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SECTION 1

M900B SUMMARY

The M900B Programmer is a portable, intelligent PROM programming instrument with pluggable personality
modules. The plug-in personality modules allow the basic instrument to program a wide range of MOS and
bipolar PROMs. The M900B is microprocessor-controlled, providing interaction with the operator to guide
him through each operation. The microprocessor also interacts with the PROM, assuring rapid and accurate
device programming. The M300B is equipped with a Buffer Memory, which affords editing capability and
permits direct or indirect duplication and programming operations.

OPERATING FEATURES

M900B Control Unit

PROGRAM, LIST, DUPLICATE and VERIFY modes of operation

Automatic BLANK check in all non-buffered modes

Hexadecimal Keyboard and Displays (0-9, A-F)

Data Invert Switch

DUPLICATE and VERIFY Master-to-Buffer, Master-to-Copy and Buffer-to-Copy

Series 90 Personality Modules

e |ndividual Zero Insertion Force PROM sockets for Master and Copy PROMs
e Binary Data Display for Copy PROM (4 or 8 bits)
e Control Switches as required to enable special functions

OPTIONAL EQUIPMENT AND CAPABILITY
9103 - ERASE LIGHT SYSTEM - Ultra-Violet light source with timer for erasing MOS PROMs.

9108 - RS-232-C COMPUTER/TERMINAL/BUFFER INTERFACE - Uses M303 Adapter.

9111 - PAPER TAPE READER - Provides interface between M900B and M301 Paper Tape Reader. Allows
DUPLICATE and VERIFY operations from paper tape.

9112-2 - TTY INTERFACE - ASCII-HEX coded TTY Interface with automatic Baud rate selection.

9114 - COMPUTER INTERFACE - Parallel data and handshake |/0 - High speed. Allows remote controller
to PROGRAM or LIST the Buffer using 8-bit parallel data transfer bus.

9115 - RS-232-C INTERFACE TO M900B RAM BUFFER - Allows LIST and PROGRAM functions.
9118 - TERMINAL/MODEM/COMPUTER MULTIBAUD INTERFACE - ASCII/RS-232-C compatible.

9119 - CHECKSUM OPTION - Allows unique identification and confidence check of coded PROMs and
buffer.
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HEXADECIMAL NOTATION

Hexadecimal notation is a convenient way to represent 16 combinations of four bits of information with a
single character for each combination. The most popular character set for displaying hexadecimal data
consists of the characters 0 through 9 to represent the binary combinations 0through 9 and the characters A,
B, C, D, E and F to represent the number combinations 10 through 15:

HEXADECIMAL BINARY BITS DECIMAL
CHARACTERS 8421 CHARACTERS

0 0000 0

1 0001 1

2 0010 2

3 0011 3

4 0100 4

5 0101 5

6 0110 6

7 0111 7

8 1000 8

9 1001 9

A 1010 10

B 1011 11

C 1100 12

D 1101 13

E 1110 14

E 1111 15

Figure 1-1 Conversion Table

As an extension of this technique, all 256 combinations of 8 bits can be represented by two hexadecimal
characters, as shown in the following examples.

HEXADECIMAL BINARY DECIMAL
CHARACTERS BITS CHARACTERS
.

00 0000 0000 0

01 0000 0001 1

3E 0011 1110 62

42 0100 0010 66

E1 1110 0001 225

FF 1111 1111 255

Figure 1-2 Conversion Table
Going further, all 4096 combinations of 12 bits can be represented by three hexadecimal characters. This

technique can be extended indefinitely by adding one hexadecimal character for each four bits of
information.
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SECTION 2

ADDRESS FIELD DEFINITION

All of the keyboard operations and some of the remote control options allow the operator to select a partial
address field to operate on. If the operator does not select a partial field all addresses will be operated on.

FULL ADDRESS OPERATION

Whenever a mode is selected the hexadecimal display indicates the FULL PROM size to the operator by
automatically displaying the FIRST address and the LAST address. The FIRST address is always all zeros and
the LAST address is always all ones represented in hexadecimal. The hexadecimal indications for the FIRST
and LAST addresses of all PROMs are given in Table 2-1.

HEXADECIMAL FULL
PROM FIELD ADDRESS
PROM SIZE
FIRST LAST
ADDRESS ADDRESS

-
16 by X 0 F
32 by X 00 1F
64 by X 00 3F
128 by X 00 7F
256 by X 00 FF
512 by X 000 1FF
1024 by X 000 3FF
2048 by X 000 7FF
4096 by X 000 FFF

£}

Figure 2-1 Prom Size Field Definition

The FULL address field indicates to the operator that all addresses of the PROM will be operated on. The
operator may accept the full address or select a partial address.

PARTIAL ADDRESS OPERATION

The operator has the option of changing the FULL address to a PARTIAL field before initiating the operation.
A PARTIAL field may be as small as a single location and as large as the FULL address field.

When FIRST address and LAST address appear in the hex display the operator can re-define the field by
keying in a START address and an END address. The START and END addresses define the new field to be
operated on. If the START address is greater than the END address the operation will begin at the START
address and stop at the LAST address. If the START and END addresses are equal a single location will be
operated on.
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SECTION 3

OPERATING PANEL DESCRIPTION

The operating panel shown in Figure 3-1 has all the controls and indicators necessary for keyboard operation
plus the connectors for operating with remote control options. All data and addressing information is
represented in hexadecimal notation. A convenient HEX to BINARY conversion table is printed on the control
panel to assist the operator. A Dedicated Personality Module is shown plugged into the control unit.

DATA REMOTE BUFFER DATA
BINARY COPY INTERFACE NORMAL INVERT HEXADECIMAL
DISPLAY SOCKET CONNECTORS SWITCH SWITCH DISPLAY

PROM P

| sEmiaL
| INTERFACE

\'.I
L

PARALLEL
INTERFACE

NOT B

Elll

/ E

wasiin

D
g L1 :‘E;I
5

BUIEEN
L[]
COPY

PERSONALITY MASTER PLUGGABLE MODE HEXADECIMAL CONTROL
CONTROLS SOCKET PERSONALITY SELECT KEYS KEYBOARD KEYS
MODULE 4) (18) (3)

Figure 3-1 MS900B Operating Panel



DISPLAYS AND INDICATORS

Not Erased Indicator: An individual indicator located above the keyboard which lights if the address field in
the Copy PROM is not completely blank. Pressing the ENTER button during definition of the address field in
any non-buffered mode initiates a BLANK check.

Hexadecimal Display: A six-digit character display capable of showing the Hex characters 0-9, A, B, C, D, E, F.
This display is located above the keyboard and is used for indicating both address information and data.

The leftmost characters represent address information. The rightmost characters can be: address
information, which appears during the field definition phase at the beginning of all operating sequences;
coded operating questions, which appear in the duplicating mode as a guide to entering changes; data at all
other times. In LIST, this data is the Hex equivalent of the Binary Data Display; in PROG, it is the data to be
loaded into the Copy PROM; in VER and DUP, it is the data stored in the Master PROM (in this case, the Binary
Data Display simultaneously indicates the data in the Copy PROM).

Binary Data Display: Located in personality module. Will display data depending on mode.

KEYBOARD

Hexadecimal Keys: Sixteen keys labeled 0-F and arranged in four rows of four keys. Each key corresponds to
the Hex equivalent of a 4-bit binary number. (See Hexadecimal Notation) These keys are used to enterdata or
to define the address field to be operated upon.

TOGGLE SWITCHES

Data Invert Switch: Located above the Hex display. This switch affords the capability of inverting data during
operation in any mode.

Buffer Memory Switch: Located above the Hex display. Placed in the NORMAL position, this switch permits
data transfers directly from Master to Copy without alteration of Buffer contents. In the BUFFER MEMORY
position, the Buffer is the object of data transfers from Master or to Copy.

CONTROL KEYS

LIST Key: A mode control key which permits the sequential display of any or all Copy PROM or Buffer
locations on both Binary Data Display and Hex Display.

PROG Key: A mode control key which permits the sequential loading of any or all Copy PROM or Buffer
locations from the keyboard.

VER Key: A mode control key used for high-speed verification of data loading. Verifies that data has been
copied correctly into Copy PROM or Buffer.

DUP Key: A mode control key which selects high-speed loading of Buffer from Master or of Copy from Master
or Buffer.

RESET Key: A control key which cancels operation in progress, without altering Buffer. RESET clears the Hex
display and indicates on the binary Data Display the datain address zero of the Copy PROM or Buffer. A mode
control key (LIST, PROG, VER, DUP) must be pressed before system will operate after RESET.

ENTER Key: A dual function key used to initiate operations or specify Buffer-to-Copy programming.

CLEAR Key: A dual function key used to clear data entries manually or specify Master-to-Buffer data
transfers.

REMOTE OPTION CONNECTORS

Serial Interface: The SERIAL INTERFACE connector is a 9-pin “D" type connector located in the center of the
control panel. This connector provides a six circuit, two wire current loop interface for the 9112 TTY option.

Parallel Interface: The PARALLEL INTERFACE connector is a 25-pin “D” type connector located in the center
of the control panel. This connector provides 11 TTL input and output lines forimplementing options such as
9108, 9111, 9114, 9115, 9118.
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SECTION 4

PERSONALITY MODULE DESCRIPTIONS

Plug-in personality modules for the MS00 PROM Programmer include three types: Dedicated, Generic and
Gang. Dedicated Modules are configured to program one or more devices with the same pinout. Generic
Modules utilize Pinout Adapters and configurators to program any of a manufacturer's Generic line of
PROMs. Gang Modules program multiple PROMs (usually 8) simultaneously.

In all cases, the Personality Module interfaces with the Control Unit to provide the various voltages required to
program and read a particular PROM, accommodating the various interface options of the Control Unit
automatically.

Each module plugs into a Control Unit, using three D-type connectors. These connectors are proven and
reliable. Each module has one (or more) COPY sockets and one MASTER socket. Programming voltages are
never applied to the MASTER socket, protecting the PROM.

DEDICATED MODULES

These modules are configured to program one or a few PROMs with identical pinouts. In some cases, a switch
is used to permit one module to program two PROMs of the same family (e.g. 256x4 and 512x4), when the
pinouts are compatible. In a few cases, the switch is used to set the operating conditions to satisfy one
manufacturer's product which differs from others with similar products (e.g. PM9001A).

Figure 4-1 Dedicated Personality Module
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The COPY socket is located on the upper half of the module mounting plate; pin 1 is located next to the locking
lever on the zero insertion pressure (ZIP) socket. Binary lights are located to the left of the COPY socket and
display the contents of the COPY socket. Either 4 or 8 lights are used, depending on the configuration of the
PROM to be programmed. The MASTER socket is located on the lower half of the module mounting plate; its
ZIP socket is indexed the same way as the COPY socket.

The handle affixed to the Personality Module plate is designed to assist in insertion and removal of the module
from the Control Unit, by being mounted coaxially with the D-type connectors. Removal of the module is
accomplished with a direct upwards pull or slight back-and-forth motion. Insertion is the reverse, except that
care should be exercised to ensure that the D-type connector shells are mated properly before applying force
to seat the module. When properly seated, the module plate is flat on the top of the Control Unit.

Figure 4-2 Installation and Removal of Personality Module

Certain dedicated modules have special features or functions, and therefore have special Operating
Instructions. These are provided with each module.
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GENERIC MODULE

Generic Modules are designed to program all PROM types of a particular manufacturer, using adapters to
conform to specific pinouts and configurators which allow the Control Unit to automatically accommodate
different sizes and types of PROMs (i.e. 512x4 or 1024x8). The polarity of unprogrammed PROM locations and
the type (bipolar or MOS) is also contained in the configurator. (Refer to the PROM User's Guide for specific
Pinout Adapter and Configurator types for particular PROM types.)

Signals are passed from the base module to the Pinout Adapter via two 25 pin D-type connectors, the same
reliable type used to connect the Personality Module to the Control Unit. The configurator is mounted via a
ZIP connector located on the bottom right of the module mounting plate. The configurator must be mounted
as shown below in order for the module to function properly. It should also be the proper size and type (e.q.
2048x8 (EH) for a 2716).

With the proper Pinout Adapter and Configurator installed, the Generic Module functions identically to a
Dedicated Module of the same type. Additional Pinout Adapters and Configurators are constantly being
added to accommodate the everbroadening line of PROMs being manufactured.

Each Generic Module is furnished with a Configurator chart, detailing the various Pinout Adapters and
Configurators required to Program the manufacturer's line of PROMs. Those modules having special features
or requiring special operating techniques are furnished with special operating instructions.

Generic Module

Personality Module

Configurator

Pinout Adapter

Figure 4-3 Generic Personality Module
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GANG MODULES

Gang Modules are designed to program multiple PROMs simultaneously. The operation of each one is
tailored to the PROM being programmed, and each one has its own special Operating Instructions.

Vp FAULT

PIN1
.

= = M0 ]PRO-LOG

JJCORPORATION

Lx!

MASTER PM3051A
2708 GANG

seria vo. [ O

Figure 4-4 Gang Personality Module
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SECTION 5

M900B NON-BUFFERED OPERATION

In LIST or PROG modes, the MS00B displays or programs the Copy PROM according to the operator's keyed
instructions. The MS00B prompts the operator with the Copy PROM address range and waits until the ENTER
key is depressed or until new start and stop addresses are keyed in. At that point, the display shows stored
data at the first location (in LIST mode) or waits for data to be stored at the first location (in PROG). The
M900B proceeds on command to the next location and continues until the stop address is reached, a new
mode is selected, or the programmer is RESET.

In DUP and VER modes, the operator is prompted to select the desired PROM address range as start and stop
addresses. From that point the duplication or verification operation is fully automatic.

RESET: Halt All Operation

RESET

The RESET key is an overriding input to the MS00B which halts all operations and returns the programmer to
the idle state. The effect is the same as turning power on.

RESET can be used to stop the automatic operation VER once it has started running. The current location may
not program correctly if RESET occurs during the DUP operation.

CLEAR: Correct Miskeyed Address/Data

CLEAR

In all modes the M300B provides default address setup information when needed, but gives the operator the
opportunity to key in new address information prior to performing the selected operation. If the operator
elects to key in this information and a mistake is made, the CLEAR button may be used to clear the display one
digit at a time so that correct information can be keyed in. The addresses or address/data in the display at the
time ENTER is pressed will be used by the M900B, so CLEAR must be used prior to ENTER.

In PROG mode, the CLEAR key may also be used to alter the address sequence at any time so that blocks of
Copy PROM locations may be skipped over during manual Copy programming. Note that if the address
sequence is changed and replaced with an address that is higher than the specified end address, the M900B
cannot stop the PROG mode automatically. Either a new mode must be selected or RESET used to terminate
the PROG mode in this case.

BUFFER SELECTION

When the BUFFER/NORMAL toggle switch is in the BUFFER .EESZEH“Y 13\?;:1-
position, the Mode keys specify Buffer operations rather than

normal Personality Module operations. Inthe NORMAL position, (~

the buffer is deselected but its data content is unaltered. For \/ll 7 $ /
buffered operation refer to Section 6. The MS00B will not :

recognize a change in the position of the BUFFER/NORMAL NORMAL

toggle switch until a Mode key is pressed.
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MODE KEYS

LIST PROG DuUP VER

In Non-Buffered operation, the Mode keys provide the following types of operation:

LIST any or all Copy PROM locations in the display.

PROGram any or all Copy PROM locations from the keyboard.

DUPIlicate any portion of Master PROM into the corresponding Copy PROM location.
VERIify any operation by comparing the data content of Master and Copy PROMs.

RESET must be pressed before new mode selection. While in LIST or PROG mode, reset may be depressed
and a new mode selected any time operation on an individual location is completed. In DUP or VER mode,
operation must be executed on the entire address range before new mode selection.

When a mode key is pressed all setup information for the previous mode is cleared and a new setup must be
made.

The M900B will not recognize a change in the position of the BUFFER/NORMAL toggle switch until a Mode
key is pressed.

MANUAL MODES

LIST PROG

These modes give the operator keyboard control over reading data stored in any portion of the Copy PROM
\LIST) or programming new keyboard data into any portion of the Copy PROM (PROG).

Address Range Definition

When LIST or PROG key is pressed the M900B display shows the
first and last Hex addresses of the Copy PROM (2 or 3 digits
depending on PROM type). This prompts the operator to select
the first and last Copy PROM addresses to be operated on.

1. Press ENTER to specify the entire Copy PROM, or

2. Key in new first and last addresses to LIST or PROG a smaller
block or Copy location. Then press ENTER. (Use CLEAR to
correct a miskeyed address prior to ENTER.)

......
i h
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LIST MODE

LIST

In LIST mode, the display now shows the address specified to be the start location, and the data currently
stored in the Copy PROM at that location. The M900B refers to the Personality Module installed to determine
the number of data digits to display: one digit for 4-bit PROMs, or two digits for 8-bit PROMs.

Press ENTER to step to the next sequential Copy PROM location and continue until the last specified address
location is displayed (or select a new Mode or RESET any time). When the last Copy PROM location has been
displayed, the next ENTER causes the display to show “F" (Finished).

ADDRESS DATA
000 12
001 34 - | ENTER .
002 56
COPY PROM
PROG MODE

PROG

In PROG mode, the display now shows the address specified to be the start location, and awaits an operator
entry of data from the keyboard.

1. Press ENTER to step over the location without altering it; or

2. Press CLEAR one, two, or three times to clear the Copy PROM address, enter new address and proceedto a
different area in the Copy PROM; or

3. Key in data to be stored at the Copy address location now in the display (use CLEAR to correct miskeyed
data), then ENTER to store the displayed data at the displayed address and step to the next location.

4. Repeat until the last specified address has been programmed, at which time the display will show “F"
(Finished), or RESET at any time.

If any of the bits at a Copy location will not successfully program, the MS00B will stop at that location and
display “E" (Error) preceding the data in the display. The binary Data Display indicates the actual pattern in
the Copy PROM. Operator should proceed as follows:

Fusible PROMs: As it attempts to program the bad location, the unit typically takes less than a second before
indicating error, although delays of up to 12 seconds are possible. With most PROMSs the operator may retry
the failed location by pressing ENTER (check PROM manufacturer's specifications to ascertain whether retry
is permissible). The display will indicate next sequential address if retry is successful; if not, “E" will reappear
in the display. If it is desired to step over the failed location, the operator must reset and redefine the address
field, using the address after the failed location as start address.

Ce]lolell]

S ADDRESS DATA
8 .9‘.|":1]|I BII r % 000 12
T T { R 3| | enven > 001 AB
s]E]i7) [l & - =
0] 23] - — COPY PROM

CIMEGE)

UV PROMSs: Following an unsuccessful attempt at programming, the hex keyboard is locked out, preventing
any new data entry, however, pushing enter steps over failed location allowing PROG to proceed. The
operator can use a failed PROM in the DUPLICATE mode to generate a good PROM. DO NOT TRY TO
REPROGRAM A FAILED UV ERASABLE PROM WITHOUT COMPLETE ERASURE since this will resultin a
marginal data condition.
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AUTOMATIC MODES

DuP VER

DUP and VER are automatic, high-speed load and compare modes which can be used to program a blank
Copy PROM from Master or verify a programming operation. Specify first/last PROM addresses.

Once the operation has been keyed in, the M900B begins running at high speed. A PROM programming
operation proceeds at a reduced speed according to the PROM manufacturer's programming and duty cycle
specifications.

Address Range Definition
When the DUP or VER key is pressed, the M300B display shows the first and last Hex addresses of the Copy
PROM. This prompts the operator to select the first and last PROM addresses to be operated on.

1. Press ENTER to specify the entire Copy PROM, or

2. Key in new first and last addresses to DUP and VER a smaller block of Copy locations, according to PROM
type from the following table. Then press ENTER. (Use CLEAR to correct miskeyed address prior to
ENTER.)

HEXADECIMAL FULL PROM FIELD ADDRESS

PROM SIZE FIRST ADDRESS LAST ADDRESS
16 by X 0 F
32 by X 00 1F
64 by X 00 3F
128 by X 00 7F
256 by X 00 FF
512 by X 000 1FF
1024 by X 000 3FF
2048 by X 000 7FF
4096 by X 000 FFF

DUP MODE

DuP

In DUP mode, the display now shows C0, which prompts the operator to key in any desired changes in Master
content before duplication.

1. Key in desired address and new data (use CLEAR to correct any miskeyed data), then press ENTER.
Display now shows C1.

2. Next desired change may be entered as above. (Up to 16 corrections may be made), or

3. Press ENTER to initiate DUP process. The display shows each PROM address (and the corresponding
data) in sequence. At completion, display shows “F" (Finished) unless an error has been encountered.

If any of the bits at a Copy location will not successfully program, the MS00B will stop at that location and
display “E" (Error) preceding the data in the display. The Binary Data Display indicates the actual pattern in
the Copy PROM. Operator should proceed as directed in PROG section.
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VER MODE

VER

In VER mode, after address definition, the M900B performs high-speed comparison of Master to Copy. The
display shows Copy PROM addresses and corresponding Master location data in sequence. Copy data is
displayed in the Binary Display. If a mismatch occurs the M900B display will HALT showing address of
mismatch and master data. Pressing ENTER will cause VERIFICATION to proceed.

DATA NORMAL/DATA INVERT

The DATA NORMAL/INVERT toggle switch is functional in all
modes. In the NORMAL position, data transfers to the display
and the Copy PROM are unaltered. In INVERT position, the
operations are affected as follows:

1. LIST Copy PROM Content

ADDRESS DATA

The data content at each Copy 001 S
location is inverted prior to being 002 AF
displayed. 003 20 |

COPY PROM

2. PROGRAM Copy PROM
Keyboard data is displayed in
true form but inverted prior to
being programmed into Copy.

[oJe]iF]
[o](2]e]
_Ejl
=I)

[
=

=]
J[o][][=]
[=

EX

Il

Li

.ﬂl

I.—_

3. DUPLICATE Master to Copy
True Master PROM and aDORESS oATA
corrections displayed; inverted [ 223 | o ]
data programmed into Copy. MASTER PROM
CDHR?CTIONS

4. VERIFY Master to Copy
Copy content compared to
inverted Master Content. True
Master data displayed on Hex
display, Copy data on Binary
Display.

