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1.  

É MiDAS3.0 80C52 .

É MiDAS3.0 80C52 3 times .

V1 = 4 vs. 12 

É MiDAS3.0 :

V10 ADC / 2 6- PCA 12 PWM / UART / WDT / POR. 

É

É

É ISP / IAP .

É HW (debugging) MDS 

É Brief Manual .

(http://www.coreriver.com) 

.
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1.  

A. MiDAS3.0 - GC80L590A (ISP Flash MCU)

Product
Mask-ROM

(byte)

Flash

(byte)

EEPROM

(byte)

RAM

(Byte)
Volt (V)

Freq.

(MHz)

T/C

(16bits)

Serial

I/O
WDT

ADC

(bit x ch)

PWM

(bit x ch)
Package Others

Available

Time

GC89L591A0 64K (2K)

16K

+

256

1.6 ~ 2.0

(Core)

3.0 ~ 3.6

(I/O)

100 3 2 UART 1
10X32

10X21

8x12

Or

16X6

8x6

Or

16X3

44-PQFP

44-MQFP

44-LQFP

32-LQFP

32-MLF

32-QFN

ISP/IAP

I2C

EJTAG

LVD

POR

Now

GC81L591A0 64K

GC89L581A0 32K (2K)

GC81L581A0 32K

GC89L541A0 16K (2K)

GC81L591A0 16K
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2.  

É CPU

V 8- turbo 80C52 

V 4 /1 

V 80C52 Pin/

É 62 on-chip FLASH ROM

V ISP

V IAP (2 )
EEPROM

VEndurance: Typ. 50,000 write/erase cycles.

Min. 10,000 write/erase cycles.

É 16 on-chip RAM

V 256 IRAM

V 16,384 AUXRAM (MOVX )

É 32 pins

V (Open-drain) Intel : 
P0

V (Quasi-bidirectional) Intel : 
P1 ~ P3

VPush-pull : P0 ~ P3

V pull up : P0 ~ P3

V TTL & CMOS levels    : P0 ~ P3

V power-on reset .

É EMI : ALE 

É 27- Watchdog Timer

É 10- 32- ADC

É 3 16- /

É 2 UART

V

É 2
( Programmable Counter Array)

V 8- /16- PWM (12 ).

V 16- / (Compare/Capture) 
(12 ).

V (12 ).

É 16 ( 6 )

V 0/1/2, UART0/1, PCA0/1, WDT, ADC, 
I2C and 6

V 4/2-
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2.  

É (power-down) 

VOn-chip power-on-reset

V

V 0/1/2/3/4/5

VWDT 

É

VOn-chip power-on-reset

V

V

V watchdog timer 

É

V 50ms MCU .

É On-chip PLL

VVCO : 70MHz ~ 130MHz

VPFD : 2MHz ~ 20MHz

V 2 , 2 

V 8 

É

V : 1.62V ~ 1.98V

V : 1.62V ~ 3.6V

É

V 100MHz @ -20 C̄ ~ 85 C̄

V 80MHz @ -40 C̄ ~ 125 C̄

É

VActive : Typ. 50mA @ 1.8V, 100MHz

V : Typ. 10 uA @ 1.8V

É E.S.D. protection up to 2,000V

É Latch-up protection up to °200mA

É Package 

V 44-MQFP/PQFP/LQFP

V 32-MLF/QFN
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3.  

RAM
(16KB)

FLASH
(62KB)

EEPROM
(2KB)

CPU BUS

Interrupt
Controller

RESET

VDD EA VSS

Timer0

Timer1

Timer2

PSEN

RESET

UART0

Port
Controller

UART1

P0[7:0]P2[7:0]

WDT

XTAL1 XTAL2

External
OSC.

Internal
Ring OSC.

TURBO
80C52
CORE

MDS_SCK

MDS_SDA

ISP/IAP
Controller

P1[7:0]

VSSIOVDDIO

P3[7:0]

PCA0
PCA1

(PWM)

PLL

ALE

ADC
(10bit)
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4.  Pin (44 -MQFP/PQFP/LQFP)

