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1.0 INTRODUCTION

The system is basically a complete user system which
includes a computer board, a CRT terminal in a integrated unit
and a detached keyboard. It is also designed to be used along
with one of the TelevVideo Systems Service processors (TS-806 or

TS816). The system has three ports. One of the ports is
standard RS232 (DTE) serial port which is used for general

communication purposes. The second port is for interface to a
serial printer, and the third port is a RS422 serial port for
interface to a service processor. The block diagram of the

system is shown in Figure 1.
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[\]



2.0 TsS-800A, 802 & 802H GENERAL DESCRIPTION

Logically the system is divided into two portions, a

terminal portion and a Z-80 computer portion,

The terminal

portion is identical to the 950 terminal except that some of the

circuits are modified to communicate with the Z-80 computer

portion,

The computer board contains five Z-80A family chips CPU,

CTC, two SIO's and a DMA; Western Digital floppy disk

and hard disk interface on the daughter board (TS802,
TS802H, Section 6) 64K bytes of dynamic RAM, 4K bytes

and all the required control logic.,

The power supply

controller

of EPROIl

is a small

switching power supply (TS-802 and TS-802H), providing power to

all the units in the system.

controller board for TS802H is covered in

Section 7.
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FIGURE 2 FLOW DIAGRAHM
All the Z-80A chips are driven by a 4 MHz system clock

which is also used to generate the necessary timing for the
memory control logic. The Z80A-CPU has a 16 bit address BUS
which can address up to 64K bytes of memory. The lower eight

address lines are also used to address up to 256 input/output

devices. During instruction fetch cycles, the CPU sends out
refresh addresses and the refresh enable signal to the memory

control which refreshes 64K bytes of dynamic RAM.

The computer portion has ten input/output devices which
are the DMA, SI0l, SIO2, CTC, floppy disk drive select latch,
floppy controller (for TS-802 and TS-802H only), dip switch,

LED latch, memory latch, and hard disk interface (TS-802H

only). The data BUS is an eight bit bidirectional BUS.

The third BUS is the control BUS which includes the following
signals, Ml-, MREQ-, IORQ-, RD-, WR-, RFSH-, WAIT-, INT-, RESET-
BUSRQ- and BUSAK-, Z80A-CTC is a four channel programmable
timing generating chip. It can be programmed as a timer or as a
counter, The main function of this CTC is to provide transmit
and receive clocks for communication with the terminal portion,

RS232, printer port interface,

The Z80A-SIO is a double channel serial input/output
controller. Channel A of SI01 (A24) is programmed to use SDLC
mode for the RS-422 interface (fixed 800K pits/sec) and Channel B
is programmed to use asynchronous mode for communication between

the computer portion and the 950 terminal portion, Channel A of



the second SIO (SIO2 A23) is used for any general purpose RS232

(DTE) communication, Channel B of SIO2 is programmed to use

asynchronous mode for the serial printer port (DCE).

The Z80A-DMA is a direct memory access controller. When it
is enabled, it controls the data flow between memory and SIO
channel or between memory and floppy disk controller in this
system. 1In order to guarantee the CPU refreshes dynamic memory
within every 2 msec, the DMA is programmed to be used in burst
transfer mode in which the DMA releases all BUSes when SIO

Channel A is not requesting any data transfer.

The computer board also provides eight general purpose dip
switches and four LEDs on the board., The functions of these dip

switches and LEDs are software dependent.

The main memory in the computer board contains eight of 64K
x 1 dynamic memory chips. Besides these 64K bytes of dynamic
memory 4K bytes of EPROM are used for initialization, system
diagnostics and boot operation every time after power is turned
on., A detailed description of all memory will be covered in the

next section.
3.0 FUNCTION OF THE SYSTEM

The clock generator of computer portion generates 1 MHz, 2

MHz and 4 MHz clock frequencies which are supplied to all CPU,



S10, CTC, DMA PIO, floppy disk controller and memory control
logic. After power is first turned on, all %80 chips are reset
to the idle state and all system chips must then be programmed
individually to the correct operating mode by the program in
EPROM. Dip switches are read by software and the CTC will be set
to the desired clock rate for the communication between the
computer portion and terminal portion, the RS232 and the printer
communication. RS422 clock frequency is directly supplied from a
fixed 800K Hz counter. The DMA is used during data communication
between the system and service processor (TS806, TS816) and used
during floppy disk data transfer. During DMA operations, the DIA

uses all BUSes directly for high speed data transfer,

There are two different kinds of memory chips in the
computer board (dynamic RAM and EPROM). After power
is first turned on, a latch will automatically select 4K bytes of
EPROM and the upper 48 K bytes of dynamic RAM as the memory space

accessable by CPU. This memory space is shown in Figure 3,



64K
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FIGURE 3 MEMORY CONFIGURATION AFTER RESET

The EPROM location from 0 to 4K contains all necessary
initialization, diagnostic and system boot programs. Upon
completion of the operating system loading, a single instruction
(out [04H],A) will be executed and the memory space is switched

to all 64K bytes of dynamic RAM as shown in Figure 4.
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DYNAMIC RAM

FIGURE 4 MEMORY CONFIGURATION AFTER
INSTRUCTION 'OUT O04H,A’

The functions of the memory control logic is to supply
necessary read/write signals, address latching signals and
refresh signals to the dynamic RAH. Because of the difference in
speed of the two types of memories, one cycle of "wait state"
is inserted to the read/write cycle when the CPU accesses the

EPROI,



4.0 OPERATION OF THE SYSTEM

4.1 Reset Operation

The reset signal in computer portion comes from the 950
portion.. Either a power-up hardware reset or a software reset
from the 950 portion can reset the Z-80 computer portion. The
software reset is generated when the shift-break keys are pressed

twice.

4.2 Clock Operation

The clock generating circuit generates 1.23 MHz, 4 MHz and 8
MHz clock which are supplied to all the Z-80A family chips,
floppy disk controller and memory control circuit. A counter
93516 (A29) is used to divide down the 16 MHz clock from the
oscillator to 8 MHz clock and 4 MHz clock. Another counter (A28)
is uéed to divide down the 8 MHz clock to 1.23 MHz clock. The
system clock (4 MHz) output voltage is a critical signal for all
the Z-80A family chips. The high output voltage of the clock
must be between 4.4V and 5.3V and the low output voltage of the
clock must be between -0.3V and 0.45V (as shown in Figure %) in
order to satisfy this requirement. A transistor (2N2907) is used

to pull the clock output high voltage to about 5V.
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FIGURE 5 SYSTEM CLOCK

4.3 Memory Operation

Each dynamic RAM used in the computer portion system is

organized as a 65536 X 1 word. Eight

dynamic RAM chips are used

in one system. Multiplexed addressing and periodic refreshing

are required for this type of memory.

The memory timing diagram

is shown in Figure 6. The MREQ- signal and RFSH- signal from the

CPU are input to the memory control circuit (sheet 10 of the

schematic). Two multiplexers 74S157

(A30 and A38) are used to

multiplex the 16 bit address lines from the CPU into the 8 bit

address lines on the dynamic memory.

address are latched internally by the
and CAS- signals, respectively. Each
chip must be refreshed at least every

of refresh mode is "RAS only" for the

Row address and column
falling edge of the RAS-
memory cell in the memory
two milliseconds. The type

64K RAMs and the Z80 CPU

operates in the "128 refresh cycle" mode. A serial resistor (68

10



ohm) is connected to each address line, the RAS- and CAS- signal
lines in the dynamic memory. The purpose of using these

resistors is to reduce the signal under-shoot on the lines.
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4.4 DMA Operation
During DMA operation, the CPU stops sending refresh signals

to the memory control circuit. Memory contents will be lost if

the DMA holds the BUSes for more than two msec. The other type of
memory used in this system is the EPROM. Since the EPROM has a
~slow access time compared with the Z-80A memory access time, one
"wait cycle" is automatically inserted by the "wait control
circuit" when the EPROM is accessed (Figure 7). This "wait control
circuit" is implemented with two D flip-flops (74LS74) shown on

sheet 10 of the schematic.
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4,5 I/0 Operation

The computer board has a total of ten logical I/0 devices.
They are the dip switch, memory latch, CTC, SIOl, SIO2, DMA and
floppy disk controller floppy disk drive select latch, LED

latch and hard disk interface,

During CPU input/output, read/write operations, the CPU
sends out the I/0 device address on the address BUS. The
contents of the address BUS is decoded by a decoder 74LS138

(A43) to select one of the I/0O devices (Table 1).
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INPUT/OUTPUT PORT ADDRESSES OF THE SYSTEM

LOCATION « DIP SWITCH ==—=—- 00H
. MEMORY LATCH =-=-~=-- 04H

A25 . CTC CHANNEL 0 =-===-- 08H
. CTC CHANNEL 1 ------ 09H

« CTC CHANNEL 2 ===-=- 0AH
. CTC CHANNEL 3 -—==--- 0BH

A24 . SIOl CHANNEL A (DATA) =—-===-- 0CH

. SIO1 CHANNEL A (COMMAND/STATUS) =====- OEH—

. SIO1 CHANNEL B (DATA) —==--- ODH
INTERIMNAL RS

. SIO1 CHANNEL B (CONMMAND/STATUS) ==-—-- OFH—-

A21 e« DHA —=—=—= 10H

A23 » SIO2 CHANNEL A (DATA) =-—-—-- 208
RS232 NODEM
. SIO2 CHANNEL A (CO!NMAND/STATUS) =—===- 22H—

« SIO2 CHANNEL B (DATA) =~==-=- 21H
RS232 PRINTE

. SIO2 CHANNEL B (COMMAND/STATUS) =—--—-=--- 23H~
. FLOPPY DISK CONTROLLER LATCH ===~-=-- 18H

. FLOPPY DISK CONTROLLER ==---- 14H-178
STATUS REGISTER ====-- 14H
TRACK REGISTER —====== 15H
SECTOR REGISTER ====-=- l6H
DATA REGISTER ======== 17H

. LED LATCH =-=-—-- 80H
. 5 1/4 hard disk ——==-- 48H~-4FH

TABLE 1

DATA REGISTER —==---- 48H
ERROR REGISTER —=--- 49H
SECTOR COUNT ======- 4NH
SECTOR LIUMBER —-=--- 4BH
CYL. NUMBER LOW =---- 4CH
CYL. NUMBER HIGH --- ADH
SDE —=====—=—————— AH
STATUS REGISTER ---- 4FH
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I/0 timing of each I/0 device is shown from Figure 8 to

Figure 15.
T1 T2 Tw T3
U
! I
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| 95m
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||
l
DATA FROM \]F*\
SWITCH |
/,
———a.: | -—
|
50M
FIGURE 8 SWITCH READING TIMING
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5.0 CONNECTOR AND SWITCH DESCRIPTION

The positions of all the connectors on the logic board are

shown in Figure 16,

Pl P2 P10 P4
RS232 PRINTER KEY- RS-422
_ PORT BOARD  PORT
| 1P6 CONNECTOR o
| |POWER P5 | |
I_1 VIDEO | |
1
| I
P3
CONNECTOR TO THE
DAUGHTER BOARD
(FDC CONTROLLER)
(AND)
(HARD DISK INTERFACE)
FIGURE 16 CONNECTOR POSITIOHNS
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Table 2 shows the functions of each connector on the logic board,

CONNECTOR #

P6
Pl
P3
P2
P5

P4
P10

TABLE 2,

DESCRIPTION

POWER CONNECTOR

RS-232C IIODEM PORT
DAUGHTER BOARD CONNECTOR
SERIAL PRINTER INTERFACE
VIDEO

RS-422 USER CONNECTOR
KEYBOARD COMNNECTOR

CONNECTOR ASSIGMNMENT

5.1 The following describes the pin assignment of each

connector.

P6

Pl

POVER COMNNECTOR

PIN #

DESCRIPTION

-12 Vv
UNUSED
GROUND
+ 5V
+ 12 V

RS232C TERMINAL INTERFACE

DESCRIPTION DTE INTERFACE

FRAME GROUND

TRAMNSHIT DATA

RECEIVE DATA

REQUEST TO SEHND

CLEAR TO SEND

SIGIAL GROUND

DATA CARRIER DETECT

DATA TERMINAL READY

DCE SOURCE XHIT SIGHAL (CPT) (see 5.4)
DCE SOURCE RCV SIGIIAL (CPT) (see 5.4)
DTE SOURCE XHIT SIGIHAL (CPT) (see 5.4)
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p2 SERIAL PRINTER COHNNECTOR

D OJAUT W N

DESCRIPTION DCE INTERFACE

FRAME GROUND
RECEIVE DATA
TRANSMIT DATA
REQUEST TO SEND
CLEAR TO SEND

DATA SET READY
SIGNAL GROUND

DATA CARRIER DETECT
BUSY

FLOPPY DISK DRIVE CONNECTOR
(ON THE DAUGHTER BOARD)

24

DESCRIPTION

W

DRIVE SELECT
INDEX/SECTOR
DRIVE SELECT
DRIVE SELECT
DRIVE SELECT
HOTOR ON
DIRECTION SELECT
STEP

COMPOSITE WRITE DATA
WRITE ENABLE

TRACK 0

WRITE PROTECTED
COMPOSITE READ DATA
SIDE SELECT

N O



WDC CONTROLLER CONNECTOR (ON THE DAUGHTER BOARD)

P4 RS-422 USER CONNECTOR

PIN #

25

DESCRIPTION

WDAL
WDAL
WDAL
WDAL
WDAL
WDAL
WDAL
WDAL
WA 0
WA 1
WA 2
WCS
WVIE
WRE
WWALT
WINTRQ
WDRQ
WMR

N WO

DESCRIPTION

GROUND
TXD +
RXD +
RTS +
CTS +
TXCK -
RXCK =
GROUND
TED -
PXD -
RTS -
cTrs -
TXCK +
RXCK +
TEST



5.2 Switch Settings

S2

(right)

SWITCH

sl
(left)

(OP)
OPEN
1
2
3
4 —— JoMEs
5 .L/(P/ wz'
6 X
7 X
8 either
9 either
10 either
(UP)

POSITION OPEN

1

ro

(V]

[97]

X

A4
La

(DOWN)
CLOSED

[DMEG,
HARL Lok

v
£y

(DOW)
CLOSED

Printer/terminal baud rate¥*
see Table 5.2.2

Printer/terminal baud rate*
see Table 5.2.2

Printer/terminal baud rate*
see Table 5.2,2

Open PEEOZ7—<I0SedTSE66A

Open TS802/802H/800A user station
Closed TS802/802H stand alone

TS800A and TS802 must be open
Open TS302H, boot from
Winchester '
Closed TEE02H boot from
Lloppy.
TS802, 800a, 802H used as terminal
for TS806/816
TS802, 800A, CUZH useu as -
coupucer
ot used
Not used
Mot used

FUNCTIOHN

Duplex
Local

Blinking
Steady cursor

Always closed
Always closed
Always closed

I’hite characters on green



10

(UP) (DOWN)

OPEN CLOSED
X

X
p4

X

7

CLOSED

CLOSED

CPEN

OPEM

>

TABLE 5.2,1

8
CLOSED
OPEHN
CLOSED

OPEM

27

Green characters on white

See Table 5
See Table 5

.2.1
.2.1

60 Hertz (115 VAC)
50 Hertz (230 VACQ)

Keyclick off

Keyclick on

FPUNCT IO

HALF DUPLEX

FULL DUPLEX (must be for

BLOCK

LOCAL

normal operation)



TERMINAL BAUD RATE

SWITCH
POSITION BAUD RATE

1 23

000 19200

100 9600 0 —-===- SWITCH CLOSED (down)
010 4800 1l ———- SWITCH OPEN (up)
110 2400

0 01 1200

101 600

011 300

111 150

5.3 Self-Diagnostics LED Informations,

5.4 To activaete the owtions for the modem port
cust and jumps by the roliocwing chart at Wi

o

gz Rleviivs)

%o

* e

HARDWARE ERROR

4

. mmemmmmmm e MEHORY ,

. e 'DNA |

o TTTTTmmmsosese—— CTC TS~800A | TS-3502
L e b SIO #1

. e SIO %2

¥ e e FDC

* o mmmmmmem oo WDC LOARD

LED ON

LED OFF

DTE) perform

(
T 4

Using pin 15 cut E § F jumper F & G
Using pin 17 cut C & D jumper B & D

Using pin 24 connect A § C

TS=80 2]



The

following is the summary of the hardware specifications.

. POWER REQUIRMENT --——=---— +12v, +5v, -12v

. POWER SUPPLY ---~--- 150 w

. POWER CONSUMPTION =------ TYPICAL 50 (BOARD ONLY)
« SYSTEM CLOCK -=-—--- 4MHZ

. MEMORY

. 64 K BYTES OF DYNAMIC RAM

. 4 K BYTES OF EPROM
. RS-422 COMMUNICATION MODE

. SDLC MODE

. 800 K BITS/SEC
. CRT TERMINAL COMMUNICATION MODE

. ASYNCHRONOUS MODE

. 150,300,600,1200,2400,4800,9600,19200 BAUD
. RS-232 COMMUNICATION MODE

. USER DEFINED COMMUNICATION MODE

. 150,300,600,1200,2400,4800,9600,19200 BAUD

PRINTER COMMUNICATION MODE
. ASYNCHRONOUS MODE
. FLOPPY DISK DRIVE
. 5 1/4 IN. MINI DRIVE
. DOUBLE SIDE, DOUBLE DENSITY
. 0.5 MB STORAGE PER DRIVE (UNFORMATTED)
. 363 KB (FORMATTED)
. WINCHESTER DISK DRIVE
. 5 1/4 IN MINI DRIVE
. 9:5 MB STORAGE PER DRIVE (UNFORUATTED)
. 7:4 1B (FORMATTED)
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6.0 GENERAL DESCRIPTION

The floppy disk controller controls all the reading, writing
and formatting functions for the two 5 1/4 floppy disk drives.
Single side, double side, single density and double density are
all programmable by software. The three chip controller provides
all the necessary circuit including data separation and write

precompensation functions.

6.1 Floppy Disk Read/Write Operation

The floppy disk controller is on a daughter board separated
from the main board. They are connected by a short flat cable.
The floppy disk controller used in the TS802, TS802H includes
four main chips. They are the floppy disk controller and
formatter WD1793-02, a data separator and write precompensation
circuit WD1691, a four phase clock generator WD2143-01 and a
voltage-controlled oscillator 745124. When reading data from the
floppy disk drive, raw data is separated into data énd the read
clock by the data separator WD1691. The floppy disk controller,
WD1793-02, than converts the serial data into the parallel data
to interface to the CPU. When writing data to the floppy disk
drive, parallel data and the clock are combined into the serial
"write data" signal and sent to the floppy drive. The floppy
disk controller (WD1793-02) also controls all the floppy disk
drive control signals such as the head step signal, head
direction signal, track 0 signal, write protect signal, single
and double density signal, write precompensation signal and so

on. The WD1793-02 can be programmed to handle the seek track,

30



read sector, write sector, read address, read track, write track
and force interrupt functions. The four phase clock generator
WD2143-01 is used when write precompensation is desired (it
controls the width of write-precompensation). The voltage
controlled oscillator 74S124 is used to generate a center
frequency (2 MHz) when reading data from the floppy disk drive.
LTek REVIGIA SES THE  ShC FDCO2]6 /5 FLOPFY Dicic DAz SEPARATIE.,
6.2 Jumper Configuration and Termination for the Floppy Disk

Drives.

DRIVE A

SSNNNNNN

NOTE: Only one resistor terminator should be used and that must
be on the drive at the end of the cable.
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REPAIRS PRICE LIST
FOR COMPUTERS

March 1, 1982

REPAIR Price
BasicRepair Charge. . . ..o vttt it ittt it ittt et et it $ 70.00
INDIVIDUAL REPAIR CHARGES

Logic Board TS800, TS802, TS802H (B900019-001).........cvvvvvrnennn.. 150.00
Logic Board TS801 (B900006-001). . .ot iitetiieeineiienneennennnennns 175.00
Logic Board TS806 (B900O007-001). ... iv vttt in i ieiierreneenennsnenns 250.00
Logic Board TS816 (BO00008-001). . ... uvitntierrttnerernensrneneenenns 350.00
Floppy Controller TS802, TS802H (B900017-001)......cvvvitnrinrnenennn.. 50.00
Winchester Disk Controller TS806 (B900010-001).........civrinvnnennnnnn. 175.00
Interface Board TS816 (B900009-001). . ... vivt e e iirinne e riennnennnns 50.00
Keyboard Repair TS800, TS802, TS802H (K030331-001). . .. ...ccvvvvnenn... 50.00
Power Supply Module TS800 (BC-01642). .. .. vvvvii i ittt ieeintenennnnns 50.00
Video Module TS800, TS802, TS802H (BC-01643). ... .ovvvivrn e ennnnennn. 50.00
5" Floppy Drive (M210001-001). .. ..t c vttt e it iiei it ee it inenenanennnnns 160.00
Tape Controller TS806C (BO9000I8-001)....vt vt iiii ittt inin i inennnn 95.00
Logic Board Cartridge Tape Drive. . . ..o vvveiiiniiiireie ittt iienenenenennn. 300.00
Head Module Cartridge Tape Drive. . . . .ot iititit ittt ittt it 400.00
Motor Cartridge Tape DIiVe. . . ...t o ittt ittt ii ittt ien e raseneneennnnn 250.00
5" Winchester Drive (M210002-002). ... ..ottt ittt ittt iiie e et enenenennn, 160.00
8" Winchester—Head Disk ASSembly. .. ..o v ittt inie ittt et e eeeeeeens 700.00
8" Winchester—Disk Controller. . . .....itteitnininn ittt inenenenens 600.00
8" Winchester— Power Amplifier. .. ... .o oo ittt i i ittt et et 253.00
Computer Power SUPPIY. .. .o oottt ittt ittt ittt et e 110.00
Picture Tube Broken TS800, TS802, TS802H (T300002-002). ................ 214.00
Picture Tube and Top Case TS800, TS802, TS802H. .. ......coviiirnennrnnnn 270.00
Top Case Broken TS800, TS802, TS802H. .. .. .vviiiiiniiiine it teeennnanss 80.00
Bottom Case Broken TS800, TS802, TS802H. .. .. .....oviirinrninnenennnn. 100.00
Top/Bottom Case Broken Computer. . . .. .vvvtttn it iinrniinranenenrenenns 80.00
Front/Rear Panel Broken Computer. . .. ....vitrnii ittt inennnennnns 60.00

Out of warranty
Customner to return defective replaceable module freight prepaid to the factory, 1170 Morse Avenue, Sunnyvale, CA 94086.
TeleVideo will send replacement/ repaired module, billing per above price schedule plus return freight.

