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1. NS

¢ 20t2lb MiDASL.1 HIE=2 152 80C52 s & 00| 222 E&E210|Ch
¢ MiDAS1.1 Xl S=2 S X Ql 80C52% HIwdohA =) 3tH2 £=2 HOHE &4
Cth.
V1JIAHO =) =428 F)|vs. 12 28 F))|
¢ MiDAS1.1 HIS=2 fItH F=HIZ =
v' 10-bit ADC / 8-bit PWM / WDT / LVD / POR.

]

¢ O] 2H&fst =22 WE2 HME=X HalE = JATH. CORERIVER & ALOIE
(http://www.coreriver.com)0|l A 24l LHES &2lal OF 8tCh.
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4 MiDAS1.1 M| S =-GC80C510A J & (XHIE ADC S& MCU)

Mask-ROM| EPROM RAM Volt Freq. | T/C | Serial ADC PWM I/0 Available
Product yte) | oyte) | Byte) | v) |mHz)|aebits) 10 |YVYPT|bitx ch)| (bitx chy| pins | T2cka9e Others Time
GC87C510A0-5P201 10x12 18 | 20-SPDIP
GC87C510A0-50201 20 10X12 18 | 20-soP LVD
GC87C510A0-S0161 - 4K 128 |24~55] (0| 2 [LUART 1| 10X8 | 81 | 14 | 16:50P POR Now
GC87C510A0-TS161 10X8 14 | 16-TSSOP | Ring OSC
GC87C510A0-SO8I 10X2 6 8-SOP
20 LVD
GC87C510A1-SO8I - 4K 128 |24~55| (o 2 [LUART 1| 10X3 | 81 | 6 8-SOP POR Now
Ring OSC
GC81C510A0-SP201 10x12 18 | 20-SPDIP
GC81C510A0-50201 20 10X12 18 | 20-sOP LVD
GC81C510A0-SO16I | 4K - 128 |24~55| (0| 2 [LUART 1| 10X8 | 81 | 14 | 16-50P POR Now
GC81C510A0-TS161 10X8 14 | 16-TSSOP | Ring OSC
GC81C510A0-S08I 10X2 6 8-S0IC
20 LVD
GC81C510A1-S08I 4K - 128 |24~55| (o 2 LUART 1| 10X3 | 81 | 6 8-S0IC POR Now
Ring OSC
* MiDAS1.1 HIEZ2 S&=FIl= 5.0V s&& [l 20 MHz OICt.
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1. HIS=2 (A=)

4 MiDAS1.1 M| S =-GC80C510A J & (XHIE ADC S& MCU)

Mask-ROM| EPROM RAM Volt Freq. | T/C | Serial ADC PWM I/0 Available
Product yte) | oyte) | Byte) | v) |mHz)|aebits) 10 |YVYPT|bitx ch)| (bitx chy| pins | T2cka9e Others Time
GC81C500A0-SP201 10x12 18 20-SPDIP
GC81C500A0-S0201 20 10X12 18 20-SOP LVD
GC81C500A0-SO16I | 2K - 128 |24~55| (| 2 [LUART 1| 10X8 | 81 | 14 | 16-50P POR Now
GC81C500A0-TS161 10X8 14 16-TSSOP | Ring OSC
GC81C500A0-S08I 10X2 6 8-SOIC
20 LVD
GC81C500A1-SO8I 2K - 128 [2.4~5.5 2 [LUART 1 | 10x3 | 8xt | 6 8-S0IC POR Now
(10) Ring OSC

* Operating frequency of MiDAS1.1 family is 20 MHz at 5.0 voltage.
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¢ CPU
v 8-bit turbo 80C52 72 =
v 4 2% FI1/1 10
v QI 80C52% B =& S

4Kbytes EPROM

128bytes RAM

== &g 2.4V ~ 55V
SR

Z|CH 20MHz @4.5V ~ 5.5V
ZCH 10MHz @2.4V ~ 3.3V

-40 °C Ol Al 120 °C It K| s &
T2 )0 Jtsst 18J12 == pins
v AZTENN 2o pull-up Al
v" Push-pull &
N&e H=D|(Low Voltage Detector)
LHE 2 @AY 0/E: 3.6MHz@5V (+15%)
16-bit == 1 & Jt= Watchdog Timer
2o12| 16-bit EFOIOY/2F2H

o

L R R R 2
Om

SN M

L R 2

L K R R 2
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L 2 4

L R I 2

&0l= UART
1-12 8-bit 1% PWM

12-JHE 10-bit ADC
v Z|CH 100KSPS (@Fadc = 8 MHz)
v g 2 I8 T2 0 Jts
10012 OIHEE LR
v Timer0/1, UART, ADC, PWM, WDT, 2/ £ 4
v 2HH CIHEE R46=7
Reset 2Ot
v On-chip Power-On-Reset
v 2|8 reset
v NN HED| reset
v Watchdog timer reset

met AR

v" Active current : = Ci 10mA @5V, 20MHz
v Stop current : EIO 1uA

E.S.D.= 2,000Vt K| ot& &t
Latch-up2 +200mAJX| ot& &t

Package
v 20-PDIP, 20-SOP
v 16-TSSOP, 16-SOP
v 8-SOP
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TURBO
80C52
CORE

XTAL1/ P1.0

A 4

g

XTAL2 / P1.1

PO[7:0] / ADCO ~ ADC6

P2[6:0] / ADC7 ~ ADC11

!

—
=)

@> CORERIVER

Port
External _| Controller
Osc. " ADC Interrupt OTP I/F
(10 bit) Controller Controller
Internal
Ring OSC. : : : :
CPU BUS
«—»| POR . -
RAM EPROM Timer0 | | Timerl WDT PWM
o (128B) (4KB) (8bitx2)| | (16 bit)| | (16 bit)| | (8 bit)
Voo RESETB / VPP / P1.2 Vs

MiDAS1.1 Family
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Ves [1] ® uv 20] Vpp
PLO/XTALL 2] Qoo ‘ 19] P0.0 /INTO/ TVO
P1.1/XTAL2 [3] Q Q 18] P0.1 / ADCO/INT1/RXD
VPP/ P12 /RESETB [A] & N 7] P0.2 /ADC1 /INT2/ TXD
To/P20 5] 9 g 16] P0.3 /ADC2 / INT3
1] S8 m [E P04 /A AV
ADC11/P2.2 [7] 8 8 o) 14 P0.5 / ADC4
ADCI0/P23 [B] 1 S E 3] P0.6 /ADC5/ PWM
ADC9/ P2.4 [9] S9o Im 12] P0.7 / ADC6
ADC8/P25 [0 ©97© A 1] P2.6 /ADC7 /CLO

[ 20-SOP / 20-PDIP]

¢ 20-SOP : Wide
¢ 16/8-SOP : Narrow
N
Vs [1] @ 4 = 81 Vop
P1.0/ XTALL [Z] g 2 71 P0.0 /INTO/PWM/TVO
P1.1/XTAL2 [3] 5 T 6] P0.1 /ADCO/INT1 /RXD
VPP / P1.2 / RESETB [4] o 5 5] P0.2 /ADC1/INT2/TXD

[ 8-SOP (A0 version)]

@) CORERIVER

U
Vs (] ® QK 7Y [W v _
P1.0/XTALL [Z] @ W [15] P0.0 /INTO/TVO.
PL.1/XTAL2 [3] Q0 8 4] P0.1 / ADCO/INTL/RXD
VPP/ P1.2 / RESETB [Z] =5 3  [@ Po.2 /ADCL/INT2/ TXD
T0/P2.0 [5] 38 m [ P03 /ADC2/INT3
P2.1 [B] L6 22 [ P04 /ADC3/ AV
ADC11/P22 [T} v o r<n 0] PO.5 / ADC4
ADC10/ P2.3 [B] =3 I [3 o6 /ADCs/PWM

[ 16-SOP / 16-TSSOP]

NS
Ves [1] @ 8 = 81 Vpp
P1.0/ XTALL [2] = 9 71 P0.0 /INTO/PWM / TVO
VPP / P1.2 / RESETB [3] 5 3 6] P0.1 /ADCO /INT1 / RXD
ADC11/P2.2 [4] 8 5 5] P0.2 /ADC1 /INT2/ TXD

[ 8-SOP (A1l version)]
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e |ox

JO | Je | o

VDD @ P%:‘ =
VSS Ox:! E Ejl -
_ = 9
Ool=42e4
RESETB / VPP / P1.2 SES . of m2w s VPP (11.5V)
XTAL1 / P1.0 - JelAg gEROIEN B SGIES =gl
ol = o4 = Schmitt Trigger & = 1t Chel T2 Jts
==" - Pull-up On/OFF HI{ J ETPN—
XTAL2 / P1.1 - Push-pull &2 (2% A0 29 #2)
RX, TX, TVO
= Schmitt Trigger & = 1t o T2 Jts INTO ~ INT3,
PO[7:0] A== - Pull-up On/OFF HI{ Jts ADCO ~ ADC6,
- Push-pull & (O|2X & PWM
AVREF
= Schmitt Trigger & & 1t ©? I8 Ots ADC7 ~ ADC11
P2[6:0] Uz - Pull-up On/OFF RIO1 Jts CLO
- Push-pull 28 (J1=Xl TO

@) CORERIVER
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! 1 1 :
: i i :
1 ] ! :
. 3FFh ! ! !
| : i !
: 1 ! 1
1 : : 1
! 1 1 :
! 1 1 1
I 1
| Internal | . i SFR |
i ROM ! 7FH, ! (Only 1
' 4kBytes) | ! 8ox8bit | e, Direct) |
i ( | (Scratch Pad) : 806h !
: | 30H | !
: | 2FH Internal :
: : 16x8bit (128bit) : RAM :
| ; Bit Addressable i (Indirect or |
i ! 20H ! f i
! I I Direct) 1
i 000h : 1 RO|R1{R2|R3|R4(R5/R6|R7| BANK 3 00h !
o ] : ROR1[R2R3R4[RSR6R7| BANK 21—~ e !
/ RO|R1/R2|R3|R4|R5|R6|R7| BANK 1 .o
. 00H |RO|R1|R2|R3|R4|R5|R6|R7| BAMET ™
Interrupt Vector

f')CORERIVER MiDAS1.1 Family [10]



6.2. SFR (Special Function Register) Map

7Fh

00h

@> CORERIVER

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

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

Bit =AX& Jt=s

\

[ ] :miDASL1 ME200 ME &It SFR

I:I : Reserved for future use.

EIP

B PODIR | P1DIR | P2DIR

EIE ADCR | ADCON
ACC |JADCSELH| ADCSEL | ALTSEL | POSEL P1SEL | P2SEL
WDCON PWMCON PWMD

PSW POTYPE | PITYPE |P2TYPE

PMR STATUS

P OSCICN

IE

P2

SCON SBUF

P1 EXIF

TCON TMOD TLO TL1 THO TH1

PO SP DPL DPH PCON

MiDAS1.1 Family

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

[11]



6.2. SFROIl CHEt 228t &

A . -—
¢ 80C52 SFR &l X AH ¢ MiDAS1.10ll &2 & JtEl SFR &l Xl AH
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 *oxxxkk]]
PSW Program Status Word 00000000 P2SEL Port 2 Pull-up Control *0000000
SP Stack Pointer 00000111
POTYPE Port 0 Type Control 00000000
DPTR Data Pointer (2 bytes P1TYPE Port 1 Type Control * KKk %k ()(
DPL Low Byte ( Yt ) 00000000 P2TYPE Port 2 Type Control *0000000
DPH High Byte 00000000
PODIR Port 0 Input/Output Control 11111111
P1DIR Port 1 Input/Output Control *kxkxxk]1]
PO Port 0 11111111 P2DIR Port 2 Input/Output Control *1111111
P1 Port 1 *xkAkx]]]
P2 Port 2 ¥1111111 ALTSEL  |Alternative Function Control 000000**
IP Interrupt Priority 10*00000 N
IE Interrupt Enable Control 00*00000 :W“g‘m Ewm S?J?;Erglata 8 8 8 8 . 8 8 8
TCON Timer/Counter 0/1 Control 00000000 ADCON ADC G
. p ontrol & ADC Result Low 00100000
TMOD Timer/Counter 0 Mode Control 0000 ADCR ADC Result High 00000000
ADCSEL ADC Channel Selection Low and MUX Selection 11111111
THO Timer/Counter 0 High Byte 00000000 ADCSELH |ADC Channel Selection High 11111111
TLO Timer/Counter 0 Low Byte 00000000
TH1 Timer/Counter 1 High Byte 00000000 ]
TL1 Timer/Counter 1 Low Byte 00000000 ‘F’,VMD: 2l g\éﬁg?dﬁgngg;i: e%(;nég?:trol 1 1 2 1 8 S 2 2
EXIF Added External Interrupt and LVD Control **000101
SCON Serial Control *xx(Ox* (0 EIP Extended Interrupt Priority **00**00
SBUF Serial Buffer 00000000 EIE Extended Interrupt Enable **Q0**00
STATUS Crystal Status * Xk ()oK Kk KK
PCON Power Control 0%**10000 OSCICN Internal Ring Oscillator Control *xxkx*k] 00
*: AL 20Xl = HIE.

