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CHAPTER 1

INTRODUCTION

More and more electronic devices are being “programmed”, whether
they contain a microprocessor or not. In many instances, like household
appliances or games, those programs are not entered by hand or from a
magnetic medium such as disk or tape, but are contained in integrated

circuits (ICs) called ROM's (Read Only Memory).
1.1 what is a Read-Only Memory (ROM)

The ROM (Read-Only Memory) is a type of memory device that is
permanently programmed. Unlike RAM (Random Access Memory) which is a
Read/write memory device, when system power goes down, ROM still
retains its contents. The contents in ROMs can be read many times, but can

not be changed. That is why it is called "read-only".

In general, there are two ways that ROM's are programmed. The first
of these is called-mask programming and is actually a part of the IC
manufacturing process. The mask programming is useful when large
quantities of idential RONM's are needed. ROM-which programmed by this

process is called Mask ROM.

Another type of ROM is known as PROM (Programmable Read-0Only
Memory) which is a kind of the user-programmable version of ROMs. An
instrument, PROM programmer, is used to program this type of memory

devices.
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There are two types of PROMs afe available: One is one-time

programmable and the other is various erasable or reprogrammable versions.
Bipolar and fusible link PROMs are programmed once. The fusible links are
broken by application of current pulses through the output terminals. Once

the links are blown, the fixed pattern is permanent and can not be altered.

This type of memory.device is supplied with all its bits at either a
high or low logic level. In programming it, the user chianges those logic
states to meet his or her requirements. Tuypically, that programming is
accomplished by “ blowing " {burning.out) internal titanium_tungsten (Ti-w)
fuse links, each one representing a bit. That is done by applying a specific
excess voltage to the power input of the PROM IC after selecting those bits

that are to be a.logic-high, and those that are to be a logic-low.

A great deal of care must be taken when * burning ~ & PROM. Even if
only one bit is progremmed incorrectly, the entire PROM is ruired. If the
voltage is too low, the fuse links will not be burned out; if it is too high, or
applied for too long a time, undesirable side effects may- result: For
example, the extra one or two bits may be burmed by exceedingly- high

current into the selected bit address.

As one alternative to fusible-link programming, EPROM (Erasable
Programmable ROM) used charge-storage programming. Three kinds of
erasable PROMs are currently being offered: UVPROM (Ultra-Violet PROM),
EAPROM (Electrically. Alterable ROM) and EEPROM (Electrically. Erasable
PROM). These erasable PROMs. can be erased by. using different
technologies, like ultraviolet light or electricty. In this work the emphasis

is on bipolar and fusible link PROMs.



1.2 Discussion of a Programmable Read-Only Memory

A practical 512 x 8 bipolar PROM's block diagram is shown in Figure
1-1a. The DM545472/DM745472 is a TTL chip in a 20 pin package (Figure
1-1b) and requires only a single DC power supply voltage of S volts. It has
tri-state outputs. If the enable input is high, all 8 outputs are "OFF", ie., in

a high impedance state.

The nine address lines (A0 - A8), are sent through input buffers. Six
address lines (A3 - AB) are fed to the " X " decoder, while three (A0 - A2)
are fed to the “ ¥ " decoder. One of the 64 " X “ decoder lines is presented to
the memory array. This memory array is organized-as a matrix of 64 x 64
for a total of 4096 cells. The X decoder input-causes an output of eight 8-
bit words. One of the these eight-words is selected by the Y decoder gating.
The chip select logic enables the eight output buffers by making E-1° low.
¥hen the chip is selected the output buffers change from the high impedance

to the active state. The stored word is then available at the output pins [1].

Two parameters are important in using.a PROM: address access time
and chip select enable time. The access time is the time required to receive
an address, decode it, drive a set of junctions in the PROM array. and
transmit the result through buffers to the PROM output. The maximum
address access time is 60 nanoseconds for the 545472/745472. The output
enable is controlled by.the chip select inputs. The time required to sense a
chip select signal and enable the output buffers to transmit the result to
the PROM output is called enable access time. The maximum enable access

time is 30 nanoseconds for the 545472/745472.
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1.3 Purpose of tHis Thesis

The access time of a PROM is much shorter than an EPRGM's which is
why the PROM programmer is desirable even though EPROM's are popular now

and can be reprogrammed many times. The disadvantage of using a PROM is

that it can be programmed only once.

This thesis reports the design and construction of a PROM programmer
controlled by I1BM PC-XT or PC-AT or compatible system. The circuit design
presented is intended to program NATIONAL SEMICONDUCTOR's bipolar
TTL DMS4/74S and DM77/87S-series of programmable memories and their

equivalents.

There were several reasons for selecting these.

( 1) They are readily available.

(2) Theyare relatively inexpensive - a few dollars for a 32-word type.

(3) They require only a single five-volt DC power supply when these

PROMs are being used.

(4) Wwhen they are being programmed, only a single 10.5V $0.3Y

programming voltage is needed.

(5) They are available with either open-collector or three-state output
configurations, and have a fast access time. On the average, a bipolar
PROM has only an access time of 35 nanoseconds, while EPROM access

times are of the order of hundreds of nanoseconds.



1.4 Design Features of this PROM Programmer

This programmer is not designed as a stand-alone unit, but is a plug-
in card connected to an IBM PC-XT, PC-AT or compatible sgsterﬁ's 170 slot.
Thus it can make use of all utilities of a personal computer, including the
- monitor and disk driver. With the monitor, users can have full screen
operation. Using the disk driver they can easily access the custom operating
program when it is needed. The most important thing is that the card does

not need its own central processor unit (CPU) and power supply system.

This programmer allows the user to inventory blank PROMs and

program them when needed. Desirable features of this unit are:
(1) Itiseasytouse.

(2) |Itcanprogram up to a 2048 x & memory size. Table 1-1 shows all the

PROM types that can be programmed.

(3) It can display PROM contents in ASCIl characters representing

numbers in binary or hexadecimal format.
(4) It cancheck for blank PROMs.

(5) By using computer buffer memory , it can manipulate data before
loading it into the PROM (For example: Kill, Insert, or Modify).

(6) Powerful programming software (using Assembly snd Turbo C
languages) makes it more efficient to write a program and burn it

into 8 PROM IC.



Table 1-1 Chips compatible with the programmer

TYPE SIZE
745188/54S168 32%8
745288/5452868 32%8
745287/545287 | 256 * 8
745387/545387 256 *8
745472/545472 512%8
745473/545473 512%*8
745474/545474 512%8
745475/545475 512%*8
745570/54S570 S12% 4
745571/545571 S12% 4
745572/545572 1024 * 4
745573/545573 1024 * 4
775180/875180 1024 * 8
775181/87S181 1024 * 8
775184/875184 2048 * 4
775185/87S185 2048 * 4
775190/87S5190 2048 * 8
775191/87S191 2048 * 8
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(7) It can easily download a custom operating program to the host

computer's buffer memory.
(8) It caneasily upload a hexadecimal file into a diskette.

1.5 Summary

This work describes the construction of a PROM programmer. In the
next chapter the programming steps and system block diagram are
discussed. Detailed hardware design is described in Chapter 3. Related
software design is dealt with in Chapter 4, and Chapter 5 is a discussion of

the overall limitations and capabilities of the final unit.



CHAPTER 2

Overall Design of the PROM Programmer

To design the National Semiconductors’ bipolar PROM programmer, the
programming steps and programming waveforms must be considered. Before
the design can be realized, the circuitry and operation of a PROM needs to be

understood.

In this chapter, the circuitry and operation of a8 PROM is discussed at
the beginning. Programming steps with the programming waveforms and the
system block diagram are discussed in the following sections. Detailed

hardware and related software descriptions are given in later chapters.
2.1 Introduction to a PROM

Figure 2-1 is the general configuration of a 256 x §-bit bipolar PROM:
that is, there are eight address lines, and therefore , 28 256 states can be
represented. This PROM can also be described as containing 256 words with

8 bits per word. There are as many words as there are address states.

Two groups of input lines called " X " and " Y * are used to drive word
lines and column lines respectively. The X-decode addresses (A3 - A7) have
Schottky clamping diodes as protection and PNP transistor buffers for
reducing input loading. The Y-decode address buffers (A0 - A2) also have
Schottky diode clamps and PNP transistors driving a Schottky diode matrix.
This diode matrix selects one of eight columns on each of the eight output

bits. The selected column line drives the sense amplifier input to a high
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level in the case of & blown fuse, or current is shunted through an unblown

fuse through the selected word driver to ground resulting in a low input to

the senge amplifier.

A few kinds of material are used as fuses in bipolar PROM IC's.
Platinum silicide is used in Advanced Micro Devices’ bipolar generic PROMs;
nickle chromium fuses are used in a Harris bipolar PROM, and titanium-
tungsten (Ti-W) fuses are implemented in National Semiconductors’ bipolar
TTL PROMs.

The sense amplifier is a fast level shifter-inverter with temperature
and voltage threshold sensitivities compensated by the driving circuitry.
Each of the eight sense amplifiers in this circuit provides active drive to an
output buffer. Each output buffer also contains a disable input, which is
driven from the chip-enable buffer. The chip-enable buffer input is a
Schottky diode clamped transistor buffered design with an active pull up

and pull down to drive the output [2].
2.2 Programming.Steps

Programming involves selecting the word of memory to be
programmed by setting the address lines, grounding the bit that is to be
changed, and holding the bits that are not to be programmed at the supply

voltage (five volts).

The timing diagram of Figure 2-2 shows the relationships between
the data applied, the address signals, and the programming pulses to the

PROM IC device. Programming parameters are also shown in Figure 2-2.
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Below are the detailed programming steps:

Select the desired word by applying a high or low level to the
appropriate address inputs. Disable the chip by applying a high level

to one or both enable inputs.

Increase Ycc to 10.5Y +0.5V with the rate of increase being between
1.0 and 10.0¥/us. Since Ycc supplies the current to blow the fuse as
well as the Icc of the device at the programming voltage, it must be

capable of supplying 750 mA at 11.0V.

Select the output where a high level is desired by raising that output
voltage to 10.5Y £0.5Y. Limit the rate of increase to a value between
1.0 and 10.0¥/pns. This voltage change may occur simultaneously with
the increase in Ycc but must not precede it. It is critical that only
one output at a time be programmed since the internal circuits can
only supply progremming current to one bit at a time. Outputs not
being programmed must be left open or tied to a high impedance

source of at least 20 KQ2.

Enable the device by taking both chip enables to a low level. This is
done with a pulse of 10 gus. Normal input levels are used and rise and

fall times are not critical.

Verify that the bit has been programmed by first removing the
programming voltage from the output and then reducing Ycc to 4.0V
+0.2V. Verification at a Vcc level of 40V will guarantee proper
output states over the range of power supply voltage and temperature

for the programmed part. The chip must be enabled to sense the state
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of the outﬁuts. During verification, the loading of the output must be

within specified loL and lod limits.

<f> Stepsb, c and d must be repeated 10 times or until verification that

the bit has been programmed.

<g> Following verification, apply five additional programming pulses to
the bit being programmed. The programming procedure is now

complete for the selected bit.

<h> Repeat steps a through g for each bit to be programmed to a high level.
The duty cycle of Ycc at the programming voltage must be limited to a

maximum of 25% [1].

In addition to the above, the following conditions must be observed.
First, programming should be attempted only at temperatures between 15°
and 30° C. Second, addresses and chip enable pins must be dﬁven from
normal TTL logic levels during both programming and verification. As
mentioned above, programming will occur at a selected address when Vcc is

held at 10.5 +0.5V and the chip is subsequently enabled.

2.3 Classification of PROMs

Several different PROMs can be pragrammed by this system. In order
to cover all these PROMs, to use the same 24-pin IC socket for each, and to
simplify the hardware design work, the different output configurations need
to be classified. Table 2-1 gives the pin configuration for each device. See
Table 2-1. All PROMs are alligned with pin 1 in the socket's pin 1 position.
When each PROM is classified by its output configuration there are four

different types. Type_1 (745188/745288) has outputs on pini - pin?.
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Table 2-1 PROM IC pin configurations

, 745287 745570 745572 775184
"0':" 745387 745571 745573 775185

TYPE_1  TYPE_2 TYPE_T  TYPE_2
PIN®  Ti0208  7dadTs PIN®  T00200  raadrs
o1 Q1 AO 24 yce ¥Cce
02 Q2 Al 23 (4] A8
03 Q3 A2 22 Ad A7
04 Q4 AZ 21 A3 Ab
05 Qs Ad 20 AZ AS
06 Q6 Q1 19 Al 3]
07 Q7 Qz 18 AO Qs
08 GND Q3 17 Oz Q7
09 Q4 16 a6
10 GND 15 Qs
11 14
12 13

TYPE_3 TYPE_3

, 745287 745570 745572 775184
PIN* 45387 745571 745573 775185

A6 A6 A6 A6 |24 ¥YCC  YCC YCC ¥CC
02 AS AS AS AS |23 A7 A7 A7 A7
03 Ad Ad Ad A4 |22 ¥ A8 A8 A8
04 A3 A3 A3 A3 |21 £ El A9 A
05 AO AQ AO A0 |20 at Q1 Q1 Q1
06 Al Al Al Al |19 Q2 Q2 Q2 Q2
07 A2 A2 A2 A2 |18 Q3 Q3 Q3 Q3
08 GND  GND E1 A10 |17 Q4 Q4 Q4 Q4
09 GND  GND |16 E2 F
10 15
11 14
12 13
TYPE_4 TYPE_4
775180 775190 745474 775180 775190 745474
PIN* 275181 775191 745475 |PIN* 775181 775191 745475
01 A7 A7 A7 24 YCC YCC YcC
02 A6 A6 A6 23 A8 A8 A8
03 AS AS AS 22 A9 A9 NC
04 Ad A4 Ad 21 4] A10 ]
05 A3 A3 A3 20 £2 EY E2
06 A2 A2 A2 19 E3 E2 E3
07 Al Al Al 18 £4 E3 E4
08 AD AO AO 17 Q8 Q8 Qe
09 Qt Q1 Qt 16 Q7 Q7 Q7
10 Q2 Q2 Qz 15 a6 Q6 a6
11 Q3 Q3 Q3 14 Q5 as Qs
12 GND GND GND |13 Q4 Q4 Q4
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Type_2 (745472/745473) has them on pin6 - pin9 and pin1S - pini&.

Type.3  (745287/745387, 745570/74S571, 745572/745573, and
775184/775185) uses pinl7 - pin20 for all outputs. Finally, type_4
(775180/775181, 775190/775191, and 745474/745475) has output signals
on pin9- pinl1 and pin13 - pint?.

2.4 System Block Diagram

Figure 2-3 is the system block diagram of the PROM programmer. The
system fits into an IBM PC-XT or PC-AT or compatible system's 1/0 slot. It
contains an address decoder, data buffer, PROM type selector, output
registers for PROM address and chip enable code words, output registers for
data to the PROM, input registers to read PROM data, an output voltage
switch for programming the PROM data, and a high current voltage source
for the PROM's ¥Ycc input pin.

25 Function of each Block

(1) The IBMPC-XT's 1/0 slot provides the desired address and data for the
system bus and supplies all the desired power levels to the

programmer.
(2) The address decoder gives all the desired chip enable signals.
( 3) The data buffer provides bidirectional data bus buffering.

(4) The PROM type selector selects the specified PROM type for the

programming operation.

{5) Output registers for PROM address and chip enable are used to capture
the address sent by the IBM PC-XT's CPU.
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(6) The high current program voltage is used to supply high voltage and

current for PROM's Vcc input when it is being programmed.

(7-.) Two sets of output/input registers for PROM data are used. One
captures the d&ta sent by the CPU and the other senses information

from the programmed PROM.

(8) The output voltage switch is used to switch the programming voltage

for a PROM's output terminal from +5V up to +10.5V.
2.6 Programming a PROM

In this design the IBM PC-XT or PC-AT's 1/0 slot not only provides all
the desired addresses and data but also supplies all the needed voltages to
the system. First, the FRG/ lypne seleclaris used to select the specified
device type to be programmed. Four different PROM types can be

accommodated.

Second, the specified address needs to be issued. Here the FRE/Y
sddress end chip enshie outpul registers are used to transfer the desired
addresses from the IBM PC-XT's data bus to the particular PROM's address

bus.

Third, the PROM's Vcc input pin must be increased by 10.5 0.5 volts
from +SV. The Aigh current progrem vellsge is designed to supply the
desired voltage at up to 500 mA of current. All PROMs have the Vcc input

pin in the same location (pin24).

Fourth, the data is transmitted from the PC-XT's data bus to the
PROM's data bus by using the proper auiput registers /or FRON 066
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Finally, the programming voltage for the PROM output (Qi) is applied

to the specified data i bit by the awvipul vallsge switch and is switched
from +5 volts to 10.5 volts. Note only one bit is programmed. The specified
programmed bit Qi is chosen by software through a programmable peripheral
device Intel 8253A.

In order to blow out the PROM's fuses correctly, a 10 ps pulse to the
chip enables must be held when the PROM is being programmed. This is done
with the same output register which supplies the PROM addresses. After

programming, verification follows.

During the read operation, the PROM must be in the READ mode - like
a ROM. First, the programming voltage for the PROM output (Qi) is removed
by block of autput veltege switch Second, the Vec input voltage is reduced
from 105V +05SV to +5V (TTL level) using block of Aigh current progrém
va/tsge Third, the PROM IC's content is then read to the PC-XT's buffer by
using the proper snnut regisier la resd FRG/ deta This is accomplished by
an 8088 IN instruction.

27 Summary.

In this chapter some of the important characteristics of PROMs were
discussed, and how PROMs are programmed was explained. The system
block diagram for the hardware was also presented. In the next chapter the

detailed hardware is discussed for each block that is mentioned here.
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CHAPTER 3

Hardware Design~

In this chapter the hardware for the PROM programmer controlled by
an IBM PC-XT or PC-AT or compatible system is presented, showing how the
details of programming discussed in Chapter 2 are implemented. The
following sections discuss each block mentioned in section 2.5. The

software for the system is discussed in Chapter 4.
3.1 The IBM PC-XT's 1/0 Slot

In this work, the system power supply and CPU (Central Processof
Unit) are already available. All the needed voltages and signals (For .
example, address bus, data bus and control signals) are supported by the IBM
PC-XT's 1/0 slot (Appendix D). The I/0 slot is an extension of the 6088
microprocessor bus. The connectors are capable of supporting 62 signals to
a card, 31 on each side. Figure 3-1 is a drawing defining the signal and slot |
labeling convention and also indicating those signals that are used. There
are four power levels available on the signal tabs in each card slot. Table

3-1 summarizes those levels.

The PROMs require a power supply voltage of +3Y when they are
operating in the read mode. They require an additional +10.5V
programming pulse when in the programming mode. The voltages needed

in the full design are +5 and +12 volts.
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Table3-1 IBM PC/XT Power Supply

Current

DC Power fMax ( vVdc) | Min(vdc) | (Amps)
. +5 VDC| 525 4.8 7.0
-5 vDC 5.50 46 0.3

+12V¥DC | 1260 11.532 20
-12vDC | 13.20 10.92 0.25

3.2 Address Decoding and Bus Buffer Circuit

The most common method of interfacing a microcomputer system,
such as the PC (Personal Computer), is through the use of programmable
input and output registers. Since the system bus is available in the card
slot, it is not a difficult task to attach several devices to provide
Input/Output functions in the design. Figure 3-2 is the circuit used to
perform all |/0 of the address and data. The address latch and data latch -

are individually discussed in the following sections.

The programmer card in the I1BM PC-XT is controlled and sensed using
the input and output registers. These registers are addressed using the /0
port address space of the 8088 microprocessor. With output registers, the
microprocessor can write data into the register, treating the register as an
1/0 (Input/0utput) port or a memory location. The output of those registers
are wired to an interface device. Table 3-2 defines the address port's

functions on the programmer card in this system.

Figure 3-3 is the sgstem decoder and bus buffer used to decode all the

desired 1/0 port addresses. The decode circuitry is designed so that the
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Table 3-2 1/0 port address usage

HEX address used Function

FEEQOH for U35 clock input;to control PROM Yec

Port addresses for type_1:

FEETH for U7 clock input;to supply word address for PROM
FEE2H for UB clock input;to supply data for PROM

FEE3H for U9 output enables;to read data from PROM

Port addresses for type_2:

FEE4H for U17 clock input;to supply word address | for PROM
FEESH for U12 clock input;to supply word address 11 for PROM
FEEGH for U23 clock input;to supply data for PROM

FEE7H for U29 output enables;to read data from PROM

Port addresses for type_3:

FEESH for U18 clock input;to supply word address | for PROM
FEEQH for U13 clock input;to supply word address Il for PROM
FEEAH for U24 clock input;to supply data for PROM

FEEEH for U30 output enables;to read data from PROM

Port addresses for type_4:

FEECH for U19 clock input;to supply word address | for FROM
FEEDH for Ut4 clock input;to supply word address 11 for PROM
FEEEH for U25 clock input;to supply data for PROM

FEEFH for U31 output enables;to read data from PROM

FEFOH-FEF3H for U6 (8255A) chip select;to switch program voltage
FEF4H-FEF7H not used

FEFSH-FEFBH for U39 clock input;to select a specified PROM type
FEFCH-FEFFH  not used
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“location of a block of port addresses can be set selectively in the /0 port

address space by simply setting a new value in the DIP switch. In this
design, an SN74LS688 (U26) identity comparator and an eight bit DIP
switch (U33) are used. On one side of the compare circuit, the address bus ”
bits AS through A12 are attached. On the other side , the DIP switches are
connected. When the value set in the DIP switches is the same as the value
set on the address bus, the compare equal output signal (P=Q)" is activated,
and can be used as the group select control signal. This technique allows
the 1/0 ports to be moved so that an 1/0-port address overlap can easily be

avoided.

As an example of how this c{rcuit is used, let us say we wanted to
limit the 1/0 port address range from FFCOhex through FFDFhex. First, it
vould be necessary to set the values of the switches. The DIP switch
corresponding to the address line AS would be set to its active low state
(ON). The remaining DIP switch pinouts are pulled high by the pull-up
resistors. The DIP switches corresponding to those inputs would be set high
- these are inactive (OFF). The set condition of the SN74LS688 device is
NANDed together with the address lines A13, A14, and A15 by means of the
enable input G°, thus requiring.all three of the signals to have a HIGH

condition before a compare equal output (P=Q)" is activated.

In this system, the port address range is chosen from FEEOhex through
FEFFhex, thus the DIP switch corresponding to the address line A8 must be
set to its active low state. Table 3-3 gives some of the possible port

address blocks.



27

lejjng sSnq ejep pue 1epodap sseippe weisks g-¢ einbid

80STIvL
zn -
Laafor w07
«u&.».Tn.MM
rdala—3or
1.uu.,m.mum~13
%Mn Mn (£434-¥434) m Y €V
«d3sn 10WN) o7 yOSIFe
yeEs v o1sT¥ZIe ¥n
¢ muW%Mh@MNw%.udab M 5 zv
OTSWZTE vosIwe
" ¥
(H3333-H0334 1¥0d)
Pl %Hm“ (WNOIS 103713S-Quwd)
<Q33H Em.anma Gvﬂlla.«o&i
(0333) Yy UdWEydZT e
@33 Emﬂﬂ: zobey ey resare HOvOI
(v334>  €1l0gyyder _ HOT
(6333) 8EOWFY]6 801
(8334 WEQY-qe 6
(2334 2UQ0zde 13 \5
(9334  Z119a7d9
($3349) mmd&uﬂn olgz eV N3 8¢V
(v334) YZILOWadb zv
(€333 E.__.Bmﬁ wﬁ-c tg «<|MI.OQU&
(2334)  TUAAF92 viryow 0g 8y 28 evVt=—103d
(1334 [Udy=dr 771 €
M ‘g €8 EV|—200d
(0334) 13431 1ol a7 v
YSTSTY va vYV}=—€00d
STSwe —&T g
sn €0 2158 Svi5-r0dd
ra v'lse 9vl—saod
[5A L
sa L8 \u(qmo.‘u&
39 2t 1o evp=—,00d
L0 T 6
SveSIve
YLESTWL cen

S€N



28

Table 3-3 1/0 address maps used

/0 ADDRESS MAP SWITCH(U33 DIP SW )
1|12|3|4|5]|6]|7]8
EFEOH-EFFFH ON | OFF| OFF| OFF| OFF| OFF| OFF| OFF
F7EOH-F7FFH OFF | ON |OFF |OFF |OFF |OFF |OFF |OFF
FBEOH-FBFFH OFF |OFF | ON |OFF |OFF |OFF |OFF |OFF
FDEOH-FDFFH OFF |OFF |OFF | ON |OFF |OFF |OFF |OFF
FEEQH-FEFFH OFF JOFF |OFF |OFF | ON | OFF |OFF |OFF
FF6OH-FF7FH OFF |OFF | OFF |OFF JOFF | ON |OFF |OFF
FF AOH-FFBFH OFF |OFF |OFF | OFF |OFF |OFF | ON |OFF
FFCOH-FFDFH OFF |OFF |OFF |OFF |OFF |OFF |OFF | ON

The output of the SN74LS688 (U26) is NORed together with AEN and
the combined signals (IOR” AND I0W"), thus requiring all three of the signals
to have a LOW condition before the active high signal I0ADR is generated.
The bus signal AEN (Address Enable) is used to disable |/0 port address
decodes during any DMA (Direct Memory Access) cycle in the host computer.
The signal I0R" and 10W" must be ANDed together to generate the signal
I0ADR when either |I0R” or |0W is low.

The signal IBADR is used to enable the further decoding of the 1/0
addresses from A0, Al, A2, and A3. This is accomplished by using the
SN74L5154 4-to-16 decoder circuit and a combinational logic circuit. In
this design, several port addresses are decoded: some produce a group of
"control signals” to enable the four types of PROMs (FEEOhex through
FEEFhex); two groups of ports for the 8255As; one group (FEFOhex -
FEF3hex) is used for the auwipul vallsge switchsto switch the programming
voltage to each PROM's data bit; another group (FEF4hex - FEF7hex) is for
future development of an EPROM programmer; and one group of addresses

(FEFBhex - FEFBhex) is for the signal TYPECTL  to enable the "PROM type



29
selector (U39) which is used to activate a specified PROM for programming.

Figure 3-4.is the I/0 map for the system.

Figure 3-3 shows the pin connections of an SN74LS154 4-to-16 line
decoder (US) and its truth table. Four address lines AO through A3 are used
to address the 16 ports from FEEOhex through FEEFhex which control all
Input/Qutput registers. Address line A4 and the signal I0ADR’ need to be
low at the same time to enable the decoder. Table 3-4 gives the function
table for the US outputs.

Figure 3-6 is the combinational logic circuitry used to choose three
groups of ports and their function table. To program an Intel 8255A
(Appendix D}, four address ports are needed, one for the control word, and
three for port A, port B, and port C. When the signal 10ADR has a logic 1,
address line A4 is logic 1, A3 and A2 are both logic O, port addresses
between FEFOH through FEF3H will be generated (see Figure 3-6b). The
type-select signal TYPECTL" is activated when I0ADR’, address lines A3 and
Ad are all logic 1| and A2 has a logic O.

The 10ADR’ signal is also used to enable the SN74L5245 (U32) octal
bus transceiver buffer in Figure 3-7. It is intended to activate the data bus
when this programmer is being used. The PCDO through PCD7 signals are
from the IBM PC-XT's date bus and DO through D7 forms the system date bus
on the card. The I10R” signal which is connected to the DIR signal input of the
SN74LS245 is used to set the direction of the enabled U32 bus transceiver.
when I0R" is HIGH, the |/0 slot will transfer data to the programmer’s data
bus. If the IOR is in a low condition, the 1/0 slot will receive data fraom the

card.



Table 3-4 Function tabile

EPCTL (FEEOhex) : control signal for PROM VYcc input

Type_1 control signals:

ACTL1 (FEEthex):control signal for PROM address and enables
DCTL1  (FEE2hex):control signal for PROM data

TCTL1  (FEE3hex) :control signal to read PROM data

Type_2 control signals:

ACTL2A (FEEdhex) :control signal for PROM address and enables (I)
ACTL2E (FEEShex) :control signal for PROM address and enables (11)
DCTLZ (FEEGhex) :control signal for PROM data

CCTL? (FEE7hex) :control signal to read PROM data

Type_2 control signals:

ACTL3A (FEEBhex) :control signal for PROM address and enables (1)
ACTL3E (FEEShex) :contral signal for PROM address and enables (I1)
DCTLS (FEEAhex):control signal for PROM data

CCTLZ (FEEBhex) :control signal to read PROM data

Type_4 control signals:

ACLT4A(FEEChex) :control signal for PROM address and enables ([)
ACTL4B (FEEDhex) :control signal for PROM address and enables (1)
DCTL4 (FEEEHEX) :control signal for PROM datsa

CCTL4 (FEEFHEX) :control signal to read PROM data
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Table 3-4 Function table

EPCTL (FEEOhex): control signal for PROM VYcc input

Type_1 control signals:

ACTL1 (FEE1hex):control signal for PROM address and enables
DcTL1 (FEE2hex) :control signal for PROM data
CCTL1 (FEE3hex) :control signal to read PROM data

Type_2 control signals:
ACTL2A (FEE4hex) :control signal for PROM address and enables (I)
ACTL2E (FEEShex) :control signal for PROM address and enables (|1)

DCTL2 (FEE6hex) :control signal for PROM data
CCTLZ (FEE7hex) :control signal to read PROM data

Type_3 control signals:

ACTL3A (FEEBhey) :control signal for PROM address and enables (I)
ACTL3B (FEE9hex) .control signal for PROM address and enables (n)

DCTLZ (FEEAhex):control signal for PROM data
CCTLZ (FEEBhex) :control signal to read PROM data

Type_4 control signals:
ACLT 4A(FEEChex) :control signal for PROM address and enables ()
ACTL4B (FEEDhex) :control signal for PROM address and enables (I|)

DCTL4 (FEEEHEX) :control signal for PROM data
CCTL4 (FEEFHEX) :control signal to read PROM data
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3.3 PROM Type'Selecting

Before operation begins, the programmer needs to know which type of
PROM will be programmed. An SN74LS374 (U39) octal D-type latch is used
to latch four individual enable signals, one for each PROM type. These four
PROM type enable signals are shown in Figure 3-8. For example, the signal
PTYPE1" is used to configure the system for type—_1. The output signal
EPSEL" is connected to "U35" in Figure 3-3. It is designed to enable PROM
Vce input voltage, once a specified PROM type is activated. During the
programming period, the PROM enable signals must be held so the

SN74LS374 is always enabled (OE’ is grounded).

7415374
D7 —1818D ga |h2.
06 ——12]70 7|6
D5 +—46p  6Q)lS
pa ——13{sp  soP'2 FpeE
al U39 | o
p3 —+—40 40} = pTYPE4
D2 =—H30 30} Frvpes
D1 —3H20 204> Frvpez
po ——3{10 1042 FTYpET
CK of

KK
(FEF8-FEFB) 1—

TYPECTL
(type-select signal)

Figure 3-8 PROM type selector

wn
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The inputs to each bit of the latch (U39) are from the buffered data

bus and are latched when the clock input signal CK is enabled by port
addresses FEF8hex - FEFBhex. These port addresses are decoded by the
combinational logic circuit in Figure 3-6. U39 will latch the desired data

bits on the trailing edge of the type-select signal TYPECTL® at address
FEFBH - FEFBH.

3.4 Output Registers for PROM address and Chip Enables

According to programming step a in section 2.2, the selected word
needs to be addressed and the PROM output must be disabled. Figure 3-9 is a
circuit used to latch PROM address bits A0 through A4, to activate the chip
enable input E’ for type_1, and to provide proper grounding for the PROM.
The ground (GND) of type_1 is at pin 8 which is not the same as the 24-pin
socket’'s ground pin (pin 12). It is therefore necessary to have a low
condition at pin 8 (AX8) to properly connect type_1. After the specified
PROM is selected, the CPU issues the address of the word to be programmed.
The octal D-type latch (U7), the SN74LS374, is used to capture the data sent
by the OUT instructions from the CPU. The output- control input of U7 is
connected to the type_1 enable signal PTYPE1". The clock signal CK is
ACTL1” which is fed from US in Figure 3-5, so that the port address FEE Thex

is used to activate U7.

