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1.  Product Overview

É CORERIVERôs  Family is a group of fast 80C52 compatible microcontrollers

É The instruction execution is max. 3 times faster than that of traditional 

80C52.

V 1 Machine cycle = 4 clocks vs. 12 clocks

É Additional peripherals of MiDAS2.2 Family:

V 10 bit ADC / 8 -bit PWM / UART / WDT / LVD / POR / I2C. 

É Power saving modes

É Noise tolerant scheme 

É Support ISP / IAP of FLASH memory

É Provides Easy-to -Use training -kit system

É The Brief Manual contents could be updated at any time. Please check 

update contents from CORERIVER Web Site (http://www.coreriver.com)
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2.  Features

É CPU

V 8-bit turbo 80C52 architecture

V 4 cycles/1 machine cycle

V instruction level compatible with Intel 80C52

É 4KB FLASH
V 256B User EEPROM

É 128B RAM

É Operating Voltage : 1.8V~ 5.5V

É Operating Temperature : -40 C̄ ~ 85 C̄

É Operating Frequency

V Max. 23MHz @5.0V

V Max. 12MHz @3.0V

É Max. Programmable  18 I/O Pins

V Pull-up control, Open drain, Push-Pull output

É TTL and CMOS compatible logic levels

É Low Voltage Detector

É Internal Ring OSC

V Max. 12MHz @ 5.0V

V 4MHz @2.7V ~ 5.0V(+/ -3%) 

V 32KHz @2.7V (+/-10%) (Low power 32KHz OSC)

É 16-channel 10-bit ADC

V Max 100KSPS (@FADC = 8 MHz)

V Programmable input clock frequency

É Supporting ISP/IAP

É 16-bit Programmable Watchdog Timer

É Two 16-bit Timer/Counters

É Full-Duplex UART

É 1-channel 8-bit high speed PWM

É 2-channel I2C (I2C Master/Slave, I2C Slave)

É 13 Interrupt Sources
V Timer0/1, WDT, LVD, ADC, UART, Two I2C

V 4 External Source : both edge/level

V Two-level interrupt priority

É Reset Sources
V On-chip power-on-reset

V External reset

V Low voltage detector reset

V Watchdog timer reset

É Power Down Wake-up Sources
V Reset Sources + 4 External interrupt (both edges)

É Power Consumption
V active current : Max. 2mA @3V, 2MHz

V idle current : Max. 0.5mA @3V, 2MHz

V stop current : Max. 5uA @3V (WDT on)

Max. 1uA @5V (all clock off)

É E.S.D. Protection Up to 2,000V

É Latch-up Protection Up to °200mA

É Package
V 20-SOIC/TSSOP/SPDIP/QFN

V 16-SOIC/SPDIP/TSSOP

V 8-SOIC
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3.  Block Diagram
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4.  Pin Configurations (1 of 3)

[ 20 -SOIC / 20-TSSOP / 20-SPDIP]

[ 16 -SOIC / 16-SPDIP / 16-TSSOP]

É 20-SOIC : Wide
É 16 : Narrow

VSS

XTAL1 / P1.0

XTAL2 / P1.1

RESETB / ADCH0 / P1.2

T1 / ADCH3 / P2.1

ADC11 / P2.2

ADC10 / P2.3

ADC9   / P2.4

ADC8   / P2.5
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P0.0  / ADCH7/ INT0 / TVO / (PWM)

P0.1  / ADC0  / INT1 / RXD / SCL1

P0.2  / ADC1  / INT2 / TXD / SDA1

P0.3  / ADC2  / INT3

P0.4  / ADC3  / SDA0

P0.5  / ADC4  / SCL0

P0.6  / ADC5  / PWM

P0.7  / ADC6

P2.6  / ADC7  / CLO

T0 / ADCH2 / P2.0
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XTAL1 / P1.0

XTAL2 / P1.1

RESETB / ADCH0 / P1.2

T1 / ADCH3 / P2.1
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ADC10 / P2.3
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VDD

P0.0  / ADCH7/INT0 / TVO / (PWM)

P0.1  / ADC0  / INT1 / RXD / SCL1

P0.2  / ADC1  / INT2 / TXD / SDA1

P0.3  / ADC2  / INT3

P0.4  / ADC3  / SDA0

P0.5  / ADC4  / SCL0

P0.6  / ADC5  / PWM

T0 / ADCH2 / P2.0
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SCL0(P0.5)

RESETB (P1.2)

SDA0(P0.4)

[ISP/MDS Pin Configuration 0]

VCC

GND

SCL1(P0.1)

RESETB (P1.2)

SDA1(P0.2)

[ISP/MDS Pin Configuration 1]

[Ordering Information]

É 20-SOIC : GC89C510A0-SO20IP

É 20-TSSOP : GC89C510A0-TS20IP

É 20-SPDIP : GC89C510A0-SP20IP

É 16-SOIC : GC89C510A0-SO16IP

É 16-SPDIP : GC89C510A0-SP16IP

É 16-TSSOP : GC89C510A0-TS16IP
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4.  Pin Configurations (2 of 3)

[20-pin QFN]

P0.5 / ADC4 / SCL0

P0.2 / ADC1 / INT2 / TXD / SDA1

P0.4 / ADC3 / SDA0

T0 / ADCH2 / P2.0

ADC11 / P2.2

T1 / ADCH3 / P2.1

ADC10 / P2.3

P0.3 / ADC2 / INT3
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P0.1 / ADC0 / INT1 / RXD / SCL1
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[Ordering Information]

É 20-QFN : GC89C510A0-QF20IP

VCC

GND

SCL0(P0.5)

RESETB (P1.2)

SDA0(P0.4)

