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CONFIDENTIAL PROPRIETARY INFORMATION

This item 1is the ©property of Datapoint Corp., San
Antonio, Texas and contains confidential and trade secret
information. This item may not be transferred from the
custody or control of Datapoint except as authorized by
Datapoint and then only by way of loan for limited purposes.
It must not be reproduced in whole or in part and must be
returned to Datapoint upon request and in all events upon
completion of the purposes of the loan.

Neither this item nor the information it contains may be
used or disclosed to persons not having a need for such use
or disclosure consistent with the purpose of the 1loan,
without the prior written consent of Datapoint.
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SECTION I N

EQUIPMENT DESCRIPTION

1.1 GENERAL

The Datapoint 1800 System is a stand alone
processor/diskette system, The 1800 processor contains a
CRT, removable keyboard, 8 bit control processor, 64K of
memory (4K of ROM, 56K of user RAM, and 4K of system RAM);
SDLC, BISYNC, GENSYNC, and ASYNC communication ©ports.
Additional memory expansion modules of 32K may be added to a
maximum of 124K_of RAM_ memory. The 1800 keyboard 1is
removable and can be located up to one—meter from the
processor unit, The 1800 processor has a 6600 compatible-I/0
bus. This can be used with standard Datapoint 6600
peripheral egquipment that does not require power through the
I/0 bus, :

Tne Datapoint 1800 System also includes the 1842
Dual Diskette Drive, The 1800 processor controls the
diskette drive through a specialized bus called a "micro
bus-, The diskette drive can be operated (under program
control) in either single density or double density recording
mode, and can be used to make density conversions between the
two modes, Storage capacity for the diskette drive is either
0.5 megabyte or 1.0 megabyte depending on the recording
density. Up to four drives may be connected to the 1800
processor for a maximum on-line storage capacity of four
megabytes,

The standard nominal primary power is 115 VAC, 60
Hz. Power input circuits are field changeable for operation
with primary power of 88 to 264 VAC at frequencies of 50 or
60 Hz.
NOTE

This manual covers only the 1800
processor, For information on the 1842
Dual Diskette Drive, refer to First Level
Maintenance Manual No, 75218.

1.2 EQUIPMENT SUPPLIED

The Datapoint 1800 Processor 1is éhipped with the
1800 System with one each of the following equipment:

a. 1800 Processor.

b. 1842 Dual Diskette Drive.
C. Micro Bus I/O Cable,

d. Micro Bus Terminator,

1-1
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Table 1-1 shows the equipment supplied by model and
part number. Table 1-1 is for general information only. -~
Current shipping lists take precedence 1in specifying the
equipment supplied. . : ‘

TABLE 1-1 .
EQUIPMENT SUPPLIED

MODEL ; PART
NUMBER DESCRIPTION , NUMBER ’
1800 Processor with Keyboard 11-0522-001
1821 Processor, 32K Memory 10-1402-001
1822 Processor, 64K Memory -003
1823 Processor, 96K Memory : -004
1824 Processor, 124K Memory - -005
1842 Dual Diskette Drive 11-0525-001

Micro bus I/0O Cable 10-1147-XXX

Cable, 7 in., (used with extension drive) -001

Cable, 36 in, -002

Micro bus Terminator ‘ 10-1145-001 | .

1.3 PHYSICAL DESCRIPTION

.

-—

The 1800 Processor (Figures 1l-1 and 1-2) consists
of two major assemblies: the processor itself and the
keyboard. The keyboard can be attached to the processor or
located up to one meter away from the processor. The
processor and keyboard are modular in design and are each
enclosed in a molded, top removable housing. Electronic
components and circuitry are on printed wiring boards.
Equipment specifications for  the 1800 processor is given in
Table 1-2. : :
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Figure 1-1.

Figure 1-2.

1800 Processor - Keyboard Attached
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1800 Processor - Kevboard Detached
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TABLE 1-2

EQUIPMENT SPECIFICATIONS FOR B
1800 PROCESSOR ‘
DIMENSIONS
Width 52,0 cm 20.0 in.
Height 31.5 cm 12.4 in. *
Depth 58.0 cm 22.7 in.
Weight 24.5 kg 54,0 1lbs.
POWER ’
Input (nominal) 115/230 VAC, 50/60 +1 Hz
Optional Input (jumper »
selected) 88 thru 132 VAC
174 thru 264 VAC
Consumption 150 watts
ENVIRONMENT )
Temperature 10 to 38 degrees C
50 to 100 degrees F
Humidity 20 to 90 percent non-coqdensing
CHARACTERISTICS
Display Size 5.5 X 8.4 inches
Active Display Size 5 X 7.9 inches
Characters per line ‘ 80
Number of Lines 24
Characters Displayable 1920 _ .
Intensity Adjustable N
Brightness 35 ft. lamberts
Contrast Ratio 12:1
CRT Phosphor P31
Character Size 0.071 X 0.146 inches
Deflection Type , Magnetic
Deflection Method Raster Scan
Character Code ASCII
Type of Memories MOS RAM and ROM
Memory Size (ROM) 8192 words
Memory Size (user, RAM) Up to 124K words in -
four 32K word steps .
Display Refresh Rate 60/50 frames/sec (power line
frequency) .
1-4
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TABLE 1-2 (Cont)

Character Set 128 characters (Loadable)
Character Format 5 X 7 dot matrix
Cursor Non-Destructive Blinking
Spot Diameter 0.01 inch
Repeatability 0.01 inch
Screen Refresh Memory Processor RAM memory

thru DMA
Video Capability Normal, Inverse, Blinking
Word/Byte Length 8 bits

SERIAL COMM MODULE

Modes SDLC, BISYNC, GENSYNC, ASYNC
Data Clock Internal or External
Data Rates (internal clock) 300, 600, 1200, 2400,

4800, 9600 Baud

Data Rates (external clock) Up to 9600 Baud

Word Length 8 bits

Order of Bit Transmission First: AQ, LAST: A7

Error Detection Automatic CRC generation and
checking

CRC Polynominal X*216 + X*<12 + X~=5 + 1

Frame Character 01111110 (Octal 176)

NRZ/NRZI Jumper Selected

1.4 FUNCTIONAL DESCRIPTION

1.4.1 FUNCTIONAL COMPONENTS

Functional items or circuits of major importance in
the processor are as follows:

a. Keyboard, keyboard PWA, and direct buffer PWA.

b. Display assembly including CRT, deflection
raster scan PWA, and flyback transformer.

¢. Logic circuits on Processor-Emulation and
Display-I/O PWA's including the 1800 control
processor, emulation logic (to build 6600
instructions for 6600 I/0 , display logic, 6600
I/0 logic, 1800 micro bus logic, and serial
communications loglc.
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d. Main memory including up to four 32K RAM PWA's
and one 8K ROM PWA.

. e. Power Supply.
l1.4.1.1 CONTROLS AND INDICATORS

The only operator control, other than the keyboard,
is the power ON-OFF switch located on the right side of the
base plate.

There are two indicators on the 1800 processor.
The first, an indicator on the RH end of the keyboard, is
powered by +5VDC from the power supply and if 1lit, indicates
that the power supply is on. The second indicator is a LED
and is 1located at the right end of connector J7 on the
display-I1/0 board. It indicates that fuse Fl is blown. Fuse
Fl is a two ampere fuse in the +5 volt power line of the 6600
I/0 bus. For the LED to light, the fuse must be blown. Fuse
Fl1 is located at the rear of connector J5 on the display-I/0
board.

There are four LED indicators on the Power Supply
Control Board. They are termed LV, OV, IL, and CB for Low
Voltage, Overvoltage, Current Limit, and Crowbar. The LV LED
indicates that the power supply was shut off because the AC
line voltage fell below either 90VAC RMS or 180VAC RMS. The
OV LED indicates that the power supply was shut off because
the AC line voltage rose above either 140VAC RMS or 280VAC
RMS. The IL LED indicates that the power supply was shut off
because of a continuous overload or short circuit condition
on any output. The CB LED indicates that the power supply
was shut off because the +5VDC output voltage exceeded the
safe voltage limit for the logic circuits. (+7 VDC maximum) .

1.4.2 PROCESSOR FUNCTION

The control processor forms the central hub of the
1800 wunit with all data transfers occurring through the
control processor. The control processor communicates to the
other modules that comprise an 1800 unit through high speed
input and output ports. In addition to its task of
supporting the keyboard, display, serial communications and
6600 I/O modules, the control processor also emulates the
6600 USER MODE instructions.

The memory module contains random access memory
(RAM) for program and data storage and read only memory (ROM)
for system functions such as initialization, keyboard,
display, and communications subroutines.
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The keyboard module provides one of the two
operator interfaces of an 1800 unit. The control processor
performs key scanning anéd code conversion. The keyboard only
provides data to the control processor and all keyboard
transfers must pass through the control processor. The
control processor then provides the interface:.to the user
level program in the form of status and keyboard data bytes
in memory. The keyboard has ten function keys available for
program use. The keyboard is detachable and can be located
up to one meter from the processor.

The display module is the other operator interface
in an 1800 unit. The display is controlled by the control
processor and 1is refreshed from the processor memory. The
display module has a loadable character set and provides for
inverted video on a character by character basis under
processor control. The control processor provides “pointers”
to the beginning of each line as the display requires them
and a DMA channel transfers the information from the
processor memory to a line buffer. This transfer operation
also performs memory refresh for dynamic memories.

The serial communications module provides the
serial communications channel of an 1800 using the SDLC,
BISYNC, GENSYNC, or ASYNC disciplines. The module contains a
minimum of components due to the control processor performing
all data operations down to the bit level. The maximum rate
of the communications module is 9600 baud and is selected by
jumpers. The communications module is not restricted to the
modes provided but can be reprogrammed with new firmware to
allow any discipline.

To allow the 1800 unit to interface with other
Datapoint peripherals, a 6600 type parallel I/0 interface
module is provided. This module is controlled by the control
processor and allows the 1800 unit to interface with standard
Datapoint peripherals (printers, etc.). The 6600 interface
module provides the normal “A bus® functions and generates
the external - commands used in the standard Datapoint
Processor line. The 6600 I/O bus does not provide operating

power for peripherals. Standard 6600 I/0 parity checking is
used.

The address register is used to assign a unigque
address to each 1800 unit in a system for identification
purposes. This address is determined by a set of eight DIP
switches located inside the 1800 unit. The address set by
the switches is then read in by the control processor through
an input port and made available to the system program.
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1.4.2.1 KEYBOARD

The detachable keyboard has 76 key positions

including a basic 55 key alphanumeric group, an eleven key ‘
numeric group, and a ten key system control group (functional
keys). The keyboard uses a capacitively coupled key closure
to initiate the generation of character codes. Character
generation occurs only with the downward movement of the key.
The multi-key rollover ensures that a character is encoded .
only once and does not prevent other keys from being encoded.
Transfer of characters from the keyboard is under processor
control. Characters are generated in ASCII code. The
character code resides in the ROM memory which allows for
special code sets. The ten function keys are on the right
side of the keyboard. Five of the function keys are reserved
for the functions INTERRUPT, RESTART, ATTENTION, KEYBOARD,
and DISPLAY. To protect against accidental restarts it 1is
necessary to depress both the RESTART and INTERRUPT keys to
cause a restart. The order of depression is not significant
as the restart occurs when either key is released.

1.4.2.1.1 KREYBOARD CONTROL PROCESSOR INTERFACE
The control processor communicates to the keyboard

module through several control/status bytes in system RAM.
The control/status bytes are: .

Location Description

0167550 _ KBS2 )
0167551 KBS1 .
0167552 RKeyboard data

0167553 Frame Counter

a. KBS1 - KBSl is one of the keyboard status

bytes. This byte contains status information
about the function switches on the keyboard.
When a Kkey 1is depressed the corresponding
status bit is a one. The function keys will
also provide a read ready and a key code to
allow them to be used as coded control keys.

