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Study on Comparison of an I/O Program Execution Time to Intel
Series y Ps : 8085, 8086, 8051 and 80386
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Abstract Microprocessors of 8 to 16 bits have become the first step of today's computer development with
excellent capability and a lot of those are still used in the educational spots. In this study, execution times of
Intel series microprocessors(x ps) available to microprocessor systems of 8 to 32 bits are obtained and compared
by I/O programs. The compared result showed that execution time related to the instruction cycles of 8 bit
8051 was longer than that of 8 bit 8051 and of 16 bit 8086 by a lot of number of clocks in cases of clock
frequencies at 4 MHz and at 12 MHz. In cases of really many using x p clock frequencies, it showed that
execution times of instructions have become faster by the order of 8085, 8086, 8051 and 80386. It can be
helped to interface with y ps for real time control through comparing with execution times of I/O programs by
mainly many usable Intel series 4 ps in our nation.
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¥ 3% 2, IMP MAN
TIMER: LXI B ;Delay for 1 second
DCX B
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£ INZ TIMER If not zero, jump
@’ RET ;Return to next CALL
END ;End of program
°
. Lt, 8086 I/0 22
b CON_REG EQU 3FD6H ;Address of control register
Xﬂ BPORT EQU 3FD2H ;Address of B port
—@— STP EQU  3FFFH ;Address of stack pointer
8 x LEDs MODE SMALL

.CODE

T2 HYE PC

ORG (00H ;Start address
START: MOV  SP, STP ;Set the stack pointer
MOV AL, 80H ;Set all ports to output ports
MOV DX, CON_REG ;Output 80 to the DX
219 3¢] LED(Light Emitting Diode) 1E]3|0] 20l A ;
o]y

a3 3. 4 Pet LED QIEm0]A
Fig. 3. # P and LED Interface

o % QU visk ol A7 uP7k FEE o) gl P A1 MOV DX BPORT b - skbp
3 2o 98 PCeke] SIE|Ho]zeA 8719 MAIN: OUT DX, AL ;Output of AL to the DX
LEDZE HSA1717] 913 Programmed 1/O ojAdEg] A CALL TIMER ;Delay for operation of LEDs
of ZRIYY AY-2 PCoA o]FoA] 31 8251 USART NOT AL i1's complement
(Universal Synchronous Asynchronous Receiver and JMP  MAIN ;Unlimited loop

TIMER: MOV CX, OFFFFH ;Delay for 1 second

Transmitter) 5-& &38to] AJAEHE A} 3} (+.hex) LOOP  $

o uP Al&wlel AT
™ Al A~ & X}- ‘1-5 01_‘:_ =3 E
e P Aol Aol 3 upel d'e X RET ;Return to next CALL
(Port)e} <1E|Ho]2~ ¥ 871¢] LEDe| LEDE #5271 END START ;End of program
7] A& s ghol LES Foto] LED E¥ €tk LED
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MOV A, FFH
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CALL TIMER  ;Delay for 1 second st # 28 Fxsto] thae 3714 99 2ol a1y
CPL A ;Complement A sto] wwstsl
AJMP LOOP ;Jump to loop for output
TIMER: MOV RO, #00H ;Delay for 1 second T 2. 4 P AlsHAZE
- NdP Table 2. Execution Time of ¢ P
. z= 22T Al
DJNZ R2, TD3 If not zero, jump b &t M AN ol
; 4MHz 17.0us 68 clocks
8085 ~
12MHz 5.7us
RET ;Return to next CALL -
END ‘End of program 086 4MHz 12.3ps 49 clocks
12MHz 4.1ps ”
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w3 oj 5
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CODE (1) P AFE 22o] AMHZS) 75-0] Az
ORG 00H ;Start address upP =5 A YA 7E Hl i
START: MOV SP, STP ;Set the stack pointer
’ 8085 17.0; 68 clocks
MOV AL, 80H ;Set all ports to output ports - 1S coees
MOV DX, CON_REG ;Output 80 to the DX 8086 12.3us 49 clocks
; 8051 21.0us &4 clocks
MOV AL, OFFH AL = FFH 80386 95ps 38 clocks
MOV DX, BPORT ;DX = 3FD2H
MAIN; OUT DX, AL ;Output of AL to the DX 7} A ZE(A} 455 0] AMHz0) = 05
CALL TIMER ;Delay for operation of LEDs ube} AH8 (AH85 J_)V ] ) 1252 uP
NOT AL ; 1’s complement 9] AYAIZHe v o] sttt mpzvbA] o R
Mp MAIN i Unlimited loop i) wPE] AN T 5 9
TIMER: MOV  CX, OFFFFH ;Delay for 1 second
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RET ;Return to next CALL (2) uP AFE- Z3o] 12MHzC! 7 9-o] A aPA|zH
END START ;End of program P A BERE =
8085 5.7us 68 clocks
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7y Pe] A3AZF2 32804 ¥rel wle}l o] s 8051 7.0us 84 clocks
Zz o] A A el gEo] Mo mE F 80386 3.2us 38 clocks
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Tlme)% = 0}'/\}\]—4' Eﬂr?)r*i T 'Y 2% ’] 1%3+ —‘é‘gl *E‘?'%}/\]{E_ :rL:—J_]' T %]\