ADC1.5 / INT3 / P1.5

P2.7 / A15 / TXD1 / ADC2.7

P2.6 / A14 / RXD1 / ADC2.6

P2.5 / A13 / C0EX5 / ADC2.5

P0.4 / AD4 / C1EX4 / ADC0.4

P0.5 / AD5 / C1EX5 / ADC0.5

P0.6 / AD6 / ECI1 / ADC0.6

P0.7 / AD7 / ECI0 / ADC0.7

EA

ALE

PSEN

ADC1.6 / INT4 / P1.6

ADC1.7 / INT5 / P1.7

ADC3.0 / RXD / P3.0

ADC3.1 / TXD / P3.1

ADC3.2 / INT0 / P3.2

ADC3.3 / INT1 / P3.3

I2C_CLK / ADC3.4 / T0 / P3.4

I2C_DAT / ADC3.5 / T1 / P3.5

RESET

MDS_SDA MDS_SCK

X
T

A
L
2

X
T

A
L
1

V
S

S

A
D

C
2

.0
 /
 C

0
E

X
0

 /
 A

8
 /
 P

2
.0
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D

C
2

.1
 /
 C

0
E

X
1

 /
 A

9
 /
 P

2
.1

A
D

C
2

.2
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 C

0
E

X
2

 /
 A

1
0

 /
 P

2
.2

A
D

C
2

.3
 /
 C

0
E

X
3

 /
 A

1
1

 /
 P

2
.3

A
D

C
2

.4
 /
 C

0
E

X
4

 /
 A

1
2

 /
 P

2
.4

A
D

C
3

.6
 /
 W

R
 /

 P
3

.6

A
D

C
3

.7
 /
 R

D
 /

 P
3

.7

V
S

S
IO

P
1

.2
 /
 A

D
C

1
.2

P
1

.1
 /
 T

2
E

X
 /
 A

D
C

1
.1

P
1

.0
 /
 T

2
 /
 A

D
C

1
.0

V
D

D

P
0

.0
 /
 A

D
0

 /
 C

1
E

X
0

 /
 A

D
C

0
.0

P
0

.1
 /
 A

D
1

 /
 C

1
E

X
1

 /
 A

D
C

0
.1

P
0

.2
 /
 A

D
2

 /
 C

1
E

X
2

 /
 A

D
C

0
.2

P
0

.3
 /
 A

D
3

 /
 C

1
E

X
3

 /
 A

D
C

0
.3

P
1

.4
 /
 I
N

T
2

 /
 A

D
C

1
.4

P
1

.3
 /
 A

D
C

1
.3

V
D

D
IO

33

32

31

30

29

28

27

26

25

24

23

1

2

3

4

5

6

7

8

9

10

11

44 43 42 41 40 39 38 37 36 35 34

12 13 14 15 16 17 18 19 20 21 22

G
C

8
9
L
5
9
1
A

0-M
Q

4
4I

G
C

8
9
L
5
9
1
A

0-Q
4

4
I
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4.  Pin (32 -MLF / QFN)

P2.7 / TXD1 / ADC2.7

P2.6 / RXD1 / ADC2.6

P2.5 / C0EX5 / ADC2.5

/EA

PSEN

ADC1.6 / INT4 / P1.6

ADC3.0 / RXD / P3.0

ADC3.1 / TXD / P3.1

I2C_CLK / ADC3.4 / T0 / P3.4

RESET

MDS_SDA

MDS_SCK

X
T

A
L
2

X
T

A
L
1

V
S

S

A
D

C
2

.0
 /
 C

0
E

X
0

 /
 P

2
.0

A
D

C
2

.1
 /
 C

0
E

X
1

 /
 P

2
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D

C
2

.2
 /
 C

0
E

X
2

 /
 P

2
.2

A
D

C
2

.3
 /
 C

0
E

X
3

 /
 P

2
.3

I2C_DAT / ADC3.5 / T1 / P3.5

V
D

D

P
0

.0
 /
 A

D
C

0
.0

P
0

.1
 /
 A

D
C

0
.1

P
0

.2
 /
 A

D
C

0
.2

P0.3 / ADC0.3

20

19

18

17

9 10 11 12 13 14 15 16

21

22

23

24

32 31 30 29 28 27 26 25

5

6

7

8

4

3

2

1

G
C

8
9
L
5
9
1
A

0-M
L

3
2I

G
C

8
9

L
5

9
1

A
0-Q

F
3

2
I

P
1

.2
 /
 A

D
C

1
.2

P
1

.1
 /
 T

2
E

X
 /
 A

D
C

1
.1

ADC1.5 / INT3 / P1.5

P
1

.3
 /
 A

D
C

1
.3

V
D

D
IO

P2.4 / C0EX4 / ADC2.4
V

S
S

IO
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5.  Pin 

Pins

VDD -

VDDIO -

VSS -

VSSIO -

RESET -

XTAL1 -

XTAL2 -

/EA ROM (MiDAS3.0 .) -

ALE
(ALEOFF , RAM )

.
-

PSEN
. Pull-up. .

(MiDAS3.0 ROM .)
-

MDS_SDA,
MDS_SCK

ISP .
Pull-up . .

-
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5.  Pin ( )

Pins

P0[7:0]

É 8- push-pull ADC (3.3V). 5V .
É P0 / PCA1 (C1EXn)

(push-pull) .
Å P0.0 ~ P0.7Ą AD0 ~ AD7 : 
Å P0.0 ~ P0.5Ą PCA1 C1EX0 ~ C1EX5
Å P0.6 Ą PCA1 ECI1
Å P0.7 Ą PCA0 ECI0

Å P0.0 ADC0.0 : A/D 0
Å P0.1 ADC0.1 : A/D 1
Å P0.2 ADC0.2 : A/D 2
Å P0.3 ADC0.3 : A/D 3
Å P0.4 ADC0.4 : A/D 4
Å P0.5 ADC0.5 : A/D 5
Å P0.6 ADC0.6 : A/D 6
Å P0.7 ADC0.7 : A/D 7

P0.0 / AD0 / ADC0.1 / C1EX0
P0.1 / AD1 / ADC0.2 / C1EX1
P0.2 / AD2 / ADC0.3 / C1EX2
P0.3 / AD3 / ADC0.4 / C1EX3
P0.4 / AD4 / ADC0.5 / C1EX4
P0.5 / AD5 / ADC0.6 / C1EX5
P0.6 / AD6 / ADC0.7 / ECI1
P0.7 / AD7 / ADC0.8 / ECI0

P1[7:0]

É 8- push-pull ADC (3.3V). 5V . 
Å P1.0 T2 : / 2
Å P1.1 T2EX : / 2 / (Capture/Reload)

Trigger
Å P1.4 INT2 : 2 ( Edge)
Å P1.5 INT3 : 3 ( Edge)
Å P1.6 INT4 : 4 ( Edge)
Å P1.7 INT5 : 5 ( Edge)  

Å P1.0 ADC1.0 : A/D 8
Å P1.1 ADC1.1 : A/D 9
Å P1.2 ADC1.2 : A/D 10
Å P1.3 ADC1.3 : A/D 11
Å P1.4 ADC1.4 : A/D 12
Å P1.5 ADC1.5 : A/D 13
Å P1.6 ADC1.6 : A/D 14
Å P1.7 ADC1.7 : A/D 15

P1.0 / T2 / ADC1.0

P1.1 / T2EX / ADC1.1

P1.2 / ADC1.2

P1.3 / ADC1.3

P1.4 / INT2 / ADC1.4

P1.5 / INT3 / ADC1.5

P1.6 / INT4 / ADC1.6

P1.7 / INT5 / ADC1.7
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5.  Pin ( )

Pins

P2[7:0]

É 8- push-pull ADC (3.3V). 5V .
É RAM PCA0 

(C0EXn) (push-pull) .

Å P2.0~P2.7Ą AD8 ~ AD15 : 

Å P2.0~P2.5Ą PCA0 C0EX0 ~ C0EX5

Å P2.6 Ą RXD1 : 1 

Å P2.7 Ą TXD1 : 1 

Å P2.0 ADC2.0 : A/D 16
Å P2.1 ADC2.1 : A/D 17
Å P2.2 ADC2.2 : A/D 18
Å P2.3 ADC2.3 : A/D 19
Å P2.4 ADC2.4 : A/D 20
Å P2.5 ADC2.5 : A/D 21
Å P2.6 ADC2.6 : A/D 22
Å P2.7 ADC2.7 : A/D 23

P2.0 / AD8 / ADC2.0 / C0EX0
P2.1 / AD9 / ADC2.1 / C0EX1
P2.2 / AD10 / ADC2.2 / C0EX2
P2.3 / AD11 / ADC2.3 / C0EX3
P2.4 / AD12 / ADC2.4 / C0EX4
P2.5 / AD13 / ADC2.5 / C0EX5
P2.6 / AD14 / ADC2.6 / RXD1
P2.7 / AD15 / ADC2.7 / TXD1
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5.  Pin ( )

Pins

P3[7:0]

É 8- push-pull or ADC (3.3V). 
5V . 
Å P3.0 Ą RXD : 0 

Å P3.1 Ą TXD : 0 

Å P3.2 Ą INT0 : 0

Å P3.3 Ą INT1 : 1

Å P3.4 Ą T0 : 0 

Å P3.5 Ą T1 : 1 

Å P3.6 Ą WR : 

Å P3.7 Ą RD : 

Å P3.0 ADC3.0 : A/D 24
Å P3.1 ADC3.1 : A/D 25
Å P3.2 ADC3.2 : A/D 26
Å P3.3 ADC3.3 : A/D 27
Å P3.4 ADC3.4 : A/D 28
Å P3.5 ADC3.5 : A/D 29
Å P3.6 ADC3.6 : A/D 30
Å P3.7 ADC3.7 : A/D 31

P3.0 / RXD / ADC3.0

P3.1 / TXD / ADC3.1

P3.2 / INT0 / ADC3.2

P3.3 / INT1 / ADC3.3

P3.4 / T0 / ADC3.4

P3.5 / T1 / ADC3.5

P3.6 / WR / ADC3.6

P3.7 / RD / ADC3.7
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6.1.  

