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CHAPTER 1 

INTRODUCTION 

More and more electronic devices are being "programmed", whether 

they contain a microprocessor o r  not. In  many instances, l i k e  household 

appliances o r  games, those programs are not entered by hand o r  f r om a 

magnetic medium such as disk o r  tape, but are contained i n  integrated 

c i r cu i t s  (ICs) cal led RON'S (Read Only Memory ). 

1: 1 .  What i s  a Read-Only Memory (ROM) 

The ROM (Read-Only Memory) i s  a type of  memory device that  i s  

permanent1 y programmed. Unlike RAM (Random Access Memory) which i s  a 

Read/Write memory device, when system power goes down, ROM s t i l l  

reta ins i t s  contents. The contents i n  ROMs can be read many t imes, but  can 

not be changed. That i s  why i t  i s  cal led "read-only". 

In  general, there are t w o  ways tha t  ROM's are programmed. The f i r s t  

af these i s  c a l l e d ~  mask programming and i s  actual ly  a par t  of  the IC 

manufacturing process. The mask programming i s  useful  when large 

quant i t ies of ident ia l  R0fl's are needed. ROW which programmed by t h i s  

process i s  cal led Mask ROM. 

Another type of RUM i s  known as PROM (Programmable Read-Only 

Memory) which i s  a k ind of the user-programmable version of ROMs. An 

instrument, PROM programmer, i s  used t o  program th i s  type of  memory 

devices. 
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There are t w o  types of PROMs are available: One i s  one-t ime 

programmable and the o ther  i s  various erasable o r  reprogrammable versions. 

B ipo lar  and fus ib le  l i n k  PROMs are programmed once. The fus ib le  l i n k s  are 

broken by appl icat ion of current  pulses through the  output  terminals.  Once 

?he !inks are blown, the f ixed pa t te rn  i s  permanent and can n o t  be a1 tered. 

T L i m  
11113 type af memorgdevize i s  supplied wi th all i t s  b i t s  a t  e i t he r  a 

h igh  o r  l o w  log ic  level .  In programming it, the  user  changes th-ose log ic  

s t a t e s  t o  meet  h i s  o r  her  requirements. Typ ica l ly ,  t h a t  programming i s  

occon-iplished by " b low ing  ' (burn insout )  i n te rna l  t i  tanium-tungsten (Ti-W) 

fuse l inks, each one representing a b i t .  That  i s  done by applying a spec i f i c  

excess vol tage t o  the  power input  o f  t t ie  PROM IC  a f t e r  selecting. those b i t s  

that a re  t o  be a.loyc-high, and those t h a t  a re  t o  be a logic- low.  

A great  deal o f  care must  be taken when ' burning ' a PROM. Eyen i f  

only  one b i t  i s  progrerrtmed incor rec t ly ,  the en t i re  PROM i s  ruined. If the  

vol tage i s  too low,  the  fuse l i n k s  w i l l  no t  be burned out; i f  i t  i s  too high, o r  

appl ied f o r  too long a time, undesirable s ide e f f e c t s  may.  resu l t :  Far  

example, the ex t ra  one o r  t w o  b i t s  may be burned by exceedingly- h igh  

cur rent  i n t o  the selected b i t  address. 

As one a1 te rnat ive  t o  f u s i  b le - l ink  programming, EPROM (Erasable 

Programmable ROM) used charge-s torage programming. Three k inds  of 

erasable PROMs are cur rent ly  being of fered:  UVPROM (Ul t ra -V io le t  PROM), 

EAPROM (E lec t r ica l ly .  Al terable ROM) and EEPROM (E lec t r i ca l l y .  Erasable 

PROM). These erasable PROMs. can be erased by. us ing d i f f e ren t  

technologies, l i k e  u l t rav io le t  l i g h t  o r  e lectr ic ty . .  In t h i s  work  the emphasis 

i s  on b ipo lar  and fus ib le  l i nk  PROMs. 
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1.2 Discussion of a Programmable Read-Only Memory 

A practical 5 12 x 8 bipolar PROM's block diagram i s  shown i n  Figure 

1- la.  The DM545472/DM745472 i s  a TTL chip i n  a 20 pin package (Figure 

1 - 1  b) and requires only a single DC power supply voltage of 5 volts. It has 

t r i -s tate outputs. I f  the enable input i s  high, a l l  8 outputs are "OFF", ie., i n  

a high impedance state. 

The nine address l ines (A0 - ,481, are sent through input buffers. Six 

address l ines (A3 - A81 are fed to  the " X " decoder, while three (A0 - 8 2 )  

are fed to the " Y " decoder. One of the 6 4  " X ' decoder l ines i s  presented to  

the memory array. This memory array i s  organized .as a matr ix of 6 4  x 6 4  

fo r  a total  of 4096 cells. The X decoder input-causes an output of eight 8- 

b i t  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. 

When the chip i s  selected the output buffers change from the high impedance 

to the active state. The stored word i s  then available at the output pins [ I ] .  

Two parameters are important i n  us inga PROM: address access t ime 

and chip select enable time. The access t ime i s  the t ime required t o  receive 

an address, decode it, drive a set of junctions i n  the PROM array and 

transmit  the resul t  ttirough buffers t o  the PROM output. The maximum 

address access t ime i s  60 nanoseconds fo r  ttie 54S472/74S472. The output 

enable i s  controlled by the  chip select inputs. The t ime required to  sense a 

chip select signal and enable the output buffers to  transmit the result to 

the PROM output i s  called enable access time. The maxirrlum enable access 

t ~ m e  i s  30 nanoseconds for  the 54S472j745472. 
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1.3 Purpose of '  t%is Thesis 

The access t i m e  o f  a PRClM i s  much shor ter  than an EPROM's wh ich  i s  

why the  PROM programmer i s  desirable even though EPROM's are popular now 

and can be reprogrammed many t imes.  The disadvantage o f  us ing a PROM i s  

t h a t  i t  can be programmed on1 y once. 

Th is  thesis repo r t s  the design and const ruc t ion  o f  a PROM programmer 

cont ro l led  by 16M PC-XT o r  PC-AT o r  compat ib le system. The c i r c u i t  design 

presented i s  intended t o  program NATIONAL SEHICONDUCTOR's b ipo lar  

TTL DM54/74S and DM77/87S-series o f  programmable memor ies and t h e i r  

equivalents. 

There were  several reasons f o r  se lec t ing  these. 

( 1 ) They are read i ly  available. 

( 2 ) They are r e l a t i v e l y  inexpensive - a f e w  do l la rs  f o r  a 32 -word  type. 

( 3 )  They requ i re  only a s ing le  f i ve -vo l t  DC power  supply when these 

PROMS are being used. 

( 4 When they are being programmed, only a s ing le  10.5V r0.5V 

programming voltage i s  needed. 

( 5 ) They are avai lable w i t h  e i the r  open-col lector o r  thr-ee-state output  

coni igurat ions,  and have a f a s t  access t ime .  On the  average, a b ipo lar  

PROM has only an access t i m e  o f  35 nanoseconds, w h i l e  EPROM access 

t imes  are of the order o f  hundreds o f  nanoseconds. 
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1.4 Design Features of th is  PROM Programmer 

This programmer i s  not designed as a stand-alone unit, but i s  a plug- 

i n  card connected to  an IBM PC-XT, PC-AT or compatible system's I / O  slot. 

Thus i t  can make use of a l l  u t i l i t i es  of a personal computer, including the 

monitor and disk driver. With the monitor, users can have fu l l  screen 

operation. Using the disk driver they can easily access the custom operating 

program when i t  i s  needed. The most important thing i s  that the card does 

not need i t s  own central processor uni t  (CPU) and power supply system. 

This programmer al lows the user to inventory blank PROMS and 

program them when needed. Desirable features of th is  uni t  are: 

( 1 ) It iseasy  touse. 

( 2 ) It can program up to a 2048 x 8 memory size. Table 1- 1 shows a l l  the 

PROM types that can be programmed. 

( 3 )  It can display PROM contents i n  ASCII characters representing 

numbers i n  binary or hexadecimal format. 

( 4 It can check fa r  blank PROMS. 

( 5 ) By using computer buffer memory , i t  can manipulate data before 

loading i t  into the PROM (For example: K i l l ,  Insert, or  Modify). 

( 6 ) Powerful programming software (using Assembly and Turbo C 

languages) makes i t  more ef f ic ient  to w r i t e  a program and burn i t  

into a PROM IC. 



Table 1 - 1 Chips compatl b le  wl t h  the programmer 

TYPE 

74s 1881545 188 
74S288/54S288 
745287154S287 
74S387154S387 
74S472154S472 
74S473/54S473 
74S474154S474 
74S475/54S475 
74S570/54S570 
7455711545571 
74S572/54S572 
74SS73/54S573 
775180187S180 
77S181187S181 
77s 184i87S 184 
77S185/87S185 
775190/87S190 
77S191/87S191 

SIZE 
I 

32 * 8 
3 2 * 8  

256 * 8 
256 * 8 
512 * 8 
512 * 8 
512 * 8 
512 * 8 
512 * 4 
512 * 4 

1024 * 4 
1024 * 4 
1024 * 8 
1024 * 8 
2048 * 4 
2048 * 4 
2048 * 8 
2048 * 8 

L 



( 7 ) It can easily download a custom operating program to the host 

computer's buffer memory. 

( 8 ) It can easily upload a hexadecimal f i l e  into a diskette. 

This work describes the const~uction of a PROM programmer. In the 

next chapter the programming steps and system block diagram are 

discussed. Detailed hardware design i s  described i n  Chapter 3. Related 

software design i s  dealt w i th  i n  Chapter 4, and Chapter 5 i s  a discussion of 

the overall l imitations and capabilities of the final unit. 



CHAPTER 2 

Overall. Design of  the PROM Programmer 

To design the National Semiconductors' b ipolar  PROM programmer, the 

p r o g r 8 m m i n ~  steps and programming waveforms must be considered. Before 

the design can be realized, the c i r cu i t r y  and operation of  a PROM needs t o  be 

understood. 

In t h i s  chapter, the c i r cu i t r y  and operation of a PROM i s  discussed a t  

the beginning. Programming steps w i t h  the programming waveforms and the 

system block diagram are discussed i n  the fo l low ing  sections. Detai led 

hardware and related sof tware descript ions are given i n  later chapters. 

2.1 Introduction to a PROM 

Figure 2- 1 i s  the general configurat ion of a 256 x 8-b i t  b ipolar  PROM: 

that  is, there are eight address lines, and therefore , 28 1256 sta tes can be 

represented. Th is  PROM can also be described as containing 256 words w i t h  

8 b i t s  per  word. There are as many words as there are address states.  

Two groups of  input l ines cal led " X " and " Y " are used t o  dr ive word  

l ines and column l ines respectively. The X-decode addresses (A3 - A71 have 

Schottkq clamping diodes as protect ion and PNP t rans is to r  bu f fe rs  f o r  

reducing input loading. The Y-decode address buf fers  (A0 - 82) also have 

Schottky diode clamps and PPJP t rans is tors  dr iv ing a Schottky diode matr ix .  

This diode ma t r i x  selects one of eight columns on each of the eight output 

b i ts .  The selected column l ine dr ives  the sense ampl i f ier inpijt t o  a high 
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1 1  
level i n  the case of a blown fuse, or  current i s  shunted through an unblown 

fuse through the selec'ted word dr iver t o  ground result ing i n  a low input to 

the sense amp1 i f ier. 

A few kinds of material are used as fuses i n  bipolar PROM IC's. 

Platinum si l ic ide i s  used i n  Advanced Micro Devices' bipolar generic PROMs; 

nickle chromium fuses are used i n  a Harris bipolar PROM, and t i tanium- 

tungsten (Ti-W) fuses are implemented i n  National Semiconductors' bipolar 

TTL PROMs. 

The sense ampl i f ier  i s  a fast  level shif ter- inverter w i t h  temperature 

and voltage threshold sensi t iv i t ies compensated by the driving circui t ry.  

Each of the eight sense amplif iers i n  th is  c i rcu i t  provides active drive to  an 

output buffer. Each output buffer also contains a disable input, which i s  

driven from the chip-enable buffer. The chip-enable buffer input i s  a 

Schottky diode clamped transistor buffered design w i t h  an active pul l  up 

and pull  down to drive the output [2 ] .  

2.2 Programming-Steps 

Programming involves selecting the word of memory to  be 

programmed by sett ing the address lines, grounding the b i t  that i s  to  be 

changed, and holding the b i ts  that are not to  be programmed at  the supply 

voltage ( f ive volts). 

The t iming diagram of Figure 2-2 shows the relationships bet-ween 

the data applied, the address signals, and the programming pulses to  the 

PROM IC device. Programming parsmeters are also shown i n  Figure 2-2. 
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Below are the  deta i led  programming steps: 

< a  > Select the desi red word  by applying a h igh  o r  l o w  leve l  t o  the  

appropriate address inputs.  Disable the  ch ip  by applying a h igh l eve l  

t o  one o r  bo th  enable inputs.  

< b > Increase Vcc t o  10.5V +0.5V w i t h  the  r a t e  o f  increase being between 

1.0 and 10.OV/j~s. Since Vcc suppl ies the  cur rent  t o  b l o w  the  fuse as 

w e l l  as the  l cc  of the  device a t  the  programming voltage, i t  m u s t  be 

capable o f  supplying 750 mA a t  1 1.OV. 

< c > Select  the  output  where a h igh  leve l  i s  desi red by ra i s ing  t h a t  output  

voltage t o  10.5V 20.5V. L i m i t  the  r a t e  o f  increase t o  a value between 

1.0 and 1 0.OV/ps. Th is  vol tage change may occur s imul taneously wi th 

the  increase i n  Vcc but  m u s t  no t  precede it. It i s  c r i t i c a l  t h a t  only 

one output a t  a t i m e  be programmed s ince the  in terna l  c i r c u i t s  can 

only supply programming cur rent  t o  one b i t  a t  a t ime .  Outputs not  

being programmed mus t  be l e f t  open o r  t i e d  t o  a h igh impedance 

source o f  a t  l eas t  2 0  KCI. 

< d > Enable the  device by tak ing  bo th  ch ip  enables t o  a l o w  level .  Th is  i s  

done w i t h  a pulse o f  10 us .  Normal i npu t  l eve ls  are used and r i s e  and 

f a l l  t i m e s  are not  c r i t i c a l .  

< e > V e r i f y  tha t  t-he b i t  has been programmed by f i r s t  removing the  

programtninq volt-sqe f r o m  the output  and then reducing Vcc t o  4.OV 

+0.2V. V e r i f i c a t i n n  a t  a Vcc l eve l  o f  4.0V w i l l  guarantee proper 

outpl-lt s ta tes  over  the range o f  power- supply voltage and temperature 

f o r  t-he progr-ammed par t .  The ch ip  m u s t  be enabled t o  sense the s t a t e  
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of the outputs. DVring verification, the loading of the output must be 

w i th in  specified Irx and lorc l im i ts .  

< f > Steps b, c and dmust  be repeated 10 times or un t i l  ver i f icat ion that 

the b i t  has been programmed. 

< g > Following verification, apply f ive additional programming pulses to 

the b i t  being programmed. The programming procedure i s  now 

complete fo r  the selected bi t .  

< h > Repeat steps a through g fo r  each b i t  to  be programmed to  a high level. 

The duty cgcle of Vcc at  the programming voltage must be l i n i i  ted to  a 

-~. 
maxitnum of 25% [ 1 I. 
.. . 

In addition to  the above, the fol lowing conditions must be observed. 

First, programmirrg should be attempted only at  temperatures between 15' 

and 30' C. Second, addresses and chip enable pins must be driven from 

normal TTL logic levels during both programming and verification. As 

mentioned above, programming w i l l  occur at  a selected add~ess when Vcc i s  

held at  10.5 lt0.5V and the chip i s  subsequently enabled. 

Several di f ferent PROMs can be programmed by th is  system. In order 

to cover a l l  these PROMs, ta  use the same 24-pin IC socket f o r  each, and to  

sirnpli f y  the hardware design work, the different output configurations need 

to be classified. Table 2- 1 gives the pin configuration fo r  each device. See 

Table 2- 1. A11 PROMs are alligned w i t h  pin 1 i n  the socket's pin 1 position. 

When each PKClM i s  classif ied by i t s  output configuration there are four 

different types. Type-l (74S1881745288) has outputs on pin1 - pin7. 
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Table 2- 1 PROM I C  pin configurations 

TYPE-1 TYPE - 2 
74.5188 74.5472 

'IN* 745288 745473 
0 1 Q 1 A0 
02 42 A 1 
03 43 A2 
04 Q 4  A3 
05 Q5 A4 
06 Q6 Q 1 
07 Q7 Q2 
08 GND 43 
09 44 
1 0 GND 
1 1  
12 

TY PE-3 
7 4 2 8 7  745570 745572 77S184 

'IN* 745387 7 4 5 7 1  7 4 5 7 3  7751 85 
0 1 A6 A6 A6 A6 
02 A5 A5 A5 A5 
03 A4 A4 A4 A4 
04  A3 A3 A3 A3 
05 A0 A0 A0 A0 
06 A 1  A 1 A 1 A 1  
07 A2 A2 A2 A2 
08 GND GND E 1 A10 
09 GND CiND 
10 
1 1  
12 

TY PE-4 
77S180 745474 

PINx 773181 7731 91 745475 
0 1 A7 A7 A7 
02 A6 A6 A6 
03 A5 A5 AS 
04  A4 A4 A4 
05 A3 A3 A3 
06 A2 A2 A2 
07 A 1 A 1 A 1 
08 A0 A0 A0 
09 Q 1 Q 1 Q 1 
10 Q2 42 02 
1 1  43 Q3 43 
12 GND GND GND 

T Y ~ - 1  TY PE-2 
7 4 1 8 8  7 4 4 7 2  PIN* 745288 743473 

24 YCC VCC 
23 FT A8 
22 A4 A7 
2 1 A3 A6 
20 A2 A5 
19 A 1 E l  
18 A0 Q8 
17 Q8 47 
16 46 
15 Q5 
14  
13 

TY P E-3 
7 4 2 8 7  7 6 5 7 0  745572 7751 8 4  
7 4 3 8 7  745571 745573 77S185 

24  YCC trM: YCC VCC 
23 A7 A7 A7 A7 
22 E2 A8 A8 A8 
21 n fl A9 A9 
20 Q 1 Q 1 Q 1 Q 1 
19 42 42 42 42 
18 Q3 Q3 43 Q3 
17 44  Q4  44  44 
16 €2 E 
15 
14  
13 

TY P E-4 
773180 743474 

PIN* 77s 1 8 1 773 1 9 1 7 4 4 7 5  
2 4  VCC YCC YCC 
23 A8 A8 A8 
22 A9 A9 NC 
2 1 fl A10 r-i 
20 z2 fl f2 
19 E 3 E 2 E 3 
18 E4 E 3 E4 
17 Q8 Q8 Q6 
16 Q7 Q7 Q7 
15 Q6 Q6 Q6 
14 615 Q5 Q5 
13 44 44 Q4 



16 

Type-2 (74S472/74S473) has them on pin6 - pin9 and p in  15 - p in  16. 

Type-3 (74S287/74S387, 74S570/74557 1, 74S572/74S573, and 

77S184/77S185) uses pin17 - pin20 f o r  a l l  outputs. Finally, type-4 

(77s  180/77S 18 1, 7 7 s  190/77S 19 1, and 74S474/74S475) has output signals 

on ping- p in  l 1 and p in  13 - pin 17. 

2.4 System Block Diagram 

Figure 2-3 i s  the system block diagram of the PROM programmer. The 

system f i t s  i n t o  an IBM PC-XT o r  PC-AT o r  compatible system's 1/0 s lo t .  It 

contains an address decoder, data buffer, PROM type selector, output 

reg is ters  f o r  PROM address and chip enable code words, output reg is ters  f o r  

data t o  the PROM, input registers t o  read PROM data, an output voltage 

sw i t ch  f o r  programming the PROM data, and a high current voltage source 

f o r  the PROM's Vcc input pin. 

2.5 Function of each Block 

( 1 ! The IBM PC-XT's 110 s lo t  provides the desired address and data f o r  the 

system bus and supplies a l l  the desired power leve ls  t o  the 

progrsrnmer. 

( 2 ) The address decoder gives a l l  the desired chip enable signals. 

( 3 1 The data bu f fe r  provides bid i rect ional  data bus buffering. 

( 4 ) The PROM type selector selects the speci f ied PROM type for- t-he 

programming operat ion. 

C 5 Uutput registers f o r  PROM address and chip enable are used t o  capture 

the address sent by the IBM PC-XT's CPU. 
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! 6 ) The high current  program voltage i s  used t o  supply high voltage and 

current f o r  PROM's Vcc input when i t  i s  being programmed. 

( 7 ) T w o  sets  of output/input reg is ters  f o r  PROM data are used. One 

captures the data sent by the CPU and the other senses in format ion 

f r om the programmed PROM. 

( 8 1 The output voltage sw i tch  i s  used t o  s w i t c h  the programming voltage 

f o r  a PROM's output terminal f r om +5V up t o  + 10.5V. 

2 6  Programming a PROM 

I n  t h i s  design the IBM PC-XT o r  PC-AT'S 110 s lo t  not only provides a l l  

the desired addresses and data but also supplies a l l  the needed voltages t o  

the system. First ,  the PROM type sc?/r!ctffris used t o  select  the speci f ied 

device type t o  be programmed. Four d i f fe ren t  PROM types can be 

accommoda t id. 

Second, the specif ied address needs t o  be issued. Here the PROP/ 

&dress &fld efl&.ble output reg j s te r sa re  used t o  t ransfer  the desired 

addresses f rom the iBM PC-XT's data bus t o  the par t i cu la r  PROM's address 

bus. 

Third, the PROM's Vcc input p in  must be increased by 10.5 k0.5 vol t s  

f r om +5V. The c11.rtl.t p r c r g r ~ m  vo/t8gt? i s  designed t o  supply the 

desired voltage a t  up t o  500 mA of current. A l l  PROMS have the Vcc input 

p in i n  the same locat ion (pin24). 

Fourth, the data i s  t ransmi t ted f rom the PC-XT's data bus t o  the 

PROM's data bus by using the proper ofil/zc/t regist~rs fwPRDf/d~t& 



Finally, the programming voltage fo r  the PROM output (Q i )  i s  applied 

to the specified data i b i t  by the nutput vol l~ge switch and i s  switched 

f rom +5 volts to 10.5 volts. Note only one b i t  i s  programmed. The specified 

programmed b i t  Q i  i s  chosen by sof twsre through a programmable peripheral 

device Intel 8255A. 

In order to  blow out the PROM's fuses correctly, a 10 u s  pulse to  the 

chip enables must be held when the PROM i s  being programmed. This i s  done 

w i t h  the same output register which supplies the PROM addresses. A f te r  

programming, ver i f icat ion fol lows. 

During the read operation, the PROM must be i n  the READ mode - l i ke  

a ROM. First, the programming vol tage fo r  the PROM output (Q i )  i s  removed 

by block of ofitp/it Y O ~ ~ B ~ R  s ~ . ~ i l c h  Second, the Vcc input voltage i s  reduced 

f rom 10.5V t0.5V to  +5V (TTL level) using block of high ci i r r~ni  p r ~ g r ~ r n  

vn/t~gt? Third, the PRUM IC's content i s  then read t o  the PC-XT's buffer by 

using the proper inp11t r~g is le f  to rmdPRDM data This i s  accomplished by  

an 8088 IN instruction. 

2.7 Summary 

In th is  chapter some of the important characterist ics of PROMS were 

discussed, and haw PROMS are programmed was explained. The system 

block diagram for  the hardware was also presented. In  the next chapter the 

detailed hardware i s  discussed far  each block that i s  mentioned here. 



CHAPTER 3 

Hardware Designvw 

In th is  chapter the hardware fo r  the PROM programmer controlled by 

an IBM PC-XT or  PC-AT or  comptttible system i s  presented, showing how the 

detai ls of programming discussed i n  Chapter 2 are implemented. The 

fol lowing sections discuss each block mentioned i n  section 2.5. The 

software fo r  the system i s  discussed i n  Chapter 4. 

3.1 The IBM PC-XT's 110 Slot 

In th is  work, the system power supply and CPU (Central Processor 

Unit) are already available. A l l  the needed voltages and signals (For .. 
example, address bus, data bus and control signals) are supported by the IBM 

PC-XT's I / O  s lot  (Appendix D). The l i O  slot  i s  an extension of the 6088 

rnicropr-ocessor bus. The connectors are capable of supporting 62 signals to  

a card, 3 1 on each side. Figure 3- 1 i s  a drawing defining the signal and s lo t  

labeling convention and also indicating those signals that are used. There 

are four power levels available on the signal tabs i n  each card slot. Table 

3- 1 summarizes those levels. 

The PROMS require a power supply voltage of +SV when they are 

operating i n  the read mode. They require an additional + 10.5V 

programming pulse when i n  the programming mode. The voltages needed 

i n  the fu l l  design are +5 and 2 1 2  volts. 
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Figure 3- 1 The IBM PC-XT's I /O s l o t  
(showing signals used by the card) 



Table 3 - 1 IBM PC/XT Power Supply 

3.2 Address Decoding and Bus Buffer  Circuit 

DC k w e r  

+ 5 VDC 
- 5 VDC 
+12 VDC 
-12 VDC 

The most  common method of in ter fac ing a microcomputer system, 

such as the PC (Personal Computer), i s  through the use of  programmable 

input and output registers.  Since the system bus i s  available i n  the card 

slot,  i t  i s  not a d i f f i c u l t  task t o  at tach several devices t o  provide 

Input/0utput functions i n  the design. Figure 3-2 i s  the c i r cu i t  used t o  

perform a l l  1/0 of the address and data. The address la tch  and data l a t c h .  

are indiv idual ly  discussed i n  the fo l low ing  sections. 

The programmer card i n  the IBM PC-XT i s  control led and sensed using 

the input  and output registers.  These reg is ters  are addressed using the I/O 

por t  address space of the 8088 microprocessor. Wi th  output registers, the 

microprocessor can w r i t e  data i n t o  the register, t reat ing the reg is te r  as an 

1/0 (Input/Output) po r t  or  a memory location. The output of those reg is ters  

are w i red  t o  an inter face device. Table 3-2 defines the address port 's 

functions on the programmer card i n  t h i s  system. 

Max ( Vdc) 

5.25 
5.50 

12.60 
13.20 

Fiqure 3-3 i s  the system decoder and bus bu f fe r  used to  decode a l l  the 

desired I / O  por t  addresses. The decade c i r cu i t r y  i s  designed so that  the 

Min(Vdc) 

4.8 
4.6 

1 1.52 
10.92 

Current 
(Amps) 

1 

7.0 
0.3 
2.0 
0.25 







Table 3-2  110 por t  aljdress usage 

HEX address used Function 

FEEOH f o r  U35 clock input;to contro l  PROM Vcc 
Por t  addresses f o r  type-1: 
FEElH f o r  U7 clock input;to supply word address f o r  PROM 
FEE2H f o r  UB clock input;ta supply data f a r  PROM 
FEE3H f o r  IJ9 output enab1es;to read data f r om  PROM 
Pcirt addresses f o r  type-2: 
FEE4H f o r  U 17 clock input ; to supplu word address I f o r  PROM 
FEESH f o r  IJ 12 clock input;t-u supply word address I I f o r  PROM 
FEE6H f o r  1123 clock input;to supply data f o r  PROM 
FEETH f o r  U29 output enab1es;to read data f r om  PROM 
Por t  addresses f o r  type-3: 
FEE8H f o r  U 18 clock input;to supply word address I f o r  PROM 
FEE9H f o r  U 13 clock input;to supply word address I I f o r  PROM 
FEEAH iclr U24 clock input;to supply data f o r  PROM 
FEEEH f o r  U30 output enab1es;to read data f r o m  PROM 
Por t  addresses f o r  tupe-4: 
FEECH f o r  ~ i 9  clock input;to supply word address I f o r  PROM 
FEEClH f o r  U 14 clock input;to supply word address I I f o r  PROM 
F E E E H  f o r  U25 c lc~ck input;to supplq data f o r  PROM 
FEEFH fo r  U: 1 output enab1es;to read data f r om  PROM 

FEFOH-FEF3H f o r  U6 (8255A)  chip se1ect;to s w i t c h  program voltage 
FEF4H-FEFTH not used 
FEFGH-FEFBH f o r  U39 clock input;to select  a speci f ied PROM type 
FEFCH-FEFFH not used 



locat ion of a block of port addresses can be set selectively i n  the 1/0 port 

address space by simply sett ing a new value in the DIP switch. In th is  

design, an SN74LS688 (U26) ident i ty comparator and an eight b i t  DIP 

swi tch  (U33) are used. On one side of the compare circui t ,  the address bus 

b i t s  A 5  through A 12 are attached. On the other side , the DIP switches are 

connected. When the value set i n  the DIP switches i s  the same as the value 

set on the address bus, the compare equal output signal (P=Q)' i s  activated, 

and can be used as the group select control signal. This technique al lows 

the I / O  ports to  be moved so that an I/0-port address overlap can easily be 

avoided. 

As an example of how th is  c i rcu i t  i s  used, l e t  us say we wanted to  

l i m i t  the I /U port address range f rom FFCOhex through FFDFhex. First, i t  

would be necessary to  set the values of the switches. The DIP swi tch  

corresponding to  the address l ine A5 would be set to  i t s  active low state 

(ON). The remaining DIP swi tch 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 i s  

NANDed together w i t h  the address l ines A 13, A 14, and A 15 by means o f  the 

enable input G', thus requiring. a l l  three of the signals t o  have a HIGH 

condition before a compare equal output (P=Q)' i s  activated. 

In th is  system, the port address range i s  chosen f rom FEEOhex through 

FEFFhex, thus the DIP swi tch corresponding to the address l ine A 8  must be 

set to  i t s  active low state. Table 3-3 gives some of the possible port 

address blocks. 
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f a b l e  3- 3 1 /O address maps used 
-. 

The output of the SN74LS688 (U26) i s  NORed together w i t h  AEN and 

the combined signals (IOR' AND IOW'), thus requir ing a l l  three of  the signals 

t o  have a LOW condit ion before the act ive high signal IOADR i s  generated. 

The bus signal AEN (Address Enable) i s  used t o  disable I / O  por t  address 

decodes during any DMA (Direct Memory Access) cycle i n  the host computer. 

The signal IOR' and IOW' must be ANDed together t o  generate the signal 

IOADR when e i ther  IOR' o r  IOW' i s  low.  

The slgnal lOAUR i s  used t o  enable the fu r ther  decoding of the I / O  

addresses f r om AO, A l ,  A2, and A3. This  i s  accomplished by using the 

SN74LS 154 4-to- 16 decoder c i r cu i t  and a combinational log ic  c i r cu i t .  In 

t h i s  design, several por t  addresses are decoded: some produce a group of 

"control signals" t o  enable the four  types of PROMS (FEEOhex through 

FEEFhex); t w o  groups of por ts  f o r  the 8255As; one group CFEFOhex - 

FEF3hex) i s  used f o r  the i?iii.~?tit vffliagt? s w i t r h s t o  s w i t c h  the programming 

voltage t o  each PROM's data bi t ;  another group (FEF4hex - FEF7hex) i s  f o r  

future development of an EPROM programmer; and one group of addresses 

(FEF8hex - FEFBhexl i s  f o r  the signal TYPECTL' t o  enab\e the "PROM type 



29 
selector (U39) which i s  used to  activate a specified PROM fo r  programming. 

Figure 3-4.is the 1/0 map fo r  the system. 

Figure 3-5 shows the pin connections of an SN74LS 154 4-to- 16 l ine 

decoder (US) and i t s  t ru th  table. Four address l ines A 0  through A3 are used 

to address the 16 ports f rom FEEOhex through FEEFhex which control a l l  

Input/Output registers. Address l ine A4 and the signal IOADR' need to  be 

low at  the same t ime t o  enable the decoder. Table 3-4 gives the function 

table fo r  the U5 outputs. 

Figure 3-6 i s  the combinational logic c i rcu i t ry  used to  choose three 

groups of ports and their  function table. To program an Intel  8255A 

(Appendix D), four address ports are needed, one fo r  the control word, and 

three fo r  port A, port 6,  and port C. When the signal IOADR has a logic 1, 

address 1 ine A 4  i s  logic 1, A3 and A 2  are both logic 0, port  addresses 

between FEFOH through FEF3H w i l l  be generated (see Figure 3-6b). The 

type-select signal TYPECTL' i s  activated when IOADR', address l ines A3 and 

A4 are a l l  logic I  and A 2  has a logic 0. 

The IOADR' signal i s  also used to  enable the SM74LS245 (U32) octal 

bus transceiver buffer i n  Figure 3-7. It i s  intended t o  activate the data bus 

when th is  programmer i s  being used. The PCDO through PCD7 signals are 

from the IBM PC-XT's data bus and DO through D 7  forms the system data bus 

on the card. The IOR' signal which i s  connected t o  the DIR signal input of the 

SN74LS2.15 i s  used to set the direct-ion of the enabled U32 bus transceiver. 

When IOR' i s  HIGH, the I /O slot  w i l l  transfer data to  the progratnrner's data 

bus. I f  the IOR' i s  i n  a low conditicrn, the 1/11 slot w i l l  receive data from the 

card. 



Table 3-4 Functicin ?able 

EPCTL (FEEOhex) : con t ro l  s ignal  f o r  FROM Vcc i npu t  

Type- 1 c c ~ n t r o l  s i ~ n a l s :  

ACTL 1 (FEE 1 hex) :contro l  s ignal  tot- PROM address and enables 
I)CTL 1 (FEE2hexj :cclntt-ol siqrsal f o r  PROM data 

C-TL (FEE3hexj :control  s ignal  t o  read PROM data 

Type-2 con t ro l  s ignals :  

A ~ T L ~ A  iFEE4hexj :con t ro l  s ignal  f o r  PROM address and enati les (I) 
A ~ T L ~ H  iFEE5tiexj :contro l  s ignal  f o r  PROM address and enables ( 1 1 )  
DCTL2 (FEE6hex) : c o r ~ t r o l  s ignal  f o r  PROM data  
~:c.TL,? - .  - i'FEE7hex) . :COntr@l s ignal  t c l  read PRUM data 

Tqpe-3 con t ro l  s ignals:  

A ~ T L ~ A  (FEEBhex) :cOntt-ol s l g r ~ a l  f o r  PRClM address and enables (I j 
A C T L ~ E ;  (FEECIhex) :contro l  s ignal  f o r  PROM address and enables ( I  I j 
D C T L ~  iFEEAhex) :contro l  s ignal  f o r  PRClM data 
C!:TL~ [FEEBhex) :contro l  s ignal  ?c! read PROM data 

Type-4 cnnt-rol s ignals :  
ACLTdA H ( FEEChex) :contro l  s ignal  for- PROM ai ldress and enables (I) 

ACTL4B fFEEOhex) :contro l  s ignal  f o r  FROM address and enables (I I )  
DCTL4 SFEEEHEX) :contro l  s ignel  tot- PROP1 data 
CCTL4 (FEEFHEX) :contro l  s ignal  t o  read PROP1 data 



(card-selected signal) 
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Figure 3-  5 Decoding of  16 port-address space 
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OUTPUT 
1 4  13 12 11 10 96765432  1 o 

1  1  1  7 1  1  i ' i T i i i r i i o  
1 1  1 1  1 1  1 1 1 1 1 1 1 1 0 1  
1  1  1  1  1  1 1 1 1 1 1 1 1 0 1 1  
1 1  1 1  1 1  1 1 1 1 1 1 0 1 1 1  
1 1  1  1  1  1 1 1 1 1 1 0 1 1 1 1  
1 1  1 1  1 1  1 1 1 1 0 1 1 1 1 1  
1  1  1 1  1  1 1 1 1 0 1 1 1 1 1 1  

1 1  1 1  1 1 1 0 1 1 1 1 1 1 1  
1  1  1  1  f 1 1 0 1 1 1 1 1 1 1 1  
1  1  1  1  1  1 0 1 1 1 1 1 1 1 1 1  
1  1  1  1  1  0 1 1 1 1 1 1 1 1 1 1  
1  1  1  1 0  1 1 1 1 1 1 1 1 1 1 1  
1  1  1 0  1  1 1 1 1 1 1 1 1 1 1 1  
1  1 0  1  1  1 1 1 1 1 1 1 1 1 1 1  
1 0  1  1  1  1  1 1 1 1 1 1 1 1 1 1  
0 1  1  1  1  1 1 1 1 1 1 1 1 1 1 1  

ADDRESS 
FEEOH 
FEElH 
FEE2H 
FEE3H 
FEE4H 
FEEW 
FEE6H 
FEE7H 
FEEBH 
FEE9H 
FEEAH 
FEEBH 
FEECH 
FEEDH 
FEEEH 
FEEFH 

FUNCTION 
i 

' 

A C f A  
-B 
DCT12 
'm 
A-A 
ACTL3B 
bcTd 
m 3  
ACTLI)A 
ACfL4B 
s ~ 4  
m 4  



Table 3-4 Funct ion table 

=L (FEEOhex) : contro l  s ignal f o r  PROM Vcc input  

Type-1 contro l  s ignals: 

ACTL 1 (FEE 1 hex) :control  s ignal f a r  PROM address and enables 
DCTL 1 (FEE2hex) :control  s ignal f a r  PROM data 
C C T L ~  (FEE3hex) :control  s ignal t o  read PROM data 

Type-2 cont ro l  signals: 

ACTL(ZA iFEE4hex) :Control s lgnal f o r  PROM address and enables (I) 
(FEEShex) :control  s lgnal f o r  PROM address and enables ( 1 1 )  

D C T L ~  (FEE6hex) :control  s ignal f o r  PROM deta 
C-TL~ (FEEThex) :control  s ignal t o  read PROM data 

Type-3 contro l  signals: 

A C T L ~ A  (FEE8hex) :control  s ignal f o r  PROM address and enables ( I )  
ACTL38 (FEE9hex) :control  s lgnal f o r  PROM address and enables (I I) 
D j S  (FEEAhex) :control  s lgnal f o r  PROM data 
CCTL3 (FEEBhex) :control  s ignal t o  read PROM data 

Type-4 cont ro l  signals: 

~ c L f 4 ~ ( ~ E E C h e x l  :control  s ignal f o r  PROM address and enables (I) 
ACTL48 (FEEDhex) :control  s ignal f o r  PROM address and enables ( I  I) 
DCTL4 (FEEEHEX) :control  s ignal f a r  PROM date 
CCTL4 (FEEFHEK) :control  s ignal t o  read PROM data 
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3.3 PROM Type+'S;electi ng 

Before operation begins, the programmer needs to know which type of 

PROM w i l l  be programmed. An SN74LS374 (U39) octal D-type la tch i s  used 

to latch four individual enable signals, one for  each PROM type. These four 

PROM type enable signals are shown i n  Figure 3-8. For example, the signal 

PTYPEI' i s  used to  configure the system fo r  type-1. The output signal 

EPSEL' i s  connected t o  'U35' in Figure 3-3. It i s  designed t o  enable PROM 

Vcc input voltage, once a specified PROM type i s  activated. During the 

programming period, the PROM enable signals must be held so the 

SN74LS374 i s  always enabled (OE' i s  grounded). 