Prices subject to change without notice.

W TeleVideo Systems, Inc.

TeleVideo Systems, Inc., 1170 Morse Avenue, Sunnyvale, CA 94086 (408) 745-7760 (outside California — 800-538-8725, toll-free)
California: Los Angeles (714) 547-5556; Sunnyvale (408) 745-7760 - Georgia: Atlanta (404) 447-1231
Texas: Dallas/Fort Worth (214) 258-6776 - Illinois: Chicago (312) 969-0112 . Massachusetts: Boston (617) 369-9370
New Yori: New York (212) 308-0705 - Holland: Amsterdam (31) 075-28-74-61

Printed in U.S.A.



EXAMPLE:

I
CONTROL |-=====——- | DRIVE 1 |[|--=-=-- I DRIVE 2 |
BOARD I | I I I

I

Drive 2 must have the resistor
terminator.
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7.0 WINCHESTER DISK CONTROLLER
7.1 Overview

The WD1000 hard disk controller is a discrete implementation
of all functions required to control SA1000/ST506 compatible
Winchester hard disk drives via a standard data and control BUS.
The controller is fabricated using a mix of high-speed bipolar
and NMOS devices contained on a single, 2-sided PC board. The
design of the circuitry makes use of a high-speed
Microcontroller, the 8X300, newly developed NMOS support devices,
Schottky, and low power Schottky devices to achieve low component
count and low cost while maintaining high performance and
reliability. All I/0 connections are made using standard ribbon
cable connectors. Standard pin-out configurations for disk
interface connectors are provided to permit direct pin-for-pin
connection to ST506 compatible 5" drives. All power for the
board can be supplied from a single 5 Volt power supply on a
separate connector. All host to disk data transfers are buffered
by an onboard RAM to achieve totally asynchronous transfers to

and from the disk by the host.
The disk controller is built around 5 basic sections:

1. Processor functions

2, Serial data separation

3. Data conversion and checking
4, Serial data generation

5. Host interface functions
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7.2 Processor Functions

All functions of the WD1l000 controller are ultimately
controlled by the onboard processor. Due to the high data rates
associated with hard disk drives, processing of data and control
of machine functions within the circuitry requires a processor
capable of extremely fast execution speed. The processor used is
the 8X300, a bipolar microcontroller particularily well suited

for handling data efficiently at high rates.

The 8X300 operates at a basic clock rate of 8 MHz and
performs all operations within 2 clock cycles giving it a speed
of 4 MIPS (Million Instructions Per Second) or one instruction
executed every 250 nS. The architecture of the processor is
different from most popular microprocessors in that no common
data or address BUS is provided to be shared by RAM, ROM or

peripheral devices.

Instructions are fetched from ROM via a dedicated
instruction address and data BUS. The instruction address BUS
(IAO-IAl13) is capable of directly accessing 8K words of program
storage, however, the WD1000 uses only the first 10 address
lines, limiting onboard program storage to 1K words. Program
data is input to the 8X300 (U50) on the Instruction Data
Operation. All BUS designations utilized by the 8X300 are
reversed from the traditional LSB to MSB weighting, so that on
the WD1000 these lines have all been renamed on the schematic to

provide a more conventional designation system for the board.
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7.2.1 Fast IO Select

An extension byte has been added onto the instruction data
memory to provide port access decoding on an instruction-by-
instruction basis. This "Fast IO Select" byte, is not processed
by the 8X300, rather it is decoded by auxiliary hardware to
provide 8 read strobes and 8 write strobes which route data to

the various devices distributed along the interface vector BUS.

The Fast IO byte is latched‘into a 6-bit latch (U27) on the
trailing edge of MCLK to ensure the data remains stable during
the entire instruction. This data selects a read strobe and
write strobe through two 1-0f-8 decoders (U20 and U26) which are
alternately enabled by the -WC control strobe produced by the
8X300. To provide edges on read strobes during sequential read
operations from various ports, the red strobe decoder (U20) is
always disqualified at the end of instruction by +MCLK' which is
a delayed copy of +MCLK. This delay compensates for timing races

through the Fast I0 latch (U27) and the control signals.

Because each decoder has a unique input, it is possible to
select any read port with any write port during each instruction.
Data is transferred between the processor and its ports on a
separate 8-bit BUS called the "IO" BUS. This BUS is active low.
It must be noted that this BUS is in no way related to the
instruction data BUS and can be thought of as simply an 8-bit
bidirectional I0 BUS of the 8X300. In fact it has been renamed

as I00-I07 to reflect this distinction.
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7.2.2 Internal BUS Control

Several BUS control signals are produced by the 8X300 to
identify and strobe the data in the IO BUS. WC (write control)
is a signal which determines the direction of the data to and
from peripherals. When WC is false (during the first half cycle)
data is being input to the 8X300 from the IO BUS. When WC is
true (during the second half cycle), data is being output from
the 8X300 onto the IO BUS. SC (select control) is a signal which
becomes active during the second half cycle instead of WC if the
IO BUS contains an 8-bit IO address. 1In the WD1000 both WC and
SC are combined by a NOR gate (U24) to indicate all accesses to
any port. This arrangement allows 8-bit immediate data moves
from the 8X300 to any output port within one instruction, instead
of the normal 5-bit immediate moves provided for by the

instructions set.

All instruction fetches occur late in the second cycle of
the preceeding instruction. This time is marked by the
generation of a 65 nS (nominal) active high pulse called MCLK
which occurs every instruction. MCLK is also used to latch data
prior to being input on the IO BUS to insure stability during
reads, and to disqualify read strobes which would otherwise
remain true into the second clock cycle of any instruction which

does not write to a port.

Two additional BUS control signals are produced by the

8X300. They are RIGHT BANK SELECT (-RB) and LEFT BANK SELECT
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(-LB), but are not used in the WD1000 due to the implementation of

the Fast IO Select logic.

7.2.3 Reset Circuit

The 8X300 is held reset for approximately 40 mS after
initial power on. this is accomplished by an RC network (R42,
C68 and CR3) which drives a Schmitt trigger (U31) to provide a
proper rise/fall time on the -RESET line of the 8X300. Alternate
reset of the processor can be accomplished by dropping -MR (J5
pin 39) whenever the host wishes to reset the controller. A
Schmitt trigger (U31) is provided with a 4.7K pull-up (R43) to
buffer the -MR input from the host. -RESET also propagates to
the drive control latches (U52 and U48) and their associated line
drivers (U54-56) and host interface WAIT (U320, DRQ and INTRQ
latches (U30), ensuring proper initialization of these functions

during power up and subsequent resets from the host.

7.2.4 Processor Power Supply

Power is supplied to the 8X300 from the +5 Volt (Vcc)
power BUS. Due to the internal operation of the 8X300 an on-chip
voltage reference is provided to produce bias to an external pass
transistor (Q4) which drops Vcc to the 8X300 to approximately
+3.0 Volts. All signals into and out of the 8X300 are internally

level shifted to be TTL compatible.
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7.2.5 Read and Write Ports

Throughout the circuit, output ports are formed by D type
latches using write strobes (WRO-7) to latch data into the ports.
Reading of ports is universally accomplished by using read
strobes (RDO, RD2, RD4-6) that enable selected tri-state output
devices on the IO BUS. Additionally two read strobes are used to
clock the host DRQ and INTRQ latches (U30) and one read strobe is
left unused as a "dummy" port for instructions not requiring data
from a port. This insures glitchless operation of the Fast IO

port decoders,

7.2.6 Read/Write Memory

Since the 8X300 does not permit data to be saved or
retrieved from dedicated program storage, RAM must be installed
on the I0 BUS. RAM must, therefore, be accessed via the IO BUS
by I/0 instructions like all other port accesses. To provide for
addressing the RAM, three latch/counters (U40, 45 and 46) are
connected to the IO BUS to receive and store addresses required

to access the RAM (U333 and U39).

7.2.6.1 RAM Addressing

The RAM address BUS (RAO-RA9) uniquely addresses 1 of 1024
memory locations. As each counter chip reaches a count of 0, it
will set a borrow condition to the next higher counter which will
be decremented at the end of the next access to RAM. When all

bits of the address have been reset the -ROVF bit on the last

38



counter (U40) will be reset providing an overflow status which

can be read by the processor on U43. By setting various

beginning address values, —-ROVF can be used to mark the end of any
RAM access loop from 1 to 1024 bytes in length. 1In the WD1000
this function is used for setting sector buffer lengths of 128,

256, or 512 bytes.

7.2.6.2 Sector Buffering

All data read from the disk or written to the disk is
passed through the RAM to provide buffering required for
asynchronous data transfer between the host and disk. The
counters are post-decremented which means that effective
addresses are stable to the RAM by at least the instruction prior
to the actual access. This preselection feature effectively
reduces RAM access time to the output enable and propagation time
of the RAM for read operations and the width of the minimum -WR

strobe pulse for write operations.

7.2.6.3 RAM Accessing

RAM access is initiated by -RCS which is the logical OR
(by U25) of -RDO and -WRO which are generated by the Fast IO
decoders (U20 and U26). Data to be read from RAM will be placed
on the I0 BUS whenever - RCS is low and -WC is high. Data is
written into a selected RAM cell on the trailing edge of -WC if -
RCS is low. During writes, both -WC and -RCS will be low for at

least 120 nS so that data setup time requirements are met.
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7.2.6.4 Scratchpad Operations

Because the RAM address counters are presettable, direct
reads and writes to a specific address are possible. This
function is used for scratchpad storage during program execution.
This mode of RAM access requires 2 or 3 instruction cycles for
each random access to the RAM as opposed to 1 for sequential

access using the post-decrement feature.

7.2.7 MAC Control Port

Basic control of the various functional sections of the
WD1000 is accomplished by a dedicated 6-bit control port called
MAC CNTRL (U34). MAC CNTRL enables the functions of the WAIT
control circuitry (-WAEN), CRC generation (-CRCIZ), gating of
read data into data separation circuitry (RGATE), selection of
read or write functions (-WRITE), control of CRC check word
output (-1BLA) and AM detection (SRCH). MAC CNTRL output states
are latched into the port by a write strobe (WR7). Additionally,
any time MAC CNTRL is loaded with a new byte, the lower 2 data
bits (I00-1) are strobed into the upper 2 address counter/latch

bits (RA8,9).

All remaining ports are distributed among the basic

functional sections of the WD1000 and will be described in detail

within the discussion of those functions.
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7.3 Serial Data Separation

The WD1000 controller contains onboard circuitry to process
incoming MFM data from the drive by a process called data

separation. Here, some background information may be helpful:

In order to provide maximum data recording density and
therefore maximum storage efficiency, data is recorded
on the disk using a Modified Frequency Modulation

(MFM) technique. This technique requires clock bits to
be recorded only when two successive data bits are
missing in the serial data stream. This reduces the
total number of bits required to record a given amount
of information on the disk. This results in an
effective doubling of the amount of data capacity,

hence the term "double density".

The fact that clock bits are not recorded with every data
bit cell requires circuitry that can remain in sync with data
during the absence of clock bits. Synchronous decoding of MFM
data streams requires the decoder circuitry to synthesize clock
bit timing when clocks are missing and synchronize to clock bits
when they are present. This is accomplished by using a phase
locked oscillator employing an error amplifier/filter to sync
onto and hold a specific phase relationship to the data and clock
bits in the data stream. The synthesized clock called RCLK can
then be used to separate data bits from clock bits and to shift
the resultant serial data into registers for parallelization into

bytes.
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W TelevVideo Systems, Inc.
TERMINAL SPARE PARTS LIST

May 1, 1982
TN Total Part - i
4 Price Number Description %ueaqn Plrji?:g II?I?eI Nuprzger Description
Modules I 1.08| | C€700100-013 | Capacitor 1.0OUF 16V
o $91.00 _ |BC.01642 Power Supply Module I ;; o g’;((;(())ll(())%_%lo()l CCapdc-1t0r Ranal Lead .22UF 35V
o 93.00] ____ | BC01643 Video Module w/Conn —_— . _ apac!tor Radlal.Leafi 1UF 15V
o 105.00 | ___ [K030330-001 | Keyboard Ass'y 912B N 7121 —— | C900100-001{ Capacitor Ceramic Disk
.O1UFE+80%-20%-16V
N 126.00 | — | K030330-002 Keyboard Ass’y 920B $ 72 €900 0 ] . . .
| 105.00| | K030330-003 | Keyboard Ass'y 912C/910 T R 100-002 CO“]"SCF“IO (;,7C esrg$‘§?;k
] 12600 . . . % S0V-
I Eed B Egig;i?_%}‘ eybourc sy pa0c. — 72| | €900100-003 | Capacitor Ceramic Disk
yboard 950 w/Housing
—— | 179.00{ —_— |T300002-001 | Tube, CRT B/W - - 330PF 20% SOV
L 179.00 ] — | T300002-002 | Tube, CRT Green T 1.08 — | €900100-004 Capa(:}tor Ceramic Disk 330PF 100V
— | 458.00| - | B900001-001 | Logic Board 912/920 - ol ggggigg‘ggz (C::g;‘z::g: g;f ::’(OX
— | 53900 — . i ‘ - -
A 392.8(0) - ggggm?_“ﬂ‘ Logic Board 530 — 72| | €900100-007| Capacitor 68PF 1K V
011001 | Logic Board 910 — 72| | C900100-008| Capacitor . 1UF 50V
— ;(1)3488 — B000I4-001 } Logic Board 925 — 72 €900100-009 Cagacilor 039UF
' YB08000-006 | Patiern Generator S 1.08 €900100-010| Capacitor .039UF 50V Mylar
Manuals —_— 721 —— | CC-50221SL | Capacitor 220PF 50V Ceramic
— | $500| _ |B300001-001 | 912/920 Operators Manual T T2 T | CE10107S | Capacitor 100UF 10V Blectrolytic
—— | 5000 ___ | B300001-002 | 912/920 Maintenance Manual T ]| | CE-102265H| Capacitor 22UF100V Electrolytic
_ 5.00 | | B300002-001 | 950 Operators Manual — gég — | CE-102285 | Capacitor 2.2KUF10V Electrolytic
o 50.00 | ——__ | B300002-002 | 950 Maintenance Manual B 1427 ~——— | CE-16107SH Capac¥t0r 100UF160V Electroly.tlc
—— | 5.00| —— |B300002-003 | 950 Customization Manual “* 27| T | G 162208H) Capacitor 22URIGO Blectrolytie
o 5.00 | — | B300005-001 | 910 Operators Manual — 6'91 D CE-16227S CapaCftor 220UF16V Electrolytlc.
—— | 50.00 | —— |B300005-002 | 910/910 PLUS Maintenance Marnual | oo | | CEI9338S ) Capactor 3.3KUE35V Electrolytic
R 5.00 | —— | B300021-001 | 910 PLUS Operators Manual — -72 - CE-35478S Capaqtor 4.7KUF16V Electrol?/tlc
o 500 | — | B300013-001 | 925 Operators Manual - ‘72 —_— CM-16475 Capaqlor 4.7UF16V Electrolytic
— | 50.00| —— |B300013-002 | 925 Maintenance Manual ‘ — | CM-20682H | Capacitor .0068UF 200V Mylar
L —— T2 CM-50102 | Capacitor .001UF 50V Mylar
— T2y - CM-50103 | Capacitor .01UF 50V Mylar
Kits — 2 — | CM-50473 | Capacitor .047UF 50V Mylar
1 $150.80 | ___ | A300001-001 | 912/920 Minimum Logic i’ii CM-50474 | Capacitor .47UF 50V Mylar
| 13428 | A300001-002 | Power Supply/ Video Module T s CM-60104H | Capacitor . IUF 600V Mylar
| 66.03| | A300001-003 | 912/920 Minimum Mechanical — Ceo | T | CN-152068 ) Capacitor 20UF 259
| 20225 | | A300001-004 | Additional Parts '” o0 - | CO-40473H | Capacitor .047UF 400V Mylar
| 183.08| ___ | A300001-005 | 950 Minimum Logic o Veg| | Crane ) Capacitor B3UR Y Tantalum
~ | 5405 | ___ | A300001-006 | 925/950 Minimum Mechanical — ' CT-35338S | Capacitor 470UF 35V Electrolytic
o 112.22y | A300001-007 | 910 Minimum Logic Diodes—Transistors—-Regulatol
o 124.19 | ____ | A300001-009 ! 910 Plus Minimum Logic
| 6023} | A300001-010 | 910/910 Plus Minimum Logic —— | $3.96) — | R600000-001) Volt. Reg 78MOS
— | 13571 { —— | A300001-011 | 925 Minimum Logic D Il v omocd ienkives e ]'?/ v
— | 3500 | — | A300004-001 | 912/920 2nd Page Memory T sl | Reoooosoor z":‘ Pyl t:glg‘é;;‘ 0? g
| 4374 | —— | A300004-002 | 950 2nd Page Memory — veol | 350100000 2;;21"@ RS
—_ 7873 | —— | A300004-003 | 950 3rd/4th Page Memory - 2' 0 "* 3501 00_ 001 2N440?
— 50.00 | —— | A300006-001 | 910/910+ Current Loop Kit o 2A64 T 5350100_002 IN3019
N 60.00 | —— | A300006-002 | 925 Current Loop Kit o ‘97 - 5350100:003 IN2907A
. o 17.04 | —— | S$350100-004{ 6700 Transistor Array
Capacitors - 1.80| | $350100-005| 2N5320 Power Transistor
‘ ‘ _ 4.50| —— | $350100-006 | 2N3094/KTC 1815/2SC372
| $.72| ___ |€600100-001 | Capacitor DIP MICA 10PF 100D03 L 2.07| —— | $350100-007 | KTC1627A/MPSA06 75V Req.
- 72| ] €600100-002 | Capacitor MICA 20PF S0V _ 2.59] —— | $350100-009 | 2SC983/2N5551
- 72 | ___ | €600100-004 | Capacitor I00PF S0V MICA | 22.80] | $350100-010] 25C2233/MJE 13006
- 72| | €C600100-005 | Capacitor 47PF 50 MICA _ 72| —— | $360100-000| IN914
— 72| | C600100-006 | Capacitor 150PF _ 91| —— | $360100-001 | IN400] Diode
_ 95 | ___ | €600100-007 | Capacitor 330PF MICA _ 420 —— | $360100-002 | P6KEI5A Diode
—_— 1.07 { | C600100-008 | Capacitor 390PF MICA o 3.00| — | $360100-003| MV55A LED
— 72 | — | €700100-001 | Capacitor Radial Lead 22UF 15V | 59.40| —— | $360100-004| MV 1404 Tuning Diode
S 1.74 | — | C700100-002 | Capacitor Radial Lead .68UF 50V _ 1.20| —— | $360100-005| Diode Switching IN4148
— .72 | —— | €700100-003 | Capacitor Radial Lead 22UF 50V . 72| —— | SD-01251 DS135D/IN5391 Rectifier
- 1.08 | —— | C900100-011 | Capacitor Radial Lead 100PF - 72| —— | sSD-01252 | DS18/1DS135D Rectifier
— 240 | —— | €700100-005 | Capacitor 3.3UF S0V _ 194 — | SD01253 | DSA17C/MRS500
_ 1.08| __ | C700100-006 |Capacitor 2.2UF 25V Electrolytic . 1.82| —— | SD-01254 | RDI12EB/IN759A Zener
_ 2.33 | C700100-007 | Capacitor .0068UF 50V _ 6.29 | —— | SD-01255 DS113A/MRI-1000 Diode
— 2.08| ___ | C700100-008 | Capacitor Radial Lead 4.7UF 35V 10% { 1.00} —— | SD-01257 | DS-130TB/IN4004 Diode
_— 1.98 | ____ | C700100-009 | Capacitor 10UF 25V Tantalum _ 72| ——— | SD-01258 | KDS8513A/IN920 Diode
o 72| | €700100-010 | Capacitor Electrolytic I0UF 16V o 35.00| — | SI.O1551 LAS1512
. 96| _ | €700100-011 | Capacitor Tantalum 4.7UF 16V o 35.00] | SI-01553 LAS1812




7.3.1 Incoming Data Selection

In the WD1000, serial data is input from up to 4 radially
connected drives via a quad RS422 differential receiver (U15).
The receiver converts differential input data to TTL levels for
use by the controller. The data from the selected drive is then
routed to the data separation circuitry by a 4-section
AND/OR/INVERT gate (U23). At this point data and clocks are
still combined and appear as 50 nS (nominal) active high pulses
spaced at intervals of 1, 1.5 or 2 times the RCLK period. This
data is presented to the input of another AND/OR/INVERT gate
(U18) which will gate either MFM data or a reference clock into

the first stage of the VCO error amplifier circuitry.

