4-101. The dot video is then inverted by UZ, and depending upon the
inputs to U3, the dot video may be inverted again. U3 is an exclusive
OR gate which functions as a selective inverter. If pin. 12 is LOW, the
input will be output in a non-inverted condition. If pin 12 is HIGH,
the input will in inverted.

4-102. The dot video from U3 is routed through another gate of U4 in
which the video is gated with vertical sync which blanks the video :
during the vertical interval. The video is also gated with the blanking
output of CRT controller U9 which blanks the video during the blanking
portion of the horizontal sweep. The video is also gated with a third
blanking signal through inverter U2 from Ul6. This signal gates to-
gether the enhancement flag from U6 and the blinking enhancement bit
from U33. As the underline enhancement mode is not used in the MVDS,
the fourth input to Ulée is inactive.

4-103. Integrated circuit Ul7 gates together two different sets of
conditions that can cause video reversal (used as a special effect to
intensify or highlight a portion of the display screen). The first set
of conditions generates the blinking underline curser. Ul7 does this by
gating together the blinking signal from Ulb, the cursor position from
CRT controlier U9, and the row 9 conditions. When all these conditions
occur, the output of Ul7 will go HIGH, causing the video to be reversed
in row 9 of the character designated by U9 as the cursor position.

4-104. The second set of conditions that generates reversed video
involves the enhanced fields controlled by the microprocessor. When the
enhancement flag is set and reverse video enhancement is selected, the
output of U17 will go HIGH, caus1ng the video reversal. Again, because
underline enhancement is not used in the MVDS, the third input to Ul17 is
not active.

4-105. The output circuit consists of transistor Ql which mixes the

composite sync from U9 with dot video from U4 to generate a 75 Ohm coni-
posite video output (video plus sync).
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SECTION V
MYDS MAINTENANCE

5-1. INTRODUCTION.

5-2. This section provides maintenance information for the
Broadcast Electronics MYDS.

5-3. SAFETY CONSTDERATIONS.

5-4. Low voltages are used throughout the MVDS circuit boards,
however maintenance with power energized is always considered haz-
ardous and caution should be observed. A1l high voltages used within
the controller cabinet have been shielded, however do not touch any
component within the controller cabinet with power energized. Good
judgement, care, and common sense must be practiced to prevent ac-
cidents. The procedures contained in this section should be performed
only by experienced and trained personnel.

5-5. If any MVYDS maintenance requires removal of the controller
cabinet or troubleshooting within the transmitter, refer to the ap-
plicable transmitter manual for safety and maintenance procedures.
Never open the transmitter unless all primary power is disconnected.

5-6. MAINTENANCE.
CAUTION INADVERTENT CONTACT BETWEEN ADJACENT COMPONENTS
‘ OR CIRCUIT BOARDS WITH TEST EQUIPMENT CAN CAUSE
CAUTION SERIOUS DAMAGE TO THE MVDS.
5-7. PREVENTATIVE.
5-8. The preventative maintenance philosophy consists of regularly

inspecting the MVYDS for improperly seated circuit boards and semicon-
ductors, and components damaged by overheating. Also, clean the circuit
boards as required to prevent future failures.

5-9. ADJUSTMENTS.

WARNING NEVER OPEN THE TRANSMITTER UNLESS ALL PRIMARY
POWER IS DISCONNECTED.

5-10. The following text provides procedures to adjust all controls
associated with the MVDS. Adjustment procedures for each control are
presented in the following order.

A. Input/Output circuit board adjustments.
B. Analog/Digital circuit board adjustments.

5-1
WARNING: DISCONNECT POWER PRIOR TO SERVICING



5-11. INPUT/OQUTPUT CIRCUIT BOARD ADJUSTMENTS.

5-12. MYDS 24-HOUR CLOCK ADJUST (C2}. The MVDS 24-hour clock con-
trol adjusts the clock frequency to provide accurate time. To adjust
the control, refer to the following information.

5-13. Required Equipment. The following equipment is required to
adjust the MVDS 24-hour clock control (C2).

A. Insulated adjustment tool, flat-tip (BE P/N 407-0083).

B. Frequency counter.

5-14, Procedure. To adjust the control, proceed as follows:
5-15. Apply power to the transmitter,

5-16. Refer to Figure 5-1 and connect a frequency counter to the
clock frequency test point (TPl).

5-17. Adjust capacitor C2 until the frequency counter indicates
32,768.0 Hz.

5-18. - Remove the frequency counter.

| CLOCK FREQUENCY TEST POINT

TRt @Qa/ FREQUENCY : 32.168.0 Hz
C2 e | CLOCK FREQUENCY ADIUST
-
S |
GOPYRIGHT @ 1985 BROADGAST ELECTRONICS, INC.
597-0036-19

FIGURE 5-1. INPUT/OUTPUT CIRCUIT BOARD CONTROL

5-2
WARNING: DISCONNECT POWER PRIOR TO SERVICING



5-19, ANALOG/DIGITAL CIRCUIT BOARD ADJUSTMENTS.

5-20. PA FORWARD POWER, PLATE VOLTAGE, AND PLATE CURRENT DIGITAL
DISPLAY CALIBRATE (R43, R67, R94). To calibrate the values of PA
FORWARD POWER, PLATE VOLTAGE, and PLATE CURRENT displayed on the normal
display screen to the transmitter analog meters, refer to the following
procedure.

5-21. Required Equipment. The following equipment is regquired to
adjust the PA FWD PWR, PLATE E, and PLATE I digital display calibrate
controls {R43, R67, R94).

A. Insulated adjustment tool, flat-tip (BE P/N 407-0083).

5-22. Procedure. To adjust the controls, proceed as follows:

NOTE ENSURE THE TRANSMITTER FORWARD POWER, PLATE
VOLTAGE, AND PLATE CURRENT METERS ARE CORRECTLY

NOTE CALIBRATED BEFORE PROCEEDING.

5-23.  Apply power and operate the transmitfer at the normal RF

power.

5-24. Observe the transmitter OUTPUT POWER meter and the PA OUTPUT

value displayed on the normal display screen.

5-25. Refer to Figure 5-2 and adjust R43 until the digital value
displayed on the normal display screen is equal to the indication on the
meter,

5-26. Repeat the R43 procedure for PLATE VOLTAGE and PLATE CURRENT,
adjusting R67 and R94 until the vaiue on the normal display screen is
equal to the indication on the respective meter.

5-27. ANALOG/DIGITAL CONVERTER OFFSET VOLTAGE ADJUST (R85, R86,
R87)}. Potentiometers R85, R86, and R87 adjust the analog/digital con-
verter offset voltage. Due to the critical function of the offset volt-
age controls, field adjustment is not recommended. If adjustment is re-
quired, the analog/digital circuit board must be returned to the factory
for calibration.

5-28. TROUBLESHOOTING.,

5-29. Troubleshooting within the controller circuit board cage is
not considered hazardous due to the low voltages and currents involved.
A11 high voltages used within the controller cabinet have been shielded,
however do not touch any component within the controller cabinet with
power energized.

5-3
WARNING: DISCONNECT POWER PRIOR TO SERVICING



| PA FORUARD POWER VIDEO
DISPLAY CALIBRATE

|~ PLATE VOLTAGE VIDEO
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FIGURE 5-Z2. ANALOG/DIGITAL CIRCUIT BOARD CONTROLS

5-30. If any MVDS maintenance requires removal of the controller
cabinet or troubleshooting within the transmitter, refer to the appli-
cable transmitter manual for safety and maintenance procedures. Never
open the transmitter unless all primary power is disconnected.

NOTE WHEN MVDS IS DISABLED, ALL LOCAL AND REMOTE METER
INDICATIONS WILL BE INACCURATE. TO CORRECT THE
NOTE METER INDICATIONS, REMOVE CABLE W7 FROM THE ANALOG-

TO-DIGITAL CONVERTER CIRCUIT BOARD.

5-31. An extender circuit board with a reset switch is provided to
assist troubleshooting. The reset switch clears all the digital cir-
cuitry which allows the system to generate new data. When the extender
circuit board is not used, it must be inserted in the far left recep-
tacle in the controller circuit board cage.

5-32. The troubleshooting philosophy for the MVDS consists of iso-
lating a problem to a specific circuit board. The problem may be iso-

lated by referencing the following warnings and Table 5-1 which lists
specific symptoms and items to check.
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TABLE 5-1. MYDS TROUBLESHOOTING

SYMPTOM ITEMS TO CHECK
Missing Video Display Power supply, video monitor, video
cables W6 and W10, and the VDM cir-
cuit board.
An Entire Highlighted Cable W1l.

_Screen With Missing Video
Display (all green

display)

Flashing Video Display CPU circuit board switch programming,
microprocessor, 64K memory circuit
board.

Unstable Data Values On Cable W7, analog/digital circuit

Video Display board.

Inoperative Keyboard +5Y keyboard supply at pin 11 on the
EMI filter circuit board, keyboard
cable, cable W8, input/output circuit
board.

Disabled Logging Correct log interface and status of
logging system on the customer con-
figuration screen, cable W8, cables
to the logging devices, input/output
circuit board.

Missing Clock Information Clock batteries.

After A Power Failure
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WARNING NEVER OPEN THE TRANSMITTER UNLESS ALL POWER IS
DISCONNECTED. USE THE GROUNDING STICKS PROVIDED

WARNING TO ENSURE ALL COMPONENTS ARE DISCHARGED BEFORE
ATTEMPTING ANY MAINTENANCE.

WARNING : REMOVE ALL JEWELRY BEFORE TROUBLESHOOTING,

WARNING REMOVE ALL POWER BEFORE INSERTING OR REMOVING
PRINTED CIRCUIT BOARDS OR REPLACING ANY COM-

WARNING PONENTS.

CAUTION WHEN REPLACING A COMPONENT MOUNTED ON A HEAT
SINK, ENSURE A THIN FILM OF A ZINC-BASED HEAT-

CAUTION SINK COMPOUND IS USED (BE P/N 700-0028) TO
ASSURE GOOD HEAT DISSIPATION.

CAUTION INADVERTENT CONTACT BETWEEN ADJACENT COMPONENTS
OR CIRCUIT BOARDS WITH TEST EQUIPMENT CAN CAUSE

CAUTION SERIOUS DAMAGE TO THE MVDS.

NOTE IF AN ANALOG/DIGITAL CONVERTER FAILS, THE
ANALOG/DIGITAL CIRCUIT BOARD MUST BE RETURNED

NOTE TO THE FACTORY FOR REPAIR.

5-33. Once the trouble is isolated and power is totally deener-

gized, it is suggested that the exact problem be located with resistance
checks using the schematic diagrams and the theory of operation. The
faulty component may be repaired locally or the entire device may be
returned to Broadcast Electronics, Inc. for repair or replacement.

5-34, COMPONENT REPLACEMENT. Refer to Section V of the applicable
transmitter manual for the component replacement procedure. :
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SECTION VI
PARTS LIST

b-1. INTRODUCTION.

6-2. This section provides descriptions and part numbers of parts
and assemblies reguired for maintenance of the Broadcast Electronics
MVDS. Fach table entry in this section is indexed by the reference
designators of the applicable schematic diagram.

6-3. Table 6-1 indexes all tables listing assemblies and sub-

assemblies having replaceable parts, the table number 1isting the parts,
and the page number of the applicable table.

TABLE 6-1. REPLACEABLE PARTS LIST INDEX

TABLE NO. DESCRIPTION PART NO. PAGE
6-2 MICROPROCESSOR VIDEO DIAGNOSTICS SYSTEM 909-0091 6-2
OPTION
6-3 MICROPROCESSOR MOTHERBOARD ASSEMBLY 919-0023 6-2
6-4 VIDEQ DISPLAY MODULE CIRCUIT BOARD 919-0036 6-2
ASSEMBLY
6-5 INPUT FILTER CIRCUIT BOARD ASSEMBLY 919-0057 6-4
6-6 ANALOG/DIGITAL CIRCUIT BOARD ASSEMBLY 919-0058/ 6-4
-001
6-7 CENTRAL PROCESSOR UNIT CIRCUIT BOARD 919-3059 6-6
ASSEMBLY
6-8 INPUT/OUTPUT CIRCUIT BOARD ASSEMBLY 919-0024  6-7
6-9 64K MEMORY CIRCUIT BOARD ASSEMBLY 918-0017- 6-10
001/
-003/
-005/
-0106/
-030/
-035
6-10 CABLE ASSEMBLY, FM MICROPROCESSOR 949-0105 6-10
6-11 CABLE ASSEMBLY, MICROPROCESSOR POWER 949-0035 6-1i
SUPPLY
6-12 ASSEMBLY, EXHAUST AIR TEMPERATURE SENSOR 919-0082 6-1:

6-1



TABLE 6-2.

M1CROPROCESSCR VIDEQ DLIAGNOSTICS SYSTEM OPTION - 909-0091

REF. DES. DESCRIPTION PART NO. QTY.
- Fuse, ACC, Z Ampere, Slow-Blow 334-0200 2
- Microprocessor Motherboard Assembly 919-0023 1
-—-- Video Display Module Circuit Board Assembly ©919-0036 i
---- Input Filter Circuit Board Assembly 119-0057 1
--—- Analog/Digital Circuit Board Assembly Y19-0058 1
- Central Processor Unit Circuit Board Assembly 919-0059 1
—_——— Input/Output Circuit Board Assembly 919-0024 1
m_—— 64K Memory Circuit Board Assembly 218-0017 1
- Keyboard, Serial No: ASCI| 808-4003 1
m——— Assembly, Monitor 959-0135 1
== " BNC Receptacle, Bulkhead, UG492A/U 417-0017 1
———— Connector, Adaptor, BNC to UHF 417-0126 1
Turnlock Fastener, {(For Monitor Assembly)
Stud 420-0020 2
Retainer Ring 420-0021 2
-—--- - Cable Assembly, FM Microprocessor 949-0105 1
- Cable Assembly, Microprocessor Power Supply 949-0035 1
——— Assembly, Exhaust Air Temperature Sensor 919-0082 1
TABLE 6-3. MICROPROCESSOR MOTHERBOARD ASSEMBLY - 919-0023
REF. DES. DESCRIPTION PART NO. QTyY.
J2 THRU J8 Connector, 100-Pin 418-5001 7
---- Connector, 6-Pin b17-0677 1
- Blank Circuit Beard 519-0023 1
TABLE 6-4. VIDEQ DISPLAY MODULE CIRCUIT BOARD ASSEMBLY - 919-0036
(Sheet 1 of 3)
REF. DES. DESCRIPTi0N PART NO. QTY.
€1 THRU C6, Capacitor, Ceramic Monolithic, 0,1 uF +20%, 100V 003~1054 11
C9 THRU Ci13
Clk Capacitor, Electrolytic, 10 uF +20%, 25V, Tantalum 063-1074 1
Ci5 THRU Capacitor, Ceramic Monolithic, 0.1 uF +20%, 100V 003-1054 4
c18
€19,C20 Capacitor, Electrolytic, 10 uF +20%, 25V, Tantalum 063-1074 2
c23 Capacitor, Ceramic Morelithic, 0.1 uF £20%, 100V 003-1054 1
C24 Capacitor, Electrolytic, 10 uF +20%, 25V, Tantalum 063-1074 1
C25 Capacitor, Ceramic, 10 pF +10%, 1 kV 001-1014 1
C26 Capacitor, Mica, 1000 pF +5%, 500W Vdc 041-1032 1
CR2 Dicde, 1N4148, Silicon, 75V, 0.3 Amperes 203-4148 1
J2 Header, 3~-Pin 117-0003 1
J3 Connector, BNC, 90° Angle 417-0037 1
P2 Jumper, Programmable 240-0004 1
Q1 Transistor, 2N3904, Silicen, NPN, T0-92 Case 211-3204 1
R1,R2 Resistor, 2.2 k Ohm 5%, 1/4W 100~2243 2
R3 Resistor, 100 Ohm 5%, 1/4W 106-1033 1
R4 Resistor, 2.2 k Ohm £5%, 1/4W 100-2243 i
R5 Resistor, 1.5 k Chm 5%, 1/4W 100-1543 1
R6 THRU R8 Resistor, 560 Ohm +5%, 1/4W 100-5633 3
R10 THRU Resistor, 2.2 k Ohm +5%, 1/4W 100-2243 3
R12
R13 Resistor, 22 k Ohm 5%, 1/4W 100-2253 1
R14 Resistor, 4.7 k Ohm 5%, 1/4W 100-4743 1
R15 Resistor, 2.2 k Ohm +5%, 1/4W 100-2243 1
RP1 Resistor Network, AB210A103, 10 k Ohm, Single-lIn-Line 226~1050 1
Package, 10-Pin
Uz Integrated Circuit, SN74LS04N, Schottky Hex Inverter, 228-2404 1
14-Pin DIP
U3 Integrated Circuit, SN74L586N, Quad 2-Input XOR, Schottky, 228-2486 1

14-Pin



TABLE 6-%. VIDEC DISPLAY MODULE CIRCUIT BOARD ASSEMBLY - 919-0036

{Sheet 2 of 3)

REF. DES. DESCRIPTION PART NO. CTY.

Uk Integrated Circuit, SN7425N, Dual &4-Ipput, NOR Gate, 228-0009 1
14%-Pin DIP

ue Integrated Circuit, 74LS74N, Dual D-Type Flip-FLOP, 14-Pin 228-0074 1

us Integrated Circuit, SN74LS5157N, Schottky Quad 2-Line to 228-0007 1
1-Line Data Selector, 16-Pin DIP

us Integrated Circuit, CRT5027, Timing and Control, 40-Pin DIP 228-0013 1

ulo Integrated Circuit, SN74L5157N, Schottky Quad 2-Line to 228-0007 1
1-Line Data Setector, 16-Pin DIP

(U Integrated Circuit, Z80A, 40-Pin DIP 229-3880 1

w2 Integrated Circuit, SN74163N, 4-Bit Synchronous Counter, 228-0011 1
16-Pin DIP

U3 integrated Circuit, SN74LS165N, Schottky 8-Bit Shift 228-0004 1
Register, 16-Pin DIP

(L integrated Circuit, SN74S504N, Schottky Hex Inverter, 14-Pin 228-0008 1

uis integrated Circuit, SN741.593N, Schottky 4-Bit Counter, 228-0010 1
14-Pin DIP

Ule Integrated Circuit, SN74L520N, Dual 4-lInput, Schottky, 228-2420 1
14-Pin DIP

uiz Integrated Circuit, SN74LS10N, 3-!nput NAND Gate, Schottky, 228-25410 1
14-Pin DIP

u1g Integrated Circuit, SN74L5157N, Schottky Quad 2Z-Line to 228-0007 1
1-Line Data Selector, 16-Pin DIP

Ui9 Integrated Circuit, SN74LS5368N, Hex Bus Driver Schottky, 228-0002 1
16-Pin DIP

U20 Integrated Circuit, 74LS74N, Dual D-Type Flip-Flop, 14-Pin 228-0074 1

U214 Integrated Circuit, SN74L5155N, Schottky Decoder-Demulti- 228-0006 1
plexer, 16=Pin DiP

U2z Integrated Circuit, SN74L504N, Schottky Hex Inverter, 228-2404 1
14-Pin DIP

uz23 Integrated Circuit, SN74LS00N, Quad NAND Gate, Schottky, 228-2400 1
14-Pin DIP

U2& THRU Integrated Circuit, MM2114, 1024 X 4-Bit Static RAM, 228-0012 4

u27 18-Pin DIP

uz9 Integrated Circuit, SN74L5273N, Octal D-Type Latch, Schottky, 228-0003 1
20-Pin DIP

u3o Integrated Circuit, SN74LS373N, Octal D-Type latch, Schottiky, 228-0001 1
20-Pin DIP

u31 Integrated Circuit, SN74LS14N, Hex Schmitt-Trigger Inverter, 228-2414 1
14«Pin DIP

Uiz integrated Circuit, SN74LS20N, Dual 4-Input, Schottky, 228-2420 ki
14-Pin DIP

33 Integrated Circuit, SN74LS5273N, Octal D-Type lLatch, Schottky, 228-0003 1
20-Pin DIP

U3k integrated Circuit, SN74L3157N, Schottky Quad 2-line to 228-0007 1
1-Line Data Selector, 16-Pin DIP

U35 Integrated Circuit, SN74L5139N, Schottky Dual 2-Line te 228-0005 1
i-Line Decoder, 16~Pin DIP

U3e Integrated Circuit, SN74L500N, Quad NAND Gate, Schottky, 228-2500 1
14-Pin DIP

VR1 Voltage Regulator, MC7812CK, 12V, 1.5 Ampere 227-7812 1

XU2 THRU Receptacle, 14-Pin DIP 417-1404 5

Xus

Xu7 Receptacle, 28-Pin DIP 417-2804 1

Xus Receptacle, 16-Pin DIP 417-1604 1

Xu9 Receptacle, 40-Pin DIP 417-4005 1

XU10 Receptacle, 16-Pin DIP 417-1604 1

XUt Receptacle, 40-Pin DIP 417-4005 1

XU12,XU13 Receptacle, 16-Pin DIP k17-1604 i

XUlt THRU Receptacle, 14-Pin DIP L17=-1404 4

Xui7

Xu18,xu19 Receptaclie, 16-Pin DIP §17-1604 2

Xuz2o0 Receptacle, 14~Pin DIP 517-1404 ]