(type-select signal 

Figure 3-8 PROM type selector 
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The inputs to  each b i t  of the latch (U39) are from the buffered data 

bus and are latched when the clock input signal CK i s  enabled by port 

addresses FEF8hex - FEFBhex. These port addresses are decoded by the 

combinational logic c ircui t  i n  Figure 3-6. U39 w i l l  la tch the desired data 

b i t s  on the t ra i l ing edge of the type-select signal TYPECTL' a t  address 

FEF8H - FEFBH. 

3.4 Output Registers f o r  PROM address and Chip Enables 

According to programming step a i n  section 2.2, the selected word 

needs t o  be addressed and the PROM output must be disabled. Figure 3-9 i s  a 

c i rcu i t  used to  la tch PROM address b i t s  A0 through A4, to  act ivate the chip 

enable input E' fo r  type-1, and to  provide proper grounding fo r  the PROM. 

The ground IGND) of type-1 i s  at  pin 8 which i s  not the same as the 24-pin 

socket's ground pin (pin 12). It i s  therefore necessary to  have a low 

condition at  p in  8 (AX81 to  properly connect type-1. A f te r  the specif ied 

PROM i s  selected, the CPU issues the address of the word to  be programmed. 

The octal D-type la tch (U7), the SN74LS374, i s  used to  capture the data sent 

by the OUT instructions from the CPU. The output-control input of U7 i s  

connected t o  the type-1 enable signal PTYPE 1'. The clock signal CK i s  

ACTL 1' which i s  fed from US i n  Figure 3-5, so that the port  address FEE1 hex 

i s  used t o  activate U7. 

Tqpe-2 PROMS have 9 address lines (A0 - A81, so that the address 

inputs to these devices must be treated as two separate output ports 

latched by ACTL2A' and ACTL2B'. One output port AcfTL2A' i s  fo r  address 

inputs AO-A7. The other output port ACTL2Ei' i s  fo r  address input A6 and 
4 ~ m a . - .  r h I 7  A1 1-77 A t -  i l  I i 0 ee.4 enable inpiut E'. To realize these oiitptit ports, UVW 3 1 1  r + ~ 3 3  1 L) 3 \U I L allu 
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DATA BUS DO-D7 \ 

h 

 FEE^)^ 1 1 Y 
ACT L ZA 
PTYPE2 

7 6 4 7 3  
'. 

'. 17 

L 14. 

L 

'. 

\ 7 

\ 4. 

\ 3 

1 8 . 8 ~  8~ 

70 74 

6D 6Q 

1 3 5 ~ ~ 1 2 5 ~ E  
74LS 

4D 374 

3D 34 

2D Z Q 5  

ID 1Q 
CK OE 
h 

19 AX 10 t G N D )  

16 

9 - 

A X 1 g  (D 
2 X23 (AS) 

-FEESI~ 1 1 1 
ACTL2B 
PfVPEZ 

L X22 (A71 

L 

L l4 

L 1 S 

\ 

\ 7,  

\ 4 

\ 3 

17 .70  7Q 

6D 6~ 

5D u 175-4 
74LS 

4D 374 

30 3Q 

2D 2~ 

I D  1 Q  
CK OE 

16 X21 iA6) 

-15 AX20 (A51 

.I 2 AX5 (A4) 

9 A X 4  (431 

AX3 (42) 

-5 A X 2  ( A l )  

2 A X  1 



DATA BUS D O - D 7  
7 

Figure  3-1 1 Address and c h i p  enable  l n t c h e s  f o r  type -3  



DATA BUS DO-D7 

-( F ! !  
ACT L 4 

7 4 4 7 4 :  77s 180' 77s 190 
74475177S181177~191 I 

Figure 3- 12 Address and chip enable l a tches  f o r  type-4 

I 
I 

$Q-& I 
I 

I I 
I I 

16 I I 
I 1 

l5  AX29 I (E2) ] (n) 
I 

(E3) I (E3) I (E2) 
I I 

(E4) : (E4) ! (E3) 
I 

X21 (n) I ( E l )  1(A10) 
I I 

5 X22 (NC) I (A9) (A91 
I I 

z X Z 3  ( ~ 8 )  : (A81 1 (A8) 

'. 

'. 17 

'. 14 

'. l 3  

'. 

\ 7 

4 

C 3 

( F E E 3  1 1  U 1  
ACT L 48 - 
PTYPE4 - 

1 8 . 8 ~  

7D 7Q 

6D 6Q 

5DU 1 4 5 Q  
7 4LS 

4D 374 4 
3D 3Q 

2D ZQ 

I D  I Q  
CK OE 



4 1 
U 17) are used. The hardware required f o r  t h i s  i s  shown i n  Figure 3- 10. The 

ground (GND) of  type-2 i s  at  the p in  10 posi t ion and i s  supplied by U12. In 

the same way, PROM type-3 and type-4 which have mare than 8 a d d m s  

l ines are addressed by the c i r cu i t s  shown i n  Figure 3- 1 1 and Figure 3- 12 

respectively. Note that  type-4 PROMS have the ground (GND) a t  the p in  12 

posi t ion which i s  already connected t o  GND. The f igures show what  outputs 

must be present f o r  each PROM. 

3.5 High Current Driver f o r  the PROM Vcc Input 

In Figure 3-2 the PROM socket p in  24, which i s  Vcc f o r  a l l  PROM 

types, i s  connected t o  the signal "V24" and also t o  the +5-val t power  level  

through 0 4  ( 1  N9 14). While the PROM i s  being programmed, the V24  input 

signal supplies the desired 10.5V +0.5V t o  p in  24, but o therwise it needs t o  

be kept a t  the normal TTL voltage level  in order t o  avoid heat damage. To 

achieve th is  requirement, Q 1  and Q2, a n-p-n t rans is tor  and a p-n-p 

t rans is tor  respective1 y, are used as a s w i t c h  f o r  V24. 

Figure 3-13a i s  the c i r cu i t  f o r  voltage swi tch ing f o r  V24. The 

control  f o r  t h i s  VPCTL i s  latched i n to  U35, a 74LS374 a t  por t  address 

FEEOhex. When the VPCTL input signal f r om the U35 output p in  i s  i n  a high 

condition, Q 1 and Q2 are OW and the output Va i s  equal t o  12 vo l t s  t o  supply 

the desired PROM Vcc voltage. i f  the VPCTL input signal i s  in a low 

condition, Q 1 and Q2 are OFF, the output Va i s  equal t o  0 vo l t s  and V24  i s  

blocked from pin 24. In t h i s  si tuation, the PROM i s  supplied by the +5-vol t  

power level through t-he 1 N9 14 diode. 

Note that  i n  Figure 3- 13b the output Va of W2 i s  connected t o  !he 

SN554505B (Appendix El t o  increase current. This dual peripheral dr iver  has 
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two standard Series 54/74 TTL gates and two uncommitted high-current, 

high-vol tage n-p-n transistors. Here the two n-p-n transistors are used as 

emi t ter  fol lowers to  obtain higher current f o r  programming the PROM. 

3.6 Output/lnput R'egisters f o r  PROM Data 

An input register can be thought of as a memory location or  an 110 

port. To program a PROM, the CPU needs to  issue specified data t o  the 

PROM's data output pins. This i s  accomplished by an output register. When 

checking to  insure that the PROM device has been programmed correctly, 

reading the data out of the PROM i s  needed. Sensing information f rom an 

interface i s  normally accomplished by using an input register. In th is  

design a port register that acts as either input or  output register i s  used. 

The direction can be changed under program control. 

Figure 3- 14a i l lust rates the port design for  PROM type-1. It has 

programmable input or  output bi ts.  This design not only latches i t s  data 

from the CPU, but also i s  able t o  read data from the PROM. The port ion 

which outputs f rom the CPU i s  s imi la r  to  the latched-output register 

discussed i n  section 3.4. It i s  implemented w i t h  U8, an SN74LS374, which 

i s  used to latch data f rom the CPU fo r  the PROM. The clock input CK of U8 i s  

enabled by DCTLI' a t  port address FEE2hex. The output control OE i s  

connected to  the type-1 enable signal PTYPE1'. Each output b i t  of the output 

register (U8) i s  used to  drive an open-collector device: i n  th is  design, an 

SN7407. The. output of each open-collector device i s  pulled high through a 

l k  resistor to  +5 volts. These are now t ied to  the inputs of  the input 

register (U9) and also connected to  the corresponding PROM output terminals 
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(4 1 - PB) i n  the socket. To use th is  design fo r  PROM data, simply w r i t e  the 

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

Figure 3-15 shows the output c i rcu i t  of one of the Sf47407 buffers. 

When the data input i s  HIGH, w i t h  th is  noninverting buffer, the output w i l l  

be equal to "Vi" ( i=  1 - 1 1, and 13 - 20) and i s  applied to the PROM output (Qi) 

fo r  programming. The programming voltage "Vim i s  switched by the 01320 1s 

which i s  discussed i n  the next section. I f  the data input signal i s  changed 

from HIGH to LOW, then the SN7407 buffer output w i l l  be "OH" and the PROM 

output w i l l  be grounded. During th is  time, the DG20 1 keeps Vi OFF. 

When the programming command i s  executed, the signal CCTL 1' i s  

HIGH and the data read register (U9), an SM74LS244 bus transceiver, i s  

inactive and not connected to  the buffered data bus (DO - 07). However, the 

input register i s  activated fo r  a read or  ver i f icat ion operation. To read 

data from the PROM, f i r s t  wr i te  a l l  ones (OFFhex) to  U8. This w i l l  turn o f f  

the open-collector drivers and al low the PROM outputs to control the inputs 

to U9. CCTL 1 '  (at address FEE3hex) activates U9 and stays LOW to  keep i t  

active (Figure 3- 130). This w i l l  cause the output l ines of the 74LS244 t o  be 

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

The output and input registers w i l l  never both be active a t  the same 

time. These registers are active when an OUT or IN instruct ion i s  executed 

and the proper 1/13 port address i s  decoded. A11 of their  control signals for  

PROM types 1 through 4 are generated from the 74LS 154 (U5). 

In Figure 3-14a, the input l ines of U9 are connected to b i t s  C D l  

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 l ines are then 
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connected to  the I% t s  DO through D7 of the card's data bus and transferred to  

!he PC-XT's I /O  s lo t  through data buffer U32. In the same way, the inputs of 

U29 are connected to b i t s  CD6 - CD9 and CD15 - CDl8 f o r  type-2 In Figure 

3- 14b. In Figure 3- 14c, the inputs of U30 are b i ts  CD 17 through CD20 fo r  

type-3. In Figure 3-14d, the input signals of the U31 are b i t s  CD9 - CD1 1 

and C'D 13 - CD 1 7 f o r  t ype-4. 

3.7 PROM Output Vdltctge Swit-Ching a t  Q i  

When the PROM i s  being programmed, each output Q i  ( i= 1 to  81, needs 

to  be supplied by + 10.5 20.5 volts. Figure 3- 16 i s  the c i rcu i t  schematic 

designed to  achieve this. Because there are 19 di f ferent positions (pin 1 - 

pin 1 1 and pin 13-pin201 i n  the I C  socket fo r  prom output terminal pins, f ive 

DG20 1 s {Appendix F) are needed to swi tch a l l  the possible input signals. 

The DG20 I i s  a quad single pole, single throw analog swi tch  which 

employs a parallel combination of a PMOS and an NMOS f ie ld  e f fec t  

transistor. Figure 3- 17 i s  the pin configuration and i t s  function diagram. 

These DG20 1 s are used to  swi tch the programming vol tages to  the correct 

pins. In the ON condition each swi tch w i l l  conduct current i n  ei ther 

direction, and i n  the OFF condition, each swi tch w i l l  block voltages up t o  30  

vol ts peak-to-peak. The result i s  s savings i n  wi r ing complexi t y  and board 

space. 

In Figure 3- 173, the 0620 1 IU20) i s  used to swi tch  the progrsmming 

voltages V 1 through V 4  which correspond to the PROM IC's pin 1 - pin4 as 

seen i n  Figure 3-2. See Figure 3- 16. U21 i s  used to swi tch  the 

programming voltage t o  V5 - V8, U22 i s  used to swi tch V 9  - V1 1 and V13, 



Figure 3-16 PROM output (Qi) voltage switch 
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U27 i s  used to  swi tch  V14 through V17, and U28 i s  intended t o  swi tch  V 18 - 

f/20. 

Suppose i t  i s  desired to  program Qn. With a logic " 0 " a t  the proper 

DG20 1 input, the swi tch i s  OW and the + 12V programming voltage i s  applied 

t o  the PROM's Qn output to program that b i t .  With a logic " 1 "at the input, 

the swi tch i s  OFF and no prograrnming voltage goes t o  the PROM. Because 

the PROM must be programmed b i t  by bit,  each t ime only one swi tch  w i l l  be 

OW. 

The DG20 1 inputs are controlled by an lntel  8255A programmable 

peripheral interface CU6). The lntel  8255A (Appendix G) i s  a general purpose 

programmable 1/13 device. I t s  function i s  to  interface peripheral equipment 

to the microcomputer system bus. It has 24 110 pins which may be 

individually programmed in  two groups of 12 and used i n  three major  modes 

of operation. In th is  system, the 8255A needs t o  generate 19 controlled 

output s~gna ls  used to swi tch the desired programming voltages fo r  the 

specified PROM outputs. Thus, a l l  24 1/0 pins are set as outputs (Mode 0). 

The CPU "outputs" a control word to  the 82558 that in i t ia l izes the 

functional configuration of  the 8255A. The functional configuration of the 

3255A i s  programmed by the system software so that normally no external 

logic i s  necessary to  interface peripheral devices or  structures. Figure 3- 

18 shows the general control word format. in th is  design, 80hex 

(ie., 10000000 6) glves the proper resul ts 

Figure 3- 19 gives the pin connections of the lntel  8255A. The PAO- 

PA7, PBO-PB7, and PCO-PC2 output pins 11i !he 8255A are a l l  connected to  

DG2rll s to  swi tch the specified prograrnminy voltage ON or  OFF. PAO-PA3 
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are used to swi tch  U20, PA4-PA7 are connected to U2 1, PBO-PB3 are used to 

swi tch U22, PB4-PB7 are used to  swi tch  U27, and PCO-PC2 are used to 

swi tch U26. 

The pin35 RESET input of the 8255A i s  connected to the PC-XT's I /O 

s lot  RESET DRV pinout. When th is  input goes 'high' a l l  ports w i l l  be reset 

and a l l  the DG20 1's switches are of f .  

The chip select (CS') of the 8255A i s  connected to  the 8255CS1' 

signal generated i n  Figure 3-4. A l o w  on th is  input pin w i l l  enable 

communication between the 82558 and the CPU. The 8255A i s  enabled at ' 

address ports FEFOH through FEF3H: FEFOhex fo r  port A, FEFlhex fo r  port 8, 

FEF2hex fo r  port C, and FEF3hex fo r  the control word. 

The port addresses for  the 825514 are: 

HEX address used Function 

FEFOH fo r  port A 
FEF 1 H fo r  port e 
FEF2H fo r  port C 
FEF3H control word 

Pin27-pin34 of the 8255A are connected to the system data bus DO- 

07. Data i s  transmitted or received by executing input or output 

instructions from the CPU. 

The RD' input i s  connected to  PC-XT's I/@ slot IOR' l ine. A " low" on 

th is  input pin w i l l  enable the 8255A to  send status information to  the CPU 

on the data bus. The WR' input i s  connected to the PC-XT's IOW'  l ine. A 

" low" on this input pin w i l l  allciw the CPU to  wr i t e  data and control wclrds 
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into the 8255A. The RD' and WR' signal w i l l  never be "low" at the same 

t i  me. 

The A0 and A 1 input pins of U6 are connected to the least significant 

bi ts af the system address bus (external A0 and A 1). These two input 

signals are used to control the selection of one of the three ports or the 

control word register. OOhex w i l l  select port A, 01 hex w i l l  select port B, 

02hex w i l l  select port C and 03hex w i l l  allow wri t ing of a control word. 

In this chapter the hardware necessary to construct the IBM PC-XT 

controlled PROM programmer has been described. However, i n  the discussion 

o f  the design of this system, many interfacing techniques that are 

applicsble to general microprocessor-controlled systems are also shown. 

The complete hardware circuit  schematic i s  shown i n  Appendix H and 

i t s  parts l ist ing i s  shown i n  Appendix I. In Chapter 4 the software to 

control the systern i s  discussed i n  detail. 



CHAPTER 4 

S o f t w w e  Design 

In th is  chapter f l e  software required to  control the system hardware 

i s  presented. The software i s  w r i t t en  i n  Intel  8086/8088 assembly 

lsnguage snd turbo C language. To achieve the best performance, the 

functions that re la te to  the programmer card are wr i t t en  i n  assembly 

language. These are the BLANK CHECK, PROGRAMMING, VERIFY, and READ 

functions; the functions that relate to  the lBfl PC-KT'S buffer memory are 

wr i t t en  i n  turbo C. 

In the fol lowing sections, fami l ia r i t y  w i t h  C language and assembly 

language are assumed. The discussions emphasize those functions w r i t  ten 

i n  assembly. Key subroutines are discussed w i t h  their  flowcharts. 

4-1 Getting Started 

Before the system software i s  described a few prel iminary detai ls 

need to  be discussed. One of these i s  the software layout of the system; 

another i s  hardware ini t ia l izat ion. 

The I /O map i s  a l i s t ing  of a l l  of the address space f o r  the input and 

output pot-ts and of the corresponding function qf each block. The mapping 

of t-he addresses fo r  t-he system hardware presented i n  Chapter 3 i s  given i n  

Table 3-2. Table 4- 1 shows the label used i n  the software fo r  each port. 
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The input  and output devices m u s t  be i n i t i a l i z e d  when the  power  i s  

f i r s t  appl ied t o  the programmer. Figure 4- 1 i s  the  program segment f o r  the 

programmerinit ial ization. T h i s i s  t h e m a j o r h a r d w a r e  i n i t i a l i z a t i o n .  More 

s o f t w a r e  i n i t i a l i z a t i o n  steps are needed as w e l l .  For  instance, variables 

mus t  be se t  t o  ce r ta in  values. These types of i n i t i a l i z a t i o n s  w i l l  be 

discussed as the need arises. 

m v  
m v  
w t  
my 

mov 
out 
n-iov 
out 
m v  
out 

m v  
MOV 

out 

WdY 

rnov 
out 

pop 
POP 
ret 

near 
ax 
dx 

; posh AX onto stwk 
; push DX onto stack 

;set 8255A to mode 0 
;se tpor ta ,pr tb ,mdyor tc  
; all in output mode 

; set 8255A port a = O f f h  

; set 8255A port b = Offh 

;set 8255Apn-t c =  Offh 

; 1135 set wd PROM Vcc input = 5V 

; U39 set and disable all PROM irquts 

; restwe DX 
; restwe AX 
; return to caltinq program (terminated) 

Figure 4-1 Prq r -am f o r  sys tem hardware i n i t i a l i z a t i o n  



4-2 Main Pro- 

In th is  work many function commands are used, so the main program 

needs t o  include a l l  the function subroutines. The main f lowchart of the 

software i s  shown i n  Figure 4-2. It displays the direction of program 

execution and shows the subroutines which are used fo r  each functiori 

command. 

This main program directs the system execution based on the 

command keyword that i s  input, so that the f i r s t  event t o  occur i n  the main 

program i s  to cal l  the subrouti,ne rt l~d k~~ybn~rd f o r  scanning the input 

keyword. The system w i l l  not return from th is  subroutine un t i l  th is  

command has been executed or a unvalid command keyword has been input to 

the system. 

Since th is  program interacts w i t h  the keyboard, the system must 

wa i t  for  a part icular key to be pressed before executing certain routines i n  

the program. The main ides i s  this: The system inputs a command keyword. 

Then, based on what the function of that part icular key is, the system 

executes the specified subroutine. A complete l i s t  of the system commands 
l 

and thei r  functions i s  given i n  Table 4-2. 

4-3 S u b r o u t i ~ e  for-  the BL.A#K CHECK Function 

Before programming a PROM the " BLANK CHECK " procedure i s  usually 

executed. This function i s  useful t o  check i f  the PROM i s  blank. The 

f lowchart fo r  the blank check subroutine i s  given i n  Figure 4-3. There are 

four types of PROM's intended to work i n  th is  system, so the f i r s t  even+ t o  



Figure 4-2 Flowchart for the main program 



Table 4- 1 Command summaries 

COMMAND OESCRlPTlON 
.................................................................... 

BLANKCHECK 
CHECKSIJM I TOTAL 1 
CHECKSUM i EXOR ) 
DISPLAY BLlFFER MEMORY 
FILL DATA 
PROM PROGRAMMING 
INSERT DATA 
DELETE DATA 
MOD l FY DATA 
READDATAFROMPROM 
DISPLAY PROM TYPES 
VERIFY 
UPLOAD HEX FlLE 
DOWNLOAD HEX FlLE 
COPY BllFF ER MEMilRY 
DOWNLOAD RIP4AR'I FILE 
HELP 
GrUlT Ti3 DOS 

Note: 
a 1: s tar t -address (hexadecirnalj 
02:  end-address (hexadecimal) 
a3: dest inat ion-address (hexadecimal) 
d: data (hexadecirnsl) 
T: par t  tiumber ~i a PROM 



occur i n  each function subroutine i s  a PROM type ch~cA: This i s  done to test  

i f  the input PROfl type i s  correct or not. 

I f  the input type i s  not matched w i t h  the actual type, the subroutine 

w i l l  display " PROM Type Error ' and return to  the main program. This i s  

accomplished by step 2. To configure fo r  the specified PROM type and 

access the data, the hardware in i t ia l izat ion must be made (st-ep 3). The 

program segment fo r  th is  hardware in i t ia l izat ion is: 

hardwaie in i t ia l i za t ion  for  type-1 : 

mov a1,0 
mw dx,eptl 
out dx,al ; U35 set and PROM Ycc input  = 5V 

mov ,al,Mfh 
w dx,dctll ;set a l l  om to t u r n  off  7407 
out dx,al ; U8 set and sets to read data f r o m  PROM 

mov a l , k h  
mcw dx,typectl 
out dx,al ; U39 set and enables P W N  type-1 

hardware in i t ia l i za t ion  fo r  type-2: 

w a1,0 
mw dx,epctl 
out dx,al ; U35 set and PROM Ycc input  = 5V 

m v  a1,Offh 
mw dx,dctl2 ; set a l l  ones to t u r n  off  7407 
out dx,al ; U23 set and sets to read data f r om  PROM 

F T ~ V  al,0dh 
mov d x , t y p c t l  
out dx,al ; U39 sets and enablerc PROM t y p e 2  



hardware i n i t i a l i z a t i o n  f o r  Type-3: 

mov a1,O 
w dx,epctl 
o l ~ t  dx,al ; U35 sets and PROM t'cc input  = SY 

w a1,Offh 
mov dx,dctl3 ;set a l l  ones to t u r n  off 7407 
out dx,al ; U24  sets and sets to read data f r o m  PROM 

mov a1,Obh 
mov dx,typectl 
out dx,al ; U39 sets and enables PROM t ype-3 

hardware i n i t i a l i z a t i o n  f o r  type-4: 

KIOV a1,O 
mov dx,epctl 
out dx,al ; U35 sets and PROM YE input  = 5V 

mov a1,Offh 
mov dx,dctl4 ;set a l l  ones to t u r n  of f  7 4 0 7  
out dx,al ; U25 sets and sets to read data f r o m  PROM 

mov a1,07h 
m dx,t ypectl 
out dx,al ; U39 sets and enables PROM tgpe-4 

The system then reads data bytes from the PROM memory and wr i tes  

that data in to  the IBM PC-XT's buffer (step 6 i n  the f lowchart). The 

addresses are incremented and the data i s  checked at each address. This i s  

done w i t h  a loop of steps 6 through 10. I f  a l l  the data i s  equal to  zero, the 

system then displays 'Blank Check OK" on the monitor and returns to  the 

main program. I f  any data not equal to zero i s  checked, the system w i l l  

display "Blank Check Fail' and jump to the main call ing program {step 1 1 ). 

The program segment for  the blank check function fo r  type-1 i s  given 

In  Figure 4-4. The tieginning of th is  program segment i s  i n  step 3 i n  the 

f lowchart (hardware init ial ization). The PROM memory size i s  set i n  CX 



BLANK CHECK w 
SET HARDWARE INIT. 
L41 1 
SET COUNT CX= 
nsiserree 32 1 
74SZEr7f37 255, 
745472!473 5 12 
749474 1476 5 12 

I 
I 

7455M!ETl 512 
745672 )5?3 1 024 
77SlBD)l P I  ID24 
775 10411 05 2046  

SET PROM ADDR.=O 

f 'i 
I READ DATA BYTE - 

FROM PROM TO BUFFER 
I 

I DECREASE COUNT 

( I O ~  I 
l NCREkSE 

PROM ADDRESS 

I 

BLANK CHECK OK. 

( RETURN :) 

Fiqur-e 4-3 Flowchart f o r  the BLANK CHECK function 



-blank 1 proc near 
.------ 

I set hardware initialaization ------ 
mov a1,O 
rnov dx,epctl 
out dx,al ; U35 set and PROM Ycc input = 5V 

rnov al,Offh 
mov dx,&tll ; set all ones to turn off 7407's 
out dx $1 ; US set and sets up to read data from PROM 

mov al,@eh 
rnov dx,typectl 
out dx,al ; U39 set and enables PROM type-1 

rmv 
rnov 

Arcrprbt: 
m v  
rmv 
wt 
inc 
mov 
in 
cmp 
Mz 
Jw 
m v  
m y  

out 
mov 
re t  

; set byte cwnt  (initize NO. of bops) 
; set PROM address = 0 ,  OE (ovtput cnable)'krw 

; U7 set and i s m s  address (AO - A4) to PROM 
; increase PROM's address 

; U9 set and read data from PROM 
; compare PROM data with 0 
; jwnp if not eqwl  to zero 
; decrease CX, loop if nonzero 

; U39 set and disables all PRC#.1 inputs 
; blank h c k  success (default, 1 : success) 
; return to calling rwt ine  to display 
; "blank check OK" (terminated) 

; U39 set and disables a11 PROM kquts 
; bknk && fail (&fault, 0 : fail) 
; return to calling routine (C langwge part) 
; to display result 

F igure 4-4 Program f o r  BLANK CHECK suh rou t i r~e  (Type-1 1 



(the count register) to check a l l  addresses i n  the device. For example, 

type-1 has a memory size equal to  32 bytes. The loop of steps 6 through 10 

i s  the lable /oo/rh/ i n  th is  program. Af te r  one loop CX i s  decreased by one 

automatically. 

4.4 Subrouti'ne for  the PROGRAMMING Function 

Programming of a PROM i s  undertaken when the need exists to  store 

information (a f ixed program) that w i l l  be used over and over without 

changes. In progransming a PROM, the desired program i s  f i r s t  stored i n  the 

IBM PC-XT's buffer memory and then transferred i n  the programming 

operation to  the PROM. 

The software required to  program the PROM i s  discussed here. The 

system sets the PROM into the program mode. The desired address word i s  

issued from the IBM PC-XT's data bus to  the appropriate PROM's address 

inputs. The PROM Vcc input i s  set to  +10.5V +0.5V. Data f rom the PC-XT's 

data bus i s  applied t o  the PROM's output l ines. The program voltage i s  then 

applied t o  the specif ic PROM output pin to  be programmed. The system 

pulses th is  output pin on the PROM and repeats the programming pulse at 

each successive b i t  to  be a1 tered. The address i s  then changed and the 

whole process repeated. 

Af ter  programming each hit, the system does a compare operation. 

The compare operation matches the data i n  the PROM just  programmed 

against the original data stored i n  the IBM PC-XT's buffer memory. The 

f lowchart for  th is  subroutine i s  given i n  Figure 4-5. 
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There we see that the f i r s t  two events to occur (steps 1 and 2 i n  the 

f lowchart) are the same as i n  the Blank Check function. In th is  function 

there are three optional parameters a 1 ,  a2, and a3, so the system needs to  

check i f  the parameters exist or not (step 3). 

These optional parameters are defined as: 

a 1: i s  a hexadecimal address i n  the PC-XT's buffer memory specifying 

the s ta r t  of the data range t o  be programmed. 

a2: i s  a hexadecimal address i n  the PC-XT's buffer memory indicating 

the last  location of the data range to  be programmed. 

a3: i s  the beginning hexadecimal address i n  PROM memory where the 

specified data w i l l  be programmed. 

I f  these parameters do not exist, the system then executes steps 4 

and 5. Otherwise the system goes through to  check the relationship between 

a 1, a2, and a3 (step 6). This i s  done to  insure that the user inputs the 

correct memory address range. For the IBM PC-XT's buffer memory, the 

address range i s  f rom 0000H-7FFFH. The address range of the PROM depends 

on each PROM's memory size. 

I f  any out of range parameter i s  input, the system then jumps to  the 

main program. For example, the maximum value of  parameter a3 i s  equal t o  

the part icular PROM's memory size. It i s  impossible to  program data outside 

o f  the PROM's memory range. I f  there are no parameters, or i f  the input 

parameters are i n  the correct range, the hardware i s  in i t ia l ized (step 12). 

The prograrrl segment for  hardware in i t ia l izat ion i s  the same as i n  BLANK 

CHECK. 
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As mentioned i n  Chapter 2, National Semiconductor's PROMS are 

manufactured w i t h  a l l  0's and are programmed b i t  by b i t .  The system reads 

a data byte from the PC-XT's buffer (step 13) and rotates i t  one b i t  to  the 

r ight  (step 15). I f  the data b i t  stored in  the PC-XT's buffer i s  a " 0 ", ?hen 

the sgstem jumps to step 27 to  program the next b i t  (step 16). Recall the 

programming steps f and g i n  Chapter 2. The 10 in i t i a l  t r ies and 5 

additional pulses are set up i n  step 17. 

The system sets up the PROM i n  the programming mode (step 19). We 

recal l  that th is  i s  accomplished by forcing the Vcc input pin of the PROM to  

+ 10.5 vol ts and applying + 10.5V to the PROM out-put (Qi) terminal. A f te r  one 

b i t  i s  programmed, the system checks whether that b i t  has been changed i n  

the PROM. This i s  shown i n  step 24. i f  the b i t  has no! been changed, the 

system continues back to  execute a loop of steps 18 thrrlfugh 24 arid 32 - 33. 

Ttiis loop i s  repeated unt i l  the data b i t  compares 0.k.. I f  i t  does not, the loop 

continues fo r  a maximium of 10 tr ies. I f  t-he data s t i l l  i s  not o.k., th is  

programming attempt failed. I f  the b i t  has been changed and does compare 

o.k., the system s t i l l  executes a loop of steps 18 through 26. This i s  done to 

have 5 additional pulses of programming fo r  that bi t .  

A f te r  each byte i s  completed, the system goes t o  the next step (step 

28). i f  there are more data bytes, then the system executes a loop of steps 

13 through 3 1 1-0 program the next byte i n  the PROM. The addresses are 

incremented unt i l  the data i s  programmed f o r  the whole specified memory 

range. 

I f  the clat-a now In  t-he PROM  ompa pares s t  each adtjress 11xatitjn \rvi th  

the original data In  the PC-XT's buffer, then the burn-in was successftll. I t  



i3)/'\ '- 
A I :  BUFFER STARTING ADDR 

.RhMETER > 
M)9r,  AZ. BUFFER ENDING ADDR. 

A 3  PROM STARTING ADDR 
V re 

745287/387 256 
743472/473 512 (6)  CHECK PAR A 
743W1475 512 
?43570/5)1 512 
743572/575 1 D24 
773180/101 ID24 
778lerll0S m+e O K ?  

.?731~/191 ~ 4 8  (7) 

(5) SET BYTE COUNT 
SET CX 4 2 - A 1  + l  

BUFFER m.=O 
PROM A m . 4  SET BUFFER ADDR.= A1 

9 )  1 

SET PROM ADDR.=A3 

SET ROR CWNT=O 

SET HARDY lIRE WIT 

I REAOBWFERDATA I 

(1 5 )  

RURONE BIT 1 

Figure 4-5 Flowchart for the PROGRAMMING function 



Vcc=10.5V, Qi=IO.SV 

SET 
Vcc=SV . M = S V  

READ PROM DATA BIT 44 
(32) 

MCRE AS€ 
RETRY r W  

i;+F@ 
MCRE ASE BYTE M T  

I Pmy F A L  I 

Figure 4-5 (continue) 



-program1 pfw nwr 
.------ , set hardware initialization ----- 

mov a1,0 
mov dx,epctl 
out dx,al ; U35 set artd PROM Ycc input = 5V 

mov a1,Offh 
mov dx,dctll ; set a l l  ones to t u r n  o f f  740-7's. 
out &,a1 ; U8 set and sets up to read data f r o m  PROM 

m v  a l ,M.  
mov dx,typectl 
out dx,al ; U39 set and enables PROM type-1 

push 
mov 
W d l  
push 
rmY 

m v  
m v  
m v  
mov 
mov 
m v  

m v  
mov 
MOV 

m v  
and 
mov 
wt 
m v  
h 
or 

'v' 
jz 
moY 
rlmv 
mov 
wt 
pop 
pop 
P w 
ret  

di,buf+tr 
al&ffer [di] 
prog*te,al 
a1,bl 
a l , l l O l l l l l b  
dx,wtll 
dx ,a1 
dx,wtl l  
a1 ,dx 
a1 ,Fog* tc 
rl#FoqJYte 
pcl  1 
-verify& ,O 
a1 ,Ofh 
dx,typectl 
dx ,a1 
si  
di 
ha 

; push BP onto stack 
; request stack pointer value 
; push Dl  onto stack 
; push SI onto stack 
; get prm starting address & M b w  pattern 
; store cwrent address for display 
; get byte count (range to be programmed) 
; get startkg address o f  buffer memwy 
; store buffer memory pointer 
; ckar  c h e c k m  
; a s m  verify ok ! (defauit, 1 : success) 

; initire D l  
; request program byte 
; s twe p roq rm  byte 

; get PROM wtput enable (OE) low 

; U7 set and issws address (A0 - A4) to PROM 

; U9 set and read data from PROM 

; get exw t  programming data byte 
; jump if the programming data byte ok 
; PROM data error (default, O : fail) 

; U39 set and disables all PROM inputs 
; restore w c e  index [St) 
; restore destination index [Dl) 
; restore base pointer (EP) 
; r e t u n  to calling routine 

F i g ~ r r e  4-6 P rog ram f o r  PROGRAMMING function (type-1 1 



p c l l  : 

PlKh 
pwh 
call 
POP 
pop 
cmp 
jm 
jmp 

p 2 1  : 
mav 

rotatel : 
ror 
ic 
M 

pbit l  : 
rnoy 
MOV 

MOV 

add 
mav 
MOV 

mav 
mOY 

m v  
ret ry  1 : 

---- ; <a>---- 
mov 
ar 
m v  
out 

. ----- 
J 

mav 
mOY 

out 
. ---- <b> ---- 

mov 
mov 
out 

. ---- <C> ---- , 
MOY 

rnov 
out 

bx 
CX 

- p r m s p  
CX 

bx 

P ~ W  te ,O 
pc2 1 
nextby te l  

; push BX (general register) onto stack 
; pusg CX ( m t  register) onto stack 
; display current address 
; restore CX 
; restore BX 
; compare programminq data byte with 0 
; jump if the data byte not g u a l  to 0 
; jump to program next data byte 

; initial Sl (store k i n g  p r o g r m e d  data bit) 

prog&te,l ; rotate right one bit to obtain programming data bit 
pbit 1 ; jwnp if c w r y = l  
nextbit 1 ; jump to program next data bit 

retrymt,lO ; set re t ry  c m t = l O  (NO. of )oops) 
verify bi t  ,0 ; ckw program verify flag 
di pi 
di ,di 
d i , p t t ~ p ~ l  [di] 
al,[di] 
vl2_data,al 
ax,[di+l l 
vl2-ndr ,ax ; request DG201 switch data 

disable PROM by settinq OE hqh ----- 
a1,bl 
a1,0010MWOb ; get PMm output enable high 
&,act11 
dx ,a1 ; U7 set and issws address to PROM 
set program data bit ----- 
a1 ,program-tbl[si] 
dx,dctl1 
dx ,a1 ; U8 set w~d iswes data bit to be programmed 
wt PROM Vcc input +I 2 V ----- 
a1,o 1 moom 
dx,epctl 
dx ,a1 ; U35 set and PHOM Vcc input =12V 
set exact program data bit (Qi) +12 V ----- 
a l , ~  12Aata 
dx,v l24dr  
dx ,al ; DGZOl set to supply program voltage 

Figure 4-6 (continue) 



mov 
and 
mov 
out 

m v  
or 
mov 
out 

mov 
mov 
out 

mov 
MOv 
out 

mov 
m v  
out 

mov 
 XI^ 
rnov 
out 

test 

*z 
dec 
P 
J ~ P  

mov 
mov 

"P 

set PROM OE enabk ------ 
d,b l  
a l l l l l l l l l b  ;getPROMoutputenableslow 
dx,actll 
dx,al ; U7 set and issues address (AO - i44) for PROM 
disable PROM by setting OE h~gh ----- 
a1 ,bl 
a1,00100000b ; get PROM output enables (OE) hqh 
dx,actll 
dx ,a1 ; U7 set 
set program bi t  (Qi) +5 V ----- 
a l l l l l l l l l l b  
dx ,v 1 2 4 d r  
dx ,a1 ; disable DGMl  to remove +12V from PROM output 
set PROM Vcc input +5 V ----- 
a1 ,- 
dx,epctl 
dx ,a1 ; U35 set wrd PROM Vcc input =5V 
set up to read PROM ------ 
a1 ,Offh 
dx,d~tl l  ; set all ones to t u rn  off 7407 
dx,al ; U8 set and sets up to read data f rom PROM 
set PROM OE enable ------ 
a1 ,bl 
a l , l 1 0 l l l l l t i  ;getPtWloutputenable~low 
dx,actll 
dx ,a1 ; U7 set and issues address (A0 - A4j  for PROM 
read data from PROM---- 
dx,wtll 
a1 ,dx ; U9 set and read data from PROM 
verifybit,0 ; compare PROM data with O 
no-verify 1 ; jump if the data bit is equal to 0 (not verified) 
verifycnt ; decrease verify cwnt  (initial vab-5) 
nextbit 1 ; jump if the verify count is equal to O 

; and to program next bit 
retry 1 ; Foop for 10 times 

; bop for re t ry  count 
al~rogram-tbl is i ]  ; get program data bit which w i l l  be programmed 
vfbitokl ; jump if not eqwl  0 (verify data bit ok) 
retry cnt ; decrease ret ry  count (initial value= 10) 
vfbitfai l l  ; jwnp if re t ry  count i s  equal to O 
retry 1 ; jump to reprq ram the data bit 

verifycnt,S ; set additional 5 pulse for programming 
verify bit, 1 ; bit verify ok (defwlt, 1 : success) 
retry 1 ; -iwnp t o  reprogram the data bit 

Figure 4-6 (continue) 



vfbitfai l l  : 
m y  

m v  
mov 
out 

PQP 
POP 
pop 
re t  

nextbit 1 : 
me 
cmp 
jr 
M 

nextbyte1 : 
mov 
rr&V 

add 
KH: 
m v  
h e  
deG 

jz 
jmP 

Pop 
pop 
pop 
re t  

-verifyok ,O 
a1 ,# 
dx,ty pectl 
dx ,a1 

; verify fai l  (programming fail) 

; U39 set and disables all PROM kgvEs 

; restore s w c e  index (St) 
; restore destination index (Dl) 
; restore base pointer (BPI 
; return to calling routine 

; increase progrwmned data bi t  count 
; compare the p r o g r m i n q  data bi t  with 8 
; jwnp if the data byte (8 bits) has been prqrammed 
; jwrq to program next data bi t  

; set AH=O 
; feteh program byte 
; add cheeksum value 
; incerase PROM address 
; store display address 
; increase buffer memory address 
; decrease byte m t  which is to be programmed 
; jump if by te count is equal to 0 
; jwnp to program next byte 

; U39 set and disables all PROM inputs 
; get &&sum va lw  

; restwe souree index (SI) 
; restore destinatim index (Dl) 
; restore base pointer (BP) 
; return to c a l m  routine 

Figure 4-6 (continue) 



the data at any address of the PROM does not compare correct1 y w i t h  that of 

the PC->CT's buffer memory, then the system displays "Program PROM Fail" 

and jumps to  the main call ing program. 