7.3.2 Reference Clock

The reference clock is derived from the write clock
crystal oscillator (Q3, Ul7 and associated circuitry). This
oscillator uses a fundamental crystal cut to oscillate at 4 times
the RCLK frequency. The 4X output is then divided by Ul7 to
produce both a 2X clock (2XDR) which is used as a reference and a
1X clock (WCLK) which is used to produce MFM write data for the
disk. The crystal (Y1) frequency is 20.000 MHz for ST506

compatible drives or 17.360 MHz for SA1000 compatible drives.

7.3.3 Clock Gating

The gating of the reference and MFM data into the data
separator is dependent on the condition of the read gate (RGATE)

signal and the spacing of the data on the serial stream after
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RGATE is brought true. Due to the techniques which are employed
to separate data from clocks, it is necessary to run the VCO at a
rate twice the data clock (RCLK) rate. The VCO is therefore set
to an open loop frequency of 2X RCLK. Any variations in this
rate due to variations in disk rotational speed must be
compensated for by the VCO but instantaneous shifts in data due
to the effects of adjacent bit cells on the disk and minor noise
must be ignored. Also, the response of the VCO must be adjusted
to effectively ride over missing clock bis which occur as a
result of the MFM recording technique. The resultant compromise
between response and reject requirements of the VCO cause the VCO
to have a tendency to become locked onto harmonics of the data
rate rather easily. This is likely to occur if the VCO is
connected to a data stream over a field of data which has data

bits spaced at 1.5 or 2 times the actual RCLK time intervals.

To provide protection against this undesirable condition,
the VCO is always held locked onto a stable clock running at 2 X
RCLK frequency whenever the controller is not actually reading
data. Furthermore, great care is taken to switch in read data to
the VCO error detector only when it is known that the data stream
frequency is equal to the RCLK frequency. This can occur only

when the data is a solid stream of all ones or all zeros.

7.3.4 High Frequency Detector

The switching function is initiated immediately after the

RGATE goes true and will only switch read data into the VCO after
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16 consecutive ones or zeros (high frequency) are detected by a
one-shot (Ul10) and counter (Ul2) connected directly to the raw
MFM data. The one-shot is adjusted for a pulse width of 1.25
times the RCLK period. This is a 250 +/-10 nS for ST506
compatible drives and 287 +/-10 nS for SAl1000 compatible drives.
these adjustments of the DRUN one-shot (Ul10) provide tolerence of
up to 1/4 RCLK period in jitter on the MFM data bits while still
being able to distinguish MFM zeros or ones from other data

patterns.

Each clock or data bit on the serial stream triggers the
one-shot. If the time between successive triggers is less than
the one-shot time constant, the one-shot remains retriggered. As
the one-shot is triggered by data stream bits, so is the up/down
counter (Ul2), whose count mode is controlled by the state of the
one-shot outputs. While the one-shot is being retriggered the
counter counts up. When any data bit fails to reach the one-shot
before its time constant is over the one-shot resets and in turn
clears the counter. Only when 16 successive retriggers occur can
the counter reach its terminal count. At this time, the counter
overflow goes true and sets up the -DRUN latch output (Ul3 pin 8)
low which switches read data in and reference clock out. An
AND/OR/INVERT gate (U18) performs the switching. -DRUN is read
through U42 by the 8X300 to determine the condition of the MFM

data stream.

44



At this point data and clocks have finally been connected to
the first stage of the data separator. The heart of the data
separator is the VCO (U2 and associated circuitry) and the error
amplifier and filter (Ul). As previously stated, the VCO runs at

a frequency twice that of the RCLK rate.

7.3.5 VCO

RCLK is produced by the VCO thru a divide-by-two counter
(UB). The VCO is a discrete LC oscillator with a shunt capacitor
formed by a hyper-abrupt tuning diode (CR1). The diode varies its
capacitance as a function of the amount of reverse DC bias
applied to its PN junction. As bias decreases the capacitance
increases pulling the oscillator down in frequency and,
conversely as the bias increases, the oscillator frequency

rises.

The VCO performs conventionally with one interesting
exception. To help the VCO lock onto the incoming signals more
quickly, a provision has been made to allow an external timing
signal to freeze the output of the VCO in the high state. This
is accomplished by disqualifying U2 in the VCO feedback circuit
and by removing bias from the transistor (Q2) which provides loop
gain in the oscillator. -PHASEUP performs this function and is
present just after the switch over from reference clock to MFM

data is made.
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The width of -PHASEUP is directly related to the
difference in timing between the positive going transition of the
VCO output and the positive transition of the second data/clock
bit of the MFM data stream. -PHASEUP causes the output of the
VCO to rise in phase with the MFM data from the drive. This
eliminates the need for the VCO to perform a frequency
acquisition to lock onto the data stream, but rather only adjust
its phase slightly to center data/clocks within the RCLK. The
phase acquisition is much faster and easier to acheive and results

in vastly improved performance.
7.3.6 Error Amplifier

Control of the VCO is accomplished by the error amplifier
and filter. The error amplifier is a balanced differential
amplifier whose output sources or sinks current to the filter
stage. The output of the error amplifier is pulse width
modulated by the phase detector (U6, 7). Whenever the VCO is
running too slow, the error amplifier receives pulses from data
bits before pulses from the VCO clock. This causes the error
amplifier to produce pump-up pulses to the filter. The filter
integrates these pulses producing an average increase in the
voltage to the cathode of the hyper-abrupt tuning diode (CR1).
this effectively increases the reverse bias on the diode which
reduces its capacitance and therefore increases the VCO frequency
slightly to match the phase of the incoming data. Whenever the
VCO is running to fast, the error amplifier produced pump—-down
pulses to the filter. The diode then receives decreased reverse

bias and,therefore more capacitance and lower VCO frequency.
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The operating point of the tuning diode (CR1l) is initially
set for an open loop VCO frequency of two times RCLK by setting -
OSC ADJUST and monitoring the VCO output. This adjustment places
the initial bias through the bias divider (R18-20, R22 and C8-9)
at approximately -2.8 V to -3.2 V. At this setting the most
responsive region of the diode is being used giving higher gain
in the VCO. To keep the initial bias voltage close to three
volts with varying disk data rates, the VCO inductor (L1) is 3.3

UH for 5 MHz drives and 3.9 UH for 4.34 MHz drives.

The VCO is forced to match the phase of the incoming data.
Once the VCO is close to the phase of the incoming data, the pump
pulses will become very small or missing completely. It must be
noted, however, that some slight error will always be present
because, without pumps, the filter will float and the VCO will
drift. The overall gain of the error amplifier and the VCO will
maintain this error very small, resulting in very close tracking

between the VCO ouput phase and the incoming data phase.

Previously, we said that great care is taken to insure that
the VCO starts on the same phase as the incoming data. If this
were not the case, the error amplifier would produce very large
pumps in an attempt to pull the VCO onto frequency and phase.
Due to the gain of the error amplifier and the required
characteristics of the filter, the integrated pump pulses would

overcompensate, causing the VCO to overshoot in its attempt to

47



lock-on. This action would continue in a diminishing fashion
until lock on-occurred. Unfortunately, the data sync fields it
was trying to acquire would be over by the time the VCO finally
acquired lock-on. -PHASEUP is, therefore, extremely important to

the overall ability of the data separator to function reliably.

7.3.7 Sample on Phase Detector

The circuitry which feeds the error amplifier is called
the Sample on Phase Detector. This circuit consists of several D
latches (U7) and a delay line (DL1). The function of the circuit
is to provide time windows during which the leading edges of the
incoming MFM data can be compared to the leading edges of the VCO
clock. These windows are approximately 50 nS in length. The
windows are initiated by a leading edge of any data bit as it
enters the detector. They are terminated by that same data bit,
edge-delayed by a net 50 nS (60 nS in the delay line minus

approximately 10 nS in propagation delays).

When both the delayed data bit and the nearest VCO edge
arrive at the detector, the detector is reset until the next data
bit arrives on the MFM data stream. The delayed data bit sets
its half of the detector latches to produce a pump-up condition
at the error amplifier. The VCO clock edge sets its half of the
detector to produce a pump-down condition. When the circuit is
balanced, either both pumps are on or both pumps are off,

producing no net pump-up or down.
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7.3.8 Window Extension

Once the VCO has been locked onto the phasé of the
incoming data, the actual separation of data and clocks can
occur. The manner in which this is accomplished is by using a
technique called window extention. This technique causes data
bits to first have their leading edges shifted into the center of
the RCLK half cycles and then to be latched or extended until the
next rising edge of the RCLK. The shift is accomplished by
tapping the data off the sample on phase detector delay line at
the 60 nS tap and inverting the VCO clock to the RCLK divider
(U8). The delayed data clocks a pair of latches (U9). The
'data' latch has its D input and CLEAR connected to +RCLK and the

'clock' latch has its D input and CLEAR connected to -RCLK.

If a MFM data bit enters the latches while -RCLK is high, it
will be extended as a data bit. If -RCLK is high, it will be
extended as a clock bit. Due to this extension technique, bits
can jitter approximately 1/4 the RCLK period without being lost.
The output of each latch is then further extended by feeding
directly into another stage of latches (U3) and clocked on
alternate edges of RCLK. The final outputs of the data
extension/separation stage are two separate signals, one
consisting solely of NRZ data, and the other NRZ clocks. NRZ
data and clocks are finally in a form suitable for processing by

subsequent circuitry within the WD1000.
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7.3.9 Clock Detection

Due to the nature of MFM data encoding, it is impossible
to know exactly if MFM bits are data or clocks. This ambiguity
results in having to create circuitry to assume that bits on
-RCLK are actually data bits until the VCO is locked on and a
unique data/clock pattern is detected. This is accomplished by
holding the VCO to RCLK divider (U8) reset until it is fairly
certain that bits on the data stream are actually clocks

belonging to a field of zero data.

Once this assessment has been made, the processor releases
the AM detector (Ul4) by raising the SEARCH signal. This signal
releases a latch (Ul3) which will remove -DHOLD from the RCLK
divider (U8) on the next rising edge of a MFM data bit so that
CLOCKS will be on the -RCLK phase and DATA will be on the +RCLK
phase. The processor makes its assessment of the state of the
data stream solely on the occurrence of a significant run of zeros
which are detected by the one-shot (Ul10) in the DRUN circuit.
Once released, the phase of RCLK vs. data and clocks will remain
stable throughout the read of an ID field or data field.

Whenever SEARCH is dropped, the VCO to RCLK divider is once again

reset and no RCLKS are produced.

7.4 Data Conversion and Checking

MFM data which has been separated to form NRZ data and
clocks is processed through specialized circuitry to prepare it

for parallel processing by the 8X300. This processing consists
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of 3 functional circuits.

1) AM detection (Ul4)
2) Serial to parallel conversion (U29)

3) CRC checking circuit (U19)

Each function will be discussed separately but bear in mind

that many interdependencies exist.

7.4.1 AM Detection

As previously stated, it is impossible to know whether
serial data bits are actually data or clock bits by just looking
at the data stream. Furthermore, it is equally impossible
to determine byte boundaries as well. This problem is solved by a
uniquely recorded data/clock pattern called an Address Mark (AM).
The AM consists of a data pattern of HEX 'Al' with a missing
clock pattern of HEX.'OA'. Normally a data byte of HEX 'Al'
requires a clocking pattern of HEX 'OE'. 1In fact, due to the
rules of MFM data encoding, an alternating clock pattern such as

HEX 'A' or HEX '5' cannot exist legally.

The AM is used to uniquely identify the start of a field of
information (Data or ID field) within each sector. Preceeding
each AM on the disk there is always a long run of "zero" data.
Zeros have a clock bit for every RCLK. When attempting to read
information from the disk the WD1000 first acquires phase lock

over a field of zeros. After this acquisition is acheived, the
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i Part - Quan. Unit | Total Part -
Diodes -Transistors-Regulators|] — | § 20.00| —— |M200201-005 | Conn. Straight 25 Pin
$ 400 ST-01353 25C1173/2N6121 —_— 4.44 | ——— |M200202-001 | RJ11 Femalc.K?yboard Con. -
ol am|  lsToiast | 25A473/9N6123 — 19.80 | ——— | M200206-001 | Conn Recep ‘D" 15 Pin
L 438 |sT0136] 5SC1166/2N4401 - 19.80 | —— |M200207-001 | 15 Pos R$422 Rec.
- 91 ~|sti03s1 2SA495/2N3906 S— 12.72 | —— IM200208-002 | 40 Pin Unpro HDR/A
7 ‘ ) - 8.10 | —— | M200208-003 | Conn R/A Unpro HD 50 Pin
_— 3.06 | —— [M200209-002 | 16 Pin Unprot. Header
Mechanical E— 7.50 | —— [M200209-004 | Conn Unpro 40 Pin ST HD
$1.87 1701126 Fuse Holder SN-1301 — 3.93 | —— |M200209-005 | Conn Unpro 34 P?n ST HD
_ 19.87 3601536 Power Cord 3 PIN —_ 5.16 | —— | M200209-006 | Conn Unpro 20 Pin ST HD
- 7.73 13801541 Speaker w/conn 8 ohm —_— 9.00 | —— M200210-001 | 16 P¥n Socket Conn
_ 10.92 B510000-001 | Phone Cord 925/950 Keyboard — 22,14 | —— | M200210-003 | 34 PTn Socket Conn
17.34] _ IB510002-001 | Cable RJ11 Modem — 21.90 | —— | M200210-004 | 40 Pin Socket Conn
o 25.08] ~ |B51003-003 912/920 Kbd Cable — 27.48 | —— | M200210-005 { 50 Pin Socket Conn
B 2508/ |BS1003-009 [910 Keyboard Cable C 23.10 | — | M200211-001,| 34 Contact Card Edge Conn
o 468 _ |CRT010138 | Pivotshaft minimum 25 N 16.50 | | M200211-002 | 20 Cont. Card Edge Conn
I 5.70| . |CRT:010174 | E-Ring minimum 25 — 831 [ M200301-001 | 640359-3 18 Pin Socket
_ 97.80 CRI-010267 | Upper Case 910/912 — 1.10 | —__ [ M200301-002 | 640361-3 24 P?n Socket
o 00| CRT-010268 | Lower Case 910/912/920 - 1.80 ] ___ I M200301-003 | 640379-3 40 Pin Socket
| 10 . |CRT0I033 | Upper Case 920 R 78| | M200301-004 | 640357-3 14 Pin Sucket
S 25.00 CRT-04001 Upper Kybd Case 925,950 - 1.32) ____ {M200301-005| IC Socket 28 Pm;
35.00 CRT-04002 Lower Kybd Case 925/950 N 3.30 | | M200301-006] Adaptor Plug lft in
e 10,00 CRT-04003 Kybd Bezel 925,950 o 481 | M200301-007 I(: Socket 16 an
- 97.80 CRT-05001 Upper Case 925/950 - 72 M200301-008 | IC Socket 20 Pin _
- 7020 JCRT05002 | Lower Case 925,950 6.00 ___ | M200303-003 lg SocketL Low Profile 16 Pin
- 20.00 CRT-05002 Bezel 925/950 L 1.50 | —— | M200302-001 ;()u]:ir:n[[(; 50(()):]()c[
- 8.88 FC-12503A 3A 125V Fuse minimum 25 . 72 — | M200601-001| 640388.2 Plug 2 Pin
- 9.00 _1KO303XX-001 | Key Cap 1x1 minimum 25 72— | M200601-002| 640388.5 Plug 5 Pin
- P 1 1 ni T ~ =
Sl B B i o A R [ Ry e vty S A
o 152 K030302-XXX| Key Cap 1X1% Black - 2} [ M200601-006 09-66-1021 Water R/A 2 Pin
- 1.52 ~ 1K030303-XXX]| Key Cap 1X1% Tan — 20— [1:4/12((;060;-008 Wafer 5 Pin RT Ang. Molex P
o 72| [K030304-XXX]| Key Cap IX1 Tan ’*’ 1';(2) - M:f_zgggo-ggi :\4 P;‘g \;:z‘férwul
— 721 |KO30305-XXX] Key Cap 1X1 Dark Grey 10.00 | ____ | M400008-001 | R$232 Connector Shroud 925/950
- 152 KO30306-XXX| Key Cap 1X1% Dark Grey 2000 | ___ | M400008-002 | RS232 Connector Shroud.
_ 1.52 - |K030307-XXX| Key Cap 1X1% Light Grey Modem 925/950
_ .72 — |K030308-XXX| Key Cap 1X1 Light Grey . 5.00 M440000-001 } 16 Pin Cont. Hsng.
_ 72 _ |K030309-XXX| Key Cap 1X1 Light Grey - 5000 | M440001-001 | Housing Contact 16 Pos
- 276 | K030310-XXX| Key Cap “L” Light Grey _ T2 | M500001-001 | Recp. Contacts
_ .52 _ ... 1K030311-XXX| Key Cap 1X1% Light Grey - g2 I M500002-001 | Keying Plug
— 5521 K030312-XXX| Key Cap 1X8 Dark Grey — 20 | M500003-001{ Amp Mate-N-Lok Contact
o 5.521  |K030313-XXX| Key Cap 1X8 Black — 7.00| __ 1PM-123456 | Fuse Holder
o 12 KO030315-XXX| 1X1 Dark Grey Mat R 1000 _ I M400011-001 | RS232 Connector Shroud 910/912/920
2.56 _ |K030316-XXX] 1X1% Dark Grey Mat _— 2000 _ | M400011-002 | RS232 Connector Shroud,
,,,,, B 2.56 | ___ [K030317-XXX| 1X1% Light Grey Mat Modem 910/912/920
,,,,, 72| _ {K030318-XXX] 1X1 Light Grey Mat Resistors & Potentiometers
o .72 _ |KO30319-XXX] 1X1 Light Grey Mat Low Profile o $ .72 _ | R514000-001 | Resistor Carbon Film 68 Q 5% 1/4W
. 5.58 _ [KO030320-XXX| “L" Light Grey Mat o T2 R514000-002 | Resistor Carbon Film 270 () 5% 1/4W
. 244 |K0O30321-XXX| 1X1% Light Grey Mat - .72 — | R514000-003 | Resistor Carbon Film 330 € 5% 1/4W
i 5941 1K030322-XXX| 1X8 Dark Grey Space Bar Mat o 721 . | R514000-004 | Resistor Carbon Film 470 ) 5% 1/4W
- 52.44 —— |K030400-001 | 912 B Key-Cap Set Blk/Tan o g2 R514000-005 | Resistor Carbon Film 510 €2 5% 1/4W
- 56.58 1 1K030400-002 {920 B Key-Cap Set Bik/Tan o .72 — | R514000-006 | Resistor Carbon Film 1000 0 5% 1/4W
- 5244 _ _ JKO030401-001 [912 C Key-Cap Set Gry o 72 — | R514000-007 | Resistor Carbon Film 1800 ) 5% 1/4W
- 56.581 _ 1K030401-002 {920 C Key-Cap Set Gry o T2 R514000-009 | Resistor Carbon Film 3300 Q 5% 1/4W
- 79.29 | |KO030402-001 | 925/950 Key Cap Set Gry . 12 —— | R514000-011 | Resistor Carbon Film 4700 €} 5% 1/4W
1.801 —— |K030500-001 | Key Guide Equal Assy . 72| | R514000-012 | Resistor Carbon Film 180 2 5% 1/4W
- 3.60 1 —— 1K030500-004 |Key Guide Arm Equal Assy R 721 {R514000-014 | Resistor Carbon Film 1M () 5% 1/4W
— 324 — [KS-123456 Keyswitches .294 X 83 I 72| | R514000-015 | Resistor Carbon Film 750 () 5% 1/4W
_ 6.22] — [KS-123457 Keyswitches— Alpha Lock o 721 | R514000-016 | Resistor Carbon Film 1200 €) 5% 1/4W
— 12.00 ] —— [KS-123458 Keystopper minimum 100 o 72 | R514000-017 | Resistor Carbon Film 100K € 5% 1/4W
. 2| {M200100-002 | Trans Pad Large 3005-A I 72y {R514000-018 | Resistor Carbon Film S1K () 5% 1/4V
o 408 ___ |M200100-006 | Dip Switch 16 Pin 8 Pos . .72 ____ | R514000-024 | Resistor Carbon Film 22 () 5% 1/4W
o 3.841  [M200101-001 | 76SB07 Switch Top Adj. o 724 | R514000-025 { Resistor Carbon Film 47K ) 5% l/ﬂ
N 390 ___ [M200101-002 | 76SB10 Switch Top Adj. - 72| _____ | R514000-026 | Resistor Carbon Film 150 Q2 5% 1~
- 570 ____ |M200101-003 | 76PSB10 Switch Side Adj. - .72 __ | R514000-027 | Resistor Carbon Film 10K ) 5% 1
. 17.88 | _____ |M200101-004 | Pushbutton Switch . 72 _ | R514000-028 | Resistor Carbon Film 200 ) 5% 1/4W
N 8881 _ [M200104-001 | 1A 250V Fuse minimum 25 I 20 R514000-029 | Resistor Carbon Film 33 Q 5% 1/4W
_ 7.89 | ___ [M200107-001 | Power switch (SPST) - 721 . | R514000-030 | Resistor Carbon Film 20 ) 5% 1/4W
[ 6.92 ____ |M200108-001 | Power select switch (DPDT) - 72| —— | R514000-031 | Resistor Carbon Film 100 €} 1% 1/4W
_— 10.62] ___ |M200201-001 | RS232 Conn PR .72 R514000-032

Resistor Carbon Film 1500 Q) 1% 1/4W
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processor releases the AM detector (Ul4) by raising the SEARCH
control line (SRCH) on the MAC CNTRL port (U34). Due to the
circuitry associated with the VCO to RCLK divider, the -RDAT
output of the data separator (U3 pin 8) will be high and the
-CLKS output (U3 pin 6) will be low. -RCLK will be the shifting
clock for -RDAT and +RCLK will be the shifting clock for -CLKS.

