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ln'l'el ATVANAE HRPRMATION

805 51BH-2
CHMOS SINGLE C \l r MICROCONTROLLER
with Fesmmeask-1Zmmgmable ROM

—

CHMOS SINGI &

o

SSSSONTROL-ORIENTED

soc e 4 ; AR N . - 20%
BoCs1F g P — L\ e = 5V = 20%

= 128 X 8 RAM
m 32 Programmable |/
m Two 16-Bit Timer/C
= 4K Program Memory

essor
¢ Sources
\ ble Serial Port
\% memory Space

The MCS5*-51 CHMOS products ENLIN advallld & 4MOS il process and are functionally
compalible with the standard MO sesreer = iucll HMOS Il is a technology which combines
the high speed and density chalScter w o ver attriputes of CMOS  This combination
gxpands the effectivenass of the parwnr re and instruction sel.

R

Like the MCS-51 EPR: . nave tnw iohowing fealhee, 4K ol ROM
(B0C51BHBOCS 1B j ounters: a five-source two-leval
Intarrupl Siruciure; 3 e — =l cuitry. In addition, the MCS-51
CHMOS products hall "8 0" ] 'urther power reduction — Idle
and Power Down =

idia mode lreezes the G0 while allowing e e o e o UNIErs, Sens
tunctioning, Power Down isode saves the RAM contents but freezes the o3

10 be inoperative.
e ‘a o

iy o and interrupt system to continue
flalor causing all other chip lunctions

e anbsn
e - -

Figure 1. Block Diagram



. 80C51BH/BOCS1BH-2 -
|n'(e|E 80C31BH/B0C31BH-2 ADVANCE INFORMATION
sl [ - o= -

- m w = &
COAmER i 5 &k & ¥ 2. E LY

Chiggiammi @® S0 gon IMIERERCE 0O
FRCnig R b R b

N WER DOWRLL z ias are activated by software via
mei i g g, PCON, Its hardware
Figure 3 shows the intermal e o =4 bil addressabie.
clock configuration. As illuli ™ Y |
operation freezes the oscillalc’ s N
allows the interrupt, senal port, S tir:
continue to tunction while the « B —— LS8
hahed. .

ITALI

or 3.
PD PCON.1 Power Down bit. Setling this bil
BCtrvAles Dowiesd OOw Operanon,

oL PCOM.O ke mode bit. Sefbng this bit acthvatles
e mode operabon.

it 1's are written 1o PD and IDL at the same ome,
lakes precedence. The resel value of PCOMN
Figure 3. idle and Power Down Hardware (0XOC0000). 2

3

[}
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Prefix
P
D
c
TP
TD
TC
aP
oD
Qc
LP pl
LD C
LC

Flaase note:
* Commercal lsmperatune |
* Bum-in is dynamsc, for a n®
Method 1015 (Test Condiion
* The lohowing
BT51H,8T51H

. mmwmmmlmmm

E-Shl XP

A

]

P T e e
el O T e - ]
et =S MR ..-.E L

Burn-In

no

na

2|3

Yes

yES

yes

yES

yes

denvices are not abig in Plashc DACKages .

COTAMmIc DAckages

yas

—=ing guidalnes in MIL-STD-883

mﬁﬁﬂﬂ’)'ﬂﬂﬂiﬂﬂ’lﬂi

Examplas: Pm:‘il
without burn-in. LDB751H indicates B7S1H in a

icates BO31AH in a plash pan:kagn ang spmrlad for commarcial
iEcilied for extended

rdip package

ralum ranga

TR0 ANNIUARIINGTREY”
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inter PRELIMIMARY

The Intel EXPRESS system ottel®wr-
‘microcontrollers. These EXPRESS |
operating requirements exceed r

The EXPRESS program includes
temparature range with or withou

mhmﬂwmm”umﬂw
sure range of O°C to 70°C. With

mwwnum fora
guidelines in MIL-STD-883, Mathod 1

8031AH/8051AH
8032AH/8C 2AH
875

503 of the MCS2-51 family of

Bhum-in, and an extended

mmmm-
tonal characteristics are

)C = 5.5V 0.5V, loliowing

A :
Package types and EXPRESS versions e "_ﬁ “letter prefix to the part number. The

prefizes are listed in Tabile 1,

2T
4= ) re appiicabie for sl
A ) |

Y ““'“Wﬂmwmns_

(Ta = —40°C to +85'C: Veg = 5V =10%; Vgg = 0V)

Parameter Min

AL2, R5T)