Type_2 PROMs have 9 address lines (AO - AB), so that the address
inputs to these devices must be treated as two separate output ports
latched by ACTLZA" and ACTL2B". One output port ACTL2A’ is for address
inputs AO-A7. The other output port ACTL2E" is for address input A8 and

enable input E°. To realize these output ports, two SN74L5374's {U12 and
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Figure 3-11 Address and chip enable latches for type_3
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U17) are used. The hardware required for this is shown in Figure 3-10. The

ground (GND} of type_2 is at the pin 10 position and is supplied by U12. In
the same way, PROM type_3 and type_4 which have more than 8 address
lines are addressed by the circuits shown in Figure 3-11 and Figure 3-12
respectively. Note that type_4 PROMs have the ground (GND) at the pin 12
position which is already connected to GND. The figures show what outputs

must be present for each PROM.
3.5 High Current Driver for the PROM Vcc Input

In Figure 3-2 the PROM socket pin 24, which is Vcc for all PROM
types, is connected to the signal "¥24" and also to the +S-xgolt power level
through D4 (1N914). While the PROM is being programmed, the V24 input
signal supplies the desired 10.3V +0.5V to pin 24, but otherwise it needs to-
be kept at the normal TTL voltage level in order to avoid heat damage. To
achieve this requirement, Q1 and 02, & n-p-n transistor and a p-n-p

transistor respectively, are used as a switch for V24.

Figure 3-13a is the circuit for voltage switching for ¥24. The
control for this YPCTL is latched into U35, a 74L5374 at port address
FEEOhex. ¥hen the VPCTL input signal from the U35 output pin is in a high
condition, Q1 and Q2 are ON and the output Va is equal to 12 volts to supply
the desired PROM Vcc voltege. If the VPCTL  input signel is in o low
condition, Q1 and 02 are OFF, the output Ya is equal to O volts and V24 is
blocked from pin 24. In this situation, the PROM is supplied by the +3-volt
power level through the 1N914 diode.

Note that in Figure 3-13b the output Va of 02 is connected to the

SN554505B (Appendix E) to increase current. This dual peripheral driver has
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two standard Series 54/74 TTL gates and two uncommitted high-current,

| hjgh-voltage n-p-n transistors. Here the two n-p-n transistors are used as

emitter followers to obtain higher current for programming the PROM.
3.6 Output/Input Registers for PROM Data

An input register can be thought of as a memory location or an 1/0
port. To program a PROM, the CPU needs to issue specified data to the
PROM's data output pins. This is accomplished by an output register. when
checking to insure that the PROM device has been programmed correctly,
reading the data out of the PROM is needed. Sensing information from an
interface is normally accomplished by using an input register. In this
design a port register that acts as either input or output register is used.

The direction can be changed under program control.

Figure 3-14a illustrates the port design for PROM type_1. It has
programmable input or output bits. This design not only latches its data
from the CPU, but also is able to read data from the PROM. The portion
which outputs from the CPU is similar to the latched-output register
discussed in section 3.4. It is implemented with U8, an SN74LS374, which
is used to latch data from the CPU for the PROM. The clock input CK of U8 is
enabled by DCTL1" at port address FEE2hex. The output control OE is
connected to the type_1 enable signal PTYPE1". Each output bit of the output
register (UB) is used to drive an open-collector device: in this design, an
SN7407. The output of each open-collector device is pulled high through s
1k resistor to +5 volts. These are now tied to the inputs of the input

register (U9) and also connected to the corresponding PROM output terminals
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(Q1 -08) in the socket. To use this design for PROM data, simply write the

desired data to the output register (U8) using an OUT instruction.

Figure 3-15 shows the output circuit of one of the SN7407 buffers.
when the data input is HIGH, with this noninverting buffer, the output will
be equal to "Vi" (i=1 - 11, and 13 - 20) and is applied to the PROM output (Qi)
for programming. The programming voltage “Vi" is switched by the DG201s
which is discussed in the next section. If the data input signal is changed
from HIGH to LOW, then the SN7407 buffer output will be "ON" and the PROM
output will be grounded. During this time, the DG201 keeps Vi DFF.

When the programming command is executed, the signal CCTL1" is
HIGH and the data read register (U9), an SN74LS244 bus transceiver, is
inactive and not connected to the buffered data bus (DO - D7). However, the
input register is activated for a read or verification operation. To read
data from the PROM, first write all ones (OFFhex) to UB. This will turn off
the open-collector drivers and allow the PROM outputs to control the inputs
to U9. CCTL1" (at address FEE3hex) activates U9 and stays LOW to keep it
active (Figure 3-13a). This will cause the output lines of the 74L5244 to be

connected to the PC-XT's data bus and data can be transferred to the CPU.

The output and input registers will never both be active at the same
time. These registers are active when an OUT or IN instruction is executed
and the proper 1/0 port address is decoded. All of their control signals for
PROM types 1 through 4 are generated from the 74L5154 (US).

In Figure 3-14a, the input lines of U9 are connected to bits CDI
through CD7 and CD 17 of the PROM socket which-are from the PROM's output

terminals QO through Q7 for type—_1. The corresponding output lines are then
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S0
connected to the Mits DO through D7 of the card's data bus and transferred to

the PC-XT's 1/0-slot through data buffer U32. In the same way, the inputs of
U29 are connected to bits CD6 - CDY and CD1S - CD18 for type_2 In Figure
3-14b. In Figure 3-14c, the inputs of U30 are bits CD17 through CD20 for
type_3. In Figure 3-14d, the input signals of the U31 are bits CD9 - CD11
and CD13 - CD17 for type_4.

3.7 PROM Output Voltage Switching at Qi

When the PROM is being programmed, each output Qi (i=1 to 8), needs
to be supplied by +10.5 £0.5 volts. Figure 3-16 is the circuit schematic
designed to achieve this. Because there are 19 different positions {pint-
pin11 and pin13-pin20) in the IC socket for prom output terminal pins, five

DG201s (Appendix F) are needed to switch all the possible input signals.

The DG201 is a quad single pole, single throw analog switch which
employs & parallel combination of a PMOS and an NMOS field effect
transistor. Figure 3-17 is the pin configuration and its function diagram.
These DGZ201s are used to switch the programming voltages to the correct
pins. In the ON condition each switch will conduct current in either
direction, and in the OFF condition, each switch will block voltages up to 30
volts peak-to-peak. The result is @ savings in wiring complexity and board

space.

in Figure 3-17a, the DG201 (U20) is used to switch the programming
voltages V1 through V4 which correspond to the FROM IC's pinl - pind as
seen in Figure 3-2. See Figure 3-16. U211 is used to switch the

programming voltage to V5 - ¥8, U22 is used to switch VO - ¥11 and V13,
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U27 is used to switch V14 through V17, and U28 is intended to switch V18 -

Y20.

Suppose it is desired to program Qn. With a logic " 0 " at the proper
DG201 input, the switch is ON and the +12V programming voltage is applied
to the PROM's Qn output to program that bit. With a logic “ 1 "at the input,
the switch is OFF and no programming voltage goes to the PROM. Because
the PROM must be programmed bit by bit, each time only one switch will be
ON.

The DG201 inputs are controlled by an Intel 8255A programmable
peripheral interface (U6). The Intel §255A (Appendix G) is a general purpose
programmable /0 device. Its function is to interface peripheral equipment
to the microcomputer system bus. It has 24 [/0 pins which may be
individually programmed in two groups of 12 and used in three major modes
of operation. [n this system, the 8255A needs to generate 19 controlled
output signals used to switch the desired programming voltages for the
specified PROM outputs. Thus, all 24 1/0 pins are set as outputs (Mode 0).
The CPU “outputs” a contrel word to the 8255A that initializes the
functional configuration of the 8255A. The functional configuration of the
82554 is programmed by the system software so that normally no external
logic is necessary to interface peripheral devices or structures. Figure 3-
16 shows the general control word format. In this design, 80hex

(ie,, 10000000 B) gives the proper results.

Figure 3-19 gives the pin connections of the Intel 8255A. The PAO-
PA7, PBO-PB?7, and PCO-PC2 output pins of the 8255A are all connected to
DG201s to switch the specified programming voltage ON or OFF. PAO-PAS3
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are used to switch U20, PA4-PA7 are connected to U21, PBO-PB3 are used to

switch U22, PB4-PB7 are used to switch U27, and PCO-PC2 are used to
switch U26.

The pin35 RESET input of the 8255A is connected to the PC-XT's 1/0
slot RESET DRY pinout. When this input goes “high™ all ports will be reset
and all the DG201's switches are off.

The chip select (CS) of the 8255A is connected to the 8255CS1”
signal generated in Figure 3-4. A low on this input pin will enable
communication between the 8255A and the CPU. The 8255A is enabled st °
address ports FEFOH through FEF3H: FEFOhex for port A, FEF thex for port B,
FEF2Zhex for port C, and FEF3hex for the control word.

The port addresses for the 8255A are:

HEX address used Function
FEFOH for port A
FEF 1H for port B
FEF2H for port C
FEF3H control word

Pin27-pin34 of the 8255A are connected to the system data bus DO-
D7. Data is transmitted or received by executing input or output

instructions from the CPU.

The RD” input is connected to PC-XT's I/0 slot I0R" line. A “low™ on
this input pin will enable the 8255A to send status information to the CPU
on the data bus. The WR’ input is connected to the PC-XT's 10%" line. A

“low” on this input pin will allow the CPU to write data and control words
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a7
into the 8255A. The RD" and WR™ signal will never be "low™ at the same

time.

The A0 and A1 input pins of U6 are connected to the least significant
bits of the system address bus (external A0 and Al1). These two input
signals are used to control the selection of one of the three ports or the
control word register. OOhex will select port A, Othex will select port B,

02hex will select port C and O3hex will allow writing of a control word.
3.8 Summary-

In this chapter the hardware necessary to construct the IBM PC-XT
controlled PROM programmer has been described. However, in the discussion
of the design of this system, many interfacing techniques that are

applicable to general microprocessor-controllied systems are also shown.

The complete hardware circuit schematic is shown in Appendix H and
its parts listing is shown in Appendix |. In Chapter 4 the software to

control the system is discussed in detail.
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CHAPTER 4

Software Design

In this chapter the software required to control the system hardware
is presented. The software is written in Intel 8086/8088 assembly
language and turbo C language. To achieve the best performance, the
functions that relate to the programmer card are written in assembly
lanquage. These ére the BLANK CHECK, PROGRAMMING, VERIFY, and READ
functions; the functions that relate to the IBM PC-XT's buffer memory are

written in turbo C.

In the following sections, familiarity with C language and assembly
language are assumed. The discussions emphasize those functions written

in assembly. Key subroutines are discussed with their flowcharts.
4.1 Getting Started

Before the system software is described a few preliminary details
need to be discussed. One of these is the software layout of the system;

another is hardware initialization.

The I/0 map is a listing of all of the address space for the input and
output ports and of the corresponding function of each block. The mapping
of the addresses for the system hardware presented in Chapter 3 is given in

Table 3-2. Table 4-1 shows the label used in the software for each port.
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The input and output devices must be initialized when the power is

first applied to the programmer. Figure 4-1 is the program segment for the
programmer initialization. This is the major hardware initialization. More
software initialization steps are needed as well. For instance, variables
must be set to certain values. These types of initializations will be

discussed as the need arises.

—init proc near
push  ax , push AX onto stack
push  dx ; push DX onto stack
mov al u68255¢md ; set 82554 to mode O
mov dx ue8235ct] ;setporta,porth, and portc
out dx,al ; all in output mode
movy al,0ffh
mov dx ,u68233a
out dx,al ; set 8250 A port a = Offh
mov dx u68255b
out dx,al , set 8255A port b = Offh
mov dx ,u68255¢
out dx,al ; set 82535 A port ¢ = Offh
moy al,0
mov dx epctl
out dx,3l ; U35 set and PROM Yee input = OV

moy al,0m
mov dx ,typectl

out dx,al ; U39 set and disable all PROM inputs
pop dx ; restore DX

pop ax ; restore AX

ret ; return to calling program (terminated)

Figure 4-1 Program for system hardware initialization
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4.2 Main Program

In this work many function commands are used, so the main program
needs to include all the function subroutines. The main flowchart of the
software is shown in Figure 4-2. It displays the direction of program
execution and shows the subroutines which are used for each functioh

command. -

This main program directs the system execution based on the
command keyword that is input, so that the first event to occur in the main
program is to call the subroutine resd feutasrd for scanning the input
keyword. The system will not return from this subroutine until this
command has been executed or a unvalid command keyword has been input to

the system.

Since this program interacts with the keyboard, the system must
woit for a particular key to be pressed before executing certain routines in
the program. The main idea is this: The system inputs a command keyword.
Then, based on what the function of that particular key is, the system
executes the specified subroutine. A complete list of the system commandg

and their functions is given in Table 4-2.
4.3 Subroutine for the BLANK CHECK Function

Before programming a PROM the * BLANK CHECK " procedure is usually
executed. This function is useful to check if the PROM is blank. The
flowchart for the blank check subroutine is given in Figure 4-3. There are

four types of PROM's intended to work in this system, so the first event to
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Table 4-1 Command summaries
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COMMAND

BT

CT at a2 [a3]
CxXala2l(a3]
D atl a2

F ata2d

G Tlatl a2 aZ]
| al

K al a2

M al

R Tlatl a2 a3]
T

Y Tlal a2 a3]
i

W

X alazal

3

o

DESCRIPTION

BLANK CHECK
CHECKSUM ( TOTAL )
CHECKSUM { EXOR }
DISPLAY BUFFER MEMORY
FILL DATA

PROM PROGRAMMING
INSERT DATA

DELETE DATA

MODIFY DATA

READ DATA FROM PROM
DISPLAY PROM TYPES
YERIFY

UPLOAD HEX FILE
DOWNLOAD HEX FILE
COPY BUFFER MEMORY
DOWNLOAD BINARY FILE
HELP

QuIT TO DOS

Note:
al: start-address (hexadecimal)
a2: end-address (hexadecimal)
a3: destination-address (hexadecimal)
d- data (hexadecimal)
T: part number of a PROM
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occur in each function subroutine is a FAG/Y {ype check This is done to test

if the input PROM type is correct or not.

If the input type is not matched with the actual type, the subroutine
will display * PROM Type Error “ and return to the main program. This is
accomplished by step 2. To configure for the specified PROM type and
access the data, the hardware initialization must be made (step 3). The

program segment for this hardware initialization is:

hardware initialization for type_1 :

moy  al,0

movy  dxepetl

out dx al ; U35 set and PROM Ycc input = S5Y

movy  al,0ffh

moy  dx,detll ; set all ones to turn off 7407

out dx 8l ; UB set and sets to read data from PROM
mov  al,0eh

moy  dx, typect]

out dx al ; U39 set and enables PROM type_1

hardware initialization for type_2:

mov  al,0

moy  dx.epctl

out dx 8l ; U35 set and PROM Ycc input = S¥

moy  al,0ffh

moy  dx det12 : set a1l ones to turn off 7407

out dx 8l ; U23 set and sets to read data from PROM
moy  al,0dh

mov  dx,typect]
out dx 8l ; U39 sets and enables PROM type_2



hardware initialization for Type_3:

mov  al,0

mov  dx,epctl

out dx 8l ; U35 sets and PROM Yec input = SY

mov  8l,0ffh

moy  dx,dctl3 ; set all ones to turn off 7407

out dx ,al ; U24 sets and sets to read dsts from PROM
mov  al,0bh

movy  dx,typect

out dx ,al ; U39 sets and enables PROM type_3

hardware initialization for type_4:

movy  8l,0

mov  dx epetl

out dx ,al ; U35 sets and PROM Ycc input = 5Y

movy  al,0ffh

mov  dx,dctl4 ; set all ones to turn off 7407

out dx,al ; U25 sets and sets to read data from PROM
mov  al,07h

movy  dx,typect]

out dx ,al ; U39 sets and enables PROM type_4

The system then reads data bytes from the PROM memory and writes
that data into the IBM PC-XT's buffer (step 6 in the flowchart). The
addresses are incremented and the data is checked at each address. This is
- done with a loop of steps 6 through 10. If all the data is equal to zero, the
system then displays "Blank Check OK™ on the monitor and returns to the
main program. If any data not equal to zero is checked, the system will

display "Blank Check Fail” and jump to the main calling program {step 11).

The program segment for the blank check function for type_1 is given
in Figure 4-4. The beginning of this program segment is in step 3 in the

flowchart (hardware initialization). The PROM memory size is set in CX
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—blank1 proc  near
jm—— set hardware initialaization
moy al,0
moy dx ,epctl
out dx,al
oy al,0ffh
mov dx ,dctll
out dx,al
moy al,Qeh
moy  dx,typectl
out dx,al
moy cx,32
moy bl,0
loopd ¥ -
moy al bl
moy dx ,actit
out dx,al
inc bl
mov dx cctlt
in al,dx
cmp al,o
nz non_blank1
loop loopb1
moy al,0fh
moy dx,typect)
out dx,al
moy ax,1
ret
non_blank1 :
moy al,0fh
moy  dx,typect]
out dx,al
mov +*:X ,0
ret
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; U35 set and PROM Ycc input = SY

; set all ones to turn off 7407's
; UG set and sets up to read data from PROM

; U39 set and enables PROM type_1

; set byte count (initize NO. of loops)
; set PROM address = 0, OF (output enable) low

; U7 set and issues address (AQ - A4) to FROM
; increase PROM's address

; U9 set and read data from PROM
; compare PROM data with 0

s Jump if not equal to zero

; decrease CX, loop if nonzero

; U39 set and disables all PROM inputs

; blank check success (default, 1 : success)
; return to calling routine to display

; "blank check OK™ (terminated)

; U39 set and disables all PROM inputs

; blank oheok fail (default, O: fail)

; return to calling routine (C language part)
; to display result

Figure 4-4 Program for BLANK CHECK subroutine (Type_1)
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(the count register) to check all addresses in the device. For example,
type_1 has @ memory size equal to 32 bytes. The loop of steps 6 through 10
is the lable Jeapt/in this program. After one loop CX is decreased by one

automatically.
4.4 Subroutine for the PROGRAMMING Function

Programming of a PROM is undertaken when the need exists to store
information (a fixed program) that will be used over and over without
changes. In programming a PROM, the desired program is first stored in the
IBM PC-XT's buffer memory and then transferred in the programming
operation to the PROM.

The software required to program the PROM is discussed here. The
system sets the PROM into the program mode. The desired address word is
issued from the IBM PC-XT's data bus to the appropriate PROM's address
inputs. The PROM VYcc input is set to +10.5Y +0.5V. Data from the PC-XT's
data bus is applied to the PROM's output lines. The program voltage is then
applied to the specific PROM output pin to be programmed. The sgétem
pulses this output pin on the PROM and repeats the programming pulse at
each successive bit to be altered. The address is then changed and the

whole process repeated.

After programming each bit, the system does a compare operation
The compare operation matches the data in the PROM just programmed
against the original data stored in the 1BM PC-XT's buffer memory. The

flowchart for this subroutine is given in Figure 4-5.
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There we see that the first two events to occur (steps 1 and 2 in the

flowchart) are the same as in the Blank Check function. In this function
there are three optional parameters al, a2, and a3, so the system needs to

chegk if the parameters exist or not (step 3).
These optional parameters are defined as:

al: is a hexadecimal address in the PC-XT's buffer memory specifying
the start of the data range to be programmed.

a2: is a hexadecimal address in the PC-XT's buffer memory indicating
the 1ast location of the data range to be programmed.

a3: is the beginning hexadecimal address in PROM memory where the

specified data will be programmed.

If these parameters do not exist, the system then executes steps 4
and 5. Otherwise the system goes through to check the relationship between
al, a2, and a3 (step 6). This is done to insure that the user inputs the
correct memory address range. For the IBM PC-XT's buffer memory, the
address range is from 0000H-7FFFH. The address range of the PROM depends

on each PROM's memory size.

If any out of range parameter is input, the system then jumps to the
main program. For example, the maximum value of parameter a3 is equal to
the particular PROM's memory size. It is impossible to program data outside
of the PROM's memory range. |f there are no parameters, or if the input
parameters are in the correct range, the hardware is initialized (step 12).
The program segment for hardware initialization is the same as in BLANK
CHECK.
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As mentioned in Chapter 2, National Semiconductor's PROMs are
manufactured with all 0's and are programmed bit by bit. The system reads
g data byte from the PC-XT's buffer (step 13) and rotates it one bit to the
right (step 15). If the data bit stored in the PC-XT's buffer is a “ 0 ", then
the system jumps to step 27 to program the next bit (step 16). Recall the
programming steps f and g in Chapter 2. The 10 initial tries and S

additional pulses are set up in step 17.

The system sets up the PROM in the programming mode (step 19). We
recall that this is accomplished by forcing the VYcc input pin of the PROM to
+10.5 volts and applying +10.5V to the PROM output (Qi) terminal. After one
bit is programmed, the system checks whether that bit has been changed in
the PROM. This is shown in step 24. If the bit has not been changed, the
system continues back to execute a loop of steps 18 through 24 and 32 - 33.
This loop is repeated until the data bit compares ok.. If it does not, the loop
continues for a maximium of 10 tries. If the data still is not ok., this
programming attempt failed. If the bit has been changed and does compare
0.k, the system still executes a loop of steps 18 through 26. This is done to

have 5 additional pulses of programming for that bit.

After each byte is completed, the system goes to the next step (step
28). If there are more data bytes, then the system executes a loop of steps
12 through %1 to program the next byte in the PROM. The addresses are
incremented until the data is programmed for the whole specified memory

range.

If the data now in the PROM compares at each address location with

the ariginal data in the PC-XT's buffer, then the burn-in was successful. If

0
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DISPLAY
PROM TYPE ERROR

\ Al: BUFFER STARTING ADDR.
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48207/387 256
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Figure 4-5 Flowchart for the PROGRAMMING function
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proceedt :

proc near

jm——— set hardware initialization
moy al,o
moy dx epctl
out dx,al
moy al,0ffh
moy  dx,dctll
out dx,al
moy al,Qeh:
mov dx,typectl
out dx,al
push  bp
mov  bp,sp
push  di
push si
moy  bx,[bp+d]
mov —dspadr bx
mov  ¢x,[bpt+6])
mov  di,[bp+8]
moy buf_ptr di
mov chksum 0
mov —verifyok,1
mov di buf_ptr
mov  al,_buffer[di]
moy prog_byte al
mov albl
and  al,11011111b
mov dx actlt
out dx,al
mov dx cctit
n al dx
or al,prog_byte
cmp  alprog_byte
iz peit
movy ~verifyck,0
mov al,0fh
moy dx ,typect]
out dx ,al
pop si
pop di
pop bp
ret
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; U35 set and PROM ¥cc input = SY

; set all ones to turn off 7407's.
; U8 set and sets up to read data from PROM

; U39 set and enables PRON type_1

; push BP onto stack

; request stack pointer value

; push D1 onto stack

; push Sl onto stack

; get prom starting address & OF low pattern
; store current address for display

; get byte count (range to be programmed)
; get starting address of buffer memory

; store buffer memory pointer

; clear checksum

; assume verify ok ! (default, 1: success)

; nitize DI
; request program byte
; store program by te

; get PROM output enable (OF) Yow
; U7 set and issues address (AQ - A4) to PROM

; U9 set and read data from PROM

; get exact programming data byte
; Jurnp if the programming data byte ok
; PROM data error (default, O: fail)

; U39 set and disables 3l PROM inputs
; restore source index (SI)

; restore destination index (DI)

; restore base pointer (BP)

; return to calling routine

Figure 4-6 Program for PROGRAMMING function (type_1)



pcit:

pe21:

rotatel :

pbit1 :

retryl:

;- <a> -—-

;—=<b> —--

call
pop
cmp
jnz

jmp

moy

mov
moy
out

mov
out

bx

cX
—promdsp
cX

bx
prog_byte 0
pe21
nextbytel

5i,0

prog_byte,1
pbitt
nextbit1

retrycnt,10
verifybit,0
disi

di di

di ptype1[di]
al,[di]
¥12_data,al
ax,[di+1]
¥12_adr ,ax
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; push BX (general register) onto stack

, pusg CX (count register) onto stack

; display current address

,restore CX

; restore BX

; compare programming data byte with O
; Jump if the data byte not equal to O

; Jump to program next data byte

; initial St (store being programmed data bit)

; rotate right one bit to obtain programming data bit
; Jump if carry=1

5 jump to program next data bit

; set retry count=10 (NO. of loops)
; clear program verify flag

, request DG201 switch data

disable PROM by setting OF high ———-

al bl

al,00100000b  ; get PROM output enable high

dx ,actll

dx,al ; U? set and issues address to PROM
set program data bit -——--

al ,program_tbl[si)

dx dctlt

dx,al , UB set and issues data bit to be programmed
set PROM Yec input +12 V ————-

31,01000000b

dx epctl

dx,al ; U3S set and PROM Ve input =12V
set exact program data bit (Qi) +12 ¥ -——-

al,y12_data

dx,¥12_adr

dx,al ; DG201 set to supply program voltage

Figure 4-6 (continue)
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; =K@ ——--

no_verifygl:

vfbitok! :

moy
and

out

mov
out

moy

test
nz
dec
jz

moy
moy
imp
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set PROM OE enable ---—--
al bl
al,11011111b  ; get PROM output enables low
dx ,actlt
dx ,al ; U7 set and issues address (AC - A4) for PROM
disable PROM by setting OE high -—--—-
al bl
al,00100000b  ; get PROM output enables (OE) high
dx ,actlt
dx,al ; UT set
set program bit (Qi) +5 V¥ ————-
al,1t1111ttb
dx,v12_adr
dx,al ; disable DG201 to remove +12V from PROM output
set PROM Vcc input 43 Y —-——-
31,00000000b
dx epctl
dx ,al ; U35 set and PROM VYcc input =5V
set up to read PROM -———--
al,0ffh
dx,detlt ; set all ones to turn off 7407
dx ,al ; UB set and sets up to read data from PROM
set PROM OE enable ---—--
albl
al,L11011111b  ; get PROM output enables low
dx ,actlt
dx,al ; U7 set and issues address (AQ - A4) for PROM
read data from PROM-—--
dx,cctit
al,dx ; U9 set and read data from PROM
verifybit,0 ; compare PROM data with O
no_verify1 ; jump if the data bit is equal to O (not verified)
verifycnt ; decrease verify count (initial value=5)
nextbit{ ; jump if the verify count is equal to 0
, and to program next bit
retryt ; Yoop for 10 times

; Toop for retry count
al program_tbl[si] ; get program data bit which will be programmed

vibitok1 ; Jump if not equal O (verify data bit ok)
retrycnt ; decrease retry count (initial vale=10)
vibitfaill ; Jump if retry count is equal to O
retryi ; Jump to reprogram the data bit
yerifyent, S ; set additional S pulse for programming
verifybit, 1 ; bit verify ok (default, 1 : success)
retry ; Jumnp to reprogram the data bit

Figure 4-6 (continue) .



vibitfaill

mextbit! :

nextbytet

~verifyok,0
al,0fh
dx,typectl
dx,al

si
di
bp

si

5,8
nextbytetl
rotatet

ah,0

al prog_byte

chksum ,ax
bx

—dspadr bx
buf_ptr

ox

endl
proceed|

al,0fh
dx,typectl
dx,al

ax chksum

si
di
bp
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, verify fail (programming fail)

; U39 set and disables all PROM inputs

; restore source index (S1)

; restore destination index (DI)
; restore base pointer (BP)

, return to calling routine

, increase programmed data bit count

; compare the programming data bit with 8

; Jurnp if the data byte (8 bits) has been programmed
; Jump to program next data bit

; set AH=0

; fetch program byte

; add checksum value

; incerase PROM address

; store display address

, increase buffer memory address

; decrease byte count which is to be programmed
; jump if byte count is equal to O

; Jurp to program next byte

; U39 set and disables all PROM inputs
; get checksum value

; restore source index (SI)

; restore destination index (DI)
; restore base pointer (BP)

; return to calling routine

Figure 4-6 (continue)
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the data at any address of the PROM does not compare correctiy with that of
the PC-XT's buffer memory, then the system displays "Program PROM Fail”

and jumps to the main calling program.

The program segment required to realize the PROGRAMMING function
for type_1 is given in Figure 4- 6. The beginning of this program is at step
12 in the flowchart (hardware initialization). The PROM starting address is
set in BX (the base register). When this programming routine is activated,
the first four bytes of stack are used by BP (the base painter) and IP (the
instruction pointer), so the parameters (al, a2, a3) are stored successively
from the address [bp+4]. Lables <a> through <e> in the program segment
correspond to the programming steps (a) through (e) which are discussed in

section 2.2.
45 Subroutine for the VERIFY Function

The next function we shall discuss is VERIFY. The verify operation
matches the data that is in the PROM against the original data stored in the
PC-XT's buffer memory. If any data bit fails to compare, the system will
display  "Verify PROM Fail” and the checksum value on the screen. This
function is especially useful if the user is unsure if the PROM has been

programmed correctly.

The flowchart for the verify function is given in Figure 4-7. There
steps 1 through 9 in the flowchart are the same as in the PROGRAMMING
function's flowchart. In verifying the PROM the hardware initialization is
set (step 10). The system reads data from the PROM memory (step 12) and

calculates the checksum value (step 13).
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3€T COUNT
7431887288 32
7435287/387: 258

743872/47% 812
7483474/472 312
7483570/571: 312
748572/97X% 1024
778180/101: 1024
773104/18% 2048
778490/191: 2048

(&)

AL BUFFEAR STARTING ADOR.
AZ BUFFER ENOING ADOR.
AX PROM STARTING ADOR.

CHECK PARA.
PROM SITE>AI+ (A2-At)

JFFE>AD=AL>0

Figure 4-7 Flowchart for the VERIFY function
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looprf -

Figure 4-8 Program
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; U35 set and PROM Ycc input = 5Y

; set all ones to turn off 7407
; UB set and sets up to read dats from PROM

; U39 set and ensbles PROM type_1

; push BP onto stack

; request stack pointer value

; push Dl onto stack

; get PROM OE low pattern & starting address

; get byte count (range to be verified)

; get starting address of buffer memory

;these variables are transfered from C language part
; set AH=0

; clear checksum

; assume verify ok ! ( default, 1: success)

; U7 set and issues address (AQ - A4) to PROM
, ncrease PROM address

; U9 set and read data from PROM
, compare buffer memory ‘s data with PROM's data

; jump if data is the same
; verify fail if data is not the same

; increase buffer memory address
; add checksum
; decrease CX, loop if nonzero

; U39 set and disables all PROM inputs
; get checksum value

; restore DI
, restore BP
; return to calting routine (C language part)

pro¢c  near
o set hardware initialization -——---

moy al,o

mov dx epct]

out dx,al

mov  al,0ffh

moy  dx,dctll

out dx,al

mov al,Oeh

rnov dx,typect]

out dx ,al

push  bp

moy  bp,sp

push  di

mov  bx,[bp+d]

mov  ¢x,[bpt+6]

mov di,[bp+8]

mov ah,0

moy chksum ,0

movy  _verifyok,1

moy al bl

mov dx actll

out dx,al

nc bl

mov dx ,cetlt

n al dx

cmp  _buffer[di],al

74 vok1

moy —verifyok,0

nc di

add chksum ,ax

leop  Tooprl

moy al ot

mov dx typectl

out dx,al

mov ax ,chksum

pop di

pop bp

ret

for VERIFY function (type_1)
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In step 15 the system compares the PC-XT's buffer data at the proper

location address to the PROM data. The addresses are incremented and the
data is compared at each address. This is accomplished by a loop of steps
12 through 18. If the data is different, the system displays “Verify PROM
Fail” and the checksum value, and jumps to the main program (steps 19 and
21).

If the data is the same, then the system increments to the next
address. This action is repeated until any data fails to match or the end of
the memory range is reached. If the data at all addresses are the same, the
system then displays "Verify PROM OK " and the checksum, and returns to the

main program, as shown in steps 20 and 21.

The program segment required for the VERIFY function for type_1 is
given in Figure 4-8. The beginning of this program is at step 10 (set
hardware initialization) in the flowchart. The loop of steps 12 through 18

is the lable /agpy/in this program segment.

46 Subroutine for the READ Function

The final function we will discuss is READ, where data read from the
PROM is stored into the PC-XT's buffer memory. The read function is useful
if the user wishes to know what contents exist in the PROM. The flowchart
for this function is given in Figure 4-9. As before, the first several events
(steps 1 through 11 in the flowchart) are the same as the VERIFY function's

subroutine.

