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1. Product Overview

E

E

CORERI VERO s Family is a group of fast

The instruction execution is max. 3 times faster than that of traditional
80C5h2.

V 1 Machine cycle = 4 clocks vs. 12 clocks

Additional peripherals of MiDAS2.2 Family:
V 10 bit ADC /8 -bit PWM /UART /WDT/LVD/POR/I2C.

Power saving modes
Noise tolerant scheme

Support ISP /IAP of FLASH memory

Provides Easy-to-Use training -kit system

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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E CPU
V  8-bit turbo 80C52 architecture
V 4 cycles/1 machine cycle
V  instruction level compatible with Intel 80C52

4KB FLASH

V  256B User EEPROM
128B RAM
Operating Voltage : 1.8V~ 5.5V
Operating Temperature : -40 C~85 C
Operating Frequency

\Y Max. 23MHz @5.0V
\Y Max. 12MHz @3.0V

m\

m\ m\ m\ m\

E Max. Programmable 18 1/0O Pins
\% Pullup control, Open drain, Push-Pull output

TTL and CMOS compatible logic levels
Low Voltage Detector

Internal Ring OSC
V  Max. 12MHz @ 5.0V
V.  4MHz @2.7V ~ 5.0V(+/-3%)
V  32KHz @2.7V (+/-10%) (Low power 32KHz OSC)

E 16-channel 10-bit ADC
V. Max 100KSPS (@F,c= 8 MHz)
\% Programmable input clock frequency

E Supporting ISP/IAP

@> CORERIVER

m\ m\ m\ m\ m\ m\

m\ m\ m\

16-bit Programmable Watchdog Timer

Two 16-bit Timer/Counters

Full-Duplex UART

1-channel 8-bit high speed PWM

2-channel 12C (I12C Master/Slave, 12C Slave)

13 Interrupt Sources
V  Timer0/1, WDT, LVD, ADC, UART, Two 12C
V4 External Source : both edge/level
V  Two-level interrupt priority

Reset Sources
\% On-chip power-on-reset
\% External reset
\% Low voltage detector reset
\% Watchdog timer reset

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

Power Consumption
\% active current
\Y, idle current
\% stop current

: Max. 2mA @3V, 2MHz

: Max. 0.5mA @3V, 2MHz

: Max. 5uA @3V (WDT on)
Max. LuA @5V (all clock off)

E.S.D. Protection Up to 2,000V
Latch-up Protection Up to °200mA

Package
V  20-SOIC/TSSOP/SPDIP/QFN
V  16-SOIC/SPDIP/TSSOP
vV  8-SoIC
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3. Block Diagram

XTALL  XTAL2 PO[7:0] P2[6:0]
/PLO /P11 /ADCO ~ ADC6,ADCH7 /ADC7 ~ ADC11 ADCH3,ADCH2

A

I
| |
' |
' |
' |
' |
I
| Y ) Port :
I External | Controller I
I Osc. > ADC Interrupt ISP/IAP |
I p 24MHz (10 bit) Controller Controller |
I Ring OSC. I
I 32KHz |
: Ring OSC. |
I TURBO I
I 80C52 CPU BUS | !
I CORE :
I

I
I

I
I < POR . . |
| RAM FLASH]| | TimerO| |Timerl| | WDT PWM UART 12C |
| Lo | @288 | @KB) | (8bitx2)] |16 bit) | (16 bit)| @+ bit (2-CH)| |
I
| |
I

I
I
T v IO v [P N —— |

Voo RESETB/P1.2/ADCHO Ves
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4. Pin Configurations (1 of 3)

Vss [N

XTAL1/P1.0 [Z]
XTAL2/P1.1 [3]
RESETB/ADCHO / P1.2 [Z]
TO/ADCH2/P2.0 [5]
T1/ADCH3/P2.1 [€]
ADC11/P2.2 [T]
ADC10/P2.3 [&]

ADC9 /P2.4 [9]

ADC8 /P2.5 [I0

U/
[ ]
coald
008\‘
83N
0000
S RLRS
=22 0
oSS m
>>>x
a8 =
838 m
T UT N

20
19
18
17
16
15
14
13
12
11

Voo

P0.0 / ADCH7/INTO/ TVO / (PWM)
P0.1 /ADCO /INT1/RXD/ SCL1

P0.2 /ADC1 /INT2/TXD / SDA1

P0.3 /ADC2 /INT3

P0.4 / ADC3 / SDAO

P0.5 / ADC4 / SCLO

P0.6 / ADC5 / PWM

P0.7 / ADC6

P2.6 / ADC7 / CLO

[ 20-SOIC / 20-TSSOP / 2GSPDIP]

20-SOIC

T T

: Wide
16 : Narrow

Vss [N

XTAL1/P1.0 [Z]
XTAL2/P1.1 [3]
RESETB/ ADCHO / P1.2 [4]
TO/ADCH2/P2.0 [&]
T1/ADCH3/P2.1 [€]
ADC11/P2.2 [7]
ADC10/P2.3 [E]

dI9TS16V0TSD6809
d19TdSOV0TSI6809
dI19TOSOV0TSO6809

d

HIAINIYO0D €Y
EIEIEISIZE]E|E]E)

Voo

P0.0 / ADCH7/INTO/ TVO / (PWM)
P0.1 / ADCO /INTL/RXD/ SCL1
P0.2 /ADC1 /INT2/TXD / SDAL
P0.3 /ADC2 /INT3

P0.4 / ADC3 / SDAO

P0.5 / ADC4 / SCLO

P0.6 / ADC5 / PWM

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

@) CORERIVER

[ISP/MDS Pin Configuration 0]

vCe
GND
SCLO(P0.5)
RESETB (P1.2)
SDAO(PO.4)

[ISP/MDS Pin Configuration 1]

vce
GND
SCL1(P0.1)
RESETB (P1.2)
SDA1(P0.2)

[Ordering Information]

20-SOIC  : GC89C510ABS0O201P
20-TSSOP : GC89C510AGTS20IP
20-SPDIP : GC89C510AGSP20IP
16-SOIC  : GC89C510A0S016IP
16-SPDIP : GC89C510AGSP16IP
16-TSSOP : GC89C510A0TS16IP