€ CORERIVER MiDAS1.1 Family [12]



¢ O NAMet HE2 BFEA(BE0 Set)E & Xotct

Type Instruction Description

ADD Addition
ADDC Addition with Carry
SUBB Subtraction with Borrow
INC Increment

Arithmetic | pgc Decrement
MUL Multiply
DIV Divide
DA Decimal Adjust
ANL AND
ORL OR
XRL Exclusive OR
CLR Clear
CPL Complement

Logical RL Rotate Left
RLC Rotate Left with Carry
RR Rotate Right
RRC Rotate Right with Carry
SWAP Swap Nibbles
MoV Move Data
MovC Move Code
PUSH PUSH
Data Transfer | ,,p POP

XCH Exchange
XCHD Exchange Low-digit

Type Instruction Description

CLR Clear bit
SETB Set bit
CPL Complement bit
ANL AND bit
ORL OR bit

Boolean MoV Move bit
Jc Jump if Carry is set
JNC Jump if Carry is not set
JB Jump if bit is set
JNB Jump if bit is not set
JBC Jump if bit is set & clear
ACALL Absolute Call
LCALL Long Call
RET Return from Subroutine
RETI Return from Interrupt
AJMP Absolute Jump
LJMP Long Jump
SJMP Short Jump

Branch JMP Jump with DPTR
JZ Jump if ACC is zero
JNZ Jump if ACC is not zero
CJNE Compare and Jump

if not equal
DJNZ Decrement and Jump
if not zero

NOP No Operation

@> CORERIVER

MiDAS1.1 Family

[13]



6.4. CPU Timing

€ Comparative timing of the MiDAS1.1 family and Intel 80C52

XTAL1

IR X INSTO X INST1 X INST2 X INST3 X ><
ALE i i i i L i L
CORERIVER | ' i | | i |
mipast.a N | | | ! I ! | !
porTo X 1nsto XapbL_tX INsTt XapDL2X mst2 xaopL3X msts X X 1 X X
I | | I I | 1 | | | | | |
— X
|

PORT2  ADDHO X ApDH1 X ApbH2 X ApDH3 X!
| | | | | | | | |
1-byte 1-machine Cycle Instruction (4 clocks)
| | | | |

S1,S2|S3|54]
| | |

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

|

|

|

| |
| | | | |
| | | | |
| | | | |
| S1|S2|S354|S5|S6|S7|S8|S9|s10/s11/512]
|

XTAL1 l l l l l
1
Intel IR INSTO >|< INST1
80C52 ALE | |
| }
PSEN L |
| | |
PORTO :>< ADDL 12 X INSTL2 ADDL_21 INST21 ADDL_22 INST22 ><:

PORT2 :>< ADDH_12 X ADDH_21 X ADDH_22 X

€ CORERIVER MiDAS1.1 Family [14]



Instruction MiDAS1.1 W77C32 DS80C320 87C52
(CORERIVER) (Winbond) (Maxim) (Intel)

MUL AB
DIV AB 12 clocks 20 clocks 20 clocks 48 clocks
MOVC A, QA+PC
MOVC A, @A+DPTR 8 clocks 8 clocks 12 clocks 24 clocks
JMP Q@A+DPTR 8 clocks 8 clocks 12 clocks 24 clocks
RET
RETT 8 clocks 8 clocks 16 clocks 24 clocks
INC DPTR 4 clocks 8 clocks 12 clocks 24 clocks
Others Same Same Same -

@> CORERIVER
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6.5. &= tA: PORTO[7:0]

J12 X &8 22 Pull-up2 ONEl 12 push-pull & AHEHDL EICH.
PO[7:1]2 ADC6 ~ ADCO 2202 AIEE 4= UL},
QID-=8-MI| HH OS2 A pin0] OtLIct SFR I XIAHE el =Cl.
v ANL/ ORL / XRL / JBC / CPL / INC / DEC / DINZ / MOV PX.Y, C / CLR PX.Y / SETB PX.Y
PO= & & 0| 21JtE = synchronous internal reset 0l 2o =213t &I J| MKl Register & EHIJF L& JUKX LCH.
Ot M3 Q1DF 2= Port2| &FEHJF 2 EGHOF &HCHH P1S Ol E0& Al L.
v ADCSEL (E2h) : ADC M2 <& 512 & MUX i &

* 6 o 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) PODIR.1 POTYIPE'I POSIEL'l
® ADCXB =0 : ADCX &€& 210f0I2 & CIXIE & CIMOIE - i —|— i
v POTYPE (D4h) : Port 0 £218tAl H0f &l X| AE '%d Y Pu;'- V
]
POTYPE.7POTYPE.6POTYPE.5POTYPE.4|POTYPE.3POTYPE.2POTYPE.1POTYPE.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 B Y
@ 0 = Push-pull £ (J|= X ) Z%ri XI 0.1

v PODIR (F4h) : Port 0 /&2 H|0f &l X AL QB T_O[)_El

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

Alternate Output
R/W(1) R/W(1) R/W(1) R/W(1) R/W(1) R/W(1) R/W(1) R/W(1)
e0=22/1=2802X3A) Alternate Enable

v POSEL (E4h) : Port O Pull-up XIO{ &l XIAH

Digital Input< |
POSEL.7 | POSEL.6 | POSEL.5 | POSEL.4 | POSEL.3 | POSEL.2 | POSEL.1 | POSEL.O \I
R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(O) ADCO Tnput < o:/o
®0=Pull-up H& ON (DI=2XIX) L D"
® 1 = ADC_EN (ADCON[7]) = 12 [, pull-up X & OFF.
v PO (80h) : Port 0 &l XI AH ADCOB

P0.7 | P0.6 | PO.5 | PO.4 | PO.3 | PO.2 | PO.1 | PO.0
R/W(1) R/W(1) R/W(1) R/W(L) R/W(1) R/W(1) R/W(1) R/W(1)

@> CORERIVER MiDAS1.1 Family [16]




CtX : PORT1[1:0] (XTAL1/XTAL2)

€ XTALL/XTAL22 &8 HAZ2 At ESE &= UL
¢ 2J|-=A-MX HH = X pin0l OfLI 2t SFR Al XIAEE =L,

v/ ANL / ORL / XRL / JBC / CPL / INC / DEC / DINZ / MOV PX.Y, C / CLR PX.Y / SETB PX.Y
€ P1= Asynchronous POR (Power-on-reset)0fl 2o &2 21012t = A0l RegisterJt =J| 3t =l Ch.
v PATYPE (D5h) : Port 1 S22t4!l JIOf 2l XA

IOXEN P1DIR.0 P1TYPE.O] | P1SEL.O

- - - - - - P1TYPE.1P1TYPE.(Q

C ] :
_ R/W(0) R/W(0) s B
® 0 = Push-pull 22 (DI =X &) .»@q V u V
up
v P1DIR (F5h) : Port 1 2/ &3 HIOf 2l XIAH Y
- ] - - - |P1DIR.2|P1DIR.1|P1DIR.0 . & (_/_ B
°0=52 /1= (JI=XE) R/W(L) R/W(L) R/W(1) CPUBUS<*> 1, X ﬁﬁl\Lol
v PASEL (E5h) : Port 1 Pull-up X0/ 21X AFf SFRQ 'OD—{ '
- - - - - - P1SEL.1 | P1SEL.O : | XTOFF
® 0 = Pull-up H& ON W Digital Input +—— |
® 1 = Pull-up M8 OFF (I =2X &) i T |Awp[*
v P1 (90h) : Port 1 &l XIAE Bull-
- - - - - P12 | PL1 | PLO @O‘ f
R/W(1) R/W(1) R/W(1) . (/
v ALTSEL (E3h) : Alternate J1'S H0f 3 Xl AF | |
CPU BUS > 1, 4 | | XTAL2
IOXEN [IORSTEN| CLO |PWMOO | TVO X - - SFR o0 ! ! /P11
RW(O) RMW() R/W(0) R/W(O) R/W() R/W(0) Q D_{ | |
® IOXEN = 1 : XTALL I} XTAL2S /=2 CHRIZ AFREICH. A A
v PMR (C4h) : &2 22| MO dIXAH Digital Input < I ; i
: ; i | XTOFF) - ; P1DIR.1 p1TypE.1| [ P1SEL1
R/W(0)

€, CORERIVER MiDAS1.1 Family [17]



6.5. 2/=2 CtX}: PORT1[2] (RESETB)

¢ RESETB2 == U=z AMEZ == UL

¢ 2I|-=F-MX HFHH= X pin0l OtLI2t SFR HIXIAHE =L
v" ANL / ORL / XRL / JBC / CPL / INC / DEC / DINZ / MOV PX.Y, C / CLR PX.Y / SETB PX.Y
€ Pl= Asynchronous POR (Power-on-reset)0fl 2ol &2 21012t = Al0ll RegisterJt =J| 3t =l Ch.

v P1DIR (F5h) : Port 1 2= XN el XIAH

P1DIR.2|P1DIR.1|P1DIR.0
R/W(1) R/W(1) R/W(1)

©0=2% /1=29223 JI=2XXR) Q
CPUBUS*™ b1 5] RESETB
v/ P1(90h) : Port 1 &l XIAE SFR /P1.2
P1.2 P1.1 P1.0 QB
R/W(1) R/W(1) R/W(1
(D RN RN IORSTEN
v ALTSEL (E3h) : Alternate J1=S XM dIXIAH P1DIR.2
IOXEN |IORSTEN| CLO |PWMOO| TVO TX - -
R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(D) Digital Input 4—<}—

® JORSTEN = 1 : RESETB2 2 &£ HX & AtEE

@> CORERIVER MiDAS1.1 Family 18]



6.5. 21=& Xl : PORT2[6:0]

J12 X &8 22 Pull-up2 ONEl 12 push-pull & AHEHDL EICH.
P2[6:2]2 ADC11 ~ ADC7 Q2O 2 AIEE 2 QUL

D-=H-MX| HHNH = S pin0] OFLI2t SFR HI XIAEE =01

v ANL / ORL / XRL / JBC / CPL / INC / DEC / DINZ / MOV PX.Y, C / CLR PX.Y / SETB PX.Y
P2= &R 0| 21JtE = synchronous internal reset 0l 2o =213t &I J| MKl Register & EHJF E L& JUKX LCH.
Ot M3 Q1DF A= Port2l &AFEHJF 2 EGHOF &HCHH P1S Ol E0t& Al L.

v ADCSELH (E1h) : ADC T2 & A9 3| X A

* 6 0 0

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

P2DIR.2 P2TYPE.2| | P2SEL.2
R/W(L) R/W(L) R/W(L) R/W(1) R/W(1) R/W(1) R/W(L) R/W(1) e :
® ADCXB = 0 : ADCX 22 2I0fi0/ 2 & LIXIE 22 TIAl0lS L
v P2TYPE (D6h) : Port 2 £2i &t 4! X|0f 2l Xl AH "@—d V Pllj,lrljl V
- P2TYPE.6 | P2TYPE.5 | P2TYPE.4 | P2TYPE.3 | P2TYPE.2 | P2TYPE.1 | P2TYPE.O i i i
RA(O) RAW(O) RIWCD) RIW(O) RAW(O) RM(O) RMW()  CPUBUS< p, 2Q & &
® 0 = Push-pull 8 (012X &) SF.R & P22

v P2DIR (F6h) : Port 2 /=21 X 0f AKX AH QB —ﬁ_)[)_Ei

- |P2DIR.6 |P2DIR.5 | P2DIR.4 | P2DIR.3 | P2DIR.2 | P2DIR.1 | P2DIR.0 .
Alternative Output
R/W(1) R/W(1) R/W(1) R/W(1) R/W(1) R/W(1) R/W(1)

e0=22/1=2% 0182X3A) Alternative Enable
v P2SEL (E6h) : Port 2 Pull-up X0 &l XIAH |
Digital Input<
- |P2SEL.6 | P2SEL.5 | P2SEL.4 | P2SEL.3 | P2SEL.2 | P2SEL.1 | P2SEL.0 \I

R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) P ' -
® 0 = Pull-up 4 &ON ADC11 Input 4——— {>O__?_:/
® 1 = ADC_EN(ADCON[3]) = 1 M, pull-up X & OFF.

v P2 (AOh) : Port 2 &l XIAH ADC11B

S P2.6 P2.5 P2.4 P2.3 pP2.2 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)
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6.5. & == Ct1} : Feedback Pull-up Issue

¢ U= pull-up X3S 2 PnSEL SFRO| 3¢S B Z 30l (I+2 ON/OFFE!Ct.
ADC J|SO2 & AFE5H= S AH= ADC_ENS gz;*aHot 501, 224® LIS pull-up X810 OffElCt.

€ XTAL1(P1.0), XTAL2(P1.1) &t Xt= P1SEL SFRC| gt0il (et pull-up M &0l on/off=! Ct.