F7FFh

0000h

Interrupt Vector

O
n

-
c
h

ip

P
r
o

g
r
a

m
 
M

e
m

o
r
y

Internal
FLASH

0000h

FFFFh

F800h

O
n

-
c
h

ip

D
a
t
a

 
M

e
m

o
r
y

EEPROM

3FFFh

[ On -chip ]

(Read/Write with IAP)

[ On -chip ]

(Read and Write)

Internal

RAM
(Only

Indirect)

SFR
(Only

Direct)

Internal

RAM
(Indirect

or Direct)
00h

80h

7Fh

FFh

Refer to Family Table

Internal
RAM

(MOVX)

30h

80 x 8 bits

(Scratch Pad)

7Fh

20h

16 x 8 bits (128 bits)

Bit Addressable

2Fh

18h R0 R1 R2 R3 R4 R5 R6 R7 BANK3

10h R0 R1 R2 R3 R4 R5 R6 R7 BANK2

08h R0 R1 R2 R3 R4 R5 R6 R7 BANK1

00h R0 R1 R2 R3 R4 R5 R6 R7 BANK0

Refer to Next Slide.
(SFR Map)
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6.2.  SFR (Special Function Register) Map

Internal
RAM

(Indirect or
Direct)

Internal
RAM
(Only

Indirect)

SFR
(Only

Direct)

00h

80h

FFh

Refer to Family Table
Bit addressable

F8h EIP UINDX UDATA CLKSEL FFh

F0h B FAEN F7h

E8h EIE P3SEL C1L C1H ADCENB0 ADCENB1 ADCENB2ADCENB3 EFh

E0h ACC P2SEL C1CAPM0 C1CAPM1 C1CAPM2 C1CAPM3 C1CAPM4C1CAPM5 E7h

D8h WDCON P1SEL C1CAP0H C1CAP1H C1CAP2H C1CAP3H C1CAP4HC1CAP5H DFh

D0h PSW P0SEL C1CAP0L C1CAP1L C1CAP2L C1CAP3L C1CAP4L C1CAP5L D7h

C8h T2CON T2MOD RCAP2L RCAP2H TL2 TH2 C1CON C1MOD CFh

C0h PLLCON PLLNR PLLFR PMR STATUS OSCICN IOCFG C7h

B8h IP SADEN ITSEL P0DIR P1DIR P2DIR P3DIR AUXAD BFh

B0h P3 SCON1 IT P0TYP P1TYP P2TYP P3TYP IPH B7h

A8h IE SADDR SADDR1 SADEN1 C0CON C0MOD C0L C0H AFh

A0h P2 SBUF1 C0CAPM0 C0CAPM1 C0CAPM2 C0CAPM3 C0CAPM4C0CAPM5 A7h

98h SCON SBUF C0CAP0H C0CAP1H C0CAP2H C0CAP3H C0CAP4HC0CAP5H 9Fh

90h P1 EXIF C0CAP0L C0CAP1L C0CAP2L C0CAP3L C0CAP4L C0CAP5L 97h

88h TCON TMOD TL0 TL1 TH0 TH1 CKCON RINGCON 8Fh

80h P0 SP DPL DPH ADCON ADCSEL ADCR PCON 87h

0h/8h 1h/9h 2h/Ah 3h/Bh 4h/Ch 5h/Dh 6h/Eh 7h/Fh

: Newly added SFR at MiDAS3.0 Family

: Reserved for future use.

(for 32-MLF)
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6.2.  SFR 

É 80C52 SFR É MiDAS3.0 SFR 

ACC
B
PSW
SP

Accumulator
B Register
Program Status Word
Stack Pointer

00000000

00000000

00000000

00000111

DPTR
DPL
DPH

Data Pointer (2 bytes)
Low byte
High byte

00000000

00000000

P0
P1
P2
P3

Port 0
Port 1
Port 2
Port 3

11111111

11111111

11111111

11111111

IP
IPH
IE

Interrupt Priority Low
Interrupt Priority High
Interrupt Enable Control

10000000

10000000

00000000

TCON
TMOD
T2CON
T2MOD

T/C 0/1 Control
T/C 0/1 Mode Control
T/C 2 Control
T/C 2 Mode Selection

00000000

00000000

00000000

******00

TH0
TL0
TH1
TL1

T/C 0 High byte
T/C 0 Low byte
T/C 1 High byte
T/C 1 Low byte

00000000

00000000

00000000

00000000

TH2
TL2
RCAP2H
RCAP2L

T/C 2 High byte
T/C 2 Low byte
T/C 2 Capture Reg. High byte
T/C 2 Capture Reg. Low byte

00000000

00000000

00000000

00000000

SCON
SBUF
SADEN
SADDR

Serial Port Control of UART0
Serial Data Buffer of UART0
Slave Address Mask Enable of UART0
Slave Address of UART0

00000000

00000000

00000000

00000000

PCON Power Control 00*10000

P0SEL
P1SEL
P2SEL
P3SEL

Port 0 Pull-up Control
Port 1 Pull-up Control
Port 2 Pull-up Control
Port 3 Pull-up Control

11111111

00000000

00000000

00000000

P0DIR
P1DIR
P2DIR
P3DIR

Port 0 Input/Output Control
Port 1 Input/Output Control
Port 2 Input/Output Control
Port 3 Input/Output Control

11111111

11111111

11111111

11111111

P0TYPE
P1TYPE
P2TYPE
P3TYPE

Port 0 Type Control
Port 1 Type Control
Port 2 Type Control
Port 3 Type Control

11111111

11111111

11111111

11111111

SCON1
SBUF1
SADDR1
SADEN1

Serial Port Control of UART1
Serial Data Buffer of UART1
Slave Address of UART1
Slave Address Mask Enable of UART1

00000000

00000000

00000000

00000000

ADCON
ADCR
ADCSEL
ADCENB0
ADCENB1
ADCENB2
ADCENB3

ADC Control & ADC Result Low
ADC Result High
ADC Clock & MUX Selection
ADC Channel Enable Bar : ADC0.0~7
ADC Channel Enable Bar : ADC1.0~7
ADC Channel Enable Bar : ADC2.0~7
ADC Channel Enable Bar : ADC3.0~7

0010**00

00000000

00000000

11111111

11111111

11111111

11111111

EIP
EIE

Extended Interrupt Priority
Extended Interrupt Enable

00000000

00000000

AUXAD High Address for MOVX with Ri 00000000

WDCON Watchdog Timer & Power Status *1010000

FAEN IAP Routine Access Enable *******0

* : .
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É MiDAS3.0 SFR ( )

6.2.  SFR ( )

PMR
EXIF
CKCON
STATUS
OSCICN
IOCFG
RINGCON

Power Management
External Interrupt Flag
Clock Control
Crystal Status
Internal RING  Oscillator Control
I/O Configuration
RING Control Register

****0000

00001001

11000*00

***1****

****0100

****0***

01110000

CLKSEL
PLLCON
PLLNR
PLLFR

Internal Clock Selection
PLL Control
PLL NR Control
PLL FR Control

0**00110

0*011010

****1010

00000000

C0L
C0H
C0CON
C0MOD

C0CAPM0
C0CAPM1
C0CAPM2
C0CAPM3
C0CAPM4
C0CAPM5

C0CAP0L
C0CAP1L
C0CAP2L
C0CAP3L
C0CAP4L
C0CAP5L

C0CAP0H
C0CAP1H
C0CAP2H
C0CAP3H
C0CAP4H
C0CAP5H

Low Byte of PCA0 Counter
High Byte of PCA0 Counter
PCA0 Counter Control
PCA0 Counter Mode