M M M T M m
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4. Pin Configurations (2 of 3)

[ISP/MDS Pin Configuration 0]

E 20-QFN  : GC89C510A0QF20IP

s vce
E GND
5 SCLO(P0.5)
> RESETB (P1.2)
3 SDAO(P0.4)
-
Z
N o = [ISP/MDS Pin Configuration 1]
I < o)
& & 2
S56 .3 vee
Ea 8 f8 oo
SCL1(P0.1)
bd[d 4[4 RESETB (P1.2)
RESETB/ADCHO0 / P1.2[1] o ) [15] P0.1/ADCO/INT1/RXD/SCL1 SDAL(P0-2)
TO/ADCH2 /P2.0 [Z] ,c')g 3 [14] P0.2/ADC1/INT2/TXD/SDA1
T1/ADCH3/P21 [B] O E [13] P0.3/ADC2/INT3
apcii/p22 [E] S 2 = [ P04/ADC3/SDAD
ADC10/P2.3 [E] S~ [11] P0.5/ADC4/SCLO
o] . .
[Ordering Information]
~ .
S [20-pin QFN]
©
O
[a]
<

ADC9/P2.4 [5]
ADC8/P2.5 [X]

CLO/ADC7/P2.6 [=]
PWM / ADC5 / P0.6 [5]

@> CORERIVER MiDAS2.2 Family [7]



4. Pin Configurations (3 of 3)

[ISP/MDS Pin Configuration 0]

d

vce
V., i] @ 81 V,
s @D D Ew oo
O N — SCLO(PO.5)
XTAL1/P1.0 [Z] ., O © [ZI P0.0/ADCH7/INTO/TVO/(PWM) RESETB (P1.2)
(o]
8 8 ﬁ _ SDAO(P0.4)
RESETB/ADCHO / P1.2 [3] ea = 6] P0.1 /ADCO /INTL1/RXD/ SCL1
'U —
S 5 [ISP/MDS Pin Configuration 1]
TO/ADCH2 /P2.0 [Z] © =5 [E] P02 /ADCI /INT2/TXD/SDAL
vce
: GND
[ 8-SOIC (AQ version) ] SCL1(PO.1)
RESETB (P1.2)
SDAL(P0.2)

[Ordering Information]

E 8-sSoIC : GCBI9C510ABS0O8IP
E 8-sSoIC : GC89C510A1SO8IP

d

Voo [1] @ B VS

-~

Q N —_—

XTAL1/P1.0 [2] ., O ©O [Z] P0.0/ADCH7/INTO/TVO/ (PWM)

ng 2D
On m

RESETB/ADCHO/P12[3] QX ¢ =5 [E] P0.4 /ADC3 /SDAO
T § E
m

TO/ADCH2/P2.2 [Z] P o5 [E] P05 /ADC4 /SCLO

[ 8-SOIC (Al version) ]

@> CORERIVER MiDAS2.2 Family (8]



5. Pin Descriptions

Symbol Direction Description Share Pins
Voo Input Power Supply -
Vss Input Ground -
ACrystal Input/Output (Default) XTALL/ P1.0
XTAL1/P1.0 ABit Programmable with Schmitt Trigger (Crystal Input)
Input/Output - Optional Pulkup Control Enable
- Open-drain Output XTAL2/P1.1
XTAL2/P1.1
- Push-pull Output (Crystal Output)
AExternal Reset Input Signal (Default)
ABit Programmable
RESETB / P1.2 Input/Output - Optional Pulkup Control Enable RESETB / P1.2 /ADCHO
- Open-drain Output
- Push-pull Output
P0.0/ ADCH7/ INTO / TVO / (PWM)
P0.1/ ADCO / INT1/ RXD/SCL1
ABit Programmable with Schmitt Trigger P0.2/ ADC1 [ INT2 / TXD / SDA1
. - Optional Pullup Control Enable P0.3/ ADC2 / INT3
PO[7:0] Input/Output - Open-drain Output P0.4 / ADC3 [/ SDAO
- Push-pull Output (Default) P0.5/ ADC4 /SCLO
P0.6 / ADC5 |/ PWM
P0.7 / ADC6
P2.0/ ADCH2/ TO
ABit Programmable with Schmitt Trigger g;; ; ﬁggﬁ)’ /T
P2[6:0] Inputoutput | -~ OPtional Pulkup Control Enable P2.3/ ADC10
- Open-drain Output P24/ ADCO
- Push-pull Output (Default) P2.5 / ADC8
P2.6 / ADC7 [/ CLO

@> CORERIVER
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6.1. Memory Organization

OFFFh
EEPROM
oFooh | (MOVX)
OFFFh 256 Bytes
Refer to Family Tabl .
€lerfo tamily Jabe Refer to Next Slide.
Internal / SFR Map)
FLASH
FFh
4,096 Bytes SFR
(4kB) (Only
7Fh Direct)
80 x 8 bits gon
7Fh
(Scratch Pad) Internal
RAM
30h ot (Indirect
; ; or Direct)
0000h 16 ;8:;; (128;JI|ts) 00h
20h it ressable
18h |Ro|R1|R2| R3|R4|R5|R6|R7| BANK3
Interrupt Vector 10h |Rro|R1|R2| R3|R4| R5| R6|R7} BANK2
08h |Ro|R1|R2| R3|R4|R5|R6|R7| BANK1
00h |Rro|R1|R2|R3|R4|R5|R6|R7| BANKO
[ On -chip Program Memory ] [ On -chip Data Memory ]
(Read/Write with IAP) (Read and Write)

E User can write the data to FLASH or EEPROM with IAP (IRApplication Programming).

@> CORERIVER MiDAS2.2 Family [10]



6.2. SFR (Special Function Register) Map

7Fh

00h

@> CORERIVER

FFh
SFR
(Only
Direct)
Internal
RAM
(Indirect or
Direct)

FOh
E8h
EOh
D8h
DOh
C8h
COh
B8h
BOh
A8h
AOh
98h
90h
88h
80h

Bit addressable

\

: Newly added SFR at MiDAS2.2 Family

: Reserved for future use.

