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€ CORERIVER MiDAS2.1 NI&=22 =2 80C52 S & 00322 E&H S0/

80C52= Lt =IO 38K HiF=CF.
Jlvs. 12

& TAQ 2SS MEX

—_ O M

v 1IJIAHIN F=J[=4

Aecd X<
=" T

€ MIDAS2.1 Ni&=22 FII FBal=2=:

v 10 bit ADC / 8-bit PWM 7/ 12C / UART / WDT / LVD / POR.

@> CORERIVER

X

AE X0 Eelet MDS & & XMlSgetll.

MiDAS2.1 Family

[3]



¢ CPU
v 8-HIE E{£280C52 2%
v 428 I /1 IJ1AH0 =D
v Intel 80C521 HHON =& S8

7 KBytes FLASH + 1 KByte User EEPROM
512 Bytes RAM
S M 2.2V ~ 5.5V
S =1k
% CH 20MHz @4.5V ~ 5.5V
v Z[§ 12MHz @2.2V ~ 3.3V
PN

=& 25:-40 °Cto 120 °C

ZICH 30002 =2 )& Jt=s I/0 Pins
v" Pull-up A, Open drain, Push-Pull &

TTL 2 CMOS =& =¢| dlZ
g ZEa=
L= & 22ad0lH.

28-I< 10-H| & ADC
v %0 100KSPS (@F o = 10 MHZ)

v Zg2 ) Jis 28 2 1k

¢ 212 16-H| E Timer/Counter

L R K R 2

<

: 12MHz@3V(+/-1%)

® 660 O
Pl
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* 6 ¢ o

*

1-7€ 8-HIE 1= PWM
16-H1E T2 1 Jis
I2C Master / Slave

13042 PIHEE Y&

v" Timer0/1, UART, WDT, PWM, LVD, ADC,
2-1°C, &4 2 =2
v S HHQHEE

Reset & 0F
v & W= power-on-reset
v 2|2 reset
v Y HE32 reset
v' Watchdog timer reset

Watchdog Timer

oA
fE=%

[

v active 85 : =0 8mA @3V, 12MHz
v o idle 8% ZH3mA @3V, 12MHz
v stop&E 2 S <0.1uA @2.2V

= 1uUA @ 5V

E.S.D. Protection: 2,000Vt X|
Latch-up Protection: £200mAJ} X|
491Xl 32-LQFP(TQFP) / 28-SOIC / 32-QFN
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RESETB  XTAL1  XTAL2 PO P1 P2 P3

RESET External
Osc.
Internal |« Port

| |
Ring .| Controller { ? { ?
“_osc. 10bit

Interrupt

ADC | |Controller, MDS ISP/IAP ‘_’Eg' MDS_SCL

Controllen Controllen MDS_SDA

0 s

CORE CPU BUS

) S ) S A A i s

Timer0 UART 12C 12C
LVD RAM FLASH EEPROM Timerl Master| | Slave
(512B)] | (7KB) (1KB)
e
VDD TX RX MSDA MSCL SSDA SSCL
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M AN - O
32 5555
=y (o [alalala)
~ : T
23 .ma-o
LI eee
B4 B1Bd b4 b4 b7 pd bg
ADCH14 /P34 [T]® B8 " 24 P0.0 / ADCHS7INTO / TVO
ADCH15/ P3.5 [2Z] B8 v 23] P0.1/ADCO/INT1/RXD
ADCHO / P1.2 / RESETB [3] Q0 8 23] P1.7 / ADCHS
ADCH1 / P1.3 [4] NN 3 2] P1.6 / ADCH7
TO / ADCH2 / P2.0 [5] 23 ",g [20] P1.5/ ADCH6
MDS_SDA / ADCH3/ P2.1 [§] oOF = 9] P1.4/ ADCHS5
SSDA / ADC11 / P2.2 [7] a0 5 18] P0.2/ ADCL/ INT2 / TXD / MDS_SCL
SSCL / ADC10 / P2.3 [E] NN W 17] P0.3/ADC2/INT3/ MSDA
BT B E| T E T
N\
NANNS S Ve, O] ® Voo
g P1.0 / XTALL [ P3.2 / ADCH12
MO N T WO M P1.1/ XTAL2 [3] ; P3.1 / ADCH11
538258888 ADCH14/P34 @ & 3 P3.0/ ADCHI0
Se ST ADCHO/PL2/RESETB [5] @ A [ P0.0/ADCH9/INTO/TVO
Q s 4 ADCHL/PL3 & O PO.1/ ADCO / INTI / RXD
[1SP Pin Configuration] © = 2 TO/ADCH2/P20 1 & 55 P1,7 / ADCHS
MDS_SDA/ ADCH3/P2.1 Bl Q P1.4 / ADCH5
[ 32-LQFP / 32-QFN] SSDA/ADCI1/P22 @ © P0.2 / ADC1 / INT2 / TXD / MDS_SCL
Vo (+3.3V) SscL/ADCIO/P23 M ¢ = P0.3 / ADC2 / INT3 / MSDA
Ve (GND) apco /P24 @ Q@ & PO.4 / ADC3 / MSCL
5 ADC8 /P25 @@ @ = PO.5 / ADC4
MDS_SCL (P0.2) CLO / ADC7 / P2.6 161 P0.6 / ADC5 / PWM
RESETB (P1.2) ADCH4 / P2.7 [ P0.7 / ADC6
MDS_SDA (P2.1)
[ 28-SOIC ]

@ If the operating voltage of target board is +5V,

don't connect Vp, cable pin of GenICE52 equipment.
@ Please, individually supply the voltage (+5V) to target board.
@ The other cable pins of GenICE52 are +5V compatible.
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= ghst 9% =5 Pins
Voo 01 o Ml -
XTAL1 / P1.0 = Crystal Input/Output (012X &) XTAL1/ P1.0
N = Schmitt Trigger /21, BIE 2 T2 02 s (Crystal Input)
==
- Pull-up ON/OFF Jt= XTAL2 / P1.1
XTAL2 / P1.1 - &8 2tA Open-drain/Push-pull & &4 (Crystal Output)
= 2|2 Reset 218 &S (JI=2XE)
_ s HE"S Tz )8 Jts
Ool=¢cd
RESETB / P1.2 JE - Pull-up ONJOFF Jt= RESETB / P1.2 / ADCHO
- 28 9tA Open-drain/Push-pull & &
. itt Trigger 2/, HIEZ T2 08 Jts P1.3 / ADCH1
Scmi Tiger 25, |
P1[7:3] IEY ull-up ON/ = P1.5 / ADCH6
- - £ 24! Open-drain/Push-pull & &4 P1.6 / ADCH7
- Push-pull & &4 (O|=2X1&) P1.7 / ADCHS
P0.0 / ADCH9 /INTQ / TVO
P0.1 / ADCO / INT1 / RXD
= Schmitt Trigger /21, BIE 2 T2 024 s PO.2 [ Abe L T2 /e
PO[7:0] oz - Pull-up ON/OFF Jts \ P0.3 / ADC2 / INT3 / MSDA
- 23 ¢4! Open-drain/Push-pull & & P0.4 / ADC3 / MSCL
- Push-pull & &4 (JI12X1H) P0.5 / ADC4
P0.6 / ADC5 / PWM
P0.7 / ADC6
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Symbol Direction Description Share Pins

P2.0 / ADCH2 / TO

P2.1 / ADCH3 /
MDS_SDA

P2.2 / ADC11 / SSDA

= Schmitt Trigger /&3, HIEE T2 & Jt=
- Pull-up ON/OFF Jt=s

. | =cd
P2[7:0] BES - 22} 24! Open-drain/Push-pull &€ i f el
- - =cd dlAl =2 S *
P2.6 / ADC7 / CLO
P2.7 / ADCH4
P3.0 / ADCH10
= Schmitt Trigger 22, HIEY T2 Jts P3.1/ ADCH11
P3[5:0] o1 = o - Pull-up ON/OFF Jts P3.2 / ADCH12
' s=- - £3 2tAl Open-drain/Push-pull i & P3.3 / ADCH13
- Push-pull £ gt&l (O] 2 H) P3.4 / ADCH14

P3.5 / ADCH15
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6.1. Memory 11X

1FFFh
EEPROM
1cooh [| MOV
1BFFh 1,024 Bytes
1kB

Refer to Family Table

Refer to Next Slide.

Internal SFR Map
FLASH ---Y___
FFN hternal
7,168 Bytes ' SFR
(7kB) : Rc/)oxll\ﬂ (Only
fan } Ol 1 pirect)
80h' Indirect)
80 x 8 bits ZFh
(Scratch Pad) Internal
30h RAM Int |
- (Indirect 00FFh {4 e
16 x 8 bits (128 bits) or Direct) (MOVX)
0000h . 00h 0000h
Bit Addressable
20h 256 Bytes
18h |Ro[R1|R2|R3|R4|R5|R6 [R7] BANK3
Interrupt Vector 10h [RO|R1|R2[R3|R4|R5|R6|R7] BANK2
08h [Ro[R1|R2|R3[R4|R5[R6|R7] BANK1
00h [Ro[R1|R2|R3[R4|R5[R6|R7] BANKO
[ On-chip Program Memory ] [ On-chip Data Memory ]
(Read/Write with IAP) (Read and Write)

@ 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

7Fh

00h

@5 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

\

[ ] :Newlyadded SFR at MiDAS2.1 Family

I:I : Reserved for future use.

EIP EEAEN

B PODIR P1DIR P2DIR | P3DIR

EIE ADCR | ADCON
ACC |ADCSELH| ADCSEL | ALTSEL | POSEL P1SEL P2SEL P3SEL
WDCON | ADCHL | ADCHH [ADCHSEL | PWMCON PWMD

PSW POTYPE | P1TYPE | P2TYPE | P3TYPE

PMR STATUS

IP OSCICN

P3

IE

P2 I2C_MCON | I2C_MDEV | I2C_MADR | I2C_MNUM |I2C_MSCL| I2C_MSCH
SCON SBUF [I2C_SCON | I2C_SDEV | I2C_SADR | I2C_DAT [I2C_MDAT

P1 EXIF CLKOFF | RINGCON [LVDCON | LVDST
TCON TMOD TLO TL1 THO TH1

PO SP DPL DPH PCON

MiDAS2.1 Family

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

[10]



6.2. SFRO| CH

€ 80C52 SFR Registers € Newly added SFR Registers at MiDAS2.1 Family
Register Name Reset Value Register Name Reset Value

ACC Accumulator 00000000 POSEL Port 0 Pull-up Control 00000000
B B 00000000 P1SEL Port 1 Pull-up Control 00000011
PSW Program Status Word 00000000 P2SEL Port 2 Pull-up Control 00000000
SP Stack Pointer 00000111 P3SEL Port 3 Pull-up Control **000000
DPTR Data Pointer (2 bytes) POTYPE Port 0 Type Control 00000000
DPL Low Byte 00000000 P1TYPE Port 1 Type Control 00000000
DPH High Byte 00000000 P2TYPE Port 2 Type Control 00000000
P3TYPE Port 3 Type Control **000000

PO Port 0 11111111
P1 Port 1 11111111 PODIR Port 0 Input/Output Control 11111111
P2 Port 2 11111111 P1DIR Port 1 Input/Output Control 11111111
P3 Port 3 **111111 P2DIR Port 2 Input/Output Control 11111111
— P3DIR Port 3 Input/Output Control **111111

1P Interrupt Priority 10*00000
IE Interrupt Enable Control 00*00000 ALTSEL Alternative Function Control 000000**
TCON Timer/Counter 0/1 Control 00000000 PWMCON PWM Control 0000*000
TMOD Timer/Counter 0 Mode Control ****0000 PWMD PWM Duty Data 00000000
THO Timer/Counter 0 High Byte 00000000 ADCON ADC Control & ADC Result Low 0010*000
TLO Timer/Counter 0 Low Byte 00000000 ADCR ADC Result High 00000000
TH1 Timer/Counter 1 High Byte 00000000 ADCSEL ADC Channel Selection Low and MUX Selection 11111111
TL1 Timer/Counter 1 Low Byte 00000000 ADCSELH ADC Channel Selection High 11111111
ADCHL ADC High Channel Selection High 11111111
SCON Serial Control *HRKQ**00 ADCHH ADC High Channel Selection Low 11111111
SBUF Serial Buffer 00000000 ADCHSEL | ADC High Channel Selection 0***0000
PCON Power Control 0**10000 EEAEN EEPROM Access Enable FREAAEXQ

* : Don’t touch bit.
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6.2. SFROl CHgt 2=

€ Newly added SFR Registers at MiDAS2.1 Family (Cont'd)

Register Name Reset Value
WDCON Watchdog Timer Control 11010000
PMR Power Management Control KK QRHK
EXIF Added External Interrupt and LVD Control **000101
EIP Extended Interrupt Priority **00**00
EIE Extended Interrupt Enable **00**00
STATUS Crystal Status el Vot
OSCICN Internal Ring Oscillator Control ***x1100
CLKOFF Clock Control for Minimizing Power Consumption **00*000
RINGCON [Internal Ring Oscillator Tuning 01100000
LVDCON Power Fail Interrupt Source Selection **x%%000
LVDST Current Power Supply Status 00000000
12C_MCON |[I2C Master Control ***00000
12C_MDEV [I2C Master Device Address 00000000
12C_MADR |I2C Master Memory Address 00000000
12C_MNUM |I2C Master Multi-byte Number 00000000
12C_MSCL |I2C Master Clock Scale Factor Low Byte 00000000
12C_MSCH |I2C Master Clock Scale Factor High Byte 00000000
12C_MDAT |I2C Master Data 00000000
12C_SCON [I2C Slave Control *000*000
12C_SDEV [I2C Slave Device Address 00000000
12C_SADR |I2C Slave Memory Address 00000000
12C_SDAT |I2C Slave Data 00000000

* : Don’t touch bit.

@> CORERIVER
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6.3. Instruction Set Summary

€ 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
e INC Increment ANL AND bit
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
B e
ANL AND J Jump !f b!t !s set
JNB Jump if bit is not set
ORL OR JBC Jump if bit is set & clear
XRL Exclusive OR P
CLR Clear ACALL Absolute Call
Loaical CPL Complement LCALL Long Call
9 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 LJIMP Long Jump
SWAP Swap Nibbles SIMP Short Jump
JMP i
MOV Move Data Branch Jump YVIth Dl.:’TR
Jz Jump if ACC is zero
Move Move Code INZ Jump if ACC is not zero
MOVX Move Data to Ext. RAM P
CINE Compare and Jump
PUSH PUSH .
Data Transfer if not equal
POP POP
DJINZ Decrement and Jump
XCH Exchange if not zero
XCHD Exchange Low-digit NOP No Operation

@5 CORERIVER

MiDAS2.1 Family
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6.4. CPU Timing

¢ Comparative timing of the MiDAS2.1 family and Intel 80C52

XTAL1

IR X INSTO X INST1 >:< INST2 X INST3 X ><
OV W
CORERIVER ——— | | ‘ | |
furbocore, o | L[+ | o]t L]
porTO X 1nsto XaopL X mstt xapbLaX mst2 XaoL3X mss X X | T X X
| | 1 I | I 1 I | I 1 I I
PORT2  ADDHO X  ADDHI X  abH2 X aoH3 X! | 11X
| | | | |

| | | [ [ [ [
| | | | '1—byte 1'—maclhine' Cyc[e Ingtrucltion (4 clocks)
S1S2,S3;S4 ) | 0 000
| | | | | | | | | | | |
| |
| |

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

|

|
|
|
| S5 | S6 | S7 | S8 | S9 |S10{S11|S12]

S3

|
IR INSTO >|< INST1 >|< INST2

S4

Intel

80C52 ae [
PSEN I I
‘ | |

PORTO :>< ADDL_12 >< INST12 ADDL_21 INST21 ADDL_22 INST22 ><:

PORT2 :>< ADDH_12 X ADDH_21 X ADDH_22 X
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o1 24 0f Turbo Core W77C32 DS80C320 87C52
=< (CORERIVER) (Winbond) (Maxim) (Intel)
MUL AB
DIV AB 12 clocks 20 clocks 20 clocks 48 clocks
MOVC A, @A+PC 8 clock ock I
MOVC A, @A+DPTR 8 clocks clocks 12 clocks 24 clocks
JMP @A+DPTR 8 clocks 8 clocks 12 clocks 24 clocks
RET lock lock
RETI 8 clocks 8 clocks 16 clocks 24 clocks
INC DPTR 4 clocks 8 clocks 12 clocks 24 clocks
DEC DPTR 4 clocks 8 clocks Not exist Not exist
Others Same Same Same -

@> CORERIVER
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CHXH: PORTO[7:0]

¢ JI=XE22 Pull-up0l ONEl A EHS| Push-pull 2 Al
& PO[7:0]7F ADC 2202 8= 4 QIC}: ADC6 (P0.7) ~ ADCO (P0.1) 12|12 ADCH9 (P0.0).
@ Read-Modify-Write 22 01= S X pin0l OtLI2t SFR I NIAEIE 9l =C},

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

v POTYPE (D4h) : Port 0 Z2{ 94! H|0f I X AE

POTYPE.7 [POTYPE.6 | POTYPE.5 | POTYPE.4 | POTYPE.3 [ POTYPE.2 | POTYPE.1 | POTYPE.O

PODIR.1 POTYPE.1] | POSEL.1

R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(O0) . )
® 0 = Push-pull 2 (712 X&) / 1 = Open-drain & E E
v PODIR (F4h) : Port 0 &3 MO dIXIAH

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

RAW(1) R/W(1) R/W(L) R/W() RW(L) RW(1) RW(1) Rw(1) — CPUBUS< P0_1Q

e0=5%/1e (JI2XE) SFRQB

v POSEL (E4h) : Port 0 Pull-up X 01 &I XI AE

POSEL.7 | POSEL.6 | POSEL.5 | POSEL.4 [ POSEL.3 | POSEL.2 | POSEL.1 | POSEL.0

Alternate Output

R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) Alternate Enable
® 0 = Pull-up ON (712 XI &) N |
® 1 = Pull-up OFF, ADC_EN (ADCON[7]) = 1 Digital Input- \I
v/ PO (80h) : Port 0 &l XI A E o/
ADCO Input+ 1 O—
po.7 | P06 | P05 | P04 | PO3 | PO2 | PO.L | POO | T L. DO"'J

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

v ADCSEL (E2h), ADCSELH (E1h), and ADCHH(DA)
: Refer to Next Slide
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AL PORTO[7:0] (A=)

v ADCSEL (E2h) : ADC M€ & & ot & MUX & &
CH2 | CH1 | CHO

ADC3B | ADC2B | ADC1B | ADCOB | CH3

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

g g 0Mols

® ADCXB = 0 : ADCX 2= 21001 = & CI Xl

v  ADCSELH (E1h) : ADC M2 & & &2 dIXAH
ADC11B |ADC10B | ADC9B | ADC8B | ADC7B | ADC6B | ADCSB | 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)

® ADCXB=10: g = Mol

2= eloiolE & CUKE &

v ADCHH (DAh) : ADC & ?l THE &8 &2 el KIAH
ADCH11B

ADCH10B| ADCH9B | ADCH8B

ADCH15B | ADCH14B | ADCH13B | ADCH12B
R/W(1) R/W(1) R/W(1) R/W(1) R/W(1) R/W(1) R/W(1) R/W(1)
E olad El}\'llolg