ADDRESS DATA
[ oec 04 |

J
MASTER PROM

BUFFER  DATA
MEMORY  INVERT
LS,
( @\
N ? /
NORMAL
ADDRESS DATA
[ a3 DB
COPY PROM
ADDRESS DATA
I 223 [ F j
COPY PROM
D‘
ADDRESS DATA
= | oec FB J

COPV PROM
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SECTION 6

M900B BUFFERED OPERATION

The CMOS RAM Buffer included in the M900B provides a workspace (2Kx8 standard; 4Kx8 optional) where
PROM code can be accumulated and manipulated prior to programming a blank PROM. The Buffer can be
loaded from the MO0OB keyboard, from the Master PROM or from remote options 9108,9111,9112,9114, 9115
and 9118. The Copy PROM can then be programmed directly from any portion of the Buffer. The M900B
features “Data Displacement” during Buffer input and output operations, providing editing capability. Code
can be inserted, deleted, moved and changed. the M900B power can be switched off for at |east sixty seconds
without losing Buffer data. Using this feature, a user may copy data to the Buffer from one type of PROM (For
example the 1702A) turn power off, change personality modules (for example, to the PM9005A for 2708), turn
power on and program the new PROM type with contents of the Buffer.

BUFFER  DATA
MEMORY  IMVERT

=
-b‘;) (3]

NORMAL

DuUP
VER
(ENTER) LIST

'

oopooonooooo
gooooonnonon

9107 ust || Pros || oue || ver AESET

S L
COPY

BUFFER

CLEAR

MASTER
TO
BUFFER

BUFFER
O

DUP
VER
(CLEAR) PROG

COPY

o2 |lm
W[N]

C
8
4
0

pooooooooaoo
000000000000

ENTER

MASTER

Figure 6-1 MS900B Control Panel

OPERATION SUMMARY

In LIST and PROG modes, the M900B displays or loads the Buffer according to the operator's keyed
instructions. The MS00B prompts the operator with the address range (000-7FF if 2K, 000-FFF if 4K) and waits
until the ENTER key is depressed or until new start and stop addresses are keyed in. At that point, the display
shows stored data at the first location (in LIST mode) or waits for data to be stored at the first location (in
PROG). The M900B proceeds on command to the next location and continues until the stop address is
reached or the programmer RESET.

In DUP and VER modes, the operator is prompted to select the PROM address range of interest as Start and
Stop addresses, the first buffer location of interest, and whether the Master PROM and Buffer, or the Buffer
and Copy PROM are to be operated on. At that point, the Buffer load, PROM programming, or verification
operation is fully automatic.

For operation with Buffered options, refer to the specific option. Although each option varies somewhat in
operating procedure, the data obtained from the remote source is stored in the buffer. Once the data is in the
buffer, it is usable as described herein.
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BUFFER SELECTION

When the BUFFER/NORMAL toggle switch is in the BUFFER BUFFER  DATA
position, the Mode keys specify Buffer operations rather than MEMORY  INVERT
normal Personality Module operations. Inthe NORMAL position, N

the buffer is deselected but its data content is unaltered. For g
NORMAL operation refer to Section 3. The M300B will not =/ .
recognize a change in the position of the BUFFER/NORMAL =
toggle switch until a Mode key is pressed. NORMAL

POWER OFF/ON BUFFER CHARACTERISTICS

The Buffer's data content is random at initial power-on. It is recommended that the Buffer be
cleared to the erased state of the PROM type used prior to loading valid data into the Buffer.
See the procedure for “Clearing the Buffer”, page 6-8.

The M900B power may be switched off for at least 60 seconds without losing the Buffer's

content. This facilitates changing Personality Modules so that buffer data accumulated from OFF
one PROM type can be programmed into another type of PROM. Removing Personality

Modules with power applied to the instrument is not recommended.

RESET: Halit All Operations

RESET

The RESET key is an overriding input to the M900B which halts all operations and returns the programmer to
the idle state. The effect is the same as turning the power on except that the Buffer's data content is protected
from RESET.

RESET can be used to stop the automatic operation VER once it has started running. The current location may
not program correctly if RESET occurs during the DUP operation.

CLEAR: Correct Miskeyed Address/Data

CLEAR

In all modes the MO00B provides default address setup information, however when needed, the operator has
the opportunity to key in new address information prior to performing the selected operation. If the operator
elects to key in this information and a mistake is made, the CLEAR button may be used to clear the display one
digit at a time so that correct information can be keyed in. The addresses or address/data in the display at the
time ENTER is pressed will be used by the MS00B so CLEAR must be used prior to ENTER.

In PROG mode, the CLEAR key may also be used to alter the address sequence at any time so that blocks of
Buffer address locations may be skipped over during manual Buffer loading. Note that if the address
sequence is changed and replaced with an address that is higher than the specified end address, the M900B
cannot stop the PROG mode automatically. Either a new Mode must be selected or RESET used to terminate
the PROG mode in this case.
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MODE KEYS

LIST PROG DUP VER

With the RAM Buffer selected, the Mode keys provide the following types of operations:

LIST any or all Buffer locations in the display

PROGRAM any or all Buffer locations from the keyboard

DUPLICATE any portion of the Master PROM into the Buffer, displaced to any Buffer location
DUPLICATE Buffer data, displaced from any Buffer location, into any portion of a blank Copy PROM.
VERIFY any operation by comparing Buffer data with the data content of the Master or Copy PROM.

RESET must be pressed before each new mode selection. While in LIST mode, a new mode may be selected
any time operation on an individual location is completed. In DUP mode, operation must be executed on the
entire address range before new mode selection. In PROG or VER mode, the RESET key may be used to
terminate the operation.

When a Mode key is pressed all setup information for the previous mode is cleared and a new setup must be
made.

The M900B will not recognize a change in the position of the BUFFER/NORMAL toggle switch until a Mode
key is pressed.

MANUAL MODES

LIST PROG

These modes give the operator keyboard control over reading data stored in any portion of the Buffer (LIST)
or loading new keyboard data into any portion of the Buffer (PROG).

Address Range Definition

When LIST or PROG is pressed the M900B display shows the
first (000) and last (7FF or FFF) hexadecimal addresses of the
buffer. This prompts the operatortoselect the first and last Buffer
addresses to be operated on.

1. Press ENTER to specify the entire buffer, or
2. Key in new 3-digit first and last addresses to LIST or PROG a smaller block of Buffer locations. Then press
ENTER. (Use CLEAR to correct a miskeyed address prior to ENTER.)

NoT ERAsED (@)

The NOT ERASED indicator is not functional with the RAM Buffer selected. To determine whether or not the
Copy PROM is erased switch to NORMAL mode and refer to Section 4.
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LIST MODE

LIST

In LIST mode, the display now shows the 3-digit address specified to be the start location, and the data
currently stored in the Buffer at that location. The M900B refers to the Personality Module installed to
determine the number of data digits to display: one digit for 4-bit PROMs or two digits for 8-bit PROMs.

Press ENTER to step to the next sequential Buffer location and continue until the last specified address
location is displayed (select a new Mode or RESET anytime). When the last Buffer location has been
displayed, the next ENTER causes the display to show “F” (Finished).

ADDRESS DATA
000 12
001 34 = | ENTER o
002 56
BUFFER
PROG MODE

PROG

In PROG mode, the display now shows the 3-digit address specified to be the start location, and awaits an
operator entry of data from the keyboard.

1. Press ENTER to step over the location without altering it, or

2. Press CLEAR one, two or three times to clear the Buffer address, enter new address and proceed to a
different area in the Buffer, or

3. Key in data to be stored at the Buffer address location now in the display (Use CLEAR to correct miskeyed
data), then ENTER to store the displayed address and step to the next location.

4. Repeat until the last specified address has been loaded, at which time the display will show “F" (Finished).
Depress RESET before selecting a new mode. RESET may also be used at any time programming is
complete on a location.

N
.C ' 0 ] l‘ EJLF _ ADDRESS DATA
8l o][a]l8] - 000 12
—_—rare PPii g i i | | enren > oo AB
L4 ][L_?J'\_ﬁ. 7] bl i 002 56

—ar T =i = e BUFFER

B
=
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AUTOMATIC MODES

DUP

VER

DUP and VER are automatic, high-speed load and compare modes which can each be used for two distinctly

different types of operations:

Master-to-Buffer

1. Transfer or compare Master PROM data into the Buffer. Specify first/last Master PROM
addresses (and thus the number of locations to transfer), and where to load the data in the
Buffer. The CLEAR key specifies a master-to-buffer operation.

Buffer-to-Copy

2. Program a blank Copy PROM with buffer data, or verify a programming operation. Specify
first/last Copy PROM addresses to be programmed or compared and where to find the data
in the Buffer. The ENTER key specifies a buffer-to-copy operation.

CLEAR

ENTER

Once the operation has been keyed in to the MO00B, it begins running at high-speed. A PROM programming
(Buffer-to-Copy) operation proceeds at a reduced speed according to the PROM manufacturer's

programming duty cycle specification.

ADDRESS RANGE DEFINITION

When DUP or VER is pressed, the M900B shows the first/last address range of the Personality Module (Master
or Copy PROM) according to PROM type from the following table. This prompts the operator to select the first

and last addresses to be operated on.

HEXADECIMAL FULL PROM FIELD ADDRESS

PROM SIZE FIRST ADDRESS LAST ADDRESS
16 by X 0 F
32 by X 00 1F
64 by X 00 3F
128 by X 00 7F
256 by X 00 FF
512 by X 000 1FF
1024 by X 000 3FF
2048 by X 000 7FF
4096 by X 000 FFF
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LOAD BUFFER WITH MASTER PROM DATA (Master-to-Buffer)

DUP

1. Select the block of data to be loaded into the Buffer by specifying the first/last Master
PROM addresses.

Press ENTER to specify the entire Master PROM; or Key in new first/last address (CLEAR
corrects miskeyed addresses), then press ENTER.

ENTER

2. The M900B display now shows the first Buffer memory
location,000. This prompts the operator to tell the M900B

where to begin loading the block of data from the Master

PROM.

Press ENTER to cause the first Master PROM address location to be loaded at Buffer
address 000, or key in a new 3-digit Buffer address (use CLEAR to correct mistakes) then
press ENTER.

CAUTION

ENTER

Step 1 above established both the start/stop Master PROM addresses and the number of Master
locations to be moved to the Buffer; Step 2 established the address displacement (start-load) location in
the Buffer. If the displacement is high enough that the Buffer's last location is loaded and there is still
more data to move from the Master, the next transfer will cause Buffer address wraparound; the MS00B
will load data in Buffer address 000 and continue from that point until the specified number of Master

locations have been moved.

3. The M900B display now shows “B" (Buffer function). The
CLEAR key now assumes its alternate function, Master-to-

Buffer transfer.

Press CLEARto initiate the transfer specified in steps 1 and 2above. The display will rapidly
show each Master PROM address and the data being loaded to the Buffer from those
locations in sequence. Atthe completion of the operation, the display shows “F" (Finished).

4. Depress RESET before selecting another mode.

CLEAR

RESET

COMPARE BUFFER DATA WITH MASTER PROM (Master-to-Bufter)

VER

Press the VER mode key, then use steps 1, 2 and 3. The display will rapidly show Master addresses and datain
sequence, then “F” (Finished) if all data compares. If the display halts, the data and address from the Master
PROM are displayed. Use LIST to determine Buffer data, or press ENTER to proceed with the VER operation.
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PROGRAM COPY PROM FROM BUFFER (Buffer-to-Copy)

DUP

1. Select the first/last Copy PROM addresses to be programmed.

Press ENTER to specify programming the entire Copy PROM; or Key in new first/last ENTER
addresses (CLEAR corrects miskeyed addresses), then ENTER.

2. The MO00B display now shows the first Buffer memory
location, 000. This prompts the operator to select the Buffer
start address from which the Copy is to be programmed. = =

Press ENTER to select Buffer address 000, causing Copy to be programmed from the ENTER
beginning of the Buffer, or enter a new 3-digit Buffer start address (use CLEAR to correct
mistakes) and then press ENTER.

3. The M900B display now shows “B" (Buffer function). The
ENTER key now assumes its alternate function, Buffer-to-
Copy programming.

Press ENTER to start the programming process specified in steps 1 and 2. The display
shows a scan of the Copy PROM addresses and the data being programmed into the Copy. ENEER
At the completion, display shows “F” (Finished) unless “E" (Error).

If any of the bits at a Copy location will not successfully program, the MS00B will stop at that location and
display “E" (Error) preceding the data in the display. The Binary Data Display indicates the actual pattern in
the Copy PROM. Operator should proceed as follows:

Fusible PROMs: As it attempts to program a bad location, the unit typically takes less than a second before
indicating error, although delays of up to 12 seconds are possible. With many PROMs, the operator may retry
the failed location by pressing ENTER (check manufacturer’s specifications to ascertain whether retry is
permissible). The display will indicate next sequential address if retry is successful; if not, “E" (Error) will
reappear in the display. If it is desired to step over the failed location, the operator must redefine the address
field, using the address after the failed location as start address.

UV PROMs: Following an unsuccessful attempt at programming, the Hex keyboard is locked out, preventing
any new dataentry. DONOT TRY TO REPROGRAM A FAILED UV ERASABLE PROM WITHOUT COMPLETE
ERASURE since this may result in a marginal data condition.

COMPARE COPY PROM DATA WITH BUFFER (Buffer-to-Copy)

VER

Press the VER mode key, then use steps 1, 2 and 3. The display will show a rapid scan of Copy addresses and
Buffer data, Copy PROM data is displayed in the binary display next to the Copy socket on the Personality
Module. If a mismatch occurs the M300B display will halt showing address of mismatch and data. Press
ENTER to proceed with the verification, or select a new mode or RESET.
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DATA NORMAL/DATA INVERT

The DATA NORMAL/INVERT toggle switch is functional in all
RAM Buffer modes. In the NORMAL position, data transfers to
the buffer, the display, and the Copy PROM are unaltered. The
INVERT position has the following effect on the modes:

1. LIST Buffer Content T —
The data content at each buffer 207 B
location is inverted prior to being 002 AF | —DO—
displayed. 003 20

BUFFER

Buffer Data: Unaltered

2. PROGRAM Buffer
Keyboard data is displayed in
true form but inverted before
being stored in the Buffer.

BUFFER DATA
MEMORY  INVERT

@ ©

NORMAL

ADDRESS

DATA

~1A3 o8 |

3. DUP/VER Master-to-Buffer B —o
Master PROM data is displayed; ;
inverted data is stored in the - 223F
Buffer. MASTER

Buffer Data: Altered

ADDRESS DATA

4. DUP/VER Buffer-to-Copy [ osc B |
Buffer data is inverted prior to BUEFER
display; in DUP, Copy PROM is
programmed with inverted data.

Buffer Data: Unaltered

CLEARING THE BUFFER

It is often necessary to preload the Buffer with a field of all-ones or all-zeros according to the erased state of
the PROM type used. This insures that unused locations in the Copy PROM will remain unprogrammed after
the programming operation. The Buffer can be preset using the DUPLICATE Master-to-Buffer procedure by
placing a blank PROM in the Master PROM socket. The DATA INVERT/NORMAL switch gives the option of
loading all-ones or all-zeros. If the field size determined by the personality module is less than the buffer size,
more than one DUP operation is required to clear the entire Buffer.

6-8

ADDRESS
223

DATA

o]




BUFFER APPLICATION: Example 1 (The machine has a 2048x8 Buffer option)
The code in a 256x8 PROM needs the following changes:

e R

Locations 00 through 4F are correct;

50 through 5F and 60 through 6F must be swapped,
Location 53 was incorrect and should contain EF;
70 through FO should be deleted;
F1 through FF should replace 70 through 7E;

. New keyboard data should replace locations 7F through FF.

Procedure: Insert the PROM in the Master socket, insert a blank PROM in the Copy socket, and set the

BUFFER/NORMAL switch to the Buffer position. Then,

STEP MODE DISPLAY OPERATOR RESPONSE COMMENT
1 DUP 00 FF 00 4F ENTER Move 00-4F From
000 — ENTER Master to 000-04F in
B CLEAR Buffer
2 DUP 00 FF 60 6F ENTER Move 60-6F From Master
000 050 ENTER To 050-05F in Buffer
B CLEAR
3 DUP 00 FF 50 5F ENTER Move 50-5F From Master
000 060 ENTER To 060 O6F in Buffer
B CLEAR
4 DUP 00 FF F1 FF ENTER Move F1-FF from Master
000 070 ENTER To 070-07E in Buffer
B CLEAR
5 PROG 000 3FF 063 063 ENTER Load EF in 063 (was 53
063 EF ENTER in Master)
6 PROG 000 3FF 07F OFF ENTER Load New Keyboard
07F xx ENTER Data (xx) in Buffer locations
080 xx ENTER 07F-OFF
. .
. .
OFF xx ENTER
- RESET g:g::;lr;dn after Buffer loading
8 DUP 00 FF — ENTER Program a Blank Copy PROM's
000 — ENTER Locations 00-FF with
B ENTER Buffer Data in location 000-OFF
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Example 2

A 2708 PROM (1024x8) is to replace four 1702A PROMSs (256x8 each). Move the 1702A data to the Buffer, then
program a 2708 as follows: turn unit power OFF insert a PM9001A (1702A) Personality Module, and turn power
back on. Then,

STEP MODE DISPLAY OPERATOR RESPONSE COMMENT
1. Insert 1702A #1 in the Master socket
DUP 00 FF —— ENTER Move 1702A #1
Data to Buffer
000 —— ENTER Page 0
B CLEAR
2. Insert 1702A #2 in the Master socket
DUP 00 FF — ENTER Move 1702A #2
Data to Buffer
000 100 ENTER Page 1
B CLEAR
3. Insert 1702A #3 in the Master socket
DUP 00 FF — ENTER Move 1702A #3
Data to Buffer
000 200 ENTER Page 2
B CLEAR
4. Insert 1702A #4 in the Master socket
DUP 00 FF — ENTER Move 1702A #4
Data to Buffer
000 300 ENTER Page 3
B CLEAR

The 9107 Buffer now holds the content of four 1702A PROMs.

You have only 60 seconds to complete the following step, so have a PM9005A (2708) Personality Module close

at hand:

5. Switch the M900B power OFF; remove the PMS001A Personality Module and insert the PMS005A

Personality Module. Switch M900B power back ON.

Now insert a blank 2708 PROM in the Copy socket, then

STEP MODE DISPLAY OPERATOR RESPONSE COMMENT
6 DUP 000 3FF — ENTER
Program a 2708
000 — ENTER With the Buffer
Content
B ENTER
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SECTION 7

9103, UV ERASE LIGHT OPTION

Model 9103 is an ultraviolet erase lamp which is designed to accommodate a quantity of UV Erasable
PROMSs. The unit consists of a high intensity UV lamp mounted in an enclosed case with hinged lid and safety
interlock, a presettable 0-60 minute timer, ON and OFF controls, and AC power connector.

Model 9103 is designed to fit in the 9202 attache case with the M900B PROM Programmer.
Model 9103-1 is a stand-alone erase light unit with a 6-foot power line cord.

FEATURES

UL Listed

Automatic Shutoff with presettable timer
Mounts in Programmer or stand-alone
Interlock prevents eye exposure to UV
Safety view hole to check lamp

Conductive foam pad holds ten 24-pin DIPs

Figure 7-1 9103-1 U.V. Erase Light



PHYSICAL CHARACTERISTICS

e Housed in an 11.5in. (29.2 cm) by 3.5 in. (8.9 cm) by 4 in. (10.2 cm) aluminum case.

e Weight 2.5 pounds

e Conductive foam pad for EPROMs is 3.5 in. (8.3 cm) by 2.5in. (6.4 cm) and accepts up to ten 24-pin Dual-
inline packages or equivalent.

CONTROLS

e TIMER SET is arotary control at the top rear of the unit which adjusts UV lamp on-time from 0 to 60 minutes;
the control is continuously variable with dial markings in 15 minute increments. Timer set can be adjusted
during operation to lengthen or terminate erasure. Lamp power is removed when the control reaches zero.

e LAMP ON/OFF: LAMP ON (red push button) starts the UV lamp, only if the timer has first been set to the
desired erase time (see table). LAMP OFF (black push button) can be used to remove lamp power.

e SAFETY INTERLOCK: An internal switch which removes lamp power when the chamber lid is raised. The
lamp must be restarted using LAMP ON after reclosing the lid.

9103 OPERATING INSTRUCTIONS

1. Proper PROM erasure is the result of timed exposure to a UV light source of critical wavelength and
intensity.

2. PROMs which are inadequately erased retain partial charges which will later affect the data pattern. The
condition of inadequate erasure is often not detectable when the PROM is reprogrammed.

3. Use the RECOMMENDED ERASE TIME table (below) as a minimum timer setting for your PROM type.

4. Place up to ten 24-pin DIP PROMSs or equivalent on the conductive foam pad. PROMs should sit flaton the
pad only, with erase window up. Overcrowding PROMs or standing them at angles or off the pad may result
in inadequate erasure.

5. Close the lid, set the timer, and hold LAMP ON button down until a blue glow is observed through the view
hole near the lid knob. Unit operation will then be automatically terminated by the timer.

6. Ifthelid is raised before the timer stops the 9103, LAMP ON must be used to restartthe lamp. Readjust timer
setting if necessary.

7. Replace the UV lamp yearly with normal use to maintain maximum intensity; or test the lamp with a UV
intensity meter such as the Ultra Violet Products Model J-225 or equivalent.

RECOMMENDED ERASE TIMES
Minutes 15 30 60 60
Set Timer 90° 180° 360° 360°
1702A 1702 TMS2508 2732
3702 5202A TMS2516 IM6603
EYAY I 4702A 5203 TMS2532 IMB604
Type 8702A 5204 ALL 2708s 8708
9702 6834 TMS27L08 8741
585365 INTEL2716 8748
TMS2716 8755A
LAMP CHARACTERISTICS POWER REQUIREMENTS
e Unfiltered short wave ultraviolet light 115 VAC, 60 Hz, 0.15 ampere
e ) = 254 nanometers (2540 Angstroms)
e Lamp type UVS-11, 5500 uW/CM?
CAUTION

ULTRAVIOLET LIGHT IS HARMFUL TO EYES AND OTHER TISSUE. DO NOT DEFEAT THE 9103 LID
INTERLOCK OR OPERATE UNIT IF THE INTERLOCK IS DEFECTIVE.



SECTION 8

9108, RS-232-C
COMMUNICATIONS INTERFACE OPTION

The 9108 option to the M900B PROM Programmer allows receiving and sending of information from orto the
RAM buffer in a communications environment. The option uses the M303 RS-232-C communications adapter
on a M900B PROM Programmer (Refer to schematic #102421 in docuemnt section).