EIP | EECNTLD| EECNTL | EECNTM| EECNTH EEAEN
B PODIR [ PIDIR | P2DIR
EIE ADCR | ADCON
ACC |ADCSELH ADCSEL| ALTSEL| POSEL | P1SEL | P2SEL
WDCON| ADCHL ADCHSEI PWMCON| PWMIF | PwMD
PSW | wWDMOD POTYPE| P1TYPE | P2TYPE
12CST1 I2CCON1| I2CCFG1| 12CSLA1 [I2CDATY]
PMR | STATUS
P oscIcN| osc2icN|
12CSTO I2CCONO| 12CCFGO| 12CSLAO [I2CDATQ 12CSCLO
IE
P2
SCON | SBUF
P1 EXIF CLKOFF | RINGCON
TCON | TMOD | TLO TL1 THO TH1
PO SP DPL DPH ITSEL | PCON

MiDAS2.2 Family

FFh
F7h
EFh
E7h
DFh
D7h
CFh
C7h
BFh
B7h
AFh
A7h
9Fh
97h
8Fh
87h

[11]



6.2. SFR Brief Description

E 80C52 SFR Registers

E Newly added SFR Registers at MiDAS2.2 Family

Register Name Reset Value
ACC Accumulator 00000000
B B 00000000
PSW Program Status Word 00000000
SP Stack Pointer 00000111
DPTR Data Pointer (2 bytes)

DPL Low Byte 00000000
DPH High Byte 00000000
PO Port 0 11111111
P1 Port 1 wrkkx] 11

P2 Port 2 *1111111
IP Interrupt Priority 10*00000
IE Interrupt Enable Control 00*00000
TCON Timer/Counter 0/1 Control 00000000
TMOD Timer/Counter 0 Mode Control ****0000

THO Timer/Counter 0 High Byte 00000000
TLO Timer/Counter O Low Byte 00000000
TH1 Timer/Counter 1 High Byte 00000000
TL1 Timer/Counter 1 Low Byte 00000000
SCON Serial Control ***(0**00

SBUF Serial Buffer 00000000
PCON Power Control 0**10000

@> CORERIVER

Register Name Reset Value
POSEL Port 0 Pullup Control 00000000
P1SEL Port 1 Pull-up Control *rxkk(011
P2SEL Port 2 Pull-up Control *0000000
POTYPE Port 0 Type Control 00000000
P1TYPE Port 1 Type Control **xxx000
P2TYPE Port 2 Type Control *0000000
PODIR Port 0 Input/Output Control 11111111
P1DIR Port 1 Input/Output Control wrxxx]11
P2DIR Port 2 Input/Output Control *1111111
ALTSEL Alternative Function Control 000000**
PWMCON PWM Control 00000000
PWMIF PWM Interrupt Flag Fdkkxx )
PWMD PWM Duty Data 00000000
ADCON ADC Control & ADC Result Low 0010*000
ADCR ADC Result High 00000000
ADCSEL ADC Channel Selection Low and MUX Selection 11111111
ADCHL ADC High Channel Selection High 1r**11*1
ADCSELH ADC High Channel Selection 11111111
ADCHSEL ADC High Channel Selection Register 0***0000
WDCON Watchdog Timer Control 11010000
WDMOD Watchdog Mode register Fkkkkkk ()
PMR Power Management Control il Ol
EXIF Added External Interrupt and LVD Control and 01000101
EIP Extended Interrupt Priority **000000
EIE Extended Interrupt Enable **000000
STATUS Crystal Status ik Qoo
OSCICN Internal Ring Oscillator Control ***%(0100
OSC2ICN Internal Ring2 Oscillator Control Register Fkkkkx( 1
ITSEL External Interrupt Control 11**0100
* Dond6t touch Dbit.

MiDAS2.2 Family [12]



6.2. SFR Brief Description ( Cont 6d)

E Newly added SFR Registers at Mi DAS2.2 Family (Contéd)

Register Name Reset Value
CLKOFF glc?rf_l,(ucr:nc;)r:itcr)cr)ll for Minimizing Power 0000
RINGCON Internal Ring Oscillator Tuning 01100000
EEAEN EEPROM Access Enable Fxkkdrx ()
I2CCONO 12C Control O *0100000
I2CSTO 12C Status 0 00000000
[2CCFGO I2C Configuration 0 ***0000
I2CSLAO 12C Slave Address 0 00000000
I2CDATO 12C Data 0 00000000
I2CSCLO 12C SCL Clock Scaler 00000000
I2CCON1 12C Control 1 *0100000
[2CST1 12C Status 1 00000000
I2CCFG1 12C Configuration 1 ***%0000
I2CSLA1 12C Slave Address 1 00000000
I2CDAT1 12C Data 1 00000000

o Donot touch bit.
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6.3. Instruction Set Summary

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

Type Instruction Description Type Instruction Description
ADD Addition CLR Clear bit
ADDC Addition with Carry SETB Set bit
SUBB Subtraction with Borrow CPL Complement bit
Arithmetic INC Increment ANL AND pit
DEC Decrement ORL OR bit
MUL Multiply Boolean MOV Move bit
DIV Divide JC Jump if Carry is set
DA Decimal Adjust JNC Jump if Carry is not set
JB Jump if bit is set
ANL AND JNB Jump if bit is not set
ORL OR ) JBC Jump if bit is set & clear
XRL Exclusive OR
CLR Clear ACALL Absolute Call
onical CPL Complement LCALL Long Call
RL Rotate Left RET Return from Subroutine
RLC Rotate Left with Carry RETI Return from Interrupt
RR Rotate Right AIMP Absolute Jump
RRC Rotate Right with Carry LIMP Long Jump
SWAP Swap Nibbles SIMP Short Jump
Branch JMP Jump with DPTR
MOV Move Data 3z JumS if ACC is zero
MOVC Move Code JINZ Jump if ACC is not zero
MOVX Move Data to Ext. RAM
CJINE Compare and Jump
Data Transfer PUSH PUSH if not equal
POP POP DJINZ Decrement and Jump
XCH Exchange :
. if not zero
XCHD Exchange Lowdigit NOP No Operation

@> CORERIVER
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6.4. CPU Timing

