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SYNOPSIS

In automobile Industry, the Electronic instruments have many
advantages over the existing Mechanical Instruments such as High
reliability, Quality and accuracy. Also the Complexity of the
Mechanical devices can be reduced by the use of Elsctronic

devices.

These Electronic Instruments may be affected by the
voltage variations generated by the Electrical loads such as lamps,

horns, motors, etc., in automobiles.

If a batery is not charged perfectly, it drains, which resuits in

variation of voltage levels.

So to test whether the Electronic circuits could withstand these
voltage variations, the “AUTOMBTIVE VOLTAGE VARIATION TESTS”
which generate three voltage waveforms, to the specifications of
automobile Industries as per International Standard. Further t
checks for any malfunctioning of the Electronic Instuments against

the variation in battery voltages under certain test conditions.

The Voltage waveforms generated are applied to the eiectronic
Instrument which is to be tested, along with the frequency signal to

check for any malfunctioning of the Instrument.
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1. AUTOMOBILE ELECTRICAL SYSTEM

The Electrical system of a modern automobile contain four main
circuits as being the generating circuit, the starting circuit, the igni-
tion circuit and the lighting circuit. Branches serve special purpose
lights, audio, gasoline gage, heater, windshieid wiper, defroster and
several other accessory units. All the main circuits are connected

together and linked to the battery as shown.

The starting or cranking motor is connected directly to the bat-
tery through cables and a switch to provide a low-resistance path

for the large currents required by the motor.

The generating circuit { generator and control) is connected io
one end of the car ammeter, if there is one, so that the meter reg-
isters in the ‘charge’ direction when current is being sent to tne
battery. A wire connects the other end of the ammeter or the gen-
erator directly to the cable leading to the ungrounded pole of the

battery.

The ignition primary circuit, the lighting circuit and all the branch
circuits are connected to the same side of the ammeter as if the
generator so that, when the generator is operating, they receive

current directly from it without going through the ammeter. When



2. VOLTAGE VARIATION TESTS.

As framed by many automobile industries as per the Interna-
tional Standards, three tests are to be conducted to check for any
malfunctioning of the electronic instruments called as AUTOMO-

TIVE VOLTAGE VARIATION TESTS which has the following tests,

a) Momentary Interruption of Power Test
b) Supply Voltage Fluctuation Test |

c) Supply Voltage Fluctuation Test |l



3. MOMENTARY INTERRUPTION OF POWER TEST

This test is conducted to check for any malfunctioning of the

Instrument against possible variation in battery voltage |, for instance

at switching on the starter.

This has to carried out under the following conditions,
Voltage - 12volt
No. of cycles - 100 or more
Operating Conditions - Speed - 0 Kmph
RPM- 0 rpm
Fuel - Full

Temperature- centre
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Circuit Description

Transformer:

A step down tranformer is used whose Input is 230v and output

at 20v with Tamps current level.
Rectifier:

This block uses Diodes which rectifies the output from

transformer. It uses four diodes which are biased accordingiy.
Voltage Regulator:

The Voltage regulator outputs the voltage to a fixed ievel. 3v

and Sv fixed Voltage regulators are used.

Micro Controller:

The Micro Controller uses is ZILOG /86E04 which is
Programmed. It is an 8 be CMos, 18 Pin, 124 bytes of Gereral

purpose RAM, schmitt triggered micro controller.



4. SUPPLY VOLTAGE FLUTUATION TEST I

This test is conducted to check for possible fluctuation in supply

voltage;at startup of the starter, under the following test conditions.

Voltage - 12volt

No. of cycles - 1000 or more

Operating Conditions - Speed - 0 Kmpkt
RPM- 0 rpm
Fuel - Full

Temperature- centre
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Applying the waveform to the line between the sample's pcwer

terminals, using the test circuit given below.