® ADCHXB=0: &% 20012 & CIKIE Y=

@> CORERIVER

MiDAS2.1 Family
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CHXH: PORTL[1:0] (XTAL1/XTAL2)

¢ XTALL/XTAL2Z2 =3 A2 A AIEE = UCH

€ Read-Modify-Write @& 0{= &AL pin0O| OtLI2t SFR dIXIAHE &=L
v ANL / ORL / XRL / JBC / CPL / INC / DEC / DINZ / MOV PX.Y, C / CLR PX.Y / SETB PX.Y

v P1TYPE (D5h) : Port 1 =& 4! X0 I XAH IOXEN || P1DIR.O P1TYPE.O| | P1SEL.0
| P1TYPE.7 | PlTYPE.6| P1TYPE.5 | P1TYPE.4 | P1TYPE.3 | P1TYPE.2 | P1TYPE.1 | P1TYPE.0| E E
R/W(O) R/W(0) RMW(0) RMW(O) R/W() RMW() RMW(O) RW(O) .,@O‘ V V
® 0 = Push-pull = (JI2X1 &) / 1 = Open-drain & ' |
v P1DIR (F5h) : Port 1 2152 HI0f &I Xl AE : 3 c/ B
CPU BUS < XTAL1
P1DIR.7 |P1DIR.6 | P1DIR.5 [P1DIR.4 [ P1DIR.3|P1DIR.2 | P1DIR.1 [ P1DIR.0 .0 5 & / P1.0
SFR . :
RAW(L) RW() RW(L) R/W(L) R/W(L) RMW() RW(L) R/W() Q 3—1
— Ola = X~
e0=5 /1= (CIE=PNES)) | XTOFF
v P1SEL (E5h) : Port 1 Pull-up X0 21 XI AH Sl M |
P1SEL.7 | P1SEL.6 | PISEL.5 | P1SEL.4 | P1SEL.3 | P1SEL.2 [ PISEL.1 | P1SEL.0 AMP
RAW() R/W(0) R/W(O) R/W(0) R/W(0) R/W(0) R/W(L) R/W(1) @o{
® (0 = Pull-up ON
® 1 = Pull-up OFF (71 =X &), ADC_EN (ADCON[7]) = 12 [ -{--- ({/
Q ! !
v P1 (90h) : Port 1 &l X A CPUBUS*>1pq 4 ; ; XT,’;LIZ
SFR o—-OD_{ ! ! / P1.
P1.7 P1.6 P1.5 P1.4 P1.3 P1.2 P1.1 P1.0 Q ! !
R/W(1) R/W(1) R/W(1) R/W(1) R/W(1) R/W(1) R/W(1) R/W(1) A A
Digital Input < | l |
v ALTSEL (E3h), PMR (C4h), STATUS (C5h), and EXIF (91h) | : !
: Refer to Next Slide PIDIR.1|  |PITYPE.1| |P1SEL.1

€ CORERIVER MiDAS2.1 Family ~ [18]



TtXF: PORTL[1:0] (XTAL1/XTAL2) (A=)

v/ ALTSEL (E3h) : Alternate J1s M0 &l XI AE

IOXEN |IORSTEN| CLO |[PWMOO| TVO X

R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0)
® JOXEN = 1: XTAL12 XTAL2= &= HU=Z ALEE += UL

v PMR (C4h) : && 2tc| Mo dl XIAH

- - - - | xToFF | -

R/W(0)
® XTOFF : 2|2 crystal LAIHI0IEE s LHE W CIMOIS
1= 2|2 crystal FXI.
0 = 22 crystal S& 12X H).
XT/RG = 12! [ XTOFF HIEE 12 & &otXl Let..

v/ STATUS (C5h) : Crystal &l 2l XIAH

- - - XTUP - -

R(0)

® XTUP : Crystal oscillator o+& &HEH. (2 % crystal oscillator)
Crystal clockO| 2+& 21 X[(1) Ot XI(0)E LtEHHCY.
2= 32 reset 0l SHE A It A1 EHCH.
XTOFF HIE &€& =0l ostERAI It 22 HSHCE
XT/RG (EXIF 3) = 12 [ Power-downOlA HH Li= S

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

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

® XT/RG: AlAg 22 set,
0= & QUA0IEHE AAY 22102 de
1=9/% 232 AlIAY 2202 de,

@> CORERIVER
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CHRt: PORT1[7:2]

¢ JI=X 22 Pull-up0l ONE! AFEHS| Push-pull 22 gHAl
® P1[7:2] = ADC 22O 2 AIEE 2 QICH: ADCHS (P1.7) ~ ADCH5 (P1.4), ADCH1 (P1.3), and ADCHO (P1.2).
@ Read-Modify-Write 22 0{= X} pin0l OFLI2t SFR A XIAEE 24 =L,

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

v P1TYPE (D5h) : Port 1 £2 Al &0} &l Xl AE

P1TYPE.7 | PLTYPE.6 | PITYPE.5 | PITYPE.4| PLTYPE.3 | PTYPE.2 | PITYPE.1 | P1TYPE.O
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 = Push-pull & (9I2XI&) /1 = Open-drain £

P1DIR.2 P1TYPE.2| [ P1SEL.2

v PADIR (F5h) : Port 1 2= M I XIAH i
P1DIR.7 [P1DIR.6 | P1DIR.5 | P1DIR.4 | P1DIR.3 | P1DIR.2 | P1DIR.1 [P1DIR.0 CPUBUS*> o 7L || & &
R/W(L) R/W(1) R/W(1) R/W() R/W() R/W() R/W(L) R/W(1) SFR

! OF ——<] P12
e0=5=/1=9% (JI=2X3d)

v P1SEL (E5h) : Port 1 Pull-up MO &l Xl AH Alternate Output
P1SEL.7 | P1SEL.6 | P1SEL.5 | P1SEL.4 | P1SEL.3 | P1SEL.2 | P1SEL.1 | P1SEL.0 Alternate Enable
R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(1) R/W(1) .

Digital Input )
® 0 = Pull-up ON (12X &)
® 1 = Pull-up OFF, ADC_EN (ADCON[7]) = 1& ™ )
P ( 7D ADCHO Input < O:/O—
vPL(Oh):Port1@XIAE T e Po----
P1.7 P1.6 P1.5 P1.4 P1.3 P1.2 P1.1 P1.0 ADCHOB

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

v/ ALTSEL (E3h), ADCHL(D%h), and ADCHH (DAh)
: Refer to Next Slide

€ CORERIVER MiDAS2.1 Family ~ [20]



CHAL: PORTL[7:2] ()

v/ ALTSEL (E3h) : Alternate J1s M0 &l XI AE
IOXEN |IORSTEN| CLO |PWMOO| TVO X
R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0)
® IORSTEN = 1: RESETB= £ &3 U2 AtEE &= UL
v ADCHL (DSh) : ADC At9| T2 S 512 &l X AH
ADCH7B | ADCH6B | ADCH5B | ADCH4B | ADCH3B | ADCH2B | ADCH1B | ADCHOB
R/W(1) R/W(1) R/W(1) R/W(1) R/W(1) R/W(1) R/W(1) R/W(1)
® ADCHXB = 0 : ADCHX /& 2100l (CIXIE 24 CIAIolE).
v ADCHH (DAh) : ADC &/2| [HE ME8 &2 dAIAH
ADCH15B |ADCH14B (ADCH13B [ADCH12B [ADCH11B |ADCH10B | ADCH9B [ ADCH8B
R/W(1) R/W(1) R/W(1) R/W(1) R/W(1) R/W(1) R/W(1) R/W(1)
g 2= fMolS).

® ADCHXB = 0 : ADCHX & & 210i0l= (CI Xl

@> CORERIVER
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CHR}: PORT2[7:0]

¢ JI2XE 22 Pull-upOl ONEl AMEH 2| Push-pull & 2HA],
¢ P2[7:0]7} ADC gi2ic2% M A SIC}: ADCH4 (P2.7), ADC7 (P2.6) ~ ADC11 (P2.2), ADCH3 (P2.1), 12/ ADCH2 (P2.0).
¢ Read-Modify-Write @& = ©HAF &0| OtL| 2t SFR dI KNI AHE & =L,

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

v P2TYPE (D6h) : Port 2 £2 Al &0} &l Xl AE

P2TYPE.7 [P2TYPE.6 | P2TYPE.5 | P2TYPE.4 | P2TYPE.3 [ P2TYPE.2 | P2TYPE.1 | P2TYPE.O

P2DIR.2 P2TYPE.2| [ P2SEL.2

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 = Push-pull & (J|2XI&)/ 1 = Open-drain & I E

<
v P2DIR (F6h) : Port 2 2 =3 X0 &l XIAH %O(

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

RW(L) R/W(1) R/W(1) R/MW(1) R/W(1) R/W(1) R/W(1) R/W(1) CPU BUS < P22
SFR ’—|X| P22

e0=== /1= (JI=2X3d) QB _’4_<)|:>_<

v/ P2SEL (E6h) : Port 2 Pull-up Control Register Alternate Output

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(O)

Alternate Enable

® 0 = Pull-up ON (PI=2XI8) i < |
e 1 = Pull-up OFF, ADC_EN (ADCON[7]) = 12 [} Digital Input N
v P2 (AOh) : Port 2 &I XIAH ADC11 Input- Oi/()—
P2.7 P2.6 P2.5 P2.4 P2.3 P2.2 P2.1 20 YTttt ‘l>0____
RAW(L) R/W(L) R/W(L) R/W(L) R/W() R/W() RW() R/W(L) ADC11B

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

v ADCSELH (E1h) : ADC M2 & & &2 dIXAH

=

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)
® ADCXB = 0 : ADCX 2= 210i0l= & CIXIE &= CIAlIOIE

=2 =

v ADCHL (D9h) : ADC &9l & S 519 X A

(D]

ADCH7B | ADCH6B | ADCH5B [ ADCH4B [ ADCH3B | ADCH2B | ADCH1B | ADCHOB
R/W(L) R/W(L) R/W(1) R/W(L) R/W() R/W() R/W() R/W(L)
® ADCHXB = 0 : ADCHX /2! 210102 (CIXIE 22 CIH0lL).

= g
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CHRH - PORT3[5:0]

¢ JI=XXO2 Pull-upOl ONE AFEH2| Push-pull 21 Al
& P3[5:0]0} ADC /21025 MFEIC}: ADCH15 (P3.5) ~ ADCH10 (P3.0).
@ Read-Modify-Write ¥ & 0{= S+X 10| OfLI2F SFR A KIAEHZ =L,
v ANL /ORL / XRL /JBC/ CPL/INC/ DEC/ DINZ / MOV PX.Y, C/ CLR PX.Y / SETB PX.Y

v P3TYPE (D7h) : Port 3 22 &HAl R0f &l XI AH

P3TYPE.5 [P3TYPE.4 P3TYPE.3|P3TYPE.2 | P3TYPE.1 | P3TYPE.O

R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) I ,
® 0 = Push-pull £ (J|=2XI&) /1 = Open-drain & E E

v P3DIR (F7h) : Port 3 2052 HIOf &I X AH .%O(

- |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) CPU BUS <>

Q
°0=%2/1=922 (=g P2
==/ ( ) SFR ——] p3.2
v P3SEL (E7h) : Port 3 Pull-up X O 2l XI A& QB —@

- - | P3SEL.5 | P3SEL.4 | P3SEL.3 | P3SEL.2 | P3SEL.1 | P3SEL.0

® 0 = Pull-up ON (I 2XI%) Alternative Enable
® 1 = Pull-up OFF, ADC_EN (ADCON[7]) = 1

v P3 (BOh) : Port 3 & Xl AEf

P3DIR.2 P3TYPE.2| [ P3SEL.2

Digital Input- |
= P3.5 P3.4 P3.3 P3.2 P3.1 P3.0 \I
RAW(L) RMW(L) R/W() R/W(L) R/W(1) R/W(1) ADCH12 Input < e
v ADCHH (DAh) : ADC 49| [Hg S& A9l XA T 1>°
ADCH15B|ADCH14B|ADCH13B|ADCH12B|ADCH11B|ADCH10B| ADCH9B | ADCH8B ADCH12B

R/W(1) R/W(1) R/W(1) R/W(1) R/W(1) R/W(1) R/W(1) R/W(1)
® ADCHXB = 0 : ADCHX & & 2l0il0l= (CIXIE & CIAI0IS).

€@ CORERIVER MiDAS2.1 Family [24]



6.6. LVD (A& ZB=2=)

¢ = L§= power-on reset
v 2.0V Power Fail interrupt range

¢ 2z W= power-fail interrupt A
v 2.2V /2.4V/26V/2.8V/3.0V/3.2V/3.6V/4.0V 5.0
v/ LVDST (97h) : LVD AEH &l XIAH ED A{
a 2.04---%
LVD7 LVD6 LVD5 LVD4 LVD3 LVD2 LVD1 LVDO >
R(O) R(0) R(0) R(O) RO) RO) RO RO 0
® VD7 =1 when VDD < 4.0V.
® LVD6 =1 when VDD < 3.6V. 2.0V 2.0V
® LVD5 =1 when VDD < 3.2V. POR reset |_| |_|

® VD4 =1 when VDD < 3.0V.
@ LVD3 =1 when VDD < 2.8V.
® VD2 =1 when VDD < 2.6V.
® VD1 =1 when VDD < 2.4V.
@ LVD0O =1 when VDD < 2.2V. PCON.1  EXIF.0

v LVDCON (96h) : LVD RO &I XIAH PD | BGS

- - - - LVDCON.2(LVDCON.1[LVDCON.0|

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

PCON.4
o LVDCON[2:0] : LVD OIE{2IE 32 A&, (MUX) L POF
® LVDCON[2:0] = 000b, LVD Interrupt Level = 4.0V (| 2 XI ). LVD | poR puise . » POR Reset
@ LVDCON[2:0] = 001b, LVD Interrupt Level = 3.6V. LVDST
® LVDCON[2:0] = 010b, LVD Interrupt Level = 3.2V.
® LVDCON[2:0] = 011b, LVD Interrupt Level = 3.0V. LVDST[7:0] WDCON.4
® LVDCON[2:0] = 100b, LVD Interrupt Level = 2.8V. PFI Pulse J[™ by
® LVDCON[2:0] = 101b, LVD Interrupt Level = 2.6V. } PFI interrupt
® LVDCON[2:0] = 110b, LVD Interrupt Level = 2.4V. [ ]
® LVDCON[2:0] = 111b, LVD Interrupt Level = 2.2V. LVDCON[2:0] EPFI
v WDCON (D8h), PCON (87h), and EXIF (91h) LVDCON WDCON.5

: Refer to Next Slide
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6.6. LVD (NA YL 2E32) ()

v WDCON (D8h) : Watchdog Timer MO &l Xl A&

WD1 WDO0 EPFI PFI WDIF | WTRF [ EWT RWT

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

® EPFI : Power-fail Q/E & E 2100I2
® PFI : Power-fail Q HE E Zel 1.

v EXIF (91h) : 92 OIHEE Z241 IXIAH

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

R/W(0) R/W(0) R/W(0) R(1) R/W(0) R/W(1)
® BGS : Band-gap &€ (OIZ2X&E = 1).

BGS = 02 [,
Band-gap block (LVD)2 power-down 2= 0l Al S &
OfXl 210 Ha 2C [HOF S&SHLE

BGS = 12 [,
Band-gap block (LVD)Z power-down 2E 0l S&.

v PCON (87h) : &3 MO el X\IAH

SMOD1 - - POF GF1 GFO PD IDL
R/W(0) R/W(1) R/W(0) R/W(0) R/W(0) R/W(0)
® POF DHB NE Sl

M0 HAXH, Ol EcH0= StEAAHO 2o &&= C.
® PD : Power-down (Stop) 2 &.
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6.7. WDT (Watchdog Timer)

¢ AR TS 2 Rz TZ 0| L=s&ol=e X2 2OHHTH
¢ WDT QIHEEZE AME8BolH =& & dE2 SHAIZICH
¢ 2N0IEHUZ M, WDT 2B E &= WDT reset2 MCUZ Stop Mode 201 M JH&Ct.
€ Watchdog AlZ2F =1t gt v WDCON (D8h) : Watchdog Timer Control Register
N N wD1 | wpo | EPFI PFI | WDIF | WTRF | EWT | RWT
WD1|WDO| CIE{EE Al2tE I (@4MHz) Reset Al2+Z= 1t (@4MHz)
R/W(1) R/W(1) R/W(0) R/W(1) R/W(0) R/W(0) R/W(0) R/W(0)
0 | 0 [ 1x2% clocks 16.38 ms | 1x2!6 + 256 clocks 16.45 ms
e WD[1:0] : WDT 23 =3=H| Z=(1/4/16/32)
0 | 1 | 4x2! clocks 65.54 ms | 4x216 + 256 clocks 65.60 ms e WDIF  : Watchdog EFOIH QIE{&IE Zei0
16 16 ® WTRF  : Watchdog EtOI0f Reset Sci 1. AZEANHZ B A,
1 0 [ 16x2% clocks 262.14 ms | 16x2% + 256 clocks | 262.21 ms ® EWT . Watchdog E}0I 0f Reset_&l Hol=
1 | 1 |32x26clocks | 524.29 ms | 32x2!6 + 256 clocks | 524.35 ms ® RWT  : Watchdog EFOIHE THEZAIZ
WDCON([7:6] EIE4
WD1 | WDO EWDT
Y WDCON.3 L
Fosc/ 1 - WDIF }— Interrupt
Fosc/ 4 —
FOSC /16 16-bit Counter
0scC 5 216 256 clocks
—>
Fooe/ 32 —> 15 Overfom Delay I_} WDT Reset
EWT
RESET WDCON.1
RWT WTRF |«
WDCON.0 WDCON.2

* RWT is only used with WDT mode 0 (WD[1:0] = [0,0]) for MiDAS2.1 Family (Refer to Application Note #009 (AN0Q9))
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6.8. Timer/Counter : Timer 0/1

¢ & =X 80C52 Timer/Counter?t Jls S &
¢ Time base= 12 22 =D|0|C}.

Mode| Mode 0 Mode 1 Mode 2 Mode 3
Timer (M1,M0=00)[(M1,M0=01)] (M1,M0=10) (M1,M0=11)
-bit T/C (TL
8-bit T/C, 8 .blt /C (TLO)
. . . = TimerQ QIEHEE
Timer0 | 13-bit T/C | 16-bit T/C s .
(TLO < THO) 8-bit T/C (THO)
= Timerl CIEHHEE
8-bit T/C
Timerl K& orgt s X otg
(TL1 € TH1)

v TMOD (89h) : Timer/Counter 0 2= M &I XIAH

GATE C/T M1 MO

® GATE

® C/T[2]

e M1, MO

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

: Timer 0 Gate Xl 0f. TRX(TCON Li)JF & & & 1 GATE=1

0l™, Timer x = 22 INTx pinO| high e i S &
(5t= 01 K 01). GATE=00| 2, Timer x=
TRx=10|H S& (AZEY O HOH).