The interconnection shown in Figure 1 allows the MS00B PROM Programmer to operate on acommunication
link as a slave data receptor or sender. The PROM programmer in this case serves the function of a papertape
punch or reader.

Using the M303 adapter the following modes of operation are possible without changing cable connections.
Normal Terminal to Remote Computer

Normal MS00B operations off-line

Receive data into RAM buffer from Remote Computer

Send RAM buffer contents to Remote Computer

M303
COMMUNICATION
ADAPTER

KEYBOARD 1 ’_‘ ‘_‘ r MODEM MODEM REMOTE
I’-"_/ TERMINAL | u u |_ oAt H COMPUTER

L1

PARALLEL
INTERFACE

RAM BUFFER 9107

PROGRAMMER

Figure 8-1 Interconnection for 9108 Communications to M900B Programmer

M3008

Figure 8-2 9108/M303 Typical Interconnect
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DATA FORMAT (ASCII HEX)

Data to or from the RAM buffer is coded as one ASCII character for each four data bits. The data stream is thus
limited to the ASCII HEX characters 0 through 9 and A, B, C, D, E, F. For eight bit PROMs two ASCII HEX
characters are handled for each RAM location. The most significant four bits are always handled first.

SEND FORMAT

In the SEND mode the buffer inserts carriage returns, (CR) line feed (LF) and spaces to format the data for the
terminal. Data is sent in blocks of 16 locations per line. Each block is terminated with a LF followed by CR. In
standard time-sharing discipline the CR terminates the message; the buffer thus switches to receive an XON
control character, which is the standard indicator to resume the message. The buffer sends blocks of 16 data
locations until the complete buffer has been transmitted. During SEND mode, 0 appears in the display.

RECEIVE FORMAT

In the RECEIVE mode the buffer decodes all characters and stores any ASCIlI HEX characters in the buffer.
Non-hex characters are discarded. It is recommended that control characters such as CR, LF and space be
inserted in the data stream to format the data for visual readout on the terminal. During RECEIVE mode, |
appears in the display.

BUFFER SIZE

Buffer operations start from location 00 and will proceed to the last buffer location and stop unless the
operation is prematurely terminated. When the buffer operation terminates, 9108 appears in the display.

The XON control character is identical to DC1 (Device Control 1). H5 odd parity Hex code is 91 (binary 1001
0001). On terminals which have no XON or DC1 key use CTRL Q.

BAUD RATE SELECTION

The 9108 option is available in three versions; 9108-1 (1200 Baud), 9108-2 (300 Baud), 9108-3 (110 Baud).
These options work only with RAM buffered M900B’s whether buffer is 2K or 4K must be specified when
ordering. The Silent 700 terminal can be used with the 300 or 110 Baud versions.
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SWITCH M303 ADAPTER
ON-LINE AND RECV/NORM

ESTABLISH
COMMUNICATION LINK

RESET M900B

LOG IN
USING TERMINAL
KEYBOARD

3

COMMAND DATA
TRANSFER TO COMPUTER

SWITCH M303 ADAPTER TO
SEND

DEPRESS LIST KEY

OBSERVE DATA ON TERMINAL:
DETERMINE WHEN DATA
TRANSFER IS COMPLETE

SWITCH M303 ADAPTER
TO RECV/NORMAL
AND OFF-LINE

&

M800B to Remote Computer

Observe 9108 in display

Observe O (Output) on display; data is
transferring

Log out, terminate communication
link, etc., as appropriate

D Auxiliary Operation Send (LIST) Operation Flowchart

D M900B Operation

Figure 8-3 9108 “LIST” Flowchart
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PROG
MODE

SWITCH M303 ADAPTER Remote Computer to M900B
ON-LINE AND RECV/NORM

ESTABLISH LINK

RESET M900B Observe 9108 on display

LOG IN, USING TERMINAL
KEYBOARD

COMMAND DATA
TRANSFER FROM
COMPUTER

DEPRESS PROG KEY Observe | (Input) on display

INITIATE DATA TRANSFER Data appears on terminal as it trans-
(CR) fers to buffer

SWITCH M303 ADAPTER
OFF-LINE

@ Log out, terminate communication
link, etc.

D Auxiliary Operation Send (LIST) Operation Flowchart
[ ] M9008 Operation

Figure 8-4 9108 "PROGRAM" Flowchart



SECTION 9

9111, PAPER TAPE READER OPTION

9111 PAPER TAPE READER OPTION

The 9111 reader option to the M900B Programmer provides an interface to the Pro-Log M301 paper tape
reader.

With the reader option the M900B programmer can input data at a rate of greater than 100 characters per
second for use in the DUPLICATE or VERIFY modes.

The reader option can exist on the M900B programmer with the teletype option. If the reader is connected and
enabled, it will take priority over keyboard operation and teletype. To operate from the M900B programmer
keyboard or with teletype the reader option must be disabled by turing the Reader Enable switch OFF.

For proper functioning, the MS0O0OB programmer must have a personality module installed.

Figure 9-1 9111, Paper Tape Reader
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PAPER TAPE CONNECTOR (Parallel Interface)

The M301 paper tape reader connects to the M900B programmer via the 25 pin D type connector located in the
center of the programmer control panel.

This connector provides four drive lines for reader stepping control, nine datalines from the reader, and logic
power connections.

M301 M900B
DATA
8
o / o
< a
w
| (@]
SPROCKET = <
PAPER TAPE P! o= 5 MICROPROCESSOR £
READER i Y o | @ CONTROL 3
= o)
2| ° %
STEP CONTROL < i
o Af o
/
e

Figure 9-2 Paper Tape Reader Interface

PAPER TAPE CONTROLS

The M301 reader has two switches, Reader Power and Reader Enable. The programmer controls the reader
through the DUP and VER keys on the M900B keyboard.

READER POWER Switch: A rocker switch located on the top side of the reader chassis. This switch controls
the power supply for the reader stepping motor.

READER ENABLE Switch: A rocker switch located on the front of the reader mechanism. This switch enables
the light source for the photo-reader in the ON position. To operate from the M900B keyboard or teletype, the
reader enable switch must be OFF.

VER Key: A mode control key which puts the system in the VERIFY mode. When the reader option is
connected and enabled, data from the paper tape is compared to the datainthe RAM Buffer. When the reader
is not connected or not enabled, the VER key functions as defined for the M300B keyboard operation.

DUP Key: A mode control key which puts the system in the DUPLICATE mode. When the reader option is
connected and enabled, data from the paper tape is transferred into the RAM Buffer of the Programmer.
Programming of the PROM then proceeds as described in the manual for Buffer-equipped Programmers.
When the reader is not connected or not enabled, the DUP key functions as defined for the M900B keyboard
operation.

SWITCHES: The “BUFFER MEMORY” and “DATA INVERT" switches are inoperative when using the 9111-4
Option.

OTHER Keys: All other keys on the programmer function exactly as defined for keyboard operation.
PAPER TAPE INDICATORS AND DISPLAY

Reader Ready: A red indicator located on the reader mechanism. Indicates reader ready condition.

Hexadecimal Display: Display digits located on the M900B programmer. “9111"” is displayed when the M301 is
connected. During operation, it displays the address field.
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PAPER TAPE FORMATS

The paper tape format is controlled by program coding. Three formats are currently available: ASCII Hex,
Binary and MDS.

* ASCII Hex Format (9111-1) requires 8 level, ASCII data coding where only the hexadecimal characters
represent data to be operated on.

— RECORD START CHAR

5 W5D
} Data
A= L5
1)
q
f}_ BECORD STOP CHAR SLASH

v (PARITY)
(1)
b

Figure 9-3 ASCII HEX Format

Address: Address information must not be on the tape. The M900B keeps sequential address count for each
location operated on.

8 Bit Data: Each 8 bit location to be operated on requires two sequential ASCI| Hex characters on tape. Non
Hex characxters are allowed and ignored but must not occur between the two Hex data characters to be
programmed.

4 Bit Data: Each 4 bit location to be operated on requires one ASCIl Hex character on tape. Non Hex
characters are allowed and ignored.

Start Character: The ASCII character asterisk (*) must occur as a start character at the beginning of the data
stream. Header information is allowed on the paper tape if it precedes the asterisk start character.

Ending Character: The tape read operation can be terminated by the ASCII character slash (/).

e Binary Format (9111-3) requires 8 level tape where each paper tape track represents one binary bit; all
patterns are valid.

RECORD START laLL miTs)
54
L]

=

LR B s s 8 8 8 N— SPROCKET |

Figure 9-4 Binary Format

ADDRESS: There is no address information on tape. The M900B keeps sequential address count for each
location operated on.

8 BIT DATA: Each 8 bit location to be operated on uses all eight tape tracks.
4 BIT DATA: Each 4 bit location to be operated on uses only the four low order tape tracks.

START CHARACTER: An all holes pattern (FF) must occur as the start character at the beginning of the data
stream.

END: The tape will read until the operation is complete or until it runs out of tape.
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e MDS Format (9111-4) provides an interface to the Pro-Log M-301 paper tape reader for reading MDS
format paper tapes.

FRAME @ RECORD MARK :
MSD —

LSD _] RECORD LENGTH

MsD —

‘HE
Ll
e}

8
]

o
2
3
s

0 RI? ??TS DATA
ey,
® XXXXXX xx j/ b8
® XXXXXX Xx 7 b7
PO X XX XXXO®O® XX 7 bé
0O X XXXXX0® XX 7 bs
PO XXX XXX XX b4
s % 8 8 8 8 8 s 8 8 8 e s s eE s s s en e s SPROCKET
OOX XX XXX XX N b3
® XXXXXX XX b2
® XXXXXX XX < b1

| ;_] CHECKSUM

Figure 9-5 MDS Format

MDS - ASCII HEX FORMAT (9111-4) requires 8 level, ASCII data coding where only the hexadecimal
characters represent data to be operated on.

ADDRESS: Starting at Zero, the M900B keeps sequential address count for each location operated on.

8 Bit Data: Each 8 bit location to be operated on requires two sequential ASCII Hex characters on tape. Non
Hex characters are allowed and ignored but must not occur between the two Hex data characters to be
programmed.

Start Character: The ASCII “:” character must occur as a start character at the beginning of the block stream.
Header information is allowed on the paper tape if it precedes the start character.

Frame 0
Record Mark = ASCII colon marks the start or a record block.

Frames 1 and 2

Frame 1 = High Order Digit

Frame 2 = Low Order Digit .
Record Length in hexadecimal count of data bytes in this record block.

Frames 3 through 6 - Load Address

Frame 3 = High Order Digit

Frame 6 = Low Order Digit

The first data byte will load at this address; next byte in ascending order, etc.

Frames 7 and 8 - Record Type
At this time all record types are 00. This field may be used for future expansion.

Frames 9 through 8 = 2 (record length)
These are for data digits. Each pair represents one 8-bit data byte in hexadecimal.

Frames 9 = 2 (record length) to 10 = 2 (record length)
These are the checksum. The checksum is the negative of the sum of all 8-bit bytes in the record evaluated
modulo 256. The sum of all bytes in the record added to the checksum should be zero.
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PAPER TAPE OPERATING SEQUENCES (All Formats)

DUPLICATE Operating Sequence: Inthe DUPLICATE mode, data from the paper tape is programmed into the
RAM buffer, in the following sequence:

1.

Mount the paper tape, with the pattern to be programmed, on the M301 reader. Note that the tape is loaded
with the Bit 1 (b1) row of holes closest to the unit, and feeds from left to right. Depress RESET; the display
will now show “9111", indicating that it is ready for a function. Ensure that the Reader Power and Reader
Enable switches are in the ON position.

. Push the DUP key. The Hexadecimal Display shows the full Buffer address field as a question about the

address field to be programmed. If the data to be transferred will fill the entire Buffer, proceedtostep 3. To
transfer over a limited field, enter the start and end addresses (Three Hex Digits each) of the field to be
programmed via the hexadecimal keyboard and proceed to step 3.

. Push the ENTER key. The paper tape will be read and transferred into the buffer. When all locations are

transferred, the hexadecimal Display will indicate “9111" for finish. The data is now stored in the RAM
Buffer of the M900B and can be used or altered by manual operations, as described in the Buffer Operation
portion of the Addendum.

CHECKSUM (9111-4 only)

If, during the DUPLICATE mode, an error occurs which causes the checksum to mismatch with the tape
checksum, the tape will stop and a “C” will be displayed on the MS00B.

VERIFY Operating Sequence: In the VERIFY mode data from the paper tape is compared to the data in the
RAM Buffer. The unit sequences through the defined field comparing data, stopping only if there is a
mismatch. If there are no mismatches, the sequence proceeds to the end of the field and “9111" is displayed in
the Hexadecimal Display.

1.

Mount the paper tape, with the pattern to be verified, on the M301 reader: Ensure that the Reader Power and
Reader Enable switches are in the ON position. Note that the tape is loaded with the Bit 1 (b1) row of holes
closest to the unit, and feeds from left to right. Depress Reset; the display will now show “9111”, indicating
that it is ready for a function.

Push the VER key. The Hexadecimal Display shows the full Buffer address field as a question about the
address field over which data is to be compared. To compare data in the entire Buffer, proceed immediately
to step 3; otherwise enter the starting and ending addresses of the field to be compared via the
Hexadecimal keyboard. Note that three characters for start and three for end must be entered (Ex: 000 03F).

. Push the ENTER key. The paper tape will be read and verified with the data in the Buffer. If all positions in

defined field compare, the hexadecimal Display indicates “9111"” for finish. If there is a mismatch, the
system stops at the address of the mismatch and displays the address of the mismatch in the Hexadecimal
Display and the contents of the paper tape in the rightmost two positions of the Hexadecimal Display. The
operator can make the system proceed to VERIFY from the next address by pushing the ENTER button
again.
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SECTION 10

9112-2, TTY INTERFACE OPTION

9112 AUTOBAUD TTY OPTION

The 9112-2 option to the M900B PROM Programmer provides an ASCII-HEX coded TTY interface with
automatic baud rate selection from 1 to 300 baud.

Auto-baud

e Data Rate Range: 1 to 300 BAUD

® Auto-baud sense character: CARRIAGE RETURN, or any character with an odd HEX code (B,D,F,H...1.3.5
...etc.)

Electrical Interface (Serial Interface Connector)

e Keyboard input: Polar, 20 mA,; input resistance 5.1K; open circuit voltage (pins 5&9 to pin 4): 18.2V
maximum

¢ Printer output: Polar, 20 mA; output resistance 220 ohms; output current forcing compliance voltage +5.8V
maximum

® Relay Driver: Connector pin 1 supplies -12.4V to relay coil. Connector pin 6 sinks up to 60 mA maximum
relay coil current.

TTY HOOKUP

The 9112 option provides 20 mA send and receive current loops plus a-12V supply and current switch to drive
a user-installed SPDT relay which is added to the ASR-33 console to control paper tape motion. These circuits
are accessed at the SERIAL INTERFACE connector, a9-pin D-type connector to the left of the MO00B display.

Pin connections at the SERIAL INTERFACE connector are shown in Figure 10-1.

CABLE INTERLOCK

KEYBOARD RETURN
TTY r
KEYBOARD,
READER KEYBOARD 20MA IN
> f
) O 0O
5 4 3 2 1
DQ Q@
PRINTER RETURN =T 4
TTY :
PRINTER, .J_-
PUNCH PRINTER 20MA OUT -

TAPE READSR (® RELAY COIL SWITCH

MOTION CONTROL
RELAY O

" o

(USER ADDED TO ASR-33)

© RELAY COIL SUPPLY -12v

Figure 10-1 Serial Interface Connector Block Diagram
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STARTUP INSTRUCTIONS (After Power-On or RESET)

1. Switch M900B power ON and switch TTY to ON LINE. Plug the TTY cable into the M900B’s SERIAL
INTERFACE connector and observe that TTY chatter stops. If chatter continues, check the TTY cable and
connections.

2. Press M900B RESET. Observe A in M900B display; this indicates that the programmer has recognized the
TTY cable and needs to know the BAUD rate of the TTY console.

3. Respond by pressing the RETURN (Carriage Return) key on the TTY keyboard. This sets the BAUD rate for
the M900B. Carriage return-line feed and * (asterisk) will be printed on the TTY, signifying that the
programmer has the correct rate and is ready to accept instructions.

4. Step 3 must be repeated anytime the RESET key is pressed on the M900B or after the power switch is
switched on.

5. Ifan E (Error) appears in the M90O0B display, the start bit time for the RETURN character is excessive. This
is generally indicative of a short in the interface cable. The M900B will accept only keyboard commands
and will ignore the TTY.

The M900B prints * (asterisk) on the TTY to indicate that it is idle and ready to accept a command from either
its own keyboard or the TTY keyboard. The 9112-2 option allows TTY communication only with the 9107 RAM
Buffer, so PROM programming operations must be conducted at the M900B’s own keyboard in the normal
manner.

Commands from the MO00B keyboard areignored ifa TTY operation is in progress and vice-versa. The M900B
display shows 9112 during a TTY operation, or hexadecimal address/data information if a M900B keyboard
operation is in progress. At the conclusion of either type of operation the M900B display shows F (Finished).

TTY KEYBOARD COMMANDS

Commands to the M900B from the TTY keyboard consist of a 3-digit hex start address, followed (without
spaces) by a 3-digit hex stop address, followed by a single letter command which designates an operation.

The start and stop addresses define the portion of the 9107 Buffer to be operated on. This may be as small as
one location, in which case the start and stop addresses are the same; or as large as the entire buffer. The full
address ranges of the 9107 Buffer options are shown in Figure 10-2:

OPTION | RAM SIZE | FIRST ADDRESS | LAST ADDRESS
9107-2 2K RAM 000 7FF
9107-4 4K RAM 000 FFF

Figure 10-2 Buffer Sizes

After the user types the desired start and stop addresses, the M900B types a space and waits for one of the
following: single letter operation codes:

L - LIST (MS00B—>TTY) D - DUPLICATE (Tape —»M900B)
P - PROGRAM (TTY—»M900B) V - VERIFY (compare Tape to MS00B)
T - TAPE PUNCH (MS00B—Punch)

For a full explanation of the operating modes, see Figure 10-3.

The MS00B cannot operate without a Personality Module installed. The PROM data width (generally 4 bitsor 8
bits) is defined by the Personality Module, which in turn defines the width of the 9107 RAM Buffer.

If a 4-bit Personality Module is installed, the M900B regards one buffer location as a 4-bit word, which is the
equivalent of one hex character. Thus the M900B displays, prints, and accepts one hex character per buffer
location with 4-bit Personality Modules. The four most significant buffer bits are used at each location.

8-bit Personality Modules establish an 8-bit data width (one byte) for the buffer. Thus the M900B displays,
prints, and accepts two hex characters per buffer location when an 8-bit Personality Module is installed.
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TTY
KEY MODE OPERATION

L LIST | Prints the content of the Buffer from the start address to the stop address.

Sixteen buffer locations are printed on each line, with the content of each
location separated by a space. Leading spaces are inserted on the first line to
maintain the hex address orientation of the printout. Buffer memory pages are
separated by a blank line.

P PROGRAM | Loads the buffer from the start address to the stop address with hex data typed
from the TTY keyboard.

The current Buffer address is printed by the M300B, followed by space. The user
then types the hex data to be loaded into the Buffer, and the M300B responds
with carriage return-line feed and proceeds to the next address.

D | DUPLICATE | Loads the Buffer with ASCII-HEX data from a paper tape.

The M900B recognizes all ASCII-HEX characters as data and stores them
sequentially beginning at the start address and finishing when last address ora/
(slash) is reached. Non hex characters are ignored.

v VERIFY | Compares Buffer content to paper tape ASCII-HEX data.

The tape data is compared address by address to the data in the buffer beginning
at the start address and finishing when last address or a / (slash) is reached.

T TAPE | This mode is similar to LIST but is used with the tape punch turned ON. A 64-
PUNCH character leader and a second * (asterisk) precedes the data printout, which is
followed by additional leader. Tape memory pages are separated by 16 null
characters to improve readability of the paper tape.

Figure 10-3 Operating Modes

TTY KEYBOARD ERRORS

If an error is made in the start-stop address definition phase, press SPACE, RETURN, or ESC (escape). The
M900B will respond with the character ?, followed by * (asterisk), signaling a return to the idle condition.

To terminate the execution of an operation early, press the MS00B RESET key. RESET is an overriding input to
the M900B which does not affect the Master or Copy PROM or the data content of the 9107 RAM Buffer. Press
RETURN on the TTY keyboard to re-establish the BAUD rate.

SAMPLE 9112-2 DIALOGUE
Data = buffer line address is used as buffer content in the examples below:
Example 1: List the content of buffer locations 019 through 035. An 8-bit Personality Module is installed.

*019035 L

19 1A 1B 1C 1D 1E 1F
20 21 22 23 5 26 27 28 29 2A 2B 2C 2D 2E 2F
32 5/

2
30 31 33 3

4 2
4 3

Example 2: Program buffer locations 456 through 45E with a 4-bit Personality Module installed.

*45645E P
456 6
457 7
458 8
459 9
45A A
45B B
45C C
45D D
45E E /

-
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Example 3: Verify the entire buffer (2K) against a paper tape. Load the tape in the ASR-33 paper tape reader,
then

*0007FF V
123 45 67
/

*

In this example, all locations up to address 123 matched the paper tape. At address 123, the paper tape had
data = 45, while the buffer contained 67.

TTY INTERFACE

The TTY connects to the MO00B programmer via the 9 pin Serial Interface connector mounted to the center of
the control panel. This interface within the M900B is a three circuit six wire connection. The three, two-wire
circuits are:

e Data to TTY, 20 milliamp neutral loop receive.
e Data from TTY, 20 milliamp neutral loop send.
e Reader Control to TTY, 15 volt DC neutral loop reader control.

M900B TTY
w DATA TO TTY PRINTER
= L, -0 RECV
] w E— PUNCH
s =
> | MICROPROCESSOR | &
= CONTROL E | DATAFROM TTY | KEYBOARD
< <0 O SEND
o - Wi READER
4 a O
0 — i
o h

<( REMOTE READER CONTROL

Figure 10-4 TTY Interface

This interface allows full-duplex send and receive, and remote reader control. The separate send and receive
of full-duplex allows the M900B to edit the input data before printing and/or punching the output data. Remote
reader control allows the M900B to operate the TTY reader at a rate compatible with the programming rate of
the particular PROM being programmed.