The program segment r q u i  red to  realize the PROGRAMMING function 

fo r  type-1 i s  given i n  Figure 4- 6. The beginning of th is  program i s  a t  step 

12 i n  the f lowchart (hardware init ial ization). The PROM start ing address i s  

set i n  EX (the base register!. When th is  programming routine i s  activated, 

the f i r s t  four bytes of stack are used by BP (the base pointer) and IP (the 

instruction pointer), so the parameters (a 1, a2, 83) are stored successive1 y 

from the address [bp+4]. Lables <a> through <e> i n  the program segment 

correspond to the progrctmming steps (a) through (e l  which are discussed i n  

section 2.2. 

The next function we shall discuss i s  VERIFY. The ver i fy operation 

matches the data that i s  i n  the PROM against the original data stored i n  the 

PC-XT's buffer memory. I f  any data b i t  f a i l s  t o  compare, the system w i l l  

display "Verifq PROM Fail" and the checksum value on the screen. This 

function i s  especially useful i f  the user i s  unsure i f  the PROM has been 

programmed correct 1 y. 

The f lowchart f o r  the ver i fy  function i s  given i n  Figure 4-7. There 

steps 1 through 9 i n  the f lowchart  are the same as i n  the PROGRAMMING 

function's f lowchart. In verifying the PROM the hardware in i t ia l izat ion i s  

set (step 10). The system reads data from the PROM tiiemory (step 12) and 

calculates the checksum value (step 13). 



Figure 4-7 Flowchart for the VERIFY function 



-verify 1 proc near 
------- 
I set hardware initialization ------ 

rnov a1,O 
mov dx,epctl 
out dx,al ; U35 set and PROM Ycc: input  = 5V 

mov a1,Offi 
mov dx,dctll ; set all ones to t u r n  o f f  7407 
out dx,al ; U8 set and sets up to read data frorn PROM 

mOv a l , M  
mov dx,typmtl 
out dx,al ; U39 set and enables PROM type-1 

push 
mov 
push 
mov 
m v  
m v  

mov 
m v  
moY 

J'bqvf: 
mov 
rmv  
out 
inc 
mov 
in 
CmP 

; push l3P onto s twk  
; request stack pink value 
; push Dl onto sta& 
; get PROM OE low pattern & startirig address 
; get byte m t  (range to be verified) 
; get starting address of buffer memory 
,* variables are transfered from C lwlgwgc part 
; set A H 4  
; clew checksum 
; assume verify ok ! ( default, 1 : suwess) 

; U7 set artd issues address (A0 - A4) to PRlSM 
; increase PROM address 

; U9 set and read data from PROM 
; compare buffer memwy's data with PROM's data 

jz vokl ; jwnpi f&ta is theswne 
mov -verifyok,O ; verify fai l  if data is not the same 

inc di ; mwease Buffer memory address 
add chkswn,ax ; add checksum 
loop kopv l  ; dewcase CX, loop if nonzero 

mov a1,Ofh 
mov dx,typectl 
out dx,al ; U39 set and disables all PROM inputs 
m v  ax,chkswn ; get checksum value 

Pop di 
pop bp 
re t  

; restore Dl 
; restwe BP 
; return to calhnq routine (C Iwrguage part) 

Figure 4-8 Program fo r  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 i s  compared at each address. This i s  accomplished by a loop of steps 

12 through 18. I f  the data i s  different, the system displays 'Verify PROM 

Fail" and the checksum value, and jumps to the main program (steps 19 and 

21). 

I f  the data i s  the same, then the system increments t o  the next 

address. This action i s  repeated un t i l  any data fa i l s  t o  match or  the end of 

the memory range i s  reached. I f  the data at  a \ l  addresses are the same, the 

system then displays "Verify PROM OK " and the checksum, and returns to  the 

main program, as shown i n  steps 20 and 2 1. 

The program segment required fo r  the VERIFY function f o r  type-1 i s  

given i n  Figure 4-8. The beginning of th is program i s  at  step 10 (set 

hardware in i t ia l izat ion)  i n  the f lowchart. The loop of steps 12 through 18 

i s  the !able /oopv/in th is  program segment. 

4.6 Subroutine fo r  the READ Function 

The f inal  function we w i l l  discuss i s  READ, where data read from the 

PROM i s  stored into the PC-XT's buf fer  memory. Ttie read function i s  useful 

i f  the user wishes to  know what contents exist i n  the PROM. The f lowchart 

fo r  th is  function i s  given i n  Figure 4-9. As before, the f i r s t  several events 

(steps 1 through 1 1  i n  the f lowchart) are the same as the VERIFY function's 

subroutine. 

However, i n  th is  function the optional parameters a 1, a2, and a3 have 

a total ly di f ferent meaning than before. These are defined as: 



Figure 4-9 Flowchart for the READ function 



proc war 
.------ 
I set hardware ini t iat ion ------ 

mov a1,O 
mov dx,epctl 
out dx,al ; U35 set and PROM Vcc input = 5Y 

mov a1,Offh 
mov dx,&tll ;set all ones toturnoff 7407 
out dx,al ; U8 set and sets up to read data f r o m  PROM 

mev al,0th. 
m v  dx,typecW 
out dx ,a1 ; U39 set and enables PROM type-1 

posh 
rnov 
push 
m v  
mov 
mov 

mov 
rmv  

-1 : 
mov 
m v  
out 
inc 
m'f 
in 
mov 
inc 
add 
loop 

; push BP onto stack 
; reqwst stack pointer value 
; puss Dl onto stack 
; get PROM CE low pattern & stwt inq &re35 
; get tq te  count (range to be read) 
; get starting address of buffer memwy 
;tt- variables we transfered from C langwQe part 
;set AH=O 
; c k w  checksurn 

; U7 set wrd issues address ( A 0  - A4) to PRCrM 
; increase PKOM address 

; U9 set and read data from PRWI1 
; store data to buffer m y  
; increase buffer memory address 
; add dwcksum 
; dewease CX, loop if m e r o  

mov al,Mh 
mov d x , t y p t l  
out dx ,a1 ; U39 set and disables all PI;W inputs 
m y  ax,&kmfi ;get W u m  va lw  

PV d' 
PV bp 
re t  

; restore D l  
; restore BP 
; re twn  to calling rwt ine (terminated) 

Figure 4- 10 Program for  READ function (type-1) 
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a 1: i s  a hexadecimsl address i n  PROM memory specifying the s t a r t  of 

the data range t o  be read. 

a2: i s  a hexadecimsl address i n  PROM memory indicat ing the l as t  

locat ion of  the data range t o  be read. 

433: i s  the beginning hexadecimal address i n  the IBM PC-XT's bu f f e r  

memory where the speci f ied data w i l l  be wr i t ten .  

The system reads a data byte  f r om the PROM memory and w r i t e s  tha t  

data i n t o  the PC-XT's buf fer  (step 12). The addresses are incremented t o  

read the next data byte  (step 16). This  act ion i s  repeated f o r  a l l  address 

locations u n t i l  the end of the PROM's memory o r  un t i l  a2 i n  the PROM i s  read. 

For example, the 74s 188/74S288 memory range i s  OOH - 1 FH. 

The program segment required t o  real ize the READ funct ion f o r  type-1 

i s  given i n  Figure 4- 10. The beginning of t h i s  program i s  a t  step 10 (set 

hardware in i t i a l i za t ion )  i n  the f lowchart .  The loop of  steps 12 through 16 

i s  the label Inopt-/ i n  t h i s  program. 

4.7 Summary 

In t h i s  chapter the sof tware w r i t t e n  in  assembly language f o r  the 

programmer card has been discussed. Some of  the subroutines- those 

w r i t t e n  i n  turbo C language and related t o  the internal  operation of  a 

personal computer are not mentioned. The f lowchar ts  f o r  these commands 

w i l l  be in  appendix 6.  An understanding of the discussions presented i n  t h i s  

chapter gives an idea of  how the system so f tware  works. Final1 y, an ent i re  

program l i s t i n g  i s  given i n  Appendix A. The detai led command descr ipt ion 

(manual) i s  i n  Appendix C. 



CHAPTER 5 

In th is  thesis a PROM programmer was bu i l t  fo r  the IBM PC/XT/AT, or  

compatible system, a1 though the fundamental principles and algorithms 

apply t o  many other personal computer systems. The software of the 

system described i n  th is  work was wr i t t en  using assembly and turbo C 

languages. The C language i s  widely used fo r  real-t ime interfacing 

applications. The system hardware was assembled and bu i l t  by using wire- 

wrapping methods. Thir ty- f  ive chips are used. A11 components required are 

l i s ted  i n  Appendix I. 

This design i s  bu i l t  on an extension card fo r  the PC-XT's 110 slot, so 

the IBM PC can be used to  control the system and can manipulate the data on 

the screen before burn-in to  the PROM. Data can be electr ical ly 

programmed, as desired, a t  any b i t  location w i t h  the programmer and i t  can 

easily download or  upload a f i le.  The software, however, requires that the 

DIP swi tch  (U33) be ON at  pin 5 before i t  can be used. I f  d i f ferent port  

addresses were desired, the DIP swi tch  would be set differently. An 

advsntage of using the IBM PC-XT i s  that the card does not need i t s  own CPU 

and power supply. 

This system can be further developed make i t  easier t o  operate. 

The programmer card provides on-board and o f f  -board expansion capabi 1 i ty. 

The PROM I C  can be plugged into the vacant socket on the card. I f  that i s  not 

convenient, o f f  board expansion i s  readi 1 y accomplished since a l l  address, 
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data, and control bus l ines can be brought out t o  an expansion IC socket (a 

24-pin textool). The disadvantage of  using a plug-in card i s  that  a d i f ferent  

microcomputer may have a d i f ferent  CPU (For example, Apple I I p lus has the 

Motorola MC68000 CPU) and d i f fe ren t  speci f icat ions f o r  i t s  own I/O slot .  

A problem i n  t h i s  c i r cu i t  design i s  data buffering. To solve th i s  

problem, the 74L5245 (U32) bus t ransciver bu f f e r  was added t o  the system 

data bus t o  dr ive the data between the host computer and the programmer 

card. To meet the current requirement of  the program voltage f o r  PROM 

outputs, the 554508 (U40) was added t o  supply higher current t o  b low out 

the PROM's fuses. 

Another problem was signal coupling through the power supply l ine. 

It was solved by using capacitors between the power supply and ground a t  

the card edge connectors and a t  the extreme ends and tops of the card. It i s  

par t icu lar ly  important  t o  decouple the +5 vo l t s  power level  since i t  w i l l  

most  l i ke l y  draw the most power. 

Final tes ts  on t h i s  un i t  have been made. It was tested f o r  t w o  types 

of PROMS (type-1 : 7 4 s  188f74S288 and type-3: 74S287) and the resu l ts  

were sat is factory.  The functions supported by sof tware were tested, 

including r d d a t a  f r om PROM, di,,/uy the content on the moni tor  and 

munt;Crt~tote doto before programming etc., The detai led command 

descript ion i s  given i n  Appendix C. 

There i s  always room f o r  improvement. One d i rec t ion t o  f o l l ow  i n  

fu ture  expansions i s  t o  bui ld i n  the capabi l i ty  t o  program an EPROM 

(Erasable FROM). Figure 3 -4  given i n  Chapter 3 contains t w o  detai led four- 

par? addresses which a l low f o r  t h i s  expansion. The programmer pre-sented 
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i n  t h i s  work  used only one 8255CS 1' s ignal (por ts  FEFOH through FEF3H) f o r  

the  PROM output  !Qi) programming voltage swi tching.  By using the o ther  

s ignal  825SACS2' (por ts  FEF4M through FEF7H) t o  enable another In te l  

8255A under s o f t w a r e  cont ro l  t he  programmer can be expanded as HI 

EPROM/PRClM programmer. The only ex t ra  hardware needed i s  a power  supply 

t o  support the  desi red programming vol tages (up t o  +25V). The s o f t w a r e  

could be supplemented t o  a l l o w  f o r  EPROM programming. 

Another  i n te res t i ng  p o s s i b i l i t y  i s  t o  ma tch  another manufacture's 

PROMs by means o f  a f e w  hardware and s o f t w a r e  changes. To a l l o w  f o r  the  

p o s s i b i l i t y  o f  programming o the r  PROM types (For example, AMD, Texas 

Instruments, and Harr is 's  PROMS), Figure 3-8 f o r  the PROM se lec tor  (U39) 

has some output  p ins  not  used. By using these blank p ins  t o  se lec t  another 

PRCiM type under s o f t w a r e  cont ro l  t he  sys tem may be expanded. 

To summarize: The sys tem presented here i s  easy t o  use and o f f e r s  

many usefu l  capabi l i t ies:  

! 1 ) It can program up t o  a 2 0 4 8  x 8 memory size. 

( 2 )  It can d isplay PROM contents i n  ASCII characters represent ing 

numbers i n  b inary o r  hexadecimal fo rmat .  

( 3 ) It can check f o r  blank PROMs. 

( 4 ) By using computer  b u f f e r  memory , i t  can manipulate data before 

loading i t  i n t o  the  PROM (For example: K i l l ,  Insert ,  o r  Modify!. 

( 5 ) It can eas i ly  download a cus tom operat ing program t o  the host  

computer's b u f f e r  memory. 

6 ) I t  can e a s i l y u p l o a d a  hexadecimal f i l e  i n t o a  d isket te.  
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APPENDIX A 



*include <cty peh> 
'include <str&g.h> 
'include <stdio.h> 
% d u d e  <fcntl .h > 

=&fine E P H ) B F E R  32767 
*define STRlENGTH 79 
/ *  - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 4 - - - - - - - - - - - ' .  

public variables for asset-&@ routme use / 

int verifyok; /* 1 --> OK; 0 --> FAIL  * /  
int dspadr; /* address when in  programming */ 

/* .......................................................................... 
public procedure for assembly routine use */ 

void p r d s p  (1; 
/*  .......................................................................... * / 

rnain O 
i 
ht blankchk ( char *string, int str-ptr ); 
int c a l ~ u r n  ( char *string, int *str-ptr, wts igned int *a, int num ); 
unsigned int chksurnx [ unsigned int s t a r t ~ d r ,  urtsigr~ed irlt end-adr, unsigned int store-adr, int f, 

unsigned char *buf-ptr ); 
unsigned int chksumt ( unsigned int s t a r t d r ,  unsigned int end-adr, wtsigned irlt stwe-adr, int  f, 

unsigned char *buf-ptr ); 
void copy ( unsigned int  start-adr, unsigned int  endah- ,  unsigned int des-adr, unsigned char 

*buf_ptr ); 
void display ( unsigned int s t a r t ~ d r ,  unsigned int end*, umigrled char *buf-ptr ); 
void downbadbin ( FILE *fnwne, char *buf-ptr ); 
int downloadhex I FILE *fname, char *buf-ptr ); 
void fill ( unsigned int s t a r t ~ d r ,  unsigned mt  end*, unsigned int d, unsigned char *buf_ptr ); 
void g e t ~ t r  ( int * s t r q t r ,  char * i n h f  1; 
int grvchk ( u n s q r d  int *a1 , u n s w  int *a2, unsqned int *a3, unsigned int- b l  , unsigned int b2, 

chw *string, int k 1; 
void help 0; 
void insert [ unsqned int start&, unsigned char *buf-ptr 1; 
void k i l l  ( unsigned int start-adr , unsigned int ertd-adr, unsigned char *buf_ptr ); 
void modifq unsigned int s t w t d r ,  unsigned char *buf-ptr 1; 
in! programprom ( char *string, int  s t r q t r ,  int *Wm ); 
void promfelp 0; 
int readprom ( char *string, int str-ptr, int *&sum 1; 
void upload (FILE *fname,unsignd int start-adr,umigr~ed int e n d ~ d r ,  unsigned char *buf-ptr, int  k 1; 
int ve r i i qp rm  ( char *string, int s t r g t r ,  int *chksum 1; 
void extern init 0; /* hardware initialization rtiutine */ 
void extern CIS 0 ;  /* clear screen routine * /  

FKE +hex; 
char extern buffw; /* buffer memory * /  
char c; 
char in_buf[ STRANGTH 1; /* keyboard input buffer * /  
unsigned char *index ; 
unsiqned int a1 ,a2,a3; 
int i,j,k,sy s-flq; 



init 0; /* hardware initialization * /  
0.; 

pr in t f fU \n  **NS-GROMYRITER * * \ n b % " ) ;  
index = &buffer ; /* buffer memory starting address */ 
w h i l ~  ( 1 ) 
{ 

g e t ~ t r  ( & i ,  i n h f  ); /* get keyboard input string */ 
sys-flag = 0; /* assume system flag = 0 */ 
f o r ( j = O ;  j <i; j + + )  
{ 

c = U f [  j I; 
switch ( c ) 
{ 

case 'B' : 
k = j + l ;  
while I i n h f f  k I == ' ' && k < i ) 

k ++; 
i f ( k = = i )  
{ 

sys-flag = 1 ; 
beak; 

} 
j = k + 6 ;  
while ( irduff j 1 == ' ' && i z i ) 

j ++; 
i f (  j ! = i >  
{ 

printf ( " \ n h  PROM TYPE ERROR !In" ); 
sys-m=3; /*mnmartdcaricelled*/ 
break; 

1 
j = blankchk ( inhuf, k ); 
i f I j = = - 1  ) 
{ 

printf ( "bh PROM TYPE ERROR !b" ); 
sys-flag = 3; / *  ccxnmand cawelled */ 
break; 

1 
i f ( j = = o >  

{ 
prmtf ( "bh BLANK CHECK FAIL !\nu ); 
sys-flag = 3; / *  command termiriated */  
break; 

} 
i f ( j = =  1 > 
{ 

printf ( "bb BLANK (=HECK OK ! b "  1; 
sys-flag = 3; / * commwd success * / 
break; 

t 
case 'C' : 

j + =  1 ;  
if I j < i && i n h f [  j 1 == 'T' ) 



j + =  1 ;  
if( j > = i i c a i m ( ~ u f , & j , & a 1 , 4 ) = = 0 )  
{ 

sy s-flag = 2; /* address error */ 
break; 

1 

if j >= iucal-num(inhf,&j ,&a2,4)==0) 
{ 

sys-flag = 2; /* address error */ 
break; 

1 
i f I a l  c=a2)  
{ 

k = j; 
while(in-buf[k I = =  "&& k c i )  

k ++; 
i f ( k = = i )  
C 

print f  ( 'bin THE CHECKSLIM 
6:"); 

printf ( " m 4 X  ( TOTAL )", 
chksumt ( a1 , a2,0,0, index ) ); 
sy s-flaq = 3; 

I* processing success * / 
break; 

1 
if ( j < i && calnum I inlruf, &j, &a3,4) 

== 1 ) 
{ 

if ( a3 == ENDJJFFER ) 
C 
sys-fiag = 2; /* address wrw */ 

break; 
1 
k =  j; 
w h i k ( i n h u f [  k I = =  "&& k c i )  

k ++; 
i f [ k ! = i )  
{ 

sy s-flag = 1 ; 
break; 

1 
printf ! "\n\n THE CHECKSLIM 

IS : "1; 
printf ( "4P04X ( TOTAL )", 
dkswnt i al,  a2, a 3 , 1 ,  index) ); 
sy s-flag = 3 

/*processing success * / 
1 
else 

sys-flag = 2; / *  address error * /  
1 



else 
sy s-flag = 2; /* address error */ 

break; 
1 
i f ( 1  <i&&in_lrur[ j ]== X') 

/*dmkswncommand(exw) */ 
{ 

j+= 1; 
if (j >= i I I ca l_ r~wn(kbu f ,  &j ,&al,4)== 0 )  
{ 

sys-flag = 2; /* address error */ 
break; 

1 
if( j > = i U c a m ( h h f , & j , b a 2 , 4 ) = = 0 )  
{ 

sy s-flag = 2; /* address error */ 
keak; 

r 
if ( a1 <= a2)  
{ 

k = j; 
w h i l e ( i n d u f [ k ] = = " & & k < i )  

k ++; 
i f ( k = = i )  

printf ( "bb THE CHECKSUM 
rS : "1; 

p-intf ( "%02X C Exa? I", chksmx 
( a l ,  a2,0, 0, index 1); 

3s-flag = 3; 
I* processing success * / 

break; 

{ 
k =  j; 
w h i l e ( m h f [ k ] = = " & & k < i )  

k ++; 
i f ( k ! = i )  
{ 

sys_flag = 1 ; 
keak; 

} 
printf ( "\n\n THE CHECKSUM 

IS : "1; 
prmtf i "48023": i EXQR I", c h k w r ~ x  

( a1 , a2, a3, 1 ,  index ) ); 
sy s-flag = 3; 

/* processmr) success *i  
1 
else 

sy s-flag = 2; /* address error * / 



else 
sy s-flag = 2; / * address wror * / 

beak; 
1 
sys-flag = 1 ; /* syntax error * /  
break; 

case D' : 
j + =  1; 

sy s f l a g  = 2; /* address error * /  
break; 

1 
if ( j >= i# cal-nwn( in-buf, &j,&a2,4) == 0 )  
{ 

sy s-flag = 2;  /* address error */ 
beak; 

1 
i f ( a 1  <=a21  
{ 

k = j; 
while ( in-buf[ k I == ' ' && k < i ) 

k ++; 
i f ( k ! = i )  
I 

sy s-flag = 1 ; 
break; 

1 
display ( a1 , a2, ktdex ); 
sys-fbq = 3; I* processing success * /  

1 
else 

3s-flag = 2; /* address errw */ 
break; 

case 'F' : 
j+= 1; 
if( j ~ = i ) 1 c a l m ( ~ f , & j , & a 1 , 4 ) = = 0 )  
{ 

s ys f l aq  = 2; /* address error * /  
break; 

1 
if ( j  >= i U c a l m  ( inhu f ,& j ,  &a2,4 )== 0 )  
{ 

sys-tlag = 2; /* address error * /  
break; 

1 
i f ( a 1  <=a2)  
{ 

if ( j < i & & c a l m (  in-buf, &j,&a3,2)== 1 ) 

k = j; 
while i inhu f [  k 1 == ' ' 88, k i i j 

k ++; 
i f ( k  !=i) 



{ 
sy s-flaq = 1 ; 
break; 

1 
fill( a l ,  a2, a3, index); 
printf [ " b \ n  FILL DATA COMPLETE !" ); 
sys-flag = 3; /* processinq success / 

1 
else 
i 

printf ( "b Fill data Error ! b~% " ); 
sys-flag = 3; /* c m ~ a n d  cancelled */ 

1 
5 

else 
sys-flag = 2; /* address error */ 

beak; 
case 'G' : 

k =  j +  I ;  
while( in_buf[k I = =  "&& k c i )  

k ++; 
i f ( k = = i j  
{ 

sys-flag = 1 ; 
break; 

t 

j = progrwnprom [ i n h f ,  k, &i); 
i f ( j = = - 1  > 
i 

printf [ "~I'UI PROM TYPE ERROR !b" ); 
sys-flag = 3; t'* m a n d  cancelled *l 
beak;  

Z 
i f (  j = = o )  
{ 

sys-flag = 2; / *  c m a n d  cwrcelkd */ 
break; 

1 
i f ( j = = l )  
{ 

if [ verify& ) 
i 

printf ( ' \ n b  PROM PROGRAM OK !" ); 
printf ( "\n\n THE CHECKSUM IS : % 0 Z  

[EXOR I",-i & OxOOff); 
printf "b THE CHECKSUM IS : %04X [ 

TOTAL )\n", i 1; 
1 
else 

printf [ "bb F'i?OM PROGRAM FAIL !" ); 
sys-flag = 3; /* m a n d  success * /  
break; 

1 
case ' I '  : 



sys-flag = 2; / *  address error */  
break; 

1 
k =  j; 
w h i k ( i n h f [ k  I = =  " & & k  < i )  

k ++; 
i f ( k ! = i )  
{ 

sy s-flag = 1 ; 
break; 

Z 
imer t  ( a1 , index ); 
sys-flag = 3; /* processinq success */ 
break; 

case X '  : 
j+= 1 ;  
if( j > = i / / c a l - n m ( i n M , & j J & a 1 , 4 ) = = 0 )  
{ 

sys-flag = 2; /* address w r o r  */ 
beak;  

1 
i f (  j > = i U c a l _ r m m I M , & j , & a 2 , 4 ) = = 0 )  

sys-flag = 2; /* address wrw */  
break; 

1 
i f ( a 1  < = a 2 1  

k  = j; 
uhile(kLbuf[  k ]== "&&k c i )  

k ++; 
i f ( k ! = i ]  

sys-flag = 1 ; 
break; 

1 
kil l  ( a 1 , a2, index ); 
printf("\nb DELETEDAVACOMPGETE!"); 
sys-flag = 3; /* processing success * / 

Z 
else 

sus-flag = 2; / * address error * / 
beak;  

case M' : 
j+= 1 ;  
if ( j >= iIIcal-num(mAwfJ&j,&al,4)==O) 
{ 

sys-flaq = 2; !* addre# wrw *! 
break; 

1 
k = j; 



whik( in-buf[k ]== "&& k <i) 
k ++; 

i f ( k ! = i )  
{ 

sys-flag = 1 ; 
break; 

1 
modify ( a1 , index 1; 
sqs f l ag  = 3; / * processing success * / 
break; 

case P' : 
k =  j+ 1; 
w h i k ( i n M [ k ] = = " & & k  <i) 

k ++; 
i f ( k ! = i )  
{ 

sy s-flag = 1 ; 
beak; 

1 
sy s-flag = - 1 ; 
printf [ "h" ); 
break; 

case #' : 
k =  j +  1; 
w h i l e ( i n M [ k ] = = " & & k < i )  

k ++; 
i f ( k = = i )  
{ 

uJsflaQ= 1; 
break; 

1 
j = readprom [ k h f ,  k, &i ); 
i f( j == -1  ) 
{ 

p r i n t f [ " b b  PROMTYfTERROlP!b"); 
SysflaCJ = 3; I* lxlmmad cancelled */ 
break; 

1 

sc~s-flaq = 2; I* colnmmd canceM */ 
break; 

1 
i f ( j = = l )  

pr int f  I " b \ n  READ PROM OK !" j; 

1 
case 7' : 

prhtf ( "bb THE CHECKSWV16 : 4S02X E X O R  
)', -i & OxOOff I; 

printf ( "b T M  CHECKSUM lS : W X  ( TOTAL 
h", i 1; 

sys-flag = 3; /* commwld success * I  
break; 



k =  j +  1; 
while( in-buf[ k I = =  ' '&& k < i) 

k ++; 
i f ( k ! = i )  
{ 

y s-flag = 1 ; 
break; 

1 

/* processing success * / 
prwnheip 0; 
3s-flag = 3; 
break; 

case U' : 
k = j + l ;  
w t i i l e ( i n h f [ k  ]=="&&k  <i) 

k ++; 
i f ( k  k i )  
{ 

qs-flag = 1 ; 
break; 

t 

pfintf( "b UPLOAD HEX FlLE FROM MEMORY, ENTER FlLE 
F I N  : "1; 

gettr I &jJ i n M  ); 
i f ( j = = O )  
{ 

sy s-flag = 3; /* command cme l led  * / 
beak; 

1 
hex = fopen ( induf, "w" 1; 
if (hex ==O) 
{ 

printt7 "\nb CREATE F L E  FAILURE ! W 7 "  ); 
sys-flag = 3; I* c m w f d  caocelied * I  
break; 

} 
printfl "bb DlSPLAY WHEN W PROCESSlflG { Y / N )  : " j; 
whik( 1 ) 
{ 

c = vtch 0 ; 
i f (c== 'n ' i c==  w ' )  
i 

putch ( c  1; 
k = 0; /* indicate no display * /  
break; 

1 
i f (c=='y ' )(c== " f a )  

{ 
putch ( c 1; 
k = 1 ; / * indicate display * / 
break; 

1 
1 
printf I "bb UPLOAD MEMORY RANGE : " j; 
ge t s t r  ( &iJ m h f  1; 



{ 
printf ( '\nh MEMORY R M  ERROR !" ); 
sy s-flag = 3; /* commwrd cancelled */ 
break; 

1 
j = 0; 
i f(  j < i & & c a M ( m h f , & j , & a 1 , 4 ) = =  1 ) 

if ( j < i && cal-nwn(inAuf,&j,&a2,4) == 1 ) 
i f ( a 1  <=a21  
{ 

#hik(inhf[ j I = = " & &  j < i )  
j ++; 

i f( j != i) 
{ 

3s-nag = 1 ; 
break; 

t 
upload ( hex, al ,  a2, irdex, k 1; 
i f ( k = =  1 ) 

@tf ( 'SIOOOO#lFF' 1; 
fprintf (hex, "-IFFn); 
fclose ( hex ); 
printf ( "bb UPLOAD 

COMPLETE !" 1; 
3s-f lag = 3; 
/* processing complete * / 
break; 

} 
printf ( "bb MEMORY R A M S  ERROR !* ); 
sy s-flag = 3 ; /* camand cwrcelled */ 
break ; 

case V' : 
k =  j +  1; 
v h i k ( W [ k  I = =  "&&k  < i )  

k ++; 
i f ( k = = i )  
{ 

sys-flag = 1 ; 
break; 

1 
j = vwifyprwn ( U u f ,  k, &i 1; 
if( j==-1 
{ 

p r i n t f ( " b ' m  PR(3MTYPEERROR!h"); 
sys-flaq = 3; /* command cancelled * /  
break ; 

1 
i f (  j = = O )  
{ 

sy s-flag = 2; / *  command cancelled * I  
break; 

1 
i f ( j = =  1 > 



{ 
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if ( verifyok ) 
printf ( '\n\n PROFl VERIFY OK !" ); 

. else 
printf ( "bib PROM VERIFY FAIL !" ); 

pr int f  ( "\nb THE CHECKSUM IS : %02X ( EXOR 
I", -i & OxOOff ); 

printf ( " \n THE CHECKSUM IS : 9304% ( TOTAL 
Ih", i 1; 

qs-flag = 3; I* command success * t 
beak; 

1 
case ;em : 

k =  j +  1;  
v h i l e ( i n M [  k ]== "&& k <i) 

k ++; 
i f ( k ! = i )  
{ 

sys-flaq = 1 ; 
break; 

1 
print< "b DOWNLOAD HEX FILE TO MEMORY, ENTER FILE 

NAME : " 1; 
g e t ~ t r  ( &j, k r h f  ); 
i f C j = = O )  
{ 

sy s-flag = 3; / * cornmwd cwtcclkd * / 
break; 

1 
hex = fopen ( inAuf, "r" ); 
i f ( hex==O)  
{ 

pr int f  I " ' m b  OPEN FILE FAHVRE !" ); 
qs* = 3; t'* commwrd cancelled */ 
break; 

f 
if ( downloadhex ( hex, M e x  ) 1 

printf ( 'bbi CWw'NLOAD COMPLETE !" 1; 
else 

printf ( "binL, W\bPILOAD F#E ERROR !" 1; 
sys-flaq = 3; I* cornnand cwrcelkd */ 
fclose ( hex 1; 
break; 

GaSQ X' : 
i+= 1 ;  
i f (  j > = i n  c a l - n u n ( i n h f ,  &j, & a l ,  4 ) = =  O)  
C 

qs-flag = 2; / *  address e r r w  */ 
break; 

1 
if ( j >= i I) c a l ~ w n  ( i r rhuf .  &j, &a2,4 ) == O 1 
{ 

sy s-flag = 2; / *  address w r o r  *! 
break; 



if (a1 i= a2) 
C 

if ( j < i && c a l ~ u m  ( i n M ,  &j, &a3,4 ) == 1 ) 
{ 

k = j; 
while ( in-buf[ k 1 == ' ' && k < i ) 

k  ++; 
i f ( k ! = i )  
{ 

sy s-flag = 1 ; 
break; 

5 
i f ( i a 2 -  a1 ) i=(EML13WFERua3)) 
{ 

(a1  ,a2, a3,index); 
printf ( "'mb COW DATA 

CoMPLETE !" 1; 
5ys-flag = 3; 

/* processrng success */ 
5 
else 
{ 

pr in t f ( " 'm\n DESTHATN 
R WGE TOO SMALL !" ); 

sys-flag = 3; /* range error */ 
5 

1 
else 
{ 

sys-flag = 2; /* address error */  
> 

1 
else 

sys-flag = 2; /* address error */ 
break ; 

case '2' : 
k = j + l ;  
while ( inAu f [  k ] == ' ' &&k < i )  

k ++; 
i f ( k  !=i) 
i 

sys-flag = 1 ; 
break; 

5 
pr in tq  "\n DOWNLOAD BMARY FILE TO MEMORY, ENTER 

FILE NAME : ' 1; 
get-str ( &j, i n b u f  j; 
i f ( j = = W )  
{ 

sqs-flag = 3 ;  / * command cancelled * / 
break; 

1 
hex = fopen ( i n h f ,  "rb" ); /* read binary f i le * /  



1f1hex==U) 
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{ 
pr int f  ( "hh OPEH FILE FALURE !' ); 
sys-flag = 3; / command c m l k d  */ 
break; 

t 
downloadbin ( hex, index ); 
printf ( ' b i n  DOWNLOAD COMPLETE !" ); 
sy s f l a g  = 3; /* m w r d  cancelled * / 
fclose ( hex ); 
break; 

case '?' : 
k =  j+ 1; 
while ( in-buf[ k 1 == ' ' && k < i ) 

k ++; 
i f C k ! = i )  
{ 

sy s-flag = 1 ; 
break; 

1 
help 0; 
sys-flag = 3; / * prllcessinQ wccess * I  
break; 

&fault : 
sys-r7.3g = 3; 
printf ( "b Command Error !" 1; 
break; 

