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In the world of Textile Industry today, Automation is the key to
tomorrow’s technology. This Evergreen industry with all the blooming ventures
has many an advanced machines. The PREMIER HFT TESTER develboped by
Premier Polytronics Limited; Coimbatore is used to test the various fibers of
cotton. A method of quality assurance is extended to reduce the time span and

fatigue of workers, as time and energy are two valuable resources of mankind.

The firmware Project titled “80C320 CPU DEBUGGER” has two major
sections namely the Hardware and the Software divisions. The aim of this project
is to test the Controller board of the HFT tester and trace the defects if any. The
status of the CPU board is indicated by means of LED’s in the front panel of the
jig. The 80C320 controller used is the brain of this machine; its meticulous design
includes a number of peripherals of which every parameter needs to be tested for

the proper functionality of the machine.

On the Hardware front, three printed Circuit Boards have been fabricated
besides the Front Panel wherein the control switches and LED’s indicate the
status of the controller board. On the Software front, coding has been written in

the assembly language of 80C320.

- The Test Jig is a user-friendly interface that has found real-time
application in the company as the versatile CPU board is used in many of their

products.
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Premier Polytronics Limited is a part of the Premier Mill group. The
company was started in 1983 with technical and financial collaboration from
Zellweger Uster. From 1996, Premier has been independently manufacturing and

marketing worldwide.

Premier’s complete range of products includes Fibre testing, Yarn testing,
Online monitoring, Winding and continues to manufacture splicers with Mesdan,
Italy. The customers of Premier are about 1000 spinning mills currently. More

than 30% of the sales turnover comes from exports.

This ISO 9001 certified company had received the R & D award for the
years 96-97 and 97 -98. This company has CE certification for most of its
products and has received the Government of India Department of Electronics
award for excellence in Electronics. Besides this, Premier has received the EEPC

award for export excellence and the FITEI special export award in 98-99.

Any product of Premier Polytronics Limited has a seal of quality and is a symbol
of consistent competence. Premier is a company surging ahead in tune with

tomorrow’s technology offering the best in the field of Textiles.
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The PREMIER HFT TESTER is used to test the quality of various types of
fibers of cotton. The HFT is the acronym to high volume fiber testing. The
machine is semi automatic since the sample and the tested cotton has to be

inserted and removed manuaily. All the parameters are measured indirectly.
Parameters to be measured:

Length of the fiber
Strength of the fiber
Micronaire of the fiber

Colour of the fibre

Length of the fiber:

'The length of the fiber is measured using a separate module with the
aid of OPTICAL MEASUREMENT. The optical module consists of a
modulator and a demodulator. The modulator modulates the supply
frequency in a suitable range. We are going for modulation and
corresponding demodulation to avoid external light interference. A stepper
motor is used with a step size of 1.8 degrees / pulse. The length is obtained

from the number of steps moved by the stepper motor.

Strength of the fiber:

The strength of the fiber is measured using a FORCE
TRANSDUCER. The force transducer is of F-type. The force transcucer

consists of JAWS used for clamping the sample cotton. The jaw consists of



two parallel plates out of which one plate is fixed and the other plate 1s
movable. The strength for breaking the cotton is converted into the equivalent
difference current. This difference current is converted in to an equivalent

voltage.

Micronaire of the fiber:

In order to make the micronaire measurement, we place a known
weight of cotton inside the system. A burst of air is supplied into the system
where an air transducer is placed. This difference in air pressure is amplified
and converted into an equivalent voltage from which the micronaire 1s

calculated.

About the CPU board:

The 80C320 controller board is that which controls and coordinates
the functions of this ELECTROMECHANICAL machine. The machine 1s
called as an electromechanical machine because the electronic board controls
the movements of the pneumatic parts.

The Digital switches monitor the pneumatic part’s movement and
solenoid coils. The switch is ON when an input is given and OFF when an
input 1s nof given. The two inputs which the controller needs is the digital IN
and the state of the digital switches. The supply given to the coil is called as
digital OUT.

The pneumatic controls are established with the help of two stepper
motors. Stepper motor-1 controls the direction of motion (forward or
backward). Stepper motor-2 controls the pulse. 24v DC drives the stepper
motor. In order to avoid back EMF in the circuit we go for Drag and Drivers.

Drag and Driver circuit 1s an important circuit, which is similar to a

chopper, or a slipper circuit. The function of the dragon driver is to energize



the coil of the motor. With the toggling of the trigger switches, we can sense
the movements of the pneumatic movements.

To have a user-friendly communication with the machine, visual basic
6 is used as the front-end tool. The computer sends the input serial data to the
controller. In response, the controller sends the control signals to various
parts of the system.

A Fibro - sampler is used to check if the required amount of cotton in

order to check for the size, length and weight.

Sequence of operation for measuring length:

From the fibro sampler the sample cotton is placed in the machine on the
pulse switch .Now the pulse switch is activated and is in the ON condition and 1ts
status is sent to an inductive sensor. Now again the inductive sensor sends a pulse to
check whether the pulse switch is till in ON condition. If the condition is true. it
causes the toggling of the switches in the optical module and hence the length is

measured and displayed in the computer screen.



Our project deals with the testing of the CPU board of the Premier HFT
Tester, which has been developed at Premier Polytronics Limited, Coimbatore.
The various parameters to be tested are done by means of our Test Jig, which by
large means reduces the time involved in debugging and facilitates easy iracking
of errors.

The CPU board, which is to be tested, has a number of peripherals, the
functionality of which is under test. A firmware project - the Test Jig can be
divided overall into two parts — Hardware and Software. The Hardware side of
the project includes the building of three Printed Circuit Boards namely the Power
Supply Board, Interface board and the Display Board. The Front panel Display
board and the Back Panel board are also present besides the PCB’s. The Software
side includes the assembly language programming which is dealt with in detail
Jater. The wiring forms the bridge between the hardware and the software

The testing of the CPU board is made in a user-friendly manner, and the
testing of the modules can be done in a simple yet effective manner. The errors

may be identified and the needful may be done.

Area to be tested Test Methods

1. 81C55 Set in Dip switches and
the outputs are given
to LED’s.

o

. Serial Communication To transmit a fixed message
in MAX 232 (U8),write a
message in the program and
receive the same message

g
<

Write data on NVRAM,
retrieve it and display it in
PC.

. A/D Converter Some Analog inputs are

. D/A Converter given, one of them is

. Multiplexer elected using a multiplexer
In order to digitize we
Pass it through a ADC and
use a DAC to convert the
digital signal. thus when
the DAC outputs are
Correct, all the above
Peripherals are tested

N W b




................................ »CPU board (to be tested)
-------------------- pInterface PCB
—-pInterface plate

~p-Back panel board

”.y Front panel PCB
------------- » Front panel display board

The PCB’s that were fabricated are namely the Power supply board.
Interface Board and Display Board. The power supply board, which provides the
supply for the entire Test Jig, a transformer is present inside the Jig. The
Interface PCB is placed parallel to the top plate of the Test Jig, so that the CPU
board to be tested can be mounted on the jig through the J1 and J2 Euro
connéctors. The side of the Jig consists the power supply board. The interface
board forms the junction of all the signals. The signals from the CPU board come
to the interface board and then go to the display board. The display board consists
of all the input and output signals. The display PCB lies behind the Front panel.

which consists of all the control switches and output LED’s.



Required output from power supply:

VOLTAGE | CURRENT

+5V

+15V

-15V

+24V

1A

0.5A

0.5A

Block diagram of power supply:

—_p TRANSFORMER | BRIDGE RECTIFIER

FILTER CAPACITOR

Derived output in voltage

< FILTER CAPACITOR

Description of power supply circuits:

The blocks used in the circuit are
e Transformer
e Bridge
o Filter capacitor

e Voltage regulator

VOLTAGE REGULATO!

The transformer used is a step-down transformer. A bridge rectifier is used

followed by a voltage regulator. For positive output voltages we use a positive voltage



regulator in the 78 series and for a negative output voltage we us ea negative output

voltage regulator in the 79 series

Application Circuit:

Positive voltage Regulator:

IN4007
d
N
Vi 1 3 Vout
L78XX
2
Cl1 :i _—_L_i C2
0.33uF 0.1uF
Negative voltage regulator:
IN40Q7
N
Vi 2 3 Vout
L79XX
1
Cl —— - C2
2.2uF 1uF




The diode protects the device when the output voltages are b

uring differential load conditions, during power on/off etc..

W{ a o

220V
50Hz

|

Circuit diagram for an output of SV/1A:

(0-9)V

igher than input

Vin{ 1 7805
]
N :
L AP
- 470uF -
25V 25V

12V

50V

03BuF  2.2uF —— 0.1uF——5V

WaN

L

voltage range used for SV/1A is (8-20)V
Vo=5V
Vin=a minimum of 3V
~10VD.C
Vde=1.2 V *Vac
=10V
Vac~8.33V
So we require (0-9)V transformer.
Vin=11.7V
=12V



Circuit diagram for 15V and -15V output(0.5A):

Voltage range used: (18-30)V and (-18.5 to —30)V

(0-17)V
| N4007
S \ \ IN4001/7 =g
220V All 2| B
S OHz 7815 |
l A 3
L J 1
7 A70uF —— —7—0.33uF 2.2uF——0.lufF—7—1
50V S0V 50V SOV | 0.5
I
IN4001/7
—
+ + ]5 2.2ukF
470uF —— ——2.2uF | JuF ——S50V——1
50V S0V |50V 0
|
|
L 7915 }.
|




Voltages at points A and B:
Vo=15V
Vin=a minimum of 18V
~20VD.C
Vdc=1.2 V *Vac
=10V
Vac~16.6V
Vac~17V
So we require (0-17)V transformer.
Vin=11.7V
=12V

Circuit diagram for an output of 24V/0.5A:

IN4007
S \ ‘ IN4001/7 4
220V Vin| 17 e, 1.2
50Hz f
| \ 3 l
l ‘ \L oA R
- J00uF —— —7—0.33uF  0.1uF——0.2uF—724
50V 50V 50V 50V 0.5
|
A

voltage range used for 24V/0.5A is (28-38)V
Vo=24V
Vin=a minimum of 28V
~30VD.C
Vde=1.2 V *Vac
=26.66V
Vac~27V
So we require (0-27)V transformer.