[ISP/MDS Pin Configuration 0]

VCC

GND

SCL1(P0.1)

RESETB (P1.2)

SDA1(P0.2)

[ISP/MDS Pin Configuration 1]

[7]
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4.  Pin Configurations (3 of 3)

[ 8 -SOIC (A0 version) ]

VSS

XTAL1 / P1.0

RESETB / ADCH0 / P1.2
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4
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5

VDD

P0.0  / ADCH7/INT0 / TVO / (PWM)

P0.1  / ADC0  / INT1 / RXD / SCL1

P0.2  / ADC1  / INT2 / TXD / SDA1T0 / ADCH2 / P2.0
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VCC

GND

SCL1(P0.1)

RESETB (P1.2)

SDA1(P0.2)

[ISP/MDS Pin Configuration 1]

[Ordering Information]

É 8-SOIC : GC89C510A0-SO8IP

É 8-SOIC : GC89C510A1-SO8IP

[8]

VCC

GND

SCL0(P0.5)

RESETB (P1.2)

SDA0(P0.4)

[ISP/MDS Pin Configuration 0]

VCC

GND

SCL1(P0.1)

RESETB (P1.2)

SDA1(P0.2)

[ISP/MDS Pin Configuration 1]

[ 8 -SOIC (A1 version) ]

VDD

XTAL1 / P1.0

RESETB / ADCH0 / P1.2
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VSS

P0.0  / ADCH7/INT0 / TVO / (PWM)

P0.4  / ADC3  / SDA0

P0.5  / ADC4  / SCL0T0 / ADCH2 / P2.2
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5.  Pin Descriptions

Symbol Direction Description Share Pins

VDD Input Power Supply -

VSS Input Ground -

XTAL1 / P1.0

Input/Output

ÁCrystal Input/Output (Default)
ÁBit Programmable with Schmitt Trigger

- Optional Pull-up Control Enable
- Open-drain Output
- Push-pull Output

XTAL1 / P1.0
(Crystal Input)

XTAL2 / P1.1
XTAL2 / P1.1
(Crystal Output)

RESETB / P1.2 Input/Output

ÁExternal Reset Input Signal (Default)
ÁBit Programmable

- Optional Pull-up Control Enable
- Open-drain Output
- Push-pull Output

RESETB / P1.2 / ADCH0

P0[7:0] Input/Output

ÁBit Programmable with Schmitt Trigger 
- Optional Pull-up Control Enable
- Open-drain Output
- Push-pull Output (Default)

P0.0 / ADCH7/ INT0 / TVO / (PWM)
P0.1 / ADC0 / INT1 / RXD / SCL1
P0.2 / ADC1 / INT2 / TXD / SDA1
P0.3 / ADC2 / INT3
P0.4 / ADC3   / SDA0
P0.5 / ADC4   / SCL0
P0.6 / ADC5 / PWM
P0.7 / ADC6

P2[6:0] Input/Output

ÁBit Programmable with Schmitt Trigger
- Optional Pull-up Control Enable
- Open-drain Output
- Push-pull Output (Default)

P2.0 / ADCH2/ T0
P2.1 / ADCH3 / T1
P2.2 / ADC11
P2.3 / ADC10
P2.4 / ADC9
P2.5 / ADC8
P2.6 / ADC7 / CLO
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6.1.  Memory Organization

0FFFh

0000h

Interrupt Vector
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FLASH

0FFFh

0F00h
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EEPROM
(MOVX)

[ On -chip Program Memory ]

(Read/Write with IAP)

[ On -chip Data Memory ]

(Read and Write)

SFR
(Only

Direct)

Internal

RAM
(Indirect

or Direct)
00h

80h

7Fh

FFh

Refer to Family Table

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)

4,096 Bytes

(4kB)

256 Bytes

É User can write the data to FLASH or EEPROM with IAP (In-Application Programming).
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6.2.  SFR (Special Function Register) Map

Bit addressable
: Newly added SFR at MiDAS2.2 Family

: Reserved for future use.

SFR
(Only

Direct)

FFh

Internal
RAM

(Indirect or
Direct)

00h

7Fh

F8h EIP EECNTLD EECNTL EECNTM EECNTH EEAEN FFh

F0h B P0DIR P1DIR P2DIR F7h

E8h EIE ADCR ADCON EFh

E0h ACC ADCSELH ADCSEL ALTSEL P0SEL P1SEL P2SEL E7h

D8h WDCON ADCHL ADCHSEL PWMCON PWMIF PWMD DFh

D0h PSW WDMOD P0TYPE P1TYPE P2TYPE D7h

C8h I2CST1 I2CCON1 I2CCFG1 I2CSLA1 I2CDAT1 CFh

C0h PMR STATUS C7h

B8h IP OSCICN OSC2ICN BFh

B0h I2CST0 I2CCON0 I2CCFG0 I2CSLA0 I2CDAT0 I2CSCL0 B7h

A8h IE AFh

A0h P2 A7h

98h SCON SBUF 9Fh

90h P1 EXIF CLKOFF RINGCON 97h

88h TCON TMOD TL0 TL1 TH0 TH1 8Fh

80h P0 SP DPL DPH ITSEL PCON 87h
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6.2.  SFR Brief Description

É 80C52 SFR Registers

Register Name Reset Value

ACC
B
PSW
SP

Accumulator
B
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

Port 0
Port 1
Port 2

11111111
*****111
*1111111

IP
IE

Interrupt Priority
Interrupt Enable Control

10*00000
00*00000

TCON
TMOD

Timer/Counter 0/1 Control
Timer/Counter 0 Mode Control

00000000
****0000

TH0
TL0
TH1
TL1

Timer/Counter 0 High Byte
Timer/Counter 0 Low Byte
Timer/Counter 1 High Byte
Timer/Counter 1 Low Byte