1 
if ( sys-?lag != 0 ) 

beak; 
1 
i f Isys-%==-I  ) 

break; 
switch ( sys-flag ) 
{ 

aSe(0): 
printf ( -In% " 1; 
beak; 

case ( 1 ) : 
Wtf ( " i n  Syntax Error ! \n% " ); 
break; 

c a s e ( 2 ) :  
print f  ( "\n Address Error ! \n% " ); 
break; 

c a s e ( 3 ) :  
printf C " b %  '9; 
break; 

1 
1 

1 .  
/*  .......................................................................... 
I fWRfWS : scan input string to qera te  prom blank cf~eck 
i PARAMETERS : 
I strinq --> input string 



I str-ptr --> input string pointer 
1 RETURN V A L E  : 0  : blank check fail 
I 1 : blank check success 
I -1 : prom type error 

in? bknkchk ( ohar *string, int str-ptr 
{ 

int extern blanklo; 
int extern blank2 0; 
int extern blank3 f int a t ,  mt pattern ); 
mt extern blank4 ( int count, int pattern ); 

if strncmp ( 77S180", strinq + str-ptr, 6 ) == 0  ) 
return ( blank4 ( 1024,0xd800 ) ); 

if(strncmp( 875180",strktq+str_ptr,6)==0) 
return ( blank4 ( 1M4,Oxd800 ) ); 

if strncmp ( 77S181", string + str-ptr, 6 )== 0 )  
retwn (blank4 ( 1024, Ox- ) ); 

if strncmp ( "87S1 81 ", string + str-ptr, 6 ) == 0 ) 
return ( blank4 ( 1024,Oxd800 ) ); 

if ( strncmp ( 778184", string + str-ptr, 6 ) == 0 ) 
return ( blank3 ( 2W8,OxMOO ) ); 

if ( strncmp ( "87S1 W', string + str-ptr, 6 ) = 0  ) 
return ( blank3 ( 2W8,Ox7000 ) ); 

if ( strncmp ( 77S185", string + str-ptr, 6 ) == 0 ) 
return ( b M 3  ( M48,OxMOO ) ); 

if ( strncmp 1 "87S185", s h y  + str-ptr, 6 ) == 0 ) 
return ( blank3 ( 2W8,Ox700a ) ); 

if strncmp ( 77S190', string + str-ptr, 6 ) == 0 ) 
return ( blank4 ( 2048,Oxd800 ) ); 

if (strnmrp ( 87S190", strinq + str-ptr, 6 ) == 0 )  
return ( blank4 ( 2048,Oxd#O ) ); 

if [ strmmp 1 "77S19lW, string + s t rq t r ,  6 ) == 0 ) 
return ( blank4 ( 2W8,0xd800 ) ); 

if[strncmp( "87S19l",strinQ+strqtr,6)== 0 )  
return ( blank4 ( 2048,Oxd800 ) 1; 

if (strncmp( 745188",strinQ+str-ptr,6 )==a)  
return ( blankl 0 ); 

if ( strncmp ( "54S188', string + str-ptr, 6 ) == 0 ) 
return ( blankl 0 1; 

if ( stmmp 1 74S28Sn, string + str-ptr, 6 ) == 0 ) 
roturn ( bknkl 0 ); 

if ( strncmp ( Y?S288", string + str-ptr, 6 ) == 0 ) 
retwn ( blank1 0 ); 

if ( strncmp 1 "74S287', string + str-ptr, 6 ) == 0 ) 
return ( blank3 ( 256,0xf800 ) ); 

if ( strncmp ( "54S287", strinq + str-ptr, 6 ) == 0 ) 
return ( blank3 ( 2!56, &dWO ) ); 

if ( strncmp ( 74S387", string + str-ptr, 6 ) == 0 ) 
retwn ( blank3 (256,Oxf800 ) ); 

if ( strncmp 1 "54S387". string + s t ra t r ,  6 ) == 0 ) 
retwn (blank3 (256,OxfSOO )); 

if ( strncmp ( '74S472", string + str-ptr, 6 ) == 0 ) 
return (blank2 0 ); 



ff ( strncmp ( 34S47Z1, strinq + str-ptr, 6 ) == 0 ) 
return ( blank2 0 ); 

if ( strncmp 74S473", string + str-ptr, 6 ) == 0 ) 
return ( blank2 0 ); 

if ( s t r ~ x n p  ( "54S473", string + str-ptr, 6 ) == 0 ) 
return ( blank2 () ); 

if ( strncmp ( 74S474", string + str-ptr, 6 ) == 0 ) 
return ( blank4 ( 51 2,0xda00 ) ); 

if strncmp ( "S4S474", string + s t r q t r ,  6 ) == 0 ) 
retwn ( blank4 ( 51 2, OxdaOO ) ); 

if ( strncmp ( '74S475", string + s t rq t r ,  6 ) == 0 ) 
return ( blank4 ( 51 2,OxdaOO ) 1; 

if strnurtp ( "S4S47J", string + str-ptr, 6 ) = 0 ) 
return ( blank4 ( 51 2,Oxda00 ) ); 

i f( s t r ~ ~ p  ( "74S570M, string + str-ptr, 6 1 == 0 ) 
return ( blank3 ( 51 2,Oxf800 ) ); 

if ( strncmp "S4S570", string + str-ptr, 6 == 0 ) 
return ( blank3 (512,Oxf800) ); 

if ( strncmp ( 74S571", string + str-ptr, 6 ) == 0 ) 
retwn ( blank3 ( 512,Oxf800 ) ); 

if (strncmp( 3 S 5 7 1  ",string + str-ptr, 6 ) == 0 )  
return ( blank3 (512,Oxf800 ) ); 

if strmmp ( '74S57ZW, string + str-ptr, 6 ) == 0 ) 
return ( blank3 ( lM4,0x7000 ) ); 

if ( strncmp ( "54SJ72", string + str-ptr, 6 == 0 ) 
return ( blank3 ( l M 4 , 0 x 7 0 0 )  ); 

if ( strncmp ( "74S573", string + s t r g t r ,  6 ) == 0 ) 
return ( blank3 ( 1024,0x7000 ) ); 

if ( strncmp ( "!54S573', strinQ + iitr-ptr, 6 ) == 0 ) 
retwn ( blank3 ( 1M4,0x7000 ) ); 

retwn ( -1 ); 

PURP(SSE : scan input string to extract hexadecimal number 
PARAMETERS : 

string --> input strinQ 
str-ptr --> nput string pointer 
a --> converted hexadecimal number 
r m  --> s m  character length 

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

RETURN VALUE : O : fail 
1 :wccess 

............................................................................. * I  
c a l m  ( char *string, int *st rqt r ,  unsigned int *a, int m ) 

while ( string[ *str-ptr 1 == ' ' ) 
( *str-ptr 1 ++; 

*a = 0; 
f o r ( i =O; i  <nwn;i++) 
{ 



c = string[ * s t r q t r  1; 
if ( isxdiqit ( c ) ) 
{ 

if I isalpha ( c ) ) 
hexdiqit = c - 'A'  + 10; 

eke 
hexdiqit = c - '0'; 

*a = ( *a << 4 ) + hexdigit; 
( *str_ptr ) ++; 

} 
else 

i f ( ( c = = 3 2 # c = = O ) & & i  > o & &  *a <=ENDBFER)  
re twn  ( 1 1; 

else 
re twn ( 0 1; 

5 
if ( ( string[ *str-ptr I == 0 ( strinq[ *str-ptr ] == ' ' ) && *a <= ENDBJFFER ) 

re twn  ( 1 ); 
else 

r e twn  ( 0 1; 

/* ----------------------------------------------------------------------------*------- 
1 PURPOSE : calculate specified memory range checksum value ( total ) 
1 PARAMETERS : 
I s t a r b d r  --> starting address where the dwckswn operation bqin 
1 end-mdr --> ttte last location of the range to be checked 
I s t o r e ~ d r  --> optional p w m t w  that stores the &cksum valoe to a 
I specified address 
I f --, storing result flaq 
I 0 : not stwed 
1 1 : stored 
I buf-ptr --> the starting address of buffer memory 
I RETURF( VALUE : ct&m value 

...................................................................................... * / 
wlslgmd int & s m t  ( urn@-& int s t a r w ,  unsigned int end*, unsgred int store&, int  f, 

unsigned int i; 
i = 0 ;  
whik  ( start* (= end-adr 
{ 

i = i + +(twf-ptr + s t w t a d r  ); 
start-adr ++; 

1 
n i  r )  
I 

*( buf-ptr + store& ) = i >> 8; 
*[ buf-ptr + stwe-ndr + 1 ) = i; 

1 
return i i j; 

/ *  ..................................................................................... 
I fWPEE : calculate specified memoru range che&m value ( exor 
I PARAMETERS : 



s t a r t ~ d r  --> startlnQ address wttere the checksum qerat ion beqln 
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e n d 3  --> the last location of the range to be checked 
s t o r e ~ d r  --> optimal parameter that stores the checksum value to a 

specified address 
f --> storing result flag 

O : not stored 
1 : stored 

buf-ptr --> the starting address of buffer m e m y  
RETURN VALUE : checksum value 

unsiqned mt  chksumx ( unsigned int s t a r t ~ d r ,  unsigned int endddr, unsigned int  s t o r e ~ d r ,  int f, 
unsigned char *hf-ptr 1 

i 
unsiqned int i; 

i=O;  
-while ( start-adr <= end-adr ) 
{ 

i = i + *( b u f q t r  + start-adr 1; 
s ta r t ad r  ++; 

I 
i= - i&OxOOff ;  
i f ( f >  

*( buf-ptr + s t o r e ~ d r  ) = i; 
return ( i 1; 

1 /* .................................................................................. 
PURPOSE : copy data in buffer memc~y 
PARAMETERS : 

s ta r t ad r  --> starting address where copy operation begin 
e n d d r  --> the last location o f  Ute range to be cqy  
des* --> the beginning address where the specified data to be c w  
b u f q t r  --> the stwtkrq address o f  buffer memory 

RETURN VALUE : none 
............................................................................. */ 

void copy (unsigned int start-adr ,unsigned int end-ndr , unsigned ht des;rdr,unsigned char W-ptr 1 

unsigned mt i; 

i = e n d A r - s t a r t w l r +  1; 
memmove ( buf-ptr + des*, b u f q t r  + s ta r tadr ,  i 1; 

1 /* .................................................................................... 
I P~JFPCISE : display specified memory range data 
I PMAMETEE 
1 s t a r t ~ d r  --> starting address where display begin 

I e n d ~ d r  --> the last location of the range to be displayed 

I b u f q t r  --> the starting address of buffer memory ................................................................................... + / 
void display (unsigned mt stwt_ndr,unsigned int e n d ~ d r  ,unsigned char *buf-ptr ) 
{ 

char asc[ 17 I; 
K I ~  i,J,k; 



printf ( 'hb 00 01 02 03 04 05 06 07 08 09 OA 08 M= OD (3E 0Fh"  ); 
strcpy ( asc, " " 1; 
j= start-ndr% 16; 
k = start-ndr - j; 
printf ( m 4 x  ", k ); 
fw(i=O;i < j ; i + + )  

printf ( - "1; 
if ( s t a r t d  + 15 - j < d - n d r  ) 
{ 

f w ( i =  j ; i <16 ; i++ )  
{ 

printf ( -%Om ", q buf-ptr + star tadr ) ); 
ifi isprint ( *( buf-ptr + startadr ) ) ) 

ascI i I = *( buf-ptr + star tadr 1; 
eke 

asc[ i 1 = '.'; 
startndr ++; 

} 
j = 0; 
printf ( " %sb", a*.); 
strcpj ( asc,' " 1; 
wh~%(start-ndr+ 15 <end&) 
{ 

printf( m 4 x  -, stwt-ndr 1; 
fot-( i=O;i <16;i++) 
{ 

printf ( "9802X ", *( buf-ptr + s t a r t ~ d r  ) ); 
if ( isprint f *( buf-ptr + s t a r t a i r  ) 1 ) 

ascl i 1 = Y M-ptr + start* ); 
else 

a%[ i I = '.'; 
stwt-adr ++; 

1 
printf ( " Wsb", asc ); 
stt-GpY ( =, " " 1; 
} 
printf ( "9304X ", startadr 1; 

} 
k = e n d A - s t w t a d r +  1 + j; 
for(i= j;i <k; i++) 
{ 

printf ( W2X ", *( buf-ptr + s t w t ~ d r  1 1; 
if ( isprint ( +f buf-ptr + s t a r t A  ) ) ) 

 as^[ i ] = *( buf-ptr + start* 1; 
else 

asc[ i I = '.I; 
start-ndr ++; 

1 
w h i k ( i  < 16)  
{ 

printf ( " " ); 
i ++; 

1 
printf f " %ski", asc 1; 



/* ............................................................................ 
I PVRPOSE : download specified binary fik to buffer memory 
I PARAMETEIS : 
I f n m  --> file pointer 
I buf-ptr --> the starting ddress of buffer memory .................................................................................. */ 
void downbadbin ( F l tE *fn;une, char *M-ptr ) 
{ 

mt i; 
char c; 

i = 0 ;  
c = fgetc ( fm 1; 
while ( feof [ fname 1 == O && i <= ENDBUFFER ) 
{ 

*( buf-ptr + i ) = c; 
c = fgetc ( fm 1; 
i ++; 

1 
1 
/+ ................................................................................. 

PURWSE : download specified hex file to W f e r  memory ( INTEL format ) 
PARAMETERS : 

frtame --> file handle 
b u f q t r  --> the starting address of buffer memory 

RETURN VALUE : O : fail 
1 : S ~ S S  

.__________-------------------------------------------------------------------- * t' 
downkddhex ( FILE *fnwne, char *buf-ptr ) 

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

while ( fgetc fname 1 == ':' ) 
{ 

if ( fscanf ( fname, "982x", & c m t  ) != 1 ) 
retwn ( 0 ); 

i f ( m t = = O )  
{ 

if ( fscanf ( fkam, 'WSx", &buffer ) I= 1 ) 
retwn ( 0 ); 

if ( buffer == 0x01 ff ) 
retwn ( 1 1; 

else 
retwn ( 0 ); 

} 
if ( fscanf fnme, "%4xn, &pointer ) != 1 ) 

retwn ( 0 ); 
if ( pointer + m t  - 1 > END-BUFFER ) 

return ( 0 1; 
if C fscanf ( fname, '%2xm, &rectype ) != 1 ) 

retwn ( 0 1; 
switch ( rectype 1 



if ( fscanf ( fname, "%2xW, &buffer ) != 1 ) 
return ( 0 ); 

ddcswn += buffer; 
} 
i f ( lcMcswn&Ux00ff)!=0) 

retwn C 0 ); 
beak; 

case(0) :  
chksum = rectype + count + ( pointer & 0x00ff) + ( ( pointer >> 8 ) & 

OXoOff ) ; 

if ( fscwrf f n m ,  "?32xU, &buffer ) != 1 ) 
return ( 0 ); 

chksum += buffer; 
Y buf-ptr + pointer ) = buffer; 
pointer ++; 

1 
i f (  fscwrf(fname, "482x",&buffer) != 1 ) 

retwn ( 0 ); 
chksum += buffer; 
i f ( (cMcwm&OxOOff) !=~) 

return ( 0 ); 
break; 

default : 
retwn ( 0 ); 

i 
i f ( fgetc(fname) != ' \no) 

re twn ( 0 1; 
1 
return ( 0 ); 

1 

I PURWSE : fill the memory range with a specified data 
I PARAMETERS : 
I s t r t ; r d r  --> s t ~ t i n Q  address where the F i l l  opwation kQbrs 
1 end& --> the last ha t i on  of the range to k fmed 
1 d --> hexadecknal value to be witten into the specified memay range 
1 buf-ptr --> the starting address of buffer memory ...................................................................................... * / 
void fill ( unsigned int start-, unsigned int e n d ~ d r ,  wrsqnd int d, wrsqwd char *twf-ptr 
{ 

while ( s t a r t ~ d r  <= end-& ) 

3 buf-ptr + start& 1 = d; 
s t a r t ~ d r  u; 

1 



/f .................................................................................. 109 
1 PURPOSE : get input string from keybard 
I PARAMETERS : 
1 str-ptr --> pointer of string length 
I in-buf --> startwq pointer of ktput strinq ................................................................................. 

*l' 

void g e t ~ t r  mt *str-ptr, char * m h f  ) 
I 

int i; 
char c,in-~tr[ S T R I E M T H  I; 

/ *  --- read --- */ 
i n A r  [ S T R I E N G ~ H  - 1 1 = 0; /* null */  
i = 0; 
vhile [ i ( STUEIYGTH - 1 ) 
{ 

c = wtch 0; 
i f I i sp r i n t ( c ) )  
I 

PUtchIc); 
b t r [  i I = c; 
i ++; 

1 
eke 
{ 

i f [ c = = 8 & & i > O )  
C 

printf ( "b b" 1; 

/ *  backspace */ 

i f ( c = = O & & i = = O )  
get& 0; /* discard next character */ 

i f [ c = = O & & i > o )  

if I get& 0 == X' 1 /* left arrow * /  
{ 

printf ( "lb lb" ); 
i --. 

> 

1 
i f ( c = =  13) /* enter * /  
{ 

in-str[ i I = 0; 
break; 

1 
i f ( c = = 2 7 )  / +  esc */ 
{ 

i = O ;  /*  discard this commwrd */  
beak; 

} 

/ *  convert lowercase to uppercase */ 



/* ---------------------=---A--*--------------------------------------------------- 
I PURWSE . check parameters ( a1 , a2, a3 1 for G, R & V commands 
I PARAMETERS : a1 --> address o f  the f i r s t  parameter 
1 a2 --> address o f  the second parameter 
I a3 --> address o f  the third parameter 
I b1 --> the boundary value o f  *a1 & *a2 
1 b2 --> the boundary value o f  *a3 
I string --> the starting address o f  input strinq 
1 k --> the pointer of input string 
I RETURN VALE : -1 :no parameters 
I 0 : pwwmters error 
I 1 : sucwss 

................................................................................. *l 
int grvchk ( unslQncd int *a1 , umiqned int *a2, unsigned int *a3, migned int bl , unsigned mt b2, 

char *string, int k ) 
{ 

wfi~% [ string + k ) == ' ' ) 
k ++; 

i f ( * ( s t r i ng+k )==O)  
r e twn  ( -1 ); 

if (calnum(str inq, &k, a1,4 )== 0 )  
return ( 0 ); 

if ( *a1 > b l  /IcaLnom(string,&k,a2,4 )== 0 )  
re twn  ( 0 ); 

if ( *a1 > *a21 *a2 > b1 ) ) c a l m (  string, &k,a3,4)== 0 )  
return 0 ); 

if ( *a3 > b2 11 *a2 - *a1 > b2 - *a3 ) 
return ( 0  ); 

hi% ( *( s t m g  + k ) == ' ' ) 
I: ++; 

i f ( * [ s t n n q + k ) = = O )  
return 1 1; 

return ( 0 ); 
1 
/ * -  .................................................................... 
I WRP(3SE : display the command message 

.............................................................................. */ 
void help 0 
{ 

printfl -\n m m  DESCRIPTrn" 1; 
printf( "b------------------------------------------------------ " 1; 
printf ( -\n B T B L M  CHECK- ); 
printf ( 'b CT a1 a2 [a31 CHECKSW (TOTAL)" ); 
printf ( '\n CX a1 a2 [a31 CHECKSUM (EXOR)" 1; 
printf("\n O a l a 2  D M A Y  BUFFER MEMORY" 1; 
printf ( "b F a1 a2 d FILL DATA' ); 
prntf ( "b G T[  a1 a2 a31 PROM F'FXIGRAMMWYG" 1; 
printf ( '\n I a1 H R T  DATA" 1; 
printf ( '\n K a1 a2 DELETE DATA" 1; 
printf("\n M a 1  MODIFY DATA" 1; 
printf ( "b R T I  a1 a2 a31 READ DATA FROM PROM" 1; 
printf ( "\n T DlsPlAY PROM T'ffTS" 1; 
printf ( "b V T[ a1 a2 a3] VERIFY" ); 



prhtf ( "In U UPLOAD HEX FILE" ); 
pr int f  ( "b W DCWLOAD HEX FILE" 1; 
printf ( "b X a1 a2 a3 COPY BUFFER FBMORY" 1; 
printf( 'b Z DoxmOAD BHARY FILE"  1; 
printf ( "\n ? HELP" ); 
printf("b Q WIT TO WSb" ); 

} 
/* ................................................................................... 
I PURPOSE : insert data into buffer memory 
I PARAMETERS : 
I s t a r t d b  --, s t a r t i y  address vhere the insert operation kqim 
1 buf-ptr --> the s t d i n g  address o f  buffer memory ......................................................................... */ 
void inswt ( w igned  int start&, unsigned d w  M-ptr  ) 
{ 

char c; 
wsslgrred int k  ,buffer ,hexdigit; 

prifltf ( 'b' 1; 
while( 1 ) 
{ 

printf ( "\n%o4X ", s t w t a d r  1; 
k  = 0;  
buffer = 0; 
while ( k < 3 ) 
{ 

c=ge tchQ;  

putch(c1; 
i f ( i sa$ha(c ) )  
{ 

i f I i suppe r ( c1 )  
hexdigit = c - 'A '  + 10; 

else 
hexdiqit = c - 'a' + 10; 

} 
else 

hexdigit = c - '0'; 
buffer = buffer *- 16 k + hexdigit; 

eke 
{ 

i f I c = = 2 7 )  
C 

printf ( "b" 1; 
return; 

i f ( c = =  1 3 & & k = = 0 )  / * e n t e r & k = = o  */ 
{ 

printf ( *\nu ); 
return; 

} 



i f ( c = = 1 3 & & k > = l )  / * m t e r & k > = l  */ 
112 

{ 
rnemmove ( buf-ptr + s t a r t ~ d r  + 1, buf-ptr + start-ndr, 

END-SUFFER - stwt-adr ); 
% bufqtr + start-adr ) = buffer; 
star- ++; 
if ( s t a r W  > ENQ-BWFER ) 

s ta r t ad r  = 0; 
break; 

t 
i f ( c = = 8 & & k = =  1 ) /*backspace&k== 1 */ 
{ 

printf ( "b kl" ); 
buffer = 0; 
k = 0; 

1 
i f ( c = = 8 & & k = = 2 )  /*backspace&k==2*/ 
{ 

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

t 
i f [ c = = O & & k = = 0 )  /*specialkey */ 

c=ge tchQ;  
i f ( c = = O & & k = = l )  /*specialkey*/  
{ 

c = getch 0 ; 
i f ( c = =  X ' )  /* kft arrow */  
{ 

printf ( "b b" ); 
M f e r  = 0; 
k = 0; 

1 
t 
i f ( c = = O & & k = = 2 )  /*specialkey */ 
{ 

c=ge t chO ;  
i f ( c = =  X ' )  /* lef t  arrow */ 
{ 

pr int f  ( *lb b" ); 
bu f fw=(bu f fe r -hexdq i t )  / 16; 
k =  1; 

1 
t 

1 
1 

} 
5 
/* .................................................................................. 
I PURPOSE : the contents of the specified merrnrry range w e  deleted 
I PARAMETERS : 
I s t a r W  --> startmq address where the delete operation begins 
I end>& --> the last location of the range to be deleted 
I b u f q t r  --> the starting address of buffer memory 



void ki l l  ( unsigned int start-adr, unsigned mt e n d ~ d r ,  onsigned char *buf-ptr ) 
I 

uns~gned int i; 

I PURWSE : the cxwrtents of the buffer memory we  modified 
I PARAMETERS : 
1 s t w t ~ d r  --, starting address where the modify operation begins 
I bu fq t r  --> the starting address of buffer memory ................................................................................. * / 
void modify ( wqmd int start*, unsigned char *buf-ptr ) 
{ 

char c; 
unsigned int i,j,k,buffer ,hexdigit; 

printf( "bib 0001 02030405060708O9OAOBOC00OEOFbn); 
j = s t a r L & %  16; 
k = s t w t a d r  - j; 
printf ( W 4 X  ', k 1; 
f o r [ i = k ; i < k +  16;i++) 

printf ( W2X ", *( buf-ptr + i ) 1; 
printf ( "Ln a 1; 

f o r [ i = O ; i i  j ; i ++ )  
printf ( " - 1; 

while [ 1 ) 
{ 

f o r ( i =  j;i 16;i++ ) 
I 

k = 0 ;  
buffer = 0; 
w h i k ( k ( 3 )  
{ 

c = get& 0; 
i f( isxdiqit ( c ) & & k  <= 1 ) 
{ 

putch ( c  1; 
i f ( i u l p h a ( c ) 1  
{ 

i f ( iu rpper (c ) )  
hexdigit = c - 'A' + 10; 

eke 
hexdigit = c - 'a' + 10; 

1 
else 

hexdigit = c - '0'; 
buffer = buffer 16 * k + hexdigit; 
k ++; 

1 
else 



/* esc */ 
{ 

i f [ c = = 2 7 )  
i 

printf ( "b" 1; 
return; 

1 
i f ( c = = 1 3 & & k = = O )  / *en te r&k=O */ 
{ 

s t a r t ~ d r  = star- + 16 - i; 

i f I c = = 1 3 & & k = =  1 )  / * m t w & k = =  1 */ 
{ 

pr int f  ( "\b%O2X ", buffer ); 
*( buf-ptr + s t w W  ) = buffer; 
s t w t a d r  = start& + 16 - i; 
beak ; 

1 
i f ( c = = 1 3 & & k = = 2 )  / * e n t e r & k = = 2 * /  
{ 

*( buf-ptr + s t w t a d r  ) = buffer; 
s t w t k  = s t w t a d r  + 16 - i; 
break; 

1 
if ( c == 32 && k == O ) /* space & k == O */ 
I 

printf [ "4802X ", *C buf-ptr + start* ) ); 
s t a r t ad r  ++; 
break; 

1 
i f [ c = = 3 2 & & k = = 1 )  / * s p m & k = =  1 */ 
{ 

prmtf  [ "b4802X ", buffer ); 
*[ buf-ptr + s t w t a d r  ) = buffer; 
s t a r t dd r  ++; 
break; 

} 
i f [ c = = 3 2 & & k = = 2 )  / *space&k==2 */ 
i 

printf ( " " 1; 
*C buf-ptr + s t w t s d r  ) =buffer; 
start-ndr ++; 
break; 

Z 

prmtf  [ "\b \b" 1; 
buffer = 15; 
k = 0; 

Z 
i f ( c = = 8 & & k = = 2 )  / *bad tspace&k==2* /  

printf [ "'dl b" 1; 
buffer = ( buffer - hexdigit ) / 16; 



i f ( c = = O & & k = = 0 )  /*specialkey */ 
c = get& 0; 

i f ( c = = O & & k = =  1 ) /*specialkey */ 
{ 

c = getch 0; 
i f ( c = = ' K 1 )  /* )eft arrow */ 
{ 

printf ( "b b" ); 
buffer = 0; 
k = 0; 

} 
E 
i f ( c = = O & & k = = 2 )  /*specialkey*/  
{ 

c = get& 0; 
i f [ c = =  'K') /* kft arrow */ 
{ 

printf I "b b" ); 
buffer = ( buffer - hcxdiqit ) i 16; 
k =  I ;  

1 
5 

1 
E 
i f ( c = =  13 )  /* enter */ 

break; 
E 
j = a; 
if ( s t a r t ~ d r  > ENDAJFFER 1 

s t a r w  = 0; 
printf ( "hSIM14X ", s t a r t d  1; 
for (i = s t a r W ; i  < s t a r t - & -  + 16;i ++) 

printf ( W2X ", 3 buf-ptr + i 1); 
print f  ( "h " 1; 

1 
E /* --------------------'------------------------------------------------------------- 
I PURWSE : display address when in prwn programmxrg 
I PARAMETERS : dspadr --> public variable set by assembly rout* ................................................................................ * / 
void promdsp (1 
I 

printf ("'U\bb\bSBWX",dspadr); 
1 

I FVRPOSE : scan input string to operate program prm function 
I PARAMETERS : 
I string --> input string 
1 .  s tr-ptr  --> input string pointer 
I chksum -- > checksum valw 
I RETURN VALUE : O : parameter error 
I 1 : program prom success 



-1 : prom type err? 

int programprom ( char *string, int s t r q t r ,  int *&sum ) 
I 
int extern p r q r a m l  ( unsigned int s ~ t w t ,  int m t ,  unsigcred d-start ); 
int extern program2 [ unsigned int  s-stwt, int count, unsigned d - ~ t a r t  ); 
int extern program3 ( unsigned int ss ta r t ,  int m t ,  unsigned d-start, int e a t t e r n ,  int  d-pattern ); 
int extern program4 ( unsigned int s ~ t w t ,  int count, unsigned d-stwt, int e-pattern, int  dqattet-n ); 

unsigned mt  a1 , a2, a3; 
int i; 

if (strncmp ( 77S180",string+ s t r q t r ,  6 )== 0 )  
{ 

i = grvchk &a1 , &a2, &a3, EPB-BUFFER, 1023, string, s t r q t r  + 6 ); 
i f ( i = = O )  

return ( 0 ); 
pr int f  ("jn'm P R O G R M M  NOW .... bb 1; 
i f ( i = =  1 )  

*cMcunn=prqram4 (a3, a2 -a1 +l,al,Oxd800,Oxe400); 
else 

*chksm = program4 0 0,1024,0,Oxd800,Oxe400 ); 
return ( 1 ); 

1 
if ( strncmp ( "87S180", string + str-ptr, 6 ) == 0 ) 
{ 

i = gvchk (&a l ,  &a2, &a, ENDBUFFER, 1M3,string, str-ptr  + 6 ); 
i f ( i - 0 )  

r e t w n  ( 0 ); 
printf ("bh F l ? o u ? ~ M  NO# .... \nb - 1; 
i fC i==l )  

*brkswn=prograrr14(a3, a2 -a1 +l,al,Oxd800,0xe400); 
else 

+chkm=prograrn4[0,1024,0,Oxd800,Oxe400); 
return ( 1 ); 

1 
if ( strmmp 1 7 7 3 1  81 ', string + str-ptr, 6 ) == 0 ) 
{ 

i = grvoMt ( &a1 , &a2, &a3, ENDBUFFER, 1023, string, str-ptr + 6 ); 
i f ( i = = 0 )  

return ( 0 1; 
printf(%h PROGRAMMING MY ....b\n " 1; 
i f ( i== 1 )  

+chksum=progrwn4(a3,aZ-a1 +1,al,Oxd800,Oxe400); 
else 

*chksum = program4 ( O,1024,0,Oxd800,Oxe400 1; 
return ( 1 ); 

if ( strncmp ( " 8 x 1  81 ", string + str-ptr, 6 ) == 0 ) 
{ 

i = grvchk ( &a1 , &a2, &a3, ENDAIFFER, 1023, string, s t r a t r  + 6 1; 
i f ( i = = O )  

return ( 0  ); 
pr int f  ("b'm PROGRAMMING NOW .... \ n b  " 1; 



if( i ==.I.) 
*chksum=programO ( a3, a2 - a1 +t , a1,0xd800, he400 ); 

else 
* ~ = p r o g r w n 4 ( 0 , 1 0 2 4 , 0 , O x d 8 0 0 , O x e 4 0 0 ) ;  

return ( 1 ); 
1 
if ( strncmg( 77S184", string + strgtr, 6 ) == 0 ) 
{ 

i = grvchk ( &at, &a2, &a3, UVDAIFFER, 2047, string, s t ra t r  + 6 ); 
i f ( i==O)  

return ( 0 1; 
printf ("bb PROGRAMtlm NOW ....bb " 1; 
i f ( i = =  1 )  

*cMcsun = prograd (a3, a2 - at +1, a1 ,Ox7000,0x?800 1; 
eke 

*chkswn = program3 ( 0,2048,0,0~7000,0~7800 1; 
return ( 1 1; 

1 
if(strncmp( 87S184",string+str4tr,6)==0) 

i = gvcM< ( &at, &a2, &a3, EMLBUFFER, 2047, string, str-ptr + 6 ); 
i f ( i ==O)  

retwn ( 0 ); 
printf ("bb P R O G R M I P K i  NOW .... bb " 1; 
i f ( i = =  1 ) 

*chkswn=program3(a3, a2 - a1 +I,al,0x7000,0~7800); 
else 

*&sum= pr~wn3(0,2W8,0,Ox7000,0~7800 1; 
retwn ( 1 ); 

} 
if (strmnp( "77S185",striq+ str-ptr,6)== 0 )  
{ 

i = grvchk ( &rl , &a2, &a3, ENDBWFER, 2047, string, str-ptr + 6); 
i f ( i ==O)  

return ( 0 1; 
printf ("bb PROGRAMMHG W'rl ....\nb " ); 
i f ( i ==  I )  

*cMcm=program3(a3,a2- at +l,al,Ox7000,0x7800); 
eke 

-=program3 (O,ZW8,O,OxM(#l, 0x7800 ); 
return ( 1 ); 

1 
if(strncmp( 375185',string+str-ptr,6)==0) 
{ 

i = grvchk ( &a1 , &a, &a3, END-BUFFER, 2047, string, s t rq t r  + 6 1; 
i f ( i = = O )  

retwn ( 0 1; 
prmtf ("bb PROOFIAMMW W .... \rib " 1; 
i f ( i = =  1 ) 

+chkuan=program3(a3,a2- a1 +l,al,OxM00,0x7800); 
else 

*chksum = program3 ( 0,2048,0,0~7000,0~7800 1; 
return ( 1 1; 

1 



if ( s t r ~ x n p  ( "7751 XI", strinq + str-ptr, 6 ) == 0 ) 
{ 

i = grvddc ( &dl,  &a2, &a3, EPID-BUFFER, 2047, strinq, str-ptr + 6 ); 
i f ( i = = O )  

return ( 0 ); 
prmtf ( " h \ n  PROGRAMMING NO'$ .... \n\n " 1; 
if(i== 1 )  

* c h k s m = p r ~ m 4 ( a 3 , a 2 - a l  +l,al,Oxd800,Oxe000); 
else 

*chkuan = program4 ( 0,M48,0,Oxc1800, OxeOOO ); 
return 1 1 ); 

} 
i f (s t rncmp( "875190",strinq+strqtr,6)==0) 
{ 

i = g r v h k  ( &a1 , &a2, &a3, ERIDBFER,  2047, string, str-ptr  + 6 ); 
i f ( i = = O )  

return ( 0 ); 
printf ("hh PROGRiWMM PiOW .... hh " 1; 
i f ( i== l  ) 

*chksm=prqram4(a3 ,a2-a1  +l,al,Oxd800,Oxe000); 
eke 

* c M t m  = program4 ( 0,2048,0,0xd800, OxeOOO 1; 
re twn  ( 1 1; 

1 
if ( strmxnp ( 775191",  strinq + str-ptr, 6 ) == 0 ) 
{ 

i = qrvchk &a1 ,&a2, &a3, WBJFFER,  2047, string, str-ptr + 6 ); 
i f ( i - 0 )  

r e twn  ( 0 ); 
printf ("hb PROGRAMMING PlOW .... \n\n ' 1; 
i f ( i - 1  ) 

* c M t m = p r q r w n 4 ( a 3 , a 2 - a l  +l,al,Oxd800,OxeOOO); 
eke 

*chkuwn = progrwn4 ( O,2048,0,Oxd800, Oxeooo 1; 
re twn  ( 1 ); 

} 
if ( strncmp ( "875191 ', strinq + str-ptr, 6 ) == 0 ) 
{ 

i = gvchk ( &a1 , &a2, &a3, EPID-BUFFER, 2047, strirq, str-ptr  + 6 ); 
W( i==O)  

r e t w n  ( 0 ); 
prmtf ("bin WH#;RAMMiW MOW .... \nin " 1; 

- i f ( i = l )  
*ddcsum =~program4 a3, a2 - a1 + I ,  a1 , Oxd800, h e 0 0 0  1; 

else 
*chksum = p r o g r a d  1 0,2048,(!, Oxd800, h e 0 0 0  1; 

return ( 1 1; 
1 
if ( strncrnp ( 74S188", string + str-ptr, 6 ) == 0 ) 
I 

i = grvchk ( &d l ,  &a2, &a3, END-BWFER, 31, string, str-ptr  + 6 ); 
i f [ i = = 0 )  

r e twn  ( 0 1; 
prmtf ("hh PROGRAMM#G NOW .... bib " ); 



I f ( l = -  1 )  
*chkswn=progrml (a3,a2- a1 +1, a1 ); 

else 
*&sum=programl(0,32,0); 

retwn .( 1 1; 
1 
if (strncmp( "548188",string+ str-ptr,6)== 0 )  
{ 

i = gvchk ( &a1 , &a2, &a3, ENDBUFFER, 31 , string, str-ptr + 6 ); 
i f ( i = = 0 )  

retwn ( 0 ); 
printf ("bb PROGRAMMW w .... bb " 1; 
i f ( i = =  1 1 

*chksum = program1 ( a3, a2 - a1 + I ,  a1 ); 
else 

*&sum = program1 ( 0,32,0 ); 
retun ( 1 1; 

} 
if I strncmp ( "74S288", string + str-ptr, 6 ) == 0 ) 
{ 

i = grvchk ( &dl, &a2, &a3, END-BUFFER, 31, string, str-ptr + 6 ); 
i f ( i ==O)  

retwn I 0 ); 
printf ("bb PROGRAt.tMm F1W . . . .bb " 1; 
i f ( i = =  1 1  

*chkuffn = program1 ( a3, a2 - a1 +1, a1 ); 
else 

*&sum = program1 ( 0,32,0 ); 
return ( 1 ); 