Printed circuit board:

For 7805(ie 5V) package To3 package
All the rest,+12V,+15V and —15V,we use the 220 package,
The input voltages provided to board , are AC voltages:
0-12V used for +5V
0-15V used for +15V
0-24V used for +24V
0-17V used for -15V
We may use a 6-pin PTR, individual 2-pin PTR’s for the positive voltages. A
separate 2-pin PTR is given to avoid confusion.

Input side:

6-pin PTR 2-pin PTR

AC AC
12V 17.5

AC

15V

0

24V

in the output, PTR’s are connected, again a 6-pin PTR and voltages may be
checked using a DMM.

-15V

+5V

Ground

+15V

=24V

Ground
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INTERFACE BOARD

As the name indicates this board forms an interface or interlink between the
motherboard, which is to be tested and the display board where the outputs are
indicated. The signals from the motherboard are received in the interface board

and they are split up depending on their functionality.

They are
Signals going to the display PCB
Signals going to the back panel

Power supply signals

DESCRIPTION OF THE COMPONENTS USED

A 6 pin PTR has all the power supply signals necessary for the jig (i.e.) +5 V. +15
V,-15V,+24 V The 24 V provision is left for further use.
The 16 digital inputs and 16 digital output signals are divided using four 8-pin
headers. Now these signals are connected to the front panel end components like
switches and the LED’s using external wiring.
A 3 pin header which has the serial communication transmission signals like Txd
and Rxd
Thereisa 4 pin header which connects to the switches S17,S18, S19
(to be obtained)
A 6-pin header, which contains all the DAC, signals going to the display PCB for
further comparison.
A 6- pin header, which has external wiring with, the rotary switch in the front
panel.

Thus all the signals are separated and used as required. The interface
board has two euro-64 connectors upon which the 2- Euro connectors of the
motherboard will sit. Thus the interface board provides total interface to the

signals of the jig.
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DISPLAY PCB

The display PCB contains the necessary display circuitry. The end components
like the switches and the LED ‘s are placed on the front panel and the corresponding
wiring is done from the display PCB to the front panel and from the front panel to the

interface board.
In the display PCB we have the current limiting resistors necessary for the LED’s.

We have the Im339 comparator IC’s to compare the DAC output voltage levels and the

fixed voltage level of 2.29V

Components list:

Interface board] Components Quantity
Resistor network 2
Relimate conn-8pin 5
Relimate conn-4pin 3
Relimate conn-3pin 1
Relimate conn-2pin 1
PTR connector-6pin 2
Resistors-3.3k 1
Display board. 3 9k 1
4.7k 2
470E 30
DTCON-9pin 1
Relimate-2pin 2
Relimate-4pin 1
LED 30
LM339 2
PTR-2pin 1
Relimate-8pin 2
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The process of making of the PCB involves the following steps namely

e Drawing the schematic

e Routing the PCB

e Obtaining the legend

e Plotting

» Sketching the routes using copper ink
e FEtching

e Alcohol Treatment

e Assembling of the Components

Drawing of the Schematic:

The schematic is drawn using software called the Cadstar. This software has a
library, which contains almost all the electronic components, which are necessary for the
PCB. The electronic components are also classified according to their ratings. That is. for
example in the case of resistor, the various range of resistors like 1K, 10K, 100K etc are
present which can be made use according to the necessity. Thus using this library we

select the components required and draw the schematic.

Routing the PCB:

Now the schematic diagram has to be routed by using the option called Auto
Routing. In order to fulfill our circuit requirements some changes are made in the auto

routed PCB manually and finally we get the legend ready.



Plotting of the PCB:
From the legend obtained the points where the components are to be inserted are
plotted using the plotter. Then as the next step, the copper coated side of the PCB is filed

mildly using Eversheet.

Sketching the Routes using Copper ink:
A special type of ink is used to sketch the routes. The above process :s done
manually. Using photo-filming technique can also do this. There is not being any

intersection of the lines, have a start in used to avoid the intersection. .

Etching:

The process of etching is done using ferric chloride solution. The PCB is placed
in a tray containing the above solution. The tray is shaken slightly so that the ferric
chloride solution will react with copper. The copper chloride obtained as a result
dissolves in the water and is separated. Thus the routes (where the ink is present) above

the copper stay making the routes very clear.

Alcohol Treatment:

The PCB obtained in the above step is cleaned using Ether solution. Thus the

band is now ready for assembling.

Assembling of the components:

Now the components are assembled on the board and they are soldered. Now the

board is ready.



The central idea of the working of the project is that the EPROM in the
CPU board is removed and replaced by a test EPROM. The test EPROM
overrides the entire board. The software necessary for the controlling the micre
controller and other hardware is loaded into this EPROM.

Before loading or in fact programming the EPROM, the assembly
language codes are written using the assembler. The assembler\ that we have used
here in our project is called ASM A51. Intel Corporation developed this
assembler for the Dallas make micro controller chip 80C320. The software, which
is written, is loaded in the assembler and finally compiled. Now this particular file
is converted into hex file and is used to program the test EPROM. Now our
software sits on the board. The assembler Asm.a5] is very easy and comfortable
to use. It runs on DOS.

The instruction set of 80C320 shares a lot in common with the 80531

family. There are 111 instructions. They are based on the following categories:

> Arithmetic Instructions - 24
> Logical Instructions - 25

Data Transfer Instructions - 28
> Bit Manipulator Instructions - 12

Program Branching Instructions 22

Features of the Instruction Set:

Instructions are faster than the original 8051. The numerical average of all op
codes is approximately a 2.5 to 1 speed improvement. Speed sensitive
applications would make the most use of instructions that are three times faster.
Another important feature is the dual data pointer feature. It allows the user i

climinate wasted instructions when moving a block of memory.



1)
2)

4)
5)

6)
7

AREAS TO BE TESTED :

e DIGITAL MODULE

e ANALOG MODULE

« MEMORY MODULES:

e INTERNAL MEMORY MODULE
e EXTERNAL MEMORY MODULE
e POWER ON SELF TEST

DIGITAL MODULE:

In the digital module, we have two 8155 peripheral port interfaces. Each 8155
PPI consists of three ports namely port A, port B and port C. Out of which Port A and
port B are 8 bit ports and Port C is a 6 bit port. We now use the two 8 bit ports for the

purpose of checking the Digital module.
The logic behind checking the Digital lines is as follows

Configure port A and port B of one 8155 PPI as input port.

Configure port A and port B of the other 8155 PPI as output port.

The inputs are given to the ports through SWITCHES.

The outputs are displayed in the corresponding LED’S.

When one or more switches is closed, the voltage scan loop will detect the
corresponding line or lines and send the outputs to the corresponding LED’S

The glow of the LED’S indicates that the corresponding lines are without any error.

If any LED doesn’t glow it indicates that an error has occurred either in the LED or in

the corresponding ports.
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ANALOG MODULE:

In the analog module of the original CPU system, we have an 8 to 1
multiplexer with 8 analog signal lines as inputs. The output line of the multiplexer is
tied with the 12 bit bipolar (+10V to -1 0V) ADC. The output of the ADC is given 0
the 8 bit unipolar (0 to +5V) DAC.

The logic for the checking the ANALOG MODULE is as follows,

An analog voltage of 2.2Volts D.Cis generéted with a power supply voltage divider
network and this voltage is supplied to the 8 analog input lines of multiplexer through
an § way rotary switch so that only one input line is supplied at a particular time.
The line is supplied by the switch is sensed and the corresponding value for selecting
the sensed line is given to the selection lines of multiplexer.
Hence the particular analog voltage line is selected and the signal is sent to the ADC.
In the ADC, conversion is initiated by giving appropriate control signals and the
control loop is made to wait till the end of conversion indication by specific signais.
Once we get the end of conversion signal, the digitized data is read from the ADC
and is stored in convenient RAM locations, after the completion of the above process
the control is given to the DAC.
In the DAC, the digitized data from the ADC is again converted to analog voltage.
The analog output from the DAC is compared again with 2.2Volts with +/-10%
tolerance in an external comparator circuit using L‘M339, which drives green LED to
the forward biased condition.

Hence, when the output voltage generated by the DAC crosses the specified
threshold, the green LED glows showing that there is no error.

Incorporating appropriate conversion routines does the conv_ersion of digitized

data from 12 output lines of ADC to 8 input lines of DAC.



1)

MEMORY MODULE:

Memory locations from the first location are selected one by one sequentially. Data 1S

written arbitrarily in the same sequence for all the locations.

2) Now, the data in the RAM locations are read back and verified for their correctness

3)

by comparing with the original data.
If it is found that the data in the memory Jocation has been corrupted, we indicate that

glowing the appropriate LED’S has damaged the RAM.

POWER ON SELF-TEST:

A self-check routine is included in the system firmware. This routine is
positioned at the starting of the main routine. Thus routine flashes all the LED’S mn

the display panel board to ensure the proper working



Digital Module
U5: 8155 PPI (Programmable Peripheral Interface) with Port A, Port B.

Port C as output ports.

U4: 8155 PPI (Programmable Peripheral Interface) with port A and port B

as input ports and port C as output ports.

Move the address of port A of U4 to data pointer.

Read the data from the port A (i.e.,) input from first 8 switches
(S1-S8) and debounce these values.

Move the address of port A of U5 to the data pointer and move to
debounced data to port A of US.