E Comparative timing of the MiDAS2.2 family and Intel 80C52

IR >< INSTO X INST1 X INST2 X INST3 X

]
ALE |
I
I
I

CORERIVER

PSEN
TurboCore

il

PORTO X INsTo XADDL X INsT2 XapbL X INsT2 XappL KX INst3 X
| | | | | | | | |

| D X
| 1
PORT2 ADDH_0 X ADDH_1 X ADDH_2 X ADDH_3 I | X
1 I I I 1 I I I 1 I I 1
M 1-byte 1 -machine Cycle Instruction ( 4 clocks )
1 1 1 1 1 1 1 1
I I I I I I I I
I I I I I I I I
1 1 1 1 1 1 1 1
1-byte 1 -machine Cycle Instruction ( 12 clocks )

S51S6|S71S81S9[510|S11]S12]

Intel IR INSTO >K INST1 * INST2
80C52 ALE _,7 : :
Peen [ | N
PORTO :>< ADDL_12 X INST12 I>< ADDLI_21 I>< INST21 >< ADDLI_22 >< IINS'I'I22 I>< ><:
PORT2 :>< ADDH_12 X ADDH_21 >< ADDH_22 X

€ CORERIVER MiDAS2.2 Family [15]



6.4. CPU Timing : Execution Time Table

E The fastest instruction execution in the world

Instruction Turbo Core W77C32 DS80C320 87C52
(CORERIVER) (Winbond) (Maxim) (Intel)

MUL AB

12 clocks 20 clocks 20 clocks 48 clocks
DIV AB
MOVC A, @A+PC

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

8 clocks 8 clocks 16 clocks 24 clocks
RETI
INC DPTR 4 clocks 8 clocks 12 clocks 24 clocks
Others Same Same Same =

@> CORERIVER MiDAS2.2 Family [16]



6.5. 1/0 Ports : PORTO[7:0]

E  Push-pull output type with enabled pull -ups by default.
E PO[7:0] can be configured as ADC input : ADC6 (P0.7) ~ ADCO (P0.1) and ADCH7 (P0.0).
E ReadModify-Write instructions do not read port pin but SFR register.

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

V POTYPE (D4h) : Port 0 Type Control Register

POTYPE.QPOTYPE.Q POTYPE.JPOTYPE.4POTYPE.JPOTYPE.4POTYPE.J POTYPE.(

PODIR.1 POTYPE. POSEL.1

RIW(0) RMW(0) RMW(O) RMW(O) RMW(O) R/M(@O) RM(@O) RMW(O)

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

V PODIR (F4h) : Port O Input/Output Control Register

PODIR.7| PODIR.6| PODIR.5| PODIR.4| PODIR.3| PODIR.2| PODIR.1| PODIR.O

RW(L) RW() RMW(1) RMW(L) RMW() RMW() RMW(@L) RMW(L) CPU BUS— po_lQ
. 0=0Output/ 1 = Input (Default) SFRQE & PO.1

V POSEL (E4h) : Port O Pull-up Control Register

Alternativ
POSEL.7 POSEL.q POSEL.H§ POSEL.4 POSEL.3 POSEL.4 POSEL.1 POSEL.Q terpative OUiput

R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0O) R/W(@O) R/W(O) Alternative Enable
. 0 =Pull-up resistor ON (Default) o B |
1 =Pull-up resistor OFF when ADC_EN (ADCON[7]) = 1 Digital Input < N *
V PO (80h) : Port 0 Register :
ADCO Input< o o—
po.7 | Po6 | P05 | PO4 | PO3 | PO2 | POQL | POO} L ____ _Do_ -1

RIW(1) RM(1) RMW() RMW(1) RM(1) RMW(1) RMW(1) RM(1)

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

@) CORERIVER MiDAS2.2 Family [17]



6.5. 1/0 Ports : PORTO[7:0]

V ADCSEL (E2h) : ADC Channel Selection Low & MUX Selection

ADC3B| ADC2B| ADC1B| ADCOB| CH3 CH2 CH1 CHO

RW(1) RMW(1) RMW(1) RMW(@1) RMW(1) RMW(@I) RMW(1) RMW()

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

0000b = ADCO Selection (0Oh)

0001b = ADC1 Selection (1h)

0010b = ADC2 Selection (2h)

0011b = ADC3 Selection (3h)

0100b = ADC4 Selection (4h)

0101b = ADCS5 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)

V ADCSELH (E1h) : ADC Channel Selection High Register

ADC11B|ADC10B] ADC9B| ADC8B| ADC7B| ADC6B| ADC5B| ADC4B

RW(1) RMW(1) RMW(1) RMW(1) RMW(1) RMW(1) RMW() R/MW(1)
., ADCXB =0 : ADCX Input Enable & Digital Input Disable

@> CORERIVER

V ADCHL (D9h) : ADC High Channel Selection Low Register

ADCHT7H - - - ADCH3BADCHZH - ADCHOH

R/W(1) R/W(1) R/MW(1) R/W(1)
, ADCHXB = 0 : ADCHX Input Enable (Digital Input Disable).

V ADCHSEL (DBh) : ADC High Channel Selection Register

CH_SEL - - - CHH3 | CHH2 | CHH1 | CHHO

R/W(0) R/W() R/W(0) R/W(0) R/W(0)
, CH_SEL : ADC MUX Selector with CHH[3:0] & CH[3:0].

0=CH[3:0] A ADCJ[11:0] Enable / ADCH]I7:0] Disable (Default)
1 =CHH[3:0] A ADCJ11:0] Disable/ ADCH[7:0] Enable

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

0000b = ADCHO 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 = ADCH?7 Selection (7h)

MiDAS2.2 Family [18]



6.5. 1/O Ports : PORT1[1:0] (XTAL1/XTALZ2)

E XTAL1/XTALZ2 can be configured as I/O port.

