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SYNOPSIS

The "WINDING PACKAGE CONTROLLER " (WIPAC) is an
advanced, versatile instrument capable of accurate measurement
of yarn length and shift efficiency. In addition to these
it can also locate the head which has mechanical error.
This involves

1. Sensing and Fabhrication of an electronic circuit
to find out the bpresence of yarn.
2. Design of hardware to show the yarn lenath
wound.
3. Software for

a. Counting the 1length of the yarn.

b. Displaying the count.
c. Shift Efficiency.
d. Locating the mechanical error.
4, Interfacing with microprocessor system
This svstem finds wide application in textile

industry.



PRESENT SYSTEM

In present existina textile mills there are
number of units such as cotton purifier, cotton to yarn,
yarn into the knitting yarn. This knitting yarn is wound
on | the cone. There will be numher of cones which are
bei|j1g wound by a single spindle drum, which is surface
driven. This arrangement is shown in figure 1. The spindle
drum as shown in figure 1 is made of bakelite on which
hel}ica] arooves are present to direct yarn to the cone.
The%se helical grooves helps in wuniform yarn winding.

The motor follows a principle called stop-run
method to avoid loose winding of yarn on the cone. This

occurs in the vrate of 76 STOPS/MIN. The speed of the spindle

is' approximately 2050 r.p.m. There are different types of
yarfn which are to be wound dependina on their thickness.
eg. 38's type -40's type.

For 40's type the weight of 1 metre is  0.069 gm. The

cohe -yarn arrangement in  the machine is called as HEAD.
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EFFICIENCY:

Efficiency of the shift is defined as
EFF = Total time of shift - Total time of <cones stopped
Total time of shift
Total time of shift s nothing but the total time for
which the machine runs in a shift. Total time of cones
stopped is nothing but the time for which cone 1 stopped

+ cone 2 stopped +------ cone n stopped.

MECHANICAL ERROR

If a vyarn of particular head 1is broken many
times the problem might not be due to the yarn, It s
the. problem associated with the «cone rotation which s
mechanica] part. Usually if a varn of 9particular head
hasz broken more than 5 times in an hour, then it s
saih to have mechanical error.

As in  this system all cones are weighed
madua]]y one by one which is not an efficient method

as = it decreases the productivity.



INTRODUCTION

There is a tremedous change in science and technology which
implemented in all fields. In the textile field, new
technologies such as CNC are implemented which is costly and it
is not, used by small scale industry. So the operations such as
knotting, weighing of the cone removal of flux etc. are performed

manually.

Iﬁ our project, the burden of operator, in weighing the cone
repeatédly to standarise is eliminated. Automatic weighing of
each céne in a unit 1is not easy and economic as there are many
cones Eo be wound in a unit. The length and weight of the cone
are having definite proportion, so istead of weighing the cone we

go for length.

Our project WIPAC determines the exact length of the yarn to
be wound on the cone to have a standard weight. For this we use
phototransistor, photo LED, programmable peripheral interface
(8255), times (IC 555). Microprocessor, serial shift

registers(4094) and seven segment displays.



mination

which

is

The system WIPAC consists of following

1. Sensing unit

2. Serial shift  register and Display

3. Timer wunit

4. Interface unit

5. Microprocessor unit

Along with this WIPAC also includes the
of efficiency of the shift and  Tocatina the

mechanically erroneous.



BLOCK DIAGRAM AND DESCRIPTION

We use PRECITRON MICROPROCESSOR  (8085)  TRAINER
KIT. We make use of some subroutines inbuilt such  as
RDKRD to sense the keyboaard, output to display the diqits
on display of PRECITRON KIT, HILO to subtract 16 bit numbhers
and  CLEAR to clear the display. We wuse RST 6.5 and RST
5.5 linterrupts to interrupt the MPU main program operation.
RST 6.5 is connected to the proximity switch output and
the iRST 5.5 s connected to the timer (Astable multi) outout.
Two 8255'S  present in the kit is used for
extérna] hardware interface.8255-1 port A is connected to
the? inout of the display unit. 8255 -I1 port B s connected
to zthe output of the photodetectors. 8255 -1 port C is connec-
ted; to the input of the cutters. 8255-11 port A is connected
to | the mechanical indicators. 8255-11 portB and port C can
he ?used for future expansion.
| In the keyboard some keys are rvenamed  as
follows.
COMP KEY- INITIALISATION
DEL KEY- DATA ENTRY
NEXT KEY- EFFICIENCY
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The MPU is the heart of this sytem. The MPU will  be
continuously monitoring the keyboard. If the INITALISATION
key is pressed the MPU calls INIT -WI subroutine to initia-
lise (i.e make zero ) the length count of all heads and
time counts. If DATA ENTRY key is pressed the MPU calls
DATENT-WI  subroutine to aet the count which is going to
be entered by the operator via keyboard and to display
it. TIf EFFICIENCY KEY s pressed MPU calls EFF-WI subroutine
to ca]éu1ate and display the efficiency of the shift.

With these if 6.5 has interrupted the MPU
enter; into the subroutine COUNT-UPDT-WI to check the presence
of yarn, increment the count , Disolay the count, Check
the icount with the count entered by the operator and
to sbnd the signal to cutter. And if 5.5 has interrupted
the 'MPU enters into the TIMINC -WI subroutine to increment
the total time of shift, check the presence of yarn and
to ﬁncrement the total time of run, Jocate the mechanically

erroneous head and to indicate it.

This processes are shown in flow chart(1l)



CIRCUIT DESCRIPTION

MPU (8085) can communicate with the 8255
(1) and 8255 -(II) through data lines. 8255-1 port
A, AO(data), Al(clock), A2(strobe), lines are connected

to the buffer (4050) at the pins 3,5 and 7 respecti-
vely. The buffer outputs at pins 2,4 and 6 of 4050
is cbnnected as follows.

4094 IC is a serial shift register with
storage and it has 3 inputs as data, clock and
stroﬁe. It also has 10 outputs, 8 for Tlatched outputs
and j2 for data outputs for fast and slow operation.
Pin 2 of 4050 is Data and this is connected to

the, data dinput pin 2 of 4094. Data output of 4094
IC pin 9 dis connected to the Data input of next
4094 IC(pin 2).

A1l clock 1lines of 4094's are tied together
and , connected to the Pin 4 of 4050. A1l strobe
lines (pin 1) of 4094's are tied together and conn
ected to the pin 6 of 4050.

The 8255-1 port B is used to read the

|
photodetectors. A photo LED is used to glow always



and a phototransistor 1is used to sense the presence of
yarn. The output of the photodetector s connected to the
Port B lines. 8255-1 port c is connected to the octal buffer
74241 and outputs of buffer s connected to activate the
monostable multivibrator wusing IC 555 which is designad for
1 sec '‘to opoerate the vrelay. The design for 1 sec s shown
below

t =1.1RaxC

Assuming Ra = 10 M ohm t= 1 sec

C = }/ﬁ.l x 10 M ohm

= 0.09 micro farad
~ 0.1 micro farad.

8255- 'I1 port A is connected to the LED's to indicate the

mechanical error.



DESCRIPTION OF EACH UNIT

SENSING UNIT:

There are two type of sensors used, they are
1. Yarn sensors.

2. Shaft rotation sensors.
1. YARN SENSORS

The presence of vyarn should be detected inorder
to know whether yarn being wound on the cone for the
incre@enting of the count(length) of that ©particular head.
Using. of mechanical sensors such as variable capacitors
and springs are not advisable as they will affect the tension
of tﬁe yarn as the yarn might be broken. So we use optical
senso%s. This comprises of photodetectors(phototransistor éﬁd
Photo;diode etc.) and photo LED. Photo transistors are oreferred
as they provide amplication.