Xu21 Receptacle, 16-Pin DIP §17-1604 1

AU22,XU23 Receptacle, 14-Pin DIP B17-1404 2

Xu24 THRU Receptacle, 18-Pin DIP §17-1804 4

xuz27



TABLE 6-4. VIDEO DISPLAY MODULE CIRCUIT BOARD ASSEMBLY - 919-0036

{Sheet 3 of 3)

REF. DES. DESCRIPTION PART NO. QTY.
Xuz8 Receptacle, 28-Pin DIP h17-2804 1
XU29,XU30 Receptacle, 20-Pin DIP 417-2004 2
XU31,Xu3z2 Receptacle, 14~-Pin DIP L17-1404 2
Xu33 Receptacle, 20-Pin DIP 817-2004 1
XU3&,XU35 Receptaclie, 16-Pin DIP E17-1604 2
Xu3e Receptacle, 14-Pin DIP ' Ei7-1404 1
Yi Crystal, 14.43098 MHz +0.05% @ 20 to 50°C, AT Cut, NE18A Case 390-0005 1
-—-- tntegrated Circuit, AM2764A-2DC, EPROM, 8K X 8, Programmed 220-2764 2
with Video Display Module Control and Character Generator
Software U7 and U28, V2.0
-—-- Btank Circuit Board 518-6351 1
TABLE 6-5. INPUT FILTER CIRCUIT BOARD ASSEMBLY - 919-0057
REF. DES. DESCRIPTION PART NO. QTY.
Ci THRU C20 Capacitor, Mica, 390 pF #5%, 100V 042-3922 20
c21 Capacitor, Electrolytic, 10 uF, 35V 023-1076 1
€22 THRU Capacitor, Mica, 390 pF £5%, 100V 042-3922 7
C28
C29 Capacitor, Mylar Fiilm, 0.1 uF, 100V 030-1053 1
C30 THRU Capacitor, Mica, 390 pF £5%, 100V 042-3922 31
Ccs0
D1 Diode, 1N4005, Silicon, 600V @ 1 Ampere 203-4005 1
J1 THRU J& Connector, 25-Pin 417-2500 i
L1 THRU L28 . Choke, RF: 4,7 uH, 430 mA 360-0022 28
DC Resistance: 0.55 Ohms
Resonant Frequency: 115 MHz
-——- integrated Circuit, MC1805CT, Voltage Regulator, 227-7805 1
"5V @ 1.0 Ampere, T0-220 Case
- Header, 2-Pin, 90° Angle 417-0075 1
- Plug, Keying AMP 206509-1 ¥17-0090 b
core Blank Circuit Board 519-0057 1
TABLE 6-6. ANALOG/DIGITAL CIRCUIT BOARD ASSEMBLY - FM~1,5A, FM-3.5A, FM-5A, FM-10A - 919-0058,
FM-30A, FM-35A - 919-0058-001 {Sheet 1 of 3)
REF. DES. DESCRIPTION PART NO, qTyY.,
¢1 THRU C16 Capacitor, Electrolytic, 10 uF, 35V 023-1076 16
C24 Capacitor, Mylar Fiim, .01 uF +10%, 100V 631-1043 1
C25 Capacitor, Electrolytic, 100 uF +10%, 16V 020-1082 1
€26 THRU Capacitor, Electrolytic, 4.7 uF, 35V 024-4764 3
c28
C29 THRU Capacitor, Mylar Film, .01 uF £10%, 100V 031-1043 11
€39
Ci45 Capacitor, Electrolytic, &7 uF, 35V - 020-5770 1
Cché Capacitor, Electrolytic, 100 uF =10%, 16V 020-1082 1
Cu7 Capacitor, Electrolytic, 47 uF, 35V 020-4770 1
C48 THRU Capacitor, Mylar Film, .01 uF £10%, 100V 031-1043 9
C56
b1 THRU Diode, 1N&005, Silicon, 600V, 1 Ampere 203-4005 32
D16, D24
THRU D39
J2,J3,J6 Header, 3-Pin 417-0003 6
THRU J9
P2,P3,P6 Jumper, Programmable 340-0004 6
THRU PS . ‘
Q1 Transistor, 2N3904, Silicon, NPN, T0-92 Case 211-3904 1
Rt THRU R16 Resistor, 10 k Ohm 1%, 1/4W 100-1051 16
R24 Resistor, 1.21 k Ohm 1%, 1/4W 103-1214 1
R25,R26 Resistor, 10 k Ohm +1%, 1/4W 100-1051 2



TABLE 6-6. ANALOG/DIGITAL CIRCU!IT BOARD ASSEMBLY - FM-1.5A, FM-3.5A, FM-5A, FM-10A - 919-0058,

FM-30A, FM-35A - 919-0058-001 {Sheet 2 of 3)
REF. DES. DESCRIPT!ON PART NO. QTY.
R27 Resistor, 23.2 k Ohm %1%, 1/tW 103-2325 1
R31 Resistor, .66 k Ohm £1%, 1/4W 100-8641 1
R32 THRU Resistor, 10 k Ohm +1%, 1/4W 100-1051 3
R34
R35 Resistor, 1 Meg Ohm 1%, 1/4W 103-1007 1
R36 Resistor, 10 k Ohm 1%, 1/4W 100-1051 1
R37 Resistor, 210 k Ohm 1%, T/4W 103~2106 1
R41 Resistor, 10 k Ohm 1%, 1/4W 100-1051 1
R&2 Resistor, 4.99 k Ohm 1%, 1/4W 100-5041 1
R&3 Potentiometer, 2 k Ohm x10%, 1/2W 178-2044 1
Rivk Resistor, 97.6 k Ohm +1%, 1/4W 100-9751 1
R&5,RL6E, Resistor, 10 k Ohm +1%, 1/4W 100-1051 b
R48,R53
R54 Resistor, 9.09 k Ohm 1%, 1/4W 103-9041 i
R55 Resistor, 10 k Chm +1%, 1/4W 100~1051 1
R56 Resistor, 8.25 k Ohm +1%, 1/4W 103-8254 1
R57,R58, Resistor, 10 k Ohm +1%, 1/4W 100-1051 5
R60 THRU R62
R&67 Potentiometer, 1 k Ohm +10%, 1/2W 178-1043 1
RG8 Resistor, 9.31 k Ohm +1%, 1/4W 103-9314 1
R&9 Resistor, 6650 Ohm 1%, 1/4W 103-6641 1
R70 Resistor, 9.09 k Ohm %1%, 1/4W 103-9041 1
R71 Resistor, 6650 Ohm +1%, 1/4W 103-6641 1
R72 Resistor, 10 k Ohm £1%, 1/4W 100-1051 1
R74 Resistor, 4.7 k Ohm £5%, 1/4W 100-4743 1
R75 Resistor, 130 k Ohm 1%, 1/4W 103-1306 1
R77 Resistor, 100 k Ohm £1%, 1/4W 103-1062 1
R78 Resistor, 20 k Ohm 1%, 1/4W 103-2051 1
R79 Resistor, 8.25 k Ohm £1%, 1/4W 103-8254 1
R80,R81 Resistor, 10 k Qhm +1%, 1/4W 100-1051 2
R82 Resistor, 8.25 k Ohm +1%, 1/4W 103-8254 ]
Rob Resistor, 4.7 k Ohm 5%, 1/4W 100-4743 1
RB85,R86 Potentiometer, 100 Chm £10%, 1/2W 177-1034 2
RE8 Resistor, 220 k Ohm +5%, 1/4W 100-2263 1
R89 Resistor, 20 k Ohm +1%, 1/4W 103-2051 1
RS0 Resistor, 100 k Ohm *1%, 1/4W 103-1062 1
RO1 Resistor, 4.7 k Ohm 5%, 1/4W 100-5743 1
R92 Resistor, 100 Ohm 5%, 1/4W 100-1033 1
R93 Resistor, 10 k Ohm +5%, 1/4W 100-1053 ]
R95,R96 Resistor, 1 Meg Ohm +1%, 1/4W 103-1007 2
U1l THRU Integrated Circuit, TLO72CP, Dual Cperational Ampliifier, 221-0672 11
ulo,uls 8-Pin DIP
Ule Integrated Circuit, ADS81KH, Negative 10V Precision 220-0581 1
Regutlator, T0-5 Case
ui7 Integrated Circuit, SN74L504N, Low-Power Schottky Hex 228-2404 1
Inverter, 14-Pin DIP
u18 integrated Circuit, SN74LS00N, Low-Power Quad NAND Cate, 228-2400 1
14«Pin DIP
uie Integrated Circuit, SN74LS20N, Schottky Dual &-Input NAND 228~2420 1
Cate, 14-Pin DIP )
U20 Integrated Circuit, SN74LS30N, Schottky &-lnput NAND Gate, 228-2430 1
14-Pin DIP
u21,uz22 Integrated Circuit, SN74LS5244N, QOctal Tri-State Bus Driver, 228-2244 z
20-Pin DIP
uz3 Integrated Circuit, SN74LS42N, BCD-To-Decimal Decoder, 228-2442 1
16-Pin DIP
UL integrated Circuit, 74LS74N, Dual D-Type Flip-Flop, 14-Pin DIP 228-0074 1
uz25 Integrated Circuit, 74L$123, Schottky Dual Monostable 220-2123 1
Multivibrator, 16-Pin DIP ’
uz26,U27 Integrated Circuit, AD7581LN, 8-Channel A-D Converter, CMOS, 220-7581 2
28-Pin DIP
XUt THRU Socket, 8-Pin DIP 417-0804 11
X110, XUl
XU17 THRU Socket, 14-Pin DIP 417-1404 [
Xuzo0
Xu21,xXu22 Socket, 20-Pin DIP 417-2004 2
xuz23 Socket, 16-Pin DIP 417-1604 1



TABLE.676. ANALOG/DIGITAL CIRCU{IT BOARD ASSEMBLY - FM-1.5A, FM-3.5A, FM-5A, FM-10A - 919-0058,

FM-30A, FM-35A - 919-0058-001 {Sheet 3 of 3)
REF. DES. . . DESCRIPTION PART NO. QTY.
Xu24 Socket, 14~Pin DIP B17-1404 1
Xu2s "Socket, 16-Pin DIP ¥17-1604 1
XU26,XU27 Socket, 28-Pin DiP §17-2804 2
———- Pad, Transistor Mounting, T0-18 Case 409-0121 1
-—-- Blank Circuit Board 519-0058 1
ADDITIONAL PARTS FOR ANALOG/DIGITAL CIRCUIT BOARD
ASSEMBLY - 919-0058 .
R&7 Resistor, 12.7 k Chm +1%, 1/4&W 103-1275 1
RE9 Resistor, 10 k Ohm 1%, 1/4W 100-1051 1
R73 Resistor, 12.7 k Ohm +1%, 1/4W 103-1275 1
R76 Resistor, 20 k Ohm £1%, 1/4W 103-2051 1
R9%4 Potentiometer, 5 k Ohm +10%, 1/2W% 178-5043 1
ADDITIONAL PARTS FOR ANALOG/DIGITAL CIRCUIT BOARD
ASSEMBLY - 919-0058-001
C17 THRU Capacitor, Electrolytic, 10 uF, 35V 023-1076 7
C23 :
Ci0 THRU Capacitor, Mylar, 0.0% uF x10%, 100V 031-1043 5
chl
D17 THRU Diode, 1N4005, Silicon, 600V @ 1 Ampere 203-4005 14
D23, D40 ’
THRU D46
J4 Header, 3-Pin 417-0003 1
P4 Jumper, Programmable ‘ 340-0004 1
R17 THRU Resistor, 10 k Ohm +1%, 1/4W 100-1051 13
R23, R28 '
THRU R340,
R38 THRU R40
R47 Resistor, 12,7 k Ohm £1%, 1/4W 103-1275 1
R49 THRU Resistor, 10 k Ohm +1%, 1/4W 100-1051 4
R52
R59 Resistor, 2&.9 k Ohm +1%, 1/4W 103-2495 1
R63 THRU Resistor, 10 k Ohm 1%, 1/4W 100-1051 &
R66
R73 Resistor, 12.7 k Ohm 1%, 1/LW 103-1275 1
R76 Resistor, 40,2 k Ohm 1%, 1/4¥ 103-4025 1
R83 Resistor, 8.25 k Chm i%, 1/4W 103-8254 1
R87 Potentiometer, 100 Ohm £10%, 1/2W 177-1034 17
R9%4 Potentiometer, 10 k Ohm x10%, 1/2W ' 176-1054 1
U11 THRU Integrated Circuit, TLO72CP, Dual Operational Amplifier, 221-0072 4
u13, Uts 8§-Pin DIP
u2s integrated Circuit, AD7581LN, 8-Channei A-D Converter, CMOS, 220-7581 1
28-Pin DIP
XUi1 THRU Socket, 8-Pin DIP 417-0804 A
XU13, XU15
Xuzg Socket, 28-Pin DIP 517-2804 1
TABLE 6-7, CENTRAL PROCESSOR UNIT CIRCUIT BOARD ASSEMBLY - 919-0059
(Sheet T of 2)
REF. DES. DESCRIPTION PART NO, QTY.
Ci1 Capacitor, Ceramic Disc, 10 pF *10%, 1 kV 0011014 L
c2 Capacitor, Mica, 1000 pF +£5%, 500V 041-1032 1
C3,C& Capacitor, Electrolytic, 100 uf, 40V 014-1084 - -2
C5 THRU €22  Capacitor, Ceramic, 0.1 uf +80 -20, 10V 000-1055 18
D1 Diode, TN&148, Silicon, 75V, 0.3 Ampere 203-4148 1
R1,R2 Resistor, 560 Ohm x5%, 1/4W 100-5633 2
R3 Resistor, 22 k Ohm £5%, T/4W 100-2253 1
R4 Resistor, 100 Ohm £5%, 1/4W 100-1033 1
R5,R14,R23 Resistor Network, AB210A703, 10 k Ohm, Single-In-Line 226-1050 3

Package, 10-Pin



TABLE 6-7.

CENTRAL PROCESSOR UNIT CIRCUIT BOARD ASSEMBLY - 919-0059

{Sheet 2 of 2)

REF. DES. DESCRIPTION PART NO. QTY.
R32 THRU Resistor, 1 k Ohm 5%, 1/4W 100-1043 3
R34
$1 Switch Assembly, SPST, 8-Pesition DIP 340-0003 1
ut,u2 Integrated Circuit, SN74L5175N, Hex/Quad, Flip-Flop, 228-2175 2
16-Pin DIP
u3 Integrated Circuit, SN74L300N, Quad NAND Gate, 14-Pin DIP 228-2400 1
U4 Integrated Circuit, SN74LS175N, Hex/Quad, Fkip-Fiop, 228-2175 1
16-Pin DIP
5 Integrated Circuit, SN74LS04N, Hex Inverter, 14-Pin DIP 228-2404 1
us Integrated Circuit, SN74LS0ON, Quad NAND Gate, 14-Pin DIP 228-2400 1
u7 Integrated Circuit, SN74LS02N, Quad NOR Gate, 14-Pin DIP 228-2502 1
us Integrated Circuit, SN74L.504N, Hex Inverter, 14-Pin DIP 228-2404 1
uo integrated Circuit, SN74L524%, Octal Tri-State Bus Driver, 228-2244 1
20-Pin
u10 Integrated Circuit, SN74LS02N, Quad NOR Gate, 14-Pin DIP 228-2402 1
u11 Integrated Circuit, SN74LS24k, Octal Tri-State Bus Driver, 228-2244 1
Uiz Integrated Circuit, Z-80A, Central Processor Unit, 40-Pin DIP 229-3880 1
U13 Integrated Cireuit, SN74LS175N, Hex/Quad, Flip-Flop, 228-2175 1
16-Pin DIP
Utls Integrated Circuit, SN74L.5258, Quad 2-lnput Multiplexer with 228-2258 1
Inverted Tri-State Outputs, 16-Pin
u1is Integrated Circuit, SN74LS14N, Hex Schottky Schmitt-Trigger 228-2414 1
inverter, 14-Pin DIP
U1é THRU Integrated Circuit, SN74L5244, Octal Tri-State Bus Driver, 228-2244 5
U220 20~Pin
uz1 Integrated Circuit, SN74LS5258, Quad 2-lnput Multiplexer with 228-2258 1
Inverted Tri-State Gutputs, 16-Pin
XU1,xXuU2 Receptacie, 16-Pin DIP #17-1604 2
xu3 Receptacle, 14-Pin DIP 417-1404 1
XUk Receptacle, 16-Pin DIP 417-1604 1
XUS5 THRU Receptacie, 14-Pin DIP $#17-1404 4
Xus
Xu9 Receptaclie, 20-Pin DIP 417-2004 1
Xu10 Receptacle, 14-Pin DIP 417-1404 1
Xun Receptacle, 20-Pin DIP 417-2004 1
Xu1z Receptaclie, #0-Pin DIP 417-4005 1
XU13,XU14 Receptacle, 16-Pin DIP 171604 2
XU15 Receptacle, 14-Pin DIP 417-1404 1
XU16 THRU Receptacle, 20-Pin DIP 417-2004 5
xuzo
xu21 Receptacle, 16-Pin DIP 417-1604 1
Y1 Crystal, 8 MHz #0.05% from +20°C to +50°C, A/T Cut, 390-0018 1
NE18A Case
“a-- Blank Circuit Board 514-6300 1
TABLE &-8. [INPUT/CUTPUT CIRCULT BOARD ASSEMBLY - 919-0024
(Sheet 1 of 3)
REF. DES. DESCRIPTION PART NO, QTY.
BAT1 THRU Battery, Silver Oxide, 1.5V 350-0004 3
BAT3
Ci Capacitor, Ceramic, 0.1 uF *20%, 50V 003-1054 ]
c2 Capacitor, Ceramic, Adjustable 8-25 pF, 250 Vdc 909-0825 1
C3 THRU Cé Capacitor, Ceramic, 0.1 uF £20%, 50V 003-1054 L3
c7 Capacitor, Ceramic Monolithic, 10 pF 5%, 100V 000-1013 1
C8 THRU C31 Capacitor, Ceramic, 0.1 uF x20%, 50V Q03-105k 24
C32 Capacitor, Tantalum, 47 uF £20%, 6V 061-4774 1
€33 Capacitor, Electrolytic, 100 uF, 16V 020-1084 1
C34,C35 Capacitor, Ceramic, 0.1 uF £20%, 50V 003-1054 2
36,037 Capacitor, Ceramic Monolithic, 56 pF +10%, 200V 001-5613 2
C38 THRU Capacitor, Ceramic, 0.1 uF +20%, 50V 003-1054 11
cus
Cc49 Capacitor, Electrolytic, 10 uF, 35V 023-1076 1
C50 Capacitor, Electrolytic, 1 uF, 50V 024-1064 1



TABLE 6-8. _FNPUT/OUTPUT CIRCUIT BOARD ASSEMBLY - 919-0024

{Sheet 2 of 3)

t4-Pin DIP

REF. DES. DESCRIPTION PART NO. QTY.

€51 Capacitor, Ceramic Disc, 100 pF, 100V 002-1024 1

D1 THRU Diode, TN4148, Silicon, Signal Switching, Z03-4148 13

D13 75V @ 300 mA Maximum

J5 THRU J7 Header, 3-Pin 417-0003 3

P4 Socket, 16-Pin H#17-1604 1

P5 THRU P7 Jumper, Programmable 340-0004 3

Q1 THRU Q7 Transistor, 2N3904%, Siiicon, NPN, T0-92 Case 211-3904 7

R1 THRU R3 Resistor, 10 k Ohm £5%, 1/4W 100-1053 3

R4 THRU R10 . Resistor, 4.7 k Ohm 5%, 1/4W 100-4743 7

R11 Resistor, 330 k Ohm 5%, 1/4W 100-3363 1

R12,R13 Resistor, 10 Meg Ohm 5%, 1/4W 100-1083 2

R14,R15 Resistor, 1 k Ohm +5%, 1/4W 100-1043 2

R17 Resistor, 4.7 k Ohm £5%, 1/4W 100-4743 1

R18 Resistor, 10 k Ohm 5%, 1/4W 100-1053 !