Mode Control of PCA0 MODULE0
Mode Control of PCA0 MODULE1
Mode Control of PCA0 MODULE2
Mode Control of PCA0 MODULE3
Mode Control of PCA0 MODULE4
Mode Control of PCA0 MODULE5

Low Capture/Compare of PCA0 MODULE0
Low Capture/Compare of PCA0 MODULE1
Low Capture/Compare of PCA0 MODULE2
Low Capture/Compare of PCA0 MODULE3
Low Capture/Compare of PCA0 MODULE4
Low Capture/Compare of PCA0 MODULE5

High Capture/Compare of PCA0 MODULE0
High Capture/Compare of PCA0 MODULE1
High Capture/Compare of PCA0 MODULE2
High Capture/Compare of PCA0 MODULE3
High Capture/Compare of PCA0 MODULE4
High Capture/Compare of PCA0 MODULE5

00000000

00000000

00000000

00000000

01000000

01000000

01000000

01000000

01000000

01000000

00000000

00000000

00000000

00000000

00000000

00000000

00000000

00000000

00000000

00000000

00000000

00000000

* : .

C1L
C1H
C1CON
C1MOD

C1CAPM0
C1CAPM1
C1CAPM2
C1CAPM3
C1CAPM4
C1CAPM5

C1CAP0L
C1CAP1L
C1CAP2L
C1CAP3L
C1CAP4L
C1CAP5L

C1CAP0H
C1CAP1H
C1CAP2H
C1CAP3H
C1CAP4H
C1CAP5H

Low Byte of PCA1 Counter
High Byte of PCA1 Counter
PCA1 Counter Control
PCA1 Counter Mode

Mode Control of PCA1 MODULE0
Mode Control of PCA1 MODULE1
Mode Control of PCA1 MODULE2
Mode Control of PCA1 MODULE3
Mode Control of PCA1 MODULE4
Mode Control of PCA1 MODULE5

Low Capture/Compare of PCA1 MODULE0
Low Capture/Compare of PCA1 MODULE1
Low Capture/Compare of PCA1 MODULE2
Low Capture/Compare of PCA1 MODULE3
Low Capture/Compare of PCA1 MODULE4
Low Capture/Compare of PCA1 MODULE5

High Capture/Compare of PCA1 MODULE0
High Capture/Compare of PCA1 MODULE1
High Capture/Compare of PCA1 MODULE2
High Capture/Compare of PCA1 MODULE3
High Capture/Compare of PCA1 MODULE4
High Capture/Compare of PCA1 MODULE5

00000000

00000000

00000000

00*00000

01000000

01000000

01000000

01000000

01000000

01000000

00000000

00000000

00000000

00000000

00000000

00000000

00000000

00000000

00000000

00000000

00000000

00000000

UINDX
UDATA

I2C Slave Access Index Register
I2C Slave Access Data Register

***00000

01100111

IT
ITSEL

Interrupt Type Selection
Interrupt Polarity Selection

00001111

**010100



MiDAS3.0 FamilySemiconductor Co., Ltd. [18]

6.3.  

É A ( ) .

Arithmetic

ADD

ADDC

SUBB

INC

DEC

MUL

DIV

DA

Addition

Addition with Carry

Subtraction with Borrow

Increment

Decrement

Multiply

Divide

Decimal Adjust

Logical

ANL

ORL

XRL

CLR

CPL

RL

RLC

RR

RRC

SWAP

AND

OR

Exclusive OR

Clear

Complement

Rotate Left

Rotate Left with Carry

Rotate Right

Rotate Right with Carry

Swap Nibbles

Data Transfer

MOV

MOVC

MOVX

PUSH

POP

XCH

XCHD

Move Data

Move Code

Move Data to Ext. RAM

PUSH

POP

Exchange

Exchange Low-digit

Boolean

CLR

SETB

CPL

ANL

ORL

MOV

JC

JNC

JB

JNB

JBC

Clear bit

Set bit

Complement bit

AND bit

OR bit

Move bit

Jump if Carry is set

Jump if Carry is not set

Jump if bit is set

Jump if bit is not set

Jump if bit is set & clear

Branch

ACALL

LCALL

RET

RETI

AJMP

LJMP

SJMP

JMP

JZ

JNZ

CJNE

DJNZ

NOP

Absolute Call

Long Call

Return from Subroutine

Return from Interrupt

Absolute Jump

Long Jump

Short Jump

Jump with DPTR

Jump if ACC is zero

Jump if ACC is not zero

Compare and Jump

if not equal

Decrement and Jump

if not zero

No Operation
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Intel
80C52

CORERIVER
MiDAS3.0

6.4.  CPU Timing

ADDH_0 ADDH_1 ADDH_2 ADDH_3

INST0 ADDL_1 INST1 ADDL_2 INST2 ADDL_3 INST3

INST0 INST2 INST3INST1

XTAL1

IR

ALE

PORT0

PORT2

S1 S2 S3 S4
1-byte 1 -machine Cycle Instruction ( 4 clocks )

É MiDAS3.0 l 80C52 

ADDH_21

ADDL_21 INST21

ADDH_22

ADDL_22 INST22

ADDH_12

ADDL_12 INST12

INST0 INST1

XTAL1

IR

ALE

PORT0

PORT2

INST2

1-byte 1 -machine Cycle Instruction ( 12 clocks )

S1 S2 S3 S4 S5 S6 S7 S8 S9 S10 S11 S12

PSEN

PSEN
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6.4.  CPU : MOVX 

INST1 MOVX Write Data INST3ADDL_3

XRAM_HADDH_2 ADDH_3

INST1 MOVX Write Instruction INST2

ADDH_1

ADDL_1 MOVX ADDL_2 INST2 XRAM_L

ADDH_0

XTAL1

IR

ALE

PORT0

PORT2

INST0

S1 S2 S3 S4 S1 S2 S3 S4 S1 S2 S3 S4

1st Machine Cycle 2nd Machine Cycle 3rd Machine Cycle

MOVXwrite data

MOVXaddress

WR

PSEN
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INST1 MOVX Read Data INST3ADDL_3

XRAM_HADDH_2 ADDH_3

INST1 MOVX Read Instruction INST2

ADDH_1

ADDL_1 MOVX ADDL_2 INST2 XRAM_L

ADDH_0

XTAL1

IR

ALE

PORT0

PORT2

INST0

S1 S2 S3 S4 S1 S2 S3 S4 S1 S2 S3 S4

1st Machine Cycle 2nd Machine Cycle 3rd Machine Cycle

PSEN

RD

MOVXread data

MOVXaddress

6.4.  CPU : MOVX 
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6.4.  CPU : 

É

MiDAS3.0
(CORERIVER)

W77C32
(Winbond)

DS80C320
(Maxim)

87C52
(Intel)

MUL AB

DIV AB
12 clocks 20 clocks 20 clocks 48 clocks

MOVC A, @A+PC

MOVC A, @A+DPTR
8 clocks 8 clocks 12 clocks 24 clocks

JMP @A+DPTR 8 clocks 8 clocks 12 clocks 24 clocks

RET

RETI
8 clocks 8 clocks 16 clocks 24 clocks

INC DPTR

DEC DPTR

4 clocks

4 clocks

8 clocks

8 clocks

12 clocks

Not exist

24 clocks

Not exist

Others -
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6.5.  : PORT0[7:0]

É 5V , (Open-drain) push-pull ( 8052 ), ADC .

