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OPERATORS MANUAL
MODEL 4

NMOS EPROM PROGRAMMER

1.0 INTRODUCTION

1.1 Instrument Description

The E-H Model 4 PROM Programmer is a stand alone,
microprocessor controlled, NMOS EPROM Programmer.
It is designed to Program, Verify, and Modify all
NMOS EPROMS, 2704 (4k) through the TI 128k's.* The
EPROM device selection is done using Software Per-
sonality.TM No Personality Boards are required.

Two simple keystrokes select the EPROM of your

choice.

The Model 4 can be easily run by any operator, but
has a tremendous software package to allow in-depth

data manipulation using keyboard commands.

The compact design of the Model 4 permits it to be
used as a portable field service instrument, yet

is also suitable for use in laboratory and production

line environments.

*Assuming the EPROM manufacturers follow the announced
pin out and standard program algorithm on the 64k and
128k parts.
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The Model 4 has everything necessary to make it a com-
plete programming system. It contains 2kx8 RAM

which allows EPROM emulation and extensive move and
list commands. The sockets are buffered and powered

down (cold) after every operation.

The unit also comes standard with an RS232 and
TTY serial I/O Interface allowing communication

with a terminal, development system, etc.

The Model 4 is laid out for easy operation. The

Hex Keypad is used to enter the device type, alter

data, and enter commands for editing and emulate

software. The 8 digit display shows address, master

data and copy data simultaneously. The remaining
five keys allow the operator to initialize the pro-
trammer to the command mode using the Reset key,

Load Master data into the RAM, Verify the Master

to the Copy PROM and Program will automatically blank
check the copy PROM, program it from the master using
the manufacturers specifications and then verify it
back to the Master. The Step key allows manual ad-

vance of the programmer, similar to a carriage return.

This manual explains the Model 4 operations in detail.
Individual features are discussed in Section 2; op-

erating instructions are given in Section 3.
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1.2 Supplied Equipment
The standard accessories supplied with each Model 4
are listed in Table 1-1. Optional Accessories are
listed in Table 1-2.
TABLE 1-1
STANDARD EQUIPMENT SUPPLIED
Descriptiorn Quantity E-H Part No.
Instruction Manual 1 148-07718
Power Cord 1 786-00020
Envelope 1 800~-00032
TABLE 1-2
OPTIONAL ACCESSORIES
Description Quantity E-H Part No.
Emulation Cable 1 747-00301
Porto-case 1 891-00052
28 Pin Sockets 1 495-00088
1.3 Inspection Procedure

The inspection procedure allows you to verify that

your programmer is in the best possible condition
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upon receipt.

The programmer was carefully packaged to prevent any
possible shipping damage. It should, therefore,

arrive free of any defect, electrical or mechanical,
without marks or scratches, and in perfect operating

condition. Carefully inspect the programmer for any

. damage that may have occurred in transit, and also

check that the accessories listed in Table 1-2 if
ordered are present. If there is any physical damage,
file a claim with the carrier and notify E-H Inter-

national.

Check programmer operation only after performing
the turn-on procedure, which is detailed later in

this section.

Fuses
The programmer has one fuse. It is located on the
rear panel. The line fuse is a one half amp (slow

blow) 3AG.

CAUTION: Before changing fuse, disconnect the

programmer from power source.

Power Requirements

The Programmer has the following power requirements.
1.5.1 Line Voltage: Nominally 100, 115, or 230

volts ac. Voltage selection is made on a
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barrier strip connected to the base of the
programmer. An operating voltage is pre-
selected at the factory. If it is necessary
to change operating voltage, refer to Ffigure
1-1 for instructions. At each voltage (100,
115, or 230) the programmer will operate with
the line voltage within +10% of the indicated
voltage. The operating voltage ranges are,
therefore, 90 to 110 volts, 105 to 130 volts,

or 210 to 255 volts.