Power Supply Curment:
BOS1AH,.B031AH , 135
BOS2AH, BO32AH . 175
8751H.8751H ' 265

gdi

89



100

ADVARGE HFORMATION

Tabile 3. | : ~ ~ = (Continued)

Hax Number Mnsmonkc Mnemaonic Opeiands
Code of Byles
cCc 1 XCH A @AD
cD 1 XCH A @A
CE 1 XCH A RO
CF 1 XCH AR
oo 2 POP ARZ
D1 2 ACALL AR
o2 2 SETB A R4
Da 1 S5ETB A RS
Da 1 Da A R&
Ds 3 DJNZ \ ART
D& 1 XCHD | : : I’ \ @OPTA.A
or 1 ACHD 4 i 1 code addr
D8 2 DINZ . Wt @R0.A
D9 2 DUNZ Ai.coada ,; . E@A1LA
DA 2 DUNZ R2,code sodr A
o8 2 DUNZ R3,code sdea ;:;i%? : data addr.A
oc 2  DJNZ Fld ¢ el @RO.A
Do 2 DUNZ Ha 4 @R1A
DE 2 DUNZ - ROLA
DF 2 | DJNZ v R1A
EOD 1 MOV ) RAZ.A
E Z AdmP e A3A
E2 1 MOV Ml PO Ad.A
E3 1 MOV o @A FD AS.A
Ed4 1 il FE RE.A
Es 2 A,‘I“i‘ u ATA .

TUEINt

"‘]LW'I aNNI NN INENAY

1
1
1
1
=



intel

BOC51BH/B0C51BH-2
BOC31BH/BOC31BH-2

ADVANCE INFORMATION

Table 3. Instruction Opcodes In Hexidecimal Order {Continued)

Hex MNumber Mnemonic Operand lumber Mnemonic Dperands
Coda of Byles Iyles
&6 i XAL A @AD ; su88 AR
&7 1 XAL A@RY -} ‘d-""'":_ AR
&8 1 XAL A RD L & R3
&9 1 XAL LR & R4
5A 1 XAL A R A RS
123 1 AL A R3 ARG
BC 1 XAL AD & R7
[:1s} 1 XAL A RD C.out addr
&E 1 XAL AR code addr
&F 1 XAL C.bi aadr
To 2 JHE oOPTR
T 2 ACALL AR
Te 2 ORL
73 1 Jup @A0.data adr
T4 2 MOV @A data addr
75 3 MOV RO.data addr
-] 2 MOV R1.data addr
i 2 MOV A2 data adar
78 2 MOV A3, data addr
Hi: ] 2 MOV R4 data addr
TA 2 MOV A2 ndata AS.data agar
e 2 MOV Al adara MOV RE data adadr
e 2 MOV A4 sdata AT data addr
] 2 MOV A5 sdata C./bat addr
1E 2 MOV B8 adal cooe addr
TF 2 MoV L Bt ackdr
B0 2 SIMP e c
n 2 AJMP A sdata code addr
B2 2 ANL A dala addr.code addr
a3 1 MOVE ([@AQ, #data.code addr
B4 1 [s]11"] = 3 . (@AY #data_ code addr
Bs x| MOV Ba 3 CJome AD edata code addr
BE 2 MOV data r, B8 3 CJNE A1 mdata code addr
a7 2 MOV dat :E Bb 3 JHE Fi2 sdata.code adar
B 2 M Adata.code adar
a9 2 [X] 1 A B c .Edata code addr
BA 2 M a1 . C Adatla,code addr
88 2 wmol)  cataaderma BE 3 CJNE  R6.mdatacode addr
ac 2 MOV data agdr R4 BF . CJNE
&0 Aa i _
BE
B&F v A A
B0 MOV PTH,#cata 3 1 CLR
" ACALL code addr ca 1 SWAP
a2 2 MOV bt adar,C cs 2 XCH
k%] 1 MOVC A @A-DPTR Cé 1 XCH
b2 2 suBB A mgdata c7? 1 ACH
85 2 suBB A, data sddr ca 1 ACH
596 1 5uUBB A@RD ca 1 2CH A A
87 1 SUBB A EAN CA 1 NCH ARZ
54 1 susg ARD cae 1 XCH ARD
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BOCS51BH/BOCS51BH-2