} 
if strncmp ( "54S288", string + str-ptr, 6 ) == 0 1 
{ 

i = gvchk I &a1 , &a2, &a3, EP(D-BUFFER, 31 , string, s t ra t r  + 6 1; 
i f ( i = = 0 )  

retwn ( 0 ); 
printf ( " b b  PROGRAMMlhtG WY .... bb " 1; 
i f ( i = =  1 ) 

*chkswn= program1 (2, a2 - a1 + I ,  a1 ); 
else 

*chksum = program1 ( 0,32, 0 ); 
retwn ( 1 ); 

1 
if ( strncmp ( "74S287", strwt~ + str-ptr, 6 1 == 0 ) 
{ 

I = grvchk ( & a l ,  &a2, &a3, END-BVFFER, 255, string, str-ptr + 6 1; 
i f ( i ==O)  

retwn ( 0 1; 
printf ("bb PROGRAMMING PlOY .... bb " 1; 
i f (  i== 1 > 

. . *chksum=progrwn3(a3,a2-al +l,al,Oxf800,Oxfb00); 
else 

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

1 



if ( strncmp ( J4S287", string + str-ptr, 6 ) == 0 ) 
{ 

i = grvchk ( &dl, &a2, &a3, EWLWFER, 255, string, s t r 4 t r  + 6 ); 
i f ( i = = O )  

return f, 0 ); 
pr int f  ("bb PROGRAMMWG NOW .... bb " 1; 
i f ( i = =  1 ) 

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

*chkswn = program3 [0,2%,0,0xf800, OxfbOO ); 
r e t w n  1 1 ); 

1 
if ( strncmp ( 74S387", string + str*, 6 ) == O ) 
{ 

i = grvchk ( &dl ,  &a2, &a3, EPLEWFER, 255, string, s t r -p t r  + 6 ); 
i f ( i = = O )  

r e t w n  O 1; 
printf ("bb PROGRAMMlPUj W'd .... bb " 1; 
i f ( i== 1 

*chksum = program3 f, a3, a2 - a 1 + 1 , r 1 ,0xf800, OxfbOO ); 
eke 

* c M c m =  program3 10,2%,0,OxP800,0xfbOO); 
r e t w n  f, 1 ); 

1 
i f [str~f ,"548387".strinq+str-ptr,6)==0) 

1 = yvchk  f, &a1 , &a2, &a3, EIW)BJFFER, 255, string, s t r q t r  + 6 ); 
i f ( i = = O )  

r e twn  f, 0 1; 
pr int f  ("bb PROGRAMMfPlG W d  ....b\n " 1; 
i f ( i== 1 

*chksum=prqram3(a3,a2- a1 +l,a1,0xf#C1,Oxt"b00); 
else 

*chksum = program3 I0,256,0,Oxf800,OxfM#3 ); 
re twn  I 1 ); 

1 
i f (s t rnwnp i "74%72",strw+str,ptr,6)==0) 
{ 

i = grvoMc ( &d l ,  &a2, &a3, EfW)MFFER, 51 1, string, s t r q t r  + 6 1; 
i f ( i = = O )  

r e twn  ( 0 ); 
printf ("bb PROGIPAMMIF#i HOW .... \ n b  " 1; 
i f l i== 1 > 

*chkswn=program2(a3, a2 - a1 +I ,  a1 1; 
else 

*chkswn = p rq ram2 ( 0,512,0 1; 
return ( 1 ); 

1 
if ( strncmp ( "54%72", s t r w  + s t r q t r ,  6 ) == O ) 
{ 

i = qrvchk ( &a 1 , &a2, &a3, END-BUFFER, 5 1 1 , strmq, s t r q t r  + 6 ) ; 
i f [ i = = 0 j  

return ( 0 ); 
printf ( " \ n b  PROGRAMMING NOW . . . . b b  " 1; 



i f [ i==  1 )  
*chkswn = program2 ( a3, a2 - a1 +1, a1 ); 

else 
*dtkswn=progrm2(0,512,0); 

r e twn  ( 1 ); 
1 
if ( strncmp ( "748473", string + s t r q t r ,  6 ) == 0 ) 
{ 

i =  grvchk (&dl ,  &a2, &a3, END-BUFFER, 51 1, string, s t r q t r  + 6); 
i f ( i = = O )  

return ( 0 ); 
pr int f  ("bb FwERmm PIOW .... bb - 1; 
i f ( i== 1 ) 

*chksm =program2( a3,a2- a1 +1, a1 ); 
eke  

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

1 
if ( strncmp ( 54S473", strinq + s t r q t r ,  6 ) == 0 ) 
i 

i = grvchk ( & d l ,  &a2, &a3, ENDJWFER, 51 1, string, str-ptr  + 6 ); 
i f ( i = = O )  

return ( 0 ); 
printf ("bb PROGRAMMING NOW .... i n i n  " 1; 
i f( l== 1 )  

*chkswn = program2 ( a3, a2 - a1 +1, a1 ); 
else 

*&sum = program2 ( 0,512,O ); 
return ( 1 ); 

1 
if ( strncmp [ "74S474", strlrtq + str-ptr, 6 ) == 0 ) 
{ 

i = grvehk ( &a1 , &a2, &a3, EMD-BWFER, 51 1, strinq, s t r q t r  + 6 ); 
i f [ i = = O )  

return ( 0 1; 
printf (*bin PROGRAMMW NOW .... inb -1; 
if (i== 1 ) 

*chksm=program4(a3,a2-al +1,a1,0xddMJOxe600); 
else 

*chksum=progrwn4 ~0,512,0,0xda00,Oxe600); 
r e twn  ( 1 1; 

1 
if ( strnanp ( '34S474", string + s t r q t r ,  6 ) == 0 ) 
{ 

i = grvcbk &dl,  &a2, &a3, END-BUFFER, 51 1, strinq, s t r q t r  + 6 ); 
i f ( i = = O )  

r e twn  ( 0 ); 
prmtf  ["bb PROGRAMMING NOW .... b i n  " 1; 
i f ( i = =  1 )  

*chkswn = program4 ( a 3 ,  a2 - a1 +1, a1 , Oxda~O, Oxe600); 
else 

*chksum = program4 ( O,512,0,Oxda00,Oxe600 ); 
return ( 1 ); 

} 



if ( strncrnp ( 74S475", string + str-ptr, 6 ) == 0 ) 
{ 

i = g v &  ( &a1 , &a2, &a3, ENDBUFFER, 51 1, string, str-ptr + 6 ); 
i f ( i = = 0 )  

return ( 0 ); 
printf ("bb PROf3AMMHG NOW ....bib " 1; 
i f ( i - - 1 )  

*cMwm=program4(a3,a2-al  +l,al,Oxda00,Oxe600); 
else 

*chksum = prograd ( 0,512,0,Oxda00, Oxe600 ); 
return ( 1 ); 

1 
if strncmp ( "54S475", string + str-ptr, 6 ) == 0 1 
{ 

i = grv& ( &a1 , &a2, &a3, EMUUFFER, 51 1, strinq, str-ptr  + 6 ); 
i f ( i = = O )  

return ( 0 1; . 

prkrtf ("hh PROGRAMMW NOW .... bb " 1; 
i f ( i ==  1 ) 

*chksum = program4 ( a3, a2 - a1 +l , a1 , Oxda00,0xe600 1; 
else 

*&sum = program4 ( O,512,0,OxdaOO, h e 6 0 0  ); 
r e t w n  ( 1 1; 

1 
if strncmp ( "74S5Mm, stririg + str-ptr, 6 ) == 0 ) 
{ 

i = gvchk  ( g a l ,  &a2,&a3, EfdD-BWFER,Sll, strktq, str-ptr + 6 ) ;  
i f ( i = = O )  

return ( 0 ); 
printf ("bb P R O C i R M H G  HOW .... bb " 1; 
i f ( i = =  1 ) 

*c;hksum=progrd(a3,a2-a1 +l,a1,0xf800,OxfaC)O); 
else 

*cMcurm = program3 ( O,512,0,Oxf800,Oxfa00 ); 
re twn  1 1 ); 

1 
if(strmxnp("54S570",strnq+str4tr,6)==0) 

i = gvdrk ( &a1 , &a2, &a3, END-BUFFER, 51 1 , string, str-ptr  + 6 1; 
i f ( i = = O )  

return C O 1; 
pr int f  ("bb PROGRAMMING NOW .... bL, " 1; 
i f ( i== 1 ) 

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

*chkswn=program3(0,512,0,0xf80CI,Oxfa00 1; 
re twn  ( 1 1; 

t 

if ( strncmp [ "745571 ", string + str-ptr, 6 ) == 0 ) 
{ 

1 = grvchk ( &a1 , &a2, &a3, END-SWFER, 51 1, string, str-ptr  + 6 1; 
i f ( i = = 0 >  

return ( 0 ); 
printf ("bb PROGRAMMING NOW .... bb " 1; 



w ( r = =  1 )  
*cMcsm=program3(a3,a2-a1 +l,a1,0xf800,0xfaOO); 

else 
*chkurm=progrm3(0,512,0,Oxf800,OxfaOO ); 

return ( 1 ); 
1 
i f  ( strncmp I "54S57lU, string + str-ptr, 6 ) == 0 ) 
{ 

i = grvchk (&al, &a2, &a3,-END-BUFFER, 51 1, string, str-ptr + 6); 
i f ( i = = O >  

return ( 0 1; 
printf (*bb PROORCIMM1NCi MOW .... bb " 1; 
i f ( i = =  1 )  

*&m=progrwn3(a3,a2-al +l,a1,0xf$OO,OxfaOO); 
else 

. *chkswn = pr~grwrki (0,512,0, oxm, o x f a  1; 
return ( 1 1; 

1 
if ( strncmp ( 74SS72", string + str-ptr, 6 ) == 0 ) 
{ 

i = grvchk ( &a1, &a2, &a3, EW-BUFFER, 1023, string, str-ptr + 6 ); 
if (i == 0 > 

return ( 0 ); 
printf ( " b b  PROGRM.IMIIYCi NOW .... bb " 1; 
i f ( i = =  1 ) 

*chkswn=progrwn?i(a3,a2-a1 +l,a1,0~7000,0x7c00); 
else 

*chksum = prograd ( 0,1M4,0,Ox7000,0x7c00); 
return ( 1 1; 

1 
~f [ strncmp ( "54%72", strinq + str-ptr, 6 ) == 0 ) 
{ 

i = gvchk ( &dl, da2, da3, EMUUFFER, 1023, string, str-ptr + 6 1; 
i f ( i = = O )  

return ( 0 1; 
printf ("bb PROGRAMMWf3 FtOW .... bb " 1; 
i f ( i = =  1 )  

*&sum = program3 ( a3, a2 - a1 +1, a1,0x7000,0x7c00 ); 
eke 

*chkswn = program3 ( O,1024,0,0x7000,0x7~ ); 
return ( 1 1; 

t 

if ( strwnp ( "74S573". string + str-ptr, 6 ) == 0 ) 
{ 

i = grschk ( &dl, &a2, da3, ENDBLFFER, 1023, strinq, str-ptr + 6 ); 
i f ( i = = 0 )  

return ( 0 1; 
printf ("bh PROGRMIPICi  MOW .... b i n  8 ,  \ 

I; 
i f ( i = =  1 ) 

* c M m  = program3 ( a3, a2 - a1 +1, aI,OxMIM3,0x7ca0 ); 
else 

*chksum = program3 ( 0,1024,0,0~7000,0~7~00 1; 
return ( 1 1; 



if ( strncmp ( "54~573", string + str_ptr, 6 ) == 0 
{ 

i = qrvchk ( &dl, &a2, &a3, END-BWFER, 1023, string, str-ptr + 6 ); 
i f ( i = = O )  

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

*chksurn = program3 ( a3, a2 - a1 +1, a1 ,0x7W#), 0 x 7 ~ 0 0  ); 
else 

*chkswn = program3 ( 0,1024,0,0~7000,0x7~00 ); 
return ( 1 ); 

1 
return ( - 1  ); 

'1 
/* ............................................................................... 
1 WRPOSE : display the prom types help message .................................................................................. */ 
void promhelp 0 
{ 

printf ( 'b PROM TYPE SIZE" 1; 
printf( "&----------------------------------------------" 1; 
printf ( "b 74S1#/54S1# 32 * 8" ); 
prkrtf ( 'b 74S288h4S288 32 * 8' ); 
printf ( "b 74S287/545287 256 * 4" 1; 
printf ( "b 74S387/345387 236 * 4 " ) ;  
printf ( "b 74S472/54S472 512 * 8"); 
printf ( 'b 74S473h4S473 512 *8") ;  
printf ( "b 74S474mS474 512 *8") ;  
printf ( "kl 74S475/54S475 512 * 8");  
printf ( 'b 74S570EASS70 51 2 * 4' ); 
printf ( 'b 74S571 h45571 51 2 * 4' ); 
printf ( "b 748572/54=72 1024 * 4" ); 
prmtf ( "b 74S573/54S573 1024 * 4 " ) ;  
printf ( "b 77S180/875180 1024 *8"); 
prmtf ( "\n 7 7 9  81 /87S181 1024 *8" ) ;  
printf ( "b 77S184/8751&) 2048 4" ); 
printf ( 'b 77S185/87S185 2048 * 4" ); 
printf "b 7751 90/87S190 2048 * 8"  1; 
printf ( "'UI 77S191/875191 2048 8\n" ); 

1 
/* .............................................................................. 
I PUF!PSE : scan input strmg to operate read prom function 
I PARAMETERS : 
I s t r i g  --> input string 
I str-ptr --> input strinq pointer 
I RETURN VALUE : 0 : pwwneter error 
I 1 : raed prom success 
I -1 : prm type error .......................................................................... I 
int readprom ( char *string, int str-ptr, int *&sum ) 
{ 
int extern read1 ( unsigned int s-start, int c m t ,  unsigned d-start 1; 
int extern read2 ( unsigned int s-start, int cwnt, unsigned d ~ t a r t  1; 
int extern read3 ( unsigned int s ~ t a r t ,  int m t ,  unsigned d ~ t a r t  1; 



ht extern read4 unsigned int s ~ t a r t ,  krt cwnt, unsigned d-start 1; 

if ( strncmp ( "77S180", string + str-ptr, 6 ) == 0 ) 
{ 

i = grvchk &a1 , &a2, &a3, 1023, END-BUFFER, string, s t r -p t r  + 6 ); 
i f ( i = = O )  

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

*cMwm=read4(a1 10xd800,a2-al +1,a31; 
eke 

*chkuan=read4 (Oxd800,1024,0); 
return C 1 1; 

1 
if ( strmmp ( "87S180", string + str-ptr, 6 ) == 0 ) 
{ 

i = grvchk ( &a1 , &a2, &a3,1M3, EIYDMFER, string, str-ptr  + 6 1; 
i f ( i = = O )  

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

* c h k m =  read4 (a1  IOxd800, a2 -  a1 +1 ,a3); 
else 

*chksm = read4 [ Oxd800,1M4, O 1; 
return ( 1 ); 

1 
if ( strncmp ( "77S181", string + str-ptr, 6 ) == 0 ) 
{ 

i = gvcMc ( g a l ,  &a2, &a3,1023, EMLLEWFER, string, str-ptr  + 6 ); 
i f ( i = = 0 1  

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

*chksum=read4 (a1 lOxd800, a2 -  a1 +1,a3) ;  
eke  

* W u m  = read4 ( Ox-, 1024, 0 ); 
return C 1 ); 

} 
1f(strncmp("87Sl81",strinq+str-ptr,6)==0) 
{ 

i = grvchk ( &a1 , ba2, &a3,1023, EIW)-BUFFER, string, s t r -p t r  + 6 ); 
i f ( i - 0 )  

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

*chkswn=read4 (a1  IOxd800, a2-a1  +1,a3); 
eke 

*cMtswn = read4 ( Oxd800, 1 024, O 1; 
return ( 1 ); 

1 
if ( s t r n c m ~  ( "77S184", string + str-ptr, 6 ) == 0 ) 
{ 

i = gvchk ( &a1 , &.a2, &a3,2047, EffD-BUFFER, string, str-ptr + 6 >; 
i f C i = = o i  

return ( 0 1; 



i f ( i = =  1 ) 
*chkswn = read3 ( a1 1 0x7000, a2 - a i  + l  , a3 1; 

else 
*&sum = read3 ( OxM00,2048, 0 ); 

return ( 1 1; 
1 
if ( s t rnmp ( "87S184", string + str-ptr, 6 ) == 0 ) 
{ 

i = grvchk 1 &a1 , &a2, &a3,2047, ENLEWFER, strinq, str-ptr + 6 ); 
i f ( i = = O )  

return C 0 ); 
i f ( i - - 1 )  

*chksum=read3(al 10x7000, a2-  a1 +l ,a3); 
else 

*chksum = read3 ( 0xM00,2048, 0 ); 
return ( 1 1; 

1 
if ( strncxnp ( "775185", string + str-ptr, 6 ) == 0 ) 
C 

i = grvchk ( g a l ,  &a2, &a3,2047, EPH)&FER, string, str-ptr + 6 ); 
i f ( i = = O )  

r e t w n  ( 0 ); 
i f ( i== 1 ) 

*cMwm=read3(  a1 10X7000,a2 - a1 +l,a3); 
eke 

*&sum = read3 C 0~7000,2048,O ); 
return C 1 1; 

: 
if strncmp( '875185", string + str-ptr, 6 1  == 0 1 
{ 

i = grvchk ( &a1 , &a2, &a3,2W7, END-BUFFER, strinq, str-ptr + 6 ); 
i f ( i = = 0 )  

r e t w n  ( 0 ); 
i f ( i = =  1 )  

*chksum=read3( a1 IOx7000,a2-al  +1, a3); 
eke 

*chksum = read3 ( 0~7000,2048,O ); 
re twn  ( 1 ); 

5 
if strncmp ( 775190n, string + str-ptr, 6 ) == 0 ) 
{ 

i = grvchk ( &a1 , &a2, &a3,2047, END-BUFFER, string, str-ptr  + 6 ); 
i f ( i = = O >  

re twn  ( 0 1; 
i f ( i = =  1 )  

*chkswn = read4 ( a1 I Oxd800, a2 - a1 +1, a3 ); 
else 

+chksum = read4 ( Ox-, 2048,0 ); 
r e twn  ( 1 ); 

1 

if ( strncmp ( "87S1 90", string + str-ptr, 6 ) == 0 ) 
{ 

i = grvchk [ &a1 , &a2, &a3,2047, ENDBUFFER, string, str-ptr  + 6 ); 
i f ( i = = O >  



r e twn  ( 0 1; 
i f ( i - -  1 )  

* W u m  = read4 [ a1 1 Oxd800, a2 - a1 +l , a3 ); 
else 

*chksum = read4 ( Ox-, 2048,O ); 
return ( 1 ); 

1 
if ( strncmp ( "77S191", string + str-ptr, 6 ) == 0 ) 
{ 

i = grv& ( &a1 ,&a2, 8~3 ,2047 ,  EMLWFFER, string, s t r q t r  + 6 ); 
i f ( i - 0 )  

r e twn  ( 0 ); 
i f [ i = =  1 )  

*chkswn = read4 ( a1 I Oxd800, a2 - a1 +1, a3 ); 
eke 

*&sum = read4 [ Ox-, 2048, O ); 
re twn  ( 1 1; 

1 
if ( strwrrip ( "875191 ", string + str-ptr, 6 ) == 0 ) 
{ 

i = grvddc I &a1 , &a2, &a3,2047, ENDNFER, string, str-ptr  + 6 ); 
i f ( i = = O )  

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

*chksum=read4 (a1  IOxd800,a2-al +1,a3); 
e Ise 

*&&sum = read4 ( Oxd800,M48, O ); 
re twn  ( 1 ); 

1 
if ( strrrcmp ( "74S188", string + s t r q t r ,  6 ) == 0 ) 
{ 

i = grvcMc ( &dl,  &a2, &a3,31, EMDHFER, string, str-ptr + 6 ); 
i f [  i == 0 > 

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

*&sum = readl ( a l ,  a2 - a1 +1, a3 ); 
else 

*chksum = readl [ 0,32,0 1; 
re twn  ( 1 j; 

1 

i = gvchk (&d l ,  &a2, &a3,31, END-BWFER,string,str-ptr + 6 1; 
i f ( i = = O )  

r e twn  ( 0 1; 
i f ( i ==  1 )  

*chkswn=readl (a1 ,a2-a1  +l ,a3);  
eke 

*&kswn=readl (0,32,0);  
re twn  ( 1 ); 

1 
if ( s?rncmp ( "748288", string + str-ptr, 6 1 == 0 
C 

i = grvchk ( Wal , &a2, &a3,31, E M ) B F E R ,  string, str-gtr +.&-I; 



i f ( i = = O )  
r e t w n  ( 0 ); 

l f ( i = =  1 )  
*chkswn = readl ( a1 , a2 - a1 + I ,  a3 ); 

else 
*chksum = readl ( 0,32, O ); 

re twn  ( 1 ); 
1 
if ( strncmp ( "54S288", string + str-ptr, 6 ) == 0 ) 
{ 

i = grvchk ( &a1, &aZ, &a3,31, EP(DJLFFER, string, str-ptr  + 6 ); 
i f ( i ==0 )  

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

*cMcwm=readl ( a l , a2 -a1  +1,a3); 
else 

*chksum=readl (0,32,O); 
r e twn  ( 1 ); 

1 
if ( strncmp 1 '74S287", string + str-ptr, 6 ) == 0 ) 
{ 

i = grvdrk [ &at , &a2, ba3,255, EMUUFFER, string, str-ptr + 6 1; 
i f ( i = = O )  

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

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

*ddcswn = read3 ( OxfS00,256,0 1; 
return I I 1; . 

1 
if ( strncmp ( "3S287', string + str-ptr, 6 ) == 0 
{ 

i = gvchk [ g a l ,  ba2, &a3,255, E N D A F F E R ,  string, str-ptr  + 6 ); 
i f ( i==(? )  

r e t w n  ( 0 ); 
i f ( i - - 1  ) 

*chksum=read?i(al )OxfBOO,a2-al +1,a3); 
else 

*chksum = read3 ( OxfWQ, 256, 0 1; 
return ( 1 ); 

} 
if ( strncmp ( "74S38fm, string + str-ptr, 6 ) == 0 ) 
{ 

i = grvchk ( &el, &a2, &a3,255, ENDSWFER, string, str-ptr  + 6 j ;  
i f I i = = Q )  

r e twn  ( 0 ); 
i f ( ? = =  1 1 

*chksum=read3(al IOxf800,a2 - a1 + l  , a3  1; 
else 

*chksum = read3 ( Oxf800,256, 0 1; 
return i 1 1; 

! 
lf ( strncmp ( "54S387", string + str-ptr, 6 ) == 0 1 



I = grvcNc [ &a1 , &a, &a3,235, EPtD-BUFFER, string, str-ptr  + 6 1; 
i f ( i = = O )  

r e twn  ( 0 ); 
if (i == 1 ) 

*&sum = read3 ( a1 I Oxf800, a2 - a1 +1, a3 ); 
eke 

*chkm = read3 ( Oxf800,256,0 1; 
return ( 1 ); 

1 
if ( strncmp ( '74S472", string + str-ptr, 6 ) == 0 1 
{ 

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

return ( 0 ); 
i f [ i = = l )  

* chkm=read2 (a l , a2 -a1  +1,a3); 
else 

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

1 
if ( strncmp [ "J4S472", string + str-ptr, 6 ) == 0 ) 
f 

i = grv- ( &dl, &a2, &a3,511, END-BUFFER, string, s t r -p t r  + 6 ); 
i f ( i = = O )  

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

*cMcsum=readZ(al,a2-a1 +I,a3); 
eke 

*chksum = read2 ( 0,512,O ); 
re twn  1 1 1; 

} 
if ( s t r n q  ( "74S473", strvrq + str-ptr, 6 ) == 0 ) 
{ 

i = g v d k  ( g a l ,  &a2, &a3,511, EW-BUFFER, string, str-ptr + 6 ); 
i f ( i = = O )  

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

*ddtsum=read2(al,a2-a1 +1, a3) ;  
eke 

*chkwm =read2 (0,512,O ); 
re twn  ( 1 ); 

1 
if ( strncmp 1 J45473", string + str-ptr, 6 ) == @ ) 

1 = grvchk [ &a1 , &a2, &a3,511, ENDBUFFER, string, str-ptr  + 6 1; 
i f [ i = = O )  

r e t w n  [ 0 ); 
i f ( i = =  I ) 

*chksum=readZ(al,a2-a1 +1,a3); 
eke 

*chkswn = read2 ( 0,512,@ 1; 
return ( I 1; 

1 
if ( ~trnmp ( "74S97'4", s t r i g  + str-ptr, 6 1 == 0 j 



i = g v &  ( &dl, &a2, &a3,511, END-BWFER, string, str-ptr + 6 ); 
i f ( i - 0 )  

return ( O ); 
i f ( i== 1 > 

+chkswn = read4 (a1  I Oxda00, a2 - a1 + I ,  a3 ); 
elw 

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

i 
if ( strncmp ( "54!3474", string + str-ptr, 6 ) == 0 ) 
{ 

i = gvchk ( &sl , &a2, &a3,511, EW-BUFFER, string, str-ptr + 6 ); 
i f ( i==O) 

return ( O ); 
i f ( i - 1 )  

*chksum = read4 ( a1 I Oxda00, a2 - a1 +l  , a3 ); 
else 

*chksum = read4 ( Oxdam, 51 2,O ); 
return C 1 ); 

i 
if ( strncmp ( "74S475", string + str-ptr, 6 ) == 0 ) 
C 

i = grvchk ( g a l ,  &a2, &dl 51 1, ENDMFER, strinq, str-ptr + 6 1; 
i f ( i - 0 )  

retwn ( 0 ); 
i f ( i == l  > 

*chkswn = read4 ( a1 I Oxda00, a2 - a1 + I ,  a3 ); 
else 

*chkuffn = read4 ( Oxda00,512, O ); 
retwn ( 1 ); 

i 
if ( strmxnp 1 "54!3475', strinq + str-ptr, 6 ) == 0 ) 
C 

i = p c h k  ( &a1 , &a2, &a, 51 1, ENDNFER, string, str-ptr + 6 ); 
i f ( i - 0 )  

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

*chksum=read4( a1 (Oxda00,aZ - a1 + l , a 3 ) ;  
else 

*cMcsun=read4 (Oxda00,512, O ); 
return ( l I; 

i 
if ( strncmp ( "74S570", string + str-ptr, 6 1 == 0 ) 
{ 

i = grvchk ( &a1 , ba2, &a3,511, END-BtFFER, strinq, str-ptr + 6 1; 
i f ( i==O) 

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

*cMwm=read3(al  IOxWO,a2 - a1 +1 , a 3 ) ;  
eke  

*chkswn= read3 (IM800,512,  O ); 
retwn ( 1 1; 

3. 



if ( strncmp ( 34SS70", string + str-ptr, 6 1 == 0 ) 
{ 

i = grvchk ( &dl, &a2, &a3,511, ENDBUFFER, string, str-ptr  + 6 ); 
i f ( i - 0 )  

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

*chkswn=read3(al IOxf800,aZ- a1 +1,a3); 
else 

*cNwm=read3(0xf800,512,0); 
return ( 1 ); 

1 
if ( strmmp ( "74S57lu, string + str-ptr, 6 ) == 0 ) 
{ 

i = grvchk ( g a l ,  &a2, &a3,511, EHQNFER,  string, str-ptr  + 6 ); 
i f ( i = = O )  

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

*ckwm=read3 [  a1 IOxf800, a2-  a1 + I ,  a3); 
eke 

*chksun=read3 (Oxf800,512, O ); 
return ( 1 1; 

1 
if [ strnmtp ( '54S571', strkrq + str-ptr, 6 1 == 0 1 
{ 

i = gvchk ( &a1 , &a2, &S, 51 1 , ENDBJFFER, string, s t r a t r  + 6 ); 
i f ( i = = 0 )  

r e t w n  ( 0 ); 
i f [ i== 1 ) 

* c M m = r e a d 3 [ a l  IOxf800, a2-  a1 +1,a3); 
else 

*chksurn=re&(Oxf8W3,512,O); 
r e t m  1 1 1; 

1 
if [ s t r q  [ '7455?2", string + str-ptr, 6 ) == 0 ) 
{ 

i = gwchk ( &a1 , &a2, &a3,1023, EWBJFFER, string, s t r q t r  + 6 ); 
if l i - 0 )  

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

*c&kurn=read3(al f0x7000,a2- a1 +1,a3); 
etse 

*ddcsur~ = read3 ( 0~7000,1024, 0 1; 
return 1 1 1; 

} 
iff, strncmp ( "545572", string + s t r q t r ,  6 ) == 0 ) 
{ 

1 = grvddc ( &a1 , &a2, &a3, 1023, ENDSUFFER, string, str-ptr  + 6 ); 
i f [ i = = 0 )  

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

*chksum=red3(a l  10x?W30,a2- a1 +1,a3); 
else 

*chksum = read3 ( Ox7COO,1024, O 1; 
re twn  [ 1 ); 



1 
if ( strncmp ( "74S573", string + s t r i t r ,  6 ) == 5 ) 
{ 

i = grvchk ( g a l ,  &a2, &a3,1M3, ENDBUFFER, string, str-ptr  + 6 1; 
i f ( i = = O )  

r e twn  ( 0 ); 
i f ( i== 1 > 

*drksun=read3( a1 )OxM00,a2-  a1 +1,a3); 
eke 

* ~ = r e & ( 0 X 7 0 0 , 1 M 4 , 0 ) ;  
return ( 1 1; 

1 
if strnemp ( "545573", string + s t r 4 t r ,  6 ) == 5 ) 
{ 

i = grvehk ( &a1 , &a2, 8~33,1023, END-EKSFER, strkrq, s t r q t r  + 6 ) ; 
i f ( i = = O )  

r e twn  ( 0 ); 
i f ( ;==  1 )  

* cMcm=read3 (  a1 1Ox7000,a2- a1 +l,a3); 
eke 

*&sum = read3 ( 0~7000,1024, O ); 
re twn  ( 1 1; 

1 
r e t w n  ( -1 ); 

I PURWSE : upload specified buffer memory range to hex fi% ( FUEL format ) 
I PARAMETERS : 
1 fname --> f i le handk 
1 s t w t a d r  --> starting address where the upload operation begins 
I e n d ~ d r  --> the k s t  beation of Me r a n p  to k upload 
I buf-ptr --, the starting address of buffer menwry 
I k --> display flag while in processing 
I 0 : no display 
1 1 : display 

------------*--------------------i------------------------------------------------ * / 
void upload (FILE +fname, unsigned int s ta r t ad r  , unsigwd int e n d d r ,  unsigned char *buf-ptr, int k) 
{ 

int  i,j,chkswn; 

i f [ k = = l )  
printf I "bb" ); 

vhik ( s ta r t ad r  + 15 < m d ~ d r  ) 
{ 

i f ( k = =  1 ) 
printf ( " : I  04B04Xa0", start& 1; 
fprintf ( fname, ":104804X00n, s t a r t d  ); 
chksum= 1 6 + ( s t w t _ n d r & O x W f ) + ( ( s t w t A  >>S)&OxOOff); 
f o r [ i = O ; i  < 16; i++)  
{ 

i fCk==  1 ) 
printfl "%02XU, *I buf-ptr + start-adr ) ); 

fprintf fname, '%02X", *( buf-ptr + s t a r t ~ d r  ) ); 
chkswn += *( b u f q t r  + s t a r t ~ d r  ); 



star ta i r  ++; 
1 
i f ( k==  1 ) 

printf ( "4802Xh", -- & OxOOff ); 
fprintf ( f n m ,  "9802X\n", -&sum & OxOOff ); 

1 
j = end4dr - s t a r t ~ d r  + 1 ; 
i f ( k==  1 ) 

printf ( ":W02XWX00", j, start-adr ); 
fprintf ( fname, "%02%%MX00", j, start& ); 
chksum = j + ( start& & 0x00ff ) + ( ( start* >> 8 ) & OxOMf ); 
for ( i=O; i  < j ; i++) 
{ 

i f ( k = =  1 ) 
printf ( W Z X " ,  *( buf-ptr + stwt-adr 1); 

fprintf ( f n m ,  "%02X", % bufgtr + startndr ) ); 
chknan += *( buf-ptr + start-ndr 1; 
stwtadr  ++; 

1 
i f ( k== 1 ) 

printf C "%02Xbn, -Wum & OxOOff ); 
fprintf ( f m ,  "4B02XbU, -&&sum & OxOOff ); 

} 
/* ................................................................................ 