00000000
00000000
00000000
00000000

SCON
SBUF

Serial Control
Serial Buffer

***0**00
00000000

PCON Power Control 0**10000

Register Name Reset Value

P0SEL
P1SEL
P2SEL

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

00000000
*****011
*0000000

P0TYPE
P1TYPE
P2TYPE

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

00000000
*****000
*0000000

P0DIR
P1DIR
P2DIR

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

11111111
*****111
*1111111

ALTSEL Alternative Function Control 000000**

PWMCON
PWMIF
PWMD

PWM  Control
PWM  Interrupt Flag
PWM  Duty Data

00000000
*******0
00000000

ADCON
ADCR
ADCSEL
ADCHL
ADCSELH
ADCHSEL

ADC Control & ADC Result Low
ADC Result High
ADC Channel Selection Low and MUX Selection
ADC High Channel Selection High
ADC High Channel Selection
ADC High Channel Selection Register

0010*000
00000000
11111111
1***11*1
11111111
0***0000

WDCON
WDMOD
PMR
EXIF
EIP
EIE
STATUS
OSCICN
OSC2ICN
ITSEL

Watchdog Timer Control
Watchdog Mode register
Power Management Control
Added External Interrupt and LVD Control and
Extended Interrupt Priority
Extended Interrupt Enable
Crystal Status
Internal Ring Oscillator Control
Internal Ring2 Oscillator Control Register
External Interrupt Control

11010000
*******0
****0***
01000101
**000000
**000000
***0****
****0100
******01
11**0100

* : Donôt touch bit.

É Newly added SFR Registers at MiDAS2.2 Family



MiDAS2.2 Family [13]

6.2.  SFR Brief Description (Contôd)

É Newly added SFR Registers at MiDAS2.2 Family (Contôd)

Register Name Reset Value

CLKOFF
RINGCON

Clock Control for Minimizing Power 
Consumption
Internal Ring Oscillator Tuning

**00**00
01100000

EEAEN EEPROM Access Enable *******0

I2CCON0
I2CST0
I2CCFG0
I2CSLA0
I2CDAT0
I2CSCL0
I2CCON1
I2CST1
I2CCFG1
I2CSLA1
I2CDAT1

I2C Control 0
I2C Status 0
I2C Configuration 0
I2C Slave Address 0
I2C Data 0
I2C SCL Clock Scaler
I2C Control 1
I2C Status 1
I2C Configuration 1
I2C Slave Address 1
I2C Data 1

*0100000
00000000
****0000
00000000
00000000
00000000
*0100000
00000000
****0000
00000000
00000000

* : Donôt touch bit.



MiDAS2.2 Family [14]

6.3.  Instruction Set Summary

É Refer to Appendix A (Instruction Set) for more details.

Type Instruction Description

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

Type Instruction Description

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
TurboCore

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 Comparative timing of the MiDAS2.2  family and Intel 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 Timing : Execution Time Table

É The fastest instruction execution in the world

Instruction
Turbo Core

(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 4 clocks 8 clocks 12 clocks 24 clocks

Others Same Same Same -
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6.5.  I/O Ports : PORT0[7:0]

É Push-pull output type with enabled pull -ups by default.

É P0[7:0] can be configured as ADC input : ADC6 (P0.7) ~ ADC0 (P0.1) and ADCH7 (P0.0).

É Read-Modify-Write instructions do not read port pin but SFR register.

V ANL / ORL / XRL / JBC / CPL / INC / DEC / DJNZ / MOV PX.Y, C / CLR PX.Y / SETB PX.Y

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

VP0SEL (E4h) : Port 0 Pull-up Control Register

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

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 Register

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

VP0TYPE (D4h) : Port 0 Type Control Register

¸0 = Push-pull Output (Default) / 1 = Open -drain Output

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 (F4h) : Port 0 Input/Output Control Register

¸0 = Output / 1 = Input (Default)

V ADCSEL (E2h), ADCSELH (E1h), ADCHL(D9h) and ADCHSEL(DBh)
: Refer to Next Slide

P0.1

Digital Input

ADC0 Input

ADC0B

P0.1  
SFR  

Q

QB

CPU BUS

P0SEL.1P0TYPE.1P0DIR.1

0

1
Alternative Output

Alternative Enable



MiDAS2.2 Family [18]

6.5.  I/O Ports : PORT0[7:0] (Contôd)

ADC3B ADC2B ADC1B ADC0B CH3 CH2 CH1 CH0

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

VADCSEL (E2h) : ADC Channel Selection Low & MUX Selection

¸ADCXB = 0 : ADCX Input Enable & Digital Input Disable
¸CH[3:0] : ADC MUX Selection.

0000b = ADC0 Selection (0h)
0001b = ADC1 Selection (1h)
0010b = ADC2 Selection (2h)
0011b = ADC3 Selection (3h)
0100b = ADC4 Selection (4h)
0101b = ADC5 Selection (5h)
0110b = ADC6 Selection (6h)
0111b = ADC7 Selection (7h)
1000b = ADC8 Selection (8h)
1001b = ADC9 Selection (9h)
1010b = ADC10 Selection (Ah)
1011b = ADC11 Selection (Bh)
1100b = No ADC input select (Ch)
1101b = No ADC input select (Dh)
1110b = No ADC input select (Eh)
1111b = No ADC input select (Fh, Default)

ADC11B ADC10B ADC9B ADC8B ADC7B ADC6B ADC5B ADC4B

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

VADCSELH (E1h) : ADC Channel Selection High Register

¸ADCXB = 0 : ADCX Input Enable & Digital Input Disable

ADCH7B - - - ADCH3B ADCH2B - ADCH0B

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

VADCHL (D9h) : ADC High Channel Selection Low Register

¸ADCHXB = 0 : ADCHX Input Enable (Digital Input Disable).