TTY OPTIONS AND MODIFICATIONS
The TTY interface requires the following options and modification in the teletype unit:

1. 20 milliamp current loop option
2. Full duplex option
3. Remote reader control modifications

The 20 milliamp current loop and the full duplex connection are options available on the teletype unit. The
remote reader control requires the addition of a 12 to 15 volt DC relay capable of switching the high voltage
reader circuit inside the TTY.

A number of mini-computers specify a similar interface thus many teletypes already have the required
configuration. Detailed instructions for modifying a TTY to this configuration are given in the following
paragraphs.
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REMOVING THE TTY HOUSING

It is necessary to remove the TTY housing to inspect or modify the TTY options.
Unplug the TTY from any power source.

Remove the roll of TTY printer paper from its cradle.

Remove the manual paper feed knob by pulling firmly.

Remove the mode select knob located on the right front by pulling firmly.
Remove the metal trim panel behind the mode select knob by prying downward.
. Remove the 4 screws under the metal trim panel.

Remove the screw on the left side of the paper tape reader housing.

Remove the four knurled knobs along the lower rear edge of the housing.

© O N AE N

Lift upward on the housing to remove, being careful of the controls on the paper tape reader as they clear
their opeings in the housing.

FRONT

MODE
SWITCH

PAPER
TAPE
READER

MOUNT KEY BOARD

RELAY —
TO BE ADDED

PRINTER UNIT PAPER

TAPE
PUNCH

oL (P

e —— — — — — — — — — — — — — — — —

CURRENT
SOURCE ~|
RESISTOR i

0SL
(1148

DISTRIBUTOR
TRIP MAGNET
ASSEMBLY

O

§

1450 OHM
TAP —

CONNECTOR
BANK %y

TERMINAL
STRIP X

\

O
(@)
O

e e — — — — — — — — — — — — —
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Figure 10-5 Top View-TTY with Housing Removed
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Figure 10-6 TTY Interface Circuit
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Current Loop Option

The TTY send and receive current loop can be optionally selected to work from either 20 milliamp or 60
milliamp. When the selection is made both the internal current source and the selector drive current bias must
be modified to be compatible.

Internal Current Source
The internal current source is set to 20 milliamp by putting the blue wire on the 1450 ohm tap of power resistor
R1 located on the right side of the TTY.

Selector Drive Current Bias

The selector drive current bias is set to 20 milliamp by optional wiring on terminal strip X located below the
connector bank in the right rear corner of the TTY. In making this change various wiring configurations may
be encountered as shown in Figure 10-8, depending on whether the unit has an elapsed time meter.

TTY Without Elapsed Time Meter
A TTY without an elapsed time meter may be wired either as 1A or 1B of Figure 10-8. To modify for 20 milliamp:

If wired as 1A: Do nothing; this is the correct connection for 20 milliamp without an elapsed time meter.
If wired as 1B: Remove the violet wire from terminal X8 and move it to terminal X9 with the yellow wire.

TTY WITHOUT ELAPSED TIME METER OR TTY WITH
SITUATION 1 ELAPSED TIME METER AND HALF DUPLEX OPTION

cM
/\“ELI-O‘-'-r <4€J) 20 MILLI AMP BIAS

cm
VIOLET y
1A X9 & <—<J SELECTOR DRIVER
WIRED FOR , ,
20 MILLI AMPS —_— cm
BLACK/GREEN
XB @ £ 7<—(> 60 MILLI AMP BIAS
AN
-#-
- .
YELLOW P
X9 @ 4 él 20 MILLI AMP BIAS
1B N
WIRED FOR om—
60 MILLI AMPS ey
X8 Mot /96 OR DRIVER
4 ) SELECT
- cm
BLACK/GREEN
7 ) 60 MILLI AMP BIAS

Figure 10-8 Current Loop Option
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SITUATION 2 TTY WITH ELAPSED TIME METER AND FULL DUPLEX

cM
YELLOW
7/ {4 él 20 MILLI AMP BIAS
cMm
VIOLET
2A X9 g <9 é(} SELECTOR DRIVER
WIRED FOR o
20 MILLI AMPS — BLACK oM
b BLK/GRN
X8 @: 7 60 MILLI AMP BIAS
TAPE AND
J [N— BLUE — JOELAPSED TIE BACK
i TIME METER -
|_— BLACK - cm
2B X9 @ 460 20 MILLI AMP BIAS
ING TO ELAPSED TAPE AND
WIRED FOR Nt BLUE — TIE BACK
60 MILLI AMPS — TIME METER cM
VIOLET Vs
X8 <{? e(; SELECTOR DRIVER
ACK/GREEN
BRI /\'1 é(: 60 MILLI AMP BIAS

Figure 10-8 Current Loop Option

TTY With Elapsed Time Meter
A TTY with an elapsed time meter may be wired as 1A, 1B, 2A or 2B. To modify for 20 milliamp:

If wired as 1A: Remove the black/green wire from X8, tape the exposed end and tie-back into the wire bundle.
Locate a black wire and a blue wire on terminal X5. Move both wires from X5 to terminal X8.

If wired as 1B: Remove the violet wire from X8 and move it to X9. Remove the black/green wire from X8; tape
the exposed end and tie-back into the wire bundle. Locate a black wire and a blue wire connected on terminal
X5. Move both wires from X5 to X8.

If wired as 2A: Do nothing; this is correct connection for 20 milliamp with an elapsed time meter.

If wired as 2B: Remove the black wire and blue wire from X9. Remove the violet wire and black/green wire from
X8. Connect the black wire and blue wire to X8. Connect the violet wire to X9. Locate the yellow wire taped
back in the wire bundle. Connect the yellow wire to X9. Tape the exposed and of the black/green wire and tie-
back into wire bundie.
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Full Duplex Option
The full duplex option is wired into the TTY on terminal strip X located below the connector bank in the right
rear corner of the unit.

If the TTY is wired for half-duplex, terminal strip X should appear as in Figure 10-9.
If the TTY is wired for full-duplex, terminal strip X should appear as in Figure 10-10.

X9

X8

SIS,

WHT - BRN P2
X7
[~ RED-GRN——( 8 +
- WHT - BLK SEND
AND
X6 RECEIVE
a WHT . YEL———( 7 =
X5
o s e e e et e T B
X4 ORG - GAN ————— 6
S — RED
r—
|, — — — — — — — BRN - YEL
X3 (& GRAY
\ IS WHT . ReD —— 5

X2

X1

SIS]

Figure 10-9 TTY Half-Duplex Option

To convert from half-duplex to full-duplex:

1. Confirm that screw lug X5 has no wires connected. If there is a BLACK wire and a BLUE wire on X5 an
elapsed time meter is installed. Refer to the CURRENT LOOP option for instructions on moving the black
wire and blue wire from X5 to X8.

2. Move the white/blue wire from screw lug X4 to X5.
3. Move the brown/yellow wire from screw lug X3 to X5.
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WHT - BLK

= RECEIVE
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B WHT-YEL—< 7=

———————— WHT - BLU
X5

P ——— BRN - YEL
Xa ORG - GRN—( 6 +

™~ RED

SEND

X3 GRAY

™~ WHT - RED =———( 5 —

X2

x1

1S]SJS]

Figure 10-10 TTY Full-Duplex Option

Remote TTY Reader Control

The wiring of standard teletype does not allow the TTY paper tape reader to be used remotely as a stand-alone
input device. By modifying the distributor trip circuit for remote operation the TTY reader can be advanced
one character at a time for total reader control.

TTY circuits operate from 115 VAC or 48 VDC requiring remote logic control circuits to be relay buffered. Two
basic reader circuits will be encountered in TTY reader modification, Manual and Automatic. The Manual and
Automatic readers are identified by the reader control switch located on the Paper Tape reader. The Manual
reader has a three position switch labeled ON, OFF, FREE. The automatic reader has a four position switch
labeled MANUAL START, AUTO, MANUAL STOP, FREE.

Manual Reader Operation
The 115 VAC manual reader circuit is operated in either the LINE or LOCAL modes by the reader ON-OFF
switch located on the reader.

The manual reader circuit can be controlled remotely by adding a relay to control the reader trip coil in the
LINE mode. Modifying the reader circuit as shown in Figure 10-11 allows normal operation in the LOCAL
mode and remote control in the LINE mode.
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Manual Reader Modification
1. Locate Plug P4.

Locate the blue wire connection P4 pin 3 and P4 pin 11.
Locate the orange wire on screw lug L1 of the mode switch.

Locate L2 of the mode switch (no wires)

Locate the orange/gray wire on screw lug 1 of the mode switch.
If the wire colors do not agree, do not proceed with this modification unless the connections can be verified

to agree with those of Figure 10-11.
2. Cut the blue wire near P4 pin 3.

3. Splice wire A from the new relay to the portion of the blue wire still connected to P4 pin 11.
4. Connect wire B to screw lug L1 of the mode switch.
5. Connect wire C to screw lug L2 of the mode switch.

2 L1, vuine anp LocaL

ORANGE TO

115 VAC
HOT o

L2, LocaL

»

\ MOTOR

WIRE C |

T 1, une

BLUE WIRE
(REMOVE)

MODE SWITCH i N, TO LINE
LOCAL

ORG/GRY RELAY

PRO-LOG
TTY
INTERFACE

I
I
|
|
|

i
]
1
I
|
[
|
I
i
|
!

TAPE
READER
CONTROL

P3

115 VAC > < < >
RETURN

CONTROL ™~
DISTRIBUTOR
TRIP COIL

YELLOW

)

I
|
|
I 11N P4
| m i
I BROWN
| READER
|
]

NOTE:
SHADED AREA IS ADDED OR
MODIFIED BY CUSTOMER

<—<:—He\£—

WHT/ORG/BR

SUPPRESSION
NETWORK

Figure 10-11

Auto Reader Operation

MANUAL READER ONLY

TTY Modification (Manual Reader)

The 115 VAC automatic reader circuit is normally open due to the TDC relay contact. The 48 VDC TDC relay
can be operated by the momentary MANUAL START switch on the reader or by the DC1 data function. Once
the TDC relay operates, it holds itself energized until the momentary MANUAL STOP switch on the reader is
activated. The DC3 and ENQ data functions will also stop the reader.

The automatic reader circuit can be controlled remotely by adding a relay to control a contact closure in
parallel across the TDC relay contact as shown in Figure 10-12.
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Auto Reader Modification

1. Locate Jack J6 connected to plug P6.
Locate the yellow/green wire at J6-13.
Locate the blue wire at J6-14.
If the wire colors do not agree, do not proceed with this modification unless the connection can be verified
to agree with those of Figure 10-12.

2. Connect Wire A from the new relay to the blue wire at J6-14,
3. Connect Wire B from the new relay to the yellow/green wire at J6-13.

P4
2 L1, Line AND LOCAL ORANGE
5 VAC TO MOTOR
HOT |
| BLUE
]
! L2, LocaL
I
i P4
1
: i
BROWN
1, e READER
CONTROL —_
MODE SWITCH 10 DISTRIBUTOR
LINE/LOCAL TRIP COIL
ORG/GRY  RELAY YELLOW SUPPRESSION
NETWORK
14
12
PRO-LOG \/ i
v 1 e
INTERFACE |  RELAY TOBE ADDED -: r
WHT
®) |  T——
. X gk 3 | NOTE: WHT/ORG/BR
TAPE () | SHADED AREA IS ADDED 3
READER | OR MODIFIED BY CUSTOMER
CONTROL : |
i 1
I 1
L |

116 VAC
RETURN <? ORG 8: <13

YEL/GRN BLUE
/ \ J8
Aﬁ 7 14 e

WIRE A

TIGHT TAPE

1
I
]
|
I
I
|
—

P TDC RELAY

gy ==
1
|

MANUAL
<& >
IS oo 1>
Figure 10-12 TTY Modification (Auto Reader)
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SECTION 11

9114, COMPUTER INTERFACE OPTION

The 9114 Computer Interface is a factory-installed option that provides a handshake routine for transferring
data bidirectionally between a computer and the RAM buffer in the M900B PROM Programmer.

Figure 11-1 MS00B with Computer

OPERATING PROCEDURE

Connect the remote controller to the M900B via the parallel interface connector. The Personality Module to be
used must be installed. Ensure that the remote controller is conditioned to hold the INTERLOCK signal low.
Initialize the M900B with the RESET key on the keyboard. If the interface connection is recognized by the
M900B the hex display will display 9114. Except for the RESET key, the M900B keyboard will be inoperative
when the remote connection has been established.

If the interface connection is unsuccessful the display will stay blank following reset and the keyboard will still
be operative. If the interface connection does not occur when the RESET key is pushed verify that the remote
controller is holding INTERLOCK low.

The remote controller sends a 3-digit hex start address (MSD first) followed by a 3-digit hex stop address. This
defines the buffer address range to be operated on.

The remote controller selects either the LIST mode to read data from the buffer or the PROGRAM mode to
send data to the buffer. The display shows | (Input) in PROGRAM mode and O (Output) in LIST mode. When
either operation is complete the M900B Hex display indicates F (Finished) in preparation for the next
operating sequence. If INTERLOCK is still active, the display immediately shows 9114 again.

INTERFACE

The Remote Controller is connected to the parallel interface of the M900B via a 25-pin, D-type connector. The
interface provides eight parallel input data lines, eight parallel output data lines, seven handshake control
lines, and an internal handshake program.



REMOTE CONTROLLER M008B

INTERLOCK*

e

MODE*

TRANSFER*

WRITE DATA* (8-BITS)

PARALLEL INTERFACE

< READ DATA*" (8-BITS)

(COMPUTER) RESPONSE* MICROPROCESSOR

CONTROL

ERROR*

RAM BUFFER

ADDRESS*

PERSONALITY MODULE

LOGIC GROUND"

l"—-

“LOW LEVEL ACTIVE SIGNAL

Figure 11-2 Parallel Interface

SUMMARY OF OPERATION

When field definition is complete, the Remote Controller selects either the PROGRAM or LIST mode and
initiates the data transfer either to or from the M900B. Data (up to 8 bits) is transferred for each address
location.

When the complete field of data has been transferred, the M900B resets to address field definition for the next
operation.

ADDRESS FIELD DEFINITION

The field over which it is desired to operate (in either PROGRAM or LIST) must be defined with a start address
and an end address. The address field is sent as 6 hexadecimal characters, where each hex character repre-
sents 4 bits of the binary address.

In the eight-bit character that is sent to the M90O0B for field definition, the low-order four bits contain the hex
address character.

SIGNAL DEFINITIONS

INTERLOCK causes the MI00B to service or ignore the REMOTE interface. The Remote Controller acquires
control of the M900B by holding the INTERLOCK low while the MO00B is RESET. Once control of the M900B
has been acquired, the Remote Controller can use INTERLOCK to reset the M900B to the field definition
phase if any ERROR condition is detected.

MODE indicates to the M900B the direction of data transfer. The MODE line must be held low during field
definition and in the PROGRAM mode. The MODE line must be held high in the LIST mode to indicate data
transfer from the M900B.

TRANSFER indicates to the M900B that the Remote Controller is ready to effect a data transfer either to or
from the M900B as indicated by the MODE line. The TRANSFER line must not change from high to low unless
RESPONSE is high and should be held low until the Remote Controller detects alow RESPONSE signal. If the
Remote Controller is sending data to the M900B, the WRITE DATA lines must be stable before TRANSFER
occurs. If data is being requested by the Remote Controller, the READ DATA lines should be read after the
RESPONSE signal goes low and before TRANSFER is removed (high signal).

11-2



RESPONSE is a signal from the M900B which occurs in response to the TRANSFER line. During address field
definition RESPONSE indicates that the address character has been accepted. RESPONSE remains low until
the last address character. In the PROGRAM mode, RESPONSE indicates that the data being sent to the
buffer has been accepted and stored by the MO00B. In the LIST mode, RESPONSE indicates that data from the
buffer is available on the READ DATA line.

ADDRESS is sent by the M900B to indicate that address field definition is required. The signal occurs in
response to detection of the INTERLOCK signal whenever the MS00B is reset. ADDRESS remains active until
all field definition characters have been transferred to the M900B. ADDRESS will terminate prematurely if the
MODE line to the M900B is in the incorrect state.

ERROR is a signal from the MO00B which occurs in combination WITH RESPONSE and ADDRESS to indicate
mode during field definition (ERROR, ADDRESS & RESPONSE).

WRITE DATA consists of eight data lines from the Remote controller used for transferring address
information to be programmed to the M900B. Address information is sent as a series of hex characters. The
low order data lines are used to send the hex address character. Datato be programmed is sent as binary data.
The low order 4 bits are used for 4 bit words. All eight lines are used for 8 bit words. The most significant
character is sent first.

READ DATA consists of eight data lines to the Remote Controller used for transferring data from the M900B.
Data is sent as binary data. The low order 4 bits are used for 4 bit words. All eight lines are used for 8 bit words.
The most significant character is sent first.
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ADDRESS CHARACTER

ol
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)
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PROGRAM MODE

RESPONSE" /

\
T = T 1 =~ I -
ERROR* MODE ERROR \ M3008
-_——--- | ‘ it
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Figure 11-3 Data Transfer Wave Forms
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PARALLEL INTERFACE CONNECTIONS to the PARALLEL INTERFACE of the M900B Universal PROM
Programmer are listed in the table below.

INPUTS (active low level logic, 1 TTL load)

PIN SIGNAL INPUT PORT COMMENT
ADDRESS
=

8 WRITE DATA 8* IN 2-8 MSB
6 WRITE DATA 7* IN 2-4

13 WRITE DATA 6* IN 2-2

10 WRITE DATA 5* IN 2-1
9 WRITE DATA 4* IN 3-8
7 | WRITE DATA 3* IN 3-4

12 WRITE DATA 2* IN 3-2

11 WRITE DATA 1* IN 3-1 LSB
2 TRANSFER* IN 4-8
3 MODE* IN 4-4
5 INTERLOCK* IN 4-1

OUTPUTS (active low level logic, 10 TTL load drive)

PIN SIGNAL OUTPUT COMMENT
a PORT ADDRESS

22 READ DATA 8* OuUT 4-8 MSB
21 READ DATA 7* OuT 4-4

24 READ DATA 6° ouT 4-2

23 READ DATA 5° OuUT 4-1

18 READ DATA 4* OuT 5-8

17 READ DATA 3* OuUT 5-4

20 READ DATA 2* OouT 5-2

19 READ DATA 1* OuT 5-1 LSB
15 ADDRESS* OuT 6-8

14 ERROR* OuUT 6-4

16 RESPONSE* OouT 6-1

POWER OUTPUTS

PIN SIGNAL COMMENT
1 +5 volts Usually no connection
25 LOGIC GROUND Connect for reference
4 -12 volts SPECIAL UNITS ONLY

* low level active indicator

Figure 11-4 Connector Interface Pin List
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Figure 11-5 Parallel 1/0O Write Data Signals for Address Field Definition and Data to be Programmed
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The following flow diagrams represent the required sequence a remote controller must use for read and write
operations. Note: All signals are low level active TTL signal.

SET
INTERLOCK
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NOTE: DEPRESS RESET.
OBSERVE 9114 IN DISPLAY.

CHECK
ADDRESS
ACTIVE

NO

SET
MODE
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Figure 11-6 Initialization
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Figure 11-7 Mode Select
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r

SET
TRANSFER
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Figure 11-8 Basic Read
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Figure 11-9 Address Definition
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SECTION 12

9115, RS-232-C INTERFACE OPTION

The 9115 option provides an RS-232-C interface to the M900B's 9107 RAM Buffer, allowing Buffer LIST and
PROGRAM operations to be controlled at a remote terminal. This option places the M900B in the Data Set
(modem) position in a standard RS-232-C communications link with a Data Terminal. 9115 operates at the
true BAUD rate specified without delay between characters. This option includes a Pro-Log model M302
adapter for the interface terminal. Refer to back of manual for schematic and assembly drawing.

FEATURES

RS-232-C Interface to M900B RAM Buffer

* Remote LIST and PROGRAM capability

* Designed for operation with Data Terminal

® Available in 110, 300 and 1200 BAUD Rates

e |ncludes M-302 EIA Standard RS-232-C Adapter

* Minimal data format and RS-232-C protocol considerations

M302

ADAPTOR M9000

TRANSMIT DATA

RECEIVE DATA

CARRIER DETECT

REQUEST TO SEND

MICROPROCESSOR

DATA TERMINAL & CLEAR TO SEND CONTROL

r

RS232C ADAPTER

DATA TERMINAL RDY

PARALLEL INTERFACE
RAM BUFFER

DATA SET RDY

PERSONALITY MODULE

SIGNAL GROUND

Figure 12-1 M302 Adapter

Figure 12-2 RS-232-C Interconnect
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HOOKUP

® Plugthe M-302 adapter into the MO00B’s PARALLEL INTERFACE connector, then plug the DATA terminal
cable into the M-302.

CAUTION: Do not plug the Data Terminal cable directly into the M900B without the M-302 adapter.

e Set the data Terminal to the appropriate BAUD rate and select Parity = 1 or untested; select HALF DUPLEX
operation.

e RESET the M900B; the display should show 9115

e Set the M900B BUFFER/NORMAL switch in the desired position (see below).

OPERATION

The 9115 start sequence consists of transmitting a 3-digit HEXADECIMAL start address, followed by a 3-digit
HEX stop address, followed by the character L (List mode) or the character P (Program mode) from the
terminal to the M900B.

For example:

—000 OFF L instructs the M900B to output the first 256 storage locations in its buffer.

—123 456 P instructs the M900B to expect data for 820 locations and to store the data in HEX addresses 123
through 456.

In LIST mode, the M900B will format the data as sixteen buffer locations per line, separated by spaces. Each
line is followed by carriage return-line feed.

In PROGRAM mode, the M900B will accept only HEX data. The user may format this data in any way he
chooses (e.g. control characters, spaces, comments) so long as this formatting contains no additional HEX
characters.

e Addresses and data are always transmitted most significant digit first

e The M900B cannot operate without a Personality Module installed

¢ |f the Personality Module is for a 4-bit PROM, the M900B regards one Buffer location as one HEX digit;
otherwise, one Buffer location is regarded as two HEX digits.

e The user may transmit any non-HEX characters in the data stream to maintain readability in PROGRAM
mode.

e 9115 operates in HALF DUPLEX mode.