However, in this function the optional parameters al, a2, and a3 have

a totally different meaning than before. These are defined as:



(2)
PROM TYPE

Al: PROK SYABTINQ ADDR.
A2 PROM ENDING ADOR
AX: BUFFER STARTING ADOR.

748570/874: S12

QBS'I?/E?& 1024
7788!0/!01. 1024
778184/468% 2048
778180/191: 2048

(s)

SET COUNT
seY
e - =AR-ALH
PROM ADOR.=0 ® ]

Figure 4-9 Flowchart for the READ function



Loopr¥ -

proc  near
Rt set hardware initization
moy al,o
moy dx epctl
out dx,al
moy al 0ffh
mov dx dotli
out dx,al
mey al,Detr-
moy dx, typectt’
out dx,al
push  bp
movy  bp,sp
push di
movy  bx,[bp+d]
mov  cx,[bp+6]
mov  di,[bp+8]
movy ah,0
moyv chiksum 0
moy al bl
moy dx ,actli
out dx,al
inc bl
moy dx cctlt
in al,dx
mov  _buffer[di],al
inc di
add chiksum ,ax
loop loopr1
moy al,ofh
moy dx typectl
out dx,al
moy ax chksurn
pop di
pop bp
ret
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; U35 set and PROM Yec input = 5Y

; set all ones to turn off 7407
; UB set and sets up to read data from PROM

; U39 set and enables PROM type_1

; push BP onto stack

; request stack pointer value

; push Dl onto stack

; get PROM CE low pattern & starting addreis

; get byte count (range to be read)

; get starting address of buffer memory

hese variables are transfered from C language part
; set AH=0

, clear checksurn

; U7 set and issues address (AO - A4) to PROM
; increase PROM address

; U9 set and read data from PROM
; store data to buffer memory

; nerease buffer memory address
; add checksum

; decrease CX, loop if nonzero

; U39 set and disables all PROM inputs
; get checksum value

; restore DI
; restore BP
; return to calling routine (terminated)

Figure 4-10 Program for READ function (type_1)
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al: is a hexadecimal address in PROM memory specifying the start of

the data range to be read.

a2: is a hexadecimal address in PROM memory indicating the last
location of the data range to be read.

a3: is the beginning hexadecimal address in the IBM PC-XT's buffer

memory yhere the specified data will be written.

The system reads a data byte from the PROM memory and writes that
data into the PC-XT's buffer (step 12). The addresses are incremented to
read the next data byte (step 16). This action is repeated for all address
locations until the end of the PROM's memory or until a2 in the PROM is read.

For example, the 745186/7452688 memory range is OOH - 1FH.

The program segment required to realize the READ function for type_1
is given in Figure 4- 10. The beginning of this program is at step 10 (set
hardware initialization) in the flowchart. The loop of steps 12 thro’hgh 16

is the label Jaggmr/in this program.

47 Summary

In this chapter the software written in assembly language for the
programmer card has been discussed. Some of the subroutines- those
written in turbo C language and related to the internal operation of a
personal computer are not mentioned. The flowcharts for these commands
will be in appendix B. An understanding of the discussions presented in this
chapter gives an idea of how the system software works. Finally, an entire
program listing is given in Appendix A. The detailed command description

{manual) is in Appendix C.
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CHAPTER 5

Conclusions

In this thesis a PROM programmer was built for the IBM PC/XT/AT, or
compatible system, although the fundamental principles and algorithms
apply to many other personal computer systems. The software of the
system described in this work was written using assembly and turbo C
languages. The C language is widely used for real-time interfacing
applications. The system hardware was assembled and built by using wire-
wrapping methods. Thirty-five chips are used. All components required are

listed in Appendix |

This design is built on an extension card for the PC-XT's /0 slot, so
the IBM PC can be used to control the system and can manipulate the dats on
the screen before burn-in to the PROM. Data can be electrically
programmed, as desired, at any bit location with the programmer and it can
easily download or upload a file. The software, however, requires that the
DIP switch (U33) be ON at pin 5 before it can be used. If different port
addresses were desired, the DIP switch would be set differently. An
advantage of using the IBM PC-XT is that the card does not need its own CPU

and power supply.

This system can be further developed to make it easier to operate.
The programmer card provides on-board and off-board expansion capability..
The PROM IC can be plugged into the vacant socket on the card. If that is not

convenient, off board expansion is readily accomplished since all address,
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data, and control bus lines can be brought out to an expansion IC socket (a

24-pin textool). The disadvantage of using a plug-in card is that a different
microcomputer may have a different CPU (For example, Apple |l plus has the

Motorola MC68000 CPU) and different specifications for its own /0 slot.

A problem in this circuit design is data buffering. To solve this
problem, the 74L5245 (U32) bus transciver buffer was added to the system
data bus to drive the data between the host computer and the programmer
card. To meet the current requirement of the program voltage for PROM
outputs, the 554508 (U40) was added to supply higher current to blow out
the PROM's fuses.

Another problem was signal coupling through the power supply line.
It was solved by using capacitors between the power supply and ground at
the card edge connectors and at the extreme ends and tops of the card. It is
particularly important to decouple the +5 volts power level since it will

most likely draw the most power.

Final tests on this unit have been made. It was tested for two types
of PROMs (type_1: 745188/7452868 and type_3: 745287) and the results
vere satisfactory. The functions supported by software were tested,
including resd data from PROM, orsp/sy the content on the monitor and
memipiiate dete before programming etc, The detailed command

description is given in Appendix C.

There is always room for improvement. One direction to follow in
future expansions is to build in the capability to program an EPRDM

(Erasable PROM). Figure 3-4 given in Chapter 3 contains two detailed four-

nort addresses which allow for this expansion. The programmer presented



[

86
in this work used only one 8255CS1° signal (ports FEFOH through FEF3H) for

the PROM output (Qi) programming voltage switching. By using the other
signal §255ACS2° (ports FEF4H through FEF7H) to enable another Intel
8255A under software control the programmer can be expanded as an
EPROM/PROM programmer. The only extra hardware needed is a poyer supply
to support the desired programming voltages (up to +25V). The software

could be supplemented to allow for EPROM programming.

Another interesting possibility is to match another manufacture's
PROMs by means of a few hardware and software changes. To allow for the
possibility of programming other PROM types (For example, AMD, Texas
Instruments, and Harris's PROMs), Figure 3-8 for the PROM selector (U39)
has some output pins not used. By using these blank pins to select another

PROM type under software control the system may be expanded.

To summarize: The system presented here is easy to use and offers

many useful capabilities:

{ 1) It canprogram up to a 2048 x 8 memory size.

(2) It can display PROM contents in ASCIl characters representing
numbers in binary or hexadecimal format.

(3} It cancheck for blank PROMs.

(4) By using computer buffer memory , it can manipulate data before
loading it into the PROM (For example: Kill, Insert, or Modify).

(S) It can easily download a custom operating program to the host
computer’s buffer memory.

{6) It caneasilyupload a hexadecimal file into a diskette.
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*include <ctype.h> 89

*include <string.h>
#include <stdio.h>
®include <fentl.h>

8define END_BUFFER 32767
*define STR_LENGTH 79
FES - S
public variables for assembly routine use */
int verifyok; f¥1-->0K;0-->FAL ¥/
int dspadr ; /¥ address when in programming ¥/
7%
public procedure for assembly routine use */
void  promdsp ();
/* */
main ()
{
int blankchk ( char ¥string, int str_ptr );
int cal_num ( char ¥string, int ¥str_ptr, unsigned int *a, int num );

unsigned int chksumx ( unsigned int start_adr, unsigned int end_adr, unsigned int store_adr, int f,
unsigned char ¥buf_ptr );
unsigned int chksumt ( unsigned int start_adr, unsigned int end_adr , unsigned int store_adr, int f,
unsigned char *buf_ptr );
void copy ( unsigned int start_adr, unsigned int end_adr, unsigned int des_adr, unsigned char
*buf_ptr );
void display ( unsigned int start_adr, unsigned int end_adr, unsigned char *buf_ptr );
yoid downloadbin ( FILE *fname, char *buf_ptr );
int downloadhex ( FLE *fname, char *buf_ptr );
void  fill (unsigned int start_adr, unsigned int end_adr, unsigned int d, unsigned char *¥buf_ptr );
void  get_str (int ®str_ptr, char *in_buf );
int grvehk (unsigned int *al, unsigned int ¥32, unsigned int *¥a3, unsigned int b1, unsigned int b2,
char ¥string, intk);
void  help (J;
void  insert ( unsigned int start_adr, unsigned char ¥buf_ptr );
void kill ( unsigned int start_adr, unsigned int end_adr , unsigned char *buf_ptr };
void  modify (unsigned int start_adr, unsigned char ¥buf_ptr );
int programprom ( char ¥string, int str_ptr, int ¥chksum );
void  promhelp ();
int readprom ( char ¥string, int str_ptr, int ¥chksum );
void  upload (FILE *fname unsigned int start_adr unsigned int end_adr, unsigned char *buf_ptr, intk );
int verifyprom ( char ¥string, int str_ptr, int *¥chksum );

void  extern init (); /¥ hardware initialization routine */
void  extern ¢ls (); /¥ clear screen routine ¥/
FRE *hex ;
char extern buffer ; /% buffer memory */
char ¢;
char in_buf[ STR_LENGTH ]; /¥ keyboard input buffer ¥/

unsigned char ¥index;
unsigned int al,a2,a3;
int i, k,sys_flag;



init O; /¥ hardware initialization */

cls (;

printf { “\n *¥ NS-PROM WRITER **\n\n® " ):

index = &buffer ; /¥ buffer memory starting address */
while (1)

{

get_str ( &i, in_buf ); /% get keyboard input string ¥/
sys_flag=0; /¥ assume system flag=0 */

for (j=0;j<i; j++)

{

c=inbuflj];
switch(c¢)
{
case B :
k=j3+1;
while Cin_buf[ k }==""&&k <i)
k++;
if(k==i)
{
sys_flag=1;
break;
}
i=k+6,;
while (in_buff j ] ==""&& j<i)
JH;
if(j=i)
{
printf ( “\n\n PROM TYPE ERROR '\n");
sys_flag=3; /¥ command cancelled */
break ;
}
j = blankehk Cin_buf, k );
f(j==-1)
{
printf ( “\n\n  PROM TYPE ERROR '\n");
sys_flag=3; /¥ command cancelled */
break;
}
i(j==0)
{
printf ( “\n\n  BLANK CHECK FAIL \n" };
sys_flag=3; /% command terminated ¥/
break;
}
if(j==1)
{
printf ( "\n\n  BLANK CHECK OK !\n");
sys_flag=3; /¥ command success */
break;
}
case C':
jt=1;

if (j<i&& inbuf[j]=="T")



/ *checksum command(total) =/

j+=1;
if (j >=ill cal_num (in_buf, &j, &al,4)==0)
{
sys_flag=2; /¥ address error ¥/
break;
1

Pl
if ( j >=ill cal_num (in_buf, &j, &a2,4)==0)
{

sys_flag=2; /% address error */

break;
}
if(atl <=32)
{
k=3j;
while (in_buf[k ] ==""&& k <i)
k ++;
if(k==1i)
{
printf ( “\n\n  THE CHECKSUM
5:");
printf ( “%04X ( TOTAL )",
chksumt (a1, 32,0,0, index ) );
sys_flag=3; .
/¥ processing success ¥/
break;
}
if (j <i&& calnum Cin_buf, &j, &3%,4)
== { )
{
if ( a3 == END_BUFFER )
{
sys_flag = 2; /¥ address error ¥/
break;
}
k=j;
while (in_buf[ k ] == " && k <i)
k ++;
if(k=i)
{
sys_flag=1;
break;
}
printf ( “\n\n  THE CHECKSUM
15 :");
printf ( “%04% ( TOTAL )",
chksumt ( al, a2, aZ, 1, index });
sys_flag=3
/ ¥processing success */
}
else

sys_flag = 2; /¥ address error */
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else
sys_flag=2; /¥ address error ¥/
break ;
}
if (j<i&&inbuf[ j]=="%")
/% checksum command ( exor ) ¥/

{
i+=1;
if ( j >=ill cal_num Cin_buf, &j, &a1,4)==0)
{
sys_flag=2; /% address error ¥/
break;
}
if ( j >= 1§l calnum (in_buf, &j, &a2,4)==0)
{
sys_flag=2; /¥ address error ¥/
break;
h
if(al <= a2)
{
k=3,
while (in_buf( k ] ==""&& k <i)
k ++;
if(k==1)
{
printf ( “\n\n  THE CHECKSUM
I5:7);
printf ( "B02X ( EXOR )", chksumx
(a1,a2,0,0,index ) };
sys_flag = 3;
/% processing success */
break;
}
if (j <1 && calnum (in_buf, &j, &aZ, 4 )
==1 )
{
k=j;
while (in_buf[k ]==""&& k <i)
k ++;
if(ki=i)
{
sys_flag=1;
break;
}
primtf ( “\n\n  THE CHECKSUM
15:");
printf ( "%02X ( EXOR )*, chksurmnx
(al,a2,aZ, 1, index ) );
sys_flag=3;
/¥ processing success ¥/
}
else

sys_flag = 2; /¥ address error */



case D" :

else
sys_flag=2; /¥ address error ¥/
break,
}
sys_flag=1; /¥ syntax error */
break ;
j +=1 ;

if ( j >=i || cal_num (in_buf, &j, &at,4)==0)
{

sys_flag=2; /% address error */
break;
}
if ( j >= il cal_num Cin_buf, &j, &a2,4)==0)
{
sys_flag=2; /¥ address error ¥/

case F' :
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break;
}
if(atl <=32)
{
k=j;
while (in_buf[k ]==""'&& Kk <i)
k++;
if(ki=i)
{
sys_flag=1;
break;
}
display ( a1, a2, index );
sys_flag=3; /% processing success ¥/
}
else
sys_flag=2; /% address error ¥/
break;
=1

if ( j>= il cal_num Cin_buf, &j, &a1,4)==0)
{
sys_flag=2; /¥ address error */
break;
}
if ( j >= il cal_num (in_buf, &j, &a2,4)==0)
{
sys_flag=2; /¥ address error */

break;
h
if (al <= a2)
{
if (j <1 && cal_num Cin_buf, &j, &a3,2)==1)
f
1
k=3,
while (in_buf{k J==""&& k <i)

k ++;
if(k=i)
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{
sys_flag=1;
break;

}

fill( a1, a2, a3, index );

printf ( "\n\n  FILL DATA COMPLETE 1*);
sys_flag=3; /¥ processing success */

}
else
{
printf ( “\n  Fill data Error ! \n® " );
sys_flag=3; /¥ command cancelled */
}
}
else
sys_flag=2; /¥ addresserror ¥/
break;
case G' :
k=j+1;
while Cin_bufl k ]==""&&k <i)
k ++;
f(k==1i)
{
sys_flag=1;
break;
}
i = programprom ( in_buf, k, &i);
if(j==-1)
{
printf ( "\n\n  PROM TYPE ERROR \n" );
sys_flag=3; /% command cancelled ¥/
break;
}
if(j==0)
{
sys_flag=2; /¥ command cancelled ¥/
break;
}
ifCj==1)
{
if ( verifyok )
{
printf ( "\n\n  PROM PROGRAM OK !" );
printf ( "\nn  THE CHECKSUM IS : B02X
(EXOR )", -1 & Ox00ff );
printf ( “N\n THE CHECKSUM IS : B04X (
TOTAL )\n",i);
}
else
printf ( "\n\n  PROM PROGRAM FAIL 1" );
sys_flag=3; /% command success ¥/
break;
}

case 'l' :
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14=1;
if (j >= i | cal_num (in_buf, &j, &al,4)==0)
{

sys_flag=2; /¥ address error ¥/

case 'K' :

break;
}
k=1
while Cin_buf{ k ] == " " &&k <i)
k ++;
if(ki=i)
{
sys_flag=1;
break;
}
insert ( a1, index );
sys_flag=3; /¥ processing success ¥/
break;
it=1;

if ( j >= il cal_num Cin_buf, &j, &a1,4)==0)
{

sys_flag=2; /¥ address error ¥/
break;
}
if (j >=ill cal_num (in_buf, &j, &a2,4)==0)
{
sys_flag=2; /% address error ¥/

case M’

break;
}
ifCat <=a2)
{
k=j;
while Cin_buf[ k ] == " &&k <i)
k ++;
if(ki=i)
{
sys_flag=1;
break ;
}
kill ( at, a2, index );
printf ( “\n\n  DELETE DATA COMPLETE !" );
sys_flag=3; /¥ processing success */
}
else
sys_flag=2; /¥ address error */
break;
j +=1 ;

if ( j >=ill cal_num Cin_buf, &j, &a1,4)==0)
{
sys_flag=2; /¥ address error */
break;
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while (in_buf[k ] == " &&k <i)

case Q' :

case R’

case T'

k++;
if(k=1i)
{
sys_flag=1,
break;
}
modify ( al, index );
sys_flag=3; /¥ processing success ¥/
break;
k=j+1;
while (in_buf[k ] ==""&& k <i)
k ++;
if(ki=i)
{
sys_flag=1;
break;
}
sys_flag=-1;
printf ( “\n");
break;
k=j+1;
while (in_buf[ k ) ==""&&k ¢i)
k ++;
if(k==1i)
{
sys_flag=1;
break;
}
j = readprom (in_buf, k, &i);
if(j==-1)
{
printf ( "\n\n  PROM TYPE ERROR '\n" );
sys_flag=3; /¥ command cancelled ¥/
break;
}
if(j==0)
{
sys_flag=2; -/¥ command cancelled */
break;
}
f(j==1)
{
printf ( "\n\n  READ PROM OK !");
printf ( "\n\n  THE CHECKSUM IS : 802X ( EXOR
)", -i & Ox00ff );
printf ( "\n  THE CHECKSUM IS : 904X ( TOTAL
Nn",i);
sys_flag=3; /¥ command success */
break;
}



case U’
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k=j+1;
while (inbufl k ] ==""&&k <i)
K ++;
if(k=i)
{
sys_flag=1;
break;
}
promhelp O;
sys_flag=3; /% processing success ¥/
break;

k=j+1;
while Cin_bufl k ] ==""&&k <i)
k ++;
if(kk=i)
{
sys_flag=1;
break;
}
printf( “\n  UPLOAD HEX FILE FROM MEMORY , ENTER FILE
NAME : *);
get_str ( &j, in_buf );
if(j==0)
{
sys_flag=3; /% command cancelled ¥/
break;
}
hex = fopen ( in_buf, "w" );
if(hex==0)
{
printf( "\n\n  CREATE FILE FAILURE 1\x07");
sys_flag=3; /% command cancelled ¥/
break;
}
printf( “\n\n  DISPLAY WHEN IN PROCESSING (Y/N) : “);
white (1)

{
c=getch() ;
f(e="n"fle=="N")
{
putch (¢ );
k=0; /¥ indicate no display */
break;
}
if(c=="Yy'llc=="Y")
{
putch (¢ );
k=1; /¥ indicate display */
break;
}
}

printf { “\n\n  UPLOAD MEMORY RANGE : " );
get_str (&i, in_buf );
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if(i==0)

{
printf ( "\n\n  MEMORY RANGE ERROR 1 );
sys_flag = 3; /¥ command cancelled ¥/
break;

}

i=0;

if (j <i && calnum (in_buf, &j, &atl,4)==1)

if (j <i&& cal_num (in_buf, &j, &a2,4)==1)

if(at <=a2)
{
while (in_buf[ j ]==""&& j<i)
i+
if(j=1i)
{
sys_flag=1;
break;
}

upload ( hex, al, a2, index, k );

if(k==1)

printf ( ~:00000001FF" );

fprintf ( hex, " :00000001FF" );

case V' :

fclose (hex );
printf ( "\n\n  UPLOAD
COMPLETE 1 );
sys_flag=3;
/% processing complete */
break;
}
printf ( "\n\n  MEMORY RANGE ERROR !");
sys_flag = 3; /* command cancelled ¥/
bresk;
k= J +1;
while (inbuf[k ] ==""&& k <i)
k ++;
if(k==1i)
{
sys_flag=1;
break ;
}
j = verifyprom (in_buf, k, &i J;
if(j==-1)
{
printf ( “\n\n  PROM TYPE ERROR '\n™ );
sys_flag=3; /¥ command cancelled ¥/
break;
}
if(j==0)
{
sys_flag=2; /¥ command cancelled */
break;
}

f(j==1)
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case W'

case X' :

{
if ( verifyok )
printf ( “\n\n  PROM VERIFY OK I");
. else
printf ( “\n\n  PROM VERIFY FAIL !" );
printf ( “Sn\n  THE CHECKSUM IS : ®02X ( EXOR
)", -i & Ox00ff );
printf ( “\n  THE CHECKSUM IS : ®04X ( TOTAL
Nn™,i);
sys.flag=3; /¥ command success ¥/
break ;
}
k=j+1;
while Cin_buf[ k ] == && Kk ¢i)
k ++;
if(ki=i)
{
sys_flag=1;
break;
}
printf( “\n DOWNLOAD HEX FILE TO MEMORY, ENTER FILE
NAME : " );
get_str ( &j, in_buf };
if(ji==0)
{
sys_flag=3; /% command cancelled */
break;
}
hex = fopen (in_buf, “r" );
if(hex==0)
{
printf ( "\n\n  OPENFILE FALURE !");
sys_flag=3; /% command cancelled ¥/
break;
}
if ( downloadhex ( hex, index ) )
printf ( “\n\n  DOWNLOAD COMPLETE i");
else
printf ( “\n\n  DOWNLOAD FILE ERROR ! );
sys_flag= 3, /% command cancelled */
felose (hex );
break;
j +=1;

if (j >= il cal_num Cin_buf, &j, &al1,4)==0)
{
sys_flag=2; /¥ address error */
break;
}
if (j>=ill cal_num Cin_buf, &j, &a2,4)==0)
f
LY
sys_flag=2; /¥ address error */
break;
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}
if (al <=a2)
{
if (j <i && cal_num (in_buf, &j, &a3,4)==1)
{
k=j;
while (in_buf[ k ] == " "&& k <i)
k ++;
if(ki=i)
{
sys_flag=1,;
break;
}
if (( a2 - at ) <= (END_BUFFER « a3 ) )
{
copy ( al, a2, a3, index );
printf ( "\n\n  COPY DATA
COMPLETE 1" );
sys_flag=3;
/¥ processing success ¥/
}
else
{
printf ( “\n\n  DESTINATION
RANGE TOO SMALL !" );
sys_flag=3; /*rangeerror ¥/
}
}
else
{
sys_flag=2; /% address error */
1
s
}
else
sys_flag=2; /% address error */
break;
case 2' :
k=j+1;
while (in_buf[k }==""&& k <i)
k ++;
if(kE=i)
{
sys_flag=1;
break;
}
printf( "\n  DOWNLOAD BINARY FILE TO MEMORY, ENTER
FILE NAME : " );
get_str ( &j, in_buf };
if(j==0)
{
sys_flag = 3; /¥ command cancelled */
break;
}

hex = fopen (in_buf, "rb"); /% read binary file */
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ff(hex==0)
{
printf ( “\n\n  OPEN FILE FAILURE ! );
sys_flag=3; /% command cancelled ¥/
break ;
}
downloadbin ( hex, index );
printf ( "\n\n  DOWNLOAD COMPLETE 1" );
sys_flag=3; /* command cancelled */
fclose (hex );
break ;
case '?' :
k=j+1;
while (in_buf[ k J==""&& k <i)
k ++;
if(ki=i)
{
sys_flag=1;
break,
}
help O;
sys_flag=3; /¥ processing success ¥/
break;
default :
sys.flag=3;
printf ( “\n  Command Error 1* };
break ;
}
if(sys_flag!=0)
break;
}
if (sys_flag==-1)
break;
switch ( sys_flag)
{
case (0) :
printf ( “\n% ~ );
break;
case (1):
printf ( “\n  Syntax Error ! \n% " );
break;
case (2):
printf ( “\n  Address Error ! \n% “ );
break ;
case (3):
printf ( “\n%® “);
break;
}
}
PURPOSE scan input string to operate prom blank check
PARAMETERS

string --> input string



strptr --> input string pointer
RETURN VALUE : O : blank check fail
1 : blank check success
-1 :prom type error

blankchk ( char ¥string, int str_ptr )

int extern blank! J;
int extern blank2 (J;
int extern blank3 (int count, int pattern);
int extern blank4 (int count, int pattern );

if ( strnemp ( “77S180", string + str_ptr, 6 )==0)
return ( blank4 ( 1024, 0xd800 ) );

if ( strnemp ( “87S180", string + str_ptr, 6 )==0)
return ( blank4 ( 1024, 0xd800 ) );

if ( strncmp ( “77S181", string + str_ptr, 6 )==0)
return ( blank4 ( 1024, 0xd800 ) );

if ( strncmp ( "87S181°, string + str_ptr, 6 ) ==0)
return ( blank4 ( 1024, 0xd800 ) );

if ( strnemp ( “77S184", string + str_ptr 6 )==0)

return ( blank3 ( 2048, 0x7000 ) );

if ( strnemp ( “87S5184", string + str_ptr, 6 )==0)
return ( blank3 ( 2048, 0x7000 ) );

if ( strnemp ( “775185", string + str_ptr 6 )==0)
return ( blank3 ( 2048, 0x7000 ) );

if ( strnemp ( “87S185", string + str_ptr 6 )==0)
return ( blank3 ( 2048, 0x7000 ) );

if ( strnemp ( "775190", string + str_ptr, 6 )==0)
return ( blank4 ( 2048, 0xd800 ) );

if ( strnemp ( “875190", string + str_ptr, 6 )==0)
return ( blank4 ( 2048, 0xd800 ) );

if ( strnomp ( “775191", string + str_ptr, 6 )==0)
return ( blank4 ( 2048, 0xdS00 ) );

if ( strnemp ( "87S191°, string + str_ptr, 6 )==0)
return ( blank4 ( 2048, 0xd800 } );

if ( strncmp ( "745188", string + str_ptr, 6 )==0)
return (blanki (0 );

if ( strncmp ( "54S188", string + str_ptr, 6 )==0)
return ( blankt O );

if ( strnemp ( “745288", string + str_ptr, 6 )==0)
return (blank! (0 );

if ( strnemp ( "54S288", string + str_ptr, 6 )==0)
return ( blank1 () );

if ( stroemp ( “745287", string + str_ptr, 6 )==0)
return ( blank3 ( 256, O0xf800 ) };

if ( strnemp ( “54S5287", string + str_ptr 6 }==0)
return ( blank3 ( 256, 0xf800 ) );

if ( strnemp ( 7453877, string + str_ptr, 6 )==0)
return ( blank3 ( 256, 0xf800 ) );

if ( strnemp ( “54S387", string + str_ptr, 6 )==0)
return ( blank3 ( 256, Oxf800 ) );

if ( strnemp ( "74S472°, string + str_ptr,6 )==0)
return (blank2 () );

*/

102



if ( strnemp ( "3454727, string + str_ptr, 6 ) ==0)

return (blank2 Q );

if ( strnemp ( “74S473", string + str_ptr, 6 )==0)
return (blank2 0 );

if ( strnemp ( “54S473", string + str_ptr, 6 )==0)
retorn (blank2 (0 );

if ( strnemp ( “745474", string + str_ptr, 6 )==0)
return ( blankd (512, Oxda00 ) );

if ( strncmp ( "545474~, string + str_ptr, 6 )==0)
return ( blankd (512, Oxda00 ) );

if ( strnemp ( “745475", string + str_ptr, 6 )==0)

return ( blank4 (512, 0xda00 ) );

if ( strocmp ( "545475°, string + str_ptr, 6 )==0)
return ( blankd (512, 0xda00 ) );

if ( strnemp ( "745570", string + str_ptr 6 ) ==0)
return ( blank3 ( 512, 0xf800 ) );

if ( strncmp ( “54S570", string + str_ptr, 6 )==0)
return ( blank3 (512, Oxf800 ) );

if ( stronemp ( "74S571°, string + str_ptr, 6 )==0)
return ( blank3 (512, 0xf200 ) );

if ( strnemp ( "54S571°, string + str_ptr, 6 ) ==0)
return ( blank3 (512, 0xf200 } );

if ( stracmp ( "745572", string + str_ptr, 6 ) ==0)
return ( blank3 ( 1024, O0x7000 ) );

if ( stracmp ( 545572, string + str_ptr, 6 )==0)
return ( blank3 ( 1024, 0x7000 ) );

if ( strnemp ( “74S573", string + strptr, 6 1==0)
return ( blank3 ( 1024, 0x7000 ) );

if ( strncmp ( "545573", string + str_ptr, 6 )==0)
return ( blank3 ( 1024, 0x7000 ) );

return(-1);

PURPOSE scan input string to extract hexadecimal number

PARAMETERS
string --> input string
str_ptr --> input string pointer

a --> converted hexadecimal number

rn --> sach character length

2 :extract 1 byte hexadecimal number
4 : extract 2 bytes hexadecimal number

RETURN VALUE : O : fail
1 : success

cal_num ( char #*string, int ¥str_ptr, unsigned int *a, int num )

int i, hexdigit;
char ¢;

while ( string[ *str_ptr ]=="")
( %str_ptr ) ++;

*¥a=0;

for (i=0;i<num;i++)

{
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}
/¥

I
!
|
I
|
|
!
!
I
I
!