Bit Definitions:

- Display key .
- Keyboard key

- Keyboard Char ready

Reserved (0)

- Reserved (0) *
- Reser ed (0)

- Reserved (0)

- Reserved (0)

NoOunkwhh O
!
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b. KBS2 - The second keyboard status byte
indicates the condition of keyboard switches F1
through FS. The corresponding status bit will
be a one when the switch is depressed and will
remain a one until the switch is released.

Bit Definitions:

0 - FS

1l - F4

2 - F3

3 - F2

4 - F1

5 - Restart key

6 - Attention key
7 - Interrupt key

C. Keyboard Data - This byte carries the keyboard
data from the keyboard to the control
processor.

d. Frame Counter - The frame counter is
incremented once at the end of each frame (50
or 60 Hz) and is used for timing the cursor
blink rate.

1.4.2.1.2 KEYBOARD CONTROL PROCESSOR INTERFACE OPERATION

The keyboard KEYSTROBE signal 1is sent to the
control processor input port. This allows the control
processor to determine how long a key is held down. This is
necessary to emulate the function of the“Keyboard and display
keys. The control processor provides the scanning signals by
loading an output port (Figure 1-3) and observes the
condition of KEY STROBE and STROBE. When the control
processor detects a STROBE it indicates that a new Kkey
closure has been detected and the control processor will read
in the key code on the keyboard input port. For function
keys the control processor will detect the KEY STROBE signal
and by knowing the scan code that was loaded it can determine
which key is depressed. The control processor will then load
the appropriate bit in the keyboard status byte.

The keyboard is interfaced to the control processor

through logic that generates the necessary timing signals to
allow the keyboard to function.

1-9
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//'”“‘ ' l - 4 - 2 - 2 DISPLAY
. The 1800 display is a magnetically deflected raster
-scan CRT display. It provides for the display of 1920

characters .organized in 24 lines of 80 characters each. The
display is refreshed (at 60/50 frames per second, power. line
synchronized) from the processor memory through a DMA channel

* under control processor control. The display character
generator 1is loadable allowing any character set desired to
be displayed without special ROM tooling. The display also

. incorporates an inverse video feature that allows characters
to be displayed as dark dots on a 1light background on a
character by character basis (Figure 1-4). This function is
under program control.

1.4.2.2.1 DISPLAY CONTROL PROCESSOR INTERFACE

The control processor communicates to the display
by providing a list of pointers to the data it desires to
display on the screen. The list of screen pointers is stored
in memory in 1locations 0167554 through 0167637 and are
defined as follows:

Location Definition
0167554,55 Top Null Line
0167556,57 Display Line 0
0167560,61 Display Line 1
. 0167562-633 Display Lines 2-22
0167634,35 Display Line 23
0167636,37 Bottom Null Line

These locations all contain two byte pointers to
the first character in memory to be displayed in the first
position of the respective 1line. The contents of the
following 79 1locations in memory will be displayed as the
rest of each 1line. The pointers must specify memory

. locations that have existing physical memory (the display
pointers are sectored and based) and the display pointer
should not cause the display DMA to cross a sector boundary.

- The character set is loaded by the LDCF (LOAD

. CHARACTER FONT) instruction that is new for the 1800
processor. This instruction allows the character font for
each ASCII code to be loaded from memory.
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| (a) Normal
. Figure 1-4. 1800 Processor Inverse Video Presentation
' 1-12 . .
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The inverse video feature is controlled by the MSB
of each character to be displayed. If the MSB of the’
character as read. out of memory by the DMA is a 2zero, the
character is displayed normally. If the MSB 1is a one the
character is displayed as dark dots against a 1light
background. ’

. The blinking cursor is implemented by using an
unused character code to form a solid character, then
blinking the solid character at the cursor position at the
cursor blink rate.

1.4.2.2.2 DISPLAY CONTROL PROCESSOR INTERFACE OPERATION

The interface to the deflection system is through
the standard Molex connectors for both signals and power.

The 1800 unit obtains it's display data from the
processor memory through a DMA channel. Each time a new line
is required for the display (every 10 scans) a new line flag
is sent to the control processor. When the control processor
recognizes this flag it 1loads the display 1line starting
address latch with the address of the data in the processor
main memory it wishes to display on the next 1line. This
address 1s routed through the sector table and then loaded
into the DMA counter. The DMA logic then cycle steals memory
during the retrace intervals (approximately 1l microseconds)
and loads up the next line of data into half of the 1line
buffer until 128 (only 80 are used) characters have been
loaded (128 reads are performed to allow for refreshing 32K
RAMS) . The line buffer is organized as two buffers of 80
characters each, one for the line currently being displayed
and one for the next line being loaded. -At the completion of
each frame the display logic sets a bottom line flag to the
processor to indicate the next line loaded will be the bottom
line (scanning is left to right, bottom to top). This 1is
required to allow the control processor to maintain frame
sync.

The inverse video function is obtained by
selectively complementing the video information to the wvideo
amplifier. The most significant bit of each character is
used to indicate the video polarity, a zero for normal and a
one for inverted video.

When the character set is loaded, the display is
stopped during the loading of the character font RAM. This
allows «circuitry that 1is used for the display to serve
“double duty* and perform some of the 1loading functions.
Simplified and detailed block diagrams of the display logic
on the display-I/0 board are shown in Figures 1-5 and 1-6.
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1.4.2.2.3 DEFLECTION RASTER SCAN

The deflection raster scan board contains the
circuits necessary to process all signals required by the
CRT. The horizontal circuit in conjunction with the flyback
transformer, generates horizontal scan for the CRT raster,
and produces 12,000 volts for the CRT anode. The horizontal
circuit also provides adjustments for horizontal 1linearity
and width of the CRT raster, and adjustments for focus and
brightness of the CRT itself. The vertical circuit generates
and provides for size adjustment of the vertical scan for the
CRT raster. The deflection raster scan board contains an
amplifier to process the video signal to the CRT, and a
feed-through for filament voltage to the CRT. The horizontal
drive, vertical reset, and video signals all come from the
display 1/0 board. Figure 1l-7 shows a block diagram of the
deflection raster scan board. The flyback transformer shown
in the figure is not mounted on the board.

1.4.2.3 SERIAL COMMUNICATIONS MODULE

The serial communications module is self contained
within the 1800 processor and allows for communication under
SDLC, BISYNC, GENSYNC, and ASYNC disciplines. The module is
fully buffered with a 128 character buffer on transmit and
receive and can operate full duplex with internal or external
clock up to 9600 baud. The module provides for automatic
testing of clear to send. The error checking division 1is
provided on both transmit and receive when needed and on
transmit the bytes are automatically inserted in the data
block. The communications module performs bit assembly on
the incoming serial data stream allowing it to operate with
any discipline by changing the microcode.

The module also provides for control of an ACU unit for
dialing. Serial interface bus pin assignments are given in
Table 1-3.

1.4.2.3.1 SERIAL COMMUNICATIONS MODULE CONTROL PROCESSOR

INTERFACE

The macro-progr am communicatqs to the
communications module through status and control bytes
located in system ram, and special communication

instructions. A complete description of the status and
control bytes and communications instructions are given in
the 1800 Processor Reference Manual.

1-16
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TABLE 1-3

SERIAL INTERFACE BUS PIN ASSIGNMENTS

EIA CKT DESCRIPTION SOFTWARE PIN
AA PROTECTIVE GROUND 1,37
AB SIGNAL GROUND 7,27,33,36
BA TRANSMITTED DATA 2
BB RECEIVED DATA 3
ca REQUEST TO SEND SIMODOUT BIT O 4
CB CLEAR TO SEND SIMODIN BIT 3 5
ccC DATA SET READY SIMODOUT BIT 4 6
CD DATA TERMINAL READY SIMODIN BIT 1 20
CE RING INDICATOR SIMODIN BIT 6 22
CF RECEIVED LINE SIGNAL DETECTOR SIMODIN BIT 5 8
CG =~ SIGNAL QUALITY DETECTOR SIACUIN BIT 3 21
CH/CI RATE SELECT/NEW SYNC SIMODOUT BIT 4 23
DA TRANSMIT CLOCK FROM DTE 24
DB TRANSMIT CLOCK FROM DCE 15
DD RECEIVE CLOCK TO DTE 17
CRO - CALL REQUEST SIACUOUT BIT 5 19
PWI ACU POWER INDICATION SIACUIN BIT 7 28
DLO DATA LINE OCCUPIED SIACUIN BIT 1 13
cos CALL ORIGINATION STATUS SIACUIN BIT 2 16
ACR = ABANDON CALL AND RETRY SIACUIN BIT 7 11
NB1 - DIGIT 1 SIACUOUT BIT O 29
NB2 = DIGIT 2 SIACUOUT BIT 1 30
NB4 « DIGIT 4 SIACUOUT BIT 2 31
NB8 = DIGIT 8 SIACUOQUT BIT 3 32
PND = PRESENT NEXT DIGIT SIACUIN BIT O 12
DPR = DIGIT PRESENT STIACUOUT BIT 4 14
SBA == SECONDARY TRANSMITTED DATA SIACUOQOUT BIT 4 14
SBB == SECONDARY RECEIVED DATA SIACUIN BIT 2 16
SCA ~= SECONDARY REQUEST TO SEND SIACUOUT BIT 5 19
SCB == SECONDARY CLEAR TO SEND SIACUIN BIT 1 13
SCF ~= SECONDARY RECEIVED LINE SIGNAL DETECTOR SIACUIN BIT 3 12

INTERNAL RECEIVE CLOCK GENERATOR 34

INTERNAL TRANSMIT CLOCK GENERATOR 35
~ KCU USAGE

<+ SUPPLEMENTARY MODEM USAGE
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[

1.4.2.3.2 SERIAL COMMUNICATIONS MODULE CONTROL PROCESSOR
. INTERFACE OPERATION,

The communications module takes full advantage of
the control capabilities of the control processor. The
module itself consists of the rate generator, data receivers
and drivers, modem control drivers and receivers, and the
interface to the control processor. The control processor
does the bit assembly, CRC generation and checking, parallel
to serial conversion, =zero deletion (SDLC) and insertion,
control character detection, and buffer control.

The receiver section contains a rate generator that
provides bit rate clocks for data sampling and also provides
bit resync. The data sampler sets a flag to the control
processor for each sample to indicate a bit is available.
The control processor then inputs the data bit through an
input port and operates on it and successive bits to
accumulate data bytes to load into the receive buffer.

The transmit section c¢ontains an identical rate
generator that sets a flag each bit time. When the control
processor recognizes this flag it loads a single data bit
into the output buffer. This bit then goes through a “clean
up” flip-flop to eliminate jitter. The control processor
repeats this eight times for each character and then reads
another byte from the transmit buffer if one is available and
the process repeats until the buffer is empty.

The modem control section consists of a four bit
latch that the control processor loads with the data word
that it reads from the MODCTL byte in memory. This latch
then connects to a group of drivers -that connect to the
external modem.

The control lines from the modem (clear to send
etc.) go through line receivers and theh appear at input
ports to the control processor. The control processor can

then read 1in the modem status on these lines under
macro-instruction control.

1.4.2.4 CONTROL PROCESSOR

The central part of the 1800 processor 1is the
control processor logic on the processor-emulation board.
All processor data transfers pass through the control
processor. The processor supports and communicates to the
other 1800 modules through high speed input and output ports.
In addition to supporting the keyboard, display, serial
communications module, and 1/0 bus, the processor emulates
the 6600 USER MODE instructions. It performs this emulation
by ~building” complex 6600 instructions from many simpler
control processor instructions.
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1.4.2.4.1 MACRO INSTRUCTION SET ’

The macro level processor executes all the USER
MODE instructions from the Datapoint 6600 plus the normal I/0
instructions (except to keyboard, CRT, and tape deck). The
instruction set for the 1800 processor is presented in the
1800 Reference Manual.