PURWSE : scan input strinQ to operate verification prom fmth 
PARAMETERS : 

string --> input string 
str-ptr --> inpot string pointer 
chksum --? checksum vatw 

R E T W  VALUE : O : parameter error 
1 : verify prom success 
- 1 : prom type error 

int verifyprom ( chw *string, int str-ptr, int *chksum ) 
{ 
int sxtwn verify 1 ( unsigned int sstart, int m t ,  unsigned &tart ); 
int extwn verify2 ( unsigned int s ~ t a r t ,  int count, unsigned d A a r t  ); 
mt extern verify3 ( unsigned int s ~ t a r t ,  int m t ,  unsigned d ~ t w t  ); 
int extern verify4 ( unsigned int s ~ t a r t ,  int c m t ,  unsigned d ~ t a r t  ); 

if (strmmp( "77S180", string + str-ptr, 6) == 0 )  
{ 

i = grvchk I &at, &a2, &a3, END-FER, 1023, string, str-ptr + 6 ); 
i f [ i = = O )  

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

*chkswn=verify4 (a31Oxd800, a2 - a1 +1, a1 1; 
else 

*chksum = verify4 ( Oxd800, 1024,O ); 
return 1 1 1; 

5 



if ( strncmp ( '8?S'l'bO", s t rhq  + str-ptr, 6 ) == 0 ) 
{ 

i = grvchk ( g a l ,  &a2, &a3, END-BUFFER, 1023, string, str-ptr + 6 ); 
i f ( i = = 0 )  

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

*chkswn=verify4 ( a3  (Oxd800, a2-  a1 +1, a1 ); 
else 

*chkswn = verify4 ( Oxd800,1024,0 ); 
return ( 1 ); 

1 - - 
if (strncmp ( 77S181n, strmg + str-ptr,6)== 0 )  
{ 

i = y v &  ( ga l ,  &a2, &a3, ENDBUFFER, 1023, string, s t r -p t r  + 6 ); 
i f ( i = = O )  

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

*&urn = verify4 ( a3 I Ox-, a2 - a1 +1, a1 ); 
else 

*chksum = verify4 ( Oxd800, 1M4,O 1; 
r e twn  I 1 I; 

1 
if  ( strncmp ( -875181 ", string + s t r q t r ,  6 ) == 0 ) 
{ 

i = gvcMc ( g a l ,  &a2, &a3, ENLLWFFER, 1023, string, str-ptr + 6 ); 
i f ( i = = O )  

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

*cMcsum= verify4 (a310xd800, a2-  a1 + l , a l  ); 
else 

*chksurn = verify4 ( Oxd800,1024,0 ); 
return ( 1 1; 

1 
if ( strncmp ( "7x1 84", string + str-ptr, 6 ) == 0 ) 
{ 

i = qrvchk ( &a1 , &a2, &a3, ENDBUFFER, 2047, string, str-ptr  + 6 1; 
i f ( i = = O I  

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

*chksum = v w i f y 3  ( a3 10x7000, a2 - a1 + l  , a1 ); 
eke 

*chksun = veri fy3 ( OxK##),2048,0 1; 
return I I I; 

1 
if I strncmp 1 "8751 84", string + s t r q t r ,  6 ) == 0 ) 
{ 

i = grvchk ( g a l ,  &a2, ba3, ENDBUFFER, 2047, string, str-ptr + 6 I; 
i f l i - 0 1  

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

*drkswn = verify3 ( a3 1 0x7000, a2 - a 1 +1, a1 ); 
else 

*chkswn = verify3 ( 0~7000,2048,  0 ); 
re twn  ( 1 1; 



1 
if ( strncmp ( "778185", string + s t r i t r ,  6 ) == 0 ) 
{ 

i = grvchk ( &a1 , &a2, &a3, ENDBUFFER, 2047, string, str-ptr + 6 ); 
i f ( i = = O )  

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

*chku#n = verify3 a3 10x7000, a2 - a1 + 1 ,  a1 ); 
eke 

*chkurm = verify3 ( OXMOO, 2048,O ); 
return ( 1 ); 

I 
if (strncmp ( "87S185", string+ str-ptr, 6 )  == 0 )  
{ 

i = gvchk ( &a1 , &a2, &a3, ENDSJFFER, 2047, string, str-ptr + 6 ); 
if( i = = 0 )  

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

*cttksum = verify3 ( a3 )0x70(30, a2 - a1 + I ,  a1 1; 
else 

*chksum = verify3 I 0x7oOoJM48, 0 ); 
return ( 1 ); 

1 
if ( strncmp ( "77S19OW, strinQ + str-ptr, 6 ) == 0 ) 
{ 

i = grvchk ( &a1 , &a2, &a3, END-BUFFER, 2047, strkrg, str-ptr + 6 ); 
i f ( i = = O )  

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

*chksun=verify4[ a3IOxd800, a2- a1 +l ,a1 1; 
else 

*chksum = verify4 ( Ox-, 2048,O 1; 
return ( 1 ); 

1 
if.(strncmp ( "8?S190", string + str-ptr, 6 ) == 0) 
{ 

i = gvchk ( &dl, &a2, &a3, EPID-BUFFER, 2047, string, str-ptr + 6 ); 
i f ( i = = 0 )  

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

*chkurm = verify4 ( a3  I Oxd800, a2 - a1 + l ,  a1 ); 
else 

*&sum = verify4 0x6800,2W8,0 ); 
return ( 1 ); 

1 
if ( strncmp ( "775191 ", s t r q  + s t rq t r ,  6 1 == 0 ) 
{ 

i = grvchk [ gal ,  &a2,&a3, EIUD-BWFER, 2047, string, s t rq t r  + 6 1; 
i f ( i = = O )  

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

*chkswn = verify4 ( a3 I O x W ,  a2 - a1 +I ,  a1 1; 
else 

*chksum = verify4 0xd800,2048,0 ); 



r e t w n  ( 1 1; 
1 
if ( strncmp ( "87S191", string + str-ptr, 6 ) == 0 ) 
{ 

i = gvchk  ( g a l ,  &aZ, &as, WBWFFER, 2047, stmq, str-ptr  + 6 ); 
i f ( i = = o )  

return C 0 1; 
if(;-- 1 ) 

*&sum = verify4 (a3 I Oxd800, a2 - a1 + I ,  a1 1; 
else 

*cMwm = verify4 ( Oxd800,2W8,0 ); 
return( 1 ); 

1 
if ( s t r nmp  [ "745188", string + s t r q t r ,  6 ) == O ) 
{ 

i = grvchk ( &a1 , &a2, &a3, ENDANFFER, 31 , string, str-ptr + 6 ); 
i f ( i = = O )  

r e twn  ( 0 ); 
i f ( i== 1 ) 

* c h h = v e r i f y l  (a3,a2- a1 + l ,a l  ); 
else 

* c h k m  = v w i f y  1 ( 0,32,0 1; 
return ( 1 ); 

1 
if (strncmp( "54S188",string+str-ptr,6 ) = = O  ) 

i = grvcMc (&dl ,  &a2, &a3, END-BUFFER, 31, stmg,str-ptr  + 6 ); 
i f [ i = = O )  

r e twn  ( 0 ); 
if(i-- 1 ) 

*cMwm = verify1 ( a3, a2 - a1 + l  , a1 ); 
eke 

*chkswn = verify 1 1 0,32, 0 ); 
return ( 1 1; 

1 
if ( strncmp ( '74Srnn,  string + str-ptr, 6 ) == 0 ) 
{ 

i = gvchk  &a1 , &a2, &a3, ENDBUFFER, 31 , string, str-ptr + 6 ); 
i f ( i = = O )  

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

*cMcuKn=verifyl (a3 , r2 -a1  + l ,a l  1; 
eke 

*chkswn = vw i f y  1 ( 0,32,O ); 
re twn  i 1 1; 

f 
if ( strncmp i '548288", string + str-ptr, 6 ) == 0 
{ 

i = grvchk ( &a1, &a2, &d, EPIDBJFFER, 31, strinq, str_ptr + 6 ); 
i f ( i = = O )  

r e twn  ( 0 1; 
i f l i = = 1  ) 

*chksum = verify 1 ( a3, a2 - a1 + l  , a1 1; 
else 



*chkswn= verify1 (0,32, O 1; 
return ( 1 ); 

1 
if ( strncmp ( "748287", string + str-ptr, 6 ) == 0 ) 
{ 

i = grvcMc ( &a1 , &a2, &a3, ENDBUFFER, 255, string, str-ptr + 6 ); 
i f ( i = = 0 )  

retwn ( 0  ); 
i f [ i = =  1 ) 

*chkswn=verify3 (a3)0xf800,a2-al +1, a1 ); 
else 

*&sum= verify3(OxfI#30,256,0); 
return ( 1 ); 

} 
if ( strncmp 1 "548287", string + str-ptr, 6 ) == 0 ) 
C 

i = gvchk ( &a1 , &a2, &a3, EW-BUFFER, 255, strirtg , st rq t r  + 6 ); 
i f ( i = = O )  

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

*chksum = verify3 [ a3 1 Oxf800, a2 - a1 + l  , a1 ); 
eke 

*chksum= verify3(Oxf&00,256,0 1; 
return ( 1 1; 

1 
if ( strncmp ( 74S387", string + str-ptr, 6 ) == 0 ) 
C 

i = gvchk I g a l ,  &a2, &a3, END-BUFFER, 255, string, s t rqt r  + 6 ); 
i f ( i = = 0 )  

return ( O 1; 
i f ( i = =  1 1 

+&sum = verify3 ( a3 1 O x m ,  a2 - a1 +I, a1 1; 
else 

*&sum= verify3C O x W ,  256, 0 1; 
retwn ( 1 1; 

} 
if ( strnmrp ( 34S387", string + strqtr, 6 ) == 0 ) 
{ 

i=gvcMc( &al, &a2,&a3,ENDBJFFER,255, strinq,str-ptr+ 6); 
i f ( i ==O)  

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

*chkswn = verify3 ( a3 1 O x m ,  a2 - a1 +1, a1 1; 
else 

*chksum = verify3 (Oxf800,256,0 1; 
return ( 1 ); 

1 
if ( strncmp ( "748472", string + str-ptr , 6 ) == 0 
{ 

i = grvchk ( g a l ,  &a2, &a3, ENDBUFFER, 51 1, string, str-ptr + 6 1; 
i f ( i = = 0 1  

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

*&swn = verify2 ( a3, a2 - a1 + 1 ,  a t  ); 



else 
%sum = verify2 ( 0,512,0 ); 

return [ 1 ); 
1 
if ( s4rncmp [ "548472", string + str-ptr, 6 ) == 0 ) 
{ 

i = qrvchk ( g a l ,  &a2, &&, END-BUFFER, 51 1, string, str-ptr + 6 ); 
i f ( i = = O )  

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

*chksum=verify2[a3, a2-  a1 +1, a1 ); 
else 

*chksum = verify2 (0,512,O); 
return ( 1 ); 

1 
if strncmp ( '748473", string + str-ptr, 6 ) == 0 ) 
{ 

i = grvchk ( ga l ,  &a2, ba.3, ENDBWFER, 51 1, string, str-ptr + 6 ); 
if ( i = = O )  

re twn  ( O 1; 
i f C i - 1  ) 

*chkuffn=verify2[a3,a2- a1 +1, a1 ); 
eke 

*chksum = verify2 ( 0,512,O ); 
re twn ( 1 1; 

t 

~f ( strncmp ( "54S473", strinq + str-ptr, 6 ) == O ) 
{ 

i = grvchk ( &dl,  &a2, &a3, EPIDBUEFER, 51 1, string, str-ptr + 6 1; 
i f ( i = = O )  

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

*chksurn = verify2 ( a3, a2 - a1 +I, a1 ); 
else 

*chksun = veri fy2( 0,512,O ); 
return ( 1 ); 

1 
if ( strncmp 1 "74974",  string + str-ptr, 6 ) == 0 ) 
{ 

i = grvchk ( &a1 , &a2, &&, EWBWFER, 51 1, string, str-ptr + 6 ); 
i f [ i = = O )  

re twn  ( 0 ); 
if ( i = =  1 ) 

*chksum=verify4(a3IOxda00, a2-  a1 +1, a1 ); 
else 

*drkswn = verify4 ( Oxda00,512, O ); 
re twn ( 1 ); 

1 
if { strnmrp ( "54S474", strinq + str-ptr, 6 == 0 
{ 

i = grvchk ( &dl,  &a2, &a3, ENDAFFER, 51 1, string, s t r q t r  + 6 ); 
i f ( i = = O )  

return ( 0 1; 
i f { i -  1 ) 



*chkswn =verify4 ( a3 I Oxda00, a2 - a1 +1, a1 ); 
else 

*chksum = verify4 ( Ox-, 512,O ); 
return ( 1 ); 

1 
if ( strncmp ( "748475", string + str-ptr, 6 ) == 0 ) 
{ 

i =  grvcMc[&al ,&a2,&a3, END-BUFFER,Sl l,string,str-ptr + 6); 
i f ( i = = O )  

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

*chksum = verify4 I a3 1 Oxda00, a2 - a1 +1, r l  ); 
else 

*chksum = verify4 ( OxdaOO, 51 2,O ); 
retwn C 1 1; 

Z 
if ( strncnrp ( "S4S475", string + str-ptr, 6 ) == 0 ) 
{ 

i = gvchk [ &dl, &a2,8ra3, EWDJLFFER, 51 1, string, str-ptr + 6 ); 
i f ( i - - 0 )  

retwn I 0 1; 
i f ( i== 1 ) 

*chkswn =verify4 [ a31 Ox-, a2 - a1 + I ,  a1 ); 
eke 

*chksum = verify4 ( Oxda00,512,0 1; 
retwn ( 1 1; 

1 

i = gvchk ( gal ,  &a2, &a3, END-BWFER, 51 1, string, str-ptr + 6 ); 
i f { i = = O )  

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

*chksum = verify3 ( a3 I O x m ,  a2 - a1 +1, a1 ); 
else 

* ~ w n = v e ? - i f y 3 ( ~ , 5 1 2 , 0  j; 
retwn i 1 ); 

Z 
if ( strncmp ( "545570", strinQ + str-ptr, 6 ) == 0 ) 
C 

i = g r v d  ( &dl, &a2, &a3, END-BUFFER, 51 1, string, str-ptr + 6 j; 
i f l i - 0 )  

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

*&sum = verify3 ( a3 1 I?xf800, a2 - a1 +1, a1 ); 
else 

*chitsum = verify3 ( Oxf800,512, 0 ); 
retwn ( 1 1; 

1 
if ( strncmp ( "745571 ", string + str-ptr, 6 ) == 0 ) 
{ 

i = grv& ( &dl, &a2, &a3, END-BUFFER, 51 1, strmg, str-ptr + 6 j; 
i f ( i = = O )  

return ( 0 ); 



i f t i = =  1 )  
*chkuwn=verify3 (aIOxfF##3,a2 - a1 +l, a1 ); 

else 
*chksuin= verify3 (Oxf800,512, 0 ); 

retwn ( 1 ); 
1 
if ( strncmp ( "54S571', string + str-ptr, 6 ) == 0 ) 
{ 

i = grvchk ( &a1 , &a2, &a3, ENDBUFFER, 51 1 , string, s t r q t r  t 6 ); 
i f ( i = = O )  

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

*&m=vwify3(a3IOxf800,a2- a1 +1,al ); 
eke 

*cMcsm = verify3 (0xf800,512,0 ); 
retwn ( 1 ); 

1 
if strmmp ( '74SS72", string + s t r ~ t r ,  6 ) == 0 ) 
{ 

i = grv& ( &dl,  &a2, &a3, EPIDBER, 1023, string, s t r q t r  + 6 ); 
i f ( i = = O )  

re tun ( 0 1; 
i f ( i = = l )  

*chkswn=vwify3( a3 10x7000, a2 - a1 +1, a1 j; 
eke 

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

1 
if ( strncmp 1 "545572", string + str-ptr, 6 ) == O ) 
{ 

i = grvchk ( &a1 , &a2, &a3, END-BC~FFER, 1023, string, str-ptr + 6 ); 
i f ( i = = 0 )  

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

*chkswn=vwify3Ia3l0x7000,a2-al +1,a1 1; 
eke 

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

1 
if ( strncmp ( "745573", strhq + str-ptr, 6 ) == 0 ) 

i = grvohk ( &a1 , &a2, &a3, EMD-BUFFER, 1023, string, str-ptr + 6 1; 
i f ( i = = 0 )  

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

*chksm = verify3 ( a3 1 0x7000, a2 - a 1 + 1 , a 1 j; 
else 

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

; 
if ( strmmp ( "54S573", strirq + str-ptr, 6 == 0 1 
{ 

i = gvchk ( &dl, &a2, &a3, EtdlBFFER, 1023, string, str-ptr + 6 ); 
i f ( i = = 0 )  



retwn I 0 1; 
i f ( i=  1  ) 

*chkm = verify3 ( a3 1 0x7000, a2 - a1 + I  , a1 1; 
else 

* c ~ c m = v e r i f y 3 ( O x M O a ,  1024,O); 
return [ 1  1; 

return ( -1  1; 



682550 equ OfefDh 
u68259b equ Ofefl h 
u6a2Tk equ Ofef2h 
!A8255dl equ Ofef3h 
- w m  
epctl cgu OfeeOh 
t~ ~ t l  eqU O f ~ f 8 h  
act11 equ M w l h  
dctl l  equ ofedh  
cct l l  equ ofw3h 
actl2a equ Ofee4h 
a tl2b eqU OfQQ% 
dctl2 W weefih 
cctl2 equ OfeeM 
actl3a QQIJ Ofee8h 
actl3b equ Ofee4h 
dctl3 equ Ofwah 
cctl3 equ Ofeebh 
actl4r eqU 
~ t W b  e q ~  Ofeedh 
&tl4 equ 0fwd-l 
cctl4 equ Ofeefh 

public M f e r  
public -init 
public d k  
public icMl ,-bw,Alank3,A1wrk4 
public -read 1 ,-read2 ,-read3 ,-read4 
public -verify 1 ,verify 2 ,verify 3 ,verify 4 
public + - . p r o ~ r ~ l  , - V o g r ~ J - P - o g r ~ , - V o g r ~ 4  
extern -verify& word 
extwn -promdsp mar ,Asp& x w d  

.----------------------------------------------------------------------------------- 
J 

-TEXT segment byte public 'GOQE' 
DGROUP Toup J ' T A T m  

assume cs~TExT~dsSGROUP,ssDc.iRoup 
-TEXT ends 
.............................................................................. 
> 

J A T A  segment word public DATA' 
-DATA enQ 

I 

-BSS segment vord  pubtic 'BSS' 
BSs ends 
*--------------------------------------------------------------------------------- , 
-DATA segment word public DATA' 
c h k m  dw 0 
v l 2 A  dw 0 
v l 2 h t a  db 0 
p r w b u t e  db 0 
buf-ptr dv 0 
retrycxrt db 0 
ver i fyw~t  db 0 
verify bit db 0 
e q t t e r n  db 0 
d+ttern db 0 



tmIp ab 
program-tbl label 

db 
db 
db 
db 
db 
db 
db 
db 
dw 
dw 
dw 
dw 
dw 
dw 
dw 
dw 
dw 
dw 
dw 
dw 
dw 
dw 
dw 
dw 
d v  
dw 
dw 
dw 
dw 
dw 
dw 
dw 
dw 
dw 
dw 
dw 

ax1 db 
dw 

3x2 dl 
d v  

3x3 db 
dw 

ax4 db 
dw 

ax5 db 
dw 

ax6 db 
dw 

w7 db 
dw 

3x8 db 
d w  

0 

k4 te 
aoucmom 
OOOOOOlOb 
0m1m 
mlm 
0 0 0 1 ~  
OOlOOOOOb 
01 OOOOOOb 
1 m  
ax 1 
ax2 
ax3 
ax4 
ax5 
ax6 
ax7 
ax1 7 
ax6 
ax7 
ax8 
ax9 
ax1 5 
ax1 6 
ax1 7 
ax1 8 
ax20 
ax1 9 
ax1 8 
ax1 7 
ax9 
ax1 O 
ax1 1 
ax1 3 
ax1 4 
ax1 5 
ax1 6 
ax1 7 
llllllllk 
U68255a 
Illl1lOlb 
u68m 
lllll0llb 
u6825% 
11110111b 
u6825Sa 
lll01lllb 
u682sa  
11011111b 
~6825% 
lOllllllb 
U68255a 
01111111b 
68255a 



ax9 db l l l l l l l O b  
dw u682S?3b 

ax1 0 db 11111101b 
dw u682SSb 

ax1 1 db l l l l l O l l b  
dw d255b 

ax13 db 11110111b 
dw u68255b 

ax14 db 11101111b 
d v  ~682531 

ax15 db 11011111b 
dw 682554 

ax1 6 db l 0 l l l l l l b  
dw u68295b 

ax1 7 dt 0 1 l l l l l l b  
dw u#ESb 

ax18 db 1 l l l l l l O b  
dw ub8255c 

ax19 db 11111101b 
dw u68255c 

ax20 db I l l l l O l  t b  
dw ~6825% 

duffer db 32768 dup(0) 
- D A T A  emk 
.---------------------------------------------------------------------------------- , 
-TEXT segment byte public 'CDM' 
.------------------------------------------------------------------------------------ 

-kit p r o ~  new 
push ax ; push AX onto stack 
pwh dx ; push DX orrto st& 
m v  alJu682S5und ; set 8 2 5 5 A  to mode O 
mov dx,u68255ctl ;setp. r ta ,por tb ,mdpwtc 
out dx ,a1 ; all in output mode 
mov a1,Offh 
mov d x J ~  
out dx,al ; s t  8255A port a =  M f h  
mov dx,u68255b 
out dx,al ;set8255Apor tb=Offh 
m v  dx,u68255c 
wt dx ,a1 ;set8255Aportc=OfTh 
m v  a1,0 
mov dx,epotl 
out dx,al ;M5setwwlPROMVccinput=W 
mov a1,Ofh 
mov dx,typectl 
out dx,al ; U39 set and disable a11 PROM inputs 
pop dx ; restore DX 
W ax ; restore AX 
re t  ; re twn  to calling program (terminated) 

-init mdp 
............................................................................................... 

> 

, clew screen : set initial cursor position 
A Is proc new 

push ax ; pwh AX orrto st& 



push 
posh 
push 
m v  
in t 
m v  

cmp 
jz 
rnov 

bx 
OX 

dx 
ah ,of 
10h 
cx ,m 
a1,7 
clear 
cx  ,Ob800h 

; pwh BX onto stack 
; push CX onto stack 
; push DX onto stack 
; current video state (AH=15) 
; invoke CRT interface 
; m t  of character to wri te 
; 7-->mono display (M=7,80x25 E&Y w d )  
; jump if the CRT w d  is monochrome display 
; m t  of dlaracter to wri te 

c k w  : 

push eS ; push ES onto stack 
push di ; pwh Dl onto st& 
m v  es,cx ; request no. of m t  
mov a1,25 
mu1 ah ; get no. of  character wlurms m sw.m 
m v  cx,ax ; store no. of  characters (80x25) 
m v  ax,O720h ; scroll active p a p  down 
cM ; cbar  direction flag 
rep stosv ; reqwst all zeros to set screen 
pop di ; restore Dl 
Pop es, .; restore ES 
mov a h 3  ; set cursor position (AH=2) 
mov dx,O ; upper kft pitian {&,dl)= row,coh~mn 
id 10h ; ~ V & Q  mT h t ~ f a  
pop dx ; restore DX 
POP cx ; restore CX 
W bx ; restore BX 
W ax ; restore AX 
re t  ; terminate 

-ck endp 
.---------------------------------------------------------------------------------------- , 
, BLAMCHECKFORTYPE-1: 
.. 54 /745188 54 /74S288 

-blank 1 proc war 
.------ 
I set hardware initialaization ---- 

m v  a1,o 
mov dx,epctl 
out dx ,a1 ; U35 set and PROM Ycc input  = 5Y 
nwv al,0ffh 
mov dx,dctll ; set a l l  ones to turn off 7407 
out dx ,a1 ; U8 set and sets up to read data f r o m  PROM 
mov al,&h 
mov dx ,typectl 
out dx,al ; U39 set and enables PROM type-1 
mov cx,32 ; set byte count (initize NO. of loops) 
mov bl,O ; set PROM address=O, OE (output enable) lw 

A?4iy#l: 
mov a1,bl 
mov dx,actll 
out dx ,a1 ; U7 set ard issues address ( A 0  - A4) to PROM 
inc bl ; +ease PROM's address 
mov dx,cctll 
in a1 ,dx ; U9 set and read data from PROM 



Cmp al,o ; compare PROM data with 0 
jnr noclhlankl ; jwrrpifnot egwl to zero 

loop loopbl ; dewease CX, bop if nonzero 
mov a1,m 
mov dx,typectl 
out dx,al ; U39 set and disables all PROM inputs 
mov ax,l ; blank check success (default, 1 : success) 
re t  ; return to calling routine (terminated) 

r n l ; u d c l :  

mov a1,Ofh 
mov dx,typectl 
out &,a1 ; U39 set and disables all PROM inputs 
mov ax,O ; blank check fai l  (default, 0 : fail) 
re t  ; return to calling routine (C language pwt) 

-blank 1 Q ~ P  
-----------------------------------------------*--------------------------------------- 
J 

I BL A M  CHECK FOR T Y P E 2  : 
I 54 h4S472 54n4S473 

-blank2 proc near 
.----- 
J set hwdwwe initialbization ------ 

mov a1,o 
m v  dx,epctl 
out dx,al ; U35 set and PROM Vcc input = SY 
mov a1,Offh 
mov dx,&tI2 ; set a l l  ones to t u r n  off  7407 
out dx,al ; U23 set and sets up to read data from PROM 
mov a l , M  
mov dx,typectl 
out &,a1 ; U39 set and enables PROM type-2 
mov cx,512 ; set byte mun t  ( in i t ize NO. o f  lcrops) 
rrrrw b1,0 ; set PROM address=0, OE (output enable) low 

kwgB2.- 
mov al,bl 
mov dx,actQa 
wt &,a1 ;U17se tand iswesWcss(AO-A?) toM 
mov al,bh 
mov dx,actlZb 
out dx ,a1 ;U12set to activate address tine A8Input,OE low 
inc bx ; increase PROM's address 
mov dx,cctQ 
in a1 ,dx ; U29 set md read data from PROM 
cmp a1,0 ; compwe PROM data vith 0 
jfK noLblwdt2 ; jumpifnot cqwl tozero 
~C~OP b @ 2  ; decrease CX, loop if nonzero 
mov a1,Ofh 
m v  dx,typectl 
out dx ,a1 ; U39 set and disables all PROM inputs 
mov rx,l ; blank check success (default, 1 : success) 
ret ; return to calling routhe (terminated) 

nonAlank2 : 
rnov ai,m 
mov dx,typectl 
out dx,al ; U39 set wrd disables a11 PROM inputs 



wv ax,O ; blank check fail (default, 0 : fail) 
re t  ; return to calling routine [C Iwrgudge part) 

-blank2 endp 
............................................................................................. , 
, BLANK MCK FOR TYPE 2: 
> 54045287  54/74S387 54/74S570 54/74SS71 
I 54 /74S572 54 /74S573 77  187s 1 84  77/87S185 

-blank3 proc near 
.------ 
) set hardware initialaization ------ 

MOV a1,O 
mov dx,epctl 
out &,a1 ; U35 set and PROM Ya: input  = 5Y 
mov al,0ffh 
mov dx,dctl3 ; set a l l  ones to t u r n  of f  7407 
out dx ,a1 ; UZ4set and sets up to read data from PROM 
m v  b l , M  

mov dx,typectl 
out dx,al ; U39 set and enables PROM type-3 
push bP ; push BP onto stack 
fWV ~ P , S P  ; request stack pointer value 
rfav cx,[bp+41 ; set byte m t  (initize NO. o f  loops) 
mov b x , [ W I  ; set PROM address = 0,  OE (output enable) b w  
P P  b ; restwe &P --- 
mov a1,bl 
mov dx,aCtl& 
out dx ,a1 ; U18 set and issues address (AO - A7) to PROM 
mov al,bh 
mav dx,actl3b 
out dx ,a1 ; U13 set to activate artother address input, OE b w  
ioc bx ; increase PROM's address 
mov dx,wti3 
in a1 ,dx ; U30 set and read data from PROM 
test a1,00001111 b ; get low nibble (br 4 bits) 
jnz no~blank3 ; jwnp if not equal to zwo 
loop lOw'3 ; decrease CX, )oop if nonzero 
mov al,0fh 
mov dx,typectl 
wt dx ,a1 ; U39 set and chsables all PROM vrputs 
m v  ax,l ; b W  check success (default, 1 : m e s s )  
ret  ; retun to  wlling routine (terminated) 

rmr~blank3 : 
mov al,# 
mov dx,typct l  
out dx ,a1 ; U39 set and disables all l l?Wl inputs 
mov ax,O ; blank check fai l  (default, 0 : fail) 
r e t  ; retut-n t o  calling routine (C Iwrguaqe part) 

b lank3  endp 
.----------------------------------------------------------------------------------------------- 
> 

> BLANK CHECK FOR TYPE-4 : 
, 54 /748474 54 /748475 77 /87S 1 80 
j 77/87S181 77/87S190 77/875191 



proc near 
I------ , set hardware initialakation ------ 

mov a1,0 
mov dxJqx t l  
out dx,al ; U35 set and PROM Ycc input  = 5Y 
mov a1,Offh 
mov dx,dctl4 ; set a l l  ones to t u r n  o f f  7407 
out dx,al ; U25 set and sets up to read data f r om  PROM 
mov a1,07h 
mov dx,typectl 
out dx,al ; U39 set and enables PROM type-4 
push bp ; push BP onto stack 
rftOV ~P,SP ; request stack pointer value 
mov cx,[bp+4] ; set byte court (initke NO. of loops) 
mov bx,[bp+61 ; set PROM address = 0, OE (output enable) low 
Pop b ; restore BP 

e- 
mov a1,bl 
mov dx,actl4a 
wt dx,al ; U19 set and ism address (AO - A7) to PROM 
mov a lph  
mov dx,actl4b 
out dx,al ; U14 set to activate another address pin, OE bv 
inc bx ; increase PROM's address 
mov dx,mtl4 
in a1 ,dx ; M 1  set and read data from PROM 
cmp a1,0 ; compwe PROM data with 0 
jrrz l w ~ b l a n k 4  ; jwnp if not equal to zero 
w w ; decrease CX, bop if noraero 
m v  a1,M 
mov dx,typectl 
out dx,al ; M9 set and disables all PROM nputs 
MOV ax,1 ; blank check success (default, 1 : wccess) 
r s t  ; re twn  to callinq routine (terminated) 

mLblmk4 : 
MOV a1,m 
mov dx,typectl 
out dx ,a1 ; U39 set and disables al l  PROM inputs 
mov ax,O ; blank W k  fai l  (default, 0: fail) 
re t  ; return to calling routine (C iwrgwge part) 

-blank4 ~ n d p  
.---------------------------------------------------------------------------------------------- 
J 

, READ FOR TYPE-1 : 
, 54/74S188 54  1748288 

-read 1 prw near 
.------ 
I set hardware initization ------ 

mov a1,o 
mov dx,epctl 
mst dx,al ; U35 set and PROM Ycc input = 5Y 
MOV 31,Mfl-l 
mov dx,dctll ;set all ones to t u r n  of f  7407 
out dx,al ; U8 set and sets up to read data f r om  PROM 



mov 
m v  

-1: 
mov 
m v  
out 
im 
m v  
in 
m v  
inc 
add 
kop 
m v  
m v  
out 
MOV 

pop 
P"P 
re t  

-read1 endp 

; U39 set and enables PROM type-1 
; push BP onto stack 
; request stack pointer valw 
; posh D l  onto stack 
; get PROM CE b w  pattern & starting address 
; get tnjte court (range to be read) 
; get stwtinq address of buffer memory 
.,these vKiabks we trartsfered from C language part 
; get b w  ty te  AL 
; clear checkum 

;U7 d w r d  k - d d d r ~ s  (#- &4) to 
; w e a s e  PROM address 

; V9 set and read data from PROM 
; store data to buffer memory 
; increase buffer memory address 
;addcheckurn 
; decrease CX, )oop if m w o  

; U.39 set and disables all PROM inputs 
; get checksum value 
; restwe Dl  
; restore EP 
; re twn  to calling routine (terminated) 

READ FOR TYF'EL!: 
54 /74S472 54 f74S473 

-read2 proc near ------ 
p set hardware initization ------ 

m v  a1,0 
m v  dx,epctl 
out dx ,a1 ; U35 set and PROM YE input = 5V 
m v  a1,Mfh 
mov dxJ&t12 ; set all ones to  turn of f  7407 
out dx ,a1 ; UZ3 set arid sets up to read data f rom PROM 
m v  a l , M  
m v  dx ,typectl 
out dx ,a1 ; U39 set and enables PROM type-2 
push bp ; push BP onto stack 
V bps ; request stack pointer value 
push di ; push Dl onto stack 
mov bx , [bp+4 ] ; get PROM OE low pattern & starting address 
mov cx,[bp+6] ; get byte c m t  (range to be read) 
mov diJ[bp+8] ; get startmy address of buffer memory 

;these variables w e  trwrsfered from C language p w t  
mov ah,O ; g ~ t l o w b y t e A l  



mov chkswn,O . ; clear checkswn 
kujw2: 

mov a1,bl 
mov dx,actl2a 
out dx ,a1 ; U17 set and issues address (A0 - A71 to PROM 
mov a1,bh 
mov dx,sctlZb 
out dx,al ;U12set to activate address tine A8irrputIOE b w  
inc bx ; increase PROM address 
mov dx,cctl2 
r t  a1 ,dx ; U29 set and read data from PROM 
mov Mfw [d i ] , a l  ; store data to buffer memory 
inc di ; W e a s e  M f w  memory dddress 
add chkswn,ax ;addcheckswn 
W -2 ; decrease CX, bop if nonzero 
mov a1,Mh 
mov dx,typectl 
out dx ,a1 ; U39 set and disables all PROM inputs 
mov ax,chkswn ; get checkswn value 
pop di  ; restore Dl 
Pop b ; restore BP 
re t  ; return to calling routhe (terminated) 

-read2 endp 
.------------*------------------------------------------------------------------------------- 
I 

, RE M) FOR TYPE J : 
I 54 h4-7  54 1748387 54 h 4 S 5 M  54 h4S.57 1 
I 54 1745372 54 f74.9573 77187384  77187s 1 85 

-read3 proc near 
------- 
I set hardware initization ------ 

m v  a1,O 
mov dx,epctl 
aut dx,al ; U35 set and PROM YE input = 5Y 
m v  dl,Mfh 
mov dx,dctU ; set all ones to turn off 7407 
out dx,al ; U24set and sets up to r e d  data from PROM 
m v  a1,Obh 
mov dx,typectl 
out dx,al ; U39 set and enables PROM type-3 
push bQ ; posh BP onto stack 
mov b p s  ; request st& pointer value 
push di ; push Dl onto st& 
mov bx ,[bp+4 1 ; get PROM OE bw pattern & starting address 
mov cx,[b9+61 ; get byte c m t  (range to k read) 
mov di,[bp+8] ; get starting address of buffer memory 

;these variables w e  t r m f w e d  from C Iwtgwge part 
mov ah,O ;get l uwbt~ te  AL 
mov chkswn,O ; ckar checksum 

AWpr3: 
mov al,bl 
mov dx,actl3a 
out dx,al ; 111 8 set and issues address (AO - A7) to PROM 
muv a1,bh 



mav dxJact13b 
out 
inc 
MOv 
in 
and 
mav 
inc 
add 
loop 
m v  
mov 
wt 
m v  
pop 
m 
re t  
endp 

dx,al 
bx 
dx ,cctM 
a1 ,dx 
alJ(fOOO1 l l l b  
-buffer [di l  ,a1 
di  
chkswn ,ax 
-3 
a1 ,Ofh 
d x J t ~  pectl 
&,a1 
ax ,&sum 
di 
bp 

; U13 set to activate another address mput, CE law 
; increase PROM's address 

; U30 set a d  read data from PROM 
; get low nibble (low 4 bits) 
; stare data to buffer memory 
; increase buffer memory addrm 
; add checksurn 
; decrease CX, )oap if m e r o  

; U39 set and disables al l  PROM nputs 
; get chedwm value 
; restore Dl 
; restore BP 
; return to calling routine (terminated) 

.---------------------------------------------------------------------------------------------- 
J 

J RE AD FOR TYPE-4 : 
J 54 /74374 54 h 4 5 4 7 5  77 /87S180 
J 771873181 77/87S190 77/875191 

-read4 proc near 
------- , set hardware initizatian ------ 

mov alJO 
mov dxJepctl 
aut &,a1 ; U35 set and PROM Ycc input = 5Y 
m v  a1,Offh 
m v  dx,&tW ; set all ones to turn of f  7407 
out dx ,a1 ; U25 set and sets up to read data from PROM 
mov alJOM 
mov dx,typectl 
out &,a1 ; U39 set and enables PROM type-4 
push bg ; push BP onto stack 
mov b p s  ; request stack pointer value 
push di  ; push Dl onto stack 
mav bx,[bp+4 I ; get PROM CE low pattern &c starting d r e s s  
m v  cx,[bp+6] ; get byte count (range to be r e d )  
mav di,[bp+8] ; get starting address ofbuffer memwy 

;these variables are transfwd from C language part 
mov ah,O ; get bv byte AL 
mov chksumJO ; clear dredtsm 

w- 
mov 
m v  
wt 
mov 
wt 
ktc 
mov 
in 
mov 

a1,bl 
dx ,actl4a 
dx ,a1 ; U19 set and issues address (A0 - A7) to PROM 
dx,wtl4b 
dx ,a1 ; U14 set to activate another address input, OE law 
bx ; increase PROM's address 
dx ,cctl4 
a1,dx ; U31 set and read data from PRClM 
hf fe r [d i ] ,a l  ; store data to buffer memary 



inc 
add 
loop 
m v  
MOY 

out 
m v  
pop 
pop 
re t  
endp 

; increase buffer memory address 
;adddwck.sm 
; decrease CX, bop if nonzero 

; W9 set and disables all PROM inputs 
; get chedcsom vakre 
; restore Dl 
; restore BP 
; return to calling routine (terminated) 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
I 

I VERIFY FOR TYPE-1 : 
, 54/?4S188 54h4S288 

-verify 1 proc near 
.----- , set hardware initialization ------ 

m v  a1,O 
mOQ d x , ~ t \  
out dx,al ; U35 se t  and PROM Ycc input = SY 
mov a lp f f h  
mov dx,&tll ; se t  all ones to turn  off 7407 
aut dx ,a1 ; U8 set and sets up to read data from PROM 
MOY d l , M  
mov dx,typectl 
out dx ,a1 ; U39 se t  and enables PROM type-1 
push b~ ; push BP onto stack 
ll-@V bfl ; reqwst stack pointer value 
push di ; push Dl onto stack 
mov bx, [W4]  ; get PROM OE b w  pattern & s twtbg  address 
mov cx,Ibp+6] ; get byte cwnt (range to be vwifwd) 
v di,[bp+8] ; get stwtinq address o f  buffer memory 

,$we varbbks are transfered from C bngwgc part 
mov ah,O ; g e t b v b y t c  AL 
mov chksun,O ; ckar chedcsum 
mov -vMyok, l  ; assume verify ok ! default, 1 : swxess) 

wrf: 
mov a1,bl 
m v  dx,actll 
out dx,al ; U7 set and i s a s  address (AO - A41 to PROM 
inc bl ; increase PRWl address 
nwur dx,cctll 
in a1 ,dx ; U9 set and read data from PROM 
cmp Affer[di ] ,a l  ; compare buffer merm#y '5 data with PRWII's data 

jz vokl ; jump if data is the same 
rnov -verifyok ,O ; verw f a i l  if data i s  not the s w e  

vokl : 
inc di ; W e a s e  buffer mmy address 
add chkurn,ax ;addcheckurm 
loop m v l  ; decrease CX, loop if m e r o  
mov al,Ofh 
m v  dx,typctl 
out dx,al ; U39 set and disa&les all PRW #rputs 



m v  ax,ch&m ; get checksum value 
pop di ; restore 01 
Pop bp ; restore BP 
re t  ; return to calhng routine (C langvage pwt )  

-verify 1 endp 
--------------------------------------------------------------------------+-------------- 
I 

> VERIFY FOR T Y P E 2  : 
, S4l'74S472 54194S473 

-verify2 prw near 
.----I 
I set hwdvare initialization ------ 

m v  a1,O 
mov dx,epctl 
out &,a1 ; U35 set and PROM Ycc input = 5Y 
m v  a1,Offh 
mov dx,dctl2 ; set a l l  o m  to turn off  7407 
out &,a1 ; U23 set and sets up to read data f rom PROM 
m v  a1,Odh 
mov dx,typectl 
out dx,al ; U39 set and enables PROM type-2 
push b ; push BP onto st& 
n-mv bp,s~  ; reguest stack pointer value 
push di ; push Dl onto stack 
mow bx,(bp+4] ; get PROM OE b w  pattern & starting address 
my ~x,[trp+dI ; get byte m t  (range to be verified) 
m ~ v  di,[bp+81 ; get starting address o f  buffer m y  

;these variables are transfered from C 1- part 
m v  ah,O ; get )Ow byte AL 
mov chkurm,O ; ckar checksum 
m v  ,verify&, 1 ; aswme verify dc ! ( default, 1 : success) 

Awp v2: 
mov al,bl 
m v  dx,aotl2a 
out dx,al ; U17 set and issues address (A0  - A7) to PROM 
mov alph 
m v  dx,actl2b 
out dx,al ; U12 set to activate address line A8 input, OE low 
inc bx ; irrcrease FRM address 
mov dx,cctl2 
in a1 ,dx ; U29 set and read data from PROM 
cmp Mfer [d i ] ,a l  ; compwe buffer memory's data vith PROM's data 
k VW ; junpi f&ta is t Iwums 
m v  -verifyok,O ; verify fai l  if data is not the same 

inc 
add 

m 
m v  
m v  
wt 
m v  
pop 
pop 
re t  

di ; increase buffer memwy address 
chksm,ax ; add checksum 
m y 2  ; decrease CX, kop if nonzero 
a1,Ofh 
dx,typectl 
dx,al ; U39 set and disables all PROM inputs 
rx,chkswn, ; get checksum value 
di ; restore Dl 
b9 ; restore BP 

; return to ea lhg  routine (C language pwt)  





.------_------------------------------------------------------------------------------------ 
> 

> WRFY FOR TYPE-4 : 
J 54 /74S474 54 h4S475 77 /87S 1 80 
8 77/87S181 77/87S190 77/87S191 

-verify4 proc new 
.------ 
J set hardware mitiakdion ------ 

mov a1,O 
mov dx,epctl 
out dx,al ; U35 set and PROM Ycc input = 5Y 
mov al,0ffh 
mov dx,dctl4 ; set a l l  ones to t u r n  o f f  7407 
wt dx,al ; U25 set and sets up to resd data f r o m  PROM 
mov a1,07h 
mov dx,typectl 
out dx,al ; U39 set and enables PROM type-4 
push b ;pushBPontostack 
InOV b$P ; reqwst stack pointer value 
push di ; push Di onto stack 
mov bx, [ W 4  I ; get PROM OE bv pattern & starting address 
moll cx,[W61 ; get byte a t  (range to be verified) 
mov diJ[bp+8] ; get starting address o f  buffer memory 