CH_SEL - - - CHH3 CHH2 CHH1 CHH0

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

VADCHSEL (DBh) : ADC High Channel Selection Register

¸CH_SEL : ADC MUX Selector with CHH[3:0] & CH[3:0].

0 = CH[3:0]   Ą ADC[11:0] Enable / ADCH[7:0] Disable (Default)
1 = CHH[3:0] Ą ADC[11:0] Disable/ ADCH[7:0] Enable

¸CHH[3:0] : ADC MUX Selection for High Channel

0000b = ADCH0 Selection (0h)
0001b = No ADC input select (1h)
0010b = ADCH2 Selection (2h)
0011b = ADCH3 Selection (3h)
0100b = No ADC input select (4h)
0101b = No ADC input select (5h)
0110b = No ADC input select (6h)
0111b = ADCH7 Selection (7h)
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6.5.  I/O Ports : PORT1[1:0] (XTAL1/XTAL2)

É XTAL1/XTAL2 can be configured as I/O port.

É Read-Modify-Write instructions do not read port pin but SFR register.

V ANL / ORL / XRL / JBC / CPL / INC / DEC / DJNZ / MOV PX.Y, C / CLR PX.Y / SETB PX.Y

- - - - - P1TYPE.2 P1TYPE.1 P1TYPE.0

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

VP1TYPE (D5h) : Port 1 Type Control Register

¸0 = Push-pull Output (Default) / 1 = Open -drain Output

- - - - - P1.2 P1.1 P1.0

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

VP1 (90h) : Port 1 Register

- - - - - P1DIR.2 P1DIR.1 P1DIR.0

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

VP1DIR (F5h) : Port 1 Input/Output Control Register

¸0 = Output / 1 = Input (Default)

- - - - - P1SEL.2 P1SEL.1 P1SEL.0

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

VP1SEL (E5h) : Port 1 Pull-up Control Register

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

V ALTSEL (E3h), PMR (C4h), STATUS (C5h), and EXIF (91h)
: Refer to Next Slide 

Digital Input

XTAL1
/ P1.0

Digital Input

XTAL2
/ P1.1

P1.0  
SFR  

Q

QB

CPU BUS

P1.1  
SFR  

Q

QB

CPU BUS

P1SEL.1P1TYPE.1P1DIR.1

P1SEL.0P1TYPE.0P1DIR.0IOXEN

AMP

XTOFF
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6.5.  I/O Ports : PORT1[1:0] (Contôd)

VPMR (C4h) : Power Management Control Register

VALTSEL (E3h) : Alternative Function Control Register

¸IOXEN   = 1 : XTAL1 and XTAL2 are configured as I/O Ports

R(0)

----XTUP---

VSTATUS (C5h) : Crystal Status Register

¸XTUP : Crystal oscillator warm-up status. (External crystal oscillator)
It represents the crystal clock is stable (1) or not (0).
Cleared by H/W when Power-on reset and all kinds of reset.
Cleared by H/W when XTOFF bit is set.
Cleared by during Power-down wake-up when
XT/RG (EXIF.3) = 1.
Set by H/W after XTAL stabilization time.

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

BGSRGSLRGMDXT/RGIE2IE3RTRG-

VEXIF (91h) : External Interrupt Flag Register

¸XT/RG : System clock selection.
0 = Internal Ring oscillator is selected as system clock.
1 = External clock is selected as system clock.

¸XTOFF : Internal amplifier disable for external crystal oscillator.
1 = External crystal will be killed.
0 = External crystal will run (Default).
Donôt set XTOFF bit to 1 when XT/RG = 1.

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

--TXTV0PWM00CLOIORSTENIOXEN

R/W(0)

---XTOFF----

R/W(1)-
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6.5.  I/O Ports : PORT1[2] (RESETB)

É RESETB can be configured as I/O port.

É P1[2] can be configured as ADC input : ADCH0 (P1.2).

É Read-Modify-Write instructions do not read port pin but SFR register.

V ANL / ORL / XRL / JBC / CPL / INC / DEC / DJNZ / MOV PX.Y, C / CLR PX.Y / SETB PX.Y

P1.2

Digital Input

ADCH0 Input

ADCH0B

P1.2  
SFR  

Q

QB

CPU BUS

P1SEL.2P1TYPE.2P1DIR.2

0

1
Alternative Output

Alternative Enable

- - - - - P1TYPE.2 P1TYPE.1 P1TYPE.0

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

VP1TYPE (D5h) : Port 1 Type Control Register

¸0 = Push-pull Output (Default) / 1 = Open -drain Output

- - - - - P1.2 P1.1 P1.0

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

VP1 (90h) : Port 1 Register

- - - - - P1DIR.2 P1DIR.1 P1DIR.0

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

VP1DIR (F5h) : Port 1 Input/Output Control Register

¸0 = Output / 1 = Input (Default)

- - - - - P1SEL.2 P1SEL.1 P1SEL.0

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

VP1SEL (E5h) : Port 1 Pull-up Control Register

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

V ALTSEL (E3h), PMR (C4h), STATUS (C5h), and EXIF (91h)
: Refer to Next Slide 
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6.5.  I/O Ports : PORT1[2] (Contôd)

ADCH7B - - - ADCH3B ADCH2B - ADCH0B

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

VADCHL (D9h) : ADC High Channel Selection Low Register

¸ADCHXB = 0 : ADCHX Input Enable (Digital Input Disable).