These 4 signals are routed into the AM detector.

Inside the AM detector, the -RDAT is shifted into an 8-bit
synchronous serial shift register and clocked on the falling edge
of -RCLK. -CLKS are shifted into a similar shift register on the
falling edge of +RCLK. The output stage of the -RDAT register is
dumped into an 'Al' comparator and the output stage of the -CLKS
register is dumped into a 'OA' comparator. AM detection occurs
when both detectors are true, thereby relationship between data
and clocks is known. It is also known that data is being clocked
by -RCLK so -CLKS can actually be discarded; their only purpose
was in detecting AM. The -AMDET signal is used as a
synchronization signal to start subsequent conversion circuitry.
The -AMDET signal remains true until the processor again de-

asserts the SEARCH control line.

7.4.2 Serial to Parallel Conversion

After an AM has been detected, the Serial to Parallel
converter (U29) takes over. NRZ data and -RCLK are used to shift
data bits into an 8-bit serial to parallel shift register. As

each bit is shifted, a divide-by-8 counter circuit is
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incremented. After every eight bit of data is shifted, the
counter produces an overflow pulse, marking byte boundaries in
the serial data stream. The overflow bit from the counter resets
the counter, clocks the data from the shift register into an
8-bit parallel latch, and sets a tri-state flag register called
BDONE. The flag can be read by the processor to see if any

converted data is ready to be read from the latches.

When the processor sees BDONE in the true state, it services
the device by gating data onto the IO BUS using read strobe 4
(RD4) in conjunction with a tri-state buffer (U36). The act of
reading the latches also clears off the pending BDONE flag. As
successive bytes are processed, the BDONE is serviced by the

processor as data becomes available.

Outputs from the serial to parallel device also include
~SHFTCLK and -DOUT. -SHFTCLK is actually -RCLK propagated through
the device. -DOUT and -SHFTCLK are tri-stated along with BDONE,
and are active only when -WRITE is high, indicating a read mode

of operation. -DOUT and -SHFTCLK are routed to the CRC generator

checker device.

7.4.3 CRC Checking Circuit

Data recorded on magnetic media is prone to several types
of errors which could render data unusable if some form of error
detection were not employed. On the WD1000, a Cyclic Redundancy

Check (CRC) is performed on all data transfers from the disk.
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The CRC is an error detection code consisting of 16 additional
bits which are appended to every ID field and data field on the
disk. These bits are produced by dividing the data stream
serially with a large polynomial. This division produces a

unique 16 bit value for any information passed through the CRC

generator.

As data is being read from the disk, the CRC generator re-
computes the riginal CRC bits. After the last two bytes
(containing the original recorded CRC) are read, the value in the
CRC generator must always be zero. When this happens, the data
was correctly read and the controller will not flag an error. If,
however, the CRC generator is not zeroed after is has checked all
bytes of the recorded data, then the controller will flag the
data as erroneous and enter into a retry condition. If after
attemtping to correctly read the data 16 times, the controller
still cannot get correct data, the read is aborted and the host

is informed that the data in the buffer is questionable.

The WS1000 uses the same device to generate and check CRC's
for data being written and read on the disk. The polynomial used
is:

X16+X12+X5+4+1 (commonly called the CRC-CCITT polynomial).

During read operations, the processor polls the condition of
the DRUN circuitry. When DRUN is true, it begins to search for
an address mark. Once the AM is located, the processor will

start to read parallel data which has been converted from NRZ
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data by the serial to parallel device. The processor will
terminate this activity when it has received the information it

is looking for or if an error is detected.

While the processor is reading the parallel data, the CRC
generator is reconstructing the CRC check value. The CRC
generator is initialized by the processor setting -CRCIZ low for
at least 250 nS during the search for the AM. -CRCIZ is
originated on the MAC CNTRL port (U34). Upon receiving the
-CRCIZ signal, the CRC generator/checker will preset all 16 of
its internal polynomial division shift registers to logic ones and
arm an internal latch which will enable the checking function on

the leading edge of the first non-zero data to enter the device.

It should be remembered that prior to an AM there is always
a field of zeros (all data bits low) so the first non-zero data
bit into the device will always be the most significant bit of

the AM (HEX Al).

Once enabled by the first non-zero data bit, the CRC device
will shift succeeding data bits into a feedback shift register
string with exclusive OR gates tied to the feedback nodes on the
first, fifth, twelvth and sixteenth registers. As each RCLK
occurs, the registers will divide the incoming data and a unique

pattern of ones and zeros will appear across the registers.
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When the last bit of an ID or DATA field is processed, the
pattern in the registers should be equivalent to the 16 bits
appended to the fields during original recording. The appended
bits are also entered into the CRC device. If all of the bits in
the appended field are identical to the bits in the registers,
then the exclusive OR gates in the register string will have
‘flipped all of the ones to zeros and the CRC will have been

satisfied.

The output of each register stage is tied to a 16 bit wide
comparator which goes true when all of its inputs are zeros. The
output of the comparator is retimed to remove any decoding slivers
and is output as CRCOK. The processor can read CRCOK through U43

to see if a CRC error occurred.

After the CRC bits are processed, the data stream will
contain at least one more byte of zeros. It is the nature of the
CRC polynomial that if no bits are set to ones in the registers
none will be flipped if a constant input of zeros is shifted into
the registers. This provides a convenient latching function for
the CRCOK flag which will remain true for at least 1 byte after
the last CRC check byte, giving the processcr time to read the

flag.

The data, clock and BDONE are supplied to the CRC device on
a 3-bit minibus. During read operations, the Serial to Parallel
device (U29) will be sourcing these lines because the WRITE

control line from MAC CNTRL (U34) is low which enables tri-state
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drivers on these lines. The Parallel to Serial device (U37)

will have its tri-state drivers disabled.

7.5 Serial Data Generation

The WD1000 records data on the disk in MFM format. 1In order
to produce the proper data format, the WD1000 uses several
specialized devices to process the parallel data supplied by the
host into a serial MFM data stream. The data supplied by the
host is temporarily stored in the buffer RAM until the correct

sector is located for the data to be written.

The process of writing is essentially the opposite of
reading except that the data separator circuitry is not required
and the generation of the MFM data stream is produced by

synchronous clocking techniques.

The functional sections of the serial data generation

section are listed below:

1) Parallel to Serial conversion (U37)
2) CRC generation (U19)

3) MFM and precompensation (U30)

7.5.1 Parallel to Serial Conversion

Parallel data is converted into a serial NRZ data stream
by the Parallel to Serial device (U37). The processor enables

this conversion by lowering the -WRITE signal on MAC CNTRL (U34).
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-WRITE causes the tri-state buffers present on the parallel to
serial device to become active, supplying the CRC device with

data, clocks, and BDONE strobes.

The processor presents parallel data on the IO bus along
with the -WR4 write strobe which latches the data into the
parallel port on the trailing edge of the strobe. The write
strobe also resets any pending BDONE. Inside the parallel to
serial deQice, the parallel latches are loaded into a serial shift
register on every eighth WCLK transistion. As the data is
transferred to the shift registers, the BDONE status flag is set.
The processor reads this flag through U43 to determine when to
write the next parallel byte to the device. The timing of the
parallel accesses is at a rate 1/8 that of the bit rate of the
NRZ data stream. For ST506 compatible drives the byte timing is

1.6 us and for SA1000 drives it is 1.84 us.

The output of the last register in the shift string is
brought out of the device as a NRZ serial data stream. The
shifting clock is also brought out as SHFCLK to be used as the

clock for the CRC device.

Whenever it is desired to write a repetitive string of
identical data bytes, the processor can simply ignore the BDONE
flag and permit the device to reload the data from its latches
over and over again for as long as required to generate the
field. This feature of the device is used in writing certain

fields used in formatting.
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7.5.2 CRC Generation

The CRC generator/checker (Ul9) is used to generate the
CRC bits and to append them to the end of the data being written
to the disk. This is the complementary function to that
performed during reads. The operation of the polynomial
generator is identical to read operations except that at the end
of the data field, the processor sets a signal which causes the
device to output the computed CRC after the data instead of

reading the CRC and checking it.

The initial state of the shift registers within the device
is forced to all ones by the processor pulsing -CRCIZ for
approximately 250 nS while the parallel to serial device is
outputting all zeros on the NRZ data line. At that time, a latch
is set which holds the registers at ones until the first non-
zero data bit enters the device. The first non-zero bit will be
the MSB of the AM (HEX Al) of the data field to be written. When
the processor decides that enough zeros have been written to
satisfy the sync field requirements, it will store a HEX Al in
the parallel to serial device. At the proper time (in sync with
BDONE) the parallel to serial device will begin to send the MSB
of the AM to the CRC device. This will start the CRC polynomial

generator and the CRC will be computed.

As the processor writes the last byte of data to the

parallel to serial device, it will drop the -1BLA (1 Byte Look-
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ahead) signal on MAC CNTRL port (U34). This signal will cause
the CRC generator to begin dumping the computed CRC onto the NRZ
data stream at the conclusion of the last date (synchronized with
the BDONE signal). 1In this fashion, the device is able to append
the proper CRC information to the end of a field of data. -1BLA
is maintained at a low state for the duration of the unloading

process which lasts for 16 bit times.

During the unloading process, the CRC registers back-fill
with zeros. This feature is handy because by leaving -1BLA low
for additional time, zeros will always be written after the CRC
which is a requirement for the proper operation of the CRC device
during read operations. The NRZ data with CRC appended is then

sent to the MFM generator device.

7.5.3 MFM Generation

The conversion from NRZ write data to MFM write data takes
place in the MFM/Precomp device. Th;s device accepts NRZ data
and a complimentary WCLK and produces MFM data and clocks by
sending the data through circuitry which decides when and where
to write clocks on the data stream under the MFM encoding rules.
The proper encoding of the data into MFM requires the device to

apply three rules to the data.

1) If the current data cell contains a data bit then no
clock bit will be generated.

2) If the previous data cell contained a data bit then no
clock bit will be generated.
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3) If the previous data cell and the present data cell are
vacant then produce a clock bit in the current clock
cell.

The terms "data cell" and "clock cell" are defined by
the state of the WCLK. While WCLk is low it is a data cell and
while high it is a clock cell. It can be seen then, that both
clock and the data cells are 1/2 the period of WCLK or 100 nS for
ST506 compatible drives and 115 nS for SA1000 drives. Also note
that by the rules stated above, a clock and data bit can never
occur within the same WCLK period and legal spacings for bits can
be 1, 1.5, or 2 times the WCLK period only. The rules are
implemented within the device by shift registers that hold the
next two last and present data bits and combinatorial logic. The
state of WCLK is considered and the appropriate bit cells are
filled and combined on the MFMW output line of the device. This
line is subject to decoding slivers, so it is run through a re-

timing latch (U21) to clean it up.

7.5.3.1 Write Precompensation

The MFM data stream is now totally compatible with the recording
rules and may be sent to suitable line drivers for transmission
to the drive except for one modification. Due to the decreasing
radius on the physical surface of the disk, the inside tracks
have less circumference and therefore exhibit a increase in
recording flux density over the outside tracks. This increase in

flux density aggravates a problem in magnetic recording known as

'dynamic bit shift’'.
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Quan. unit Total Part L Quan. i Part -
Req. | price | Price | Number Description Req. Pl:izlet ;:?; Number Description
- Resistors & Potentiometers ROMS
—{ % .72 __ [RS514000-033 |Resistor Carbon Film 3920 21% %W | | $2250| ___ |1740011-013 | KYBD ENCODER Al
— 721 ___ | R514000-034 |Resistor Carbon Film 511 Q1% %W | 2250 1 1740011-020 | KYBD ENCODER Al 010
— -T2 ___ | R514000-035 |Resistor Carbon Film 8250 Q 1% %W | 1890 |1800000-015 | SYSTEM ROM A45
N 92| | R514000-036 |Resistor Carbon Film 1300 Q 1% 4W - 2100 __ |1800000-019 | KYBD EPROM A2
—_— 72 ____ | R514000-037 |Resistor Carbon Film 51 Q5% uw | 34.86| _ |1800000-040 | SYSTEM EPROM A45 — 910 Plus
PR 721 | R514000-038 |Resistor Carbon Film 22K Q 5% %W o 25.80 | _ | 1740010-049 { SYSTEM ROM A49 B1
— 2§ | R514000-039 |Resistor Carbon Film 240 Q5% %W | 25.80| ___ |1740010-050 | SYSTEM ROM A49C1 % 912/920
e Zf —— | R514000-041 {Resistor Carbon Film 2000 O 5% %W § 14.94| __ |1740010-053 | CHAR GEN ROM A3-2
— 20 | R514000-042 | Resistor Carbon Film 680 Q 5% YW . 37501 __ |1800000-031 |SYSTEM EPROM A50 } 925
— 72| | R514000-043 |Resistor Cnrbon Film 27K 5% 4w § 37501 | 1800000-033 | SYSTEM EPROM A49
- 72| —— | R514000-044 |Resistor Carbon Film 560 5% %W § 18901 | 1800000-001 | SYSTEM ROM A4l
RN 72 —_ R514000-045 | Resistor Carbon Film 47 Q2 5% %W o 18.90 o 1800000-002 CHAR GEN ROM A33
— 72| | R514000-046 |Resistor Carbon Film 56 Q5% %W } 1890] | 1800000-003 | CHAR GEN ROM A32
S 72| ____ | R514000-048 |Resistor, Carbon Film 27K 5% %W § 1890 | 11800000-007 | SYSTEM ROM A42 9
N T2 ] R514000-049 Res?stor, Carbon Film 90 Q 5% %W o 3750 | |1800000-009 | 8048 KYBD PRO ROM Usb
— J2| | R514000-050 Rcs%stor, Carbon Film2.2K Q5% %W | __ 12500 | ___ |1800000-049A | WORDSTAR EMULATION (3 pc.}
—— 72| | R514000-051 |Resistor, Carbon Film 3.9K 5% %W | __ 1890 | —_ |1800000-016 | CHAR GEN ROM } 910/910+ A48
_ 721 | R514000-052 | Resistor, Carbon Film 6.8K ) 5% %W LC. } 925 A3l
— 72| ___ | R514000-053 | Resistor, Carbon Film 30K Q 5% %W LS
- 72| ____ | R514000-054 |Resistor, Carbon Film 56K Q 5% %w | __ | $ 2.20| _ |1740010-000 | IC 74 S 00
e 1.58] _____ | R514000-100 | Res Pack 1K  Sip o L7z 1740010-001 | IC 74 LS 00
S 1.73] ____ | R514000-101 |Resistor Pack 6.2K o 1721 | 1740010-002 | IC74LS 03
— 2.04| ____ | R514000-103 |Res Pack 10K Q 8 Pin . 241 | 1740010-003 | IC74 S04
_— 1.20| ___ [ R514000-104 |Res Pack 4.7K Q Sip o 1.80| | 1740010-004 | IC74 LS 04
E— 2341 | R514000-105 |Res Pack 68 Q2 Dip o 1.80 [ 1740010-005 | IC 74 LS 05
e 2.64 R514000-106 | Res Pack 33 Q Dip o 1.80f | 1740010-006 | IC 74 LS 08
—_— 2.58] ~ | R514000-107 |Res Pack 220 € Sip o 1.80| __ {1740010-007 { IC74LS 10
— 2.88] | R514000-108 |Res Pack 330 £ Sip _ 1.72{ ___ |1740010-008 | IC 74 LS 20
— 4201~ 1 R514000-109 |Res Pack 220/330 Sip — 1.86| | I1740010-009 | IC 7418 32
—_ 1.80  { R514000-110 |Res Pack 150 Q Sip R 2.55| __ | 1740010-010 | IC 74 LS 42
| 3.00( | R514000-111 [Res Pack 1K 0 Sip P 1.80) __ | 1740010-011 | IC 74 LS 51
— 5.46] _ | R514000-112 | Res Pack 4.7 Q Sip R 3.58] __ | 1740010-012 | IC74S 74
— 6.60] [ R514001-000 | Trim Pot 5K Q 3299 — 1.80 | 1740010013 | IC74 LS 74
—_— 6.60( ____ | R514001-001 | Trim Pot 50K Q 3229 —_— 2.07] | 1740010-014 | IC 74 LS 86
— 6.60| | R514001-002 | Trin Pot 100K € 3299 — 2.00| — |1740010-015 | IC 74 LS 109
_— 6.00 R514001-003 {200 Q Pot — 3.18| ____ [1740010-016 | IC 74 LS 139
— 6.60| | R514001-004 | 2K Q Pot — 2.76 { | 1740010-017 | IC 74 LS 157
- 6.60| ____ | R514001-005 | 10K © Pot S 4.56| _ [1740010-018 | IC 74 LS 163 (T
- 72| | R514003-000 |Resistor, Carbon Film 510 Q 5% %, W — 5.04| —— {1740010-019 | IC74LS 166
N 721 — | R514003-001 |Resistor, Carbon Film 220 (2 5% % W — 414 _ 11740010-020 | IC 74 LS 173
_— 72 | R514003-002 | Resistor, Carbon Film 390 (1 5% %W — 3.18| | 1740010-021 | IC74 LS 174
— 72] ___ § R514003-003 | Resistor, Carbon Film 820 Q 5% %W —_— 3.241 __ |1740010-022 | IC 74 LS 253
—_ 721 | R514003-004 | Resistor, Carbon Film 1.5K Q0 5% %W | —— 2.76 | | 1740010-023 | IC 74 LS 367
— 721 R514003-005 | Resistor, Carbon Film 10K Q 5% bW | —— 3.48| __ |1740010-024 | IC 74 LS 373
R 72|} R514003-006 | Resistor, Carbon Film 2.2M Q5% %W § 3.48| ___ |1740010-025 | IC 74 LS 374
- 721 ] RC0O26081 Res,WW, 0.6 O, 2W o 4.14| ____ |1740010-026 | 1C 75 188N
e 1.06| | RF-07104B | Brightness & Vertical Heighth _ 4.14| __ 11740010-027 | IC 75 189AN
— 1.06 ____ | RF-07202B | Vertical Linearity . 4.48 | ____ |1740010-029 | IC TIL117(4N37)
— 1.00f ___ | RF-07473B | Video B+ Adjust Pot _ 2.58| ____ {1740010-031 | IC NES5S5
— 3861 ____ | RV-24205B | Focus o 17.59 | __ |1740010-032 | IC DP8304
_— 2.77] —— | RV-24501B | Contrast N 13.32] | 1740010-033 | IC AMD2111-4A
Miscellaneous R 15.52 | | 1740010-034 | IC 2502HP,AY-5-1013A
1.44 3312453 Thermister, SDT- 100 _ 81.76 | _ | 1740010-035 | IC 5027P,5037,TMS9927
B 204 7 900100012 | Spark Gap 1KV S 41.05) — 11740010-036 | IC P8035
T | s2a| __ jicoma62 | Linearity Coil (LC-36) — 3.45 | —— | 1740010051 ) HI1G3
| 12 IC-01464 | Induc:. Coil (27UH/.3Pie) — 2.05) —— | [740010-054 | 1C 7406
| 12924] T |1c-o1465 | Power Trans. w/Con CRT858 — 4.321 —— | [740010-055 | IC 4N38
| 408 _ |1c-01466 | H. Drive Trans. HDT-19 —— | 3708 —— 11740010-056 | ICK1114A
| ssa8|  |ic-01467 | EB.T/KFS-00093 - 1920 | 1740010-057 | 1C 7414 ‘
B 31631 7 |Is-01461 Def. Yoke w/Con KYS-00060 o 9.75| __ |1740010-059 | IC 2114-ICB Static RAM
- 2700 | 1740010-090 | IC OSC 16MHz - 5.76 | ____ ]1740010-061 | IC N8T245N (74L8245)
| | | M200401-001 | HC18/U-23.814 MHz — 270 | 1740010-063 | IC 74LS191
| 785 ___ | M200401-002 | Crystal 5.7143 MHz — 156 | | 1740010-067 ) 1C 74L5365
_ | 816] | M200401-003 | Crystal 1.8432 MHz — 3.481 | 1740010-068 | IC 74L5273
| 48| __ | M200401-004 | 8.000 MHz Crystal — 8.82) | 1740010069 | IC 74 5240
_ 480] | M200401-005 | 20.000 MHz Crystal — :';2 = gﬁ :8_832 ;g 332%375
T 870\ | M200401-006 Crystal 13.608 MHz — 8.22| ___ |1740010-073 | IC74S124 (745629)




Dynamic bit shift comes about as the result of one bit on
the disk (a flux reversal) influencing an ajacent bit. The
effect is to shift the leading edge of both bits closer together
or further apart than recorded. The net result is that enough
jitter is added to the data recorded on the inside tracks to make
them harder to recover without error. In any event, there is a
method which can be applied to reduce the effect of this shift on

the data called "write precompensation".