SAMPLE

DC CONSTANT
VOLTAGE / CURRENT
POWER SUPPLY

0S CILLATOR
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Circuit Description

Transformer:

A step down tranformer Is used whose input is 230v and output

at 20v with tamps current level,
Rectifier:

This block uses Diodes which rectifies the output <rom

transformer. It uses four diodes which are biased accordingiy.
Voltage Regglator:.

The Voltage regulator outputs the voltage to a fixed level. 3v

and 5v fixed Voltage reguiators are used.

Micro Controller:

The Micro Controiler uses g ZILOG Z86EG4 whick ‘g
Programmed. |t js an 8 be CMos, 18 Pin. 124 bytes of CGererz’

purpose RAM, schmitt triggered micro controfler.



5. SUPPLY VOLTAGE FLUTUATION TEST Il

This test is conducted to check for possible fluctuaticns in sup-
ply voltage; including ripple voltage to be output from the

generator,under the following test conditions.

Voltage - 12volt
No. of cycles - 1000 or more
Operating Conditions - Speed - 0 Kmph
RPM- 0 rpm
Fuel - Full
Temperature- centre
f-- ripple frequency to be fluctuated between 10 Hz and 10KHz

during test.

Vr-- # 7+1v  for a product to be directly connected to the

alternator output.

4+0.2v for a product whose voltage is to supplied from

a battery and includes a large ripple voitage.

2+0.1v for a product whose voltage to be supplied from

a battery, but which is excluded from above.



The Cyclic pattern of the test is shown below.
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Circuit Description

Transformer:

A step down tranformer is used whose inputis 230v and output

at 20v with 1amps current level.
Rectifier:

This block uses Diodes which rectifies the output from

transformer. It uses four diodes which are biased accordingly.
Voltage Regulator:

The Voltage regulator outputs the voltage to a fixec level. 3v

and 5v fixed Voltage regulators are used.
Buffer:

Itis also caused as Driver circuit. The main function of an buffer
is to amplify the voltage or current level. Here it acts as an current

amplifier.
Function Generator:

A 16 pin Monolithic function generator named XR2206. Tre
main application of XR2206 is for waveform generation. The
frequency of operation depends on timing Pesistor and timing

capacitor. Its frequency ranges from 0.001Hz to more than 1 Mrz.



6. TEST SPECIFICATIONS

Momentary Interruption of Power Test

Voltage - 12V

Period - 2sec

No. of cycles - 100 or more
Operating Conditions -
Speed - 0 Kmph

RPM - 0 rpm

Fuel - Fuli

Temp - Center

Supply Voltage Fluctuation Test | and Il

Operating Conditions -
Speed - 0 Kmph

RPM - 0 rpm

Fuel - Full

Temp - Center

f-- ripple frequency to be fiuctuated between 10 Hz and
10KHz during test.

Vr--#  7+1v for a product to be directly connected iz
the alternator output.

4+0.2v for a product whose voitage is to supplied from
a battery and includes a large ripple voltage.

2+0.1v for a product whose voltage to be supplied from
a battery, but which is excluded from above.



7. MICROCONTROLLER
Z86E04 OTP CMOS 8-BIT MICROCONTROLLER

FEATURES

¢ 8-Bit CMOS Microcontroller

¢ 18-Pin DIP Package

¢ Low Noise Programmable

+ ROM Protect Programmable

¢ 45tos55Yy Operating Range

¢+ Low Power Consumpsion - 50 mw {Typical)
¢ Two Standby Modes - STOP and HALT

¢ 14 input/Output Lines

¢ 124 Bytes of General Purpose RAM

¢ Six Vectored, Priority Interrupt from six differen: sources
¢+ Clock Speed upto 8 MHz

¢ Watch-Dog Timer

¢+ Power-On Reset

¢ Two On-Board Comparators

¢  Programmablie Interrupt Polarity

¢ On-Chip Oscillator that accepts a Crystal, Ceramic

Resonator.