: Timer 0 Counter/Timer J| s &l &€4,

0 = Foee/12E HZ5t= EHOIO. (D12 XIH)
1=TOpin2 EAE H =,

:Timer 0 2 & & &M,

[0,0] : Mode 0. 13-bit T/C.

[0,1] : Mode 1. 16-bit T/C.

[1,0] : Mode 2. 8-bit T/C, XIS &
[1,1] : Mode 3. Two 8-bit T/C

@5 CORERIVER

v/ TCON (88h) : Timer/Counter 0/1 HIO{ &l Xl A&

TF1 TR1 TFO TRO IE1 Im IEO

ITO

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

®TF1 :Timerl 2HE=Z= =0 .
® TR1 :Timer1 SZ&,
@ TF0 :Timer0 2HEZ<2 Zei1.
® TRO : Timer 0 S &,
e JF1 QAR 2HHEE 1 E.
oIT1 QAR CIHHYE 1 24l A& Zef.
Edge Detect (IT1=1). Level Detect (IT1=0).
O E0 :AF 2AHHEE 0 E2H1.
OIT0 : AR CIHHE 0 2Al A&t Zef.

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

v/ TLO (8Ah) : Timer/Counter 0 6t</ HIOIE 2l XI AH

TLO.7 | TLO.6 | TLO.5 | TLO.4 | TLO.3 | TLO.2 | TLO.1 | TLO.O
R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0)
v THO (8Ch) : Timer/Counter 0 & <[ HIOIE 2l XI A H
THO.7 | THO.6 | THO.5 | THO.4 | THO.3 | THO.2 | THO.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)
v/ TL1 (8Bh) : Timer/Counter 1 5t2 BIOIE &I XIAH
TL1.7 | TL16 | TLL5 | TL1.4 | TLL3 | TLL.2 | TLL.1 | TLL.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)
v' TH1 (8Dh) : Timer/Counter 1 & BI0|E &I XIAH
THL.7 | TH1.6 | THL.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(O)
MiDAS2.1 Family [28]



6.8. Timer/Counter : Timer0 2& &4H

Fosc [1/12 : Fosc | 1/12 !
' 1 O— 20 || Malt TFO Interrupt '  o— TLO | THO TFO Interrupt

0 0
TO PIN 19! ! (Sbits)|(8bits) T0 PIN 19! ! (8bits)|(8bits)
TRO N TRO o
_ GATE When C/T = 0 (Default), GATE When C/T = 0 (Default),
INTO PIN INTO PIN

-1 -1
Time[sec] = Fosc | o Time[sec] = Fosc | o0
12 12

[Mode 0] [Mode 1]
TMOD.2 TMOD.2
c/T c/T
Fosc 1/12 : Fosc 1/12 |
MGL o ! CONTROL
"% o] TLO ' : TLO Timer 0
[ e TFO Interrupt 16! 'O (ghi TFO
10 PIN ——5° L et g T0 PIN ——— | (8bits) Interrupt
TRO : TRO K
RELOAD
GATE GATE
INTO PIN THO INTO PIN
(8bItS) CONTROL
' THO Timer 1
When C/T = 0 (Default), Fosc 1/12 0):/0 (8bits) TF1 TR
-1 0
: F MR [SEESEE
Time[sec] =| 25 | x(2° —THO)
12
[Mode 2] [Mode 3]
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6.8. Timer/Counter : Timer1 2& 4%

CONTROL

’ TL1
Fosc [ /1297 (8bits) TF1 |—>Interrupt

TR | A RELOAD
8bits

[Mode 2]

@) CORERIVER
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6.9. UART

¢ tAstE 8052 UART v PCON (87h) : &2 XIOf &I XIAH
( 2% UART 2E 10+ X )
SMOD1 - - POF GF1 GFO PD IDL
Data Size Baudrate R/W(0) R/W(1) R/W(0) R/W(0) R/W(0) R/W(0)
. ® SMOD1 : UART 2= 0ll Al Timer 1 baudrate & bH.
(St bitO) o)« Timer 1 Overflow (SMOD1=0)
Mode1 | 10bits |8databit |, ) ier 1 Overflow (SMOD1=1) v x| A
Stop bit(1) = SCON (98h) : X2 Xt RIOf &I XIAE
- REN - - TI RI
R/W(0) R/W(0) R/W(0)
L 2 UART Modenl _ ® REN : ZI& 24l 0l0j0|2
(Timer 1 LHSE2 ALE) AFZ RO UARTZ GlIOIE| 4412 @IHCHeY, REN Z240 8
12 88 stet
2SMOD1 1 oTl 4l OIEME Zg§0. AZE0I0 2A5H AHEIOI0F &
Baudrate = X Fose X e RI A OHEE E. AZEJAHN 2 A O &
32 12 X [ 256 — (TH1) ] _
v SBUF (99h) : X1 G016 HIH &l K AH
[Baudrate Examples] 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(O) R/W(0) R/W(O)
LICRS o a4 HHES 22/50f AUCH
® 2J|ot M| =AE 2CH
Baudrate | oo | Foee [MHZ] | SMODI il = }
Mode C/T| Mode Value
(TH1) v' TH1 (8Dh) : Timer/Counter 1 & BI0|E &I XIAH
62.5 KHz 12 1 0 FFh TH1.7 | TH1.6 | TH1.5 | TH1.4 | TH1.3 | TH1.2 | TH1.1 | TH1.0
19.2 KHz 11.05924 11 0 FOh R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(O)
9.6 KHz 11.0592 0 0| voges | PO
48KHz| o 11.0592 0 0 o bit FAh
2.4 KHz 11.0592 0 0 | toroiongl  F4N
1.2 KHz 11.0592 0 0 Esh
137.5 Hz 11.0592 0 0 1Dh
110 Hz 6 0 0 72h
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6.9. UART : Mode 1 J|=S

Internal BUS

“0”
Timer 1 Wrggjg o]
Overflow DSQ SBUF
A
0 1 CL Y YYVYYYVY Y
PCORL7 O Zero Detector
SMOD1}--------- -
v |
»| START SHIFT DATA
TX CONTROL ——=
1/16 [ TX CLOCK 71 SEND
Serial Port:
Interrupt #Wll
y
v Sample vy
- LOAD
1-to-0 RX CLOCK RI SBUF
Transition > START RX CONTROL
Detector 1FFh SHIFT
W T ]
RXD Bit Detector V2
(P0-1) | |Input Shift Register] J
(9 bits)
A
Load SBUF »
SBUF
Read SBUF :E 2
Internal BUS

@, CORERIVER

Shift

X TXD
(P0.2)

MiDAS2.1 Family [32]



[Transmit]

TX Clock |]

6.9. UART : Mode 1 Timing

Write to SBUF

SEND

Data

Shift

| | | | | | | || |

TXD

Tl

\startbit/ DO X D1 X D2 X D3 X D4 X D5 X D6 X D7 Ystophit
|

[Receive]

RX CLOCK I

/16 Reset

Ill | | | || | | | | | | |

RXD
Bit Detector

[startbiyY DO X D1 X D2 X D3 X D4 X D5 X D6 X D7 Ystopbit

e m—mmm W mm Mmoo m

Sample Times
Shift

Il || || Il Il Il Il Il Il Il Il

RI
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6.10. PWM (ZA = BIX3|2)

¢ =8 1-71HE 8-HIE PWM
¢ PWMOIOIH HIH HAI(B-BHIE LHEZR M)
¢ PWMII2H=E AZEH A 2o 2 HE = QUL
® PWM=E 2ZEQ A2 2ot EXI& 2 =& (MIH)= L.
o v PWMCON (DCh) : PWM |01 &I X AEf
— IlD = POSEL | PS2_PO | PS1_PO |PSO_PO| - PWMF | CLR_PO |RUN_PO
ock Divide )
(1/2/4/8/16/32/64/128) [ PWMCON[6:4] RIW() R/W(0) R/W(0) R/W(0) R/W() R/W(D) R/W(0)
= PWM Clock (Fpypy) t0 ADC (Frpc) ®POSEL  : PO.622 PWM IFE £ 01010/ £,
when RUN_PO (PWMCON.0) = 1. ® PS2_P0, PS1_P0, PSO_P0 : 2% AEFH| HE,
A (except of FOSC/]') [0/0/0] = FOS(‘jll [0/011] - FOSdzl [0/1/0] = FOS('j4/
PWM Counter PWMCON.7 [0,1,1] = Fosc/8,  [1,0,0] = Fosc/16,  [1,0,1] = Fosc/32,
|7]l6]5[4[3][2]1]0] Overflow POSEL [1,1,0] = Fosc/64, [1,1,1] = Fosc/128
; * PWM 2 (Fpym)= ADCHI A Fogc/101 OFLIEH AFZ =L
—O/:/ ® PWMF : PWM QIEEE ZcH0. AZEAN 0 2ol A~H.
PWM O—>[J P0.6 ® CLR_PO : Counter Reset 2100 =. SIS Ul 2aH AAH.
Pulse ® RUN_PO : Counter Start 210{I0I=. PWM 2& (Fouyw) =& 210012

Generation| ¥, po.g ¥ PWMD (DEh) : PWM Duty GIOIEf &l X AE

‘ ALTSEL.4

PWMD.7 [PWMD.6 |PWMD.5 [PWMD.4|PWMD.3 |PWMD.2 |PWMD.1 [PWMD.0

Comparator PWMOO R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0)

8-bit Buffer v  ALTSEL (E3h) : Alternate J1s M0 &l Xl AH
TPWMD[7:O] IOXEN [IORSTEN| CLO |PWMOO| TVO X - -
R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(O
PWMD ) (0) (0) (0) (0) )

® PWMO0O0 :P0.02Z PWM ItE £ 2101012
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Clock Count Clock Count Clock Count Clock Count Clock Count

000h 100h 200h 300h 400h

| | | | |

| | | | |

il

(Fosc/1)

| | | | |

| | | | |

PWM Out | | | I I

(PWMD = 00h) | Low | | | |

i i i i i

| | | | |

: : : : :

PWM Out | 1 Clock Cycle | | | :

(PWMD = 01h) | |* ﬂ ﬂ ﬂ I

| 7;/_ | 7;/_ | 75/_ | 7;/_ i

| | | | |

| | | | |

| | | | |

PWM Out | I I I I
(PWMD = 80h) ‘ "

| (50% Duty) | | | :

| | | | |

| | | | |

PWM Out | | ! ! |

(PWMD = FFh) I 1 Clock Cycle i_i i_i i_i

| | | |
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6.11. ADC (Ot=227] CIXIE B

¢ 28-THE 10-H/E ADC (SAR S EH)

& Z0) 104ksps(X S ME %) @ Fupe = 10MHz & 5V. (Z T 52ksps @ Fpe = 5SMHz & 3V)

v ADCSELH (E1h) : ADC IHE & &8 &9 el AIAH

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)
® ADCXB = 0 : ADCX 2= 210iI0l= (CIXNE 2= 210101 =).

v ADCSEL (E2h) : ADC 2 &€ 519 & MUX &€ XK AH.

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

R/W(1) R/W(1) R/W(1) R/W(1) R/W(1) R/W(1) R/W(1) R/W(1)
® ADCXB = 0 : ADCX &= 20012 (CIXIE 2= CIAI0IE).

® CH[3:0] : ADC MUX Selection.
0000b = ADCO Selection (0h)
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)

@) CORERIVER

v  ADCHH (DAh) : ADC & THE & &f2 210l0I= dl X AH

ADCH15B | ADCH14B|ADCH13B |ADCH12B |ADCH11B|ADCH10B | ADCH9B | ADCH8B

R/W(1) R/W(1) R/W(1) R/W(1) R/W(1) R/W(1) R/W(1) R/W(1)
® ADCHXB = 0 : ADCHX & & el0il0l= (CIXIE &5 CIAIoIS).

v ADCHL (D9h) : ADC &% TS & & ot 2101012 2l XIAH

ADCH7B | ADCH6B | ADCH5B | ADCH4B [ ADCH3B | ADCH2B [ ADCH1B | ADCHOB

R/W(1) R/W(1) R/W(1) R/W(1) R/W(1) R/W(1) R/W(1) R/W(1)
® ADCHXB = 0 : ADCHX 2= 210i0l= (CIXIE 2= CIANIOIS).

v ADCHSEL (DBh) : ADC &% g &= el XIAH

CH_SEL - - - CHH3 CHH2 CHH1 CHHO
R/W(0) R/W(0) 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] - ADC[11:0] Enable / ADCH[15:0] Disable (Default)
1 = CHH[3:0] > ADC[11:0] Disable/ ADCH[15:0] Enable

® CHH[3:0] : ADC MUX Selection for High Channel
0000b = ADCHO Selection (0h) 1000b = ADCHS8 Selection (8h)
0001b = ADCH1 Selection (1h) 1001b = ADCH9 Selection (9h)
0010b = ADCH2 Selection (2h) 1010b = ADCH10 Selection (Ah)
0011b = ADCH3 Selection (3h) 1011b = ADCH11 Selection (Bh)
0100b = ADCH4 Selection (4h) 1100b = ADCH12 Selection (Ch)
0101b = ADCH5 Selection (5h) 1101b = ADCH13 Selection (Dh)
0110b = ADCH6 Selection (6h) 1110b = ADCH14 Selection (Eh)
0111b = ADCH7 Selection (7h) 1111b = ADCH15 Selection (Fh)
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6.11. ADC (OtE2=2_1 CIXIE &) i)

v ADCON (EFh) : ADC RO & ADC 21t 5+ 2l KI AE: SAR[1:0]

AD_EN |AD_REQ|AD_END| ADCF - ADIV | SARL | SARO
R/W(0) R/W(0) R(1) R/W(0) R/W(0) R/W(0) R/W(0)
® AD_EN : AD & 21010l 2.

® AD_REQ :AD & 23,
AD_ENDJ} 00l Al 12 & O, SHESUOI0fl 2 3H AHE.
® AD_END : 3 X ADC AEH.
0=ADCI} S= =,
AP XH= AD_END CH Al 0fl ADCFE 2015} Of

o

® ADCF : ADC Q/E{ & E =247,
ATEY0I0 25 AHE 0f0F &
® ADIV : ADC 22 22! (Fype) & EL.

0= AIAE 22 (Foo) /2. QI2XE)
1=PWM 22 22 (Foum)
PWM ClockOl Foso/10] OFLISH AF28t & UCH.
® SAR[1:0] :ADC Zi2to 5t9 £ HIE. (& 10 HIE)

v ADCR (EEh) : ADC Z 3} &9l 2l X AEf

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(O)
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6.11. ADC (Ot=227] CIXIE B

[ & Xt pinOil CHet ADC 23 [ E i &]

PO.1 PO.2 P0.3 P0.4 PO.5 PO.6 PO.7 P2.6
ADCOB | ADCI1B | ADC2B | ADC3B | ADC4B | ADCSB | ADC6B | ADC7B
P2.5 P2.4 P2.3 P2.2 - - - -
ADCSEL[3:0 - - - -
ADCSEL[7:4], [3:0] ADC8B | ADC9B | ADC10B | ADC11B
ADCSELH[7:0] CH[3:0] P1.2 P1.3 P2.0 P2.1 P2.7 P1.4 P1.5 P1.6
Py ADCHOB | ADCH1B | ADCH2B | ADCH3B | ADCH4B | ADCH5B | ADCH6B | ADCH7B
: I P1.7 P0.0 P3.0 P3.1 P3.2 P3.3 P3.4 P3.5
: ADCHSB | ADCHOB | ADCH10B | ADCH11B | ADCH12B | ADCH13B | AD14HCB | ADCH15B
ADCO " O—>
(P0.1) .
[ )
o Analog
ADCON.7 ADCON.6 PWM Clock (Fpyywm)
ADC11B MUX t of F i
| AD_EN | [AD_REQ xcept o Fosd Fosc / 2 (Default)
d 0sC
(P2.2) Control ADIV 1 0
Circuit F
- , APC ADCON.5
0 1
ADCHSEL[3:0 | O—> Successive Sl
ADCHH[7:0] [3:0] > L
ADCHL[7:0] CHH[3:0] Approximation ADCON.4
Register »{ ADCF | ADC Interrupt Flag
ADCHOB CH SEL Analog
} v — Comparator . User must check the ADCF flag
ADCHO T o—» ADCHSEL.7 ’ { SAR[9:0] instead of AD_END flag.
(PL.2) . D/A Converter
)
G Analog T T } SAR[9:2] i SAR[1:0]
ADCH158 U8 ADCR ADCON
! v v Lolef7lels 4l L LT 1] [t]e]
DD SS 918|7(6]5|14|3]|2 110
ADCH15 B—o"  o0—»
(P3.5)
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6.11. ADC : Conversion Timing

AD_EN } Set by S/W
AD_REQ Set by S/W { * Cleared by H/W

|
8F
AD_END | + Cleared by H/W b + Set by H/W
! | i i
| |
i i Ti 7 Hold Ti
Valid Bit < >I<Setup |me>|< 9 >< 8 >< >< 6 >K 5 >K >< >< >< >< X old |me>< >
|la Ll‘ L
- Lt | | Vl
8o (8Fanc) X 10 bits = 80Fso 8Fac |
'« q
96F apc
ADCE A‘ Set by H/W
ADC Interrupt
(Check Point)
v AD_EN :AD B8t 2100l = &l 5. [ADC & H]
LATZEL0 2o &8 = AN,
v AD_REQ : AD_ HEt 27 HIE E i ) System Clock Divide . T 1 Sample
A2TEHN 2o &, StESAIHO 2151 2~ A. (Fosd) (ADIV=0) ADC (1/Fapc) Conversion Time
Ol HHE= 2t 42 HE CHot 23 &I O OF StC.
v AD_END : SIS0l Qo && L= AN, 20MHz @ 5V Fosc/2 10MHz 100ns 9.6us
BIEH0l AIEE M 0.
szt0| 2Ll &, 10MHz @ 5V Fosd/2 5MHz 200ns 19.2us
v ADCF  :AD &1 OIHEE Sai . 10MHz @ 3V Fosc/2 5MHz 200ns 19.2us
SIEO0f Olol &8, AZEH 0 2dH 4 H.
O E H2| 2EI0A O] HHEZ A D{5HO0F BtCF. 5MHz @ 3V Fosc/2 2.5MHz 400ns 38.4us
AME&Xt= AD_END CH&l ADCF 22 1 &2lal OfF stCl.
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6.12. 12C Master / Slave

€ Master : = 0§ 300kHz (@12MHz,, 3.3Vpp)
& Slave : 74 ~ 317kHz (@12MHz,, 3.3Vpp)
¢ 7-HE F=AXEHE gtAl
¢ 2 HIOIE / CHE HIOIE X
v 12C_SCON (9Ah) : I2C Slave HI0f & K| AE v 12C_SDEV (9Bh) : I2C Slave Device Z=2 2| Xl A H
WR RD BUSY - 12C_SIF| MODE RUN SDEV.7 | SDEV.6 | SDEV.5 | SDEV.4 | SDEV.3 | SDEV.2 | SDEV.1 | SDEV.0
RO)  R(O)  R(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) R/W(0) R/W(0) R/W(O)
® WR :2C M| S ALEH, GEEN 10l 2o A A, ® SDEV[7:1] : I2C Slave Device =
® RD :T2C 20| SE AL, SFESI0I0 2 aH A, ® SDEV[0] : AIR5HX 2= Don’t i
® BUSY : & T I2C Slave AJEH. GFESUIOI0 250 A .
BUSY = 10|, I2C slavedt XI2 SZ AMEf. v 12C_SADR (9Ch) : I2C Slave Memory =4 & X| A E
® [2C_SIF  :IC Slave 2IE @E =z,
st HIO|EJ} 2410|LF 241 & MH0OICH & ™ SIC} SADR.7 | SADR.6 | SADR.5 | SADR.4 | SADR.3 | SADR.2 | SADR.1 | SADR.O
AZESOI0 2ol A, R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(O)
® MODE : I2C Slave 2 E.