¢ OlA
v XTAL1(P1.0), XTAL2(P1.1) S+Xt2| pull-up M & off
P1SEL |= 0x03;
(0 = Pull-up X8 ON (JI2XIH)/ 1 = Pull-up K& (OFF)

v P0.1 EXt Pull-up X8t off

POSEL |= Ox02; e = ] v,
(0 = Pull-up M & ON (?1=2XI&)/ 1 = Pull-up X & (OFF) PLO/XTALL 2] @ o '\ 19] PO.0 /INTO/TVO
ADCSEL &= OXEF; PLI/XTAR 3] Q8 ¢ 18] P0.1 /ADCO /INT1/RXD
(ADCOB = 0, Port 0.12] LIS pull up M &t Off) VPP / P1.2 / RESETB [4] (\3' (\1‘ n 17{ P0.2 / ADC1 / INT2 / TXD
To/P20 [5] <& g 16] P0.3 /ADC2/INT3
P21 6] S8 mm  [E P04 /ADC3/ AVy
apcii/p22 7] 2 o 2 [@ Pos /ADCca
Apcio/p23 [B]  © O < 13] P0.6 /ADC5/PWM
ADCO/P24 [O] 99 m 12] P0.7 / ADC6
ADC8/P25 [ © 79 M 1i] P2.6 /ADC7/CLO

[ 20-SOIC / 20-SPDIP]

& 20-S0IC : Wide
¢ 16/8-SOIC : Narrow

@> CORERIVER MiDAS1.1 Family [20]



6.6. PAD2| ESD £ X

L 4
¢

[VPP/P1.2/RESETBE H 2|5t 2= PAD]

< Jlel ESD Diode (Vpp %, GND %)
6+u_| ESD X &

@) CORERIVER

5 JiSl ESD diode®t otLt2| ESD M &0l VPP/P1.2/RESETBE Xl 2l &t
otL+t2l ESD diode2t otLt2l ESD XM et0l VPP/P1.2/RESETBOI

2= PADO| &0 AL

SO RUCH

[VPP/P1.2/RESETB]

e 5tLI2| ESD Diode (GND %)
e OlLIS| ESD XN &t

MiDAS1.1 Family [21]



6.7. LVD (Low Voltage Detector)

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

® BGS : Band-gap & &4
0 = X 2=0I A Band-gap block (LVD) & X|, 2Lt
& BN SF.

1 =&KX 2= 0 M Band-gap block (LVD) S

v PCON (87h) : &= X0 cll KIAH

svobt| - - POF | GF1 | GFO PD IDL

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

e POF : X3 JHE S, 80 HXH, St=A 0101l =l oH
POFJt 101 &.

ePD : JIX ZEHIE

PCON.1 EXIF.0

D | BGS
>
a
>
PCON.4
LVD_OFF l_' oF
23y Lvp |-POR Pulse ¢ > POR Reset
POR Pulse [ ]
MiDAS1.1 Family [22]
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6.8. WDT (Watchdog Timer)

¢ AR ISO0ILIUE J2=2 26t 2230l @sHot=e XS HE6HH
¢ WDT QIHEEESE AIE0tH &S Z4& AtlE sellh
¢ 200IS0l T A2H WDT CIHE E E= WDT reset0] EXI2E 20l MCUE TH&Ct.
€ Watchdog Time-out gt v WDCON (D8h) : Watchdog Timer X 01 &l Xl A&
WD1|WDO0| Interrupt Time-out (@4MHz) Reset Time-out (@4MHz) WD1 | WDO - - WDIF | WTRF | EWT | RWT
0 | 1x216 clocks 16.38 ms | 1x216 + 256 clocks | 16.45ms R/W(1) R/W(L) R/W(0) R/W(1) R/W(0) R/W(0) R/W(0) R/W(D)
0 | 1 | 4x2 clocks 65.54ms | 4x216 + 256 clocks | 65.60 ms © WD[1:0] : WDT 2= ==(1/4/8/32)
® WDIF : Watchdog Timer CIHEE S0
1 0 | 16x2!6 clocks 262.14 ms | 16x216 + 256 clocks | 262.21 ms ® WTRF  : Watchdog Timer Reset =¢ch 1.
" " A AZEY N0 2ol AHEC
1 | 1 |32x2%clocks | 524.29 ms | 32x2!® + 256 clocks | 524.35ms ® EWT : Watchdog Timer Reset 210i0]=
® RWT : Watchdog Timer TH= &
WDCON[7:6] EIE.4
WD1 | WDO EWDT

WDCON.3 L
WDIF D—> Interrupt

Fosc/ 1 =

Fosc/4 —¥

16-bit Counter

AL 256 clocks
Fosc/ 32 —» 5 Gverflow Delay I_D—«—» WDT Reset
EWT
RESET WDCON.1
RWT WTRF |«
WDCON.0 WDCON.2

* MiDASL.1 HIE& =22 22, RWT = 2Z WDT 2% 0(WD[1:0] = [0,0])0l M At =IC}. (Application Note #009 (ANOQ9) & =)
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6.9. Timer/Counter: Timer 0/1

¢ NMEZXOI80C52 EIOIH/2I2EHS Jls S &
& Time base= 12 22 =D|0|LC}.

v TCON (88h) : Timer/Counter 0/1 X0 &l Xl A E

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)

2| 2Eo0 2c 1 22 2c3 ®TF1 :Timerl QHE=2R<
Timer\_ [(M1,M0=00)|(M1,M0=01) (M1,M0=10) (M1,M0=11) ®TR1 :Timerl s&
®TFO0 :Timer0 LHE=ZR
8-bit T/C 8-bit T/C (TLO) ® TRO : Timer 0 S
) . . = 1ol => TimerQ interrupt ® [E1 : External Interrupt 1 Zcii1
Timer0 | 13-bit T/C | 16-bit T/C s W 8-bit T/C (THO) ® IT1 :External Interrupt 1 % 14! A ex
(TLO € THO) > Timerl interruot Edge £ (IT1=1). Level &2 (IT1=0)
P ® IE0 : External Interrupt 0 =241
8-bit T/C ® ITO : External Interrupt 0 S 24| M &
Timer1 X ot WESEE X2 ot Edge S (IT0=1). Level =& (IT0=0)
(TL1 € TH1)
v/ TLO (8Ah) : Timer/Counter 0 5t%l HIOIE 2l XIAH
v TMOD (89h) : Timer/Counter 0 2 E HI0f &l XI AFH TLO.7 | TLO.6 | TLO.5 | TLO.4 | TLO.3 | TLO.2 | TLO.1 | TLO.O
} GATE | o/T M1 MO 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) v THO (8Ch) : Timer/Counter 0 &<l UIO|E &l XI AH
® GATE[3] : Timer 0 Gate X Of THO.7 | THO.6 | THO.5 | THO.4 | THO.3 | TH0.2 | THO.L | THO.0
e C/T[2] : Timer 0 & &4, i i . . . ) . .
0 = Fosc/122 H==5t= EHOIN. (D12 XIH) 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 =TO0 pin Y& 2 H=5t= II2H. . _
® M1, MO :Timer0 2 A& v/ TL1 (8Bh) : Timer/Counter 1 6t%l HIOIE 2l XA H
[0,0] : 2E 0. 13-bit T/C.
[01]: < 1. 16-bit T/C. TL1.7 | TL1.6 | TLL5 | TL1.4 | TLL.3 | TL1.2 | TLL.1 | TLL.0
[1,0]: 25 2. 8-bit T/C S R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0)
[1,1] : 2E 3. Two 8-bit T/C
v TH1 (8Dh) : Timer/Counter 1 & BIOIE &l XIAEH
TH1.7 | TH1.6 | TH1.5 | TH1.4 | TH1.3 | TH1.2 | TH1.1 | TH1.0
R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0)
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6.9. Timer/Counter: Timer0 2 &%

TMOD.2 TMOD.2
Al o/t
Fosc [1/12 ! Fosc F1/12 :
00, [ T0 [ THO 00 [ TL0 [ THO
T0 PIN ——5" | |sbits)|8bits) 1 O > Intermut 0 PIN 19! ™ |cebits)l(8bits)| L0 Interrupt
TRO p—
__GATE When C/T = 0 (Default), GATE When C/T = 0 (Default),
INTO PIN E INTO PIN e\
Time[sec] =| —2¢ | x 2% Time[sec] =| -2 | x2'°
12 12
[==0] [2C 1]
TMOD.2 TMOD.2
/T Al
Fosc [ 1/12 : Fosc - 1/12
MOL 0 ! CON'II'ROL
00 . [ To ' TLO Tro | Timer 0
| 10 g TFO Interrupt 10! rO— o1
TO PIN —F s ToPIN ———2 | (8bits) Interrupt
TRO TRO S
RELOAD
GATE GATE
INTO PIN THO INTO PIN
(8bItS) CONTROL
' THO Timer 1
When C/T = 0 (Default), Fosc 1/12 o’i‘/o (8bits) T,
-1 h
: F TR
Time[sec] =| =5 | x (28 —THO)
12
[2ES 2] [2C 3]
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6.9. Timer/Counter: Timer1 2E &%

CONTROL
1

TF1 [—>Interrupt

TR1}-----

RELOAD

8bits

[2E 2]
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6.10. UART

& 2F235hE 8052 UART
u

(2% UART 2% 10+ X & &tCt)
Data Size Baudrate
oot | 1o Lo oi O /32 x Tmer 1 06152 (sMOD1=0
- 1/16 x Timer 1 QHZZ L (SMOD1=1
Stop bit(1) /16 x Timer H (SMO
¢ UART 2%
(Timer 1 LHEZ R AIE)
2SMOD1 1
Baudrate = X Fosc X
12 X[ 256 — (TH1) ]
[Baudrate Examples]
Timer 1
Baudrate | N1 | Fosc [MHZ] | SMODI Agteey
== c/T K2 Value
(TH1)
62.5 KHz 12 1 0 FFh
19.2 KHz 11.0592 1 0 FDh
9.6 KHz 11.0592 0 0 = FDh
4.8 KHz oc 11.0592 0 0 8-bit FAh
2.4 KHz 11.0592 0 0 Auto-reload F4h
1.2 KHz 11.0592 0 0 E8h
137.5 Hz 11.0592 0 0 1Dh
110 Hz 6 0 0 72h

@> CORERIVER

v PCON (87h) : &= X0 cll KIAH

SMOD1 - - POF GF1 GFO PD IDL

R/W(0) R/W(1) R/W(0) R/W(0) R/W(0) R/W(0)
® SMOD1 : UART 2Z=0IA EIOIH 1 2I01E 2 8.

v SCON (98h) : & A+ MOl I XIAH

= = = REN 5 = TI RI
R/W(0) R/W(0) R/W(0)

O REN : =& LAl 0012

o TI SO QHEE S AZEY It *JioHOIEéD

® RI A QIEHEE Eel. AT ERIOF AH6HOF SHLE

v SBUF (99h) : 1€ [I0I& HIH el 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)
e 4 HIHe =4 HIH= =2IE 0 UACH

@ 2|2 MJ| =A= 2L

&l
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UART: 2= 1J|s

Internal BUS

\\oll
Timer 1 erstg tg *~—
Overflow U DS Q
YT SBUF
y TXD
CL A YYYYVYYVYY
Zero Detector
v 1
»{ START SHIFT DATA
TX CONTROL ——
1/16 TX CLOCK =Rk
Serial Port <
Interrupt [ /16
A
v Sample L2 4 4 —
1-t0-0 RX CLOCK RI SBUF—>
Transition > START RX CONTROL
Detector 1FFh SHIFT
W T ]
Bit Detector 4
RXD | |Input Shift Register| J
(9 bits)
A
Load SBUF » Shift
SBUF

Read SBUF :‘:\ Z

Internal BUS
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6.10. UART: 2= 1 EjO|&

[Transmit]

TX Clock |

Write to SBUF

SEND

Data

Shift

| | | | | | | || |

TXD

TI

\startbit/ D0 X D1 X D2 X D3 X D4 X D5 X D6 X D7 Ystopbit

[Receive]

RX CLOCK I

/16 Reset

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

RXD
Bit Detector

[startbit/ DO X D1 X D2 X D3 X D4 X D5 X D6 X D7 Ystopbit

m—m—mmmm Mmoo mm

Sample Times
Shift

| || | | | | | | | | |

RI

@> CORERIVER
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6.11. PWM (Pulse Width Modulator)