GENERAL DESCRIPTION

The Z8BE04 microcontroliers introduce a new leve| of sophis-
tication to single chip architecture. The Z86E04 is a member of the
Z8 single chip microcontrolier family with 1K bytes of one-time
PROM . The device is housed in an 18-Pin DIP, and is manufac-
tured in CMOS technology. The devices allow easy software
devlopment and debug, prototyping and smali production runs not

economically desirable with a masked ROM version.

The Z86E04 have 3 flexible 1/O scheme, an efficient register
and address space structure. Aiso, they have a number of ancillary
features that are usefull in many consumer, industria| and com-

mercial appliations.

For applications which demand powerful I/O capabilities,
theZ86E04 provide 14 pins dedicated to input and output. These
lines are grouped into three ports, and are configurabie under scft-

‘ware control to provide I70, timing and status signals.

These are two basic address spaces available to suppor: this
wide range of configurations; program memory and 124 bytes of

general-purpose registers.

The Z86E04 each offer programmable EPROM protect and pro-
grammabte Low Noise. When the part is programmed for ERPRQOm
protect, the low Noise feature will automatically be enabled. Whan

programmed for iow noise, the EPROM protect feature js optiona..
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To understand the program from copying with real-time tasks
such as counting/timing and 1/0O data communications, -he Z86E04

offers two on-chip counter/timers with a large number >f user

selectable modes.



PORTS
PORT 0, P02-P00O

Port O is a 3-bit bi-directional, Schmitt triggered CMOS com-
patible 1/0O port. These three 1/0O lines can be globally configured

under software control to be an input or output.

H
ZB6E04
and P — Port 0 {1/0)
ZB5E08
el
——t

Open D‘} : ’

Out
1.5 2 3 Hystarsesis vCC 0 50V

n &
; : Auto Lalch
I |
f ]

PAD
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PORT 2, P27-P20

Port 2 is an 8-bit bidirectional, Schmitt triggered CIMOS com-
patible 1/O port. These eight 170 lines can be configured under scft-
ware control to be input or output, independently. Bits programmed
as outputs can be globaliy programmed as either Push-Puli or Open

Drain.
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PORT 3, P33-P31

Port 3 is a 3-bit CMOS compatible port with three fixed imput
lines. These three input lines can be configured under software
control as digital inputs or analog inputs. These three INnput lines

are also used as the interrupt sources IRQO-IRQ3 and as the timer

input signal.
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COMPARATOR INPUTS

Two anafog comparators are added to input of por:3,P31 anc
P32 for interface flexibility. The Comparator reference voltage P32

Is common to both comparators.

Typical applications for the on-board comparators;Zero cross-
Ing detector, A/D convertor, voltage scaling and threshold detec-
tion. In analog mode, P33 input functions serve as a reference volt-

age to the comparator.

The dual comparator features a single power supply which dis-
continues power in STOP mode. The common voltage range is 0-
4V when the Vccis 5V: the power supply and common made rejec-

tion ratios are 90dB and 60dB respectively.

PROGRAM MEMORY

The Z86E04 addresses upto 1Kbytes of the interna. program
memory. The first12 bytes of program memory are reserved for the
interrupt vectors. These locations contain six 16-bit vectors that
correspond to the six available interrupts. Bytes 0-1024 are on-

chip one time programmable ROM.

REGISTER FILE

The Register file consists of three I/O port registers, 124 gen-
eral-purpose registers and 14 control and status registers. Gen-

eral purpose registers occupy the 04H to 7FH address space. /O



ports are mapped as per the existing CMOS 78 The Z86E04 in-
structions can access registers directly or indirectly through an 8-
bit address field. This allows short 4-bijt register addressing using
the register Pointer. In the 4-bit mode the register file is divided
into eight working register groups, each occupying 16 continuous
locations. The register Pointer addresses the starting focation of

the active working-register group.