R19 THRU Resistor, 4.7 k Ohm 5%, 1/&W 100-4743 5

R23 )

R24 Resistor, 68 k Ohm +5%, 1/4W 100-6853 1

.R25 THRU Resistor, 4.7 k Ohm 5%, 1/4W 100-4743 3

R27

R28 Resistor, 100 k Ohm £5%, 1/4W 100-1063 1

R29 Resistor, 10 k Ohm +5%, 1/4W 100-1053 1

R30 Resistor, 10 Meg Ohm +5%, 1/4W 100-1083 1

R31 Resistor, 470 k Ohm 5%, 1/4W 100~47863 1

R32,R33 Resistor, 100 Ohm +5%, 1/4W 100-1033 2

R34 Resistor, 4.7 k Ohm £5%, 1/4W 100-4743 1

R35 Resistor, 2.2 k Ohm +5%, 1/4W 100-2243 1

RN1 THRU Resistor Network, 8-22 k Ohm 1/4W Resistors, 16-Pin DIP 226-2250 3

RN3

RN&4 THRU Resistor Network, AB210A103, 10 k Ohm, Single-lIn-Line 226-1050 3

RN6 Package, 10-Pin

RN7 Resistor Network, 8-22 k Ohm 1/4W Resistors, 16~Pin DIP 7226-2250 1

RN8 - Resistor Network, AB21C0A103, 10 k Ohm, Single-in-Line 226-1050 1

. Package, 10-Pin

N9 Resistor Network, 8-22 k Ohm 1/4W Resistors, 16-Pin DIP 226~2250 1

RN10O Resistor Metwork, AB210A103, 10 k Ohm, Single-!n-Line 226-1050 H
Package, 10-Pin

RN11 Resistor Network, AB4L10A471, 9-470 Ohm 1/4W Resistors, 226-0470 i
Single-Iln-Line Package, 10-Pin

51 Switch, 4-5PST, Side Adjust, 8-Pin DIP 340-0013 !

52 THRU 5% Switch, 8-5PST, 16-Pin DIP 340-0003 3

U1 integrated Circuit, 8255A, Programmable Peripheral - Interface, 229-8255 1
24 Parallel Input/Output Lines, 40-Pin DIP

uz,u3 integrated Circuit, 14505, Hex Level Shifter, TTL to CMOS, 228-4504 2
16-Pin DIP

Ul Integrated Circuit, CD4069CN, Hex Inverter, CMOS, 1t4-Pin DIP 228-40869 1

us,ue Integrated Circuit, 14505, Hex Level Shifter, TTL to CMOS, 228-4504 2
16-Pin DIP

U7 THRU Integrated Circuit, 8255A, Programmabie Peripheral Interface, 229-8255 3

U9 24 Parallel Input/Output Lines, 4#0-Pin DIP

ulo Integrated Circuit, SN7475N, 4-Bit Bistable Latch, 16-Pin DIP 228-7575 1

U171 THRU Integrated Circuit, 8251A, Universal Synchreonous/Asynchronous 229-8251 3

U13 Receiver/Transmitter (USART), NMOS, 28-Pin DIP

Ul4 THRU Integrated Circuit, RC741DN, Operational Amplifier, 8-Pin DIP 221-7410 3

Ute

ut7 Integrated Circuit, SN74LS164N, 8-Bit Paralilel Qutput Shift 228-2164 1
Register, TTL, 14-Pin DIP .

Uis Integrated Circuit, SN7475N, 4~Bit Bistable Latch, 16-Pin DIP 228-7475 1

u19 Integrated Circuit, SN74LS00N, Schottky Quad NAND Gate, ©228-2400 1
14-Pin DIP

uz20 Integrated Circuit, SN74LS42N, Dual D-Type Flip-Flop, 228-2442 1
14-Pin DIP

uz21 Integrated Circuit, SN74L5123, Schottky Duai Monostable 220-2123 1
Multivibrator, 16-Pin DIP

u22 Integrated Circuit, MCi146818, Real Time Clock-RAM-Interface, 229-6818 1
CMOS, 24-Pin DIP

uzz Integrated Circuit, 74LSOA4N, Low-Power Schottky Hex inverter, 228-2504 1



TABLE 6-~8., [INPUT/OUTPUT CIRCUIT BOARD ASSEMBLY - 219-0024
{Sheet 3 of 3)

REF. DES. DESCRIPT!ION PART NO. QTyY.

uzs Integrated Circuit, F4702PC, Bit Rate Generator, CMOS, 228-8702 1
16-Pin DIP

u2s Integrated Circuit, 93L34PC, 8-Bit Addressable Latch, 228-1034 1
16-Pin DIP

Uze Integrated Circuit, SN74LS5164N, 8-Bit Parallel Output Shift 228-2164 1
Register, TTL, 14-Pin DIP

uz27 integrated Circuit, SN74L504N, Low-Power Schottky Hex 228-2404 1
inverter, 14-Pin DIP

uza Integrated Circuit, SN74LS20N, Schottky Dual 4-Input NAND 228-2420 1
Gate, 14-Pin DIP

uz29 Integrated Circuit, SN74LS03N, Schottky NAND Gate with Open 228-2403 1
Collectors, 14-Pin DIP

u3o Integrated Circuit, SN74LS10N, Schottky Triple 3-linput NAND 228-2410 1
Gate, 14-Pin DIP

U3l Integrated Circuit, SN74LS14N, Schottky Hex Schmitt Trigger, 228-2414 1
14-Pin DIP

U3z Integrated Circuit, SN74L5244N, Octal Tri-State Bus Driver, 228-2244 1
20-Pin DIP

U3l Integrated Circuit, SN74LS30N, Schottky 8-lInput NAND GCate, 228-2430 1
TTL, i4-Pin DIP

U34,U35 Integrated Circuit, SN74LS244N, Octal Tri-State Bus Driver, 228-2244 1
20-Pin DIP

XBAT1 THRU Battery Holder, Butten Type 350-0003 3

XBAT3

Xu1 Socket, &0-Pin DIP 417-4005 1

XUz,Xu3 Socket, 16-Pin DIP 417-1604 2

Xu4 Socket, 14-Pin DIP 417-1404 ]

Xus,Xueé Socket, 16-Pin DIP 417-1604 2

XU7 THRU Socket, 4#0-Pin DIP 417-4005 3

Xue

Xu1e Socket, 16-Pin DIP 417-1604 1

XU11 THRU Socket, 28-Pin 417-2804 3

Xu13

XUt4 THRU Socket, 8-Pin DIP 417-0804 3

Xuie :

7 Socket, 14-Pin DIP 417-15404 1

XU18 Socket, 16-Pin DIP L37-7604 1

xuie Socket, 14-Pin DIP 417-1404 1

XU20,Xu1 Socket, 16-Pin DIP 417-1604 2

Xxuzz Socket, 24-Pin DIP 417-2404 1

Xu23 Socket, 14-Pin DIP 417-1404 1

Xuz4,XU25 Socket, 16-Pin DIP 417-1604 2

XU26 THRU Socket, 14-Pin DIP 4171404 6

Xu31

XuU3z Socket, 20-Pin DIP 417-2004 1

XU33 Socket, 14-Pin DIP 417-1404 1

XU34 ,XU35 Socket, 20-Pin DIP 417-2004 2

Y1 Oscillator, Crystal, NTF3238C, 10.5 pF, 32,768 kHz 390-0011 1

Y2 Oscillator, Integrated Circuit, CO-238T, Turntable 10 MHz, 390-0002 1
14-Pin DIP

m—- Resistor, 2.2 k Ohm +5%, 1/4W 100-2243 1

--- Blank Circuit Board 519-0024 1



TABLE 6-9, 64K MEMORY CIRCUIT BOARD ASSEMBLY - FM-1.5A - 918-0017-001, FM-3,5A - 918-0017-003,
FM-5A - 918-0017-005, FM-10A - 918-0017-010, FM-30A - 918-0017-030, FM-35A - 918-0017-035

REF, DES. DESCRIPTION PART NO. QTY.

Ci THRU C3 Capacitor, Ceramic, 0.01 uf £20%, 25V 000-1044 3

Cy4 ’ Capacitor, Tantalum, 1 ufF £10%, 35V 064-1063 1

€8 THRU C28 Capacitor, Ceramic, 0.01T uF +20%, 25V 000-1044 21

J1 THRU J24  Jumper, Programmable 340-0004 2k

S2 Switch, 8-SPST, 16-Pin DIP 340-0003 1

U1 *  Resistor Network, 410A472, 4.7 k Ohm, Single-in-Line 226-4740 1
Package, 10-Pin

uz Integrated Cireuit, SN74L5138N, 1 of 8 Deceder, 16-Pin DIP | 228-2138 1

U3 Resistor Network, 410A472, 4.7 k Ohm, Single-In-Line 226=-4740 1
Package, 10~Pin

Uk integrated Circuit, SN74L5138M, 1 of 8 Decoder, 16~Pin DIP 228-2138 1

us Resistor Network, 410A472, 4.7 k Ohm, Single-In-Line 226-4740 1
Package, 10-Pin

Us,u7 Integrated Circuit, SN74LS138N, 1 of 8 Decoder, 16-Pin DIP 228-2138 2

uto Resistor Network, 783-1-R4,7X, 4.7 k Ohm, Single~in-Line 226-5741 1
Package, 6-Pin

U14 THRU Integrated Circuit, SN74LS5244N, Octal Tri-State Bus Driver, 228-2244 4

ui7 20-Pin DIP

u18 Integrated Circuit, SN74LS266N, Quad Exclusive 2-lInput NOR 228-2266 1
Gate, 14-Pin DIP

u19 Resistor Network, 410A472, &.7 k Ohm, Single-In-lLine 226-4740 1
Package, 10-Pin

uzo Integrated Circuit, SN74LS20N, Schottky Dual &-Input NAND 228-2420 1
Gate, 14-Pin DIP

uzi Integrated Circuit, SN74LS04N, Low-Power Schottky Hex 228-2404 1
tnverter, 14-Pin DIP

22 Integrated Circuit, SN74LS00N, Schottky Quad NAND GCate, 228-2400 1
14-Pin DIP

X1 Integrated Circuit, HM&116P-4, 2K X B RAM, CMOS, 24-Pin DIP 229-6116 1

X8 Integrated Circuit, MK48Z02B-25, EEPROM 2K X 8, CMOS, 220-2816 1
24-Pin DIP

X9 THRU Integrated Circuit, MM2716Q, EPROM, NMOS, Z4-Pin DIP 229-2716 21

X27,X29,X30

X1 THRU X32  Socket, 24-Pin DIP 417-2404 32

———- Header, 3-Pin 417-0003 24

——— Socket, 14-Pin DIP 417-1404 h

-—— Socket, 16-Pin DIP 417-1604 &

m——— Socket, 20-Pin DIP 417-2004 &

- Blank Circuit Board 518-0017 1

ADDITIONAL PARTS FOR 64K MEMORY CIRCUIT BOARD
ASSEMBLY - 918-0017-030, 918-0017-035

X371 Integrated Circuit, MM2716Q, EPROM, NMOS, 24~Pin DIP 229-2716 1

TABLE 6-10, CABLE ASSEMBLY, FM MICROPROCESSOR - 249-0105

REF. DES. DESCRIPTION PART NO. Q1v.
- Blower, 29 Ft3/Min {0.82 m3/Min) @ 2700 r/Min 380-0018 1
Motor: 115V, 50/60 Hz

—--- Interconnecting Cables: 949-0105

W6 Video Circuit Board to Bulkhead Tee 1

W7 Controller Filter Circuit Board %o Analog/Digitail 1
Circuit Board

w8 Microprocessor Filter Circuit Board to Input/Output 1
Circuit Board

Wa Controller Filter Circuit Board te !nput/Output Circuit Board 1

W10 Bulkhead Tee to Monitor 1

W11 Controlier Cirecuit Board to Input/Output Circuit Board 1

wi2 RCA Keybeoard to Controller 1

Wi3 Assembly, Blower Cable 4



TABLE 6-11. CABLE ASSEMBLY, MICROPROCESSOR POWER SUPPLY - 249-0035

REF. DES. DESCRIPTION PART NO. 0TY.
JZ Connrector, 6-Pin 18-0006 1
P1,P2 Connector, 6-Pin +18-0670 2
P3 Socket, 3-Contact (Line Cord Socket) 417-0107 1
P8 Connector, 2-Pin 417-0499 1
51 Switch, Toggle, 3PDT, SA @ 120V ac or 28Y dc, 2A @ 250V ac 340-0062 1
(MVDS Power Switch)
- Pins for J2 417-0036 5
-—-- Pins for P1 and P2 417-0053 8
---- Pins for P8 417-8766 2
- Power Supply MVDS System, HCAA-60W-A: 540-0001 1
AC Input: 200/120/220/230-240 Vac, 47-63 Hz
DC Output: +5V @ BA, +15V @ 1A, -15V @ 1A
TABLE 6-12. ASSEMBLY, EXHAUST AIR TEMPERATURE SENSOR - 919-0082
REF. DES. DESCRIPTION PART NO. QTy,
ci,C2 Capacitor, Mica, 390 pF 5%, 100V 0h2-3922 2
C3,Ch Capacitor, Ceramic, .001 uF £10%, 1 kv 002-1034% 2
J1 Socket, 4-Pin £18-0255 1
R1 Resistor, 10 k Ohm +5%, 1/4W 100-1053 1
R2 Resistor, 2.2 k Ohm 5%, 1/4W 100-2243 1
Ul Integrated Circuit, LM35DZ, Celsius Temperature Sensor, 220-0035 1
T0-92 Case
---- Blank Circuit Board 519-0082 1

6-11/6-12
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SECTION VII
MVDS DRAWINGS

INTRODUCTION.

This section provides assembly drawings, schematic diagrams,
and cable diagrams as indexed below for the Broadcast Electronics MVDS.

TITLE

SCHEMATIC DIAGRAM, 64K MEMORY CIRCUIT BOARD
ASSEMBLY DIAGRAM, 64K MEMORY CIRCUIT BOARD

SCHEMATIC DIAGRAM, ANALOG/DIGITAL CIRCUIT
BOARD

ASSEMBLY DIAGRAM, ANALOG/DIGITAL CIRCUIT
BOARD

COMPONENT LOCATOR, ANALOG/DIGITAL CIRCUIT
BOARD

SCHEMATIC DIAGRAM, INPUT/QUTPUT CIRCUIT
BOARD

ASSEMBLY DIAGRAM, INPUT/OUTPUT CIRCUIT BOARD

COMPONENT LOCATOR, INPUT/QUTPUT CIRCUIT
BOARD

SCHEMATIC DIAGRAM, CPU CIRCUIT BOARD
ASSEMBLY DIAGRAM, CPU CIRCUIT BOARD
SCHEMATIC DIAGRAM, VDM CIRCUIT BOARD
ASSEMBLY DIAGRAM, vDM CIRCUIT BOARD
SCHEMATIC DIAGRAM, EMI FILTER CIRCUIT BOARD
ASSEMBLY DIAGRAM, EMI FILTER CIRCUIT BOARD

SCHEMATIC DIAGRAM, EXHAUST AIR TEMPERATURE
SENSOR CIRCUIT BOARD

ASSEMBLY DIAGRAM, EXHAUST AIR TEMPERATURE
SENSOR CIRCUIT BOARD

SCHEMATIC AND WIRING ODIAGRAM, POWER SUPPLY

ASSEMBLY DIAGRAM, MOTHERBOARD

ASSEMBLY DIAGRAM, CONTROLLER CABINET RIBBON
CABLES

CABLE DIAGRAM, PARALLEL LOG PRINTER

7-1

JUMBER

SD908-0017
AC318-0017
SD919-0058

ADS19-0058

597-0036-21

SD919-0024

AD919-0024

597-0036-2%

SD4919-0059
ADY19-0059
SDY19-0036
AD919-0036
SC919-0057
AC919-0057
SB519-0082

AB919-0082

597-0036-22
597-0036-23A

AC819-0023

597-0036-24

AC949-0110



FIGURE

7-21
7-22
7-23
7-24
7-25

TITLE

CABLE DIAGRAM, SCA GENERATOR

CABLE DIAGRAM, SCA GENERATOR WITH A MODEM
CABLE DIAGRAM, SERIAL LOG PRINTER

CABLE DIAGRAM, MODEM

CABLE DIAGRAM, KEYBOARD TO CONTROLLER

7-2

NUMBER

AB945-0111
AC949-0112
AB949-0113
AB949-0114
AB945-0105
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Cl Al bl Al P6 B R52 D1 11z D1
c2 Al D2 Al P7 A2 R53 p2 13 D
C3 Al D3 Al Pa 82 R54 Al u14 02
C4 Al D4 B1 P9 B2 R55 Al U156 iyl
c5 Al ns Al a1 A2 R56 Bl U16 D2
cé Al D& 81 R1 Al R57 Al U1y A2
c7 81 o7 B1 RZ Al R58 B1 ThE:! B2
c8 B1 ng Bl R3 Al R59 81 (1h%} n2
s} B1 Dg B1 R4 Al-81 RGO 81 1520 c2
Cl10 Bl Dio B1 RS Al RE1 Cl uz1 B2
€11 Bl 011 cl R6 Al R&Z c1 122 o
c12 B1-C1 012 Cl R7 Bl RE3 D1 u23 ¢2-D2
C13 C1 . D13 Cl R8 Bl R64 D1 uz24 o2
c14 c1 D14 C1 R9 Bl R65 D1 uzs A2
C15 Cl D15 Cl R1O Bl R66 D1 uzs A2-B2
Clh ci D16 c1 R11 Bl R&7 Al u27 B2
C17 c1 D17 c1 R12 c1 R&8 Al uzg 2
cig cl D18 c1 R13 c1 R&9 Al
Cl9 01 D19 D1 R14 Cl R70 Bl
c2o D1 D20 01 R15 C1 R71 B1
c21 D1 nz3 D1 R16 c1 R72 C1
cz22 0l D22 D1 R17 cl R73 Cl1
cz3 Di D23 D1 R18 D1 R74 p2
c24 D2 nz4 Al R19 Dl R75 Al
C25 A2 D25 Al R2D D1 R76 Al
o4 A2 D26 Al Rzl D1 R77 Bl
c27 A2 p27 Bl Rz2 01 R78 Bl
c28 A2 pza Al RZ3 D1 R79 02
cz29 Al p29 B1l R24 D2 R80 C1
€30 Al b3c Bl R25 Al R81 C1
C31 Al D31 Bl R26 Cl R&2 D2
€32 Al 032 Bl R27 C1 R83 b2
€33 Bl 033 B1 R28 C1-D1 Rad A2
€34 81 034 Cl R29 Dl R85 D2
€35 Bl 035 Cl R30 m R86 D2
C36 B1 D36 Cl R31 Al R8Y D2
C37 C1 D37 Cl R32 Al R88 Az
[osct:] Cl D38 c1 R33 Al R89 Az
€39 Cl D39 Cl R34 Bl R9C A2
€40 Cl D40 c1 R35 Bl R91 Az
c41 il D41 cl R36 cl RY92 A2
ca2 0l D42 01 R37 C1 R93 A2
C43 o1 D43 D1 R38 01 R94 Al
C44 ] D44 D1 R39 01 R95 Bl
C45 A2 D45 01 R40 01 R96 Bl
C46 A2 D46 D1 R41 D2 Ul Al
ca7 A2 Jz Dz R42 02 U2 Al
c48 AZ J3 Dz R43 Al u3 Al
C4g A2 J4 02 R44 Al Ug B1
C50 B2 J6 81 R45 81 us Bi
C51 82 J7 AZ R46 Bl us B1
c52 82 J8 B2 R47 C1 Uz 81
C53 c2 Je B2 R48 c1 us C1
C54 c2 P2 D2 R49 C1 Us Cl
Cs8 02 P3 D2 R50 D1 u1g ¢l
C56 D2 pd D2 R51 Dl U1l C1
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REF ZONE REF REF ZONE REF ZONE
BAT1 D1 D1 R28 €3 U3l B3
BAT2. L2 D2 R29 3 U32 B3
BAT3 D2 D3 R30 D3 U33 B3-C3
¢l D1 D4 R31 D1 kY C3
C2 D1 D5 R32 D1 U35 €3-D3
€3 Al D6 R33 B2 Y1 D1
ca Al D7 R34 D2 Y2 D3
c5 c1 D8 R35 c1
C6 - 1 D9 RN1 Al
c7 D1 D10 RN2 Bl
c8 D1 D11 RN3 Al
c9 Al1-A2 D12 RN4 A2
c10 Al J5 RN5 B1
Cl1 B1-B2 J6 RN6 B2
c12 B1 J7 RN7 B1
C13 c2 P4 RN8 B2
Cl4 A2 P5 RN9 cl
C15 A2 P6 RN10 c1
C16 B2 P7 RN11 cl
c17 B2 Q1 S1 D1
c18 B2 Q2 S2 D3
€19 c2 Q3 S3 D3
c20 c2 Q4 S4 D3
€21 C2-D2 Q5 U1 1
c22 D2 Q6 u2 Al
€23 D2 Q7 u3 cl
c24 D2 R1 ua D1
€25 D2 R2 Us Al
C26 D2 R3 U6 cl
c27 A3 R4 u7 A2
€28 A3 R5 us B2
€29 A3 R6 ug 2
€30 B3 R7 u1o A2-A3
€31 B3 R8 U1l A2
€32 C3 R9 y12 B2
€33 €3 R10 ui3 €2
C34 €3-D3 R11 Ul4 c?
€35 £3-D3 R12 y1s D2
€36 D3 R13 Ul6 D2
£37 D3 R14 u17 A3
£38 D3 R15 uig A3
€39 A3 R16 uioe B3
C40 A3 R17 u20 B3
cal A3 R18 u21 B3-C3
c4z A3 R19 u22 €3
c43 A3 R20 u23 D3
ca4 A3 R21 U24 D2
c45 B3 R22 uz5 D3
C46 B3 R23 U26 A3
c47 C3 R24 uz7 A3
c48 3 R25 u28 B3
c49 A3 R26 U29 A3
€50 D1 R27 U30 A3
COPYRIGHT © 1985 BROADCAST ELECTROKICS, INC.
FIGURE 7-8. COMPONENT LOCATOR, INPUT/QUTPUT CIRCUIT BOARD