¢ = string[ *str_ptr );
if (isxdigit (¢ ) )
{
if (isalpha(c))
hexdigit=c - "A" + 10,
else
hexdigit = ¢ - 0"
¥3 = ( *¥3 << 4 ) + hexdigit;
( ®str_ptr ) ++;

}
else
if((c==32llc==0) && i >0 && *a <= END_BUFFER )
return(1);
else
return(0);
}
if ((string[ *str_ptr ] == 0 string[ *str_ptr ] == " ") && *a <= END_BUFFER )
return (1 };
else
return (0 );
PURPOSE calculate specified memory range checksum value ( total )
PARAMETERS

start_adr --> starting address where the checksum operation begin
end_adr --> the last location of the range to be checked
store_adr --> optional parameter that stores the checksum value to 3
specified address
f -=> storing result flag
0 : not stored
1 :stored
buf_ptr --> the starting address of buffer memory
RETURN YALUE : checksum yalue

%/

unsigned int chksumt ( unsigned int start_adr, unsigned int end_adr, unsigned int store_adr, int f,

{

unsigned char ¥buf_ptr )

unsigned int 1;

i=0;

while ( start_adr <= end_adr )

{
i=i+ *¥( buf_ptr + start_adr );
start_adr ++;

1

H

if(f)

{
*( buf_ptr + store_adr ) =i >>8;
*( buf_ptr + store_adr + 1 ) = i;

}

return(1};

PURPOSE : calculate specified memory range checksum value ( exor )
PARAMETERS
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start_adr --> starting address where the checksum operation begin
end_adr --> the last location of the range to be checked
store_adr --> optional parameter that stores the checksum value to a
specified address
f -=> storing result flag
0 : not stored
1 :stored
buf_ptr --> the starting address of buffer memory
RETURN YALUE : checksum value

*/

unsigned int chksumx ( unsigned int start_adr, unsigned int end_adr, unsigned int store_adr, int f,

{

unsigned char *buf_ptr )
unsigned int i;

i=0;
while ( start_adr <= end_adr )
{
i=i+ *¥( buf_ptr + start_adr );
start_adr ++;
}
i = - i & Ox00ff;
if(f)
#( buf_ptr + store_adr ) =i
return(i);

PURPOSE copy data in buffer memory
PARAMETERS
start_adr --> starting address where copy operation begin
end_adr --> the last location of the range to be copy
des_adr --> the beginning address where the specified data to be copy
buf_ptr --> the starting address of buffer memory
RETURN VALUE : none
*/

voud

-

/%
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copy (unsigned int start_adr unsigned int end_adr, unsigned int des_adr ,unsigned char ¥buf_ptr )

unsigned int i;

i=end_adr - start_adr +1;
memmove ( buf_ptr + des_adr , buf_ptr + start_adr,i);

— —— o t— ———

PURPOSE display specified memoty range data
PARAMETERS
start_adr --> starting address where display begin
end_adr --> the last location of the range to be displayed
buf_ptr --> the starting address of buffer memory
*/

void

display (unsigned int start_adr unsigned int end_adr ,unsigned char *buf_ptr )

char asc[ 17 ];
mti,jk;



printf ( "\n\n 00 01 02 03 04 05 06 07 08 09 0A 0B OC OD OE OF \n" );
strepy (asc, * ");
j=start_adr % 16;
k = start_adr - j;
printf ( “%04X ~, k );
for (i=0;i¢j;i++)
priatf (* )
if ( start_adr + 15 - j <end_adr )
{
for (i=3j;i1¢<16;i++)
{
printf ( "B02X ", *( buf_ptr + start_adr ) );
if( isprint ( *( buf_ptr + start_adr ) ) )
asc[ i ] = *¥( buf_ptr + start_adr );
else
ase[il="";
start_adr ++;
}
printf ( " Bs\n", ase);
strepy ( asc,” ");
while ( start_adr + 15 <end_adr )
{
printf ( “B04X ~, start_adr );
for (i=0;i<16;i++)
{
printf ( “%02X ~, *( buf_ptr + start_adr ) );
if (isprint ( *( buf_ptr + start_adr ) ))
asc[i]= *( buf_ptr + start_adr );
else
ascli]l="";
start_adr ++;
}
printf ( " Bs\n", asc );
strepy (asc, ” ")

printf ( “804X ~, start_adr J;
}
k=end_adr - start_adr + 1 + j;
for (i=j;i¢k;i++)

{
printf ( “B02X “, ¥( buf_ptr + start_adr ) );
if Cisprint ( #( buf_ptr + start_adr }))
ascli ] = ¥( buf_ptr + start_adr );
else
ase[i]l="";
start_adr ++;
}
while (i <16)
{
primtf (" *J;
144
}

printf ( " Bs\n", asc };
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}
/* :
| PURPOSE download specified binary file to buffer memory
I PARAMETERG
| fname --> file pointer
| buf_ptr --> the starting address of buffer memory
®/
void  downloadbin ( FILE *fname, char *buf_ptr )
{
inti;
char ¢;
i=0,;
¢ = fgete ( fname );
while ( feof ( fname ) == 0 && i <= END_BUFFER )
{
*(buf_ptr+i)=c¢;
¢ = fgete ( fname );
1++;
}
H
7%
i PURPOSE download specified hex file to buffer memory ( INTEL format )
| PARAMETERS
| frame --> file handle
| buf_ptr --> the starting address of buffer memory
| RETURN YALUE : O : fail
| 1 :success
*/
int downloadhex ( FLE *fname, char ¥buf_ptr )
{

int i,chksum count rectype buffer;
unsigned int pointer;

while ( fgetc ( fname ) == ":")
{
if ( fscanf ( fname, “%®2x", &count) 1= 1)
return(0);
if(count==0)
{
if ( fscanf ( fname, "%8x ", &buffer ) = 1)
return (0 );
if ( buffer == Ox01f )
return(1);
else
return(0);
}
if ( fscanf ( fname, “B4x", &pointer ) 1= 1)
return(0);
if ( pointer + count - 1 > END_BUFFER )
return(0);
if ( fscanf ( fname, “B2x", &rectype ) 1= 1)
return(0);
switch (rectype )

107



108

{
case (2):
chksum = rectype + count + ( pointer & Ox00ff ) + ( ( pointer >>8) &
Ox00¥f );
for (i=0;i<3;i++)
{
if ( fscanf ( fname, "B2x", &buffer J 1= 1)
return(0);
chksum += buffer ;
}
if ( ( chksum & Ox00ff ) 1=0)
return(0);
break;
case (0) : .
chksum = rectype + count + ( pointer & Ox00ff ) + ( ( pointer >>8) &
‘ 0x00ff );
for (i=0;i<count;i++)
{
if ( fscanf ( fname, “%2x", &buffer ) I=1)
return(0);
chksum += buffer ;
*( buf_ptr + pointer ) = buffer ;
pointer ++;
}
if ( fscanf ( fname, "B2x ", &buffer ) 1= 1)
return(0);
chksum += buffer ;
if ( ( chksum & Ox00ff ) =0 )
return(0);
break;
default :
return (0 );
1
if ( fgete ( fname ) = "\n")
return (0);
}
return (0 );
}
/*®
| PURPOSE fill the memory range with a specified data
| PARAMETERS
| start_adr --> starting address where the FILL operation begins
| end_adr --> the last location of the range to be filled
] d --> hexadecimal value to be witten into the specified memory range
] buf_ptr --> the starting address of buffer memory
*f
void fill ( unsigned int start_adr, unsigned int end_adr, unsigned int d, unsigned char *buf_ptr )
{

~—

while ( start_adr <= end_adr )

{

*( buf_ptr + start_adr ) =d;
start_adr ++;



/=
| PURPOSE get input string from keyboard
| PARAMETERS
| str_ptr --> pointer of string length
| in_buf --> starting pointer of input string
*/
void  get_str (int ¥str_ptr, char *in_buf)
{
inti;
char ¢,in_str[ STR_LENGTH |;
/* --- read command --- ¥/
in_str[ STR_LENGTH- 1 ]} =0; 7% %/
i=0; .
while (i < STRLLENGTH- 1)
{
¢ =getch Q;
if Cisprint (¢ ))
{
putch (¢ );
instr[i]=¢;
i++;
}
else
{
f(c==8&&i>0) /¥ backspace ¥/
{
printf ( “\b \b" };
i-;
}
if(c==0&&i==0)
getch O; /* discard next character */
if(c==0&&i>0)
{
if(getch(Q==K') /*%leftarrow */
{
printf ( "\b ‘b~ );
i--;
}
} .
if(c==13) /% enter ¥/
{
instr[i]=0;
break;
}
f(e==27) f*esc */
{
1=0; /* discard this command */
break;
}
}
}
*str_ptr =;

strepy (in_buf, strupr (in_str } ); /¥ convert lowercase to uppercase #/
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- &

PURPOSE check parameters ( at, a2, a3 ) for G, R & ¥ commands
PARAMETERS : al -=> address of the first parameter

a2 --> address of the second parameter

a2 ==> address of the third parameter

b1 ==> the boundary value of ¥al & *a32

b2 ==> the boundary value of *¥a3

string --> the starting address of input string

k ~-> the pointer of input string

RETURN YALUE : -1 :no parameters
0 : parameters error
1 : success

*/
grvchk (unsigned int ¥a1, unsigned int ¥a2, unsigned int *a3, unsigned int b1, unsigned int b2,
char ¥string, intk )

while ( #(string+k)=="")
k ++;
f( *¥(string+k)==0)
return (-1 );
if ( cal_num ( string, &k, a1,4)==0) :
retun(0); )
if ( #a1 > bt | calnum ( string, &k, 32,4 ) ==0)
return (0);
if ( #at > *¥a2 § #a2 > b1 | cal_num ( string, &k, a3,4)==0)
return (0);
if ( ¥a2 >b2 | *a2 - ¥a1 >b2 - ¥a3)
retrn (0);
while ( #¥(string+k)=="")
k44,
if( ¥(string+k)==0)
return(1);
return(0);

PURPOSE display the command message
*/

help O

printf ( “\n COMMAND DESCRIPTION™ );

printf ( "\n ");
printf("\n BT BLANK CHECK™ );

printf ("\n  CT af a2 [a3] CHECKSUM (TOTAL)" );

printf ( "\n  CX at a2 [a3] CHECKSUM (EXOR)" );

printf ("\n D at a2 DISPLAY BUFFER MEMORY" );
printf ("\n  F at a2d FLL DATA");

printf ("\n G T[al a2a3] PROM PROGRAMMING" );
printf("\n | al INSERT DATA" );

printf ("\n K af a2 DELETE DATA");

printf ("\n M al MODIFY DATA™ );

printf (“\n R T[al a2a3] READ DATA FROM PROM");
printf (“\n T DISPLAY PROM TYPES™ );

printf ("\n vV T[al a2a3] VERIFY");
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primtf(“\n U UPLOAD HEX FILE™ );
printf(“"\n V¥ DOWNLOAD HEX FILE" );
printf ( "\n X al a2 a3 COPY BUFFER MEMORY" );
pritf ( "\n 2 DOWNLOAD BINARY FILE™ );
printf( “\n 2 HELP" );
printf ("\n Q QUIT TODOS\");
}
7%
I PURPOSE :  insert data into buffer memory
| PARAMETERS
| start_adr —-> starting address where the insert operation begins
| buf_ptr --> the starting address of buffer memory
*/
void  insert (unsigned int start_adr, unsigned char ¥buf_ptr )
{
char c;
unsigned int k buffer hexdigit;
printf ( “\n");
while (1)
{
printf ( "\n®B04X ", start_adr );
k=0;
buffer =0;
while (k <3)
{
c=getch(;
if (isxdigit(c ) && k<=1)
{
putch (¢ );
if (isalpha (¢ ))
{
if (isupper (¢ ))
hexdigit=c - "A' + 10;
else
hexdigit=c - "a’' + 10;
}
else
hexdigit=¢ - 0°;
buffer = buffer ¥ 16 ¥ k + hexdigit;
k ++"
}
else
{
if(c==27) /% esc ¥/
{
printf ( “\n");
return;

}
f(c==13&&k==0) /*enter &k==0 %/
{

printf ( “\n");

return;
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if(c==13&&k>=1) /*enter&k>=1%/

{
memmove ( buf_ptr + start_adr + 1, buf_ptr + start_adr,
END_BUFFER - start_adr );
*( buf_ptr + start_adr ) = buffer ;
start_adr ++;
if ( start_adr > END_BUFFER )
start_adr = 0;
break;
}
if(c==8&&k==1) /% backspace & k==1 ¥/
{
printf ( "\b \b");
buffer =0;
k=0;
}
if(c==8&&k==2) /% backspace & k== 2 ¥/
{
printf ( “\b \b");
buffer = ( buffer - hexdigit ) / 16;
k=1;
}
if(c==0&&k==0)  /*specialkey ¥/
c=getch () ;
if(c==0&&k==1) /% special key ¥/
{
c=getch(Q ;
if(c==%K") /¥ left arrow ¥/
{
printf ( "\b \b");
buffer = 0;
k=0;
}
}
f(c==0&&k==2) /¥ special key */
{
c=getch( ;
if(c==K") /% left arrow */
{
printf ( "\b \b"); :
buffer = ( buffer - hexdigit ) / 16;
k=1;
}
}
}
}
PURPOSE the contents of the specified memory range are deleted
PARAMETERS

start_adr --> starting address where the delete operation begins
end_adr --> the last location of the range to be deleted
buf_ptr --> the starting address of buffer memory



*/

void  kill (unsigned int start_adr, unsigned int end_adr, unsigned char ¥buf_ptr }
{

unsigned int i;

i = END_BUFFER - end_adr;

memmove ( buf_ptr + start_adr, buf_ptr + end_adr +1,i);
}
/%
| PURPOSE the contents of the buffer memory are modified
| PARAMETERS
| start_adr --> starting address where the modify operation begins
{ buf_ptr --> the starting address of buffer memory

*/

void  modify ( unsigned int start_adr, unsigned char *buf_ptr )
{

char c;

unsigned int 1,j k buffer hexdigit;

printf ( “\n\n 00 01 02 03 04 05 06 07 08 09 OA 0B OC OD OF OF \n" );
j=start_adr % 16;
k = start_adr - j;
printf ( "®04X ",k J;
for (i=k;i<k+16;i++)
printf ( “%02X ", *¥(buf_ptr +i));
printf ( "\n *);

for (i=0;i¢j;i++)

printf (= ~);
while (1)
{
for (i=j;i<16;i++)
{
k=0;
buffer =0,
while (k<3)
{
¢ =getch();
if (isxdigit (¢ ) && k<=1)
{
putch(c);
if (isalpha (¢ ))
{
if (isupper (¢ ))
hexdigit=c - 'A" + 10;
else
hexdigit=c - 'a’ + 10,
}
else

hexdigit = ¢ - '0’;
buffer = buffer * 16 * k + hexdiqgit;
k ++;

else
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f(c==27) /*esc */
{
printf ( “\n");
return;
}
if(c==13&&k==0) /*enter &k==0 %/
{
start_adr = start_adr + 16 - i;
break;
}
f(e==13&&k==1) /*enter&k==1 %/
{
printf ( "\bRO2X ", buffer );
*( buf_ptr + start_adr ) = buffer;
start_adr = start_adr + 16 - i;
break ;
}
if(c==13&&k==2) /*enter&k==2%/
{
*( buf_ptr + start_adr ) = buffer ;
start_adr = start_adr + 16 - i;
break;
}
if(c==32&&k==0) /*space&k==0%/
{
printf ( “B02X =, *( buf_ptr + start_adr ) );
start_adr ++;
break;
}
if(c==32&&k==1) /*space&k==1%/
{
printf ( “\b®O2X ~, buffer );
*( buf_ptr + start_adr ) = buffer ;
start_adr ++;
break;
}

i_f(c==32&&k==2) /% space K k==2 %/

{

1

printf (" " );

*( buf_ptr + start_adr ) = buffer ;
start_adr ++;

break;

f(c==8&&k==1) /% backspace & k==1 ¥/

{

}

printf ( “\b \b");
buffer = 0;
k=0;

if(c==8&&k==2) /* backspace & k == 2 ¥/

{

printf ( “\b \b");
buffer = ( buffer - hexdigit ) / 16;



}
}
if(ec==13)
break;
}
i=0;

if ( start_adr > END.BUFFER )

start_adr =0;

printf ( "\n%B04X ", start_adr );

}

{

k=1;
if(c==0&&k==0)  /*specialkey */
¢ =getchQ;
if(c==0&&k==1) /% special key ¥/
¢ =getch();
if(c==%X") /% left arrow */
{
printf ( “\b \b"*);
buffer =0;
k=0;

}

if(c==0&&k==2)

{

}

/% specialkey */

¢ =getch ();
if(c==%K") /¥ left arrow */
{

printf ( “\b \b");
buffer = ( buffer - hexdigit ) / 16;
k=1;

/% enter */

for (i=start_adr;i <start_adr + 161 ++)
printf ( “B02X ~, ¥(buf_ptr +i));

printf ("Sn “);

}
}
/¥
| PURPOSE display address when in prom programming
| PARAMETERS : dspadr --> public variable set by assembly routine
X * /
void  promdsp
{
printf (“\b\b\b\b%04X" dspadr);
}
/*

PURPOSE scan input string to operate program prom function
PARAMETERS

string --> input string

str_ptr --> input string pointer

chksum  --> checksum value
RETURN VALUE : O : parameter error

i : program prom success
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=1 :prom type error :
< *“l

int
int
int
int

programprom ( char *string, int str_ptr, int *chksum )
extern program1 ( unsigned int s_start, int count, unsigned d_start );
extern program2 (unsigned int s_start, int count, unsigned d_start );
extern program3 ( unsigned int s_start, int count, unsigned d_start, int e_pattern, int d_pattern);
extern program4 (unsigned int s_start, int count, unsigned d_start, int e_pattern, int d_pattern );

unsigned int al, a2, a3;
int i;

if ( strnemp ( "77S180", string + str_ptr, 6 )==0)
{

i=grvchk ( &al, &a2, &a3, END_BUFFER, 1023, string, str_ptr +6);

if(i==0)
return(0};
printf ("\n\n  PROGRAMMING NOW ....\n\n ");
if(i==1)
¥chksum = programd ( a3, a2 - al +1, al, O0xd800, Oxe400 );
else
*chksum = program4 ( 0, 1024, 0, 0xd800, Oxe400 );
return(1);
}
if ( strncmp ( "87S180", string + str_ptr, 6 )==0)
{ .
1= grvchk ( &al, &a2, &a3, END_BUFFER, 1023, string, str_ptr + 6 );
if(i==0)
return(0);
printf ("\n\n  PROGRAMMING NOW ... \n\n ");
if(i==1)
¥chksum = program4 ( a3, a2 - a1 +1, a1, 0xd800, Oxe400 );
else
*chksum = program4 ( 0, 1024, 0, 0xd800, Oxe400 );
return(1);
}
if ( strnemp ( 7751817, string + str_ptr, 6 )==0)
{
i=grvohk ( &at, &a2, &a3, END_BUFFER, 1023, string, str_ptr +6 );
if(i==0)
retun(0);
printf ("\n\n  PROGRAMMING NOW ....\n\n ");
if(i==1)
*chksum = programd ( a3, a2 - al +1, at, 0xd800, Oxe400 );
else
*chksum = programd (0, 1024, 0, 0xd800, Oxe400 );
return(1);
}
if ( strnemp ( "87S1817, string + str_ptr, 6 )==0)
{
i=grvehk ( &atl, &a2, &a3, END_BUFFER, 102Z, string, str_ptr + 6 );
f(i==0)
return(0);

printf ("\n\n  PROGRAMMING NOW ....\n\n ")



}

if(i==1)

¥chksum = programd4 ( a3, a2 - al +1, a1, Oxd800, Oxe400 );
else

¥chksum = programd (0, 1024, 0, 0xd800, Oxe400 );
return(1);

if ( strncmp ( “77S184", string + str_ptr,6 )==0)
{

}

i=grvehk ( &atl, &a2, &a3, END_BUFFER, 2047, string, str_ptr + 6 );
if(i==0)

retun(0);
printf ("\n\n  PROGRAMMING NOY ....\n\n *);
if(i==1)

*chksum = program3 ( a3, a2 - af +1, al, 0x7000, 0x7800 );
else

*chksum = program3 ( 0, 2048, 0, 0x7000, 0x7800 );
return(1);

if ( strnemp ( "87S184~, string + str_ptr, 6 )==0)
{

}

i=grvehk ( &al, &a2, &a3, END_BUFFER, 2047, string, str _ptr +6);
f(i==0)

retun(0);
printf ("\n\n  PROGRAMMING NOY ....\n\n ");
if(i==1)

*chksum = program3 ( a3, a2 - al +1, a1, 0x7000, 0x7800 );
else

*chksum = program3 ( 0, 2048, 0, 0x7000, 0x7800 );
return(1);

if ( strnemp ( 7751857, string + str_ptr, 6 )==0)

{

}

i=grvchk ( &at, &a2, &a3, END_BUFFER, 2047, string, str_ptr + 6.);
if(i==0)

return(0);
printf ("\n\n  PROGRAMMING NOW ....\n\n “);
if(i==1)

*chksum = program3 ( a3, a2 - al +1, a1, 0x7000, 0x7800 );
else

*chksum = program3 ( 0, 2048, 0, 0x7000, 0x7800 );
return(1);

if ( strnemp ( “87S185, string + str_ptr, 6 )==0)

{

i = grvehk ( &at, &a2, &a3, END_BUFFER, 2047, string, str_ptr + 6 );
if(i==0)

return(0);
printf ("\n\n  PROGRAMMING NOW ....\n\n ");
if(i==1)

*chksum = program3 ( a2, a2 - al +1, a1, 0x7000, Ox7800 );
else

*chksum = program3 ( 0, 2048, 0, 0x7000, 0x7800 );
return(1);
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if ( strnemp ( "77S1907, string + str_ptr, 6 )==0)
{

}

i=grvehk ( &al, &a2, &a3, END_BUFFER, 2047, string, str_ptr +6);
if(i==0)

return(0);
printf (“\n\n  PROGRAMMING NOW ....\n\n "),
if(i==1)

*chksum = programd ( a3, a2 - al +1, al, 0xd800, 0xe000 );
else

*chksum = programd ( 0, 2048, 0, 0xd800, 0xe000 );
return(1);

if ( strnemp ( "875190", string + str_ptr, 6 )==0)

{

1

i=grvchk ( &al, &a2, &a3, END_BUFFER, 2047, string, str_ptr + 6 );
if(i==0)

retun(0);
printf ("\n\n  PROGRAMMING NOY ....\n\n ")
if(i==1)

*chksum = program4 ( a3, a2 - al +1, al, 0xd800, Oxe000 );
else

*chksum = program4 ( 0, 2048, 0, 0xd800, Oxe000 ) ;
return(1);

)
if ( strnemp ( “77S1917, string + str_ptr, 6 )==0)
{

}

i=grvehk ( &al, &a2, &a3, END_BUFFER, 2047, string, str_ptr +6 );
if(i==0)

return(0);
printf ("\n\n  PROGRAMMING NOW ....\n\n ");
if(i==1)

*chksum = programd ( a3, a2 - al +1, al, 0xd800, 0xe000 );
else

*chksum = programd4 ( 0, 2048, 0, 0xd800, Oxe000 );
return(1);

if ( strnomp ( "875191°, string + str_ptr , 6 ) ==0)

{

}

i= grvehk ( &al, &a2, &a3, END_BUFFER, 2047, string, str_ptr +6);

if(i==0) :
return(0);

printf ("\n\n  PROGRAMMING NOW ....\n\n *);

Cif(i=1)

*chksum =-programd ( a3, a2 - al +1, a1, 0xd800, Oxe000 );
else

*chksum = program4 ( 0, 2048, 0, O0xd800, 0xe000 };
return(1);

if ( strncmp ( “745188", string + str_ptr, 6 )==0)

{

i=grvehk ( &al, &a2, &a3, END_BUFFER, 31, string, str_ptr +6 );
if(i==0)

return(0);
printf (“\n\n  PROGRAMMING NOW ....\n\n ");
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ir(i==1)
*chksum = programi ( a3, a2 - al +1, al );
else
*chksum = programi (0,32,0);
return(1);
}
if ( strnemp ( “545188™, string + str_ptr ,6)==0)
{
i=grvehk ( &al, &a2, &a3, END_BUFFER, 31, string, str_ptr + 6 );
if(i==0)
return(0);
printf ("\n\n  PROGRAMMING NOW ....\n\n “);
ifli==1)
*chksum = program1 (a3, a2 - al +1, a1 );
else
*chksum = programi (0, 32,0);
retrn(1);
}
if ( strncmp ( “745288", string + str_ptr, 6 )==0)
{
i= grvehk ( &at, &a2, &a3, END_BUFFER, 31, string, str_ptr +6 );
if(i==0)
return(0);
printf ("\n\n  PROGRAMMING NOY ....\n\n ");
if(i==1)
*chksum = programi ( a3, a2 - al +1, a1 );
else
*chksum = program1 (0,32,0);
return(1);
}
if ( strncmp ( “545288", string + str_ptr, 6 )==0)
{
i=grvchk ( &al, &a2, &a3, END_BUFFER, 31, string, str_ptr +6);
if(i==0)
return(0);
printf ("\n\n  PROGRAMMING NOY ...\n\n *);
if(i==1)
*chksum = program1 ( a3, a2 - al +1, a1 );
else
*chksum = programi (0, 32,0 );
return(1);
}
if ( strnemp ( “745287", string + str_ptr, 6 )==0)
{
1= grvehk ( &al, &a2, &a%, END_BUFFER, 255, string, str_ptr + 6 );
W(i==Q)
return (0);
printf (“\n\n  PROGRAMMING NOW ...\n\n "y;
f(i==1)
*chksum = program3 ( a3, a2 - al +1, al, Oxf300, Oxfb00 );
else
*chksum = program3 ( 0, 256, 0, 0xf800, Oxf00 );
return(1);

119



if ( strnemp ( “545287", string + str_ptr, 6 )==0)

{

}

i=grvehk ( &al, &a2, &a3, END_BUFFER, 255, string, str_ptr + 6 );
if(i==0)

retun(0);
printf (“\n\n  PROGRAMMING NOW ....\n\n ");
if(i==1)

*chksum = program3 ( a3, a2 - al +1, a1, Oxf800, Oxfb0O0 );
else

*chksum = program3 ( 0, 256, 0, 0xf800, Oxfb00 );
return(1);

if ( strncmp ( “74S387", string + str_ptr, 6 )==0)
{

}

i=grvchk ( &al, &a2, &a3, END_BUFFER, 255, string, str_ptr + 6 );
if(i==0)
return(0);
printf ("\n\n  PROGRAMMING NOY ... \n\n ");
if(i==1)
*chksum = program3 ( a3, a2 - al +1, al , Oxf800, Oxfb0O0 );
else '
¥chksum = program3 ( 0, 256, 0, 0xf800, Oxfb00 );
return(1);

if ( strnemp ( “54S387", string + str_ptr , 6 )==0)

{

}

i=grvchk ( &al, &a2, &a3, END_BUFFER, 255, string, str_ptr + 6 );
if(i==0)

return(0);
printf (“\n\n  PROGRAMMING NOY ....\n\n *);
if(i==1)

*chksum = program3 ( a3, a2 - af +1, a1, Oxf800, Oxfb0O0 );
else

*¥chksum = program3 ( 0, 256, 0, 0xf800, 0xfb00 );
return(1);

if ( strnemp ( “745472", string + str_ptr, 6 )==0)

{

}

i = grvohk ( &a1, &a2, &a3, END_BUFFER, 511, string, str_ptr + 6 );
if(i==0)
return(0);
printf (“\n\n  PROGRAMMING NOY .._.\n\n );
ifli==1)
*chksum = program2 ( a3, a2 - al +1, a1 );
else
*chksum = program2 (0,512,0);
return(1);

if ( strnemp ( "54S472", string + str_ptr, 6 )==0)

i=grvchk ( &at, &a2, &a3, END_BUFFER, S11, string, str_ptr + 6 );
if(i==0)

return(0);
printf ("\n\n  PROGRAMMING NOW ....\n\n ");
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}

if(i==1)

¥chksum = program2 ( a3, a2 - al +1, a1 );
else

*chksum = program2 (0,512,0);
return(1);

if ( strnemp ( “74S473", string + str_ptr, 6 )==0)

{

}

i=grvehk (&at, &a2, &a3, END_BUFFER, 511, string, str_ptr + 6 );
if(i==0)
return(0);
printf ("\n\n  PROGRAMMING NOW ....\n\n ")
if(i==1)
¥chksum = program2 ( a3, a2 - at +1, a1 );
else
*chksum = program2 (0,512, 0);
return(1);

if ( strnemp ( “S45473", string + str_ptr, 6 )==0)

{

}

i = grvehk ( &al, &a2, &a3, END_BUFFER, 511, string, str_ptr + 6 );
if(i==0)
return(0);
printf ("\n\n  PROGRAMMING NOW ....\n\n );
ifli==1)
¥chksum = program2 ( a3, a2 - al +1,al };
else
*chksum = program2 (0,512,0);
return(1);

if ( strncmp ( "745474", string + str_ptr, 6 )==0)

{

}

i = grvehk ( &al, &a2, &a3, END_BUFFER, 511, string, str_ptr +6 );
if(i==0)

return(0);
printf ("\n\n  PROGRAMMING NOY ....\n\n "3);
if(i==1)

*chksum = program4 ( a3, 32 - al +1, a1, 0xda00, Oxe600 );
else

*chksum = programd4 (0, 512, 0, 0xda00, Oxe600 );
return(1);

if ( strnomp ( 545474, string + str_ptr, 6 )==0)

{

i=grvehk ( &at, &a2, &a3, END_BUFFER, 511, string, str_ptr + 6 );
if(i==0)

return(0);
printf ("\n\n  PROGRAMMING NOW ....\n\n ");
if(i==1) :

¥chksum = programd ( a3, a2 - al +1, al, Oxda00, Oxe600 );

 else

*chksum = programd4 (0,512, 0, Oxda00, Oxe600 );
return(1);
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if ( strnemp ( "74S475", string + str_ptr, 6 )==0)

{
i=grvchk ( &al, &a2, &a3, END_BUFFER, 511, string, str_ptr + 6 );
if(i==0)
return(0);
printf ("\n\n  PROGRAMMING NOW ....\n\n "),
if(i==1)
*chksum = programd ( a3, a2 - al +1, a1, Oxda00, Oxe600 );
else
*chksum = program4 ( 0, 512, 0, Oxda00, Oxe600 );
return(1);
}
if ( strncmp ( "54S473", string + str_ptr, 6 )==0)
{
i=grvehk ( &al, &a2, &a3, END_BUFFER, 511, string, str_ptr + 6 );
if(i==0)
return(0); -
prictf ("\n\n  PROGRAMMING NOY ... \n\n ")
if(i==1)
*chksum = programd ( a3, a2 - al +1, al, Oxda00, Oxe600 );
else
*chksum = program4 ( 0, 512, 0, Oxda00, Oxe600 );
return(1);
}
if ( strncmp ( “74S570", string + str_ptr, 6 )==0)
{
i= grychk ( &al, &a2, &a3, END_BUFFER, 511, string, str_ptr +6 );
if(i==0)
return(0);
printf ("\n\n  PROGRAMMING NOW ...\n\n ");
if(i==1)
*chksum = program3 ( a3, a2 - al +1, al, Oxf800, Oxfa00 );
else
*chksum = program3 ( 0, 512, 0, 0xf800, Oxfa00 );
return(1);
}

if ( strncmp ( “94S570", string + str_ptr, 6 )==0)
{

i=grvehk ( &al, &a2, &a3, END_BUFFER, 511, string, str_ptr + 6 );

if(i==0)

return(0);
printf ("\n\n  PROGRAMMING NOW ...\n\n "Y;
if(i==1)

*chksum = program3 ( aZ, a2 - al +1, al, Oxf800, Oxfa00 );
else

*chksum = program3 ( 0,512, 0, Oxf800, 0xfa00 );
return(1);

1
s
if ( strnemp ( “74S5717, string + str_ptr, 6 )==0)

i=grvchk ( &al, &a2, &a3, END_BUFFER, 511, string, str_ptr + 6 );
if(i==0)

return(0);
printf ("\n\n  PROGRAMMING NOW ...\n\n "y,
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}

if(i==1)

*chksum = program3 ( a3, a2 - al +1, al , Oxf800, Oxfa00 );
else

*chksum = program3 (0, 512, 0, O0xf800, Oxfa00 );
return (1 );

if ( strncmp ( "545571", string + str_ptr, 6 )==0)

{

}

i = grvehk ( &at, &a2, &a3, END_BUFFER, 11, string, str_ptr + 6 );
if(i==0)

retun(0);
printf ("\n\n  PROGRAMMING NOW ....\n\n ");
if(i==1)

*chksum = program3 ( a3, a2 - al +1, a1, Oxf800, Oxfa00 );
else

. %chksum = program3 (0, 512, 0, 0xf800, Oxfa00 );

return(1);

if ( strncmp ( "745572", string + str_ptr, 6 )==0)

{

}

i=grvchk ( &al, &a2, &a3, END_BUFFER, 1023, string, str_ptr +6 );
if(i==0)

return(0);
printf ("\n\n  PROGRAMMING NOY ....\n\n *);
if(i==1)

*chksum = program3 ( a3, a2 - al +1, a1, 0x7000, 0x7¢00 );
else

*chksum = program3 ( 0, 1024, 0, 0x7000, Ox7¢00 );
return(1);

if ( strncmp ( “545572°, string + str_ptr, 6 )==0)

{

}

i=grvehk ( &at, &a2, &a3, END_BUFFER, 1023, string, str_ptr +6 );
if(i==0)

retun(0);
printf ("\n\n  PROGRAMMING NOW ....\n\n ");
f(i==1)

¥chksum = program3 ( a3, a2 - al +1, al, 0x7000, 0x7¢00 );
else

*chksum = program3 ( 0, 1024, 0, 0x7000, Ox7c00 );
return(1);

if ( strnemp ( “74S573", string + str_ptr, 6 )==0)

{

1= grvchk ( &al, &a2, &a3, END_BUFFER, 1023, string, str_ptr + 6 );
if(i==0)

return(0);
printf ("\n\n  PROGRAMMING NOW ....\n'\n ");
if(i==1)

*chksur = program3 ( a3, a2 - al +1, a1, 0x7000, O0x7¢00 );
else

*chksum = program3 ( 0, 1024, 0, 0x7000, 0x7¢00 );
return(1};
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if ( strncmp ( “54S573", string + str_ptr, 6 )==0)

{
i= grvehk ( &a1, &a2, &a3, END_BUFFER, 1023, string, str_ptr + 6 );
if(i==0)
return(0);
printf ("\n\n  PROGRAMMING NOW ....\n\n “);
if(i==1)
*chksum = program3 ( a3, a2 - a1 +1, at, 0x7000, 0x7¢00 );
else
*chksum = program3 ( 0, 1024, 0, 0x7000, 0x7¢00 );
return(1);
}
return(-1);
}
/*
| PURPOSE display the prom types help message
*/
void promhelp O
{
printf ( “\n PROM TYPE SIZE™);
printf ( “\n ");
printf ( "\n  745188/545188 32 %¥8");
printf ( “\n  745288/545288 32%8");
printf ( "\n  745287/545287 256 ¥ 4" );
printf ( “\n  745387/34S387 256 ¥47);
printf ( "\n  745472/545472 512 %8");
prictf ( "\n  745473/54S473 512 ¥#8");
printf ( "\n  745474/545474 512 ¥87);
printf ( "\n  745475/545475 512 %87 );
printf ( "\n  745570/54S570 512 #4");
printf ( "\n  74S571/545571 512 ¥4°);
printf ( "\n  74S8572/545572 1024 ¥ 4" );
printf ( "\n  745573/54S573 1024 ¥ 4");
printf ( "\n  775180/875180 1024 £8");
printf ( "\n  775181/875181 1024 * 8~ );
prictf ( "\n  775184/875184 2048 ¥ 47);
primtf ( "\n  775185/875185 2048 ¥ 47);
printf ( “\n  775190/875190 2048 ¥8");
printf ( “"\n  77S191/875191 2048 * 8\n");
e
| PURPOSE scan input string to operate read prom function
| PARAMETERS :
| string  --> input string
| str_ptr --> input string pointer
| RETURN VALUE : O : parameter error
| 1 : raed prom success
I -1 : prom type error
*/
int readprom ( char ¥string, int str_ptr, int ¥chksum )
{
int extern read! (unsigned int s_start, int count, unsigned d_start );
int extern read2 (unsigned int s_start, int count, unsigned d_start );
int extern read3 (unsigned int s_start, int count, unsigned d_start );
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int

3

extern read4 (unsigned int s_start, int count, unsigned d_start );

unsigned int al, a2, a3;
inti;

if ( strnemp ( "77S180", string + str_ptr, 6 )==0)

{
i=grvehk ( &al, &a2, &a3, 1023, END_BUFFER, string, str_ptr +6);
if(i==0)
return(0);
if(i==1)
*chksum = read4 (al | Oxd800, a2 - al +1, a3 );
else
*¥chksum = read4 ( 0xd800, 1024, 0 );
return(1);
}
if ( strncmp ( "87S180", string + str_ptr, 6)==0)
{
i = grvehk ( &al, &a2, &a3, 1023, END_BUFFER, string, str_ptr +6 );
if(i==0)
return(0);
if(i==1)
*chksum = read4 ( al | Oxd800, a2 - al +1,a3);
else
*chksum = read4 ( Oxd800, 1024, 0 );
return (1 );
if ( stroemp ( “7751817, string + str_ptr, 6 )==0)
{
i=grvehk ( &al, &a2, &a3, 1023, END_BUFFER, string, str_ptr +6 );
if(i==0)
return(0);
if(i==1)
*chksum = read4 ( al | O0xd800, a2 - al +1, a3 );
else
#chksum = read4 ( 0xd800, 1024,0);
return(1);
}

if ( strnemp ( "87S181°, string + str_ptr, 6 )==0)
{

i = grvehk ( &at, &a2, &a3, 1023, END_BUFFER, string, str_ptr +6 );

if(i==0)
return(0);
f(i==1)
*chksum = read4 (at | Oxd800, a2 - at +1, a3 );
else
*chksum = read4 ( O0xd800, 1024,0);
return(1);
}
if ( strnemp ( "775184", string + str_ptr, 6 )==0)
{

i=grvehk ( &at, &a2, &a3, 2047, END_BUFFER, string, str_ptr + 6 );
if(i==0)
return(0);
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}

if(i==1) o .