É SFR .
VANL / OPL / XRL / JBC / CPL / INC / DEC / DJNZ / MOV PX.Y, C / CLR PX.Y / SETB PX.Y

É P0 SFR 1 alternate (PCA0 PCA1 pins).

VC1EX0(P0.0), C1EX1(P0.1), C1EX2(P0.2), C1EX3(P0.3), C1EX4(P0.4), C1EX5(P0.5), ECI1(P0.6), ECI0(P0.7)

P0SEL.7 P0SEL.6 P0SEL.5 P0SEL.4 P0SEL.3 P0SEL.2 P0SEL.1 P0SEL.0

R/W(1) R/W(1) R/W(1) R/W(1) R/W(1) R/W(1) R/W(1) R/W(1)

VP0SEL (D1h) : Port 0 Pull -up 

¸0 = Pull -up ON
¸1 = ADC_EN (ADCON[7]) = 1 Pull-up OFF ( )

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

R/W(1) R/W(1) R/W(1) R/W(1) R/W(1) R/W(1) R/W(1) R/W(1)

VP0 (80h) : Port 0 

P0TYPE.7 P0TYPE.6 P0TYPE.5 P0TYPE.4 P0TYPE.3 P0TYPE.2 P0TYPE.1 P0TYPE.0

R/W(1) R/W(1) R/W(1) R/W(1) R/W(1) R/W(1) R/W(1) R/W(1)

VP0TYPE (B3h) : Port 0 

¸0 = Push-pull / 1 = Open -drain ( )

P0DIR.7 P0DIR.6 P0DIR.5 P0DIR.4 P0DIR.3 P0DIR.2 P0DIR.1 P0DIR.0

R/W(1) R/W(1) R/W(1) R/W(1) R/W(1) R/W(1) R/W(1) R/W(1)

VP0DIR (BBh) : Port 0 Input/Output Control Register

¸0 = / 1 = ( )

P0.1

P0.1  
SFR  

Q

QB

CPU BUS

P0SEL.1

Alternate Output

P0TYP.1

P0DIR.1

1      0

Digital Input

ADC Input

ADCENB0.1

ADCENB0.7ADCENB0.6ADCENB0.5 ADCENB0.4 ADCENB0.3ADCENB0.2ADCENB0.1ADCENB0.0

R/W(1) R/W(1) R/W(1) R/W(1) R/W(1) R/W(1) R/W(1) R/W(1)

VADCENB0 (ECh) : ADC (P0 port)

¸0 = ADC0 ON / 1 = ADC0 OFF ( )
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6.5.  : PORT1[7:0]

É 5V , (Open-drain) push-pull ( 8052 ), ADC .

É SFR .
VANL / OPL / XRL / JBC / CPL / INC / DEC / DJNZ / MOV PX.Y, C / CLR PX.Y / SETB PX.Y

É P1 SFR 1 alternate .

VP1.1 = T2EX / P1.4 = INT2 / P1.5 = /INT3 / P1.6 = INT4 / P1.7 = /INT5

P1SEL.7 P1SEL.6 P1SEL.5 P1SEL.4 P1SEL.3 P1SEL.2 P1SEL.1 P1SEL.0

R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0)

VP1SEL (D9h) : Port 1 Pull -up 

¸0 = Pull -up ON ( ) 
¸1 = ADC_EN (ADCON[7]) = 1 , pull-up OFF

P1.7 P1.6 P1.5 P1.4 P1.3 P1.2 P1.1 P1.0

R/W(1) R/W(1) R/W(1) R/W(1) R/W(1) R/W(1) R/W(1) R/W(1)

VP1 (90h) : Port 1 

P1TYPE.7 P1TYPE.6 P1TYPE.5 P1TYPE.4 P1TYPE.3 P1TYPE.2 P1TYPE.1 P1TYPE.0

R/W(1) R/W(1) R/W(1) R/W(1) R/W(1) R/W(1) R/W(1) R/W(1)

VP1TYPE (B4h) : Port 1 

¸0 = Push-pull / 1 = ( )

P1DIR.7 P1DIR.6 P1DIR.5 P1DIR.4 P1DIR.3 P1DIR.2 P1DIR.1 P1DIR.0

R/W(1) R/W(1) R/W(1) R/W(1) R/W(1) R/W(1) R/W(1) R/W(1)

VP1DIR (BCh) : Port 1 

¸0 = / 1 = ( )

P1.1

P1.1  
SFR  

Q

QB

CPU BUS

P1SEL.1

Alternative Output

2 OSC
Pulse

P1TYP.1

P1DIR.1

1      0

Digital Input

ADC Input

ADCENB1.1

ADCENB1.7ADCENB1.6ADCENB1.5 ADCENB1.4 ADCENB1.3ADCENB1.2ADCENB1.1ADCENB1.0

R/W(1) R/W(1) R/W(1) R/W(1) R/W(1) R/W(1) R/W(1) R/W(1)

VADCENB1 (EDh) : ADC (P1 port)

¸0 = ADC ON / 1 = ADC OFF ( )
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6.5.  : PORT2[7:0]

É 5V , (Open-drain) push-pull ( 8052 ), ADC .

É SFR .
VANL / OPL / XRL / JBC / CPL / INC / DEC / DJNZ / MOV PX.Y, C / CLR PX.Y / SETB PX.Y

É P2 SFR 1 alternate .

VPCA0 : C0EX0(P2.0), C0EX1(P2.1), C0EX2(P2.2), C0EX3(P2.3), C0EX4(P2.4), C0EX5(P2.5)

VUART1 : RXD1(P2.6), TXD1(P2.7)

P2.1

P2.1  
SFR  

Q

QB

CPU BUS

P2SEL.1

Alternative Output

2 OSC
Pulse

P2TYP.1

P2DIR.1

1      0

P2TYPE.7 P2TYPE.6 P2TYPE.5 P2TYPE.4 P2TYPE.3 P2TYPE.2 P2TYPE.1 P2TYPE.0

R/W(1) R/W(1) R/W(1) R/W(1) R/W(1) R/W(1) R/W(1) R/W(1)

VP2TYPE (B5h) : Port 2 

¸0 = Push-pull / 1 = ( )

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

R/W(1) R/W(1) R/W(1) R/W(1) R/W(1) R/W(1) R/W(1) R/W(1)

VP2 (A0h) : Port 2 

P2DIR.7 P2DIR.6 P2DIR.5 P2DIR.4 P2DIR.3 P2DIR.2 P2DIR.1 P2DIR.0

R/W(1) R/W(1) R/W(1) R/W(1) R/W(1) R/W(1) R/W(1) R/W(1)

VP2DIR (BDh) : Port 2 

¸0 = / 1 = ( )

P2SEL.7 P2SEL.6 P2SEL.5 P2SEL.4 P2SEL.3 P2SEL.2 P2SEL.1 P2SEL.0

R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0)

VP2SEL (E1h) : Port 2 Pull-up 

¸0 = Pull -up ON ( ) 
¸1 = ADC_EN (ADCON[7]) = 1 , pull-up OFF

Digital Input

ADC Input

ADCENB2.1

ADCENB2.7ADCENB2.6ADCENB2.5 ADCENB2.4 ADCENB2.3ADCENB2.2ADCENB2.1ADCENB2.0

R/W(1) R/W(1) R/W(1) R/W(1) R/W(1) R/W(1) R/W(1) R/W(1)

VADCENB2 (EEh) : ADC (P2 port)

¸0 = ADC ON / 1 = ADC OFF ( )
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6.5.  : PORT3[7:0]

É 5V , (Open-drain) push-pull ( 8052 ), ADC .