In the 1800 there is a significant increase in the
quantity of user information (registers, stack, etc.) that is
stored in system RAM. To make dealing with this information
in system RAM easier there have been several instructions
created that allow moving this data around or from registers
to memory and back. Some of these are simply modified 6600
instructions (such as Betal) and some are new (System Move).
The new instructions that have been implemented in the 1800
are presented in the 1800 Reference Manual.

1.4.2.4.2 MACRO LEVEL INTERRUPTS

Certain fault conditions in the hardware and other
software operations will cause interrupts to occur. These
interrupts cause calls to the interrupt vectors located 1in
system RAM. The interrupt vectors consist of jump pairs that
can be overstored by the user program to change the action
taken in response to the interrupt.

The interrupt vector locations are:

0167400 Memory Parity Fault

0167406 Input parity error

0167414 OQutput parity error

0167422 Write violation

0167430 Access violation

0167436 Instruction violatiofn~

0167444 One millisecond

0167452 System call

0167460 Break Point

0167466 Unimplemented instr.

0167474 Sector Table Parity
~=Special Vector Entries=*~

0167502 : Wait called by disk drivers

0167505 Wait called by display drivers

0167510 Beep Audio Channel Entry

0167516 Click Audio Channel Entry

0167524-36 Reserved
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There is also a fail-safe interrupt that causes the
equivalent of a power on reset to the processor if macro
: instruction execution is stopped for more than 30 ms. This
‘ is.to prevent the machine from ~“hanging~ if macro execution
stops because ‘of an external transient or temporary
malfunction. This fail-safe alsd sets a status bit to the
processor to differentiate it from a normal power on reset.

1.4.2.4.3 CONTROL PROCESSOR ORGANIZATION

The 1800 processor uses a fast control processor to
perform control of CRT, Keyboard, communications module, and
emulate the macro processor. Figure 1-8 shows a simplified
plock diagram of the control processor. Some of the
characteristics of this control processor are:

a. Hign speed - 100 nanosecond macro instruction
rates. '

b. Pipelined instruction execution.
C. 4K micro program addressing space.
d. 16 bit Micro Instruction word.

e. 8 bit data word.

£. 32 general purpose registers + temporary
. register.
g. 6 arithmetic/logical operations and increment
operations.

h. Conditional branching.
i. Subroutine capability.

The micro program is stored in the 4K 16 bit words
of ROM. This contains the emulation micro program and the
micro program necessary to perform the basic 1levels of
control for the screen, keyboard, SDLC and I/O modules. The
speed of this ROM determines the maximum speed of the control

. processor, therefore the ROM must have an access time of less
. than 80 nanoseconds. The individual ROM chips are 4K ROMS
organized 512 X 8. These ROMS have 1interchangeable PROM

equivalents. ' ’
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—In order to emulate the Datapoint 6600 USER MODE

instruction set at a reasonable speed, a number of data’

storage/operator units are provided for the control proceséor
as input and output ports (Figure 1-9). These emulation aids
serve to enhance the speed of emulation by performing special

functions or preventing the control processor from requiring
reads from slower RAM memory when frequently used information

is needed for a macro instruction.
The Emulation Support logic consists of:
a. 8 User Registers.
b. 8 System Registers.
C. 4 User Flags.
d. Memory Address Register.
e. Base Register and Adder.
f. Sector Table.
g. Implicit Register.
h. I Register.
i. 1I-Decode ROMS.

Detailed block diagrams of the processor-emulation
circuitry are shown in Figures 1-10 and 1-11.

1‘4.2.5 MEMORY o

The 1800 <can address up to 128K bytes of
addressable memory. This memory is organized in 9 bit words
(8 data + parity) and is composed of N channel MOS random
access memory and MOS ROM. Due to the dynamic nature of the
RAM used it is necessary to periodically “refresh” the data
in memory. This is performed automatically in the 1800 unit
during the DMA cycles. for the display. The display utilizes
approximately 15 percent of the available memory cycles for
the DMA operation required to refresh the screen. The parity
track allows for automatic detection of memory errors to
prevent inadvertant operation with faulty memory. The memory
parity is even to prevent reads from empty card positions
causing a parity fault.




75217-00

'ﬂ I Reg. .

=1D

g ddress

Control Control
Processor E C ML . o] Processor
Output Port ~ | Input Ports
U Reg. P
l e ——— |
B IMP s
P ——
C
z .
- S
lr P
rr ‘LI
b
60K RAM i
4K ROM 1)
: =
LI

Figure 1-9. Control Processor Emulation .Support

'—-I

=24




SZ-T1

STACK 2

w SRS g s
wa?uv%”mo UPRIGHT P INPUT
. BLOCK DIAGRAM NON (INVERTING U }
UPRIGHT SUFFER
SSE?E%E"woa © 7 INVERTING INPUT /STACK 2
CONTROL BUFFER
Mux
AV,
T REGISTER STACK 2
P A—s{INSTRUC ]2 WORD | .
_ jeounTER] 12 Tion |16 [INSTRuC-[‘16
PAGE TION
SSTER ROM LATCH
"s
POt
ALU
] Fom LOGIC
DECODER
s
JUNP A
CONDITIONS 3 | wrre | CARRY .
b | | e
JUMP Jump e
CONDITION |——s-] CONDITION
'0::" REGISTER s SELECT l
RESETY ~
v L d
I ‘ uﬂ’mcmm
(]
4 4. ] wo
OFF CcarD Vg " | DECODER . =" &P CLOCKS
Vo -
CLOCK ~ 1 o clOCKS OFF CARD

Figure 1-10.

A/70 OFF CARD

1800 Processor,-ProcessoS

¥
*

Y0 INTERRUPTS

BUFFER

PARITY
GEN.

Circuitry (Processor-Emulation Board)

BUFFERED
UPRIGHT
mP
OUTPUT
Bus

00-LTCSL




9Z-1

17 BIT BASED, SECTORED
MEMORY ADORESS
EMULATOR
BLOCK DIAGRAM

ADDRESS BUFPER

SECTOR TVABLE
PARITY CHECKER

00-LTZSL

Figure 1-11.

> L 4

1800 Processor,

Emul

n Circuitry (Processor

A

-Fmulation Board).

*

3 l__ﬁ
BUFFERED UPRIGHT ) SECTOR TABLE =] 1MPLICIT .
" : J wnon- |- REGISTER
s 3 INVERTING |- SECTOR TABLE*
%;m rK; BUFFER | |eRron gguagmm"'
| e ——— |
. ] rd
INVERTING
BUFFER BASE REGISTER [-{={8 ADCER
[ A
3 | B INSTRUCTION'
REGISTER
MODE .
WORD : ¥ .
REGISTER MsS8 LS8 N A
MEMORY AODRE
0RY ADDE SS MAR MSB/LSB Mux
MAR
| ENTRY POINT
ZER DECODER PROM
Ero USER . K l
DETECT
o] REGISTERL 1  user
% | SELECT REGISTERS USER REG,/MAR MU
Mux ._1 A3
1 :
" UPRIGHT
[ - ” b
vy STROBES 1t g-7
USER User |fri—s o [N
FLAG o] FLAG lf.""w ! A
FLAGS — > LATCH SELECT _
o romrs
. DECODING SUPPORT | <o sTROBES|
DECODING [ i4
CLOCK —= 4,3-7 2-13
" M3
T <+
‘100MS
Vb———- JINTERM
INPUT PORT PORT |
BUFFERED CONTROL WORD DECODING SUBPORT '7;"37“0.(’
-C7 ), 4-7 DECODING
”,0,3-7
T
TROBE



75217-00

The 1800 memory consists of up to 124K of RAM in
four cards (32K per card), and 8K of ROM in one card. The
1800 processor must have for proper operation, thé following
minimum number of cards installed.

MEMORY CARD LOCATION

ROM J7 (next to CRT) .
RAM J8

1.4.2.5.1 RAM MEMORY

The 1800 processor contains provisions for four RAM
memory boards in card slots J8 through Jl1l. Each board
contains 32K bytes of 9 bits each. The ninth bit is used for
parity checking. Each board is physically arranged in 2 rows
of 9 bits. Each row contains 16,384 bytes. See Figure 1-12
and 1-13. For processors with less than 124K of RAM memory,
the RAM boards are located as follows:

USER MEMORY SIZE MEMORY LOCATION
32K J8
6 4K J8, J9
96K Jg, J9, Jl1o
124K J8 thru J1l1

The system RAM is physically located on the RAM
card in J8 of the memory motherboard. System RAM is used to
store interrupt vectors, screen data, and macro-interface
bytes.

1.4.2.5.2 ROM MEMORY R

The ROM card provides up to 8K of mask ROM and/or
4K of PROM. This ROM 1is used for 1initialization, debug
program, keyboard and display handlers, and serial
communications programs. This card contains four 2K X 8 ROM
integrated <circuits that have access and cycle time
compatible with the RAM cards. There are also provisions for
up to 8, 4K PROMS for =“soft ROM" that can be strapped to
occupy the same address space as the ROMS would for testing.
The amount of ROM available to the system is determined by
straps on the ROM card and the ROM addressing space can
“overlap” some of the RAM space. The ROM is utilized in 4K
increments. The ROM card generates an artificial parity bit
to pacify the processor. The block diagram of the ROM board
is shown in Figure 1~14. The ROM board is physically located
in J7 on the memory motherboard.
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The routines contained in the ROM memory are as

a. Initialization .
b. Character set load

¢. Diskette boot

d. Diskette drivers

e. Display and keyboard drivers

f. Diskette adjustment aids

g. Debug :

h. Memory test

i. Error message routines

follows:

-

1.4.2.5.3 MEMORY ALLOCATION

The memory in the 1800 is both ROM and RAM. The
ROM memory is used for initialization and system routines.
The ROM resides in the first page from 0170000 to 0177777
octal. The ROM can be strapped to occupy any address from
0100000 up to 0177777 by changing jumpers on the ROM card.

The RAM memory occupies addresses 0 to 0167777.
The area from 0140000 to 0167777 is designated for system use
and contains the interrupt vectors, screen data, and
macro-interface bytes for the internal modules.

1.4.2.6 BEEP AND CLICK ‘

The function of the beep and click is to provide
audible feedback to an operator who may not be looking at the
CRT. The technique for beep and click involves a D/A network
to generate tones under processor control. The amplitude as
well as frequency can be controlled by the processor. The
range of frequency is from near DC to about 5KHz. Beep and
click is available in the form of a 600 ohm output on the
serial communications connector.

1.4.2.7 6600 I/O BUS

Refer to the Datapoint 6600 reference manual for
definitions of the I/0 bus operation and timing.

The 1800 external I/O system consists of two output
ports and one input port, both controlled by the control
processor. The "A bus” 1is simulated by an 8 bit latch that
is loaded whenever an EX COM type of instruction is emulated.
This latch connects to drivers that provide the low impedance
drive necessary for long I/0 cables. The command strobes are
handled by a decoder that generates the appropriate strobe on
command by the control ©processor and gJenerates a 2
microsecond delay that is used to time the strobe.
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TABLE 1-4

1800

PROCESSCR

6600 I/0 BUS PIN ASSIGNMENTS

Signal

PARALLEL
DATA
OUTPUT

CONTROL

PULSES
TO

PERIPHERALS

PARALLEL
DATA
INPUTS

Pin .Number

AQUTO 44
AOUT1 45
AOUT2 46
AOQUT 3 29
AOUTY4 30
AOUTS 31
AQUTS6 32
AOUT7 33
AQUT8 (Parity Out) 34
INPUT 12
EX ADR 15
EX STATUS 13
EX DATA 14
EX WRITE 19
EX COM1 20
EX COM2 21
EX COM3 22
EX COM4 23
AINO 1
AIN1 2
AIN2 3
AIN3 4
AIN4 N
AINS - 6
AING6 7
AIN7 18
AIN8 (Parity 1In) 17
PERR (Parity Error Flag from external
peripherals) 16
INTERFACE CLOCK* 39
GROUND 40,41,42,43
+5V 8,9,10,11
Spare (unused) 24,25,26,27,28,35,36,37,38
47,48,49,50

On the I/0 Bus:

True (logic *"1") = 0 volts
fFalse (logic "0") = 5 volts
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The input bus 1s routed to line receivers that
.clean up the “A bus inputs” and direct them to a control
processor input port that is read when an INPUT, PIN, or MIN
instruction is emulated.