0 = 2 0. Memory = ERCIE=INES)] v 12C_SDAT (9Dh) : I2C Slave GOl & el XI A H
1=2CE 1, Memory =

® RUN : I2C Slave S &, SDAT.7 | SDAT.6 | SDAT.5 | SDAT.4 | SDAT.3 | SDAT.2 | SDAT.1 | SDAT.0
== S OO Zlof £ 4. R/W(0) R/W(0) R/W(0) R/W(0) R/W(D) R/W(0) R/W(0) R/W(O)
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6.12. 1°C Master / Slave (=)

v 12C_MDAT (9Eh) : 12C Master G0l & &I Xl AH

MDAT.7 | MDAT.6 | MDAT.5 | MDAT.4 | MDAT.3 | MDAT.2 | MDAT.1 | MDAT.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)

v/ 12C_MCON (A2h) : 12C Master X0 &l Xl A E

BYPASS | MODE RUN

- - I2C_MIF| OP

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

: I2C Master QIEHHE Eefi 1.
SHUHIOIEDL £=4AIEHLE S4AI= MOHCH 8 ™ &ICH.
L2ZEQNU 2o &~A.
e OP (12C QDI /MD| S H,
0=MI| SE JI2XR).
1=97 =,
: I2C Master 2} Slave0il A1 Bypass Mode.
: I2C Master Mode.
0 = Mode 0. Memory =
1 = Mode 1. Memory =
® RUN : I2C Master S &
SEESNO0 Qo A0,

® [2C_MIF

® BYPASS
® MODE
& (12X 38).

i1

o T |
G =2
BA S

B b

v 12C_MDEYV (A3h) : I2C Maser Device =4 &I X| AH

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

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

® MDEV[7:1] : I?C Master Device &4,
® MDEV[0] : AtZ CtE!. Don't Care.

@5 CORERIVER

v 12C_MADR (A4h) : I2C Maser Memory 34 &l XI A H

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

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

v/ 12C_MNUM (A5h) : I2C Master Ct = HIOIE == 2l X AH

MNUM.7 | MNUM.6 | MNUM.5 [MNUM.4 |MNUM.3 | MNUM.2 | MNUM.1 [ MNUM.0

R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(O)
® Number of Multi-byte = I2C_MNUM + 1.

v 12C_MSCL (A6h) : I2C Master 22 £=t| &t®l BI0IE
dIXIAH

MSCL.7 | MSCL.6 | MSCL.5 | MSCL.4 | MSCL.3 | MSCL.2 | MSCL.1 | MSCL.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)

® I’C Master®| =12 (Fpo) = Fosc / {(I2C_MSCH, I2C_MSCL+1)*4}.

v 12C_MSCH (A7h) : I2C Master 22! 27| &9 HI0IE
3l K AE

MSCH.7 | MSCH.6 | MSCH.5 | MSCH.4 [ MSCH.3 | MSCH.2 [ MSCH.1 | MSCH.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)
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6.12. 12C : Slave J|l=s

Internal BUS
550’1
Write to I12C_SDAT —
DSQ 12C_SDAT
V| — 1 SSDA
™ CL (P2.2)
» RUN SHIFT DATA
12C TX CONTROL
CLOCK TX INT_SEND
» 12C Slave Interrupt
SSCL X
(P2.3)
\ 4
I12C_SCON.0 CLOCK RX'INT
12C RX CONTROL
RUN » RUN SHIFT
12C Slave Start h
. |Input Shift Register .
SSDA X : Shift
(P2.2) (9 bits) _
Load IZC_SDAT—V
I12C_SDAT
Read IZC_SDAT—W
Internal BUS
@ CORERIVER MiDAS2.1 Family [42]



12C : Master J|ls

Internal BUS

550’1
Write to I2C_MDAT —
DSQ 12C_SDAT
V| — 1 MSDA
™ CL (P0.3)
Master Clock Scale Factor
Fac = Fose / (12C_MSCH, 12C_MSCL) » RUN SHIFT DATA
2
12C_MSCH| 12¢_MscL CLOCK' cTX COT’;](TIRN$LW>
. ) ) » 12C Master Interrupt
Fosc —»{ Clock Divide
» ] MSCL
h 4 (P0.4)
I12C_MCON.0 CLOCK RX'INT
12C RX CONTROL
RUN » RUN SHIFT
12C Master Start 3
. |Input Shift Register .
M(%&A) & (9 bits) Sl
’ y
Load I2C_M DAT—%
I12C_SDAT
Read IZC_MDAT—V
Internal BUS
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6.12. 1%C : Slave & Master Timing (1/7)

¢ =22 =22 Z=1H0IE &J| Timing
v 12C_SCON.1 (MODE) / I2C_MCON.1 (MODE) = 0 (Mode 0, Memory 4 X &; |2 X &).

Start . . Restart
Serehifer Device Address : 0100 000 Write (0) Address : 0011 0101 (0x35) Somehien

1

1 1
SSDA/MSDA _| | | | | | |

] 1
SSCL/MSCL : 0 !

] 1

! Device Address ACK Memory Address ACK

from Slave from Slave

No more data to read

. Sto
Device Address : 0100 000 Read (1) Data [Address] : 0000 1101 (0x0D) Conditpi &I
1
SSDA/MSDA | | |
]
SSCL/MSCL 0 :
1
Device Address ACK Data from Slave ACK !
from Slave from Master

y : I2C Master/Slave QIEHHEH E
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6.12. 1%C : Slave & Master Timing (2/7)

¢ 022 =242 2= 1 6H0IE M D] Timing
v/ I2C_SCON.1 (MODE) / 12C_MCON.1 (MODE) = 0 (Mode 0, Memory =4 L &; J| =X &).
Start

Condition

SSDA/MSDA _i | | | | | |

|

SSCL/MSCL : 0
1
1

Device Address ACK Memory Address ACK
from Slave from Slave

Device Address : 0100 000 Write (0) Address : 0011 0101 (0x35)

rNo more data to write

. Stop
Data [Address] : 0100 0001 (0x41) Condition
1
SSDA/MSDA
]
SSCL/MSCL | :
1
Data to Slave ACK !
from Slave

y : I2C Master/Slave QIEHHEH E
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6.12. 1%C : Slave & Master Timing (3/7)

¢ 022 =428 2= US (N) 8H0I1E &I| Timing
v' T2C_SCON.1 (MODE) / I2C_MCON.1 (MODE) = 0 (Mode 0, Memory &2 Z&t; J|2X &).

Start . . Restart
SereTien Device Address : 0100 000 Write (0) Address : 0011 0101 (0x35) Condition

1

1 1
SSDA/MSDA _| | | | | | |

1 1
SSCL/MSCL : 0 :

] ]

! Device Address ACK Memory Address ACK

from Slave from Slave
Device Address : 0100 000 Read (1) Data [Address] : 0000 1101 (0x0D)
SSDA/MSDA | | eooo
SSCL/MSCL 0
Device Address ACK Data from Slave ACK
from Slave from Master

No more data to read

Data [Address+N-2] : 0010 1000 (0x28) Data [Address+N-1] = 0000 1101 (0x0D) Coigci)g o
1
SSDA/MSDA | | |
]
SSCL/MSCL :
]
Data from Slave ACK Data from Slave ACK !
from Master from Master

y : I2C Master/Slave QIEHHEH E
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6.12. 1%C : Slave & Master Timing (4/7)

& D22l TAE 2t= OHE (N) HHOIE A I Timing
v/ I2C_SCON.1 (MODE) / 12C_MCON.1 (MODE) = 0 (Mode 0, Memory =4 L &; J| =X &).

Start
Condition

SSDA/MSDA _i | | | | | |

)
SSCL/MSCL_‘—|:|_||_||_||_||_||_||_||ﬂ)|_||_||_||_||_||_||_||_|ﬁ|—|

Device Address : 0100 000 Write (0) Address : 0011 0101 (0x35)

Device Address ACK Memory Address ACK
from Slave from Slave
Data [Address] : 0111 0010 (0x72) Data [Address+N-2] : 0000 1101 (0x0D)

SSDA/MSDA [ [ [ | ] oo I R

Data to Slave ACK Data to Slave ACK
from Slave from Slave

rNo more data to write

11 - Stop
Data [Address+N-1] : 0100 0001 (0x41) Condition
1
SSDA/MSDA
]
SSCL/MSCL :
]
Data to Slave ACK !
from Slave

y : I2C Master/Slave QIEHHEH E
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6.12. 1%C : Slave & Master Timing (5/7)

¢ IZ2cl =2 8le 1 HIOIE &1J| Timing
v T2C_SCON.1 (MODE) / I2C_MCON.1 (MODE) = 1 (Mode 1, Memory &2 ¢ 8).

No more data to read

Start . Sto
Condition Device Address : 0100 000 Read (1) Data [Address] : 0000 1101 (0x0D) Condi"caion
1
1 1
SSDA/MSDA _| |_| |_| | | |
1 ]
SSCL/MSCL ) 0 |
1 1
] ]
! Device Address ACK Data from Slave ACK !
from Slave from Master

v : I2C Master/Slave Interrupt

¢ HZX =4 8l= 1 6H0IE M| Timing
v 12C_SCON.1 (MODE) / I2C_MCON.1 (MODE) = 1 (Mode 1, Memory =4 &

0l

).

No more data to write

Start ) . Sto
oo Device Address : 0100 000 Write (0) Data [Address] : 0100 0001 (0x41) Condifion

SSDA/MSDA _i |_| |_| |_| l_

I
SSCL/MSCL [ 0 ]
I

1

1

]
Device Address ACK Data to Slave ACK !
from Slave from Slave

v : I2C Master/Slave Interrupt

@> CORERIVER MiDAS2.1 Family [48]



6.12. 1%C : Slave & Master Timing (6/7)

¢ 022 =2 8= U= (N) BHOIE &1 Timing
v I12C_SCON.1 (MODE) / I2C_MCON.1 (MODE) = 1 (Mode 1, Memory & gi3).

Start .
Condition Device Address : 0100 000 Read (1) Data [Address] : 0000 1101 (0x0D)
1
1
SSDA/MSDA _| ] |_| | | coe
1
SSCL/MSCL _'_|: |_| |_| |_| |_| |_| |_| |_| ﬁo |_| |_| ﬂ |_|
]
| Device Address ACK Data from Slave ACK
from Slave from Master
No more data to read
Data [Address+N-2] : 0010 1000 (0x28) Data [Address+N-1] = 1111 0110 (OxF6) cOi;?Eon
1
SSDA/MSDA ] ] | | | | |
]
SSCL/MSCL |_||_||_||_||_||_||_|ﬁ|_||_||_||_||_||_||_||_|ﬁ|_||_‘_:
1
Data from Slave ACK Data from Slave ACK !
from Master from Master

v : I2C Master/Slave Interrupt
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6.12. 1%C : Slave & Master Timing (7/7)

¢ H=22 =2 8= U= (N) BIOIE M Of Timing
v I12C_SCON.1 (MODE) / I2C_MCON.1 (MODE) = 1 (Mode 1, Memory & gi3).

Start . ]
Condition Device Address : 0100 000 Write (0) Data [Address] : 0000 1101 (0x0D)
SSDA/MSDA _I | | OO0
]
! Device Address ACK Data to Slave ACK
from Slave from Slave
rNo more data to write
Stop
Data [Address+N-2] : 0010 1000 (0x28) Data [Address+N-1] = 1111 0110 (0xF6) el

SSDA/MSDA |_| |_| | | | | |
I
SSCL/MSCL :

1
Data to Slave ACK Data to Slave ACK !
from Slave from Slave

v : I2C Master/Slave Interrupt
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CIHEE 243 13 Y

v’ Timer 0/1, UART, ADC, WDT, LVD, 2-IC, PWM,
I

¢ 2-EH QEYE 2629
[Interrupt Vector Address]
HIGH | ‘Souces | Address | TOY
LVD 0033h Highest [— NMI
"INTO 0003h 2 Levels
TFO 000Bh 2 Levels
INT1 0013h 2 Levels
TF1 001Bh 2 Levels
RI+TI 0023h 2 Levels
ADC 003Bh 2 Levels
INT2 0043h 2 Levels
INT3 004Bh 2 Levels
I2C Master 0053h 2 Levels
I°C Slave 005Bh 2 Levels
WDT 0063h 2 Levels
PWM 006Bh 2 Levels
[Response Sequence]
Hagset | Poling | Leal | poiine
A

@) CORERIVER

Last Cycle & High Priority &

Not-update Interrupt Register

* OIHEE 2& SFR (Appendix BE & X5}zl : SFR Description)
v TCON (88h) TFL | TR1 | TFO | TRO | IEL | IT1 | IEO | ITO
v EXIF (91h) - - | 13 | 1E2 |XT/RG|RGMD | RGSL | BGS
v SCON (98h) - - - | ReN | - - T | R
v IE  (A8h) EA | EADC | - ES | ET1 | Ext | ETO | EX0
v 1P (B8h) - |pPapc| - ps | pT1 | Px1 | PTO | Px0O
v EIE  (E8h) - | epwm | EWDT |EI2C_S|ER2C_M| EX3 | EX2
v EIP  (F8h) - | ppwM | PWDT |PI2C_S|PI2C_M| PX3 | PX2
v " WDCON  (D8h) | wp1 | wpo | EPFI | PFI | WDIF | WTRF | EWT | RWT
v PWMCON (DCh) | poskL [ps2_Po|Ps1_Po|Pso_Po| - | PWMF |CLR_PORUN_PO)
v 12C_SCON (COh) - | wr | RD |BUSY| - [12c_SIF{ MODE | RUN
v/ 12C_MCON (C8h) - - - [2C_MIH OP |BYPASS| MODE | RUN
v ADCON  (EFh) |aD_EN{AD_REQAD_END| ADCF | - | ADIV | SARL | SARO
[Interrupt Vector Generation Flow]
=3 Individual| Global . .
Interrupt e IFr;;ertE,!E t »| Enable | Enable |, Prtl:.){lty > P\c;lllcntg& {/ntetrrupt
Sources ® | Flag bits bits bits its ector ector
C Generation| [ ooo3h |
—»{ [ 10 | [exo 1 ea 1| ([pxo ]l [ 0003h |
MiDAS2.1 Family [51]



6.13. CIHEE J|Ss& &3

Flag Bits Interrupt Enable Bits Highest Interrupt Level
LVD (Power Fail) o o] Eprr N |
High Priority
0 EA L Lowest
o 110 g ! LI >
INTO ey IE0 > EX0 —o)i/c PX0 >
|
)
Timer/Counter O TFO » ET0 f——oTo PTO 0o—» ,
%o : .
—_— I 1 1
INT1 IE1 » EX1 |——oTo PX1 0—» -
el N\ : > 5
, —+
| 1 O
Timer/Counter 1 TF1 » ET1 [—oTo PT1 0o—» =
' c
— RI | 1 =l
UART — > ES —O’:/C PS 00— > v
ADCON.4 i . o » Interrupt
ADC ADCF » EADC [—oT0 PADC o—» = Vector
EXIF.4 . %
INT2 vl IE2 » B2 [—oTo PX2 0—» @
' 1
EXIF.5 ! 0 - c
JR— —0’:/0 1 (0]
INT3 N\ IE3 > EX3 : PX3 > 5
(@)
—o o 1 M
12C Master 12C_MIF > EI2C_M , PI2C_M U—
070
12C Slave 12C_SIF > EI2C_S : PI2C_S 0o—» ,
1
o 1
WwDT WDIF > EWDT ! PWDT 0—»,
1
1
PWM PWMF > cowM |90 PPWM — o
PWMCON.2 ! o Low Priority
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_CP__I

6.14. Reset Circuit : 3J} Xl Reset A&

v WDCON (D8h) : Watchdog Timer MO &l Xl AE

¢ LVD(POR) Reset

v Power-on Reset, &20l H& . WD1 | WDO | EPFL | PFI | WDIF | WTRF | EWT | RWT
v" Power-fail Reset Vpor OlcHE €O E [
R/W(1) R/W(1) R/W(0) R/W(1) R/W(0) R/W(0) R/W(0) R/W(0)
ol = i
¢ 2% RESET Pin ® WTRF : Watchdog Timer Reset Zci 1. A ZEHZ B A01F,
StCY. ® EWT : Watchdog Timer Reset 2101 0] 2.

v x| 24 28 =J| S¢ RESETB Pin0| lowE &= Xl ol OF &
v g Qad0IE I S&ota] A0 OF &L,

® WDTReset: 2AZEQHZ C00I=0ILI CIMOI=E

POR J L

Voo™ LvD » LVD RESET
m 1 N Generation
External RESET —,_L
RESETB —» Generation :Z)—» Internal RESET

| | (Min. 24 Clocks Period)
WTRF

WDT 4L | Delay WDT RESET
Clock — 1¢ hits Counter 256 Clocks Generation ’—D_,_L
T EWT

Initialize

MiDAS2.1 Family [53]
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¢ 2JHX 2 2dE: g 24dI0IH £=
¢ Jl=Xd2 g 2&dI0IE0ICH

¢ 2 2ad0IH=Z

Power-down Mode & =.