¥chksum = read3 ( a1 | 0x7000, a2 - al +1, a3 );
else

*chksum = read3 ( 0x7000, 2048,0 );
return(1);

if ( strnemp ( "875184", string + str_ptr,6)==0)
{

}

i=grvehk ( &al, &a2, &a3, 2047, END_BUFFER, string, str_ptr + 6 );
if(i==0)
return(0);
f(i==t)
*chksum = read3 ( al | 0x7000, a2 - al +1, a3 );
else
*¥chksum = read3 ( 0x7000, 2048,0);
return (1 );

if ( strnemp ( “775185", string + str_ptr, 6 )==0)

i

1

i=grvehk ( &al, &a2, &a3, 2047, END_BUFFER, string, str_ptr + 6 );
if(i==0)

return(0);
if(i==1)

*chksum = read3 ( al | Ox7000, a2 - a1 +1, a3 );
else

*chksum = read3 ( 0x7000, 2048,0);
return(1);

s’
if ( strnemp ( "87S185", string + str_ptr, 6 )==0)

{

}

i = grvchk ( &al, &a2, &a3, 2047, END_BUFFER, string, str_ptr +6);
if(i==0)

return(0);
if(i==1)

*chksum = read3 ( al | 0x7000, a2 - al +1,33);
else

*chksum = read3 ( 0x7000, 2048,0);
return(1);

if ( strnemp ( “7751907, string + str_ptr, 6 )==0)

{

}

i=grvehk ( &al, &a2, &aZ, 2047, END_BUFFER, string, str_ptr + 6 );
if(i==0)

return(0);
if(i==1)

*chksum = read4 ( al | Oxd800, a2 - al +1,a3);
else

*chksum = read4 ( O0xd800, 2048, 0 );
return (1 );

if ( strnemp ( "87S190", string + str_ptr, 6 )==0)

{

i=grvchk ( &a1, &a2, &a3, 2047, END_BUFFER, string, str _ptr +6 );
if(i==0)
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}

return (0 );
ifli==1)

*chksum = read4 ( a1 | Oxd80O0, a2 - al +1,33);
else

*¥chksum = read4 ( Oxd800, 2048, 0 );
return(1);

if ( strnemp ( 775191 ", string + str_ptr, 6 )==0)

{

}

i=grvehk ( &al, &a2, &a3, 2047, END_BUFFER, string, str_ptr + 6 );

if(i==0)

return(0);
if(i==1)

*chksum = readd ( al [ Oxd800, a2 - al +1, a3 );
else

*chksum = read4 ( Oxd800, 2048, 0 );
return( 1),

if (strnemp ( “87S191, string + str_ptr, 6 )==0)
{

}

i = grvehk ( &al, &a2, &a3, 2047, END_BUFFER, string, str_ptr + 6 );

if(i==0)

return(0);
if(i==1)

*chksum = read4 ( al | Oxd800, a2 - at +1, 33 );
else

*chksum = read4 ( 0xd800, 2048,0);
return(1);

if ( strncmp ( "74S188", string + str_ptr,6 )==0)
{

}

i=grvehk ( &al, &a2, &a3, 31, END_BUFFER, string, str_ptr + 6 );
if(i==0)

return(0);
if(i==1)

*chksum =read! ( al, a2 - a1 +1,a3);
else

*chksum = read! (0,32,0);
return(1);

if ( strncmp ( "545188", string + str_ptr, 6 )==0)

{

}

i = grvehk ( &al, &a2, &a3, 31, END_BUFFER, string, str_ptr +6);
if(i==0)

return(0);
fli==1)

*chksum = read! (a1, a2 - a1 +1,a3);
else

*chksum = read! (0,32,0);
return (1);

if ( strnemp ( "74S288" string + str_ptr, 6 )==0)

{

i=grvehk ( &at, &a2, &aZ, 31, END_BUFFER, string, str_ptr +6-);
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if(i==0)
return(0);
if(i==1)
*chksum = read! (al, a2 - a1 +1,a3);
else
*chksum = readt (0,32,0);
return(1);
}
if ( strncmp ( "54S288", string + str_ptr, 6 )==0)
{
i=grvehk ( &at, &a2, &a3, 31, END_BUFFER, string, str_ptr + 6 );
if(i==0)
return(0);
if(i==1)
*chksum = read! (at, a2 - al +1,a3);
else
*chksum = read! (0,32,0);
return(1);
}
if ( strnomp ( "74S287", string + str_ptr, 6 )==0)
{
i = grvehk ( &al, &a2, &a3, 255, END_BUFFER, string, str_ptr +6 );
if(i==0)
return(0);
if(i==1)
*chksum = read3 (al | 0xf800, a2 - af +1,a3);
else
*chksum = read3 ( 0xf800, 256,0);
return(1);
}
if ( strnemp ( “S4S287°, string + str_ptr, 6)==0)
{
i=grvehk ( &al, &a2, &a3, 255, END_BUFFER, string, str_ptr + 6 );
f(i==Q)
return (0 );
ifCi==1)
#chksum = read3 ( at | Oxf800, a2 - al +1,3a3);
else
#chksum = read3 ( Oxf800, 256,0);
return (1);
}
if ( strnomp ( “74S387", string + str_ptr,6)==0)
{
i=grvchk ( &al, &a2, &a3, 255, END_BUFFER, string, str_ptr + 6 J;
if(i==0)
return(0);
if(i==1)

*chksum = read3 ( a1 | OxfB00, a2 - a1 +1, 33 );
else .
*chksum = read3 ( Oxf800, 256,0 );
return(1);
v
’
if ( strncmp ( "S4S387", string + str_ptr, 6 )==0)
{
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i=grvehk ( &at, &az, &a3, 235, END_BUFFER, string, str_ptr + 6 );

if(i==0)
return(0);
ifli==1)
*chksum = read3 ( al | Oxf800, a2 - al +1, a3 );
else
*chksum = read3 ( Oxf800, 256,0 );
return (1 );
}
if ( strncmp ( “745472", string + str_ptr, 6 )==0)
{
i = grvehk ( &al, &a2, &a3, 511, END_BUFFER, string, str_ptr + 6 );
if(i==0)
return(0);
if(i==1)
*chksum = read2 (al, a2 - al +1,a3);
else
*chksum =read2 (0,512,0);
return(1);
}
if ( strncmp ( “545472", string + str_ptr, 6 )==0)
{
i=grvehk ( &at, &a2, &a3, 511, END_BUFFER, string, str_ptr +6 );
if(i==0)
return(0);
if(i==1)
*chksum =read2 ( a1, 32 - al +1, a3 );
else
*chksum = read2 (0,512,0);
return(1);
}
if ( strncmp ( “74S473", string + str_ptr, 6 )==0)
{
i=grvchk ( &at, &a2, &a3, 511, END_BUFFER, string, str_ptr + 6 );
if(i==0)
retun(0);
if(i==1)
*chksum =read2 ( al, a2 - al +1, a3 );
else
*chksum =read2 (0,512,0);
return(1);
}

if ( strnemp ( "545473", string + str_ptr, 6)==0)
!

i=grvehk ( &al, &a2, &a3, 511, END_BUFFER, string, str_ptr + 6 );

f(i==0)

return(0);
f(i==1)

*chksum = read2 (a1, a2 - al +1, a3 );
else

*chksum = read2 (0,512,0);
return(1);

}
if ( strnemp ( 745474 ", string + str_ptr,6)==0)
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}

i=grvchk ( &at, &a2, &a3, 511, END_BUFFER, string, str_ptr + 6 );
if(i==0)
return(0);
if(i==1)
*chksum = read4 ( a1 [ Oxda00, a2 - at +1, a3 );
else
*chksum = read4 ( 0xda00, 512,0 );
return(1);

if ( strnemp ( 545474, string + str_ptr, 6 )==0)
{

}

i=grvchk ( &at, &a2, &a3, 511, END_BUFFER, string, str_ptr +6);
if(i==0)
return(0);
ifCi==1)
*chksum = read4 ( a1 | Oxda00, a2 - al +1, a3 );
else
*chksum = read4 ( Oxda00, 512,0);
return(1);

if ( strnemp ( "74S475", string + str_ptr, 6)==0)

{

}

i= grvehk ( &al, &a2, &a3, 511, END_BUFFER, string, str_ptr + 6 );
if(i==0)

return(0);
if(i==1)

*chksum = read4 ( a1 [ O0xda00, a2 - al +1, a3 );
else

*chksum = readd ( 0xda00,512,0);
retrn(1);

if ( strnemp ( "54S475", string + str_ptr 6 )==0)
{

}

i=grvchk ( &at, &a2, &a3, 511, END_BUFFER, string, str_ptr +6);
if(i==0)

return(0);
if(i==1)

*chksum = read4 ( a1 | Oxda00, a2 - a1 +1, 33 );
else

*chksum = read4 ( Oxda00,512,0);
return (1 );

if ( strnemp ( "74S570", string + str_ptr, 6 )==0)

{

i=grvohk ( &al, &a2, &a3, 511, END_BUFFER, string, str_ptr + 6 );
if(i==0)

return(0);
ifCi==1)

*chksum = read3 ( al | Oxf800, a2 - al +1, a3 );
else

*chksum = read3 ( 0xf800,512,0);
return(1);
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if ( strnemp ( “54S3707, string + str_ptr, 6 )==0)

{
i= grvehk ( &at, &a2, &a3, 511, END_BUFFER, string, str_ptr +6 );
if(i==0)
return(0);
if(i==1)
*chksum = read3 ( a1 | Oxf800, a2 - al +1, a3 );
else
*chksum = read3 ( 0xf800,512,0);
return(1);
}
if ( strnomp ( “748571~, string + str_ptr, 6 )==0)
{
i=grvehk ( &af, &a2, &a3, 511, END_BUFFER, string, str_ptr +6 );
if(i==0)
retun(0);
ifCi==1)
*chksum = read® ( al | 0xf800, a2 - al +1, a3 );
else
*chksum = read3 ( 0xf800,512,0);
return(1);
}
if ( strncmp ( 5455717, string + str_ptr, 6 )==0)
{
i = grvohk ( &al, &a2, &a3, 511, END_BUFFER, string, str_ptr + 6 );
if(i==0)
return(0);
if(i==1)
#chksum = read3 (a1 | Oxf800, a2 - al +1, a3 );
else
*chksum = read3 ( 0xf800, 512,0);
return(1);
}
if ( strnemp ( "748572", string + str_ptr, 6 )==0)
{
i = grvohk ( &at, &a2, &a3, 1023, END_BUFFER, string, str_ptr + 6 );
if(i==0)
return(0);
if(i==1)
*chksum = read3 ( at | 0x7000, a2 - al +1,33);
elkse
#chksum = read3 ( 0x7000, 1024, 0);
return(1);
}
if ( strnemp ( "S45572°, string 4+ str_ptr, 6)==0)
{
i = grvehk ( &a1, &a2, &a3, 1023, END_BUFFER, string, str_ptr +6 );
if(i==0)
return(0);
if(i==1)

#chksum = read3 ( al | Ox7000, a2 - at +1,33);
else

¥chksum = read3 ( 0x7000, 1024, 0);
return(1);
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} .
if ( strncmp ( “74S573", string + str_ptr, 6 )==0)
{
i=grvehk ( &al, &a2, &a3, 1023, END_BUFFER, string, str_ptr + 6 );
if(i==0)
return(0);
if(i==1)
*chksum = read3 ( al | Ox7000, a2 - al +1,33);
else .
*chksum = read3 ( 0x7000, 1024, 0 );
return(1);
}
if ( strncmp ( “54S573", string + str_ptr, 6 )==0)
{
i=grvchk ( &al, &a2, &a3, 1023, END_BUFFER, string, str_ptr +6 );
if(i==0)
return (0);
if(i==1)
*chksum = read3 ( al |Ox7000, a2 - al +1,3a3);
else
*chksum = read3 ( 0x7000, 1024, 0 );
return(1);
}
return(-1);
}
/* - .
PURPOSE upload specified buffer memory range to hex file ( INTEL format )
PARAMETERS

fname  --> file handle
start_adr —-> starting address where the upload operation begins
end_adr --> the last location of the range to be upload
buf_ptr --> the starting address of buffer memory
k --> display flag while in processing
0 : no display
1 : display

o —— — — —— —— —

void  upload (FILE *fname, unsigned int start_adr, unsigned int end_adr, unsigned char *buf_ptr, int k)

int i,j,chksum;

if(k==1)
printf ( "\n\n");
while ( start_adr + 15 < end_adr )
{
if(k==1)
printf ( ":10%04X00", start_adr );
fprintf ( fname, “:10%04X00", start_adr );
chksum = 16 + ( start_adr & Ox00ff ) + ( ( start_adr >> 8 ) & Ox00ff );
for (i=0;i<16;i++)
{
if(k==1)
printf( “®02X", ¥( buf_ptr + start_adr ) );
fprintf ( fname, "%02X", *( buf_ptr + start_adr ) );
chksum += *¥( buf_ptr + start_adr );



e e ——— — —— — — —

start_adr ++;
}
if(k==1)

printf ( “B02X\n", -chksum & 0x00ff );
fprintf ( fname, "%02X\n", ~chksum & Ox00ff );

j=end_adr - start_adr +1;
if(k==1) .
printf ( “:B02XBO4X00", j, start_adr );
fprintf ( fname, " :R02KBO4X00", j, start_adr );
chksum = j + ( start_adr & Ox00ff ) + ( ( start_adr >> 8 ) & Ox00ff );
for (i=0;i<j;i++)

{
if(k==1)
printf ( “®02X", *¥( buf_ptr + start_adr ) );
fprintf ( fname, "B02X", *( buf_ptr + start_adr ) );
chksum += *( buf_ptr + start_adr );
start_adr ++;
}
if(k==1)

printf ( “%B02X\n", -chksum & 0x00ff );
fprintf ( fname, “B02%\n", ~chksum & Ox00ff );

PURPOSE : scan input string to operate verification prom function
PARAMETERS

string --> input string

str_ptr --> input string pointer

chksum  --> checksum value
RETURN VALUE : O : parameter error

1 : verify prom success

-1 : prom type error

int

nt

int
int

verifyprom ( char *string, int str_ptr, int ¥chksum )

extern verify! (unsigned int s_start, int count, unsigned d_start );
extern verify2 (unsigned int s_start, int count, unsigned d_start );
extern verify3 (unsigned int s_start, int count, unsigned d_start );
extern verify4 (unsigned int s_start, int count, unsigned d_start );

unsigned int al , a2, a3;
inti;

if ( strnemp ( “775180", string + str_ptr, 6 )==0)

{
i=grvchk ( &al, &a2, &a3, END_BUFFER, 1023, string, str_ptr + 6 );
if(i==0)
return(0);
if(i==1)

*chksum = verifyd ( a3 | Oxd800, a2 - al +1,al );
else

*chksum = verify4 ( 0xd300, 1024, 0 );
return(1);

£/
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if ( strncmp ( _“87*53'80", string + str_ptr, 6 )==0)
{

}

}

i= grvchk ( &at, &a2, &a3, END_BUFFER, 1023, string, str_ptr + 6 );
if(i==0)

return (0 );
if(i==1)

*chksum = verify4 ( a3 | OxdB00, a2 - a1 +1, al );
else

*chksum = verify4 ( 0xd800, 1024,0);
return(1);

if ( strnemp ( “775181", string + str_ptr, 6 )==0)
{

i= grvehk ( &at, &a2, &a3, END_BUFFER, 1023, string, str_ptr + 6 );
if(i==0)
return(0);
if(i==1)
*chksum = verify4 ( a3 | 0xd800, a2 - al +1, a1 );
else
*chksum = verify4 ( Oxd800, 1024,0);
return(1);

if ( strnemp ( "875181°, string + str_ptr, 6 )==0)

{

}

i = grvehk ( &al, &a2, &a3, END_BUFFER, 1023, string, str_ptr + 6 );
if(i==0)

return(0);
f(i==1)

*chksum = verify4 ( a3 | Oxd800, a2 - al +1, al );
else

*chksum = verify4 ( O0xd800, 1024,0);
return(1);

if ( strnemp ( "775184°, string + str_ptr, 6 )==0)

{

}

i = grvchk ( &al, &a2, &a3, END_BUFFER, 2047, string, str_ptr + 6 );
if(i==0)

return(0);
if(i==1)

*chksum = verify3 ( a3 | Ox7000, a2 - al +1, a1l );
else

*chksum = verify3 ( 0x7000, 2048, 0);
return(1);

if ( straemp ( "B75184", string + str_ptr, 6 )==0)

{

i=grvchk ( &a1, &a2, &a3, END_BUFFER, 2047, string, str_ptr + 6 );
if(i==0)
return(0);
if(i==1)
*chksum = verify3 ( a3 | 0x7000, a2 - al +1, at1 );
else
¥chksum = verify3 ( 0x7000, 2048, 0 );
return(1);
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}

if ( strnomp ( "778185", string + str_ptr, 6 ) ==0)

{

}

i=grvchk (&al, &a2, &a3, END_BUFFER, 2047, string, str_ptr + 6 );
if(i==0)
return(0);
if(i==1)
*chksum = verify3 ( a3 | 0x7000, a2 - af +1, al );
else
¥chksum = verify3 ( 0x7000, 2048, 0 );
return(1);

if ( strnemp ( "87S185", string + str_ptr, 6 )==0)

{

}

i=grvehk ( &at, &a2, &a3, END_BUFFER, 2047, string, str_ptr + 6 );
if(i==0)

return(0);
if(i==1)

¥chksum = verify3 (a3 | 0x7000, a2 - al +1,al );
else

*chksum = verify3 ( 0x7000, 2048,0);
return(1);

if ( strnomp ( "77S190", string + str_ptr 6 )==0)

{

}

i=grvchk ( &at, &a2, &a3, END_BUFFER, 2047, string, str_ptr + 6 );
if(i==0)

return(0);
ifli==1)

*¥chksum = verifyd ( a3 | 0xd800, a2 - al +1, a1 );
else

*chksum = verify4 ( 0xd800, 2048,0 );
return(1);

if-( strnomp ( "875190", string + str_ptr, 6 )==0)
{

}

i=grvehk ( &al, &a2, &a3, END_BUFFER, 2047, string, str_ptr + 6 );
if(i==0)

return(0);
if(i==1)

*chksum = verify4 ( a3 | Oxd800, a2 - al +1, a1 );
else

*chksum = verify4 ( 0xd800, 2048,0);
return(1);

if ( strnomp ( “77S191", string + str_ptr, 6 ) ==0)

{

i=grvehk ( &at, &a2, &a3, END_BUFFER, 2047, string, str_ptr + 6 );
if(i==0) :
return(0);
if(i==1)
*chksum = verify4 ( a3 | Oxd800, a2 - al +1,al );
else
*chksum = verify4 ( 0xd800, 2048,0);
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}

retun(1);

if ( strncmp ( "87S191", string + str_ptr, 6 )==0)
{

}

i= grvehk ( &al, &a2, &a3, END_BUFFER, 2047, string, str_ptr + 6 );

if(i==0)

return(0);
if(i==1)

*chksum = verify4 ( a3 | 0xd800, a2 - at +1, a1 );
else

¥chksum = verify4 ( 0xdS00, 2048, 0);
retorn(1);

if ( strnomp ( “745188", string + str_ptr, 6 ) ==0)

{

}

i = grvehk ( &al, &a2, &a3, END_BUFFER, 31, string, str_ptr + 6 );
if(i==0)

return (0);
if(i==1)

*chksum = verify! (a3, a2 - al +1, a1 );
else

*chksum = verifyl (0,32,0);
return(1);

if ( strnemp ( “54S5188", string + str_ptr, 6 )==0)
f

3

}

i=grvehk ( &al, &a2, &a3, END_BUFFER, 31, string, str_ptr + 6 );
if(i==0)
return(0);
if(i==1)
*chksum = verifyl (a3, a2 - al +1, a1 );
else
¥chksum = verifyl (0,32,0);
return( 1);

if ( strncmp ( “74S288", string + str_ptr ,6 )==0)

{

}

i=grvehk ( &al, &a2, &a3, END_BUFFER, 31, string, str_ptr +6 );
if(i==0)

return(0);
if(i==1)

*chksum = verifyl (a3, a2 - al +1, a1 );
else

*chksum = verifyl (0,32,0);
return( 1);

if ( strnemp ( "545288", string + str_ptr,6)==0)

{

i=grvehk ( &at, &a2, &a3, END_BUFFER, 31, string, str_ptr +6);
if(i==0)
return(0);
if(i==1)
¥chksum = verifyl (a3, a2 - al +1, a1 );
else

136



*chksum = verify1 (0,32,0);

return(1);
}
if ( strnemp ( “745287", string + str_ptr, 6 ) ==0)
{
i= grvehk ( &al, &a2, &a3, END_BUFFER, 255, string, str_ptr + 6 );
if(i==0)
return(0);
ifCi==1)
¥chksum = verify3 ( a3 | Oxf800, a2 - al +1, a1 );
else
*chksum = verify3 ( 0xf800, 256,0);
return(1);
}
if ( strnemp ( "545287", string + str_ptr, 6 )==0)
{
i= grvehk ( &al, &a2, &a3, END_BUFFER, 255, string, str_ptr +6.);
if(i==0)
return(0);
if(i==1)
*chksum = verify3 ( a3 | Oxf800, a2 - al +1, 31 );
else
*chksum = verify3 ( 0xf800, 256,0);
return(1);
}
if ( strnemp ( "745387", string + str_ptr, 6 )==0)
{
i=grvehk ( &at, &a2, &a3, END_BUFFER, 255, string, str_ptr + 6 );
if(i==0)
return(0);
if(i==1)
*chksum = verify3 ( a3 | Oxf800, a2 - a1 +1, a1 );
else
*chksum = verify3 ( 0xf800, 256,0 );
return(1);
}
if ( strncmp ( "54S387", string + str_ptr, 6 )==0)
{
i=grvehk ( &al, &a2, &a3, END_BUFFER, 255, string, str_ptr + 6 );
if(i==0)
return(0);
f(i==1)
#chksum = verify3 ( a3 | Oxf800, a2 - al +1, a1 );
else .
*chksum = verify3 ( 0xf800, 256,0);
retun(1);
}
if ( strncmp ( “745472", string + str_ptr, 6 )==0)
{
i=grvchk ( &al, &a2, &a3, END_BUFFER, 511, string, str_ptr +6);
if(i==0)
return(0);
if(i==1)

*chksum = verify2 ( a3, a2 - al +1,a1);
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else
*ohksum = verify2 (0,512, 0);
return (1);
}
if ( strnemp ( "S48472", string + str_ptr 6 )==0)
{
i=grvchk ( &at, &a2, &a3, END_BUFFER, 511, string, str_ptr + 6 );
if(i==0)
return(0);
if(i==1)
*chksum = verify2 ( a3, a2 - al +1, a1 );
else
*chksum = verify2(0,512,0);
return(1);
}
if ( strnomp ( “74S473", string + str_ptr, 6 )==0)
{
i = grvohk ( &al, &a2, &a3, END_BUFFER, 511, string, str_ptr + 6 );
if(i==0)
return(0);
if(i==1)
*chksum = verify2 ( a3, a2 - al +1,al );
else
*chksum = verify2 (0,512,0);
return(1);

v
F
if ( strnemp ( “545473", string + str_ptr, 6 )==0)
{

i=grvehk ( &al, &a2, &a3, END_BUFFER, 511, string, str_ptr + 6 };

if(i==0)
return(0);
if(i==1)
¥chksum = verify2 ( a3, a2 - al +1, a1 );
else
*chksum = verify2 (0,512,0);
return (1 ); -
}
if ( strnemp ( “745474", string + str_ptr, 6 )==0)
{ .
i=grvohk ( &al, &a2, &a3, END_BUFFER, 511, string, str_ptr + 6 );
if(i==0)
return(0);
ifCi==1)
*chksum = verifyd ( a3 | 0xda00, a2 - al +1, a1 );
else
*chksum = verifyd ( 0xda00,512,0);
return(1);
}
if ( strnemp ( “545474~, string + str_ptr, 6 )==0)
{
i = grvchk ( &at, &a2, &a3, END_BUFFER, 511, string, str_ptr + 6 );
if(i==0)
return(0);

if(i==1)
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}

*chksum = verify4 ( a3 | Oxda00, a2 - al +1, a1l });
else

*chksum = verify4 ( Oxda00,512,0);
return (1 );

if ( strnemp ( "745475", string + str_ptr, 6 )==0)
{

}

i=grvchk ( &a1, &a2, &a3, END_BUFFER, 511, string, str_ptr + 6 );
if(i==0)

return(0);
if(i==1)

*chksum = verify4 ( a3 | 0xda00, a2 - af +1, a1 );
else

*chksum = verifyd ( Oxda00,512,0);
return(1);

if ( strncmp ( "54S473”, string + str_ptr, 6 )==0)

{

}

i=grvehk ( &al, &a2, &a3, END_BUFFER, 511, string, str_ptr +6);
if(i==0)

return(0);
if(i==1)

*chksum = verify4 ( a3 | Oxda00, a2 - a1 +1, a1 );
else

*chksum = verify4 ( 0xda00, 512,0);
return(1);

if ( strnemp ( “745570", string + str_ptr, 6 )==0)

{

}

i= grvohk ( &al, &a2, &a3, END_BUFFER, 511, string, str_ptr + 6 );
if(i==0)

return (0);
if(i==1)

*chksum = verifyZ (a3 | 0xf800, a2 - al +1, a1 );
else

*chksum = verify3 ( 0xf800,512,0);
return(1);

if ( strnemp ( “54S570", string + str_ptr, 6 )==0)
{

}

i = grvchk ( &al, &a2, &a3, END_BUFFER, 511, string, str_ptr + 6 );
if(i==0)
return(0);
if(i==1)
*chksum = verify3 ( a3 | Oxf800, a2 - a1 +1,al };
else
*chksum = verify3 ( Oxf800,512,0);
return(1);

if ( strcrap ( "74S571", string + str_ptr, 6 )==0)

{

i=grvehk ( &at, &a2, &a3, END_BUFFER, 511, string, str_ptr + 6 );
if(i==0)
return (0);
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}

ifli==1)

*chksum = verify3 ( a3 | 0xf800, a2 - al +1, al );
else

*chksum = verify3 ( 0xf800,512,0);
return(1);

if ( strncmp ( "54S571", string + str_ptr, 6 )==0)

{

}

i=grvchk ( &at, &a2, &a3, END_BUFFER, 511, string, str_ptr + 6 );
if(i==0)

return(0);
if(i==1)

*chksum = verify3 (a3 | Oxf800, a2 - al +1, a1 );
else

*chksum = verify3 ( 0xf800, 512,0 );
return(1);

if ( strnomp ( "74S572", string + str_ptr, 6 ) ==0)

{

1

i=grvchk ( &at, &a2, &a3, END_BUFFER, 1023, string, str_ptr +6 );
if(i==0)

return (0);
ifCi==1)

*chksum = verify3 ( a3 | 0x7000, a2 - al +1, al );
else

*chksum = verify3 ( 0x7000, 1024,0);
return(1);

i
if ( strnemp ( "545572", string + str_ptr, 6 )==0)

{

}

i = grvehk ( &al, &a2, &a3, END_BUFFER, 1023, string, str_ptr + 6);
if(i==0)
return(0);
if(i==1)
*chksum = verify3 ( a3 | Ox7000, a2 - al +1,al };
else
*chksum = verify3 ( 0x7000, 1024,0);
retun(1);

if ( strnomp ( "74S573", string + str_ptr, 6 )==0)
{

}

i = grvohk ( &al, &a2, &a3, END_BUFFER, 1023, string, str_ptr + 6 );
if(i==0)
return(0);
if(i==1)
#chksum = verify3 ( a3 | O0x7000, a2 - al +1, al );
else
*chksum = verify3 ( 0x7000, 1024,0);
return(1); :

if ( strncmp ( “545573", string + str_ptr, 6 )==0)

{

i=grvchk ( &al, &a2, &a3, END_BUFFER, 1023, string, str_ptr +6 };
if(i==0)
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return(0);
if(i==1)
*¥chksum = verify3 ( a3 | 0x7000, a2 - al +1,al );
else
¥chksum = verify3 ( 0x7000, 1024,0);
return(1);
}

return (-1 );
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u68255a equ OfefOh

u68255b equ Ofefih

u68255¢ equ Ofef2h

u68255¢tl equ Ofef3h

u68255cmd equ 080h

epctl equ OfeeCh

typectl equ OfefBh

actit equ Ofeeth

detli equ ofee2h -

cctll equ ofeeZh

acti2a equ Ofeedh

actl2b equ OfeeSh

det12 equ Ofee6h

cctl2 equ Ofee?h

acti3a equ OfeeSh

actiZb equ OfeeSh

deti3 equ Ofeeah

cctl3 equ Ofeebh

actida equ Ofeech

actdb equ Ofeedh

detd equ Ofeeeh

cctl4 equ Ofeeth
public  _buffer
public  _init
public _cls
public  _blanki ,_blank2, blank3 ,_blank4
pubtic _readl,_read2, read3,_readd
public _verifyl _verify2,_verify3 _verify4
pubtic  _programi ,_program2,_program3,_program4
extern _verifyok word
extern _promdsp near ,_dspadr ‘word

_TEXT segment byte public "CODE’

DGROUP group _DTAT,BSS
assume ¢s _TEXT ,ds DGROUP ,ss DGROUP

_TEXT ends

_DATA segment word public 'DATA’

DATA ends

-BSS segment word public '‘BSS’

-BSsS ends

DATA segment word public DATA®

chksum dw 0

¥12_adr dw 0

v12_data db 0

prog_byte & 0

buf_ptr dw o

retrycnt db 0

verifycnt db 0

verifybit db 0

e_pattern db 0

d_pattern db o



temp
program_tbi

ptypel

ptype2

ptype3

ptyped

ax1
ax2
ax3
ax4
ax5
axb
ax?

