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SEVEN SIGMENT DISPLAY INTERFACE

SEVEN SEGMENT DISPLAY INTERFACE

The display interf-ace module w'ill demonstrate to the student as have a display device can

bc connccted to a Microprocessor bascd system through I/O line. The various other
techniques used fbr interfacing the displays are also discussed in brief.

GENERAI,

In nrost of the Microprocessor based systems ceftain Input devices are required for the

rnan and machine comr.nunication. The various output devices used are displays. printer
plotters etc. Seven-segncnt display is uscd quitc offlenlly to display the infonnation
processed by Microprocessor. There are r,'arious ways to conncct: the seven segment
displays to the Microprocessor based systems. Sorne of these methods are explained here.

A) Direct Drive of Seven Segment Displays.

In this technique the Microprocessor outputs the

Outlrut port. This data is given to the displays
driver. This urcthocl inr.'ol'n'es excessive hardu'arc
in nunrber'. \=

data 1or each ser en segment LED to an

through a BCD to 7 scgrnent dccoder
cost u'hen tlie nurnber of displal is large

B) DECODER TECHNIQUE

Using a latch decoder driver fbr each digit of display can reduce the disadvantage of the

abol'e tcchnique. The data input lines ot'each latch dccoder dril'cr arc connected parallel

to 8 output lines of the Microprocessor. An aclilrsss decoder enablcs cach latch decodet-

dri'ner. A digit can thus be set bv scquentially outputting thc digit anci ac'[]rcss. enablirrg
and thu:' rlisabiing the clecodcr.

C) N'lultiplcring'I-cchnique: -

\,[ultiplcrins can be clouc in thc tu o \\'ays. Soliu arc nrultiplcring un<l harcl,r'are

nrultiplcring. A multiplering technique' brings thc ati,, arrtagc ot' hardu alc reduction. In
'fiiis tcchniquc. all thc scven scrgrnents o1'thc disl-.1n1'. nrc Lr()llucctecl in parallcl to thc
or-rtpul of'B('D to 7-scgnrcnt riecoder driver. A clccocicr rihu sets I. E (digit adclrcss) fionr
thc \'licroproccs\or cnablcs thc anoclc points oi-thcsc tlisplavs.

.,\ ln()lt() shtrt ('K'l'llcncnites a pulsc. rilrich intcrruIts ther \4iclopl'()(r{.':r\()l'. anLi ai tlrc
satnc iirlc ilri,;hcs tlrc ilir.it ur.l,-lrcss. irt ihc irttclrupl:ul-rloutirtc tlrc lttlth'css rrl llie ttcrt
rligit tlrt: e()licspon(1irru rligrt as ucll lts li 1rr-ilsc o1 tris:r.erirrg llri'rt.to'tir:rlttrl .lr.e ()L:IpLl,t,-ri.

Oitc rntiji'i'ilisarl', luttltgc ol'lltts llcllro.l is tliltt tiic \1iel'otlf,r't'.:.rrl'luttSl :;et'ricrt tli,-t

rlirlrllll c\r'i'r il)illr 'cc. i itc inicrrLtltt tlu:rl th.":t'clirtc l.c !'t .'ctt lt lttll: ir' v,',-lii.

l'it\ (,r()11(litlr.rlj ln,l\ lrt)[ I-ru I)i):,\il)lr' irr t]tc e :r:.ci \\ ilcr'!

€rctt ?cc/na{aqtcl l',i.],.'j )
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D) Display using shift Registers.

In this method, the data to be displayed is shitled through shift register using soflware.
Thc circuit cliagrarn attached shows tcchnique clearly.
This n-rethocl has the advantage that the hardware is relativcly simple and only fbur lines
are required for the interface. Moreover any scgr-ncnt combination can be displaycd sincc
the coding is done by software.

EXERCISE: -

The student can perfbrm following experiments using this module.
l. Interface the display circuit with the Microprocessor through l/O lines. Thc display
infbrmation should be stored in the RAM area in the from of HEX code.
2. Repeat the above exercise with the display infbrmation stored in The RAM area in the
fiorn of seven segment code.

3. Solve any other problem in which infbnnation has flashed on the display.

EXERCISE -I

Thqfirst of the three exerciscs listed abo.,'e is solr.ecl here. 
1

SETUP FOR THE EXPERIMENT

This explanation as r,r'ell as the explanation of thc Program under the heading "
Description of the Programoo is for 8085 LED Kit. Holr ever if you are interfacing
the Displav Module to other Kits, then also refer to the specific instruction before
the program listing for that particular Kit also

l) Cot.tncct thc ET-DIS interfacing niodulc to thc 8255-l port connector of the kit using
26-pin f-lat FRC cable. The pin No.l ofthc conncctor ol.l the rnodule as',vell as thc ki1

is marked. Please cnsurc that thc pin no. I of the connector is connected to prn no. I

of thc urodulc.