Now the address of port B of U4 is moved to the data pointer and
the above mentioned process is repeated for port B.

All the steps mentioned above are put inside a loop and this total

scan loop is rotated in short intervals.

Memory Module

(a) External Memory Module:

In the CPU PCB the externally interfaced memory ranges from
6000h to7FFFh.

The data pointer is made to point the starting location (i.e.,) 6000h.
Sample data for writing into the RAM is stored in registers and is
incremented, as the data pointer gets incremented.

Data 1s moved from the register and is written into the location
pointed by the data pointer.

Now the accumulator is cleared and then the data from the written
location is again moved to the accumulator and is compared with

the original data previously written.



If the data’s match perfectly for all locations. the OK signal 1s
displayed.

If even one location looks damaged an error signal is displayed.

(b) Internal Memory Module

Inside the micro controller 80¢320, we have ON chip scratch pad
RAM with user area from 20h to 7Fh. .
The same logic applied in the testing of external RAM is applied

here.

Analog Module

An analog signal of 2.2V is given to an 8 way rotary switch, which
supplies 8 inputs of the multiplexer (CHO-CH7). Hence at a
particular point of time, only one analog channel (multiplexer
input) is fed.

The analog channel fed at a particular time 1s identified with the
aid of digital switches S1-S8. ‘

Selection values are outed at port C of U4 into the selection lines
of the multiplexer. Hence the supplied channel is selected and
connected to the ADC.

Initiate conversion in ADC and continuously check for End Of
Conversion (EOC) signal and store the digitized data in separate
memory location.

The data stored in the memory location s compared with the
corresponding values for it’s upper and lower limits.

If the conditions are satisfied on comparison, appropriate value is
sent to the DAC in order to drive the green LED, which is the OK

signal and the error signals are displayed.



Equating variables to corresponding
Address locations

v

Initialization of micro controller and PPI’'S

v

Clear ports A and B of U5

|
VF‘{

:

nram /

O




YES

YES

Analog

YES

)

Serial

:



v

Clear the status LED’S

v

Select the first memory location 20h

ﬂ

Write the data

v

Delay of 3T-states

y

Read the data back from same memory location

[F ZERO
FLAG IS
SET

Compare the return with the data read back
from the particular memory location

v

Increment the address of
memory




r Clear the status LED’S ]

v

Select the first memory location 6000h

e |
ﬁ Write the data J

v

‘— Delay of 3T-states j

v

F{ead the data back from same memory location J

IF ZERO
FLAG DO
SET

Increment the address of
memory

Is the
mem loc
TFFFh

YES
L O ER




Load Ro with M

NO

Move the address of input port Aof U4 to0

DPTR

v

Debounce the data at the same input port A
of U4

Move the address of the output port A of U5
to DPTR

!

Move the address of the input port B of U4

]

|

to DPTR

Febounce the data at the same input port 4\

1] =

—

rMove the address of output port B of U5 to

DPTR

v

[ Decrement RO by one 4\

YES

First




Clear the status LED’s

v

Clear port A and port B of U5

v

Get the input from port A of U 4

If any
key is
pressed

|
|

If Slis YES

pressed SE_000

IfS2is
pressed

IfS3is YES

pressed

IfS41s
pressed



IfS5is
pressed

IfS61s
pressed

IfS7 is
pressed

If S8 1is
pressed

RV

Move the address of port C of U4 to DPTR

v

Move selection value 00h to the pointed location




Move the address of port C of U4 to DPTR

E/Iove- selection value 01h to the pointed location

e

r Move the address of port C of U4 to DPTR J

y

E/Iove selection value 02h to the pointed location J

Move the address of port C of U4 to DPTR J

v

Move selection value 03h to the pointed location J




ié

Move the address of port C of U4 to DPTR

v

Move selection value 04h to the pointed location

) ¢

Move the address of port C of U4 to DPTR

v

Move selection value 05h to the pointed location

) ¢

Move the address of port C of U4 to DPTR

y

Move selection value 06h to the pointed location

I



Move the address of port C of U4 to DPTR J

v

Move selection value 07h to the pointed location \ ‘

Initiate conversion by giving start conversion pulse J

v

Wait for end conversion signal from ADC

v

Read the MSB and LSB data from ADC

v

Store the digitized data in convenient RAM locations

v

Move the address of port B of U5 to DPTR

v

Move the LSB digitized data to port B of U5

v

Move the address of port A of U5 to DPTR

v

Move the MSB digitized data to port A of U5

v

Subtract 0800h from digitized data

N



NO
Subtract 096Fh from the d1g1t1zed data

r Subtract 0928h from the digitized data

NO



Clear the status LED

v

Move the data to be transmitted to SBUF

NO

ti=1

YES

SQubtract the data received from data sent




Pairs of LED’s glow alternatively

{irst

i

Single LED glow in sequence

L

YES

first

y



Pairs of LED’s glow alternatively

|

YES

first !

0

Single LED glow in sequence

YES




Pairs of LED’s glow alternatively

first

g

YES

Single LED glow in sequence |

first )

3

YES




Pairs of LED’s glow alternatively

first

3

Single LED glow in sequence



-~)<~k******************************************************w
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; HFT9000 TEST JIG PROGRAM

-*********************************************************
’

;Microcontroller
;Peripheral interface
; RAM

:AD Converter

:DA Converter

; EPROM

- 80c320

- 8155

- 48208

- AD 574

- TLC 7226

27C512

;******************************************************xr*x

;Digital in ppi u4

ppli ud_cw
ppl u4d_pa
ppi ud_pb
ppi ud_pc

;Digital out ppi_ud

ppi ub5_cw
ppi_uS_pa
ppi_uB_pb

: Interal RAM locatio

intmed a
intmed b
intmed C

count

equ

equ

equ

equ

equ
equ

equ

ns

equ
equ
equ

equ

0e000h :control word
0e001lh ;port a
0e002h ;port b
0e003h ;port ¢
0c000h .control word
0c001h ;port a
0c002h ;port b

038h ;

03%h .averaged LSB
03ah .averaged MSB
03bh . for taking averads



data_hi
data_ lo
ckcon

conv_cC

intmed C

convﬁb

intmed Db

; ADC

ADC

; DAC

dbl
db?2
db3
db4
db5
db6
db7
db8
dcl
dc?2
dc3
dcé
dcb
dcé
dc’
dc8

strt_conv

lsb_rd

equ
equ
equ

equ

equ

pbit
pit
bit
bit
bit
bit
bit
bit
bit
bit
bit
bit
bit
bit
bit
bit

equ

equ

03ch
03dh

:MSR data
:1.SBR data
08eh ;C

020h sconverted data of

Hh

021h :converted data ©
20n.0

20h.1

20h.2

20h.3

20h.4

20h.5 ;
20h.6 ;
20h.7 ;pit initializations
21h.0 ;
21h.1

21h.2

21h.3

21h.4

21h.5

21h.6

21h.7

0a000h ;start conversion for

0a001h :LSB data read



dac 1
dac 2
dac 3
dac 4

;***************************

org

1jmp

org

reti

org

reti

org

reti

org

reti

org
lcall

retil

org

reti

org

reti

org

reti

Oh

start

03h

Obh

013h

1bh

23h

ser_deci

2bh

03bh

043h

equ
equ
equ

equ

04000h
04001h
04002h
04003h

:first dac
;second dac
;third dac

; fourth dac

*~k***********************%***xk



org 04bh

reti
org 053h
retl
org 05bh
reti

0rg 0100h

start:
mov sp, #07fh
clr ea
lcall key deb
lcall init 80c320
lcall init uéd_ppi
lcall key_deb
lcall init ub_ppi
lcall key deb
lcall key deb
lcall key_deb
lcall delay 1
lcall delay_ 1
lcall clr ports
lcall key deb

1jmp main_loop

;************************************************************



init 80c320:

mov
mov

0110 b
mov
mov
mov
setb
clr
;setb
setb

ret

;*****************
init u4_ppi:

mov A, #0ch

c-->o/p

tmod, #00100001b

ckcon, #017h 7 $#016h ;0001 0010

scon, #010100008B

thl, #0e6H

£1ll, #0e6H
trl
exl
ea

es

mov dptr, #ppi_ud_cw

movx @dptr,A

ret

init u5_ppi:
mov A, #003h

mov dptr, #ppi_ud_cw

movx @dptr,A

ret

clr ports:

mov dptr,#ppi ud_pa

;clears the port-a of

mov A, #0ffh

movx @dptr,A

mov dptr, ¥ppi uS_pb :clears the port-b of

;port a-->i/p port b-->1/p

;port a-->o/p port b-->0/0

a5

ud

I

0CO1

*************************************4:**wv‘r%r

Cort



movx @dptr,A
ret

-***********‘k***************‘k*******************‘k****‘k‘x*rﬁ'«rv‘v‘
2

mov dptr,#ppi_ud pc
mov a,#001h

movx @dptr,a

se_OOl:

19mp adc mod
;******************************************************w*****

mov dptr, #ppi_ud_pc
mov a,#002h

movx @dptr,a

se_OlO:

1jmp adc_mod

**********************

******************w*******%*7‘(

;*********

mov dptr,#ppi_ud_pc
mov a,#003h

movx @dptr,a

se_Oll:

1jmp adc_mod

*****************************‘k****wr***rrx**

;****************
mov dptr,#ppi_ud_pc
mov a, #004h

movx @dptr,a

se_lOO:

ljmp adc mod
-'k***********************************************‘k***tf.‘kr‘x*x‘x*

mov dptr,¥#ppi_ud_pc
mov a, #005h

movx @dptr,a

se 101:

19mp adc mod
*********************%************

;**************************

mov dptr,#ppil_ué_pc
mov a, #006h

movx @dptr,a

se_llO:



1jmp adc_mod

,-******************-k*************************************k***
se 111: mov dptr,#ppi~u4_pc

mov a, #007h

movx @dptr,a

1jmp adc_mod
;***************************************************‘K*****‘kf‘{
se 000:

mov dptr, #ppi_ud_pc

mov a, #000h

movx Q@dptr,a

1imp adc_mod

;*****************************************************x*x**x*

adc_mod:
mov intmed a, #0h
mov intmed_b,#Oh
mov intmed_c, #0D
mov count, #010h
Temp:

mov data hi, #0h
mov data lo,#0h

clr a

mov dptr,#strt_conv
movx @dptr,a

mov déta_hi,#Oh
mov data lo, #0h

nop

lcall stil conv

mov dptr,#strt_conv



addc

;**********

se 000xx:
se 001xx:
se 010xx:
se 011xx:
se 100xx:
se 101xx:
se_110xx:

se~111xx:

,-************************

movx a,@dptr
swap a

mov data_hi,a
mov dptr,#lsb_rd
movx a,@dptr
swap a

clxr C

a,intmed_a

mov intmed &a,a
mov a,data_hi
addc a,intmed b
mov intmed b, a
mov a, #0h

addc a,intmed_c
mov intmed C,a
djnz count,temp

1jmp dac_mod

19mp se_000
1jmp se_001
19mp se_010
1jmp se_0O11
1jmp se_100
1jmp se_101
1jmp se 110
1ymp se_111

******************************

****************w***

*******************************x****



loop 100:

start*2:

setb pl.1
setb pl.4
setb pl.>

lcall clr ports
lcall delay_ 1
clr a

mov dptr, #ppi_ué_pa
movx a,@dptr
mov R4, a

lcall key deb
clr a

nop

movx a,@dptr
xrl a,Rd

inz start 2

mov a,#0ffh
mov r0,a
xrl a,r4

jz se_clear

mov a,#0feh
mov rQ0,a
xrl a,R4

jz se 000xx

mov a, #0fdh
mov r0,a
xrl a,R4

jz se_001xx

;anlog module

check routine



mov a, #0fbh
mov r0,a
xrl a,R4

iz se 010xx

mov a,#0f7h
mov r0,a
xrl a,Ré4

1z se 01lxx

mov a, #0efh
mov r0,a
xrl a,R4

jz se_100xx

mov a,#0dfh
mov r0,a
xrl a,Ré

jz se_101xx

mov a, #0bfh
mov r0,a
xrl a,R4

Iz se 110xx

mov a,#07fh
mov r0,a
%xrl a,R4

jz se_111xx

1jmp first



-*******************************~k*************************:%vkx
r
stil conv:
setb p3.2
repeat: nop

1b p3.2,repeat
ret

;*********************************~k**********************xxrx

loop 100x:
1imp loop 100

;***************************************************7«********

main loop:

first:
clr a
mov a, 20h
anl a,#00dh
«xrl a,$000h

"

jz loop 000xx :flashing the leds initially

mov a,20h
anl a,#00dh
xrl a,#001lh

Jz loop 001 ;internal RAM check routine

mov a,90h
anl a,#00dh
zxrl a,#004h



Jz loop 010 ;external RAM‘check routine

mov a,90h
anl a,#00dh
xrl a,#005h

iz loop 011x ;digital module check routine

mov a, 90h
anl a, #00dh
xrl a,#008h

Jz loop 100x :analog module check routine

mov a, 90h
anl a,#00dh
xrl a,#009n

Jz loop 101x :serial comn check routine

1jmp first

;****************************************************xwx*“ﬂr*vf
se clear:
lcall clr ports

1jmp loc_fault_dac

;****~k************************************************r**x*xx
loop 101x:
1imp loop 101

;**********************‘k****************************‘k***xx***
loop 010:

setb pl.1 .external RAM check routine

setb pl.4

setb pl.5

lcall delay_ 4



mov dptr,#O6000h
mov RS, #000h ;data
mov R6, #000h ;count 1o
mov R7,#000h ;count _hi
Lopl:
mov a,R5
movx @dptr,a
clr a
nop
nop
nop
movx a,@dptr
clr ¢
subb a,R5
inz loc_fault eramx
inc rb5
inc dptr
mov r6,dpl
mov r7,dph
clr ¢
mov a,rb
subb a, #0ffh
mov a,xrl
subb a, #07£fh
pfe lopl

jmp loc_ok_eram

;*************************************************x**r***-****

loop 000xx: 1imp loop 000x

,-*************************************************7’:**wx*w***k



loop 001:

setb pl.1 ;internal
setb pl.4

setb pl.5
lcall delay_4

mov r2,#0h ; COUNT
mov R1,#020h

mov R5,#000h ;data

J1:

mov a,rbd
mov @R1,a

clr a

nop

mov a,@R1

clr ¢

subb a,R5

Jnz loc_fault sram
inc RO

inc R1

inc r2

mov a, #07fth

clr c

subb a,R1

jnz J1

jmp loc_ok _sram

RAM check routine

;**************************-k****************************vrx***

start 2x: lcall clr ports

1limp start 2

;********************************************************x***



mov dptr, #ppi_ud_pa
movx a,@dptr

xrl a,r0

jnz start_2x

19mp loc_ok_dac

’-*********************************************************7‘(**

loc_fault_eramx:
1imp loc_fault eram

,-****************************************************x*****v‘r*

loc_fault_dac:

clr pl.5
setb pl.4
setb pl.1

lcall delay_1

setb pl.b5
clr pl.4
setb pl.1l
lcall delay_1
setb pl.5
setb pl.4
clr pl.1l

lcall delay 1

mov a, 90h

anl a,#00dh

xrl a,#008h

jnz firstx

mov dptr, #ppi_ué_pa
movx a,@dptr

xrl a,r0

jnz start_2x



loop 000x: 1jmp 1oop_ 000
loop 011x: 1imp loop 011

;**********‘k*****‘k***********************************Y****r‘rx

firstx: l1call clr ports
1jmp first

;******************************‘k*******************x***x**rx*

loc_ok_sram:
1call flashl
mov a, 90h
anl a,#00dh
xrl a,#001h
iz loc_ok_sram

1jmp first

;***********-k**************-k***********************w**x******

loc_ok_eram:
1call flashl
mov a, 90h
anl a,#00dh
xrl a,#004h
jz loc_ok_eram

19mp first

;***********'k**************************************r******x**
loc_ok_dac:

1call flashl

mov a, 90h

anl a, #00dh

xrl a,#008h

jnz firstx



1jmp loc_fault_dac

-*~)<********************************************************xk
’

loc_fault_ sram:

clr pl.b5
setb pl.4
setb pl.l

lcall delay_ 1

setb pl.5
clr pl.4
setb pl.l

lcall delay_1

setb pl.>
setb pl.4
clr pl.l

lcall delay_ 1

mov a,90h

anl a,#00dh

xrl a,#001h

jz loc_fault_sram

1jmp first

;************************************************************

loc_fault eram:

clr pl.5
setb pl.4
setb pl.1

lcall delay_1
setb pl.5
clr pl.4



setb pl.1

lcall delay_ 1
setb pl.>5

setb pl-.4

clr pl.1l

1call delay_1

mov a,90h

anl a,#00dh

xrl a,#004h

4z loc_fault_eram

1jmp first

;********************************************************x*x*

loop 000: .flashing the LEDS initially

1call flash
1jmp first

;************************************************************

loop 011: ;digital module check
routine

clr pl.l

clr pl.4

setb pl.5

mov RO, #004h :count for scanning four times
startl:

mov dptr,#ppi_ud_pa
movx a,@dptr

mov Ré4,a

1call key deb

movx a,@dptr



xrl a,R4

inz startl

mov a,R4

mov dptr,#ppi_ud_pa

movx @dptr,a

nxt port:

updt:

mov dptr,#ppi_u4_pb
movx a,@dptr

mov R4,a

lcall key deb

movx a,@dptr

xrl a,R4

Jnz nxt_port

- A

mov dptr, #ppi_ud_pb
mov a, R4
movx @dptr,a

djnz r0,startl

1ljmp first

,-**************************************************

flash:

setb pl.l
setb pl.4
setb pl.>S
lcall delay 1

clr pl.1l
clr pl.4
clr pl.5

lcall delay 1

ret

**7‘(*******



-****************************************************
r

flashl:
setb pl.l
clr pl.4
clr pl.5

lcall delay 1

clr pl.1
clr pl.4
setb pl.5

lcall delay 1

clr pl.5
clr pl.1l
setb pl.4

lcall delay 1

ret

* Kk ok ok k ok ok ok

;*****************************************************x******

delay 1:
mov R4,#007h

1P3:
mov R3,#0ffh
1p2:
mov R2,#0ffh
lpl: nop

djnz r2,1pl
djnz r3,1p2
dinz r4,1p3

ret

,-************************************************************

delay 4:
mov R4, #02dh
LP6:

;equals 45 in decimal



mov
1pb5:
mov
lp4:
dijnz
djnz
dinz

R3,#0ffh

R2,#0ffh
nop
r2,1lp4
r3,1p5
r4,lpb

ret

,-************************************************************

key deb:

mov rl,%#01h
loop3:

mov r2,#0£ffh
loopZ:

mov r3,#0£fh
loopl:

dijnz r3, loopl

dijnz r2, loop?

dinz rl,loop3

ret

,-********_******************************-k*********************

dac_mod:

1jmp out 8155
dacl: clr ¢
mov a,intmed_b
subb a, #00h

mov a,intmed ¢

subb a, #08h



jnc comp_a
l1jmp dac_fault

4 ok kK KKK

comp_a:
clr c
mov a,intmed b
subb a, #06fh
mov a,intmed ¢
subb a,#00%h
jnc comp_b

limp dac_fault

;*************************

comp_b:

clr c

mov a,intmed b

subb a, #028h

mov a,intmed_c

subb a, #00ah

jc dac_ok

1imp dac_fault
;*************************
dac_fault:

1jmp loc_fault_dac

mov a, #0£ffh
- mov dptr,#dac_l
movx @dptr,a
H mov dptr,#dac_2
movx @dptr,a

mov dptr,#dac_3

-k************************

***********************r**

***********************************

***********************************



14

r

’

r

movx @dptr,a

mov dptr,#dac_4

movx @dptf,a

lcall delay_ 4
1jmp first

;************************************************

dac_ok:

1jmp loc_ok_dac

mov a, #0h

mov dptr,#dac_1
movx @dptr,a
mov dptr,#dac_Z
movx @dptr,a
mov dptr,#dac_B
movx @dptr,a
mov dptr,#dac_4
movx @dptr,a
lcall delay 4

1jmp first

,-************************************************

out 8155:

mov
cpl
mov

clr

rlc

jc

clr

a,intmed_c

a

conv_c, #000h
c

a

bl

dbl

*********‘k**

************



blx:

b2x:

b3x:

bdx:

b5x:

box:

b7x:

b8x:

clx:

rlc a
jc b2
clr dbZ

rlc a
jc b3
clr db3

rlc a
jc b4
clr db4

rlc a
jc bbS
clr dbb

rlc a
jc b6
clr db6

rlic a
jc b7
clr db7

ric a
jc b8
clr db8

mov a,intmed b
cpl a
mov conv_b, #000h
clr c
rlc a
jc cl
clr dcl
rlc a
jc c2
clr dcZ



c2x: rlc a
je c3
clr dc3

c3x: rlc a
jc c4
clr dc4

cldx: rlc a
jc c5
clr dcS

cbhx: rlc a
jc c6
clr dcé

c6x: rlc a
jc ¢
clr dc7

cix: rlc a
jc c8
clr dc8

c8x: mov dptr,#ppi_ud_pa
mov a,conv_c

movx @Qdptr,a

mov dptr, #ppi_ub_pb
mov a,conv_b

movx @dptr,a

lcall delay 1
lcall.delay_l

1jmp dacl

,-************************************************************



bl:

b2:

b3:

h4:

b5:

b6:

b7:

b8:

cl-

c2:

c3:

setb

1jmp

setb

1jmp

setb

1jmp

setb

1jmp

setb

1jmp

setb

1jmp

setb

1jmp

_ setb

1imp

setb

1jmp

setb

1jmp

setb

13mp

dbl
blx

db2
b2x

db3
b3x

db4
bdx

db5
b5x%

db6
bo6x

db7
b7x

db8
b8x

dcl

clx

dc?2

c2X

dec3

c3x



céd: setb dcé

1jmp c4x

c5: setb dcb

1imp C5X

c6: setb dc6

1jmp C6X

c7: setb dc7

19mp c7x%

c8: setb dc8

1jmp CBX

;*********************************Jc************************7‘(*

setb pl.1 ;serial routine checking

setb pl.5
1call delay_ 1
1call delay_1
mov data~hi,#0
mov rl, #0£h ' ; COUNT
sl:
mov data hi, #0
l1call send_char
;lcall delay_s
; ROV a,data_hi

;clr c



;subb a,rl
iz slcon
; 1jmp loc_fault_serial
;slcon:
setb pl.1l
lcall delay_ 1
lcall delay_1
djnz rl,sl
1imp loc_ok_serial

;************************************************************

send_char:

mov sbuf, rl
wait:

jnb ti,walt

clr ti

clr pl.1

lcall delay_1
lcall delay 1

ret

,-************************************************************

serial:

;***
clr ri
push acc
mov a, sbut
mov data hi,a
pop acc
ret

,-************************************************************



ser deci:

. kKoK
r

inb ri,ser_rtn_i
1imp serial

Ser_rtn_i:

clr ti
clr ri
ret

;************************************************************
delay.s

mov r2,#0ffh
s2:

nop

djnz r2,s2

ret

;************************************************************

loc_fault_serial:

clr pl.5
setb pl.4
setb pl.l

lcall delay_ 1

setb pl.5
clr pl.4
setb pl.l

lcall delay 1

setb pl.>5
setb pl.4
clr pl.1

lcall delay_1

mov a,30h



anl a,#00dh
xrl a,#00%h
Jjz loc_fault_serial
1jmp first
;********************************************************XW**
lJoc_ok_serial:
lcall flashl
mov a, 90h
anl a, #00dh
xrl a,#009h
Jz loc_ok_serial
ljmp first

;*******************-k-k********************************%****x*

end



The Central Processing Unit board, which is to be tested using the Test Jig. 1s the
controller of the machine and has a number of peripherals. Each and every line of the
PCB has to be tested for its functionality by using the test jig. Different testing
methods have been designed and carried out with the help of the spécialized hardware
and software.

The different modules to be tested are

Digital module

Analog Module

External RAM

Internal RAM

Serial Communication

Now our aim is that the operator who is testing the CPU board need not have a deep
Knowiedge about the board and the peripherals in it but still should be able to operate
The test jig. The operator other than comprehending the procedure to operate the jig,

should also be able to report which peripheral on the CPU board is at fault when the

error is reported on the front panel.

The detailed view of the front panel is shown in the figure






\4

Description of the Display Panel :

The display panel has 16 Light Emitting Diodes (LED’s) on the first row and 1s
named L1 — L16. This representation is for the Digital Outputs.

The second row has 16 corresponding switches named .S1 - Si6. This
representation is for the Digital Inputs.

Three switches S17, S18 and S19 are provided. These switches are selection
switches, which indicate the module or the peripheral to be tested.

The two LED’s Txd and Rxd, which are provided, indicate the end of
transmission and the end of reception.

We have a rotary switch in order to feed a channel among CHO — CHY7, in the
analog module.

We have a 4*3 matrix of LED’s. The LED’s E1, E2 and E3 indicate the
OK/ERROR condition while the peripherals are being tested. The fourth LED 1n the

first column is used to indicate the Power on or in other words the functioning of the

jig.
OK condition — 2 LED’s among E1, E2 and E3 glow at a time.
ERROR condition - E1, E2 and E3 glow alternately.

The second and the third column of LED’s are used to indicate the DAC outputs.
The extra column of green LED’s that are indicated is for the future expansion if any.

A variable Potentiometer is provided in the display board below the variable
switch for future development.

At the back panel, which is provided at the back of the test jig, we have a chord
that is to be connected to 230 V AC mains.

We have the ON/OFF switch and a FUSE provision provided at the back panel.



Steps to be followed while using the Test Jig:

» The chord present in the back panel has to be connected to the 230 Volts AC supply
and switched ON.

» Now the power supply LED is ON indicating that the jig has its supply ;/oltage
necessary.

» POST — Power On Self Test

Now as soon as the main switch is ON, the 16 LED’s L1 - 1,16 are checked for their
functionality. This is a default routine that has been included in the software.
They glow for a second indicating they are OK and in working condition. If in case,
any one of the LED’s do not glow during the POST, it is an indication that the LED 1s
not Ok by itself and there is no problem with the functionality of the jig. The LED has
to be replaced to obtain the result.

»  Now after the POST, initially when the S17. S18 and S19 are in the combination G-
0-0, we have the flashing of the LED’s. The flashing of the LED’s E1, E2 and E5
shows that no module is selected. Again in this case too, we may use this flashing as a
means to check for he working of the three LED’s, if one of the LED’s does not glow
while the combination 0-0-0 is selected, then that indicates fault of the LED and not
in the functionality of the Jig.

»  After the flash routine, we may now select the switches according to the module to

be tested. The combinations are indicated below:



LI

S17 l S18
0 0
1 0

1
0 0
0

0 1 1 "External |

0 i
0

S19 Module
Flashing |
Internal

RAM

Digital |
]

Analog |

The various modules to be tested are indicated above. The procedure for testing of the

various modules is given henceforth.

Digital Module :

WeAﬁrst select the combination 1-1-0 in the switches S17,S18 and S19 in order to

select the digital testing module.

Now the E1, E2 and E3 indicate the selected combination. The orientation of the

LED’s and the switches can be shown using the figure below:

1]

S17 S18 S19

» E2
» E3

Now that we have selected the digital combination, we may give the Digital

Inputs through the switches S1 — S16, and the corresponding outputs 18 shown in the

LED’sL1-Ll6.1fa corresponding LED does 1

ot glow when the switch is turned on,



(OS]

(OS]

it indicated an error in either the Digital input or the Digital output module. The error

can be identified.

Internal RAM:

The combination for the switches S17, S18 and S19 1-0-0 is selected thereby

Selecting the testing of the Internal RAM module.

Checking of each one of the memory locations does the testing of the Internal
RAM, and if an error in a particular location is found, then immediately the check 1s
terminated and the error is displayed. The system will abort from the loop.

The E1, E2 and E3 indicate the OK/ERROR condition.

External RAM:

The combination for the switches S17, S18 and S19 0-1-0 is selected thereby
Selecting the testing of the External RAM module.

Checking of each one of the memory locations does the testing of the External
RAM, and if an error in a particular location is found, then immediately the check is

terminated and the error is displayed. The system will abort from the loop.
The LED’s E1, E2 and E3 indicate the OK/ERROR condition.

Analog Module:

The combination of S17, S18 and S19 switches 0-0-1 is selected thereby
Selecting the testing of the Analog module.