,- vwiabks are transfwd f rwn  C hgwqe part 
mov &,O ;ge tbwby te  AL 
mov chkswn,O ;clew checkswn 
mov -vwifyok ,l  ; assume verify ok ! ( default, 1 : -s) 

Aeqed:  
m v  alp1 
mov dx,bctl4a I 

out dx,al ; U19 set and issues address (# - A7) to PROM 
mov a1,bh 
mov dx,dctl4b 
out dx ,a1 ; U14 set to activate w o k  address m p d ,  OE ?ow 
inc bx ; increase PROM's address 
mov dx,cctl4 
in a1 ,dx i U31 set and read data from PROM 
cmp hf fer [d i ] ,a l  ; ~ e k r f f w m m o r y ' s d a t a r i t h P R O M ' s & t a  
jz vok4 ; jump if data is the same 
mov ,vcrifyok,O ; verify fai l  if data i s  not the same 

inc 
add 

w 
moY 
mov 
out 
m v  
POP 
Pc'P 
r e t  
endp 

; irrcrcasc buffer lrlwnwy address 
;addchecksum 
; decrease CX, loop if m w o  

; U39 set wrd disables all PROM lnputs 
; get W s w n  value 
; restore Dl 
; restore BP 
; return to callirq routire (C language part) 



156 .------------------------------------------------------------------------------------------- 
J 

J PROCiRM.1 FOR TYPE-1 : 
J 54 /74S 1 88 54 h4S288 

-Program1 proc near 
.------ , set hardware initialization ------ 

mov a1,O 
mov dx,epctl 
out d x p l  ; U35 set and PROM Ycc input = 5Y 
mov a1,Mfh 
mov dxJ&tl l  ; set all ones to tu rn  off 7407 
out dx ,a1 ; U8 set and sets up to read data from PROM 
m v  o l ,W 
mov dx,typectl 
out dx,al ; U39 set and enables PROM type-1 
push hJ ; push BP onto stack 
mov bp# ; request stack pointer v a h  
push di  ; push Dl onto st& 
push s i  ; push SI onto stack 
m v  bx ,[bp+4 1 ; get prom starting irddress & OE low pattern 
nwv ; store current address for display 
mov cx,[bp+6] ; get t y t e  m t  (range to k programmed) 
mov di  ,[bp+8] ; get starting rdb-ers of  buffer ~QI~IW~ 

mov buf,ptr,di ; store Wfer memory pointer 
mov ctlbm,O ; cka r  
mov -verifydc,l ; a s s w  verify ok ! (defwlt, 1 : success) 

p r d l  : 
mov di,buf-ptr ; irsitke Dl 
mov al ,hdfer[di ]  ; request program byte 
m v  prog-by te ,a1 ; store program byte 
mov a1,bl 
and a l J l l O 1 l l l l b  ;getPROMoutput~&le(OE)low 
mov dx,dctll 
out dx,al ; U7 set and i s m  address (A0 - A4) to PROM 
mov dxJcctll 
in al,dx ; U9 set and read data from PROM 
or a l ~ o g * t ~  
cmp a l p o g l n j t e  ; get exact programming data byte 
jz PC11 ; jump if the progrmminq data byte ok 
mov ,vwifyok,O ; PROM data error (default, 0: fail) 
mov alJOfh 
mov d x , t y p t l  
out dx,al ; U39 set and disables all PROM inputs 
POP si  ; restore source index (SI) 
pop di ; restwe destination index (Dl) 
POP bp ; restwe base pointer (BP) 
re t  ; return to calling routine 

push bx ; push RX (general register) onto stack 
push cx ; pwq CX ( m t  register) onto stack 
call -prorndsp ; display current address 
W CX ; restore CX 
PW bx ; restore EX 



w 
jrrr 
knp 

pczi  : 
m v  

rotatel : 
ror 
jc 
Imp 

pbit 1 : 
m v  
mov 
m v  
add 
m v  
mov 
m v  
MOV 

mov 
ret ry  1 : 
- ---- <a) ---- , 

m v  
or 
m v  
out 

mov 
m v  
out 

. ---- <c> ---- , 
m v  
m v  
out 

. ---- < d,, --- , 
m v  
wrd 
m v  
out 

; ----<e> ---- 
m v  
or 
m v  
out 

mov 

proglyte,Q ; compare pro~rwwning data byte with 0 157 
pc2 1 ; jwnp if the data bqte not equal Zo 0 
nextby te 1 ; pmp to program next data byte 

s i  ,O ; initial Sl (store being programmed data bit) 

progJqte,l ; rotate rlght one bit to obtain p r o g r m i n q  data bit 
pbit 1 ; jwnp if carry=l 
nextbit1 ; jwnp to program next data bi t  

retrycnt,lO ; set re t ry  m t = l O  (NO. o f  loops) 
verifybit,O ; clear program verify flag 
di ,si 
di ,di 
dimtype1 [di l  
al,[di) 
vl2-data,al 
ax,[di+l I 
v l 2 A  ,ax ; request exw t  program voltage input pin 

disable PROM by setting OE high ----- 
a1,bl 
a 1 , ~ 1 ~  ; get PROM output enable high 
dx,actll 
dx ,a1 ; U7 set and i s m  address to f3?OPl 
set program data bit ----- 
a1 pogrrn- tb l [s i ]  
dx,dctll 
dx ,a1 ; U8 set and issues data bi t  to be p r w m  
set PROM Vcc input + 12 V ----- 
a1,01(300000b 
dx ,epctl 
dx ,a1 ; a s s e t  andPROMYccinput=12V 
set exact program data bi t  (Qi) + 12 V ----- 
11,vlZdata 
dx ,v 1 2 A r  
dx ,a1 ; DMO1 set to supply program voltage 
set PROM OE enable ------ 
a1 ,bl 
a1,11011111b ;getPROMoutputm&leslov 
dx,wtl1 
dx ,a1 ; U7 set and issws address ( A 0  - A4) for PR(3F1 

disabk PROM by setting OE high ----- 
a1,bl 
a1,001 OOOOOb ; get PROM output enables (MI hgh 
dx,actll 
dx ,al ; U7 set 
set program bi t  (Oil +5 V ----- 
a l , l l l l l l l 1 t  
dx,v 1 2 2 d r  
dx ,a1 ; disable DG201 to remove +12V from PROM output 
set PROM Vcc input +5 V ----- 



m v  
mov 
out 

mov 
and 
m v  
wt 

no-verify 1 : 
test 
jnz 
dec 
k 
jmP 

vfbitakl.: 

vfbitfai l l  : 
mov 
m v  
m v  
out 
pop 
m 
pop 
ret  

MOY 

moY 

add 
inc 
mov 
inc 
tk 
jz 

a1 ,W3000000b 
dx ,epctl 
dx ,a1 ; U35 set dad PROM Vcc input -5'4 
set up to read PROM ------ 
a1 ,Offh 
dx,dctll ; set all ones to t u r n  off 7407 
dx,al ; U8 set and s t s  up to read data from PROM 
set PROM M enable ------ 
al,bl 
a l , l lO l l111b ;getPROMoutptenabksbw 
dx,wt l l  
dx ,a1 ; U7 set and issues address (AO - M) fw PROM 
read data from PROM----- 
dx,cctll 
a1 ,dx ; U9 set and read data from PROM 
verify bit ,0 ; compwe PROM data with 0 
no-verify 1 ; jump if the data bit is equal to 0 (not verified) 
verify ont ; &crease verify cwnt (initial value=S) 
nextbi t 1 ;jumpif t h e v e r i f y m m t i s e q w l t o O  

; wrd to program next bi t  
re t ry  1 ;loopfor 10tirmrs 

; loop for ret ry  m t  
alp-oqrwn,tbl[si] ; get program data bi t  which vii be programmed 
vfbitokl ; jump if not qua10 (verify data bi t  ok) 
retrycnt ; dewease retry m t  (initial value=) 0) 
vfbitfai l l  ; j ump i f re t ry  m t i s q u a l t o 0  
re t ry  1 ; jump to reprogram the data bit 

verifycnt,5 ; set additional 5 puke for p r o ~ r w n m i r ~ ~  
verify bi t  ,l ; bi t  verify ok (default, 1 : uwxess) 
re t ry  1 ; jump to reprogram the data bi t  

-verifyok,O ; verify fai l  (programming fail) 
a1 ,Ofh 
dx ,ty wtl 
dx ,a1 ; W9 set and disables al l  PROM inputs 
si  ; restore source index (St) 
di ; restwe destination index (Dl) 
bp ; restore base pointer (BPI 

; return to calling routine 

s i  ; increase pro~rwmed data b i t  count 
s i  ,8 ; compare the prqrammhg data b i t  with 8 
nextbyte1 ; jump if the data byte 18 bits) has h progrwnmed 
rotate1 ; jwnp to program next data bit 

;get low byte A 1  
; s twe program byte 
; add checksum value 
; h e r a s e  PROM address 
; store display address 
; increase buffer memory address 
; decrease byte count wh~ch is  to be progrwnmed 
; junO if byte cwnt is eqwl t o 0  



jmp proceed1 ; jump to program next byte 

mov 
mov 
out 
mov 

POP 
P V  
Pw 
re t  

-PrOgrml endp 

a1 ,Ofh 
dx,typectl 
dx ,a1 ; U39 set and disables all PROM uqnfts 
ax ,&sum ; get chocksum valw 
s i  ; restore source index (SI) 
di  ; restore destination index (Dl) 
b~ ; restore base pointer (BPI 

; return to callinq rwt ine 

................................................................................... 
> 

I PROGRAM FUR T Y P E 2  : 
, 54/74S472 54 h4S473  

proc near 
.------ 
J set hardware initialization ------ 

mov al,0 
mov dx,epctl 
out dx,al ; U35 set arid PROM Ycc input = 5Y 
mov a1,Offh 
mov dx,dctl2 ; set a11 ones to t u rn  off 7407 
out dsc,al ; U23 set and sets up to read data f rom PROM 
m v  a1,m 
mov dx,typwtl 
out dx,al ; U39 set and enables PROM type-2 
push bp ; push BP onto stadc 

b p , ~  ; request stack pointer value 
push di ; push Dl onto stack 
push s i  ; push SI onto stack 
nwv bx , [bp+4 1 ; get prom starting address & OE low pattern 
mov Aspadr ,bx ; store cwrent address for display 
mov cx,[bp+6] ; get byte m ~ n t  (range to be programmed) 
mov di,[bp+8] ; get starting address of buffer memory 
m v  buf_ptr,di ; store buffer memory pointer 
mov cl-kwn,O ; clear &&sum 
m v  -ver~fyok,l ; assume verify ok ! (default, 1 : success) 

proceed2 : 
m v  di ,bufqtr  ; initize Dl 
mov al>ffer[di] ; request program byte 
mov prog-byte,al ; store program byte 
mov a1,bl 
mav dx,actiZa 
out dx ,a1 ; U17 set and issues address (AO - A7) to PROM 
mov a1,bi-I 
and a 1 , l l l l l  101 b ; get PROM output enable (a) low 

mov dx,actl2b 
out dx ,a1 ; U12 set and activate address line A8 input, OE bw 
rnov dx,cctl2 
in a1 ,dx ; U29 set and read data from PROM 
cv a1 ,prog4y tc 
cmp al,prog_by te ; get exact programming data byte 

jz P C ~  2 ; jump if the progrwnming data byte ok 
mov -verifyok,O ; PROM data error (default, 0: fail) 



mov 
MOv 
out 
w 
PW 
pop 
re t  

push 
push 
call 
pop 
pop 
w 
jnz 
jmp 

pc22 : 
m v  

rotate2 : 
rw 
jc 
jmp 

Nit2 : 
m v  
m v  
m v  
add 
mov 
m Y  

m v  
mov 
mOY 

ret ry2:  
. ---- , <a>--- 

MOY 

br 

m v  
out 

- ----- 
I 

m v  
mov 
au t 

. ---- <C> ---- 
I 

my 

MOv 
out 

. ---- <fj> --- 
I 

m v  
and 

ai,om 
dx,typectl 
dx,al ; U39 set and disables all PROM inputs 
s i  ; restore swrce index (SI) 
di ; restore destination index [Dl) 
bp ; restore base pointer (BP) 

; return to calling routine 

bx ; push BX (general register) onto stack 
cx ; pusg CX (count register) onto stack 
- ~ S P  ; display current address 
CX ; r e s t ~ t - ~  CX 
bx ; restore BX 

proqJqte,O ; c m p r e  programming data byte with O 
~ 2 2  ; jwnp if the data byte not equal to O 
nextby te2 ; jump to program next data byte 

s i  ,O ; initial Sl (store being programmed data hit) 

proghyte,l ; rotate r q h t  one bit to obtain programming data bit 
@i t2  ; jwnp if w r y = l  
nextbit2 ; jump to program next data bi t  

retrymt,lO ; set retry m t = l O  (NO. of b p s )  
verify bit ,O ; clear program verify flag 
di ,si 
di ,di 
diIptype2[di] 
al,[di] 
v 124ata,al 
ax,[di+l ] 
vl2&,ax ; request exact program voltage input pin 

disable PROM by setting OE: h e  ----- 
a1 ph 
al,WXIOOI @ ; get PROM output enable high 
dx,actl?b 
dx ,a1 ; U12 set ,OE hqh 
set program data bit ----- 
a1 ,progri#n,tbl[si] 
dx,dctl=! 
dx,al ; UZ3 set wrd issws data bi t  to be programmed 
set l=mM Vcc input +12 V ----- 
a1,010000C)Ob 
dx ,-ti 
dx,al ;U35set ardPROMVcc input =12V 
set exact program data bit (Qi) + I  2 V ----- 
ill,~ l 2 A a t a  
dx,v 1 2 A  
dx ,a1 ; W20 1 set to supply program voltage 
set PROM OE enable ------ 
a1 ph 
al , l111l lOlb ;getPROMoutputenab)eslow 



m v  
out 

MOV 

or 
m v  
out 

out 

out 

out 

and 

jz 
dec 
jz 

jmp 
no-verify 2 : 

test 
w 
dec 
jz 
jmp 

vfbitok2 : 
m y  

m v  
knp 

vrbitfail2 : 
mov 
m v  
mov 
out 
Pop 
Pop 
POP 
ret 

nextbit2 : 

dx ,a1 ; U12 set and activate address line A8 input,(# low 
disable PROM by setting OE high ----- 
a1,bl 
a l , m l 0 b  ; get PROM output enables (OE) h@ 
dx ,xtl2b 
dx ,a1 ; U12 set ,OE high 
set program bit  (Qi) +5 V ----- 
O l l l l l l l l l l b  
dx ,v 1 24dr 
&,a1 ; disable 06201 to r m v e  +12V from PROM output 
set PROM Vcc input +5 Y --- 
allOOOOOOOOb 
dx,epctl 
&,a1 ;U35setudPROMVccinput=9V 
set up to read PROM ------ 
01,Offh 
dx,dctl2 ; set all ones to t u r n  off 7407 
dx ,a1 ; U23 set and sets up to reed data f rom PROM 
set PROM OE enable ------ 
a1 ,bl 
al,l1111101b ;getPROMoutputenablesbw 
dx ,ac tl2b 
dx,al ;U12setwrdissws&ess(~)fwPROM 
read data from PROM----- 
dx,wtl2 
a1,dx ; U29 set and read data from PROM 
verifybit,O ; compare PROM data with 0 
no-verify2 ; jump if the data bi t  is eqwl  to O (not verified) 
verify mt ; decrease verify count (initial v a l w 5 )  
nextbit2 ; jump if the verify count is eqwl to 0, 

; wrd to program next bit 
re t ry2  ; loopfw 1Otimes 

; kop f~ ret ry  ~t 
a1,pr-ogra~tbl[si] ; get program data bi t  which win be programmed 
vfbitok2 ; jump if not eqwl0 (verify data bi t  dc) 
re t ry  cnt ; decrease ret ry  count (initial value=lO) 
vfbitfail2 ; jump if re t ry  c m t  is equal to O 
re t ry2  ; jump to reprogram the data bi t  

verifycnt,5 ; set I d d i t h a l 5  puke for programming 
verify bit ,I ; bit  verify dc (default, 1 : stmess) 
re t ry2  ; jump to reprogram the data bi t  

,vwifyok,O ; verify fai l  (pt-ogrminq fail) 
a1 ,Ofh 
dx ,ty P=tl 
dx ,a1 ; U39 set and disables all PROM inputs 
s i  ; restwe sowce index (SI) 
di ; restore destination M x  (Dl) 
bp ; restore base pointer (BP) 

; return to calling routine 



="-Q 
jz 
jmp 

nextby te2 : 
mov 
m v  
add 
brc 
m v  
inc 
dQc 

jz 
jmp 

; Increase programmed data bi t  m t  
; compare the programming data bi t  wi th 8 
; jump if the data byte (8 bits) has been programmed 
; junp to program next data bit 

;get low byte AL 
; store program byte 
;add checksm valw 
; incerase PROM address 
; store display e e s s  
; increase buffer memory address 
; decrease byte count vhkh is to be progrmmed 
;jwnpifbytecountiseqwltoO 
; junp to program next byte 

mov alJOfh 
m v  dx,typectl 
out dx,al ; U39 set and disables all PROM inputs 
mov ax,chkuan ;get c k k s m  valw 
pop s i  ; restore source index (SI) 
pop di  ; restore destination index (Dl) 
Pop bp ; restore base pointer (BP) 
r e t  ; return to calling routire 

-program2 endp 
*--------------------------------------------------------------------------- 
I 

I PROGRAM FOR T Y P E 3  : 
> 54 /74S287 54 l74S387 54 h 4 S 5 M  54 /74= 1 
I 54 174S572 54/74S573 77/87S 1 84 77/87S185 

- p r o w 4  proc new 
.------ 
> set hardware i n i t i a l l a t h  ------ 

mov a1,O 
mov dx,epctl 
out dx,al ; U35 set and PROM YE input = 5Y 
m v  a 1 , m  
m v  dx,&tM ; set all ones to turn off 7407 
wt dx ,a1 ; U24set and sets up to red data f rom PROM 
m v  a l , M  
m v  dx,typectl 
out dx ,a1 ; U39 set and enables PROM type-3 
push bp ; push BP mto  stack 
I-nOV b p ~  ; request stack pointer valw 
push di  . ; push Di  onto stack 
push s i  ; push S1 onto stack 
m v  b x , [ W ]  ; get prm starting address & OE low pattern 
mov -dspadr,bx ; s twe current adbess for display 
mov cx,[bp+6] ; get byte court (range to be progrwnmed) 
mov di,[bp+8I ; get starting address of buffer memory 
mov ax,[bp+l0] 
mov e-pattern,ah ; get PROM OE low pattern [enabled) 
mov ax,[bp+l2] * 

mov d+ttern,ah ; get PROM OE high pattern (disabled) 
mov b u f q t r  ,di ; store buffer memory pointw 
mov Chksm,O ; clear checksum 



mov 
proceed3 : 

m y  

m v  
and 
mov 
m v  
m v  
m v  
out 
m v  
or 
m v  
out 
m v  
in 
and 
or 
cmp 
jr 
m v  
m v  
m v  
out 

pop 
pop 
pop 
re t  

m 
push 
call 

pop 
pop 
rn 
jrrz 
jmp 

pc23 : 
m v  

rotate3 : 
rw 
jc 
jmP 

@it3 : 
MOV 

MOY 

mov 
add 
m v  
mov 
m v  
mov 
MOV 

retrycxrt,l0 
verify b i t  ,0 
di,si 
di,di 
di ,pty pe3 [di 1 
al,[di] 
v l 2 A a t a  ,a1 
ax,[di+l 1 
v 1 2 2 d r  ,ax 

; assume verify d( ! (default, 1 : success) 
163 

; initize Dl 
; r e ~ w s t  program 
; get bw nibble (low 4 bits) 
; storp program byte 
; stwe program byte 

; U18 set and issues address (AO - A7) to  PR(3M 

; U13 set to activate address (A8-A10) input,0E bw 

; U30 set and read data from PROM 
; get bw nibble [low 4 bits) 
; get exact programming data byte 

; jump if the pragramming.&ta byte ok 
; PROM data error (default, 0 : fail) 

; U39 set and disables all FWM irtputs 
; restore sowce index [SI) 
; restwe destination index (Dl) 
; restore base pointer (BPI 
; return to calling routinc 

; push BX (gmeral register) onto st& 
; pusg CX ( m t  register) onto stack 
; display current address 
; restore CX 
; restwe B% 
; comg;lre programing data byte with 0 
; jump if the data byte not equal to 0 
; jump to program next data byte 

; initial Sl (store beinq progrwwned data bit) 

; rotate right one bit  to obtain programming data bi t  
; jump if oarry=l 
; jump to program next data bi t  

; set re t ry  court=lO (NO. of  imps) 
; clew program verify flag 

; request exact program voltage (DMO1) 



mov 
m v  
out 

- ---- <C> -- 
J 

m v  
m v  
out 

- ---- <d> --- 
J 

m v  
w 
mov 
out 

- ----<e> -- 
mov 
or 
mov 
out 

- -- 
I 

m v  
m0v 
Qut 

* ---- 
J 

m v  
mov 
out 

. ---- 
J 

m v  
OT 

M Y  

out 
, ----- , 

MOv 
in 

wnp 
jz 
dec 
jz 

disable PRW by setting OE high ----- 
a1 Ph 
al,d-pattern ; get PROM output enable hiqh (disable PROM) 
dx,xtl3b 
dx,al ; U13 set, OE high 
set program data bit ---- 
a1 ,program-tblIri1 
dx ,MU 
dx,al ; U24 set and issws data bi t  to be programmed 
5et PROMVccinput+12V----- 
a1,Ot 000000b 
dx ,qt l  
dx ,a1 ;1235setandPRfmYccinput=12V 
set exact program data bit (Qi) +12 V ---- 
rl,vl2-data 
dx,vl24dr 
dx ,a1 ; DG201 set to supply program voltage 
set FROM OE enable ----- 
a1 P 
al,e+ttern ; get PROM wtput enables bv (enable PROM) 
dx ,actl3b 
dx ,a1 ; U13 set and issues address to PKOM 
disable PROM by settiq OE high ----- 
a lph  
a1,dqattern ; get PROM output enables (OE) high [disable PROM) 
dx,actl3b 
dx ,a1 ;U13 set, OE high 
set program bit  [Qi) +5 Y ----- 
a l J l l l l l l l l b  
dx,v 1 2 2  
dx,al ; disable M ; M 1  to remove +ID from PROM output 
set PROM vcc: input +5 '4 ----- 
alJ0000W#30b 
dx,qxtl 
dx,al ;U?ZisetwrdPROMVccinput=SV 
set up to read PROM ------ 
a1,Mfh 
dx,dctW ; set all ones to turn off 7407 
&,a1 ; U24set and sets up to red data from PROM 
set PROM CE enable ------ 
alph 
al,e_pattwn ; get PROM wtput enables )ow 
dxIxt13b 
dx ,a1 ;U13set, OE high 
read data from PROM----- 
dx ,cctl3 
a1 ,dx ; U30 set and read data from PROM 
verifybit ,O ; compare PROM data with O 
no-verify3 ; jwnp if the data bi t  is equal to 0 (mt verified) 
ver i fymt ; decrease verify count [initial value=S) 
nextbit3 ; jump if the verify count is qua?  to 0 



jmp 
no-verify3 : 

test 
jnz 
deG 

jz 
jmp 

vfbitok3 : 
m v  
m v  
jmp 

vfbitfail3 : 
m v  
m v  
MOV 

out 
pop 
pop 
pop 
re t  

nextbit3 : 
inc 
wnp 
jr 
jmp 

nextby te3 : 
mov 
mov 
add 
inc 
m v  
inc 
&c 

jz 
#w 

mov 
m v  
out 
m v  
pop 
pop 
pop 
re t  
endo 

; and to program next bi t  
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re t ry3 ;loop for lo t imes  
; loop for ret ry  count . 

a lpogrm- tb l i s i l  ; get program data bi t  which nil be pcogrwnmQd 
vfbitde3 ; jump if not equal 0 (verify data bi t  ck) 
retrycnt ; decrease ret ry  m t  (initial value-10) 
m i t f a i l 3  ; jump if re t ry  count is equal to 0 

- re t ry3 ; jump to reprogram the data bit 

verifymt,5 ; set additional 5 puke for p roq rm ing  
verify bit, 1 ; bit verify ok (default, 1 : success) 
re t ry3 ; jwnp to reprogram the data bit z 

-verifyok,O ; verify fai l  (programming fail) 
a1,ofh 

, t ~  wtl 
dx,al ; U39set anddisablesallPROMinputs 
si  ; restore swrce index (SI) 
di ; restore destination index (Dl) 
bp ; restore base pointer (W) 

; return to wlhq rwtine 

s i  ; increase programed data bit m t  
si,4 ; compare the programming k t a  bi t  with 8 
nextby te3 ; jump if the data byte (8.bits) has been progrwnmed 
rotate3 ; jwnp to program next data b i t  

;get low byte A 1  
; store program byte 
; add dwcksum value 
; hcerase PROM address 
; store d isp lq  address 
; increase buffer memory address 
; decrease byte m t  vhkh is to be p r q n m m d  
; jwnp if bqte w t  is qua1 to 0 
; jump to program next byte 

a1,Oth 
dx ,Q pectl 
dx ,a1 ; W9 set and disables al l  PROI.1 inputs 
a,- ; get checksum value 
si ; ~ Q S ~ W Q  SOWW indQx (SI) 
di ; restore destination hdex (Dl) 

bp ; restore base pointer [W) 
; return to ca l hq  routine 

PRCiORAM FOR TYPE-4 : 
, 54/745474 54/74!3475 77/87S18@ 
, 77/87S181 77/575190 77/87Sl91 

-~r0qrm4 proc near ------- set hardware initialization ------ 
mov a1,O 



m v  
out 
m v  
mov 
out 
m v  
m v  
out 
push 
mov 
push 
push 
m v  
m v  
m v  
m v  
my 

mov 
r o v  
m v  
m v  
m v  
MOV 

prmeed4: 
m v  
mov 
m v  
m v  
mov 
out 
m v  
or 
MOV 

out 
m v  
in 
or 
=mp 
jr 
m v  
m v  
MOY 

out 
w 
pop 
pop 
ret  

dx,epctl 
dx ,a1 
a1,Offh 
dx,dctl4 
dx,al 
a1,07h 
dx,typectl 
dx,al 
bp 
b p s  
di 
s i  
bx,fb+41 
-dspddr P x  
cx,[W61 
di, bpe8 1 
a x , I w r o l  
e+ttern,dh 
ax , [Wl21  
d+ttern,ah 
buf-ptr ,di 
chkswn ,O 
-verify ok, 1 

di Wptr 
a l m f e r  [di] 
proq-4 te.,al 
a1,bl 
dx,wt?4a 
dx,al 
a1,bh 
al,e+ttern 
dx,actl4b 
dx,al 
dx , ~ t ? 4  
a1 ,dx 
al,Wog-byt+ 
al,prog*te 
pc14 
-verify ok,O 
al,Ofh 
dx,typectl 
dx ,a1 
si  
di 

bp 
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; U35 set and PROM Ycc input = 5'6 

; set all ones to t u rn  off 7407 
; U25 set and sets up to read data f rom PROM 

; U39 set and enables PROM type-4 
; push BP onto stack 
; request st& pointer value 
; push Dl onto st& 
; push Si  onto stack 
; get prom starting address & OE bv pattern 
; store cwrent address for display . 
; get byte cowrt (range to b programmed) 
; get starting address of buffer memory 

; store PROM enable pattern 

; store PROM disable pattern 
; store buffer m m o r y  pointer 
; ckar dwksum 
; asswne verify ok ! (default, 1 : swwss)  

; initize Dl 
; request program byte 
; store program bq te 

; U19 set #rd issws address (A0 - A7) to PROM 

; U31 set wrd read &ta from PROM 

; get exact proqramm~g data byte 
; jump if the proq rm inq  data byte ok 
; PROM data error (default, 0 : fail) 

; U39 set and disabks all PROM mputs 
; restore source i d e x  (SI) 
; restore destination index (Dl) 
; restore base pointer (B?) 
; return to callkrg routine 

push BX (general register) onto stack 
pwg CX (count register) onto stack 
display current address 
; restore CX 
; restore E# 
; compwe programming data byte with O 



mov 
add 
m v  
m v  
m v  
m v  
mQv 

ret ry  4 : 
. ---- , <a>--- 

m v  
w 
m v  
out 

m v  
mov 
out 

m v  
OC 

m v  
out 

m v  
m v  
out 

P C ~  1 ; jwnp if the data byte not equal to 0 
nextbyte4 ; ~wnp to program next data byte 

s i  ,O ; initial Sl (store being programmed data bit) 

progAyte,l ; rotate right one bit  to obtain p r o g r m i n g  databit 
@it4 ; jump if cw ry= l  
nextbit4 ; jwnp to program next data bit 

retrycnt,l O ; set re t ry  m t = l O  (NO. of  ktops) 
verify bi t  ,0 ; clear program verify flag 
di ,si 
di ,di 
di,pty pe4ldiI 
al,[di] 
v l2data,al  
ax,[di+l ] 
v l  -,ax ; request exact program voltage (DG201) 

disable PROM ty setting OE high --- 
P I P ~  
al,d-pattet-n ; get PROM output enable high 
dx,actl4b 
dx ,a1 ; U14 set ,OE high 
set program data bit --- 
a1 ,program,tbl[si] 
dx,dctM 
dx ,a1 ; UZ5 set and issues data bi t  to k programmed 

VGC krput +12 V ---- 
a1,Ol lmmalb 
dx,epctl 
dx ,a1 ; U35 set and PROM Vcc input =12Y 
set exact program data bit (Qi) +12 V ----- 
al,vl2&ta 
d x , v l 2 ~  
dx ,a1 ; DG201 set to supph~ program voltage 
set PROM OE enable ------ 
a1 ph 
al,e-pattern ; get PROM output enables low 
dx ,actl4b 
dx ,a1 ; U14 set a d  issues address (A0 - A7) fw PROM 

disdbk PROM by setting OE high ----- 
a1 ,bh 
al,d_pattet-n ; get PROM output enables (DE) hrgh 
dx ,actl4b 
dx ,a1 ;U14set,OE high 
set program bit [Qi) +5 V ----- 
a 1 , l l l l l l l l b  
dx ,v 1 2 2 d r  
dx ,a1 ; disable DG201 to r m v e  + 12'4 from PROM wtput 
set PROM Vcc input +5 V ----- 
al,00000000b 



m v  
out 

. ---- , 
mov 
m v  
out 

. ----- , 
mov 
or 
MOY 

out 
. ----- , 

jmp 
no-verify4 : 

test 
jnz 
dec 

jz 
jmp 

vfbitok4 : 
MOv 
mov 
jmp 

vfbitfaii4 : 
MOY 

MOV 

MOV 

out 
POP 
pop 
pop 
ret  

nextbit4: 
inc 
cm9 
jr 
jrnp 

nextby te4 : 
m v  
moY 
add 
inc 
mov 
inc 
dec 

jz 
jmp 

dx,epctl 
dx ,a1 ; U35 set and PROM Vcc input =5V 
set up to read PROM ------ 
a1 ,Of% 
dx,dctl4 ; set 811 ones to tu rn  off 7407 
dx,al ; U25 set and sets up to read data from PROM 
set PROM OE enable ------ 
a1 ph 
a1 ,e+ttern ; get PROM output enables low 
dx,actklb 
dx,al ; U19 set and issues address (43 - A7) for PROM 
read &tr from PROM----- 
dx,cctM 
a1,dx ; MI set and read data from PROM 
verifybit ,O ; umpare PROM data w-th O 
no-verify 4 ; jump if the data bit is eqwl to O (not verifwd) 
ve r i f ywt  ; decrease verify court (initial vak#P5] 
nextbit4 ; jumpif t twveri fy m t k e ~ ~ l t o 0  

; arid to program next bit 
retry 4 ;bopfor  10times 

; kop for ret ry  m t  
al,progrwn,tbl[si] ; get program data bit vhkh wil l  be progrwnmod 
vt l i tok4 ; jwnp if not equal0 (verify data bi t  ok) 
retrycnt ; decrease ret ry  m t  (initial value=) 0) 
vf l i t fa i i4 ; jomp if re t ry  m t  is eqwl to O 
retry 4 ; jwnp to reprogram the data bit 

verifycnt,5 ; set additional 5 puke for programing 
verify bit $1 ; bit  verify ok (default, 1 : swmss) 
retry 4 ; jump to reprogram the data bit 

-verify& ,O ; verify fai l  (programing fail) 
a1 ,Ofh 
dx,typectl 
dx,al ; U39 set wrd disabks all PROM inpvts 
s i  ; restore uxlrce index (SI) 
di ; restore destination index (01) 
bP ; restwe base pointer [BP) 

; return to caninq routine 

s i  ; increase programned data bit  cwnt 
si,8 ; compare the progrmming data bi t  with 8 
nextby te4 ; jwnp if the data byte (8 bits) has k e n  p r o g r m  
rotate4 ; jump to program next data bi t  

; get low byte AL 
; store program byte 
; add checksum value 
; incerase PROM address 
; store display address 
; increase buffer memory address 
; decrease byte count which is to be p r q r m d  
; jump if byte count is equal to O 
; jwnp to program next bgte 



MOY 

MOY 

out 
MOY 

pop 
pop 
POP 
ret 
endp 
ends 
end 

a1 ,Mh 
dx,typectl 
dx ,a1 ; U39 set and disables a11 PROM nputs 
ax ,chkswn ; get checksum value 
si ; restore w c e  index (SI) 
di ; restore destination index (Dl) . 
b ; restwe base pointer (BP) 

; return to calling routine 



A2: BUffER ENDING ADDR. 

SET mum 
4 2 - A 1  t l 

BUFFER ADDR.= A1 
C 

SET 
CHECKSUM=O 

d 

ADD CHECKSUM m 

I / STORE CHECKSUM ) 
4 

I DISPLAY CriECKS?Ifi I 
i. 

COPY i 



( DISPLAY 1 

\?/A 1 : BUFFER STARTING ADDR. YEST 42: BUFFER ENDING ADDR. 

BUFFER ADDR.=A 1 E 
I READ BUFFER DATA I 
1 DECREASE I 

I 
BUFFER ADDRESS 



NO 
4 

1 : BUFFER STARTING ADDR. 
A2: BUFFER END1 NG ADDR. 

D: NEW DATA 

7FFFLA2,A 110 
IS HEX. ' FlLL DATA ERROR 

[TI 
SET COUNT /, 

BUFFER ADDR.= A 1 

YRlTE DATA IMlD BUFFER - 
DECREASE 

BUFFER ADDRESS 

FlLL DATA COMPLETE 
I 

f RETURN ) 



( RETURN 7 

( INSERT ) 



( DELETE 1 

A 1 : BUFFER STARTING ADDR. 
YES AZ: BUFFER ENDING ADDR. 

YES 1 
Y 

I SET COUNT I 

ISET] 
BUFFER ADDR.=A 1 

REPLACE DATA I A 2 c l I N T O A l  

I DECREASE I 

BUFFER ADDRESS 

DELETE DATA CCMPLETE 
1 

[ RETURN 1 



NO 

1 : BUFFER STARTING ADDR. 

( RETURN 1 



+ 
I WRITE DATA I I FROM BUFFER TO DISK I 

- ' 

UPLOAD COMPLETE I 

DISPLAY 
CREATE FILE F A lLURE 

- * 

SET COUNT 
= MEMORY RANGE 

DISPLAY 
MEtIORY R ANOE EWOR 



DOWNLOAD HEX 1 

BUFFER ADDR.= 0 

SET COUNT 
= END OF FILE 

WRITE DATA 
FROM DISK TO BUFFER 

BUFFER ADDRESS 

DOWNLO AD COMPLETE 
I 

k 
f 
I RETURN 



o0 
A 1 : BUFFER STARTING ADDR. 
42 :  BUFFER END1 NG ADDR. 
143: DESTINATION ADDR. 

NO 
b 

I BUFFER ADDR.=A3 I 

YRITE DhTA INTO BURW + 
l NCREASE 1p-@ 

COPY DATA COMPLETE 
I I 
l' I 

( RETURN I 



BUFFER ADDR.= O c 
DISPLAY 

OPEN FILE FAILURE 

SET COUNT 
= END OF FILE 

L FROM DISK, TO BUFFER 1 

DECREASE 
COUNT 

l NCREASE 
BUFFER ADDRESS 

' 

DOWNLO AD COMPLETE 
I 

l? 
( RETURN 1 



P A R A .  EXIST 9~~ 
COMMAND SUMMARY DISPLIYI 

P A R A .  EXIST 9, 
DISPLAY 

PROM TYPES 

( RETURN 1 

PARA. EXIST C>=, 
( RETURN 'j 



APPENDIX C 

HELP Command 

.? i s  the command keyword f o r  Help. 

This command displays a summary o f  commands and syntax. 
Example: 

COMMAND DESCRIPTION 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

5 T BLANK CHECK 
CT a1 a 2  [a31 CHECKSUM (TOTAL) 
CT a1  a 2  [a31 CHECKSUM (EXOR) 
D a1  a 2  DISPLAY BUFFER MEMORY 
F 8 1 3 2  d FILL DATA 
G T [a1  a 2 3 3 1  PROM PROGRAMMING 
I a1  l B E R T  DATA 
K a1 a 2  DELETE DATA 
M a1 MODIFY DATA 
R T [ a t  a 2 a 3 ]  READ DATA FROM PROM 
T DISPLAY PROM TYPES 
V T [a1 a 2  a31 VERIFY 
U 1IPLfAD HEX FILE 
Li' DOWNLOAD HEX FILE 
X a1 a 2 a 3  COW BUFFER MEMORY 
Z DOWNLOAD BINARY FILE 
? HELP 
C QUIT TO DOS 



TYPE Command 

T i s  the command keyword fo r  PROM Type. 