RS-232-C Protocol

The 9115 option is activated by detection of the DATA TERMINAL READY signal (circuit CD, pin 20). The
M900B will respond with DATA SET READY (circuit CC, pin 6) and CLEAR TO SEND (circuit CB, pin 5).
These signals remain active during each operation. If DATA TERMINAL READY drops at any time, the
operation is abruptly terminated and F is displayed by the MS00B. DATA SET READY and CLEAR TO SEND
are both dropped for approximately 10 ms if the BUFFER/NORMAL switch is in the BUFFER position (see
below); in NORMAL, these signals are inactive until the user is finished with the M900B keyboard. CARRIER
DETECT (circuit CF, pin 8) is active with DATA SET READY, and REQUEST TO SEND (circuit CA, pin 4) is not
used.

Buffer/Normal Toggle Switch

In the BUFFER position, this switch allows the 9115 option to restart immediately upon termination of a LIST
or PROGRAM operation.

In the NORMAL position, the M900B terminates LIST and PROGRAM modes by dropping DATA SET READY
and CLEAR TO SEND; the buffer address range just operated on appears in the display. At this point one
NORMAL mode selection and operation can proceed. Upon termination the 9115 option will be reactivated.

M900B Display

The display shows 9115 when idle; 1 when receiving data, 0 when transmitting data; F with DTR inactive; and
most recent start/stop addresses when finished if the BUFFER/NORMAL switch is in the NORMAL position.

Baud Rate Selection
The 9115 option is available in three versions; 9115-1 (1200 Baud), 9115-2 (300 Baud) or 9115-3 (110 Baud).
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SECTION 13

9118, RS-232-C
SELECTABLE BAUD INTERFACE

FUNCTIONAL DESCRIPTION

The 9118 option uses the M304 adapter as an RS-232-C interface between the M900B Programmer, a terminal
and a modem. In the M304, a 25-pin “D" male connector for the terminal and a 25-pin “D" female connector for
the modem are provided, permitting simultaneous communication between the M300B and both connectors.

Features provided by the M304/9118 are:
Switch selectable BAUD rate from 50 to 9600 BAUD
PROGRAM buffer from terminal and/or modem
LIST buffer to terminal and/or modem

The 9118 option consists of two functional elements: the Control Program which is located in PROMs A, B and
E of the MO00B Control Unit; and the M304 Adapter, which plugs into the parallel interface socket on the
M900B. The M304 Adapter interfaces the TTL level ports of the MO00B to the RS-232-C type levels of a
terminal/computer and/or a modem/computer. Along with signal level conversion, the M304 Adapter
provides switching capabilities for BAUD rate selection and switching the modem and/or the M900B ON-
LINE or OFF-LINE.

NOTE: The 9118 option does not permit direct programming of PROMs from an external source; the Buffer
must be filled and then the data programmed from the Buffer to the PROM.

M304 PANEL DESCRIPTION

ON-LINE/OFF-LINE Switch (S1)
This switch controls the Data Terminal Ready (DTR) line from the terminal connector, the Clear To Send
(CTS) line from the modem connector and data flow from terminal and modem to the M900B inputs.

In the ON-LINE position, data is connected between the terminal and/or modem connectors to the input of the
M900B. In the OFF-LINE position, the DTR line from the terminal connector and the CTS line from the modem
connector is in the low state. Since the MO00B will sample these lines at power-on or reset,aDTRor CTS low
will isolate the MS00B from the modem-terminal data path and cause the programmer to return to the main
program.

Modem ON/OFF Switch (S3)

This switch controls data flow to and from the modem connector. In the OFF position, the modem/computer is
isolated from the data path between the terminal and the M900B. However, since modem control lines are
unaffected by S3, the modem can remain active.
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BAUD Rate Selector Switch (S2)

The BAUD rate selector switch is a 16-position rotary switch, which is recessed behind the panel on the M304
Adapter and which requires a screwdriver to rotate. As the switch is rotated, a Hex-coded number appears in
the window just above the screwdriver slot. Refer to the table below for BAUD rate versus position.

BAUD Rate Selection

Pofg'}o" p (c | o | B | 1 A | 2|9 | 4|5 |8 | 3 |6 7
BAUD A \ ’ .
RATE | 50 | 75 | 110* | 134.5| 150* [ 200 | 300* | 600 | 1200 | 1800 | 2400 | 2400* | 4800 | 9600

*These positions cause the software to insert a 200 ms delay (in LIST mode) after appropriate carriage returns
and line feeds to accommodate mechanical terminals.

TYPICAL APPLICATIONS

Terminal to Computer and M900B
M900B to Terminal and Computer
Computer Terminal and M900B (M900 ON-LINE) (Similar to 9108 Option)

COMPUTER

M304
REMOTE
"(I'EE:tBMOII::E F] ~| OR |-z—2—z-z2—-] COMPUTER ——-[ COMPUTER
| d MODEM

MODEM

r
RAM BUFFER

M300B

Terminal to M900B Ram Buffer (Similar to 9115 Option)
M900B Ram Buffer to Terminal

COMPUTER
KEYBOARD  [] I s REMOTE
TERMINAL | oo} — OR =3 COMPUTER COMPUTER

MODEM

| ==

k.
RAM BUFFER

M900B

Terminal to Computer (M900B OFF-LINE)

COMPUTER

KEYBOARD -|M:m r REMOTE B
TERMINAL | J io—oo—[ _ ::E“ WL c?lha%u;:n—ll—[ COMPUTER
.

Y
RAM BUFFER

M008B
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OPERATING SEQUENCES
NOTE: M304 ADAPTER MUST BE INSTALLED PRIOR TO M900B POWER-ON.

From Local Terminal (or Data Stream) or from M900B
Prior to operation, the BAUD rate and format of the M304 and other devices in the data path must correspond.

Both ON-LINE/OFF-LINE and modem ON/OFF (if a modem is in the data path) must be in the “"ON"
position.

1. Depress RESET key on the M900B keyboard. The programmer display should show “9118". In order for
“9118" to appear, the DTR control line must be high (See Signal Discipline, at end of section).

2. Input desired address field from local terminal or M900B keyboard. The field is defined by 3-digit START
and END addresses, which can range from the full buffer (000 3FF for 2K, 000 7FF for 4K) to a single
location (eg. location 010 is defined as 010 010).

Note: The M900B does not echo characters in this mode.
3. Following address field definition, the M900B requires a command character to define desired format.
The following command characters from the terminal or data stream define the format:

ASCI| P : PROGRAM - Program Buffer

ASCII L @ LIST - Data formatted 16 bytes per line

ASCIlI M: PRINT - Data formatted in 256 byte blocks, 16 bytes per line. Includes header and starting address of each line.
ASCII S : SCROLL - Like print but stops after each block and waits for “space” to send next block.

ASCII N : DUMP - Unformatted data only. Ends with carriage return/line feed.

ASCII X : XON LIST - Data formatted in 16 bytes per line. After each line, waits for XON character.

Alternately, the following command characters from the M900B keyboard define the format:

HEX 0: PROGRAM
HEX 2: LIST

HEX 3: PRINT
HEX 1: SCROLL
HEX 4 : DUMP
HEX 5: XON LIST

From Terminal or M900B Keyboard (if carriage return is required by computer)

In some instances, a carriage return is required by the computer to initiate data transmission in the
PROGRAM mode. The MO00B is equipped to transmit a carriage return and line feed, which is useful when a
local terminal is not in the data path.

Prior to operation, the BAUD rate and character structure of the M304 and other devices in the data path must
correspond. Both ON-LINE/OFF-LINE and modem ON/OFF (if a modem is in the data path) must be in the
“ON" position.

1. Depress RESET key on the M900B keyboard. The programmer display should show “9118". In order for
“9118" to appear, the DTR control line must be high (See Signal Discipline, Appendix B at end of section).

2. Input desired address field from M900B keyboard (this may be done from terminal, if there is one in the data
path). The field is defined by 3-digit START and END addresses, which can range from the full buffer (000
3FF for 2K, 000 7FF for 4K) to a single location (eg. location 010 is defined 010 010).

Note: The M304 does not echo characters.
3. Following address field definition, the M900B requires a command character to define desired format.
The following command characters from the M900B keyboard define the format:

HEX 6 : PROGRAM (This causes the MO00B to generate carriage return and line feed)
HEX 2: LIST

HEX 3: PRINT

HEX 1: SCROLL

HEX 4: DUMP

HEX 5: XON LIST

If a terminal is part of the data path, the ASCI| characters which correspond to the HEX command characters
listed above will initiate identical operations if entered from the terminal keyboard.
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FORMAT DESCRIPTIONS

The 9118 option provides a PROGRAM format and 5 LIST formats for operations between modem and/or
terminal and the M900B RAM buffer. The MS00B will enter a mode in response to a command character (See
Operating Sequence).

PROGRAM Format

In this mode, the MS00B accepts data as ASClI-coded HEX characters and sequentially stores it in the RAM
buffer in the desired address field. Spaces, carriage returns, and non-Hex characters are ignored. This
permits formatting (as data is programmed into the MS00B buffer) for output to a printer or CRT display.

The MY00B remains in the PROGRAM mode until the desired address field has been exhausted or the
programmer is reset, at which time a new address field and command character may be entered.

Note: When operator wishes to program a PROM, the M304 must be switched OFF-LINE and the MO00B reset.
Refer to the M900B Operating Manual, Buffered Operation Section.

LIST Formats
In all 5 LIST formats, the M900B will send (LIST) from the RAM buffer to the modem connector (if modem
switch in ON) and to terminal connector.

Included in the following format descriptions are examples, which should best illustrate the operation of each
mode, for the particular format under discussion. For purposes of illustration it is assumed that each M900B
RAM buffer location has been arbitrarily loaded with the 2 |east significant digits of its own address.

LIST - Starting with START address, data is output sequentially by address until END address is reached.
Spaces separate each 2-digit data byte; carriage return and line feed occur every 16 bytes (32 digits). Except
for the 200 ms delay (See BAUD rate table, Page 13-2) characters are sent serially adjacent.

INPUT 003065L

OUTPUT 03 04 05 06 07 08 09 OA 0B OC 0D OE OF 10 11 12
13 14 15 16 17 18 19 1A 1B 1C 1D 1E 1F 20 21 22
23 24 25 26 27 28 29 2A 2B 2C 2D 2E 2F 30 31 32
33 34 35 36 37 38 39 3A 3B 3C 3D 3E 3F 40 41 42
43 44 45 46 47 48 49 4A 4B 4C 4D 4E 4F 50 51 52
53 54 55 56 57 58 59 5A 5B 5C 5D 5E 5F 60 61 62
63 64 65

PRINT - Data is output sequentially by address with spaces separating each 2-digit data byte and carriage
return and line feed occurring every 16 bytes (32 digits). Each 256-byte block of data is preceded by a header
and each line of output by the starting address of the line. In this mode, output will begin at that buffer location
whose 2 most significant digits are the same as those of the defined start address but whose least significant
digit is zero. The mode will terminate when END address is reached. This mode is primarily used for a printer
interface.

INPUT OE51F8M

OUTPUT 01 23 456789 ABTG CUDEF
OEO EO E1 E2 E3 E4 E5 E6 E7 E8 E9 EA EB EC ED EE EF
OF0 FO F1 F2 F3 F4 F5 F6 F7 F8 F9 FA FB FC FD FE FF

L ]
L ]
L ]
L ]

1D0 DO D1 D2 D3 D4 D5 D6 D7 D8 D9 DA DB DC DD DE DF
012 3 45 6 7 8 9 A B CDE F

1E0 EO E1 E2 E3 E4 E5 E6 E7 E8 E9 EA EB EC ED EE EF
1F0 F1 F2 F3 F4 F5 F6 F7 F8
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XON LIST - Data is formatted and output in 16-byte lines with spaces separating each data byte and carriage
return and line feed following each line. In this mode, the M900B will output one line of data each time an XON
character is received (XON is a control Q from an ASCII keyboard).

The XON LIST format is for use with time share systems that require XON protocol. The mode will terminate
when the specified address field is exhausted or the programmer is reset.

INPUT 7E5815X

OUTPUT E5 E6 E7 E8 E9 EA EB EC ED EE EF FO F1 F2 F3 F4
INPUT XON

OUTPUT F5 F6 F7 F8 F9 FA FB FC FD FE FF 00 01 02 03 04
INPUT XON

OUTPUT 05 06 07 08 09 OA 0B OC OD OE OF 10 11012 13 14
INPUT XON

OUTPUT 15

DUMP - Starting with the START address, data is output sequentially by address until END address is
reached. Aside from a carriage return and line feed which follow the output data byte of the last defined
address, there are no carriage returns, line feeds, or spaces in the data stream.

This mode affords the fastest possible data transfer rate, and can be utilized in data transfer between two
M900B RAM buffers. However, due to the absence of formatting in DUMP, this mode is not useful for display
or printing.

INPUT 7C3822N

OUTPUT C3C4C5C6C7C8C9CACBCCCDCECFD1D2D3D4D5D6D7D8DIDADBDCDDDEDFE1E2E3E4
ESE6E7ESEQEAEBECEDEEEFF1F2F3F4F5F6F 7F8FOFAFBFCFDFEFF00010203040506070809
OAOBOCODOEOF101112121415161718191A1B1C1D1E1F202122

SCROLL - Datais formatted in a 256-byte block for display on a CRT screen. Each block of data is preceded by
a header and each line of output by the starting address of the line. When the entire block is displayed, the CRT
cursor will remain to the right of the last line displayed. The M900B will output the next block of data when a
“SPACE" is received.

The mode will terminate when the specified address field is exhausted, the programmer is reset, or any key
except the space bar is depressed. The cursor will return to the left side of the CRT screen at mode
termination.

INPUT 3E95F4S

OUTPUT 01234586789 ABCDEF
3E0 EO E1 E2 E3 E4 E5 E6 E7 E8 E9 EA EB EC ED EE EF
3F0 FO F1 F2 F3 F4 F5 F6 F7 F8 F9 FA FB FC FD FE FF
400 00 01 02 03 04 05 06 07 08 09 OA OB 0C 0D OE OF

L]
L]
L]
L]
4D0 DO D1 D2 D3 D4 D5 D6 D7 D8 D9 DA DB DC DD DE DF

INPUT  “SPACE"

OUTPUT 0123456789 ABGCUDEF
4E0 EO E1 E2 E3 E4 E5 E6 E7 E8 E9 EA EB EC ED EE EF

L]
L ]
L ]
L
500 DO D1 D2 D3 D4 D5 D6 D7 D8 D9 DA DB DC DD DE DF
INPUT  “SPACE"
OUTPUT 0123456789 ABCUDEF

5E0 EO E1 E2 E3 E4 E5 E6 E7 E8 E9 EA EB EC ED EE EF
5F0 FO F1 F2 F3 F4
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ADDITIONAL 9118 APPLICATIONS

Remote Buffer Programming

The 9118 option provides the means by which the M900B RAM Buffer may be programmed from a remote
source. The following are possible communications links:

1. Local Terminal - MS00B Buffer - Remote Computer (Via Modem)
2. M900B Buffer - Remote Computer (Via Modem)

3. Local Computer (With Terminal) - MS0O0OB Buffer

4. Local Computer (Without Terminal) - MS0O0B Buffer

Program Buffer from Remote Computer (via Modem) with Local Terminal

KEYBOARD ]7}_“:“_{4[ MODEM ]—[ COMPUTER
o

¥

RAM BUFFER

M3S008 S—
oo

i

1. Install M304 Adapter in MS00B parallel interface connector. Connect terminal and modem to the
appropriate connectors.

2. Switch M304 OFF-LINE, modem switch ON. Establish communication between terminal and computer.
Request desired data dump but DO NOT SEND CARRIAGE RETURN. Switch M304 ON-LINE.

Note: If data dump contains address field and command character preceding desired data, RESET M300B.
MO00B generates a carriage return and data will transfer from computer to M900B RAM Buffer. Steps 3 and
4 may be omitted.

3. Switch modem switch OFF, RESET M900B. The M900B display should show “9118". From terminal or
M3900B keyboard, enter the desired 6-digit buffer address field.
4. Enter command character. Command character may be entered in one of the following ways:
a. Enter "P"” from terminal or Hex 0 from MS00B. An *I" should appear in the MO00B display. Switch modem
Switch ON and enter Carriage Return from terminal, or
b. Switch modem switch ON. Enter one HEX character (6 through F) from terminal or M900B keyboard.
The M900B generates a carriage return. An “I"” should appear and data will transfer from computer to
M900B RAM Buffer.
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Program Buffer from Remote Computer (via Modem) without Terminal

>——-|:4[ MODEM ]._[ compuTen

RAM BUFFER

M8008 —

i

1. Install M304 Adapter in MS00B parallel interface connector. Connect modem to modem connector.
2. Desired data dump must be ready for transfer. Switch M304 ON-LINE, modem switch OFF. Reset MO00B.

Note: If data dump contains address field and command character preceding the desired data, switch
modem switch ON, RESET M900B. The MS00B generates a carriage return and data will transfer from
computer to MO00B RAM Buffer. Steps 3 and 4 may be omitted in this case.

3. Switch modem switch ON. Enter desired 6-digit buffer address field from MS00B keyboard.
4. Enter one Hex character (6 through F) from M900B keyboard. This sends carriage return to computer. An
“I" should appear in the display, and data will transfer from computer to M900B RAM Buffer.

Program Buffer from Local Computer with Terminal

// = ]——]-—T—{
—
i

1. Install M304 Adapter in MS00B parallel interface connector. Connect computer to terminal connector.
2. Switch M304 ON-LINE, RESET M900B. Select desired data dump from computer but DO NOT SEND
CARRIAGE RETURN.

Note: If data dump contains address field and command character, RESET M900B. This will generate a
carriage return and data will transfer from computer to MS00B RAM Buffer. Step 3 may be omitted.

3. The M900B display should show “9118". By terminal command or from M900B keyboard enter a 6-digit
buffer address field and appropriate command character: “P" if from terminal, Hex “0" if from M900B
keyboard. (If carriage return is required, enter “F" from either keyboard; the M900B will send a carriage
return and accept data sequentailly over the defined address field.)
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Program Buffer from Local Computer without Terminal

o

RAM BUFFER

M008B —

oo
Install M304 Adapter in M900B parallel interface connector. Connect computer to terminal connector.
Desired data dump must be ready for transfer. Switch M304 ON-LINE.

Note: if data dump contains address field and command character preceding desired data, RESET M900B.
This will generate carriage return and data will transfer from computerto M900B RAM Buffer. Steps 3and 4
may be omitted.

RESET MS00B. The MS00B display should show “9118". Enter desired 6-digit buffer address field from
M900B keyboard.

Enter one Hex character (6 through F) from M900B keyboard. This causes the M900B to transmit a carriage
return. Data will transfer from computer to M900B RAM Buffer.

BUFFER LISTING

In addition to remote buffer programming, the 9118 option provides the means by which M900B RAM Buffer
contents may be transferred to or listed on a remote device. Some of the list format applications are:

Ao

Listing to Remote Computer (Via Modem) using Local Terminal
Listing to Local Computer with Terminal

Listing to Local Computer without Terminal

Listing to Printer/Terminal

Listing to CRT/Terminal

Listing to Remote Computer (via Modem) using Local Terminal

KEYBOARD ]7}_“:“_{_[ MODEM ]__[ COMPUTER

£

RAM BUFFER

M9008 —

oo

. Install M304 Adapter in M900B parallel interface connector. Connect terminal and modem to the

appropriate connectors.
Switch M304 OFF-LINE. Modem switch ON. Establish communication with computer.

. Switch M304 ON-LINE. Enter desired 6-digit address field from terminal or MS00B keyboard and command

character. Buffer contents will transfer to computer in format defined by command character. It should be
noted that the address field and command characters will be received by the computer which must process
them appropriately.
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Listing to: Local Computer with Terminal
Local Computer without Terminal COMPUTER ] [ KEYBOARD
Printer/Terminal TR L'
CRT/Terminal
COMPUTER
:1 M304 [
I_.!L] PRINTER
RAM BUFFER
M900B ﬁ CRT
il

1. Install M304 Adapter in MO00B parallel interface connector. Connect desired output device to terminal
connector.

2. Establish communication with computer (if used). Switch M304 ON-LINE.

3. From MS00B keyboard, enter desired 6-digit address field to be listed from buffer and the command
character.

Recommended command characters:
To Computer with Terminal: “3", “2", “4”, “5"
To Computer without Terminal: “2”, “4”, “5"
To Printer/Terminal: 3"
To CRT/Terminal; *1"

Data will be listed at output device according to format chosen.

To Program MS00B RAM Buffer(s) from a Terminal or 2nd M900B Buffer.

J S ]

b
r—‘LW D ==

RAM BUFFER RAM BUFFER RAM BUFFER
MaooB — Ms008 — M3008 | — |

om o oo

1. Install M304 Adapter(s) in MO0OB parallel interface connector(s). Connect terminal to terminal connector
of one M304 Adapter. To link remaining M900B units, connect modem connector of each M304 to the
terminal connector of subsequent unit.

2. Switch M304 Adapters which are installed in MS00B units not involved in the data transfer OFF-LINE. In the
units involved, switch modem switch ON, M304 ON-LINE. RESET M900B(s) involved.

3. In unit(s) to be programmed, define desired address field from the keyboard of the unit itself. Enter “0” to
initiate PROGRAM mode. If a terminal is used, data may be entered at this point, or

4, Define desired address field in the unit whose buffer contains desired data dump from the keyboard of the
MS900B unit itself.

Enter “4" from the keyboard of the M900B containing data dump. An “O" should appearinthe display of the
unit containing data, “I" in the display of units being programmed. Data will transfer to the designated
buffers.
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JUMPER SELECTED PARITY AND STOP BITS

In addition to the three panel switches, there are 9 user-accessible jumpers located on the top of the M304
Adapter board. These are provided for special configuring by the user, if needed, but will rarely be changed.
To change a jumper, unscrew the three mounting screws and remove the cover of the M304; the jumpers that
are in place are unsoldered and removed or clipped with side cutters. To install a new jumper, short pieces of
insulated wire can be soldered in place. A functional description of each jumper follows.

M304 character format as shipped from Pro-Log is shown in the figure below. Even parity is generated and
sent. However, on Receive, parity is not used but must be sent (either ODD, EVEN or fixed) to provide the
proper timing for the stop bit position.