597-0036-22



e EEQIEIONS
REV. I DESCAIPTICH DATE APFROVED
D rFr To * 5V AAHEL | T2 77 .
74?:{:\4 A fM%/:/A'(/FfNG AL |5-26-83] S5 .
RO ’§<}i 74L sp2
ora - 2 .
” D
7aLE 244
é& [ i
PNL
+ ®,
zZMe R
R56% [ 48
%mx 7L 504 74L504 el ; o
AT (73 ”[‘l>._{0 VD"B
+
Fi
-
R A o
+ oK
R3 & rares uis 8 16l |17 |28 2ol 22| 2] 19
27K 74514 14L504
/4 100an INF NHT BRG JoR%G WR Kb FREG us
WIET (73) 54 + ?{>,5__5D,°£__‘ Wy N 7,_"501 L
<
g’%c““‘ (75 ¥4 f=- A4 Ei. (@) SHLTA
yie Z80OA
— > N
PE (#) A0 ] AT
FTad QM LanoTDY 20, qy r
Aral 4608 BR85S IN NS IR oy Qoft s
R R ECE R RERER EPEEEE g\js
o
s TN 4 @41
AN A2
W1 arlsz G)A3
i < o
5 =
R5H &4 s
+ AN Ao
1oK
[
RESISTOR ¢
NETWORK
o
o
&
FALS 244 T , £
[T Il M7 lrle Tt gy OrA . E
T S YYvyY [¥Fyvy 5] 8
74L3500
(2224 1774 4
7H4LS2 58 TILEZS S
ABAB AD ABI [AE 2. = !
7 NEDIERE 's—[ﬂi C I [o]d]n P13
+5v 1Tl JEN S 2o
g — M58 | - g———
o
” |§:i.+-"[t cs-ce " 1} o% e b)x ol
@yt el TT [ 2 | | e
SND ok 3 - sl i
@—] RESISTOR P oo " ;‘,’,135/75 ale | H 74L502 AOTE S,
NETWORK o= 3 7O WSABLE FOWER ON JUMP REMOVE
k3 it wR I W3- e - W2]FE ST,
L3 oot 4 |7 O P4LSI7F £AST COMPONENTS USED: CZ2 - K 34-5/-42l -
4 i ° ! | Y1  COMPANENTS MoT USED. R5F, Ré - Ri3
o/o '] J \ N
LIPSt ) . A oy | o RE‘R22J‘24-R3;]U22_
[ o ) !
2] s css g:lsoq 4 g p &| b 4""5
ard T MM i THLS I
TALECS /‘;’-DDZP: "r':LSO'Al — + E ) aJﬁ' k] i TALSOE SEE PLB AsSY ¥ B919-00F0
= . & s
Flon e 177 )= 5}’5: 24LS1TF .
[ o| THEIPE R L 1T Dtl © 3
j_ IDI < Qs 2 4NN ?i- 5 bt %
or i BMHz a £ q
10,08
+ + #| 2 .
R RSP “7)rasor PROPRIETARY MIGHTS ara Includsd i OTERWIHE SPECIE En BRADCT ELECTNICS l
5h information diaciosed hersin Thin Intar | DECIMAL 2 PL= 01 3PL< D05
& L8 S LI 8 e e e | AR -
xRor | z s P Bon ddciote. narein shall be tomn | SHeRE RDGES  TO e S ] SCHEMATIL AU GLARD
PROY (12 L FHLEOO duced of Ttansterred 10 othet Gocumenlt | BEND AADH B W,{f .
74L500 acruy o1 o am ot purpew | TILUET A . | D [D;";,E.}'“ 919 -0059 LAl
wwepl aw F‘l|1:fl|ll:‘l'\|¥ lulhulll.dc\sn W__WTHEATMENT OF FINISH ‘5 i - ,4
;‘:(I:llnu by BRQADCAST ELECTRON B /‘f/),\/f‘M/T?'ff T P ,
CEWTROL L E AT SHEEY OF




o
&0t-00ie —
693-0180

O

H7-1604 4171404 M- 4008
& PLCS, T PLCS. /~514-- 6300
°
o
ce -]
5 . 23 RG> Q o . & o ° SNannn
z d p¥ g p o d pl. S Tt TaTaYaTas S ooVt o o 7
E ) (é 5) 4 % E Dl o us e o je[slu wle
L]
] dv B |a“b |g9-gl [E*B N UuuUuy ¢ OugyuDy CEi
TR AR AR AR - S
NIV WIS, 2 ° © o
5 5[5 e g4 b oG alalalsala R ° L
a [ uio o . o
(iR HTNIT o a e . . s T F )
sju]u|elw) o, g B . )
Os O v b . , .
d D g p b——— 9 AlalalaTalaTalae EUB% o
] D C D A5 4 i o N
qvep o g P . B [y
g D gwp M S|uiu|wluiwiulE]e) . 5} g D
& 0D g D e o OC EUM%
= g % ° CNONCNNNONONONOO O, o 14 D ° 51
i
a b ) . o d o S
R ATaTaE g O o g B —
ee viz o d b
. uvis o o o o
OO ° I o . ° 23 [—
Cea D ° 8818 w) ) 1)) ) 9,9, 99 W 0, W W] ) —
o o ° 1
L o o o ° .@
e ¢ o ol © Do E. % L E—8
-] o o 0 C @ =
° i oD
®) o c4 o * 0 . ? 0 Cruar 2
n I
o n CUIT ) CUIB ] d Uiz D CUEOD O ]
o o | ol D g D d b g b
ey . g D d b d b ¢ D
: d 8 @B 1§ 8 &8 o
I R d p g D d D g b o°
O Y ° [+]
q (B e e o o e - .
- R32 o0 o
+ d R | ° R 3 © ° .
LR34 |~ [ ° 4 GD a o

\—4”- 2004
TPLeS

REVIEIONS

REV. DESCRIPTION DATE APEROVED
A SHINATED FOLRRRITY S LI ALTTHLEL ESLE B .

RGN A A l5-2-81 e
B ViABELED S1-1 AND S 1-8 3-8 o7

SEE B/ ¥ 319-0059
SEE SCHEMATIC # 2919 -0059

PRGPRIETARY RIGHTS ere includad In
Intormation dizclossd heraln. This isfor-
matlan |s submilted in conlidence and
nelther Inla document nar iha Infotina-
tion digelasea heroin shall be tepro-
duted or Iranafarred lo othsr documants
or uzed or discfosed lo athers for man-
ufacturing or lor any olher purgose

TOLERANCE UNLEES
OTHERWISE SPECIFIED
DEGIMAL 2 PL=.01 3FL=00%

FRACTIONAL x:1/54
ANGLLAR & 1=
SHARP EDGES TO

BEND RADI
FILLET RADH

excapt as
wrillng by BROADCAST ELECTRONICS,
ING.

MATERIAL

: e €482 BROADCAST ELECTRONICS INC.

ERan 2 2 g T[T PCO ASSEMBLY

g:'j??;gv EgANE I CPU BOARD -

TREATMENT OA FINISH D }2?! 919 - DO 59 ] 5
T ";ggfﬁ;iii’; Sgiiﬂi SHEET | OF |}




=14
A T
&.78n
2 -~ -
. FREN - A} acsisr|r2 N ~ T
s _
prakrs < L e )
PREE] ~ = 48 : -
z -
¢fi] L + Al
| recsev 12 —
zo0om/ 15 . ’ ; . 2 G — EE
AaFh } ; 72 T 2rmtd at
1 g LB — Iz
47|82 5 - 3| M8 TE 74505 |
] 3 T £ &
4F .38 ) bst i Yy Y A
Kl T | ' 423
solag 2 s 7 i" Mesos 4 m
3 g
oo A S— o 4 2 7
v + & 7 +3] _J &
’ — 1 e | LIP3
2P/ @ 7 N
: Sy AV TR 3T 5 ‘ e
2|2 0 B A - /35 s IET L
ATEP| 29 7 A ot v A — =
__ 7das08 LS00 P 7 2
Join| da Vs 2 rs 7 i‘g 8 r oz
234 »—fl’d 2z MO% “é . l AT AAAS
we 122 .2 AeLEAD & Mt oy s zz2| 10l BT\ G| 5|4 als)e 2. 24
o [ L [ 22 ] . B
b7 - - M
&p |2t A 22
SUSARE2 [ P p ) 2TEEA .
& AT A 7 |-
mé 137 ECEEEE L ! — ]
porid A{g iTon ;L ; Ly
4 + S
g‘: - I8 I Rarsr & A | gplaislelslalniel 4 07
oe 17 - : & 7 2+/4 “le
5 8 w25 B
D3 5 4| 2R R PE
Dz |4 T AA e 2l sl ] Aal Lo
i 20 [ Rann 7 ]
& oA Py i - T 43 . L &5 o
s o A end eam
o B ATE ;;5 Vi it P LG FIE PR R R
iadd e P77 S aghtad x Pt 2 o1 “le
4 3 Ej - ! L /3] (/ S
: | 2 24
J. ; | — 14 A
o— 30 77 =rn | AT AT T7IaTET B
loor A% dalt 2z Fikd il 2 | # 7 24 W s
g g 7 2 24a z P - ress K | : ’ / UE7 FpT
o 1l 2 Fi
|Deoe 38 Alep s "‘!j“’ 052049 i v RS A
i < -3 4 2 Z LT EG
Dew &% ] prd Ll - 2 —
po/ a5 3 ] B R M
2e8 g6 ; — tDES
P z A P “ y I'\”N;“ ,—_‘ Emm‘
» a x4
racss [474y s lﬁbo ML LS B l—‘; ¢ 3 HTYHE
AU TP e i ‘\_\5 5 Iz
LuksoR _ powTion d Ld‘:?/ i — N
Pipaing i £ Fow 3 & <77 - ? BBEE
T 45 2 - Misro PALESG VIEED
o ) 2] - A I\ ¢
] 7] * I . ol | L J
|50 46 48 root? : He | 0 _Ep elg | Memusefedro 0000 il g3 F L2l o er? B {4 3
2eL5/8 ] £l Y : &7 D AT
MLIIL ¢ —mﬁ : - z| v
sodw W # e i ) P S 3
<y 4 o 7 4
27 &3 £l AMLEFO ] 72 i
% &2 g '] , AN
A5 a9 af 2 504 N Azs
] -
- . X CRMPOSITE
aTRGE vIDED
30 ] MesEO o
FERNY P a = e/ =
AMLsoR .| Y3 EY, &Y a5y CaneeiToRs
4z &1l g 4 L BETWEEN BI2V & GNO - C6
o o 4 R " E. FTHEEN ATV E CAD =/ L 0P/ 8
R - ® { j; 23
Py i AL SiE |
1
e, SZ ragodl 3.RESISTORS 1M GHMS YAw, CAPACITORS | o
e A0 p N MICROFARADS, U.0.S.
2| . wt [ yes Loor . r e Nt —p B & ITEMS NOT USED - CEROC) CR707 s e
+1_cvs 1 1 cro g 7 4. COMPONENTS LAST LUSED! 2 02 FeSran tn rom e e
5T ot T &7 [ ¢| 026, CR2,J3-P3,Q1,R15,RP1, VR4 YL, N PTEN R TOE ST L s
’ -1 7 : A et I i |
e - 0 34 AOPREETARY ROGHTS are. sachame 1 orebrance akss  |ECAERS Lo ZJ BROADCASY ELECTRONICS INC.
oro g T T <AE 3 w"‘““q‘“mmm'":'_a DEGIMAL 2 PLn41 3PL= 005 |BY 274" - -
. P Gup $ o AT AIUE Tt o ot || ARRCTICHAL =104 Thapoisge IATE o o JTTE SesEma Tie 0
e IS e ey | s mces 10 ABPAGUED Viose DirrPiay Movuce I
— umwmﬂv .;::::va-nw ERLET RADH TR Y] D DWG. O / S
- Fapome - 5.
S T e oot 8 [ “TREATMENT OF FINIGH I\:‘ 915 - 8T 3% I C
e Fr TR AR i .':'-F]”“E] e ¢ or




SIS -5 35!

* GOl - 0O
A}

PR

anoonnooaonNoanfnonn

X
ren

- —

OO T T TP

[ e- " ]
onannann wislalalaluly!
Q -
L] > @ 2
LOooaus [SjEjEjugaje)

@D

]TC!Y'._

Voor

ISCALEI
2 II | | smaer

PLE ASSEMBLY
VIDEDQ DISPLAY TMODULE T

e [%F 5/5 oo

Er TANSITETT

/7273 BROADCAST ELECTRONICS ING.

1084
PR k[T

TE
Yard

IT OR FINISH

SEE SCHUEMATIC D S/8- al2T &

SEEL B/M# 9/7-8007F¢
MERKLL

CKEI

. Nnaoconnnc oonnnn
O0O0000ANONAGONNNan ~ %
o S e
(NgRjEpaguyngaguy agageyrgsgs)
@
OUOUUOUT OO OUC OO naonaoannmn oonnnoan
o o3 a a8
[EgayAgngugags] ejegagegugey
nononnn :
- e
& >
oo ooood oannnnnn ooonann
» o8 P
agapagepagegagn jagugagngagey
ONoOnNAnNAAa000
% ary
5 nooponnog
. L] @ UM. 28
2z o oTooouoo iy @) oooooouyg
T Q
E14Y
TE @ =
-3
ﬁm\m nnono [aSalstakalil aTaEeTals s}
Wﬂm 3 % Y W > Um.)
mmo [EREguIRgagapn) Qujsguguaguya ujugupuyEgs;
w
L]
] .
o noannen anonon
ot 4 B o o
DY% (] = o ® Dem
Qe [Ajajegsye; Do
/3_._::_.:._ oofnng Aoroooon ononnn
+ Al ~ a5
) > [ > ® 5 o "
OO Tg OO0 [Egugugugejuyn] [eeeguyags
&)
- ELal
oppnonn naagnan
® S s o m w.
TOUOa e (pEfegEgagagn
—{es
ooonnn nOnoOan niponon COnOQO0010
LY b T A
@ 2 @ a a 0 [ =]
oo ooug Epuguyuya; RgapEgspugRgugn ooouoogoy
o
) e A LT AL T L f]
ceasocan [alaNadalalaty]
™ a
@ = o
Qoo o e0 Qa0 OO0 TOY a
@
& [Epuguyepagsgugujaqupupuyays|
NnoO0no0o0 =3
o
MANNRA ® 3 @ p
o ™ [NEEFugagugay ﬁ./v,
- jﬁ
I e o+

41 7- DB T
_\\

Ul
/] o&

4Z27- Geao)
JeF-Good




DEE T

PROTELTIVE
Gne #1

r(../4'/
J3

1 2f
FRANSM T WM -z
D474 B of 29
|
2 I L2
|

W<J4'3
e

|
3| .3

CLEAR mWM-s
savp#1 |l Logg et

I

g L4
sr@nas ]
i

(__I_er_I__( J4-7
GND #f or2

S
H

RLECIEVE
DATH #T

3%3—33—%
Hre e

FPROTECDTIVE
Gae #Z

I; (A5
i85
ffﬁ/\/fle’W J5-2
LT BT o5
£ L&
R IEVE é]_r_rYTT\_r_( 153
L47a w2 |
| T’
& | L7
CLEARR T €|_i_r*rm_1__< 55
SEVD #2 | o7
37x

H

!
J
I
|
F
"
oy
|
i
i

3—)3—%

L&
d_rrrrr\_i_<J5-7
GND et

3_-)'\

DCER

>

OCL 3
PROTEDTIVE b1
GND F#3B | :
J3

L2

7
TREAN ST ﬁ_i_rrm__i_@a-z
D474 # 3 17 o25

) LI
RECUEVE ﬁ_mn_i_( b3
DATHA W3 218 026

8
SIGA AL d_r_rﬁ’h_l_(.:a -7
ENOHF o 4

J&-1 277
JE-Z v o

_f&-11

BN
2l
1OuE c29 2>
o /’nr T aEirRoNICS
INARS INTEREACE”

FPROTECTIVA

/7|7___<J 77
GNLD mE <L

7
D474 W J17-8
/J;azz /,.Wr o320

py
L4TH 2 ﬁ iII!IT<J7-9
cx3 caf

COPYRIGHT © 1986 BROADCAST ELECTRONICS, IKC.

2>

CENTRONICS
43 A TR A
<16 —

14
2474 4 & I M I (471
c83 CRE

)

l
!

"‘” L20
I

DATH 8 WJ7"5
37 4

|
|
9 | LZ7
AL £ I M I <J7-f(p
| Lz 045

MNOTLES?

FALLT

B>

CEN TRONICS
J3 N TR AT E”
2 L23 I —
ﬁ_mt.( 4715
a47 254

&

I
I

22| L2
!

T FEED AT é——I—m—_t—<ﬁ /32
248

\
F

WJ? 20
S

23 LR25
SLETT N
9
|
24I 42
YT an
o5t &5z
s
25{ <27
‘ ;I;a.-:r

LZ8

Frress g ¢ rTm_I_<J7 23
|

STEMAL

o857 5%

|

| 29

aéL_i_ﬁﬂlj_( J724
GAL2 T

53 Jeo

5
'mr
%
57
A
&

3

P ALL OAPRETINES ARUET 390 o, 4AMLESS OTHEFNWISE AVOTLD.
COIL MAY BE BITHER 2.2 OR 4, Tul AS PIN R4L0-0Q0ZZ.

B LAST JOMPONENTS LSELD ! OG0, /8,429, 47, D

2> -

4.@ - KEY PN 2K,

KLY PSS B AND 27,

5.|> - MEATSINA RLDUIOLLS, B~ N A5~ 7805

&, PINDS 36-25,35-24, 34-23 5 V-4 ARE USED
FOR WEYING PINS

4EE ASSEMEBLY %C090-0057
SEE B/M &919-00571

COPYRIGHT © 1986 BROADCAST ELECTRONICS, INC.

DWN. B
PROPRIETARY RIGHTS are included in AL, 127 FE
information diselosed herein. This informa-

NEXT ASSY

9589 - 00

tion is submitted in confidence and neither | CHKD.
thls document nor the i dis-

IEBROADCAST ELECTRONICS INC.

ctosed herein shall be reproduced or trans-
ferred to olhar documents or used or dis-

PRODUCT USED ON

cloged to others for manufacturing or for
any other purpose except as specHically % —
authorized In writihg hy BROADCAST _,% z ﬁ’g‘{

LA - XA TS

4100 N. 24TH ST. QUINCY, IL 82306 217/224-9600
TELEX 250142 CABLE BCST ELECT QUi

TITLE

FOE SCHEAMATIE — sueet 7 oF 7

FLEGTRONICS, ING.
/ ZIEYy

FINISH

TOLERANGE (DECMAL} U.G.5.