2|2 Crystal

v EXIF (91h) :

QI 2IH

8E Sdid dXNAH

IE3

IE2

XT/RG

RGMD

RGSL

BGS

R/W(0) R/W(0) R/W(O)
v OSCICN (BEh) : LH2 21 QA 0E] M O0f &IXIAE

R(1)

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

Control Flag Status Bit - - - DIV2 |RINGON| DIV1 | DIVO
System Clock R/W%l) R/W(1) R/W(0) R/W(0)
XT/RG | XTOFF |RINGON| RGSL RGMD | XTUP v/ STATUS (C5h) : 2IAE ARl 2l XTAEH
1 0 X X Crystal OSC. 0 1 - - XTUP -
) R(0)
0 X ! X Ring OSC. Lo v PMR (C4h) : @222 MOl 8l KIAH
Crystal OSC. - - - XTOFF -
1 0 X 0 (during Power-down Wake-up) 0 0
R/W(0)
0 X . ) Ring OSC. ) 0 v PCON (87h) : 82 MO HIXIAH
(during Power-down Wake-up)
SMOD1 - POF | GF1 GFO PD IDL
R/W(0) R/W(1) R/W(0) R/W(0) R/W(0) R/W(0)
PD XTOFF XTUP
A
Clock Stable Crystal OSC. =B Bl R Peripheral
Crystal OSC et g 4&' Clock
y : (16-bit Counter) Clock
Switch
Ring clock source 1/2/3/4/6/8/12 Ring OSC. Coiie ‘ CPU
(12MHz@3V) Divide “1 Clock
A A
PD RINGON DIV2 | DIV1 | DIVO RGMD XT/RG] | RGSL PD IDL
€@ CORERIVER MiDAS2.1 Family [54]



€& Active Mode :CPU% =832 &, ® StopMode2 : WDT= s%&

—/ — O M
¢ Idle Mode c QX ZHF| 20t S & v 28 I E INTO/ INT1 (level detect).
_ > MCU= S& THH.
v DE BRI UHEER ZE.CPU= =2 TH.

v 2= 5752 reset2 2 €=, (ex: RESETB, LVD. etc)

v EB= EF2resetCx €. CPUE THEE. -> MCU= =g,

€ Stop Mode 1/2: CPUSt F=H3I2IF HX.

v PCON (87h) : 82 M dlXIAH
¢ StopModel :WDT= &EX

SMoD1 | - - POF | GF1 | GFO PD IDL
v 2|8 QIE{ZEE INTO / INTI (level detect). RIW(O A R R RO R
> MCUS == Tl /W(0) /W(1) R/W(0) R/W(0) R/W(0) R/W(0)
® PD : & Xl (Power-down) 2=
v 2= 5F2 resete 2 2 E. (ex: RESETB, LVD. etc) ® IDL - IDLE 2

> MCU‘.: =

|:| IDL
A
XTAL2 XTAL1

CPU
L On-chip AMP | ™
A
PD ® » Peripheral
. / (Interrupt / Timer / UART /
ADC / PWM / WDT / I2C / PORT)
Ring OSC. PD

@> CORERIVER MiDAS2.1 Family [55]



4 MCUJt IDLE modeg [, CPU=

-
2t

6.16. 8

ot 2= F=H
sle= sHetlh
v WDT, Timer, UART, I2C, PWM, & ADC
MCUJt STOP mode2! M, CPUSt 2= FH3l2=
Ct.
Otefel =B5l=2 =2 CLKOFF SFROI 2lai & XIEHCt.
v Timer0/1, UART, I2C, PWM, & ADC
v CLKOFF SFRE & X otet.

v CLKOFF (94h) : =813l 2= MO dl X AH

| - | OFF_TO01 IOFF_UARTI | OFF_I2C |OFF_PWM| OFF_ADC|

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

® OFF_ADC : ADC Block OFF. 1 = ADCOt & X| &tCt.

® OFF_PWM : PWM Block OFF. 1 = PWMO| & X| &tCt.

® OFF_I2C : I2C Block OFF. 1 = I2C master/slaveJt & X|&tC}.

® OFF_UART : UART Block OFF. 1 = UARTJ} & XI&tCt.

® OFF_TO01 : Timer0/1 Block OFF. 1 = Timer02+ Timer10| & XI|&tCt.

B = ) cru
clk_timer » TimerO/Timerl
Clock clk_uart -
STOP ———>| control > UART _
clk_i2c Peripherals
IDLE ———» = > 12C Master/Slave
clk_pwm > PWM
clk_adc > ADC

e

@> CORERIVER
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6.17. ISP & Debugging

€ Target system® EJTAGE AIE0t(H code memory (7KBytes)E =2 1&g = UL},
v FLASH  : 0x0000 ~ Ox1BFF (7,168 Bytes)

€ Target system?2| EJTAGE AtZ35t0{ EEPROM (1KBytes)E T2 1&g = QULCH.
v EEPROM : 0x1C00 ~ Ox1FFF (1,024 Bytes)

& GENICEE AtE35t0d DebuggingstLt.

iy

N

GenlICE

Equipment

User’s PC

[1SP Pin Configuration] MDS Bridge

Voo (+3.3V)

Vss (GND)
MDS_SCL (P0.2)
RESETB (P1.2)
MDS_SDA (P2.1) Target System

& If the operating voltage of target board is +5V,

don't connect V, cable pin of GenICE52 equipment.
@ Please, individually supply the voltage (+5V) to target board.
@ The other cable pins of GenICE52 are +5V compatible.

€@ CORERIVER MiDAS2.1 Family [57]



6.17.

ISP : @& (H Set

» Information data

7 0f s
Blank & S AZE devicell AEHDt blank@! X| & QIEHCE,
@ ClHtOlA BI22lE code?t data = C XI2LCH.
» Code : FLASH
Erase Chip * User data : EEPROM

: Lock bits, RING option, PGM/ERS time (ISP)

@ (|Bt0lA= blank2l Z=2 1088 Jts &FEH Dt &I CH

Read Code/EEPROM

& ClHtolA 22l E H0iet.

12 Z2 1S CORERIVER ISP AZERO HIHO &1 3t CIAZSel0lStCh,

Write Chip/EEPROM | @ CORERIVER ISP AZE N HIHS 2E 22l LHES CIBt0IA HIZ2 0l 2L
@ CORERIVER ISP AT E I BHIH 2t CIHIOIA LR OI222 LHES Bl &tCh.
Verify Chip & HIH2 IS0l CIBIOIA BIZ22/0l &0l SAEUASH, d30icts Z2UE CIE S

& X0[JF ASH =L Xot= BIOIES S =2 &M &

=

—

=
]
rr
M
3]
i
o

@> CORERIVER
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6.17. 1AP ( In Application Programming)

& MCUJI S&5t= S0 Code memory(7KB) 2 EEPROM(1KB)J} Z2 124 E 2 QUCH.

€ Program time : CH&f 5.0 ms
€ Program unit : 1 Byte
¢ IAP SFR

v EEAEN (FFh) : IAP £ & &2 I0I0I= al X AH

- - - - EAEN
R/W(0)
® EAEN : IAP 2 E &HZ2 20012
v/ DPL (82h) : GIOIE ZQIE &t2| &I NI AH
DPL7 | DPL6 | DPL5 | DPL4 | DPL3 | DPL2 | DPL1 | DPLO
R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(O)
v DPH (83h) : LIOIE ZCIE &9 clXIAH
DPH.7 | DPH.6 | DPH.5 | DPH.4 | DPH.3 | DPH.2 | DPH.1 | DPH.0
R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(O)

@> CORERIVER

v" ACC/A (EOh) : Accumulator

ACC.7

ACC.6

ACC.5

ACC.4

ACC.3

ACC.2

ACC.1

ACC.0

R/W(0)

R/W(0)

R/W(0)

v B (FOh) : B &l XI A

R/W(0)

R/W(0)

R/W(0)

R/W(0)

R/W(0)

B.7

B.6

B.5

B.4

B.3

B.2

B.1

B.0

R/W(0)

R/W(0)

R/W(0)

R/W(0)

R/W(0)

R/W(0)

R/W(0)

MiDAS2.1 Family
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® IAPSZE =4
v' 3F00h
¢ IAPCZIE gt
v' Success :[ACC] 83h or 86h
v' Program Falil :[ACC] FCh
v" Address Fail :[ACC] FDh
v" Lock Fail :[ACC] FEh
v' Command Fail :[ACC] FFh
¢ IAPEE s=ot)| MU, 2= CIHE E= CIANOI=E O OF &tCt.
¢ AP &Z S E0lJ| 80ll, EEAEN SFR2| EAEN =il 1= & &8 & 0 0F StLt.
v EAEN Sdi1E €30t HLE &H6H)| 26t0 2% ORL/ANL OidScl SE0E ALE6tct
¢ AP &= Aldl =0, PSW SFR2| gt0| E& == UL},
& IAP & ==(Program/Erase))l & aiG|HA ™ & Le|x S PUIL EXEHEZ HHHE CIHEE [EIT AIZ2HH S &
#E & QU
SE o 24 = Return Value
=A o 2 0f s B ACC DPTR (ACC)
3F00h b Program Code Byte 3h | Code to be programmed FLASH address 83h/FCh/FDh/FEh/FFh
rogram
9 Program EEPROM Byte | 6h | Data to be programmed EEPROM Address 86h/FCh/FDh/FEh/FFh

@> CORERIVER
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6.17. 1AP : Coding Flow

Backup SFR

v

Set IAP Parameter

IAP Routine Access Enable

Call 1AP Routine (3F0O0h)

FLASH_AEN Flag Clear

v

Check 1AP Return Value

L

Restore SFR

@> CORERIVER

[ Example Code : 1AP Program for FLASH ]

PUSH A
PUSH B
PUSH DPL
PUSH DPH
PUSH R6
MOV R1, IE
CLR IE.7

MOV B, #03h
MOV A, #55h
MOV DPTR, #01000h

ORL EEAEN, #01h

CALL 3F0O0h

ANL EEAEN, #OFEh

CINE A, #83h, 1AP_FAIL

MOV IE, ri
POP R6

POP DPH
POP DPL
POP B

POP A

; backup acc
; backup b
; backup dptr

backup R6
backup IE SFR
Interrupt disable

IAP Function setting
Programmed Data
Programmed Address

IAP routine access enable

Call IAP routine

IAP routine access disable
Check return message

restore IE SFR
restore acc, b, dptr, R6
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7. Z& : On-Chip POR

=g & ULL

mio

LH= POR (Power On Reset) & & e HAWAIH £= MEEXE HHE = JAHA BIS
bet

Ct™ RESETB pin X< floatE 4= QULCH.

¢ =MD

MiDAS2.1

Float ——{XI RESETB

On-Chip POR

€@ CORERIVER MiDAS2.1 Family [62]



8. & M

— 9

¢ MHEOAHE M 82 &= JI=I1IF 0.0V/usOl A 1.0V/500us (5V/2.5ms) B2 0ll QL OF 8tCH.

(=, Zak 20l S8 MIFK SHESIF6HO0F BHCE)

-

5V

\ Power Slope

1V

500 us 2.5 ms

@) CORERIVER MiDAS2.1 Family [63]



== A H
X0l CHst B Mt - -0.5V 0l A (Vpp+0.5V)
S XI0 CHEE Vpp &8 - -0.5V il M 6.5V
=2 Mt - -0.5V 0l A (Vpp+0.5V)
=< pin otLt S& -25mA
Hight! =8 & &
2= 2= pin & -100mA
2= pin otLE S & +30mA
Lowl! =5 8 R
2= 2= pin & +150mA
s& 2L - -40 °C il A 120 °C
S22k - -65 °C 0l A1 +150 °C
= - Z[CH 260 °C, Il 3 5 °COILHOIIM 20=

€@ CORERIVER MiDAS2.1 Family [64]



*HE2 I WX $UYCHH, TA = = -40 °C ~ +125 °C, Vpp = 2.2V ~ 5.5V

at
Parameter Jls Pin et =20
Min Typ. Max.
Vu; | RESETB,PO, P1,P2,P3 -0.5 - 0.2Vpp-0.1
Low /& Mot Vpp = 2.2V~5.5V v
Vi, | XTAL1, XTAL2 0.5 - 0.3Vpp
Vyq | PO, P1,P2,P3,RESETB 0.2Vpp+1.0 - Vpp+0.5
High &/& &t Vpp = 2.2V~5.5V v
Vi, | XTALL, XTAL2 0.7Vop - Vpp+0.5
LOWQ ,E_:E I'_‘I%l' VOL ALL p|n IOL = ZOmA @VDD=5V - = 0'3VDD V
. IOH = '15mA @VDD=5V
\ ALL 7V - - \"
on pin (Iow= -2.5MA @Vpp=2.6V) 0-7Voo
Highe!l =8 8
~ IOH= '140UA @VDD=5V _ _
Voup | Pull-up Loy = -20UA @Vopn2.6V) 0.7Vop Vv
Qe =L MF Iy All pins except XTAL1,XTAL2 Viy = Vi or V. - - +1 pA
Pin Capacitance Co All Vpp = 5V - 10 - pF
€@ CORERIVER MiDAS2.1 Family [65]




*ETZ JIME X EUACTHH, TA=-20°C ~ +85 °C.

at
Parameter & Pin XA o9l
Min. Typ. Max.
Vpp = 5V + 10% 1 - 20
RSeS| Fosc | XTAL1, XTAL2 MHz
Vpp = 3V + 10% 1 - 12
Vpp = 5V * 10% 24 - -
RESETB 2= = trst | RESETB y V1 109 24 Fosc
DD = + o - -
Vpp = 5V + 10% 4 - -
QF QIHYE 5 = tsnr | External Interrupt Fosc
Vpp = 3V £ 10% 4 - -
< trst .
RESETB 0.2VDDXv —
P tinr <
/[ N\
0.8Vpp 0.8Vpp
External Interrupt Pin / 0.2V —RC 7 0.2V
Ut
@ CORERIVER MiDAS2.1 Family [66]




12. ADC 4
. o
2t
Parameter s A =
Min. Typ. Max.
g_a Xn_-l % VDDADC = 2.2 5.5 V
g! Q E %I. VINADC - VSS VDD \Y
6H é)l- Jl:_ RESADC = = 10 = b|t
_ Vpp = 4.5V ~ 5.5V 10
S X X A - -
[=2an| ‘I‘.U-I"I‘ FADC VDD — 22V ~ 33V 5 MHZ
‘E‘E&" }\lj}' tADC = 96/ FADC = S
I Vpp =5V, Fapc=10MH
BH mEC Ouoc b —sM +2 +4 LSB
HHR HIHE INLypc \<'/°D =_53\</ F;DC=_15O|\':|":ZZ +2 +4 LSB
DD — 1 ' ADC—
5 Vpp =5V, Fapc=10MH
BN YME A DNLypc \7:3 =53\; ;E§C=50MHZZ - +0.5 +1 LSB
3 Vpp =5V, Fapc=10MH
022! [ Rt ZIE e o _53\; 2o —50MHzZ - +2 +4 LSB
DD — r ' ADC™
3 Vpp =5V, Fapc=10MH
P RIER RS FSExoc \Z’D iy £E§C=5MHZZ +2 +4 LSB
Ol‘lél-Ej. g% a-l l_J-H }\lléi CINADC = = 10 15 pF
VDD = 5V, FADC=10MHZ - 1 2
=== mA
ADC =<
&-’gr IADC VDD = 3V, FADC=5MHZ - 0-3 0-6
jcc;l Xl VDD = 5V - - 100 nA
MiDAS2.1 Family [67]
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13. Package Dimensions : 32-LOQFP

|‘ Ho > Symbol Dimension in Inches Dimension in mm
| D N Min. Nom. Max. Min. Nom. Max.
A - - 0.063 - - 1.60
A, 0.002 - 0.006 0.05 - 0.15
A, 0.053 - 0.057 1.35 - 1.45
b 0.012 0.015 0.018 0.30 0.38 0.45
D 0.272 0.276 0.280 6.90 7.00 7.10
E 0.272 0.276 0.280 6.90 7.00 7.10
e 0.0315 BSC 0.80 BSC
Hp 0.344 0.354 0.364 8.75 9.00 9.25
He 0.344 0.354 0.364 8.75 9.00 9.25
L - 0.039 - - 1.00 -
Ly 0.018 - 0.029 0.45 - 0.75
a 0° - 7° 0° - 7°
C 0° - - 0° - -
Notes:

1. Dimension D * E do not include interlead flash.

2. Dimension b, dose not include dambar protrusion/intrusion.

3. Controlling dimension: Inches

4. General appearance spec. should be based on final visual inspection spec.

Seating Plane

@) CORERIVER MiDAS2.1 Family [68]



13. Package Dimensions : 28-SOIC

|« D » Sl Dimension in Inches Dimension in mm
L D R Min. Nom. Max. Min. Nom. Max.
< > A 0.093 0.099 0.104 2.35 2.45 2.65
A 0.004 0.008 0.012 0.10 0.20 0.30
b 0.014 0.016 0.019 0.35 0.42 0.49
D - 0.65 - - 16.51 -
E 0.291 0.295 0.299 7.40 7.50 7.60
Hy 0.697 0.705 0.713 17.70 17.90 18.10
He 0.404 0.411 0.419 10.26 10.45 10.65
L 0.057 0.058 0.060 1.43 1.48 1.53
L 0.034 0.038 0.042 0.86 0.96 1.07
a 0° - 8° 0° - 8°
e 0.050 BSC 1.27 BSC
0020 ] 0025 J 0030 000 T o062 ] 075
Notes:
1. Dimension D Max. & S include mold flash or tie bar Burns.
2. Dimension E, dose not include interlead flash.
3. Dimension D & E, include mold mismatch and are determined at the mold parting line.
. 4. Dimension B, does not include dambar protrusion/intrusion.
Seating Plane t = [ 1 - ) - )
N b A, 5. General appearance spec. should be based on final visual inspection spec.
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13. Package Dimensions : 32-QFN

Exposed PAD [32-QFN]
Dimension in mm
Siple] Min. Nom. Max.
L A 0.80 0.85 0.90
A 0.00 0.02 0.05
A 0.20 REF
D 5.00 BSC
E 5.00 BSC
e D, 3.35 3.45 3.55
E, 3.35 3.45 3.55
b 0.20 0.25 0.30
b e | 0.50 REF |
L 0.30 0.40 0.50
E E2 K 0.20 - -
Notes:
1. All Dimension are in mm. Angles in Degrees.
2. Pin 1 visual index feature may vary, but must be
located within the hatched area.
4. Package is saw singulated.
k 5. Refer JEDEC MO-220.
6. BSC : Basic Dimension. Theoretically exact value

shown without tolerances.
REF : Reference Dimension, Usually without tolerance,
for information purpose only.

TOP VIEW BOTTOM VIEW

-
DETAIL A

.

P ~
X v : X
0.203 +0.008 + I /// l 0.203 +0.058 / -0.008
A A 4 \ /‘ : Terminal Thickness
NN /v
Seating Plane N /

0.00 ~ 0.05 . e
A, ~._.-

SIDE VIEW

DETAIL A
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14. Product Numbering System

CGC X X X XXX X X =X XX XXX X X

General Core
MCU Series Version P = Pb-Free
Core Type Temperature
8 = 8 bits C = -20°C — 85°C
16 = 16 bits | = -40°C — 85°C
32 =32 bits E = -40°C — 125°C
=
- |
ROM Type .
0 = ROMless Package Pins
1 = Mask ROM =
7 = EPROM Package Type
8 = EEPROM P =PDIP TS = TSSOP ML = MLF
9 = FLASH SP = SPDIP LQ =LQFP WL = WLCSP
= PL =PLCC MQ = MQFP W = Wafer Biz.
] SO =SOoIC TQ =TQFP C = Chip Biz.
Operating Voltage SS = SSOP CO =COB QF =QFN
C = Common S |
(2.7V ~ 5.5V)
L = Low Voltage S Custom ROM Code
Application -
- 1.2V —~ 2.7V) G = General (Option)
ROM Size Q - ggtctery
320 = ROMless _
L =LCD
500 = 2KB _
U = USB
501 = 1KB =
P = Printer
510 = 4KB —
E =Edu./Toy
520 = 8KB —
54X = 16KB T = Telecom
- H = Home Application
58X = 32KB =
59X = 64KB
-
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MDS
(Microprocessor Development System)

Code Generation Tools

@ Assembler & Linker for DOS &

@ In-Circuit Debugger Windows

L EeRel e © Optimized Cross-C Compiler

Application System User-Friendly ROM Writer
Development

Environment

€ On-board Implemented Various
Application

@ Optional Parallel/Serial Program

€ World Wide Programmable in

@ Various Sample Test Program Anywhere

ISP /7 IAP

€ In-System Programming

@ In-Application Programming
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Appendix A : Instruction Set (1/19)

€ Note on Instruction Set and Addressing Modes

Notation Descriptions
Rn Register RO ~ R7 of the currently selected Register Bank (RBO ~ RB3).
direct The address of 8-bit internal data location.
This could be an IRAM location (0x00 ~ 0x7F; 128 bytes) or a SFR (0x80 ~ OxFF).
@R 8-bit IRAM location (0x00 ~ OxFF; 256 bytes) addressed indirectly through register RO or R1.
#data 8-bit constant included in instruction.
#datal6 16-bit constant included in instruction.
16-bit destination address.
addrieé Used by LCALL & LIMP. The branch can be anywhere within the 64kbytes program memory address
space. (MiDAS2.1 Family : 7kbytes program memory)
11-bit destination address.
addril Used by ACALL & AJMP. The branch will be within the same 2kbytes page of program memory as the
first byte of the following instruction.
Signed (2's complement number) 8-bit offset byte.
rel Used by SIMP and all conditional jumps. Range is -128 to +127 byte relative to first byte of the
following instruction.
Bit Direct addressed bit n IRAM of SFR.