Precompensation is a way of predicting which direction a
particular bit will be shifted and intentionally writing that bit
out of position in the opposite direction to the expected shift.
This is done by examining the next two data bits, the last and
the present bits to be written and producing three signals
depending on what these bits are. The three signals are EARLY,
LATE and NOMINAL. They are used in conjunction with a delay line
to cause the leading edge of a data/clock bit to be written
early, late or on time. As with MFMW, these signals are subject

to decoding slivers and must be retimed by U21.

The processor can enable or disable the generation of these
signals by controlling the RWC (Reduce Write Current) line from
the MAC CNTRL port (U34). When RWC is high, precomp is in
effect. When RWC is low, no precomp is generated and the NOM

output of the device is held true.
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The delay line actually performs the precomp with the help
of an AND/OR/INVERT gate (U22). MFMW pulses are applied to the
input of the delay line and depending on which of the three
precomp signals is present the AND/OR/INVERT gate selects a
different tap on the delay line. Nominal data is actually tapped
from the second tap, early data from the first and late data from
the third. From the AND/OR/INVERT gate the MFMW data is sent to
the input of an RS422 driver (Ul6) where it is converted to a
differential form and then is sent to the drive. The
AND/OR/INVERT gate has one other function. If the controller is
not writing, the WGI (Write Gate Internal) signal will be low.
This is inverted by U338 and applied to the AND/OR/INVERT gate's
fourth section. This resulting high input effectively inhibits

the gate from accepting MFMW data.

7.6 Host Interface

All data transfers between the host and the WD1000 take
place over an eight bit bi-directional bus (J5) consisting of
eight Data Access Lines (DALO-7). The source or destination
register inside the WD1000 is selected by the three address lines
(A0-2) ., All accesses to the WD1000 are controlled by Card Select
(CS-), Read enable (RE-) or Write Enable (WE-). since the access
time for any particular read or write operation will vary, the
WD1000 provides a not ready signal (WAIT-). For systems using
interrupts and/or DMA, the WD1000 provides INTerrupt reQuest

(INTRQ) and Data ReQuest (DRQ).
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Accessing the WD1000 is essentially like accessing variable speed
RAM. The host must provide a valid address in A0-2 along with a
CS-. Immediately or after a short set up time, the host may
assert RE- or WE-. If access time on the WD1000 will be over 100
nS, then WAIT- will be asserted. The host must keep all address
lines and strobes stable while WAIT- is true. When the WD1000
de-asserts WAIT-, the data has been accepted on a write or the

data is on the DAL bus on a read.

7.6.1 Wait Enable

Since most of the registers in the WD1000 are not
implemented in hardware, it takes the 8X300 a finite amount of
time to actually fetch the requested data on a read or store data
on a write. This time varies depending on the amount of
processing the 8X300 must do to access the desired register.
After the data has been written or read, the WD1000 de-asserts
the WAIT- line, allowing the host to terminate the current bus

cycle.

The generation of the WAIT- signal is controlled by a bit in
the MAC latch (U34) called WAit ENable (WAEN- will be asserted.
On each bus access, the host must drop the Card Select (CS-) line
on J5. The leading edge of CS- clocks the wait control latch
(U32), transferring the WAEN- state through the latch, qualifying
the wait drivers (U44, 54). This clocking action is required to
insure that WAIT- will not be asserted in the moddle of any bus

access already in progress. After the wait latch has been
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clocked, CS—- [BIC or BOC in some installations] causes WAIT- to

be asserted to the host.

The WAIT- line is released on the trailing edge of any read
or write strobe to the communications latch (U49). This release
is caused by the logical OR of RD6- and WR6- on U25 which presets
the wait latch (U32) to a non-wait request condition. The WAIT-

signal is stretched to the trailing edge of the RD6- or WR6- by
u2.

If WAEN- is de-asserted, the WD1000 generates no waits at
all. 1In this case, the host will read the dummy status written
to the communications latch by the 8X300. This feature is used
by the microcode to simulate a busy condition when the host reads
the status register in non-interrupt driven systems. When the
WD1000 becomes un-busy, the WAEN- line will be asserted and

operations on the host interface bus will be monitored once

again.

7.6.2 Bus Gating

During all accesses by the host, one of two signals will be
produced to gate the bus. During read operations, CS- and RE-
are ANDed, producing Bus Output Control (BOC-). This signal
gates the contents of the communication latch (U49) onto the DAL
bus. during write operations, CS- and WE- produce Bus Input
Control (BIC). This signal latches the state of the DAL lines

into an internal R/S latch.
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7.6.3 Register Selection

The combination of a host read or write operation along with
the WREQ- signal being asserted, causes a signal, Card Select
ACcess (CSAC), to be generated. The 8X300 samples this signal at
U43 every 250 nS, and if asserted, reads the status of A0-2 and
WE- (U43). The state of A0-2 and WE- determines which register
is to be accessed (A0-2) and in what direction that access will

take place.

7.6.4 Interrupts and DRQs

The WD1000 produces INTerrupt ReQuests (INTRQ) to signal the
end of all disk operations and Data ReQuests (DRQ) to signal data
ready to DMA controllers. INTRQ and DRQ originate on the MFM
generator (U30) as an auxillary function of the chip. The WD1000
sets INTRQ using INTCLK- and sets DRQ Using DRQCLK-, both of
which are produced by U20. Interrupts are cleared by HSAC- (Host
Select ACcess) and AO, 1 when the host reads the Status register,
issued a command, or accesses the Sector Number register. DRQs
are cleared when the host accesses the Data or cylinder Low
registers. DRQs will be re-issued for each byte to be
transferred. HSAC- is a 200 nS version of the CSAC- signal.
during Power On Reset of Master Reset (MR-), INTRQ is set and DRQ

is reset.
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7.7 Maintenance and Adjustments

The WD1000 requires no scheduled preventative maintenance.
There are a few adjustments associated with the data separation
circuitry that may need to be adjusted if a drive with a
different data rate is installed. Remember, the inductor L1 must
be the proper value for the data rate being used and Y1 must be

selected for a fundamental frequency of four times the data rate.

7.7.1 VCO Adjustments

Data separation circuitry on the WD1000 uses a voltage
controlled oscillator (VCO) which phaselocks onto incoming data
and provides a clock suitable for separating data and clock bits
on an MFM encoded data stream. The VCO must be adjusted using

the following procedures.

Ground the cathode of the tuning diode (CR1) to the closest
accessable ground using a low inductance shorting cable. This
cable should consist of the shortest piece of wire possible to

make the connection.

Connect a frequency counter to the VCO buffered output on

TP9.

Apply power to the board. Ensure a logic "1" exists at
TP17. A logic "O0" on TP1l7 will inhibit the VCO and make

adjustments impossible. If a logic "1" is not present, verify
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that the DRUN circuitry (U10-Ul13) is functioning and adjusted

properly. Refer to Section 9.3 for adjustments to DRUN,

Vary the 0SC ADJ pot (R22) to verify the range of adjustment
values listed in the following table are obtainable. After the
range has been verified, adjust R22 to the final setting listed

in the table.

Y1l Frequency Identity Range Final Setting

20.000 MHz L1

3.3 uh 9.0-11.0 MHz 10.0 MHz +/-1 KHz

17.360 MHz L1 = 3.9 uh 7.5-9.5 MHz 8.68 MHz +/-1 KHz

Turn off power to the board. Disconnect all test jumpers

and test equipment.

7.7.2 Error Amplifier Adjustments (Static)

The phase detection technique used to correct the frequency
and phase of the VCO employs a balanced sample and hold error
amplifier. To ensure reliable operation of the data separator,
the error amplifier must be properly balanced. The balance

adjustment must be made using the following procedures.

Apply power to the board. Ground TP20 or U8 pin 6 to turn
off the right half of the error amplifier (Ul). In this state

current will only flow in the left half of the amplifier.
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Connect a 100 ohm resistor between Ul pin 8 and ground.

Adjust the BAL pot (R1l) until a reading of 0 V +/- 20 mV is

observed on TP5.

Remove the ground from TP20. 1Install a ground to the PUP1

signal line accessable on U7 pin 1.

Verify a reading of 0 V +/- 50 mV on TP6. This indicates that

the side to side balance of the error amplifier is within

tolerance.

Re—-adjust Rl until the reading at

TP5 is 0 V +/- 20 mV.

Turn off power to the board. disconnect all jumpers and

test equipment.

7.7.3 Error Amplifier Adjustments (Dynamic)

After static balance adjustments are performed, the error

amplifier should be adjusted for balanced dynamic operation.

This adjustment requires that the
reading data on the innermost cylinder
While reading data, monitor TP9 (-0SC)

and adjust the error amplifier balance
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stable display reading is obtained. This indicates that the VCO

is being locked on every attempt to read data.
Turn off power to the board. Disconnect all test equipment.

7.7.4 DRUN Adjustments

To facilitate the process of aquiring phase lock on data
being read from a disk, a hardware detector is utilized to
indicate when the read/write head of the drive is over a recorded
field of all ones or all zeros. The detector depends on the
timing of a one-shot (U10) which is adjustable by the DRUN pot
(R26) . R26 must be adjusted according to the following

procedures:

The DRUN adjustment is made with the WD1000 in an operating
test configuration with a host, drive and power source. Once the
proper setup is made, apply power to the WD1000 and all test

equipment.

Monitor TP14 (-DRUN) with a 10X oscilloscope probe while
attempting to read a sector of data from the drive. The scope
should be set to trigger on a high to low transition. While
observing TP14, adjust R26. The period of the DRUN single shot

should be adjusted to 1.25 times the period of RCLK.

Turn off power to the WD1000. Disconnect all test

equipment.
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8.

TERMINAL PORTION OPERATION

CPU, Timing and Control

(Refer to Figure 1) The 23.814 Mhz oscillator (Osc 1) is used
to generate all timing for the terminal. It is used directly

as the dot clock (Shift Clock), divided by 13 to drive the UARTs,
and divided by 14 (1.701 Mhz) to drive the CRT controller (CCLK)
and the CPU (via the clock stretch circuit).

The clock stretch circuit is capable, upon command, of generating
clock periods twice the normal length (588 ns versus 1175 ns) for
accessing slow memory or peripheral devices. Its output drives
the I, input of the 6502 CPU. The CPU then outputs 12, which
controls the timing of the CPU bus. I, is a slightly delayed
version of Ig.

The result of these circuits are I and CCLK, two signals of
identical frequency but opposite phase, (except during clock
stretched cycles). The importance of this will be made clear
later in our discussion of the display controller.

The CPU fetches its program from the ROMs (Read Only Memory)
A41-43. It uses the 6522 (A54) to sense switches S1 and S2 and
to generate control signals for the rest of the terminal.

Display Controller

(Refer to Figure 2) Timer T2, part of the 6522, and the 6545
(A55) are used to generate the memory address, in Display RAM,
of each character as it is about to be displayed, and the
horizontal and vertical synchronization pulses necessary to con-
trol the deflection circuits of the monitor.

Timer T2 is used to count horizontal scan lines and interrupt
the processor (via NMI) when a specified number of scans has
occurred. The processor then loads the memory address of the
next data row into the CRT Controller and "sets" this address by
generating a carefully-timed reset to the 6545.

At this same time the processor loads a 4 bit value into latch,
A6l. At the time of the CRT reset this value is transferred to
counter A60 and becomes the Row Address of the next data row.

This value is then incremented by each horizontal sync pulse until
the start of the next data row when it is again preset to a value
determined by the CPU.

The CPU and the display controller share access to the System and
Display RAM (Random Access Memory). This is done during alternate
phases of the I) clock. During the positive portion of I2 the CPU
address may be gated onto the RAM address bus by Multiplexers
A43-46, and bidirectional transceiver Al4 is enabled to pass data
between the CPU data bus and the RAM data bus.



Quan. | Unit | Total Part _— Quan. Unit | Total Part Descrioti
; : escription
Req. | Price | Price Number Description Reg. Price Price Number 4
I.C.’s I.C.’s B
1.80 | ___ |1740010-074 | IC 74832 s 2116| __ 11740010-108 | 74L.S193
390 __ | 1740010-075 | IC 7416 - 27.06 1740010-109 | Bipolar PROM 745472 512x8
o 1.14| | 1740010-076 | IC 74LS11 —_— 5.76 | _____ | 1740010-110 | 96S02
27.90 | . }1740010-077 | IC WD2143L-01 - 1.44 1740010-111 | 74S11
e 41.46 | |} 1740010-078 | IC WD 1691 R 43.74| ____ | 1740011-000 | IC 6116 Static RAM 150ns
- 14400 | ____ |1740010-079 | IC FD1793-02 R 28.94| ____ | 1740011-002 | IC 6502A Microprocessor
. 6.60 ] | 1740010-080 | IC 93S16PC R 66.24 | _____ | 1740011-003 | IC 6545
N 1.68| | 1740010-081 | IC 74LS138 - 28.80| | 1740011-004 | IC 6551 UART
N .14} — 11740010-084 | IC 741502 JEEE 27.21 | — — | 1740011-005 | IC 6522A VIA
. 3.54 | .—— |1740010-086 | IC 74LS241 __ 18.00 1740011-006 | IC Z 80 A-P10
_ 7.921 — 11740010-088 | IC AM26LS31 - 58.00 1740011-007 | IC Z80A S10/2
o 7921 —— |1740010-089 | IC AM26LS32 _— 16.80 1740011-008 | IC Z80A CTC
. 7.50 | —— 11740010-092 | 8 Bit I/O Port 8212 - 21.18 1740011-009 | IC Z8OA CPU
_ 1.62| ——- |1740010-093 | 74LS257 S 56.76 1740011-010 | IC Z80 DMA
_ 1.381 — - | 1740010-094 | 7438 - 83.76 1740011-012 | IC 64K Dynamic RAM
- 2.22 | —— |1740010-095 | 74L8123 E— 22.50 1740011-013 | AY-5-3600 KEYBD Encoder (910)
. 3.54 . |1740010-096 | 74LS240 - 31.50 1740011-017 | IC 68B045 2MHz
- 5.52 —— | 1740010-097 | 7418244 N 24.00 1740011-019 | IC SY6551-A-1 2 MHz
— 396 . |1740010-099 | 74S174 S 50.10 1740011-018 | 6545A-1 CRTC
S 3.00] — — |I740010-100 | 74S138 - 39.60 | ____ | 1740012-001 |{'Paralle] Converter
— 1.98 1740010-101 | 74586 — 39.60 | ____ | 1740012-002 | MFM Converter
— 1.56 | —— | 1740010-102 | 74S64 _ 39.60 1740012-003 | AM Detector
— 1.14 1740010-103 | 741854 — 39.60 | | 1740012-004 | CRC Generator/Checker
_ 1.56 | ____ 11740010-104 | 74851 o 39.60 | __ | 1740012-005 | Parallel/Serial Converter
- 1.44| ____ [1740010-105 | 74LS14 . 18.60 | _ | 1740012-006 | Delay Line
S 1.29 | | 1740010-106 | IC 7402
24.60 | . | 1740010-107 | Digital Delay Line
Send to: TeleVidec Systems, Inc., P
1170 Morse Avenue, Sunnyvale, CA 94086. Attn: Sales Administration
P.O. Number Amount of Order
N California add
ame 6.5% Sales Tax
Company Shipping and
Handling * $10.00
Address
Total of Order
City State Zip , -
Check enclosed [] orshipcoD []
Telephone No.( ) *Shipped best way.
. : int r 00
Signature Note: Minimum Order $50
Shipping Address if different from above
Address
City State Zip

To use this list as a convenient order form: simply mark the quantity of each part required in the column provided, complete
the information on the back page, enclose your check or COD, and send the whole form to TeleVideo. attention Sales
Prices subject to change without notice.

Administration.

We'll ship your parts as soon as possible.

¥ TeleVideo Systems, Inc.

Nationwide Field Service is available from General Electric Co. Instrumentation and Communication Equipment Service Centers.
TeleVideo Systems, Inc., 1170 Morse Avenue, Sunnyvale, CA 94086 (408) 745-7760 (outside California—800-538-8725, toll-free)
California: Santa Ana (714) 557-6095; Sunnyvale (408) 745-7760 + Georgia: Atlanta (404) 255-9338 s Texas: Dallas (214) 980-9978
Itlinois: Bloomingdale (312) 351-9350 « Massachusetts: Boston (617) 668-6891 » New York /New Jersey: (201) 267-8805

Printed in U.S.A.



During the negative portion of I, the 6545 address bus is gated
onto the RAM address bus allowing the video data to be latched
by A24 and held for the display generator.

This alternating access or "interleaved" access allows the
processor to operate at normal speed, without waits of any kind,
yet prevents degradation of the dispiay quality that could be
caused by inadvertant appropriation of the display bus by the
processor to access data.

The only penalty for this scheme is the necessity for fast RAM
(150 ns or faster).

Video Generation

(Refer to Figure 3) This Display Data and the Row Address (or
scan address) are used to obtain the dots for the next character
to be displayed from the character generator ROMs A32 and A33.

These dots are then fed in parallel to shift registers A22 and A23
and emerge serially as raw video.

Additionally, bits 0-3 of Display data and bit 7 of A33 are
combined to generate the attribute signals Underline, Blink, Blank,
and Reverse. ICs Al9, 20, 21 and 30 latch and delay the decoded
attributes from the previous data row for carry-over into the next.

Bit 6 of A33 controls the intensity of the character to be displayed.

Gates Al, 2, 10 and 11 are used to modify the raw video to the
proper intensity and polarity, and gate it on or off in response
to the attribute signals and control signals BOW (used to reverse
the entire display), cursor, BLI-RATE (used to blink the video)
and FORCE BLANK (used to blank the entire screen).

Transistor Ql is used to drive the video to the proper voltage
and current levels to drive the video module and/or an external
monitor (using the composite video jumpers).

I/0 Circuits

(Refer to Figure 4) UART A49 is used to receive (and optionally
transmit) serial data from (and to) the keyboard. The transmit
path to the keyboard is normally used to conduct the bell tone from
the 6522 (via driver Q4) to the speaker in the keyboard.

UARTs A50 (Main Port, P3) and A51 (Printer Port, P4) are used to
send and receive serial data from P3 and P4 via the drivers,
receivers and switching circuits A39, 40, 47, 48, 56, 57, 58 and 59.