Character Format

NEXT CHARACTER
START BIT PARITY BIT rSTAﬂT BIT
> +3
g — —
< -3
[« ” J I
7 DATA BITS ONE STOP BIT

Even Parity Enable (EPE) - Selects whether even or odd parity is generated. The M304 is shipped in the even
parity enable position. To select odd parity, remove jumper between E19, E20, and install between E20, E21.
Parity is not used by the M300B when receiving. However, it must be sent either ODD, EVEN or fixed.

Stop Bit Select (SBS) - Selects whether there are one or two stop bits sent or required when receiving. The
M304 is shipped in the one stop bit mode. To select two stop bits, remove jumper between E17, E16, and install
between E17, E18. When transmitting to the M900B, the stop bit can be of any length, provided that it is a
minimum length of one bit in the one’s position and two bits in the two’s position.

Parity (P1) - Selects whether parity is generated or not. The M304 is shipped in the parity enable mode. To
inhibit parity generation, remove jumper between E14, E15, and install between E14, E13.

By selecting jumper positions, the following character variations are possible (See Schematic #104875):

One start bit, seven data bits, one stop bit (E16, E17) (E14, E13)

One start bit, seven data bits, two stop bits (E17, E18) (E14, E13)

One start bit, seven data bits, one stop bit, even parity (E20, E19) (E17, E16) (E14, E15)
One start bit, seven data bits, two stop bits, even parity (E17, E18) (E20, E19) (E14, E15)
One start bit, seven data bits, one stop bit, odd parity (E16, E17) (E14, E15) (E20, E21)
One start bit, seven data bits, two stop bits, odd parity (E17, E18) (E14, E15) (E21, E20)

= R0L b o by

Character Variations Using Jumper

——STOP BIT IF PARITY DISABLED

EVEN OR ODD PARITY
*——IF PARITY ENABLED

START BIT NEXT CHARACTER

Y | START BIT
——

- >
i STOP BIT TWO
7 DATA BITS T_
i I IF PARITY ENABLED
SERIAL BY CHARACTER - SERIAL BY B O I
4 IF PARITY ENABLED
BIT DURATION = —————— STOP BIT TWO
u BAUD RATE IF PARITY DISABLED
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Please refer to the M304 schematic for the following jumper descriptions:

(E12-E11) (E10-E9)

These jumpers affect the Request To Send (RTS) line. The M304 is shipped with this line forced high by direct
connection to +5V through a resistor. This line is not used by the M900B. However, most modems require this
line to be high to allow the modem to transmit. If this line is required by protocol or other requirements to be
directly connected from the modem through to the terminal, remove jumper between E11, E12, and install
between E10, E9.

(E1-E2) (E3-E4)

These jumpers affect the Carrier Detect (CD) line. The M304 is shipped with this line forced high by direct
connection to +5V through a resistor. This line is not used by the M900B. However, some terminals may
require this line to be high for operation. If this line is required by protocol or other requirements to be directly
connected from the modem through to the terminal, remove jumper between E1, E2, and install between E3,
E4.

(E5-EB6) (E7-E8)

These jumpers affect the Data Set Ready (DSR) line. The M304 is shipped with this line forced high by direct
connection to +5V through a resistor. This line is not used by the M900B. However, some terminals may
require this line to be high for operation. If this line is required by protocol or other requirements to be directly
connected from the modem through to the terminal, remove jumper between ES5, E6, and install between E7,
ES8.

SIGNAL DISCIPLINE

The RS-232-C signals provided by the M304 are M304 ADAPTER  RS232C INTERFACE CONNECTORS
used by the 9118 option as follows:

TRANSMIT DATA is used by the terminal to send P NUMBER PAB NUMRER
address, control and data characters to the M900B SIGNAL SIGNAL
and/or modem. TRANSMIT DATA is also used by 1 | 14

the M900B to send data to the modem. e OANT BATAS 3 E7

RECEIVE DATA is used by the MS00B to send RECEIVE DATA* 3 | 16

control and data characters to the terminal.

RECEIVE DATA is also used by the modem to send REGUEST 1S St A 1

data to the terminal and M900B. CLEAR TO SEND 518

REQUEST TO SEND is held high by the M304 for DATA ST BRARY A W

the modem if required, or can be connected by SIGNAL GROUND 7 | 20 | DATA TERMINAL RDY
jumper through to the terminal. CARRIER DETECT g | 21

CLEAR TO SEND is used by the MS00B to indicate 9 | 22

to the terminal it is ready to receive characters. This 10| 23

line is used to indicate the M900B is in the Receive

Mode. CTS is also used by the modem. 1y

DATA TERMINAL READY is used by the M900B to ok b

determine that the 9118 optionis installed and ready L

to operate. This line should be held continuously

high. Operation with the M900B can be aborted by *Designates Low Level Logic
dropping this signal low.
CARRIER DETECT is not used, but is held high by

the M304 or can be connected by jumper through to
the terminal.

DATA SET READY is not used, but is held high by
the M304 or can be connected by jumper through to
the modem.
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ELECTRICAL SPECIFICATIONS

The M304 is designed to work with a high input level of from +3V to +25V and a low input of from -3V to -25V.
The output levels of the M304 are approximately +4V for high level and -4V for low level. The signals used and
the pin assignments for the terminal and modem connectors may be found in the Signal Discipline Section.
Signal lines not listed are wired directly from the terminal connector to the modem connector by the M304

adapter.

The M304 provides connection for one modem and connection for one terminal, along with the following

BAUD rates: 50, 75, 110, 134.5, 150, 200, 300, 600, 1200, 1800, 2400, 4800, 9600.

Terminal/Modem 1/0 Specifications

PARAMETER MIN MAX UNITS NOTE

VOH High level output voltage +3 46 v 4
VOL Low level output voltage -6.6 -3 v

OQutput short circuit current, output connected to £12V
108 (duration 1 second max.) 80 mA
CL Output load capacitance 2500 pF 2
"F; Output rate of change 30 Vius
VIH Input high level voltage +3 +25 Y
VIL Input low level voltage -3 -25 Vv
1IH Input high level current +0.5 +8.5 mA
Il Input low level current -0.5 -8.5 mA
EL Qutput termination bias -2.0 +2.0 Vv

BAUD rate (bits/second) 50 9600 BAUD

Recommended cable length 50 feet

16 meters

VO Driver open circuit output voltage -12 +5 A
RO Driver output resistance, power off 300 ohms
RL Input load resistance 3K 7K ohms

NOTES: 1. Minimum load resistance 3K ohms
2. Includes cable and terminator capacitance

MECHANICAL SPECIFICATIONS

Height App. 1 inch
Length 6 inches
Width 3.1 inches

ENVIRONMENTAL SPECIFICATIONS

Temperature:
Operating: 0°C to +50°C
Storage: -20°C to +60°C
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M304 1/0 Specification

INPUT ——» OUTPUT ——»

+25V 7y T +25V
VIH RANGE
l 4,6V MAX. @ 7K LOAD
VOH +3.2V MIN. @ 1.5K LOAD

-av % %

I 3 -4V MAX. @ 1.5K LOAD
N voL
E v -9V MIN. @ 7K LOAD
= -
VIL RANGE :
-25V v T -25V

Character Format RS-232-C
ASCII 7 Bit Parity One Stop Bit
Serial by Bit/Serial by Character

NEXT CHARACTER

START BIT PARITY BIT 1_5""“' BIT
> 43
0 m—p —f
< -3
) : L.
7 DATA BITS ONE STOP BIT
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Typical System Interconnection

I UP TO 25’ |

I UP TO 25’ [ MODEM

TERMINAL M304
DB25P
2 2 DB25S
TD » TD 2 2
3 3 TD TD
RD}s RD 3 3
20 20 RD}e RD
DTR DTR 20 20
6 6 DTR} DTR
DSR |« +5V 4 4
5 5 +5V »{RTS
CTS|e CTs 5 5
8 8 CTSte CTs
DCD +5V 7 7
7 7 GNDJ* #GND
GND}= GND
3 | DB25S
pB25s | J2 Pl .
| DB25 |
DATA [DATA
DR CTS +5V
TBRE 3/ 3/ DRR sy 4 af -12
TR /] TBRL / /] /) GND
| DB25S |

PARALLEL INTERFACE

M008B

It is to be understood that direct connection to a computer via RS-232-C could be substituted for either the
terminal or modem as long as the control and data lines were connected appropriately.
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SECTION 14

9119, CHECKSUM OPTION

CHECKSUM is a practical engineering, manufacturing, and field service tool which provides a high confi-
dence verification of the data pattern stored in a PROM without requiring master PROMs, tapes, or listings
close at hand for comparison.

The 9119 option uses the M900B display to show the hexadecimal sum of all data locations stored ina PROM
or the M900B CMOS RAM Buffer. An extremely high probability exists that achange in the data pattern due to
electrical loss, accidental alteration, or handling will result in a change in the checksum. The operatorsimply
compares the M900B display against a previously recorded checksum for verification.

PROM data alteration can result from EPROMs which were inadequately erased prior to programming; bit
regrowth in fusible PROMs; program modifications; human error in PROM duplication; damaged tapes
containing PROM code; and faulty data transmission from remote sources. Unlabeled PROMs and ROMs
which are mixed through handling can be conveniently sorted with CHECKSUM, and operators on the
manufacturing floor can use CHECKSUM to verify that the latest revision of a microprocessor program is
being installed in the product.

CHECKS DATA PATTERN ALTERATION DUE TO:

Bit Dropout in Erasable PROMs

Bit regrowth in Fusible PROMs
Human error in PROM duplication
Mixing of unlabeled PROMs, ROMs
Use of obsolete program revisions

Faulty data transmission

Damaged data tapes

Modifications or development patches

RAM buffer content after excessive power-off time

Figure 14-1 9119, Checksum Option
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This option causes the M900B PROM Programmer to display the hexadecimal sum of code contained in the
Master PROM. If the 9107 RAM buffer operation is present in the Programmer, the operator may select a
RAM Buffer checksum by placing the BUFFER/NORMAL switch in the BUFFER position.

PROCEDURE

1. Select Master or buffer checksum by setting the BUFFER/NORMAL toggle switch in the desired position.

2. While holding the CLEAR key down, press and release the RESET key. CLEAR may then be released.

3. M900B display now shows C (checksum) to indicate activity. The length of time required for Checksum
display depends on the size of the memory tested. This can be approximated by the following table:

MEMORY SIZE CHECKSUM TIME
1024xN 3.3 SEC
4096xN 10.1 SEC

4. M900B display now shows a 6-digit hexadecimal checksum.

For newly programmed PROMs, the checksum should be recorded on a label on the PROM and in a
separate log for future reference.

For previously programmed PROMs, the displayed checksum is compared against the recorded check-
sum.

5. Press ENTER or RESET to proceed with other M900B functions.

NOTE

Although the CHECKSUM technique is widely used with a high level of confidence, it is
remotely possible that two complimentary bit errors will produce a correct checksum. This is
very improbable due to the nature of PROM failure modes; however, the user should be aware
that the CHECKSUM test, while fast and convenient, does not guarantee the certain pattern
verification which the M900B VERIFY mode does guarantee by comparison with a Master
PROM, tape, or remote data source.
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SECTION 15
M900B MAINTENANCE

If for any reason the M900OB becomes inoperative it is recommended the unit be returned to the factory for
repairs. Contact the factory or your Pro-Log representative for instructions on returning equipment for any
reason. Returned equipment should be properly packaged to avoid shipping damage.

TROUBLESHOOTING HINTS

The M900B is centrally controlled by its microprocessor. If the microprocessor fails, the unit will be
completely inoperative. If any operations are executable it is highly unlikely that the microprocessor is at fault.
If the unit is completely dead the cause is usually due to loss of power or system clock.

NOTE: A possible cause of an inoperative system is a shorted key on the hexadecimal keyboard. |f the system
is inoperative and the power supply and clock checks normal, the program should be checked to determine if
it is locked in the RD DBD subroutine. Program analysis requires the use of a M422A analyzer as indicated in
the Microprocessor Check paragraph below.

The MS00B power supply consists of a dual plus and minus supply. The plus supply Is set to 5.80 volts
measured at the power supply. The minus supply Is set to -12.60 volts measured at the power supply.

SYSTEM CLOCK CHECK

The system clock is a two phase crystal controlled clock. The clock signals as measured at the 01 and 02 test
points on the CPU card are shown in Figure 1. If the CPU device is operating, the CM pulse will appear at pin 11
of the device. If the clock inputs are operating but the CM pulse is not present the CPU device is possibly
defective.

.MICROPROCESSOR CHECK

The microprocessor operates on 32 bits of information every 11.2 microseconds. To analyze this volume of
information requires the use of an M422A system analyzer. The M422A allows the user to capture data at
selected program points to analyze system operation.

Lt 1.4 usec &

woor = N1 Naes " T*iinec"
c 48
@1
L 10 —— —— L
45
@2 4
L -10 ——

Figure 15-1 Clock Timing
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= INSTRUCTION CYCLE —

1.2 usec

cMm | |
A1 A2 A3 M1 M2 x1 x2 X3
INSTRUCTION
ADDRESS FROM PROGRAM EXECUTION
FROM PROCESSOR TO MEMORY TO INCREMENT OR CHANGE
PROGRAM MEMORY PROCESSOR PROGRAM ADDRESS COUNTER
Low HIGH
ORDER | ORDER | PAGE
WORD | WORD | ADDRESS
ADDRESS | ADDRESS OPR oPA

Figure 15-2 Control Timing

THEORY OF OPERATION

The M900B is a microprocessor controlled instrument. The microprocessor treats the keyboard, switches,
displays, interface connectors and personality module as Input-Output devices. Interaction of the 1/0
devices is controlled by programs stored in the microprocessor Read Only Memory (ROM). A portion of the
ROM memory is included on the pluggable personality module. This portion is used to define the unique
characteristic of each personality module.

Options to the M900B are implemented by adding programs to the basic control program in addition to any
required hardware.

BASIC CONTROL PROGRAM

The basic control program is stored in ROM page location 0, 1 and 2. Page 0 contains the main program
(locations 000 to 09F) and subroutines for controlling the system operation of the keyboard and hex displays.
Page 1 contains basic keyboard and display subroutines. Page 2 contains subroutines concerned with the
MASTER and COPY sockets on the personality module.

The main program begins any time the system is reset or power is applied. If options are installed the program
jumps out to test availability and priority. If no options are available or ready the keyboard is checked until one
of the four mode keys is pushed or reset occurs. When a mode key is selected the program-flags and external
indicators are initialized.

The PROM size information is moved from the personality program table to the working RAM registers as
shown in Figure 15-3. The PROM size information is given atthe FIRST address (all zero address bits) and the
LAST address (all one address bits). The FIRST address and the LAST address are displayed in the hex
display as a message to the operator. The program initializes the START address and END address RAM
locations by moving the FIRST and LAST address into these locations. This is done as a default situation if the
operator does not select a limited field to operate on. The program waits for the operator to define a START
and END address or to proceed with the full field.
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CORRECTIONS

STATUS
REGISTER CHARACTER CHAR
0/1|2|3|4|5(6|7|8(9|A|B|C(D|E[FJ0[(1(2]|3
8
Co|C1|c2|ca|ca|Cs|C6(C7|CB[CO CAICBICCICD|CE|CF| | & | & ‘| REG
g || =2
J|lo|o 2
llllllllllllllllmoo 3 0
- e e e e e e —— e o - —— S —
o ke e .
4 | REG
2 1
i
8
4| REG
2 2
1
— 4- — Eaad 4- — e S e — — -
8
s | REG
2 3
1
—-|- - e s e e Sees e Sime S S s S e
Q 8
=
Xl alalal 4| REG
ONE({'))EQ
= 2 4
am)
|—-|- - - -*- i e e - e I U R I % 1
g Sl 13
Elo |2
-5 o S 5 4 | REG
Emmm 2 5
4 1
e N .
_p  CURRENT START - END S|<| |=]¢| REG
ADDRESS - DATA ®  ADDRESS ; = 5| 2 6
a
O A O O O ‘
N O O T B D O :
REG
SAVE BUFFER FIRST - LAST ci2|ziers
—® baTA ADDRESS aopress 155 (5|5 2 7
I O (O O OO (O d

Figure 15-3 Ram Register Map
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The program modes the START address to the CURRENT address location in RAM. This allows the ERASE
CHECK to be performed over the defined field. The MODE flag stored in register F is checked for the DUP
mode. In DUP mode the program diverts to accept change information entered through the keyboard.

If it is not the DUP mode or if all changes are entered the program moves the START address tothe CURRENT
address which was changed during ERASE CHECK.

The program reads data from the COPY socket using CURRENT address. The datais stored inthe CURRENT
data location of the RAM. The CURRENT address and data are loaded to the hex display. Inthe LIST mode the
program waits for the ENTER key. When ENTER is selected the CURRENT address is incremented and
checked to see if it agrees with the END address or the LAST address. If no ending comparison is made the
COPY is read again and the sequence repeats. If an ending comparison occurs the program inserts an “F” in
the display for finish and returns to the start of the control program.

When ENTER is selected the CURRENT address is incremented and checked to see if it agrees with the END
address or the LAST address. If no ending comparison is made the COPY is read again and the sequence
repeats, If an ending comparison occurs the program inserts an “F” in the display for finish and returns to the
start of the control program.

In PROG mode the COPY data is blanked from the display and the program waits in the RD AD subroutine for
the operator to enter the data to be programmed or to select the ENTER key. If data is entered the program
exits to the personality module to perform the PROM programming. If the PROM Programming was
successful or if the ENTER key was selected the program increments the CURRENT address and does the
ending comparisons as in LIST mode.

In DUP mode data is read from the MASTER socket instead of the keyboard. The RD MASTER subroutine
accomplishes insertion of any changes entered earlier in the sequence.

If PROM programming is unsuccessful in either PROG or DUP modes the CURRENT data is restored from the
SAVE data location and the program waits for the ENTER key. When ENTER is selected, a skip or retry
decision is made by checking the personality table. Based on the decision the same location is tried or the
program skips to the next location.

In VER mode data is read from the MASTER socket to the CURRENT DATA RAM location. The CURRENT
DATA is moved to a SAVE data RAM location. The RD COPY subroutine reads the COPY socket to the
CURRENT data location and compares the CURRENT and SAVE data. If data compares, the address is
incremented and the verify sequence repeats. If data does not compare, the program waits for the ENTER key
before it repeats.

E P7 MODE F
(0" RAM ADDRESS D
A DISPLAY POSITION B
8 DISPLAY STROBE 9
6 KBD and TTY 7
4 MASK/RAM ADR 5
2 P1 = 3
0 PO 1

Figure 15-4 Control Program Register Map
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PERSONALITY PROGRAM

The personality program is stored in ROM page location 8 which is located inside the personality module.
ROM 8 contains a lookup table, subroutines to access the table, and a subroutine to control the unique
programming characteristics of the PROM. The lookup table consists of variables that are loaded to the
microprocessor registers by various subroutines. The actual values are constant for any given PROM but vary
usually based on PROM size. The constants in the lookup table are given the mnemonic CST.

The subroutines for accessing the lookup table are located at the beginning of ROM 8 (800 to 81F). The main
program establishes an indirect address in register ROand R1. The FIN subroutines use registers ROand R1 as
an address for pulling two, three or five pairs of information from the table into the microprocessor working
registers.

The remainder of ROM 8 (860 to 8FF) is used for the unique programming sequence required for each
personality module. The subroutine PROGRAM controls the programming regulators located on the
personality module. Pulse widths, time durations, and sequences greater than 20 microseconds are usually
program controlled.
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Schematic, PROM Programmer Power and Interconnect
Schematic, PROM Programmer Power and Interconnect

Schematic, Power Supply (Dual Output)
Assembly, Power Supply (Dual Output)
Schematic, 4118 1/O Control Board (HP LED)
Assembly, 4118 |/O Control Board (HP LED)
Schematic, 4118 I/0O Control Board (T| LED)
Assembly, 4118 I/O Control Board (T| LED)
Schematic, Series 90 CPU Board w/RAM
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Schematic, M302, RS232 Interface Adapter Board
Assembly, M302, RS232 Interface Adapter Board
Schematic, M303, RS232 Interface Adapter Board
Assembly, M303, RS232 Interface Adapter Board
Schematic, M304 Interface Adapter

Assembly, M304 Interface Adapter
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PRO-LOG CORPORATION

PROGRAM ASSEMBLY FORM

HEXADECIMAL

MNEMONIC

P:DGHE ';'g: INSTA LABEL INSTR MODIFIER MBMRQ&:E&A%’SN%%QS‘
o | ool oo | sTarT NOP
1| a7 JUN “OR NOP IF NO OPTIONS OTHER THAN 9107
2| 90 FIND OPTIONS ~  Nop
03| s1 | rFInp moDE JuS
a| oa [wo xey]
ET JUN
6 03 FIND MODE
07| 20 | wew wope FiM | RO, R1 - CLEAR CHANGE FLAGS
8| oo RAM O
9| 21 skc_| Ro, R1
A o LDM 1]
8| &4 WRO
c| s WR1
D| Ed wR2
E 20 FIM RO, R1 T
F | 20 8 CLR-RAM
0 10 Ha JMS
1| 13 [store rau]
2| 90 FIM | RO, Rl —_ RESET NON-ERASED INDICATOR
3 a0 PORT 3
4| 21 SHE RO, R1
5 DB LDM B
| | e g2 WRR
7 | a3 JUN OR JMS = 58 IF NO 9107 OPTION
8| oo BUFFER (FIN 1ST - LAST) = 00
19 20 NEW MODE +18 FIM Yo DISPLAY 1ST AND LAST ADDRESS
A A6 8-15T-LAST
B| 51 JuS
c| ro SpispLayt
D| 20 FiM_| RO, R1 - MOVE 1ST-LAST TO START-END
E| 49 8 MV-1ST-LAST
F| 52 Jus
HEXATIECIMAL MNLMONIC
anf ‘;Irr;:.: INSTR LABEL INSTR MODIFIER e COMMENTS DATE
o | 20| 75 [ov rawm] !
1| so0 s - KEY IN NEW START-END OR ENTER
2| aa 3RD-AAS
3| oo NOP
a| oo NOP !
5 52 JMS T MOVE START ADDRESS TO CURRENT
6| 73 Liv-st=cue] ||
7 52 JMS - CHECK IF PROM IS BLANK
8| 00 §ERASE CHKS !
9| aF LD RF e MAKE DUP MODE?
A | F5 RAL
B F5 RAL
c| 12 JoN | €1
p| 70 STR CIING
2 | 52 | RESTORE, IMS - RESTORE CUR WITH START ADDRESS
F| 73 [Mv-sT—=cur]
0 | 3g] oo NOD « 47 JUN
1 | oo NOP * 08 CHK PT
33| 52 | REPEAT IMS - READ COPY, CHECK, INVERT & DISPLAY
3| 1E [ko_copy]
4 00 NOP
5 [414) NOP
6| s1 Jus
7| EC $p1sp-ap-1nvi
8| aF LD RF -T LIST MODE?
9| re RAR
al 12 JoN | o1
8| 65 LIST
c| re RAR - DUP OR VER MODE?
o[ 1a Jex | co
E| 55 DUP/VER
F| 50 JMs T KEY IN N DATA CHARACTERS




PRO-LOG CORPORATION

PROGRAM ASSEMBLY FORM

HE

ADECIMAL

e MLk TITLE DATE
o | Apm | INSTR LABEL INSTR MODIFIER COMMENTS
o [ 40 a0 §RD-ADY
1 1C JCN Al T IF 1ST KEY IS ENTER GO TO NEXT ADDRESS
2| 67 CHK ADR )]

43| 52 | PROG INV JMS -+ CHECK INVERT
a| CO [oata 1] !