///j i 0 - B 4

AMIERFDPROCES SO soae | ey

LA T FULATER SO |2 D

% * oa0 xxx %t .oos
MFG,

xx * 015 aNGLES F 1

‘TYPE|SIZE | DWG. NO.

sIie S18-c057




4704104

-O3 -
‘:3.;-2002\ A0T-0050 2719- 0057
GEE =FEOE
433- 4002 J3
AZ1- 4001 Y HERTSIAR :
CMAUND( BE # FO0-28)
7O B2 SROES OF
AL TS AT
¢ 2 2& Z
I 1 O ) N 4 o] c o O O C o
@ i , O 0
ol o o
— /1 [ <p .
77 42 o o 00
o - 0 © o ° o 00
o
o
e 45 4 .° 47
REE @) . SR
© ©) @] - 0 ©)
25 =T oz9 2;‘ 13 2;\;' 13 25;' !
5 o) o (59)
f O O o]
0% eC o? o9
e |2z 0| |@® @ e 59
O : < O @]
AN T-00 LIZ VA L4
000, 50 50 0O || 1L22 50
oS | e 02 o o9
0 o} o O
So ||z 5o 39 50
o0 | 1Ez=2 o0 | |@Z o5 | @z %o
O = s} o o] o o
o @D o} @3 o) o
18— 1 : 14 1 ;}‘ﬂ/ 7
= Z =
@) ) @ ) ) | ®
A\ 2 N \ BUS z," J
o o o o o] o 0 o o) o o o
c o o) o o o o o) o] o o o o]
COPYRIGHT © 1986 BROADCAST ELECTRONICS, INC. \ . WOTE:
DA TR ‘A AL OETAL A L1- L28 MAY BE EITHER 2.2 OR 4.7 uH AS PIN Bb0-0022
g COPYRIGHT © 1986 BROADCAST ELECTRONICS, INC.
DWHN. BY NEXT ASSY.
PROPAIETARY RIGHTS are included in AL RHEZ P 25T |E
information disclosed herein. This i - - 08
L j 44 j_£4&2 \L?Tn isd slubm?ttel; in ‘:ol;lfi?;‘?\cgh;i:;n;?eriigzr CH®D. q sq ° "Hp BROADCAST ELECTRONICS INC
this document nor the i is- 4100 N. 24TH ST. QUINCY, IL 82306 217/224-8800
Lk A B e L
Soorzed i ting oy BAGASCAST S b 198 L A STEMELY — SHEET 7 OF 1
{ Y 423- 4003 ELECTRONICS, INC. PRO.J: A. ey ?"aq FINISH M/C’/?&f?&(’fff@f’ soe T ey
420~ 4104 TOLERANGE (DECMAL) U.Q.8. D%. UPVR. LML FHTER EOARE 24 =
‘_’f};fé?fbf x* o03c  xxx t oos M;Z’ IR E-Y. TYPElSZE[DWe WO © 1 g . o 5 7 ]

xx & 015 ANGLES T 1°




b ¥ SSIBNY Sl F W¢
00" e 0y ¥ *
'S0 (T¥MIZF0) JINVRIIOL

140 ) Em_._m_ 0 wdum_ NOLLAO SANA -aom
hA= \d s Ena "ASSY 1X3N 4N
mx 2'00-616 ‘ON "DMa WMm mMF A .\Mlbém&.\

WOSNIS FAMLVHISWIL aw, n o
wW ASMVYHX3 @04 ' "WSY 5, s m
LSYIAVOHE T18VD  2¥LOSZ XATAL ¥S-22-5 Ml
0096422721 SOEZS 1 "AININGD  909€ XOB'0'd "1$ HA¥Z ‘N DOLY N&OOl m_ O axHa
"ONI SOINOHLO3 13 ._.m<OO<OImE w/a 333 pR-L1-G ISW
IVIHILYN A8 HMA

“ONI SDINOHLOTT
1S¥OOYOWY A0 Buium " pezuoyne
Feoyoeds se 1dedxa Bsodind Joyio Aue
40} 10 BuuMoBNUBW 10) SIRYI0 ©) PRS0
<510 0 DRSN 10 SHaWN20p 8y1a 4 paua)
-SUE)} JO PINpOIdal aq ([BYS W8Iy pasce
-SID UDIBULOM Byl IOU UBWINIOD Sy}
1U3SL PUT BOUAPHUOD u| PERILIGAS SI Lo}
-BUIOHN SIY] TUISIOY POSOIISIP UDNEWIOHN
U pepnpul BB S1HOM AHYLIMAOH

FSMNOILTDIMELS™N ONLLYOD

. IS OTHIIOE TAY, GANT

“TNOAWS? 23LAY (2210-00L) SNIAVOY
AWZOANDD INYRLIZRN WM 23N0T (P
ZEC0O-6l16  DLVWIRHDIS 3ES &

Wey 32 ARG gh0O0- 656
Ol d3ANNOW NMOHS duvos (2

"I0H OF%° NI AIWIALNIT 10
(S3ION

TIWILL OTNIAZG 'ENIW GI MMOTY (€

CONPHSYW IAOWER

™MIFL SNOILIMELSN BOANIA 23d ' S3as
HIO08 NG AvEdS " 2ZI0-COL A0 1900 aNO Nlddv (2

‘GTAYHS SV QNI 370H SNULNNOW Ly @24 =0

SIS PICT MSYW ONY LIS N 9TTa ANWNA

O+TO-2iF APISMN ' Zal 4+ ldl SLTHEML HSYW
AL EEWOD 1N BADIASA 40 AQCRE HEYW (1
LETIOULDMELSH SNILY0D

(2) 9101 - mu%
(2) yOsC-02V

Z % ALON I3

7/

¢

#

7

X 7
mm@\\
ot

;oo

Z2800-a1a




120 1} pmm_..n_ .\(m._.-um_lolrﬂ_dlwmﬂ?._moo:

G /vs

AZH

H Ze0C-46, gls

“ASSY LXIN

ON DMQY A8 | 3dAL

D¢ ' HOENES uNivaBAWIL WY
LSTTHAS U WINDIS oy

ASYDAQYOUE FNRYW)  Zri0sR X3EL
CORB-PTL/LIT  SUECS I ADHIND  BOIC XOE°0'd “LS HLK WAy

AT

4 FSTIONY M F A
900" F r [
wOA (WROZ0) BONVETT0L

“HDNE PO

"ONI SOINOB 10313 18¥oavOus

Y
\/\

THidaLYR

-

“ON 'SAINOHLITT

»ﬂ‘.ooqmmw Aq  Bunpw W peZuOyNE
& |daoxa eeodind seupo AuR
T8 ] G 10 SULMCRINUBW 10} SANID O} PREOR

NN.ﬂ \bﬁ\ -3 30 P3N SO BLSLNDOD JMNC Of pou;

OWHD A &

L)

-Sgn 10 paonpardo: 8q RS UIdisy PEEOMD

-§ip UOPEMUGCH W JOU JUBILNDAD SRR
Sl DUE SUDDHUOD Ul PRGNS S| LeR
“BULCJL| SI4| "WAIAY PASODSID UOUBWLICI

=L1-G T[SV | u peppoil e S1HBR: ABYVISINAOSE

AB ‘KRG

Y e G L ALTM A

_ [
N2 _ EEE] _zxuﬁ.n_

"281 'SIINCULITTA LSYOAYOUE SBEL © LHBINAGOD

IN'Zaliza e ' pD L OISD LNINCAWS) 18y (2

*OIIAVDEIE FEINEINL0

mmmlij SAYRYACHIW ™M SHOLIDVEYD

SWHO NI SECLSISTY v (b

LT

1SAION
—— i
oo % €D
241 O S -1
= +d ogg %Nu
L zd Hnz'e
o0 S v GEWI [Tho —AAY 6 —z-ic
n rA-] H
+
+d ceg 12
OT .:V»O._ H- s
ak VWi ® <1-ip
e :

FEHIITS  DMITINIING | FELS &

NOILdIHOE3a

I 3tva | a3m

SNOIBIATY

Nid
DM™NIATA

anNg
SNMEFLIWN

SAMN
QL

QA
Sid




CR1 x

MRTEO

CRi
ANB38Z

CRZ
MR

50

1

O 48 REMOTE SEMSING PROVIGION

AC INPUT, 41-4THzZ

100 V20 (220
FOR USE AT | ' luac | vac
TR
JUMPER z% 5 zén 2¢m
APPLY AC 168 | ui| 184 | 98

TOLERANCE FOR 100/120/220 VAL OPERATION 1S +10% -3 %
TOLERANCE FOR 230/240 YAC CPERATION 1S+15% -10%

UNLESS ONTERWISE NOTED

FIGURE 7-17.

SCHEMATIC DIAGRAM POWER SUPPLY

STABILITY:

TEMPERATURE
RATING:

TEMPERATURE
COEFFICIENT:

EFFICIENCY:
{Typical}

R3
INHOSS RI3 (ONUSED)
. 62
‘? L a @ + QUT
- CRY
R9 IWNTSZA 7
2208 1'2K§ Hsdng © Rz;évj‘ *19:94-9&\1 -t CCD)’FIQ
m o
12X R scrt § crs) s A0
AAA & S0508LE3 AHHO0 TGE %24 [\ a4 /’ N Ri3
cz BA/SOV x S I
i 2 TSV 0 VA
o Ele @A ~ORE L) S
0.001 Ril & B v
(B ATABIBCC f N i
LoV ; & ! &Y
UATZR &80 [ a
¥ H_ o8 Ha’
[ 2 Y - -~ B AR
g g 4 riZ o _wsé ) &
s, SRR, — L
%K sF40 | RS NTh | 8av) %V :
Voo
aDy |ewWa, 1500 B.iK
ke O\
& o—o—— 0 €4 com
RiY
[7%:-Ye8
-5 REMQOTE SENSING PROVISION
(UNUSED)
T__T 46— +OLT
" 2 3 i\C :
TS0 e 150N By
+ASV
i | MAT2S RHI 1? @ SPECIFICATIONS ,
1.2K , AC INPUT: 100/120/220/230-240VAC
240 5 - cri3 4763 Hz (Derate output
4003 current 10% for 50 Hz opera-
REZB f‘b tion.} See AC connection
. table, Fuse at 2 Amps for
22000 \OuF /25V %gg\/{lZOV; 1 Amp for 220/230-
- coM
: c‘::cl‘iqa DC GUTPUT: See Schematic., Adjustment
range 5% minimum.
15Y/400 mwW
A LINE REGULATION:  +,05% for a 10% line change
U3 LOAD REGULATION:  £.05% for & 50% load change
UA 723 OUTPUT RIPPLE: 5.0 mV¥ Peak-To-Peak maximum.
TRANSTENT _
N RESPONSE: 50 u secends for 50% Toad
2 ki change
cio
ol P SHORT CIRCUIT
Ié AND OVERLOAD
WaF/SOV R33 PROTECTION: Automatic current Timit/
R22 foldback
Bl 2Ky E2 3304 OVERVOLTAGE
PROTECTION: Built-in on 5V output., Set
at 6.2V +.4v
NOTE: REMOTE SENSING: Open sense lead protection
RES\STORS ARE MW 5% buiTt-in

+0.3% for 24 hour perijcd
after 1 hour warm-up

G°C to 50°C full-rated, de-
rated linearly to 40% at 70°C

+.03%/°C maximum

5Y 45%; 15V 55%

597-0036-23
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@ * TXD RD
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° SIGNAL GROUND Bk
CARRIER DETECT &N
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O BE WRITTEN
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SIGIOIOINIGIOIGIOIONS
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SCA
DATA \NPUT

AFTOF BEH £21-1359

H1g- 5219

Y18~ 3222

TYP 2 PLCS.

WIRE BENDTYREH 55
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WIRE END TYPE 78

NOTE:

PARTS wiST

QTY | BE PN DESCRIPTION

2 Hig-3az2q CONNECTOR |, 28-PIN

i HB-003Y | CONNECTOR , BNC
BFT | &21- 1359 COAL CABLE RG34,
25FT | L22-B4HHY | CABLE, 4 CONDUCTOR

2 H1R-2223 | CONNECTOR, HooD

1 HIB-R228 | LOCKING KiT

REMAINING HOLES OF CONNECTOR TO
BE FILLED WiTH EMPTY PINS
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APPENDIX A
MVDS MANUFACTURERS DATA

A-1. INTRODUCTION.

A-2. This section provides the following technical date relative
to the operation and maintenance of the MVDS. Information ccntained in
this section is listed in the following order.

A.
B.

Instruction Manual, Sanyo Data Display, VYM4509.
Instruction Sheet, CRT Video Timer~Controller, CRT 5027.

Instruction Sheet, Intel Programmable Communication
Interface, 8251A.

Instruction Sheet, Zilog Central Processing Unit, Z80.

Instruction Sheet, Analog Devices Eight-Bit Eight-Channel
DAS, AD7581L.

Instruction Sheet, Motorola Real-Time Clock Plus RAM,
MC146818.

Instruction Sheet, Intel Programmable Peripheral Inter-
face, 8255A.

Instruction Manual, Micro Switch Keyboard, 845T13-1E.

A-1/A-2



SERVICE MANUAL

VIDEO MONITOR

VM4509 |

(U.S.A.)
SPECIFICATIONS
Scanning system 525 lines, 30 frames per sec.
Power source AC 120 V 60 Hz
Power cansumption AC33W,DCI17TW
Picture tube 10-inch diagonal, 90° deflection 240XB4A or 240YB4
Semiconductors Transistor 13
Diode 16

Horizontal resoiution more than 600 lines
Cabinet dimension 220mm (W) x 238mm {H} x 266mm {D)} approx.
Net weight 5.8 kg approx.
Video .

input signal level 1.0 Vp-p

input impedance High - 75 ohm switchable

output signal level 05-15Vpp

output impedance over 10K ohm

NOTE: Specifications are subject to change without notice.

MAT.US-AA WM4653



SAFETY PRECAUTION

WARNING:

Service should not be attempted by anyone unfamiliar with the necessary precautions on this receiver,

The following precautions are necessary during servicing.

1. Some parts such as a picture tube in this receiver have
special  safety-related characteristics for X-RAY
RADIATION protection. For continued safety, the parts
replacement should be undertaken referring to item 2
below.

2. Many electrical and mechanical parts in this receiver
have special safety-related characteristics for protection
against shock hazard, fire hazard amd others. These
characteristics are often passed unnoticed by a visual
inspection and the protection afforded by them cannot
necessarily be obtained by using replacement
components rated for higher voltage wattage, etc.
Replacement parts which have these special safety
characteristics are identified in this manual and its
supplements by shading on the schematic diagram and
the parts list. Before replacing any of these components,
read the parts list in this manual carefully.

3. When replacing a chassis in the cabinet, always be certain
that all the protective devices are installed properly, such
as; insulating covers, barriers, strain relief, isolation
resistor-capacitor network, etc.

4. Before replacing the back cover of the set, thoroughly
inspect inside the cabinet to see that no stray parts or
tools have been left inside.

5. Before returning the set to the customer, always perform

an AC leakage current check on the exposed metallic
parts of the cabinet, such as antennas, terminals,
screwheads, metal overlays, control shafts, earphone jack
efc. to be sure the set is safe to operate without danger
of electrical shock. Plug the AC tine cord directly into a
120V AC outiet {do not use a line isotation transformer
during this check). Use an AC voltmeter having 5000
ohms per volt or more sensitivity in the following
manner:
Connect a 1500 ohm, 10 watt resistor, paral.2led by a
0.15mfd, 150V AC capacitor, between a kncwn good
earth ground (water pipe, conduit, ete.} and the exposed
metallic parts, one at a time. Measure the A.l voltage
across the combination of 1500 ohm resistor and
0.1bmfd capacitor. Reverse the AC plug at the AC outlet
and repeat AC voltage measurements for each exposed
metallic part. Voltage measured must not exceed 0.3
volts RMS. This corresponds to 0.2mA AC. Any value
exceeding this limit constitutes a potential shock hazard
and must be corrected immediately.

AC VOLTMETER
{5000 ohm per volt or more sensitivity}

\/

TELEVISION
RECEIVER

Reading should not exceed 0.3V

',

AC OUTLET

1500 chm
10 Watt

0.15mfd 150V AC

Good earth ground such as
a water pipe, conduit etc.

Place this probe on each

exposed metallic part.

Voltmeter Hook-up for Leakage Current Check



CONTROLS AND TERMINAL IDENTIFICATION

VIDEQ IN
/ 75 OHM/HIGH SWITCH CONNECTOR
RN ]
e o DC RESTORATION °I© & VIDEQ OUT
5 SWITCH 2l || cONNECTOR
A v oN Il OFF |
HROLD v-g: 991 cmonur POYER EL ﬂ {Or m T
imﬁ —1 V) ® © ®
= /U
ON-OFF SWITCH

BRIGHTNESS

CONTRAST

DC iNPUT CONNECTOR
DISPLAY SELECT SWITCH

\_tHEIGHT

VERTICAL
LINEARITY

VERTICAL HOLD
HORIZONTAL HOLD

MECHANICAL DISASSEMBLIES

CABINET BACK REMOVAL

1. Carefully lay cabinet face down on soft mat.

2. Remove five(b) screws securing the cabinet back.
{See Fig. 1)

CHASSIS REMOVAL
remove the cabinet back and remove four(6 - 9)
screws securing the cabinet. (See Fig. 2)
2. Disconnect anode cap, picture tube socket, grounding
connector, and LED connector. Then slightly loosen
the screw securing the deflection yoke.
3. Remove six{10 - 15} screws. Separate chassis from the
escutcheon, {See Fig. 2)
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IMPORTANT NOTICE FOR SERVICE PERSONNEL BEFORE SERVICING

PLEASE READ BEFORE ATTEMPTING SERVICE

1. Line voltage must be kept within £10% of the rated voltage.

2. When operating at line voltage, confirm the DC voltage at TP1 (J403) is 10.5 £ 0.1V, (Adjust VR701)

3. Keep line voltage when adjusting Horizontal Oscillator or Beflection circuit.

4. When adjusting Horizontal Oscillator Frequency, do not vary this frequency more than £ 800Hz from 15,760Hz center
frequency {800Hz equals 13 bars)

5, DO NOT DISCHARGE, ARC, OR MEASURE HIGH VOLTAGE WHEN HIGH VOLTAGE LEAD 1S CONNECTED TO
CRT. DISCHARGE 2ND ANODE OF CRT ONLY AFTER HIGH VOLTAGE LEAD HAS BEEN DISCONNECTED. DO
NOT DISCHARGE HIGH VOLTAGE LEAD AT ANY TIME, DAMAGE TO TRANSISTORS MAY RESULT.

6. While the receiver is in operation, do not attempt to connect or disconnect any wires.

. Disconnect all power before attempting any repairs.

8. When the power is on, do not attempt to short any portion of the circuit. This shorting may cause damage to the
transistors in the receiver.

|

ADJUSTMENT

PICTURE FOCUS
Adjust focus-VR (VR602} to obtain the best focus. While the adjustment, do not disconnect the picture tube coating earth.

PICTURE WIDTH

1. If picture is too wide, cut the link J605. This connection may have been opened in some chassis as a result of factory
adjustment,

2. If picture is still too wide, cut the link J606. {See Fig. 3)

DEFLECTION YOKE AND CENTERING RINGS

1. Loosen the Deflection Yoke clamp and carefully move the yoke on the neck of the picture tube as far foward as possible.
Rotate the yoke until the top and hottom edges of the raster are straight. Tighten the ctamp.,

2. Center the raster and eliminate shaded corners by rotating the centering rings until the best effect is obtained.

VERTICAL HEIGHT AND LINEARITY

PRELIMINARY

1. Adjust AC power to the rated voltage with a voitage regulator.

2. Set V-Hold (VRB03), Height (VR502) and V-Linearity {VR501) controls to the mid-position and Contrast (VR201}
Brightness (VR202) controls to the fully clockwise.

3. Turn the switch ““ON’" and leave the receiver for about 5 minutes before proceeding the following adjustments.

ADJUSTMENT PROCEDURE

1. Adjust the V-Linearity control to obtain the best linearity.

2. Adjust the Height control to obtain proper picture height

3. Rotate V-Hold control completely clockwise or counterclockwise to confirm the picture rolls up or down at both
axtreme positions,

SUB-BRIGHTNESS
1. Set Brightness {VR202) and Contrast {VR201) controls to maximum.
2, Adjust Sub-Brightness control (VR203) to sufficient brightness not exceeding the limit of dim lines produced.
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TERMINAL VIEW
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CIRCUIT BOARD DIAGRAM
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CIRCUIT BOARD DIAGRAM
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SCHEMATIC DIAGRAM

NOTES: 4, All waveformes measured with strong signal input, contrast set to
: b8 PRODUCT SAFETY NGTH:E o 1. All resistance values in ohm. give nermal picture.
: The shaded areas of thss schematlc dlagrar'n demgnate components ; K = 1,000 M=1,000000 B, Voltage reading may vary T20%.
.Whose value and tolerance are of speciat sngn;flcance 1o product_:_: 2. Unless otherwise noted in schematic diagram, all capacitors less 6. This is a fundamental circuit diagram, Some production changes
_'safety. Should ‘the components in . the shaded -areas need to be -

than 1 are expressed in mfd, and the values larger than 1 are in pF.

. Voltage reading taken with “"VTVM'™ from point indicated to
chassis ground, tuner on unused channel, contrast at max., other
controfs at normal, local line voltage.