E ReadModify-Write instructions do not read port pin but SFR register.
V ANL/ ORL/ XRL/ JBC/ CPL/ INC/ DEC/ DINZ/ MOV PX.Y, C CLR PX.Y SETB PX.Y

V P1TYPE (D5h) : Port 1 Type Control Register IOXEN P1DIR.O PlTYPE.q) P1SEL.O
| - | - | - | - | - | PlTYPE.El PlTYPE.1 PlTYPE.(i i i
R/W(0) R/W(0) R/W(0)
, 0 = Push-pull Output (Default) / 1 = Open -drain Output
V P1DIR (F5h) : Port 1 Input/Output Control Register
P1DIR.2| P1DIR.1|P1DIR.O CPU BUS+>| P1 OQ XTAL1
y /P1.0
R/W(1) R/W(1) R/MW(1) SFR
. 0=0Output/ 1 = Input (Default) Q
) XTOFF
V P1SEL (E5h) : Port 1 Pull-up Control Register Digital Input <
P1SEL.2AP1SEL.1P1SEL.Q
R/W(0) R/W(1) R/MW()
. 0 =Pull-up resistor ON
. 1 =Pull-up resistor OFF (Default) when ADC_EN (ADCON[7]) =1
V P1 (90h) : Port 1 Register CPU BUS+»> P1 1Q XTAL2
P12 | P11 | P10 SFR /PL1
RW(1) R/MW(1) R/MW(1) Q
V ALTSEL (E3h), PMR (C4h), STATUS (C5h), and EXIF (91h) Digital Input <
: Refer to Next Slide . .
P1DIR.1 P1TYPE. P1SEL.1
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6.5. I/O Ports : PORT1[1:0] (Contod)

V ALTSEL (E3h) : Alternative Function Control Register V STATUS (C5h) : Crystal Status Register
IOXEN |IORSTEN| CLO [PwMO0O| TVO X - - - - - XTUP - - - -
R/W() R/W(0) R/W(0) R/MW(O) R/W(O) R/W() = R(0)

., 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 Powerdown wake-up when
XT/RG (EXIF.3) = 1.
Set by H/W after XTAL stabilization time.

, IOXEN =1:XTAL1 and XTALZ2 are configured as I/0 Ports

V PMR (C4h) : Power Management Control Register o217 () ¢ BaEme I Pl RegEEs

- RTRG IE3 IE2 XT/RG | RGMD| RGSL | BGS

- - - - XTOFF| - -

RWO) s R/W(1) R/W(O) RW(O) RW(O) R() RMW(@O) R/W()
., 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).
Dondt set XTOFF bit to 1 when XT/RG = 1.
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6.5. 1/0O Ports : PORT1[2] (RESETB)

E RESETB can be configured as 1/O port.
E P1[2] can be configured as ADC input : ADCHO (P1.2).
E

ReadModify-Write instructions do not read port pin but SFR register.

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

V P1TYPE (D5h) : Port 1 Type Control Register

| - | - | - | - | - |P1TYPE.2’ PlTYPE.j‘ PlTYPE.(i

R/W(0) R/W(0) R/W(0)
, 0 =Push-pull Output (Default) / 1 = Open -drain Output
V P1DIR (F5h) : Port 1 Input/Output Control Register

P1DIR.2| P1DIR.1| P1DIR.O

RIW(1) RMW(1) R/W(1)
, 0=0Output/ 1 = Input (Default)

V P1SEL (E5h) : Port 1 Pull-up Control Register

P1SEL.4 P1SEL.1 P1SEL.Q

RW(0) RMW(1) RW(1)

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

V P1 (90h) : Port 1 Register

P1.2 P1.1 P1.0

RIW(1) R/M(1) RMW(1)

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

@> CORERIVER

P1DIR.2 P1TYPE. P1SEL.2

CPU BUS>| Q

Alternative Output

Alternative Enable

Digital Input <

ADCHO Input oo

ADCHOB

MiDAS2.2 Family [21]



6.5. I/O Ports : PORT1[2] (Contod)

V ALTSEL (E3h) : Alternative Function Control Register

IOXEN [IORSTEN| CLO | PWMOO| TVO TX -

RW(0) RMW(0) R/W(0) RMW(O) RMW(O) R/MW()

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

V ADCHL (D9h) : ADC High Channel Selection Low Register

ADCHT7H - - - ADCH3BADCH2H - ADCHOH

R/W(1) RW(1) R/W(1) R/W(1)
., ADCHXB = 0 : ADCHX Input Enable (Digital Input Disable).

V ADCHSEL (DBh) : ADC High Channel Selection Register

CH_SEL - - - CHH3 | CHH2 | CHH1 | CHHO

R/W(0) R/W(0) R/W() R/MW(0) R/W(0)
. CH_SEL : ADC MUX Selector with CHH[3:0] & CHI[3:0].

0=CHJ[3:0] A ADC[11:0] Enable / ADCH][7:0] Disable (Default)
1=CHHI[3:0] A ADCJ[11:0] Disable/ ADCH[7:0] Enable

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

0000b = ADCHO 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 = ADCH?7 Selection (7h)

@> CORERIVER MiDAS2.2 Family 22]



6.5. I/O Ports : PORT2[6:0]

E  Push-pull type with enabled pull -ups by default.
E P2[6:0] can be configured as ADC input : ADC7 (P2.6) ~ ADC13 (P2.0)
E ReadModify-Write instructions do not read port pin but SFR register.

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

V P2TYPE (D6h) : Port 2 Type Control Register

P2TYPE.q P2TYPE.QP2TYPE.4P2TYPE.JP2TYPE.4 P2TYPE.J P2TYPE.(

P2DIR.2 P2TYPE.}? | P2SEL.2
RIW(0)) R/W(0) RM(0) RMW(0) RMW() RMW(O) R/MW(O) , ;

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

V P2DIR (F6h) : Port 2 Input/Output Control Register

P2DIR.6| P2DIR.5| P2DIR.4| P2DIR.3| P2DIR 2| P2DIR.1{ P2DIR.0 0 -f-- ----
CPU BUS+»>
RIW(L) RMW() RMW() RMW() RMW(@I) RMW(@L) RMW() p2.2
SFR ] p2.2
. 0=0Output/ 1 = Input (Default) QF

V P2SEL (E6h) : Port 2 Pull-up Control Register Alternative Output

P2SEL.q P2SEL.9 P2SEL.4 P2SEL.3 P2SEL.4 P2SEL.1 P2SEL.Q

Alternative Enable
R/W() R/W() R/W() R/W(0) R/W(0) R/W(0O) R/W()