Photo tranistors senses the yarn presence which
is t}aversing between photo LED and phototransistor. The opera-
tor }s indicated if the yarn s broken by glowing a LED.
We uée infra-red LED so that their won't be any interference
from ?other light sources present in the industry. As shown
in figure 2 when the yarn 1is being wound, the photodetector

is
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is blocked by yarn to get the IR light and so it s
in  cut-off state. So output is Vcc =5v, when the yarn s
cut the IR 1light falls on the phototransistor and it is
driven into the active region and output is Ov. So photo-
detector output is 1 when the yarn is present and zero
~when the yarn is found cut. [Instead of sensing a yarn
we sense yarn break detector. Photodetector is  connected
to MPU through 8255-1 port B. MPU checks the photodetector
output for each rotation of the shaft and the increments
the % count if the photodetector output is set. MPU also
usesj the photodetector output for the finding out the wmecha-
nicaT error and efficiency. The vphotodetector output is
inverted by the inverter 7404 IC and it drives a LED for

indication to the operator. We wuse 55GE 522 LED and GE114G

photo transistor.

2. SHAFT ROTATION SENSORS.

In this we use oproximity switch which converts
the ;rotation into the pulses. We wuse this sensor to convert
the . rotation of the shaft into the pulses. These pulses
are  used to the interrupt the MPU to update the lenqgth

wound on the cone. Block diagram of proximity switch 1is



shown in the figure 3. RF oscillator is wused to create
magnetic  field. This magnetic field is disturbed when a
metal comes near the field. The output of the RF oscillator
is given to the schmitt trigger and it is output decreases.
So when the metal s in the field, the output is low,

else the output  is high.



SH AFT ROTAT\ON SE N SOR.

[PRDX\M\T N S UJ tTC,Hl

SQ\’HM‘ET\L

>

A MPULIFIRR.

——————
e assaaamt

SOUTPLT.

///"’_\
- /L’ : i N ﬂ
NN
T~ OsataTor
N
/MAG,NETlC

Fl CDUP\E,— =



SERIAL SHIFT REGISTER AND DISPLAY UNIT

This unit is used to dispiay the current lenath
of the yarn that is wound on _the cone of every head.
To 'display the count of each head(5 digits per head ) the
display datas are transferred to the display serially using
a special IC 4094, which is serial shift register with
storage as shown in the figure 4.

So if a digit has to be displayed in a seven
segment  display the details of a,b,c,d,e,f,g and dot  has
to ‘be given to the display. For this, having a sindgle
line which is connected to the data input of the IC 4094
through which 8 bits a,b,c,d,e,f,g and dot are transferred

one' by one wusing clock. The data regarding the digit to
be i displayed s transferred to the serial shift register.
And  now if strobe is enabled, the contents of serial shift
register is latched and the digits are displayed on the
disﬁ1ay.

So, to transfer the count in memory to the
display the same procedure is adapted. As the data output

of first 4094 IC is connected to the data input of the

next IC 4094 all digits of the count of the head can
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be transferred serially. As  the updating of the display
ijs done after each interrunt from the proximity switch
(ie. for every vrevolution) and as the spindle rotates at
blow speed such as 1000-1200 rpm the microprocessor  has

enough time to transfer the count in the memory serially.

Data output from the IC 4094 (LSB) of first head
is connected to the data input of first IC 4094(MSB) and
so on. So, by wusing ONLY 3 LINES, MPU can update the display
The '3 lines are 1.Data lines 2. Clock T1ines 3. Strobe
1inest Clock 1line is connected to <clock inputs of all IC
4094; and strobe line is connected to the strobe of all
IC 4094. The data 1lines A0,Al, and A2 of ©port A of 8255-I
are ‘utilized for these three lines. The MPU first places
the serial data in the data 1line (A0) and without affecting
it, the «clock is transferred through the clock 1line (Al)

After all transfer of data bits for all digits
of 'all heads, the strobe is transferred through strobe
1ine(A2) and the bytes in the serial vregister is latched
and display 1is wupdated. The timing diagram is shown in

fiqure 4a and 4b. The procedure is shown in flow chart 2.



TIMER UNIT

.Timer unit is used to give a pulse in each
second . The pulse in each second is used to interrupt
the MPU. On interrupt, MPU will enter into the time incre-
ment - subroutine. Timer unit s designed by using an IC

555. The circuit diagram shown in figure 5.

v An astable multivibrator is designed for a pulse
widthj of 1ms and the time width of 1lsec. [If the circuit
is fconnected as shown in figure 5 (pin 2 and pin 6 connected)
it wi11 trigger itself and free run as 4 multivibrator.
The fexterna]l capacitor changes through (Ré+Rb) and discharges
throdgh Rb. Thus the duty cycle may be precisely set by
the ‘ratid of these two resistors. In this mode of oneration
the ; capacitor charges and discharges between 1/3 Vcc  and
2/3 Vcc. As in the triggered mode, the charge and discharge
time: and therefore the frequency are independent of  the

supply volitage. The charge time(output high )tl s given by

t2 =1 ms T= 1 sec

tl = 0.693(Ra + Rb) C Assuming C =lmicro farad
t2 = 0.693 (Rb) C

Rb = 1 kilo ohm

Ra = 2 Mega ohm
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INTERFACE UNTT

In our WIPAC system the interfacing is done
using two 8255's. One 8255 -1 is utilised for updating
the display, reading photodetectors, and activating cutters.
For these three operations port A , port B and wvport C of
the 8255 s wutilised respectively.

a. Port A output 1lines ie. Data line, Clock line
and Strobe line are connected to a buffer(4050) as these
lines' namely clock 1line and strobe 1line have to bhe connected
to many IC's. This interface is shown in fiqure 6.

b. Port B is used to receive the photodetector
output and it is wused in input mode. Phototransistor collector
output 1is connected to port B as shown in figure 7.

c. Port C is used to activate the cutter if
the required lenagth is reached. As cutter requires high
current in the order of 500mA and voltage of 12v, the
port C outputs cannot drive the solenoids wused in the cutter.
Port C output is connected to open collector transistor

which is designed to satisfy the vrequirement of the cutter
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The output from the port C of 8255 1 is connected
to the trigger dinput of the monostable multivibrator using
IC 555 timer shown in figure 8h. The output from the mono
stable multivibrator s connected to the solenoid which
activates the cutter to cut the yarn shown in figure 8a.
Monostable multivibrator s nothing but the shot timer.
The external capacitor is initially held discharged buy a
transistor inside the timer. Upon application of a negative
trigger pulse of less than 1/3Vcc to pin 2, the flipflop
is set which is both releases the short circuit across
the capacitor and drives the output high. The voltage across
the :capacitor then increases exponentially for a period
of t = 1.1 RaC at the end of this time the voltage -equals
2/3Vcc. The comparator then resets the flipflop which s
inturn discharges the capacitor and drives the output to
its lowstate. During the timing <cycle when the outout s
high, the further application of a ‘trigeer pulse will not
effect the circuit. However the circuit can be vreset during
this time by the apllication of a negative pulse to the

resef terminal. The output will then vremains in the Tow

state until a trigger pulse is again aoplied.
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Inorder to avoid false triggering (when reset
function is not use) vreset function must be connected to
Vec.

Time for lsec

t =1.1. Ra C

Assume Ra=10 Mega ohm

€=0.1 micro farad.

The second 8255 is used to send the indication
about . the mechanically erroneous heads and selection. Port
A of this 8255 is connected to LED's to indicate the
mechanﬁcally erroneous heads. For this the buffered output

of the port A is connected to the LED's . This is shown

in figure 9.



MICROPROCESSOR UNIT

Microprocessor unit which is the heart of the
WIPAC system has the following operation

a. Intialisation

b. Data entry

C. Counting the Tlenath and sending signal to

cutter.

d. Displaying the count.

~. Counting the time of shift.

f. Efficiency

g. Locating the mechanically erroneous head.

MPU  has five interrupt dinputs. One is called
INTR . which is identical with the INT input in 8080 A.
The other four are automatically vectored to specific location

without any external hardware.

INTERRUPTS
1. RST 7.5
2. RST 6.5
3. RST 5.5
A1l the

details

in the precitron_ kit. The

by RST 7.5, 6.5,5.5 and INTR in

are level trigger.

Call location

FE12H

“FEOCH

FEOBH
of the «call locations are present
"TRAP' has highest priority followed
that order. Except 7.5 others



RST 7.5 ,6.5 AND 5.5

These maskable interrupts are enabled wunder nprogram
control  with two instruction EI and SIM . The SIM operation
can be done as shown in figure 10. In our oroject we

are using interrupts 5.5,6.5.

