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Shift registers

There are two types of shift registers: input and output. Input shift registers receive data in
parallel, through 8 lines and then send it serially through two lines to a microcontroller. Output
shift registers work in the opposite direction; they receive serial data and on a "latch" line
signal, they turn it into parallel data. Shift registers are generally used to increase the number of
input-output lines of a microcontroller. They are not so much in use any more though, because
most modern microcontrollers have a large number of input/output lines. However, their use with
microcontrollers such as PIC16F84 can be justified.

Input shift register 74HC597

Input shift registers transform parallel data into serial data and transfer it to a microcontroller.
Their working is quite simple. There are four lines for the transfer of data: clock, latch, load and
data. Data is first read from the input pins by an internal register through a 'latch' signal. Then,
with a 'load' signal, data is transferred from the input latch register to the shift register, and from
there it is serially transferred to a microcontroller via 'data’' and 'clock’ lines.
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An outline of the connection of the shift register 74HC597 to a micro, is shown below.
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How to connect an input shift register to a microcontroller

In order to simplify the main program, a macro can be used for the input shift register. Macro
HC597 has two arguments:

HC597 macro Var, Varl

Var variable where data from input pins is transferred
Var1l loop counter

Example: HC597 data, counter

Data from the input pins of the shift register is stored in data variable. Timer/counter variable is
used as a loop counter.

Macro listing:
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— Makro: HC537.INC

HC 597 macro Var ,Varl

Local Loop ; local label

mowlw .5 ; transfer eight bits

movwE WVarl ; counter initialization

bzt Latch ; receliwe status from pins at input latch
nop

bof Latch

bcf Load
nop
bzt Load
Loop rlf Var, £ ; Botate 'Var' one space to the left
btfzz Data ; Iz Data line = '1' 7
bcf Var,0 ; If not, zet erase bit '0' at WVar wariable
btfzc Data ; Iz Dataline = '0'?
bzt Var,0 ; If not zet bit '07
bzt Clock ; make one clock
nop

bof Clock

decfzz Varl,£f ; are & bits receiwved?
goto Loop ; 1f not, repeat
endm

Example of how to use the HC597 macro is given in the following program. Program receives data
from a parallel input of the shift register and moves it serially into the RX variable of the
microcontroller. LEDs connected to port B will indicate the result of the data input.

L!I Program: HCS597. INC

JF%%%% Declaration and configuration of microcontroller F%%%%

PROCESS0R lefs4d
#ginclude "plefsd.inc”™

__CONFIG _CP_OFF & _WDT _OFF & _PFURTE ON & _XT 03C
JF%%%% Declaring the wariablez #F%%%%

Chlock 0xOC ; beginning of FAM

FX
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Chlock 0xOC ; beginning of FAM
Bx

CountiPI

endc

J¥%%%% Declaring the hardware F%%%%

#gdefine Data POETA,D ; can be any other IS0 pin
#define Clock PORTA,1
#gdefine LatchPORTA,Z
#gdefine Load PORTA,3

JEFEEY Program memory SLruchuure FF%F%F%

ORG Q=00 > reset wector
goto Main

OR= 0x04 ; Interrupt wector
goto Main ; ho interrupt routine
#ginclude "hank. inc™ ; assistant files

#ginclude "heobto7.inc™

Main ; begimning of a program
EANE1
mowvlw bTfO001l000L7 ; port A initialization
movwf TRIGA ; TRIZA «<- 0Oxl1l
clrf TEIZE : vins of vort B
EANED
clrf FPORTA ; PORTA - 0Ox00
bzf Load ; Enable 3ZHIFT register
Loop HC:27 BX, CountiPI ; Status of input pins of 3HIFT register
mowvE B, W ; Are found in wariable BX
movwE PORTE ; 3et the contents of BX register to
; port B
goto Loop ; Bepeat the loop
End ; End of program

Output shift register

Output shift registers transform serial data into parallel data. On every rising edge of the clock,
the shift register reads the value from data line, stores it in temporary register, and then repeats
this cycle 8 times. On a signal from 'latch' line, data is copied from the shift register to input
register, thus data is transformed from serial into parallel data.
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An outline of the 74HC595 shift register connections is shown
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Example: HC595 Data, counter

The data we want to transfer is stored in data variable, and counter variable is used as a loop
counter.

L!I Makro: HCS595. INC —

HC:95 macro WVar ,Varl

Local Loop ; local label
mowvlw .8 ; transfer eight bits
movwE WVarl ; counter initialization
Loop rlf Var £ ; Botate 'Var' one space to the left
btf=zz 3TATO3,C ; Iz carry = '1' 7
becf Data ; If not, zet Data line to '0!7
btf=ac 3TATO3,C ; Iz carry = '0' 2
bzf Data ; If not, zet Data line to '1l!
b=t Clock ; Make one clock
nop

heof Clock

decfzz WVarl,f ; Are eight bits =zentr?

goto Loop ; If not, repeat

bzf Latch ; If all & bitzs hawve been zent, mowve the

nop ; contents from 3HIFT register to output latch

beof Latch

erdm

An example of how to use the HC595 macro is given in the following program. Data from variable
TX is serially transferred to shift register. LEDs connected to the parallel output of the shift
register will indicate the state of the lines. In this example value O0xCB (1100 1011) is sent so that

the eighth, seventh, fourth, second and first LEDs are illuminated.
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A

;Wﬁﬁ#ﬁ

;Wﬁﬁ#ﬁ

;Wﬁﬁ#ﬁ

Program: HCS595.4A5HM

MHicrocontroller configuration and declaration *%%%%

PROCESS0R lefsd
#ginclude "plefid.inc”

__CONFIG CP_OFF & WDT OFF & PWRTE ON & _XT 0O3C

Declaring the wariablez #%%%%

Chlock 0x0C : Beginning of RAM

T ; Belongs to function "HCL95™
CountiPI

endc

Declaring the hardware #*%%%%

#gdefine Data POERTA,D
#define Clock PORTA,1
#gdefine LatchPORTA,Z

Interrupt wector

r There iz no interrupt routine
r Asziztant files

 Begimning of the program

Port & initialization

 TRIZA <- 0Ox18

PORTA - 0Ox00
Fill the Tx buffer

;s TH «<- 'l1l001011"

JEFEEY Sfructure of programn memory FEEEE
OR= Q=00  Bezet wector
goto Main
ORG 0x04
goto Main
#include "bank.inc”
#ginclude "hci95.inc”™
Main
EANE]L
wowvlw bf 000110007
movwE TERIZA
EANED
clrf FORTA
mowlw Oxch
movwE Tx
HCS595 Tx, CountiPI
Loop goto Loop Stay here
End

r End of program
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