: may be made without revision of the diagram.
~replaced, only parts desngnated on the parts: list are to be used. No_-.-- 3

deviations from resistance, wattage and vo!tag ra ing may be made :
: for replacement items in the shadeci areas :

&
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REPLACEMENT PARTS LIST

Key No. Parts Mo. Description Q'ty
1 11101211 08970 |ESC ASSY-MAT-VO 1
2 1112111112070 |CABINET-MAT 1
3 11121711 23670 |HANDLE TOP-MAT-VO 1
4 11121711 23670 |HANDLE BOTTOM-MAT-VO 1
5 11121171 26570 |BACK COVER-MAT 1
6 1112 3651 22070 |CONN MAG BRKT-MAT 1
7 11121181 12770 |BOTTOM COVER-MAT 1
8 4231106272 |SEESAW SWITCH 1
9 11121731 11270 |FEET-MAT 4

10 1112331123170 |R CHAS MTG BRKT-MAT 1
11 11101371 04870 |DOOR ASSY-MAT 1
12 1112331123270 |L CHAS MTG BRKT-MAT 1

—11=




PARTS LIST

Schematic Schematic
Location Parts No. Dascription Oty Lacation Parts No. Descrigtion Q'ty
CHASS518 PARTS JLBDA 274 0 LINEARITY GO L s
111 0 6211 06070 POWER RAD PL AY-MAT 1 LeOT e 6. “EDEFLECTION: YOKE - IR
111 2 3121 18770 CHASS15 FRAME-MAT ] T6C1 4 2731 0B270 HORIZ DRIVE TRANS 1
111 2 3651 22070 CONN MTG BRKT-MAT ] : c AL G3300:FLYBACKITRANS  wifnmesin
111 2 3681 16570 SW MTG BRKT-MAT 1 450127 'POWER TRANS R
111 2 6291 12870 FBT HOLD BRKT-MAT 1
111 2 6211 22670 HOR RAD PLATE-~TJJ 1 SMALL PARTS
111 2 6211 22770 VERT RAD PLATE-TJJ 1 114 9 1720 10420 MAIN PCB ASSY-MAT-US 1
111 2 6221 14170 M CONN EARTH TIP-MAT 1 4 2281 44370 PC BDARD M98 1
111 2 7211 14171 WIRE HOLDER-MAJ-VO 1 A L2B 0B RT24 T SEESAWTSWITCH? e
4 2311 07470 SLIDE SWITCH 2
PACKING MATERIALS 4 2311 09170 SLIDE SWITCH 1
$11 6 1421 59970 IND CORR CASE-MAT 1 4 2350 61600 TERMINAL SOCKET 1
11 6 2611 20870 IND POLY COVER-MAT 1 4 2351 05470 CRT SOCKET 1
111 6 3111 655370 TOP INNER CUSH-MAT 1 4 2351 44170 F£USE GLIP 4
111 6 3171 B5470 BOT INNER CUSH-MAT 1 A 2351 66470 M-CONNECTER FEMALE 2
111 6 3231 12170 PROTECT SHEET-MAT i 4 2351 74270 1P DC JACK-U 1
4 2361 05570 6T PIN 1
ACCESSORIES AND LABELS 4 2361 12270 2P MICRO FLUG 1
111 2 7141 12770 CAUTION LABEL-ZL-A 5 4 2361 14670 1P MICRO PLUG 4
111 2 7161 10570 UL LABEL-M 1 111 0 081 02023 2P MICRO SOCKET ASSY 1
111 6 2701 16000 PM ASSY-MAT 1 114 05813108824 AC CORD S
111 6 2711 06770 ENVELOPE-SR-B 1 111 2 6221 11370 P TEHMlNAL 2
111 6 4111 86570  INST MANUAL-MAT 1 FTOY A ' FUSE :0:7BAYZE0V ULi B E
111 6 4511 13671 REGISTRATION CARD-M 1 F702:: 4 #FUSELZA A ZBV UL : 1.
111 6 4511 14871 WARRANTY CARD-US-M-D 1 5601 4 SPARK GAP 1
111 6 4151 18370 SAFETY TIPS-MAJ 1 or 4 SPARK GAP 1
111 6 4511 14570 WARRANTY CARD-US-M-B 1
111 & 4551 18370 SERIAL NO LABEL-US 1 VARIABLE RESISTORS
111 6 4551 18070 HEW SERIAL CARD-INC 1 VRZ01 4 2221 35670 16FRN2BZB-500PK 1
111 6 4721 14970 CAUTION LABEL-TCD-8 i VR202 4 2221 36B70 16FRN2BZB-G5C00KPK 1
111 6 4721 16570 CAUTION LABEL-MAD 4 VR203 4 2221 34770 OC2VFRA-1M 1
111 6 4721 18470 HEW NOTICE 1 VR501 4 2221 3847C 12CFR48-5BK 1
111 6 4721 21970 FBT WARNING LABEL-H 1 VARG02 4 2221 36670 12CFR4B-50K 1
111 6 4721 27570 FUSE CAU LABEL-MAT 1 VR503 4 2221 35770 16FRNZ5ZB-B0KPK 1
111 6 4721 27970 CAUTION LABEL-MAT 1 VRGO 4 2221 35770 1BFANZGZB-50KPK 1
111 6 4751 14070 CRT BRAND LABEL-SA i VR602 4 2221 35070 15CHFA7B-1M 1
111 6 4751 15970 CRT LABEL 240XB4A-B 3 VRT01-0 422215294706 . BPFRE-TK 1
111 6 4761 32970 SPEC LABEL-MAT 1
111 6 4761 32971 SPEC LABEL MAT-B 1 CAPACITORS
111 6 4761 32872 SPEC LABEL-MAT-C 1 czom ELECT 10M 18V 1
111 6 4761 33170 SW IND LABEL-MAT 1 G202 ELECT 470M 10V 1
€203 CERAMIC 220P W 50V 1
SCREWS-CABINET cz04 ELECT 22M 10V 1
SBT 1, 3.0X 10.C2 4 £205 ELECT 10M 16V 1
SBT . 3.0X 8,21 7 cazo06 CERAMIC 1000P W 50V 1
SBT ., 3.0X 10,21 8 cz07 CERAMIC 2200F W 50V 1
SBT . 4.0X 12,21 8 C208 ELECT 10M 100V 1
209 ELECT 22M 100V 1
SCREWS-CHASSIS czia CERAMIC 5P RH 50V 1
SNB . 2.6X 4,21 4 ca51 CERAMIC 100P SL 50V 1
STR . 4.0X 12,21 2 G262 CERAMIC BBOP W 5OV 1
$8T , 3.0X 6,21 2 C253 MYLAR 0.033M 5OV ]
SBT . 3.0% 8.2Z1 6 C254 ELECT 10M 16V 1
SBT . 3.0X 16,21 2 ca01 ELECT 1M 5OV 1
SBT . 3.5X 8.21 2 c402 MYLAR 0.022M 50V 1
SBW . 4.0.RB 2 caos ELECT 220M 16V 1
SBW . 4.0X10.0X0821 2 €601 MYLAR 0.0068M 50V 1
ZAN 1. 4.0, 2 csoz MYLAR 0.00B8M 50V ]
c503 ELECT 4.7M 25V 1
ELECTRICAL PARTS €504 TANTAL 1M 2BV 1
L2019 4 2531 04771 FILTER COIL 1 C505 ELECT 220M 16V 1
L251 4 2531 14270 FILTER COlL 15MH i C506 ELECT 2.2M GOV 1
L601 4 2731 06170 HORIZ DSC COIL 1 C507 ELECT 10M 18V 1
NOTICE: 1. Parts orders must contain Model Number, Parts Number and Description,

2. Ordering quantity of resistors, capacitors and screws must be muitiple of 10pcs.
3. Component parts indicated by parenthesés in the column Q'ty are not available.
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PARTS LiST

Schematic Schematic
Lacation Parts No. Description Q'ty Location Parts No. Description Q'ty
£h508 ELECT 4, 7M 25V 1 R513 CARBON 680 t/74WJ i
Cc508 ELECT 10M 1BV 1 RE14 CARBON 180K 1/4WJ 1
C510 MYLAR 0.082M 50V 1 R5165 CARBON 150K 1/4WJ 1
cs11 TANTAL 4. 7M 18Y i RE16 CARBON 15K 1/74WJ 1
cs12 ELECT 220CM 10V 1 RBO1 CARBON 38 1/4WJ 1
C513 ELECT 10M 1BV 1 RE02 CARBON 8. 2K 1/4WJ 1
Cc514 ELECT 2.2M BOV 3 R603 CARBON 330 1/4WJ 1
CE15 PCLYFR 0.022M 400V 3 REO4 CARBON 330 1/4WJ 1
C516 CERAMIC 150P W 500V 1 R60S CARBON 22K */4WJ 1
C517 MYLAR 0, 047M BOV 1 RE06 CARBON 5. 8K 1/4WJ 1
CE18 MYLAR 0.022M 5OV 1 REO7 CARBON 5. BK 1/4WJ 1
C601 ELECT 0.47M 50V 1 RE08 CARBON 5. 8K 1/4WJ 1
€602 CERAMIC 330P W 5OV 1 RG09 CARBON 3. 3K 1/4WJ t
603 MYLAR C.0047M 50V 1 RE10 CARBON 1.5K 1/4WJ 1
604 MYLAR 0. 0047M 50V 1 RE11 CARBON 33 1/4WJ i
€606 ELECT 220M 18V ] RE12 CARBON 12K 1/4WJ 1
C606 ELECT 4.7M 25V 1 R613 CARBON 270 1/4WJ 1
C607 MYLAR O.022M 50V 1 RE614 CARBON 27 1/4WJ 1
c608 POLYPR 0. 015M 100V 1 R615 CARBON 180 1/4WJ 1
C609 MYLAR Q. 047M 50V 1 R616 CARBON 22 1/4WJ 1
CE1D MYLAR 0. 1M 50V 1 RE6Y7 SOLID 390 1. 2WK 1
ce11 MYLAR 0. 16M 50V 1 RG618 SOLID 22 1/:WK 1
C612 PCLYPR 0.01M 400V 1 R61% CARBON 1. 6K 1/74WJ 1
or POLYPR 0.01M &30V 1 R620 CARBON 2. 7K 1/4WJ 1
C613 POLYPR D. 015M 400V 1 RE621 SOLID 47 1/2WK 1
614 POLYPR 0.022M 400V 1 R622 SOLID 47 1/:WK 1
616 POLYPR 0.033M 400V 1 RE24 SOLID §.8K /2WK 1
C616 ELECT 470M 10V i RE26 CARBON 15K ~/4WJ 1
C618 ELECT 470M 16V 1 REZ26 CARBON 470K 1/4WJ 1
C619 MYLAR 0. 1M 5OV 1 RE27 CARBON 560K 1/4WdJ 1
c620 MYLAR 0. 047M 50V 1 R701 SOLID 2.2M 1/2WK ]
c621 ELECT 6. 8M 28V 1 R702 WIRE-W 15 7wJ i
ce622 ELECT 1M 160V 1 R703 CARBON 100 1/4WJ 1
C624 CERAMIC 0.01M Z 500V 1 R704 CARBON 470 1/4WJ i
€625 POLYPR 0.22M 400V 1 R705 CARBON 33 1/4WJ 1
€626 CERAMIC 100P W 500V i R706 CARBON 330 1/4WJ 1
€705 ELECT 2200M 25V 1 R707 CARBON 1.2K 1/4W. 1
C706 TANTAL 4.7M 25V 1 R708 CARBON 2. 7K 1/4WJ 1
€707 ELECT 22M 16V 1 R709 CARBON 1. 2K 17/4WJ 1
REC1 CARBON 1.5K 1/4WJ 1
FIiXED RESISTORS R$03 CARBON 1.8K 1/4WJ 1
R201 CARBON 75 1/4WJ 1 RS04 CARBON 33K 1/4WJ t
R202 CARBON 47K 1/4WJ ] RE0E CARBON 22K 1/4WJ i

R203 CARBGN 100 1/4WJ 1

R205 CARBON 820 1/4WJ 1 o201 §1 DIODE ERB24-02D 1
R206 CARBON 270 1/4WJ 1 or S| DIODE SM-1-02FR 1
R207 CARBON 3. 9K 1/4WJ) 1 DEod GE DIODE 151887V i
R208 CARBON 2. 2K 1/4WJ 1 DEo2 GE DIODE 151BBTV 1
R209 CARBON 150K 31/4WJ 1 D603 S| DIODE ERBZ24-02D 1
R210 CARBON 100K 1/4WJ 1 or St DIODE SM-1-02FR 1
AZ11 CARBON 22K 1/4WJ 1 D604 Si DIODE 151834 1
R212 CARBON 27 1/4Wd 1 or Si Dt SM-1.%5-02FRZ 1
RZ13 OXIDE~M 2. 2K 2WJ 1 D60& S] DiODE ER324-020 1
A251 CARBON 10K 1/4WJ 1 or $1 DIODE SM-1-D2FR 1
K252 CARBON 390K 1/4WJ 1 D608 S| DiODE EREZ24-06D 1
R253 CARBON 3, 3K 1/4WJ 1 0607 &1 DIODE ERB24-04D 1
R254 CARBON 220 1/4WJ 1 or S| DIODE SM-1-04FR 1
R401 CARBON 220 1/4WJ 1 D608 S| D{iCDE ERB24-06D 1
R402 CARBON 27K 1/4WJ 1 0701 S| DIODE S$2vC10R ]
R403 CARBON 270K 1/4WJ 1 D702 &1 DIODE 52vC10 1
R404 CARBON 6. 8K 1/4WJ 1 Q703 ZE DIODE WZ-063 1
R405 CARBON 10 1/4WJ 1 or ZE DIQDE ADB. 2E 1
R501 CARBON 12K 1/4WJ 1 G704 LED SLP-1318B 1
RE02 CARBON 6. 8K 1/4WJ 1 1€501 tC-UPC1031H2 1
R503 CARBON 2. 7K 1/4WJ 1 or 1C-LA1386 1
A504 CARBCN 27K 1/4W.) 1 G201 §1 TR 25C535 1
RE05 CARBON 10K 1/4WJ 1 or St TR 28C84% 1
A506 OXIDE-M 0.6 1WJ ] azo0z 51 TR 2$5C536 i
R507 CARBON 1K 1/4WJ 1 Q203 St TR 25C2228 1
As08 CARBON 10K 1/4WJ 1 ar St TR 25C194t i
R508 CARBON 4. 7K 1/4WJ 1 Q261 51 TR 25CB36 1
AB10 CARBON 18K 1/4WJ 1 Q403 Si TR 25A808 1
R511 CARBON 270K 1/4WJ 1 or $1 TR 25A733 1
RE12 CARBON 10K 1/4WJ 1 Q501 Si TR 25C2228 1

NOTICE: 1. Parts orders must contain Model Number, Parts Number and Description.

2. Ordering quantity of resistors, capacitors and screws must be muktiple of 10pcs.
3. Component parts indicated by parentheses in the column Q'ty are not available.
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PARTS LIST

Schematic
Location Parts Mo, Description Q'ty
or 51 TR 28C1941 i
Q601 51 TR 28CBE36 1
[:34 S TR 25C845 i
Q602 SI TR 28D400 1
G603 5t TR 250823 ]
Qor S| TR 25C2373 t
Q604 §1 TA 25C6H36 1
or Si TR 2SC9456 i
Q701 S1 TR 25D613 1
Q02 o “81 TR 250536 vy
S T ERE 51 TR 25C945 B b
Q703 S1 TR 25C636 1
of 51 TR 25C845 1
L vepY e L CRT 2A0VBA. b ey
G g CAT.240XB4A i

SANYO ELECTRIC INC,

1200, WEST ARTESIA BLVD.
P.O. BOX 5177

COMPTON, CALIFORNIA 90220
Feb, 1980 CP100Q Printed in Japan-



CRT 5027
CRT 5037
CRT 5057"

JLPC FAMILY

CRT Video Timer-Controller
VTAC®

FEATURES PIN CONFIGURATICN
0O Fuliy Programmable Display Format —
Characters per data row {1-200) A2 1 408 Al
Data rows per frame {1-64) A3IQ 2 WP A
Raster scans per data row (1-16) €543 38 p He
. ) A3 4 37 p H1
T Programmabie Monitor Sync Format Red s 36 b w2
Raster Scans/Frame (256-1023) aNo O 6 35 i Ho
“Front Porch™ Rid? 34 b Ha
Sync Width RO 8 33 [ H5
‘'Back Porch’” ) a2 b HE
Interlace/Non-Interlace LLI/CSYN( 10 31 J HW/DRs
Vertical Blanking vsYnNd 11 30 h DR4
O Lock Line Input (CAT 5057) bce g 12 29 i OR3
O Direct Qutputs to CRT Monitor Voo g 13 28 pOR2
Horizontal Sync vee I 14 27 P oR1
Vertical Syne H5YN O 15 28 p CRé
Composite Sync (CRT 5027, CRT 5037) CRv O 18 26 joeg
Blanking BLG 17 24 [ DB1
Cursor colncidence g:rg :g 23 p o2
Programmed via: 5 22 p o3
O Prog oas g 20 21 hpBe
Processor data bus
External PROM PACKAGE: 40-Pin D.1.P.

Mask Option ROM 7 Split-Screen Applications

[ Standard or Non-Standard CRT Monitor Compatible
{71 Refresh Rate: 60Hz, 50Hz, ...
[ Scrolling
Single Line
Multi-Line
"] Cursor Pasition Registers
[ Character Format: 5x7, 7x9,...
1 Programmable Vertical Data Positioning
[ Balanced Beam Current interlace {CRT 5037}
O Graphics Compatible

Horizontal
Vertical
3 Interlace or Non-Interlace operation
O TTL Compatibility
0 BUS Oriented
1 High Speed Operation
) COPLAMOS" N-Channel Silicon
Gate Technelogy
1 Compatible with CAT 8002 VDAC™
1 Compatible with CRT 7004

GENERAL DESCRIPTION

The CRT Video Timer-Controtler Chip (VTAC)® is a user programmabie 40-pin COPLAMOS®nchannel MOS/LS! device
containing the logic functions required to generate all the timing signals for the presentation andfarmatting olinteriaced and
non-interlaced video data on a standard or non-standard CRT monitor.

With the exception of the dot countar, which may be clocked at a video frequency above 25 MHz and therefore not
recommended for MOS implementation, all frame formatting, such as horizontal, vertical, and composite syng, characters
per data row, data rows per frame, and raster scans per dalarow and per frame are totally user programmable, Thedatarow
counter has been designed to facilitate scrolling,

Programming is effectad by icading seven 8 bitcontrol registersdirectly offan8bitbidirectional data bus. Fourregister
address iines and a chip selact line provide complele microprocessor compatibility for program controlled setup. Thedevice
can be "self loaded" via an external PROMtied onthedatabus as described inthe OPERATION section. Formattingcanalso
be programmed by & single mask option.

In addition to the sevan control registers two additional registers are provided to store the curser character and data
row addrasses for generation of the cursor video signal. The contents of these two registers can also be read outonto the
bus for update by the program.

Three verstons of the VTAC® are avallable. The CRT 5027 provides non-interlaced operation with an even or odd
number of scan lines par data row, or intertaced operation with an even number of scan lines perdatarow. The CRT 5037
may be programmed for an odd or sven number ot scan lines per data row in both interlaced and non-interlaced modes.
Programming the CRT 5037 for an odd number of scan lines per data row eliminates character distortion caused by the
uneven baam current normatly associsted with odd tield/even field interlacing of alphanumeric displays.

The CRT 5057 provides the ability to lock a CRT's vertical refresh rate, as controlied by the VTAC's® vertical sync
pulise, to tha 50 Hz or 60 Hz iine frequency thereby sliminating the so called "swim" phenomenon. This is particularly
wel sulted for European system requiremants. The line frequency waveform, processed to conform to the VTAC's®
specified logic levels, is applied to the line lock input. The VTAC® will Inhibit generation of vertical sync until a zero to
one transition on this input is detected. The vertical sync pulse is then initiated within one scan line after this transition
rises above the logic threshold of the VTAC.®

To provide the pin required for the line lock input, the composite sync output is not proviged in the CRT 5057.

*FOR FUTURE RELEASE -



Description of Pin Functions

input/
PinNo. Symbol Name Qutput  Function
25-18  DB@-7 Data Bus I/ Data bus. input bus for control werds fraom microprocessor or
PROM. Bidirectional bus for cursor address.
3 cs Chip Select | Signats chip that it is being addressed
39,40,1,2 Ag-3 Register | Register address bils for selecting one of seven control
Address reqisters or either of the cursor address registers
9 B8 Data Strobe | Strobes DBE-7 intc the appropriate register or outputs the
cursor character address or cursos line address onto the data bus
12 DCcC DOT Counter I Carry from off chip dot counter establishing basic character
Carry clock rate. Character clock.
38-32 Hg-6 Character o Character counter outputs.
Counter Qutputs
7.5.4 ~Rt13 Scan Counter 0] Three most significant bits of the Scan Counter; row select
Qutputs irnputs 1o character generator.
31 H7/DR5 H7?/DRS [e] Pin definition is user programmable. Output is MSB of
Character Counter if horizontal line count (REG.§) is 7128;
otherwise output is MSB of Data Row Counter.
3] R Scan Counter LSB o] Least significant bit of the scan counter, In the inter-
laced mode with an even number of scans per data row,
Re will toggte at the field rate; for an odd number of
scans per data row in the interlaced mode, RE will toggle
atthe data row rate.
26-30 DRg-4 Data Row O  Data Row counter outputs.
Counter Outputs
17 BL Blank o] Defines non active porion of horizontal and vertical scans.
15 MSYN Horizontal Sync o} Initiates horizontal retrace.
1 VSYN Vertical Sync s} initiates vertical retrace.
10 CSYN/ Composite Sync Qutput/ O/t Composite sync is provided on the CRT 5027 and CRT 5037.
L Line Lock Input This output is active in-non-interlaced mode only. Provides a tiue
RS-170 composite sync wave form. For the CRT 5057, this pin is
the Line Lock input. The line frequency waveform, processed to
canform lo the VTAC's® specified logic ievels, is applied to this pin.
16 CRV Cursor Video o} Defines cursor location in data fieid.
14 Veo Power Supply PS  +5volt Power Supply
13 Voo Power Supply PS +12 volt Power Supply

DATABUBTRET et

SoAREDATAROW |TRL LASTONTARDY | | oaTe RORBIRMS L Lo o
REGBTEN | 0|  REGETER RECETER

% J‘L__?