É SFR .
VANL / OPL / XRL / JBC / CPL / INC / DEC / DJNZ / MOV PX.Y, C / CLR PX.Y / SETB PX.Y

É P3 SFR 1 alternate .

VP3.0 = RXD  / P3.1 = TXD / P3.4 = T0 / P3.5 = T1

P3TYPE.7 P3TYPE.6 P3TYPE.5 P3TYPE.4 P3TYPE.3 P3TYPE.2 P3TYPE.1 P3TYPE.0

R/W(1) R/W(1) R/W(1) R/W(1) R/W(1) R/W(1) R/W(1) R/W(1)

VP3TYPE (B6h) : Port 3 

¸0 = Push-pull / 1 = ( )

P3.7 P3.6 P3.5 P3.4 P3.3 P3.2 P3.1 P3.0

R/W(1) R/W(1) R/W(1) R/W(1) R/W(1) R/W(1) R/W(1) R/W(1)

VP3 (A0h) : Port 3 

P3DIR.7 P3DIR.6 P3DIR.5 P3DIR.4 P3DIR.3 P3DIR.2 P3DIR.1 P3DIR.0

R/W(1) R/W(1) R/W(1) R/W(1) R/W(1) R/W(1) R/W(1) R/W(1)

VP3DIR (BEh) : Port 3 

¸0 = / 1 = ( )

P3SEL.7 P3SEL.6 P3SEL.5 P3SEL.4 P3SEL.3 P3SEL.2 P3SEL.1 P3SEL.0

R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0)

VP3SEL (E9h) : Port 3 Pull-up 

¸0 = Pull -up ON ( ) 
¸1 = ADC_EN (ADCON[7]) = 1 , pull-up OFF

P3.1

P3.1  
SFR  

Q

QB

CPU BUS

P3SEL.1

Alternative Output

2 OSC
Pulse

P3TYP.1

P3DIR.1

1      0

Digital Input

ADC Input

ADCENB3.1

ADCENB3.7ADCENB3.6ADCENB3.5 ADCENB3.4 ADCENB3.3ADCENB3.2ADCENB3.1ADCENB3.0

R/W(1) R/W(1) R/W(1) R/W(1) R/W(1) R/W(1) R/W(1) R/W(1)

VADCENB3 (EFh) : ADC (P3 port)

¸0 = ADC ON / 1 = ADC OFF ( )
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6.5.  : PORT 

É MiDAS3.0 Ri movx .

V , P2 SFR AUXAD .

V , 2 RAM (0000h ~ 3FFFh) PCA 

.

V , ENAUX (IOCFG.3) 1 .

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

R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0)

VAUXAD (BFh) : Ri MOVX

¸ENAUX (IOCFG.3) , ñMOVX A, @RiòM̆OVX @Ri, Aò 
P2 AUXAD .

- - - - ENAUX - - -

R/W(0)

VIOCFG (C7h) : 

¸ENAUX : MOVX Ri AUXAD .
1 = Ri MOVX AUXAD .
0 = Ri MOVX P2 .
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6.6.  WDT (Watch Dog )

É .

É WDT .

É , WDT MCU

.

É Watchdog time-out 

VCKCON[7:6], CLKSEL[3] : WD1, WD0, WDEM

É WDT , PLL 
- POR EPFI PFI WDIF WTRF EWT RWT

R/W(1) R/W(0) R/W(1) R/W(0) R/W(0) R/W(0) R/W(0)

VWDCON (D8h) : Watchdog 

¸POR : Power-on 
¸EPFI : -
¸PFI : -
¸WDIF : Watchdog 
¸WTRF: Watchdog 
¸EWT : Watchdog 
¸RWT : Watchdog 

WDEM WD1 WD0
Time-out 

(@25MHz)

Time-out

(@25MHz)

0

0 0 217 clocks 5.24 ms 217 + 512 clocks 5.26 ms

0 1 220 clocks 41.94 ms 220 + 512 clocks 41.96 ms

1 0 223 clocks 335.53 ms 223 + 512 clocks 335.56 ms

1 1 226 clocks 2,684.35 ms 226 + 512 clocks 2,684.38 ms

WD1 WD0

11

CKCON[7:6]

10
01
00

226223220217

EWDT

512 clocks
Delay

EIE.4

Interrupt

EWTWDCON.1

WTRFWDCON.2

WDT Reset

WDIF

WDCON.3

- - - XT/HF WDEM XR/PL RG/PL OSC32EB

- - - R/W(0) R/W(1) R/W(1) R/W(0) R/W(0)

VCLKSEL (FBh) : 

¸WDEM : Watchdog 

27-bit Counter

CLK

RWT

RESET

WDCON.0

0 17 20 23 265 8 11 14

11
10
01
00

2142112825 WDEM

CLKSEL[3]

0

1
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6.6.  WDT (Watch Dog ) -

É : PLL Watch Dog 

PLL 

Watch Dog 

WDT 

( -> PLL)

WDT 

PLLNR = 0x01;                      // RDIV=1,ODIV=0 
PLLFR = 0x08; // 08 : 80 Mhz @ 22.1184 Mhz
PLLCON &= 0xFD;                // PLL ON
while(!(PLLCON & 0x80));  // PLL Lock Check
CLKSEL &= 0xFB;                 // Clock Switch : XTAL -> PLL Clock

CKCON = 0xBF                      // 2 23 Clocks 
RWT = 1;                               // Restart Watch Dog Timer
EWDT = 1;                             // Enable Watch Dog Timer Interrupt
EWT = 1;                                // Watch Dog Timer Reset Enable

void wdt_int() interrupt WDT_VECTOR
{
/* Active Mode using X -TAL */

EXIF |= 0x08;                     // X -TAL Clock Select
CLKSEL |= 0x06;                // XTAL/Ring Clock Select

// 4MHz ring clock
PLLCON = 0x1A;                  // PLL Clock Power Down (Kill)

while(!(STATUS & 0x10));  // Stable X -TAL Clock Check
EXIF = 0x08;                        // X -TAL Clock Select

wdt_flag = 0;
WDIF = 0; // WDT flag clear

/* Reset by Watch Dog Timer  */
}
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6.7.  / : 0/1

É 80C52 /

É Time base : 4 12 

Mode Mode 0

(M1,M0=00)

Mode 1

(M1,M0=01)

Mode 2

(M1,M0=10)

Mode 3

(M1,M0=11)

0 13-bit T/C 16-bit T/C

8-bit T/C

(TL0 ă TH0)

8-bit T/C (TL0)

Č 0 

8-bit T/C (TH0)

Č 1 

1 13-bit T/C 16-bit T/C

8-bit T/C

(TL1 ă TH1)

GATE C/T M1 M0 GATE C/T M1 M0

R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0)

VTMOD (89h) : 0/1 

¸ 1: GATE[7], C/T[6], M1:M0[5:4]
¸ 0: GATE[3], C/T[2], M1:M0[1:0]
¸GATE   : TRx (in TCON) GATE=1 , x INTx

pin high ( ).  GATE=0 ,
x TRx=1 ( ).