¢ =8 1-THE 8-bit PWM

¢ PWMII2H A4l 25 (8-bit I2H LHEZF I A4&)
¢ PWMIIE2HE=E 2ZE AU 2ol AH= = UL
¢ PWM=E AZEYHA 2o BXIGHHLE S L(MHIR)E C.
Fosc v PWMCON (DCh) : PWM ®IOf &l XIAH
| POSEL | PS2_PO | PS1_PO | PSO_PO - PWMF | CLR_PO [RUN_PO
Clock Divide — PWMCONI6:4
(1/2/4/8/16/32/64/128) [6:4] RAW(0) R/W(0) R/W(0) R/W(0) RIW() R/W(0) R/W(0)
Fowm ¢———————» PWM Clock to ADC (except of Fyeo/1) ® POSEL :P0.62Z PWM It £ 210I1012
\ ® PS2_P0, PS1_P0, PSO_P0 : 22 23=H| Hei,
PWM Counter Overflow [0,0,0] = Fosc/1, [0,0,1] = Fose/2,  [0,1,0] = Fosc/4,
17]6[5/4[3]2]1]0] [0,1,1] = Fosc/8,  [1,0,0] = Fosg/16,  [1,0,1] = Fosc/32,
POSEL [11110] = Fosd64, [11111] = FOS(J]'Z8
i * PWM 22 (Foum)0l Fos/101 OFLISI ADCOIl AL Ot s.
_O/'/ ® PWMF : PWM QIE{E Z2§0. ATE0f 2 ah A H
WM ! P0.6 ® CLR_PO  :3JI2Ff H% 2t AH. SLSQI0I0l 2ah A H.
Pulse_ ® RUN_PO :JI2H S&.
Generation(BPFge P0.0 v PWMD (DEh) : PWM Duty GIOIE{ &l XI A E
: PWMD.7PWMD.6 (PWMD.5|PWMD.4|PWMD.3|PWMD.2 [PWMD.1|{PWMD.0
Comparator PWMO00 R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(O)

8-bit Buffer v ALTSEL (E3h) : Alternate Jls M 2l XIAH

T 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

© PWMO00 :P0.02Z PWM IItE £ 2101012
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6.11. PWM : Pulse Generation

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

| | | | |

| | | | |

st N ML LA LU LU U

(Fosc/1) _U

| | | | |

| | | | |

PWM Out | | | | |

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

i i i i i

| | | | |

| | | | |

PWMOut | 1 Clock Cycle | | | :

(PWMD = 01h) ﬂ ﬂ ﬂ I

| O O O (O

| | | | |

| | | | |

| | | | |

PWM Out | I I I I
(PWMD = 80h) b g

| (50% Duty) | | | :

| | | | |

| | | | |

PWM Out | ! ! ! !

(PWMD = FFh) l 1 Clock Cycle u u u

| | | |
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6.12. ADC (Analog-to-Digital Converter)

€ 12-%'Z210-bit ADC (SAR Type)
€ =04 104ksps(=< sample =) @ Fppc = 10MHz & 5V. (ZICH 52ksps @ Fppe = 5SMHz & 3V)

v’ ADCSELH (E1h) : ADC ZHY &4 A9 & XIAH v/ ADCON (EFh) : ADC XIO{ & ADC Z 1t 59! &l XI AE
ADC11B |ADC10B | ADC9B | ADC8B | ADC7B | ADC6B | ADC5B | ADC4B AD_EN |AD_REQ|AD_END| ADCF | AVREF | ADIV | SAR1 | SARO
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(1) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0)

v ADCSEL (E2h) : ADC THE & & Gt & MUX & & 2l KNI AH v ADCR (EEh) : ADC Z 1t &< &I X AH
ADC3B | ADC2B | ADC1B | ADCOB | CH3 CH2 CH1 CHO SAR9 | SAR8 | SAR7 | SAR6 | SAR5 | SAR4 | SAR3 | SAR2
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)

PWM Clock (Fpym) except of Foee/1
CH[3:0] AD_EN | |AD_REQ
I:OSC/ 2
ADCOB ' v |
‘ Control ADIV 10
ADCO — o o> Cireut =
(PO.1) - ADC
ADC1B v -
; B — Successive AD_END
ADC1 C O—P Approximation
(P0.2) Analog Register ~
: MUX Analog g
° Comparator SAR[9:0] ADC Interrupt Flag
ADC11B
: D/A Converter P 1
ADC11 —o/'/o—> 7 SAR[9:2] SAR[1:0]
(P2.2) h 4 v
AVREF 1 0 ADCR ADCON
AVier Lolsf7lefsfalsf2)| (LI [ [ [ [tfo]
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6.12. ADC: 22t E0|Z

AD_EN } Set by S/W

AD_REQ Set by S/W { * Cleared by H/W
' 8F o
AD_END | Y Cleared by H/W > * Set by H/W
' i i |
| |
Valid Bit SetupTime>|<9><8><7><6>K5>K4><3><2><1><0>|<HoldTime>|< )
| |
la LIA »la L!
I ehg (8Fan0) X 10 bits = 80F o Fuoc |
<€ »
96F
A
ADCF ‘ Set by H/W
ADC Interrupt
v AD_EN  : ADC Block ©!0il0IZI. [22 D4 & ADC B & A2+ H]
AZEY O 2ot EFE 0 AHE.
v AD_REQ : ADE HE 2. B B ~ System Clock Divide F Taoc 1 Sample
LEEAUOL 2B SHEAC I 2018, (Foso) (ADIV=0) ADC (1/Fsoc) | Conversion Time
2 MES HEE [0 & 8 O OF StC.
v AD_END : Gt=3RI010 2ol €& &0 A4S, 20MHz @ 5V Fosc/2 10MHz 100ns 9.6us
SHEOl AIEE I AHE.
HE0| By O AEE 10MHz @ 5V Fosc/2 5MHz 200ns 19.2us
v ADCF tADC QIHEE i L. 10MHz @ 3V Foso/2 5MHz 200ns 19.2us
SIERIN I E86t] AZEHI ANME.
ADC QIE{RIE X2 2 &0l A ADCFE 41 OF 2. SMHz@3V | Fosg/2 | 25MHz | 400ns 38.4us
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6.13. 2IEHEE : 11J1 24 & [ 2-level RE =

* Interrupt related to SFR (refer to Appendix B : SFR Description)

¢ 10JHC CIHEHE YA

v" Timer 0/1, UART, ADC, WDT, PWM, 4J12| 2|2

v TCON (88h) TFL | TRL | TFO | TRO | IEL | ITL | IEO | ITO
® 2-level OIHEHE 4=
v EXIF (91h) - - | 13 | 1E2 |XT/RG|RGMD | RGSL | BGS
[Interrupt Vector Address] v IE  (A8h) EA |EADC| - ES | ET1 | Ext | ETO | EXO
iori v IP (B8h) . )
Interrupt Priority PADC PS | PT1 | PX1 | PTO | PXO
HIGH Sources AEKELEES Level JET Egh
INTO 0003h > Levels (E8h) - - |epwM|EWDT| - - | B3 | B
TFO 000Bh 2 Levels v EIP (F8h) - PPWM | PWDT | - - PX3 | Px2
INT1 0013h 2 Levels
v WDCON (D8h . _
p— 001Eh 3 Levels (D8h) WwD1 | WDO WDIF | WTRF | EWT | RWT
RI+TI 0023h 2 Levels v PWMCON (DCh) POSEL |PS2_P0|PS1_PO|PSO_PO| - | PWMF |[CLR_PO[RUN_PO
ADC 003Bh 2 Levels
INT2 0043h 2 Levels [Interrupt Vector Generation Flow]
INT3 004Bh 2 Levels
WDT 0063h 2 Levels :;
PWM 006Bh 2 Levels Interrupt ElENE)| Eles Priority Polling & Interrupt
Interrupt © . » Enable | Enable [ > —> \ector
Sources ® | Flag bits bits bits bits Vector
* Generation|
—>
I [ exo ][ ea ]| |[_pxo_]| 0003h ]
[Response Sequence]
Sample & Flag Set Polling LCALL Service Routine
A
Last Cycle & High Priority & Not-update Interrupt Register
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Interrupt Enable Bits

EA

Flag Bits
— IT0
INTO IEO > EX0
e
Timer/Counter 0 TFO » ETO
IT1
INT1 IE1 > EX1
e
Timer/Counter 1 TF1 » ET1
RI N
UART ES
— T
ADC ADCF EADC
INT2 ya IE2 > EX2
INT3 AN IE3 EX3
WDT WDIF » EWDT
PWM PWMF » EPWM

@> CORERIVER

o

High Priority

o

o

(o]

o

Interrupt
> TN = W T | ]
- High Priority | Low Priority
Priority Interrupt
PX0 0—»
PTO O—»,
PX1 0o—», -
3
o
PT1 0—» -
c
o
PS 0 —¥ -
“1 g Interrupt
= Vector
3
PADC — Q
L2
\ 2
PX2 0 > c
, S
PX3 0 > 0
[
PWDT 0—»
PPWM 0—»

Low Priority

MiDAS1.1 Family

[35]



6.14. Reset 3| = :

2

312 Reset &

¢ LVD(POR) Reset

v &= Z [, Power-on Reset.

coo=E =2

Y Vpgr OIHZ HOIE [ M2 27 2|4

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

WwD1 WD0

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(O)

: Watchdog Timer Reset 2

2. ATE0I2F A8

: Watchdog Timer Reset 2/ 0| 0| 2.

J L

:Z)—» Internal RESET

WTRF

@ External RESET Pin © WTRF
v' RESETB Pin2 %4 24 S2FI|E "L" &EHE S XIGHOF 8HCY. ® EWT
v QAYO0IE I S0l 0F SHCH.
v 39|, Reset &S I} Glitch &&0[ OtLI 0 0F StCt.
€ WDTReset: 2ZEJNHU 2ol SHHSF SEAS
POR I L
Voo™ \D » LVD RESET
ﬁ 1 N Generation
RESETB | External RESET —,_|—
Generation
| | (Min. 24 Clocks Period)
WDT 4L | Delay WDT RESET
Clock 16 bits Counter 256 Clocks Generation

@) CORERIVER

;

Initialize

EWT

MiDAS1.1 Family [36]



6.15. 25 3=

® 212 AlAEH S et 2 XL 2 AelAE v EXIF (91h) : /2 QB E Ze41] dIXAH
‘ %l %}&mi A|£%l %%{8 7|EI|§%' - - 1E3 1E2 XT/RG | RGMD RGSL BGS
¢ 2 EXIIE A2 X 2PEUHA ASGHH €5 R/W(0) R/W(0) R/W(0) R(1) R/W(0) R/W(1)

v OSCICN (BEh) : = & &&J] MO &l XAH

MO =240 ALY Bit - - - - - |RINGON| DIVI | DIVO
WES=E=t R/W(1) R/W(0) R/W(0)
XT/RG | XTOFF |RINGON| RGSL RGMD | XTUP v STATUS (C5h) : A2IAE AR HIXIAH
1 0 X X JelAg gD 0 1 - - - XTUP - -
2| gt R(0)
S X =2l e v PMR (C4h) : &2 22| F0] 2% A6
elA e YA _ - - - XTOFF - -
! 0 X 0 (BX 2C g55ls 50 0 0
RéW(O)
2 99| v PCON (87h) : &= MO dXAH
0 X 1 1 SSTl 1 0
(BN == gsdt= s9) sMoD1 | - - POF | GFL | GFO | PD IDL
R/W(0) R/W(1) R/W(0) R/W(0) R/W(0) R/W(O)
PD XTOFF XTUP
A
F System Clock
Clock Stable Crystal OSC. e BEnes 1
< Circuit > Peri. Clock
Crystal OSC. (16-bit Counter) Clock
Switch
. ; Control
Ring OSC. > 1/2/4/8 Ring OSC. } y > CPU Clock
3.65MHz Divide g
A
PD RINGON DIV1 | DIVO RGMD XT/RG RGSL PD IDL

€ CORERIVER MiDAS1.1 Family [37]



6.15. 25 3z &= ?&

& J2lAY gEI & UKD 2E o U 2 exD|
(2= A0 H )

MiDAS MiDAS MiDAS
XTAL2 XTAL2 XTAL2
x X X
Ring
XTAL1 XTAL1 XTAL1
0——{ |:| }——0 =
;g Oscillator Module RC Oscillator

4D0_0_
— \NN\N—0

s
Lo
<H

f')CORERIVER MiDAS1.1 Family [38]



00

€ CORERIVER Semiconductor reserves the right to make corrections, modifications, enhancements, improvements, and other
changes to its products and services at any time.

€ CORERIVER shall give customers at least a three month advance notice of intended discontinuation of a product or a service
through its homepage.

€ Customers should obtain the latest relevant information before placing orders and should verify that such information is
current and complete.

€ The CORERIVER products listed in this document are intended for usage in general electronics applications. These
CORERIVER products are neither intended nor warranted for usage in equipment that requires extraordinarily high quality
and/or reliability or a malfunction or failure of which may cause loss of human life or bodily injury.

c) CORERIVER www.coreriver.com (E-mail : tech@coreriver.com)




Active 2 & :CPUS =H3IZ2 S&

Idle 2= QA FHIIZ0 S
v RE EZQQCHEEZ €&. CPU= S MII.
JlefLt, WDT2 level S QI E= Ml EC

v Z2E E2° reseteZ ©E. CPUE MEY.

X 2E1/2 :CPU FH3SIZ FX.