@> CORERIVER
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Appendix A : Instruction Set (2/19)

ADD A, <src-byte> | | 1 cycle = 4 clocks
Add
ADD A, Rn Encoding : HEX: 28h, #bytes: 1, Cycles: 1
Operation : (A) < (A + (Rn) o|oj1|0|1|r|r|r
ADD A, @RI Encoding : HEX: 26h, #bytes: 1, Cycles: 1
Operation : (€)) < (A + ((RD)) ofo|1|0|0O|1f1|q
ADD A, direct Encoding : HEX: 25h, #bytes: 2, Cycles: 2
Operation : (A) < (A) + (direct) 0|0|1{0|0|1]|0 |1 direct addr
ADD A, #date Encoding : HEX: 24h, #bytes: 2, Cycles: 2
Operation: (A) € (A) + data o|o[1]o]o]1]0]o] [immediate datd]

ADDC A, <src-byte>

Add with Carry

ADDC A, Rn Encoding : HEX: 38h, #bytes: 1, Cycles: 1
Operation : A) < (A + (©) + (Rn) o|of1|1|2|r|r|r

ADDC A, ORI Encoding : HEX: 36h, #bytes: 1, Cycles: 1
Operation : A) < (A + (O + ((RID)) o|of1f{1|0|2f1]|&

ADDC A, direct Encoding : HEX: 35h, #bytes: 2, Cycles: 2
Operation : (A) < (A + (O + (direct) 0|0|1{1|0(1]0]|1 direct addr

ADDC A, #date Encoding : HEX: 34h, #bytes: 2, Cycles: 2
Operation : A) < (A + (C) + data 0(0(1|12]|0|1|0|0| [immediate datal
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Appendix A : Instruction Set (3/19)

SUBB

A, <src-byte>

Subtract with Borrow

SUBB A, Rn

Operation : (D) < (A) - © - (R

SUBB A, @RI

Operation : A) < (A - (© - ((RD))

SUBB A, direct

Operation : A) < (A - (O - (direct)

SUBB A, #date

Operation : A) < (A - (O) - data
INC <byte>

Increment

INC A

Operation : » €A +1

INC Rn

Operation : (Rn) < (Rn) + 1

INC @Ri

Operation : (R1)) € (Ri)) +1

INC direct

Operation : (direct) €« (direct) + 1

INC DPTR

Operation : (DPTR) <« (DPTR) + 1

@> CORERIVER

Encoding : HEX: 98h, #bytes: 1,
1|0/0(1(1 r

Encoding : HEX: 96h, #bytes: 1,
1|0|0(1(0 i

Encoding : HEX: 95h, #bytes: 2,
1|0/0(1(0 1 direct addr
Encoding : HEX: 94h, #bytes: 2,
1|0|0(1(0 0| [immediate datal
Encoding : HEX: 04h, #bytes: 1,
0o|0fojo|0 0

Encoding : HEX: 08h, #bytes: 1,
0|0|0|0]|1 r

Encoding : HEX: O6h, #bytes: 1,
0|0|0|0]|0O i

Encoding : HEX: 05h, #bytes: 2,
o|ofofo|0 1 direct addr
Encoding : HEX: A3h, #bytes: 1,
1|0|1(0(0 1

Cycles:

Cycles:

Cycles:

Cycles:

Cycles:

Cycles:

Cycles:

Cycles:

Cycles:

MiDAS2.1 Family
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Appendix A : Instruction Set (4/19)

DEC <byte>

Decrement

DEC A

Operation : A) < A -1

DEC Rn

Operation : (Rn) < (Rn) -1

DEC @R

Operation : (RD)) € (RI)) -1

DEC direct

Operation : (direct) €« (direct) - 1

DEC DPTR

Operation : (DPTR) « (DPTR) - 1
MUL AB

Multiply

Operation : Eg;;‘_’g €W x®
DIV AB

Divide

Operation : (Ais5 € (A 7 (B)

(B0

@) CORERIVER

Encoding : HEX: 14h, #bytes: 1,
0|0f0|1]|0 0]

Encoding : HEX: 18h, #bytes: 1,
0|0|0|1]|1 r

Encoding : HEX: 16h, #bytes: 1,
0|0|0|1(O0O i

Encoding : HEX: 15h, #bytes: 1,
0|0f(0|1]|0 1 direct addr
Encoding : HEX: A5h, #bytes: 1,
1(0(1(0|0 1

Encoding : HEX: A4h, #bytes: 1,
1(0(1(0|0 0

Encoding : HEX: 84h, #bytes: 1,
1(o0(0(0|0 0

Cycles:

Cycles:

Cycles:

Cycles:

Cycles:

Cycles:

Cycles:

MiDAS2.1 Family



Appendix A : Instruction Set (5/19)

DA A

Decimal-adjust Accumulator for Addition

IF [L(A;.0)>9] v [(AC)=1]]

. THEN
Operation :

THEN

(A ) € (A3 )6

IF [L(A,_»)>9]1 v [(©)=1]]

(A,_) € (A,_)+6

ANL <dest-byte>, <src-byte>

Logical AND for byte variables

ANL A, Rn

Operation : A) < (A ™ (Rn)

ANL A, @RI

Operation : ) € (A N (RD)

ANL A, direct

Operation : (D) < (A) N (direct)

ANL A, #date

Operation : A) < (A) ™ data

ANL direct, A

Operation : (direct) < (direct) ™~ (A)
ANL direct, #data

Operation : (direct) < (direct) ™ data

@> CORERIVER

Encoding : HEX: D4h, #bytes: 1, Cycles: 1
1({1j0|1(0 0|0

Encoding : HEX: 58h, #bytes: 1, Cycles: 1
Ol1|0|1|1 rr

Encoding HEX: 56h, #bytes: 1, Cycles: 1
o|1|0f1|0 118

Encoding HEX: 55h, #bytes: 2, Cycles: 2
0|1|0(1|0 0|1 direct addr

Encoding HEX: 54h, #bytes: 2, Cycles: 2
o|1|0(1|0 0 |0] [immediate data

Encoding HEX: 52h, #bytes: 2, Cycles: 2
0o|1|0(1|0 1|0 direct addr

Encoding HEX: 53h, #bytes: 3, Cycles: 3
0|1|0(1|0 1(1 direct addr immediate data

MiDAS2.1 Family
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Appendix A : Instruction Set (6/19)

ANL  C, <src-bit> |

Logical AND for bit variables

ANL C, bit Encoding : HEX: 82h, #bytes: 2, Cycles: 2
Operation : © < (O ™ (bib) i1{({ojo|ofo|Of1]|0O bit addr
ANL C, /bit Encoding : HEX: BOh, #bytes: 2, Cycles: 2
Operation : © < (©) N ~(bit) i(of1(1|(0f0|0|O bit addr

ORL <dest-byte>, <src-byte>

Logical OR for byte variables

ORL A, Rn Encoding : HEX: 48h, #bytes: 1, Cycles: 1
Operation : (D) < (A v (Rn) o(r|jof0|1(r|r|r

ORL A, @RI Encoding : HEX: 46h, #bytes: 1, Cycles: 1
Operation : (D)) < (A v ((RD)) of1|0(0|0f1]|1 &

ORL A, direct Encoding : HEX: 45h, #bytes: 2, Cycles: 2
Operation : ) € (A) v (direct) o|1{ofo|0|1]|0 |1 direct addr

ORL A, #date Encoding : HEX: 44h, #bytes: 2, Cycles: 2
Operation : (D) < (A) v data 0[1|{0(0|0(1]|0|0O| |immediate data

ORL direct, A Encoding : HEX: 42h, #bytes: 2, Cycles: 2
Operation : (direct) < (direct) v (A) of1|0|0|0f0Of1 |0 direct addr

ORL direct, #data Encoding : HEX: 43h, #bytes: 3, Cycles: 3
Operation : (direct) < (direct) v data Oof1|/0|0|0f0O|1 |2 direct addr immediate data
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Appendix A : Instruction Set (7/19)

ORL  C, <src-byte> |

Logical OR for byte variables

ORL C, bit Encoding : HEX: 72h, #bytes: 2, Cycles: 2
Operation : © < (O v (bid) o|1|1/1]0|0|1 (O bit addr
ORL C, /bit Encoding : HEX: AOh, #bytes: 2, Cycles: 2
Operation : © < (O v ~(bib) 1|0/{1|({0(0|0|0O|0O bit addr

XRL <dest-byte>, <src-byte>

Logical Exclusive-OR for byte variables

XRL A, Rn Encoding : HEX: 68h, #bytes: 1, Cycles: 1
Operation : (D) < (A @ (Rn) o(r1|1(0|1|r|r|r

XRL A, @RI Encoding : HEX: 66h, #bytes: 1, Cycles: 1
Operation : (D)) < (A @ ((RD)) of1{1(0|0f1]|1 &

XRL A, direct Encoding : HEX: 65h, #bytes: 2, Cycles: 2
Operation : ) € (A) @ (direct) o|1|{1({0|0|1|0 |21 direct addr

XRL A, #date Encoding : HEX: 64h, #bytes: 2, Cycles: 2
Operation : (D) < (A) @ data 0[1{1(0|0(1]|0|0O| |immediate data

XRL direct, A Encoding : HEX: 62h, #bytes: 2, Cycles: 2
Operation : (direct) € (direct) @ (A) o(1{1|/0|0(0|1]0 direct addr

XRL direct, #data Encoding : HEX: 63h, #bytes: 3, Cycles: 3
Operation : (direct) € (direct) @ data Of1/12|0|0f0O|1 |2 direct addr immediate Data
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Appendix A : Instruction Set (8/19)

CLR A
Clear Accumulator
Operation : A) <0

CLR <bit>

Clear bit
CLR C

Operation : © &0

CLR bit
Operation : (bit) €« O

CPL A

Complement Accumulator

Operation : ) € ~-(M

CPL <bit>

Complement bit

CPL ©

Operation : © € ~©)
CPL bit

Operation :

@) CORERIVER

Git) € ~(bit)

Encoding : HEX: E4h, #bytes: 1
1(1(1(0|0 0

Encoding : HEX: C3h, #bytes: 1,
1(1j0|0|0O 1

Encoding : HEX: C2h, #bytes: 2,
1(1(0|0]|0 0] bit addr
Encoding : HEX: F4h, #bytes: 1,
1(1(1|1]|0 0

Encoding : HEX: B3h, #bytes: 1,
1(o(1|1|0 1

Encoding : HEX: B2h, #bytes: 2,
1(0(1(1|0 0 bit addr

, Cycles:

Cycles:

Cycles:

Cycles:

Cycles:

Cycles:

MiDAS2.1 Family



Appendix A : Instruction Set (9/19)

RL A |
Rotate Accumulator Left
=0~ Encoding : HEX: 23h, #bytes: 1, Cycles: 1
Operation : (Ane1) i (An) n=0-6 J
(Ao) (AD olof1|olofof1]|1
RLC A
Rotate Accumulator Left through the Carry flag
A € (A) n=0~6 o ) ) )
Operation : A) €« © Encoding : HEX: 33h, #bytes: 1, Cycles: 1
© € (A) o(oj1|1]|0|0f1|1
RR A |
Rotate Accumulator Right
o on - (A) (AL n=0-6 Encoding : HEX: 03h, #bytes: 1, Cycles: 1
peration-— Ay € (A olo|o|o|olof1]1
RRC A |
Rotate Accumulator Right through the Carry flag
(An) € (A n=0~-6 ing : HEX: 13h, #bytes: 1, Cycles: 1
Operation : (A) < (O Encoding : i ’ y - Y )
«© < (A) o|o|0f1|0|0|1 |1
SWAP A
Swap nibbles within the Accumulator Encoding : HEX: C4h, #bytes: 1, Cycles: 1
Operation : As) © (ALY 1|1|o0(o0f0|1]|0|O
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Appendix A : Instruction Set (10/19)

MOV <dest-byte>, <src-byte> |

Move byte variable

MoV A, Rn Encoding : HEX: E8h, #bytes: 1, Cycles: 1
Operation : A) < (Rn) l|1|1{o|1|r|r|r

MOV A, ORI Encoding : HEX: E6h, #bytes: 1, Cycles: 1
Operation : A) < ((R1)) l|1(1|{o|O|1|1|i

MOV A, direct Encoding : HEX: E5h, #bytes: 2, Cycles: 2
Operation : (A) €< (direct) 1/1/1|0(0|1]|0 (1 direct addr

MOV A, #date Encoding : HEX: 74h, #bytes: 2, Cycles: 2
Operation : A) < data 0{1{1{1|0|1|{0 |0 |immediate datal

MOV Rn, A Encoding : HEX: F8h, #bytes: 1, Cycles: 1
Operation : (Rn) < (D 1|1(1|2|{1|r|r|r

MOV Rn, direct Encoding : HEX: A8h, #bytes: 2, Cycles: 2
Operation : (Rn) < (direct) 1|0{1|of1|r|r|r direct addr

MOV Rn, #date Encoding : HEX: 78h, #bytes: 2, Cycles: 2
Operation : (Rn) < data Ol1|1|1|1|r|r |r| |immediate data

MOV direct, A Encoding : HEX: F5h, #bytes: 2, Cycles: 2
Operation : (direct) € (A) 1|1|1{1|o|1]|0 |1 direct addr

MOV direct, Rn Encoding : HEX: 88h, #bytes: 2, Cycles: 2
Operation : (direct) € (Rn) i1{olofo|1|r|r|r direct addr
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Appendix A : Instruction Set (11/19)

MOV direct, @Ri Encoding : HEX: 86h, #bytes: 2, Cycles: 2
Operation : (direct) €« ((Ri)) 1/0(0|0(0|1|1]|i direct addr

MOV direct, direct Encoding : HEX: 85h, #bytes: 3, Cycles: 3
Operation : (direct) €« (direct) 1|10({0(0(0|1]0|1] |direct addr(src)||direct addr(dest)
MoV direct, #data Encoding : HEX: 75h, #bytes: 3, Cycles: 3
Operation : (direct) < data Of1lf{1(1|0(21|0 |2 direct addr immediate data
MoV @RI, A Encoding : HEX: F6h, #bytes: 1, Cycles: 1
Operation : ((R1)) < (A 1(1|2{1(0|1(1]i

MOV @RI, direct Encoding : HEX: A6h, #bytes: 2, Cycles: 2
Operation : ((RD)) < (direct) 1(0(1(0fO|21]|1 (@ direct addr

MOV @Ri1, #data Encoding : HEX: 76h, #bytes: 2, Cycles: 2
Operation : ((R1)) < data O(1(2({1|{0|2|1]|i] [immediate Data

MOV <dest-bit>, <src-bit>
Move bit data

MOV C, bit Encoding : HEX: A2h, #bytes: 2, Cycles: 2
Operation : © < (bit) 1(0|1|0f(0|0O|1(0O bit addr
MOV bit, C Encoding : HEX: 92h, #bytes: 2, Cycles: 2
Operation : (bit) < (O 1/0/0|1|0|0|1]|0 bit addr
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Appendix A : Instruction Set (12/19)

MOV  DPTR, #datal6 |

Load Data Pointer with a 16-bit constant
(DPTR) ¢ data,. Encoding : HEX: 90h, #bytes: 3, Cycles: 3

(@] ti : Z Z
peration (DPH,DPL) € (data,y_g,data,_y) 1|o|o|1|o|0| 00| [immed. data 15-8]| immed. data 7-0

MOVC A, @A + <base-reg>

Move Code byte
MovC A, @A + DPTR Encoding : HEX: 93h, #bytes: 1, Cycles: 2
Operation : (A) < ((A) + (DPTR)) 1{0/{0|1(0|0O|1 (1

MoVvC A, @A + PC
(PC) € (PC) + 1 Encoding : HEX: 83h, #bytes: 1, Cycles: 2

Operation : (A) €« (D) + (POY) 1(o(0(0(0O|0O|1 (1

MOVX  <dest-byte>, <src-byte>

Move External

MOVX A, ORI Encoding : HEX: E2h, #bytes: 1, Cycles: 3
Operation : A) < ((R1)) 1({1(1(of(O0|O]|1 |
MOVX A, @DPTR Encoding : HEX: EOh, #bytes: 1, Cycles: 3
Operation : (A) < ((DPTR)) 1|1|/12|0|0|0f0O|O
MOVX @RE, A Encoding : HEX: F2h, #bytes: 1, Cycles: 3
Operation : ((RI)) < (A 1|1(12{12(0|0Of2 i
MOVX @DPTR, A Encoding : HEX: FOh, #bytes: 1, Cycles: 3
Operation : ((DPTR)) €« (A) 1|1|12|1|0|0f0O|O
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XCH A, <src-byte> |

Exchange Accumulator with byte variable

XCH A, Rn Encoding : HEX: C8h, #bytes: 1, Cycles: 1
Operation : (A) & (Rn) 1l12lolol1lrlrlr

XCH A, @Ri Encoding : HEX: C6h, #bytes: 1, Cycles: 1
Operation : (A) & ((RD)) 1{1|0|0(0|1(1|i

XCH A, direct Encoding : HEX: C5h, #bytes: 2, Cycles: 2
Operation : (A) & (direct) 1|11(0(0f0f12]0 (1 direct addr

XCHD A, @R1
Exchange Digit

Encoding : HEX: D6h, #bytes: 1, Cycles: 1
Operation : (As0) © ((RI)),, 1|1|ol1|o|2]|1]i
PUSH direct
Push onto stack
Operation : (SP) & (SI?) + 1 Encoding : HEX: COh, #bytes: 2, Cycles: 2
(SP)) € (direct 1[1]o[o]ofo]o]o] [ direct addr
POP direct
Pop onto stack
Operation - (direct) € ((SP)) Encoding : HEX: DOh, #bytes: 2, Cycles: 2
GP) €GP -1 1[1]o[1]o]o]o]o] [ direct addr
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SETB <bit>
Set bit
SETB ©
Operation : © <1
SETB bit
Operation : (bit) <« 1
JC rel
Jump if Carry is set
o (PO & (PO + 2
Operation:  y£cy = 1, then (PC) € (PC) + rel
JNC rel
Jump if Carry is not set
o (PO) < (PC) + 2
Operation:  y¢ cy = 0, then (PC) € (PC) + rel
JB bit, rel
Jump if Bit is set
o (PO) < (PC) + 3
Operation: /¢ hit) = 1, then (PC) € (PC)+rel
INB bit, rel
Jump if Bit is not set
Operation : e & PO +3