IOXEN IORSTEN CLO PWM00 TV0 TX - -

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

VALTSEL (E3h) : Alternative Function Control Register

¸IORSTEN = 1 : RESETB is configured as I/O port.

CH_SEL - - - CHH3 CHH2 CHH1 CHH0

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

VADCHSEL (DBh) : ADC High Channel Selection Register

¸CH_SEL : ADC MUX Selector with CHH[3:0] & CH[3:0].

0 = CH[3:0]   Ą ADC[11:0] Enable / ADCH[7:0] Disable (Default)
1 = CHH[3:0] Ą ADC[11:0] Disable/ ADCH[7:0] Enable

¸CHH[3:0] : ADC MUX Selection for High Channel

0000b = ADCH0 Selection (0h)
0001b = No ADC input select (1h)
0010b = ADCH2 Selection (2h)
0011b = ADCH3 Selection (3h)
0100b = No ADC input select (4h)
0101b = No ADC input select (5h)
0110b = No ADC input select (6h)
0111b = ADCH7 Selection (7h)
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6.5.  I/O Ports : PORT2[6:0]

É Push-pull type with enabled pull -ups by default.

É P2[6:0] can be configured as ADC input : ADC7 (P2.6) ~ ADC13 (P2.0)

É Read-Modify-Write instructions do not read port pin but SFR register.

V ANL / ORL / XRL / JBC / CPL / INC / DEC / DJNZ / MOV PX.Y, C / CLR PX.Y / SETB PX.Y

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

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

VP2TYPE (D6h) : Port 2 Type Control Register

¸0 = Push-pull Output (Default) / 1 = Open -drain Output

- 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)

VP2 (A0h) : Port 2 Register

- 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)

VP2DIR (F6h) : Port 2 Input/Output Control Register

¸0 = Output / 1 = Input (Default)

- 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)

VP2SEL (E6h) : Port 2 Pull-up Control Register

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

V ADCSELH (E1h), and ADCHL(D9)  : Refer to Next Slide

P2.2

Digital Input

ADC11 Input

ADC11B

P2.2  
SFR  

Q

QB

CPU BUS

P2SEL.2P2TYPE.2P2DIR.2

0

1
Alternative Output

Alternative Enable
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6.5.  I/O Ports : PORT2[7:0] (Contôd)

ADC11B ADC10B ADC9B ADC8B ADC7B ADC6B ADC5B ADC4B

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

VADCSELH (E1h) : ADC Channel Selection High Register

¸ADCXB = 0 : ADCX Input Enable & Digital Input Disable

ADCH7B - - - ADCH3B ADCH2B - ADCH0B

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

VADCHL (D9h) : ADC High Channel Selection Low Register

¸ADCHXB = 0 : ADCHX Input Enable (Digital Input Disable).

CH_SEL - - - CHH3 CHH2 CHH1 CHH0

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

VADCHSEL (DBh) : ADC High Channel Selection Register

¸CH_SEL : ADC MUX Selector with CHH[3:0] & CH[3:0].

0 = CH[3:0]   Ą ADC[11:0] Enable / ADCH[7:0] Disable (Default)
1 = CHH[3:0] Ą ADC[11:0] Disable/ ADCH[7:0] Enable

¸CHH[3:0] : ADC MUX Selection for High Channel

0000b = ADCH0 Selection (0h)
0001b = No ADC input select (1h)
0010b = ADCH2 Selection (2h)
0011b = ADCH3 Selection (3h)
0100b = No ADC input select (4h)
0101b = No ADC input select (5h)
0110b = No ADC input select (6h)
0111b = ADCH7 Selection (7h)

ADC3B ADC2B ADC1B ADC0B CH3 CH2 CH1 CH0

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

VADCSEL (E2h) : ADC Channel Selection Low & MUX Selection

¸CH[3:0] : ADC MUX Selection.
0000b = ADC0 Selection (0h)
0001b = ADC1 Selection (1h)
0010b = ADC2 Selection (2h)
0011b = ADC3 Selection (3h)
0100b = ADC4 Selection (4h)
0101b = ADC5 Selection (5h)
0110b = ADC6 Selection (6h)
0111b = ADC7 Selection (7h)
1000b = ADC8 Selection (8h)
1001b = ADC9 Selection (9h)
1010b = ADC10 Selection (Ah)
1011b = ADC11 Selection (Bh)
1100b = No ADC input select (Ch)
1101b = No ADC input select (Dh)
1110b = No ADC input select (Eh)
1111b = No ADC input select (Fh, Default)
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6.6.  LVD (Low Voltage Detector)

LVD_OFF

POR Pulse
POR Reset

PFI Pulse

PFI interrupt

PCON.4

EPFI

PFI

POF

WDCON.5

WDCON.4

LVD

5.0

V
D

D
[V

]

1.6

0

A D

POR reset

TIME
1.6V 1.6V

É On-chip power-on reset 

V 1.6V

É On-chip power-fail interrupt

V 2.2V

- RTRG IE3 IE2 XT/RG RGMD RGSL BGS

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

VEXIF (91h) : External Interrupt Flag Register

¸BGS : Band-gap select (Default = 1).

When BGS = 0,
Band-gap block (LVD) will do not run in power -down
mode, but function during normal mode.

When BGS = 1,
Band-gap block (LVD) will run in power -down mode.

SMOD1 - - POF GF1 GF0 PD IDL

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

VPCON (87h) : Power Control Register

¸POF : Power off flag.
When power-on, this flag bit will be set by H/W.

¸PD : Power-down (Stop) mode enable.

WD1 WD0 EPFI PFI WDIF WTRF EWT RWT

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

VWDCON (D8h) : Watchdog Timer Control Register

¸EPFI : Power-fail interrupt enable.