COUNTER/TIMER

There are two 8-bit programmable Counter/Timers. each di-
vided by its own B-bit programmable prescalar. The T1 prescalaris
divided by internal or external clock source; however, the TO can

be divided by the internai clock source only.

The 6-bit prescalar divide the input frequency of the clock source
by any integer number from 110 64. Each prescalar drives its counter,
which decrements the vaiye that has been loaded into the counter,
When both counter and prescalar reach the end of count, a timer inter-

rupt request IRQ4 (T0) or IRQ5 (T1) is generated.

The counter can be Programmed to stop. restart, cortinue or
restart from the initial value. The counter’s are also prog-ammec
to stop upon reaching zero or to automatically reload the initiaj value

and continue counting.
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INTERRUPTS

The Z86E04 has six interrupts from five differen: sources.
These interrupts are maskable and prioritized . The sources are
divided as follows: the falling edge of P31,P32 P33. The interrupt
Mask register globally or individuaily enables or disables the six

interrupt requests.

When more than one interrupt is pending, priorities are resolved
by a programmable priority encoder that is controlled by the Interrupt
Priority register.All Z86E04 interrupts are vectored through locations
in program memory. When an interrupt machine cycle is activated. an
interrupt Request is granted. This disables all subsequent interrupts.
saves the program Counter and Status Flags, and then branches tc
the program memory vector location reserved for that interrupt. ~his
memory location and the next byte contain the 16-bit starting address

of the interrupt service for the particuiar interrupt request.

To accomadate polled interrupt systems, interrupt nputs are
masked and the interrupt request register is poiled to determine

which of the interrupt request needs service.
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CLOCK

The Z86E04 on-chip oscillator has a high gain, paraliei - reso-
nant amplifier for connection to a crystal, ceramic resonator. or any
suitable external clock source. The crystal should be AT cut. 8MHz

max, with a series resistance of less than or equal to 100 ohms.

The Crystal should be connected accross XTAL1 and XTAL2.
using the vendors crystal recommended capacitors from each pin
directly to device grounded pin. The crystal capacitor loads shouid

be connected to Vss, pin 14 to reduce Ground noise injection.

HALT MODE

Turns off the internal CPU clock but not the cryatal oscillation.
The counter/timers and external interrupts remains active. The de-
vice is recovered by interrupts, eitherexternaily or internaily gener-
ated. An interrupt service routine, the program continues from the

instruction after the HALT

STOP MODE

This instruction turns off the internal clock and external crystal
oscillation and reduces the standby current to 1QuA. The STOP
mode is released by a RESET through a Stop-Mode recovery. A
low input condition on P27 releases the STOP mode. Program ex-
ecution begins at location 000C. However, when P27 is used to

release the STOP mode, the I/O port mode registers are not



reconfigured to their default power-on conditions. This prevents any
I/O, configured as output when the STOP instruction was executed.

from glitching to an unknown state.

WATCH-DOG TIMER

The Watch-Dog Timer is enabled by instruction WDT. When
the WDT is enabled, cannot be stopped by the instruction. With the
WDTinstruction, theWDT is refreshed when it is enabled with every
1Twdt period; otherwise, the Z86E04 resetsitself. The WDT instruc-
tion affects the flags accordingly; Z=0, S=0, V=0.

WDT = 5F (Hex)

LOW EMI EMISSION

The Z86E04 can be programmed to operate in a low EMI| emis-
sion mode by means of a EPROM programmable bit option.Use of

this feature results in

¢ Less than 1 mA consumed during HALT mode.
+ All drivers slew rates reduced to 10 ns.
¢ Output drivers have resistances of 200 ohms.

¢ Oscillator divide-by-two circuitary eliminated.

The Z86E04 offers programmable ROM protect and program-
mable Low noise features. When programmed to Low ncise, the

ROM protect feature is Optional.