X 2E1 : WDTJF & X

v 9|2 OIE{ @ E INTO/INTL (level =)0l 25 ©=.
> CPU S & TN,

PD

v BE Z22/Moz g=, (ex: RESETB, LVD. etc)
> CPUE THEY.
ve ‘v
XTAL2 XTAL1
L On-chip AMP | ™
A
Ring OSC.
@, CORERIVER

¢ FN2E2 : WDTOF S &
v 9|2 OIE{Z E INTO/INTL (level ) F= WDT QIHBER
=53 > CPUE S= TN,
v 2=

EF9| reset2 2 €&, (ex: RESETB, LVD, .etc)
-> CPU &<,

v PCON (87h) : &2 H|0f &I X AE

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 : 83X 2 (Power-down).
e IDL :IDLE 2 E.
IDL
CPU

PD o » Peripheral
Y / (Interrupt / Timer / UART /

ADC / PWM / WDT / PORT)

MiDAS1.1 Family [40]



7. Z&: 0n-Chip POR

w

& UL

# On-Chip POR (Power On Reset)2 2 2@ 2= HINAIEIS MIHGIH AIAE HI2S ALY

-

1lOhms MiDAS1.1

RESETB

Cap. is not needed

-

On-Chip POR

€ CORERIVER MiDASL.1Family — [41]



& ds I NS

& M5 Jo afs JI=)l= 0.0V/usOil Al 1.0V/500us(5V/2.5ms) 2| &2 0ll QLA OF 8tLt.
o AHEol == WA & SIOtollOF etlh= A :

Mo
HH

(_)'ﬂ

Qﬂ
[

[ VDD ]

\ Power Slope

5V

1v

500 us 2.5 ms

f')CORERIVER MiDAS1.1 Family [42]



9. 20U zItH S&£EF et

&= et A
& XI0l CHSt pin &t - -0.5VOll A (Vpp+0.5V)
X0 CHEt Vpp 82 - -0.5VOll A 6.5V
= M - -0.5VOll A (Vpp+0.5V)
o A= pin s & -25mA
Current High &'Ef =& 8=
2= d=4 pin & -100mA
o =4 pin & +30mA
Low &Ei =5 MR
2=z =4 pin =& +150mA
s& s - -40 °CO{| Al 120 °C
HE 25 - -65 °CO{l Al +150 °C
ool um oc ] 250 £= 260°C 1|3,
I3 250 A 5°C 0L 20=

@> CORERIVER MiDAS1.1 Family [43]



10. DC £4

* A2 )| X LU, TA = = -20 °C ~ +85 °C, V,,p, = 2.4V ~ 5.5V,

2t
T2l E plk=) Pin =2 =
ESES 28 S
Vi, | PO, P2 -0.5 - 0.2Vpp-0.1
Low 2t &t Vpp = 2.4V~5.5V Vv
Vi, |XTAL1, XTAL2, RESETB -0.5 - 0.3Vpp
Vi PO, P2 0.2Vpp+1.0 - Vpp+0.5
High 212 &t Vpp = 2.4V~5.5V Vv
Vi, | XTAL1, XTAL2, RESETB 0.7Vpp - Vpp+0.5
Io. = 20mA @Vpp=5V
Vo | XTAL1, XTAL2, PO, P2 (I;)LL ) Sm': @%)DDDEZ ) . - 0.3Vpp
Low &2 Mgt %
I, = 10MA @Vpp=5V
V RESETB - - 3V
o2 S (Io. = 2.5MA @Vpp=2.6V) 0-3Vop
IOH = '15mA @VDD=5V
V XTAL1, XTAL2, PO, P2 0.7V, - - \
oH (Ioy= -2.5MA @V;p=2.6V) PP
_ Ioy= -140uA @Vpp=5V
High 21 ™ g Vour: | PO, P2 (pull-up resistor only) a o 203: @% pb 256V) 0.7Vpp - - Vv
OH = ~ DD~ 4+
v XTAL1, XTAL2 (pull-up resistor Ioy= -10uA @Vpp=5V 0.7V i ) v
OHP2 | only) (Ioy = -1.5UA @Vpp=2.6V) D
Input =& &% In XTAL1,XTAL2 XM 2I8t 2 & pin Viy = Vg or V. - - +1 pA
Pin JHIHAIEI A Co | 2% Vpp = 5V - 10 - pF
@> CORERIVER MiDAS1.1 Family [44]




* DI K| RFUA2H TA = -20 °C ~ +85 °C.

&t
it E Nz Pin x=A =
Min. Typ. Max.
Vpp = 5V £ 10% 1 - 20
S& =M= Fosc | XTAL1, XTAL2 MHz
Voo = 3V + 10% 1 - 10
Vpp = 5V + 10% 24 - -
RESETB & & = trst | RESETB Fosc
Voo = 3V £ 10% 24 - -
El“?“ gE‘IEE VDD= 5V + 100/0 4 - -
A tint External Interrupt v £ 10% " Fosc
=/ 7 DD - -+ () - -
B trst
. bt o
/
0-8VDD S 0'8VDD
External Interrupt Pin / 0.2Vpp —NC 7 0.2Vpp
tINT
@) CORERIVER MiDAS1.1 Family [45]



12. ADC &4

A
Tt El k= XA Unit
ESES 25 ES [
e Mot Vooanc - 2.4 - 5.5 Vv
g’ @\ & %} VINADC - VSS - VDD \Y
6H {5"5_ RESADC - - 10 = blt
Vpp = 4.5V ~ 5,5V 10
SX F% F e - - MH
} ApC Vpp = 2.4V ~ 3.3V 5 z
E:‘él' }\| DJ tADC - - 96/ FADC - S
. ] Vpp =5V, Fapc=10MHz
HMHE HEy OA pD = T ADC - +2 +4 LSB
ADC Vpp =3V, Fapc=5MHz
R Bl INLypc \<'/°D =_53\</ F;Dcz_lsol\':l/':zz - +2 +4 LSB
DD — r ' ADC™
] Vpp =5V, Fapc=10MH
Differential HI & & 4 DNLapc \70 _53\; ;DC —50MHZZ - +0.5 +1 LSB
DD — r ' ADC™
Vpp =5V, Fapc=10MHz
= ZIE pD v 7 ADC - +2 +4 LSB
0 Aoe Voo =3V, Fapc=5MHz
3 Voo =5V, Fapc=10MH
I EIE -t FSErnc Vo 3 ;:§C=5MHZZ - +2 +4 LSB
OI'Lé'.Ej. gg B‘IH.H/\lE‘_-lﬁ CINADC - - 10 15 pF
VDD = 5V, FADC=10MHZ - 1 2
Active mA
ADC
= Lnoc Vpp = 3V, Fapc=5MHz - 0.3 0.6
2SN Vpp = 5V - - 100 nA
@> CORERIVER MiDAS1.1 Family [46]



13. Package Dimensions : 20-PDIP

[20-SPDIP]
Symbol Dimension in Inches Dimension in mm

Min. Nom. Max. Min. Nom. Max.
A - - 0.200 - - 5.080

L 2 A, 0.015 - - 0.381 - -
:F c A, 0.150 0.155 0.160 3.810 3.937 4.064
B 0.016 0.018 0.022 0.406 0.457 0.559
B, 0.045 0.055 0.065 1.143 1.397 1.651
C 0.008 0.010 0.012 0.203 0.254 0.356
D 1.045 1.055 1.075 26.543 26.797 27.305
E 0.290 0.300 0.310 7.366 7.62 7.874

E; 0.249 0.250 0. 251 6.10 6.35 6.60
e 0.090 0.100 0.110 2.286 2.540 2.794
. S < E > 0.120 0.130 0.140 3.048 3.302 3.556

a 0 - 15 0 - 15
I A I—?T ey 0.330 0.350 0.370 8.382 8.89 9.398

A Az‘I_ Base Plane S - - 0.090 - - 2.286 |
Notes:
L Seating Plane 1. Dimension D Max. & S include mold flash or tie bar Burns.
1 B e e, 2. Dimension E, dose not include interlead flash.
B \.A1—>I 3. Dimension D & E; include mold mismatch and are determined at the mold
»> R a parting line.

4. Dimension B, does not include dambar protrusion/intrusion.
5. General appearance spec. should be based on final visual inspection spec.

@) CORERIVER MiDAS1.1 Family [47]



13. Package Dimensions : 16-TSSOP

,.,, [16-TSSOP]
Dimension in Inches Dimension in mm
D SHlEe] Min Nom. Max. Min. Nom. Max.
A 0.037 0.039 0.041 0.95 1.00 1.05
16 9| A 0.015 0.017 0.019 0.3865 | 0.4365 | 0.4865
7y b 0.008 0.009 0.009 0.20 0.22 0.24
D 0.176 0.179 0.182 4.47 4.55 4.63
D O P E | Hg E 0.171 0.173 0.175 4.35 4.4 4.45
Hy 0.200 0.202 0.204 5.077 5.127 5.177
L 3 a He 0.248 0.252 0.248 6.30 6.40 6.30
1 8 L 0.033 0.037 0.041 0.85 0.95 1.05
| L, 0.020 0.024 0.028 0.50 0.60 0.70
L a 1 3 5° 1 37 5
m L e 0.026 Essc . 0.65 BSC
m 10 12 14 10° [ 12° | 147
e  ——
— Notes:
v iA N3 1. Dimension D & E include mold mismatch and are determined at the mold
Seating Plane 4 A parting line.
1 2. General appearance spec. should be based on final visual inspection spec.
e
b

f')CORERIVER MiDAS1.1 Family [48]



13. Package Dimensions : 20/16-SOP

: L
Seating Plane
9 L ta,
e
v }a
Seating Plane + A,

@) CORERIVER

Y

[20-SOP]
Symbol Dimension in Inches Dimension in mm

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 - 0.450 - - 11.43 -
E 0.291 0.295 0.299 7.40 7.50 7.60
Hp 0.496 0.504 0.512 12.60 12.80 13.00
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
Ly 0.034 0.038 0.042 0.86 0.96 1.07
a 0° - 8° 0 - 8
e 0.050 BSC 1.27 BSC
m 0.020 ] 0025 ] 0.030 050 [ o6 T o075

Notes:
1. Dimension D & E include mold mismatch and are determined at the mold
parting line.

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

[16-SOP]
Symbol Dimension in Inches Dimension in mm

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 - .350 - - 8.89 -
E 0.150 0.153 0.157 3.80 3.90 4.00
Hp 0.398 0.405 0.413 10.10 10.29 10.50
He 0.234 0.239 0.244 5.95 6.07 6.20
L 0.038 0.043 0.048 0.97 1.08 1.2
L, 0.022 0.027 0.032 0.58 0.70 0.82
a 0° - 8° 0° - 8°
e 0.050 BSC 1.27 BSC
m 0.010 | 0.015 [ 0.020 025 | 037 [ 050

Notes:
1. Dimension D & E include mold mismatch and are determined at the mold
parting line.

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

MiDAS1.1 Family [49]



13. Package Dimensions : 8-SOP

[8-SOP]

SYmbO| Dimension in Inches Dimension in mm

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 - 0.150 - - 3.81 -
E 0.150 0.153 0.157 3.80 3.90 4.00
Hp 0.189 0.193 0.197 4.80 4.90 5.00
a He 0.234 0.239 0.244 5.95 6.07 6.20
L 0.038 0.043 0.048 0.97 1.08 1.2
|+ L, 0.022 0.027 0.032 0.58 0.70 0.82

L a 0 - 8° 0 - 8

e 0.050 BSC 1.27 BSC

m L 0.010 | 0.015 [ 0.020 025 | 037 [ 050

m
_>.|4_  —
Notes:

1. Dimension D & E include mold mismatch and are determined at the mold

A parting line.
Seating[Riane t A, 2. General appearance spec. should be based on final visual inspection spec.