The UARTs A49, 50 and A51 (6551s) are connected to the CPU Bus
and generate IRQ interrrupts when commanded by the CPU to send or
receive data. Additionally these parts contain internal baud

rate generators that must be programmed by the CPU to control the
baud rates.
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FIG.2 DI5PLAY CONTROLLER
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B900019-001/002

PART NUMBER DESCRIPTION/TITLE LOCATIONS
REV A
C600100-004 CAP. 100 pf C12
€900100-004 CAP. 330 pf C1-11,19
C900100-001 cCAP. .01 uf UNMARKED
C700100-011 CAP. 4.7 uf C17,20-24
C700100-010 CAP. 10 uf Cl6
C700100-003 CAP. 22 uf C13-15
C900100-008 CAP. .1 uf Cl18
1740011-007 IC, Z80A SI0/2 A23,24
1740011-008 IC, Z80A CTC A25
1740011-009 1IC, Z80A CPU A22
1740011-010 IC, 2Z80A DMA A21
1740011-012 IC, MB8264N (200ns) A13-20

1740010-001 1IC, 74LS00 A40,78,86,
99,101
1740010-000 IC, 74S00 A26,105
1740010-004 IC, 74LS04 A27,42,76,
85,91,106
1740010-003 IC, 74504 All
I740010-006 IC, 74LS08 A37,45,90,
98
1740010-076 IC, 74LSl1 Ad4
1740010-009 IC, 74LS32 A47,49,87,
104
1740010-074 IC, 74832 A33
1740010-013 IC, 74LS74 A46,50,75
1740010-012 IC, 74S74 A34,35
1740010-081 IC, 74LS138 A43,48

PARTS LIST FOR IS800A, 802, 802H
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B9Y00019-001/602

PART NUMNBER DESCRIPTION/TITLE

REV A
1740010-071 1IC, 745157 A30.38
1740010-080 IC, 93S16 A29,93,94
1740010-018 1IC, 74LS163 A8,28
1740010-070 1IC, 74LS175 A36
1740010-069 IC, 745240 Adl
1740010-086 IC, 74LS24l Al,31,32
1740010-026 IC, 75188 A4 ,6
1740010-027 IC, 75189 A3,5
1740010-088 1IC, 26LS31 ALO
1740010-089 IC, 26LS32 A9
1740010-063 IC, 74LS191 A83
1740010-021 IC, 74LS174 A96
1740010-015 1IC, 74LS109 A92
I740010-054 1IC, 7406 A103
1740010-014 IC, 74LS86 A102
1740010-016 IC, 74LS139 A74
1740010-017 IC, 74LS157 A51,63,71,
72,97
1740010-019 1IC, 74LS166 A81,95
1740010-020 1IC, 74LS173 A82
I740010-021 1IC, 74LS174 A77,84,
100
1740010-023 1IC, 74LS367 A58,59,
66,79
I740010-025 1IC, 74LS374 A69
I740011-000 1IC, 6116 (2Kx8) A60-62
1740011-002 IC, 65022 A54

PARTS LIST FOR IS8004, 802, 802H
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B900019-001/002

PART NUMBER DESCRIPTION/TITLE LOCATIONS
REV A
1740011-003 IC, 6545 A52
I740011-004 1IC, 6551 A55,56
I740011-005 1IC, 6522A A57
I740010-061 IC, N8T245N A70
I740010-056 IC, K1114A CRYSTAL OSC Al107
I800000-002 IC, CHAR GEN ROM 2332 A67
(UPPER BYTE)
I800000-003 IC, CHAR GEN ROM 2332 268
(LOWER BYTE)
I740010-010 1IC, 74LS42 A73
I740010-031 IC, NE555 A65
I740010-090 IC, 16 MHZ OSC (LOGO V) 0SC-1
I800000-045 IC, SYSTEM EPROM, Z8(C A39
(FOR TS-800A & TS-802)
I1800000-050 1IC, SYSTEM EPROM, Z80 A39
(FOR TS-802H)
1800000-046 IC, SYSTEM EPROHM, LOWER Ad6
TERMINAL FIRMWARE
1800000-047 1IC, SYSTEM EPROM, HIGHER A53
TERMINAL FIRWARE
11200101-003 SWITCH, DIP 20 PIN SWl,2
11200301-003 SOCKET, 40 PIN A21-24,
52,54,57
11200301-005 SOCKET, 28 PIN A25,53,
55,56
11200301-002 SOCKET, 24 PIN A39,60-62,
64,67,68
M200301-007 SOCKET, 16 PIN A13-20
M200601-008 PLUG, 5 PIN (RIGHT ANGLE) P6
1M200603-002 PLUG, 2 PIN P7,9
11200603-605 PLUG, 5 PIM P5

PARTS LIST FOR TS800A, 802, 802H




B900019-001/002

PART NUMBER DESCRIPTION/TITLE LOCATIONS
REV A
1M200202-001 RJ11, FEMALE KEY BD CONN P10
M200201-001 CONN., 25 PIN RS232 R/A Pl,2
}M200207-001 CONN., 15 PIN RS422 R/A P4
M200209-004 CONN., 40 PIN UNPRO P3
HEADER DOUBLE RO4
R514000-025 RES. 47k ohm R4 8
R514000-045 RES. 47 ohm R14
R514000-031 RES. 100 ohm R8-10
R514000-001 RES. 68 ohm R18,19,64
R514000-028 RES. 200 ohm R13
R514000-003 RES., 330 ohm R20-23,32,33
R514000-006 RES. Ik ohm R7,12,15,
17 '29,37-40 ’
42,44,45,
49-58,61,
63,65,66
R514000-011 RES. 4.7k ohm R2-4,5,
16,24-26,
47,67
R514000-027 RES. 10k ohm R5,27,28
R514000-015 RES, 750 ohm R34,60
R514000-002 RES, 270 ohm R59
R514000-009 RES., 3.3k ohm r30,31,
41,46
R514000-014 RES. IM ohm R43
R514000-024 RES. 22 ohm R11,62
R514000-100 RES, PACK 1k ohm SIP RP2
R514000-104 RES., PACK 4.7k ohm SIP RP1
R514000-105 RES., PACK 68 ohm DIP RP3,4
R514000-112 RES. PACK 4,7K OHM SIP RPS

PARTS LIST FOR IS800A, 802, 802H
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B900019-001/002

PART NUMBER DESCRIPTION/TITLE LOCATIONS
REV A
5360100-003  LED, (SMA TYP) CR1-4
$360100-000 DIODE, IN914 CR6,7
$360100-001 DIODE, IN4001 CR5
$350100-003 TRANSISTOR, 2N2907 01
$350100-000 TRANSISTOR, 2N2219 02,3

PARTS LLST FOR TS800A, 802, 802H Page _9_ ot 9
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TS800A, TS802, TS802H THEORY OF OPERATION

SECTION TITLE

1.0 INTRODUCTION

2.0 GENERAL DESCRIPTION

3.0 FUNCTION OF THE SYSTEM

4.0 OPERATION OF THE SYSTEM

5.0 CONNECTOR AND SWITCH CONFIGURATION

6.0 FLOPPY DISK CONTROLLER (DAUGHTER BOARD)
7.0 WINCHESTER DISK CONTROLLER

8.0 TERMINAL PORTION OPERATION



8 7 6 5 | 4 3 | 2 1
T— REVISIONS N
+5v ] R orwwewen T e e ]
T gt P
20
—— VCC
sny CRIC RESET e ER Y &5 qwu n7
HE CCLK ZHh oLk vevng 2 Eﬁwmzm, SHA b
ENABLE| H4
roRsoRk-L2 LURSCR oy
SH w\me i ”z,uww
, R/W - Py 2
o R nlem
3 Esm
T Ty = >£»>¢\w«mla
LIV IS
mazf-&
mA3 M
o8 @ 33 0pg MM
OB | = 1Y
K
oB2 3 lepz
o83 83
- OB 4 2l ea
065 28| pgs
DBE 9 lbeg
086 7 7 b
4 741532
R N\ 6 _—
oy _IOPEE 5 R8T 5 #2 vss
: s3]
@0 i
t
SR ABI
ABZ
AB3
AB 4
ABS
AB &
AB 7
SH1-—d
Y
ABO
AB 10
AB I
AB 12 Y
AB IS
ISP MEM
T e
r,T I .e_oaw? ABIIENENE ABNDBELE 210514 Suo_o_i
<5RSRE2A |, cgssesed|. [<shg2gRy] . [<sxsommg],
AT EN ATl EN J ned EN ABI N
7aLs7 = 7415157 = L5157 < 7415157 =
R H SELp seLt seLj
rin% >Lk% rohy roRY
e SEL CPUADDR a2z 4]7]2 |2 al1f9fe | 4[7[3112]
_ =| 8| o] %] [ s B A PEEA
z|of o B 15|12 s|s y o o
F ol g3l Z|3 2|2 <l s[s] 3
333 2 HEH: SRR EHEE
: [s]
HEH CEEEE 2999 EEER ]
arrocaTon €06 ortowint woredlown H Wy 10 279 o
R itz v premmcns 1 nc.
1 1 ! I S = © Riewoeo
@ 3 5 B S SO Wu °s -802, VU
S ! . (350 BASE )
T Litid bl (RS B8 v
Dl 3]|fe000) 00
8 7 | 6 1 5 t 4 _ 3 I 2 1 1



e d LAY HD

} | [ i 3 | v v 2 | F] | L | 8

R B

(3398 0567 ey -
J2og-sL [T e #.\ %Lﬁx
e A ) e £ 2] Dwv

uoeprert @ [/

Tae] T i aer wworsmanid %0 o | sev i

7 Humdlodion pmymo sraw] ¥OL¥ D1 aay

e )’ HS
ZHS
N3 N3WG

Fhagns T T T e e e e e A [}
"GV H)
209 M)
¥ it-—{ TadHI
vav H)
IR
9Q¥ HD

8 & 8a
Ll ' 99
Ell 2 840
€ 'ad -
et o K7 b 8d
W ICEM s
9 Qq
Il L 8q

o oof =~ w| | <t e
L
<
L
®
[y

2 HS

M4 Wa

[

°
SR
e
B
loh
? /)
Dt
4
2
lwmﬁ
—r
~
Nﬂ_
w
BO/!
204
A
{
sof
sl
o/
GI
Lo >
204
i1
B
EE
eﬂ—“
N
R
BN
L0/
90/
oo

%
vl
(3
1@y
JA-4
N
SV
W(
1)
pid
v
© ¢L‘L§
FYuk|
e
=
Wi
VIS
]
Y
0
9
SV -
w
(1)
2V
Iy
¥
>
wn
+
>
Wy
+

61|

P WYY Qv
| "WYY Y
2 WYY QY
£ WYY Qv
B WYy av rv

S Vg av 21
9" WYY GV
T WYY QY
€ WvY av
6 WYY oV
ESTECE.

oo O

Twweav | SR

2 HY
11 "WYY Qv

2 HS

£1°Wud QY

o gaay g s

vUSIW 2 RSN

QOSIY 9]
L e 6
SN T ﬂ.M(AT 8 A=

<l oIS
28y [ by ST 9 HS

Q

IHS T

e B »}[:%L?L

SNOISiATY 1

1 z _ 3 v t g | 9 L 8



S ¢ | € v | : 9 | L 8 .
.;—_,._ 6 u,-,y!.._n-b .—..-._n I
(3uvd 05¢)
WLh 208 - S . . — ]
20PN @ [ e me
v v
cﬂ EEREEL
’ &~y
o H. 805 P~ (Nspionsear 7'
el
BJ 8415 maco@ﬁ
AS+ oo 8Vt 7 3
_ N el 7 o 66w
KLSNIING 47~ JOMIsIVL LSISIY 92ty =
N3 135K 133 S& 00 Q5 LoV il < ToSToL I |
T RG] WM e AT 2HS
SRR 0 agls M VETgoTier 59 66¥ [* AN N3 WS
N W g 2 W s
i Qt
INITFIINA Oy O M o Y5
6 ]
) r 2 g6y [0 POSTIYL
] °SE) 805 1WL g a = oy
R T _ 8os1vL <br Emoy M
) . t7LST2 I 8
PN W aa TR S CRERFILS
YA
w7 Y0S1W
S8y
Al MOAT ] oosITe
sty = %
-+ H. g0S1wm h p 437 CLENR= S
G4 12 = " Aelordaly 0l N3 WSK13a L
] aCl A
N bov i ¥ av .:M:B ,
Al 0 % 1 517 Qe o it
PN e ANCAS G L T1189%3ddn) SY ¢ O it O
W3S 10 UL T gT{L0 ~ao Wi 5] 28y Iy Ay
MI5T o AR ALY Hor sty NI IHS
a2 T o657
wise 315 £2 Xoewo o 2
5 3 = T S LIwS o/
# : B ] oo
A m< £ z A ASH el
M nEkali @ 19 4o Fa 3
A g L 3 3z 4 7ad
L5d w 4 5 20 20t o o 1915 Saa
. NS KT 7] 1 7120 93 S8 e
.
G s —=9Y =1 pale; e satg N
P |2 LS RESIEEN
— i =2 oW P8y -
. 8<y ] 1YY —
= iz NEIAN
m&ﬂﬁ 2 lelolile = g Gewoaw
. ] -
Lo 53 AS+ BT Jomau. L3539 A8
™ W i
W4T Lo{wame1) oy #£ QY HD
H %0 N9 ogylE CEGE
N & w42 2 av 10
s 52 b0 L2 gyl ETALE] eh.
a < = | rev [T w0 W ¥ b av )
x [ 72 -
& Llus  ofe 20 o [y T av ) a
_ i0 Y 5 AV HD
g o ¥ ] 8 Q9 HY
I [A N
~ M
D[C’W o, h; 1;..’sssmm,i:rl*‘.‘:.?ﬁi 0%9 £
T ToNoisi 1 AGH o~
1 2 | 3 v t 3 9 L ]



! _ Z € ¥ | | 9 _
1co-¢loocen €l ©[a
-0 .
(3Sve 0s6) =
OGr /208 SU -
o B et o o
RLOBPIADNL ‘ 18 27T r.lnﬂ...on““!..”"“
v v
axy m,zm
=TS SIHS
T
— 1353 fm
] 78t L
L8055 g
g MMM 2
vaq ww
1559 €995
SV 29|57
_ & 912 tad 3
T Lo gaa
929 sl ¥
S the
- fe =if R =
AN 7 S AL =08l
Cins—{ T avL Weiy sou|
I Sid Py
S 8 l1a oug £
ST W= | 92
mF 9
AS+
i Aﬂl
2 1 - 1
VAL 1 o= T
b ad - mH meiﬁw/_o_ 1353y S 9H ?
T » 65Y T =i o
204 Ald|||: . 7 Loa|Z o
a 52 7343
QxL Faa
’ a [a} ] S iz 589
! 2l [ 59Q
\J ¢mm = 584
. N N €805 z£8d
] ~ 8 784 -
9ol , MMM ol Tad_ }HS
; 1559 oo B 2499
Av %v z22lC 735 901
o 2 68Y
1Sy 82 M
pred i gV
< CLE
11 2 o
m_% WM
LN
a ASH 1IYLX a
vﬂsha*lza * T ?P\\!IW%HL
SNQISIA LY
1 : 3 I v f 9 ! °



i | 2 £ v i 5 | 9 L |
- T 0
h-_ 100- 6100098 [¥T T
{3598 0S6) T
03¢ /Z08-sL [T WLT\
e e irvovamd s o [ vove oo
0P @ [y Froals.ox musssmso mine] " sotiaris
ol f— 34
55 0S¥ 3%
M1
S aisce 22
5Pl
€ HS 2
%2010 Db
W1m IRT2S moe mHu
oIS Sy TS voswe % ¥ nina
e 12 13THS 901 INTS
ot i 2 \ %i'95y
410" Hl ws& = ) ¢owm_#(h
vosize 9] mj If T;_. 005 pe T 9 nAm
¢ S . M - = 005 W
ST 1 (s ‘HS
1L \Qo_<@ €l oy
AN z — IHS
26 S L 13s 4°07
9
{IA I
L T A TN H
205 e O T
90
b Hs RgEvs >3
2hS SRR
;w nm IS TTERE
i
T Y9y 0d7 T3 2ESTVL
1-5d € SNASH + yay| 2
5°5d STHSAYSNASAT ) Y0spr " T
9-5d B3GR 1LL+ AdWa3 al
b 4
VHS | ns
€-9d NI 9510 :
Loty 98S MWL (= nsH L
o.A: 2o f.[ﬁ‘lﬂoA 2HS
. (3 NSA
9atL .
-S4 £OlV vom._ﬁ@ LHS
3 T WNVIS 30804
o2y )
A T ALISNALNT - 379H
R G 13d
» 4 9851w . N3 WS)
| \m 22 o {2 Q3aiA ISWINTY
Hed .@»K A wosuMD 13a | b
—————eQND
INNYIANN
eAS . st & WOy
A2 T9leIssled
Jwio° ehen ey I ‘
oSy L HS
- AL BOSIST v Hs
[ANE] 9 (M. 0 81 I1HM NO MOVW Wﬂw
& V3 2He
| | | LX)
Q3r0udey | uvo | NOLig148 30 BESIEC|
SNOISIAJY 1

T z 3 [ v 1 3 | 9 L 8



L4
TRaT L - ! hd 2 | he L c | s
u.\- _CC.CJIOALURA. T a -
(3sv8 0%6)
LG /208 - 61 -
3, — oMva
e scntand_~o amn | atry o ol Lm0 ~io 1 je00 L Lo
0NN ’ T8 T 7 T walanion omsmigsured ~ soiitnr [ o.of_ __ - 1 H xr r
M 9% QM ' Y AN &-9d
AS+ dd H
~22 . 4 22| 1OVNI
14 +m.u T 10 LS vior SUOY
t
T hen L S1vL
— aLy AS+ Aev$ vod
13535 oiy> o a Al-¢ o 1-9d
= At € 5-94
XI5
@H@ M @ .
S an T - HE
ASH PmAAA Hw &l CRERw) e
e U v, - NSH
3 V& »m_|_A|. tA
] P ST g w 1S
S LY gt 2 =103 5194
e R e
| ¥7. Mg Sl P
2 19 TN sz as iy
sy 7 ST®s LY O2fs
as a2
me ¥
= 4 al F
gl =
AND
A IN4 Ml
w ' A& w]ﬂl by =
, Sl FESIV Ko b _H
= S vy 99V ¢ i S+ QNo
b0 vs V4 9Qd
] 1 [3
:lmno uﬁ 2 Mg 5 m«w vl - SHS
22 19 512 DA 8 Lyt
=1 | vd
w m M 1¥d
- VAL
T 9
m.ﬂo
o QN -
t=0 AN 1 T NI |y Tan— S
he F]¥2 ASHT $r]7%
{0 S VLSV M Tr]Esd 250143 ey S
=0 oYY v e 7 e ALl 182 prs- S FIP RS wnm
he° Ll Az EELY JEEEL]
=0 o N 28ty 5T IHS
15 Vil 29 19 g
~n/y | HS
SIY 1 Gy 22 [
[ e VO esye av
. 14 y LSY 25y 5 T8y 1 HE
9 1S TRy ST 715¥ 158 o
NO’ v 19 B psulie 5
W $adzx dad
St ) 1|q an—
29 aN9 aa ki 18
e O 7Y = Sla cad| Cicid
G NN iT]/8d €8l Tad TS
S HS AE $ad 84
HINYIK 10 esY T of [’ & AL
Lo o e 71 7T]L8d =3=14) 77 1-19]
AG ¢ — AT Az Lvd 984 7y aa
[£32] T 1 3 o Nitg Tl 28° oon L= 7ad
! QNH
ASt
wn ERCACERST
’ EICE R
Il | L4 |
d3rOweay | v | OIS 30 JaTwez]
SNOISIATY 1
1 z 3 ) S 9 L |




1 | 2 £ 9 | L | 8
=TT
2] oo eimesIa lla st -
(asva 0%¢) - T
w36 J208-51 ] - ] - T
- A T T S
s mas PR
“NA0PABNRL ' LESERD] z..!w..:l :”h””“x\d”:&:t'
v 1S 192
Posrvr
R T)AVA
- Pe
(ST = N
wTE N6 N WN»EP 9 e
€k SIT v aoPH Aay
b &HOT T
— ey 12
U400 LR
e 10%/3> ST
H »oig
73 Rt w&uk
= €Q
29
o 1, W iq AS+ -
] [y | 11 mm ANIP7E In e
— T3y A M J Ty 508 o
") N «m I 2l B8 st
g h" ¥ N M [ 12 oM
A '
o Ao Y ge o
P 1 I 4 b
88y \i da« 2 w« ™ vi
6 M W
vYWa 8
AS+ 3 « Y082
[TRT = m« 12v
— 0 Al uv”
mzw _Mm %
j« x M2 AS+H
2V Hs~{ SAYT 2 3 05192
N
£97 >3~,m§u T 5 Svy
W iey “ o
HEUNAT on 29 0
€60 53 76 -
AN Mﬁl LY Teé:
) G- ¢d Ast 91 anNo
- €4 o tm
w__,.mw_ Shy bl AR S L 4 T
& 1!
Y ¢ Ty 29 E—
wrens 2T a0y
. Ty AS08Pg—
749
Doy 8y
Moy 1 S %« s Soes . 6
13N S3y ww v
— i g m«
——— A
2 LY
mm__m nw 39 ono T - PAvELEACR 1) (44
‘6
Lo ns ™ Oy = ]1a MLy ]
e 78 NI Por————4—A————
i HS Ja ad > wm 91 g
OlLHS 3 m»w
6 AW €a Lo Py VWA
12 (4D 2y A
2ins Te5d go 9082
0g-€£4d HS 34 Ne+ .
a bE-£d e oo T 01 RS
Wons —BGZ KN _Livm
s€-€d puy
O HS ey :
|
—— e I
Q3A0uday 1ivQ NO{LdIOS 30 841 | INOZ
- SNOISIATH | oS
1 Z € 9 £ )




1 | z | € | v i G 9 . _

L\ i G1OOCYH Wﬂ.n a
(3sv8 0s6)
J5€ J2oe-S1
g. w0 ann | ieeciamm
v ear
v
UL
- €4 i1y 3L OGNS
LE 1D BHW | o
€1 0L 8 HS
= RS
8 or Hs 1D SAS ﬂ&e
I HS 91SeH W
orns <48 M1 SAS 1o
. ~ o ;
BE 8 g s ars B
w_ ~M
Aot 0S50 &+ v
-~
Te
OGNS -
s'9/8 I g & T
0 A N 1
2 d._nww_ﬁv\n_vm R
HosIpe — oo 82V 93 [
L2 iz EEN] v
- ) oL 133 p—
ﬂ 2! €1 ™ ol o
o ﬁmh, ! =
€M STV aiva B R YA LE) AGH WA— ASH N
ErHS == 10102 2091 128
€1 HS ¥31NHd 319y A0V g 0122 s s
— > T2¢7 31vy anva P2 19uL /%
£ he Do os @9aL1> S E——
T o " O3 1015 el H
19 WM ws EEERSS m He
% sqQ tmmm Tag3g — M
5a by 212 kw S oy 9HS
SH i 9082 LMoL e 8HS
£9 ww sy Oon awe
"2 1 _mau 35 5Ly an.w
[Xe] 1 ay
a
a »d ? Son @52 Zav— 8HS
h& TR SR S2€d
A+ wor S
824
1+ | L
G3AOuday uva | NOT a8 30 i Tower .
SNOISIAIY ]
t 2 | £ v f S [ 9 Z _