OO|Z2E2AMA I/O =23 ASiA|Zt

(.

H|

™5t 1 8085, 8086, 8051 % 80386

P 80852] A8AIZE : 83.3ns x 68 = 5.7us

(3) uP ARS8 Fo] AMHz % 12MHzS] 74 9-] 43
B
P & ARSI AP A2 v 3L
8085 4MHz 17.0us 68 clocks
8086 " 12.3us 49 clocks
8051 12MHz 7.0us 84 clocks
80386 " 3.2us 38 clocks

o A wPsl AR AHE B mEE Ao
9 80869 7= 4AMHzel A, 8051
12MEze 4] @sksto] et A alziol,

A, uP AHE-EE 0l
uP8085 2 806RET H 7HA] -

Be EH
j&mau}. (E 2

o
A
il

o
e p

=1

uP AR&ZElo] 12MHz3! 7-F-, 94] 80619 4

71 8085 % 8036 T 7] Wl L=}

74] WebES & < Slok ey AgAke] At

A& & T Atk

SE5 FASS A Bol Abgeke &
e ste] wjagk thke] A, = uP 8085 B 8086

o] 29 £8 AMHzol A AH8-3taL pP 8061 5 80386+

=
AMHz®] $-HUh Z05
Zoz ALg &E

il

=
il =

=2
A=

oM, FQL‘

12MHzoN 4] AHE-31i= 73-9- P 80512 A& 52 12MHz
= 8085 2 80869] 4MHzol wlste] wh=7] wio] A3y
Erw WA gebds & & gtk (29 3 3%) 53,
uP 80859] A& ert A#s "olA= Wi, yp 29
£2=7} 12MHz 191 8051 2 803%62] A <=7} whaly
< & 4 Atk 803869 A= BE WA 7 A
S UEhS & 5 Ak 803869] ARE-S =7 33MHz9)
7852 7P w2 oF L2uso] AdATlo] 2S¢
Atk

30us
— 4/12MHz

T

20

8085 8086 8051

a3 4. xP MBAZH
Fig. 4. Execution Time of xPs

80386

V. 822

o1l A9 Programmed I/O A 3AIZF 24 4P A2~

81 AFg3to] o 4Ee] Qlofol] €)% 3z 1alo] Aes)
= A5l 7 5 Qlrh 8035, 8086 B 80519 A=
LEDS AEA717] $l8) AHesld Z2oel 9 gl
< #Fxspdlon, 803869 49E FuEdS Fustd
2 e Sk A4 29 929l LED 452 91
o 127r] AANTLE AQlg s ATkl Ak o]
29 /0 =] gE Alo]Ee] 28 Z8 S22 8k
o2 T uPe] F71E agfste] 7 4 Slth

B =Xl

=i AE pPe 29 F3krt AMHzSF 12MHz
ghar 7P ske] AAZHS 3 $ Bl uEdlal, o7
A AR 9 Tl A AYAIZES Fele] v aEks)

Tk 2 8085 Y 8086 AMHz] 28 F50] 4, 8051 2

80386°) A9 12MHzl A ABAE Fajod ulits)
of st 2 A3} HE3} 2ol W E 4

3, up F# F3447F AMHz9] 3
AYAZEo] ol a¥ 9o 80619

= 8061°] 7

o] WEs Agsker BE 12709 S¥o] Zasty] o
woll 80619] 4= d#ARte] Bol] 2a%= Jlom
Bk o) Adeol 7P B 8080 Hlgtl®= o &
< 290] s8] sl Aew dAddn

=4, 12MHze] 29 F9b49] 755 80619 745+
AMHz9] 7-5-Btt 2=8X3e] Ab= Zo] ARt 94
A#AEe] 71 Eol 28.5)= AR YEITE el A

o} vlA] o f2 sheke)

- 64 -



2013 28 St=QHUUESSMSE =2X| Mi13H H2&
AR, AA ARSE S S8 Fukel A AgARke XKt A7H

lol i Avhi= 8510 W& A ¥ 7 Bk sle
T 8085 2 80869 4MHz thell ®lake] 3ufint whE
12MHze A &2t ek ofdel 1 54378 dlolg d%
S Rbste] B o) o 4 Ad niojE A gAIzke] wh
<=4 80386, 8051, 8086 = 80859] =0 2 LfEbk

=
=

A==
[e]

=
=

}

o3t

fa

MO

o

[1] “Microprocessor Learning by Assembly Language”,
Seog-Ku Im, Hanbit Media, 2006.