ROM PROTECT

ROM Protect fuily protects the Z86E04 ROM code from peing
read externally. When the ROM protect is selected, the Z86EQ4
will disable the instructions LDC and LDCI. When the device is pro-
grammed for ROM protect, the low noise feature will automatically

be enabled.



ALGORITHM :

1. Start

2 Initialise first byte address location

3.Let count = 0

4. Apply delay

5. Increment count

6. Check for last address byte or else increment address

7. Verify all bytes to find device passed or failed.
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8. SOFTWARE

; SOFTWARE FOR MOMENTARY INTERRUPTION OF
POWER TEST
STANDARD DENSO
; IC 86 E 04 ZILOG
; CRYSTAL 8 MHZ
PROGRAMME START

.**‘k***k******i‘***********x*‘k**************************k***** Foode ok koA dok Xk AR Ak ok R ok
¥

CPU "Z8.tbl"
HOF *int8"

;Standard control registers:

PO : EQU 00H
p2 : EQU 02H
P3 ; EQU 03H
TMR EQU OF1H
T1 : EQU OF2H
PRE1 : EQU 0F3H
T0 : EQU OF4H
PREO : EQU OF5H
P2M EQu OF6H

P3M EQU OF7H



PO1M :
IPR
IRQ
IMR
FLAGS:
RP

SPL
SPH

WDTMR:

SMR:

bit0:
bit1:
bit2:
bit3:
bit4:
bit5:
bit6:
bit7:

nbit0:
nbit1:
nbit2:
nbit3:
nbit4:
nbits:
nbité:
nbit7:

EQU 0F8H

EQU OF9H

EQU OFAH

EQU OFBH

EQU OFCH

EQU OFDH

EQU OFFH

EQU OFEH

EQU 00FH

EQU 00BH

EQU1h

EQU2h

EQU4h

EQUS8h

EQU10h

EQU20h

EQU40h

EQU80h
EQUO0feh
EQUOfdh
EQUOfbh
EQUOf7h
EQUO0efh
EQUOdfth
EQUObth

EQU7fh



positiont : EQUO1h
position2 : EQUO2h
position3 : EQUO3h

running_bit EQUDbIt0
test_prog_bit EQUbit0

test_comp_bit: EQUbit1

;General purpose register equates-

ctr : equ 4
addr_ctr : equ 5
COUNT X equ 6
POSITION : equ 7

START_DEBOUNCER: equ 8
RESET_DEBOUNCER: equ 9

TIMER X equ 10
TIMER_10 ; equ 11
FLAG1: equ 12
CYCLE_COUNT: equ 13

;equate interrupt vectors

ORG 0
PDWM start

ORG 2
DWM start

ORG 4
DWM start



initialize:
Idr
idr
Idr
Idr
Idr
Idr
Idr

ORG 6
DWM start

ORG 8
DWM tO_isr ;dis_int

ORG 10

DWM start timer interrupt 71

ORG 12

start:
nop
nop
nop
srp  #0{0h
Ildr spl-240 . #070h
ldr  sph-240, #0
call initialize
call init_ram
startt1:
wdt
call switch_check

jp  startt

p3m-240 , #00000001b
pP2m-240 , #00000000b
p01mM-240 , #00000100b

tmr-240 , #00000011b ;2¢ch
t0-240 , #250
pre0-240 , #00000101b :prescaler 1

ipr-240 , #00100111b



ldr  imr-240, #00010000b
ldr irg-240, #00000000b
srp #0
ret
init_ram:
wdt
Idr  ctr, # 60
Idr addr_ctr, #0
loop20:
Id 4 (rctr), raddr_ctr
djnzr cir |, loop20
clr  FLAG1
clr  TIMER
clr TIMER_10
clr  CYCLE_COUNT
Id  p2, #0
id po, #0
Id START_DEBOUNCER, #10
Id RESET_DEBOUNCER, #10
and FLAG1, #nbit0 running__bit
ret
switch_check:
tm FLAGH1, #running_bit
ir nz, switch_check_ret
tm p3, #bitl
ir Z, switch_check_ret
dec START_DEBOUNCER