¸C/T     : . 0
( ). 1 .
(Tx ).

¸M1, M0  : 
[0     0]    0. 13-bit T/C.
[0     1]    1. 16-bit T/C.
[1     0]    2. 8-bit  Auto-Reload T/C.
[1     1]    3. 

( 1) ,
( 0) TL0: 0 8- T/C. 

TH0: 1 8- T/C.

WD1 WD0 T2M T1M T0M - U1T2DISU0T2DIS

R/W(1) R/W(1) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0)

VCKCON (8Eh) : 

¸T1M : 1 Time-base 
T1M=1, Time-base 12 4 

¸T0M : Timer 0 Time-base 
T0M=1, Time-base 12 4 

TL0.7 TL0.6 TL0.5 TL0.4 TL0.3 TL0.2 TL0.1 TL0.0

VTL0 (8Ah) : 0 

TH0.7 TH0.6 TH0.5 TH0.4 TH0.3 TH0.2 TH0.1 TH0.0

VTH0 (8Ch) : 0 

TL1.7 TL1.6 TL1.5 TL1.4 TL1.3 TL1.2 TL1.1 TL1.0

VTL1 (8Bh) : 1 

TH1.7 TH1.6 TH1.5 TH1.4 TH1.3 TH1.2 TH1.1 TH1.0

VTH1 (8Dh) : 1 

TF1 TR1 TF0 TR0 IE1 IT1 IE0 IT0

R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0)

VTCON (88h) : 0/1 

¸TF1 : 1 
¸TR1 : 1 
¸TF0 : 0 
¸TR0 : 0 
¸IE1 : 1 
¸IT1 : 1 

Edge (IT1=1). Level (IT1=0)
¸IE0 : 0 
¸IT0 : 0 

Edge (IT0=1). Level (IT0=0)
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6.7.  / : 0/1 

[Mode 0]

FPERI 1/12

1/4

0

1

TxM

Tx PIN

TRx

GATE

INTx PIN

TFx Interrupt
C/T=1

C/T=0
CONTROL

TLx
(5bits)

THx
(8bits)

[Mode 1]

FPERI 1/12

1/4

0

1

TxM

Tx PIN

TRx

GATE

INTx PIN

TFx Interrupt
C/T=1

C/T=0
CONTROL

TLx
(8bits)

THx
(8bits)

[Mode 2]

FPERI 1/12

1/4

0

1

TxM

Tx PIN

TRx

GATE

INTx PIN

TFx Interrupt
C/T=1

C/T=0
CONTROL

TLx
(8bits)

THx
(8bits)

RELOAD

[Mode 3(Timer 0 only)]

FPERI 1/12

1/4

0

1

T0M

TH0
(8bits)

TF1
Timer 1
Interrupt

CONTROL

FPERI 1/12

1/4

0

1

T0M

T0 PIN

TR0

GATE

INT0 PIN

Timer 0
Interrupt

C/T=1

C/T=0
CONTROL

TL0
(8bits)

TF0

TR1

FPERI : Peripheral Clock
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6.7.  / : 2

É 80C52 / 2

É .

É Time base : 4 12 

1. 16-

[RCLK+TCLK=0, CP/RL2=0, T2OE=0]

16-

/

(TH2, TL2 ċ RCAP2H, RCAP2L)

2. 16- ( Capture)

[RCLK+TCLK=0, CP/RL2=1, T2OE=0]

16-

/

(RCAP2H, RCAP2L ċ TH2, TL2 )

3. 

[RCLK+TCLK=1, CP/RL2=X, T2OE=X] * 2 

4. 

[RCLK+TCLK=X, CP/RL2=0, T2OE=1]
P1.0 

TF2 EXF2 RCLK TCLK EXEN2 TR2 C/T2 CP/RL2

R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0)

VT2CON (C8h) : 2 

¸TF2 : 2 
¸EXF2 : 2 
¸RCLK : 
¸TCLK : 
¸EXEN2 : 2 
¸TR2 : 2 
¸C/T2 : . C/T2=0 , .
¸CP/RL2 : / (Capture/Reload) .

CP/RL2=0, . (TH2,TL2) ċ (RCAP2H, RCAP2L)
CP/RL2=1, . (RCAP2H, RCAP2L) ċ (TH2,TL2)

WD1 WD0 T2M T1M T0M - U1T2DISU0T2DIS

R/W(1) R/W(1) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0)

VCKCON (8Eh) : 

¸T2M : 2 Time-base 
T2M=1 , 12 4 Time-base

- - - - - - T2OE DCEN

R/W(0) R/W(0)

VT2MOD (C9h) : 2 

¸T2OE : P1.0 2 
¸DCEN: 2 

TL2.7 TL2.6 TL2.5 TL2.4 TL2.3 TL2.2 TL2.1 TL2.0

R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0)

VTL2 (CCh) : 2 

TH2.7 TH2.6 TH2.5 TH2.4 TH2.3 TH2.2 TH2.1 TH2.0

R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0)

VTH2 (CDh) : 2 

RCAP2L.7 RCAP2L.6 RCAP2L.5 RCAP2L.4 RCAP2L.3 RCAP2L.2 RCAP2L.1 RCAP2L.0

R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0)

VRCAP2L (CAh): 2 /

RCAP2H.7RCAP2H.6RCAP2H.5RCAP2H.4RCAP2H.3RCAP2H.2RCAP2H.1RCAP2H.0

R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0)

VRCAP2H (CBh): 2 /
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6.7.  / : 2 

[Capture Mode]

FPERI 1/12

1/4

0

1

T2M

T2 PIN
TR2

TF2
C/T2=1

C/T2=0
CONTROL

TL2 TH2

Overflow

RCAP2L RCAP2H

EXEN2

CONTROL

Transition
Detection

T2EX PIN EXF2

Timer 2
Interrupt

Capture

[Auto Reload Mode (DCEN=0)]

FPERI 1/12

1/4

0

1

T2M

T2 PIN
TR2

TF2

C/T2=1

C/T2=0
CONTROL

TL2 TH2
Overflow

RCAP2L RCAP2H

EXEN2

CONTROL

Transition
Detection

T2EX PIN EXF2

Timer 2
Interrupt

Reload

[Auto Reload Mode (DCEN=1)]

FPERI 1/12

1/4

0

1

T2M

T2 PIN
TR2

TF2

C/T2=1

C/T2=0

CONTROL

TL2 TH2

Overflow

RCAP2L RCAP2H

0FFh 0FFh

T2EX PIN

(Up Counting Reload Value)

(Down Counting Reload Value)

Count
Direction
1=UP
0=Down

Timer 2
Interrupt

EXF2

Toggle

[Clock -Out Mode]

FPERI 1/2

TR2

CONTROL

T2OE
(T2MOD.1)

CONTROL

TL2 TH2

RCAP2L RCAP2H

1/2

C/T2

T2
(P1.0)

EXF2
T2EX
(P1.1)

EXEN2

CONTROL

Timer 2
Interrupt

Transition
Detection
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6.7.  / : 2 

[Baud Rate Generator Mode]

FPERI 1/2

T2 PIN
TR2

C/T2=1

C/T2=0
CONTROL

Reload

1/16

1/16

RCLK

TCLK

RX Clock

TX Clock

SMOD1

1/2

Timer 1
Overflow

0 1

1 0

1 0

EXF2
T2EX
(P1.1)

EXEN2

CONTROL

Timer 2
Interrupt

Transition
Detection

TL2 TH2

RCAP2L RCAP2H
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6.8.  UART (UART0/UART1)

É 80C52 UART .