¸PFI : Power-fail interrupt flag.

EXIF.0PCON.1

PD BGS

PFI Pulse

2.2V 2.2V

2.2
B C
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6.7.  WDT (Watch Dog Timer)

É Detects software upset due to external noise or other causes

É Allows an automatic recovery using WDT interrupt

É If enabled,

WDT interrupt or WDT reset makes MCU wake up from stop mode.

É Watchdog time-out counter mode

VWDCON[7:6], WDMOD[3] : WD1, WD0, WDM

WD1 WD0 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 Timer & Power Status Register

¸WD[1:0] : WDT Clock Divide
¸EPFI : Enable Power-fail Interrupt
¸PFI : Power-Fail interrupt Flag
¸WDIF : Watchdog Timer Interrupt Flag
¸WTRF: Watchdog Timer Reset Flag
¸EWT : Watchdog Timer Reset Enable
¸RWT : Restart Watchdog Timer

WDM WD1 WD0 Interrupt Time -out Reset Time-out

1

(@4MHz)

0 0 219 clocks 131 ms 217 + 256 clocks

0 1 220 clocks 262 ms 220 + 256 clocks

1 0 221 clocks 524 ms 223 + 256 clocks

1 1 222 clocks 1048 ms 226 + 256 clocks

0

(@32KHz)

0 0 29 clocks 16 ms 29 + 256 clocks

0 1 210 clocks 32 ms 210 + 256 clocks

1 0 211 clocks 64 ms 211 + 256 clocks

1 1 212 clocks 128 ms 212 + 256 clocks

WD1 WD0

11

WDCON[7:6]

10
01
00

222221220219

EWDT

256 clocks
Delay

EIE.4

Interrupt

EWTWDCON.1

WTRFWDCON.2

WDT Reset

WDIF

WDCON.3

- - - - - - - WDM

R/W(0)

VWDMOD (D1h) : Watchdog Mode register

¸WD2 : Watchdog clock divide mode

27-bit Counter

CLK

RWT

RESET

WDCON.0

0 17 20 23 265 8 11 14

11
10
01
00

21221121029 WDM

WDMOD[0]

0

1
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6.8.  Timer/Counter : Timer 0/1

É Compatible with traditional 80C52 Timer/Counter
function

É Time base is 12 clocks.

Mode

Timer

Mode 0

(M1,M0=00)

Mode 1

(M1,M0=01)

Mode 2

(M1,M0=10)

Mode 3

(M1,M0=11)

Timer0 13-bit T/C 16-bit T/C

8-bit T/C  with 
automatic reload

(TL0 ă TH0)

8-bit T/C (TL0)

Č Timer0 interrupt

8-bit T/C (TH0)

Č Timer1 interrupt

Timer1 Not Supported

8-bit T/C  with 
automatic reload

(TL1 ă TH1)

Not Supported

- - - - GATE C/T M1 M0

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

VTMOD (89h) : Timer/Counter 0 Mode Control Register

¸GATE : Timer 0 Gate control. When TRx (in TCON) is set and 
GATE=1, Timer x will run only while INTx pin is high 
(hardware control). When GATE=0,
Timer x will run only while TRx=1 (software control).

¸C/T[2] : Timer 0 Counter/Timer Select.
0 = Timer by F OSC/12. (Default)
1 = Counter by T0 pin.

¸M1, M0 : Timer 0 Mode Select.
[0,0] : Mode 0. 13 -bit T/C.
[0,1] : Mode 1. 16 -bit T/C.
[1,0] : Mode 2. 8 -bit T/C with automatic reload
[1,1] : Mode 3. Two 8 -bit T/C

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) : Timer/Counter 0/1 Control Register

¸TF1 : Timer 1 Overflow Flag.
¸TR1 : Timer 1 Run Enable.
¸TF0 : Timer 0 Overflow Flag.
¸TR0 : Timer 0 Run Enable.
¸IE1 : External Interrupt 1 Flag.
¸IT1 : External Interrupt 1 Type Select Flag.

Edge Detect (IT1=1). Level Detect (IT1=0).
¸IE0 : External Interrupt 0 Flag.
¸IT0 : External Interrupt 0 Type Select Flag.

Edge Detect (IT0=1). Level Detect (IT0=0).

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

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

VTL0 (8Ah) : Timer/Counter 0 Low Byte Register

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

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

VTH0 (8Ch) : Timer/Counter 0 High Byte Register

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

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

VTL1 (8Bh) : Timer/Counter 1 Low Byte Register

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

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

VTH1 (8Dh) : Timer/Counter 1 High Byte Register
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[Mode 1]

FOSC 1/12

T0 PIN

TF0 Interrupt

CONTROL

TL0
(8bits)

TH0
(8bits)

GATE

INT0 PIN

TR0

1

0

C/T

TMOD.2

When C/T = 0 (Default), 

[Mode 3]

6.8.  Timer/Counter : Timer 0 Mode Description

[Mode 2]

FOSC 1/12

T0 PIN

TF0 Interrupt

CONTROL

TL0
(8bits)

TH0
(8bits)

RELOAD

GATE

INT0 PIN

TR0

FOSC 1/12

T0 PIN

Timer 0
Interrupt

CONTROL

GATE

INT0 PIN

TL0
(8bits)

TF0

TH0
(8bits)

TF1
Timer 1
Interrupt

CONTROL

FOSC 1/12

TR0

TR1

[Mode 0]

FOSC 1/12

T0 PIN

TF0 Interrupt

CONTROL

TL0
(5bits)

TH0
(8bits)

GATE

INT0 PIN

TR0

1

0

C/T

TMOD.2

1

0

C/T

TMOD.2

1

0

C/T

TMOD.2

13

1

OSC 2
12

F
Time[sec] ³ö

÷

õ
æ
ç

å
=

-

16

1

OSC 2
12

F
Time[sec] ³ö

÷

õ
æ
ç

å
=

-

( )TH02
12

F
Time[sec] 8

1

OSC -³ö
÷

õ
æ
ç

å
=

-

When C/T = 0 (Default), 

When C/T = 0 (Default), 
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6.8.  Timer/Counter : Timer 1 Mode Description

[Mode 2]

TF1 Interrupt

CONTROL

TL1
(8bits)

TH1
(8bits)

RELOAD

FOSC 1/12

TR1
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6.9.  UART

É Simplified 8052 UART
( only UART Mode 1 is supported.)