ir nz, switch_check_ret



or imr, #90h
Id POSITION, #position
or FLAGH1, #running_bit

or pO0, #test_prog_bit

and p0, #nbitt clr test_comp_bit
Id COUNT,#3
ld  p2, #0ffh

ld START_DEBOUNCER, #10
ret
switch_check_ret:
tm  p3, #bit2
ir z, switch_check_ret1
dec RESET_DEBOUNCER
ir nz, switch_check_ret1
Ild  p2, #0
di
clr  CYCLE_COUNT

and p0, #nbit1 ;clr test comp_bit
and p0, #nbit0 itest_prog_bit
and FLAGt, #nbit0 ;running_bit

Id RESET_DEBOUNCER, #10
switch_check_ret1:

ret

t0_isr:
inc TIMER
cp TIMER, #40



isrt:

isr2:

ir
clr
XOr

inc

ip

cp
jr
rct
rlc
cir
dec

ir

clr

ip

cp
ir

c, isr_ret

TIMER

p0, #bit2

TIMER_10
POSITION, #position
nz, isri

TIMER

COUNT

nz, isr_ret

p2, #nbit0
POSITION, #position2
COUNT, #6

isr_ret

POSITION, #position2

nz, isr2

p2

TIMER

COUNT

nz, isr_ret

POSITION, #position3
TIMER_10

isr_ret

TIMER_10, #1

ugt, isr3



or

ip
isr3:

and
isré4:

cp

ir

cir

inc
cp
it
and
or
clr
di
and
Id
and
isr_ret:

iret

p0, #bit2

isrd

PO, #nbit2

TIMER_10, #200

c, isr_ret

TIMER

TIMER_10

COUNT, #3

p2, #0fth

POSITION, #position1
CYCLE_COUNT
CYCLE_COUNT, #100
c, isr_ret

p0, #nbit0d

p0, #test_comp_bit
CYCLE_COUNT

imr, #6fh
p2, #0
FLAG1, #nbit0

‘test_prog_bit

;running_bit



;SUPPLY VOLTAGE FLUCTUATION TEST
;STANDARD DENSO
JIC 86 E 04
;CRYSTAL OSC 8MHZ
CPU "Z8.tbl"
HOF ‘"intg"

;Standard control registers:

PO : EQU 0OH

P2 : EQU  02H

P3 : EQU 03H

TMR : EQU OF 1H
T4 : EQU OF2H
PRE1 ; EQU OF3H
TO : EQU OF4H
PREO : EQU OF5H
P2M : EQU OF6H
P3M : EQU OF7H
POIM - EQU OF8H
IPR : EQU OF9H
IRQ : EQU OFAH
IMR : EQU OFBH
FLAGS EQU OFCH
RP : EQU OFDH
SPL : EQU OFFH
SPH : EQU OFEH
WDTMR - EQU 00FH

SMR : EQU 00BH



bit0: EQU1h

bit1: EQU2h

bit2: EQU4h

bit3: EQUS8h

bit4: EQU10h

bit5: EQU20h

bit6: EQU40h

bit7: EQUS80h
nbit0: EQUOfeh
nbit1: EQUOfdh
nbit2: EQUObh
nbit3: EQUO{7h
nbit4; EQUOefh
nbits: EQUO0dfth
nbité: EQUObfh
nbit7: EQU7fh

position1:EQUOQO1h
position2:EQUQ2h
position3:EQU03h
positiond:equ 04h

running_bit:  EQUDbit0
test_prog_bit: EQUbIt0
test_comp_bit: EQUDbIt1



;General purpose register equates-

ctr: equ 4
addr_ctr: edu 5

COUNT: equ 6

POSITION:  equ 7

START_DEBOUNCER: equ 8
RESET_DEBOUNCER: equ 9
TIMER: equ 10
FLAG1T: equ 11
TIMER_16: equ 12
TIMER1_16: equ 13
CYCLE_COUNT: equ 14
rr12: equ 12