É :

V .

É UART0 SFR UART 1

.

0 8 8 1/4 x 

1 10 

(0)

8 

(1)

1/32 x 1 (SMOD1=0)

1/16 x 1 (SMOD1=1)

1/16 x 2 

2 11 

(0)

8 

(1)

1/32 x (SMOD1=0)

1/16 x (SMOD1=1)

3 11 

(0)

8 

(1)

1/32 x 1 (SMOD1=0)

1/16 x 1 (SMOD1=1)

1/16 x 2 

V 1 CKCON . 

Č 12 4 time-base.

SMOD1 SDMO0 - POF GF1 GF0 PD IDL

R/W(0) R(0) R/W(1) R/W(0) R/W(0) R/W(0) R/W(0)

VPCON (87h) : 

¸SMOD1 : UART 1, 2, 3 1 
¸SMOD0 : SM0 . .

SM0 SM1 SM2 REN TB8 RB8 TI RI

R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0)

VSCON (98h) : UART0

¸SM0, SM1 : 
[0,0] : 0. 8- Shift (FPERI/4)
[0,1] : 1. 8- UART (Variable)
[1,0] : 2. 9- UART (FPERI/32 FPERI/16)
[1,1] : 3. 9- UART (Variable)

¸SM2 : 2,3 .
.

1 , SM2=1 .
0 , SM2 0 .

¸REN : .
¸TB8 : 2, 3 9 .
¸RB8 : 2,3 9 .

1 , SM2=1 RB8 .
0 , RB8 .

¸TI : . 0 .
¸RI : . 0 .

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

R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0)

VSBUF (99h) : UART0

¸ .
¸ / .
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U0T2DIS

U1T2DIS

6.8.  UART : 

É É UART0 UART1

V UART0 UART1
TCLK RCLK

.

V , U0T2DIS , UART0 TCLK RCLK
1 1 .

Slave 1:
SADDR = 11110001

SADEN = 11111010

GIVEN = 11110X0X

Slave 2:
SADDR = 11110011

SADEN = 11111001

GIVEN = 11110XX1

ÅMaster Given Address slave 
.

Å Slave 1 11110000 .

Å Slave 2 11110111 .

ÅSlave 1 Slave 2 11110001 11110101

.

WD1 WD0 T2M T1M T0M - U1T2DISU0T2DIS

R/W(1) R/W(1) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0)

VCKCON(8Eh) : 

UART0_TCLK

UART0_RCLK

UART1_TCLK

UART1_RCLK

TCLK

RCLK

¸U1T2DIS : UART1 1 
RCLK/TCLK .

¸U0T2DIS : UART0 1 

RCLK/TCLK .

VSADDR(A9h) : UART0 Slave 

VSADEN(B9h): UART0 Slave Mask 

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

R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0)

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

R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0)

¸ 0 given broadcast .
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6.8.  UART : UART1 SFRs

VSADDR1 (AAh) : UART1 Slave 

VSADEN1(ABh) : UART1 Slave Mask 

SADDR1.7SADDR1.6SADDR1.5SADDR1.4SADDR1.3SADDR1.2SADDR1.1SADDR1.0

R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0)

SADEN1.7SADEN1.6SADEN1.5SADEN1.4SADEN1.3SADEN1.2SADEN1.1SADEN1.0

R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0)

¸ 1 given broadcast .

SM0 SM1 SM2 REN TB8 RB8 TI RI

R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0)

VSCON1 (B1h) : UART1

¸SM0, SM1 : 
[0,0] : 0. 8- Shift (FPERI/4)
[0,1] : 1. 8- UART (Variable)
[1,0] : 2. 9- UART (FPERIi/32 or FPERI/16)
[1,1] : 3. 9- UART (Variable)

¸SM2 : 2, 3 .
.

1 , SM2=1 . 
0 , SM2 0 .

¸REN : / .
¸TB8 : 2, 3 9 .
¸RB8 : 2, 3 9 .

1 , SM2=0 , RB8 .
0 , RB8 .

¸TI : . .
¸RI : . .

SBUF1.7 SBUF1.6 SBUF1.5 SBUF1.4 SBUF1.3 SBUF1.2 SBUF1.1 SBUF1.0

R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0)

VSBUF1 (A1h) : UART1

¸ .
¸ .
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6.8.  UART : 

É 0

É 2

É 1, 3

V 1 

V 2 

EX) 1 

EX) 2 

Baudrate UART

Mode
FPERI SMOD1

Timer 1

T1M=0 T1M=1 C/T Mode Reload Value (TH1)

Max : 3 MHz Max : 3 MHz Mode 0 12 MHz X X X X

Max : 750 KHz Max : 750 KHz Mode 2 12 MHz 1 X X X 

62.5 KHz

19.2 KHz

9.6 KHz

4.8 KHz

2.4 KHz

1.2 KHz

137.5 Hz

110 Hz

110 Hz

187.5 KHz

57.6 KHz

28.8 KHz

14.4 KHz

7.2 KHz

3.6 KHz

412.5 Hz

330 Hz

330 Hz

Mode 1 & 3

12 MHz

11.0592 MHz

11.0592 MHz

11.0592 MHz

11.0592 MHz

11.0592 MHz

11.0592 MHz

6 MHz

12 MHz

1

1

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

2

2

2

2

2

2

2

2

1

FFh

FDh

FDh

FAh

F4h

E8h

1Dh

72h

FEEBh

4

Oscillator Frequency
Baudrate  =

2SMOD1

Oscillator FrequencyBaudrate  =
PCON.7

32
X

16

Timer 2 overflow
Baudrate  =

Timer 1 overflowBaudrate  =
2SMOD1

32
X

Mode 1 & 3 Baudrate  = X FPERI

1

[ 256 ï(TH1) ]

ÁIf SMOD1(PCON.7) = 1Č Double Buadrate

ÁIf T1M(CKCON.4) = 0 Č 1/12 x FPERI

ÁIf T1M(CKCON.4) = 1 Č 1/4 X FPERI

2SMOD1

32
X X 

Mode 1 & 3 Baudrate  = X FPERI

1

[65536 ï(RCAPH,RCAPL) ]

1

32
X 

3T1M

12