‘Nhen the shift is started, -the operator should
press a key in the keyboard to intialise the count of
all heads. When he wants to enter or alter the reaquired
1ength count he should opress another key in the keyboard
and inow MPU will be waiting for the operator to enter
the count and the entered data is stored in memory. To
know efficiency of the shift there 1is an another key named

effi;iency which has to be pressed and when opressed ,MPU
will calculate the efficiency and display in the monitor.
For reading the keyboard , the subroutine RDKBD which s

available in precitron kit. This is explained in the flow

chart 3.
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INITIALISATION

When the shift starts or if the operator wants
to initialise the count of all heads at any time he should
press the key . named INITIALISATION and when this key s
sensed by the MPU, it enters into the initialisation sub-
routine. Now the MPU memory address is set to the starting
address of the Tlength count stored in the memory and starts
to make the count +to zero one by one incrementiny the
memory address. Like wise the count of all heads are made
zero.i After this, both the time counts are made  zero.
The ?isplay subroutine is called to display . This exnlained

in fhe flowchart 4.
b. DATA ENTRY

The  subroutine is used store the new entered
count or altered count in the memory. For this a key
in the keyboard named DATA ENTRY is wused. When this key
is pressed the MPU will show the count which 1is oreviously
preseht in  the memory. So if the operator wants to enter

new ‘count or alter he has to enter the count wusing the



keys numbered O to 9 . When he is entering the numbers

altered are displayed for visual feedback. After entering
it, the count will be displayed for a time and Dblanked.
In the middle of the entry of count if the operator wants
to end the «count entry he has to again press the same

DATA  ENTRY key.. This operation is shown in the flow chart
5.

COUNTING THE LENGTH AND SENDING SIGNAL TO CUTTER

On each rotation of the spindle, the oroximity
switch will interrupt the MPU. On interrunt, the MPU first
checks -the photodetector output to check the presence of
yarn., If the yarn is present, the Tlenath count 1is incre-
mented one's else MPU go to th=z next head. After incre-
menting, the MPU checks whether the <count has reached the
required lenath count and if so sends the signal to the
cutter else it goes to the next bhead. And this same nbproc-
edure 1is carried out for the remaining heads.

After the incrementing and checking procedure
is over, the display updating subroutine is <called to show

the count. After sending the signal to the cutter the



count is reset by making the count to =zero. In incrementing
the length count the following procedure is followed. The
length- wound on cone on each vrotation of the spindle s
only 0.235 metre. And so, there are two countsA and B are
used. After 424 . rotation (count A) the 1enqth wound  is
>100 metre. So when count A vreaches 424 it is cleared and
count B is  incremented once. Only count B is displayed

on the display. This is shown in flow chart 6.

d. DISPLAYING THE COUNT

| The count of each head is displayed wusing a
4 digit display. For this as illustrated in the previous
chapter, shiftregister with storage IC4050 is wused. The
data out of one head disolay s connected to Data in
of the next head. For this MPU sends the data and clock
and strobe Serially one by one. This 1is explained in the
flow chart 7.
When the  interruot from the proximity switch
(for  each rotation) occurs after  incrementing the  length
count the DISPLAY subroutine is called. After initialisation

also the DISPLAY subroutine is called. In the DISPLAY sub-



routine, the head number s intialised as 1 and the address
of the starting address is obtained. Then the first digit
is retrijeved and then ths seven segment detail which is
stored in the wmemory is retrieved and it is transferred
bit by bit. After the wvalid data 1is set in the data
Tine the clock 1line s raised from low to high and as
IC 4094 is POSITIVE EDGE triggsred the data is serially
transferred. Then the next bit of seven segment detail
is transferred following the clock bit.

Then the next digit data also transferred in
th2 - same manner until all count digits of a head are
tran%ferred. This  procedure is repeated for all heads.
After all heads count data s transferred to the serial
regi$ter the strobe signal is given. Before the strobe
signal is sent, the seven segment details are ©oresent
in .all shift register and when strobs becomes high the
data, in all registers are transferred to ths Tlatch. As
the Tatch output are connected to the seven segment display

the new count 1is displaved.
e. COUNTING THE SHIFT OF SHIFT

To find the efficiency of the shift two time



g. LOCATING THE MECHANICALLY ERRONEOUS HEAD

As this locating of the mechanical error sub-
routine is called in each second, after incrementing the
time counts. In this subroutine a one hour counter s
used. This is incremented in each second. After this MPU
checks each head whether the yarn is  present previously
and now it is cut. If so, the count of that particular
head is incremented. Then this count is checked for 5.
If it has reached 5 within one hour the mechanical error
indicator is glown for indication. These procedure is repea-
ted for all heads. Wnhen one hour is completed these counts

are cleared for fresh incrementation. This procedure  is

i]]dstrated in flow chart 10.



ASSEMBLY OF PHOTODETECTOR AND CUTTER

The photndetector is explained in the sensor
unit. The sensor unit has a LED, Photodetector, these are
kept facing each other which are ©placed Dperpendicular to
the _trave] of yarn. The cutter which is opoerated by a
solenoid has a knife edge which is- moved pernendicular
to ;the yarn, so that yarn is cut when solennid 1is acti-
vatéd. This is shown in figure 10. The cutter and vhoto-

detectors are kept in a U shaped yarn gquide as shown

in ifigure 11.
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1.

2.

COMPONENTS USED

a. SENSING UNIT
Pho£o LED ©55BGE 522
Photo transistor GE 114G
Resistors 330 ohm,4.7kohm

Proximity switch

b. MICROPROCESSOR UNIT
INTEL 8085
c. INTERFACING UNIT
IC 8255
Buffer 74241
d. SHIFT REGISTER AND DISPLAY UNIT
IC 4050 Buffer
IC 4094 Serial shift register with
e. DISPLAY UNIT

Common anode 7 segment display FND507

f. CUTTER UNIT
Solenoid with knife

IC 555 timer

g. TIMER UNIT

IC 555 timer

storage



CONCLUSION

Bv  use of our project, manpower  requirement
is reduced, by which production is increased. Efficiency
is calculated and displayed using our project and the
operator can  thus know how effectively the machine is
utilized in that shift. If there is any mechanically erro-
neous head in that machine, the WIPAC can identify and
indicate it, and the operator can repair it. Circuitry

is :simp1e and the cost of manufacturing is less.

FUTURE DEVELOPMENT

Using the concept of multiplexing the nproject

can be extended to number of heads.
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LABEL

LOOP 1

SOFTWARE ROUTINE

MAIN

MNEMONIC

PROGRAM

EI
MVI A OC

SIM

MVI A, 82

ouT 03

MVI A,80

oUT 43

CALL RDKBD

CPI 12(COMP KEY)

CZ INITHWI

CPI 15( DELETE KEY)
CZ DATENTWI

CPI 16( OUT BYTE KEY)
CZ EFFWI

CPI 17

JMP LOOP1



(CLEARING

LABEL

LOOP 2

INITIALISATION

THE LENGTH COUNTS OF ALL HEADS)

MNEMONIC

PUSH H

PUSH D

PUSH B

PUSH PSW

MVI D,00

LXI H,9FFE(LENGTH  COUNT

ADDRESS)

MVI B,00

MVI M,00

INX H

INR B

MOV A,B
CPI 06
JNZ LOOP2
INR D

INX H

START



LABEL

LOOP

LOOP X

MNEMONIC
MVI M,00
INR A
CP1 04
RZ

INX H

JMP LONP 2

DATA ENTRY

CALL DISP WI

LXT H, A300(required

PUSH H
PUSH D
CALL RDKBD
POP D

POP H

CPI 15

JZ LOOP X
PUSH H
CALL DISPWI
POP H

INX H

JMP LOOP
CALL CLEAR
RET

start

length store

address



LABEL

LOOP 5

LOOP 4

MNEMONIC

DISP WI

MVI A,00
MVI B,00
LXI H,A300
CALL OUTPUT
RET

DIS UPDT Wi

MVI B,00
MVI H,AO
MOV L,B
MOV A, M
PUSH H
MOV L,A
MVI H,Ad
MVI C,01
MVI A,00
OUT PORT A
MOV A,M
ANA C

CMP C

JZ LOOP 7
MVI A,00

JMP LOO? 8



LABEL MNEMONIC
LOOP 7 MVI A 01
LOOP 8 OUT PORT A
ADI 02
OUT PORT A
MOV A,C
RAL
MOV C,A
INC LOOP 4
POP H
INR B
MOV A,B
ANI 07
CPI 04
JINZ LOOP 5
MOV A,B
ANI F8
ADI 08
CPI 10
JZ LOOP 6
MOV B,A
JMP LOOP 5
LOOP 6 MVI A, 04