The 1800 processor does not supply peripheral

device operating power by the 6600 I/0 bus. The 1800
processor does supply +5VDC by the 6600 I/0 bus for
peripheral device I/0 bus drivers. This +5VDC is fused at
two amperes. An LED, visible at the right end of the bus

connector on the rear of the processor, indicates when the
fuse is blown.

1.4.2.8 MICRO BUS I/0 BUS

The 1800 contains, in addition to the standard 6600
I/0 bus, a micro-I/0 bus that operates at much higher
transfer rates and allows the control processor in the 1800
to communicate directly with the dual diskette controller.
This micro bus is separate from the standard 5500 I/O bus and
allows the microprocessor to take over some of the functions
previously performed by the diskette drive controller.

The micro bus is composed of an 8 bit command bus,
an 8 bit data bus, 3 command strobes, and an interrupt
request line. These signals are all TTL level and are not
intended to be used over cable lengths beyond ten feet. The
cable used on the micro bus 1is a 26 conductor flat cable
containing an integral ground plane consisting of an expanded
copper shield. The connectors are 3M type 26 pin sockets
with the integral strain relief. The daisy chaining of
cables 1is performed by having two connectors on each
peripheral. The connectors on the cable are female at both
ends. The last peripheral in the daisy chain will have a
terminator board that will plug into its next device
connector. There are no power connections in the micro bus
cable. The maximum cable length is 10 feet.

Block diagrams of the processor I/0 structure and
I/0 port decoding are shown in Figure 1-15 and 1-16.°*

1.4.2.8.1 MICRO BUS ORGANIZATION
a. Command and Address Bus

This bus presents four bits of address and four
bits of command from the 1800 to the
peripheral. This bus 1is not tri-state, 1is
always active, and is ground true. Bits zero
through three contain a four bit address used
to specify one of <£fifteen device addresses.
The all 2zero address is not used. Bits four
through seven specify one of sixteen commands
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that are defined by the requirements of tne
particular peripheral, The contents of the
command and address bus will always be stable
for 100 nanoseconds prior to the leading edge
ot any strobe and will hold for 100 nanoseconds
after the trailing edge of a strobe,.

Bit Definitions:

0 thru 3 - address
4 thru 7 - command

Strobes

There are three strobes 1in the micro bus,
These are used to transfer commands to the
peripheral and to synchronize micro interrupts.
These signals are identified as Strobe 1,
Strobe 2, and Iack. Strobes 1 and 2 are 500
nanosecondas long and their functions are
defined according to the requirements of the
peripheral. Iack 1is 700 nanoseconds long and
is used to synchronize interrupts. Iack 1is
propogated through each peripheral in a
“daisy-chain* manner to assign an interrupt
priority. The obi-directional data bus 1is
controlled by the strobes according to the
specific needs of each peripneral. The strobes
are unigue and will never occur simultaneously.
The minimum spacing between strobes 1is 400
nanoseconds, Commands will be executed and
data accepted only on the trailing edge of each
strobe, R

Data Bus

The data bus is an 8 bit bi-directional bus
used to communicate data to and from the
peripheral., This is an open collector bus and
is in the off state between strobes. The
direction of data transfer on this bus can be
defined differently for different peripherals
as required as the control processor determines
the direction by 1loading or not 1loading the
data out putfer before each strobe. This means
that the number of input and output commands
can be tailored to each specific device. For
all output instructions the data bus will be
valid from 150 nanoseconds betfore the start of
the strobe to 100 nanoseconds after the
trailing edge,. For 1input 1instructions the
peripheral should place its data or status on
the data bus as soon as the strobe is received
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and remove the data when the strobe is
complete. The data pus is ground true.

d., Interrupt Reguest

The interrupt request line is an open collector
line used by a peripheral to interrupt the
control ©processor. This 1line 1is pulled to
ground when an interrupt is desired and is held
down until the control processor clears the
interrupt with the appropriate command.

e, Power Indication

The power indication signal 1is provided to
allow peripherals to slave their power switches
to the 1800 unit, By wusing solid state
switches in the peripherals, they can pe made
to power themselves up whenever the processor
is powered up. The power indication signal is
a 68 onm resistor to +5 volts to provide a
signal between +5 and +3.5 volts. The maximum
current that can be sourced by this line is 3
ma per device (this allows for 10 switched
devices) .,

1.4.2.8.2 MICRO BUS SIGNALS

All signals from the 1800 microbus are ground true
TTL levels with pull ups. A zero is defined as +0.4 volts or
less and a one is +4.0 volts or greater. Signals from the
peripheral on the data bus and the interrupt reguest 1line
must meet the following requirements: a zero is +0.4 volts
or less and a one is +4.0 volts greater, The minimum sink
capability of the data drivers on the peripheral must be 100
ma or more, The maximum leakage current in the off state is
0.1 ma for each data line (including receiver input current),
The maximum current of each receiver on the command and
address bus is 0.1 ma. Table 1-5 shows the micro bus signals

versus pin numbers for connector J7 on the Display-I/0 board
(Al).
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TABLE 1-5
/ MICRO BUS PIN ASSIGNMENTS

SIGNAL NAME ) PIN NO.
GROUND 1
STROBE 1 2
GROUND 3
STROBE 2 4
GROUND 5
IACK 6
GROUND 7
ADDRESS 0 8
ADDRESS 1 9
ADDRESS 2 10
ADDRESS 3 11
COMM 0 12
COMM 1 13
COMM 2 14
coMM 3. 15
SPARE 16
INTERRUPT REQ 17
DATA 0 18
DATA 1 19
DATA 2 20
DATA 3 21
DATA 4 22
DATA 5 23
DATA 6 24
DATA 7 . 25
+5 (POWER INDICATION) 26

1.4.2.8.3

MICRO BUS OPERATION

a.

Qutput Operations

The direction of data transfer (or command

-only) is from the 1800 terminal to the

peripheral. The 1800 unit £first 1loads the
address and command on the address and command
bus (Figure 1-17). This operation can occur as
late as 150 nanoseconds before the strobe but
will normally occur 400 or more prior to  the
strobe. After the command and address bus 1is
loaded, the 1800 unit will load the data bus
with the data to be sent (optional). This also
can occur as late as 150 nanoseconds prior to
the strobe. At the time the data bus 1is
loaded, it will change from the off state to

_the levels corresponding to the data word. A
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.

minimum of 150 naonseconds after the data bus
(if loaded) goes active the strobe 1 or 2 will
occur. The strobe will last for 400
nanoseconds and during this interval the
peripheral will examine bits 0 through 3 of the
address and command bus. If the address on
bits 0 to 3 matches the peripherals address, it
will accept the command and data (optional) on
the trailing edge of the strobe. If the
address does not match, the peripheral will
ignore the strobe. Note that certain of the 16
possible commands for each strobe will be
defined as input commands and operate as
described in the next section.

Input Operations
Input operations transfer data or status from

the peripheral to the 1800 unit (Figure 1-17).
As in the output operation the address and

- command bus is first loaded with the address of

the particular peripheral and the command
desired (it must have been defined as an input
command) . The appropriate strobe will then be
generated (strobe 1 or 2) and the peripheral
will put its data or status on the data bus
(the processor leaves the bus in the off state
for inputs by not loading the data bus latch).
The peripheral being addressed by bits 0 to 3
of the command and address bus will place its
data or status on the data bus and will remove
it when the strobe ends.. The processor will
take the data on the trailing edge of the
strobe. The peripheral will leave its drivers
in the off state unless strobe 1, strobe 2, or
Iack is active.

Interrupt Sequence

A peripheral can request service by
interrupting the control processor with the
interrupt request 1line (Figure 1-17). This
line is open collector to allow "wire or'ing-
all of the interrupt request lines onto the
same pin. A peripheral may regquest an
interrupt (by pulling interrupt request to
ground) at any time and the 1800 wunit will
respond by issuing an Iack. The purpose of the
Iack is to assign a priority to each peripheral
and to acknowledge the interrupt. Priority is
assigned by routing the Iack through logic on
each peripheral daisy chain fashion to allow
each peripheral to “block” the 1Iack from

1-39
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reaching lower priority devices. This assigns
the highest priority to devices nearest
(through the cable) . the 1800 unit and lowest
priority to the device at the end. When an
interrupting device receives an Iack it will
respond by placing its address on the data bus
in the same manner as in an input. It will
also "block” the Iack signal from reaching any
lower priority devices that may also be
requesting interrupts. This allows the 1800
unit to identify an interrupting device without
“polling* each device on the micro bus. It
will also be possible to issue a command on the
address and command bus concurrent with the
Iack to perform any additional control
necessary (inhibiting certain classes of
interrupts, for example). ~

1.4.2.9 POWER SUPPLY

The 1800 Power Supply (Figure 1-18) is a
pulse-width modulated DC-DC converter operating from
rectified and filtered AC power line voltage. The supply
operates from 115VAC into a voltage doubler, or from 230VAC
into a bridge rectifier to produce a nominal 300VDC from the
input filter. This wvoltage 1is switched at a 20KHz rate
across the primary of a step down power transformer to
produce, from multiple secondaries, all the desired output
voltages. Regulation is accomplisned by pulse width
modulation of the power switches. The pulse width modulation
technique produces, at the input to LC filters, pulses with
varying amplitudes and widths, but constant average value.

The +5V output 1is sensed, and therefore, well
regulated. Due to converter and inductor IR drops, the
remaining outputs are less well regulated, especially against
load changes.

Protection circuits are provided to prevent damage
from output short circuits, AC line over or under voltage,
and +5V output overvoltage. If one of these conditions
arise, the protection circuit will shut off the power supply.
At shut off one or two LED indicators will light showing
which protection circuit was activated. The LED'S (Lv, OV,
IL, and CB, located on the power supply control board) are
explained in Paragraph 1.4.1.1.
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SECTION 2
INSTALLATION °

2.1 GENERAL

The 1800 processor installation procedures are
given 1in this section, Test equipment required for
installation is given in Table 3-1. A complete installation
includes the following procedure,

a., Unpacking and inspection. Te— =
b. Initial checkout,.

c. Installation.

d. System checkout.

The 1800 processor 1is to be placed on a user
supplied table or desk. The table or desk must support 60
pounds. If a processor and disk drive are to be placed on
one table, the table must support the combined weight of both
units. Refer to applicable manuals for weights of other
eguipment,

2.2 UNPACKING AND INSPECTION

The 1800 processor and removable keyboard are
shipped in a cardboard container., 1Inspect the container for
exterior damage such as crushed corners and punctures. All
damage found during unpacking and inspection must Dbe
recorded. —

a. The processor and keyboard are packed between

two polystyrene plastic end caps (See Figure
2-1). Carefully remove the processor and
keyboard, with the end caps, from the
container. Verify that all items are present
as per the shipping list. Missing items must be
recorded,

b. Place the processor on a flat surface capable
of supporting 60 pounds., Position the
.processor on the base plate only. Do not
attempt to support the processor :on the

housing. Remove the end «caps and place
processor on table with keyboard in front of
processor :

c. Inspect processor and keyboard exterior for
cracks, scratches and any other evidence of
damage incurred during shipment,
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@ Corner Caps (8, One at each
corner).

@ Proccesscr Box with corner
caps is placed in a Carton
for shipment (not shown).

PROCESSOR

KEYBOARD

END CAP

Figure 2-1. 1800 Processor Shipping Container .
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Check power caple connector for bent or broken
pins., Do not connect cable at this time.

Remove the processor hcusing. The housing 1is
secured to the base plate by ¢two 1/4 turn
fasteners (one on each side of the base plate).