4g | 58 | PROG NS T PROGRAM THE PROM
s | 60 §PROGRAME !
7| 1c Jck | M1 -r IF GOOD GO TO NEXT ADDRESS
8| 67 CHE ADR )
9| 52 JMS - RESTORE THE DATA
a| 80 [RESTORE] !

s | 50 JMS - FIND ENTER KEY
c | Fo §FIND ENT} '
p| s8 M8 T CHECK FOR ADDRESS SKIP OR RETRY
E| 55 (SKP/RTRV)
Fl 14 Jen | a0
o | 50/ 87 CHK_ADR
1] s1 NS T RESET THE DISPLAY
2| EC [D1sp-ap-18y]
3| 40 JuN s GO_PROGRAM
a| a3 PROG INV VJ

55| 52 | pup/ver Jus -T READ MASTER, DISPLAY & INVERT
6| 86 $rD wASTERE
7| 51 NS
8| EE §bisp-anl
9 52 JMS INVERT IF INVERT SWITCH
al co [pata_1w])

B| AF LD RF -~ DUP_MODE?

c| s RAL

D| 1a JeN | co

E| 45 PROG

F| 52 Jus T SAVE CUR DATA FOR VERIFY
HEXADECIMAL MNEMONIC

Pact | bos |imnsm LABEL INSTR MODIFIER TEE COMMENTS DATE

o | eo0] eF [5av-cur-pay | 4

1] 52 Jus -+ READ & CHECK THE COPY

2| 1E [Bo copy]

3| 1c Jen |

a| 67 CHK ADR

65 | 50 | LIST JNs i FIND ENTER KEY
s | Fo ZFIND ENT§ !

67 | s2 | cuk aom NS - CHECK CUR WITH LAST & END ADDRESSES
8| 3E [avr cux] INCREMENT THE CUR ADDRESS
9| 14 JCN | A0
A | 32 REPEAT
B 51 JME e DISPLAY "F" FOR FINISH
c| 75 [p1se ]
p| 40 JUN
E| oo START
F| oo NoP

o | 70| pc | str cunG M | ¢ -~ DIXPLAY CX
1] 51 Jus
2| 78 [p1sp #7] g
3| 2¢ FIM | RC, RD
a| oo ZERO
s| 2 SRC_ | re, RD
6| EE RD2 ik
7] 28 FIM | RB, RO
8| co co
3| 51 Jus
Al 67 (DISP)
B| 20 FIM_ | RO, RL - KEY IN THE CORRECTIONS
c| 40 8 RD CHNG
p| 50 JMS
E| ac fRD-NE
F | 1E JeN | A1 co - 1S FIRST KEY ENTER
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PRO-LOG CORPORATION

PROGRAM ASSEMBLY FORM

HE

ADECIMAL

MNEMONIC

PI:I%E :‘311 INSTR LABEL INSTR MODIFIER TULE COMMENTS DATE
o | 80| 2 RESTORE
1| 24 FIM | R4, RS - UPDATE STORAGE ADDRESS
2| oo ZERO
3| 25 sic | ma, RS
a| ke RD2
5 BS XCH RS
6| 20 FI¥ | RO, RI _ MOVE CORRECTION TO STORAGE AREA
7| aa 8 MV-CHNG
] 58 JMS
s| 11 (FIN 2 PATR)
BA | 20 | wv-N SRC | RC, RD
B | E9 RDM
c| 25 sR¢ | R4, RS
D EQ WM
E| ap e | mp
F| 6a ING | Ra
o | 90| 73 15sz_| ra
1 BA MV-N
2| 2¢ FIM | RC, RD T SET CHANGE FLAG
3 (1} ZERO
4 2D SRC RC, RD
s| o1 M| 1
6| ra WO
7| kE nnz T STORE CHANGE COUNT
8| ES Wil 4
9| F2 1AC — INCREASE COUNT FOR NEXT CHANGE
A | E6 WR2 1
B 1a Jen | co — IS IT THE 16TH CHANGE
c| 70 STR-CHNG |
D 40 JUN
E| 2E RESTORE
F| oo
HEXADECIMAL MNEMONIC TITLE DATE
jb%E Lﬁlgn INSTR LABEL INSTR MODIFIER COMMENTS
o | ao| 20 | Smo-apd FIM | RO, Rl - SETUP KEYBOARD & DISPLAY
1| 38 8RD-AD TO ENTER DATA
2| s8 JNS
3| oB (FIN 5 PAIR)
a| po M | o
5 | BE XCH | RE
s | 51 JuS - BLANK THE DISPLAY DATA
7| 67 (DISP) t
8| 40 JUN
9| Ba NEXT
aa | 2o | §RD-aag FIM | RO, Rl —- SETUP KEYBOARD & DISPLAY
8| 38 BRD-AA
ac | 58 | 3RD-N§ Jus '
p| or (FIN 3 PAIR)
E 51 JM3
el 7€ (STRT-STRB) ]
o | Bo| aa | wmome LD RA - IS THIS THE LAST KEY
1] rs RAL
2| 12 Jen | o1
3| E2 LAST
B4 51 NEXT JM3 - READ THE KEYBOARD
5| oo [rp-kED]
6| 14 Jen | ao DATA_KEY
7 CD DATA
8| 1a Jex | co CLEAR KEY
9| b7 CLR
A | aE LD RE - 1S THIS THE FIRST KEY
B| F5 RAL
c| 12 Jjon | a
n| c7 FIRST
| a8 LD RB - 1S THIS THE MIDDLE KEY
F| Fs5 RAL |




PRO-LOG CORPORATION

PROGRAM ASSEMBLY FORM

MNEMONIC

HIIROE%INA&
!Qﬂ jp_p INSTR LABEL INSTR MOOIFIER TITLE COMMENTS B2E
o | col 1a Jcx | co
1| B4 NEXT
2| a2 LD R2 - CHECK MIDDLE KEY FLAG
3| Fs RAL
a| 1a Jen | co
5 | B4 NEXT
6| C1 BBL | 1 Al C1 = WID KEY ENTER
C7| A2 | FIRST LD Rz = CHECK FIRST KEY FLAG
8| F6 RAR
9| 1A JCx | co
A | B4 NEXT
8| Fl cLC
c| c1 BBL | 1 Al CO = FIRST KEY ENTER
cop| 51 | para JMS - MOVE THE STROBE TO NEXT POSITION
£ | 83 [ror sTRB) ¥
F | 20 SRC | RC, RD - STORE THE DATA
0 | bo| a6 LD 6
1| EO WRM
2| 81 JMs e DISPLAY THE DATA
3| 67 (DISP) ]
a| e INC | RD -— SELECT NEXT LOCATION
5| 40 JUN
6| BO MORE
D7 | AE | cLr LD RE T 1S CLEAR AT THE FIRST LOCATION
8| F5 RAL
9| 12 Jon | c1
A | Ba NEXT
8| 51 Jus
c| as (CLR STRB)
D| AD LD RD - REMOVE THE DATA
£E| F8 DaC
£ | BD XCH | BD
HEXADECIMAL MNEMONIC TITLE DATE
!n; ..Lé‘ﬂﬂ INSTR LABEL INSTR MODIFIER COMMENTS
o | 0| 40 JUN
1] B8O MORE
E2 | 51 | LaST JuS T READ THE LAST KEY
3| oo [ro kep)
4| 14 JoN | ao DATA KEY
s | E2 LAST
6| 1A JeN | co CLEAR KEY
7| b7 CLR
8| co BBL 0 AO = LAST KEY ENTER
9
A
B
c
D
E
F
o | ro| s1 | frinp Ext} Jus - FIND THE ENTER KEY
1| oo [ro kBD]
2| 1a Jex | co
3| ro JFIND EXT
ra| co | oBBLO BBL | O
FS | ¥1 | (couPARE) cLe - COMPARE 8 BITS
6| a7 LD R7
7| 95, suB_| ms
8| 1c Jen | a
9| F4 0 BBL 0
Al F cLc
B | a6 LD R6
c| o4 stB_| Ra
D] 1c Jon | a1
E| F4 0 BBL 0 AO = NO COMPARE
F| C1 BEL | 1 Al = COMPARE
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PRO-LOG CORPORATION PROGRAM ASSEMEBELY FORM

HEXADECIMA MNEMONIC
-;T_«QGBE .’n_ﬂLE%.-isw LABEL INSTR MODIFIER e — COMMENTS RATE
1 | oo 51 | [ro xsp] Jus -+ IF KEY 1S DOWN, WAIT
1| 2c (SCAN)
gl 16 Jex | a1
3| oo [rp xsp]
04| 51 | [vo kEy] Jus — FIND KEY CLOSURE
5| 2c (SCAN)
6| 14 Jen | a0
7| 04 [vo keq]
8| 51 JMS — DEBOUNCE
3| s0 (4.5 MS) !
Al 51 JNS _— SEE IF KEY IS STILL CLOSED
B| 2c (SCAN)
c| 14 Jey | a0
p| 04 Mo key]
E| A7 LD R7 - CHECK FOR DOUBLE KEY
F| FC KBp
1 ip | F4 CMA
1] 14 Jex | a0
2| o4 [Fo key]
3| ra cHA - CONVERT ROW & COL TO HEX CHAR
a| 8 DAC - CONVERT ROW TO MSB
5| Fi cLe
6| ¥s RAL
1| Fs RAL
8| Bo XcH | Ro
9| a1 LD R1 T CONVERT COL TO LSB
Al Fc KBp
8| ¥8 DAC
c| F1 CLC T COMBINE MSB k LSB
D| 80 ADD | RO ]
E| B6 xci | re
F| 00 NOP a CHECK_FUNCTION KEY OR DATA KEY
HEXADEC IMAL MNEMOMNIC
?QEGE _jL_EE_msrn LABEL INSTR MODIFIER TIE COMMENTS s
1| 20] 14 Jey | ao A0 = DATA Al = FUNC
1] 4E 1 BBL O REG 6 = HEX CHAR
2| a7 LD R7 - CHECK FOR NEW MODE KEY
3| Fe RAR
a| M LD Rl
5| 12 Jo8 [ c1
5| 24 CL & ENT
7| BF %CH | RF - SAVE NEW MODE & EXIT. REG F = MODE
28| 40 JUN OR_JUN = 4C_IF 9111 OPTION
29| 07 NEW_MODE KBD RET = B5
2a | F6 | CL & ENT RAR — SET CARRY IF ENTER KEY
28| c1 | 1BBL BEL | 1 Al = FUNC Cl = ENTER, CO = CLEAR
2c | 26 | (scan) FIM | R6, R7 KEYBOARD SCAN
p| Fo FO SET FLAG LESS 1; 0= DATA, 1= FUNC
26 | 66 | SCAN FUNC INC | R6 -
Fl 20 FIM | RO, R1
1] 30| o1 01
31| 21 | scan pata sac | ®o, R1 — SELECT & READ ROW
2| a1 LD Rl
3| k2 WRR
4 27 SRC P3
5| EA RDR
6| n7 %ci | m7 SAVE_ROW_DATA
7| A8 LD RG - CHECK FUNC OR DATA
8| 14 Jen | ao
ol a2 DATA
Al a7 LD R7 - REMOVE TOGGLE SWITCH BITS
B| F5 RAL
c| Fi cLe
D| Fs RAL
E| F1 CLC
F| Fe RAR
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PRO-LOG CORPORATION

PROGRAM ASSEMBLY FORM

HEXADECIMAL MNEMONIC
PnE LoE Tinsta LABEL INSTR MODIFIER TTE COMMENTS RATE
1 | 40 Fs RAR
1| o7 xci | 7
42 AT DATA LD R7 - CHECK FOR KEY CLOSED
3| 1e Jex | a1
4| 28 1 BBL 1
45 | F1 | NEW coL cLe " ROTATE THE SCAN BIT
5| Al LD R1
7| Fs RAL
] Bl XCH R1
9| 14 JoN | co g CHECK FOR LAST COL
Al m SCAN DATA 4
8| A6 LD R6 e CHECK FOR FUNC
c | 14 JCN | A0
o| 2E SCAN FUNC
4g | co | 1 BBL.O BBL | O A0 = NO KEY: Al = KEY
F i1}
1 50| 20 | (4.5 MS) FIM | RO, RI
1| a4 4.5 MILLISEC
52| 70 | (SHORTA) ISZ | RO = VARIABLE DELAY
3| s2 (SIORT A )
4| 71 1Sz | Rl
5 52 (SHORTA)
6| co BBL | ©
57| 20 | (Longa) FIM | RO, RI - LONG VARTABLE DELAY
8| 00 ZERO
59| 70 | (varA) 1sZ | RO
A 59 (VAR A )
8| 71 152 | R1
c| 59 (VAR A)
ol 72 1sz_| Rz
E| 59 (VARA)
F| 73 1sz_| r3
P“G:E ALDI:CIMRL MNEMONIC TITLE D“TE
ADR | ADH INSTR LABEL INSTR MODIFIER COMMENTS
1 | 60| 59 (VARA )
1] co BBL o
62| 24 | (STRT CLR) FIM RA, RB 5
3| oo ZERO
a| Fa sTC
65| 28 | (cLR DIsp) FIM RB, RO - SET STROBE TO BLANK
6| 00 ZERO '
67| 20 | (DISP) FINM RO, RI iy SEND DATA TO DISPLAY
8| 00 PORT 0
9| 21 sRC RO, RI
A | E2 WER
68 | 20 | (sTrOBE) FIM RO, R1 i STROBE MSD
c| 10 PORT 1
p| 21 SRC RO, RI
E A9 LD RO
Fl E2 WRR
1 70| 60 INC RO - STROBE LSD
1] 21 SHC RO, R1
2| as LD s
3| E2 WRR
a| co BBL o
75| DF [p15p-F] LDM F PUT "F" IN DIGIT #7
76| 51 [p1sp #7] Jus . LOAD DISPLAY DIGIT #7
7| 65 (CLR DISP)
8| 28 FIM R8, RO
9| 40 LOC #7
al 11 JUN
B | &8 ( STROBE)
7¢c| 2a | (sTRT sTRB) FIM RA, RB
ol oo ZERO
E| 28 FIM RS, RO
g | 0O ZERO
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PRO-LOG CORPORATION

PROGRAM ASSEMBLY FORM

HEXADE CIMAL

ML MONIC

[PAGE [ LINE [ TITLE DATE
ADR ApR | INSTR LABEL INSTR MODIFIER COMMENTS
1 80| ps LDM 8
1| BE XCH NE
2|1 C1 BBL 1
83| Do [ror STRB'] LDM 0 - CHECK FIRST POSITION
4 | BE XCH RE
5| F5 RAL
6| 1A JCN co
7| 8A ROT
8| 51 Jus
9| 67 (DISP)
8A | AB (ROT) LD RB by ROTATE POSITION
B | F5 RAL
C | BB xcu RB
D | AA LD RA
E| F5 RAL
F | BA XCH RA
1 80| 12 JCN Cc1
1] 28 1 BBL 1
2] AS LD RrS 1 ROTATE MASK
3| F6 RAR
4| Ad LD R4
5| F6 RAR
6| B4 XCH R4
7| A5 LD RS
8| F8 RAR
9 | BS Xcu RS
Al 1A JCN co
B | 8A (ROT)
c| F1 CLC - INSERT POSITION, BIT INTO STROBE
D | A8 LD it]
E | 8A ADD RA
F | B8 XCH RB
" c.:‘ “SEQ?“ AL MNEMONIC TITLE DATE
app | apn |INSTR LABEL INSTR MODIFIER COMMENTS
1 AD | A2 LD R9
1| 8B ADD RB
2| Be XCH R9
3| co BBL o
Ag | F1 (CLR STRB) CLC — REMOVE STROBE BIT
5 | A8 LD R8
6| 9a suB RA
7| B8 XCH RB
8| Fl cLc
9| A9 LD R9
A| °B suB RB
8| B9 xcu R9
ACc | M ROT &— LD R4 - ROTATE MASK
D| ¥F5 RAL
E| A5 LD RS
F | F5 RAL
1 Bo | BS XCll RS
1| A4 LD R4
2| F5 RAL
3| B4 XCH R4
4| F1 cLe T ROTATE POSITION
5| AA LD RA
6| F& RAR
7| BA XCH RA
8| AB LD RB
g | F6 RAR
a| BB XCH RB
B| 12 JCN Cl - LEFTMOST POSITION
c|c2 END ]
D | A4 LD R4 - IS THE NEXT POSITION BLANK?
g| Fs RAL
EL JCN co




PRO-LOG CORPORATION PROGRAM ASSEMBLY FORM

HEXADECIMAL MNEMONIC
Tp_aue_musm LABEL INSTR MODIFIER T COMMENTS S
1 CO0 | AC ROT -
1| a1 JUN
2| 67 (DISP)
Cc3| b8 | END LDM 8 - RESET FINST POSITION BIT
4| BE XCH RE
s | 41 JUN
6| 67 (DISP)
c7| 20 | (RD pATA SW) | Py RO, Rl - READ THE DATA SWITCH
8| s0 PORT 5
9| 21 SRC RO, Rl
A | EA RDR
B | Fs RAL
c| Fs RAL Cl = SWITCH CLOSED
p| co BIL 0
CE | 20 (RD LEFT SW) FIM RO, R1 - READ THE OPTION SWITCH
F | 50 PORT 5
1 po| 21 SRC RO, R1
1| EA RDR
2 | ¥6 RAR
3| re RAR €1 = SWITCH CLOSED
4| co BBL | O .
ps| 20 (CLR_ADR) FIM RO, RI REMOVE ADDRESS BITS
6| 9D PORT 9, COURT 3 FROM PORTS 9, A, B
7| DO LDM ?
D8 | 21 CLR SRC RO, RI
9| E2 ¥RR
A | 80 INC RO
Bl Tl 1SZ RI
c| o8 CLR
D|co BBL ']
E
F
HEXADECIMAL MNEMONIC
P!‘ﬂ! —:‘:Q-ﬁ- INSTR LABEL INSTR MODIFIER ITLE COMMENTS Date
1 | Eo
1 1 go]lz2p (CLR. PORTS) FIM RO,RI - CLEAR PORTS E & F
1| Ep PORT E
2| 21 CLR SRC RO,RI
3| Fp CLB
4| B2 WRR
5| 6p INC RQ
6| 21 SRC RO,RI
7 E2 WHR
8| cop oL 0
A -
2}
Ec | 52 in1sp-aD-1Nv} | Jus E DISPLAY ADDRESS & INVERTED DATA
p| co [Data 1nv]
Ee | 20 | fpisp-an FIM RO, RI DISPLAY ADDRESS & DATA
£ | a3 8 DISP-AD
1 | Fo| ss | jpiseravi Jus
1] oF (FIN 3 PAIR)
2| 51 JuS
3| 7C (STRT STHB)
Fa| 41 NEXT JMS J ROTATE THE STROBE
s | 83 [RoT strE)
EG JON Al
7 | FF 1 BBL O
8| 20 SRC RC, RD - READ & DISPLAY
9| E9 RDM
Al 51 Jus
B | 67 (DISP)
c| ep INC RD - COUNT ADDRESS
p| 73 1SZ R3
E| F4 NEXT
Fp|co | 1BBL O BBL 0
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PRO-LOG CORPORATION

PROGRAM ASSEMBLY FORM

HE

ADECIMAL

MNEMONIC

TJGHE :‘Sﬁ INSTH LABEL INSTR MODIFIER L COMMENTS PATE
2 | ool s2 | ferasE cugl JMS
1| 1 [SET zERQ)
02| 52 | CHK-ALL JNS L READ & CHECK COPY
3| 1E [ copy]
s | 14 JCN A0
5 | on NOT ZERO
6| 52 Jus - COUNT & CHECK ADDRESS
7| 3e [apr cng]
8| 14 JCN A0
9| 02 CHK ALL
Al @1 BBL 1
o | 20 | NOT ZERO FIM RO, Rl T SET NON-ERASED LIGHT
c | 30 PORT 3
p| 21 sie RO, R1
E | DA LDy A
F| E2 WRR
2 1a | co BBL 0
11| 20 | [Ser zerg) FIM RO, R1 — LOAD ZERO STATE
2 | 2E 8-ZERO
13| 58 [sToRE RAM] Jus STORE IN RAM
a| 1 (FIN 2 PAIR)
15| a2 | (STORE) LD R2
16 20 | po-n SRC RC, RD
7| ko WRM
8 al INC RD
9| 73 18% 3
Al 16 DO-N
B | co BBL o
c| oo
D 00
1€ | 58 | [mo copy] JMS T ADDRESS ROM
Fl 19 (FIN ADR) |
HEXADECIMAL MHNEMONIC
—':{f'_: ';,'g& INSTR LABEL INSTR MODIFIER Rt COMMENTS S
2 | 20/ s2 JuS
1| 62 (ADR ROM)
22| 20 | [REap] FIM RO, Rl e READ N CHARACTERS
3 4E 8 RD COPY
4| 58 JNS
s | 11 (FIN 2 PAIR)
26| 22 | DO-X She R2, R3
7 | EA RDR
8| 20 SRC RC.RD
9| k0 WRM
Al 62 IKC R2
B | 6D INC i
¢l %3 152 R3
| 26 DO-X
2e [ zo | [cwe vary) FIM no, f T CHECK N CHARACTERS
Fl 28 8 MOV-CMP
2 | 30| 58 | (cuECK-A) Jus
1] oF (FIN 3 PAIR)
32| 2v | (cuECK) SRC RC, RD
3| 9 RDM
a| F1 cLe
5 25 SRC R4, RS
BE sSBY
x| 1e JCN Al
8 | BF 2 BBL O
9| 6D 1NC RD
al 65 INC RS
8| 73 152 r3
& 58 (CHECK)
ip| c1 2 BBL 1 BBL 1 1
3E | 20 [aor cug] FIM RO, R1 - CHECK CUR AND END ADDRESS
| £ | 30 8 CUR END |