Select the Channel 0 — Channel 7 in the Rotary switch provided.
3. The corresponding channel 0 to channel 7 should be selected in the switches
g1 — S8. It should be noted that the selection of the channel in the Rotary switch and
the selection of the channel in S1-S8 switches should be done simultaneously. if
either one is not selected at a point of time or if there is a delay in the selection of

either switches, the LED’s E1, E2 and E3 will indicate an ERROR condition until the



switches are selected. Care should be taken that the selection of switches is done
attentively in order to avoid the error shown in the LED’s E1, E2 and E3 mistaken for
the error in the CPU board. During the testing of the Analog module, we display the
digitized 12-bit value that is the output of the ADC in the 16 LED’s that are provided
in the Display board. We have split the representation of the digitized value 1nto 4.
each representing one digit between the 16 LED’S. So in the disp\lay that you see in

L1 - L16 using the 8421 weighted codes, we may decode the value.

O 0O 0O OO 0O 0O 0 OO OO0 OO0 0 o0
N J N\ WARN J
' ~ -~ 2\ e

1% nibble 2™ nibble 3™ nibble 4™ nibble

4. During the testing of the channels 0 -7, it is not necessary to RESET to the
Initial condition in order to test a subsequent channel. The software written

Is compatible to test the channels online without resetting each time.



HANDOUT




80C320 CPU DEBUGGER

Default check : Power On Self Test (POST)

Testing Procedure :

o Select the switches S$17, S18 and S19 to test required module

S17 S18 19 Module
0 0 0 Flash
1 0 0 Internal RAM
0 1 0 External RAM
1 1 0 Digital
0 0 1 Analog
1 0 1 Serial Comm

o For all routines status indicated by E1, E2 and E3 LED’s

OK condition - 2 LED’s glow at a time

ERROR condition- LED's glow alternately one at a time

o Digital Module : 1. Select switches S17,518 and S19.
2. Check for Digital OUT LED’s L1-L16 by
Corresponding Digital IN’s given through switches

e Analog Module : 1. Select switches S17, S18 and S19.
2. Select Rotary switch to required channel to be
Tested ranging from CHO-CH7.
3. Select the switches S71-S8 for CHO- CH7.
4. Check E1, E2 and E3 for Ok/Error condition.

During the checking of the Analog Module, we also dispiay the corresponding
Digitized value of the channel being tested which is displayed in the LED’s L1-L16.

The Digitized values:

Analog values

Digitized values

1.7 volts 085C h
2.2 volts 09C0 h
2.7 volts 0A26 h




There were a number of hurdles we had to cross to complete this project.
We learnt that in the practical field, we had to spend hours trying to identify the
problem and then device means to solve it. A few of the significant ones we have

mentioned below:

During the testing of the Power Supply board we fabricated, we encountered a
short between a screw in the heat sink and the To3 package. We were not getting
the required voltage because of this, it took some time to identify the cause and
then we placed a non-conducting material between the heat sinks and the IC’s.
Initially during the planning phase of the fabrication of PCB’s, we started out as
making the PCB’s through Auto Routing and Using the Photo- Filming technique.
It was taking a lot of time and then we thought of the alternative of drawing it
manually and etching it.

During the testing phase of our software, we noticed that our Digital Module was
not working. None of the 16 outputs were reflecting in the LED’s. We were
constantly checking and modifying our software, but after a detailed study we
found that there was a connection missing in the CPU board that they had given
us to test. When we included a short in the CPU board, the Digital module
worked.

During the wiring phase, we noticed that we had shorts in the circuits to a very
large extent when we had completed around 10% of the wiring. We rechecked the
entire connections and found no fault. We then noticed that we had not used a
sleeve at the connecting points.

While writing the software, the delay calculations that we had done were not
practically getting implemented. For example if we have set a 1 ms delay, while
testing the Jig we would not obtain this delay. So according to the practical

requirement, we changed the delay by trial and error method.



(1) The parallel checking of the modules is not supported. (i.e) not more than
one of the defined modules can be checked simultaneously.

(2) The analog module to be tested has to be represented by selecting a digital
switch of port A.

(3) In the serial communication module it is not possible to test both the
transmission and reception of data without PC link. Hence the serial
communication module can be completed only after the system is made PC
enabled.

(4) In each of the modules, only error conditions can be detected and the type of

error cannot be spotted.

For example an error in digital module may be any of the following kind.

e Total port failure

e Any discontinuity in the PCB route lining

e Failure of the decoder to produce chip select signals so that the chip itself
may not get the signals selected.

e In both the internal and external memory modules the damaged memory
locations cannot be identified. This is because the memories check loop 13
aborted once a damaged location is encountered.

e The analog channel can be fed with a fixed voltage only and it cannot be

varied.



The system can be interfaced with the PC by connecting the serial port of
the test jig with any serial port of the PC (LPJ ports). The selection of different
modules can be given as commands. For this affront end (GUI) with necessary
options has to be designed. Hence as the commands are given, each command is
interpreted into the signals with specific standards and transmitted serially out of
the PC through the serial port to the jig. Therefore the jig firmware has to sense

the given command and switch to that particular module.

Once the testing of the module is completed inside the jig, the results or

the status of the peripherals tested has to be transmitted back to the PC.

Hence all the operations of the jig can be made PC enabled through the
serial link. Once the jig system is PC enabled, the following features can be

added.

(1) Readable text messages about the status information can be displayed in the PC
instead of LED indications.

(2) During the checking of a module comprising a few peripheral IC’s, the operation |
of each peripheral unit can be tracked and the online information / status about
each unit can be displayed as the process dynamically goes on.

(3) While checking of the memory module (both internal and external), the check
loop is made to scan through the entire range of memory locations and at the end
of the check routine, in case of error, a list of damaged locations may be
displayed, so that, if possible the user may use the rest of the memory locations
which are not damaged.

(4) The analog module can be tested for different levels of analog voltage inputs.



The project “80C320 CPU Debugger” was a success. The working model
of the Test Jig is being used at Premier Polytronics Limited, Coimbatore for real-
time applications. The controller board for which the Test Jig has been designed is
being used in many products.

This project covers the testing of all the peripherals of the Controller board
with inputs provided through switches and the defects, if any, are displayed by
means of LED’s. This Test Jig has considerably reduced the time involved in
tracking errors in the peripherals of the controller board for smooth operation of
the machines.

This project can be extended to have a PC interface making the system
more user-friendly and effective. The end result of this PC link can be the online
tracking of the PCB’s in the various customer areas thereby facilitating online

checking.



“High- Speed Micro controller Data Book™, Dallas Semiconductors Corporation.
1995 edition.

“[ inear Applications Data book”, National Semiconductors Corporation, 2
edition. ‘

Power Supply Circuits, Data Book”, Texas Instruments, 1996 edition.
“Industry Standard Analog 1C’s”, SGS Thompson, 1% Edition, June 1989.
“Micro controllers Data Book”, Amtel Corporation, 3% edition, May 1997.
«Embedded Applications, Volume 27, Intel Corporation, 1995 edition.

- “Microprocessor and its Applications”, Ramesh Goenkar , 1996 edition.

«[ inear Integrated Circuits and its Applications”, Roy Chowdhery, 1995 edition.



L2024

SONvivy

Lav-gov

I Y3408

i°i553w0av 934 'HIOY Dd

WYH 8 u4S
$31A9 952

WOHINOD AWOr( 31y
ONY S3201D

300039
NOILINE LSNI

+ enbld WvHOVIg Y2071 02€208sa

0058+ 01 D,0p— ZHIN € d40L ud—pp TN3-02€008SQ
D058+ O D,0p— ZHW €8 001d uid—p IND-02£208S5Q
0658+ 01 0,0t~ ZHA L8 dig onseid cid—gp INW-02€008SQ
0004+ 01 0,0 ZHIN £E d40L ud-pp 103-02£0085Q
304+ 01 D40 ZHW €€ 201d ud—pp T00-02£008S0
3.04+ 0} D0 ZHIW €€ dig onse(d uid-gp TON-02£00850Q
0068+ 01 O.0p— ZHN 52 d404 uid—pp VNI-02£008SQ
0S8+ 01 0,0t~ ZHW S2 001d uid-p¥ DNU-0Z£00850
0058+ 0} 0,00~ ZHA G2 did onseid uid—gp ONW-02€208S80Q
004+ 01 0,0 ZHW §2 dJ0L uid—py D03-02£008sQ
0004+ 01 0,0 ZHW 52 001d ud—t4 90002800850
0602+ 01 9,0 ZHN §2 dIg onserd uid—op DON-~02£008SQ
JONYY FUN_VHIIWAL |  g33ds ¥00T10 XYW ADVIIVL HIENNN LHYd

. ‘stessyduad pue Liowsw
Bugoejes up Amiqixey sof sepAo euyoww euw pue
OM} Ls8MIBq 0; S$808 Aowauws elep diyo—-42 jo peeds
81 18nlpe osie uea )| ‘seaou! Asowawy elep %20(q peeds
[} Amm. 1dQ) sieiuod ejep jenp Sapinoid osie 02E008Sa
84l 18s8s pue dniajy| ej-iamod uawn Bopyorem
BjQRWwWeIBOIL *SIANIIBILI IBUGHIOBE LIAARGC 1t (s

NOILYWHOANI DNIY3aHO

8iBMpIBY |IN} PU0D3S © apnjoul asey . ‘paads Jajesl6
01 uoapE Ul selxe [BiBASS sepwoid 02£009Sq ayy

"I0sss001d 1q-91 € jo pesds ay) S8pIA
-0id Inq s19sN {508 ) Jeijiwey Alswanxa s10ze0082q
3l 'Woys uj ‘spod O puz ‘uod feues 'sie)unod
A18Wn awWes ey s1e0 pUB 2004 PIBpUBNS By jo seBe

m_xﬁ

PRVl

d40L Nid~+¥

22

02£208s0
SV1Iva

(X562 Alareunxoidde) ziyy
¢'28 Jo speads uoynoaxs Juasedde v BuNsal ‘ZHw
CF JO 91BJ (BISAI) WNWIXBW B SIAHO 0ZED08SA 9UL '[B)
-sA10 suies pue 8po2 aules ay) Buisn saw §'Z Jo juaw
-aA0udwr paads ' eas |m suoiedydde jeoiddl paads
1215K1D BWES 3y} JOj [P ay) ueyj J21S€) SBWIL £ puB
27| UBBMIaq PAIN3aXad S| UoNdAKSUL L S0g A1BAs nsal
2 5y ‘8409 105s2204d paubisapal e Buisn paacwal ueaq
2ARBY $8[0A0 AJOWaW PUE X203 PIISEPA JBHONUOI0IONL
3|qIedWwod~ZE008/LED08 IS8} B SI 0Z€008ST BUL

NOILdIHOSHa

d401 PUE 007d Uid-pr 'dIQ UIC—0Y Ul BIGRIBAY o

[BUIBIXS XIS LM SBJNOS 1Cr1IaIUL [BIO1 1 o .