Ixg

-

zgsesees8egs

Q

byte

00000000b

0000001 0b
00000100b
00001000b
00010000
00100000
01000000b
1 0000000b
axi

ax2

ax3

ax4

axo

ax6

ax?

ax1?

ax6

ax?

ax8

ax9

ax19

ax1é

ax17?

axig

ax20

ax19

ax18

ax1?

ax9

axi0

axit

ax13

ax14

axiS

ax16

axi?
11111110b
u682533
11111101b
u68255a
t111101tb
u68255s
11110111b
u68255a
11101111b
u68253a
11011111b
u68255a
10111111b
u68255a
Oo1111111b
u68235a
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ax9 db 11111110b
dw u68233b
ax10 b 11111101b
dw u68255b
ax11 db 11111011b
dw u68255b
ax13 db 11110111b
dw u68255b
ax14 db 11101111b
dw u68255b
ax15 db 11011111b
dw u68255b
ax16 db 10111111b
dw u68235b
ax17? db o1111111b
dw u68255b
ax18 db 11111110b
dw u68255¢
ax19 db 11111101b
dw u68255¢
ax20 db 11111011b
dw u68255¢
_buffer db 32768 dup (0)
DATA ends
_TEXT segment byte public ‘CODE’
—init proc  near
push ax ; push AX onto stack
push dx ; push DX onto stack
oy al,u68235cmd ; set B253A to mode O
moy dx u68255¢ct] ;setport 3, portb, and portc
out dx ,al ; all in output mode
moy al Offh
moy  dx,u68255a
out dx,al ; set 8255A port a = Offh
moy dx u68255b
out dx,al ; set 82554 port b = Offh
moy  dx,u68255c
out dx ,al ; set 82554 port ¢ = Offh
moy alo
moy dx epotl
out dx ,al ; U335 set and PROM Yece input = SY
moy al,0fh
mov dx,typectl
out dx ,al ; U39 set and disable all PROM inputs
pop dx ; restore DX
pop X ;restore AX
ret ; return to calling program (terminated)
—init endp
; clear screen: set initial cursor position
—«ls proc near

push

ax

, push AX onto stack
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push  bx ; push BX onto stack
push  ox ; push CX onto stack
push  dx , push DX onto stack
moy  ah,of ; current video state (AH=15)
int 10h , invoke CRT interface
moy ¢x ,0b00Ch ; count of character to write
cmp al,7 ; 7-=>mono display (AL=7, 80x25 B&Y card)
hr4 clear ; Jump if the CRT card is monochrome display
moy ¢x,0b800CH , count of character to write
clear:

push es ; push ES onto stack
push  di ; push Dl onto stack
moy es,cx , request no. of count
mov  al,25 '
mul ah ; get no. of character columns on screen
moy ©X,ax ; store no. of characters (80x25)
moy ax,0720h ; scroll active page down
cid ; clear direction flag
rep stosw ; request all zeros to set screen
pop di ; restore DI
pop es, ;restore ES
mov  ah,2 ; set cursor position (AH=2)
mov  dx,0 ; upper left position (¢h d)= row ,column
int 10h ; voke CRT interface
pop dx ; restore DX
pop cx ; restore CX
pop bx ; restore BX
pop ax ; restore AX
ret ; terminate

—cls endp

; BLANK CHECK FOR TYPE_1 :

; 54/745188 54/745288

_blank1 proc  near

o= set hardware initialaization -———--
moy al,0
moy dx epctl
out dx,al ; U35 set and PROM ¥cc input = 5¥
mov al Offh
moy  dx,dcth ; set all ones to turn off 7407
out dx,al . ; U8 set and sets up to read dsts from PROM
mov al,0eh
moy dx typectl
out dx,al ; U39 set and enables PROM type_1
movy  ¢x,32 ; set byte count (initize NO. of loops)
movy  bl,0 ; set PROM address=0, OE (output enable) low
oopb ¥ -

moy al bl
mov dx,actlt
out dx,al ; UT set and issues address (AQ - A4) to PROM
nc bl ; merease PROM's address

moy dx,cetll
in al dx

; U9 set and read data from PROM
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cmp al,0 , compare PROM data with O
jnz non_blank1 5 Jump if not equal to zero
loop loopb1 , decrease CX, loop if nonzero
moy al,ofh
moy dx ,typect]
out dx,al ; U39 set and disables all PROM inputs
mov  ax,1! ; blank check success (default, 1 : success)
ret ; return to calling routine (terminated)
non_blark1 :
moy al,0fh
mov dx,typect]
out dx,al ; U39 set and disables all PROM inputs
moy  ax,0 ; blank check fail (default, O: fail)
ret ; return to calling routine (C language part)
_blank1 endp
; BLANK CHECK FOR TYPE_2:
; 54/745472 54/745473
~blank2 proc  near
,-————= set hardware initialaization --—---
moy al,0
moy dx epctl
out dx,al ; U35 set and PROM ¥cc input = 5¥
moy al Offh
mov  dx,dcti2 ; set all ones to turn off 7407
out dx ,al ; U23 set and sets up to read data from PROM
moy al,0dh
moy dx,typect]
out dx,al ; U39 set and enables PROM type_2
moy  ¢x,512 ; set byte count (initize NO. of loops)
moy  bl,0 ; set PROM address=0, OF (output enable) low
loopb2 ;
mov al bl
moy dx,acti2a
out dx ,al ; U17 set and issues address (AD - A7) to PROM
moy al bh
mov dx,3cti2b
out dx,al ; U12Z set to activate address line AS mput O low
nc bx ; ncrease PROM's address
moy dx ceti2
n al,dx ; U29 set and read data from PROM
cmp al,o , compare PROM data with O
inz non_blank2 ; Jump if not equal to zero
loop loopb2 ; decrease CX, loop if nonzero
mov al,0fh
moy dx ,typect]
out dx,al ; U39 set and disables all PROM inputs
moy  ax,1 ; blank check success (default, 1 : success)
ret ; return to calling routine (terminated)
non_blank2 :
moy al ) Ofh
moy dx,typectl
out dx ,al ; U39 set and disables al) PROM inputs
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mov  ax,0 ; blank check fail (default, O: fail)
ret ; return to calling routine (C language part)
—blank2 endp
: BLANK CHECK FOR TYPE_3:
; 54/745287 54/745387 54/745570 54/745571
; 54/745572 54/745573 77/875184 77/875185
—blank3 proc  near
jom—— set hardware initialaization -----—-
moy al0
moy dx epctl
out dx,al ; U35 set and PROM Ycc input = 5¥
moy al Offh
moy  dx,dcti3 ; set all ones to turn off 7407
out dx ,al ; U24 set and sets up to read dats from PROM
moy al,Obh
moy dx,typect]
out dx,al ; U39 set and enables PROM type_3
push bp ; push BP onto stack
mov  bp,sp ; request stack pointer value
moy  ox,[bp+d] ; set byte count (initize NO. of loops)
moy  bx,[bp+6] ; set PROM address = 0, OF (output enable) low
pop bp ; restore BP
RoophF -
moy al bl
moy dx acti3a
out dx,al ; U18 set and issues address (AD - A7) to PROM
moy al bh
moy dx ,acti3b
out dx ,al ; U13 set to activate another address input, OF Tow
inc bx ; increase PROM's address
moy dx,ccti3
in al dx ; U30 set and read data from PROM
test al,00001111b  ; get low nibble (low 4 bits)
jnz non_blank3 ; jump if not equal to zero
Toop loopb3 ; decrease CX, loop if nonzero
mov al,0fh
moy dx,typect]
out dx,al ; U39 set and disables all PROM inputs
moy  ax,1 ; blank check success (default, 1: success)
ret ; return to oalling routine (terminated)
non_blank3 :
moy al Ofh
moy dx,typect]
out dx,al ; UZ9 set and disables all PROM inputs
moy  ax,0 ; blank check fail (default, O: fail)
ret ; return to calling routine (C language part)
_blank3 endp :
; BLANK CHECK FOR TYPE_4:
; 54/745474 54 /745475 77/875180
; 77/875181 77/875190 77/87S191
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-blank4 proc  near ]
;--———- set hardware initialaization -—-—--
moy al0
moy dx epctl
out dx,al ; U35 set and PROM ¥cc input = 5Y
mov al Offth
moy  dx,dctM ; set all ones to turn off 7407
out dx,al ; U25 set and sets up to read data from PROM
moy al,0th
moy dx ,typectl
out dx,al ; U39 set and enables PROM type_4
push bp ; push BP onto stack
movy  bp,sp ; request stack pointer value
moy  ox,[bp+d] ; set byte count (initize NO. of loops)
moy  bx,[bp+6] ; set PROM address = 0, OE (output enable) low
pop bp ; restore BP
Koopb# .
moy al bl
moy dx,acti4a
out dx,al ; U19 set and issues address (AD - A7) to PROM
moy albh
moy dx ,actidb
out dx,al ; U14 set to activate another address pin, OE low
inc bx ; increase PROM's address
moy dx cctid
in al,dx ; U1 set and read data from PROM
cmp al,0 ; compare PROM data with O
jnz non_blank4 ; jump if not equal to zero
Toop Toopb4 ; decrease CX, Toop if nonzero

moy al 0fh
moy dx ,typectl

out dx,al ; U39 set and disables all PROM inputs
moy  ax,l ; blank check success (default, 1: success)
ret ; return to calling routine (terminated)
non_blank4 :
moy al,ofh
moy dx,typectl
out dx,al ; U39 set and disables all PROM inputs
moy  ax,0 ; blank check fail (default, O: fail)
ret ; return to calling routine (C language part)
—blank4 endp . ‘
; READ FOR TYPE_1:
; 54/745188 54/745288
readt proc near
- set hardware initization -———--
moy al,0
mov dx epctl
out dx ,al ; U35 set and PROM ¥cc input = SY
mov al Offh
mov  dx,dctl ; set all ones to turn off 7407

out dx ,al ; U set and sets up to read data from PROM
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moy al,0eh
moy dx,typect]
out dx ,al ; U39 set and enables PROM type_1
push  bp ; push BP onto stack
moy bp,sp ; request stack pointer value
push  di ; push Dl onto stack
mov  bx,[bptd] ; get PROM CE low pattern & starting address
mov  ¢x,[bp+6] ; get byte count (range to be read)
moy  di,[bp+8]) ; get starting address of buffer mernory
-;these variables are transfered from C language part
moy  ah,0 ; get low byte AL ’
moy chksum 0 ; clear checksum
fooprit -
moy al,bl
moy dx ,actll
out dx ,al ; U7 set and issues address (AQ - A4) to PROM
inc bl ; increase PROM address
moy dx cetlt
n al dx ; U9 set and read data from PROM
movy  _buffer[di],al ;store data to buffer memory
inc di ; increase buffer memory address
add chksum ,ax ; add checksum
loop Toopr1 ; decrease CX, loop if nonzero
movy al,0fh
moy dx,typectl
out dx ,al ; UZ9 set and disables all PROM inputs
moy  ax,chksum ; get checksum value
pop di ; restore Di
pop bp ;restore BP
ret ; return to calling routine (terminated)
_readl endp
; READ FOR TYPE_2:
; 54/745472 54/745473
_read2 proc  near
;-—=-- set hardware initization --———-
movy al,0
moy dx epct}
out dx,al ; U35 set and PROM ¥cc input = S5Y
moy al,offh ,
moy  dx,dotl2 ; set all ones to turn off 7407
out dx,al ; U23 set and sets up to read data from PROM
mov al 0dh
mov dx ,typectl
out dx ,al ; U39 set and enables PROM type_2
push  bp ; push BP onto stack
moy bp ,sp ; request stack pointer value
push  di ; push DI onto stack
moy  bx,[bp+d] ; get PROM OF low pattern & starting address
moy  cx,[bp+6] ; get byte count (range to be read)
movy  di,[bp+8] ; get starting address of buffer memory
1hese variables are transfered from C language part
mov ah,0 ; get low byte AL
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moy chksum ,0 ; clear checksum
Roopr2:

moy al,bl
moy dx ,actl2a
out dx ,al ; U17 set and issues address (AOD - A7) to PROM
moy al bh
moy dx ,actizb
oyt dx ,al ; U12 set to activate address line A8 input, OF low
nc bx , increase PROM address
mov dx cctl2
n al dx , U29 set and read data from PROM
moy  _buffer[dil,al ;store data to buffer memory
nc di , increase buffer memory address
add chksum ,ax ; add checksum
loop Toopr2 , decrease CX, loop if nonzero
moy al,Ofh
moy dx,typectl
out dx,al ; U29 set and disables all PROM inputs
mov ax chksum ; get checksum value
pop di ; restore DI
pop bp ; restore BP
ret ; return to calling routine (terminated)

read2 endp

; READ FOR TYPE_3:

; 54/745287 54/745387 547745570 54/745571

; 54/745572 54/745573 77/87S184 77/875185

_read3 proc  near

o set hardware initization —-——-
moy al,0
moy dx epctl
out dx,al ; U35 set and PROM Yec input = 5Y
moy aloffh
moy  dx,dctl3 ; set all ones to turn off 7407
out dx,al ; U24 set and sets up to read data from PROM
mov al,0bh
moy dx ,typecti
out dx ,al ; U39 set and enables PROM type_3
push  bp ; push BP onto stack
moy  bp,sp ; request stack pointer value
push  di ; push D1 onto stack
mov  bx,[bp+d] ; get PROM OE low pattern & starting address
mov  cx,[bpt+6] ; get byte count (range to be read)
moy  di,[bp+8] ; get starting address of buffer memory
;these variables are transfered from C language part
mov ah,0 ; get low byte AL
mov chksum 0 ; clear checksum
loopr3:

moy al bl
mov dx,acti3a
out dx ,al ; U18 set and issues address (AO - A7) to PROM
moy al,bh
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moy dx ,acti3b
out dx,al ; U13 set to activate another address input, OE low
inc bx , increase PROM’s address
movy dx ,cctl3
in al dx , U30 set and read data from PROM
and al,00001111b  ; get low nibble (low 4 bits)
moy  _buffer[di),al ; store data to buffer memory
inc di ; increase buffer memory address
add chksum ,ax ; add checksum
loop loopr3 ; decrease CX, loop if nonzero
moy al,0th
moy dx ,typectl
out dx,al , U39 set and disables all PROM inputs
moy ax chksum ; get checksum value
pop di , restore DI
pop bp ; restore BP
ret , return to calling routine (terminated)
_read3 endp
; READ FOR TYPE_4:
; 54/745474 54/745475 77/875180
; 77/875181 77/875190 77/875191
_read4 proc  near
;--———- set hardware initization --——--
moy al,0o
moy dx epctl
out dx,al ; U35 set and PROM Ycc input = S5Y
moy al,0ffh
moy  dx,dctd ; set all ones to turn off 7407
out dx ,al ; U25 set and sets up to resd data from PROM
moy al,07h
moy dx ,typectl
out dx,al ; U39 set and enables PROM type_4
push  bp ; push BP onto stack
moy  bp,sp ; request stack pointer value
push  di ; push Dl onto stack
moy  bx,[bp+d] ; get PROM CE low pattern & starting address
mov  cx,[bpt6] ; get byte count (range to be read)
moy  di,[bp+8]) ; get starting address of-buffer memory
;these variables are transfered from C language part
moy ah,0 ;get low byte AL
moy chksum 0 ; clear checksum
loopre -
moy al bl
mov dx ,actda
out dx ,al ; U19 set and issues address (AD - A7) to PROM
moy dx ,actidb
out dx,al ; U14 set to activate another address input, OE low
ne bx ; increase PROM's address
mov dx cctld
in al,dx ; U31 set and read data from PROM
moy _buffer[di],al ; store data to buffer memery
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inc di , increase buffer memory address
add chksum ,ax ; add checksum
loop loopr4 , decrease CX, loop if nonzero
moy al,0fh
moy dx ,typect]
out dx,al ; U39 cet and disables all PROM inputs
moy ax chksum ; get checksum value
pop di ; restore DI
pop bp , restore BP
ret ; return to calling routine (terminated)
—read4 endp
; YERFY FOR TYPE_1 :
; 54/745188 54/745288
—verify 1 proc  near
;--———- set hardware initialization ——--—
moy al,o
moy dx epctl
out dx ,al ; U35 set and PROM Ycc input = 5¥
mov al 0ffh
mov  dx, deth ; set all ones to turn off 7407
out dx,al ; U8B set and sets up to read data from PROM
moy  3l,0eh
moy  dx,typect]
out dx ,al ; U39 set and enables PROM type_1
push bp ; push BP onto stack
moy bp,sp ; request stack pointer value
push  di ; push Dl onto stack
movy  bx,[bp+d] ; get PROM OF low pattern & starting address
movy  cx,[bp+6] ; get byte count (range to be verified)
mov  di,[bp+8] ; get starting address of buffer memory
;these variables are transfered from C language part
moy ah,0 ; get low byte AL :
moy  chksum,0 ; clear checksum
movy  _verifyok,1 ; assume verify ok ! ( default, 1: success)
Rooprf - )
moy al,bl
moy dx,actll
out dx,al ; UT set and issues address (AD - A4) to PROM
nc bl ; increase PROM address
may . dx,cctll
in al,dx ; U9 set and read data from PROM
emp  _buffer[di],al ; compare buffer memory's data with PROM's data
Jz vok1 ; jump if data is the same
mov —verifyok,0 ; verify fail if data is not the same
vok1:
nc di ; increase buffer memory address
add chksum ,ax ; add checksum
loop loopv 1 ; decrease CX, loop if nonzero
mov al,0fh
moy dx,typect]
out dx,al ; U39 set and disables all PROM inputs
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moy ax,chksum ; get checksum value
pop di ; restore DI
pop bp ; restore BP
ret ; return to calling routine (C language part)
-verifyl endp
; YERIFY FOR TYPE_2:
; 547748472 547145473
_verify2 proc  near
,~————- set hardware initialization ------
moy alo
moy dx epct]
out dx ,al ; U35 set and PROM Ycc input = 5Y
moy al 0ffh
mov  dx dcti2 ; set all ones to turn off 2407
out dx,al ; U23 set and sets up to read dsta from PROM
moy al,0dh
mov dx,typectl
out dx,al ; U39 set and enables PROM type_2
push  bp , push BP onto stack
moy  bp,sp ; request stack pointer value
push  di ; push DI onto stack
mov  bx,[bp+d] ; get PROM OF low pattern & starting address
moy  c¢x,[bp+6] ; get byte count (range to be verified)
moy di,[bp+8] ; get starting address of buffer memory
sthese variables are transfered from C language part
moy ah,0 ; get low byte AL
moy chksum 0 ; clear checksum
mov  _verifyok,| ; assume verify ok ! ( default, 1: success)
RooprZ:
moy albl
moy dx ,actl2a
out dx ,al ; U17 set and issues address (AD - A7) to PROM
moy al bh
moy dx actizb
out dx,al ; U12 set to activate address line A8 input, OE low
inc bx ; ncrease PROM address
moy dx ,ceti2
in al,dx ; U29 set and read data from PRBM :
cmp  _buffer[di],al ; compare buffer memory’s data with PROM’s data
-4 vok2 ; Jump if data is the same
moy _verifyok,0 ; yerify fail if data is not the same
vok2:
inc di ; increase buffer memory address
add chksum ,ax ; add checksum
loop loopy2 ; decrease CX, loop if nonzero
mov al,0fh
moy dx typect! :
out dx,al ; U39 set and disables all PROM inputs
moy ax chksum . ; get checksum value
pop di ;restore DI
pop bp ; restore BP
ret ; return to calling routine (C language part)
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—verifyz endp

YERIFY FOR TYPE_3:

54/745287 54/745387 54/745570 54/745571

54/745572 54/745573 77/875184 71/875185

—verifyd proc near
jom—— set hardware initialization ------
moy alo
mov dx epctl
out dx,al ; U35 set and PROM Ycc input = SF
moy al Offh
moy  dx dctl3 ; set all ones to turn off 7407
out dx,al ; U24 set and sets up to read data from PROM
moy al Obh
moy  dx,typect]
out dx,al ; U39 set and enables PROM type.3
push  bp ; push BP onto stack
moy  bp,sp ; request stack pointer value
push di ; push DI onto stack
moy  bx,[bp+d] ; get PROM OE low pattern & starting address
moy  ¢x,[bp+6] ; get byte count (range to be verified)
moy  di,[bp+8] ; get starting address of buffer memory
;these variables are transfered from C language part

moy ah,0 ; get low byte AL
moy  chksum,0 ; clear checksum
moy  _verifyok,l ; assume verify ok ! ( default, 1 : suocess)

loopr3:
moy al bl
moy  dx,acti3a ,
out dx,al ; U18 set and issues address (AQ - A7) to PROM
moy al bh
moy dx ,acti3b
out dx,al ; U13 set to activate another address input, OE low
nc bx ; increase PROM’s address
moy dx,cctld
in al,dx ; U0 set and read data from PROM
and al,00001111b ; get low nibble (low 4 bits)
moy  dh,buffer[di] ; get buffer memory data
and  ¢h,00001111b ;get low nibble (low 4 bits)
cmp dh,al ; compare buffer memory ‘s data with PROM'’s data
-4 vok3 ; Jumnp if data is the same
moy —yverifyok,0 ; verify fail if data is not the same

vok3:
inc di ; increase buffer memory address
add chksum ax ; add checksum
loop loopv3 ; decrease CX, loop if nonzero
moy al,0fh
mov dx ,typectl
out dx al ; UZ9 set and disables all PROM inputs
moy ax chksum ; get checksum value
pop di ; restore DI
pop bp ; restore BP
ret ; return to calling routine (C language part)- -
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endp

YERIFY FOR TYPE_4:

54/745474 54/745475 77/875180
77/875181 77/87S190 71/875191

Doopré -

vok4 :

_verifyd

proc  near
;——=——- set hardware initialization -—----
moy al,0
moy  dx,epctl
out dx,al ; U35 set and PROM Ycc input = 5Y
moy al Offh
movy  dx,dctM ; set all ones to turn off 7407
out dx,al ; U25 set and sets up to read data from PROM
moy al,07h
moy dx ,typect]
out dx ,al ; U39 set and enables PROM type_4
push  bp ; push BP onto stack
mov bp,sp ; request stack pointer value
push di ; push Dl onto stack
moy  bx,[bp+4] ; get PROM OE low pattern & starting address
mov  ox,[bp+6] ; get byte count (range to be verified)
moy  di,[bp+8]) ; get starting address of buffer memory
Jthese variables are transfered from C language part
movy  3h,0 ; get low byte AL
moy¥ chksum 0 ; clear checksum
moy  _verifyok,l ; assume verify ok ! ( default, 1: success)
moy al bl
moy  dx,actlda 4
out dx,al ; U19 set and issues address (AD - A7) to PROM
mov al bh
moy dx actl4b
out dx,al ; U14 set to activate another address input, OF low
inc bx , increase PROM's address
moy dx,cctd
in al dx i U31 set and read data from PROM
cmip  _buffer[dil,al ; compare buffer memory's data with PROM's data
jz yvok4 ; Jump if data is the same
moy ~yerifyok,0 ; verify fail if data is not the same
nc di ; increase buffer memory address
add chksum ,ax , add checksum
loop loopv4 ; decrease CX, loop if nonzero
mov al,Ofh
mov dx,typectl
out dx ,al ; U39 set and disables all PROM inputs
moy ax chksum ; get checksum value
pop di ; restore DI
pop bp ; restore BP
ret ; return to calling routine (C language part)
endp
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proceed?i :

pett:

PROGRAM FOR TYPE_1 :
54/745288

54/745188

proc  near

set hardware initialization
moy al,0

moy dx epctl

out dx ,al

moy al 0ffh

moy dx dectlt

out dx ,al

moy al Oeh

moy dx,typect]
out dx,al

push  bp

moy  bp,sp

push  di

push  si

moy  bx,[bp+d)
mov —dspadr bx
moy  cx,[bpt+6]
moy  di,[bp+8]
movy buf_ptr di
moy  chksum 0
moy  _verifyok,1
moy  dibuf_ptr
mov  al,_buffer[di]
moy prog_byte ,al
moy al bl

and al,11011111b
movy  dx,actlt

out dx,al

moy dx cctlt

in al,dx

or al prog_byte
cmp al prog_byte
2 pett

moy ~verifyok,0
moy al,0fh

moy dx,typectl
out dx,al

pop si

pop di

pop bp

ret

push  bx

push  ¢x

call —promdsp
pop cX

pop bx

; U35 set and PROM Ycc input = S5Y

; set all ones to turn off 7407
; UB set and sets up to read data from PROM

; U39 set and enables PROM type_1

; push BP onto stack

; request stack pointer value

, push Dl onto stack

; push Sl onto stack

; get prom starting address & OE low pattern
; store current address for display

; get byte count (range to be programmed)
; get starting address of buffer memory

; store buffer memory pointer

; clear checksum

; assume verify ok ! (default, 1 : success)

; initize DI
; request program byte
; store program byte

; get PROM output enable (OE) low
; U7 set and issues address (AD - A4) to PROM
; U9 set and read data from PROM

; get exact programming data byte
; jump if the programming data byte ok
; PROM data error (default, 0: fail)

; U39 set and disables all PROM inputs
; restore source index (SI)

; restore destination index (DI)

; restore base pointer (BP)

; return to calling routine

; push BX (gener al register) onto stack
; pusg CX (count register) onto stack

; display current address

; restore CX

; restore BX



pe2t:

rotate! :

pbitt :

moy

moy

mov
out

mov
out

prog_byte 0
pec21
nextbytel

51,0

prog_byte,1
pbit1
nextbit1

retryent,10
verifybit,0
disi

di di

di ptype1[di)
al,[di]
¥12_data,al
ax,[di+1]
¥12_adr ,ax
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, compare programming data byte withvQ
, Jump if the data byte not equalto O
; jump to program next data byte

; initial Si (store being progr ammed data bit)

, rotate right one bit to obtain programming data bit
5 Jump if carry=1

; Jump to program next data bit

; set retry count=10 (NO. of loops)
; clear program verify flag

; request exact program voltage input pin

disable PROM by setting OF high ---—-

albl

al,00100000b  ; get PROM output enable high

dx actll

dx ,al ; U7 set and issues address to PROM

set program data bit ---—-

al program_tbi[si]

dx dett

dx,al ; UB set and issues data bit to be programmed
set PROM Ve input #12 Y -—--

al,01000000b

dx epct]

dx ,al ; U35 set and PROM Ycc input =12V

set exact program data bit (Qi) +12 ¥ --——-

al,v12_data

dx,y12_adr

dx,al ; DG201 set to supply program voltage

set PROM OE enable ——---—-

al bl .

al,11011111b  ; get PROM output enables low

dx a0t

dx,al ; U7 set and issues address (AD - A4) for PROM
disable PROM by setting OE high -----

al bl

al,00100000b  ; get PROM output enables (OE) high

dx ,actlt

dx ,al ;U7 set

set program bit (Qi) +5 V -———-

al,i1tit1tib

dx,v12_adr

dx,al ; disable DG201 to remove +12V from PROM output

set PROM Vcc input +5 ¥ —----



no_verify! :

vibitok1.:

vibitfaill :

nextbit! :

nextbytel :
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al,00000000b
dx ,epctl
dx,al ; U35 set and PROM Ycc input =5Y
set up to read PROM --—---
al Offth
dx ,detld ; set all ones to turnoff 7407
dx,al ; UB set and sets up to read data from PROM
set PROM OE enable ------
al bl
al,L11011111b  ; get PROM output enables low
dx,actlt
dx,al ; U7 set and issues address (AO - A4) for PROM
read data from PROM---—-
dx cctli
al dx ; U9 set and read data from PROM
verifybit,0 ; compare PROM data with O
no_verify1 ; Jump if the data bit is equal to O (not verified)
verifycnt ; decrease verify count (initial value=5)
nextbitl ,; jump if the verify count is equal to O
; and to program next bit
retryl ; loop for 10 times

; Toop for retry count
al program_tbl[si) ; get program data bit which will be programmed

rfbitok1 ; jump if not equal O (verify data bit ok)
retrycnt , decrease retry count (initial value=10)
vfbitfaill ; jump if retry count is equal to O
retryl ; Jump to reprogram the data bit
verifycnt,S ; set additional S pulse for programming
verifybit, 1 ; bit verify ok (default, 1: success)
retryl ; jump to reprogram the data bit
—verifyok,0 ; verify fail (programming fail)
al,0fh
dx ,typectl
dx,al ; U39 set and disables all PROM inputs
si ; restore source index (S1)
di ; restore destination index (DI}
bp ; restore base pointer (BP)

; return to calling routine
si ; increase programmed data bit count
$1,8 ; compare the programming data bit with 8
nextbytel ; jump if the data byte (8 bits) has been programmed
rotatel ; jump to program next data bit
ah,0 ; get low byte AL
al prog_byte ; store program byte
chksum ,ax ; add checksum value
bx ; ncerase PROM address
—dspadr ,bx , store display address
buf_ptr ; increase buffer memory address
(3% ; decrease byte count which is to be programmed
end! 5 Jump if byte count is equal to O
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jmnp proceed1 ; Jump to program next byte
endt :

moy al,0fth
moy dx,typectl
out dx,al ; U39 set and disables all PROM inputs
mov ax ,chksum ; get checksum value
pop si ; restore source index (SI)
pop di ; restore destination index (D1)
pop bp ; restore base pointer (BP)
ret ; return to calling routine