[2] “IBM PC Assembly Language, 80336 and 8046,
Sang-Bok Kim, Bu-Kwon Lee and Me-Ok Jeon
Edt., E-Han Publishing Co., 1994.

[3] “8080A/8085 Assembly Language Programming”,
Lance A. Leventhal, Osborne & Associates, Inc., 1978.

[4] “Microprocessor-Based System Design”, David J.
Comer, Holt, Rinehart and Winston publishing Co.,
1936.

[5] “MCS 85 User’'s Manual”, Intel Corp., 1977.

[6] “MCS-86 User’'s Manual”, Intel Corp., 1979.

[7] “Mhcrocomputer System”’, Tae—Joon Hwang, SciTech
Media, 1998.

[8] “80x86 Microprocessor’, Kap-Hyun Kwon et al,
Hong Reung Science Publishing Co., 2002.

[9] “Microprocessor’, Kwan-Joong Kim, Ki Han Jae
Publishing Co., 2003.

[10] “8051 Microcontroller”, Sang-Ku Lee, Translated,
Green Publishing Co., 2000.

[11] Sangook Moon, “Design Concept and Architecture
Analysis of the Hardware of Cell Microprocessor”,
Proceedings of 2006 Summer Korean Institute of
Information Technology, Jun. 2006, pp.311-315.

[12] Kong-Joon Ho, Jin-Hang Choi, et al., “The Power
Consumption and Performance Comparison between
Intel Pentium 4 and Core2 Duo”, Journal of the
Korea Society of Computer and Information, Vol.13,
No.7, Dec.2008, pp.165-182.

[13] Byuong—Chan Jeon and Gyoo-Seok Choi, “Hybrid
Value Predictor Superscalar
Processor”, Vol.9, No.2, April 2009, pp.97-103.

in  Wide-Issue

o] ¢ (¥sl9)

C1980d A TlE B3 Uael F
SPAIA}

1994 : Texas A&M University &
s}

<1977 d ~ 191 - ekl A
AdAT4

(1909 ~ 19919 ¢ Los Alamos

National Laboratory &3 7§%F 45
¢ 1991 ~ 199349 : Texas A&M e A4zw

S 1994 ~ @A) AgTIsL AR S ws
<EHIEo} 1 A8} AFE QAEE, SHIt)= A, o]

Efulo], HlolEjrtold, USN 5>

)

- 65 -




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /FRA <>
    /ENU (Use these settings to create PDF documents with higher image resolution for improved printing quality. The PDF documents can be opened with Acrobat and Reader 5.0 and later.)
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308000200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e30593002537052376642306e753b8cea3092670059279650306b4fdd306430533068304c3067304d307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /KOR <FEFFd5a5c0c1b41c0020c778c1c40020d488c9c8c7440020c5bbae300020c704d5740020ace0d574c0c1b3c4c7580020c774bbf8c9c0b97c0020c0acc6a9d558c5ec00200050004400460020bb38c11cb97c0020b9ccb4e4b824ba740020c7740020c124c815c7440020c0acc6a9d558c2edc2dcc624002e0020c7740020c124c815c7440020c0acc6a9d558c5ec0020b9ccb4e000200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /CHS <FEFF4f7f75288fd94e9b8bbe7f6e521b5efa76840020005000440046002065876863ff0c5c065305542b66f49ad8768456fe50cf52068fa87387ff0c4ee563d09ad8625353708d2891cf30028be5002000500044004600206587686353ef4ee54f7f752800200020004100630072006f00620061007400204e0e002000520065006100640065007200200035002e00300020548c66f49ad87248672c62535f003002>
    /CHT <FEFF4f7f752890194e9b8a2d5b9a5efa7acb76840020005000440046002065874ef65305542b8f039ad876845f7150cf89e367905ea6ff0c4fbf65bc63d066075217537054c18cea3002005000440046002065874ef653ef4ee54f7f75280020004100630072006f0062006100740020548c002000520065006100640065007200200035002e0030002053ca66f465b07248672c4f86958b555f3002>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