@> CORERIVER

If (bit) = 0, then (PC) € (PC)+rel

Encoding : HEX: D3h, #bytes: 1, Cycles: 1
1(1(0|1]|0 1

Encoding : HEX: D2h, #bytes: 2, Cycles: 2
1{1(0(1|0 0 bit addr

Encoding : HEX: 40h, #bytes: 2, Cycles: 3
0|1|0(0|0 0| |relative addr

Encoding : HEX: 50h, #bytes: 2, Cycles: 3
o|1|0(f1|0 0| |relative addr

Encoding : HEX: 20h, #bytes: 3, Cycles: 4
0|0|1({0]|0 0 bit addr relative addr
Encoding : HEX: 30h, #bytes: 3, Cycles: 4
o|o|1(1|0 0 bit addr relative addr
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JBC  bit, rel |
Jump if Bit is set and Clear bit

Operation : E]F;C%bit)é:(FiC) vl Encoding : HEX: 10h, #bytes: 3, Cycles: 4

then (bit) ¢« 0, (PC) & (PC) + rel o|ofof1|0(0|0O|O bit addr relative addr

ACALL addrili
Absolute Subroutine Call
(PO) < (PC) + 2
(SP) <« (SP) +1
Operation : gg;)) i EZES—OJ? 1
((SP)) € (PC,: 2) Encoding : HEX: 11h, #bytes: 2, Cycles: 3
15-8

(PC,y_o) € page address a,5laglag| 1|00 0|1 a;_g

LCALL addril6

Long Subroutine Call

(PO) < (PC) + 3
(sP) < (SP) +1
((SP)) € (PC;o)

Operation :
SP < (SP) +1
E(Sg)) ya EPC) ) Encoding : HEX: 12h, #bytes: 3, Cycles: 4
15-8
(PC) € addro_, ofojoj1|of0|1]|0 Ai5_g a;_g
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RET |
Return from Subroutine

(PCi5.9) € ((SP))
(SP) € (sP) -1

Operation : (PC) € ((SP)) Encoding : HEX: 22h, #bytes: 1, Cycles: 2
(SP) € (SP) -1 oloji1|olofof1]|0O
RETI
Return from Interrupt
(PCi5.9) € ((SP))
. SP) <« (SP) -1 o i i i
Operation : (PC) € ((SPY) Encoding : HEX: 32h, #bytes: 1, Cycles: 2

(SP) € (SP) - 1 olol1]|1|o|o|1 |0

AJMP  addriil |
Absolute Jump

. . (PC) € (PC) + 2 Encoding : HEX: 01h, #bytes: 2, Cycles: 3
peration - (PC,y.0) € page address 810|898/ 0|00 O |1 87.9
SIMP  rel |
Short Jump (Relative address)
(PO) & (PC) + 2 Encoding : HEX: 80h, #bytes: 2, Cycles: 3
Operation:  (pc’ Y& (PC) + rel 1]o[ofolo[o]o]o] [relative addr
LIMP  addri6 |
Long Jump Encoding : HEX: 02h, #bytes: 3, Cycles: 4
Operation : (PC) <€ addr,., 0|0|j0f(O(0Of0O|1]0 a5 g a;_g
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Appendix A : Instruction Set (17/19)

JMP @A + DPTR

Jump Indirect Relative to the DPTR

Operation : (PO € (A + (DPTR)

JZ rel

Encoding : HEX: 73h, #bytes: 1, Cycles: 2

O[1(1({1|0|01 |1

Jump if Accumulator is Zero

(PO) €« (PO + 2

Operation: £ Ay=0, then (PC) € (PC) + rel

JINZ rel

Encoding : HEX: 60h, #bytes: 2, Cycles: 3

0|1(1{0|0|0|0O |0 relative addr

Jump if Accumulator is Not Zero

(PO < (PC) + 2

Operation: ¢ (a)#0, then (PC) € (PC) + rel

@) CORERIVER

Encoding : HEX: 70h, #bytes: 2, Cycles: 3

0(1(1(1/0|0|0|O relative addr
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Appendix A : Instruction Set (18/19)

CINE <dest-byte>, <src-byte>, rel

Compare and Jump if Not Equal

CJINE A, direct, rel
(PO) < (PC) + 3
ITf (A) * (direct),
Operation : then (PC) €« (PC) + rel
If (A) < (direct), then (C) €« 1
Else (C© <« 0
CJINE A, #data, rel
(PO) < (PC) + 3
IT (A) *# data,
Operation : then (PC) €« (PC) + rel
IT (A) < data, then (C) €« 1
Else (©) «O0
CJINE Rn, #data, rel
(PO < (PC) + 3
IT (Rn) # data,
Operation : then (PC) €« (PC) + rel
IT (Rn) < data, then (C) €« 1
Else © <o
CJINE @RI, #data, rel
(PO < (PC) + 3
If ((Ri)) * data,
Operation : then (PC) €« (PC) + rel

IT ((Ri)) < data, then (C) €« 1
Else @© <«0

@) CORERIVER

Encoding : HEX: B5h, #bytes: 3, Cycles: 4
1(0f({1|1]|0 0|1 direct addr relative addr
Encoding : HEX: B4h, #bytes: 3, Cycles: 4
1(0f1|1(0 0 |0] |immediate datal relative addr
Encoding : HEX: B8h, #bytes: 3, Cycles: 4
1(of1|1]1 r |r| [immediate datal relative addr
Encoding : HEX: B6h, #bytes: 3, Cycles: 4
1(0f({1|1]|0 1|i| [immediate data] | relative addr
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Appendix A : Instruction Set (19/19)

DINZ  <byte>, rel |

Decrement and Jump if Not Zero
DJINZ Rn, rel
(PO <« (PC) + 2 . ) } ; )
Operation - (RP) c R -1 Encoding : HEX: D8h, #bytes: 2, Cycles: 3
IT (Rn)+0, then (PC) €« (PC) + rel 1|1|0|1|2|r|r|r| |relative addr

DJINZ direct, rel

(PO <« (PC) + 3
(direct)€ (direct) - 1

Operation : If (direct)+0, Encoding : HEX: D5h, #bytes: 3, Cycles: 4
then (PC) € (PC) + rel 1{1({0|1(0|1]|0 (1 direct addr relative addr
NOP
No Operation Encoding : HEX: 00Oh, #bytes: 1, Cycles: 1
Operation : (PC) < (PC) + 1 0|0|0|0|0|0]|O0O|O
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Appendix B : SFR Description [80h — 87h] (1/12)

[SER JI= &= 2H]

:Bit =aXIE s

SFR =4
! Byte =AXFE Jis

!

W PO (80h) : Port 0 Register

ﬂull Ol

I AH
Al
| AH
AL

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

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

R :eJlJts
W :MDI ts
(n) : Reset gt

B PO (80h) : Port 0 &l K| A H

W DPL (82h) : CIOIEl ZOIE} 59l @l XI AE

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

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

B DPH (83h) : CIOIE ZQIE &<l el XIAH

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)

@ Port 0 2l XIAH

W SP (81h) : A& ZOIE X AH

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

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

& A0 AISE 2AXIE KIAISHT
@ PUSHOIl 2I6H SJtot1l POPOIl 2l o 244 8HCH.

@> CORERIVER

DPH.7 | DPH.6 | DPH.5 | DPH.4 [ DPH.3 | DPH.2 | DPH.1 | DPH.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)

B PCON (87h) : &2 M 0f 3l X AF
SMOD1 - - POF GF1 GFO PD IDL
R/W(0) R/W(L) R/W(0) R/W(0) R/W(0) R/W(O)

¢ SMOD1 : UART 2E 10 M Timer 1 2cll0I1E S H.
¢ POF (A NE S,

MRA0| HXH, SFEAAH U 2ch B F =
¢ GF1, GF0: g2 2.
¢ PD : Power-down (Stop) 2 E.
¢ IDL :IDLE 2&.
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Appendix B : SFR Description [88h — 90h] (2/12)

B TCON (88h) : Timer/Counter 0/1 M I XIAH B TLO (8Ah) : Timer/Counter 0 5t% BIOIE &l XIAH
TF1 | TR | TFO | TRO IE1 Im1 IEO ITO TLO.7 | TLO.6 | TLO.5 | TLO.4 | TLO.3 | TLO.2 | TLO.1 | TLO.0
R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(O0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(O)
¢ TF1 :Timer1 QLHEZ .
¢ TR1 : Timer 1 S &, H TL1 (8Bh) : Timer/Counter 1 5t HI0IE &l Xl AH
N0 R :T?mer O == TL1.7 | TL1.6 | TLL5 | TL1.4 | TL1.3 | TL1.2 | TL1.1 | TLL.O
¢ TRO : Timer 0 S %,
¢ IE1 (AR CIHYE 1 S, R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(O)
¢ IT1 QR QEHEE 1 &A M8 2.
Edge Detect (IT1=1). Level Detect (T1=0) m THO (8Ch) : Timer/Counter 0 A+ HLOIE 2/ X| A
¢ IEO R QHEE 0 EH .
¢ 170 D QI OIE{E O BHAl MEH Zoy7). THO.7 | TH0.6 | THO.5 | THO.4 | TH0.3 | TH0.2 | THO.1 | THO.0

Edge Detect (ITO=1). Level Detect (IT0=0). R/W(0) R/W(0) R/W() R/W(0) R/W(0) R/W(0) R/W(0) R/W(O)

B TMOD (89h) : Timer/Counter 0 2% MO &l X AE B TH1 (8Dh) : Timer/Counter 1 &< HIOIE &I XIAH
i - - GATE | o7 v o TH1.7 | TH1.6 | TH1.5 | TH1.4 | TH1.3 | TH1.2 | TH1.1 | TH1.0
R/W(0) R/W(D) R/W(0) R/W(O) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0)

@ GATE[3] : Timer 0 Gate M 0. TRx(TCON Li)Jt & & & 1) GATE=1 i
012!, Timer x = @ INTx pin0l high AEHS! T == W P1(90h) : Port 1 &l K| =&
(5tS 201 XIOH). GATE=0012, Timer x=
TRx=10/81 SX (AZE0 HIO),

P1.7 P1.6 P1.5 P1.4 PileS) P1.2 P1.1 P1.0

®C/T[2] : Timer 0 Counter/Timer J|S €. R/W(1) R/W(1) R/W(1) R/W(1) R/W(1) R/W(1) R/W(1) R/W(1)
= Fosc/125 H %5t EFOIDI. OI2XIE
(1)= T%Sging rjlﬁgﬂ; o ClEXZ) ® P10 :XTAL1 alternate. (012X & = XTALL).
M1 MO :Ti oC sex, ¢ Pl.1 : XTAL 2 alternate. (01 2 X1 & = XTAL2).
ML MO @%ﬁ:omde 0. 13-bit T/C. ol=2 pinSES /6t ALTSELD PMR SFRS & X 5t2t.
[0,1] : Mode 1. 16-bit T/C. @ P12 :RESETB alternate. (71 = XIX = RESETB)
[1,0] : Mode 2. 8-bit T/C, Xt S XHQI e 2 & pin2 96t ALTSELS & Xotet.

[1,1] : Mode 3. Two 8-bit T/C
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Appendix B : SFR Description [91h — 95h] (3/12)

B EXIF (91h) : 212 QIHHEE S dXIAH B CLKOFF (94h) : =813l 2= M cll XA
- - IE3 IE2 | XT/RG | RGMD | RGSL | BGS - - | OFF_TO1|OFF_UART| - | OFF_I2C [OFF_PWM|OFF_ADC
R/W(0) R/W(0) R/W(0) R(1) R/W(0) R/W(1) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0)
¢ IE3 (R QEHEE 3 S AZEY KO 2ot AHEC ¢ OFF_ADC : ADC block OFF. 1 = ADC & XI.
& IE2 (AR CIHEE 2 Z0. AZEN 2SHH AAHSC ¢ OFF_PWM : PWM block OFF. 1 =PWM &XI.
@ XT/RG : AlAE! 221 sew, & OFF_I2C  :I’Cblock OFF. 1 =I?C Master & Slave & X|.
0=AAE 2HOZ 4R 2 QAY0IE HE, @ OFF_UART : UART block OFF. 1 = UART & XI.
1=AA8 2oz 2R S A8, ¢ OFF_T01 : Timer0/1 block OFF. 1 = Timer0%t Timerl & XI.

€ RGMD : & 2E, & AIAE S20| &0IL+ XTALOICH
BN O 2 XT/RG2 EHCHO|CH. ) _
O RGSL =X DCOIAM HOY M 2 SEf HIE. B RINGCON (95h) : Ring Xl 01 Configuration d&il X A &

1=XTAL 22{E N AE SO ALSGHXIR X 2E o T w1 o1 a1 51 91 a1 <
Ol Ml JHOI' = 65,536 2= S0 2 RQUB0IEE
NEBICE R/W(0) R/W(10) RMW(L) R/W(0) R/W(0) R/W(D) R/W(O) R/W(0)

€ BGS : Band-gap &, (OI2X& =1)
0 = Band-gap block (LVD)0| B Xl 2=0A= X &
& BEUNM= SEEHC.
XN 2E0M &8 83 Z20| 0IRU AL
1 = Band-gap block (LVD)0| EXI2=0A S& &

@ RINGCON[7:0] : LH2 & Q&4d|0lEef =& 3.
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Appendix B : SFR Description [96h — 9Ah] (4/12)

B LVDCON (96h) : LVD MO &I XIAH

B SCON (98h) : & =Xt UARTO KNI &l XIAE

LVDCON.2|LVDCON.1|LVDCON.Q

= REN = = TI RI

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

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

& LVDCON[2:0] : LVD2| CIHHE &l H&i, 4 REN CAE =4 00E
¢TI PS4 QIHYEE E. AZE/NZE ANHGHOE &
:0] = QIEHE ¥ =4.0vV OIZ2XE iy =
¢ LVDCON[2:0] = 000D, LVD ©1Ei “ OV EIELS) @ RI Pl QIHEE S0, AZEAUNZ AH0H0F &

# LVDCON[2:0] = 001b, LVD QIEI®E ¥ = 3.6V
@ LVDCON[2:0] = 010b, LVD QIE{®E & = 3.2V
@ LVDCON[2:0] = 011b, LVD QIE®E &l& = 3.0V
# LVDCON[2:0] = 100b, LVD QIEI®E & = 2.8V
@ LVDCON[2:0] = 101b, LVD QIE{&E & = 2.6V
@ LVDCON[2:0] = 110b, LVD QIEI®E &l& = 2.4V

B SBUF (9%9h) : 1€ OIOIE B1H &I XIAH

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)

¢ S8 Hile E2E0 UACH
& 20|t M| A= 2L

4 LVDCON[2:0] = 111b, LVD QIEHHEE cll¥ = 2.2V

' 12
B LVDST (97h) : LVD AFE} &I K| AEf B |2C_SCON (9Ah) : I°C Slave X0 el XI AH

LvD7 LvD6 LVD5 LVD4 LvD3

LvD2 LvD1 LvDO

WR

RD BUSY - 12C_SIF| MODE RUN

R(0)  R(0) R(0) R(0) R(0)

R(0)  R(0) R0

R(0)

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

& WR CI2C M| S AL, SIS0 25 AN,
D A e ORD  :RC Y| SE A SO0 SUTH A
o Libly = 1w WPl = 6 @ BUSY : T I2C slave AFEH. 5HS 21010 ©IaH A .
@ LVD5 = 1 when VDD < 3.2V 1= I2C dlaved} BT £,
# LVD4 = 1 when VDD < 3.0V @ 12C_SCIF: I’C slave I E{&1E Z24 1.
# LVD3 = 1 when VDD < 2.8V 2t HIOIE D 4l = 2 AIE MOICH 8 FEC.
@ LVD2 = 1 when VDD < 2.6V ATE N0 QAHA A H.
@ LVD1 = 1 when VDD < 2.4V ¢ MODE : IC slave Mode.
@ LVDO = 1 when VDD < 2.2V 0 =Mode 0. 022 =2 Z& (II2XE).

1 =Mode 1. 22l =4 g2
4 RUN : I2C slave Al %,

@> CORERIVER

ATEAO0 2o A0
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Appendix B : SFR Description [9Bh — A4h] (5/12)

B |2C_SDEV (9Bh) : I°C Slave CIBI0IA =4 I X AH

SDEV.7 | SDEV.6 | SDEV.5 | SDEV.4 | SDEV.3 | SDEV.2 | SDEV.1 | SDEV.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)

@ SDEV[7:1] :I2Cslave CIBIOIA =4
€ SDEV[0] : AbE CHEL. Don't care.

B 12C_SADR (9Ch) : I°C Slave 22| =2 &I XIAH

SADR.7 | SADR.6 | SADR.5 | SADR.4 [ SADR.3 | SADR.2 [ SADR.1 | SADR.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)

B |2C_SDAT (9Dh) : I2C Slave GIOI & &l XIAE

SDAT.7 | SDAT.6 | SDAT.5 | SDAT.4 | SDAT.3 | SDAT.2 | SDAT.1 | SDAT.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)

B |2C_MDAT (9Eh) : I2C Master GOl & &l XI AH

B |2C_MCON (A2h) : I2C Master M0 2l XIAH

- - - |I2C_MIF| OP [BYPASS| MODE | RUN
R/W(0) R/W(0) R/W(0) R/W(0) R/W(0)

@ 12C_MIF : I2C Master CIE{H E Z2f 0.
St HIOIEJF =TI L S4IE [HOtCH & F &I
LTEA0 SJoH AA.
¢ OP (I2C DI/ MD| SH,
0=MJ S& (JI2XH).
1=280 =,
@ BYPASS : I2C Master 2} Slave0il | Bypass Mode.
®MODE  : I’C Master Mode.
0 = Mode 0. Memory =4 Z& (J|2XH).
1 = Mode 1. Memory =4 &
4 RUN : I2C Master S &.
SHEAA Ol A A .