5

f')CORERIVER MiDAS1.1 Family [50]



14. Product Numbering System

GC X X X XXX X X -

General Core
MCU Series
Core Type
8 = 8bits
16 = 16 bits
32 =32 bits
=
ROM Type
0 = ROMless
1 = Mask ROM
7 = EPROM
8 = EEPROM
9 = FLASH
0=
Operating Voltage
C = Common
(2.7V ~ 5.5V)
L = Low Voltage
(1.2V ~ 2,7V)
0=
ROM Size
320 = ROMless
500 = 2KB
501 = 1KB
510 = 4KB
520 = 8KB
54X = 16KB
58X = 32KB
59X = 64KB
-

@) CORERIVER

X XX XXX X X

Version P = Pb-Free
Temperature
C =0°C~ 70°C
I =-20°C~ 85°C
E =-40°C ~ 85°C
A =-40°C ~ 125°C
=
Package Pins
=
Package Type
P = PDIP TS = TSSOP ML = MLF
SP = SPDIP LQ =LQFP WL = WLCSP
PL =PLCC MQ = MQFP W = Wafer Biz.
SO =SO0IC TQ = TQFP C = Chip Biz.
SS =SSOoP CO =CoB
=
PR— Custom ROM Code
Application
GPP :aGeoneraI (Option)
A =ADC =
B = Battery
L = LCD
U =USB
P = Printer
E = Edu./Toy
T =Telecom
H = Home Application
=
MiDAS1.1 Family [51]



MDS Code Generation Tools
(Microprocessor Development System)

@ Assembler & Linker for DOS &
@ In-Circuit Debugger Windows
@ Easy-to-Use GUI /\\0 Optimized Cross-C Compiler

User-Friendly
Development
Environment

ROM Writer

Application System

N

@ Optional Parallel/Serial Program
@ On-board Implemented Various

Application 4 World Wide Programmable in
Anywhere

@ Various Sample Test Program

@> CORERIVER MiDAS1.1 Family [52]



A:3Hs

O 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).
@Ri 8-bit IRAM location (0x00 ~ OxFF; 256 bytes) addressed indirectly through register RO or R1.
#data 8-bit constant included in instruction.
#datalé6 16-bit constant included in instruction.
16-bit destination address.
addrlé Used by LCALL & LJMP. The branch can be anywhere within the 64kbytes program memory address
space. (MiDAS1.1 Family : 4kbytes program memory)
11-bit destination address.
addrll 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 saMP 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

MiDAS1.1 Family

[53]



SEA: HBO Set (2/19)

ADD A, <src-byte> 1 Machine Cycle = 4 Clocks
Add
ADD A, Rn Encoding : HEX: 28h, #bytes: 1,
Operation : (2) €< (A) + (Rn) 0|0|1(0]|1 r
ADD A, @Ri Encoding : HEX: 26h, #bytes: 1,
Operation : (2) € (A) + ((Ri)) o|of1|0f0 i
ADD A, direct Encoding : HEX: 25h, #bytes: 2,
Operation : () & (A) + (direct) ofof1|0]|0 1 direct addr
ADD A, #date Encoding HEX: 24h, #bytes: 2,
Operation : (a) & () + data olo|1]|of0 0| |immediate datal
ADDC A, <src-byte>
Add with Carry
ADDC A, Rn Encoding : HEX: 38h, f#bytes: 1,
Operation : (n) € (A) + (C) + (Rn) ofoj1|1|1 r
ADDC A, QRi Encoding : HEX: 36h, #bytes: 1,
Operation : () € (A) + (C) + ((Ri)) o|of1|1]0 i
ADDC A, direct Encoding : HEX: 35h, #bytes: 2,
Operation : (n) €< (A) + (C) + (direct) ofof1(1|o0 1 direct addr
ADDC A, #date Encoding : HEX: 34h, #bytes: 2,
Operation : (2) € (B) + (C) + data olof1]1]0 0| |immediate data]

@) CORERIVER

Cycles:

Cycles:

Cycles:

Cycles:

Cycles:

Cycles:

Cycles:

Cycles:

MiDAS1.1 Family
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EEA:Hd0 Set (3/19)

SUBB A, <src-byte> |

Subtract with Borrow

SUBB A, Rn Encoding : HEX: 98h, #bytes: 1, Cycles: 1
Operation : (2) € (aA) - (C) - (Rn) 1{ojo|1l|1|r|r|x

SUBB A, Q@Ri Encoding : HEX: 96h, #bytes: 1, Cycles: 1
Operation : (a) < (A) - (C) - ((Ri)) 1|0(0|1|0|1(|1 |1

SUBB A, direct Encoding : HEX: 95h, #bytes: 2, Cycles: 2
Operation : (A7) < (A) - (C) - (direct) 1|0/0|1|0|1|0 |1 direct addr

SUBB A, #date Encoding : HEX: 94h, #bytes: 2, Cycles: 2
Operation : (2) € (8) - (C) - data 1{ofo]1]o|1]0 o] |immediate datd]

INC <byte>

Increment

INC A Encoding : HEX: 04h, #bytes: 1, Cycles: 1
Operation : (a) € (a) +1 ofojojo|of1|o0 |0

INC Rn Encoding : HEX: 08h, #bytes: 1, Cycles: 1
Operation : (Rn) € (Rn) + 1 ofofo|o|1fr|r|x

INC @Ri Encoding : HEX: 06h, #bytes: 1, Cycles: 1
Operation : ((Ri)) € ((Ri)) + 1 o|ojofojoj1|1|i

INC direct Encoding : HEX: 05h, #bytes: 2, Cycles: 2
Operation : (direct) € (direct) + 1 o|jojofofof1|{0|1 direct addr

INC DPTR Encoding : HEX: A3h, #bytes: 1, Cycles: 1
Operation : (DPTR) € (DPTR) + 1 1/0|1(0|0]|0|1]|1

@5 CORERIVER MiDAS1.1 Family [55]



S=A: BB Set (4/19)

DEC <byte>
Decrement
DEC A
Operation : (a) € (a) -1
DEC Rn
Operation : (Rn) € (Rn) -1
DEC @Ri
Operation : ((Ri)) € ((Ri)) -1
DEC direct
Operation : (direct) € (direct) - 1
MUL AB
Multiply
Operation : (B), € (B) x (B)
(B)15—8
DIV AB
Divide
Operation : (B)155 € (B) / (B)
(B) 7-0

@) CORERIVER

Encoding : HEX: 14h, #bytes: 1, Cycles:
ojofoj1(o0 0|0

Encoding : HEX: 18h, #bytes: 1, Cycles:
of(ofoj1(1 r|r

Encoding : HEX: 16h, #bytes: 1, Cycles:
o|ojof1]|0 1|1

Encoding : HEX: 15h, #bytes: 1, Cycles:
o|jojofifo 0|1 direct addr

Encoding : HEX: A4h, #bytes: 1, Cycles:
1/0/1(0]|0 0|0

Encoding : HEX: 84h, #bytes: 1, Cycles:
1/0/0(0]|0 0|0

MiDAS1.1 Family

3

3

[56]



£2A: HB O Set (5/19)

DA A |
Decimal-adjust Accumulator for Addition
IF [[(R;.4)>9] v [(AC)=1]] Encoding : HEX: D4h, #bytes: 1, Cycles: 1
Operation : THEN (B;,) € (B3 0)+6 1/1|0(1|0|1|(0|0O

IF [[(A;_4)>9] v [(C)=1]]
THEN (A,_,) € (A, ,)+6

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

Logical AND for byte variables

ANL A, Rn Encoding : HEX: 58h, #bytes: 1, Cycles: 1
Operation : (a) < (A) ~ (Rn) o|1|0|1(1l|r|r |

ANL A, Q@Ri Encoding : HEX: 56h, #bytes: 1, Cycles: 1
Operation : (a) € (&) ~ ((Ri)) 0[1{0|1f0f1|1|i

ANL A, direct Encoding : HEX: 55h, #bytes: 2, Cycles: 2
Operation : (a) < (A) *~ (direct) o|1|0f(1(0|1]|0|1 direct addr

ANL A, #date Encoding : HEX: 54h, #bytes: 2, Cycles: 2
Operation : () < (A) ~ data 0/1|/0|1|0(1|0|0]| [immediate datal

ANL direct, A Encoding : HEX: 52h, #bytes: 2, Cycles: 2
Operation : (direct) & (direct) ~ (A4) o|i1|0(|1|(ofo|1]{0O direct addr

ANL direct, #data Encoding : HEX: 53h, #bytes: 3, Cycles: 3
Operation : (direct) < (direct) ~ data 0f1j0|1(0j0|1 (1 direct addr immediate data

@) CORERIVER MiDAS1.1 Family [57]



SEA:3E0 Set (6/19)

ANL C, <src-bit> |

Logical AND for bit variables

ANL C, bit Encoding : HEX: 82h, #bytes: 2, Cycles: 2
Operation : (C) & (C) ~ (bit) 1|o|ofof0|O]|1]|0O bit addr
ANL C, /bit Encoding : HEX: BOh, #bytes: 2, Cycles: 2
Operation : (C) & (C) ~ ~(bit) 1(oj1|1|{o|0f0 O bit addr

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

Logical OR for byte variables

ORL A, Rn Encoding : HEX: 48h, #ibytes: 1, Cycles: 1
Operation : (a) < (3) v (Rn) o|1{o|of1|x|r |

ORL A, @Ri Encoding : HEX: 46h, #bytes: 1, Cycles: 1
Operation : (a) € (a) v ((Ri)) o|i1|ofofo|1|1|i

ORL A, direct Encoding : HEX: 45h, #bytes: 2, Cycles: 2
Operation : (2) € (A) v (direct) ofi1jojo|0f1|0 |1 direct addr

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

ORL direct, A Encoding : HEX: 42h, #bytes: 2, Cycles: 2
Operation : (direct) & (direct) v (A) of1jo0|o0f0f0f1]|O0 direct addr

ORL direct, #data Encoding : HEX: 43h, #bytes: 3, Cycles: 3
Operation : (direct) & (direct) v data of1|0|0j0|0f1 (1 direct addr immediate data
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SEA:HHN Set (7/19)

ORL C, <src-byte> |

Logical OR for byte variables

ORL C, bit Encoding : HEX: 72h, #bytes: 2, Cycles: 2
Operation : (C) & (C) v (bit) o|1lf{1|1({0j0|1 |0 bit addr
ORL Cc, /bit Encoding : HEX: AOh, #bytes: 2, Cycles: 2
Operation : (C) € (C) v ~(bit) 1/0/1|{0|0|0|O0]O bit addr

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

Logical Exclusive-OR for byte variables

XRL A, Rn Encoding : HEX: 68h, #ibytes: 1, Cycles: 1
Operation : (a) € (2) © (Rn) o|if{1|o0f1l|r|r|r

XRL A, @Ri Encoding : HEX: 66h, #bytes: 1, Cycles: 1
Operation : (a) € () ® ((Ri)) o|1|1|of0|1|1 |4

XRL A, direct Encoding : HEX: 65h, #bytes: 2, Cycles: 2
Operation : () € (A) @ (direct) ofi1j1jo0|0f1|0 |1 direct addr

XRL A, #date Encoding : HEX: 64h, #bytes: 2, Cycles: 2
Operation : (a) < () @ data 0/1{1|{0{0|1|0|0| |immediate datal

XRL direct, A Encoding : HEX: 62h, #bytes: 2, Cycles: 2
Operation : (direct) € (direct) @® (A) of1j1|o0f{o0f(0f1]|0 direct addr

XRL direct, #data Encoding : HEX: 63h, #bytes: 3, Cycles: 3
Operation : (direct) € (direct) ® data of1|1|0j0f0f1 (1 direct addr immediate Data
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EEA:HE0 Set (8/19)

CLR A

Clear Accumulator

Operation : (B) €o

CLR <bit>

Clear bit
CLR C

Operation : (C) <0

CLR bit
Operation : (bit) <€ 0

CPL A

Complement Accumulator

Operation : (n) € ~(n)

CPL <bit>

Complement bit

CPL o

Operation : (C) € ~(C)
CPL bit

Operation : (bit) € ~(bit)

@) CORERIVER

Encoding : HEX: E4h, #bytes: 1,
1(1|/1|{0f0 0

Encoding : HEX: C3h, #bytes: 1,
1(1|/0|0f0 1

Encoding : HEX: C2h, #bytes: 2,
1(1|10|0]0 0 bit addr
Encoding : HEX: F4h, #bytes: 1,
1(1|1|1]0 0

Encoding : HEX: B3h, f#bytes: 1,
1(0|1|1]0 1

Encoding : HEX: B2h, #bytes: 2,
1{(oj1|1{0 0 bit addr

Cycles:

Cycles:

Cycles:

Cycles:

Cycles:

Cycles:

MiDAS1.1 Family



EEA:HE0 Set (9/19)

RL A I

Rotate Accumulator Left
(A,) € (&) n=0~6 Encoding : HEX: 23h, #bytes: 1, Cycles: 1
(B) € (&) olo|1|{o|o]of1]|1

Operation :

RLC A I
Rotate Accumulator Left through the Carry flag

(Bn41) < (A,) n=0~6

Operation : (3,) & (C) Encoding : HEX: 33h, #bytes: 1, Cycles: 1
(c) € () ofjof1|1]|0|0|1 (1
RR A I
Rotate Accumulator Right
(A) € (a..) n=0~6 Encoding : HEX: 03h, #bytes: 1, Cycles: 1
Operation : ” ot
(a;) € (n)) ofofofofofof1(1
RRC A I
Rotate Accumulator Right through the Carry flag 7
(&) € (A,,) n=0~6 ing : HEX: 13h, #bytes: 1, Cycles: 1
Operation : (A) & (C) Encoding : : , #bytes: 1, Cycles:
(c) € (B,) olofo|1|0]|0|1]|1
SWAP A
Swap nibbles within the Accumulator Encoding : HEX: C4h, #bytes: 1, Cycles: 1
Operation : (A5_) o (A,,) 1|1({o|0|0|1]|0 |0
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22 A: Y0 Set (10/19)