. . spod euss mbmz_&mc X3|0Np—{|Nj OM] @
ommmm“_wmno idnusiul jiej~amod Bulusem~Ajreg -
. 18w Bopyajepm siqewwelbord -
m 1958 jiej~18M0d ~—
[ o] ¢ '
/Dd.ﬂﬂddﬂdﬂgu\ :$3pN12UY 191[0NU0D uoneIBIU] YBIH «
o ! ° sfessyduad; AvY mols
Bus| sjqeUEA [BUOHDD —
41 Nid -0 158} $59092 0] XAQW Uibusj eiqeuea jeuondo
Isjuiod Biep BNQ
%MWN M m ' Mm umﬂmx N %10 JUBJBAINDS J0f Jamod €59 sas
Zzdiov m 54 81 [ Zwvax SU 2| Ul UONONISUL 8j0ho—aibulg  —
R o = guned Suny —
(vea) 2ty e o3 ot b 89IEJ 390/ ZHW £€ 0) O Suny
(sedl ety ey gz $1 b4 Eied P3AOWAI SB[0AD PAJSEA —
(92d) piv g 1o s b ouved 1=2608) 814D BUIYDRW/SHI0 b ~
wedisiy kyaz e B uneed ) e i
N35d ey 62 21 =3 OINLEEd 4 ainoelIyoe paads—ySik e
3V o8 ozeo0esy It = 0QXLI'E .
va e sviwva o ”.mooxmo.nwmw WYY axMb9 PUB WOY gMpg sesseippy —
4av M z 8 =3 sy $NQ Blep/SSBIpPE paxadiiny —
v Cid
bt AP | ek WV Pedyojeios 5014q 957 —
Fav M se E 9 = eINISIdy SIBIUN0J/IBWI HQ~9L BBy ~
eav € s ZINLT1d _
zav e ¥ M LaXLE 1d spod Qi UG-8 1no4
tav ey e € |} 1OXHTId , 1es uoyonusy LS09 pJepurRls -
0av ‘g ee T =g XAELN N V elauedwor—ulg -
20A f OF @' (=
m s|quedwoD-ZED08

001N paads—ybiH
0zenoasa

ININNDISSY Nid s3unly3d

HOLONANODJINIAS

Loy An bk ylg



SS3Ippe uoneunsap ig-4L - || Jppe

SSAIppE UONEUNSAP IA-9L - gy sppe

UBISUd Ig-gL - 9| eleps

URISUOD ig~g  ~ elepy

SSaippe-ug0asp - ng

a1hq 1950 uawa duwios sz - 131
{XAOW 1da0ox3a)

14 100Y Aq ol-psiuiodisisibay jewiaiy)  ~ [1of)

ssaippe Jaisibay jewiayu; - 12011

O0Y-~/Y saisibay  ~ uy

jolRInwnooYy - v

:spuafian

¢ 3Bl AHVWWNS 135 ZO_._.ODm.u.mZY,

'AIQ puE NN J0] 1d99xa S810A0 om]
108U 819Mm fie "ainida1yDLe [RUIBLO By} U] "aAy Biinbal
awos Inq '3joA> suo Auo annbas suononsisur Auepy
'319Aa sad asind 37y auo sapiroid pue ‘syI0[0 INo)
1snf sannbai mou apako dulyoew e jey) ajoN ‘sabueyo
3yl yum  Ameiiwe; Joj uononnisu yoes jo Bunuy
8y; aunwexa pinoys Buiw weBosd astoasd yiim pawan
-U02 435N 8Y | "a1Aq yoea 10} 3194 guo Sasn 02£00850a

Ul "SISO JSOW uf BsNEOaq S| SIY) Yo yoea -

Wolj &l uonoaxa Jualayip eaeYy mou Asy; ‘sued
-13junod jeuibuo slay) uey) J3isB] 318 YJ0Qq 8jIyp "$3J0AD
JOIBIIOSO 21 J0 Sa10A0 auluoew sasy) S8SN _10aiip “1vaIp
AOW. 341 1nq 531942 JojEYI1950 1yBIo 10 §3j0A2 auyoews
OM} Ut BUOp 8q ued uondISUl XAQW a4} '02£008S0Q
84 Ut "swi jo junowe swes sy pannbar Aayy
.ms._ﬂmf. 'S91940 Jorey|1980 $3 Jo SBAd suIYIBW oML
Pasnuononsul joanp 103p AOW, 8y pue uononIISUl
-H1dQ® 'V XAOW. 8u} ‘aimvaiyase jeuibuc ay ut ‘aid
-Wwexa 104 “Ajsnoiraid sem # uBY 3imo3RydIe MBU BY)
uljuaayip agiybiw SUORONNSUI OM} O 21N BANRIRI BY |

‘uonesado paads Jaybiy
jo afeiuenpe exej o ejohs Wawasoul ed $30019 ¢ je un:
0} 19S 2Q UBD SI3WIL "310J57 S 21858d0 O1 UONBAIAA 1

qel au buisn paleinojes aq o) paau fm sdooy alemijos
fo Buium a1 ‘s\uana suni—eas jo Bupwy sinjosqe Jog

Amxoo‘o 10 1aquinu aAneas pue einjosqe uf Yjoq sadde
SIUL UBIBHIP 51 uononAsul yoea jo Buiwn By} Jaag
“MOH [BNUAPE 1 SUOflouN) SRS faulo pue 'sbey ‘siig
U0 103)jE 13y} “suechannod 2e00g Jrsul Se suoyoun)
Bwes ayy unopad 0ZE0OEST Bul ur suonanasul Iy
AHVINWNS 135 ZO_FUDI‘_.mZ_u

‘Aowaus jo s330|q Bunow uaym suorn
~ONASU PBISEM BLRUILLIIR 0} JBSN BU) SMO|| OS(R 81npa)
131104 Bled {BNQ 8YL "SU 09| U1 UORNDaxE uoHoNIsU;
31042 s|buls € st ynsas ay ‘SOWD wr g'0 yum pauig
“WOJ BJB SIUBWIBACIAWI BINIDBNIYDIE BSBYI UBYM 2P0
Aue 10§ gy sluswansosdun paads onewesp seyew
Sapoado panoiduit | 0j ¢ Jo Jaquinu J93YS ay) ‘1anomo
J81SB} TRWN 8314 218 1BY) SUOHONLSUI JO BSN jSOW oy)
9NBW pInom suoliedidde aaisuas paadsg ‘pasn suoy
-onysu ienjoe syl uo Buipusdap ‘Kuziayp paloaye aq
1 sweibaid (enpiampug ‘luawenoldwi peads | o) gz e
Aisiewrxosdde s1 sapoado (e jo abeiane |eopsawinu ay

. /paads sy 6u
-POIOULI3S UooNIISUL 3Y; Jo Arewiun! SMOYs mojaq g
31G.L /15008 teuibio ay) uey; sa1sey ase suonaniIsYy e
eyl mEZ\EwE?EQE_ X v'2 Pue G'| uaamiaq 186 im
SuoudnIsuL BWog luswanodw pasds | o) £ 1IN ayy
99511 02ED08SQ 8U) U0 SUOIONISUL o Apolew oy | 2
21nB14 U umoys s| saouasayp Buiwn ays jo vosuedwos
V 'SuUoionAsuL [eoluan are 8say) tey Eol ‘Aouanb
-1} [eISAID sures ey} Joj 191sE) Sawm ea1y) paInNJaxa sy
‘91942 suyorW | 'voPNASUY 1S31SB| 3y} sNy | "Sx00[0 ¢
urpauioyad s 81940 aulyoeWw Bules aul'02e008s g eyl
u| 2t Aq Aouanbayy w059 ay) Buipiap £q patesausb sie
$81942 auIyoRW ‘ZED0QY |BUOLUBAUDD B Ut "paleuLle
uaaqg aney $91940 Lowaw Awwnp ‘3100 paiepdn siy u)

‘ubisap jrariye

R T T

NI Y Y AR

ONIWIL 2£008 QYVANVLS

HOILDOZ SN
31040 3IDNIS ZLA8 IS8

/S S— S——
S G S S
Ny Y O e
I e

v A 21404
/ i /

_C
OO
||

3

L N384
|

!