2) Connect the +5V.tiND to the Moclulc cithcr tirrough thc Kit or Externally.

-r) f:ntertheprogrul]r gir.'cn bclou'tl'our thc nrenrclry location mentioncd in thc progranr.

+) [:recutc tlir: prograur.

5t '['hc 
urcs:iasc (i()OD is clisplaved in tlrc sc\ cr] Srl.g.ntcltt Disltlal

tue 1ul'ratagrzt l'.tq.' 3 t)
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DESCRIPTION OF THE PROGRANT:-

Porl B and porl C are defrned as output por1s. The infbmation to be displayed is stored in

the RAM area location 2100 onrvards in the hexadecimal from. The data displayed is

" G, O, O, D".'l-he data (32 bits of infbnrration) is sent serially at 0 bit of por1B. In order

to light any segment of the seven-scgment display a 0 is to be sent at PBO fbr the

coresponding bit. The control signal in the fiom of clock is sent through the PCO line of
port C. Any segment combination can be displayed since the coding is done by softu'are.

In order to give f'eeling of how the data is shifted through register a delay of 0.5 sec is

given after the transfer of evcry 8 bit (ie. Each character).

NOTE: - Listing of program for various models of Microprocessor and

Micro controller kits is given below. Please select the model of kit being
used before entering the program into the kit.

LISTING OF THE PROGRAM F'OR SEVE,N SEGMENT DISPLAY
MODULE (ET-DIS) TO INTERFACE WITH 8085 KIT HAVING LED

il

I

I

-l

ADDRESS OBJECT LABEL N{NEMONICS REMARKS
2000 3E 80 MVI A, 80

2002 D3 03 orJT 03 Specify the porls (all ports beittg
output).

2004 l6 2o BI-CNT MVI D, ]O lnitialize countcr fbr Blankin'r

2006 3E 00 LOOP MVI A. OO

2008 D3 02 OUT 02

200A II3ll MVI A. FF Blank cocle in ACC.

200c' D3 01 OUT OI

200E 0l3E MVI OI Positive triggering ((-LK song
high). Al CLK irrpur.

2010 02D3 otj-f 02

1 2012
I

I

12013
i

t--,----,-
)()1 fi

t5

c'2 06 20

-7 t i,i;ir

DCR

_a__
.INLOOP

.t\1P t0 l c)

Dccrcnrent thc countet'.

Chcck cout.ttcr (Bt.C'Nl-) ttot /..:t'(
!,lL{t_ll!lt' l.', t1't 1,' *
Ill SF Cio to l()1()

Erce( 7e/,aa{"7iet i'.,'1'
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tc)t l _rE 00 MVI A, ()t) Clock is initialized lor,r'

2023 D3 02 OUT 02

2025 7A MOV A, D Character is outnutted
2026 07 RLC

2027 57 MOV D. A
2028 1al/ RAL
2429 D3 0l OUT OI

2A28 3E 0l MVI 01 CLK is rnade high fiorn lo'ur., state

(positivc triggering)
202D D3 02 OUT 02

202F 05 DCR B BTCNT Decrer.nent.

2030 c2 2t 20 JNZ 2021 Check BTCNT not zeros - continue
looping. Else follow the rest
instruction.

203 3 11 0000 LXI D
203 6 CD BC 03 CALL Deiav Delav of 0.5 scc

2039 z't INX H Next character code is oointed

203A OD DCR C Dccremcnt the CHCXT
203 B c'2 1E 20

\
JN.I BICNT Chcck CHCNT

Ioop11lg

nol zero- colrtlnuc

203 F EI. RST 5 ] 13ue k t( ) n)r)ltit()l-

Non'ente r the data for displa)'ing at address 2100 onrvard
2t00 tA I u to lco
2 r02 210 82_ 

I

Note: - On executing the program from Address 2000, the N{essage

GOOD is display'ed on the seven segment. 'Itrre Data cnters the displal'
fi'orn lcft hand side and moves to thc RIIS

i_lSllNC_oF llrE PROGRAM FOR SEVTWLSIIAY
N4Oi)i--rLLr (Ll'i,tlil- yl-l{(il{.D
I)ISPI,A\

C' o n rs:_91_1be .f L_cr1,_tli:c {Ji t o t h e M o d u l e t h ro u g h *2*61]lf Re-Cab.l tr-]I$Iq
Liral tirc pin-Lolthg__II at the l(it cncl is connectcd_t_Qjlt_e lt_t!,1,-l'tl,tir,-:
\lttdrrls_ cellltc!tL1- _l:Uq:Llhq_plagkuu ji_,rln _4dqli!.,'t_ f 0t)_0_.I:rc-elit-e_-_t]tc

]},r,i_gi i,r_L]r i tll]-i arld t9$ ]u1{l-
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2004 t6 20 BLCNT MVI D. ]T) Initialize counter fbr Blankins
20(Xr 3E 00 LOOP MVI A, of)

2008 D3 02 OUT 02
200A 3E FF' MVI A. }TF Blank code in ACC
200c D3 0l OUT ()I
200E 3E 01 MVI 01 Positive triggering (CLK going

hieh). Ar CLK input.
2010 D3 02 OUT 02

2012 l5 DCR
D

Decrernent thc counler.