. 0 =Pull-up resistor ON (Default) Digital Input < | ®
" 1= Pull-up resistor OFF when ADC_EN (ADCON([7]) = 1 AN
V P2 (AOh) : Port 2 Register ADC11 Input< %—
_____ | >°_ |
P26 | P25 | P24 | P23 | P22 | P21 | P20

RW(1) RMW(1) RMW(1) RMW(1) RMW(1) RW(1) RW(L) ADC11B

V ADCSELH (E1h), and ADCHL(D9) : Refer to Next Slide
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6.5. 1/0 Ports : PORT2[7:0]

V ADCSEL (E2h) : ADC Channel Selection Low & MUX Selection

ADC3B| ADC2B| ADC1B| ADCOB| CH3 CH2 CH1 CHO

RW(1) RMW(1) RMW(1) RMW(@I) RMW(1) RMW(@I) RMW(1) RMW()

, CHI[3:0] : ADC MUX Selection.
0000b = ADCO Selection (0Oh)
0001b = ADC1 Selection (1h)
0010b = ADC2 Selection (2h)
0011b = ADC3 Selection (3h)
0100b = ADC4 Selection (4h)
0101b = ADCS5 Selection (5h)
0110b = ADC6 Selection (6h)
0111b = ADC7 Selection (7h)
1000b = ADCS8 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)

V ADCSELH (E1h) : ADC Channel Selection High Register

ADC11B|ADC10B| ADC9B| ADC8B| ADC7B| ADC6B| ADC5B| ADC4B

RW(1) RMW(1) RMW(1) RMW(1) RMW(1) RMW(1) RMW() R/W(1)
., ADCXB =0 : ADCX Input Enable & Digital Input Disable

@> CORERIVER

(Cont 6d)

V ADCHL (D9h) : ADC High Channel Selection Low Register

ADCHT7H - - - ADCH3HADCH2H - ADCHOH

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

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

V ADCHSEL (DBh) : ADC High Channel Selection Register

CH_SEL - - - CHH3 | CHH2 | CHH1 | CHHO

R/W(0) R/W() R/W(0) R/W(0) R/W(0)
., CH_SEL : ADC MUX Selector with CHH[3:0] & CH[3:0].

0=CH[3:0] A ADCJ11:0] Enable / ADCH][7:0] Disable (Default)
1=CHH[3:0] A ADCJ11:0] Disable/ ADCH[7:0] Enable

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

0000b = ADCHO Selection (0h)
0001b = No ADC input select (1h)
0010b = ADCH?2 Selection (2h)
0011b = ADCHS3 Selection (3h)
0100b = No ADC input select (4h)
0101b = No ADC input select (5h)
0110b = No ADC input select (6h)
0111b = ADCH?7 Selection (7h)
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6.6. LVD (Low Voltage Detector)

E  On-chip power-on reset

V 1.6V V PCON (87h) : Power Control Register
E  On-chip power-fail interrupt SMop1| - _ | POF ] GFL ] GFO| PD | DL
VvV 22V R/W(0) R/W(1) R/W(O) R/W(0) R/MW(O) R/W()
., POF : Power off flag.
V EXIF (91h) : External Interrupt Flag Register When power-on, this flag bit will be set by H/W.
, PD : Power-down (Stop) mode enable.

- RTRG IE3 IE2 XT/IRG | RGMD| RGSL | BGS

V WDCON (D8h) : Watchdog Timer Control Register
- RW(1) R/W(O) RMW(O0) RMW(@O) R@) RMW(O) RMW(Q)

wD1 WDO0 EPFI PFI WDIF | WTRF | EWT RWT

., BGS : Band-gap select (Default = 1).
When BGS =0, R/W(1) R/W(1) R/MW(0) R/MW(1) R/W(0) R/W(0)
Band-gap block (LVD) will do not run in power -down . EPFI : Power-fail interrupt enable.
mode, but function during normal mode. . PFI : Power-fail interrupt flag.
When BGS =1,
Band-gap block (LVD) will run in power-down mode.
PCON.1 EXIF.0
PD BGS
PCON.4
LVD_OFF POF
LVD POR Pulse | > POR Reset
WDCON.4
1.6V 1.6V PFI| Pulse PEI
POR reset [ B 1 :>-> PFI interrupt
2.2V 2.2V |
PFI Pulse [ I [ I EPFI
WDCON.5
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6.7. WDT (Watch Dog Timer)

E Detects software upset due to external noise or other causes )
. . . . V WDMOD (D1h) : Watchdog Mode register
E  Allows an automatic recovery using WDT interrupt
E Ifenabled, - - - - - - - WDM
WDT interrupt or WDT reset makes MCU wake up from stop mode. R/W(0)
E  Watchdog time-out counter mode _ WD2 : Watchdog clock divide mode
VWDCON][7:6], WDMODI[3] : WD1, WD0O, WDM
WDM | WD1 | WDO Interrupt Time -out Reset Time-out V WDCON (D8h) : Watchdog Timer & Power Status Register
0 0 219 clocks 131 mg 217 + 256 clocks
1 wD1 | WDO | EPFI PFI | WDIF [ WTRF| EWT | RWT
0 1 220 clocks 262 mgq 220 + 256 clocks
(@4MHz) RW(1) R/W(O) R/MW(1) R/W(O) R/MW(@O) R/MW(@O) R/W(0)
1 0 221 clocks 524 mg 223 + 256 clocks
., WDJ[1:0] : WDT Clock Divide
1 1 222 clocks 1048 mg 2% + 256 clocks EPFI : Enable Powerfail Interrupt
0 0 29 clocks 16md 29+ 256 clocks ., PRl : PowerFail ipterrupt Flag
., WDIF: Watchdog Timer Interrupt Flag
0 0 I 2'° clocks 32mg 20 + 256 clocks . WTRF:  Watchdog Timer Reset Flag
(@32KHz)| 1 0 211 ¢clocks 64md 211 + 256 clocks ., EWT : Watchdog Timer Reset Enable
., RWT : Restart Watchdog Timer
1 1 212 clocks 128 mq 2'2 + 256 clocks
WDCONJ[7:6] EIE.4
27-bit Counter wD1 | WDO WDMOD[0] EWDT
WDCON.3 |
9 210 211 912 219 220 221 922 [N WDM
29 210 il 212 219 220 D21 D D " D—» Interrupt
CLK—1qd |9 |9 |11 |14 |17 2+ 28 |2 10
L1 01
[ 0 0 253;';’;"3 WDT Reset
RESE 5 1 [
RWT 1 WDCON.1| EWT
01
WDCON.0 g} WDCON.2| WTRF
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6.8. Timer/Counter : Timer 0/1