'
HOILON=SNI
31DAD 3T1ONIS 2148 TITAS

ONTNLL 0ZE208SA
2 2inbi4 26008 ANV 02£008SA THL 40 DNIWIL FAILYHYIWOD

"PPING §,195(7 J31101U0201N pasdS—ubiH eui ul
DIEAR 1B SUOIAUISOP POIIBIS( "MBIAISAD PUE AuBlW

‘sUohROYIDDdS
eaUI0%le 8y Ul molaq paraosd sie sweberp G




-Uea e 0} bupioooe passanoe St WvY} Aowew eleg”
'SX0012 Jn0y s341Mbs) ejoAd uononAsul ue ‘anoqe pauon
~Usw sy ‘suononuisus fenjoe 8Y pue Aduarbayy ieyshin
83Ul Aq pauieisp o)es PaXy & 1e passadoe si (o)
Asowew weibosy ‘Suoneay108ds 1eau10913 ay; v papia
-0:d aue sweibeip Bunwi ¢ einbiy Ul UMOUS ST uonaau
-uod Aowsu eojd4; V '2d U0 $S31ppe gspy sy pue 0d
Uo snq ejep/ssasppe Pexajdninw ay) buisn passasoe
st Atowaw diyo—40  "Wyy pedyojesns jo S8lAq
952 Pue Wou diyo—uo ou SUIEIU0D 02e008SQ Uy

SS300V AHOWIW
gL £ 181 'ug ogr
91 £ 121 ‘na gNr
9t £ 181 ‘uq gr
zt z 181 ONP
H! b4 1810
t 1 dON
9t € 181 "Blepy ‘I INFD
gt £ 181 "e1EpY ‘'uy 3N
o1 € 181 "BlEpY 'y N

. 9l € 122 "19814p 'y anro

g z 29 AOW
8 z 190 AOW
] z ¥9°0 1O
] 2 4 'D THO
8 z ReR N

S'2 :ebesenay 55z
Xy TR
X0c 94
XGL Lc
X0 6¢t

wawanrosdw) paadg SEPOICY 5’
AHYWIWNS 3DVINYAQY Q33de

‘MOjeZ papinosd s) Auewiwng 1UBWBA0IGWI paads
8YL "wasks Aue o4 3SB3I0UI peads oewelp B ainsse
1UaWwanodiet | 0) ¢ e 8ARoa1 jRY) Jaquinu tejo ebre) ay)
uBwenordwisow sy ses M suononusut 8soy) sazis
-Bydis ey warsAs e aym 22008 |euibuo 2y uey
Jo1sB) sawn vaiy) ase GG 's8poodo 56z sy 1O 'suon
-ONNsUt 11 .94 sapoado €G¢ are asay) 'sapoodo a)dn
“Inw sy suononlisuray; o Auew jey) sjon "uoidnsUY
+0 SSBP yoes Joj paads eyr smoys 8A0QE B1q8] By

Sl
cl
cl
48
cl

€ 184 198110 ZNPQ
4
4
4
L
2l [4
€
4
L
3
€
4

131'UY ZNrg

18J ZNP

18120
Hida+ve dnr
[3) JIrS

9t Jppe dwr
LL Ippe dWry
1134

134

9t Jppe MY
Li Jppe Tivoy
'suoonSy|
Buiyouesg wetbosg

19340
014D

91

g
91
9i
cl

08l3s

T <+ © = o
N N - oy

uag)3s > /

T @O 0oVttt oo o

TtV a0l

e e e NN e -

TN TN T e e e

T N T e e N o e

HO 'Y QHOX
e 'V HOX
0P Y HOX

UH v HOX

1234p 40Od

1084Pp HSNJ

V 'HLdA® YAOK
Y 4@ XAON
HidC® v XAOW
HO 'V XAO
3d*+v® 'V JAOI!
Hl1da+v® ‘v DA

vV OHg

vV By

VO

vy

v 140

YV HID

BIEP# "JouIp IEX
v '10811p X
BIBPY 'Y THX
H® ‘v IHX
Raip 'y 1yx
Uy v 1Yx

v vQ0
8Y AIQ
8y i
2 030
1031p 020
U4 030

v 030
H1dd ONt
HO ON
198JIp ONJ
ud ONI

3

am

Tt oo Moy N

™

-t

DT O T WT DT DO T D

T o T o0 N a0 a0o0N

TN NN O - NN

o

—_ o -

"N NN N - Ao

N - N~ N e oo — v

0IqRISHIRG U

al eieps 'y1dQ A
BIEpY 18 S A
122p 15 G A

YIS A
BlBp "1283D A
1D 102p A
S0P “L102ID A
Ul "102J1p A

Y 103P A
RIEPE "UYH A
12250 U A

v ug A

BIBD= 'V Al
152 'V A
1235 Y A

Ui v Al
suonond
J3jsuel] el

EjERE 12201p T
v "10221p
Blep= 'y ¢

HE v
1901P 'Y Tt
Uy ‘v b

BI2pE ISP i
v 193u1p
viEp: 'y

Y3 'Y I

198410 'Y I

UH ‘¥ N
‘isuonannsul |e218¢

Blepe v gegr
He 'v gar
1080 'y ggr
YUY 'y 88n
BiEpE ‘v 0aQd
"8 'v 000
19811p 'y D0Q
UY ‘v 000
elep2 'y gQ
H8 'V a0
oaup 'y Q'



14.2

3. 0 devices or registers ' G, e s
4. Control logic . = . . S

5. Chip Select logic .~ 77 v omET s Lo e
6. : Bidirectional data bus - ST e S e oy
7. Handshake signals and Interrupt logic AlerTe s e ey T
Aprogram?riable /O device is programmed by writing a specific word, called the

control word, accofc‘iing'to the internal logic; its status can be verified by reading the status
register.. This I/O device can be expanded to include elements such as“rnu'ltiple /O ports,.
counters, and farallel-to-serial registers. The programmable devices used in the Inte] SKD-
85 system—the 8155/8156, the 8355 (or 8755). and the 8279—are described in detail in
the next sections. - B ' B

THE 8155/8156 AND 8355/8755 MTILTIPURPOSE R

PROGRAMM.AB\LE DEVICES

-
e

The 8155 and the 8355 are two multipurpose programmable devices specifically designed
to be compatible with the 8085 microprocessor. The ALE, IOM, R—E and WR signals
from the 8085 can be connected directly to these devices; this eliminates the need for

external -demultiplexing of the low-order bus AD;-ADq and generation of the control’

signals such as MEMR, MEMW, IOR, and IOW. , TR,
The 8155 includes 256 bytes of R/'W memory, three I/0 ports, and a timer. Thé 8156

follo_win_g sections. _, . - D ST -

14.21 THE 8155/8156 PROGRAMMABLE I/O PORTS AND TIMER “°

The 8155/8156 is a device with two sections: the first is 256 bytes of R/'W memory, and the
second is a programmable I/O. Functionally, these two sections can be viewed as_two
independent chips.. The I/O section includes two 8-bit parallel /O ports (A and B), one -
6-bit port (C), and a timer (Figure 14.5). All the ports can be configured simply as input/ -
output ports. Ports A and B also can be programmed in the handshake mode, each port

using three signals as handshake signals from port C. The timer is a 14-bit down-counter
and has four modes: Pins PA, PB Jand PC_,'"

I P

CONTROL LOGIC , L v
The control logic of the 8155 is spe ifically’designed to elimiiiate.the need for'externally -
demultipléxing lin_es;AD—;,—ADo,_and‘ generating separate control signals for memory and: *
VO: Figure 14.5 shows five control signals; all except the Chip-Enable (CE) are input.-
signals directly generated by the 8085. < i .
O CE—Chip Enable: This is

a masié'r Chxp Selecé sighél coﬁnected to the decoﬁéd high-:
order bus. ‘ ) : s
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SDK-88 PROGRAMMABLE INTERFACE DEVICES - - ' . 417

8155 :
Pin Configuration I Block Diagram
Pc, (1 w0l vee - s =] -
PC, (]2 931pc, —-—— IOM-———m ] Port A
TIMER IN [ 3 {Jpec, . - , ‘.‘“PAM
RESET [} 4 37 L PG pr¢> 256 x 8
PC; 5 36 ] P8, o . . Swtic
TIMER OUT (J 6 35 {7 pB, R ~ | | _RaM : 11 % ponn
oM 47 4 Jpg, B s — .. gl K 8 ¢ >PB,,
. CEs. © 33 JPB . ALE ———] L — | —
RD 9 323 PB; - Co ., “ L= -
WR (J10 swfes, 0 RPTTT L - 3155 B e PG U
ALEJ 1 30 pB, WR ———f — Port C
A'D; T2 29{pg, "~ i e — | <:-\> P
S
AD, 13 8L IPA;,
AD, (114 271 ] PA, | L Ty S By sy wans
AD,[]15 26 [ JpA, i~ . Timer CLK ——J | __- _~1 Ve (45 V).
AD, J16 ZS:PP“ N TIMER OUT — Ves (0 V)
CADs 17 24 ] PA, -
ADsCJ18 23[pa, :
AD, 19 22 {1 paA,
Ves ] 20 2003 A, .
FIGURE 14.5 IS
8155 Pin Configuration and Block Diagram - = - - -- R

SOURCE: Irtel Corporation, Embedded Microprocessors (Santa Clara, Calif.: Author, 1994), p. 1-31.

~ D e st P P e '™ S B

O IO/M—When thxs 51gna1 is low the memory section is selected and when it is hlgh
the /O section (including timer) is selected. Tins

'E! ALE—Address Latch Enable: This s:gnal latches the low—order address AD-;-—ADO,
“CE;and IO/M into the chip®# + saciwn o SR

D RD and WR—These are cont:ol sxgnals to read from and wnte mto the chlp reglsters

- "7 -" and memory." <2 ‘ -

U RESET—This is connected to RESET OUT of the 8085 and thls resets’ the chlp and.

_ 1mt1ahz;s 1/0 ports as mput. Sl reee iR T AR DTens DAL an N

RIS Las g O e 15 T meaaynan T s 228 >
THE 8158 VO PORTS TIERISTIN UL 14pE U aavlsIngosn sinime i

The I/O section of the 8155 includes a control register, three I/O ports,’ and two reglsters
for the timer (Figure 14.6). The expanded block dlagram of the' o secnon (Fxgure 14. 6)
represents a typical programmable 10, as dlSCUSSCd in Section 14. 12 In that section, two
* address lines plus the Chip Select logic wereused to determiné port addresses. The 8155
1/O section requires three address lmes—~AD2 to ADg (As—=Ag internally)—and the Chip
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