(L RL)
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intal

8251A

PROGRAMMABLE COMMUNICATION INTERFACE

& Synchronous and Asynchronous
Operation

® Synchronous 5-8 Bit Characters;
Internal or External Character
Synchronization; Automatic Sync

Asynchronous Baud Rate—DC to
19.2K Baud

Full-Duplex, Double-Buffered
Transmitter and Receiver

Error Detection-—Parity, Overrun and

insertion
® Asynchronous 5-8 Bit Characters; B
Clock Rate-1, 16 or 64 Times Baud
Rate; Break Character Generation; -
1, 114, or 2 Stop Bits; False Start Bit
Detection; Automatic Break Detect
and Handling
B Synchronous Baud Rate-—DC to
64K Baud

Framing

Compatible with an Fxtended Rahge
of Intel Microprocessors

28-Pin DIP Package

E All Inputs and Outputs are TTL
Compatible

@ Single +5V Supply
& Single TTL Clock

The Intel® 8251A is the enhanced version of the industry standard, Intel 8251 Universal Synchronous/
Asynchronous Receiver/Transmitter (USART), designed for data communications with Intel’s microprocessor
tamilies such as MCS-48, 80, 85, and iIAPX-86, 88. The 8251A is used as a peripheral device and is programmed
by the CPU to operate using virtually any serial data transmission technique presently in use (including IBM
“bi-sync"). The USARTaccepts data characters from the CPU in parallel format and then converts them into a
continuous serial data stream for transmission. Simultaneously, it can receive serial data streams and convert
‘hem into parallel data characters for the CPU. The USART will signal the CPU whenever it can accept a new

haracter for transmission or whenever it has received a character for the CPU. The CPU can read the
complete status of the USARTat any time. These include data transmission errors and control signals such as
SYNDET, TXEMPTY. The chip is fabricated using N-channel silicon gate technology.

DATA TRANSMIT
B BUS BUFFER |—=T*D
»0g RUFFER P -8
o,y o,
o,O>? 730,
AESET ___..a| S R ] 3 % v,
— ——
CLK——f peapimRITE GND L 4 D
o5 TRANSMIT T«E o
D C(il\éEFll(?L conTROL [ o, ()5 24 [ 6TR
L T—— ] o TxC 6 23 ATs
WR___ o) —
T 1} B251A 22{]0sA
. T o, s 2t (] RESET
TxC 9 20 CLK
55— ool WR []10 193 T
. as[Mn 18 ] TeEmPTY
BTA " 1 1 REGEIVE - .
MODE BUFFER | RXD cD 12 17 cYS
TS CONTRGL T .
__s___..q <:> RO 13 16 SYNDET/BD
R¥
-—a ‘ 1 RxROY [ 14 15 (7] T.RDY
/ | AxRDY
RECEIVE T
INTERNAL contRoL |
DATA BUS - SYNDET

ey

Figure i. Block Diagram Figure 2. Pin Configuration

MAY 1981
AFN-G1573C

"INTEL CORPORATION, 1981



8251A

FEATURES AND ENHANCEMENTS

The 8251A is an advanced design of the industry
standard USART, the Intel® 8251. The B8251A
operates with an extended range of Intel
microprocessors and maintains compatibitity with
the 8251. Familiarization time is minimal because of
compatibility and involves only knowing the addi-
tional features and enhancements, and reviewing
the AC and DC specifications of the B251A.

The 8251A incorporates all the key features of the
8251 and has the following additional features and
enhancements:

s 8251A has double-buffered data paths with sepa-
rate I/O registers for control, status, Data In, and
Data Qut, which considerably simplifies control
programming and minimizes CPU overhead.

e In asynchronous operations, the Receiver detects
and handles “break” automaticaily, relieving the
CPU of this task.

¢ A refined Rx initiakzation prevents the Receiver
from starting when in “break” state, preventing
unwanted interrupts from a disconnected USART.

e At the conclusion of a transmission, TxD line will
always return to the marking state uniess SBRK is
programmed.

e Tx Enable logic enhancement prevents a Tx Dis-
able command from halting transmission until all
data previously written has been transmitted. The
logic also prevents the transmitter from turning
off in the middle of a word.

e When External Sync Detect is programmed, Inter-
nal Sync Detect is disabled, and an External Sync
Detect status is provided via a flip-flop which
clears itself upon a status read.

e Possibility of false sync detect is minimized by
ensuring that if double character sync is program-
med, the characters be contiguously detected and
also by clearing the Rx register to all ones
whenever Enter Hunt command is issued in Sync
mode.

s As long as the 8251A is not selected, the RD and
WR do not affect the internal operation of the
device.

e The 8251A Status can be read at any time but the
status update will be inhibited during status read.

e The B251A is free from extraneous glitches and
has enhanced AC and DC characteristics, provid-
ing higher speed and better operating margins.

e Synchronous Baud rate from DC to B4K.

FUNCTIONAL DESCRIPTION

General

The 8251A is a Universal Synchronous/Asynchro-
nous Receiver/Transmitter designed for a wide
range of Intel microcomputers such as 8048, B080,
8085, 8086 and 8088. Like other /O devices in a
microcomputer system, its functional configuration
is programmed by the system’s software for maxi-
mum flexibility. The B251A can support most serial
data technigues in use, including IBM "bi-sync.”

In a communication environment an interface
device must convert parallel format system data into
serial format for transmission and convertincoming
serial format datainto parallel system data for recep-
tion. The interface device must also delete or insert
bits or characters that are functionally unique to the
communication technigue. In essence, the interface
should appear "transparent” to the CPU, a simple
input or output of byte-oriented system data,

Data Bus Buffer

This 3-state, bidirectional, 8-bit buffer is used to in-
terface the 8251A to the system Data Bus. Data is
transmitted or received by the buffer upon execution
of INput or OUTput instructions of the CPU. Control
words, Command words and Status information are
also transferred through the Data Bus Buffer. The
Command Status, Data-tn and Data-Out registers
are separate, 8-bit registers communicating with the
system bus through the Data Bus Buffer.

This functional block accepts inputs from *he system
Control bus and generates control signals for cverall
device operation. It contains the Control Word Reg-
ister and Command Word Register that store the
various contro! formats for the device functional
definition.

RESET (Reset)

A “high” on this input forces the 8251A into an “ldle”
mode, The device will remain at “ldie” until a new set
of control words is written into the B251A to program
its functional definition. Minimum RESET pulse
width is 6 tey (clock must be running).

A command reset operation aiso puts the device into
the “Idle"” state.

AFN-01573C



Z80°CPU Cenitral
Processing Unit

Ya

Product
Specification

Features

B The instruction set contains 158 instructiona.

The 78 instructions of the 808CA are
included as a subset; 8080A software com-
patibility is maintained.

E Six MHz, 4 MHz and 2.5 MHz clocks for the

ZBOB, Z804, and Z80 CPU result in rapid
instruction execution with consequent high
data throughput,

B The extensive instruction set includes string,

bit, byte, and word operations. Block
searches and block translers together with
indexed and relative addressing result in
the most power{u] data handling capabilities
in the microcomputer industry.

® The Z80 microprocessors and associated

family of peripheral controllers are linked
by a vectored interrupt system. This system

s mmimmnd B 4y P
Ay p———
e WAEQ Ay fmmesmemeion
sysTan | <——110Ra Ay —
CONTROL | et D by f—n
] Wi Ay e
A‘ -
] AFEH ar |[—— | aponese
M —— [ mus
rerered HALT Ay
g p———
i WAIT P —
cru 280 CPU Ay
CONTROL | ] iNT Ay fp——s
(R Y v #] Ay f———t
Ay e
mereraie] AESET
Dy §roctummrrarite-
ﬁ:'-' { ——o BUSHED L
coNYROL \ L] et
Dy DATA
——mmeie] CLK Dy f——a BUS
— Y Dy fot———
—{anp Ty |-
iy i ]

Figure 1. Pin Functions

may be daisy-chained to allow implemen-
taticn of a priority interrupt scheme. Little,
if any, additional logic is required for
daisy-chaining.

E Duplicate sets of both general-purpose
and flag registers are provided, easing
the design and operation of system soft-
ware through single-context switching,
background-fereground programming, and
singie-level interrupt processing. In addi-
tion, two 16-bit index registers {acilitate
program processing of tables and arrays.

B There are three modes of high speed inter-
rupt processing: B0BC compatible, non-Z80
peripheral device, and Z80 Family
peripheral with or without daisy chain.

8 On-chip dynamic memory refresh counter.

10
. 2306 CrU

aND
AFEH
m
RESET
BUSREQ

Wy

Figure 2. Pin Assignments

.



General
Description

The Z80, ZBOA, and ZBOB CPUs are third-
generation single-chip microprocessors with
exceptional computational power. They offer
higher system throughput and more efficient
memory utilization than comparable second-

- and third-generation microprocesgsors. The

internal reqgisters contain 208 bits of read/write
memory that are accessible to the programmer.
These registers include two sets of six general-
purpose registers which may be used
individually as either 8-bit registers or as
16-bit register pairs. In addition, there are two
sets of acocumulator and flag registers. A group
of "Exchange” instructicns makes either set of
main or alternate registers accessible to the
programmer. The aliernate set allows operation
in foreground-background mode or it may

INETRUCTION
DECObDER

+5V
GND —ar
CLOGK —p s
CPY
TIMING
CONTROL

B8 SYBTEMS 3 CPUY
ANP CPU  CONTROL
CONTROL  1HPUTS
QUtPUTSE

be reserved for very fast interrupt response.

The 280 also contains a Stack Pointer, Pro-
gram Counter, two index registers, a Refresh
register (counter), and an Interrupt register.
The CPU is easy to incorporate inte a system
since it Tequires only a single +5 V power
source, all cutput signals are fully decoded
and timed to conirel standard memory or
peripheral circuits, and is supported by an
extensive family of peripheral controllers. The
internal bleck diagram (Figure 3) shows the
primary functions of the ZBC pracessors.
Subsequent text provides more detail on the
ZB0 [/O controller family, registers, instruction
set, interrupts and daisy chaining, and CPU
timing.

B8-HIT
DATA BUS

DATA BUS
INTERFACE

i ALY

| REGISTER

| anRay
ADDRESS
LOAIC AND
BUFFERS

18-B17
> ADDRERE BUB

Figure 3. 280 CPU Block Diagram




CMOS
yP Compatible 8-Bit 8-Channel DAS

FEATURES
8-Bit Resolution

On-Chip 8 X 8 Dual-Port Memory

Mo Missed Codes Over Full Temperature Range
Interfaces Directly to 280/8085/6800

CMOS, TTL Compatible Digital Inputs
Three-State Data Drivers

Ratiometric Capability

Single +5V Supply

Interleaved DMA Operation

Fast Conversion

A/D Process Totallv Transparent to P

Low Cost
GENERAL DESCRIPTION
The AD7581 is a microprocessos compatible 8 bit, 8 channel, y y
memory buffered, data-acquisition system on a monolithic by :ZF B,?:\s
CMOS chip. It consists of an 8 bit successive approximation o i
A/D converter, an 8 channel multiplexer, 8 X 8 dual-port Ao ADTSE1 "
RAM, three-state DATA drivers (for interface), address latches AN 5 )—Bas
and microprocessor compatible control logic. The device inter- o soFs
faces directly to 8080, 8085, Z80, 6800 and other micro- AN 3(6) mux
processor systems. A z(7) \dd ]S
. . . . AIN 1(6) 9-BIT DAG
The successive approximation conversion takes place on a AN of2) 1
continuous, channel sequencing, basis using microprocessor ?i 1
control signals for the clock, Data is automatically transferred THReE /1_*_ sxs Ghacno
to its proper location in the 8 X 8 dual-port RAM at the end DRIVERS MEMORY \,—I
of each conversion. When under microprocessor control, a DB7 -DBO pryPe——
READ DATA operation is allowed at any time for any channel il APPROXIMATION
since on-chip logic provides interleaved DMA. The facility to T 11
fatch the address inputs (Ag - Az) with ALE enables the wrenrace ano 21 Anoress
AD7581 to interface with UP systems which feature either GONYROLLOGIG P - LATCHES
shared or separate address and data buses.

19r———G) \GI? Lw;—““— (D

cs DGND CLK STAT ALE A0 A1 A2

ORDERING INFORMATION

Temperature Range and Package

Differential Plastic Ceranuc
Nonimeamty 0 to +70°C -25°Cto +85°C
t1 7/8LSB AD7381]N AD7581AD
+7/8LSB AD7581KN AD7581BD

13/4L5B AD7581LN AD7581CD

Information furnished by Analog Devices is believed to be accurate Route 1 industrial Park; P.O. Box 280; Norwood, Mass. 02062
and'reliab!e. However, no responsibility is assumed by Aqalog Devk':es Tel: 617/329-4700 TWX: 710/384-6577
for its use; nor for any infringements of patents or other rights of third West Coast Mid-West Texas

parties which may result from its use. No license is granted by implica-
tion or otherwise under any patent or patent rights of Analog Devices. 714/842-1717 312/894-3300 214/231-5094



Typical at Limit Over

Parameter Version’ +25°C Temperature Units
ACCURACY .
Resclution All 8 8 Bits
Relative Accuracy IN, AD 1 7/8 1 7/8 max LSB
KN, BD +3/4 £3/4 max LSB
LN, CD 172 £1/2 max LSB
Differential Nonlinearity JN, AD +1 7/8 %1 7/8 max LSB
KN, BD +7/8 +7/8 max LSB
LN, CD 374 +3/4 max LSB
Offset Error? JN, AD 200 200 max mV
KN, BB 80 80 max mV
LN, CD 50 50 max mv
Gain Error
Worst Channel IN, AD +3 16 max LSB
KN, BD 12 *4 max LSB
LN, CD +1 2 max LSB
Gain Match Between Channels JN, AD 2 3 max LSB
KN, BD 11/2 2 max LSB
LN, CD 1 1 max LSB

Bopg Gain Error All -21/2 — LSB

ANALOG INPUTS
Input Resistance

At Vg (pin 10) All 10/20/30 10/20/30 k2 min/typ/max
At Bopg (pin 13 All 10/20/30 10/20/30 k{2 min/typ/max
At Any Analog Input (pins 2-9) All 10/20/30 10/20/30 k2 min/typ/max
Verer (For S‘Pecified Performance} All -10 -10 v
Vgrer Range All -5 to -15 -5 to-1§ v
Nominal Analeg Input Range
Unipolar Mode All 0to+Vper, Oto+Vggp V
0to _VREF ¢ to _VREF v
Bipolar Mode All _VBOFS < VA;NQIVREF I_VBOFS
DIGITAL INPUTS

€S (pin 13), ALE (pin 16), Ag - A
(pins 17-19)
CLK (pin 15)

Ving Logic HIGH Input Voltage  All +2.2 +2.4 min v
Vyqr, Logic LOW Input Voltage  All +0.4 +0.8 max \%
Iy Input Current All 0.01 1 max HA
Ciy Input Cza.pacita,ncczs All 4 5 max pF
DIGITAL CUTPUTS
STAT {(pin 12), DBy to DBq (pins 20-27}
Voy Output HIGH Volrage All +4.8 +4.,5 min v
Vor, Ourput LOW Voltage All +0.4 +0.6 max v
Iy kg DBy to DBg Floating State
Leakage All 0.3 10 max UA
Floating State Output Capacitance
(DBy -DBg) All 5 10 max pF
Gutput Code All Unipolar Binary Figure 7

Complementary Binary Figure 8
Offset Binary Figure 9
POWER REQUIREMENTS

von All +5 +5 v

Ipp - Static All 3yp 5 max mA

Ipp - Dynamic All 3 typ 8 max mA
MNotes:

! Temperature range as follows: JN, KN, LN (0 to +70°C), AT3, BD, CD (-25°C to +85°C).

2 Typical offset temperature coefficient is +150pV/°C,

? Rpops/R AN (0-7) mismatch causes transfer function rotation about positive full scale. The effect is an offset
and a gain term when using the circuits of Figure 8a, page 6 and Figure 9a, page 7.

*Typical value, not guaranteed or subject to test.

# Guaranteed but not tested,

¢ Typical change in Bopg gain from +25°C to T t0 Typay i 2 L5B's.

Specifications subject to change without notice,

fCLK. = ]MHz

Conditions/Comments

Adjustable to zero, see Figure 7a.

Adjustable to zero, see Figure 7a.
Gain Error is Measured After Offset
Calibration. Max Ful! Scale Change
for Any Channel from +25°C to
Tin of Topay 18 T2L5B.

Adjustable to zero, see Figure 7a.

*5%

See Figure 7 and 8.

See Figure 9

Vin =0V, Vpp

Isourck = 40uA
[SINK = 1.6mA

Vour =0V tc Vpp



MC146818

Advance Information

REAL-TIME CLOCK PLUS RAM (RTC)

The MC146818 Real-Time Ciock plus RAM is a peripheral davice
which includes the unique MOTEL concept for use with various
microprocessors, microcomputers, and larger computers. This part
combines three unique features: & complete time-of-day clock with
alarm and one hundred year calendar, a programmable periodic inter-
rupt ang square-wave generator, and 50 bytes of low-power static
RAM. The MC146818 uses high-speed CMOS technology to interface
with 1 MHz processor buses, while consuming very little power.

CMOS

[HIGH-PERFORMANCE
SILICON-GATE COMPLEMENTARY MOS)

REAL-TIME CLOCK
PLUS RAM

are subject to change without notice,

The Real-Time Clock plus RAM has two distinct usas. First, it is L SUFFIX
designed as a battery powered CMOS part lin an otherwise NMOS/TTL CEHAEAAEEP?%KAGE
systemn) including all the common battery backed-up functions such as
RAM, time, and calendar. Secondly, the MC146818 may be used with a
CMGCS microprocessor to relieve the software of the timekseping
workload and to extend the available RAM of an MPU such as the P SUFFIX
MC146805E2, PLASTIC PACKAGE
® [ow-Powsr, High-Speed, High-Density CMOS CASE 709
® |Internal Time Base and Oscillator
® Counts Seconds, Minutes, and Hours of the Day
® Counts Days of the Week, Date, Month, and Year S
. 5 SUFFIX
® 3V to 6V Operation CERDIP PACKAGE
® Time Base Input Options: 4.194304 MMz, 1.048576 MHz, or CASE 623
32.768 kHz
® Time Base Oscillator for Parallel Rescnant Crystals
® 40 to 200 pW Typical Operating Power at Low Frequency Time Base
® 4.0 to 20 mW Typical Operating Power at High Frequency Time CHIP CARRIER
Base ALSD AVAILABLE
@ Binary or BCD Representation of Time, Calendar, and Alarm
® 12- or 24-Hour Clock with AM and PM in 12-Hour Mode
@ Daylight Savings Time Option
@ Automatic End of Month Recognition
@ Agtomatnc Leap Year Compgnsation PIN ASSIGNMENTS
® Microprocessor Bus Compatible
® MOCTEL Circuit for Bus Universality NC 1 @ ~~ 2401 vpp
@ Multiplexed Bus for Pin Efficiency osct [z 23f saw
® interfaced with Software as 64 RAM Locations d- 224 ps
@ 14 Bytes of Clock and Control Registars 0s¢2 ‘PF
® 50 Bytes of General Purpose RAM apo 4 21 ckouT
® Status Bit Indicates Data Integrity AD1 {15 20 CKFs
® Bus Compatible interrupt Signals (TRQY AD2 ES 19l /o
® Three Interrupts are Separately Software Maskable and Testable FESET
Time-of-Day Alarm, Once-per-Second to Once-per-Day AD3 E / 18 1 RE
Periodic Rates from 30.5 ps to 500 ms AD4 8 170 03
End-of-Clock Update Cycle D5 Q9 160 NC
® Programmable Square-Wave Qutput Signal 206 1o 16 [ R/W
® Clock Output May Be Used as Micreprocessor Clock Input A07 On 14l As
At Time Base Frequency + 1 or +4 _
@ 24-Pin Dual-In-Line Package vgs 2 130 CE
@ Chip Carrier Also Available
This document contains information an a new product. Specifications and information herain ©MOTOROLAINC,, 1982 ADI-856-R1




FIGURE 1 — BLOCK DIAGRAM

T T T T—b Clock f—¥ CKOUT
3] QUL beg  rperg
0sc1 > Time Bass 4 - _ 3 . 1Hz
Q507 =] Input/Osc - - ..,..?._)g +32 @3 +32 &3 - 32
A f A T
Y _ Y \ ¥ YYYY ¥ Y YY
Pericdic Interrupt/ Square Wave Rate
Selection
{1-0f-15 Selector)
&
Bivider i Square -
Control S +2 | Wave Out B SQW
VDD — = > &= T
Vss > DVe-DVZ
— 70
[ > Regist(irsBAt, B], c,D % RESET
S S—
Bus v | —3] yie PS
DS ——» interface
R/W ——— ‘1' CiIOCk” Clock, Alarm,
Calendar <:::> Calendar RAM
AS —— 3 Update (10 Bytes)
ADO-AD7 -
Binary .
Increment
User RAM
(60 Bytes)
MAXIMUM RATINGS (Voltages referenced to Vggl
Ratings Symbol Value Unit
Supply Voltage VDo ~0.3to +8.0 Y
All Input Vottages Except O5C1 Vin Vgg—-0.51t0 Vpp+0.b Y
Cu\;rent ;?C, per Pin Excluding | 10 mA This device contains circuitry to prote:  thein-
DD_ S8 puts against damage due to high static oltages
Operating Temperature Range or electric fields; however, it is advised  iat not-
MC146818 Lo TH . mal precautions be takan to avoid applic 3tion of
MCMBM_BC Wpp=3010boV A Ot 79 ¢ any voltage highar that: maximum rated - oltages
operation) -40 10 8 to this high-impedance circuit. For prope- opera-
Storage Temperature Range Taig -85 to +150 °C tion it is recommended that Vi and Vg, e con-
strained to the range Vggs={Viy, ¢ Vgt
=Vpp. Reliability of operation is enh 1ced if
THERMAL CHARACTERISTICS unused inputs are tied to an appropric e logic
Characteristic Symbol | Value Unit voltage level {e.g., either Vgg or Vppl.
Thermal Resistance
Plastic 120
Cerdip Bin 8b 2CIwW
Ceramic 20

MOTOROLA Semiconductor Products inc.
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Low Profile — Silent - Tactile Capacitance Keyboard

845T13-1E

Personal Computer Compatible Keyboard (Serial ASCI! Interface With Enhanced Key Array}

FEATURES

e {BM personal computer compatible key
array with serial ASCI| interface

¢ Standard listing includes DIN compatibie
enclosure and data interface cable

* Meets European ergonomic standards

e COperator preferred silent-tactile fee!