É UART Mode 1
(Using Timer 1 Overflow)

Data Size Baudrate

Mode 1 10 bits

Start bit(0)

8 data bit

Stop bit(1)

1/32 x Timer 1 Overflow (SMOD1=0)

1/16 x Timer 1 Overflow (SMOD1=1)

SMOD1 - - POF GF1 GF0 PD IDL

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

VPCON (87h) : Power Control Register

¸SMOD1 : Timer 1 baudrate double in UART mode.

- - - REN - - TI RI

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

VSCON (98h) : Serial Port Control Register

¸REN : Serial Reception Enable.
If user want to receive the data with UART, the REN flag
bit is set to 1.

¸TI : Transmission Interrupt Flag. Must be cleared by S/W.
¸RI : Reception Interrupt Flag. Must be cleared by S/W.

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) : Serial Data Buffer Register

¸Transmission buffer and reception buffer are separated.
¸Read and Write address are same.

Baudrate
UART

Mode
FOSC [MHz] SMOD1

Timer 1

C/T Mode

Reload

Value

(TH1)

62.5 KHz

19.2 KHz

9.6 KHz

4.8 KHz

2.4 KHz

1.2 KHz

137.5 Hz

110 Hz

Mode 1

12 

11.0592

11.0592 

11.0592 

11.0592 

11.0592 

11.0592 

6 

1

1

0

0

0

0

0

0

0

0

0

0

0

0

0

0

Mode 2

8-bit

Auto-reload

FFh

FDh

FDh

FAh

F4h

E8h

1Dh

72h

[Baudrate Examples]

Baudrate  = X FOSC

1

12 X [ 256 ï(TH1) ]

2SMOD1

32
X 

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

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

VTH1 (8Dh) : Timer/Counter 1 High Byte Register
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6.9.  UART : Mode 1 Function

SBUF

Zero Detector

QD

CL

S

ñ0ò

RX CONTROL

LOAD
SBUF

START

RI

SHIFT1FFh

RX CLOCK

Write to
SBUF

TX CONTROL
DATASTART

TX CLOCK

SHIFT

SENDTI

1/16

Serial Port
Interrupt

Input Shift Register
(9 bits)

Bit Detector

Internal BUS

SBUF

Load SBUF

Read SBUF

Shift

1/16

Timer 1 
Overflow

1/2
10

1-to-0
Transition
Detector

Sample

Internal BUS

PCON.7

SMOD1

TXD
(P0.2)

RXD
(P0.1)
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6.9.  UART : Mode 1 Timing

RX CLOCK

RXD

Bit Detector
Sample Times

Shift

RI

D1 D2 D3 D4 D5 D6 D7Start bit Stop bitD0

[Receive]

[Transmit]

TX Clock

Write to SBUF

SEND

Shift

TXD

TI

Data

D1 D2 D3 D4 D5 D6 D7Start bit Stop bitD0

S1

/16 Reset
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6.10.  PWM (Pulse Width Modulator)

É Intelligent 2 -channel 8-bit PWM

É PWM Data buffer Update (8-bit / 6 -bit Counter Overflow Update)

É PWM Counter can be cleared by S/W.

É PWM is stopped or started (resumed) by S/W.
P0SEL PS2_P0 PS1_P0 PS0_P0 MODE_P0 RL_P0 CLR_P0 RUN_P0

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

VPWMCON (DCh) : PWM Control Register

¸P0SEL : PWM Waveform Output to Port.
¸PS2_P0, PS1_P0, and PS0_P0  : Clock prescale ratio Selection.

FOSC/1, /2, /4, /8, /16, /32, /64, /128.
¸MODE_P0 : 8-bit / (2+6) -bit Counter Mode Selector.

MODE_P0=0, (2+6)-bit Mode
MODE_P0=1, 8-bit Mode

¸RL_P0 : PWM data update mode selector.
RL_P0=0, update at 6-bit Counter Overflow.
RL_P0=1, update at 8-bit Counter Overflow.

¸CLR_P0 : Counter Reset Enable. Clear by H/W.
¸RUN_P0 : Counter Start Enable.

Mode Description

8-bit Mode 8-bit Compare

(2+6) -bit Mode
2-bit Extension Compare &

6-bit Compare

PWMD.7 PWMD.6 PWMD.5 PWMD.4 PWMD.3 PWMD.2 PWMD.1 PWMD.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)

VPWMD (DEh) : PWM Duty Data Register

- - - - - - - PWMIF

R/W(0)

VPWMIF (DDh) : PWM Interrupt Register

FOSC

8-bit PWM Data

PWMD

8-bit

(2+6) bit

PWM
Pulse

Generation

PWM Counter

01234567

Clear

Overflow

Set

PWMCON[6:4]

* PWM Block is the same as PWM Block.