E Compatible with traditional 80C52 Timer/Counter V TCON (88h) : Timer/Counter 0/1 Control Register
function TF1 TR1 TFO TRO IE1 IT1 IEO ITO
E Time base is 12 clocks. RIW(O) R/MW(0) R/M(0) RMW(O) RMW(O) RM(@O) RMW(0O) R/W(O)
., TF1 :Timer 1 Overflow Flag.
Mode| Mode 0 Mode 1 Mode 2 Mode 3 , TR1 :Timer 1 Run Enable.
Timer (M1,M0=00)|(M1,M0=01)|  (M1,M0=10) (M1,M0=11) . TFO :Timer O Overflow Flag.
., TRO :Timer 0 Run Enable.
8-bit T/C (TLO :
8bit TIC with |« o _( ) . IE1 : External Interrupt 1 Flag.
i ) . t tic reload C TimerO interrupt , IT1 :External Interrupt 1 Type Select Flag.
TimerQ | 13-bit T/C | 16-bit T/C | au omavlc reloa 8.bit T/C (THO) Edge Detect (IT1=1). Level Detect (IT1=0).
(TLO& THO) & Timerl interrupt . IE0O :External Interrupt O Flag.
. ITO : External Interrupt O Type Select Flag.
8-bit T/C with Edge Detect (ITO=1). Level Detect (IT0=0).
Timerl Not Supported automatic reload Not Supported
(TL1a TH1) V TLO (8Ah) : Timer/Counter O Low Byte Register

TLO.7 | TLO.6 | TLO.5 | TLO.4 | TLO.3 | TLO.2 | TLO.1 | TLO.O

V TMOD (89h) : Timer/Counter 0 Mode Control Register RIW(0) R/W(0) R/MW(O) RM(0) RM(O) RMW(O) RM(O) RMW(O)

- - - - GATE CIT M1 MO

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

R/W(0) R/W(O) R/W(0) R/W(0)
. GATE : Timer 0 Gate control. When TRx (in TCON) is set and

THO.7 | THO.6 | THO.5 | THO.4 | THO.3 | THO.2 | THO.1 | THO.0

GATE=1, Timer x will run only while INTx pin is high R/W(0) R/W(0) R/W(0) R/W(0) R/W() R/W(O) R/W(0) R/W(0)
(hardware control). When GATE=0, ) .
Timer x will run only while TRx=1 (software control). V TL1 (8Bh) : Timer/Counter 1 Low Byte Register
. CIT[2] : Timer 0 Counter/Timer Select.
0 = Timer by F o<J12. (Default) TL1.7 | TL1.6 | TLL5 | TL1.4 | TLL3 | TL1.2 [ TL1.1 | TLL.0
1 = Counter by TO pin. R/W(0) R/W(0) R/W(O) R/W(O) R/W(O) R/W(O) R/W(O) R/W(O)
., M1, MO :Timer O Mode Select.
[0,0] : Mode 0. 13 -bit T/C. V TH1 (8Dh) : Timer/Counter 1 High Byte Register
[0,1] : Mode 1. 16 -bit T/C.
[1,0] : Mode 2. 8 -bit T/C with automatic reload TH1.7 | TH1.6 | TH1.5 | TH1.4 | TH1.3 | TH1.2 | TH1.1 | TH1.0

[1,1] : Mode 3. Two 8 -bit T/C RW(O) RMW(O) RMW() RMW(O) RMW(O) RW(0O) RMW@O) RMW(O)
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6.8. Timer/Counter:  Timer 0 Mode Description

TMOD.2 TMOD.2
CIT CIT
FoscH1/12 | Fosck1/12 |
| CONTROL MROL
09, ' TLO | THO 09, ' TLO | THO
o0 pIN 19" 17| sbits) | 8bits) Interrupt 0 PIN 19" 17| 8bits) | 8bits) Interrupt
1 1
TRO E TRO 0
GATE When C/T = 0 (Default), GATE When C/T = 0 (Default),
INTO PIN 3F. 6 INTO PIN 8F 1
T|me[sec]= &0 3 28 T|me[sec]= 8 3 1
c 12 =+ c 12
[Mode 0] [Mode 1]
TMOD.2 MOD.2
cIT CIT
|
Foscf—1/12 : FoscH 1/12 |
|
MROL . CONTROL
00, n TLO ! TLO - Timer 0
i 1901 Interrupt 10- ] i TFO
T0PIN 19! 1| (8bits) T0 PIN 9 ! (8hits) Interrupt
1
1
TRO _: TRO _l
RELOAD
GATE ___GATE
INTO PIN THO INTO PIN
(8hits) CONTROL
THO Timer 1
When C/T = 0 (Default), Fosc[11/12 °J:/° (8bits) TP ™ Interrupt
1
_ aF TR1)-----
Time[seck aeﬁg 3 (2° - THO)
c 12 =
[Mode 2] [Mode 3]
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6.8. Timer/Counter : Timer 1 Mode Description

CONTROL

Fosck1/12

TF1 > Interrupt

TRif ==~ RELOAD

[Mode 2]
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6.9. UART

E Simplified 8052 UART

V PCON (87h) : Power Control Register

(only UART Mode 1 is supported.)