FIGURE 1-1
100v 117v 234v
BLK BLK :
O l.Q —{1D1 ? —{10D1 04— Black
020 02 Cl) 02 O+—— White/Green
O30 ok Q 030O4—— White/Yellow
: RED ) RED
040 —{ 1040 — 10 4O+—— White/Red

@) 5(? 050 050 Brown
K@) 60 Q60 P - Blue
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TABLE 1-3

SELECTION OF OPERATING VOLTAGE

1. Remove top panel by removing the two front
feet and two screws at the back panel.

2. Move the clips to wire 4 and 5 for 100,
to wire five and six for 115 or six and
seven for 230.

3. Reinstall top panel.

4. Before applying power, check to see proper

line fuse is installed.

1.5.2 Line Frequency: Nominally 50 Hertz to
60 Hertz; the programmer will operate within

the range 48 to 66 Hertz.

1.5.3 Power Consumption: Maximum power consumption

is 30 watts.

1.6 Grounding Requirements

The programmer is designed for operation from a single

phase, three wire power source.

CAUTION: It is not intended for operation from two
phases of a multi-phase system, or across the legs

of a single-phase, three-wire system.

When the power cord is connect into a three-wire

AC power sytem, the round connector serves to ground
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the programmef chassis and keyboard, eliminating
potential shock hazards. If a three-to-two wire
adapter is used to connect the programmer to a two-
wire AC system, the ground lead of the adapter should
be connected to earth (ground) to complete the

ground system; failure to do so may cause a potential

shock hazard.

1.7 Turn-on Procedure

Set the POWER switch to the OFF position. Connect
the power cord tb the power input connector at the
rear of the programmer and plug the other end into
a suitable AC power outlet. Switch Power ON; a
small "d" will be displayed. The system is now
ready for the first command to be entered from the

Hex Keypad. See "Device Select."

1.8 Cleaning the Programmer

Clean the programmer using a soft cloth, dampened in
clean water containing a mild detergent. Do not use
an excessively wet cloth or allow water to penetrate
inside the programmer. Do not use any abrasive mat-

erials, especially on the display panel.
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2.0

FEATURES

This section contains a basic, general discussion of the
Model 4 PROM Programmer's features. The information con-
tained here assumes no prior knowledge of the Model 4 and is
intended to provide basic information needed to understand

material in the following sections.
Figure 2-1 is a representation of the Model 4 Programmer.

FIGURE 2-1

— (@) AR

DEVICE SELECTION

TRWLE SUPPLY




Page 9 - Model 4 Manual

The programmer is divided into the following functional

divisions:

PROM Sockets

PROM Sockets
Programmer Memory
LED Display
Address

Data

Keypad

Mode Select Keys
Reset

Load

Verify

Program

Step

I/0 Interface

The Master and Copy sockets are both 28 pin zero

sertion force sockets, mounted on mother sockets

easy replacement when worn.

to handle the 2704

(4k) thru the TI 128k's.

The Sockets are set

The

in-
for

up

~

4k thru 32k PROMS are 24 pin devices and are placed

into the socket as illustrated in Figure 2-2.
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FIGURE 2-2
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The top four holes are blocked off from use until
the 64k and 128k PROMS are used. When the 28 pin
device 1is to be used, remove the spacer and place

the device in the socket as illustrated in Figure

2-2.
The sockets are fully buffered from the microproces-
sor. No power is applied to the devices in the

socket until an operation is started.

Programmer Memory

The programmer contains 16,384 bits of Random Access
Memory (RAM), which is used as a temporary buffer for
data storage. It is organizaed 2048 words by 8 bits

wide.

Throughout this manual the terms "programmer memory"
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and "RAM" are used interchangeably.

The RAM may be loaded with data from the keyboard,
from a preprogrammed PROM, or from the serial I/O
interface.- Data in the RAM may be output either to
a PROM or thru the serial I/O. In the verify mode,
RAM contents may be compared to contents of a PROM

or external peripheral.

Programmer memory is volatile, meaning that memory

contents are lost in the absence of AC power.

2.3 LED Display

The display is an 8-digit display. It shows the
device type in operation or current operation mode.
Also, the Read/Alter mode the display contains the

address, Master data and Copy data.

A "B" is displayed as "b" (small B). A "D" is dis-
played "d". The remaining hex digits are displayed

in the normal manner.

2.3.1 Device Type: When the Model 4 is first powered

up a "d" shows up in the display.
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See oOperating Instructions Section 3 for device

select. . See Table 2-1 for codes.