B |2C_MDEV (A3h) : I2C Master CIHIOI A =4 IXIAH

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

MDAT.7 | MDAT.6 | MDAT.5 | MDAT.4 | MDAT.3 | MDAT.2 | MDAT.1 | MDAT.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)

m P2 (AOh) : Port 2 2l XI AEf

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

B |12C_MADR (A4h) : I2C Master 0l 22| =4 &l X AH

MADR.7 | MADR.6 | MADR.5 [ MADR.4 | MADR.3 | MADR.2 | MADR.1 [ MADR.O

R2%, 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)

@ Port 2 2l XIAH

@> CORERIVER

R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0)
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Appendix B : SFR Description [A5h — B8h] (6/12)

B |2C_MNUM (A5h) : I2C Master CtE BIOIE == ell XIAH

MNUM.7 [ MNUM.6 [ MNUM.5 | MNUM.4 | MNUM.3 |MNUM.2 | MNUM.1| MNUM.0
R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(O)

& (= HIOIE &= = I2C_MNUM + 1

B [12C_MSCL (A6h) : I2C Master 22 2| 6t¥ HI0IE
EIPNES =)
MSCL.7 | MSCL.6 | MSCL.5 | MSCL.4 | MSCL.3 | MSCL.2 | MSCL.1 | MSCL.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)

@ I2C Master® =12 (Fue) = Fosc / {(I2C_MSCH, 12C_MSCL)*4}

B 12C_MSCH (A7h) : I2C Master 23 24| &% HI0IE
EIPNES=

MSCH.7 | MSCH.6 | MSCH.5 | MSCH.4 [ MSCH.3 | MSCH.2 [ MSCH.1 | MSCH.0
R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(O)

m |E (A8h) : 2IEHE E 2I0I0I= dI X AH

EA EADC = ES ET1 EX1 ETO EX0

® P3 (BOh) : Port 3 cll XI A H

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)
@ Port 3 el XIAH

m P (B8h): QIHEE &&= dIXNAH

= PADC = PS PT1 PX1 PTO PX0

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

& EA A QIH™”E 200I=.

4 EADC :ADC 2IHE E 2100I=.

@ ES DAY U AHEE 200l S.
¢ ET1 :Timer 1 QIHE E Q1001 S.
& EX1 : External interrupt 1 210§l 0| Z.
¢ ETO : Timer0 2IHE E 210101 .
& EXO0 : External interrupt 0 210§l O £.

@> CORERIVER

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

€ PADC :ADCQHHEE 246=9.

& PS G U QIHEE M2,
¢ PT1 :Timer 1 QIHEE R&8=2.
¢ PX1 : External interrupt 1 24 &= <.
& PTO :Timer0 QIHEE R4=<I.
€ PX0 : External interrupt 0 S &=<.
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Appendix B : SFR Description [BEh — DOh] (7/12)

B OSCICN (BEh) : & & 2&20IE MO el KIAH

- - - DIV2 [RINGON| DIV1 DIVO

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

€ RINGON :1=U%=% & 240/ Ss&.
= U2 & 2ad0/d EXI.

XTRG = 00/ RINGON UIE% A O1GHAl 22t
& DIV2, DIV1, DIVO : & 2440l &2

a' &0l It 12MHz(@3V)§ S&BHCHH,

[0,0,0] = 12MHz/1 (12.0 MHz)

[0,0,1] = 12MHz/2 ( 6.0 MHz)

[0,1,0] = 12MHz/4 ( 3.0 MHz)

[0,1,1] = 12MHz/8 ( 1.5 MHz)

[1,0,0] = 12MHz/3 ( 4.0MHz) OI=2X &)

[1,0,1] = 12MHz/6 ( 2.0 MHz)

[1,1,0] = 12MHz/12 ( 1.0 MHz)

[1,1,1] = Reserved.

B PMR (C4h) : B2 2+2] R0 &l X AF

- - - | XTOFF
R/W(0)

& XTOFF : 212 J2lAE QUY0IEE R R S=I] A0S,

1=2=2 3cIAE FX.
0=2% JelAaE SHOI=XNE).
XT/RG = 1€ [} XTOFFE & & ot Xl Zef.

@> CORERIVER

B STATUS (C5h) : 32IAE ARl HIXIAH

- XTUP - - - -

R(0)

¢ XTUP : Jd2lAEY QAIYHO0IE Za S= AE.
el A AE D HEOIXI(1) OFLIXI(0)S LIEHHCE,
Power-on resetlt 2 Z2 reset [ o= A0l 216 2.
XTOFF HIEJt &3 E [ ISR IF A,
XT/RG =1 [lf, X LEUH AN EE5t= S LA HE.
el AE0 HESE F0l SHEAAHI EEH &

m PSW (DOh) : Program Status Word &l X| A E

Cy AC FO RS1 RSO (0)Y F1 P

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

& CY (el S,
¢ AC P EX 00l S
& F0 PAFE X220,

@ RS1,RSO: I XIAH WA HEX
[0,0] : Bank O
[0,1] : Bank 1

[1,0] : Bank 2
[1,1] : Bank 3

¢ OV I HEZR E0.
¢ Fl DAFE XA 22 1.
eP P H2lE HIE. ACC Jl== THel EIOl [t SHE A Ol 2l ol

23/,
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Appendix B : SFR Description [D4h — DAR] (8/12)

B POTYPE (D4h) : Port 0 &3 &4 M Al XIAH B WDCON (D8h) : Watchdog Timer M0 &l XIAH
POTYPE.7 | POTYPE.6 | POTYPE.5 | POTYPE.4 | POTYPE.3 | POTYPE.2 | POTYPE.1 [ POTYPE.O WD1 | WDO | EPFI PFI WDIF | WTRF | EWT | RWT
R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(1) R/W(1) R/W(0) R/W(1) R/W(0) R/W(0) R/W(0) R/W(0)
@ 0 = Push-pull & (OI2X&) /1= Open-drain ¢ WD1. WDO0 : Watchdog timer 2= X 0f
[0,0] : 1 x 2% clocks (interrupt) + 256 clocks (reset)
. 16 i
B PATYPE (D5h) : Port 1 =2 Al R0} 3K AH [0,1]: 4 x 2! clocks ('|nterrupt) + 256 clocks (reset)
[1,0] : 16 x 216 clocks (interrupt) + 256 clocks (reset)
P1TYPE.7|PLTYPE.6 | PLTYPE.5 | P1TYPE.4 | PITYPE.3 | PLTYPE.2 | PLTYPE.1 | PITYPE.O [1,1] : 32 x 26 clocks (interrupt) + 256 clocks (reset)
@ PFI : Power-fail QIHHE E Eefi 1.
@ 0 = Push-pull 2= (912X F)/ 1 = Open-drain £= & WDIF  : Watchdog timer Q{2 E Zej 1.
€ WTRF : Watchdog timer reset Sl 1. AZE A 2IaH AAH.
B P2TYPE (D6h) : Port 2 £ &4 M el XIAH & EWT  : Watchdog timer reset 21 0il 0| £.

¢ RWT : Restart watchdog timer.
P2TYPE.7 | P2TYPE.6 | P2TYPE.5 | P2TYPE.4 | P2TYPE.3 | P2TYPE.2 | P2TYPE.1 [ P2TYPE.O

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

B ADCHL (DSh) : ADC &< g && ot2 dlXIAH
@ 0 = Push-pull 4 (OI2X&) /1= Open-drain

ADCH7B | ADCH6B | ADCH5B | ADCH4B [ ADCH3B | ADCH2B | ADCH1B | ADCHOB

m P3TYPE (D7h) : Port 3 &2 814 FI0f 21T AE R RWC) R RV RWCD RWG) RN R
- - |P3TYPE5|P3TYPE.4|P3TYPE.3 |P3TYPE.2 | P3TYPE.1 | P3TYPE.O ¢ ADCHXB = 0 : ADCHX &4 2l0il0lI= (LIXIE &= LIAMO0IZ)

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

@ 0 = Push-pull & (J|12X&)/ 1 = Open-drain & B ADCHH (DAh) : ADC &2 Y &&4 A2 4 XIAH

ADCH15B [ADCH14B | ADCH13B [ADCH12B | ADCH11B |ADCH10B | ADCH9B | ADCH8B

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

@ ADCHXB = 0 : ADCHX & & 2l0ii0I= (LIXIE & CIAIO0IS)
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Appendix B : SFR Description [DBh — E1h] (9712)

W ADCHSEL (DBh) : ADC &2/ [H< & 3| X AH ® PWMD (DEh) : PWM Duty Gl Ol & 2l X A E
CH_SEL - - - CHH3 | CHH2 [ CHH1 | CHHO 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) R/W(0) R/W(0) R/W(0) R/W(0) R/W(O)
@ CH_SEL  : ADC MUX Selector with CHH[3:0] & CH[3:0].
0 = CH[3:0] - ADC[11:0] Enable / ADCH[15:0] Disable. B ACC/A (EOh) : Accumulator
1 = CHH[3:0] - ADC[11:0] Disable / ADCH[15:0] Enable.
@ CHH[3:0] : ADC MUX Selection for High Channel (ADCH[15:0]) 2SS S| laEed ||| e ee T [ | [Re S [Fae e
0000b : ADCHO selection (Oh)  1000b : ADCH8 selection (8h) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0)

0001b : ADCH1 selection (1h)  1001b : ADCH9 selection (9h)
0010b : ADCH2 selection (2h) 1010b : ADCH10 selection (Ah) -
- : SRS NI PAES

0011b : ADCH3 selection (3h) 1011b : ADCH11 selection (Bh) ARCSEERNEI S ARCHI= sl =5

0100b : ADCH4 selection (4h) 1100b : ADCH12 selection (Ch) ADC11B|ADC10B| ADC9B | ADC8B | ADC7B | ADC6B | ADC5B | ADC4B

0101b : ADCH5 select!on (5h) 1101b : ADCH13 select!on (Dh) RAW(1) R/W(1) R/W() R/W() R/W() RMW() RW() RW(L)

0110b : ADCH®6 selection (6h) 1110b : ADCH14 selection (Eh)

0111b : ADCH7 selection (7h)  1111b : ADCH15 selection (Fh) 4 ADC11B : 0 = ADC11 input enable & digital input disable at P2.2.
4 ADC10B : 0 = ADC10 input enable & digital input disable at P2.3.
¢ ADC9B : 0 = ADC9 input enable & digital input disable at P2.4.

B PWMCON (DCh) : PWM Control Register @ ADC8B : 0 = ADCS input enable & digital input disable at P2.5.
POSEL | PS2 PO | PS1_PO | PSO_PO - PWMF | CLR_PO | RUN_PO @ ADC7B : 0 = ADC7 input enable & digital input disable at P2.6.
RIW(O) R/W(0) RIW(O) R/W(O) RIW(O) R/W(0) RIW(O) € ADC6B : 0 = ADCS6 input enable & digital input disable at P0.7.

¢ ADC5B : 0 = ADCS input enable & digital input disable at P0.6.
& POSEL : P0.622Z PWM I}E £ 200l 2. @ ADC4B : 0 = ADC4 input enable & digital input disable at P0.5.
@ PS2_P0, PS1_P0O, PSO_PO : 2 dEFH S8,

[0,0,0] = Fosc/1, [0,0,1] = Fosc/2,  [0,1,0] = Fosc/4,
[0,1,1] = Fusc/8, [1,0,0] = Fysc/16,
[1,0,1] = Foec/32,
[1,1,0] = Fose/64, [1,1,1] = Fyec/128
* PWM 22 (Fpym)2 ADCOIl Al Foge/101 OFLIST AbZ EICH
®PS2_P0, PS1_P0, PSO_PO : Pre-scaled Clock Selection.
@ POSEL : P0.622Z PWM ItE & 2100I=.
¢ PWMF :PWMOIEHHE Z2i0. AZE 00 2ol .
@ CLR_PO : Counter Reset 2100 =. SFEAIHO 2I5H A .

’; E’&ﬁ?Eﬁ‘i\?‘Eﬁ“ 10101 Z. PWM 22 (Fpy) £ 21010/ . MiDAS2.1 Family [100]




Appendix B : SFR Description [E2h — E6h] (10/12)

B ADCSEL (E2h) : ADC Channel Selection Low & MUX Selection B ALTSEL (E3h) : Alternate Jls X0 2il XIAE]
Register

IOXEN [IORSTEN| CLO |PWMO0O| TVO X - -
R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(O)

ADC3B | ADC2B | ADC1B | ADCOB | CH3 Ch2 CH1 CHO

R/W(1) R/W(1) R/W(1) R/W(1) R/W(1) R/W(1) R/W(1) R/W(1)
@ IOXEN :1 = XTALZt XTAL2E LEHOZ AtE.

¢ ADC3B : 0 = ADC3 input enable & digital input disable at P0.4. XTOFF (PMR.3) = 10/0{OF & (QAIHI0IE S=J| HA)
& ADC2B : 0 = ADC2 input enable & digital input disable at PO0.3. @ IORSTEN : 1 = RESETBZ /=302 AI=,
¢ ADC1B : 0 = ADC1 input enable & digital input disable at PO0.2. ¢ CLO 11 = A|AE 2212 P26OR2 =&,
¢ ADCOB : 0 = ADCO input enable & digital input disable at PO.1. ¢ PWMDO :1=P0.022 PWM IS =&,
¢ TVO :1=P0.0Z Timer 0 LHEZR 2 &=,
@CH[3:0] : ADC MUX Selection. * X :1=P0.22 UART TX OIOIE &,
[0,0,0,0] = ADCO selection (Oh) UARTE AlE35I24H TX HIES & X5l 0F &L
e W POSEL (E4h) : Port 0 Pull-up |0 2| XI AEf
[0,0,1,0] = ADC2 selection (2h)
[0,0,1,1] = ADC3 selection (3h) POSEL.7 | POSEL.6 | POSEL.5 | POSEL.4 | POSEL.3 | POSEL.2 [ POSEL.1 | POSEL.O
[0,1,0,0] = ADC4 selection  (4h) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(O)

[0,1,0,1] = ADCS selection (5h)
[0,1,1,0] = ADC6 selection (6h) @ 0 = Pull-up ON (O1= X1 &)

[0,1,1,1] = ADC7 selection (7h) @ 1 = Pull-up OFF, ADC_EN (ADCON[7]) = 1 .
[1,0,0,0] = ADC8 selection (8h) ® P1SEL (E5h) : Port 1 Pull-up Xl 01 &l Xl A&
[1,0,0,1] = ADC9 selection (9h)
[1,0,1,0] = ADC10 selection (Ah)

P1SEL.7 | P1SEL.6 | P1SEL.5 [ P1SEL.4 | P1SEL.3 | P1SEL.2 | P1SEL.1 | P1SEL.O

[1,0,1,1] = ADC11 selection (Bh) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(1) R/W(1)
_ @ 0 = Pull-up ON (712X &)
[1,1,0,0] = No ADC input select (Ch) # 1 = Pull-up OFF, ADC_EN (ADCON[7]) = 12 [H.
[1,1,0,1] = No ADC input select (Dh)
[ | : - A
[1.1.1,0] = No ADC input select (Eh) P2SEL (E6h) : Port 2 Pull-up MO &l XIAH
[1,1,1,1] = No ADC input select (Fh, Default) 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)

@ 0 =Pull-upON (OI2X &)
4 1 = Pull-up OFF, ADC_EN (ADCON[7]) = 1& .
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Appendix B : SFR Description [E7h — FOh] (11/12)

B P3SEL (E7h) : Port 3 Pull-up X0 cll KIAH

B ADCON (EFh) : ADC X0 & ADC Z 1t ot%| 2l XI AH: Value[1:0]

- - P3SEL.5 [ P3SEL.4 | P3SEL.3 | P3SEL.2 | P3SEL.1 | P3SEL.0

AD_EN |AD_REQ|AD_END| ADCF - ADIV SAR1 SARO

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

@ 0 =Pull-up ON (OI=2X1&)
@ 1 = Pull-up OFF, ADC_EN (ADCON[7]) = 1 [H.

B EIE (E8h) : & & & CIHEE 200I= el XIAH

EPWM | EWDT [ EI2C_S |EI2C_M| EX3 EX2

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

¢ EPWM :PWMOIHEE 200l

€ EWDT : Watchdog Q/EHHEE Ql0f0I=
@& EI2C_S :ICslave CIEHHEE ol0fl0olE
@ EI2C_M :I2C master 2IEIHE 2100l 2
¢ EX3 : External 3 QIEHHEH E 210012
¢ EX2 : External 2 QIEHHE E Ql0l0I 2

B ADCR (EEh) : ADC Z 2} 49l @ XI AE: Value[9:2]

R/W(0) R/W(0) R(1) R/W(0) R/W(0) R/W(0) R/W(0)
& AD_EN :AD Ei& 01002
@ AD_REQ : AD & 97,
AD_ENDJ} 00l A 12 818 [, 5tS2A010fl 2ok A=,
@ AD_END : 3 Xi ADC A/EH.
0=ADCHI EX =
AEXHs AD_ END CH 4101 ADCFE 2915} 0f
& ADCF  :ADC QIE/®E Zp47.
ATES0I0fl O350 A 0{0F &,
®ADIV  :ADC 202 22 (Fyp) HE.
0= AlAEl 22 (Fou) / 2. I 2RI E)
1=PWM & 22 (Foum)
PWM ClockOl Fose/101 OFLITH AFEE 2 UL,
@ SAR[1:0]: ADC Z Di2t° 319 < HIE.

b

oo

-~

m B (FOh) : B &l XIAE

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

SARS | 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)

@> CORERIVER

R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0)
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Appendix B : SFR Description [F4h — FFh] (12/12)

B PODIR (F4h) : Port 0 2= MO I XIAH B EIP (F8h): &&E CIHEE 289 dXIAH
PODIR.7 | PODIR.6 | PODIR.5 [ PODIR.4 | PODIR.3 | PODIR.2 | PODIR.1 | PODIR.0 - - PPWM | PWDT | PI2C_S |PI2C_M| PX3 PX2
R/W(1) R/W(1) R/W(1) R/W(1) R/W(1) R/W(1) R/W(1) R/W(1) 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=28 JI2X&d)/0==5 ¢ PPWM :PWMOIHEE &&= HIE.
€ PWDT : Watchdog timer CIHE E & &9 HIE
@ PI2C.S :ICslave QIHHE 242 HIE.
] : gEH 25 =
PUDIR () 8 Feit £ Bl A0 B I=E ® PI2C_M : I2C master QIE{ 2 E S8 £9 HIE,
P1DIR.7 | P1DIR.6 | P1DIR.5 | P1DIR.4 | P1DIR.3 | P1DIR.2 [ P1DIR.1 | P1DIR.0 & PX3 : External interrupt 3 & =< HIE.
RW() W) RIWD) RW(L) RWI) RIWD) RW) RW() ¢ PX2 : External interrupt 2 248 &< HIE.
¢ 1=02% |2Xy)/0=5 B EEAEN (FFh) : EEPROM &2 21 0l0I&
- - - - - - - EAEN
B P2DIR (F6h) : Port 2 2= M &I XIAH
R/W(0)

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

@ EAEN = 1, EEPROM &2 2101 0]

e

R/W(1) R/W(1) R/W(1) R/W(1) R/W(1) R/W(1) R/W(1) R/W(1)
¢ 1=88 (0l=Xg)/0=&

® P3DIR (F7h) : Port 3 2 &3 KO el XIAH

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)
¢ 1=8 (JI=2XNg)/0=5
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Appendix C : Update History

¢ V1.0 ¢ V138

v' First Release. v Update stop current spec.

¢ Vi3 v Add on 32-QFN package
v" Update I2C Spec.

¢ Vi4

Update I°C Spec.

Update the External Reset slide.

Update the ‘IAP: Function Set’ slide.

Update the ‘On-Chip POR’ slide.

Update the Product Numbering System

Add a Package Type

e 28-S0OIC

AN N Y NN

¢ V1.5
v" Modify the Supply Voltage.
e 24V~ 55V
v" Modify the Operating Temperature.
e -40°Cto 120 °C
¢ V1.6
v" Add on the Power Slope slide.
& V1.7
v Modify the Supply Voltage.
e 2.2V~ 55V
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