! | 2 |

: Jroo-c1uoaa] Tu d : L - F : A
AGH
(3Sve om$ e ]
0se /208 - Su . ] g
e rﬂ]( : e
S oepyere. . WhT ..sx r.ln..i-...”-..”ﬂ““ 2 NMV
‘ k)
pesrec Otz ~ v
© QMM NE wmoT 8MS
I
b €d o HuoT
w_ mw
8BSV M"M< B
xw_ wes oM
'} mx\ﬂﬂ
] 2/ )|
—p Y c.:l 2K
p— N V|.|>\<<|J# } 6 P i 13534
2y ¢
] L ’
_gm.:k H =
o . ] . . TT— 21 A8
22 Wond L2y NS dd
ey 8MS
>
py—
NICRICIELALS
p ] A= b}
AP ¢
T
[N
W12 135 i
4 05192
Lot 5 Lev [
M 2 —
- PSS s
. 81 2y, 6 HS
vey [T v -
6® - U
ae
0SI™
ooswL Kl s
MHS 5 ue [ kw6 hsaa 8™
E 6l 8 ol
U8l
a i1+ <y Ve M1 SIS 6 [4]
VY wm P :.wgv\lwnl 8
HS
i /I.m_ 4w
-} i
nt&(&* uw | OV 30 _T:K W I8 O
SNOISIASH —1 H-€d i
1 _ 2 |



I | 4

4 ¢ 1 9 _ :
A vA| ET
R L . SR
{3-vg 0%6) R s
056 /208 - Sl S
uoover @ -
v
%m_ -] -
S ang
MR avhey T av
(«?ﬁ Lav
YWAETAE 8 g i ay
9 Mw T bR
M1 A2 E2 € ay
2 J|issw T Zav
W AAA me< Ll £ 2.8v
"ué [ ey k2 vav g
s & A_
b
z )
NS+ o fi«:.,
U8s
P Lo NV9 enin NPYZBEW NP 28w NY9ZEEN N V92 8aw ND9288W Lan
Uy 6N 81Y LY E aly 7y m CEM Si 8
2 3 S aNd
gl AMA ISR Vi av
290 g o
g 5 5q va € 2a 8 be 2 a2 €8y -
¢ 9 1a % ™ A SEfg Grav
NG+ 4 VER 28v
st 5 63V
T vt Tad
1SSV g r Tay
A A OV g
ﬁ PALIRE Y 2 sm(
cdy %q_ \
H>
e PEPRECHE 5
Sva UM
=, gvs~ AMS
ano 4804 grs
ny T2 1 av
o M_u ] orav
13 2 cav
93 9o eviey ooV
%q S0 LY Tav F—
boa 9 58V
B4 va o 2z
<4 5 M 1=
29 o0 Wi Tav
d o .m« z cav
£d 2612 9 Z8Y
v
2908 ul L Ay
3 4Aa® pav
8l Qo2
T onws
230 Woxd a
|
og.t:_H iiva + WO 530 f_\!w.ThL
SNOISIAIY 1
1 z _ 3 ) t 9 8



! | 4 | € v ! S | 9 | L | 8

A R )

(3sva 0%6) o 1
(S€ /z08-S1 . O _ 17
"LV pus} (7% e1ove 3] o’

P

§. -t e
T8 11 45H H waslasion ssaemio ses 194 Yy
Br Ed 13,3
o < % HS
€1°01° BHS PETET L3535 082
..—,:o_ =
S " N340 r
Wy o 0O
I [ i v g
eyl o
99 EII NQN L é“?? S Nig 22759
sJ L € 71
A v 10
gH" ¥d .., i i
X3 L 5 Ev2fer 22
N 2 ~Q_-O-
23 3l ¥ 4
A2 V2 St
1a €] estne LT A G o
v
@a I B AUARAAGA I
Y6 > > LS dgid
WN 1484 ¢ S 33 LIS
AGH H M
S
s+ Do L3IN S3Y ALY
= gH.
e ¢t
uP-ed =
2% &g Ts
2 s 0k gozog 1
2 Ed — 24 v 1] €
2 €4 ————— R85 O ac
&2y 3 20 2q ;
OcE LIS \ gHs
1€ td 256 o7 wm(ow
N QN
EHS SavNa 77w QRE o S 19
Al ozy o o_
v ¢ 7 | Son 0 1|7 pa  /
L £ ~\
v 91 oJ:
12-¢d4 ———— 3 3
1 &4 ——- : ~ Tre Tev ~ nG+
NS+ - M
AS+
28w,
8
ang o
€ins 829D *Tey
37 20!
mw Mu FEEEXE mw <~.mnvv 0519, g8y
ol 2
e 22 s bl s
s = u_o_w €A BCISWL radl
6Hs =513 % &9 &y
O1HS 983 130 D 813 €8V
MS Qyo Gl [ zZ8vy J
AS+
Issﬂ.\* o ,*x T A .TMT&L
SNOISIA3Y 1

1 z _ 3 v t s 9 L 8



@ ||

-

o~
”m
-
le—
w
U <]

100- 610009a ET.4 L 8
X ¥ UV D VU B
mwm(ﬂ 0356) I T O T M .M > YO I VDD
056 /208- <1 : 32 AR ANd gwoean & s ERIER
LT H A ~ . b= R - )
U 0PI . ] m o wmomaimd 20 030 [ ooy F 2 P o [~ |m r T ,, v
- [ 100 s B el - 4| = "o
afusion o ms weirorises s 2 @ o M =G5l (5 B3 M_ w M m_ % v ool ﬁll\<<,\|~ IR
%) b z b3
LX-13 ¢ S L-vd
S b © Ny
088 ,
HETLLE e e
N ° » sl To Tg ©Qwdm o T ory T s vy
NN 5o L € axy .
= § & 85 nd 9d¢c €22 S
m Y m . no AT AP A2 A SREAR oo = S Yo
= €2 e l
o [ 4o - X
o5 | oss ® - Sive saisL SIS <
tonmw F O T Froks < = arg— Add = _slofije]ifz ===
<24 ta] 82 @2 7 m N % 1 Msv v v oa 0:G-98 Vv
$-7d Oxw LM = i of » @ 1 Ogu n_er._ LR [ s (Eﬁ 2i He
@76 bt T[S 3 v v IR = whol sdoled: s 255192 IhauNs 177
024 oo SEM ars 2 n214 258 8 v v oYl Ase
LI ok ¢ soist 29GP W) T (2 i w0y T I
T fom® & a2 & Sy M et AGH —PNo a1 ane _mOa_uo~ _IA*‘
T b ANAF— - M s 8
Hlm.-.. 88iSL A ] 0" ‘mmw_m ma v mo | > ang
v vl W T o] < J5dn ) & a  ind
3 Sv 1298y AP As t | b
A2 Gyl A st AS* o
| ™A svvemc s v AS+ K] €IS g
L] A v
e

1
’ ?O’O&uule a0 M
osM 2 1 n
&
N — V\ bOSTIL J . ST A
- _ . o b
S,
! AT A
r, any AS®
[ -
$i1-8d . SR le 4 N O——————————————  § h§
1-8dé— .lﬂl. a2 NN 62 isi [21 61 e @ e2forfeddie (14 s s ed w EM 4% 3w anve
% wodld 3§ 3

91 1t 2
O| » A FS) [=] — T :
oéw.,_ 5 _ o 1_ w_ x 7 m_ H_ ° 23 9 & ?q
Bd 335 s 3 91% 8 gl Hvoug ) S 48448
) W > 2/ois vogz P 3> >
8-94 2/ors w082 YO F o o2y
-84 o L =Y ol M Q, a R E oalwg % C
6-9d 2 " k B
w.sﬂ . Lysesesecllsizegsazzy 17 e q332232222 Anga.35a5 0 f |
\ - & b s D
LISARICA NS '_ﬂﬂaﬂnﬁvﬁmm 2| ASe SThilov] 1]ek] 2|od] &lis| v) 2] was|cfo]vi]sslse] Lua) L2 ASH+
GRS €— NS+
BHS €= . -
Ao 1015 o qu
e - p o3t 1015 6%
284 S5 o3I 515 OHs
267 119y AW mxw,
¥ ILNEd Ly QOvg 6HS

ERNA SIHS
01-8d ¢— ww _M_M E1HS
mw_THw ITER

8 HS

- pay
- N S5 a6 eMS
2a¢ m S B
‘- 18 HY0
1-2d — e 8Hs

553 M

= _ 13-
L-24 MM
ms,.ﬂ - ©3d gHq
=¥d €Q

20
03AOudeY “ uw * wz”a.ﬂhxﬁs “-: “ tnﬁg_ ‘w“
! ~ 2 € v f g | 9 _ L 8




| v
-«
9
2x g
o~ 3
E yolg
" B ST AN
ah '8;—
- . Pl
w5
. 5 "’8 te
= ——
5 28 18
= S R
: B o
‘ - £ Eo Fo
i Zs o T2 = - 7
e 3 Ft ¥s
§= g g2 pe -
&3 = B8 o
= & %2 §j
o oL < - = '
o SES . o= &
J cox z E8 i
FER S-re 2 Sow i
MM Se® X 0 o f - )
S&E-z 5 o«
T s [N ) g A < =
|l 2258 2§ 2 5s
o~ Y SEEs 22 = a3
EaoZ & =2 _ ab
NP R
«| S ez & o = oz
; 2= & Ly 7 &3
2
L eI Fx o2 ova
EwER 87 57 d« . =
;,. ~ - 5w c !
— s —
. :
i
1
- ™
—d -
«t , h
1
u !
Jasgasie ) sasesess apssess |
it o SO, - huris
—» al
!
I
“w v
Psvene o perrees
ttte. e
g dresens
Tessivs wvrees
S
o adNaTIT Y
© =
~ o =
B o
¢ 2
P ['4
~
— -
© o




B900017-u01

PART NUMBER DESCRIPTION/TITLE LOCATIONS
REV A
C700100-001 CAP., 22uf 15V c2,3
C900100-002 CAP., .0luf 50V 10% UNMARKED
C600100-004 CApP., 100pf 50V 5% Cé6,8
C700100-u05 CAP., 3.3uf 50V 10% C5
C900100~v08 CAP., 0.1uf 50V 10% C4,9
C900100-v04 CAP., 330pf 100V 20% C7,10
C700100-002 CAP., .68 uf 50V 10% Cl
I740010-009 IC, 74LS32 All,i5,18
1740010-068 IC, 74LS273 A4
1740010-075 IC, 7416 A5,10
1740010-061 IC, 74LS245 A3,7
1740010-079 IC, FD1793-02 A2
1740010-u04 IC, 74LS04 A8
1740010-057 IC, 7414 A9
I740010-095 IC, 74LS123 Alé
I740010-078 IC, wDlé691 Al
1740010-013 IC, 74LS74 Al7
I740010-006 IC, 74LS08 Al9
1740010-086 IC, 74LS241 Al2
1740010-081 IC, 74LS138 A6
1740010-073 IC, 745124 Al3
1740010-u77 IC, WD2143 Al4

PARTS L1ST FOR DAUGHTER BD, FLOPPY/HARD DISK

page




B900017-001

PART NUMBER DrSCRIPTION/TITLE LOCATIONS
REV A
M200301-003 SOCKET, 40 PIN A2
M200301-008 SOCKET, 20 PIN Al
M200301-001 SOCKET, 18 PIN Al4
M200209-007  CUNN., HEADER 3 PIN W1/ W3
M200209-005 CuUNN., HEADER 34 PIN P2
M200209-004 CUNN., HEADER 40 PIN P1,3
R514000-041 RES. 2K 5% 1/4W R10
R514000-027 RES. 10K 5% 1l/4wW R3,4,12
R514000-031 RES. 100K 5% 1/4W R5
R514000-025 RES. 47K 5% 1/4W R2,6
R514000-001 RES. 68ohm 5% 1/4W Rl
R514000~048 RES. 2.7K 5% 1/4W R9
R514000-029 RES. 33ohm 5% 1/4W R16
R514000-006 RES. 1K 5% 174w R12,13,15
R514000-011 RES. 4.7K 5% 1/4W R14,17
R514000-112 RES. PACK 4.7K 8 PIN RP1
R514000-111 RES. PACK 1K 8 PIN RP3
R514000-110 RES. PACK 150 ohm 8 PIN Rr2
R514000-100 RES. PACK 1K 10 PIN RP4
R514001-001 TRIM POT, 50K R8
Mot: MNov - FoCA216  versing f%f; ot Fheni,

g

7%5(13 aud fch};f‘ ariﬁffffiyb

PARTS LIST FOR DAUGHTER BD, FLOPPY/HARD DISK
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VIDEO BOARD TROUBLESHOOTING GUIDE

I. VISUAL INSPECTION

A. With video moduleinstalled, turn off power to terminal and
check for the following:

1. Connectors

Loose connectors

Bad crimps

Broken clips on pins at connector
Dirty contacts

a0 op

2. Broken wires

3. Loose or frayed ground connector (912/920)
4. Overheated, burned or leaking components
Correct and recheck before continuing.

B. Remove video module from terminal and give a detailed visual
inspection. ‘

1. Removal instructions:

a. Turn unit off
b. On the video module, disconnect
(1) J10 (signal input)
(2) J11 (DC power)
(3) J12 (yoke)
c. On CRT (tube), disconnect
(1) CRT socket (small pcb at rear or tube)
(2) Anode lead (on underside of tube)

CAUTION
Discharge tube before removing anode lead!

(3) Ground wire
d. On video module, remove the three securing screws.

TeleVideo



Video Board Trouhkleshooting Guide

Page Two

d. On video module, remove the three securing screws.
NOTE: When video module is reinstalled, lock tight
the securing screws.

e. Carefully remove the video module.

Closely inspect the video module for

a. Overheated, burned, or leaking components
b. Missing or broken components

€. Cracked or broken traces

d. Cold solder joints

Correct and recheck before continuing

C. Reinstall video module and apply power.

WARNING!!!

High voltages are present on the video board. USE EXTREME
CARE when troubleshooting

NOTE: Adjustments are provided for

Brightness
Height
Linearity
Focus

NOTE: For voltage levels and waveforms, see Attachment 1.

IT. MALFUNCTIONS

A. No vertical deflection. Check:

1.

Q201 collector

If present, proceed to Step 2.

If not present, check Q201 base.

If present at base, isolate Q201 collector to see if
signal is being pulled down. If still no output at
Q201, suspect Q201.

If not present at Q201 base, troubleshoot between Q201
base and P10 pin 5 (vertical sync signal from logic board).

Q202 collector

a. If present, proceed to Step 3.

b. If not present, check Q202 base.

c If present at base, isolate Q202 collector to see if
signal is being pulled down. If still no output,
suspect Q202.

d. If not present at Q202 base, troubleshoot from Q202
base back.
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3. (€207 negative side

a. If present, the vertical drive section of the video
module has checked good. If a vertical problem
still exists, areas to check are: connections; the
CRT socket; and related components (small pcb at neck
of CRT).

b. If not present at C207, check Q203 emitter.

c. If not present at Q203 emitter, check Q203 base. If
present at base, suspect 0203,

d. If not present at Q203 base, troubleshoot back.

e. If Q203 emitter checks good, check Q204 emitter.

f. If not present at Q204 emitter, check A204 base. If

present at base, suspect A204.
g. If not present at base, troubleshoot back.

NOTE: If either Q203 or Q204 requires replacement, both
should be replaced.

B. No horizontal deflections, check:
1. Q301 collector

a. If present, proceed to Step 2.

b. If not present, check Q301 base.

c. If present at base, isolate Q301 collector to see if
signal is being pulled down. If still no output at
0301 collector, suspect Q301.

d. If not present at Q301 base, troubleshoot between Q301

base and P10 pin 1. (horizontal sync signal from logic
board).

2. Q302 collector

If present, proceed to Step 3.
If not present, check Q302 base.
c. If present at Q302 base base, isolate Q302 collector
to see if signal is being pulled down. If still no
output, suspect A302.
d. If not present at Q302 base, suspect T301 (drive trans-
former) or Q302.

(o

3. 1If proper signal is present at Q302 collector, suspect areas

a. C306
b. L201

C. No video. Suspect areas:

L302

Q302

Q301

T302 (FBT)

Cracked or broken trace
C305

. Q501

N Ot AN
e o & e s o
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D. Jittery screen. Suspect areas:
1. Dirty yoke connector J12
2. C504
3. Bad crimp
4, Cold solder joint
E. Poor linearity. Suspect areas:
1. Horizontal
a. L201
2. Vertical

a. SFT 2 needs adjustment
b. Q203 and Q204

F. Blows fuses/low voltage. Suspect areas:

1. C504
2. T302 (FBT)
3. Q302
4. T301

G. Arcing/crackling. Suspect areas:

1. T302 (FBT)
2. Cracked or broken traces
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POWER SUPPLY TROUBLESHOOTING GUIDE

I. VISUAL INSPECTION

A.

W1th the power supply module 1nsta11ed disconnect power
from the terminal and check for:

1. Connectors

Loose connectors

Bad crimps

Dirty contacts

Depressed pins in connector

a0 o

2. Broken wires
3. Overheated, burned, or leaking components
4. Bad fuse
NOTE: Use ohm meter. Do not rely on visual check.
5. Loose fuse holder.
NOTE: Correct and recheck before continuing.

Remove the power supply module from the terminal and give
a detailed visual inspection.

1. Removal instructions:

Turn unit off and disconnect power cord
On power supply, disconnect K1 (AC input)
On video module, disconnect J11.

On logic board, disconnect J5.

On power supply module, remove the securing screws.

o 0o

NOTE: Lock tlght securing screws when the power
supply module is reinstalled.

f. Carefully remove the power supply module,

TeleVideo
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2. Closely inspect the power supply module for:

Bad connectors/connections

Bad crimps

Overheated, burned, or leaking components
Disassemble the power supply module and inspect for:

RO OP

(1) Cold solder joints
(2) Broken or cracked traces

3. To disassemble the power supply module:
a. Remove four securing screws and spacers holding small
board on heat sink. A
b. Discharge the capacitors on the pcb.

NOTE: For voltage levels and waveforms, see Attachment 1.

II. VOLTAGE MANFUNCTIONS
A. No +5V DC
a. Remove F103 and check for +12V on one side of the fuseholder.
a. If not present, suspect areas:
(1) C105 through:C108
(2) D105 through D108
(3) Crimps and connections
b. If present, suspect areas:
(1) Fuse (F103)
(2) LAS1605
(3) Crimps and connections
(4) C114
(5) C113
B. +5V DC is low
1. Suspect areas:

a. LAS1605
b. Crimp and connections

C. No +12vV DC or 13.8V
1. Remove F102 and check for +24V on one side of the fuseholder.
a. If not present, suspect areas:

1. C101 through C104
2. D101 through D104
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b. If present, suspect areas:

(1) LAS15CB

(2) cC115

(3) C113

(4) Crimps and Connections
(5) F102 (Fuse)

D. +12V DC or +13.8V DC is low. Suspect areas:
1. LAS15CB
2. Cl113
3. Crimp and connections

E. No -12V DC. Suspect areas:

1. C101 and C102
2. D101 and D102
3, D112

4. Cl1e6
5.

Crimps and connections

F No +75V DC. Suspect areas:
1. C109 (Remove only; not required)
2. Q102
3. C119

G. +75V DC is 1low.

1. Adjust SFR3.
2. If +75V DC will not adjust, suspect areas:

a. Q103
b. C109
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WAVEFORM and VOLTAGE

Attachement 1

Transistor Base(In) Collector ( Qut Emitter(GND)
Locat | | * Funct Vtg Wave M) Wave Vig Wave
“ion | °7° -ion DVC eg.p Form DVC c;c).p Form DvC Cg-p Form
(ac 1 frasisiz [Re9Y9 F o o5 [N 12 ool —— oo loo | ——
-tion
(IC 2) |LAS1605 ‘, 1.6 | ~>~u| 5 0.0 —_— 00 (00 —_
(IC 3) |LAS1812 4 0. f\/\/J-ﬂ 00 _— 0.0 |00 EE—
(IC 4) |LASISCBl  ~ 16~~~y [138 IOO §\ 0.0 100 —_—
. . {
Q102 |25C509 | - 787100 , ——— |86L115 | /S~~~ [980]0.0 ——
i
Q103 |2sC983) . 12,0 { 0.0 — 757100 — |19 {00 —_—
Vert P T
Q201 |25AL95 || 2.0 | 3.0 0.6 |057 | /Mg, /gy [ 1.0 1.7 WL
Drive ! i l l
l ] _____4’,
Vert ! | oo '
Q202 {25C372 068105 . . 80 165 | 0.0 0.0
Drive | y ' | ‘
Vert ; L
Q 203 |25Cn73 93665 12 {00t ——— 87665
OUt _—< i N B i
Vert
Q 204 | 2SALT3 80 |6.5 00 (0.0 E— 86 |65
Out
Hort | ~ r~
0301 | 25c735| 0 |025 |o6L 12 | 20 00(00| —
Drive —_—
Horiz
Q302 | 25C2233 -0.08| 6 W 12.8 | 124 (\/\ 00 {00 —_—
Out ‘
Video T
0501 | 25c983 0L | 3 L’ 768 | 25 I H l 08| 2.8 H H
Amp
D302 |DS-113A | Damping12.8 | 132 4/\4-

DC Voltage reading taken with VTVM from point indicated to chassis ground .