;equate interrupt vectors

ORG 0
DWM start

ORG 2
DWM start

ORG 4
DWM start

ORG 6
DWM start

org 8
DWM tO_isr

ORG 10
DWM start

ORG 12

dis_int

timer interrupt T1



start:

nop

nop

nop

srp #0f0h

[dr spl-240, #070h
Idr sph-240, #0
call initialize

call init_ram
start1:

wdt

call switch_check

jp  starti

initialize:
Idr p3m-240, #00000001b
Idr p2m-240, #00000000b
Idr p0O1m-240 ,#00000100b
Idr tmr-240, #00000011b
Idr 10-240, #1860
Idr pre0-240 ,#00000101b
Idr imr-240, #00010000b
idr irg-240, #00000000b
srp #0
ret

init_ram: ‘RAM CLEAR

wdt
Idr ctr, # 60
Idr  addr_ctr, #0



loop20:
Id

4 (rctr) , raddr_ctr

djnzr ctr | loop20

clr

FLAG1

TIMER
TIMER_16
TIMER1_16
CYCLE_COUNT
p2, #0

p0, #0

START_DEBOUNCER, #10

RESET_DEBOUNCER, #10

and FLAG1, #nbit0

ret

switch_check:

tm
jr
tm
jr
dec
T

ei

or

or

or

FLAG1, #running_bit
nz, switch_check_ret
p3, #Dbit1

z, switch_check_ret
START_DEBOUNCER

nz, switch_check_ret

imr, #90h
POSITION, #position1
FLAG1, #running_bit

p0, #test_prog_bit

running_bit

;START SENSE

; DELAY LOOF



and p0, #nbit1 ;clr test_comp_bit

Id  COUNT,#5
id  p2, #0ffh
Id  p2, #01h

ld START_DEBOUNCER, #10
ret
switch_check_ret:
tm  p3, #bit2
ir  z, switch_check_ret1
dec RESET_DEBOUNCER
jr  nz, switch_check_ret1
ild  p2, #0
di
clr  CYCLE_COUNT

or p0, #bit1 clr test_comp_bit
and p0, #nbit0 _ ;test_prog_bit
and FLAG1, #nbit0 running_bit

Id RESET_DEBOUNCER, #10
switch_check_ret1:

ret

tO_isr:
inc TIMER
cp TIMER, #10
it c, isr_ret
clr  TIMER

incwrri2 :1.6ms



isri:

isr2:

cp
ir
cp
ir
cp
jr
rcf

rlc

clr

clr

ip

cp
jr
cp
ir

rcf

POSITION, #position 1

nz, isri

p2

COUNT

nz, isr_ret

POSITION, #position2
COUNT, #6
TIMER_16
TIMER1_16

isr_ret

POSITION, #position2
nz, isr2

TIMER_16, #1h

c, isr_ret
TIMER1_186, #0eeh

c, isr_ret

p2
POSITION,#position3
TIMER_16
TIMER1_16

COUNT, #5

isr_ret

POSITION, #position3
nz, isrb
TIMER1_16, #21

c, isr_ret



rlc
clr
cir

dec

ir

ir
isr5:

cp

I

cp

ir

cir

X inc

; cp

P

; and

; or

; clr

; di

; and
Id
and

isr_ret:

iret

p2

TIMER_16
TIMER1_16

COUNT

nz, isr_ret

POSITION, #position4

nz, isr_ret

TIMER_186, #2h
c, isr_ret
TIMER1_16, #71h
c, isr_ret

TIMER
TIMER_16
TIMER1_16
COUNT, #5

p2, #0ffth

p2

POSITION, #position1
CYCLE_COUNT
CYCLE_COUNT, #100
c, isr_ret

pQ, #nbito

pO, #test_comp_bit
CYCLE_COUNT

imr, #6fh
p2, #0
FLAG1, #nbit0

test_prog_bit

yrunning_ bit



9. FUNCTION GENERATOR

FEATURES

Low- sine wave Distortion
Excellent Temperature Stability
Wide Sweep Range
Low-Supply Sensitivity