TABLE 2-1

DEVICE DESIGNATORS

When the unit is first powered on, the display shows
a "d" in the window requesting the device type. By
depressing a "d" and then a "1" through "A" on the
keypad the following devices can be selected:

Device Selection:

Triple Supply « « « « s« « « » D1 - 2704
| D2 - 2708
D3 - 2716

Single Supply . . . « « . « . D4 - 2508/2758

D5 - 2516/2716

D6 ~ 2532
D7 - 2732
D8 - 2564
D9 - 2764

DA - TI 128K

Once a device selection number is entered on
the keypad, the device type and the number of

the device is displayed.
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This holds true in all of the devices as they

are selected. The device will stay selected

until the programmer is powered "off" or a

new device is selected.

2.3.2 Operating Mode: The letters in this section
appear in the display as that operation is
being executed.

. TABLE 2-2
~ OPERATING MODES

A ‘ « % = « » » » o » « Load From Master

B s » & w8 & w % % ® = & w @ s « « Blank Check

C o @ @ @ ® w e w e = = = = « <Program Operation

D « ® & = s & = % 4 % & 3 2 & & « w & = Velly

E . ¥ 5w oW % < 2 8 4 & ® w s = = » DERLEER

AA . . . ¢ ¢ 4« ¢ 4 ¢ 4 e s &« e« « o Move Operation

BB « « =« s « ® »« s« =« » s -Dump/List to Serial Port

CE & o o » o @ # & @ 5 @ @ @ » & o & » & CRHSCKSM

FFF . « « « « « « « « « » Receive from Serial Port

Read/Alter Location
. « . Select Device

. . Select Baud Rate
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For detailed instructions of operating modes, see Sec-
tion 3, Operating Instructions.

Example:

Load Sequence - When load is depressed an "A" goes

into the display.

At the end of the load sequence, the Model 4 auto-
matically does a checksum of the data. (See Check-

sum Calculation.)

Once the checksum is calculated, it is displayed
along with the device select number at the end

of the operation.

Alter data - To Alter data an "A" is depressed and
then the address to be altered. Once the last Hex
number is entered, the Address and the data at that

address will be displayed. (PF)
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To Alter data the new information will be displayed

as it is entered,in the Copy LED location. (00)

To place the new information into the RAM depress
"step." This will enter data and step to the next

address.

2.4 Keypad
The keypad contains sixteen keys arranged in a
hexadecimal format (0-9,A-F). It is used for
both address and data entry, and the software

control selection.

After a device has been selected the unit goes into

a scan operation. It is looking for any entry from
the keypad or control switches. When a key is de-
pressed, the key is read and the microprocessor enters
a wait state to allow the operator to release the key.

If the key is still depressed at the end of the wait,
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it is treated like a new keystroke. The debounce
circuitry is set up to ensure a delibrate stroke is

used on the keys. It will ignore a fast or light

touch.

Mode Select Keys

The load, verify, program and step keys are scanned

as part of the keypad. The same algorithms apply.

2.5.1_ Reset: When the Reset key is depressed it
pulls a halt on the microprocessor and in-
itializes back into the command loop. Once
a device has been selected, the reset key
will not effect that selection and does not
effect data in the RAM or change the baud
rate. It's only function is to initialize the

programmer back into the command loop.

2.5.2 Load (A): The System has 2kx8 of RAM as a
standard feature. When "load" is depressed
an "A" will be shown in the display. The
Model 4 will then transfer data out of the
Master PROM socket into the internal RAM.
This is the load key's only function. If the EPROM
is larger than 2k,you will need to specify
which 2k block should be loaded into the RAM.
A prompt "b" is displayed, requesting a block

designation be entered; a 1 means move 0000
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thru 07FF into the RAM, a 2 means move 0800 thru
OFFF into RAM, etc. See the ILoad routine in

the Operating Instructions.

When the Master Socket is empty and the Load
key is depressed, it will clear the RAM to
all ones (F's). See Appendix A for the Check-

sum Values of the different address spaces.

FIGURE 2-3

SR
 Keyboard
SR

q

Copy

a

KEY INDUCED

DATA FLOW

Program

Coensee

N

Load

Master

2.5.3 Verify (D): When Verify is depressed a "d"
will be displayed. The Verify Key will verify
the PROM in the Master Socket to the PROM in
the Copy Socket. The verification is a byte
by byte compare. Once the verification is
complete, it will calculate and display the

checksum of the copy in the display. To Verify
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2+5+4

RAM data to the copy see Move Routine.