LABEL

LOOP X

MNEMONIC
OUT PORT A
MVI A,00
OUT PORT A
RET

COUNT UPDT WI(6.5 INTERRUPT)

PUSH H

PUSH D

PUSH B

PUSH PSW
MVI A,OF
SIM

EI

LXI H, A350(cutter data
MVI M,00
MvI B,00
MvI C, 01
MVI H ,AO
IN PORT B
ANA C

CMP C

JNZ  LOOP 5

MOV L,B

address)



LABEL

LOOP 4

MNEMONIC

DCX
DCX
INR
MOV
CP1
JINZ

MVI

H
H

M
AM
6C
L00?
M,00

AM
04

LOOP
M, 00

AM
0A

LOOP
M,00

LOOP



LABZL MNEMON T C
LXT D,A303
MOV LR
LOOP 6 MOV A, M
XCHG
CMP M
(CHG
INZ LOOP 5
INX H
DCX D
MOV AL
ANT 07
CPI 04
JNZ LOOP 6
JMP LOOP 10
LOOP 5 MOV AR
ADL 08
MOV B, A
MOV A, C
RLC
MOV €, A

CPT 04



LABEL

LOOP 10
LooP 11

LOOP 9

MNEMONIC

JINZ
JMP
MVI
DCX
MVI
INR
CP1
JNZ

LOOP X
LOOP 9
A, 00

H

M, 00

A

06

LOOP 11

PUSH H

LXI
MOV
ORA
Mov
POP
JMP
LDA
ouT
POP
PopP
pop
POP
MVI
SIM
RET

H, A350
A,C

M

M,A

H

LOOP 5
A350
PORT C
PSW

H
A, OC



TIMINC - W1

LABEL MNEMONIC
PUSH H
PUSH D
PUSH B
PUSH PSW
LX1 H, A200 (Total time
of shift Address)
MOV A,M
3 ADI O1
MOV M, A
1 JNC Loop2
CMC
Mvl M, 00
INX H
INR M
LOOP?2 LX1 H AZ 07 (Total time of
run Address)
MV]l C, 01

LooPr1 IN port Bl

ANA C
CMP C
JNZ loop4

MOV A, M



ADT 01
MOV M, A

JNC loop4d -

LABEL MNEMONIC
cMC
MVI M, 00
INX H
INR M
LOOP4 MOV A,C
R L C
MOV C, A
crl 04
JN7 loop
CALL MECH - ERR - w
POP PSW
POP B
POP D
POP H
130]

RET



MECH - ERR - W 1

LABEL MNEMONIC
Mvi C, 01
LXI H A 355 (Address of one
have cormt)
iNR M
MOV A, M
CPI 90
JNZ loopl A
MVI M, 00
INX “H
INR M
MOV A, M
CPI 19

JZ loop2

- loop,A LX1 H, A 500 (Mech error flaqg
& count start
address)
loopl” MOV A,C
IN Port Bl
ANA C
cMP C
J7 1.00P4

MVI A, 00



LABEIL MNEMONIC
ADD M
JN7Z loop4
MVI MFf
INX H
INR M

MOV A, M

CcCrPI 05

JIN7Z loopb
Mvi M, 00
MOV A,C
PUSH H

LLXI H A450
ORA M

MOV M, A

POP H

Mmov C, A

Ccp1 04

JNZ loopl

LXI H AS50 (mechanical errvor

bit address)



LABEL MNEMONIC

MOV B, M

OUT Port AIL

POP PSW

POP B

POP D

POP H

RET.



LABLE MNEMONIC
LOOP 4 MVI M,00
INX 1
JMP LOOP 5
MVI M,00
MVI B 02
ILXI H A501
L.OOP 2B MVI M,00
INX H
INX H
DCR B
JNZ LOOP 2B
LXI H, A450
MVI M,O00

JMP LOOP 1A



LABLE

LOOP 1

LooOP 2

LOOP 3

MNEMONIC

MVI A,03
LXI H, A600
MVI M, 00
INX H

DCR A

JNZ LOOP 1
MVI M,OE
LHLD A202
XCHG

LXI H,0000
MVI B,00
MVI C,332
MOV A,C
ADD E

MOV L,A
MOV A,H
ADC D

MOV H,A
JNC LOOP 3
INR B

CcMC

DCR C

JNZ LOOP 2
XCHG

MVI C,00



LABLE

LOOP 3A

LOOP 6A

INCRI-

WI

MNEMKONIC

LHED A200 9 TOTAL TIME OF
SHIFT ADD)

JC LOOP 6A

CALL INC RI _ WI

JMP LOOP 3A

MVI A,00

ADD B

J7 LOOP 4

CALL INCRI~ WI

JMP DECI- AD- WI

PUSH H
LXI H, A603
inr m

MOV ‘A, M
CPI OA

JNZ LOOP 5
MVI M, 00
DCX H

INR M

MOV A, M
CPI OA

JN7 1LOOP 5
MVI M,00

DCX N



LABLE “MNEMONIC

DECI- AD- WI
MOV A,O
CMA
MOV D,A
MOV A,E
CMA
MOV E,A
DCR B
XCHG
LXI D,FFFF
CALL HILO
MVI M,00
ADD B
JNZ LOOP3Aa
LHLD A200
PUSH D
CALL HILO
JC LOOP 8 4a
MOV A, D
LOOP 4 MVI M,00
INX H
JMP LOOPS
MVI ™ 08
MVI B 02
LXT H AS501
loop 2B MVI M,00

INX H



LABEL

LOOP X

+ LOOP 4A

LOOP 4

MNEMONIC

ADD E

JC LOOP X

JZ LOOP 4B

POP D

JMP LOOP 3A

POP H

LXI H A200

MVI A00

MVI BOO

CALL OUTPUT

RET



LENGTH COUNT START ADDRESS -9FFFH
ACOO
A001
vAOOZ

AON3 ) FIRST HEAD

TOTAL TIME OF SHIFT START ADDRESS  A200
TOTAL %IME OF RUN START ADDRESS A202
CHECK COUNT START ADDRESS A300
CUTTER ' DATA  ADDRESS A350

SEVEN SEGMENT DATA START ADDRESS

~A400
MECHANICAL ERROR BIT ADDRESS A450
TOTAL (TIME OF SHIFT ADDRESS A360
TOTAL 'TIME OF RUN A362
ONE HbUR ADDRESS A355
MECHANﬁCAL ERROR AND COUNT START

ADDRESS A50D

EFFICIENCY START ADDRESS A600



DESCRIPTION OF CHIPS:

8085:

s

"It is an 8 bit general purpose microprocessor. it

has 16 line address bus and 1is capable of addressing 64 1

of memory. Its operating frequency is 3 MHz (single phase
clock). It has 40 pins and requires a power supply of +5V.
It is an enhanced version of 8080 A. Its instruction set i«

upward compatible with that of 8080 A.
ADDRESS AND DATA BUS:

The address bus consists of A out of which

0o =~ Ms

A15 - A8 is unidirectional. AD - A7 is bhidirectional as it

is multiplexed for data and it is also the lower order bus.
GCONTROL AND STATUS SIGNAL:

This signals are usd to identify the nature of operation.

They are



hese status signals, similar to 10/M can identify

var‘i'oué'ioperations, put they are rarely used in small systems.