PWM
Output

Comparator

Clock Prescaling
(1/2/4/8/16/32/64/128)

FPWM

InterruptPWMIF
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6.11.  PWM : 8 -bit Mode Pulse Generation

Clock Count
000h

Clock Count
100h

Clock Count
200h

Clock Count
300h

Clock Count
400h

PWM Clock
(FOSC/1)

PWM Out

PWM Out

PWM Out

PWM Out

1 Clock Cycle

Low

(50% Duty)

1 Clock Cycle

(PWMD = 00h)

(PWMD = 01h)

(PWMD = 80h)

(PWMD = FFh)
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6.11.  PWM : The (2+6) -bit Mode

Clock Count
00h

Clock Count
40h

Clock Count
80h

Clock Count
C0h

Clock Count
100h

PWM Clock
(FOSC/1)

PWM Out

PWM Out

PWM Out

PWM Out

1 Clock Cycle

64 Clocks

32 Clock Cycle

1 Clock Cycle

0 0 0 0 0 0 0 0

(PWMD = 00h)

2-bit Extension

0 0 0 0 0 0 0 1

(PWMD = 01h)

0 0 1 0 0 0 0 0

(PWMD = 20h)

0 0 1 1 1 1 1 1

(PWMD = 3Fh)

Low

(50% Duty)
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6.11.  PWM : The (2+6) -bit Mode (Contôd)

Clock Count
00h

Clock Count
40h

Clock Count
80h

Clock Count
C0h

Clock Count
100h

PWM Clock
(FOSC/1)

PWM Out

PWM Out

PWM Out

PWM Out

1 Clock Cycle 1 Clock Cycle 1 Clock Cycle 1 Clock Cycle

1 Clock Cycle 2 Clock Cycle 1 Clock Cycle 1 Clock Cycle

2 Clock Cycle 1 Clock Cycle 2 Clock Cycle 1 Clock Cycle

2 Clock Cycle 2 Clock Cycle 2 Clock Cycle 1 Clock Cycle

0 0 0 0 0 0 0 1

(PWMD = 01h)

0 1 0 0 0 0 0 1

(PWMD = 41h)

1 0 0 0 0 0 0 1

(PWMD = 81h)

1 1 0 0 0 0 0 1

(PWMD = C1h)

2-bit Extension
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6.11.  ADC (Analog -to -Digital Converter)

É 16-channel 10-bit ADC (SAR Type)

É Max. 104ksps(samples per sec.) @ FADC= 10MHz & 5V. (Max. 52ksps @ FADC = 5MHz & 3V)

ADC3B ADC2B ADC1B ADC0B CH3 CH2 CH1 CH0

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

VADCSEL (E2h) : ADC Channel Selection Low & MUX Selection Reg.

¸ADCXB = 0 : ADCX Input Enable (Digital Input Disable).

¸CH[3:0] : ADC MUX Selection.
0000b = ADC0 Selection (0h)
0001b = ADC1 Selection (1h)
0010b = ADC2 Selection (2h)
0011b = ADC3 Selection (3h)
0100b = ADC4 Selection (4h)
0101b = ADC5 Selection (5h)
0110b = ADC6 Selection (6h)
0111b = ADC7 Selection (7h)
1000b = ADC8 Selection (8h)
1001b = ADC9 Selection (9h)
1010b = ADC10 Selection (Ah)
1011b = ADC11 Selection (Bh)
1100b = No ADC input select (Ch)
1101b = No ADC input select (Dh)
1110b = No ADC input select (Eh)
1111b = No ADC input select (Fh, Default)

ADC11B ADC10B ADC9B ADC8B ADC7B ADC6B ADC5B ADC4B

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

VADCSELH (E1h) : ADC Channel Selection High Register

¸ADCXB = 0 : ADCX Input Enable (Digital Input Disable).

ADCH7B - - - ADCH3B ADCH2B - ADCH0B

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

VADCHL (D9h) : ADC High Channel Selection Low Register

¸ADCHXB = 0 : ADCHX Input Enable (Digital Input Disable).

CH_SEL - - - CHH3 CHH2 CHH1 CHH0

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

VADCHSEL (DBh) : ADC High Channel Selection Register

¸CH_SEL : ADC MUX Selector with CHH[3:0] & CH[3:0].

0 = CH[3:0]   Ą ADC[11:0] Enable / ADCH[7:0] Disable (Default)
1 = CHH[3:0] Ą ADC[11:0] Disable/ ADCH[7:0] Enable

¸CHH[3:0] : ADC MUX Selection for High Channel

0000b = ADCH0 Selection (0h)
0001b = No ADC input select (1h)
0010b = ADCH2 Selection (2h)
0011b = ADCH3 Selection (3h)
0100b = No ADC input select (4h)
0101b = No ADC input select (5h)
0110b = No ADC input select (6h)
0111b = ADCH7 Selection (7h)
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6.11.  ADC (Analog -to -Digital Converter) (Contôd)

SAR9 SAR8 SAR7 SAR6 SAR5 SAR4 SAR3 SAR2

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

VADCR (EEh) : ADC Result High Register

AD_EN AD_REQAD_END ADCF - ADIV SAR1 SAR0

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

VADCON (EFh) : ADC Control & ADC Result Low Register : SAR[1:0]

¸AD_EN : AD Conversion Enable.

¸AD_REQ : AD Conversion Request.

Cleared by H/W when AD_END goes to 1 from 0.

¸AD_END : Current ADC Status.

0 = ADC is running now.

User must check the ADCF instead of AD_END.

¸ADCF : ADC Interrupt Flag.

Must be cleared by S/W.

¸ADIV : ADC Input Clock (FADC) Select.

0 = System Clock (FOSC) / 2. (Default)

1 = PWM Input Clock (FPWM)

PWM Clock for ADC should not be set to FOSC/1.

¸SAR[1:0] : Low Bits of ADC Result Value. (Total 10 bits)