Remove from processor, all memory boards, and
check for foreign material on boards and 1in
memory bay. Ensure that no damage or broken
components exist. Check edge connectors for
damage or corrosion,

Replace all memory boards and check that they
are firmly seated in connectors.

Check that processor contains a ROM memory card
in memory bay card slot 1 (far left-hand slot
next to CRT). Check that processor contains a
RAM memory card in card slot 2. Up to three
additional RAM cards may be installed in cara
slots 3 through 5, Card slot 6 must remain
empty.

Remove screw and lift power supply control
board up.

Check all accessible printed circuit boards for
loose or damaged components. Check for foreign
material on boards. Check inside and outside
the processor chassis for loose or damaged
hardware. Check that all printed «circuit
boards and assemplies are_secure, Check that
input power harness is secure and contains a 3
ampere fuse,

- NOTE

To ensure a connector is fully seated, press it
onto its jack.

Check that all connectors inside the chassis
are fully seated. Check that the yoke and
flyback transformer connectors (Pl1/J8, P2/J9,
and P1/J7) on the deflection raster scan board
are fully seated. Ensure that the high wvoltage
connector on the CRT 1is secure, Ensure that
the yoke 1is tight on the CRT and has not moved
out of place during shipment., Check for loose
adjusting magnets around yoke,
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2.3

1. -Check that all connectors on the redr of the

display-I/0 and processor-emulation boards are
fully seated. Check that keyboard cable
connector on front of display-I/0 board is
fully seated. .

Check that all power supply connectors are
fully seated. Check for any loose or damaged
components on the power supply control board.

NGTE

Do not replace cover at tnis time.

Remove keyboard cover., The cover is secured to
the keyboard base plate by two screws (one on
each end of the base plate).

Check for foreign material on keyboard, printed
circuit boards, and in Kkeyboard housing.
Ensure that no damage or broken components
exist,. Check that all c¢able connectors are
firmly in place, Check that Kkeyboard cable
ground lead is secure,

Check keyboard for loose Kkeycaps. Reseat any
keycaps that appear to be loose.

Check Kkeyboard latch adjustment key attaching
ana detaching kKeyboard to processor., It
keypoard is difficult to attach or detach to
processor, or if keyboara is loose when
attached to processor, then adjust Kkeyboara
latches (Paragrapn 5.2.5).

NOTE

Do not replace keyboard cover at this time.

+

INITIAL CHECKOUT

NOTE

To ensure that moisture has not condensed on
cool surfaces, allow eguipment to reach room
temperature before applying power.
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CAUTION . )

Check input power requirements on
identification 1label to ensure processor 1is
configured for site power service, Check that
site power service has correéct voltage and has
proper third wire ground connection,

Ensure processor power switch 1is OFF and
connect power cable to input power source.

Connect voltmeter to monitor +5VDC between test
point at upper left corner of Keyboard PWA and
ground,

CAUTION

When applying AC power to unit, if +5VDC is not
indicated on voltmeter, immediately remove AC
power to prevent damage to printed wiring
boards.

Momentarily set the processor power switch to
ON, and check for +5VDC on voltmetecr, The
blower motor should operate immediately.

If +5VDC was present, set processor power
switch to ON. Check the output of the +5VDC
supply and adjust 1if necessary (Refer to
Paragraph 4.2.1).

Check the output of +12VDC supply and adjust if
necessary. Refer to Paragraph 4.2.2.

Check the output of +14VDC supply and adajust if
necessary. Refer to Paragraph 4.2.3.

Check processor display alignment and adjust if
necessary. Refer to Paragraph 4.3.1.

Press and hold RESTART and DISPLAY keys ana
press INT. The internal debug program should
appear in the lower right hand corner of the
CRT.

Type the following on the keyboara: "12345T".
Let the internal memory test run for 50 passes.
Return to Debug.

Set the processof power switch to off,

It applicable, set processor identification
switch S1 (Paragrapn 6.2.4).
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.

1. Replace the processor and keyboard housing.

2.4 INSTALLATION

a. Place the,processor in its operating location. ‘
Allow at least 6 inches clearance to gain
access to rear of unit,

NOTE .

The 1800 processor does not supply power to

peripheral equipment by the 6600 I/0 port. All :
6600 peripneral eguipment must supply own power .
or utilize an auxiliary I/0 power supply.

b, If possible, verify that peripneral equipment
is operational prior to connecting to the
processor., Refer to applicable equipment
manuals.

c. Connect and secure peripheral equipment to the
proper I/0 connector on the rear of the
processor, Maximum 6600 I/O cable length is 24
feet, See Figure 2-2,

d. Connect power cable to 1input power source.,

NOTE ‘

when running tests on egquipment, all failures
must be recorded.

2.5 SYSTEM CHECKOUT

a, Position processor power switch to ON.

b. Run applicable diagnostic or operational tests
for the processor and dual diskette drive.

c. Run applicable diagnostic or operational tests
for other attached peripheral equipment.

G@. Place all equipment in operational status.
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J7, Microbus I/0

J1, €60Q I/0

~ J6, Communications I/O

Figure 2-2. 1800 Processor I/0 Connectors
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SECTION 3

MAINTENANCE

3.1 GENERAL

This section contains procedures for the on-site
maintenance of the 1800 Processor, On-site maintenance in
cases of malfunctions is normally limited to replacement of
subassemblies and selected components, such as transformers
and switches, that are not a part of a readily removable
subassembly. In situations where first level maintenance of
the system leads into procedures that are considered beyond
first level capabilities, assistance should be requested from
Customer Service Technical Support. Test equipment required
for first level maintenance is listed in Table 3-1.

TABLE 3-1

TEST EQUIPMENT

Multimeter or DVM

Oscilloscope (10MHz band width)

5*X7.9" Linearity Mask

12 inch scale. (Graduated in 1/100 increments)
Paint Brush, 1 inch

3.2 PHOTOGRAPHIC VIEWS

Three photographic views of tHe processor are given
in Figures 3-1 thru 3-3.

3.3 PREVENTIVE MAINTENANCE

Preventive maintenance for the 1800 Processor
consists primarily of unscheduled cleaning, inspection and
diagnostic checkout. Scheduled maintenance operations should

be performed at the indicated intervals to ensure reliable
operation of the system.

The following procedures should be accomplished at
a minimum interval of 12 months.

a. Check the output of the +5VDC supply and adjust
~if necessary (Paragraph 4.2.1).

b. Check the output of the +12vDC supply and
adjust if necessary (Paragraph 4.2.2).
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Memory

CRT

Keyboard

Figure 3-1.

32K RAM (A8 thru All)
RH Card Slot Empty

Memory Cards,
Card,. 8K ROM (A7) .

. Ground Choke

Power Sw:‘Ltch.---J
Line Filter

1800 Processor Major Component Locations- '
Front View
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Power Supply
Memory Card Bay CRT - Control Board (ASAl)

Fan

CR1

CR2 Ql,Q2

Processor
Emulation Board (A2)

Rear Connector Panel

Power Supply Panel Display-I/0 Board (Al)

Figure 3-2. 1800 Processor Major Component Locations-
Rear View
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> wn -

Memory Card Bay
Flyback Transformer
CRT

Deflection Raster
Scan Board (A4)
Display~I/O Board (Al)
Processor-Emulation
Board (A2)

Power Supply Panel
(Removed)

Power Supply Board II
(A5A3) -

Power Supply Control
II Board (AS5Al)
Secondary Regulator
Board (AS5A2)

Memory Motherboard (A6)

Figure 3-3:

- Interior View

1800 Processor Major Component Locations-
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c. Check the output of the +14VDC supply and
adjust if necessary (Paragraph 4.2.3).

d. Check for any airflow restrictions, such as
paper or tissue, under the keyboard.

e. Check operation of the cooling £fan. If fan

motor is noisy, overheats or fails to operate,
replace the fan assembly.

f. Using 1 inch paint brush, clean keyboard and
screen area. Clean cover 1if necessary with
damp cloth.

g. Ensure that I/O connector screws are secure.
h. Run applicable operational test.
3.4 CORRECTIVE MAINTENANCE

Corrective maintenance of the 1800 Processor
normally consists of verifying and correcting reported
malfunctions incurred during operation.

3.4.1 FAULT ISOLATION

The fault isolation procedures contained in Figure
3-4 are based upon malfunctions that could occur during
routine use of the system. All peripheral eguipment should
be disconnected and remain disconnected until the malfunction.
has been isolated and corrected, or it has been definitely
determined that the malfunction is not in the Processor.

Removal - and replacement procedures for
subassemblies and components are included in Section 5.
Section 8 of this manual includes schematics and diagrams
required for wiring continuity checks. Section 8 also
includes the 1800 Processor ROM Guide.




SYMPTOM

PROBABLE CAUSE

REMEDY

Processor off.
Fan off.

1.

No input power.

Check connection to input
power source.

Check processor power
switch ON,.

Check AC fuses F1 and F2
(between power switch and
line filter).

Check source voltage at
power supply board II
(A5A3) between J3-2 and
J3-3.

Check for bad power switch
or line filter.

Processor off.
Fan running.
Display off.

Keyboard indicator off.

1.

Power supply off.

Set processor main power
switch OFF then ON (to
reset power supply).

Check LED indicators on
power supply control board
(A5A1) .

a. LV-indicates that AC
line voltage fell
below 90VAC (or
180VAC).

Figure 3-4. Fault Is'ion

2 -

> «
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SYMPTOM

PROBABLE CAUSE

REMEDY

b. OV-indicates that AC
line voltage rose above
140VAC (or 280VACQC).

¢, IL-indicates current
overload or short-
cirgcuit.

d. CB-indicates  tliat +5VDC
regulated voltage ex-
ceeded +7.0VDC. Adjust
+5VDC (Paragraph 4.2.1).

Processor on.
Processor not functioning
properly.

1.

Power supply voltages.

Check for +15VDC between
J6-6 and ground on deflec-
tion raster scan board.

Check for +12VDC between
J1-3 and ground on memory
motherboard.

Check for -12VDC between
J1-4 and ground on memory
motherboard.

Check +5VDC regulated
voltage and adjust -if
necessary (Paragraph 4.2.1)

Processor on.
Display off.

1.

General

‘raster good go to symptom:

Increase intensity of
raster with R14 on deflec-
tion raster scan board
until raster appears. If

Figure 3-4.

(Cont)
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SYMPTOM

PROBABLE CAUSE

REMEDY

S ———

Processor on, raster good,
bad or no characters dis-
played. 1If raster off go
to symptom: Processor on,
raster off. -

Processor on.
Raster off.

60Hz vertical sync from

1. 1. Check Qeftical reset at

power supply. P5-5 on deflection raster
scan board. Use oscillo-
scope.

2. Horizontal sync from 1. Check horizontal drive at
display I/0 board. P5-4 on deflection raster

scan board. Use oscillo-
scope.

3. CRT filament or filament 1. Check for 12.6VDC filament
voltage from filament voltage between E3 or
transformer. J6-2 and ground on deflec-

tion raster scan board.

4. High voltage from flyback 1. Check high voltage cir-
transformer. cuitry from J7 on deflec-

Y tion raster scan board to
; high voltage lead on CRT.
5. Cabling. 1. Check as necessary. See

Figure 8-1.

Figure 3-4,. (Cont)
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SYMPTOM

REMEDY

PROBABLE CAUSE -

e

Processor ‘on. 1. Character generation RAM 1. Substitute display-I/0
Raster good. on display-1/0 board. board.
Bad or no characters dis- ‘
played. .
2, Standard character set not|l. Substitute ROM memory
loaded properly from ROM board (A7).
memory board. o
3. Special character set not |l. Load special character set
loaded properly from user from known good software.
software.
2. Substitute display-1/0
board.
4, Deflection raster scan 1. Substitute deflection
board. raster scan board.
Processor will not load 1. Micro Bus cable. 1. Perform a read operation

program from disk.

using internal ROM routine
and check that disk read/
write head will seek and
restore. :

Check 1if micro bus cable.
is8 secure.

Substitute micro bus cable.