PR

| ©.8085 MACHINE CYCLE STATUS AND CONTROL SIGNALS

Machine Cycle " 10/M Status Control
o . o1 S0 Signals
,_j-. __Op;cy*.Odé,.Fetch~ 0 1 1 RD = 0
. Memory Read 0 1 o ® - 0
:,‘13"Mem0lry_§: write 0 0 1 WR = 0
10 Read 1 1 o RD = O
4 1/0 Write 1 0 1 WR = 0
| I»N’_’I“R‘ Abknowledge 1 1 1 INTA = 0
) 7':3"."‘5"': o | : | v 0 N RO, WR - 7
| INTA = 1
: Z X X
z X X

GLOCK FREQUENCY:

X1, X2 : Crystal is connected at these two pins.
The frequency is internally divided by two | thereforo, o

operate a system at 3 MHz, the crystal should have a frequency
- of 6 MHz .




This is a positive going pulse generated every timo
the 8085 begins an operation. It indicates that the bits on
AD7 - ADO are .address bits,. This signal is used primarily

to latch the low order address from the multiplexed bus and

generate a separate set of eight address line A7 - AO.
READ (RD):

This is a read control signal (active low). Thin
signal indicates that the selected I[/0 or memory device is

to be read and data are available on the data bus,.
WRITHE (WR):

This is a write control signal (active low). This
signal indicates that the data on the data bus are to be written

into a selected memory or I/0 location.
10/M:

This 1is a status signar used to differentiate betweoen
%I/O \and memory operations. When it is high, it indicates
an 1/0 operation, when it is low, it indicates a memory opera-
‘tion. This signal is combined with RD and WR to generats

'1/0 and memory control signals.
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- INTERRUPTS AND EXTERNALLY INITIATED OPERATIONS:
i .

The 8085 has got five interrupt signals that can

be used to jnterrupt a program execution.

A a
INTR Inter Request
This is used as 3 peneral purpose interrupt
RST 7.5
RST 6.5 Restart Interrupt
RST 5.5
These are vectored interrupts and transfer the
program control to specific memory location. Among these

three the priority order is 7.5, 6.5 and 5.5.

TRAiP This 1is a non-maskable interrupt and has got the
highest priority.
HOLLD This signal indicates that a peripheral such as
‘ a DMA controller is requesting the use of address
) and data buses.
Iﬁ;\ This is an output signal and is used to acknowledg®
the interrupt.
HLDA Hold acknowledge. This signal “acknowledges the
Hold request.

READY This is also an output signal. This signal is

used to delay the microprocessor Read ar Write.



* Decimal, binary and double precision arithmetic.

id Direct addressing capabllity to 64 k bytes of memory.

The 8085 A is complete 8 bit parallel central
processing unit {CPU}. Its instruction set is 100% software
compatible with the 8080 A microprocessor, and it is designed
to im.prove the présent 8080 A's performance by higher system
speed. its high level of system integration allows a minimum
system of three IC's [8085 A (CPUY, 8156 (RAM/IO) and 8355/
8755 A (ROM/PROM/IO) while maintaining total system expand-

ability.

The 8085 A incorporates all of the features that
the 8224 (clock generator) and 8228 (system controller) provided

for the;8080 A, thereby offering a high level of system

integration.

The 8085 A uses a multiplexed data bus. The
address is split between the 8 bit address bus and the 8 bit

data bus. The on - chip address latches of 8155/8156/83557

875

o

A memory products allow a direct interface with the

8085 AL



is 1, the number will be viewed as a negative number. T
it is 0, the number will be considered as positive. In arith-
metic'operations with signed numbers, bit D7 s resorved for
indicating the sign, and the remaining seven bits are used

to represent the magnitude of a number.

ZERO FLAG (Z):

The Zero flag is set if the ALU operation results
in 0, and the flag is reset if the result is not 0. This flap
is modified by the results in the accumulator as well as in

the other registers, ‘

-AUXI?LLARY CARRY FLAG (AC):

In an arithmetic operation, when a carry is generated
by digit D3 and passed on to digit D4, the AC flag is set.
The  flag is used only internally for BCD operations, and is

not ;'available for the programmer to change the sequence of

a program with a jump instruction.

PARITY FLAG (P):

After an arithmetic or logic operation, if the
resujlt has an even number of 1s, the flag is set,. If it has

an odd number of 1s, the flag is reset,



-

CARRY FLAG (CY):

I[f an arithmetic operation results in a carry the

carry flag is set, otherwise it is reset.

EXECUTION:

The MPU places the memory address of the instruc-
tion of the address bus and it indicates the operation status
on the status lines. MPU sends sthe MEMR signal to enable
the memory, fetches the instruction byte and places it in the

instruction decoder and also the MDPU exccutes the instruction.

SINGLE CHIP 8-BIT N-CHANNEL MICROPROCESSOR [8085 A]:

* Single + 5V power supply.

* 100% software compatible with 8080 A.

’ 1.3 micro seconds instruction cycle.

# On chip system controller, advanced cycle status inforina-
tion available for large system control.

* On chip clock generator (with external crystal, Lo nr
RC Network.

* Four Vectored interrupt inputs (one is non-maskable)

plus an 8080 A compatible interrupt.

Serial In / Serial Out port.
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8255A/8255A-5
PROGRAMMABLE PERIPHERAL INTERFACE

1 MCS-85™ Compatible 8255A-5 w Direct Bit Set/Reset Capability Easing
» 24 Programmable /O Pins Conirot Application Interface

‘ n Reduces System Package Count
e Completely TTL Compatible

m Improved DC Driving Capability
a Fully Compatible with Intel® Micro-

F Mon n Avnilable tn EXPRESS
- procescor Famer ‘ —Standard Temperature Range
e Improved Timing Characteristics —Extended Temperature Range

" The Intel™ 82554 is a general purpose programmable /O device designed tor use with Intel® microprocessors. It has

2410 pins which may be individually programmed in 2 groups of 12 and used in 3 major modes of operation. In the first
mode (MODE 0), each group of 12 /0 pins may be programmed in sets of 4 to be input or output. In MODE 1, the second
mode, each gron may be programmed to have 8 lines of input or output. Of the remaining 4 pins, 3 are used for hand
shaking and intqrrupt control signals. The third mode of operation (MODE 2) is a bidirectional bus mode which uses 8
lines for a bidirectional bus, and 5 lines, borrowing one from the othar group, for handshaking.
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A0 a0
%: — When Port € is being used as status/control for Port fuor B
I CONTAOL WORD these bits can be sct or reset by using the Bit St/ Ranct o
& - oration just as if they were data sutput ports,
‘ b0 | Py L0 | Dy 02| Oy
i ° interrupt Contrel Functicns
When the 8255A is programmed-to operate in rmode 1 of
BT SETMESET mode 2, control signals are provided that can be used ac
0 RESET interrupt request inputs to the CPU. The interrupt ic
quest signals, generated from port G, can be inhibited or
- enabled by setting or resetting the associated INTE flip:
BIT SELECT . . .
GrialaN flop, using the bit set/reset function of port C.
This function allows the Programmper 10 disatlow or atlfov 2
specific 1/0 device to interrupt the CPU without affecting

any other device in the interrupt structuere.

INTE flip-flop definition:

BIT SET/RESET FLAQ
0= ACHVE (BIT-SET) -- INTE is SET -- Interrupt enahle
(IT-REGETY - INTE i BESE T Anterupt disable

: Note: All Mask flip-flops are automaticatly reset dusing
Figure 7. Bit Set/Reset Format mode selection and device Resct.

Mode 0 Basic Functional Definitions:
® . Two B-bit ports and two 4-bit ports.

Operating Modes

i ® Any port can be input or output.
MODEO(Bas%c InputiOutput). This functional configura- ¢ Outputs are fatched.
lion provideslemple input and output operations for & inputs are not latched.
anch of the three ports. No "handshaking” Is required, @ 16 different Input/Output configurations are possible
data Is simpl}y written to or read from a specifled port. in this Mode.
i
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Input Control Signal Definition

§TB (Strobe input). A “fow" on this input loads data into
‘he inpul‘latch.

1BF (Input Buffer Full F/F)

A "high” on this output indicates that the data has been

loaded into the input latch; in essence, an acknowledgement.
+18F 15 set by STB input being low and is reset by the rising
- tdge of the RD input.

