Chapter 3

8051/8031 Family Architecture



Lesson 3

8051 MCU
Devices, 10 Ports and SFRs
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Internal Devices
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Internal Devices
Port P2 iyl dlPort P3

ALV AN B 12 in 8052
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Internal Devices

* TO (Timer-Counter) with four modes
Oto3

» T1 (Timer-Counter) with four modes
0to3

S| (Serial Interface) with full duplex
UART or half duplex synchronous
serial communication

 WDT (watchdog timer)

2011 Microcontrollers-... 2nd Ed. Raj Kamal
Pearson Education



Port SFRS
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Ports PO Address

Port PO '
Read /erte
"\ 80H 80H

Bit Addresses SOH-87H
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Byte Address

SOH

P0.7
P0.6
P0.5
P0.4
P0.3
P0.2
P0.1
P0.0

Bit Addresses

S0H-87H

2011

Option 1

Port PO
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A7
A6
AS
A4
A3
A2
Al
A0

Option 2

D7
D6
DS
D4
D3
D2
D1
D0

Option 3



Ports P1 Address

Port P1 i
Read /erte
"\ 90H 90H

Bit Addresses 90H-97H

2011 Microcontrollers-... 2nd Ed. Raj Kamal
Pearson Education



Port P1

Byte Address
—90H ¢
P17+ Options
. PL6 _
‘P15 Timer T2
ll;i';‘ 8052, 12C and
P1.2 other devices
Ll signals
P1.0

Option 1
Bit Addresses 90H-97H
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2011

Read

Ports P2 Address
Port P2

"\ AOH 'L

Bit Addresses AOH-ATH
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Write
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Byte Address

AOH

P2.7
P2.6
P2.5
P2.4
P2.3
P2.2
P2.1
P2.0

Bit Addresses

AOH-ATH
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AlS
Al4
Al3
Al2
All
A10
A9
A8

Option 1 Option 2

Port P2
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Read

Ports P3 Address
Port P3

\\ BOH BoH <

Bit Addresses BOH-B7H

Microcontrollers-... 2nd Ed. Raj Kamal
Pearson Education

Write
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Port P3

Byte Address

— BOH Options
P3.7 GTO P3.2
P3.6

GT1
P35 P3.3
P3.4 10 P3.4
P3.3 T1 P3.5
P3.2
P3.1 P3.1 TxD
P3.0 P3.0 RxD
" Option 1 Option 2

Option 3

Bit Ad.dresses BOH-B7H
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Ports PO-P1-P2-P3 In Single chip
mode

» Bi-directional open drain port (needs
external pull up circuit) for output

« A bit must first be written 1 then used
as Input
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Port PO in Expanded mode

* PO- When used as ADO-AD7 then a
weak Internal pull up and functions as
quasi bi-directional with a weak
Internal pull up- just sufficient to
drive LSTTL latch for two clock
periods. [Maximum 8 LSTTLSs]
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Ports P2, P1 and P3 in Expanded
mode

» Bi-directional quasi bi-directional with a
weak internal pull up

 Maximum 4 LSTTLs at output
« 1 LSTTL input
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Devices SFRsS
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10 and internal devices Control and
Status/System/CPU SFRs §0H-FFH
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2011

T1: Timer cum Counter Device
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T1 Timer-Count SFR Addresses

Timer 1 16-bit SERs )lF\a/;:g
Write/Read Eﬁger
lower bits /
aBH S gaH 8DH 8DH
' |

TH1-read/write TL1-read/write
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T0O: Timer cum Counting Device
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TOTimer-Count SFR addresses

: : Write

Timer 0 16-bit SFR Read

Write/Read Eﬁger
lower bits\A /

SAH SAH 8CH 8CH

l l

THO-read/write TLO-read/write

2011 Microcontrollers-... 2nd Ed. Raj Kamal

) 23
Pearson Education



Timer-Counter Mode control SFR
Address

: Write
TMOD 8-bit SFR Read
Write/Read upper
: 4 bits
lower 4 blt\sA S
89H 89H 89H 8?H
\ 4
Timer 1 Timer 0

mode/control bits mode/control bits -
read/write read/write

UUUUUUUUU



SFR SBUF Two Windows SBUF -

Read and SBUF-Write In
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SI Serial Interface SBUF SFR and
Address

| |
SBUF read SBUF write

Read\ ‘ ‘ Writ
rite
99H 09H «~
O9H 99H
X \
SBUB-read SBUF-write

window window
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S| Serial Interface control/status
SCON SFR |and Addresses

~ SCON write/fread SMO0-SM1-SM2
Write |

N\

O8H Mode control
98H bit7/—bi1t6—bit5

Read™ T|.RIflags RB8 REN-TBS
7~ /
DItL-bIt0  bit2 bit4-bit3
201 | Bit Addresses Y9SH-9FH 27



System Function Control SERS
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System Function Control SFRs

IP

1E
PCON
WDT T3
WD

Control

2011

— B8H - Bit addresses
. B8-BFH

“Bit addresses
—8/H  |B8-BFH
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PCON Power Control SFR Address

bit 7 controls

rate
Read N\ 87‘H " Default Byte
PCON (HCMOS) OXXXXXXX

PCON (CHMOS) 0XXX0000
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WDT T3 Timer Addresses

Write \WDT T3

A

FFH
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SFR WDT control Register

WD_Control  wyite
ASH &«

No read at A5H
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Interrupt Control SFRS

» Masks Primary and Secondary IE register
o Interrupt Priority IP register
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....................................................... Enable all
IE"7-"IE6 IES IE4 IE3 IE2 IE1 IE.O
EA - ET2 ES ET1 EX1 ETO EXO

IP _, interrupt Priority
IP.7 IP6 IP.7 IP6 IP.7 IP6 IP.7 IP.6

- - PT2 PS PT1 PX1 PTO PXO
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Summary
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We learnt
|O Ports

* Port PO, ADO-AD7 option
* Port P2, A8-A15 option

* Port P1, 12C signals and Timer 2
signals options

* Port P3, RxD, TxD, Data,Clock,
INTO,INT1, GTO,GT1,
T0,T1,Rd,WR signals options

Microcontrollers-... 2nd Ed. Raj Kamal

2011 )
Pearson Education

36



We learnt

Timer and Serial Device SFRs and their addresses
« TH1-TLO and THO-TLO, T2 in 8052

« TMOD

 SBUF

« SCON
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We learnt

System Control SFRs
 PCON

« WDT T3, WD Control
 |E and IP
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