201 3 c2 06 20 JNLOOP Check counter (BLCNT) not zero
continue looping.

20 6 c3 19 20 JMP 20I9 ELSE Go to 2019
20 9 2t 00 2l LXI D.21OO Load HL',vith character counter.
20 C 0E 04 CHCNT MVI CO4 lnitialize the character counter.
201 E 06 08 BTCNT lvlvl ts.08 Initialize counter. Initializc the bit

coulrter.
2020 56 N4O\/ A. M

M\1IA. OO

Llring thc fjrst charactcr- codc in
ACC.

2021 \ 3E 00 ('lotk is initializccl krrv.
'\/ '-1 D3 02 oLrT'02

2025 7A H,roitAo - - Cl taracter i s oLllpullgcl
2026 0l RLC
20)l 57 |V{OV D. A
2028 t/ RAI
2029 D-l 0l OLrl' 0l
202B 3E 01 N4Vi 0l CLK is made high fiom lo'nl' staic

( positir,c triggerinc)
20?,D

to2r, -- Iloro -l

-tl;r - 
l:__-_ ]

Itt.l a', 
Ilrr.q I:-- I

n3g2__
_05__ _
c'2 ? I 2(:)

ll 0() ()0

qq-.ojrq] ------l
l

1

I

i

a!L!?_ l
DCri B 

i

.rx7 rn - _.__l

I

ixi_rr __ _ I

!.!1.!, {l9l,t1 i

INX H

Er-c-ry:-u....'r"' __ _]
Check Bl-('^w f rrot zcros - cor.rtinue
Iooping. F:lse fbliriu, the rc:;t

L'i:1Lr ultro"!_r.

i

Dclav of 0.5 scrc.

f itfgirqtq*IqqruLrJua.',1 
-_ l, ! vr\ I uttql clutLl \-\/

i ilf- li (' I [)ccrr---urent llic ('l

\ I r r, , \ t.-, /1 ' \l l i i;., ril
1 rrl !'ti 

----'t_.,,

- t'r -,,:t-l
I

_ri:,] ,iil i.l]li,i I -_

e.tg119t'r. j,l.j!:!t+:1fte:irj5s.4"6'ff%*d#14w1#.ry..!ar'.;*weir*{,5-; nilaq'1}*.,*{&ffi

,4 / t
u icr'r /rr!'r:,iolr'."J

&!: :Grt.lii;

P:l1'- '
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Note: - On executing the program from Address 2000, the Message

GOOD is displayed on the seven segment. The Data enters the display
from left hand side and moves to the RHS.

LISTING OF THE PROGRAM F'OR SEVEN SEGMENT DISPLAY
MODULE (ET-DIS) TO INTERF'ACE WITH 8086 KITS HAVING LCD
DISPLAY

nect the J2 of the Module throush 2 Ensure

that the in- I of the at the nd is connected to -l of the

Module connect the orosram fi ;1000:0100. the

This program when exccuted u'ill display characters 0,1.2.3 on the Display. If the Data at

location 0000:1300 is changcd , thcn the display will change accordingly

)

- --i
___.1

i

--l
,_,1

.'-.i i

Drosrarn from address 1000:0100.

ADDRESS OP-CODE LABEL \ MNENTONICS CONINIENT

1000:0 0L) 8C] D8 S'TAI{T MOV AX.DS Initialrzc 8155 ['olt's
B&CasOiP02 8E D8 MOV DS.AX

04 B0 80 MOV AL.8O

06 BA 07 88 MOV DX.88O7

09 EE OUT DX,AL
10A 81 01 MOV BH.O4 No of Digits to bc

clisolavecl

10c BF 00 lat-) MOV SI.I3OO Pointer of Data

I0F BlOfi NEX'f DIGIT MOV CL, 08 Movc 08 in CL as

rro. of scglncllts

il1 EA ()4 MOV Ar-.f SIl Get the l' Data

il-l D0 c'r) NLXTBII' ROL AL.I
l15 88 C'5 MOV CH.AL
I t7

,llrl
rul
I ll)
lltr

I]A 03 88 MOV DX.88O3

I frl
T- --
I B,.) ()I

L []]] lls ,ss
l.-..i t. t.
, l-l

t----t.---
f-

alT pxan-_
\laJ. L.01 _
IlqYli\!!(E
Otrl I)X.,\l-

A-' "- 1,. k 1'r., t ".:.,"' 
u i
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12A C9 15 E6 JNZ 0113 Go to out next Bit
l2D +O INC] SI Point to Next Data

l2E FE CF DEC BH
130 75 DD JNZ OIOF

132 CD A3 END INT 43 GO TO
COMMAND MODE

Now Enter the Data at Address 0000:1300 onrvard
0000: I 300 CO F9 44 BO Data tbr displaying