PRO-LOG CORPORATION

PROGRAM ASSEMBLY FORM

HEXADECIMAL MHNEMONIC
s [ONET sta LABEL INSTR MOBIFIER THLE COMMENTS 24T
2 40| 58 JMS
1 OF (FIN 3 PAIR)
2| 52 JME
a| 32 (CHECK)
4 1C JCR Al
5 | 3D 2 BBL 1
16| 20 | [cuk vasT] FIu RO, Rl e CHECK CUR AND LAST ADDRESS
7| 33 8 CUR LAST
8| 58 JMS
9 | OF (FIN 3 PAIR)
A | B2 JMS
B | a2 {CHECK)
c| 1C JCN Al
p | 3D 2 BBL 1
E | 20 FIM o, R1 - INCREMENT CUR ADDRESS
F 36 B COUNT
2 50| 58 JHNS
1 11 (FIN 2 PAIR)
2| D1 LOM 1
53| 21 COUNT CLC
4 | 2D SRC RC, RD
5| EB ADM
6 | EO WRM
7| F7 TCC
8 | BD XcH RD
9| F8 DAC
a| BD XCH RD
B | 73 1Sz R3
c| 53 COUNT
p| cC BEL (o]
E | 00
F | 00
HEXADECIMAL MNEMONIC
":Dc"f Los [ msta LABEL INSTR MODIFIER ot COMMENTS AT
2 6p | Fa (ADR COMPL)} 3TC T ADDRESS COMPLEMENTED
1| 10 SKP |
62| Fl (ADR ROM) CLE — ADDRESS NORMAL
63| 20 | DO-Y SRC RC, RD
2| E9 RDM
5| 1A JCN co
6| 68 NON-1INV
7| F4 CMA
68| 23 NON-INV SRC R2, R3
g | E2 WRR
A | B2 INC nz
g | D INC RD
c| 73 182 R3
D | B3 Do-Y
E | cO BEL 0
6F | 20 ESAV—CUR-DAﬂ FIM RO, R1 e MOVE CUR DATA TO SAV DATA
2 70| 28 B MOV-CMP
1 42 JUN
2|75 [.:-]{)V—RA.\D
73| 20 EIV-ST—CUQ FIM RO, Rl = MOVE START ADDRESS TO CUR ADDRESS
4 | 52 B MV-ST-CUR 4
75| 58 | [yov-raw] NS - MOVE RAM
6 | OF _(FIN 3 PAIR)
77 (2D MOVE-N SRhC RC, RD
8 | E9 RDM
9] 25 SRC R4, RS
A | EQ WRM
B | 6D INC RD
C | 85 INC RS
D| 73 ISZ R3
E | 77 MOVE-N
F | CO BEL o]
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PRO-LOG CORPORATION PROGRAM ASSEMBLY FORM

HEXAUECIMAL MNEMONIC
F:Lf':' ';'S;L; INSTR LABEL INSTR MODIFIER T COMMENTS oAt
2 | 80| 20 | [ResToRE] FIM RO, R1 . MOVE SAV DATA TO CUR DATA
1| 57 B-RESTORE
2| a2 JuN
al 75 [vov-nas)
a| oo
5 00
86| 20 | §RD MASTER% FIN RO, R1 T READ MASTER SOCKET
7 50 & RD-MAST
8| 58 IMS
9| 11 (FIN 2 PAIR)
NERE SRC RZ, R3
B | EA RUR
c| F4 CHA
p| 20 SRC RC, RD
E KO WitM
F| 62 INC R2
2 () GD INC itn
1| 73 157 R3
2| BA N
93| 20 | jcuanceg FIM RO, R1 - CHECK CHANGE FLAG
4 OQ ZERO
5 | 21 snc RO, Rl
6| EC RDO
7] 14 JCN A0
s | BF 2 BBL 0
9| ED RD1 - RETRIEVE CHANGE COUNT
Al F4 A
B | B9 XCH R9
c| 24 FIM R4, RS T CHECK CHANGE ADDRESS
o| 00 ZERO
9g | 20 | mo apr FIM RO. R1
F| 34 8 CMP-ADR
HEXADECIMAL MNEMONIC
EE ';,'SE INSTA LABEL INSTR MODIFIER AL COMMENTS ——
2 | a0 s8 JMS
111 (FIN 2 PAIR)
A2| 20 | cHK-N SRC RC, RD
3| ko ROM
a| F1 cLe
5| 25 SRC R4, RS
6| us soM
7| 1c JCN Al
8 | ua NO CHK
9| 6b INC D
A 641 INC n4
B | 73 1% R3
c| a2 CUK-N
p| 20 FIM RO, R1 - RETRIEVE CHANGE DATA
E 2C B MV-DATA
F 58 JUS
2 | Bo| 11 (FIN 2 PAIR)
B1| 25 | MOVE DATA SRC R4, RS
2| E9 RDM
3| 20 SRC RC, RD
4 EQ WRM
5| ep INC RD
6| 64 INC R4
7| 73 182 R3
B ni MOVE DATA
9| co BBL 0
Ba| 65 | no-cuk INC RS - SETUP NEXT CHANGE ADDRESS
B | DO LDM 0
c| B4 XCH R4
p| 79 1SZ R9 - CHECK N CHANGES
E| 9 RD_ADR
Be| co | 28BLO BBL o
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PRO-LOG CORPORATION

PROGRAM ASSEMBLY FORM

FaG:E %‘E” AL MNEMONIC TITLE DATE
| apr | anm | INSTA LABEL INSTR MODIFIER COMMENTS
2 | co|s1 | [pata 1wy Jus — READ DATA INVERT SWITCH
1|7 (RD DATA SW)
2] 1a JCN co
3| BF 2 BBL 0
a| 20 FIM RO, Rl = INVERT CUR DATA
5| 2¢ 8 CUR DAT
6| 58 NS
7 11 (FIN 2 PAIR)
cs| 20 | po-z SRC RD, RD
9| E9 ROM
A | Fa oMA
B | EO R
c| e INC RD
p| 73 152 R3
E| cs DO-Z
F| co BBL 0
2 | po 00
1| oo
D2 | A7 | (CIR P3—s) LD R7 - CIRCULATE PAIR 3 RIGHT
3| ¥6 RAR 1
Da| a6 (ROT P3—s) LD RG 35 ROTATE PAIR 3 RIGHT
5| F6 RAR
6 B& XCH RE
7| A7 LD 7
8| 8 RAR
9| B7 XCH R7
Al co BBL 0
DB | 20 | (X-—%ASC11) FIM RO, R1 -— CONVERT HEX TO ASC11
c| ¥o F O
D | BL XCH Rl HEX IN ACCUMULATOR
E| 36 FIN R6, RT7 ASC11 RESULT IN R6, RY
F| co BBL 0
HEXADECIMAL MNEMONIC
PE"QG; __}"S; INSTR LABEL INSTR MODIFIER e COMMENTS DAIE
2 | g0 20 | [pex prini] FIM RO, Rl - PRINT ASC11 HEX (TTY)
1| ¥o FO
2| m XCH Rl
3| 36 FIN s, 7
4| a8 JUN
s | sa [PrinT)
£6 | 20 | [uEx cueg] FIM RO, RI =, LOOK UP ASC11 HEX
7| ¥o FO
ESB 34 HEX TRANS FIN R4, RS
9| s0 JMS
NES (COMPARE)
B | 1c Jen Al Al = HEX
c| 3p 2 BBL 1
o| n 15% Rl
E| 8 HEX TRANS
F| co BBL AO = NOT HEX
2 | Fo| ©o CcsT 0 = 1o - HEX TO ASC11 TRANSLATION TABLE
1] B1 csT 1 = Bl
2| B2 CST 2 = B2
3| B3 csT 3 =83
a| B4 csT 4 = B4
5| bs csT 5 = U5 ]
6| s csT 6 = BB
7| 7 csT 7 =87
8| B8 CST 8 = B8
s | B9 csT 9 = BY
Al cl csT A=Ccl
B| ce csT B = C2
c| c3 csT c=c3
p| ca csT D = ca
E| C5 ST E =C5
£ C8 csT F = C6
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PRO-LOG CORPORATION

PROGRAM ASSEMBLY FORM

L TN T MNEIMONC TITLE SERIES 90 PERSONALITY DATE
| aps | apm [INSTR LABEL INSTR MODIFIER COMMENTS
8 00 | 20 (FIN-1ST-LAST)| FIM RO, RI & MOVE FIRST k LAST ADDRESSES TO RAM
1| 20 8 AA-LOC
2| a8 FIN RB, RO
o3| 81 DO-15T-LAST INC Rl
4| B2 FIN R2, R3
5| 29 sie n8, R9
6 A3 LD R3
7| EO_ WRM
8| 79 I5% R9
9| n3 NO-15T-LAST
Al co niL o
os | as (FIN 5 PAIR) FIN R8. R9 - FETCH N REGISTER PAIRS
c| &l INC 71 FOR_SUBROUTINES
D| 3A FIN RA, RB
E | 61 INC itl
oF | a4 (FIN 3 PAIR) FIN R4, RS
8 10| &1 INC 1
11 | ac (FIN 2 PAIR) FIN RC, RD
2 | 61 INC Rl
3| sz FIN nz, R3
4| co BUL o
15 | a¢ (FIN 2 TTY) FIN RC, RD T FETCH 2 REGISTER PAIRS
6| 01 INC Rl FOR_TTY AND PT OPTIONS
7| aa FIN RA, RB
8| cn BOL 0
19| 20 (FIN ADR) FIM RO, RI T FETCH 2 REGISTER PAIRS
A | ac 8 ADR_ROM FOR_PROM ADDRESSING
B | 48 JUN
.| 13 (FIN 2 PAIR)
D
E
F
HE XADF CIMAL MU RONIC
":Dﬁnf Lon | iNsTa LABEL mETR MODIFIER TILE COMMENTS PATE
8 20| 7X 8AA-LOC CsT RB=7; R9=X, RAM LOCATION 7X
1| ox csT —~ FIRST & LAST ADDRESSES
2| ox CST R2=0, R3=ADDRESS CHARACTER X
3| ox CST
4| Ox CST
s | ox CST
& | OX CST
7 | ox CST
s | ox CsT
29| 74 & CLR RAM CST RC=7, RD=4; TO RAM LOCATION 74
A | ox CST R2=0, R3=COUNT X
2g | 70 8 MOV-CMP CsT R4=7, R5=0; TO RAM LOCATION 70
c | xx 8 CUR DAT CST RC=X, RD=X; FROM RAM LOCATION XX
p| -X% CST R2=-, R3=COUNT X
2g | 70 8 ZERO CST RC=7, RD=0; TO RAM LOCATION 70
F | xx CST RZ=NON-PROG STATE, R3=COUNT X
8 30 | xx 8 CUR END CST R4=6, R5=X; END ADDRESS LOCATION MSD
1| KO CST RC=6, RD=0; CUR ADDRESS LOCATION MSD
2| -X CST R2=-, R3=COUNT X
33| 7% 8 CUR LAST CST R4=7, R5=X; LAST ADDRESS LOCATION MSD
34| 60 | 8 cum apm CST RC=6, RD=0; CUR ADDRESS LOCATION MSD
s| -x CsT R2=-, R3=COUNT X
36| xx 8 COUNT CsT RC=X, RD=X; CUR ADDRESS LOCATION LSD
7] -x CST R2=-, R3=COUNT X
38 | xx 8 RD-AA CsT R4=X, R5=X; AA DISPLAY MASK
39| &8 8 RD TTY-AA CsT RC=6, RD=8: START ADDRESS LOCATION MSD
Al 1x CST R2=1, R3=COUNT FOR TTY
3B | xx 8 RD-AD CST R8=X, RO=X; ADR DISPLAY MASK
c| o8 CST 0001 0000 RA=0, RB=8; POSITION 4
D | XX CsT Ri=X, R5=X; AD MASK (ROTATED)
E | XX CST RC=X, RD=X; TO RAM LOCATION XX
F| 80 CST 0001 XXXX R2=8, R3=0




PRO-LOG CORPORATION

PROGRAM ASSEMBLY FORM

PAG:EMSE‘:AMAL MNLMONIC TITLE DATE
ADR | agn | INSTR LABEL INSTR MODIFIER COMMENTS
8 40| xx 8 RD CHNG CST Ri=X, R5=X; AD MASK
1| 60 CST RC=G, RD=0; CUR ADDRESS LOCATION
2| 10 CET R2=1, R3=-;
43| XX 8 DISP-AD CST R4=X, R3=X:. AD MASK
44| 60 8 TTY-AD/CHNG CS8T RC=6, RD=0; CUR ADDRESS LOCATION
5| -X CST R3=COUNT X
46 | XX 8 18T-LAST C8T R5=X; AA MASK
717X CST RD=X; TO RAM LOCATION 7X
8| OX C8T R3I=COUNT X
19 | 68 B8 MV 15T-LAST CsT R5=8; TO RAM LOCATION 68
Al TX CST RD=X; FROM RAM LOCATION 7X
B| -X CsT R3=COUNT X
ic 60 8 ADR ROM CsT RC=6, RD=0; CUR ADDRESS LOCATION
D | XX C8T H2=PORT X, R3=COUNT X: TO PORT
4E | XX 8 RD COPY CST RC=X, RD=X;, TO RAM LOCATION
F XX CST R2=PORT X, R3=COUNT X:; FROM PORT
8 50 | XX 8 RD MAST CST RC=X. RD=X; TO RAM LOCATION
1] XX csT R2=PORT X, R3=COUNT X: FROM PORT
52 | 60 8 MV ST-CUR CSsT R4=6, R5=0; TO RAM LOCATION 80
3| 68 C8T RC=6, RD=8, FROM RAM LOCATION 68
4| 0X C8T RZ=-, R3=COUNT X
55| cx (SKP/RTRY } BRL CO=SKIP, Cl1=RETRY
6] 0o
57| xX 8 RESTORE CST R4=X, R&=X
8 70 CS8T RC=7, RD=0
9| -X C8T R2=-, R3=COUNT X
S5A | 6% 8 BNPF CET RC=6, RD=X
B | CX CST RA=C, BYTE COUNT: RB=X BIT COUNT
c |
D
E
F
P‘G:e AES%IMAL MNEMONIC TITLE DATE
| apn | ape | INSTR LABEL INSTR MODIFIER COMMENTS
8 60 f_'pnoaaaug T UNIQUE PROGRAMMING SEQUENCE
1 FOR EACH PERSONALITY MODULE
2
3
4
5
6
7
8
9
A
B
c
o
E
F
8 70
1
2
3
4
5
6
7
8
k)
A
B
[+
D
E
F
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A\ r20 A\ I~

"NOTES: uNLESS OTHERWISE SPECIFIED
I. ALL RESISTORS ARE |/2W, £5% -CARBON FILM,
/2, R8 AND R20 NOT USED ON -i2,-i5 ¢ =18 MODELS.
R7, RS, RI9, R20 NOT USED ON-24 ¢ —28 MODELS.
A\ CRI-4£ CRE-9 ARE IN4720 ON-3,-5¢-9 MODELS.
ALL OTHER MODELS USE IN40DOI.
A\ 02 2N3055 USED ON-24 AND-28 MODELS ONLY.
A\ JUMPER INSTALLED ON £SUPPLIES.
£\ OVF TABULATION FOR STANDARD
MODELS ONLY. LINE[™ @
LINE[™ [: @
oUoow
OVP TABULATION A\ < g
MODEL| ®m2 R4 A7 =2
510 1.2% 2.2K arn o
512 | L.2K | 2.2k | 4aTn
12.15] 1.5k | 4.7k | 3%0n
TABULATION
ICies [ Cres [ csérs [r2és| RIE/ |RaF/|RSEZ|RIE / [RIOE S [RII £ /
MODEL | OUTPUT atca |orce |or cio|or ridor risjor mslor ri7lor raijor Razjor R23)
2v,24 3600UF | 330UF
xmz0-3| 3vi2a |um300 [0 | oy [2200 27 | 3301|2200 |2200 | 2x¢ [i00R
avizh
Sv,2A 3600UF| 330UF
» (9l T 700 | 39001 5.6K 2K 1.BK
w205 | SF2R |wsos (EETUL SO 2200 270 f27a 39 €
7V, 1L6A 1800UF| 330UF
- 141 n n o 2K K I.BK
awzo7| vy [wsos | T [1e0n | 22 39 fszon f sak | 2 8
w2040 Vo138 | maos [IBOOUF ) 100UF ionn | 270 (390 |12k | 1sk | 2k |22«
& » 10V, 114 o 25y 16V
1V, LA
lenzorz] 12vovon [umsos [PV [ OO |ioan | 33a |ara | ek | isk | 2x | sk
13V, .9A 15v | 2sv
1av, . 9A
[xm2045| 15v,.9A | LM30S 1S90UE] 10OUF 1004 | 330 [274L | 1.BX | 15K | 2K 1.5K
16V . .BA 35v 25V
b
17V..T5A
enzo-8] 1v o754 | Lwaos |'3O0UF| 100UF ) oon arn arn |39k | 1ek | ik sk
19V, .6A 35v 25V
24 20725V BOOUF| 100UF | o/ 1070 Jesns |a.v | 220 | v | 13k
XM20-29 5A LM3054 S0V 15y £e% :
2926729V, 44 s5a | BOOUF| 100UF] ol seny | 56| e.an | 27¢ 1.3
wzoﬁ"‘-“v’..;n e sov | s afsen . I

R8,IN
AAA A {OUTPUT
R +
|g IR‘:;_ (ol 3=
—{ )+ SENSE
‘é“ mggal r Y
2 o QUTPUT'B
RII
{0)-SENSE
l L O-ouTPuT

‘\N\mr—II—OfmTPut
*

BE DISSEMINATED TO ANY PERSCN
OR COMPANY WITHOUT THE EXPRESS
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MODEL XxM20 SERIES
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Schematic, Power Supply (Dual Output)
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QUTLINE AND MOQUN
DIMENSIONS

w213 DIA,
2 HOLES

3.08
m

a1 ‘

i
—-.mL———a.oo

- 4,00 !

output 'a” outPuT B’
l_‘% f_%

- -545 + - -5 45 +
o000 0000

BR B

VOLT. ADJ. POT

(ouTPuT "a%) (outPuT '8°)

4,%0

OPTIONAL OVP UNIT
MOUNT ON TRANSFORMER SCREW EITHER SI1DE

—VvOLY, ADJ. POT

SPECIFICATIONS
LOAD REGULATION : .% (0 TO FuLL LOAD)

LINE REGULATION : .1% FOR 120 /240vacC,
*10% ,80-420HZ (sEE (1))

NOISE AND RIPPLE : .1 %

ISOLATED OUTPUTS

REMOTE SENSING (SEE (2))

FOLDBACK CURRENT LIMITING

RESPONSE TIME @ < 2% 4SEC

OPERATING TEMP., i 0-40"c (SEE (3))
ELECTROSTATICALLY SHIELDED TRANSFORMER
REVERSE VOLTAGE PROTECTION
OVERVOLTAGE PROTECTION (OVP) AVAILABLE
DUAL TRACKING OUTPUTS AVAILABLE

I TRACKS TO wiITHIN 1% OvER A 1109, ADJUSTMENT RANGE
2.1F EITHER OUTPUT IS SHORTED THE OTHER OUTPUT

COLLAPSES FOR EQUIPMENT PROTECTION
3. DIFFERENTIAL OVP AVAILABLE

(3) TO SET OPTIONAL OVP I TURN OVP ADJ. POT FULL COUNTER-CLOCKWISE. SET
QUTPUT VOLTAGE TO ODESIRED OVERVOLTAGE LiMIT (20% ABOVE OUTPUT VOLTAGE
RECOMMENDED ). TURN OVP ADJ. POT SLOWLY CLOCKWISE UNTIL SCR FIRES ,

(VGLTAGE DROPS TO APPROX. | VOLT ). TURN POWER OFF . TURN VOLTAGE ADJ.
RE - APPLY POWER AND SET SUPPLY

POT FuLL CLOCKXWISE ,
VOLTAGE TO NORMAL OQUuTPUT,

RECOMMENDED EXTERNAL FUSING :.75AMP FOR 120V -OPERATION § .38 AMP FOR

240V OPERATION .,

POWER SUPPLY 1S DESIGMED FOR CONTINUOUS OPERATION UNDER FULL LOAD
AND HIGH LINE CONDITIONS AT 40°C AMBIENT IN FREE AIR ENVIRONMENT. IF
AIR FLOW IS RESTRICTED , THE CASE TEWMP. OF 2N3055 TRANSISTORS SHOULD

BE MONITORED UNDER PARTICULAR WORST CASE. MAX, CASE TEMP. IS

IF REMOTE SENSING IS NOT DESIRED INSTALL JUMPER BETWEEN + AND + SENSE ‘

— AND —SENSE TERMINALS . IF REMOTE SENSING IS DESIRED D0 NOT

JUMPERS ,BUT CONNECT +SENSE TO + OUTPUT AT LOAD END OF LINE AND

=SENSE TO —OQUuTPUT AT LOAD END OF LINE.

FOR 120VAC INPUT JUMPER 1T0 2 € 3 TO 4 ON TI | FOR 240VAC JUMPER

2 TO 3 . APPLY LINE POWER TO 1 AND 4.

CAUTION & 2eaD INSTRUCTIONS ABOVE BEFORE OPERATING POWER SUPPLY

150°C.

INSTALL

XENTEK INC.

SANTA FE SPRINGS, CALIF.

e 3-28-73

==

POWER SUPPLY,DUAL OUTPUT

100202

MODEL XxXM20-5-10A

——.aa aeaes

C2606-501

Assembly, Power Supply (Dual Output)
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