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

Move byte variable

MoV A, Rn

Operation : (a) € (Rn)
MOV A, QRi

Operation : (a) € ((Ri))
MOV A, direct

Operation : (a) & (direct)
MOV A, #date

Operation : (A) & data
MOV Rn, A

Operation : (Rn) € (a)

MOV Rn, direct

Operation : (Rn) & (direct)
MOV Rn, #date

Operation : (Rn) & data
MOV direct, A

Operation : (direct) € (A)

MOV direct, Rn

Operation : (direct) € (Rn)

@) CORERIVER

Encoding : HEX: E8h, #bytes: 1,
1(1]1|0f1 r

Encoding : HEX: E6h, #bytes: 1,
1(1]11|0]0 i

Encoding HEX: E5h, #bytes: 2,
1(1j1|0{0 1 direct addr
Encoding HEX: 74h, #bytes: 2,
oli]1]z]0 0| |immediate datal
Encoding HEX: F8h, #bytes: 1,
111|111 (1 r

Encoding HEX: A8h, #bytes: 2,
1(0|1|0]1 r direct addr
Encoding HEX: 78h, #bytes: 2,
olil1]1]z2 r| |immediate datal
Encoding HEX: F5h, f#bytes: 2,
1(1|1|1]0 1 direct addr
Encoding HEX: 88h, #bytes: 2,
1(0|0|0]1 r direct addr

Cycles:

Cycles:

Cycles:

Cycles:

Cycles:

Cycles:

Cycles:

Cycles:

Cycles:

MiDAS1.1 Family
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S22 A: B Set (11/19)

MOV direct, @Ri Encoding : HEX: 86h, #bytes: 2, Cycles: 2
Operation : (direct) € ((Ri)) 1|0|0f0fO|1]1 (i direct addr

MOV direct, direct Encoding : HEX: 85h, #ibytes: 3, Cycles: 3
Operation : (direct) € (direct) 1|0/0(0(0[1|[0 (1] [direct addr(src)||direct addr(dest)
MOV direct, #data Encoding : HEX: 75h, #bytes: 3, Cycles: 3
Operation : (direct) € data of1f{1|1{0j1|0 |1 direct addr immediate data
MOV @QRi, A Encoding : HEX: F6h, #bytes: 1, Cycles: 1
Operation : ((R1i)) &< (p) 1(1(1|1]j0f1(1]|i

MOV @QRi, direct Encoding : HEX: A6h, #bytes: 2, Cycles: 2
Operation : ((Ri)) €< (direct) 1|0({1|0|0|1|1|i direct addr

MOV QRi, #data Encoding : HEX: 76h, #bytes: 2, Cycles: 2
Operation : ((Ri)) < data 0{1|1(1(0|1|1|i| |immediate Datal

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

MOV C, bit Encoding : HEX: A2h, #bytes: 2, Cycles: 2
Operation : (C) & (bit) 1|0({1|/0|0|0]|1]0 bit addr
MOV bit, C Encoding : HEX: 92h, #bytes: 2, Cycles: 2
Operation : (bit) & (C) i1|o(of1f{ofo0f1 |0 bit addr
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S22 A: HBO Set (12/19)

MOV DPTR, #datalé6 I

Load Data Pointer with a 16-bit constant

. (DPTR) & data Encoding : HEX: 90h, #bytes: 3, Cycles: 3
Operation : 1570

(DPH,DPL) € (data,; g,data, ) 1|olo|1]|0|0|0|0| |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 : (2) € ((a) + (DPTR)) if{ofoj1j0f0f1|1
MOVC A, @A + PC
o Gion - (PC) & (pC) + 1 Encoding : HEX: 83h, #bytes: 1, Cycles: 2
peration:  a) € (@) + (pC)) 1jojojojojojtj?
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S22 A: AN Set (13/19)

XCH A, <src-byte> |

Exchange Accumulator with byte variable

XCH A, Rn Encoding : HEX: C8h, #bytes: 1, Cycles: 1
Operation : (A) < (Rn) 1|1(0|0(1l|r|r |

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

XCH A, direct Encoding : HEX: C5h, #bytes: 2, Cycles: 2
Operation : (A) & (direct) 1(1({ojof0|1|(0|1 direct addr

XCHD A, @Ri
Exchange Digit

Encoding : HEX: D6h, #bytes: 1, Cycles: 1
Operation : (A5,) © ((Ri))s, 1l1lol1lol1]1 |5
PUSH direct
Push onto stack
Operation : (sp) € (sp) +1 Encoding : HEX: COh, #bytes: 2, Cycles: 2
"~ ((sP)) € (direct) 1|1]/o]ofo]o] o |o| | direct adar
POP direct
Pop onto stack
(direct) € ((SP)) Encoding : HEX: DOh, #bytes: 2, Cycles: 2

Operation :

(SP) € (sp) -1 1|1|lo|1|o|o|o0 o] | direct addr
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S22 A: HHO Set (14/19)

SETB <bit>
Set bit
SETB c
Operation : (C) <1
SETB bit
Operation : (bit) <€ 1
Jc rel

Jump if Carry is set

(PC) < (PC) + 2

Operation : If (C) = 1, then (PC) € (PC) + rel

JNC rel

Jump if Carry is not set

o tion : (PC) < (PC) + 2
peration : If (C) = 0, then (PC) € (PC) + rel
JB bit, rel

Jump if Bit is set

(PC) < (PC) + 3

Operation : If (bit) = 1, then (PC) € (PC)+rel

JNB bit, rel

Jump if Bit is not set

(PC) & (PC) + 3

Operation : If (bit) = 0, then (PC) € (PC)+rel

@) CORERIVER

Encoding : HEX: D3h, #bytes: 1, Cycles: 1

1|1{0(f1(o0 1

Encoding : HEX: D2h, #bytes: 2, Cycles: 2

l1|1({of1(o0 0 bit addr

Encoding : HEX: 40h, #bytes: 2, Cycles: 3

ofi1{ojo|o 0| | relative addr

Encoding : HEX: 50h, #bytes: 2, Cycles: 3

0(1|/0(1]|O0 0 relative addr

Encoding : HEX: 20h, #bytes: 3, Cycles: 4

0(0|1{0]|O0 0 bit addr relative addr

Encoding : HEX: 30h, #bytes: 3, Cycles: 4

ofof1j1{o0 0 bit addr relative addr
MiDAS1.1 Family [66]



F=EA: 830 Set (15/19)

JBC bit, rel I

Jump if Bit is set and Clear bit

(PC) & (PC) + 3

Operation : If (bit) = 1, Encoding : HEX: 10h, #bytes: 3, Cycles: 4
then (bit) € 0, (PC) € (PC) + rel o|ojo|1|(ofof0O|O bit addr relative addr
ACALL addrll
Absolute Subroutine Call
(PC) & (PC) + 2
(SP) €& (sp) + 1
Operation : :éif)) Z gg;‘(’l 1 _
((SP)) € (PCys,) Encoding : HEX: 11h, #bytes: 2, Cycles: 3
(PC,0-o) € page address a;olagag/1|0f0] 0|1 a;_o
LCALL addrleé
Long Subroutine Call
(EC) &« (PC) + 3
(SP) € (sP) + 1
Operation : zs(if)) i gg;"’l 1 _
((SP)) € (PCys_,) Encoding : HEX: 12h, #bytes: 3, Cycles: 4
(PC) € addr,._, o|0|0|1|0fOf1]0 a;5.g a;_,
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S22 A: AN Set (16/19)

RET I

Return from Subroutine

(PCy5.5) € ((SP))
L (SP) € (sp) -1 s . . .
Operation : (BC,,) € ((SP)) Encoding : HEX: 22h, #bytes: 1, Cycles: 2
(SP) < (sp) -1 o|0(1|0|0|0O|1]0
RETI
Return from Interrupt
(PCy5.5) € ((SP))
L (sp) € (sp) -1 P . . .
Operation : (BC,.) € ((SP)) Encoding : HEX: 32h, #bytes: 1, Cycles: 2
(SP) & (sp) -1 o|0(1|1|0|0|1]O
AJMP  addrll I
Absolute Jump
o ; . (PC) € (pC) + 2 Encoding : HEX: 0lh, #bytes: 2, Cycles: 3
peration : (PCyo-0) € page address a;0|agjag| 0(0|0| 0 (1 a7-0
SJMP rel I
Short Jump (Relative address)
o ; . (EC) & (PC) + 2 Encoding : HEX: 80h, #bytes: 2, Cycles: 3
peration : (PC,,,) € (PC) + rel 1|ololo|o]|o|o0|0] |relative addr
LJMP addrleé I
Long Jump Encoding : HEX: 02h, #bytes: 3, Cycles: 4
Operation : (PC) € addr,., o|ofo|ofO0|O|1]0 a;5_g a;_o
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2= A: HO Set (17/19)

JMP @A + DPTR

Jump Indirect Relative to the DPTR

Operation : (PC) € (A) + (DPTR)

JZ rel

Jump if Accumulator is Zero

(PC) < (PC) + 2

Operation : If (A)=0, then (PC) €& (PC) + rel

JNZ rel

1, Cycles: 2

Jump if Accumulator is Not Zero

(PC) < (PC) + 2

Operation : If (A)#0, then (PC) € (PC) + rel

@) CORERIVER

Encoding : HEX: 73h, #bytes:

o|1(1|1]0 1|1

Encoding : HEX: 60h, #bytes: 2, Cycles: 3
of1f{1j0/(0 0f(o0 relative addr

Encoding : HEX: 70h, #bytes: 2, Cycles: 3
of1f{1/1{o0 0fo0 relative addr

MiDAS1.1 Family [69]



S22 A: YO Set (18/19)

CIJNE <dest-byte>, <src-byte>, rel I

Compare and Jump if Not Equal
CJINE A, direct, rel

(PC) &< (PC) + 3
If (A) # (direct),
Operation : then (PC) € (PC) + rel

If (A) < (direct), then (C) € 1 Encoding : HEX: B5h, #bytes: 3, Cycles: 4
Else (C) €0 1(0(1|1|0|1(0 |1 direct addr relative addr
CJINE A, #data, rel
(PC) &« (PC) + 3
If (A) # data,
Operation : then (PC) € (PC) + rel - ) ) )
If (A) < data, then (C) € 1 Encoding : HEX: B4h, #bytes: 3, Cycles: 4
Else (C) €0 1(0/1|1|{0(1(0|0] |immediate datal relative addr
CJNE Rn, #data, rel
(PC) < (PC) + 3
If (Rn) # data,
Operation : then (PC) € (PC) + rel . ) ) )
If (Rn) < data, then (C) € 1 Encoding : HEX: B8h, #bytes: 3, Cycles: 4
Else (C) €0 1|0(1|1|1|r|r|r| |immediate datal relative addr
CJINE @Ri, #data, rel
(PC) < (PC) + 3
If ((Ri)) # data,
Operation : then (PC) € (PC) + rel . ) ) )
If ((Ri)) < data, then (C) € 1 Encoding : HEX: B6h, #bytes: 3, Cycles: 4
Else (C) €0 1(0{1{1|0|1|1(i] |immediate datal relative addr
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S22 A: SO Set (19/19)

DJINZ <byte>, rel

Decrement and Jump if Not Zero

DJNZ Rn, rel

(PC) < (PC) + 2
Operation : (Rn) < (Rn) -1
If (Rn)#0, then (PC) € (PC) + rel

DJNZ direct, rel
(PC) € (pC) + 3
) _ -
Operation : (direct) € (direct)

If (direct)#0,
then (PC) € (PC) + rel

NOP

Encoding : HEX: D8h, #bytes: 2, Cycles: 3

1/1|0|1|1|x|xr|x relative addr

Encoding : HEX: D5h, #bytes: 3, Cycles: 4

1(1j0(1j0(1(0 |1 direct addr

relative addr

No Operation

Operation : (PC) € (PC) +1

@) CORERIVER

Encoding : HEX: 00h, #bytes: 1, Cycles: 1

ofojofofojojo0 (O
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S=B:SFR&Y

[80h ~ 87h]

Yellow Color : Bit /Byte =A XA Jis
l White Color : Byte =4 X & Jts
m PO (80h) : Port 0 & X A

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

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

R :8J|Jts
W MD|Jts
(n) : Reset gt
m PO (80h) : Port 0 &l XIAH
P0.7 P0.6 P0.5 P0.4 P0.3 P0.2 PO.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 &I XIAH
H SP (81h) : A& IOIH HXIAH
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)

& A2H0| X &EotsE =2 XAl
H

@ PUSHOIl 2ol SJtot1] POPOIl 2ol 28 A8t

@) CORERIVER

® DPL (82h) : GIOIE HEQIE ot? el X AH

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(O) R/W(0) R/W(0) R/W(0)
W DPH (83h) : CIOIEl ZOIE| A9l @I XIAH

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(D) R/W(0)
m PCON (87h) : 2! ROf &l XIAH

SMOD1 - - POF GF1 GFO PD IDL
R/W(0) R/W(1) R/W(0) R/W(0) R/W(0) R/W(O)
€ SMOD1 :UART 2% 10ilA EIOID 1 2HI0IE S bH.