0123

Note: - On executing the program from Address 1000:0100, the
Message 0123 is displayed on the seven segment.

PROGRAM FOR SEVEN SEGMENT DISPLAY INTERFACE WITH
8O3I/8051 LCD / AD-LCD BASE,D MICROCONTROLLER KIT

Connect the Interf'acing Nlodule to 8255-I of the Kit through the 26 Pin FRC Cable.
N{ake sure that the Pil -l of the Kit connector is connccted to Pin-l of thp N{odule
Conncctor. Enter thd program from Address 6000 onu'ard and Execirte from
Address 6000.

ADDRESS CODES LABEL MNENIONICS CON{NIENTS

6000 90 28 OB START: MOV DPTR.#28OBH initialize all porls as o/p

6003 74 80 MOVA.#8OH
6005 F0 MOVX farDPTR.A
6006 79 2(.) MOV R 1"#2011 Clear thc display
600ii r5 82 DEC 82

600A 71 00 LOOP I MOVA.#OOH
600c' FO MOVX (a.DP1-R"A C'I-K gocs lo'nl'

(r00D 1t L'tr/T I I MOVA.#FFII
(r(X)F t5 82 DEC 82

60l l F0 MOVX (u.DP]-R.A

601l A-') INC DPTR
(r0I3 71 0l MOVA.+01H
601 5

601 6

_-tltLl
601 .\
_Qrl tr _

6()l I;

Ir0 ,-_ __ _

_qe Ll_
19 !a_ _

. i\ .i!) _
; 

qxl lrl q0 ,
I:t) r.aimt

Mo!f_C,,q1ry4 i. qx g11e's high _ l
DJNZRl.fr2 l:l(X)Pl lt'
\4OV l( L,r0-il I , ..!lrs11la1 tltc charactu s _ l
rlQ\i_n9.l(lil__ j l
N1OV Dl'}l-R..-(rfXr0l{ ] '

f' ;- -;' -- l\,'lOVX A./rr DP'l'lt I . Ilcrrrl tirc rlisrrlur cocle

Eaet ?u/otolagcet l',igr'7';
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6022 A3 INC] DPTR

6023 D9 FA DJNZ R I.FA ;LOOP2
6025 19 04 MOV Rl.#O4H

6027 78 50 MOV RO.#sOH

6029 78 08 LOOP6: MOV R3.#O8H

6028 90 28 0A MOV DPTR.#28OAH

602E 74 00 LOOP3: MOVA.#OOH

6030 FO MOVX (ADPTR,A

603 l E6 MOVA,arr,R0

6032 03 RRA
6033 F6 MOV (ARO.A

6034 aa
L) RLA

6035 t5 82 DEC 82

6031 FO MOVX arr.DPTR.A ; Send segment one bY one

6038 A3 INC DPTR

6039 74 01 MOVA,#O I H

6il3B FO MOVX (rirDPTR.A \ ; CLK goes high

603C DB FO DJNZ R3.FO : LOOP.3

603E 08 INC RO

603F 7F 02 MOV R7,#O2H ; Create delay

604 I ]E FF LOOP5: MOV R6.#FFH

6043 7D FF LOOP4: MOV Rs.#F'FH

6045 DD FE DJNZ R5.FE

6041 DE FA DJNZ R6.FA

6049 DF F6 DJNZ R7.F6

6048 D9 DC DJNZ R I.D(- Continuc for'1 characters

604D 80 FE S.IMP FE

trce{ Teciuahgut lr rqt Li I
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After executing the program from address location 6000 the output on

the display module will be as below:-

GOOI)
However, Delay can be varied bv changing data at location 6040H

One can change the data of location 6060 - 6063' E'g'

ADDRESS

6060

D}.TA
-0D

606 I 25

6062 9F

6063 03

After executing the program from address location 6000 the output on

the display' module rvill be as belolv:-

0 12 3

DESCRTPTIONS:-
Now enter the data at location 6060 - 6063 as given below:

ADDRESS DATA

6060 85

6061 03

6062 03

6063 4l

€rcet ?ul'aa(aquo