Program (C): When ©PROG is depressed, the
programmer will transfer the data in the Master
Socket into the copy socket. This is done in

four continuous operations.

(1) The PROM is first checked to insure it
is blank. During this operation a "b"
is displayed.

(2) A good device will automatically go into.
the program operation and a "C" will be
shown in the display.

(3) At the end of the manufacturers program-
ming time, the programmer will automatically
do a verify back to the Master. While
in this operation it will display a "d"
for verify.

(4) Then the checksum is calculated. A "CC"
is displayed during this operation.

(5) Upon completion, the checksum and the

device selection number is displayed.

If an error is detected during this sequence,
the appropriate error loop is entered. (1)
During the blank check if an illegal bit is
located, the programmer will stop and display

the address and copy data. To
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check for other failures, depress the"step"key
and the programmer will continue to the next
failure. To continue into program and dis-
regard the illegal bits, depress the "Program"
key again. (2) If the error is detected in
the verify operation, the programmer

will stop and display the address, méster and
copy data. To check for other errors,depress
the "Step"''key. The programmer will automatically
step to the next failure. After the last error
the programmer will do a checksum of the copy

PROM.

2.5.5 Step: The"Step"key is used to manually ad-
vance the programmer or to designate data flow
size in the Dump and Receive Routines. It
approximates a carriage return. (See Dump
and Receive in the Operating Instructions.)

In the manual advance operation, the key is

used in the following manners.

(1) In the program or verify operation, if
an error is located the step key will
move to the next error in the PROM. It
stops at each error until the complete
PROM is verified.

(2) During the Alter operation, when the Step
key is depressed the programmer will ad-
vance the address by one location. (See

Alter Operation.) If an address is to
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be changed, the new data entered on the
keypad is inserted into the RAM when the

"Step" key is depressed.

In the Dump and Receive Routines, the step

key is used in the following manner:

(1) In the Dump Routine, depressing "B"
and then"Step"will dump the RAM for the
size of the device selected; i.e., 512
bytes if a D1 (2704) is selected.

(2) In the Receive Routine, depressing "F"
énd then"Step" will store the incoming
data stream beginning at address 0000

in the RAM.

2.6 I/0 Interface

The Model 4 comes standard with an RS232C and 20ma
current loop serial interface. The 25 pin "D" con-
nector is located on the back panel with pin 1 being

on the outside upper row of the connector.
g A
0000000000000
0000000 O 0000

For communication cable connectors see Figure 2-4

and 2-5.

The serial to parallel conversion is done with the

microprocessor. See Appendix G for schematic.
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This restricts the intercharacter gap to 1.2 milli-
seconds in a receive to RAM and 57 milli-
seconds in a receive to copy. A clear to send to the
programmer signal has been provided to allow the trans-
mitting equipment to not over run the programmer in

an interactive usage. The same effect is achieved by
putting an appropriate delay, if required, in the

transmitting equipment.

The chassis ground is tied to the signal ground which
is tied to earth ground. The data set ready and
carrier detect signals are constantly hi (+12v) to
allow easy interface to equipment requiring these

signals.

FIGURE 2-4
COMMUNICATION CABLE CONNECTION
RS232

25 PIN "D" CONNECTOR

PIN FUNCTION
1 Chassis gnd
2 Data into Programmer
3 Data out of Programmer
5 Clear to send to Programmer
6 Data Set Ready
7 Signal gnd

8 Carrier Detect
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The 20ma loop uses the same conventions as the RS232.
The clear to send signal provides 20ma to drive a
reader relay to ensure the reader does not over run
the programmer in a receive to copy usage. See the

Schematic in Appendix G.

FIGURE 2-5
20MA LOOP

25 Pin "D" Connector

PIN FUNCTION

5 Reader Relay (+)

9 Data out of programmer (+)
10 Data out of programmer (-)
11 Data into programmer (+)
12 Data into programmer (-)
25 Reader Relay (-)

See Appendix F for more detailed connection information.