Solid state capacitance switching

¢ Status LEDs for Caps Lock and Numeric
Lock keys

e Multiple interface options

Diagnostic self-test after power-up or reset
Multi-key rollover

B character FIFO buffer

Sculptured double shot molded keytops

MICRO SWITCH 845T13-1E features an
enhanced IBM personal computer key array
with serial ASCII intesface. The keyboard
with enclosure and a 6 foot (extended length)
coiled cord provides complete final package
requirements for detached keybeard assem-
blies. The high strength injection molded
plastic enclosure has a cloud white matte fin-
ish. Other colors can be provided. The key-
board combines capacitance-membrane
switching with a microcomputer and custom
detector circuit to provide solid state reliabil-
ity with increased functionality.

The 84ST13-1E features a low profile design
that allows customers to meet Eurcpean
ergonomic standards. These standards state
the keyboard {mounted in an enclosure}
must be no more than 30 mm {1.18") when
measured from the middle of the home raw
to the table top.

All ST Series keyboards are UL recognized
and CSA certified.

MICROCOMPUTER

The keyboard uses a scanning system where
each key is individually tested for its state
{operated or ncn-operated). Scanning and

- detection is accomplished by a customn 28

pin (LSI) IC capacitance detector in conjunc-
tion with a microcomputer. Tha custom
detector uses 9 active drive lings and 11
active sense lines which interface with the
capacitance-membrane key matrix. (Refer o
Keyboard Schematic, page 7). It addition to
the power supply lines, there is a clock, key
output and reset line that interfaces with the
microcomputer. The microcomputer inciudes
an 8-hit CPU, a ROM, RAM, /O lines and a
timer/event counter.

MICRO SWITCH

a Honeywell Division

HUMAN FACTORS ORIENTED

Every aspect of this keyboard is designed for
maximum operator throughput. This includes
a low profile design, proven operating force
displacement characteristics, key spacing,
keytop shapes, double-shot melded sculp-
tured keytops, block array and a touch typing
key arrangement. Actuating key modules are
designed o provide silent operation and pos-
itive tactile feedback without trade-cff. Tactile
feedback is felt by the operator as an abrupt
change in force at the operating point of the
moduie. Silent operation allows quieter office
environments regardless of the number of
terminals. Multi-key rollover and a 8 charac-
ter FIFO (first-in first-out) buffer is included
for high throughput. A 10 +1 Hertz repeat
rate is avaifable on all keys. Status LEDs on
Caps Lock and Num Lock tell at a glance
which modes these keys are in greatly reduc-
ing chance entry of false data or command.



Personal Computer Keyboard

+5 VDC +5% @ 300 mA (max.)

Data transmission is differential TTi.. Both keyboard pos ‘ive
data (+Data) and keyboard negative data (-Data) is 9600 =2%
Baud. Each keyboard -+Data transmission consists of 1 ¢ art
bit {low level), 8 data bits {positive logic) odd parity and  stop
bits {high feve!). Each keyboard -Data transmission cons :ts
of 1 start bit (high level), 8 data bits {negative logic) odd § arity
and 2 stop bits (low level),

Qutput Logic

Logic "0" 0.4 VDC max. @ 12 mA max. (sinking).
Logic “1"; 2.4 VDC min. @ 600 uA max. (sourcing).
Input Logic {Inhibit Only)

l.ogic “0"; 0.4 VDC max. @ 4.5 mA max. (sirking),
Logic "1", 2.4 VDC min. @ 800 pA max, (leakage).

All keys with the exception of the Made keys (stations 28, 42,
54, 56, 58 and 69) will auto repeat. A key will start to auto
repeat once it is depressed and held dewn for a period of 500
+20% milliseconds. The keyboard will then repeat at a raf: of
10 12 Hertz.

An &-character FiFO (first-in, first-out) kevstroke buffer is pro-
vided. If the FIFO buffer overflows, additional keystrokes will
be ignored until space is available in the buffer,

The output of the keyboard can be inhibited by taking the
+Data line to Logic "0". The FIFQ buffer will store keycodes
while the keyboard is inhibited. The keyboard checks the
+Data fine pricr to transmission. The keyboard ignores inhibit
during transmission.

ELECTRICAL DATA Power Requirements
Note: The keyboard panel must be electri- Input/Ouiput
cally connected to system chassis ground to Specifications
prevent electrostatic damage and noise
pickup.
Auto Repeat
Keystroke Bufier
Inhibit
LED Operation {Caps

Lock and Num Lock)

First depression of the key turns On the LED. The second
depression turns CHf the LED. LEDs are Off on Power-up and
scftware Reset.

Caps Lock Key (58), when operated, puls the following keys
into shift mode when they are operated: 16 thris 25, 30 th 38
and 44 thru 50.

Num Lock Key (68), when operated puts the following keys
into shift mode when they are operated: 71 thru 73, 75 thru
77, and 79 thru 83.

ALY Mode

Whan the ALT key (key 56) is depressed bit 8 {most signif-
cant bit) cf the data transmission is cleaiad.



ELECTRICAL DATA FOR OPTIONAL
IBM INTERFACE (With J15 out and J16
instailed)

Power Requirements

84ST13-1E

+5VDC f% @ 300 mA (max.)

Input/Qutput
Specifications
{(Synchronous
Operation J5
Out and J6 In}

The keyboard will check the status of the “Clock” line and the “Data”
tine prior to every data transmission. If either line is low, then no key-
board transmission is allowed. If both lines are high, then the key-
board will initiate transmission by leaving the “Data” line Migh and
clocking the start bit to the host system on the falling edge of the
ctock putse. The keyboard will then clock-the eight data bits to the
host system on the falling edge of each clock pulse. The keyboard will
raise the "Data” line within one clock period after the ninth clock pulse
to complete the transmission.

The keyboard will not check the status of either line during data
transmission.

o e
erock Tﬂl_ﬂjLW

DATA:

Baud = 25,000
A =10 usecs. * 1 usec.
B = 40 usecs. £ 2%
C = 1.0 ysacs minimum,
1. Reset Line (Not Used}
2. Data Line + Keyhoard Data - Busy
Each keyboard transmission on the “Data” line consists of 1 start bit
{high level} and 8 data bits {positive logic, "LSB" sent first)
Logic “1"; 2.4 VDC min @ 600 A max sourcing (keyboard output)
2.4 VDC min @ 600 uA max leakage (keyboard input)
Logic "0"; 0.4 VDC max @ 12 mA max sinking {keyboard output)
0.4 VDC max @ 4.5 mA sinking (keyboard input}
3. “Clock” Line + Keyboard Clock-Reset {software)
Logic *1"* 2.4 VDG min @ 600 uA max sourcing (keyboard output}
2.4 VDC min @ 800 uA max leakage (keyboard input)
Logic “0”; 0.4 VDC max @ 12 mA max sinking (keyboard output}
0.4 VDC max @ 4.5 mA sinking (keyboard input)

Key Operation

All keys are Make/Break and repeatabie.

The most significant bit of each scan code is a low level for key
depressions and a high tevel for key releases.

When a key is depressed, the keyboard will transmit its assigned scan
code. It the key is held depressed for a period of 500 milliseconds *
50 milliseconds, its assigned scan code will be transmitted at a 10 Hz.
+ 1 Hz. repeat rate for as long as the key is held depressed or until
another key is operated,

Depression of a second key will cause the first key to stop repeating
and the scan code of the second key to be transmitted, as well as
initiation of & delay sequence. .

LED Operation {(Caps
Lock and Num Lock)

Fitst depression of the key turns On the LED. The second depression
turns Of the LED. LEDs are Off on Power-up and software Reset.

Keystroke Buffer

A 15-character {First-in, First-out) keystroke buffer is provided to pre-
vent loss of keystrokes. An “FF HEX" Code will be inserted into the
buffer, overlaying the tast data byte entered. if the keystroke over-
flows, the keyboard will transmit this code once it has reached the top
of the buffer,

Keyboard Diagnosis

The keyboard migroprocessor will perform a diagnostic self-test after
Power-Up or after the host system signals the keyboard to perform a
sofware reset by toggling the Clock line low for 500 microseconds
minimum. The microprocessor will check its data memory locations,
do a sum-check on its program memory and check for any depressed
keys. If the diagnostic test is correct, the keyboard will transmit an
“AA HEX" Code. This will be the first transmission following a Power-
Up condition. If the diagnostic test was unsuccessful, then the key-
board will transmit an “80HEX" Code. In either case, after the key-
board diagnostic check the keyboard will begin normal operation.

3



Personal Computer Keyboard

CHARACTER ARRAY ASSIGNMENTS
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KEYTOPS

The B4ST13-1E array features double shot
motded sculptured keytops. The right and left
block array keytops are medium gray (1-567)
shelis with dark gray (1-49) legends. The
touch typing keytops are light gray {1-58)
shells with dark gray (1-49) legends. Keysta-
tion 70 has a black ink front siamp legend.
All keytops are matte finish. The LEDs in
keystation 58 and 69 are red.

KEYBOARD STYLE

-Stepped with a 3/8-3/16-3/8 offsat between
rows within the staggered array. Keys are
spaced on 3/4 inch center.

TERMINATION
Amp 87576-1 or equivalent (right angle
header).



USASCIH CODE ASSIGNMENT (standard)

84ST13-1E

59 —1— 80 — 2 3 4 5 6 7 8 9 o} i 12 13 14 ) 70

80 eo|at Bl 1B IB|31 21{32 40l33 =23(3a4 24|35 25{36 5E[37 26|38 24[30 28|30 20|20 sFi30 28|0B OB o] %8 63
NUM LOCK

B0 80|88 b m[s a2 oolss 23|34 2435 esise (£ |37 2638 2430 2efso 29iF Fisp 28|08 B3 BB

§l—r—82— —15 16 17 18 19 20 2 22 23 24 25 26 27 28 7l T2—~73——74
g2 8233 el 09 Bairl 5t |77 57|65 45|72 S2|74 54({79 59 [75 55|89 49|6F GF|7T0 SO|SB 7B|SD T8O BT 37|11 3s|By 3af2D 20
52 263 83| |09 ssii |17 7jos os|e 2|4 efie 1915 Isjos osler oFio i 1810 ibfen 7elBr 7|1 3sles slm w
=63~ G4y — 20 1~ 30 3l 32 33 34 35 36 37 38 39 40 41 75 —— 76 —— 77—— 78
84 84|as 85 6 41|73 53|64 a4|ee asjer 47|es 48lea 4njeR 48|6c 4c|3n 3Alzr 22|on op 2 34(3s 35|13 3sjea 2

CTRL
_E_d 84__35 35_ L EI O3 13|04 c4|loe 0EjOT O7|08 0B|OA DAjOB OB|GC OGC|38 3A(27 22j00 OD 12 3115 35_E 3|2 2B
—E5—T— 66— [ 42 43— 44 a5 48 47 45 49 50 5l 58—~ 58 ——— B4 —-r—BF 79— 80— —
96 66(a7 BT ¢ T¢ 7A 5A(78 58|63 43(76 s6ie2 42|eE 4E|{6D 4D|2C 3C|2E 3 |eF WF 24 aalel 3[4 32(s: 33jop o
SHIFT SHIFT
o6 ssla7 87| lie ¢ s afs mjos o3fe sjoz o2foE oefop opfec 3c|zE 3E|2F aF] en aa[Bt 31|14 32[B2 330D
&7 68— —56 57 586— az—— 83 —— 84
88 88184 @A 20 20 CAPS B0 30|7F ¢
ALT vt
(8e @sieA e@A| | 20 20 B0 30[7F 2 L
INSHIFT | SHIFT
CONTROL.

CONTROLL iy,

In ALT mode bit 7 is cleared for +Data and
set for -Data.

The bit assignments‘,fcr each key are shown
in the hexadecimal numbering system. Hex-
adecirmal means 16 and is simply a short-

example below shows the bina:y code
assignment of key #50 {m) in ail four modes
of operations.

USASCII HEX-CODE ASSIGNMENT hand notation used o express the kinary bit Unshift
The B4ST13-1E is furnished encoded with patterns. This system uses binary bits to Hexadecimal 6 D
the 8-bit USASCH code ptus odd parity. count up to 16, carry, and then start counting Binary 0110 1101
There are four modes of operation: Unshitt, again. It does not, however, count to 16 in 3hift
8hift, Control and Control/Shift. Refer to Aumbers. It counts from 0 through 9 in Hexadecimal 4 D
page 4 for the Character Assignments and numbers; then 10is A, 11is B, 12is C, 13 is Binary 0100 1104
above for the Code Assignments. D, 14isEand15is F. Control
Since the 845T13-1E uses eight bits for each g;):i;emmal 00%0 11% 1
character, each byte can be thought of as Control/Shift
being two hexadecimal system digits. The Hexadecimal 0 D
Binary 0000 1o
&-BIT I1BM CODE ASSIGNMENT (Optional)
—99—T— 60— I 2 3 4 5 6 7 B8 9 10 il 12 13 14 69 T0
38 | 3¢ ol 02| o3 | oa|os | o6 | o7 | o8 | o8 | oa o8 | oc | op Toe ] 45 ( . 45[
B8 | BC Bl aImTa«:l—ssTae—rm T&BTBQTBA TBBTBC TBD BE s cs
—Bl——62— |56 —— |7 —— | B —— 18 ——20—T—2] 88 —— 23 24 25— 26 —— 27 — 28— T I~ 72 73~ — 74~
30 | 3E oF o | n 12 | i3 O T 6 | 17 & 19 | in 1B 29 | 47 | a8 | a9 ! aa
80 | BE oF 90T9| TazTea 94 TssTgsTsv Tga ngTsa Taa A3 | c7 | c8 | t8 ca
—63—T—64— —29 30 —7— 3| —— 32 ——33 =34 =35 —— 36 ——37 ——38 ——39 —— 40 —— &| ——————rT5 =y TE—T T~ —TH-
3F 40 10 {E {F 20 21 22 23 24 25 28 27 28 1c 48 4C 4D { 4E
BF | <o D QET SFTAOTAI az AST A4TA5 A8 A?T ASTBC s | e 1o |
—65——B6— —42 83— 44— 45 —— 46—+ 47— 48— 49 -—— 50 —— 5] ——52 —— 53 56 ———5§——=79 —— 80 —— B
al | a2 2B ea | 2¢c |20 | 2 | 2F | 30 | 3 | 32 | 33 | 24 | 38 36 3 | 4F | 50 | =i
e} oce ABTAA ACT ADT AETAFT aon T azT 83 | &4 EST 86 a7 | cr | po | o
— 67yf8— 56 : 57 58 82— —83
43 44 38 39 3a L4 52 53 I€ g4
ca | cs ]ae B9 B4 oa[ b3 | oc

All keycodes are in hexadecimal

8-BIT IBM HEX-CODE ASSIGNMENT
Remove J15 and install J16 to obtain the IBM
Code Set.

The keys shown in the IBM code chart will
output a B-bit code for a depression (make)
or a release (break)} and are electrical com-
patible with the IBM personal computer key-
board. Refer to page 4 for the key characters.



Personal Computer Keyboard

MOUNTING DIMENSIONS I )
(For reference only) 5 E (6)
% G S A
00 mm S I
0.00 inches
I + + + + i4
51 -+ + + + e
[ ]
o} N N CG
A C C HN
T AD
A S
H) 5
I
s
sl TERMINATION
are | 53 Amp 85761 or equivalent (right angle
188 405,4
s header}.
‘;MAX
TERMINATION WiLL "*MAX AREA RESERVED FOR SOLPER
BE AMP B7576-1 03 COMPONENT LEADS , SOLDERED
TERMINALS, AND CIRCUITRY
206 @'REF
20,3 R . 50.B - |5 7 AREA RESERVED FOI
0, | el wax — j S Max B e COMPONENTS
a,7
.38
76,2 ¥ t 22
S5 TP
300 4 88 I3
RECOMMENDED |9 : T 14 A33
MOUNTING E— ZETYP Ay A0
DIMENSION q g8 i

e
@

424,2

16.70
RECOMMENDED MOUNTING DIMENSIDN

43,8
17.00

CABLE ASSEMBLY - 5 FIN MALE AUDIO DIN PLUG,

H80° ARRANGEMENT, EACH PIN AT 43°. 5 CONDUCTOR
PLUS SHIELD (# 26 AWG MIN), ' COILED COIL {PRACTICAL
EXTENDED LENGTH}; GABLE JACKET COLOR-DRIFTWOOD.

7 e
- 4572 366
800 144 1g°
Sr2, 157
AREA FOR CUSTOMER LOGO 322X 2%
/
184,2 \
s CPTIONAL BAIL
SETTINGS
CONMECTOR TERMINATION L 36
(SWITCHCRAFT 05GRSM OR EQUIVALENT. 13
) . 14,0
Fin Signal 55
SWITCHCRAFT 0SGM5M OR EQUIVALENT
5 +5 VDC
4 Ground
3 Reset (Not Connected)
1 -Data*
2 +Data

Shell  Chassis Ground

*Bynchronous clock line when IBM interface is selected.

Frg



84ST13-1E

KEYBOARD SCHEMATIC
191018 W) 81Q 19118 Gy S o I
Q9019 Q2 ¢ QR 98, T TS pO1 O
918100606800, LT s
2010]98 0[6|618|0 0, I R O oo
o[@leelele e 0 a0, o
9lele 8096|800 e
Q8101605 © 6|9
1066008600
e e
[' z Lw‘__.ﬁ_’_ﬁf"iifﬂ

J‘CEZ

e —
o
A
R 3 Mﬁié«..__.fa_._@y\q]l! -
SAEY e Fa, el
SAMG gy Eadf] e

Copd A Tee R ragl
(50—

* Supply +5.0 10.25 VDC (voltage regutator

» |C packs contain +5 VDC on pin 14 and

# Shaded area indicates jumper

not installed) measured at connector ground on pin 7 unlass otherwise noted. connections.
terminals. ¢« Do not make connections to unidentified
termination pads.
KEYBOARD OPTIONS
Additional flexibility has been engineered Baud Rates J5 1B
into the keyboard. With the addition or
removal of a wire jumper the following Out Qut 9600
options become available: Out In SYNC - 1BM
In - Out 1200
in In 300
USASCIl or IBM J1z Ji5 J16
Codes Out In QOut USASCIl Standard)
Out Qut In IBM Compatible

Voltage Regulator

12 VT +10% (@ 300 mA max.

Audio Feedback
Clrcult

2048 5% Hertz for 2.75 $5% miliseconds software controlled. Acti-
vated by first depressing and holding down stations 29, 42, 56, 58 and
54 respectively. Deactivated by second depression. Audio feedback
deactivates aftar Pov ar-up reset.



Personal Computer Keyboard 84ST13-1E

SALES AND SERVICE

MICRC SWITCH field engineers in saies
offices throughout the United States, Canada
and Europe are ready to work with you in
satisfying your keyboard requirements:
proper selection, pricing and delivery sched-
uling. These keyboard experts will provide
sound and practical answers to your needs.

UNITED STATES CANADA
MICRO SWITCH Honeywell Limited
A Honeywell Division The Honeywell Centre
Chicago & Spring Sts. 156 Gordon Baker Rd.
Freeport, IL 61032 Willowdale, Ontario
Tel. 815/235-6600 M2H 3N7.

Tel. 416/499-6111

EUROPE

Hareywell Europe S.A.
MICRC SWITCH Division
Av. Henri Matisse 14
1140 Brussels, Belgium
Telephone {02) 243-1211

While we provide application assistance on
all MICRO SWITCH products, personally and
through our literature, it is up to the cus-
tomer to defermine the suitability of the prod-
uct in the application.

Together, we can find the answers.

MICRO SWITCH

a Honeywell Division 84075370 785 Printed in USA
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