SMOD1 - - POF GF1 GFO PD IDL

Data Size Baudrate R/W(0) R/W(1) R/W(O) R/W(0) R/W(O) R/W(0)
. SMOD1 : Timer 1 baudrate double in UART mode.
t 5
Mode 1 10 bits :::t:llg(i?) 1/32 x Timer 1 Overflow (SMOD1=0)
Stop bit(1) 1/16 x Timer 1 Overflow (SMOD1=1) V SCON (98h) : Serial Port Control Register

- - - REN - - T RI

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

E UART Mode 1
(Using Timer 1 Overflow)

. REN : Serial Reception Enable.
If user want to receive the data with UART, the REN flag

bit is set to 1.
2SMOD1 1 , Tl : Transmission Interrupt Flag. Must be cleared by S/W.
Baudrate = X Fose X . RI : Reception Interrupt Flag. Must be cleared by S/W.
12 X[256 1T (TH1)] ) .
V SBUF (99h) : Serial Data Buffer Register
SBUF.7| SBUF.6| SBUF.5| SBUF.4| SBUF.3| SBUF.2| SBUF.1| SBUF.0
[Baudrate Examples]
R/W(0) R/MW() R/MW(0) R/MW(O) R/MW(@O) R/MW(O) R/MW(@O) R/W(©O)
IRy < . Transmission buffer and reception buffer are separated.
UART Read and Write address are same.
Baudrate Fosc[MHz] | SMOD1 Reload ’
Mode CIT Mode Value
(TH1) V TH1 (8Dh) : Timer/Counter 1 High Byte Register
62.5 KHz 12 1 0 FFh TH1.7 | TH1.6 | TH15 | TH1.4 | TH1.3 | TH1.2 | TH1.1 | TH1.0
19.2 KHz 11.0592 1 0 FDh R/W(O) R/W(O) R/MW(O) RMW(O) RMW(@O) RMW(@O) RMW(@) RMW(0)
9.6 KHz 11.0592 0 0 FDh
Mode 2
4.8 KHz 11.0592 0 0 . FAh
Mode 1 8-bit
2.4 KHz 11.0592 0 0 Auto-reload F4h
1.2 KHz 11.0592 0 0 E8h
137.5Hz 11.0592 0 0 1Dh
110 Hz 6 0 0 72h
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6.9. UART : Mode 1 Function

Internal BUS
ioo
Timer 1 Write to . [
Overflow SBUF DS
Al Q SBUF
y B TXD
Lz 0o 1 CL YVVYVYYY (P0.2)
PCOR7 O Zero Detector
SMoODf---------
A 4 T
p| START SHIFT DATA
TX CONTROL SEN
'\ {116 F—>{7x cLock T
Serial Port:
Interrupt R
A
Sample AAA 4
LOAD|
1-t0-0 RX CLOCK RI SBUF >
Transition > START RX CONTROL
Detector 1FFh SHIF
yyy 1
RXD »| Bit Detector N
(PO.1) | {Input Shift Register J
(9 bits)
A )
Load SBUF > Shift
SBUF
Read SBUF :5 Z

Internal BUS
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6.9. UART : Mode 1 Timing

[Transmit]
TX Clock | | | | | | | | | | | | | |
Write to SBUF |
S1
SEND [ v |
Data [ |
Shift | | | | | | | ] |
TXD \starthit / DO X D1 X D2 X D3 X D4 X D5 X D6 X D7 ) Stophit
Tl |
M]— /16 Reset
RX cLock __ | | IIl | | | | | | | | | | |
RXD |startbit / DO X D1 X D2 X D3 X D4 X D5 X D6 X D7 Y Stophit
Bit Detector
Sample Times |I||| Iml |||||| |||||| |||||| |||||| |||||| |||||| Il'l IIIIII IIIIII
Shift | | | | | | | | | | |
RI I
@) CORERIVER
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6.10. PWM (Pulse Width Modulator)

. Mod Descripti
E Intelligent 2 -channel 8-bit PWM s il
. 8-bit Mode 8-bit Compare
E PWM Data buffer Update (8-bit / 6 -bit Counter Overflow Update) ) )
. 2-bit Extension Compare &
(2+6) -bit Mode .
. 6-bit Compare
E PWM Counter can be cleared by S/W.
E PWM is stopped or started (resumed) by S/W. R R e

FOSC

POSEL | PS2_Po| PS1_Po| PS0_Po|MoDE_Pd RL_PO | CLR_PO/RUN_P(

RIW(O) RMW(O) RMW(O) R/MW(O) RM(O) RM(O) RM(@O) R/MW(O)

, POSEL : PWM Waveform Output to Port.
, PS2_ PO, PS1 PO, and PSO_PO :Clock prescale ratio Selection.

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

Fosdl, 12, 14, 18, 116, 32, 164, /128.

+— PWMCON][6:4
[6:4] . MODE_PO : 8-bit/ (2+6) -bit Counter Mode Selector.

l:PW M

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

PWM Counter
lzl6[5[4(3[2[1]0]

Overflow . RL_PO : PWM data update mode selector.
PWMIF Interrupt RL_P0=0, update at 6-bit Counter Overflow.

RL_PO0=1, update at 8-bit Counter Overflow.

., CLR_PO :Counter Reset Enable. Clear by H/W.
., RUN_PO :Counter Start Enable.

8-bit PWM Data

¥

PWMD

@> CORERIVER

V PWMIF (DDh) : PWM Interrupt Register
oo use (>PW T T[] T o]
Generation p
(2+6) bit RIW(0)
pr— )
V PWMD (DEh) : PWM Duty Data Register
Comparator
| PWMD.7| PWMD.Gl PWMD.5| PWMD.4| PWMD.3| PWMD.2| PWMD.ll PWMD.OI

RIW(O) RMW(O) RMW(O) R/MW(O) RM(O) RM(O) RM(@O) RW(O)

* PWM Block is the same as PWM Block.
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PWM : 8 -bit Mode Pulse Generation

Clock Count Clock Count Clock Count Clock Count Clock Count
000h 100h 200h 300h 400h

| | | | |
I I I I I

PWM Clock # - # #

(Fosd1)
| | | | |
PWM Out | | | | |
(PWMD = 00h) | Low | | I I
f t f t i
I I I I I
| | | | |
PWM Out : 1 Clock Cycle : : : :
(PWMD = 01h) ' | | ' I_I I_I I_I |
| ] ] ] ]
| | | |
| | | | |
PWM Out

(PWMD = 80h) ‘ - \
| (50% Duty) | | | I
| | | | |
| | | | |
PWM Out | | | | |
(PWMD = FFh) | | 1 Clock Cycle I_I I_I U
I I I
1 1 1
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6.11. PWM : The (2+6) -bit Mode

Clock Count Clock Count Clock Count Clock Count Clock Count
00h 40h 80h COh 100h
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6.11. PWM:The (2+6) -bitMode ( Cont 6d)
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