AC Voltage reading taken with Oscilloscope from point indicated to chassis ground




MODEL 950/TS800 KEYCAPS

Part No. Size/Color Inscription Part No. Size/Color Inscription
K030305-001 1x1, Dark Grey blank K030305-055  1x1 Dark Grey X
1] _002 1t 11} 'I , ! 1] _056 1t " C
" -003 " " 2 , @ " -057 i " Vv
-004 " " 3 . # " -058 [ u B
-005 " " 4 . $ t -059 " i N
-006 " u 5 . % n -060 " " M
_007 " n 6 . /\ " _061 1 1] <’ ,
‘008 ! " 7 ’ & n _062 " 1} >’ .
-009 " " 8 s * u -063 " n ? ./
-010 " n 9 . ( " -064 [ " } ,{
-1 ! " 0,) " -066 " " LOC ESC
-012 " -5 - ESC
-013 " *+, = K030306-001  1x14 Dark Grey blank
-014 ! ~y " -002 " " Tine feed
=015 , " Ty N " -003 " " tab
-016 " back space K030307-001 1x1% Light Grey blank
-017 " " | "-002 " " shift -
-018 " 2 " .003 " " enter
-019 " " 3 K030308-001  1x1, Lt., Grey blank
-020 " " 4 " -00? n " F1
‘02] " " 5 n _003 " n FZ
-022 " " J " -004 " " F3
-023 " " 7 " _005 " " F4
-024 " " 8 " -006 " " F5
-025 " " 9 " 007 " " F6
-026 " " o " -008 " " F7
-027 " " - (minus) " -009 " " F8
-028 " " , " _010 " " F9
-029 " " . " 0N " " F10
-030 " " Q " .012 u " F11
-031 " " W " 013 “ " char. insert
-032 " " E " 014 o " char. delete
-033 " " R " 2015 " g line insert
-034 " " T " 016 " " line delete
-035 " " Y " 2017 " " line erase
-036 " " U " .018 " " page erase
-037 " " I " -021 " " control
-038 " " 0 " 022 " " break
-039 " " P " -023 " " delete
-040 " " L] " 024 L " send
-041 " " back tab " 026 " " set-up/no scrol]
-042 " " alpha lock 0 -0 " "
-043 " " A K030309-001  1X1, Lt."Grey L/P, blank
-044 " " S " 003 " u funct
-045 " " D " -004 X " home
-046 " 4] F " -005 " " —~ 1 |-
-047 " 0 G " -006 " u pY“l nt
-048 " u H K030310-002 "L" Lt. Grey return
-049 " " J "o.001 " " blank
-050 " " K K030311-001 1x14, Lt. Grey blank
-051 " " L "oo_002 ¢ " clear space
-052 " " Dy s K030312-001 1x8, Dark Grey space bar
—053 n " ) . 11
-054 " " z
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Timely Technical and Sales Information fromTeleVideo's Computer Systems Division

A LETTER FROM DAVID WINTERSTEIN

Dear Distributor:

As manager of the Customer Service and Technical Support
Department of TeleVideo Computer Systems Division, I would 1like
to take this opportunity to explain to you the organization and
functions of our department.

For smoother operation and efficiency, the department is divided
into three basic groups: hardwvare specialists and softwvare
specialists who work out of our home office in Sunnyvale, and
application engineers who work out of field offices, each of
which has a sales manager.

This division of services is designed to give you technical
support locally, as well as from our home office.

Y We are geared to solve technical problems and to answver any
complex technical questions regarding the operation or
application o. our systems. We also aim to insure your
satisfaction of our third party maintenance in the services they
perform for you.

The home office group handles return material authorization and
warranty administration while providing technical support.

Because of our specialized task and teamwork concept, you can
start solving a problem with one of our staff members, and if you
call us for further information, another individual is also
capable of assisting you. In this way, you need not wait for the
availability of a specific person to assist you. And we can aid
you in arriving at a solution quickly.

At our Sunnyvale headquarters, we are continually seeking new

wvays to better serve you -~ discussing problems, looking for
failure trends and exchanging ideas for better applications
solving. On a daily basis, we are in touch with each regional

application engineer, so that everyone remains current,
knowledgeable and informed on the status of our projects.

He have a unique team of intelligent, professional and customer-
oriented people -- dedicated to supporting you and your business.

Allow me to introduce our team members: Hardware specialists
Paul Horvath and Larry McDonald, Software Specialists Eric Carr
and John Clark, and Application Specialist Dave Thayer are all
based at our Sunnyvale home office.
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Our regional application specialists are Al Weaser, Los Angeles;
Jerry Eubanks, Dallas; Bob Wright, Norcross, Georgia; Ray
Inserra, Lombard, Illinois; and Dick Lam, Amsterdam, The

Net herlands, who covers Europe, Vacant positions soon to be
filled are located in the New York and Boston offices.

If you feel at any time that one of our group has not been
effective in helping you, or if you need higher level decision
making assistance, please feel free to phone me. I will see to
it that the necessary machinery is put into motion to come to a
proper and final solution to your specific problem.

Sincerely,

David A. Winterstein

ATTENTION is to mark items that are important and should be read.

FIELD BULLETIN

TS806 Reset at Power On ATTENTION

To consistently have the TS806 reset automatically at "power on",
change A2 to become a 741S03 rather than a 74LS00. This change
is being retrofitted into our present stock as of February 12.
Please phone us with the number of TS806s you have with this
problem and we will send you the appropriate number of
components. (This is not a mandatory change.)

Winchester Diask Controller ATTENTI ON

For a more stable BFO on the Winchester disk controller, replace
R23 with a 240 ohm resistor at S%. (This is not a mandatory
change. ) Phantom or intermittent hard disk errors, BDOS errors

may be corrected by this resistor change. (Also Random format or
fixdisk errors.)

LANGUAGES COMPATIBLE WITH MmmOST

TeleVideo's multiuser systems operating under MmmOST can use any
CP/M compatible programming language. New TeleVideo COBOL will
be available in April. Ot her CP/M languages require some
modifications, as described in the MmmOST Programmer's Manual.
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MmmOST Enhancements - Release 1.1 to 2.0

Shared Drive Usage
o Shared Files

0 May be extended dynamically (during use) when in N/L or F/L
modes. The new portion of a file will be accessible by all
other users immediately, and will also be under the control
of MmmOST's record and file locking capabilities, if enabled.
MmmOST no longer must be relcaded from disk subsequent to
extending a shared file. (3.3.3.3 and 3.3.4.1)

0 May be deleted, created and renamed, if no other user has
those files open. Again, MmmOST no longer is required to be
reloaded. (3.4.1)

o Commands interpretation of the MULTI.SYS file by MmmOST will
nov execute approximately 25 times faster. MULTI. SYS
commands may no longer have garbage characters, and at most
one embedded blank between items is permitted. The command
may be enclosed with guotes (' or "). (3.3.2.3)

o File and record locks will be removed when a program cold or
warm boots. The user may maintain locks by first running the
program: KEEPLOCK E. The default is restored by running:
KEEPLOCK D. Access modes will be maintained. (3.3.3.5)

o There is no limit, except for free memory space, to the
number of filenames in the shared file list.

0 New MULTI. SYS commands are:
‘d:filename. typ(rn,rs) = LCK' , and
‘d: filename. typ(rn, rs) = ULK' ‘
Where rn is the record number, and rs is the record size in
bytes. This will lock multiple records as necessary to
accomodate any sector sharing by multiple users; (3.3.2.6)

and:

'*x = DUNMP'
Where x is in the syntax of a file reference. Upon receiving
the command, MmmOST will place the system status in the file
DUMP. SYS on the spool drive. This includes space available
on the private directory drives and the status on all open or
shared files on shared file drives.

© The MULTI.SYS command '*.* = N/L' is no longer necessary or
allowed.

o Carriage Return and Line Feed are placed in position 127 of
record 0 of MULTI. SYS.
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o Unvwritten mailboxes are initialized with blanks.
0 Better error recovery to the user program.

0o Unshared Files )
0 May be placed in the shared file list by simply specifying an
access mode for the file when it is UNOPENED by any user.
Its order. for hierachical locks is the sequence of becoming
shared. The file will remain in the list until the service
processor is warm or cold booted. (3.2.3.2)

o May Dbe deleted; creafed, renamed and updated by several
users, on different files, simultaneously. (3.4.1)

0o Become exclusively owned by the first user who writes to it,
until warm or cold boot.

o Spobl files are placed on shared drives. (5.2.1)
Private Drive Usage

0 The actual disk space available may be obtained from the
MULTI. SYS command 'x = DUMP' mentioned above, or the transient
command DSTAT. COM.

0o Since spooling is now done on a shared drive, there is no
requirement that a private drive exist in the systemnm. However,
there will be a problem if multiple users attempt to use SUBMIT
if drive A is not a private drive.

Print Spooling (5.2.1)

o Named disk files are created by the spooler. This allows
considerable manipulation by the user of the file to be
printead. Spool file names are: SPLugnnc. PRt where:

u is the user's work station alphanumeric id
q is the queue name - defaults to 0-3 according to iobyte
nn is the print priority - low numbers first
¢ is the number of additional copies
t is the type: :

N normal

H print standard forms message and pause

P pause after 128 characters from the file

(PRNT M is filled with 128 nulls)

0 Binary characters in the print stream will no longer control
the spooler. This will be done by the met hod above.

o Top of Form is sent to printer before each print file
(default).
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o PRNT commands generally apply to the file spooling or the next
to spool. (5.3)

GENPARNMS

o A totally new, menu-driven program for generating the
DPCPARNMS. DAT file. (Chapter 6)

Work Station CP/M

© The number of USERCPM.DAT files is now eight (USERCPMn. DAT,
wvhere n may to 0 to 7.

o Some error messages may be suppressed with:
ERRMSG D
and restored with:
ERRMSG E. (7.3) -

0 Multiple user definable functions are nowv available. USRFNi
for i = 1 to 4 are accessible from mailstops 1 to 4.

o New CNFGUSER program allows a smaller CP/M, thereby increasing
the size of the user available memory (TPA) to about S4K.

o Sign-on message has nev version number and work station
identification. (3.5.2)

o Configuration changes that require rerunning CNFGUSER are
enforced by a 'generation revision' number.

TS801 Serial Port (RS422) Activation

To activate the RS422 port in order to use the TS801i as an
intealligent wvorkstation, perform the following cuts and jumps:

CUT W1, W2, WiO0, Wii, W12, W8, W9 (These are wires and just
require removal)

JUMP W3, W4, WS, W6, W7 (Located by A12 on board)

When these cuts and jumps are completed, the RS232 brintor port
will no longer be functional.
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Composite Video Modification

This is the instruction set for modifying the TS800A, TS802(H)
logic PCB for the use of composite video.

Ground
t
Composite
Video
BNC
pE connector
Keyboard Connector
o ‘ od Video module
— . - BoomDmo o] c}< brightness pot
@ = __ @on[lo ot o
l N = === r]
: \r

Cable to logic board

Instructions:

1. Cut trace at W1S.

2. 'Add jumper to Wleé.

3. Cut hole in connector SHROUD on left side as viewed from rear
of terminal. '

4. Install "BNC" connector (AMP P/N 227169-5) onto shroud
assembly.

5. Connect center lead of connector to P5-6 as shown above.

6. connect Gnd lead of connector to PS5-3 as shown.

7. Adjust brightness pot as needed.
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RMA PROCESS

When it is necessary to return a system to the factory for repair
you must have a "Return Material Authorization". This
authorization is given by the home office Customer Service

Depart ment. When calling for authorization please have the
following information ready for us:

1. Serial number/modem number '
2. Address to return system to upon completion of repair
3. Phone number and the name of the person to contact if we have

further questions regarding the system
4, Deﬁcription’ot the failure mode

When shipping the product to us please take care of shi pping
costs, C.O.D. shipments are refused at our receiving dock. The
RMA (return material authorization) number must also be on the
shi pping label. The system will be repaired and on its way back
to you within an average of five days. If more time is required,
we will notify you of the difficulty so you can be involved in
the decision making process,

After your system is repaired we will burn it in and run it
through our Quality Assurance testing for new systems. He will
then ship it back best way surface. When and if we received the
system within the last 24 hours, warranty repairs will be paid
for by TeleVideo. If you wish the system to be shipped to you
quicker than surface, you must let us know at the time you call
in. We will return the system C.0.D. to you in order to meet
your needs for delivery (i.e. overnight, three days).

When the system has been shipped and repairs performed, you will
be invoiced for our of wvarranty repair work based on the attached
repair price list. Repair charges are on a fixed rate basis.
This takes the guess work out of your repair bill. The exception
being systems obviously damaged by the customer. In this case
you will be notified of the estimated repair charge. (Do not
send a board in with all the pluggable parts bad.)

When the system is returned to you, you will also have a copy of
the work performed.

Here is a brief description on how we track a returned system:

1. When it is received the receiving clerk matches the paperwork
to the system and pulls a copy for our department.

2. When the system is shipped, our department gets the final
copy. This system allows us to tell you the following when
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you call and ask about your RMA number:

a. When and if we received the system within the last 24
hours.

b. When the system was shipped and repairs performed.

We can give you information regarding the preceding two items.
Any other information requires 24 hours. He keep a constant

vigil on returned systems and when we see one in the log book
that has been at the plant for five days, we check for causes.

WARRANTY ADMINISTRATION

Harranties are administered by our home office Customer Service
Department. Warranty repair is performed at the factory at no
charge (other than shipment to factory). We also send
replacements for faulty components and do not swap boards as this
is ultimately a disservice to the customer. By maintaining the

same system boards, the product will have a longer operation
time.

Replacement components are shipped within two days as follows:
All requests received by 2 PM will be shipped by 5 PM the
following day. This system allows for smoother two-day response
to components requests.

Ancther method of warranty repair is to pay the labor rate of our
third party maintenance; who gets the replacement component from
us at no charge.

The third and best way to insure continued operation of your
system is to put it under a service contract at the time of
purchase,

THIRD PARTY MAINTENANCE

Customer Service at headquarters insures the smoother operation
of our third party maintenance organization. Any time you have a
question on site locations or national service, feel free to call
us and we will connect you with the right people.

If you have a problem with the third party service, call us and
we will help to solve any discrepancies in bills or in lack of
response and professionalism.

We have a third party organization to give you a better sales
position. If that service does not perform as stated by
TeleVideo, then you must notify us. As a valued and respected

customer, your satisfaction is our responsbility and our '
pleasure,
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SOFTWARE DISTRIBUTION

As new releases of .the CP/M BIOS or of MmmOST occur we contact
the distributors by phone. When we reach the distributors, we
inform them of any charge associated with the new release and
request the name of an individual at the distributor office to
help coordinate the release. We also notify the distributor of
the type of softwvare changes or enhancements and provide a letter
for distribution to the customers. Within a week of a blanket
no-charge release, wve make copies of the new softwvare with the
serial numbers of the software sold to distributors up to that
time. We then send the distributor appropriate copies for
distribution to customers, The distributor retrieves the old
diskette and sends it back to TeleVideo so we know that all
systems have been updated. If the 0ld diskette is not received
wvithin 60 days we must charge the distributor for each unreturned

copy.
When the release is a chargeable release we send a copy to the
distributor for the appropriate serial number after we have

thecked on the registration of the software. For this reason it
is imperative that you complete the registration form.

REMINDER OF UPCOMING CLASSES

Software Classes - March 29, 30, and April 12, 13 - $200.00

Hardware Classes March 31, and April 1, 2, also on April 14-16 - $350.00
Software class is geared to give general understanding regarding
MmmOST and other TeleVideo supplied software packages. Hardware

class is geared to give module repair capability and
understanding of logic boards for systems.

SERVICE NOTE INDEX

FIELD

NOTE DESCRIPTION REVISION BULLETIN ISSUE
1 TS801 Serial Port (RS422) Activation 2 3

2 Reshi pping Systems ] 1

3 TS806 Different Baud Rates for RS232 Ports o 1

4 General Information (1 1

S Composite Video Modification 1 3

6 Area Code Listing 0 1

7 TS806 Logic Board Interrupt Capability 0 1

8 Cadles and CP/M Summary Guide 2 1
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The

Attached is a list of locations and phone numbers.

TRW contract has been signed.

June 1st will be when all 30
initial locations will be trained and ready for operation.

TRW will be

replacing GE ICES as TeleVideo's third party maintenance

organization for TeleVideo Systems.

SCHEDULE OF SERVICE LOCATIONS

Service Locations

San Francisco,
TRW Customer Service Division
3073 Teagarden Street

San Leandro, California 94577

California 1-410
Service Division
Boulevard

California 90026

Los Angeles,
TRW Customer
1720 Beverly
Los Angeles,

Phone: 213/483-4800
San Diego, California 1-210
TRW Customer Service Division

269 HW. Washington Street
P. 0. Box 3039 ’

San Diego, California 92103
Phone: 714/297-4015

Seattle, Washington 1-360

TRW Customer Service Division
13400 Northrup Way
Building B, Suite 32
Bellevue, Washington
Phone: 206/641-6660

98005

Phoenix, Arizona 1-311

TRW Customer Service Division
2622 South 24th Street

P. 0. Box 208927

Phoenix, Arizona 85036

Salt Lake City, Utah 1-267-C
TRW Customer Service Division
860 North 400 East

P.O. Box 213

North Salt Lake, Utah 840S4
Phone: 801/292-0408

Denver, Colorado 1-267
TRW Customer Service Division

California 1-326

10.

11.

12.

4855 East 41st Avenue

P. 0. Box 16083
Denver, Colorado 80216
Phone: 303/388-6307

Kansas City, Missouri 4-216
TRW Customer Service Division
3100 Terrace

Kansas City, Missouri 64111
Phone: 816/753-2578

Dallas, Texas 1-293

TRW Customer Service Division
1770 Viceroy Drive

P. O. Box 35787

Dallas, Texas 75235

Phone: 214/630-2640

Houston, Texas 3-306

TRW Customer Service Division
13240 Hampstead Highway,
Houston, Texas 77040
Phone: 713/462-7474

St. Louis, Missouri 3-370

TRW Customer Service Division
2212 Welsch Industrial Court
St. Louis, Missouri 63141
Phone: 314/872-9342

North Chicago 4-336
TRW Customer Service Division
1325 Wiley Road, Suite 140
Schaumberg, Illinois 60195
Phone: 312/884-0800

or
Chicago,
TRW Customer Service Division
100 Bliss Drive
Oak Brook, Illinois 60521
Phone: 312/986~-6430

Suite 21

Illinois (South) 4-255
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14,

15.

16.

17.

18.

19.

20.

21.
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Indianapolis, Indiana 4-372
TRW Customer Service Division
5603 West Raymond St., Suite L
Indianapolis, Indiana 46241
Phone: 317/247-9707

Atlanta, Georgia 3-320

TRW Customer Service Division
5924 Peachtree Corners East
P.O. Box 763

Norcross, Georgia 30091
Phone: 404/448-4906

Baltimore, Maryland 3-374
TRW Customer Service Division
1000 Cromwell Bridge Road

Towson, Maryland 21204
Phone: 301/828-0525
Cleveland, Ohio 4-396

TRW Customer Service Division
16528 Commerce Court
Cleveland, Ohio 44130

Phone: 216/243-4055

Columbus, Ohio 4-480

TRW Customer "Service Division
2208 Hamilton Road South
Columbus, Ohio 43227

Phone: 614/864-5583

Cincinnati, Ohio 4-317

TRW Customer Service Division
4511 Reading Road
Cincinnati, Ohio 45229

Phone: 513/242-6720

Detroit, Michigan 4-353

TRW Customer Service Division
16250 Northlan Drive, Suite 110
South Field, Michigan 48075
Phone: 313/569-6610

Minneapolis, Minnesota 4-287
TRW Customer Service Division
1157 Grey Fox Road

Arden Hills, Minnesota 55112
Phone: 612/484-8319

Boston, Massachusetts 2-222
TRW Customer Service Division

22.

23.

24.

25.

26.

27.

28.

29.

1605 Trapelo Road
Walt ham, Massachusestts 02154
Phone: 617/890-5600

New Jersey Northern 2-397

TRW Customer Service Division
90 Route 22 at Stern Avenue
Springfield, New Jersey 07081
Phone: 201/379-7300

Philadelphia Metro 2-218

TRW Customer Service Division
1819 Underwood Boulevard

Unit No. 7

Delran, New Jersey 0807S
Phone: 609/764~-9082

Pittsburg, Pennsylvania 2-398
TRW Customer Service Division
2212 Noblestown Road

Pittsburg, Pennslyvania 15205

Phone: 412/922-6134

New York City, New York 2-225
TRW Customer Service Division
144 East 44th Street

New York, New York 10017
Phone: 212/953-9500

Hart ford, Connecticut 2-399

TRW Customer Service Division
380 Market Street

Hartford, Connecticut 06120
Phone: 203/547-1410

Miami, Florida 3-323

TRW Customer Service Division
4824 Northwest 167th Street
Hialeah, Florida 33014

Phone: 305/624-0309

Raleigh, North Carolina 3-335S
TRW Customer Service Division
1200 Front Street, Suite 110

Raleigh, North Carolina 27609
Phone: 919/821-4655

Nashville, Tennessee 3-383

TRW Customer Service Division
4721 Trousdale, Tennassee 37220
Phone: 615/331-5501
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Syracuse, New York 2-377-B
TRW Customer Service Division
2000 Teall Avenue

Syracuse, New York 13206
Phone: 716/442-2965

TeleVideo Systems, Inc., 1170 Morse Avenue, Sunnyvale, California 940865
408/745-7760 800/538-8725 (tollfree outside CA) TWX 910 338-7633
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