Figure 3-4,

(Cont)
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SYMPTOM

REMEDY

PROBABLE CAUSE

1.

Processor.

Run DEBUG internal ROM
routine. If DEBUG will

not run go to symptom:
Processor will not rum
DEBUG internal ROM routine.

If DEBUG runs, run MEMORY
TEST internal ROM routine.
If MEMORY TEST will not
run, go to symptom:
Processor will not run
MEMORY TEST intermal ROM
routine.

If MEMORY TEST runs, run
SYSTEM TEST internal ROM .
routine. If SYSTEM TEST
will not run, substitute
processor/emulation board
and/or check processor
cabling.

Processor will not run DEBUG
internal ROM routine.

1. Processor/emulation board. |1. Substitute processor/emu-
lation board.

2. DiqP18y~I/0 board. 1. Substitute display-I/0

- board.

3. ROM memory board. 1. Substitute ROM memory board

4. Keyboard. 1. Substitute keyboard.

5. Memory motherboard. 1. Substitute memory mother-
board.

Figuré 3-4, (Cont)
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SYMPTOM

PROBABLE CAUSE

REMEDY

Cabling.

Check processor cabling
as necessary. See Figure
8-1.

Processor will not run MEMORY

TEST internal ROM routine.

RAM memory board.

Substitute RAM memory board
as indicated by internal
ROM routine via CRT.

Memory Motherboard.

Substitute memory mother-
board.

3. Display-I/0 and/or Substitute display-1/0 and/
processor/emulation board. or processor/emulation
board.
4. Cabling. Check processor cabling as

necessary. See Figure 8-1.

Figure 3-4. (Cont)
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4.1

SECTION 4

ALIGNMENT AND ADJUSTMENT

GENERAL

Tne

.

following alignment and adjustment procedures

should be performed whenever a component is replaced ana as a
part of preventive maintenance., The tools and test equipment

are listed in Table 3-1.

4.2

4.2.1

VOLTAGE ADJUSTMENTS )

+5 VOLT ADJUSTMENT

a'

Connect meter ground prope to ground ana
voltage probe to the +5 VDC. Test points are
on the upper leftt corner of the keyboard PWA.
An alternate test point for +5 VDC is Pin 4 ot
connector Jl on memory motherboard (figure
4-2). Meter should read +5.0 to +5.1 VDC.

Adjust R15 on the power supply control board
(A5A1) for +5.0 VDC. See Figure 4-1.

VOLT ADJUSTMENT

Connect meter Jround probe to ground and
voltage probe to the +12 VDC. Test point 1is
Pin 6 of connector Jl on memory motnerboard
(Figure 4-2). Meter should read +12.0 +0.6
vDC. —

Adjust R9 on the secondary regulator boara
(ASA2) for +12.0 (Figure 4-1).

VOLT ADJUSTMENT

Connect meter ground probe to ground and
voltage probe to the +14 VDC, Test point is
Pin 7 of connector J1 on memory motherboard
(Figure 4-2) . Meter shoula read +14.0
+0.0/-2.0 vVDC.

Adjust R6 on the secondary regulator poara
(ASA2) for +14.0 VDC (Figure 4-1).
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Power Supply Control Board (A5Al)
+12VDC Adjust' (R9) = +14VDC Adjust (R6)

(a) General View

Y——+5VDG~Adjust (R15)

) csneng. |

T7 3 1NOD dNS 2Md ¢

v Y=
S SRbs

conmnd/ /
L8 1 AO Al
_d

(b) Power Supply Control Board (A5Al)

Figure 4-1. 1800 Processor Voltage Adjustments

.

4-2 ) :
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+12VDC on Pin 6
+ 5VDC on Pin 4

Figure 4-2. Test Points for +5VDC,
and +14VDC Adjustments

of J1
of J1
of J1

+12VDC,
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4.3

DISPLAY ALIGNMENT

The

following alignment procedures . snould be
accomplishea after replacement of the CRT,
yoke, flyback transformer, or deflection raster
scan board (A4). See Figure 4-3 for location
of display adjustments.

Position Processor power ON-OFF switch to ON.
Fill the CRT screen with “H"'s as follows:

(1) Enter Debug routine.

(2) To generate "H"'s, enter 110J.

(3) To generate inverse "H"'s, enter 310J.

WARNING

With housing removed and power ON, 12,000 volts
are present at the CRT.

Adjust the ©brightness control R1l4 on the
deflection raster scan board (A4) until the
retrace line appears at the bottom of the
screen, then turn the control back until the
retrace line just disappears. See Figure 4-4
for location of controls.

Adjust focus control R12 to focus the display.

Adjust the vertical size control R30 to set the
vertical size to 5+0.05 inches.

Aajust the vertical position control R21 to
center the display in the viewing area.

Check horizontal 1linearity by measuring the
width of the displayed characters that appear
to have the greatest and least width, The
maximum wiath of the characters should be less
than 0.100 incn, The minimum width of the
characters should be greater than 0.06 inch.

If horizontal linearity is not within the apove
limits, adjustment must be made by adding from
one to three correction magnets to variable
inauctor L4, 1If adjustment is reguired proceed
as follows:
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Display Adjustments
" (On Deflection Raster
Scan Board, A4)

Power Supply Removed to Show
Locations of Display Adjustments

Figure 4-3. 1800 Processor Display Adjustments

4-5
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Focus (R12) Vertical Size (R30)

Vertical Position (R21)

Brightness (R1l4) v

Figure 4-4. Display Adjustment ’

4-6
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1. Position power switch to OFF.
2. Locate inductor L4 on the deflection raster
scan board (A4). See Figure 4-5,

3. Position a correction magnet against the
extended edgés of the coilform of L4. See

Figure 4-6. Temporarily secure the magnet
to L4 with a small cable tie.

4. Position power switch to ON. Repeat step
g.

5. Position power switch to OFF. 1If linearity
is within limits, permanently secure the
magnet to L4 with RTV-108 adhesive. If
linearity is not within limits add a second
magnet (step 3).

6. Position power switch to ON. Repeat step
g'

7. Position power switch to OFF. If linearity
is within 1limits permanently secure the
magnets to L4. If linearity is not within
limits repeat the procedures to add a third
magnet. If the addition of the third
magnet does not bring the linearity within
limits refer to Fault Isolation, Paragraph
3.4.1.

Position the power switch to ON.

Adjust the centering magnets on the deflection
yoke to center the display in the viewing area.
See Figure 4-7. Move the centering magnets by
the tab provided on each magnet. Use caution
to avoid contact with the high voltage
connection on the CRT. Note: This adjustment
may require re-adjustment of the vertical
position (step f).

Adjust variable inductor L5 (Figure 4-5) to set

the horizontal width of the display to 7.9
+0.05 inches.

Check the alignment of the columns and lines of
characters of the display by placing a 5 X 7.9
inch mask on the screen. The four sides of the
display should be straight to within +1/2
character. -

Position power switch to OFF.
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~— Horizontal Width (L5)

Horizontal Linearity (L4) ‘

Figure 4-5. Horizontal Adjustments

Adhesive
L4
< .
. [
|
: PWA ;
t 4
1
i
|
! R
|
]
L _
) N Adhesive
\ »
Figure 4-6. Correction Magnet (L4) ‘
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Centering Magnets (2)

. Figure 4-7. Centering Magnets
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SECTION 5

REMOVAL AND REPLACEMENT

5.1 GENERAL

Section 5 contains the procedures for removal and
replacement of major assemblies and subassemblies. In some
cases it may be necessary to remove an assembly (or
subassembly) to gain access to another component, If so, a
reference will be made to the paragraph that contains the
procedure,

5.2 REMOVABLE KEYBOARD

5.2.1 DETACH KEYBOARD FROM PROCESSOR

The removable keyboard is attached to the ‘lower
front of the processor cabinet with two spring latches (one
latch at each end of the keyboard). The keyboard, when
detached, may be moved from the processor the length of the
keyboard cable which is approximately one meter (Figure 5-1).

a, To detach keyboard, press release button next
to each latch and pull keyboard from processor
cabinet,

b. To attach Kkeyboard, push keyboard cable into
processor cabinet and slide keyboard spring
latches 1into récesses in ©processor cabinet
until latches catch,

c. If keyboard is difficult to attach or detach to
processor, or if keyboard 1is 1loose when
attached to processor, then adjust keyboard
latches (Paragraph 5.2.5).

5.2.2 KEYBOARD COVER

The keyboard cover is secured to the base plate by
two screws (one screw at each end of the keyboard), see
Figure 5-1,

a., Detach keyboard from processor (Paragraph
5.201) .

b. From bottom of keyboard, remove two screws
securing keyboard cover to base plate and
remove keyboard cover.

c. To install cover, place cover on base plate and
secure with two screws.
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Keyboard

Latch
Release

Latch
Screw
and
Cam

Keyboard Keyboard
Cable . ~Cable
Connector *'Restraint

Cover g:g?zard
Mounting
Screw Ground

: Screw

Figure 5-1. Keyboard Removal

Keyboard

Latch

Release

Cover
Mounting
Screw
Hole

Latch
Screw
and
Cam

“
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If keyboard was attached to processor, then
attach keyboard to processor,

5.2.3 KEYBCARD ASSEMBLY

The keyboard assembly is mounted on the keyboard

base plate with four screws (two screws at each end of the
keyboard) , see Figure 5-1.

Remove all power from processor.

Detach keyboard from processor (Paragrapn
5.2.1).

Remove keyboard cover (Paragraph 5.2.2).

At cable entrance to keyboard, remove cable
restraint (secured with one screw).

Tilt keyboard to gain access to bottom of base
plate. Remove four screws securing keyboard to
base plate and remove keyboard assembly from
base plate,

At lower right edge of keyboard, remove
keyboard cable ground lead (secured with one
screw) .

Disconnect keyboard cable from keyboard
assembly.

To install keyboard assembly, position keyboard
assembly on base plate and- secure with four
screws.

Connect keyboard cable to keyboard assembly.

At cable entrance to Kkeyboard, secure cable
with cable restraint and one screw.

At lower right edge of keyboard, install
keyboard cable ground lead with one screw.

Replace keyboard cover,

Check operation of Kkeyboard keys for alignment
with keyboard cover. If keys rub against
cover, adjust keyboard alignment by loosening
four Kkeyboard assembly mounting screws (bottom
on keyboard) and sliding keyboard so keys do
not rub, Tighten keyboard mounting screws.
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n., If keyboard was attached to processor, then
attach keyboard to processor. .

‘o, Power up processor,
5.2.4 DIRECT BUFFER BOARD

The direct buffer board is mounted to the bottom of
the keyboard assembly with two screws, '’

a. Remove all power from processor.

b. Detach keyboard from processor (Paragraph
5.2.1).

c. Remove keyboard cover (Paragraph 5.2.2).

d. Remove keyboard assembly from Dbase plate
(Paragraph 5.2.3). :

e. Disconnect keyboard cable from direct buffer
board.

f. From bottom of keyboard assembly, remove two
screws securing direct buffer board to keyboard
assembly and remove direct buffer board,

g. To install direct buffer board, position direct
buffer board on keyboard assembly and secure
with two screws,

h. Connect keyboard cable to direct buffer board.

i. Install keyboard assembly to base plate.

j. Replace keyboard cover.

k. It keyboard was attached to processor, then
attach keyboard to processor.

l, Power up processor,
5.2.5 KEYBOARD LATCH ADJUSTMENT

The keyboard is held to the processor base with two
keyboard latches. To ensure that the keyboara can be easily
attached and detached from the processor and to ensure that
the keypboard contains no noticeable looseness when attached
to the processor, the keyboard latches must be adjusted. The

latches are located at the rear of either end of the keyboard
base (Figure 5-1).
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a.

Detacn keyboard from processor (Paragrapn
5.2.1). '

Remove keybcafd cover (Paragraph 5.2.2).
Loosen latch screw (Figdre 5-1).