= T — s —\ - - 5
mtel' BOC31BH/B0C318H-2 AEVANGSE HEORMATION
Table 3. Instruction Opcodes in Hexidecimal Order
Hex Mumber Mnemonic Oper = Hax  Humber Mnemonic Operands
Code  of Byles | of Byles
o0 1 NOP ALC A
an 2 AJpaE ADDC A mgdaia
0z 3 LJmp ADDC A data addr
03 1 RA ADDC ABRO
04 1 NG ADDC A @AY
05 2 INC ADDC A RD
[+ 1 INC aDDCc A A1
o7 1 M noDC A RZ
ful:] 1 INC ADDC AR3
0% 1 NG nOC A R4
0A | NG AuDC A RS
a8 1 INC ADDC ARG
oc 1 ING ODC ART
oD 1 NG - code addr
DE 1 INC AJMP code adar
oF 1 M ORL gata addr A
L[] 3 JBC AL dala adar #dala
" 2 ACALL OAL A mgala
12 k| LCALL ORL A data addr
13 1 ARAC ORL A @AD
14 1 DEC A @R
15 2 DEC A RD
16 1 DEC AR
17 1 DEC A R2
18 1 CEC A R3
19 1 DEC A R4
14 1 DEC A RS
8 1 DEC A RB
1c 1 pec R ART
10 1 DEC el P code addr
1E 1 DEC il E 2 code aodr
IF 1 QEC J 53 2 data agdr A
20 3 J8 an agagr =Wl addr 53 i ANL data addr, fdala
21 2 AJM‘F‘ 2 ANL A mdata
22 1 y‘ 2 A, dala addr
23 1 1 ﬁ i A @A
24 2 5 1 A@A1
25 2 ﬂltl addr 58 1 AML A_RO
26 1 A @RA0 59 1 AML
27 1 ADD A@A1 . =1 N _
28
: mzmmru NAINE1 &2
24 £1s) 3 .
28 1 A A3 5E 1 ANL A_RB
2C 1 ADD A R4 5F 1 ANL ART
20 1 ADD A RS 0 2 Jz code adar
2E 1 ADD ARG &1 2 AJMP cooe addr
2F 1 ADD ART 62 2 XAL dals addr A
o 3 JHB bit agdr, coge adar 683 3 XAL data adar ddala
31 2 ACALL code addr B4 2 XAL A _mdala
2 1 RETI 65 2 AAL A data addr




ntel

BOC51BH/BOC51BH-2
B80C31BH/B0C31BH-2

Table 2. MCS*-51 Instruct'ar St Description (Continued)

DATA TRANSFER ([CONTINUED)

Mnemonic

MOV
MOV
MOV
MO
WMoY
MOVC
MOVE
MOWX
MOV
MOVE
MOV X
PUSH
POP
ICH
XCH
XCH

XCHD

1]
BOOLEAN VARIABLE MAMIPULA, ,OMN

ey (Ll ceration
HNoles on dats addressing I'Iﬁd-i;?
Dwscriglion An —¥Working register A0-A
‘ﬁ Byte Cyc f i A 5. any /O pan,
21

direct. adara
@AIA
(@FLdrect
(@R saan

DPTR. #data 16 Load Dalos o

A@A+DPTA Move Co

A @A-PC
A @R
ABDPTA
(@A
@OPTAA
aneci
direct
A_An

A direc

A @A

A @RI

i rrermceribe
CLR C
CLR i
SETR C
SETE bt
ch ¢
CPL  bit
ANL  Cobw
ANL G
AL gy
OAL Cobi
MOV Cubit
MOV mic

WEaNAT

Description

Move immediate o
direct byte

Mowvie Accums
indirect RARM
Mowe difect 58
e A
Mowe i =
indhirect B2

a 16-bit cors
e 7

to DPT e
Move Code &
wPCioA
Move Ex
il addrTo A
Mowe Extern

{B-Det acar)
Maowe A 1o Ent
{16-Int adar)
Push dwrect byte
slack
Pop dwect byte Irg,
Slack