INTR {Interrupt Request)

A "high™ on this output can be used to interrupt the CPU
when an|input device is requesting service. INTR is set by
“the §TBis a “one”, IBF is a “one” and INTE is a "one".
ltIs reset by the falling edge of RD. This procedure allows
s input‘device to request service from the CPU by simply
strobing its data into the port.

INTE A
« Controlled by bit set/reset of PC,.
" INTEB

Controfled by bit set/reset of PCo.

8255A/8255A-5
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8255A/8255A-5

Output Control Signal Definition

OBF (Output Buiter Full F/F). The OBF output will go
“low"” 1o indicate that the CPU has written data out to the
specified port. The OBF F/F will be set by the rising edge
of the WR input and reset by ACK input being low.

ACK (Acknowledge Input). A “tow™ on this inputinforms
the 8255A that the data from port A or port B has been
accepted. In essence, a response from the peripheral
dovico indicating that It has recieved the data otnlput by
the CPU.

INTR (Interrupt Request). A “high” on this output can be
used 1o interrupt the CPU when an output device has
accepted data transmitted by the CPU. INTR is setwhen
ACK is a “one”, OBF is a "one”, and INTE is a “one™. It is
reset by the failing edge of WR.

INTR (Interrupt Request). A “high” on this output can be
used to interrupt the CPU when an output device has
accepted data transmitted by the CPU. INTR is set when
ACK isa“one”, OBF isa“one”, and INTEisa “one”. Itis
reset by the falling edge of WR.

INTE A
Controlted by bit set/reset of PCs.
INTEB
Controlied by bit set/reset of PC,.
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Figure 11. Mode 1 (Strobed Output)
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CombMmations of MOGDE 1

Tert A and Port B can ba individually defined as input or

outprrt in Mode 1 to support a wide varinty of strobaed 1/0
applications.

B8255A18255A-%

S
A
#a,ra s 1)
1
n - il - .sin,
£ -y,
CUNTROLWORD
By 0y Dy D D3 D, Dy D, N I AN
L\ DR 0(—7] H
1 O N S L i LR PP N
1 ey
I N
e v, e 17
v ot e 1
Wil e T LR R LI
rey b Heve
L L

PORY A - (STROBED INPUT)
PORT B3I RORED OUTPUTY

CONTI worn

FOHT A IRTHNDED QiTROT
RN R LA R RN IN SRR}

Opointing Modas

MODE 2 (Strobed Bidiractional Bus 1/0). This functlional
:;nn‘?lguraﬁon provides a means for communicating with
s paripheral device or structure on a single 8-bit bus for
both transmitting and receiving data (bidirectional bus
I3} "Handshaking™ signals are provided to maintain
prorer bus flow discipline in a stmitar manner to MODE
¢ litarrupt generation and enable/disable functions are
ai50 svailable.

WODE 2 Basle Functional Definitions:

v Used in Gronn A only.

One 8:bit, bi-directional bus Port (Port A) andd a 5 hit
cantral Port {Port ©).

Both inputs and outpuis are lotched,

The B.bit control port (Port C) is used for cantrol
and status for the 8-hit, bi-divectional bus port (Port
A

E

o>

fidhiectional Bas O Control Signal Dolinlticn

Figure 12. Combinations of MODE 1

Output Oparations

ﬁéf’(omputauﬂcr Full). The OBRF outputwilla s fh0
indicate that the CPU has written data out tap oot A

ATK (Acknowledge). A “low"” on this input “nabios the
trirstate output buffer of port A to send cut the dita
Otherwise, the output buffer will be in the hioh i
pedance state.

INTE 1 (T3 INTE Flip-Flop Associatad vith OPF). Con
trolled by bit setiresct of PGy
Input Operations

s1B (Strobe inpit). A “low ™ oncthaninpat o £ 70
the input fateh

1BF (Input Buifer Full FIF). A “high™ oo this oorpnt in.
dicates that data hag been fondnd info the oot Iatch

INTE 2 (The INTE FlipFlop Asacciated with 171
trolled by hit set/resnt of PC,.




MODE 0 Port Definition

A
Da D3 Dy
040 0
0 N 0 7 0
7 OA 0 t
0 0 1
0 . 1 0
70 1 0
0 L 17 !
0 1 1
! 0 0
1 0 0
1 0] 1
1 0 1
1 1 4]
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MODE 0 Configurations
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CONTROL WORD #12
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Mode 1 Basic Functional Definitions:
Operating Modes

MQDE 1 (Strobed Input/Output). This functionat con-
figuration provides ameans for transferring /O datato
or from a specified portin conjunction with strobes or
“handshaking" signals. In mode 1, port A and port B
use the tines on port C to generate or accept these
“hand-shaking" signals.

® Two Groups {Group A and Group B)

e Each group contains one 8-bit data port aswel one A

control/data port.

e The 8-bit data port can he either input or outt

Both inputs and outputs are tatched.

® The 4-bit port is used for control and status of th:

8-bit data port.



CD4094B Types
CMOS

8-Stage Shift-and-Store

Bus Register
High-Voltage Types (20-Votit Rating)

The RCA-CD40948B is an 8-stage serial shift
register having a storage tatch associated
with each stage for strobing data from the
serial input to parallel buffered 3-state out-
puts. The paraliel outputs may be connected

" directly 1o common bus lines. Data is shifted
on positive clock transitions. The data in
each shift register stage is transferred to the
storage register when the STROBE input is
high. Data in the storarje register appears at
the cutputs whenever the OUTPUT-ENABLE
signal is high.

Two serial outputs are available for cascad-
ing a number of CDA4094B devices. Data is
available at the Qg serial output terminal on
positive clock edges (o1 altow for high-speed
operation in cascaded Systems in which the
clock rise time is fast. The same serial infor-
mation, availsbie at the Q'g terminal on the
next negative clock edge, provides a means
for cascading CD40948 devices when the
clock rise time is slow.,

The CD40948 types ate supplied in 16-lead
hermetic duat-in-line lceramic packages (0
and F suffixes), 16-lead dual-in-line plastic
package (E suftix), 16-lead ceramic flat
package (K sulfix),'and in chip form (H
sulfix). '

Features:

» 3-state paralle! outputs for connection to common bus

w Separate scrial outputs synchronous to both positive
and negative clock cdges {or cascading

» Medium speed operation - 5 MHz at 10V (typ.)

» Standardized, symmetrical output characteristics L IR ] SN

» 100% tested for quiescent current 3t 20 V e

® Maximum input current of 1 1A at 18 V over full package- 7 4
temperature range; 100 nA at 18V and 25°C " o \”;”war"

u Noise margin {full package temperature range}:
1VatVpp=5V 2VatVDD=10V
I5VatVpp =15V
w 5.V, 10V, and 15-V parametric ratings
u Meets alt requirements of JEDEC Tentative o
Standard No. 13A, ~Srandard Specifications
for Description of ‘B’ Serins CMOS Devices”

FUNCTIONAL DIAGEAR

)
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P
b
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§

g 1 Tt ac et

Applications:

u Serial-to-paraliel data conversion

» Remote contro! holding register

® Dual-rank shift, hold, and bus applications

"
"
ETETIN

MAXIMUM RATINGS, Absolute-Maximum Values:
0C SUPPLY-VOLTAGE NANGE. (VpD)
(Voltages referenced to Vgg Tenmnital)
INPUT VOLTAGE RANGE, ALL INPUTS
DC INPUT CURRENT, ANY ONE INPUT
POWER DISSIPATION FER PACKAGE (Pp):
For TA - _4010 +60°C (PACKAGE TYPE E)
ForTy = +60 to +85°C (PACKAGE TYPE E)
For TA = -58510 +100°C (PACKAGE TYPES D, F.K)...
For TA = +100 to +125°C (PACKAGE TYFES D, F. K)
DEVICE DISSIPATION PER OUTPUT TRANSISTOR:
ForTy = FULL PACKAGE-TEMPERATURE RANGE (All Package Types) ... . - AN
OPERATING-TEMPERATURE RANGE (Ta)
PACKAGE TYPES D, FL I H
PACKAGE TYPEE .o
STORAGE TEMPERATURE AANGE (Tslg) o
LEAD TEMPERATURE (DURING SOLOERINGY:
At distance 1/16 + 1/32 inch {1 59 + 0.79 mm) lrom cose for 10 s max. ... . R