Rotate latch cam (with pliers or wrench) for
maximum retraction of latch hook into keyboard
(Figure 5-1), ,

Insert keyboard into processor base.

Press or hold Kkeyboard and processor bases
together with hana or fingers and rotate latch
cam until latch hook seats into processor base.

NOTE

The keyboard latch is properly adjusted when
the following three conditions nold:

(1) The tforce needed to depress the 1latch
pushbuttons should be approximately the
same for the attached keyboard. The latch
should not hang or exhibit any drag on the
processor base,

(2) When attaching keyboard to processor, the
latch hooks should seat into the processor
base without =excessive force on the
keyboard.

(3) There should be no noticeable play between
the processor and attached keyboard.

Check keyboard 1latch adjustment by detaching
and attaching Kkeyboard to processor. Also
check for play between keyboard and processor
when keyboard is attached.

If keyboard does not ©properly attach to
processor, then with Kkeyboard attached to
processor, rotate latch cam to tighten or
loosen keyboard to processor as required,
Repeat step g.

Tighten latch screw.
Replace keyboard cover,.

If keyboard was attached to processor, then
attach keyboard to processor.
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) 5.3 PROCESSOR
50301 . HOUSING

The processor housing is secured to the base plate .
by two 1/4 turn fasteners., .

a. Release two 1/4 turn’ fasteners located at the
lower edge of the processor base plate on each ¢
side of the processor.

b, Lift the housing straight up £from the base
plate. _

c. Install the housing by positioning the housing
on the base plate. Ensure the housing is clear
of wiring and connectors, Secure housing witn
the two gquarter turn fasteners.

5.3.2 MEMORY BOARDS

Tne five memory boards are located in the memory
bay behind the processor front panel (Figure 5-2).

a. Remove processor cover (Paragraph 5.3.1).

b. Remove boards by pulling boards straight out
from the memory bay.

c. Replace boards with component side to the left .
by pushing boards down guides until connector
seats,.

d. Replace processor cover, -
5.3.3 PROCESSOR/EMULATION AND DISPLAY-I/O BOARDS

The processor/emulation and display-I/0 boards are
the two large boards located in the 1lower part of the
processor, The display-I/0 board is on top and the
processor/emulation board is on the bottom,

a. Remove all power from the processor.

b, At the left rear of the processor at the rear ..

connector panel (Figure 5-3) disconnect I/0
cables from J1, J6, and J7.

c. At the left rear of the processor, loosen two
screws ‘and remove the rear connector panel,
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32K RAM Boards (A8 thru all)-—

8K ROM Board (A7) — RH Slot Empty

) Figure 5-2. Memory Boards Removal
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J6
Display-I/0
ground lead
attachment

J7 J3 J2 Jl

Rear Connector Panel Screws

-Rear Connector Panel

Processor-Emulation Board

Figure 5-3. Processor/Emulation Board

Display-I/0
Board
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5.3.4

On the processor/emulation board, disconnect
Jl, J2, and J3.

On the display-1/0 board (Figure 5-4),
disconnect J1 thrcu J5, J8, J9, and Jll.

Remove two ground leads to display-I/0 board
from the lower left mounting screw of power
panel (Figure 5-3).

Remove boards by pulling boards straight out
from the processor.

Replace boards with component side up by
pushing boards down guides until boards seat.
The processor/emulation board goes in the lower
slot. The display-1/0 board goes in the upper
slot. :

Attach two ground leads from display-I/0 board
to the lower left mounting screw of power
panel.

On the processor/emulation board, connect Jl,
J2, and J3.

on the display-I/0 board, connect J1 thru J5,
J8, J9, and Jll. :

Replace the rear connector panel with two
screws, - C

At the left rear of the display-I/0 board (at
the rear connector panel), connect I/0 cables
to J1, J6, and J7.

Power up processor.,

MEMORY MOTHERBOARD

The memory motherpboard is mounted on the rear of
the processor memory bay with four Phillips screws, See
Figures 5-5 and 5-6. : :

a.
b.
c.

q.

Remove all power from processor,
On the memory motherboard, disconnect Jl.
On display I/0 board, disconnect P2/J3.

Remove all memory boards,

5-9
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J10
(on front corner of Display-I/0 Board)

J4,

J8

Jl

J2

J9

J3

J5

Display-I/0 Board

Figure 5-4.
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Motherboard Mounting Screws
(4, In Slots)

Memory Motherboard (A6)

Figure 5-5. Memory Motherboard
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(In Slot)
5-12

Screw

Memory Motherboard Mounting Screws
(View thru Memory- Bay)

Figure 5-6.
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5.3.5

At inside rear of memory bay, loosen (do not
remove) tour . phillips screws on the
motherboard,

Slide motherboard up, until screws slide out of
slots.

Install motherboard by inserting the four
mounting screws in the slots at rear of memory
bay. Tighten screws,.

Install all memory boards.

On the motherboard, conneét Jl.

On display I/0 board, connect P2/J3.

Power up processor.

DEFLECTION RASTER SCAN BOARD

The deflection raster scan board is mounted on the
left side plate of the processor with four Allen head screws
(See Figure 5-7). '

Remove all power from processor.,

Remove power panel from processor (Paragraph
5.3.10).

Disconnect the yoke cable connectors at J8 and
J9 on the deflection board.

Disconnect the power supply cable connector at
J6 and the flyback transtformer cable connector
at J7 on the deflection board.

Disconnect P10 from the base of the CRT and
P5/J8 from the processor/emulator board.

Remove the four Allen head screws that secure
the assembly to the left side of the terminal,.
Carefully lift the board assembly out of the
top of the terminal.

Position the replacement assembly in the
terminal and secure with the four mounting
screws,

Install connector P5/J8 on the display-I/0
board and P10 on the CRT.
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- —Pl0

PL/J7 . ‘

Mounting Screws
P2/J9 (4, on LH side plate)

P1/J8
P5/J8

-P1/J6

Fiéure 5~7. Deflection Raster Scan Board
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i. 1Install connectors J6, J7, J8 and J9 on the
deflection board assembly.
j. Replace power panel.
5.3.6 FLYBACK TRANSFORMER

The flyback transformer is mounted on the flyback
transformer bracket with two retaining nuts, The assembly 1is
located at the left rear of the memory card bay. See Figure

5-8.

a.

Remove all power from processor.
CAUTION

Before attempting to remove the Flyback
Transformer Assembly, ensure that the post
accelerator has been discharged by shorting the
post accelerator connection to ground. The
post accelerator connector is located under the
rubber cap on top of the CRT. Use extreme
caution in grounding this connection because a
12K volt potential may be present. '

Discharge the post accelerator by carefully
slipping the blade of a common screwdriver
under the rubber cap and grounding the shank of
the screwdriver to the chassis,

Disconnect the high voltage lead spring clip
connector (under the rubber.-cap) from the CRT.

Disconnect the'flyback transformer cable at J7
on the deflection board.

Remove flyback transformer assembly by removing
two mounting screws on flyback transformer
housing.

Position replacement transformer assembly on
the mounting bracket and secure with the two
screws,

Reconnect high voltage 1lead to CRT and
transformer cable at J7 on deflection board.

Power up processor,
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Flyback Transformer (Under Shield)

Flyback Transformer Mounting Screws

CRT Spring Clip Connector

Figure 5-8. Flyback Transformer
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5'3.7

CRT/YOKE ASSEMBLY

a.

g.

Remove all power from processor.
CAUTION

Before attempting to remove the CRT/yoke
Assembly, ensure that the post accelerator has
been discharged by shorting the post
accelerator connection to ground. The post
accelerator connector 1is 1located under the
rubber cap on top of the CRT, Use extreme
caution in grounding this connection because a
12K volt potential may be present.

Discharge the post accelerator by carefully
slipping the blade of a common screwdriver
under the rubber cap and grounding the shank of
the screwdriver to the chassis. See Figure
5-9,

Disconnect the spring clip connector (under the
rubber cap) from the CRT.

Discohnect connector P10 from the base of the
CRT. :

Disconnect the yoke cable connectors-at J8 and
J9 on the deflection board.

NOTE

To remove the CRT, the prdEéssor chassis must
be raised to allow the CRT to clear the front
edge of the base plate.

Loosen or remove four SCrews holding processor
chassis to base plate and prop up chassis to
allow removal of CRT.

CAUTION

Use extreme caution in handling the CRT to
avoid breakage.

Remove the four Allen head screws from the
front of the tube holder, Move the CRT, with
the yoke assembly, forward and out of the
terminal, :
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CRT Spring Clip Connector

CRT/Yoke Assembly

Figure 5-9.
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h. Remove the yoke assembly from the CRT as
follows: ’

(1) Remove tnhe adhesive (RTV-108) that bonds
the front of the yoke to the CRT.

(2) Loosen the yoke clamp screw and slide the
yoke assembly from the neck of tne tube.

i. 1Install the yoke assembly on the replacement
CRT as follows:

(1) Position the yoke on the CRT. The yoke
should be positioned so that the sector
where the leads come out of the yoke is at
the bottom of the neck (down).

CAUTION
Do not over-tighten the yoke clamp.

(2) Slowly tighten the yoke clamp screw until
the clamp restricts movement of the yoke.

(3) Bond the yoke to the tube with adhesive,
Apply a fillet of RTV-108 approximately
1-1/4 inch long by 3/8 inch wide to the
front of the yoke. '

j. Position the replacement CRT in the terminal
and install the four mounting screws in the
.tube holder,

k. Lower processor chassis and install and/or
tighten four screws holding chassis to base
plate.

1. Connect yoke cable connectors at J8 and J9 on
the deflection board,

m., Install connector P10 on the base of the CRT.
n. 1Install spring clip connector to CRT.
o. .Align display (Paragraph 4.3).

5.3.8 CONTROL TRANSFORMER

The control transformer is attacnhed inside the
processor RH side plate by two screws. See Figure 5-10.

a. Remove all power from processor.
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Line Filter Ground Choke Control Transformer

.

Figure 5-10. Control Transformer and Line Filter Removal
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b. Remove power panel from processor (Paragraph
5.3.10).

C. Remove two screws that hold the transformer to
the processor RH side plate.

d. 1Install transformer by inserting  two screws
thru transformer and into the processor RH side
plate.

e. RKReplace power panel.

f. Power up processor.

5.3.9 LINE FILTER

The line filter is attached to the processor RH
side plate by two screws (Figure 5-10).

Remove all power f;om processor,
Disconnect soldered leads to the line filter.
Remove line filter from processor side plate,

Install new line filter to processor side
plate, : _

Solder leads to liné.filter,

Power up processor,

5.3.10 POWER PANEL —

The power panel is attached to the top rear of the
processor by five Allen head screws (Figure 5-11). For power
supply connections see Figure 5-12.

Remove all power from processor.,

Loosen two screws and remove rear connector
panel.,

Remove five Allen head screws (two at left end
and three at right end of panel) and lift panel
from processor, . .

Disconnect following connectors from secondary
regulator board:

(1) Pl2 to memory motherpoard.

(2) P19 to display I/0 board.
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Screw Screw

Screw Screws | Fan (Bl) Power Panel Screw

Rear Connector Panel

Figure .5-11. Power Panel and Fan
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P4

L

J3/P1 P13 P19 P12 _. P16

Figure 5-12. Power Supply Connections
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5.3.11 FAN

The

(3) P16 to deflection raster scan board,
(4) P13 to processor/emulation board.

Disconnect following <connectors from power
supply II board:

(1) J3/P1 from power switch Sl.
(2) P4 to control transformer Al7T1.

To install power panel, place panel near rear
of processor.

Connect following connectors on power supply II
board:

(1) J3/Pl1 from power switch Sl.
(2) P4 from control transformer Al7Tl.

Connect following connectors on secondary
regulator boara:

(1) Pl2 from memory botherboard.

(2) P19 from display I/O board.

(3) Pl6 from deflection raster scan board.
(4) P13 from processor/emulation board.

Install power panel on rear of processor with
five Allen head screws.

Install rear connector panel with two screws.