—programi endp

; PROGRAM FOR TYPE_2: ,

; 54/745472 54/745473

—program2 proc near

;--—--- set hardware initialization -—----
moy al,0
moy dx epctl
out dx ,al ; U35 set and PROM Ycc input = 5¥
moy al Offh
mov  dx,detl2 ; set all ones to turn off 7407
out dx,al ; U23 set and sets up to read data from PROM
mov al,0dh
moy dx ,typect]
out dx ,al ; U39 set and enables PROM type_2
push bp : push BP onto stack
moy bp,sp ; request stack pointer value
push di ; push D1 onto stack
push  si ; push Sl onto stack
mov  bx,[bp+4] ; get prom starting address & OE low pattern
moy —dspadr bx ; store current address for display
movy  ¢x,[bp+6]) ; get byte count (range to be programmed)
mov  di,[bp+8] ; get starting address of buffer memory
moy buf_ptr di ; store buffer memory pointer
moy chksum ,0 ; clear checksum
moy  _verifyok,1 ; assume verify ok ! (default, 1: success)
proceed2:

mov di buf_ptr ; initize DI

mov  al,buffer[di] ;request program byte
moy prog-byte,al ; store program byte

mov  al,bl

moy dx,acti2a

out dx ,al ; U17 set and issues address (AD - A7) to PROM
moy al bh

and al,11111101b  ; get PROM output enable (OF) low
moy dx,actl2b .
out dx ,al ; U12 set and activate address line A8 input, OF low

moy dx ,cetl2
in al,dx ; U29 set and read data from PROM

or al prog_byte

cmp al prog_byte ; get exact programming data byte

hr4 pcl2 ; jump if the programming data byte ok
mov  _verifyok,0 ; PROM data error (default, O: fail)



pcl2:

pc22:

rotate2:

pbit2:

retry2:
;== L8> —-

; —=<b> —-
; ===={C» ----

Y, P
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al,om
dx typect]
dx ,al , U39 set and disables all PROM inputs
si ; restore source index (Sl)
di ; restore destination index (D1)
bp ; restore base pointer (BP)
; return to calling routine
bx ; push BX (general register) onto stack
(5% ; pusg CX (count register) onto stack
—promdsp ; display current address
ox ; restore CX
bx ; restore BX
prog_byte 0 ; compare programming data byte with 0
pc22 ; Jump if the data byte not equal to O
nextbyte2 ; Jump to program next data byte
5i,0 ; initial Si (store being programmed data bit)
prog_byte,1 ; rotate right one bit to obtain programming data bit
pbit2 ; jump if carry=1
nextbit2 ; jump to program next data bit
retrycnt,10 ; set retry count=10 (NO. of loops)
verifybit 0 ; clear program verify flag
di,si
didi
di ptype2|di
al,[di]
v12_data,al
ax,[di+1]
¥12_adr ,ax ; request exact program voltage input pin
disable PROM by setting OF high -—-—-
al bh
al,00000010b  ; get PROM output enable high
dx actizb
dx,al ; U2 set JOF high
set program data bit -———-
al program_tbi[si)
dx ,detl2
dx ,al ; U232 set and issues data bit to be prograrmed
set PROM VYec input 412 V —-—-
a1,01000000b
dx epctl
dx ,al ; U35 set and PROM Yee input =12V
set exact program data bit (Qi) +12 Y ---—
al,r12_data
dx,¥12_adr
dx,al ; DG201 set to supply program voltage
set PROM OE enable -—-—--
albh

al,11111101b

; get PROM output enables low



;=< @) -

no_verify2:

vibitok2:

vibitfail2:

nextbit2 :
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dx,actizb
dx,al ; U12 set and activate address line A8 input,OF low
disable PROM by setting OE high -—---
albl
al,00000010b  ; get PROM output enables (OE) high
dx acti2b
dx,al ; U12 set ,OE high
set program bit (Qi) +5 V¥ --—-—
al,ifttit111b
dx,v12_adr
dx,al ; disable DG201 to remove +12V from PROM output
set PROM Vcc input 45 ¥ ~———-
al,00000000b
dx,epctl
dx,al ; U3S set and PROM Vec input =5v
set up to read PROM ———---
al Offh
dx,dct12 ; set all ones to turn off 7407
dx,al ; U23 set and sets up to read data from PROM
set PROM OE enable ————-—- :
al,bl
al,11111101b  ; get PROM output enables low
dx ,acti2b
dx,al ; U12 set and issues address (A8) for PROM
read data from PROM-----
dx,ccti2
al dx ; U29 set and read data from PROM
verifybit,0 , compare PROM data with O
no_verify2 ; jump if the data bit is equal to O (not verified)
verifycnt ; decrease verify count (initial value=35)
nextbit2 ; Jump if the verify count is equal to O
; and to program next bit
retry2 ; Toop for 10 times

; Yoop for retry count
al program_tbi[si] ; get program data bit which will be programmed

¥fbitok2 ; Jump if not equal O (verify data bit ok)
retrycnt ; decrease retry count (initial value=10)
vTbitfail2 ; jump if retry count is equal to O
retry2 ; Jump to reprogram the data bit
verifycnt,S ; set additional 5 pulse for programming
verifybit,1 ; bit verify ok (default, 1 : success)
retry2 ; Jump to reprogram the data bit
—verifyok,0 ; verify fail (programming fail)

al,0fh

dx ,typectl

dx ,al ; U39 set and disables all PROM inputs
si ; restore source index (SI)

di ; restore destination index (D1}

bp ; restore base pointer (BP)

; return to calling routine
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inc s ; Increase programmed data bit count
cmp 5,8 , compare the programming data bit with 8
jz nextbyte2 ; jump if the data byte (8 bits) has been programmed
jmop rotate2 ; Jump to program next data bit '
nextbyte2:
mov ah,0 ; get low byte AL
moy al prog_byte ; store program byte
add chksum ,ax ; add checksum value
inc bx , incerase PROM address
moy  _dspadr bx ; store display address
nc buf_ptr , increase buffer memory address.
dec ox ; decrease byte count which is to be programmed
)74 end2 ; jump if byte count is equal to O
jnp proceed2 5 Jump to program next byte
end2:

movy  al,0fh
moy dx ,typectl
out dx,al ; U39 set and disables all PROM inputs
moy ax chksum ; get checksum value
pop si ; restore source index (S1)
pop di ; restore destination index (DI)
pop bp ; restore base pointer (BP)
ret ; return to calling routine

—program?2 endp

; PROGRAM FOR TYPE_3:

; 54/745287 54/745387 54/74S570 54/745571

; 54/745572 54/745573 777875184 71/875185

—program3 pro¢c  near

Jm———— set hardware initialization ~---—

mov al0
mov dx epct]
out dx ,al ; U35 set and PROM Ycc input = 5Y
moy al Offh
moy  dx,dctl3 ; set all ones to turnoff 7407
out dx,al ; U24 set and sets up to read data from PROM
moy¥ al Obh
mov dx, typect]
out dx ,al ; U39 set and enables PROM type_3
push  bp ; push BP onto stack
mov bp,sp ; request stack pointer value
push  di ; push Dl onto stack
push  si ; push Sl onto stack
moy  bx,[bp+4] ; get prom starting address & OE low pattern
mov —dspadr bx ; store current address for display
moy  ox,[bp+6] ; get byte count (range to be programmed)
mov  di,[bp+8] ; get starting address of buffer memory
mov  ax,[bp+10]
movy  e_pattern,ah ; get PROM O low pattern (enabled)
mov  ax,[bp+12] -
mov  d_pattern,ah ; get PROM OF high pattern (disabled)
mov buf_ptr di ; store buffer memory pointer
moy  chksum,0 ; clear checksum



pcl3:

pc23:

rotate3:

pbit3:

:

~verifyok,1

di buf_ptr

al _buffer[di]
al,00001111b
prog-byte al
temp ,al

al bl
dx,acti3a
dx,al

al bh
al,e_pattern
dx,actiZb
dx,al

dx ,ccti3

al,dx
al,00001111b
al prog_byte
al prog_byte
pel3
~yerifyok,0
al Oth
dx,typectl
dx,al

si

di

bp

bx

©X
—promdsp
cx

bx
prog-byte 0
pe23

nextby te3

si,0

prog_byte,1
pbit3
nextbitd

retrycnt,10
verifybit,0
di,si

di,di

di ptype3[di]
al,[di)
v12_data,al
ax,[di+1]
¥12_adr ,ax
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; assume verify ok ! (default, 1: success)

, initize DI

; request program byte

; get low nibble (low 4 bits)
; store program byte

; store program byte

; U18 set and issues address (AD - A7) to PROM

; U13 set to activate address (A8-A10) input,OF low

; UB0 set and read data from PROM
; get low nibble (low 4 bits)
; get exact programming data byte

; jump if the programming.data byte ok
; PROM data error (default, O: fail)

; U39 set and disables all PROM inputs
; restore source index (SI)

; restore destination index (DI)

; restore base pointer (BP)

; return to calling routine

; push BX (gener al register) onto staok

; pusg CX (count register) onto stack

; display current address

;restore CX

; restore BX

; compare programming data byte with O
; jump if the data byte not equal to O

; Jump to program next data byte

; initial Sl (store being programmed data bit)

; rotate right one bit to obtain programming data bit
; Jump if carry=1

; jump to program next data bit

; set retry count=10 (NO. of loops)
; clear program verify flag

, request exact program voltage (DG201)
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disable PROM by setting OF high ---—-

al bh

ald_pattern ; get PROM output enable high (disable PROM)
dx,acti3b

dx,al ; U13 set, OF high

set program data bit ---—

al program_tbi[si]

dx det13

dx,al , U24 set and issues data bit to be programmed
set PROM Ycc input +12 Y -~——-

al1,01000000b

dx epotl

dx,al 5 U35 set and PROM Yec input =12Y

set exact program data bit (Qi) +12 Y ——-—-

al,v12_data

dx,¥12_adr

dx ,al ; DG201 set to supply program voltage

set PROM OE enable —-—-—

alph

al,e_pattern ; get PROM output enables low (enable PROM)
dx,acti3b

dx,al ; U3 set and issues address to PROM

disable PROM by setting CE high -—---

al bh

al d_pattern ; get PROM output enables (OE) high (disable PROM)
dx ,acti3b

dx,al ; U3 set, OE high

set program bit (Qi) +5 ¥ ———-

al,i1111111b

dx,v12_adr

dx,al ; disable DG201 to remove +12V from PROM output
set PROM Yec input 45 ¥V ~-—-

a1,00000000b

dx,epctl

dx,al ; U3S set and PROM Ve input =SV

set up to read PROM —----—-

al,0ffh

dx det13 ; set all ones to turn off 7407

dx,al ; U24 set and sets up to read dsta from PROM
set PROM OE enable —---—-

al bh

al,e_pattern ; get PROM output enables low

dx ,acti3b

dx,al ; U132 set, OF high

read data from PROM--—--

dx ,ceti3

al,dx ; U30 set and read data from PROM
verifybit,0 ; compare PROM data with 0

no_verify3 ; jump if the data bit is equal to 0 (not verified)
verifycnt ; decrease verify count (initial value=5)
nextbit3 ; Jump if the verify count is equal to O
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; and to program next bit
jmp retry3 ; loop for 10 times .
no_verify3: ; Toop for retry count :
test  al program_tbl[si] ; get program data bit which will be progrmd
jnz vfbitok3 ; Jump if not equal O (verify data bit ok)
dec retryent ; decrease retry count (initial value=10)
iz ¥fbitfail3 ; Jump if retry count is equal to O
jmp  -retry3 ; jump to reprogram the data bit
vfbitok3:
moy verifycnt,S , set additional S pulse for programming
moy  verifybit,! ; bit verify ok (default, 1 : success)
jmp  retry3 ; jump to reprogram the data bit *
ribitfail3:
moy  _verifyok,0 ; verify fail (programming fail)
moy al,0fh
moy dx typectl
out dx,al ; U39 set and disables all PROM inputs
pop si ; restore source index (SI)
pop di ; restore destination index (DI)
pop bp ; restore base pointer (BP)
ret ; return to calling routine
nextbitZ : *
i si , increase programmed data bit count
cmp si,4 ; compare the programming data bit with 8
jr4 nextbyte3 ; jump if the data byte (8 bits) has been programmed
jmp rotate3 ; jump to program next data bit
nextbyte3:
movy ah,0 ; get low byte AL
moy al,temp ; store program byte
add chksum ,ax ; add checksum value
inc bx , incerase PROM address
mov  _dspadr bx ; store display address ‘
inc buf_ptr ; increase buffer memory address
dec cx ; decrease byte count which is to be programmed
-4 end3 ; Jump if byte count is equal to O
jmp proceed3 ; Jump to program next byte
end3:
moy al,0th
moy dx,typect]
out - dx,al ; U39 set and disables all PROM inputs
moy ax ,chksum ; get checksum value
pop si ; restore source index (S
pop di ; restore destination index (D)
pop bp ; restore base pointer (BP)
ret ; return to calling routine
—program3 endp

PRGORAMFOR TYPE_4:
54/745474 54/745475 77/875180
; 77/87S181 77/875190 77/875191
—programd proc  near
e set hardware initialization ------
moy al,o



proceedd :

pcid:

dx,epctl

dx ,al
al,0ffh
dx,dcti4
dx,al
al,07%h
dx,typectl
dx,al

bp

bp,sp

di

si
bx,[bp+4]
—dspadr bx
cx,[bp+6)
di,[bp+8]
ax,[bp+10])
e_pattern,sh
ax,[bp+12]
d_pattern,ah
buf_ptr di
chksum ,0
~verifyok,1

di buf_ptr

al,_buffer [di]

prog-byte al
al bl

dx ,actMa
dx,al

al,bh

al e_pattern
dx,actidb
dx,al
dx,cctid
al,dx

al prog_byte
al,prog_byte
pcld
_verifyok 0
al,0fh

dx ,typectl
dx,al

si

di

bp

prog_byte 0
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; U35 set and PROM Ycc input = 5Y

; set all ones to turn off 7407
; U25 set and sets up to resd dats from PROM

; U39 set and enables PROM type_4

; push BP onto stack

; request stack pointer value

; push Dl onto stack

; push Sl onto stack

; get prom starting address & O low pattern
; store current address for display )

; get byte count (range to be programmed)

; get starting address of buffer memory

; store PROM enable pattern

; store PROM disable pattern

; store buffer memory pointer

; clear checksum

; assume verify ok ! (default, 1 : success)

; initize DI
; request program byte
; store program byte

; U19 set and issues address (AD - A7) to PROM

; U31 set and read data from PROM

; get exact programming data byte
5 Jump if the programming data byte ok
; PROM data error (default, O: fail)

; U39 set and disables all PROM inputs
; restore source index (SI)

; restore destination index (DI)

; restore base pointer (BP)

; return to calling routine

: push BX (general register) onto stack
; pusg CX (count register) onto stack

; display current address

; restore CX

; restore BX

; compare programming data byte with 0
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nz pec21 , jump if the data byte not equal to O
24 Jp nextby te4 ; Jump to program next data byte

pc24:

moy si,0 ; initial S (store being programmed data bit)
rotated

ror prog_byte 1 ; rotate right one bit to obtain programming data tit

i pbit4 ; Jump if carry=1

Jop nextbit4: ; jump to program next data bit
pbit4 :

moy  retrycnt,10 ; set retry count=10 (NO. of loops)

movy  verifybit,0 ; clear program verify flag

moy disi

add  didi

movy  di ptyped{di]

movy  al,[di)

moy vi2_data,al

moy  ax,[di+1]

mov ¥12_adr ,ax ; request exact program voltage (DG201)
retry4
;= L8> —- disable PROM by setting O high ——-

mov al bh

or al d_pattern ; get PROM output enable high

moy dx ,actl4b

out dx,al ; U14 set , OE high

S set program data bit ———-

movy  al program.tbllsi]

mov  dx,detld

out dx,al ; U2S set and issues data bit to be programmed
; ——-<b> ——- set PROM Yo input +12 Y ————~

moy  al, 01000000

moy  dx,epctl

out dx,al ; U35 set and PROM Ve input =12V
;——==LC> - set exact program data bit (Qi) +12V -——--

movy al,v12_data

moy dx,v12_adr

out dx ,al ; DG201 set to supply program voltage
;—=<d> —- set PROM OE enable ----—-

moy al,bh

or al,e_pattern ; get PROM output enables low

mov dx ,actl4b

out dx ,al ; U14 set and issues address (AD - A7) for PROM
;-8 -——- disable PROM by setting OE high -—-—-—-

moy al,bh

or al, d_pattern ; get PROM output enables (OE) high

moy dx ,actl4b

out dx,al ; U14 set, OE high
— set program bit (Qi) +5 ¥ -----

mov  al,11111111b

moy dx,y12_adr

out dx,al ; disable DG201 to remove +12¥Y from PROM output
;- set PROM Vec input 45 ¥ ————-

mov 31,00000000b



no_verify4 :

¥fbitokd :

vibitfaild :

nextbit4:

nexthyted :
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dx epctl
dx al ; U35 set and PROM Yco input =5V
set up to read PROM ------
al Offh
dx,dcti4 ; set all ones to turn off 7407
dx ,al ; U2Z5 set and sets up to read dats from PROM
set PROM OE enable --——-—-
al bh
al e_pattern ; get PROM output enables low
dx,actl4b
dx,al ; U19 set and issues address (AD - A7) for PROM
read data from PROM-----~
dx,cctid
al dx ; U31 set and read data from PROM
verifybit,0 ; compare PROM data with O
no_verify4 ; jump if the data bit is equal to O (not verified)
verifycnt ; decrease verify count (initial value=5)
nextbit4 ; Jump if the verify count is equal to O
; and to program next bit
retry4 ; Toop for 10 times

; Yoop for retry count
al program_tbl[si] ; get program data bit which will be programmed

vbitok4 ; Jump if not equal O (verify data bit ok)
retryent ; decrease retry count (initial value=10)
rfbitfaid ; jump if retry count is equal to O
retryd ; Jump to reprogram the data bit
verifycnt,S ; set additional 5 pulse for programming
verifybit,1 ; bit verify ok (default, 1: success)
retry4 ; jump to reprogram the data bit
—verifyok,0 ; verify fail (programming fail)
al,0fh
dx,typectl
dx,al ; U39 set and disables all PROM inputs
si ; restore source index (S1)
di ; restore destination index (DI}
bp ; restore base pointer (BP)

; return to calling routine
si ; increase programmed data bit count
51,8 ; compare the programming data bit with 8
nextby teq ; jump if the data byte (8 bits) has been programmed .
rotated ; jump to program next data bit
ah,0 ; get low byte AL
al prog_byte ; store program byte
chksum ,ax ; add checksum value
bx ; incer ase PROM address
—dspadr bx ; store display address
buf_ptr ; increase buffer memory address
cX ; decrease byte count which is to be programmed
end4 ; jump if byte count is equal to O
proceedd ; jump to program next byte



—programd
_TEXT

moy

2
38

2EE3

133

al,0th

dx ,typect]
dx ,al

ax ,chksum
si

di

bp

; U39 set and disables all PROM inputs
; get checksum value

; restore source index (SI)

; restore destination index (D1}

; restore base pointer (BP)

; return to calling routine
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APPENDIX, B

A1: BUFFER STARTING ADDR.
A2: BUFFER ENDING ADDR.
A3: CHECKSUM STORED ADDR.
(OPTION)
7FFF2A22A12
TFFF2A320

l INCREASE I
{ BUFFER ADDRESS

STORE CHECKSUM

| DISPLAY CHECKSUM |
L_1_J
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( pisPLAY )

Al: BUFFER STARTING ADDR.
A2: BUFFER ENDING ADDR.

CHECK PARA.
7FFFZA22A120
oK ?

SET COUNT
=A2-Al+]

SET
BUFFER ADDR.=A1

READ BUFFER DATA

L

DECREASE
COUNT
INCREASE NO .
BUFFER ADDRESS C°U§T ©
YESY,

Ad

( RETURN )




CHECK PARA

A1: BUFFER STARTING ADDR.
A2: BUFFER ENDING ADDR.
D: NEW DATA

ZFFF2A22A120
D ISHEX. *

DISPLAY

-
FILL DATA ERROR

oK 2

SET COUNT
=A2-Al1+1

SET
BUFFER ADDR.=A1

INCREASE

BUFFER ADDRESS |

YRITE DATA INTO BUFFER

DECREASE
COUNT

NO

YES

DISPLAY
FILL DATA COMPLETE

(" RETURN )
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(' INSERT )

L 4

SET

BUFFER ADDR.=A1

ale

/

READ
KEYBOARD

/

WRITE
HEW DATA INTO BUFFER

INCREASE

BUFFER ADDRESS

( RETURN )
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( DELETE )

A1: BUFFER STARTING ADDR.
AZ: BUFFER ENDING ADDR.

CHECK PARA.

7FFF2A22A120
OK 7

NO

4

SET COUNT
=A2-Al+]

SET

BUFFER ADDR.=A1
o
_*
REPLACE DATA
A2+ 1 INTOAI

DECREASE
COUNT

INCREASE NO
BUFFER ADDRESS

YES

DISPLAY
DELETE DAT A COMPLETE

4

( RETURN )




SET

BUFFER ADDR.=A1

24

ol R

) 4

/ READ /
KEYBOARD
V4

YES

IS HEX *

WRITE
HEW DATA INTO BUFFER

NO

INCREASE

BUFFER ADDRESS

*i

( RETURN )
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( uPLoAD )

DISPLAY
CREATE FILE FAILURE

DISPLAY
|MEHMORY R ANGE ERROR

SET COUNT

= MEMORY RANGE

<

p

WRITE DATA

FROM BUFFER TO DISK

h 4

DECREASE
COUNT

NO " COUNT-0

?

YES

DISPLAY

UPLOAD COMPLETE

( RETURN )

176



(DO‘I"NLO AD HE@

PARA. EXIST

YES

?

NO

SET
BUFFERADDR.= 0

YES

DISPLAY
OPEN FILE F AILURE

SET COUNT

= END OF FILE

WRITE DATA
FROM DISK TO BUFFER

DECREASE
COUNT

INCREASE NO
BUFFER ADDRESS

YES

DISPLAY
DOWNLOAD COMPLETE

o

( RETURN )
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A1: BUFFER STARTING ADDR.
A2: BUFFER ENDING ADDR.
A3: DESTINATION ADDR.

CHECK PARA

TFFF2A224120 SN0

TFFF2A320
oK ?

SET COUNT
=A2-Al+1

SET
BUFFER ADDR.=A3

5y

INCREASE
BUFFER ADDRESS

v

b

YRITE DATA INTO BUFFER

i

DECREASE
COUNT

NO

YES

DISPLAY
COPY DATA COMPLETE

( RETURN )
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(DOVHLO AD Blﬂ)

PARA. EXIST

YES

?

NO

SET
BUFFERADDR.= 0

YES

DISPLAY

OPEN FILE FAILURE

SET COUNT

= END OF FILE

b o

WRITE DATA
FROM DISK TO BUFFER

DECREASE
COUNT

INCREASE NO
COUNT=0
BUFFER ADDRESS ?

YES

DISPLAY
DOWNLOAD COMPLETE

&

(" RETURN )
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(" HELP ) ( TvPE )

PARA. EXIST PARA. EXIST

DISPLAY DISPLAY
COMMAND SUMMARY PROM TYPES
( RETURN ) ( RETURN )

( auwt )

PARA. EXIST

GO TO pos

( RETURN )
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APPENDIX C

HELP Command

!u

b
[

13 the command keyword for Help.

This command displays a summary of commands and syntax.

Example:

® ?2<«CR>

COMMAND

DESCRIPTION

BT
CTalaz([a3]
CTal a2 [a3]
D ata2

F ata2 d

G Tlata2a3)
| al

K atl a2

M al

R T (sl aza3]
1

¥ Tlalaza3]
u

1%

X alaZa3

o .uN

BLANK CHECK
CHECKSUM (TOTAL)
CHECKSUM (EXOR)
DISPLAY BUFFER MEMORY
FILL DATA

PROM PROGRAMMING
INSERT DATA

DELETE DATA

MODIFY DATA

READ DATA FROM PROM
DISPLAY PROM TYPES
YERIFY

UPLOAD HEX FILE
DOWNLOAD HEX FILE
COPY BUFFER MEMORY
DOYYNLOAD BINARY FILE
HELP

QUIT TO DOS
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TYPE Command

T

T i$ the command keyword for PROM Type.

This command displays all PROM types and size.

Example:

% T<«R»
PROM TYPES SIZE
745188/545288 32%8
745288/545288 32X8
745287/545287 256X4
745387/545387 256X4
7454372/545472 S1248
745473/545473 512X8
745474/545474 512x8
745475/545475 512X8
745570/545570 51244
7455717545571 512X4
7455727545572 1024X4
745573/545573 1024X4
775180/875180 10248
775181/875181 1024X8
775184/875184 204848
775185/875185 2048X8
775190/875190 2048x8
7751917875191 2048X8

%

* MEMORY COMMANDS *
These comamnds allow the user to access and manipulate data in the PC-XT's buffer memory. The
address range is from Q000H- 7FFFH.

DISPLAY Command

D start-address end-address

D is the command keyword for Display.
start-address i3 & hexadecimal address where the Display operation begins.
end-address i3 a hexadecimal address indicating the last memory location of the range

to be displayed.
Start- and end-addresses define the display range.

Example: Display the memary contents 0000H to OOOFH.
% DOFLR>

0001020304050607 0809 04A 0B 0C 0D OE OF
0000 Q0QO000000000QDCO0DQNO0QNO0OQO00OO0O ...
R
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FILL Command

F start-address end-address value

F is the command keyword for Fill.

start-address i3 a hexadecimal address where the Fill operation begins.

end-address i3 & hexadecimal address indicating the last memory location of the range
to be filled.

value is 8 hexadecimal value to be written into the specitied memory range.

Fill causes a specified value to be written into the defined range (overwritting previous data).
Example: Fill the data range from OD0OH to ODOOFH with a value of 8 and then display the results.

% FOF 8<«CR>
FILL DATA COMPLETE !
X DOF«CR
0001 020304050607 0809 0A0BOC 0D OE OF
0000 0B808080B080808080808080808080808 ...............
4

INSERT Cormmand

| atart-address

i is the commmand keyword for Insert.
start-address is 8 hexadecimal address where the Insert operation begins.

Enter " | " and the address where data is to be inserted. Input a hexadecimal value and then press
<CR> to advance to the next memory address. Specified values are inserted into memory beginning
at the start-sddress. Original data at the loaction where new values are inserted is pushed down in
the PC-XT buffer memory. Enter a <CR> or <ESC> without a value to ter minate insert mode.

Example: Display the region to be affected, execute the Insert command and then display the
results.

® DOF<CR> :
N0 01 02 03 040506 07 08 09 0A 0B OC OD OE OF
0000 0000000000000COOOOOO00O000C0OCOO

% | 5«R>

0005 1<«CR>

0006 2<CR>

QQ07 3<CR»

0004 4<«CR>

0009<«CR>

X DOFCR:

0001 0203 040506070809 0A 0B OC OD QE OF

gop0 Q0O000DOOQOO0O102030400000000000000 .

&
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KILL Commvand

K start-address end-address

K is the command keyword for Kill (delete).

start-address s a hexadecimal address where the Kill operation begins.

end-address i3 a hexadecimal address indicating the last memory location of the range
to be deleted.

The contents of the specified range are deleted and data immediately following the end-address is
shifted to the start-address (filling in the deleted memory range).

Example: Display the area to be affected, execute the Kill command and then display the results.
® DOFLR>

0001 020304050607 0809 0A 0B OC OD OE OF
0000 08080804050808090909000000000000 ...
% K46«R>

DELETE DATAN COMPLETE !

% DOF«<R>

0001 02030405060708090A0BO0C 0D OE OF
Q000 08080804090909000000000000000000 ...
%

COPY Comrand

X start-address end-sddress destinstion-address

A is the command keyword for Copy.

start-address is 8 hexadecirnal address where the copy operstion begins.

end-address is & hexadecimal address indicating the 1ast memory location of the range
to be copied.

destination-sddress is the beginning hexadecimal address in the PC-XT buffer memory where
the specified data will be copied.

Data in the specified range is com'éd to the destination address. Data in the memory range that is
copied does not change; while the original data at the destination memory range is overwritten.

Example: Display the area to be affected, perform the Copy command and then display the results.
% DOF<«<R>
0001 0203 040506070809 0A0BOCODCEOF
0000 00010203040506070000000000000000 ...
® X 16 10<«R>
COPY DATA COMPLETE !

% DOF<<CR>

0001 020304050607 0809 04A0B0C 0D OE OF
0000 00010203040506070000000000000000 ................
0010 000102030405060700G00000000000G000 ...

%
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MODIFY Command

M start-address

M is the command keyword for Modify.
start-address is 8 hexadecimal address where the Modify operation begins.

When " M " and a start-address is specified, the CRT displays a range {from OOH to OFH) of
memory contents including the start-address. Data can be selectively modified by inputting the
start-address and making the necessary changes. To modify data at the present cursor location,
enter the desired data and a space bar to move the cursoer to the next byte. To move the cursor to
the next byte without changing dats enter a spqce bar; current data values are echoed. To display
the next line simply press 8 <CR>. Enter <ESC> to exit modification mode and asbort any changes
made to the current line.

Example: Display buffer memory contents 0000H to 00OFH with the Modify command.

® M 4«CR>

000t 0203 040506070809 0A 0B 0OC 0D OE OF
0000 00000000000000000000000000000000

01 02 03 04 05<CR>

Q010 000000000000000000000000O0OOOOCOOOD<ESC
% DOF«CR:

0001020304050607 0809 04A0B0C 0D OE OF
0000 00000000010203040000000000000000 ...
X

Note: 'when editing data only enter one or two characters at a time. If the first character is zero,
it can be omitted {Exarnple: Entering “ & " is the same as entering “0A™).

* FUNCTION COMMANDS *

BLANK CHECK Command

B type

B is the command keyword for Blank Check.
type is the part number of the device in the socket.

The range checked depends on device type (Example: the range of 745188 is 0000H to 001FH).
Place the device to be checked into the socket and input the Blank Check cornmand. If the memory
content of the device is all GOH, it indicates the device is empty.

Example:
% B 745188«CR>

BLANK CHECK 0K !
%
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CHECKSUM (TOTAL) Command

CT start-address end-address [destination-address]

CcT is the command keyword for Checksum (TOTAL).

start-address i$ a hexadecimal address in the PC-XT buffer memory where the
Checksum operation begins.

end-address is 8 hexadecimal address indicating the last location of the range to be
checked.

destination-address s an optional parameter that stores the checksum vslue to & specified
address in the PC-XT buffer memory.

Checksum is automatically performed on dsts stored in the PC-XT buffer memory after most
operations. It may also be performed at any other time by using the Checksum command. These
commands are most useful after download operations, though start- and end-addresses must be
specified for checksum commands.

Example: Display the area to be affected, execute the Checksum (TOTAL) command and then
display the results.

® DOF«CR>
0001 020304050607 0809 0A 0B OC 0D OE OF
0000 00010203040506070000000000000000 ................
% CTOF E<CR>
THE CHECKSUM IS : 001C (TOTAL)
% DOF<«CR:
0001 020304050607 0809 0A 0B OC OD OF OF

0000 000D1020304050607000000000000001C ...
4

DOWNLOAD Command ( BINARY file)
Z

Z is the command keyword for Download {binary file)

Example: To download a binary file 222 from diskette to the PC-XT buffer.
® IR

DOWMNLOAD BINARY FILE TO MEMORY, ENTER FILE NAME : 222
DOWNLOAD COMPLETE !
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CHECKSUM { EXOR) Command

CX start-address end-address [destination-address]

CX i$ the command keyword for Checksum (EXOR).

start-address is 8 hexadecimal address in the PC-XT buffer memory where the
checksum operation begins.

end-address i3 a hexadecimal address indicating the last location of the range to be
checked.

destination-address is an optional parameter that stores the checksum value to a specified
address in the PC-XT buffer memory.

Checksum (EXOR) is performed exactly the same as Checksum (TOTAL). The only difference is
that a one-byte 2's complement for the sum of the specified dats range is provided.

Example: Display the ares to be affected, execute the Checksum (EXOR) command and then display
the results.

% DOF<LR>
00010203040506070809040B0C 0D OE OF
0000 00010203040506070000000000000000 ................

% CT OF B<CR>
THE CHECKSUM IS : E4 (EXOR)
% D OF<«CR>
0001 02 03 04 05 06 07 08 09 0A 0B OC OD OF OF
0000 0001 020304050607000000000000€E400 ...
®

DOWNLOAD Command { HEX file)

W

W is the command keyword for Download {HEX file).

Example: Assume there are a hex file " 223 " in the diskette, execute the Download command and
then display the results.

% W<CR»
DOWNLOAD HEX FILE TO MEMORY, ENTER FILE NAME: 223

DOWNLOAD COMPLETE !
%® DO ZFCR>
0001 020304050607 08090A08B0C 0D OE OF
Q000 4583C4060BC0756D8B460A05 06005
0010 BBFF ?FSOBBFFO00S08D46FE SO 8D 46 F
%

057
C50 ..P.PFPFP
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READ Command

R type [start-address end-address destination-address]

R i3 the command keyword for Read.

type 18 the part numer of the device in the socket.

start-address is an optional parameter which is a hexadecimal address in the device's
memory specifying the start of the data range to be read.

end-address 13 an optional parameter which is a hexadecimal address in the device's

memory indicating the last location of the data range to be resd.
destination-address is an optional parameter which is the beginning hexadeci mal address in
the PC-XT buffer memory where the specified data will be written.

Place the device to be read into the socket and input the Read command. The start-address must be
less than the end-address. The start- and end-addresses must be within the device's memory
address range. And the destination-address must be within the PC-XT buffer memory address
range. Otherwise, an error message displays.

Example:
® R 745188
READ PROMOK !
THE CHECKSUM IS : 20 (EXOR)
THE CHECKSUM IS : 1FEO (TOTAL)
%

¥YERIFY Command

¥ type [start-address end-address destination-address]

¥ is the command keyword for Yerify.

type is the part numer of the device in the socket.

start-address is an optional parameter which is a hexadecimal address in the device’s
memory specifying the start of the data range to be verified.

end-address i3 an optional parameter which is a hexadecimal address in the device's

memory indicating the 1ast location of the data range to be verified.
destination-address - is an optional parameter which is the beginning hexadecimal address in
the PC-XT buffer memory where the specified data will be verified.

# device in the socket can be verified by comparing its memory contents with data in the PC-XT
buffer memory. Place a device into the socket; program it according to previous instructions, and
then input the Yerify cornrand.