SERIAL

oo LN

ISAUARNEAUARAUAN
. o ! a4 a “ __I > \
T ) p.‘A\N_J—LI—urLLJJ?.‘L_U LT .
R L (TR el
LA S I
n a INTERNAL QL "I_IT‘LLI"'L ! T
“o0 owrsur @ TTLITYL T
‘ ot INTERNAL RL'—”"'"'_'";'T ]L;I_ . , [
- ]I v %“ - ouspuT L 4 .
] s R senaros M1
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‘s‘ % SRy -
(AT .
l

AL INFUTS PROIFCTED

HONEIWORK

LU
2 92988 :

Fig. 2 - CDAQRIR Logic direiam,




DYNAMIC ELECTRICAL CHARACTERISTICS at T4=25°C; Input t,,14=20 ns,

€ =50 pF, Ry =200 k2

LIMITS
CHARACTERISTIC CONDITIONS | ALL PKGS. UNITS
ViN Vee | Tye. | Max.
Propagation Delay Time: 5 5 60 120
Low-ta-High, tpy ¢} 10 10 32 (35
cp4aoasup | 10 5 15 90
15 15 25 50
15 5 45 90 e
« 5 5 70 140
10 10 40 80
€040508| 10 5 45 91
15 15 30 60
15 5 40 80
High-to-Low, tp - 5 5 32 G5
. 10 i0 20 A0
cD4ospuB { 10 5 5 30
15 15 5 30
15 5 10 20
5 5 155 |10 w
10 10 22 55
cDApS0B | 10 5 50 100
15 15 15 30
15 5 50 100
Transition Time: 5 5 30 160
Low-to-High, t1y 4 10 10 40 80
15 15 30 60
5 5 |30 |60 a
High-to-Low, ty| 10 10 20 a0
15 15 15 30
input Capacitance, CiN
.CD4049UB | - 15 | 225
CD4os08 | - PR pt
. O ANBIENT TEMPERATURE 1T ) s £3°C E = o O[AUBIEHT TEwPEALTUAL "E'?;;E.i RE T
g | )
: Ty e N
% - Y e \\"\c £ T
] o & H o
o o ? o'" d* 8 !
R X s-’é tﬁ g i
E W"E.._@““ lllli 7o = : |
i Eod ) ﬁ H i RE
£ o & .
§ "B s S } BT T I A
t T ‘ﬁmﬂ it ° 'H’ . T,L LL' - _.Ll _L._”JL
w6 | o w® ' ot w* o w0t @ o et et @ Wt wl e

INPUT MISE AND FALL TINE 1), 1p ) —ns

$2¢3-2049002

Fig. 11 — Typical power dissipation vs, input
rise and fall times per inverter for

CD4049U8B.

WAT RIS AND FALL DINE U, ag) - vy

Fig. 12 - Typical pawer grrsipation vs.
input rise and tall bmes per
inverter for CRAG508
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CHIP PHOTOGRAPHS
DIMENSIONS AND PAD LAYOUTS
0 10 20 30 40 50 5|7
|
74 - | | I
- 60 67
70 "
60—
50 —
40~ 71-79 65 -73
(1.803-2.006} (1.651-10%4)
30—
20 —
10 — 5
0 i - 64 -72 AICM anns
- 2 oo - ot
‘4— 310 '“ 116261 828) >
; {0.102-0.254)
<t 54-62 ____ 92CM-33556 CDA050BH
i (1.372-1.574)
CDA049UBH
. Tre photographs and dimoansions of each CMOS crip
D/maq:lo:u in parontheses are in millimetars and are renrosant & chip whon it is part of the waler Whan tha
derived from the basic inch dimensions as Indicated. walor is separatad Info individuat chips, the angle of
Grid gracuations are in mils (70"3 inch). claavags may vary with respacl 10 the chip faco ‘cr
aiferent chips The nctual dimensions of the isclated
chip, therefors, may oilfer shghlly 1rom the ncevnal
wimgnsions shown. The usar should consider atolerance
of =3 mus to +16 mils applicablo 1o the acrminal
dimensions shown
Ven
—--~# _A“_'L.(‘ e
RO i N
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[ATIC ELECTRICAL CHARACTERISTICS

CD4049UB, CD40508

~

Y

AMBIERT TENPERATUAE (Y‘)'Z;:; . { 1
SUPMLY VOLTAGE Lvgc)=3 ¥ $ |
Limits At Indicated Temperatures {9C) FHHHTT 'tg i
CHARAC- CONDITIONS | Values at -65, +25, +125 Apply to D, F, K, H Pkgs. |UNITS ’ s HH i
TERISTIC w Values at --40,125,185 Apply to £ Package i } &} ﬁ
Vo[Vin[Vee|-55|~40 485 |+125 +25 @ M f il l
vy} vy }tv) Min. Typ. | Max. 1 FHEH t ]
Juicscent —Jos|s |1 11 30 | 30 - | 002 1 3 HHHE s k !
Device ~lodgjio |2 |2 60| o0 002 | 2 | A 5 EHHEHE Hi t
Current, Ipp. —logs[15 1 4 | 4 120 | 120 00z | 4 | ' 3 H N 3
Max. ~ fo20]20 J20 | 20 600 | 600 - 0.04 20 Til H
Qutput Low 0410514513331 2.1 1.8 2.6 5.2 e sovease g .
{Sink) 04105 5 4 38 29 24 32 6.4 Fig. 2-Minimum and maximum volige
Current 0.5 ‘ 0,101 10 10 | 9.6 GG 5.6 8 16 transfer characteristins for COICAGUR.
" s
lgy Min. 75015 15 |26 | 25 | 20 | 18 | 24| 48 A
Dutput High 26,105 | 5 [081-073|-0.58]-0.48]-065) ~12 } - P rrRr e
{Source) 25|05 165 |—-26]-24 1.9 [-1.55]-2.11 -39 B YO e
! Current 9.5 |00 ] 70 |-2.0] -1.8 [-1.35|-1.18{-166] ~3C | - il lM] i
loy Min. ~ [135]0.15| 15 [-52{-48 |35 |-3.1)-43] -89 ke {1} i
Output Voltage: | —']05 | 5 0.05 I X L HETIE
Low-Level, -1]0,10] 10 0.05 0 005 < LR
VoL Max. —Jo1s |18 0.05 o [o05) : :
Output Voltage: -105 1| 5 4.95 495 5 5 i i
High-Level, - |0.10 | 10 9.05 9.95 [Is] 2 '";;;i :
Vgy Min. “Tois| 15 14.95 1A 05 15 L |
input Low 45| - 5 1 .
Voltage: | Fig. 3—Minimum and maximuim voltage
9 - 10 2 - —
V|L Max. 3 - 18 75 75 transfer characteristics for CO30508.
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L rer 1 B K13 4 7 H LT
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fnput High ‘ v g’" siigfiiis H
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Vi Min. § o 5H ; Hi
iH 15| - 125 125 - HIHH R
CD4049UB 5 ‘ . § ATE-TO-SOURCE VALTAGENGY) 3 Y BT LY
j ‘ : TN
i as| - | s 35 35 - £ Hit R,
. i ¥ ¥ 1
Vi Min I N 7 ! - I
) 135 - {15 " 1 - o 1 2 3 4 s e
i CD40508 DRAIN-TO - SCURCE VOLTAGE tvnel-
N Arge ranie
! :
i |nput Current, - 10,181 18 £0 00} 9 1 +10-8 {00 HA Fig. 4 — Typical output low (sint} currost
! TN Max. characteristics.
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;v . CD4049UB, CD4050B Types

cMOS
Hex‘ Buffer/Converters

High-Voltage Types {20-Volt Rating)

CD4049UB~Inverting Type
CD4050B--Non-Invertjng Typz

The ACA-CD4049UB and CD40508 are In-
verting and non-inverting hex buffers, respec-
tively, and feature logic-tevel conversion
using only ‘one supply (voltage (Vo). The
input-signal highllevel (V|.y) can exceed the
Vo supply voltage when these devices are
used for loglc-level conversions. These de-
vices are intended for use as CMOS to
DTL/TTL converters and can drive directly
two DTL/TTL lodds. (Vog=5V.Vo <04V,
and igL> 33 mp“.)
The CD4049UB and COADE0B are designated
as replacements for CD4009UB and CD40108,
respectively. Because the CD4049UB and
CDA050B require only one power supply,
.tHey are preferréd over the CD4009UB and
CDA010B and shoutld be used in place of the
CD4009U8B and CD40108 in all inverter, cur-
rent driver, or lpgiclevel conversion appli-
cations. in these applications the CD4049UB
and CD4050B are pin compatible with the
CD4009UB and CD4010B respectively, and
can be substituted for these devices in existing
as well as in new designs. Terminal No. 16 is
not connected in‘ternanvon the CD4049UB or
CDA40508, therefore, connection to this
terminal is of no consequence to circuit
operation. For japplications not requiring
high sinkcurren% or voltage conversion, the
CDA069UB Hex Inverter is recommended.