Exchanges register wit
Accumulalor

Ex

wilh i) -h.
Excha
Wil A
Excharg "
gt ina A AT » A

pemend derect bl
AND direct bl to ATy

OR direct bt 1o Carry

Nag 2 2
OR complameni of

direct bt 1o Carry 2 2
Move direct bt 1o Carry

flag F 1
Move Carry fag to

derect it 2 2

LAND MACHINE CONTROL

Description Byle Cyc
Absolute Subroutine
Cal 2 2
Long Subrouling Call 3 2
Return from subrouting 1 2
g eturn from interrupt 1 2
Absoiute Jump 2. 2
e ong Jump 3 2
ol Jump [relative
addrj 2 2
o snchirec! relative 1o
PTA 1 2
Juisip il Accumulator is
L] F 2
Bl Accumulator is
faro 2 2
Jump of Carry flagiaset 2 2
mp ! Mo Carry llag 2 2
pal direct Bit se 3 2
Sonpal diract Bl Man
el i 2
Jumip of direct Bt is set
& Clear bit -
Compare direct 1o A &
Jump it Nal Equal J 2
aarel  Comp, immed, to A &
Jump il Not Equal 3 2
gla el Comp.immed, to reg &
Jumzgt Mot Egual 3 2
OO mmed loind, &
- dot Equar 3 2
"" Bnt register &
! Not Zero 2 2
el (emENT difect &
o il Mot Zero 3 2
1 1
& Ll
I
vﬂur lion addressed by
—&-Dat tant included in instruction
¥aatals —16-bil constant included as bytes 2 & 3 of
s tean
il -1 . i = teol o
Az, P may

anywhere within the 64-K program

memory adoress space

Adadr1l —Destination address for ACALL & AJMP will be
within the same 2-K pags of program
memory as the lirst byte of the fallowing
inatruction

riel —S5JMP and all congdimional jumps include an B
il oifset byte, Range is »127-128 byles relstve
to first byle of the lollowing inatruction

All masmonics copynghted © Inel Corporation 1979
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. B0C51BH/BOC518H-2
lrrtel' 80C31BH/BOC3I1BH-2

i

AEPRwlGE BRI Uty

Table 2, MCS .5

'+ Zet Description

ARITHMETIC OPERATIONS

Mnemanic Description
ADD A RR AQg register 1o
Accumulalor

ADD A diregt Ada arect o
ACCumulalo ey
ADD A @R Add indirg

Accumulalor
ADD A sdata Add imme

Agcum
ADDC A AN Add registes

ACcumul i

ADDC  Aawect Add dir e Susive-OR darect
wilh Carry lin yle 1o Accumulalor 2 1
ADDC A @A Add ingire clusive-OR indirect
with Car A Lo A U L]
ADDC A sdata Addim Lt Alusive-0OR
A with Carry. immediate data to A 2 1
SUBB ARn Suotract re xciusve-0R Accumu-
wilh Borrg, ‘or to direcl byle 2 1
S5UBB  A.dwect Subtract direct Exclusive-OR im-
froem & wilh B misdiale dala o direct 3 2
S5UBB A @A Subtract i / Clear Accumulator 1 1
team A wilh Baree Complement
SUBB A mgata Subtract immed | Accumulalor 1 1
fram A woth Borr Rotate Accumulator Left 1 1
ING A Increment Accumulator Rotate A Left through
INC An Increment regsier the Carry lag 1 1
INC direct Increment direct Rotate Accumulator
INC @RI : Ai 1
INC DPTRHR i L Rignt through
DEC A = e 1 1
DEC Rn AR ) inbies wittun the
DEC  drect Saudator 1 1
DEC @
MUL AB BAultiply Aalls
o Ag Divide A by B Ftpma Byte Cye
egisier to
DA Dor.umal .Iu.'lpu y Accurmaislor 1
; W, teio
c hat 2 1
LOGICAL DP‘EMTI q ﬂ i o | RAM 1o
Accumulator 1 1
"*”'- ARn "‘9;'“" 1o MOV A !dall Mo immedi all ata
umwulator CCLITR
ANL chm:l AND direct l A onsi e
1 1
ANL %s m q:g nﬂ'“l"ﬂ ﬂ
2 2
ANL ‘"Nﬂ smmediate dala to MOV fn sdata Move immediate data lo
Accumulaton regisier 2 1
AML  direct A AND Accumulator 1o MOV directA Move Accumulator o
direct byle - | direct byle - |
AML direct adata  AND immediate data 1o MOV awrect An Move register 1o direct
direct tryle 3 2 byle 2 2
ORL  ARn OR register 1o MOV directdirect  Mowve direct byle Io
Accumulator 1 1 dwract 3 2
OAL  A.direct OR direct byle to MOV direct @ Move indirect RAM o
Accumulator 2 1 difect byte 2 2

'ERATIONS [CONTINUED)

Deatination

OA ingirect RAM 1o

Accumulator

OR immediate data to

Agcumulaton

R Accumulator to
direc! byte

- immediate dala to

‘wa Gl Dyle

S nchusive-0OF register to

cumulator

Byla Cye
1 ]
2 1
2 1
=
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