This comrnard displays a l l  PROM types and size. 
Example: 
% T 4 R ?  

PROM TYPES SIZE 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

7 4  188/54S288 32x8 
745288/54285 32x8 
745287/54S287 256x4 
76387/545387 256x4 
76472/545472 51 2X8 
74473154473  512x8 
76474154474  51 2x8 
76475154475  51 2x8 
745570154570 51 2314 
74S571/545571 51 2x4 
7 4 5 7 2 / 5 4 5 7 2  1024Y.4 
76573/54S573 1 0 2 4 4  
77s 180187s 1 80 1024XS 
775181 1875181 1024X8 
775 184/87S 1 84 2048x8 
77s 185/87S 1 85 2048x8 
77'5 190187s 1 90 2048x8 
77S1911875191 2048x8 

4& 

MEMORY COMMANDS* 
These comamnds allow the user to accms and manipulate data i n  the PC-XT's buffer memory. The 
address range i s  f rom 0000H-7FF F H. 

DISPLAY Command 

D start-address end-address 

D 
$tart-address 
end - address 

i s  the command keyword fo r  Display. 
i s  a hexadecimal address where the Display operation begins. 
i s  a hexadecimal address indicating the last memory location of the range 
to he displayed. 

Start-  and end-addresses deiine the display range 

Example: Dlspley the meniorq contents UOOUH to OOUFH. 
;% lj 0 F K R ?  

0001 0 2 0 3 0 4 U S O ~ 0 7 0 8 0 9 U A O B ~ 0 D 0 E ~ F  
0000 110 O i l  00 00 00 00 00 00 00 O I i  00 00 ilil 00 i10 O i l  ............. 

% 
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FILL Command 

F start-address end-address value 

F 
start-address 
end - address 

val ue 

i s  the command keyword fo r  F i l l .  
i s  a hexadecimal address where the F i l l  operation begins. 
i s  a hexadecimal address indicating the last mernoru location of the range 
to be fi l led. 
i s  a hexadecimal value to be wr i t ten  into the speciiied memoru range. 

F i l l  causes a specified value to be wr i t ten  in to  the defined range ( w e r w r i t t i n q  previous data) 

Example: F i l l  the data rarfge f rom 0000H  to OOOFH w i t h  a value of 8 and then display the results. 

35 F 0 F 8<CR> 
Fl LL DATA COMPLETE ! 

% D 0 F<CR> 
0 0 0 1  02030405060708090A0BOCODOEOF 

(3000 0 8  0 8  0 8  0 8  0 8  0 8  0 8  0 8  0 8  0 8  0 8  0 8  0 8  0 8  0 8  0 8  ................ 
% 

l NSERT Command 
- - - 

I start-address 

i i s  the command keyword fo r  Insert. 
start-address i s  a hexadeci ma1 address where the I nsert operation begi ns. 

Enter " I " and the address where data i s  to be inserted. Input a hexadeci ma1 value and then press 
cCR> to advance to the next memory address. Specified values are inserted in to  memory beginning 
at the start-address. Original data at the loaction where new values are inserted i s  pushed down i n  
the PC-XT buffer memory. Enter a cCR> o r  < E X >  without a value to terminate imrt mode. 

Example: Display the region to be affected, execute the Insert command and then display the 
results. 
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KILL Command 

K start-address end-address 

K i s  the command keyword fo r  K i l l  (delete). 
start-address i s  a hexadecimal address where the K i l l  operation begins. 
end-address i s  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 fol lowing the end-address i s  
shifted to the start-address ( f i l l i ng  i n  the deleted memory range). 

Example: Display the area to be affected, execute the K i l l  command and then display the results. 
% D 0 F&R> 

0001  02 0 3 0 4 0 5 0 6 0 7 0 8 0 9 0 A O B  OC O D O E  OF 
0000 08 08 08 04  05 08 08 09 09 09 00 00 00 00 00 00 ................ 
% K 4 6<CR> 

DELETE DATA# COMPLETE ! 
% D 0 F<CR> 

0 0 0 1  02 0 3 0 4 0 5 0 6  07 0809OAOBUCODOE OF 
0000 08 08 08 04 09 09 09 00 00 00 00 00 00 00 00 00 ................ 
% 

COPY Command 

X start-address end-address destination-address 

X i s  the command keyword fo r  Copy. 
start-address i s  a hexadecimal address where the copy operation begins. 
end-address i s  a hexadecimal address indicating the last memory location o f  the range 

to be copied. 
destination-address isthebeginninghexadecimaladdressinthePC-XTbuffermemrywhere 

the specified data w i l l  he copied. 

Data i n  the specified range i s  copied to the destination address. Data i n  the memory range that i s  
copied does not change; whi le the original data at the destination memory range i s  overwri t ten. 

Example: Display the area to be affected, per form the Copy command and then display the results. 
% D 0 F<CR> 

0001  0 2 0 3 0 4 0 5 0 6 0 7 0 8 0 9 0 A 0 5 0 C 0 D 0 E 0 F  
0000 00 01 02 03 04 05 06 07 00 00 00 00 00 00 00 00 ................ 
% X 1 6 1 O d R ,  

COPY DATA COMPLETE ! 
% D O  F&R> 

00 01 02 03 04 05 06 07 08 09 OA 0B OC OD 0E OF 
0000 00 01 02 03 04 05 06 07 00 00 00 00 00 00 00 00 ................ 
0018 0001 0203ii40506070iiClfii iOiiOiiO000000 ................ 
'% 



MljDlFY Command 

M start  -address 

M i s  the command keyword f o r  Modify. 
start  -address i s  a hexadeci ma1 address where the Modify operation begi ns. 

When " M " and a start-address i s  specified, the CRT displays a range ( f rom OOH to OFH) of 
memory contents including the start-address. Data can be selectively modified by inputt ing 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 w e  the cursor to the next byte. To move the cursor to 
the next byte without changing data enter a spqce bar; cur rent  data values are echoed. To display 
the next l i ne  s imply  press a CR>. Enter < E X >  to ex i t  modification mode and abort any changes 
made to the current  lire. 

Example: Display buffer memory contents 0000H  to OOOFH w i th  the Modify command. 

Hote: When editing data only enter one o r  two characters at a time. If the f i r s t  character i s  zero, 
i t  can tie omitted (Example: Entering ' A " i s  the same as entering '014"). 

FUNCTION COMMANDS* 

BLANK CHECK Command 

B 
type 

i s  the command keyword fo r  Blank Check. 
i s  the part number of the device i n  the socket 

The rangechecked depends on device type {Example: the range of 745188 i s  OOOOH to 001FH). 
Place thedevice to becheckedinto the socket arid input the Blank Check command. If the memory 
content of the device i s  a11 COH, i t  indicates the device i s  empty. 

Example.: 
'X B 7451 88<CR? 

BLANK CHECK 0K ! 
% 



CHECKSUM (TOTAL) Command 

CT start-address end-address [destination-address] 

CT i s  the command keuword for Checksum (TOTAL). 
start -address i s  a hexadecimal address i n  the PC-XT buffer memory where the 

Checksum operation beqi ns. 
end-address i s  a hexadeci ma1 address i ndicati ng the last location of the rartge to be 

c k c  ked. 
destination-address i s  an optional parameter that stores the checksum value to a specified 

address i n  the PC-XT buffer memory. 

Checksum i s  automatically performed on data stored i n  the PC-XT buffer memory after most 
operations. I t  may also be performed at any other time by using the Checksum command. These 
commarrds 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. 

THE CHECKSUM IS : 00 1 C (TOTAL) 

DOWWLOAD Command (BINARY fi le) 

Z i s  the command keyword for Download (binary f i le) 

Example: To downlc~ad a binary f i le 222 from diskette to the PC-XT buffer 
7.3 Z<CR> 

DObYNLOAD BINARY FILE TO MEMORY, ENTER FILE NAME : 222 
D0WNLUAE COMPLETE ! 

53 



CHECKSUM (EXOR) Command 

CX start  -address end-address [desti nation-address] 

CX i s  the command keyword fo r  Checksum (EXOR). 
start-address i s  a hexadeci ma1 address i n  the PC-XT buffer memory where the 

checksum operation begins. 
end - add ress i s  a hexadeci ma1 address i ndicati nq the last location of the range to be 

checked. 
destination-address i s  an optional parameter that stores the checksum value to a specified 

address i n  the PC-XT buffer memory. 

Checksum (EXOR) i s  performed exactly the same as Checksum (TOTAL). The only difference i s  
that a one- byte 2's complement fo r  the sum of the specified data range i s  provided. 

Example: Display the area to be affected, execute the Checksum (EXOR) command and then display 
the results. 

% CT 0 F BcCR? 
THE CHECKSUM IS : E4  (EXOR) 

"W D 0 F<:CR) 
0 0 0 1  0 2  0 3 0 4 0 5 0 6 0 7  0809OPcOB OCODOEOF 

................ 0 0 0 0  0 0  0 1  0 2  0 3  0 4  0 5  0 6  0 7  0 0  0 0  0 0  0 0  0 0  0 0  E4 0 0  
% 

DOWNLOAD Command (HEX f i le )  

W i s  the command keyword fo r  Download (HEX f i le )  

Exsmple: Assume tt lere are a hex f i l e  " 2 2 3  " i n  the diskette, execute the Download command and 
then display the results. 

"W W<CR> 
DOin'NLOAD HEX FILE TO MEMORY, ENTER FlLE NAME: 223 

IMWNLOAD COMPLETE ! 
?$ D 0 ZFcCR? 

0 0 0 1  0203040506070809#0BOC0D0EOF 
0 0 0 0  4 5  83 C 4  0 6  0 8  CO 7 5  6D 8 8  46 OA 0 5  0 6  0 0  50 5 7  E ..... um.F .... PW 
001  0 6 8  FF 7F 5 0  6 8  FF 0 0  5 0  8U 4b FE 5 0  8D 46  FC 50 ... P...P.F.P.F.P 
% 



READ Command 

R type [start-address end-address destination-address] 

R i s  the command keyword for Read. 
tY Pe i s  the part numer of the device i n  the socket. 
start-address i s  an optional parameter which i s  a hexadecimal address i n  the device's 

memory specifying the start of the data range to be read. 
end - address i s  an optional parameter which i s  a hexadecimal address i n  the device's 

memory indicating the last location of the data range to be read. 
destination-address i s  an optional parameter which i s  the beginning hexadecimal address i n  

the PC-XT buffer memory where the specified data w i l l  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 wi th in the device's memory 
address range. And the destination-address must be wi th in the PC-XT buffer memorg address 
ranqe. Otherwise, an e r ro r  messa~e displays. 

Example: 
% R74S188 

READ PROM OK ! 
THE CHECKSUM IS : 20 (EXOR) 
THE CHECKSUM IS : 1 FEO (TOTAL) 

VERIFY Command 

Y type [start-address end-address destination-address] 

it i s  the command keyword for Verify. 
type i s  the part numer of the device i n  the socket. 
start-address i s  an optional parameter which i s  a hexadeci ma1 address i n  the device's 

memory specifqinq the start of the data range to be verified. 
end-address i s  an optional parameter which i s  a hexadeci ma1 address i n  the device's 

memory indicating the last location of the data ranqe to be verified. 
destination-address i s  an optional parameter which i s  the begi nning hexadeci ma1 address i n  

the PC-XT buffer memory where the specified data w i l l  be verified. 

k device i n  the socket can be verified by comparinq i t s  memory contents w i th  data i n  the PC-XT 
buffer memory. Place a device into the socket; program i t  according to previous instructions, and 
?hen input the Yeri iy command. 

Example : 
% Y 743188 

PROM YERIFY OK ! 

THE CHECKSUM IS : 20 (EXOR! 
THE CHECKSLIM IS : 1 FEO (TOTAL) 

% 
UPLOAD Command (HEX f i le) 



U i s  the command keyword for Upload. 

Example: 
% U<CR> 

UPLOAD HEX FILE FROM MEMORY, ENTER FILE NAME : 224<CR> 
DISPLAY WHEN I W  PROCESSORING (Y/N) : Y 
UPLOAD MEMORY FAKE : O 2F 

:1000000000010203040506070809080BOCOD0E0F?8 
:10001000101112131415161718191A1B1C1D1E1F68 
:1O0O20OOO0O0000000O00000OODOOOO000OO0O0OOO 
: 0000000  1 FF 

UPLOAD COMPLETE ! 
% 

PROGRAM Command 

G type [start-address end-address destination-address] 

C i s  the command keyword for Program. 
type i s  the part numer of the device i n  the socket. 
start-address i s  an optional parameter which i s  a hexadecimal address i n  the PC-XT 

buffer memory specifying the start of the data range to be programmed. 
end-address i s  an optional parameter which i s  a hexadecimal address i n  the PC-XT 

buffer indicating the last location of the data range to be programmed. 
destination-address i s  an optional parameter which i s  ttte beginning hexadecimal address i n  

the device memory where the specified data w i l l  be programmed. 

Plwe 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- arid end-addresses must be w i th in  the PC- 
XT buffer memory address range. And the destination-address must be wi th in the device's internal 
memory address range. Otherwise, an e r ro r  message displays. 

Example: 
% G 7451 88~C7R) 

PROCiRAMMING MOW !... 
O O l  F 
PROGRAMMING OK ! 
THE CHECKSUM IS : 20  (EXOR) 
THE CHECKSUM IS : 1 FEO (TOTAL) 
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APPENDIX E 

INTERFACE SERIES 55450B/754508 
CIRCUITS DUAL PERIPHERAL DRIVERS 

BULLETIN NO. OL-S 7711414. DECEMBER 1976-REVISE0 AUGUST 1977 

PERIPHERAL DRIVERS FOR 
HIGHCURRENT SWITCHING AT HIGH SPEEDS 

I performance 

Characterized for Use to 300 mA 

High-Voltage Outputs. 

No Outnut Latch-Uo at 20 V 

High-Speed Switching 

ease-ofdesign 

SUMMARY OF SERIES 5WdnYSo 

SNSYL~B I AND' I J  
SN554518 1 AND I JG 

- - . . . . . - . - 

SN554528 ( NAND 1 J G .  

SNS54538 I OR I JG 

LOGIC OF 
DEVICE COMPLETE CIRCUIT 

94554548 1 NOR I JG 
SN754508 1 AND' 1 J . N  

PACKAGES 

I S N ~ M S ~ E  I AND I J G P  I 
Circuit Flexibility for Varied Applications SN754528 
and Choice of Logic Function JG. P 

TYL- or DTLCompatible DiodeClarnped NOR JG. p 

Inputs 
t ~ t t h  OUIPUI trans8slW b.sa c o n n c l w  .xI.rnally 10 

Standard Supply Voltages O U I ~ ~ ~  01 9.~. 

Available in Plastic and Ceramic Packages 

Series 5545081754508 dual peripheral drivers are a family of versatile devices designed for use in systems that employ 

TTL or DTL logic. The 5545081754508 family is functionally interchangeable with and replaces the 75450 family and 
the 75450A family devices manufactured previously. The speed of the 554508f754508 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 highspeed 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 - 5 5 ' ~  to 125°C; Series 754508 drivers are characterized !or operation from O°C to 70'~.  

The SN554508 and ~ ~ 7 5 4 5 0 ~ ' a r e  unlq"e genwal.purpose devices each featuring two standard Series 54174 TTL gates 

and two uncommitted, highcurrent, high-voltage n-p-n transistors. These devices offer me system designer h e  

flexibility of tailoring the circuit to the application. 

The SN5545181SN754518, SN55452BlSN754528, SN5545381SN754538. and SN554548ISN754548 are dual 
peripheral AND. NAND. OR, and NOR drivers, respectively. (assuming positive logic} with the output of the logic pates 
internally connected to the bases of the n-p-n output transistors. 

CONTENTS PACE 
Mawnurn Ra~anp  and Ruornmmded 01wralmp Cond~toonr 9-34 
D . f # n ~ t ~ n  %tt,cat,ow 

TvWS SN551MB. SN754508 9 - 3 5  

T v ~ ,  SN554518, SN754518 9 -37  
T r p n  SN554528. SN754528 

9-38 
T y p a  S N 5 Y  538,  SN754538 

9 - 3 9  
T ~ p r  S N S Y Y B .  S N 7 Y Y B  

9 - 4 0  
Srnlchlnq T 8 m  T e n  CIVCYIII and Voltage Warttotmr 

9 41 
Tvpnol Charact.r>ntn 

9 43 



TYPES S N 5 5 4 5 0 0 ,  SN75450B 
DUAL PERIPHERAL POSITIVE-AND DRIVERS 

I A 

0 

UI 

WID 

h J 

VCC 2Y 28 X 2E W 8  

G 1A 1Y 18 1C 1E GND 

pout i re h i e :  Y - ( w t a  ontvl 
C - AG ( w t o  and troncinor) 

1 

dectrical characteristics over recommended operating free-air temperature range (unless otherwire noted) 

TTL pnm 

F O ~  Cond~t#On. s h o r n  as M I N  or M A X ,  u u  th. .pp,opr,.t8 value w%,(sm vndw r.commmdrd o~er.rong condttoons 
~ A I I  I v o ~ c ~ l  ra1u.s at VCC - 5 V .  T A  . 15.c 
f ~ o t  more than one output should b* Ih0rf.d at. tun. 

PARAMETER 

V l n  H&OhCHl input vol tap 

V ~ L  Low-I input w l m p  

VIK Input damp vo l tap  

VOH H * 4 m l  o u t w t  wlup 

VOL Low4r.d o u t w 1  w1t.p 

Input a r r a n t  8t rn8ximurn bnprt A 

I' inp r t  w l ~ p  input G 

IIH H&.(MI input currant 

I 
I I L  L o d m l  input curront 

TEST CONDITIONS~ 

VCC = MIN. I ,  = -12 mA 

VCC ' MIN. VIL - OB V. 

 OH - * r A  

VCC ' MIN. VIH . 2 V. 

~ O L  - 16 m A  

VCC 'MAX. V l  - 5.5 V 
- -- . 

VCC 'MAX.  VI = 2.4 V 

V C C -  MAX. VI - 0.4 V 

VCC - M A X  

V C C - M A X .  V I - 0  

V c c  • MAX, V l  - 5  V 

input A 

IOPUI G 
nnpvt A 

input G 

SNS54508 

M I N  TYP* M A X  

2 

0.8 

-1.2 -1.5 

2.4 33 

0.25 0.5 

1 

2 
. -- - -- 

40 

80 

-1.6 

-3.2 

-18 -35 -55 

2.8 4 

7 1 1  

SN754508 ' 
M I N  T Y P ~  MAX 

2 

0.0 

-1.2 -1.5 

2.4 33 

0.25 0.4 

1 

2 
I 

40 

80' 

-1 6 

-3.2 
-18 -35 -55 

2B 4 

7 1 1  

10s Shor ldrcui t  oulput  currant 5 
ICCH Supply nnront ,  w(guts h# 

ICCL Supply currant, oucp lu  low 

UNIT 

V 

V 

V 

v 

V 

m A  

mA 

mA 

mA 

mA 



SERIES 55450Bl75450B 
DUAL PERIPHERAL DRIVERS 

- - 

absolute maximum ratcng over operating free-air temperature range (unless otherwise noted) 

C o n r ~ n u o v r  total dbsstpat~on at l o r  below) 

2 5 ' ~  free a8r tempera lu re  (lee N o l e  51 

N O T E S  1 Volt.* v.1u.1 .re ,.,ern , . .or1  to n-rvrork g round  termanal un1.u orn.rrau w.c*ltr) 

2 The. I S  the r0lt.p. b e t - m  t w o  .maTt.rs a 1  mulc~ol. . r n s t ~ r  tr .ns#r~or 

3 Tht. w.1~. moo11.s whmn th. D.s.-m%rr.r r..#st.nc. l R B E l  II qu.1 10 oq 1.- man 5 0 0  ll 
1 B o t h  h s l v n  0( I h r v  d u d  carcuntt mmv c o n a u c r  r.14 Eurront mmul r .n .~udv .  h o m r .  p o w r  d*s.v.fuon wn.gd o r r  h o n  

Ism. ont.n.l mu., 1.11 rnchtn ma contanuous d ~ s s ~ ~ . t o o n  rmbng 

recommended operating conditions (see Note 6) 

N O T E  6 F o r  rh. S N 5 5 4 5 0 8  and  S N 7 5 4 5 0 8  on lv .  t h e  %~Oscr.te lp -o  81 mu.? .trrar$ 3. at rh. most n.g.1~. d.rlc. ro1t.p. 101 p roper  o w r . l ~ o n  

S u o Y v  voltoge. V r c  

SERIES554508 1 SERIES 751508 

MIN NOM MAX 1 MlN NOM MAX 

4 5  5 5.51475 5 5 2 5 1  V 



APPENDIX F 

I DCZOI OUlO SPST CMOS AMLOG TRlNSMlSSlDN GATE 

7 

0 
N 

P 

ANALOG SWITCHES MILITARY (A  SUFFIX) -55 10 + 125'C 
INDUSTRIAL (B SUFFIX) - 2 0  to +85'C 
COMMERCIAL (C SUFFIX) 0 to + 7 0 ° C  

I MONOLITHIC CMOS SWITCH WITH DRIVER I 
I Features Desc r i p t i on  I 
r t15 V An rbg  Signrl Ran* The OG201 is a quad sing(e Pole. single throw analog switch 

which employs r parallel combination 01 a PMOS and a 
& t15 V Supplin NMOS field e(lect t r m S i S l ~ .  I n  Ihe ON Condition ezch 

r rDS < 250 Ohmr Over Full Tlmpera[urr and Signal . sw~tch wi l l  conduct Current i n  e~ther directron, and i n  (fie 

Range OFF coodit~o~,. each switch w ~ i l  block voltages up  to 30 V 

peak-to.peak. The ON.Of f state of each sw* tc l~  is controlled 
a Break-BelortMaka Switching Action by  a drtver. With loglc "0" at the input the r w ~ t c h  w ~ l l  be i 
a TTL, OTL. and CMOS Direct Control Interface Over 

ON, with iogc "1" at the input the swllch wtll be OFF. The 

Tempera,ur, RilnOs Need For 
logic input will recognize voltages between 0 arid 0.8 V as 
logic "0" voltages. and vollages between 2.4 and 15 V as 

Components 
logic "1" voltages. The input can thus be direclly interlaced 

l a All Terminals Have Protcctlve Circuitry to Prevent wnh  TTL. DTL. RTL, CMOS and certain rpec~al PMOS 

Static Danuw to Gates ctrcu~ts. Sw~ lch  actlon is break.belote-make. 

FUNCTIONAL DIAGRAM 1 PIN CONFIGURATION 

I SCHEMATIC DIAGRAM I T y ~ ~ c a l  Channel) I 

[ 1 
.-----J 

V I  G J a  

SWITCH OPEN FOR LOGIC "I" INPUT l V l ~ ~ l  
IPOSITIVE LOGlCl 

.V,,Sl., .DUsl", . l  Il*"l*.l 

:'-.- 

I - L  --I J 

1-4 a - 2  ID. ",'I 

"'3 " 

ORDER NUMBERS: DGZOIAK OR DG2018K 
SEE PACKAGE I 0  

DGZOlCJ 
SEE PACKAGE 8 



' O e v ~ u  mountad with all kadr soldered or welded t o  PC 

/ C  Sul l ia l .  . . . . . . . . . 0  t o  7 0 ' ~  "Ora ta  6 ~ w / ' c  above 7 5 ' ~ .  
Storaw Temperature ( A  & 0 Sulfix) . . . . . -65 t o  1 5 0 ' ~  '"Oaratr 6.5 ~ w / ' c  above 2 5 ' ~ .  

(C Sul l i x l .  . . . . . . -65 t o  150'C 

ELECTRICAL CHARACTERISTICS 

SWITCHING TIME TEST CIRCUIT  
Sw~lch outpul  wavelorn1 shown lor V S  . conslant w l l h  loglc ~nput 'wi jvelorm as shown. Note lhal  V S  may be or -as per 
sw~tch~nq \#me test clrcull. V g  IS the slcadv slate o u l ~ u l  w l lh  swllch on feedthrough *la gale capacllance may result in 

sp~kcs 51 lead~ng arid Ifalllng edge o l  oulput waveform. 

L O G 4  0 .1"W 



APPENDIX G 

PROGRAMMABLE PERIPHERAL INTERFACE 

m M C S . ~ ~ "  Compatible 8255A-5 Dlrect Blt SoUReset Capablllty Easing 

24 Programmable 110 Pins Control Appilcatlon Interface 

m Completely TTL Compatlble WPln Dual In-Line Package 

m Fully Compatible with Intel@ Mlcro- Reduces System Package Count 
processor Families 

m Improved Timing Characteristics Improved DC Driving Capability 

The Intel* 8255A 1s a general purpose programmable 110 device designed tor use with Intel* microprocessors. It has 
24 110 plns which may be lndlvidually programmed In 2 groups of 12 and used in 3 major modes of operatton. In the first 
mode (MODE O), each group ot 12 110 pins may be programmed 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 lor hand. 
shaklng and interrupt control signals. The third mode of operation (MODE 2) is a bidirectional bus mode which uses 8 
llnes tor a bidirectional bus, and 5 lines, borrowing one from the other group. lor handrhak~ng. 

PIN CONFIGURATION 8255A BLOCK DIAGRAM 

8 0 -,- 

, Q .r.- 

a e c.- 

. . --. 
PIN NAMES 



8255A FUNCTIONAL DESCRIPTION 

General 

The 8255A IS a programmable perlpheral ~nlertace (PPI) 
devtce deslgned tor use In Intel* mlcrocomputer 
systems Its tunct~on IS that o f  a general purpose 110 

component to Interlace perlpheral egulpment l o  the 
mlcrocomputer system bus The lunctlonal conllgura. 
tton o l  the8255A IS programmed by the system software 
SO that normally no external logcc IS necessary to Inter. 
face perlpheral devlces or structures 

Data Bus Butler 

Thls 3.state bld~rectlonal 8.b1t buffer IS used to ~ntertace 
the 8255A to the system data bus Data IS transmitted or 
recelved by the butler upon execution of Input or output 
lnstructlons by the CPU Control words and status tnfor 
matlon are also transferred through the data bus buffer 

Reed~Wrlte and Control Logic 

The functlon ot t h~s  block 15 to manage all of the ~nternal 
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 o f  the 
Control Groups. 

- 
(CS) 
Chlp Srlect. A "low" on thls Input pln enables the com. 
muntction between the 8255A and the CPU 

Rred. A "low" on this Input pln enables the 8255A to 
send the data or status lnformatcon to the CPU on the 
data bus In essence. 11 allows the CPU to "read from" 
the 8255A 

Wrllr. A "low" on this input ptn enables the CPU to wrile 
data or control words into the 8255A. 

Port Select 0 and Poct Select 1. These Input slgnals, In 
conlunctlon wlth the RD and WR Inputs, control the 
select~on of one 01 the three ports or the control word 
registers They are normally connected to the least 
slgnlflcanl btts of the address bus (Ao and A,] 

8255A BASIC OPERATION 
A, ' A0 ! / tR & ' INPUTOPERATION IREADl 
0 ' 0 1 0 1 1 0 PORT A -  DATA BUS 
0 ' 1 I 0 ' 1 1 0 PORTS -DATA BUS 
1 0 I 0 ' 1 ! 0 . PORTC- DATA BUS 

I 
1 1  I OUTPUT OPERATION 
I I 1 , IWRITEI 

0 ' 0 ! 1 1 0 ! 0 DATA BUS- PORT A 

0 ,  1 I 1 i 0 0 DATABUS-PORTB 
b 1 ' 0 1 1 1 0 1 0 ' DATABUS-PORTC 

1 ; 1 1 l ' 0 i 0 ' OATABUS- CONTROL 

I 1 
X ; X ! X 1 X 

1 1 1 ' 0 / 1 

i DISABLE FUNCTION 

1 DATA BUS- 3-STATE 
0 ' ILLECALCONDlTlON 

X I X 1 , 1 I 0 ( DATA BUS-3-STATE 



R n e L  A "high on th11 Input c lwrs the control register 
and all ports (A, C, C) are set to the Input mode. 

Group A and O m p  B Control8 
The functional conflguratlon of each port is program. 
med by the system8 software. In eraonce, theCPU "out. 
puts" a control word to the 8255A. The control word con. 
tains lnformatlon such as "mode". "bit set". "bit reset", 
etc.. that inltlallzes the functional conflgurstion of the 
8255. 

Each of the Control blocks (Group A and Group Bl xceptr 
' commands" from the Read~Wr~te Control  log^. recetves 
"control words'' from the Internal data bus and issun the 
proper commands lo 11s assoc~ated ports 

Conrrol Group A - Port A and Port C upper (C7 C4) 
Control Group B - Port 0 and Port C lower (C3 COI 

The Control Word Register can 9 be wrlttcn Into No 
Read operation of the Control Word Reqlrter IS allowed 

The 8255A contains three &bit ports (A. 0, and C). All 
can be configured in r wide variety of functional charac. 
teristlcs by tha system software but each has Its own 
special features or "personailty" to further enhance the 
power and flexlbillty of the 8255A. 

Pod A. 01% &bit data output latchlbuffer and one 8-bit 
data input latch. 

Pocl 0. One &bit data input/output latchlbuffer and one 
&bit data input buffer. 

Pod C. One &bit data output latchlbuffer and one 8.bit 
data input buffer (no latch lor input). Thts port can be 
divided into two 4.btt ports under the mode control 
Each 4-bit port contams a 4.bit latch and it can be used 
for the control signal outputs and status s~gnal Inputs in 
conjunction with ports A and B. 

PIN CONFIGURATION 

PIN NAMES 
-- 

s ' l l  l . , S T  I-, 

Figure 2. 8225A Block Diagram Showlng Group A and 
Group B Control Functlonn 



8255A OPERATIONAL DESCRIPTION 

Mode Selection 

There are three basic mcdes of operation that can be wlect. 
ed by the system software. 

Mode 0 - Basic InputjOutput 
Mode 1 - Strobed Input/Output 
Mode 2 - BI-D~rationJ 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 initiallution 
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 Porr 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 flipftops, will be met  whenever the 
mode is changed. Modes may be co rnb id  so that their 
functional definit~on can be "tailored" to almost any 110 
structure. For instance; Grwp 6 can be p r o g r a n d  in 
Mode 0 to monitor simple witch cloringr or display compu- 
tat~onal results. Group A could be progranmed in Mode 1 
to monitor a keyboard or taps reader on an interruptdriven 
baslr. 

140( ST r u a  
1 - I C I I V C  

Flgun 4. M o d .  Doflnttlon Fomut 

The mode delinltions and possible mode comblnatlons 
may seem confusing at first but after a cursory revlew of 
the complete device operation a slmple, loglcd VO a p  
prorch will aurfrce. The design of the 8 2 U A  has takm 
into account things such a8 efflclent PC boud layout. 
control signal detlnition n PC layout and complete 
functional flexlblllty to rupporl a l m t  m y  porlpheral 
device wlth no exturu l  logic. Such doslgn r.proeontr 
the mulmum use of the available plnr. 

Any ot h e i g h t  b iuo f  Pwt C c m  tmSI1orR.r(uunga 
single OUTput imruccion. Thb h n  nducr wttwua 
r . q u i m n h  in C o n t r d - l  'qgllut(ola 



lnput Control S lgnr l  Deflnlt lon 

ST0 (St- Input). A "low" on this input loads data into 
the input latch. 

IBF (Input Buffer Ful l  FIF) 

A *%i#~" on this output indiates that the data h a  b a n  
loadd into the input latch; in eneoca. m &nowledwent 
IBF is rt by STB input k i n g  b w  a d  is r m  by the rising 
dgn of the RO input. 

I N 1  R (Interrupt Roquert) 

A 'h'*" on this output cm be used to i n t m p t  the CPU 
when m input device is nqucrting rervicc. INTR is set by 
t h  is a "on", IBF is a "OK and INTE is a "on". 
I t  is rent by the falling 8- of RD. This poadur r  a l b m  
an input device to request mica from the CPU by simply 
strobing its data into t h  port. 

INTE A 

Controlled by bit set/rsoct of PC,. 

INTE B 

Controlled by bit rct/rarst of PC2. 

MODE 1 Input 

Output Control S lgnr l  Deflnlt lon 

OI)F (Output Buffrr Full FIF). The OBF output will go 
"low" to indicate that the CPU has written data out to 
the specified port. The OBF FIF will be set by the rising 
edge of the WR input and reset by ACK lnput being low. 

ACK (Acknowlodgt Input). A "low" on this input informs 
tlw 8255A that the data from port A or port 0 has been ac- 
cepted. In essence, a response from the peripheral 
device indicating that it has recelved the data output by 
the CPU. 

INTR (Intempt Aqwrt). A "hlgh" on this output can be 
used to Interrupt the C W  when m output devlce ha8 ac. 
crptod data t ranrml t td  by the CW, lNTR Is set when 
ACK ia a "one", OBF Is r "one" and INTE I8 a "one". Il la 
rrart by the falling edge of WR. 

INTE A 

Controlld by bit n t / r r t  of PCb 

INTE B 

Controlld by bit w t ~ n r t  of PC2. 

MODE 1 Outvul 



Flgun 5. Blt SoURe.rt Fonnrt 

Opontlng Modor  

MOOE 0 (Buk InpuUOutput). Thls functlonsl conflgurr- 
tlon provides simple lnput and output operrtlons for 
each of the three portr. No "handrhklng" Ir required, 
data Is slmply wrltten to or r e d  from r rpeclfled port. 

MODE 1 (strobad 1nputK)utpua rn l~  functional coo- 
flguntlon prwldr r  r n m n r  for tnnrfenlng PO data to 
or from r speclfled port In conjunction wlth strobes or 
"hndrhaklng" r l g ~ l r .  In mod. 1, port A and Fw t  B use 
the Ilnes on port C to generate or accept theso "hnb 
shaking" r l g ~ l r .  

MOOE 2 (S1rokd Bldlnctlocul Bua YO). Thlr functlonrl 
conflgurrtlon prwldes a means for communlcatlng wlth 
r pedphonl devlce or structure on r single Eblt bus for 
both trrnrmlttlng and recelvlng data (bldlrectlonal bus 
110). "Hrndrhaklng" slgnals are provlded to malntrln 
proper bur flow dlrclpllne In r simllrr manner to MODE 
1. Interrupt generrtlon and enablddlaable functions are 
rleo rvrllable. 

MODE 2 fbslc Functional Deflnltions: 
U d  in Group A only. 
One Wit, bidirectional 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 
a d  status for the &bit, bidirectional bus port (Port 
Al .  

Bldlmct lonr l  B u r  110 Control S lgnr l  Dmilnltlon 

INTR (Inl.rrupt Rmqtmrt). A high on lhis output can be 
used to lnterrupt the CPU for both ~nput or output opera- 
tlone. 

When Por t  C k k ing  u d  r nrmr/control for Pon A or B, 
these Ma c m  k aet or rast by udng the Bit S d R W  op 
oratlm just r if they w e  data output porn 

Interrupt Control Functlonr 
When tho 6255A 18 programmed to operate In mode 1 or 
mode 2, control rlgnalr are prwlded that can be u w d  re 
lnterrupt requert Inputs to lh CW. The Interrupt r e  
quest rlgnslr, gemrated f r y  port C, can be lnhlblted or 
enabled by rettlng or resetting the rssoclrted INTE f l lp  
flop, urlng tho blt reUreret tunctlon of port C. 

This function allows the Programmer to disallow or allow a 
specific 110 Cvica to interrupt the CPU without affecting 
any other device in the interrupt structure. 

INTE flip-flop definition: 

(BITSET) - INTE i s  SET - lnterrupt enable 
(BIT-RESET) - INTE is  RESET - Interrupt disable 

Note: All Mask flip-flops .ra utorn8tica)ly rast  during 
. mode ulection m d  dwice Resat. 

Mode 0 Baic Functional Definltions: 
l Two &bit ports and two 4bIt pons. 

Any port can bs input or output. 
Outputs r e  latched. 
l Inputs am not Inched. 

18 different InputfOutput wnfipvrrtlons r e  poolble 
In this Mode. 

Mod. 1 B r i c  Functional hfinitions: 

Two Gnwpr (Group A and Group B) 
E r h  prarp contains one &bit data port a d  one +bit 
controudJta pon. 
Th &bit dot8 port un k either lnpl t  or output 
Both inputs d outputs ua latched. 
T h  CMt port la u s d  for m n t d  nd status of the 
e-bit dot8 wn 

Output Opentlonr 

OTF (output ~ u i i e r  FUO. ~ h o  OBF output WIII go "low" 
to Indlcate that the CPU has wrltten data out to port A. 

- 
ACK (Acknowledge). A "low" on thls lnput enables the 
trl-state output buffer of port A to send out the data. 
Othemlse, the output buffer will be In the high im- 
pedance state. 

INTE 1 (lh. INTE FllpFlop Ar8oclrt.d wllh 0 0 0 .  Con. 
trolled by b ~ t  seureset o l  PC8. 

lnput Operations 

s S  (Strobe Input) 

ST0 (S l rok  lnput). A "low" on th~s  rnput loads data lnto 
the lnput latch. 

IBF (Input Buffer Full FIF). A "high" on th~s  output in. 
d~cates that data has been loaded Into the lnput latch. 

INTE 2 nh. INTE F I I ~ F I O ~  ~800ciat .d with IBF). Con. 
trolled by bil seureset of PC, 
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