Power up processor.,

fan is mounted on the power panel on the rear

of the processor with four Allen screws. See Figure 5-11.

Remove all power from processor,

Remove power panel from processor (Paragraph
5.3.10).

Disconnect fan connector P6/J1l.

Remove four Allen screws holding fan to power
panel.,
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e, Lift fan from power panel,

‘ f. Position fan on power panel with fan connector
positioned as before.

g. Secure fan with the four hounting screws.
‘ ' h. Connect fan connector P6/J1.
i, Install power panel.

j. Power up processor,
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SECTION 6

‘ OPTIONS

6.1 115VAC/230VAC POWER OPTION

The 1800 processor can be connected to operate on
either 115VAC or 230VAC. The connections for both input
voltages are shown in Figure 6-1. All voltage connections
are made on power supply board II (A5A3).

6.2 COMMUNICATIONS JUMPERS

All of the following jumpers are located on the
Display-1/0 board (Al), Figure 6-2.

6.2.1 - BAUD RATE CONVERSION
The 1800 processor communications module provides

internal generated baud rates of 150 baud thru 9600 baud
selected by jumpers as follows:

Receive Clock Transmit Clock
Jumper from E32 Jumper from E33
to one of following to one of following
‘ Baud Rate E points. Baud rate E points.
Baud Rate E Points
E34 9600 -
E35 4800
E36 2400
E37 1200
E38 600
) E39 300
’ E40 150
6.2.2  RECEIVE/TRANSMIT CLOCK SOURCE

The communications module can operate from either
an internal or external source for receive or transmit clock.
Each clock source may be selected with jumpers as £follows:

6-1
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E9 J4-9  BRN Al17T1
' |
|
|
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- Ell J4-3  RED
- - O
/(: | (<4—230VAC Only
T L R ORG
| El0 \\ J4-6
115VAC Only - .
)
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JT3-2 g ’ Jé—z YEL
N /%12
\ ! J1-3
| O
\. Jl-1 Bl
| O
6Common
E1l3
Voltage Jumper Chart ' p—--——0E1l7
. ! CR1
Voltage From To ' 5E16
E9 E10
115VAC Ell E12
E12 E1l3
230VAC E1l0 Ell

00-LTTSL

Figure 6-1. Processor Power Supply Connections for 115VAC/230VAC Input Power

«
.
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Figure 6-2.
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Receive Clock Source

External E27 to E26
Internal E27 to E28

Transmit Clock Source

External E30 to E29
Internal E30 to E31
6.2.3 NRZI JUMPERS
The communications module can operate in either the
NRZI or non-NRZI mode. Either mode can be selected by

jumpers on the Display-I/O board (Al) as follows:

NRZI Jumpers (NRZ if open)

E10 to Ell
E88 to EB89
6.2.4 PROCESSOR IDENTIFICATION SELECTION
The 1800 processor identification can be switch
selected by switcn S1 on the display - I/0 board (Figure
6-2) . To access the switch, the processor cover must be

removed. After the cover is removed, the switch is located
behind the air vent panel of the base plate on the lower
right side of the processor (Figure 6-3). The switch is an
eight pole switch. Each pole represents a bit of the eight
bit identification number. o
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Processor Identification Switch

~—,

-~

Figure 6-3. Location of Processor Identification Switch
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The processor identification can be selected as
follows: . -

Board Edge-——j

MSB ID Switch (S1) LSB
Y Y
1 8
Switch in UP
position . .
represents s “ 5w1§c§ in DOWN
Logic "1" : position
represents
. Logic "O"
Bit Pattern 1 OJ \l 0 OJ 1 1 0,
v v '
Octal ID 2 4 6
NOTE

The identification switch has an
“arrow*” and an “ON" designation on
the left side of the switch module.
Disregard this convention as it does
not apply to the setting of this
switch.

To change identification number, set all switch
poles to down position. This represents an identification
number of zero. Then set poles that should be ones for the
desired identification to the up position. Possible
identification numbers range from 001 to 377 octal. This
switch is not factory set.
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SECTION 7

PARTS LIST AND IPB'S

7.1 PARTS LIST

PART NUMBER

11-0522-001(4)
10-1211-001(3)
10-1384-005(2)
10-1402-001(7)

10-1420-001(5)
10-1448-001(3)
10-1456-001(4)
10-1497-001(5)

10-0696-001(7)
10-1002-001(1)
10-1166-005(6)

10-1167-001(7)

10-1292-002(5)
10-1340-001(0)
10-1342-001(6)
10-1392-001(1)
10-1416-001(6)

10-1417-001(9)

DESCRIPTION

ASSEMBLIES

Assy, 1800 Terminal and Keyboard
Assy, Control Transformer
Assy, Removable Keyboard

Assy, 1800 Terminal
(without Keyboard)

Assy, Power Panel II

Assy, Transformer, Power

Assy, Keyboard and Bracket
Assy, Flyback Transformer III
PWA'S |

PWA, Deflection Raster Scan

PWA, 32K RAM I
PWA, 8K ROM I
PWA, Power Supply II

PWA, Power Supply Control II

. PWA, Display I/0 III

PWA, Proceésor/Emulation II
PWA, Direct Buffer 1II
PWA, Secondary Regulator

PWA, Memory Motherboard II

REF DES

Ul
al7

A3

ul
A5
A5A3
A3

Al4

A4
aAg8-All
A7
ASA3
A5Al
Al

A2

ASA2

A6
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PART NUMBER DESCRIPTION ' REF DES
WIRE AND CABLES ‘
10-1047-002(7) ca, 40 Cpnductor, 1 in. Wl

10-1133-001(4) CA, 50 Conductor PC : A6W1l
10-1134-001(7) CA, Display to External Devices '

10-1147-001(6) CA, 26 Conductor, 36 in, .
(Micro bus cable)

10-1168-001(0) CA, Speaker AlS
10-1388-002(5) CA, Keyboard to Terminal

10-1419-001(5) HA, Power Panel II ‘ A5W1
10-1431-001(S) CA, 5500 I/0, Internal

10-1439-001(9) CA, Interboard, Filament/Sync AS5W2
10-1440-001(9) CA, Memory Motherboard Power W4
10-1441-001(2) CA, Defl. Raster Scan Bd. Power W3
10-1442-001(5) CA, Display I/0 Power W2 ‘
10-1443-001(8) CA, Processor/Emulation Bd. Power Wl

10-1453-001(5) HA, Power Input II Al3

10-1509-001(7) CA, 1800 to Synchronous Modem
and ACU

10-1510-001(7) CA, 1800 to Async Modem W/Rev. Ch.
10-1511-001(0) CA, 1800 to Sync Modem
10-1512-001(3) CA, 1800 to Async Modem and ACU

MISC PARTS

47-0022-001(8) Fuse, 3a, 250V, NB, 3AG
(Power Line)

47-0050-001(3)  Fuse, PICO, 2a (Display I/0
Board)

48-0007-001(6) Filter, Line, 3a




(\

s v mm—— e .

75217-00

PART NUMBER

56-0029-001(1)
57-0002-001(3)

78-0093-001(4)

81-0038-001(7)
81-0064-001(6)
83-0010-001(3)

DESCRIPTION

MISC PARTS (Cont)

Yoke, CRT

Fan

Switch, Power
Transformer, Flyback
Transformer, Power

CRT

REF DES

85-0074-013(4) Keyboard and Bracket, 1800/3800 Std
90-0044-001(4) Loctite

90-0053-001(8) Thermacote

90-0060-001(6) Adhesive, PL10-BOND

90-0099-001(4) Adhesive, RTV-108

7.2 ILLUSTRATED PARTS BREAKDOWN

The included set of IPB's <cover the major
mechanical assemblies of the 1800 Processor, The physical
views of the electrical assemblies behind-their corresponding
schematic diagrams in Section 8 of this manual,

The IPB set is composed of the following assembly
drawings.

FIGURE DRAWING REFERENCE
NUMBER NUMBER DRAWING TITLE DESIGNATOR
7-1 11-0522 1800 Assembly, Removable

Keyboard Ul
7-2 10-1402 1800 Terminal Assembly,

Removable Keyboard Ul
7-3 10-1384 Removable Keyboard Assembly A3
7-4 10-1420 Power Panel Assembly II A5
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SECTION 8

REFERENCE MATERIAL

. 8.1 1800 PROCESSOR ROM DEBUG GUIDE

. The 1800 Processor ROM Debug Guide is included on
Page 8-4. .

8.2 REFERENCE DRAWINGS

The reference drawings consist of wiring and
cabling diagrams, schematic diagrams, and PWA outlines,

NOTE

The schematics and drawings contained in this section are
copies of released drawings and may or may not include all
existing Engineering Order (E.O.) changes, Schematics and
drawings are replaced when outstanding E.O.'s are
incorporated in the released drawing, If the accuracy or
effectivity of a drawing 1is gquestionable, the Customer
Service Engineer should review applicable Tech Tips and Field
Change Orders for current E.O. status, _ :

FIGURE DRAWING REFERENCE

NUMBER NUMBER DRAWING TITLE DESIGNATOR

WIRING AND CABLING

8-1 01-0699 ICD, Power Panel II _. A5
8-2 01-0701  ICD, 1800 II ' ul
8-3 10-1134 CA,'Display to External

Devices
8-4 10-1168 CA, Speaker 'AlS5
8-5 10-1211 Assy, Control Transformer Al7
8-6 10-1388 CA, Removable Keyboard to

Terminal
8-7 10-1419 HA, Power Panel II ' ASW1
8-8 10-1431 CA, 5500 I/0, Internal
8-9 10-1439 CA, Filament/Sync, Interboard ASW2
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FIGURE

- NUMBER

8-10
8-11

8-12
8-13
8-14

8-15
8-16
8-17

8-18
8-19
8-20

8-21
8-21a
8-22
8-22A
8-23
8-23a
8-24
8-24a
8-25
8-25A

DRAWING REFERENCE
NUMBER DR%WING TITLE DESIGNATOR
WIRING AND CABLING (Cont)

10-1440 CA, Memory Motherboard Power . W4
10-1441 CA, Defl, Raster Scan Bd.

Power ‘W3
10-1442 CaA, Display I/0 Board Power W2
10-1443 CA, Proc/Emulation Bd Power Wl
10-1448 Assy, Transformer, Power

Panel 1II ASA3
10-1453 HA, Power Input II Al3
10-1497 . Assy, Flyback Transformer III Al4
10-1509 CA, 1800 to Synchronous Modem

and ACU
10-1510 CA, 1800 to Async Modem W/Rev. Ch.
10-1511 CA, 1800 to Sync Modem
10-1512 CA, 1800 to Async Modem and ACU

PROCESSOR SCHEMATICS AND PWA'S

01-0044
10-0696
01-0213
10-1002
01-0370
10-1166

01-0569

10-1342
01-0570

10-1340

SD, Deflection Raster Scan A4

PWA -

SD, 32K RAM Memory A8-All
PWA

SD, 8K ROM I » A7

PWA

SD, Processor/Emulation II A2

PWA

SD, Display I/0 III Al

PWA
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FIGURE DRAWING
NUMBER NUMBER DRAWING TITLE

PROCESSOR SCHEMATICS AND PWA'S (Cont)
8-26 01-069; S?, Meﬁory Motherboard II
8-26A 10-1415 PWA

POWER PANEL SCHEMATICS AND PWA'S
8-27 01-0371  SD, Power Supply II
8-27A 10-1167 PWA
8-28 01-0538 SD, Power Supply Control II
8§-28A 10-1292 PWA
8-29 01-0696 SD, Secondary Regulator
8-29a 10-1416 PWA
KEYBOARD SCHEMATICS AND PWA'S

8-30 01-0677 SD, Direct Buffer II
8-30A 10-1392 PWA
8-31 35-1496 SD, Keyboard (OEM)
8-31A 65-1496 PWA (OEM)

REFERENCE
DESIGNATOR

A6

AS5SA3

ASAl

A5A2
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