Exarnple:
® ¥ 745188
PROM YERIFY OK !
THE CHECKSUMIS : 20 (E)_(EIR)
THE CHECKSUM IS : 1FEO {TOTAL)
%

UPLOAD Command (HEX file)
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U

U is the command keyword for Upload.

Example:

% U<CR>
UPLOAD HEX FILE FROM MEMORY, ENTER FILE NAME : 224<CR>
DISPLAY WHEN IN PROCESSORING (Y/N) : Y
UPLOAD MEMORY RANGE : 0 2F

: 10000000000102030405060708090A0B0CODOEOF 78
:10001000101112131415161718191A1BICIDIEIF68
:100020000000000000000000000000000000000000
: 00000001FF

UPLOAD COMPLETE !
%

PROGRAM Command

G type [start-address end-sddress destination-address]

G i3 the command keyword for Program.

type is the part numer of the device in the socket.

start-address is an optional parameter which is a hexadecimal address in the PC-XT
buffer memory specifying the start of the data range to be programmed.

end-address is an optional parameter which is a hexadecimal address in the PC-XT

buffer indicating the last location of the dats range to be programmed.
destination-address is an optional parameter which is the beginning hexadecimal address in
the device memory where the specified data will be programmed.

Place the device to be programmed into the socket and input the Program command. The start-
address must be less than the end-address. The start- and end-addresses must be within the PC-
XT buffer memory address range. And the destination-address must be within the device's internal
memory address range. Otherwise, an error message displays.

Example:
% G 7451688CR>
PROGRAMMING NOW !...
DO1F
PROGRAMMING 0K !
THE CHECKSUM 1S : 20 (EXOR)
THE CHECKSUM IS : 1FEQ {TOTAL)
y 4
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APPENDIX D

1/0 Channel Signals

Direc-

Signal Funcuon tion Pin
GND Signal ground — BI, B31, B10
RESE'T DRV Active high signal to reset svstem on Output B2

power-up, synchronized to falling
edge of clock
+5 V o+ 0 Supply voluage — B3, B29
IRQ2-1RO)7 Interrupt request lines 2 through 7. Inpaut B4 (1RQ2).
Interrupt request is generated by a B21 (IRQ7)
low-to-high transition that is held through B25
high untl acknowledged by proces- (IRQ3)
sor. Prioritized with decreasing prior-
ity from IRQ2 to IRQ7
=5V + 10% Supply voltage — B5
DRQI-DRQ3  Asvnchronous DMA request lines Input B18 (DRQI),
prioritized with decreasing priorvity B6 (DRQ2),
from DRQI to DRQ3. DMA re- B16 (DRQ3)
quested by bringing line high and
holding 1 high unul acknowledged
by DACK
=12V + 10%  Supply voltage — B7
Reserved — — BR
H12V o+ 5% Supply voltage — BY
MEMW Active low memory write command Output Bl

that indicates to memory that data
present on data bus are to store into
memory. May originate with proces-
sor or DMA conuroller
MEMR Active low memory read command Output  B12
that indicates to memory that it
should place data on the data bus to
be read. May originate with processor
or DMA controller
1OW Acuve low 170 write command that Output - BI13
indicates to an output device that
data are present on the data bus to
be read. May originate with processor
or DMA controller
IOR Acuve low 170 read command than Output Bi4
indicates to an output device that it
should place data on the data bus o
be read. Mav originate with processon
or DMA controller
DACKO- Active low DMA request acknowledge Output B19, B17.
DACK3S hnes. DACKO is used for system B26, B15
memory refresh and DACKI -
DACK3 acknowledge DMA requests
DRQI-DRQ3, respectively



(Continued)

Signal

Function

Direc-
tion

CLOCK

ALE

OSC

170 CH CK

DO-D7

[0 CH RDY

AO-A\19

4.77-MHz system clock that s derived
by dividing oscillator output (pin 30)
by 3. Clock period is 210 ns with
33% duty cycle
Active high terminal count line that
will present an output pulse when a
terminal count is reached oneam
DMA channel
Address Latch Enable line that is used
by system board to latch vahd ad-
dresses generated by the processor.
When used with AEN signal, it can
identfy valid processor addresses.
These addresses are latched by using
the talling edge of ALK, ALE is gen-
erated by the 8288 bus controlle
14.31818 MHz clock oscillator signal
with 70-ns period and 50% duiv (vdle
Active low signal that indicates a par-
ity error associated with data i
memory or /O devices
Active high data bits 0=7. DO s Ish
170 channel ready line that i noy-
mally high and is pulled low by mem-
ory or /O devices 1o lengthen o
memory or 1/0 cvcle. Pulling this
line low extends machine cvcles by an
integral number ot 210-ns clock ¢v-
cles. This feature allows slow devices
to interface with the processor. [:O
CH RDY should not be held low
more than 10 system clock oveles

Address enable line that, when s

high, essentially isolates the processor
and other devices from /0 channel
Thus DMA controller takes over
address bus, data bus, TOR, TOW,
MEMR, and MEMW lines o etieat
DMA transfers

Active high address bus lines. A0 s b

and A T9 is msh.

Output

Output

Qutput

Output

Input

Input

Output

Output

B20

B28

B30

Al

Al0

All

A3I-AlL"
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INTERFACE SERIES 55450B/754508
CIRCUITS DUAL PERIPHERAL DRIVERS

BULLETIN NO. DL-S 7712424, DECEMBER 1976 -REVISED AUGUST 1977

PERIPHERAL DRIVERS FOR
HIGH-CURRENT SWITCHING AT HIGH SPEEDS

performance
] ’ SUMMARY OF SERIES 55450/75450
e Characterized for Use to 300 mA DEVICE LoGic or PACKAGES
COMPLETE CIRCUIT
e High-Voltage Outputs _ SN554508 anoD' J
e No Output Latch-Up at 20 V SNS54518 AND 6
o SNS554528 NAND e]
e High-Speed Switching SN554538 OR 5
. SN554548 NOR G
ease-of-design SN754508 AND? N
. o SN754518 AND JG, P
o Circuit Flexibility for Varied Applications SN754528 NAND G, P
and Choice of Logic Function SN754538 OR JG. P
o TTL- or DTL-Compatible Diode-Clamped SN754548 NOR JG.P
Inputs
Twith output transistor base connected externally to
e Standard Supply Voltages output of gate.
e Available in Plastic and Ceramic Packages
description

Series 554508/754508 dual peripheral drivers are a family of versatile devices designed for use in systems that employ
TTL or DTL logic. The 554508/754508B family is functionally interchangeable with and replaces the 75450 family and
the 75450A family devices manufactured previously. The speed of the 554508/754508 family is equal to that of the
75450 family and a test to ensure freedom from latch-up has been added. Diode-clamped inputs simplify circuit design.
Typical applications include high-speed logic buffers, power drivers, relay drivers. lamp drivers, MOS drivers, line
drivers, and memory drivers. Series 554508 drivers are characterized for operation over the full military temperature
range of —55°C to 125°C; Series 754508 drivers are characterized for operation from 0°C to 70°C.

The SN554508 and SN754508Aare unique general-purpose devices each featuring two standard Series 54/74 TTL gates
and two uncommitted, high-current, high-voltage n-p-n transistors. These devices offer the system designer the
flexibility of tailoring the circuit to the application.

The SNS5451B/SN75451B, SN554528/SN75452B, SN55453B/SN75453B, and SN55454B/SN754548 are dual
peripheral AND, NAND, OR, and NOR drivers, respectively, (assuming positive logic) with the output of the logic gates
internally connected to the bases of the n-p-n output transistors,

CONTENTS PAGE
Maximum Ratings and Recommended Operating Conditions . . . . . . . . . . . . . 9-34
Defintive Specitications
Types SNSS4508, SN754508 . . . . . . . . . . .. . .. 8-35
Types SN554518, SN754518 - - - . . . . . . . - S - 9-37
Types SN554528, SN754528 . S . . . . . . . . 9.38
Types SN554538, SN754538 . 9-39
Types SNSS454B, SN754548 . . 9-40
Swatching Time Test Circuits and Voltage Waveforms . . 9-41
Typical Characteristics . . R . . 9-43
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TYPES SN55450B, SN754508
DUAL PERIPHERAL POSITIVE-AND DRIVERS

SNS554508 . ..J
SN754508 ... JORN
DUAL-IN-LINE PACKAGE (TOP VIEW)

Veo
Vee 2A 2y 28 2C 2 Sus
. LRIRRERIZERIRERRER RIR
1c P
sus
ic 1
V2713 f[141157)16]]7
G 1A 1y 18 ic 1€ GNO
1€ positive logic: Y = AG (gate only)
C = AG (gate and transistor)
GND f

Resistor values shown are nominel.

slectrical characteristics over recommended operating free-air temperature range (unless otherwise noted)

TTL gates
SNS554508 SN754508
PARAMETER TEST CONDITIONS' UNIT
MIN TYP! MAX | MIN TYP! MAX
Vin  Highdevel input voltage 2 2 \
ViL Lowdevel input voltage 0.8 08| Vv
ViKk  Input clamp voltage Vee = MIN, Ip=-12mA -12 -15§ -12 15| v
. Vce = MIN, ViL=08v,
v Highdevel output voit K} 3 24 3 v
OH iph4evel output voltage ton - LA 2 3 3
Vce = MIN, Vig=2V,
VoL Lowdevel output voitage cc ™ 025 05 025 04 v
‘oL = 16 mA
Input current at maximum input A 1 1
} Vv = MAX, Vy=S5V A
! input voltage input G cc 1755 2 2 m
input A 40 40
1 Highevel i t current V = MAX, V=24V A
- igh-level inpu oot G cc | 30 80| *
. Lowdevel i . / . input A v MAX Vi -04V -16 -16 A
(o} evel in curren - . =0
't i inpui G| € ! 32 =32] 7
10s  Short<rcuit output current § Vee = MAX -18 ~-35 55 | -18 -35 -55| mA
ICCH Supply current, outputs high Ve ® MAX, V=0 28 4 28 4| mA
IccL Supely current, outputs low Vee = MAX, Vi=5V 7 1 ? 11| mA

TFor conditions shown at MIN or MA X, use the sppropriste value 1 ecif 100 under recommended Opersting cond IioNs

TAll typical valuss st Ve =5 V, T4 = 25°C

§Not more than one output should be shorted at & time.




SERIES 55450B/754508
DUAL PERIPHERAL DRIVERS

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)

SNS554518 SN754518B
SNS54508 SN554528 SN754508 SN754528 uNIT

SNS54538 SN754538

SN554548 SN754548
Supply voltage, Ve (see Note 1) 7 7 7 7 v
Input voltage 5.5 5.5 5.5 55 v
Interemitter voitage (see Note 2) 55 55 55 55 v
Ve c-tosubstrate voltage 35 35 \4
Collector-to-substrate voltage 35 3 v
Coliector-base voltage 35 35 Vv
Collector-emutter voitage isee Note 3) 30 0 v
Emitter-base voltage S 5 v
Off-state output voltage 30 30 \
Continuous collector or output current (see Note 4) 400 400 400 400 mA
Peak collector or output current (t,, < 10 ms, duty cycie < 50%, see Note 4) 500 500 500 500 mA

J package 1375 1025
Continuous total dissipation at (or below) JG package 1050 825 W
25°C free-air temperature (see Note 5) N package 1150
P package 1000

Operating free-air temperature range -5510 125 | -5510 125 0w 70 0t 70 ‘c
Storage temperature range 6510150 | 6510150 | ~65 10 150 | -6510 150 | °C
Lead temperature 1/16 inch from case for 60 seconds Jor JG package 300 300 . 300 300 °c
Lead temperature 1/16 inch from case for 10 seconds N or P package 260 260 260 260 °c

NOTES:

b WN -

time intervel must fell within the continuous dissipation rating.

§. For operstion above 25°C free-air temperasture, refer to Dissipation Derating Curves in the Thermal Information Section, which
starts on peged-21 In the J and JG packages, SNS554508 through SNS54548 chips are alloy-mouhtea; SN754508 through

SN754548 chips are gless-mounted.

recommended operating conditions (see Note 6)

Voltage velues are with respect 10 Network ground terminal uniess otherwise specified.
. This is the voitage between two emitters of & multple-emitter transistor.
. This value spplies when the bese-emitter resistance (Rge) 13 equal 10 0 less than 500 2.
. BOth halves of these duel circuits may conduct rated current simultaneously; however, power dissipation sveraged Over a short

SERIES 554508 SERIES 754508 uNIT
MIN NOM MAX | MIN NOM MAX
Supply voltage, Ve 45 s 55 | 4.75 S 5.25 v
Operating free-air temperature, T A -55 128 [+ 0| °Cc

NOTE 6. For the SN554508 and SN754508 only, the substrate (p:n 8) must aiways de at

the most-negative device volitage fOr proper operation
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DG201

APPENDIX, F

MILITARY (A SUFFIX) —55to +125°C
INDUSTRIAL (B SUFFIX) —20 to +85°C
COMMERCIAL (C SUFFIX)Oto +70°C

DG201 QUAD SPST CMOS AHALOG TRANSMISSION GATE

ANALOG SWITCHES

7

MONOLITHIC CMOS SWITCH WITH DRIVER

Features
¢ $15 V Analog Signal Range
® 115 V Supplies

¢ rpg < 250 Ohms Over Full Temperature and Signal
Range

e Break-Before-Make Switching Action

e TTL, DTL, and CMOS Direct Control Interface Over
Military Temperature Range Without Need For Interface
Components

e All Terminals Have Protective Circuitry to Prevent
Static Damage to Gates

Description

The DG201 is a quad single pole, single throw analog switch
which employs a parallel combination of a PMOS and a
NMOS field etfect transistor. In the ON condition each

~ switch will conduct current in either direction, and in the

OFF condition, each switch will block valtages up to 30 V
peak-to-peak. The ON-OFF state of each switch is controlled
by a driver. With logic “0" at the input the switch will be
ON, with logic ““1"* at the input the switch will be OFF. The
logic input will recognize voltages between 0 and 0.8 V as
logic 0" voltages, and voltages between 2.4 and 15 V as
logic 1" voltages. The input can thus be directly interfaced
with TTL, OTL, RTL, CMOS and certain special PMOS
circuits. Switch action is break-before-make.

FUNCTIONAL DIAGRAM
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SWITCH OPEN FOR LOGIC "1™ INPUT (Vin)
(POSITIVE LOGIC)

PIN CONFIGURATION

Dusi-in-Line Package
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ORDER NUMBERS: DG201AK OR DG2018K
SEE PACKAGE 10
0G201CY
SEE PACKAGE 8

SCHEMATIC DIAGRAM (Typical Channel)
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ABSOLUTE MAXIMUM RATINGS
Vin and Vggg to Ground . . . ..
Vsol’VoloV' e e e e e,
Vso'VoloV2 Y
ViwoGround . .. ...t
VatoGround .. .......coiiiei, i TGV
Current, Any Terminal ExceptSorD . ........ 20mA
Current,SorD . .. ... . .iiiteyrienee.. 2MA
Operating Temperature (A & B Suffix). ... -6510 125°C
{CSuffix).......... 0t070°C
Storage Temperature (A & B Sutfix) ...,. -65t0 150°C

(C Suffix)....... —6510 150°C

ELECTRICAL CHARACTERISTICS

. 03V, v,
0.-32v

032v
16V

to assure conformance with specifications.

Power Dissipation”’

16PInCERDIP®®. ... ... ............. 450mW
16 PinPlastic DIP*®® ... ... ........... 470mW
Thermal Resistance

(6 4a. J package Suffix). .......°..... 0.16°C/mW

* Device mounted with all leads soldered or welded to PC
board.
**Derate 6 mW/°C above 75°C.
***Derate 6.5 mW/°C above 25°C.

All DC parameters are 100% tested at 25°C. Lots are sample-tested for AC parameters and high and low temperature limits

tver MAX LiMITS
0G201AK 0G7018K /T4 .
CHARACTEMSTIC ne war TEST CONDITIONS, UNLESS NOTEOD:
R EREER VieI8V. V2 -1 V.Gnd 0 Vagp ® Open®®
X3 nec
' Droun Sowrce e | s | s 2% | 200 | 20 | 20 Y
— | " ViNOBV. ige -}
25|08t ON Reustance 190 | 196 | s | 750 | 0 | 20 | 20 Vo -1V ~ §Totma
J','I ] Source OFF 002 1 800 s | 1o Vge 1SV Ve -1SV
| Sion) Lesnage Current YY) I ) s [0 Vs -8V Vp 18V
—] ViNel4v
Sln , 2on OFF 002 ) 500 £ %0 a VD ISV Vg ISV ™
b—od Ll
o o Leskage Curvem Y] o1 | <500 ED Vo< ISV, Vg 15V
1, Ocasn ON 008 ' 500 s | 0 Vp -+ Vge 15V oa
. v, . v
s |0 Leakage Curremt 008 -1 | -s00 -5 | -250 Vp e Vg -1SV "
5': - Inout Current, -1 -10 - -0 Vin® 24V
wlp{ ™" Input Voitege High | 0 ) 0 Vin 15V
]
u Pesk Input Current
VY [iNipesny Reauwed lor Trsnmion =120 A Ses Curve typy vs Vi
1nout Currem,
12 e Jnows Voltage Low - -10 - -0 Vin*0
1 fioa Turn-ON Time $20 1000
—t " See Smiiching Tame Test Cucun
1a) Jion Turn-OFF Time 3% 500
o
Source OF F
1 : Csiom Capacnance 1 Vs 0. Vincs v
—
A Orasn OFF
18] ] Cotorn Commeitance ) of | vo-o.vin-sV 2 140K Hi 10 § MHa
)
Chonnet ON
171€ 1Co10m * Csiom Copocronce . vVo*Vg 0 Vin©0
. VIN®SV. AL« IK N Cp * 10 pF,
18| |0 totanon ) 98 | u¢ ) vams i - 100k i
1948 |4y Positive Supply Current 22 40 40
1y One Chonnet “ON." Vyp = 0
00, {42 Negative Supoty Cutrens =22 -0 ~“0 A
m.
21|? 1y S1ncby Positive Supply Cureent [0 30 30
¢ AU Channeis “OFF." Vip = § V
22y |17 Stencoy Tiegairve Supoly Current -1 6 -30 =30

*10(on) " 1ok age lom ariver 010 “ON" twiich
v Al
1vs]

**"OFF" tsotawon 3 20 log

mey be 3001ed 10 the VREE termunal  The Vags termunsd Aot Agpy = 13K 61
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= MCS-85™ Compatible 8255A-5

= 24 Programmabie 1/O Pins

a Completely TTL Compatible

a Fully Compatible with Intel® Micro-

processor Families

a Improved Timing Characteristics

The Intel® 8255A is a general purpose programmable I/O device designed for use with intel® microprocessors. It has
24 10 pins which may be individually programmed in 2 groups of 12 and used in 3 major modes of operation. In the first
mode (MODE 0), each group of 12 I/O pins may be programmaed in sets of 4 to be input or output. In MODE 1, the second
mode, each group may be programmed to have 8 lines of input or output. Of the remaining 4 pins, 3 are used for hand-
shaking and interrupt control signals. The third mode of operation (MODE 2) is a bidirectional bus mode which uses 8

APPENDIX G

8255A/8255A-5
PROGRAMMABLE PERIPHERAL INTERFACE

a Direct Bit Set/Reset Capability Easing

Control Application Interface

s 40-Pin Dual In-Line Package

lines for a bidirectional bus, and 5 lines, borrowing one from the other group, for handshaking.

» Reduces System Package Count

a Improved DC Driving Capability

PIN CONFIGURATION
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8255A FUNCTIONAL DESCRIPTION

General

The 8255A is a programmable peripheral interface (PPI)
device designed for use in Intel®* microcomputer
systems. Its function s that of a general purpose IO
component to interface peripheral equipment to the
microcomputer system bus. The functional contigura-
tion of the B255A is programmed by the system software
80 that normally no external logic is necessary to inter-
tace peripheral devices or structures.

Data Bus Butfer

This 3-state bidirectional 8-bit butter is used to interface
the 8255A to the system data bus. Data s transmitted or
received by the bufter upon execution of input or output
instructions by the CPU. Control words and status infor-
mation are also transterred through the data bus buffer.

Read/Write and Control Logic

The function of this block is to manage all of the internal
and external transfers ot both Data and Control or Status
words. It accepts inputs from the CPU Address and Con-
trol busses and in turn, issues commands to both of the
Contro! Groups.

(s
Chip Select. A “low" on this input pin enables the com-
muniction between the 8255A and the CPU.

(RD)
Read. A “low" on this input pin enables the 8255A to
send the data or status information to the CPU on the

data bus. In essence, it allows the CPU to “'read from"
the B255A.

(WR)
Write. A “‘low" on this input pin enables the CPU to write
data or control words into the 8255A.

(Ao and A,)

Port Select 0 and Port Select 1. These input signals, in
conjunction with the RD and WR inputs, control the
selection of one of the three ports or the control word
registers. They are normaily connected to the least
significant bits of the address bus (Ag and A,).

8255A BASIC OPERATION

Ay . Ag | AD | WR | T | INPUT OPERATION (READ]
0 0 0 1 0 | PORT A= DATA BUS
0 1 0 . 1 0 . PORT 8 = DATA BUS
[ 0 0 ! 1 0 , PORT C = DATA BUS
i i | OUTPUT OPERATION
! i IWRITE)
0 o 1 [ 0 . DATA BUS = PORT A
0, 1 0 0 | DATABUS = PORT B
1 0 1 [ 0 | DATA BUS = PORT C
1 1 T 0 0 | DATA BUS= CONTROL
' DISABLE FUNCTION
X X X ! X 1 DATA BUS = 3-STATE
1 1 CEE 0 | ILLEGAL CONDITION
x [ x K 0 | DATA BUS = 3-STATE

+ LR

Figure 1. 8255A B

lock Diagram Showing Data Bus Bu

s

<2 -

ffer and Read/Write Coniroi l:oqlcFuv;ctlonn

N s
i
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(RESET)

Reset. A “high on this input clears the control register
and all ports (A, C, C) are set to the input mode.

Group A and Group B Controls

The functional configuration of each port is program-
med by the systems software. In essence, the CPU “out-
puts™ a control word to the 8255A. The control word con-
tains information such as '‘mode”, ““bit set", "'bit reset",
etc., that initializes the functional configuration of the
8255. ’

Each of the Control blocks (Group A and Group B) accepts
“commands’ from the Read/Write Control Logic, receives
“control words’* from the internal data bus and issues the
proper commands 1o its associated ports.
Control Group A - Port A and Port C upper (C7-C4)
Control Group B - Port B and Port C lower (C3-CO)

The Control Word Register can Only be written into. No
Read operation of the Control Word Register 1s allowed.

Ports A, B, and C

The 8255A contains three 8-bit ports (A, B, and C). All
can be configured in a wide variety of functional charac-
teristics by the system software but each has Its own
special features or “‘personality” to further enhance the
power and flexibility of the 8255A.

Port A. One 8-bit data output latch/butfer and one 8-bit
data input latch.

Port B. One 8-bit data input/output latch/butfer and one
8-bit data input buffer.

Port C. One 8-bit data output latch/butfer and one 8-bit
data input buffer (no latch for input). This port can be
divided into two 4-bit ports under the mode control.
Each 4-bit port contains a 4-bit latch and it can be used
for the control signal outputs and status signal inputs in
conjunction with ports A and B.

PIN CONFIGURATION

R ed
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I .. F:ﬁ Iy m-ﬁm.
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. :._ 1O
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I e
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.,..Cﬂ R S——
Ll Py
oataes . -
K——) = oy,
T - [
.
[ P—— PIN NAMES
- ——r oo .
[ApE— L L. (e, [\ C_—_:ﬁ : ‘-—-—-’s;‘f‘ Luv oupaw-ou_a(cv_v_o-gm_‘l
a . . RESHY i MESETY inPuT B
y8 CwipSELECT "1
eay I — (A0 meaDweur ]
J 1 TTwWRITE Ut - ‘1
o 1

Figure 2. 8225A Block Diagram Showing Group A snd
Group B Control Functions
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8255A OPERATIONAL DESCRIPTION

Mode Selection

There are three basic modes of operation that can be select-
ed by the system software:

Mode 0 — Basic Input/Output
Mode 1 — Strobed Input/Output
Mode 2 — Bi-Directionat Bus

When the reset input goes “high’ all ports will be set to
the input mode (i.e., all 24 lines will be in the high im-
pedance state). After the reset is removed the 8255A can
remain in the input mode with no additional initialization
required. During the execution of the system program
any of the other modes may be selected using a single
output instruction. This allows a single 8255A to service
a variety of peripheral devices with a simple software
maintenance routine.

The modes for Port A and Port B can be separately defined,
while Port C is divided into two portions as required by the
Port A and Port B definitions. All of the output registers, in-
cluding the status flip-flops, will be reset whenever the
mode is changed. Modes may be combined so that their
functional definition can be “tailored” to aimost any 1/0
structure. For instance; Group B can be programmed in
Mode 0 to monitor simple switch closings or display compu-
tational results, Group A could be programmed in Mode 1
to monitor a keyboard or tape reader on an interrupt-driven
basis.

{ ADORESS 8US )
{ CONTROL 8US L ]
I LI
( DATA BUS 2

ﬁ% 0,0, g.A,l )
[~]
a238A
mo—l a I
15 ii 10 1
re, re, rc, PC, PA, PA,
wooE 1+ —=_8 N S g
e [ ] 3
rs, re, e%:r:g\ og:rlao; [N
[
MOOE 2 L] A
) B1-OIRECTIONAL
s, Fe, ey PA, PA,

CONTROL

Figure 3. Basic Mode Definitions and Bus Interface

CONTROL WORD

GROUr 8

PORT C (LOWER)
1 ieyT
9= OUTPUT

PORT C (UPPER)
eyt

0+ OUTIVUT

Figure 4. Mode Definition Format

The mode detfinitions and possible mode combinations
may seem confusing at first but after a cursory review of
the complete device operation a simple, logical VO ap-
proach will surface. The design of the 8255A has taken
into account things such as efficient PC board layout,
control signal definition vs PC layout and compiete
functional flexibility to support aimost any peripheral
device with no external logic. Such design represents
the maximum use of the available pins.

Single Bit Set/Reset Feature

Any of the eight bits of Port C can be Set or Reset using »
single OUTput instruction. This festure reduces software
requirements in Control-based applicstions.
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input Control Signal Definition

STB (Strobe Input). A “low" on this input loads data into
the input fatch.

IBF (Input Butfer Full F/F)

A ‘“high” on this output indicates that the data has been
loaded into the input latch; in essence, an acknowledgement
IBF is set by STB input being low and is reset by the rising
edge of the RD input.

INTR (Interrupt Request)

A ‘high” on this output can be used to interrupt the CPU
when an input device is requesting service. INTR is set by
the STB is a “one”, IBF isa “one” and INTE is a “‘one”.
It is reset by the falling edge of RD. This procedure allows
an input device to request service from the CPU by simply
strobing its data into the port.

INTE A
Controlled by bit set/reset of PC,.
INTEB
Controlled by bit set/reset of PC,.

Output Control Signal Definition

OBF (Output Butter Full FIF). The OBF output will go
“low" to indicate that the CPU has written data out to
the specified port. The OBF F/F will be set by the rising
edge of the WR input and reset by ACK Input being low.

ACK (Acknowledge Input). A “low" on this input informs
tive 8255A that the data from port A or port B has been ac-
cepted. In essence, a response from the peripheral
device indicating that it has received the data output by
the CPU.

INTR (Interrupt Request). A “*high” on this output can be
used to interrupt the CPU when an output device has ac-
cepted data transmitted by the CPU. INTR is set when
ACKisa“one”,OBF is a‘‘one” and INTE isa “one". it is
reset by the falling edge of WR.

INTE A
Controlied by bit set/reset of PCq.
INTEB
Controlled by bit set/reset of PC 5.

CONTROL WORD
0, 0, 0, 0, 0, O, O, O,

MOOE ' (PORT A)

ra,Pa Kk ®

le—— 578,

F—— 105,

}——— INTR,

a

<y, [~ o

L Lo [ e JXixx
<
1 eUT
0« OuUTPUT
#O
CONTROL wWORO

0, Og Oy O, 0, 0, O, Oy

L DX+ [+

—m,

—— 8F,

— INTR,

D ——eq
MODE 1 Input
MODE 1 (PORT A)
b
CONTROL WORD
0, D4 Oy O, O, D, O, D,
[ [o ] To [oDXIXTA
e
L 1+ INPUT
0= OUTPUT
WR ———eqf
2
ot forpe
MOOE 1 (PORT 8)
D
‘CONTROL WORD
0, Oy Oy O, O, O, O, O, —

[ DXIXPXT [o Y]

c,f— our,

— i,

P INTRy

MODE 1 Output
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LTI D

X x x
— 0= RESET
DONT
CARE
T SELECT
DBO000IR
vio[1]o[1[0]1|ng]
o]1[1[o0]1[1]e,
paacg

BT SET/RESET FLAG
0= ACTIVE

Figure 5. Bit SeUReset Format

When Port C is being used as status/control for Port A or B,
these bits can be set or reset by using the Bit Set/Reset op-
eration just as if they were dats output ports.

Interrupt Control Functions

When the 8255A is programmed to operate in mode 1 or
mode 2, control signais are provided that can be used as
interrupt request inputs to the CPU. The interrupt re-
quest signals, generated trom port C, can be inhibited or
enabled by setting or resejting the associated INTE flip-
flop, using the bit set/reset tunction of port C.

This function allows the Progrsmmer to disallow or allow a
specific 1/0 device to interrupt the CPU without affecting
any other device in the interrupt structure.

INTE flip-flop definition:

(BITSET) — INTE is SET — Interrupt enable
{BIT-RESET) — INTE is RESET — Interrupt disable

Note: All Mask flip-flops are autom'atica"v reset during
mode selection and device Reset.

Operating Modes

MODE 0 (Basic input/Output). This functionai configura-
tion provides simple input and output operations for
each of the three ports. No “handshaking” is required,
data is simply written to or read from a specified port.

Operating Modes

MODE 1 (Strobed input/Output). This functional con-
figuration provides a means for transferring VO data to
or from a specified port in conjunction with strobes or
“handshaking” signais. In mode 1, port A and Port B use
the lines on port C to generate or accept these “‘hand-
shaking” signals.

Operating Modes

MODE 2 (Strobed Bidirectional Bus VO). This functional
contiguration provides a means for communicating with
a peripheral device or structure on a single 8-bit bus for
both transmitting and receiving data (bidirectional bus
1/0). “Handshaking'' signals are provided to maintain
proper bus flow discipline in a similar manner to MODE
1. Interrupt generation and enable/disable functions are
also available.

MODE 2 Basic Functional Definitions:

® Used in Group A only.

® One B8-bit, bi-directional bus Port (Port A} and a 5-bit
control Port (Port C).

® Both inputs and outputs are latched.

® The 5-bit control port {Port C) is used for control
and status for the 8-bit, bi-directional bus port (Port
A).

Bidirectional Bus /O Control Signal Definition
INTR (Interrupt Request). A high on this output can be

used to interrupt the CPU for both input or output opera-
tions.

Mode 0 Basic Functional Definitions:

® Two 8-bit ports and two 4-bit ports.

Any port can be input or output.

Outputs are latched.

Inputs are not latched.

16 different Input/Output configurations are possible
in this Mode.

Mode 1 Basic Functional Definitions:

® Two Groups (Group A and Group B)

® Each group contsins one 8-bit data port and one 4-bit
control/data port.

©® The 8-bit data port can be either input or output.
Both inputs and outputs are latched.

® The 4-bit port is used for control and status of the
8-bit data port.

Output Operations

OBF (Output Butfer Ful). The OBF output will go “low"
to indicate that the CPU has written data out to port A.

ACK (Acknowledge). A “low” on this input enables the
tri-state output buffer of port A to send out the data.
Otherwise, the output buffer will be in the high im-
pedance state.

INTE 1 (The INTE Flip-Flop Associated with OBF). Con-
trolled by bit set/reset ot PCq.

Input Operations

STB (Strobs Input)
STB (Strobe Input). A “low'’ on this input loads data into
the input latch.

I1BF (Input Buffer Full FIF). A “high" on this output in-
dicates that data has been loaded into the input latch.

INTE 2 (The INTE Flip-Flop Assoclated with I1BF). Con-
trolled by bit set/reset of PC,.
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