The CD4049UB and CD4050B types are
supplied In 18-lead hermetic dual-in-line
ceramic packages (D and F suffixes), 18-
lead dual-in-line plastic packages (E suffix),
16-lead ceramic flat packages (K suffix),
and In chip form (H suffix).
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Features: o "

u High sink current for driving 2 TTL loads

® High-to-low leve! logic conversion

® 100% tested for quiescent current at 20 V

® Maximum input current of 1 uA at 18 V over full package-
temperature range; 100 nA at 18 V and 25°C

2 5. 10-, and 15-volt parametric ratings
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Applications:
¥ CMOS to DTL/TTL hex converter

vee -
vee

= CMOS current “sink" or “source™ e s e
driver €D4019UB

® CMOS high-to-low loglc-level FUNCTIONAL DIAGRAM
converter

MAXIMUM RATINGS, Absolute-Maximum Values:
DC SUPPLY-VOLTAGE RANGE, (Vec)

{Voliages referenced to Vgg Tarmine!) . G510 20V
INPUT VOLTAGE RANGE, ALL INPUTS | N0 1o 1205V
OC INPUT CURRENT, ANY ONE INPUT .| 10 mA
POWER DISSIPATION PER PACKAGE {Pp):

For Ta = ~40 to +60°C (PACKAGE TYPE E) Lo Lo B00mw

For T = +GO to +85°C (PACKAGE TYPEE) . . . Derate Linearly at 12 mW/OC 1o 200 m\W

For Ta » - 55 to +100°C (PACKAGE TYPES D, F, K) . P 500 m¥

For Ta = +100 to +126°C (PACKAGE TYPES D, F, K) Derate Linearly at 12 100,76 10 200 mW
DEVICE DISSIPATION PER OUTPUT TRANSISTOR

FOR Tpa = FULL PACKAGE-TEMPERATURE RANGE (All Package Types) 100 Y
OPERATING-TEMPERATURE RANGE (Ta):

FACKAGE TYPES D, F, K, } R G5 10 $125°C

FACKAGE TYPEE . . . ., . . ., . 40 10 +85°C
STORAGE TEMPERATURE RANGE (Ts!g) 3% 10 11567C
LEAD TEMPERATURE (DURING SOLDERING):

Atdistance 1116 £ 1/32 inch {1.58 £ 0.79 mm) from case for 10 s max. $26570

RECOMMENDED OPERATING CONDITIONS at T4 =25°C, Sxcept as Noted
For maximum reliability, nominal operating conditions should be selected so that
operation is always within the following ranges:

CHARACTERISTIC LIMITS s
Min. Max.
Supply-Voltage Range (Vi) (For Ta=Futt Package- 1 . y
Temperatuie Range} : '
Input Voltage Range {V|N) Vee T v
"The CDA049 and CDA4050 have high-to-low-level voltage onversian capalility it 1o

low-to-high-level; therefore it is recommended that Vin > VC("

Yen

{a) b))

Fig. I--al Schematic diagram of COA049UB, 1 of 6 rdentical usts,
b} Schematic diagram of COM0508, 1 of 6 fontical s



CcnA094B Typros

RECOMMENDED OPERATING CONDITIONS 5t TA = 25°C, Except as Noted. TRUTHTABLE

ey e e g
For maximum reliability, nominal operating conditions should be selectod so that [ | Outpat g:npuu (ﬁ:;”“n 1;
Outpu Bty
cperation is always within the féllowing ranges: ot [ Enabis | SVORE D0 b o 0 G | as |
iy ""“W e e TR % Joedior | oo \
VoD LIMITS . 0 X x focl o | ne l
CHARACTERISTIC ) UNITS —f/ oy x| mepnc }oar
MiN MAX. 1 ' o o jona| o ‘
- e \ ! v | Jona | oor !
. . v vobme ne J ne | ooy
Supply-Voltage Range {For Tao=Full o e T e e
3 18 A & o Level Change Lage 1 - Hig!
Package-Temperature Range) % - Dot Care Lome -t
- I — NC - No Chanqe
QC = Cpen Corenit,
_5 125 o * A¢ the postive elock edgr afarmaton i the T
Data Setup Time, tg 10 55 - ns \tage s ransterred 1o the REb beqierse stage ardd the On e
15 35 - ( AGTERT TEMPERATORE (Ta1+ 28 €11 i U‘;'fr:n
1 pHE TR
i 2331 ¥ it
5 200 - S T i{ i
) 1 thhird
Clock Pulse Width, ty 10 100 - ns Bl HHEdE 70 souace veu R §
15 83 - H s
i HhiE
SELaseN
5 1.28 R it HIHHIGH
Clock Input Frequency, fCL 10 de 25 MHz : oy ; 3{1} ‘.' ‘Liag
z i i t I
15 3 z 4 iy %1 i ?*%%
: g i i
Clock Input Rise or Fall time, 18 12 2 3y abidiatilied. 1.‘ i :LIE%»
- us £ ; i
{,CL, yoL:* 15 s | B W i
- 0 EY 0 " e T
5 200 — DRAIN-YO-SOURPCE VOLTAAE INps!— v
Strobe Pulse Width, 1y :g 33 N ns Fig. 4 — Typical outpul low fsink] currert
- characteristics.
«1f more than one unit I eascaded tCL {for Qg only) should be mada iess thon or equal
to the sum of the fixed propagation delay at 50 pF and the transition time of the output
driving stage for the estjmated capacitive load.
DRAIN-TC~SOUACE YOLTAGE 1VDSH—V
. L DRAIN- TO-SOURCE VOLTAGE tvgrn)—V o 0 R
ANBIENT TEMPERATURE (Tal=23°C- -4 4 -8 -10 - N e 357
i L e e T !
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R v o 1
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Fig. 5 — Minimum output low fsink ] current Flg. 6 — Typical output high {sourcel curront Fig. 7 - Minimum output high {sourer) curraot
characteristics. characteristics. characteristics.
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M5ES Is ?“‘a;highly stable_‘deﬁce for generating 7 Adjustable duty cycle
’mﬁ‘delays or Osci”ation. Additionat terminals ZF Output can source or sink 200 ma
ded:for:triggéring or resetting if desired. In the ® Qutput and supply TTL compatitle
iay.mode of ‘operation,’ the time is precisely con- AT e
one external tesistor and capacitor. For astzble ¥ Temperature stehility better thay 025
d¥iitian o5 an oscillator, the free running frequency and ™ Nermally enand nonmatiy ofF ot
Ay tiele are accurately controlled with two externs!
ayanid one capacitor. The Circuit may be triggered Applications
t-on-falling waveforms, &nd the output cireuit o
ree o $ink up to 200 mA of diive TTE cireuoits, ™ Precision timing
g ¢ ’ ™ Poue genreation
i ™ Sequential timing
= Time dolay neneration
7 Pulee width modulation
j ® Pulse position modulation
and . monostable modes ® Linear ramp ganerator
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jmance Characteristics. |
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Dischargs Transistor (Pin 7)
oltage vs Sinlk Current
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