Linear Amplitude Modulation
TTL compatible FSK Controls
Wide Supply Range

Adjustable Duty Cycle

APPLICATIONS

*

Waveform Generation
Sweep Generation
AM/FM Generation
V/F Conversion

FSK Generation

Phase-L.ocked Loops (VCO)
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10. VOLTAGE REGULATORS

3-TERMINAL POSITIVE REGULATORS (7805)

FEATURES

+ Output voltage tolerences of =5%
¢ Output current of 100mA
* Internal thermal overload protection

. tnternal Shortcircuit current limit

GENERAL DESCRIPTION

The LM7805, three tefminal positive regulators is available with
several fixed output voltages making them useful in a wide range
of applications. When used as a Zener diode/ resistor combination
replacement, the LM7805 usually results in an effective output
impedence improvement of two orders of magnitude and lower qui-
escent current. These regutators can provide local on-card regula-
tion, eliminating the distribution problems associated with single
point regulation. The voltages available allow the LM7805 to be
used in logic systems, instrumentation, HiFi and othe- solid state
electronic equipment. Although designed primarily as fixed voltage
regulators these devices can be used with external components to

obtain adjustable voltages and currents.

With adequate Heat sinking the regulator can detiver 100mA
output current. Current limiting is included to iimit the peak cutput

current to a safe value. Safe area protection for the output transis-



11. FABRICATION

The Automotive Voltage Variation Tests that comprises of the
three voltage waveform generating circuits (PCBs) are placed inside

a single setup. The whole test equipment consists of five biocks namely

¢ CRO - 10MHz Dual Scope Osciiloscope.

¢ Momentary Interruption of Power Test Block
¢ Supply Voltage Flutuation Test ! Block

¢ Supply Voltage Flutuation Test II Block

¢ Voltage and Current Measuring Block

The three Voltage waveform generating circuits, generates their
respeétive Voltage waveforms and can be viewed by a CRO piaced
at the top of the equipment. The Lower part of the equipment has a
Voltmeter and Ammeter to detect for anv shortcircuit , g0 *hat i

could be rectified.
The three Voltage blocks are facilated with

¢ Test ON/OFF Switch

¢ Output Signal Knobs

¢  Start Button

+ Stop Button

¢ Test on Process Indication

¢ lest Completed Indication.



12. ADVANTAGES

ADVANTAGE OF USING ELECTRONICS

e Low Cost

e High Reliability

e improvement in Efficiency
° Accuracy

e High Quality

e Less Complexity

ADVANTAGE OF AUTOMOTIVE VOLTAGE
VARIATION TESTS :

e Used to check for any Malfunctioning of the electronic In-
strument against possible variation in battery voitage.

e Used to check for possible Fluctuation in suppiy voltage;
including ripple voltage to be output from the generate:.

e Used to check for possible Fluctuation in suppiv voltage
at Startup of the Starter.



13. GONCLUSION

Our Project “ AUTOMOTIVE VOLTAGE VARIATION TESTS” is
designed for use in all vehicle testing. The Automctive Voltage
Variation test equipment is a device suitable for International Stand-
ards. The value of the Voltage levels in the waveform are quite
accurate. The Automotive voltage variation Tests equipment is
designed in such a way that facilities available at present can be

expanded.

This Project can be expended by including all the electrical
loads like horns motors etc., and their Voltage and Current level
can be monitored from the Volt meter and Ammeter fitted below
and can be tested. Further A PC can be attached so that the wave-

form can be stored and printed out.
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