€ POF A HE Eei.

MO0 HZE M, Ol HIE= St=EANHM 2ol &

¢ GF1, GFO: & E2110.

¢ PD (&KX RE,

¢ IDL :IDLE 2 &

MiDAS1.1 Family
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= B:SFR &% [88h ~ 90h]

H TCON (88h) : Timer/Counter 0/1 MO &I XIAH B TLO (8Ah) : Timer/Counter 0 St Byte &Il X| A EH
TF1 TR1 TFO | TRO IE1 IT1 IE0 IT0 TL0.7 | TL0.6 | 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(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)
¢ TF1 :Timer1 @LHEZ 2.
& TR1 : Timer 1 S &, B TL1 (8Bh) : Timer/Counter 1 5t Byte 2l XI AH
¢ TR0 : Timer 0 SHEZ 2, TL17 | TLie | TLes | Tiea | Tue3 | T2 | Tt | Tuo
¢ TRO : Timer 0 S &,
& IF1 S92 OIHME 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)

IT1 =002, 2AZEO 0 2 2HF.

=10|H, CIHEE Ml REIS Z M "sS2H. .
diz = Ll e RJC] J 2% 1 B THO (8Ch) : Timer/Counter 0 &< Byte &l X| A H

® 1Tt DR QIHYE 1 2 gal Me,
Edge S (IT1=1)/ Level ZZ(IT1=0; J| =X &) THO.7 | THO.6 | THO.5 | THO.4 | THO.3 | THO.2 | THO.1 | THO.0
¢ IEO (2R UHEE 0 SH.
IT0 = 0012, AT =010 /30 A, RAW(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0)
ITO=101H, QIHEE XMl FE2Z 2 M AsANA.
SIT0 Q2 QHBE Q=Y LAl Mey, - to YR AE
Edge =2 (IT0=1) / Level =2/(IT0=0; 7| = X| =) TH1 (8Dh) : Timer/Counter 1 4| Byte il X AH
TH1.7 | THL.6 | THL.5 | TH1.4 | THL.3 | TH1.2 | TH1.1 | THL.0
B TMOD (89h) : Timer/Counter 0 2= MO dIXIAH 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 | C/T M1 MO
R/W(0) R/W(0) R/W(0) R/W(0) B P1 (90h) : Port 1 &l XKIAH
@ GATE[3] : Timer 0 gate X 1. - - - - - P1.2 P1.1 P1.0

& C/T[2] : Timer 0 Counter/Timer i &
0 = Fosc/122 H==5t= EHOIN. (D1=X1E)
1 =TOpin®| &S E H=ot= JH2H. ¢ P1.0 : XTAL 1 pin9 alternate 7|5
4 M1, MO :Timer0 25 &8, ¢ P11 : XTAL 2 pin2 alternate 7|5

Eg"ﬂ : ggg' ig:g:ﬁ %g @ P12  :RESETB pinol alternate 71

[1,0] : 252, 8-bit T/C, KHS Xl
[1,1] : 23, Two 8-bit T/C

R/W(1) R/W(1) R/W(1)
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SZ B : SFR &% [91h ~ A8h]

m EXIF (91h) : 2/% QIE{BE ZaH] alXI A ® SBUF (9%h) : =2 GIOIE HIH alXIAH
- - IE3 IE2 XT/RG | RGMD | RGSL BGS SBUF.7 | SBUF.6 | SBUF.5 | SBUF.4 | SBUF.3 | SBUF.2 | SBUF.1 | SBUF.0
R/W() RM() R/W() R(1) RMW(O) R/W(1) R/W(O) RW() R/W(0) R/W(O) R/W() R/W(0) R/W(O) R/W(O)
OIE3 QS OIEBE3EHI. ATE00N sk AHE, ® SA BT 24 WIHE 22l=0f ULk
OIE2 QS OIEBE 2 EHI. ATE0I0N OAsh AN, @ 20jet M| FAL 2Lk,
® XT/RG : A28 221 def
0=Al28 22102 Li= & 22| e, m P2 (AOh) : Port 2 2| XI AE

1= AlAE SHOR 92 2 d

=" L T

€ RGMD : & ZBE.AIAH 2@\8 g L= XTALOILCH, = P2.6 R225 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
& RGSL /W(1) R/W(1) R/W(1) R/W(1) R/W(1) R/W(1) R/W(1)

o & CE €&
1= M7 DCEB SEE [, 65,536 XTAL 22 )| St ® Port 2 2| XI AH
NAE 22Oz 2 SIS AR B
€ BGS :Band-gap &&. (DI12XE =1) - == A
0 = Band-gap block(LVD)2 H& 2E0iA s SE 5Kl IE (A8N) : IEIS= SI0IOIS &I X ~H
X 20 M= SHGHA &= EA | EADC | - ES | ETL | EX1 | ETO | EXO
HX DEOA DN BRLRE FoIC
1 = Band-gap block(LVD)0l HXl 2S04 SX&ICH. R/W(0) R/W(0) R/W(0) RW(0) R/W(0) R/W(0) R/W(0)
® EA : M QIEEE 0ol
® EADC  :ADC QIE{EE 2100l £.
m SCON (98h) : UARTOS| =& SHX} &l XIAE ¢ES RSN SEHSS 201015
(98n) | HE 2 X A ®ETL  :Timer1 QIE{BE QI010/E.
- - - | ren | - - TI RI SEXI AR QEHYE 1000012
¢ ETO : Timer0 i2IEHE E Q101012
R AU A, OEX0 2R QIEE 00101
# REN @ 2400012,
Tl sS4l QEHBE ZehD. AT EUON0 ClaH A1,
®RI sS4l QEHBE S0, AT EON0 ClaH A1,
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=2 B : SFR &% [B8h ~ D4h]

mIP (BSh) : QIEIHE a2 dIXIAH m STATUS (C5h) : 321 AE AEf AIXIAE
- PADC - PS PT1 PX1 PTO PX0 - - - XTUP - - - -
R(1)  R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R(0)
¢ PADC :ADCOIHEE 4&4&<. ¢ XTUP :3A2IAE XD A S& AEY.
¢ PS : Serial port PIHEHE 24 =9, delAE S0l AESFE[UHLI(L) Ol AEH(0)E LIEHH.
¢ PT1 :Timer 1 QIHEE 8=9. 2E 32 resetli StESA 0 Sl &S,
€ PX1 2R QHEE 1 24=9. XTOFF bitot && & [, SIS/l RIoH 2HE.
€ PTO :Timer0 QHEE 4=9. XT/RG =12 Wi, 83X REE €&dl= S 2 HE.
€ PXO0 AR HEE 0 RMd=S. Al AE0| OHESIE = AIZ2E0] XILIH SIE/O IF & ™ &
e 2 grx| A
M OSCICN (BEh) : LI & ZZJ1 MO cl Xl ~H B PSW (DOh) : Program Status Word &l X| A&

- - - - - RINGON| DIV1 DIVO

cY AC FO RS1 | RSO ov 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)

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

# RINGON : LH$ g )| S o=
Ws 2 2x)| FX. e =
XTRG = 02 [l RINGON bitE 4J15/X| 2010t &Ch. PSSt
e 2RI 2= = ’
2 I DIVO[O 0] = 3. 65I\|/IH2/1 @ RS1, RSO : Register bank & &
[0,1] = 3.65MHz/2 [0,0] : Bank O [1,0] : Bank 2
[1,0] = 3.65MHz/4 [0,1] : Bank 1 [1,1] : Bank 3
[1,1] = 3.65MhZ/8 ¢ 0OV HEZS Eci .
& Fl CAMEX Sl 1.
H PMR (C4h) : 8= 22| MO dRIAH eP : IH2IEl bit. ACC JI== THRIEIZ M2t GHERAN I EF /A E
- - - - | XTOFF | - - -
B POTYPE (D4h) : Port 0 =3 24! MO Al XAH
R/W(0)

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

® XTOFF : 9% J2IAE AIIE AsHA LS S20| CIMOIE,
1= 9% JejAg BN,
O= Al Stelessf o Ph=Ne); ® 0 = Push-pull 2(JI=T/F)
XT/RG = 12! [ XTOFF bitS &&3HX 20t}

ror
o
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£S5 B: SFR £g% [D5h ~ EOh]

B P1TYPE (D5h) : Port 1 & 24! MO el XAAH

- - - - - P1TYPE.1|P1TYPE.O

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

@ 0 = Push-pull & OI2X &)

B P2TYPE (D6h) : Port 2 £ 24! MO I XAAH

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)

@ 0 = Push-pull & OI2X &)

B WDCON (D8h) : Watchdog Timer MO &l Xl A&
WD1 | WDO - - 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)

¢ WD1. WDO0 : Watchdog timer 2 & &1 €4
[0,0]: 1 x 216 clocks (interrupt) + 256 clocks (reset)

[0,1]: 4 x 216 clocks (interrupt) + 256 clocks (reset)
[1,0] : 16 x 216 clocks (interrupt) + 256 clocks (reset)
[1,1] : 32 x 216 clocks (interrupt) + 256 clocks (reset)

€ WDIF  : Watchdog timer PIEHE E =i 1.

€ WTRF : Watchdog timer reset Sci ). AZEHH 20 AHE.

& EWT : Watchdog timer reset 21 0{ 0| =.

€ RWT : Watchdog EIOIHE ME Y.
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® PWMCON (DCh) : PWM X1 cll KIAE

POSEL | PS2_PO | PS1_PO [ PSO_PO - PWMF | CLR_PO [RUN_PO

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

€ POSEL :PWM IS 2 P0.622Z £ 200l =.
@ PS2_P0, PS1_P0, PSO_PO : 825 23 A&,
[0,0,0] = Fosc/1,  [0,0,1] = Fosc/2,  [0,1,0] = Foec/4,
[0,1,1] = Fose/8,  [1,0,0] = Fosc/16, [1,0,1] = Fosc/32,
[1,1,0] = Fos/64, [1,1,1] = Fogo/128
* Fosc/10] OFLI & PWM Clock (Fpym) S ADCOll AHS It s.
¢ PWMF :PWMOIEHEZE Z2i. AZEO0 2 AHE.
@ CLR_PO : PWM counter reset. ot =01 0fl 2lai A&,
4 RUN_PO : PWM counter S},

® PWMD (DEh) : PWM Duty GIO0IEf &I Xl AH

PWMD.7 PWMD.6|PWMD.5PWMD.4|PWMD.3PWMD.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)

B ACC/A (EOh) : Accumulator

ACC.7 | ACC.6 | ACC.5 | ACC4 | ACC.3 | ACC.2 | ACC.1 | ACC.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)
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S Z B : SFR &% [Elh ~ E6h]

B ADCSELH (E1h) : ADC HE & & A2 Bl XIAE ® ALTSEL (E3h) : Alternate JIs X0 &l Xl AH
ADC11B|ADC10B| ADC9B | ADC8B | ADC7B | ADC6B | ADC5B | ADC4B IOXEN [IORSTEN| CLO PWM0O0O | TVO TX - -
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)
¢ ADC11B :0 = P2.22 ADC11 212 0I0§0|2 & CIXIE 22 CIAIOIE. @ IOXEN :1=XTALDI XTAL2S HE E2 02 AIRE,
@ ADC10B : 0 = P2.322 ADC10 2/ & Q10| & CIXIE &2 CIA0IE, XTOFF (PMR.3) = 10|0{0F & (2 &10] S=J| H &)
® ADC9B : 0 =P2.42 ADCY 22 2I00IE & CIXIE 22 CIAI0IE. ¢ IORSTEN : 1 = RESETBE B8 2=52=% AMEE.
€ ADC8B :0=P2.52 ADC8 2a 0Ijj0|2 & CIXIE & CIMIOIE. ¢ CLO 11=P262= AL 23 =3,
¢ ADC7B  :0=P2.622 ADC7 22 210{0/2 & CIXIE €2 CIAIOIE. ¢ PWMDO :1="P0.02 PWM II& =% QIHOI=.
& ADC6B : 0 = P0.72 ADC6 22 21010/2 & CIXIE 2 CIAIO0IE. ¢ TVO  :1=P0.0% Timer0 @HEZS %i* 9.
@ ADC5B  : 0 =P0.622 ADC5 22 0I0j0|2 & CIXIE 212 CIA0IE. & X :1="P0.2Z UART TX OIOIE] =

UARTE AtE3dtI| ®|IoHA TX b|tE A Aol OF StCH.
B POSEL (E4h) : Port 0 Pull-up HIO{ &l X AE

€ ADC4B :0=P0.52Z ADC4 2/ 210012 & CIKIE &= CIAIOIS.

B ADCSEL (E2h) : ADC iH2 & &5l & MUX & & 2| X A H POSEL.7 | POSEL.6 | POSEL.5 | POSEL.4 | POSEL.3 | POSEL.2 | POSEL.1 | POSEL.0
ADC3B | ADC2B | ADC1B | ADCOB | CH3 | ch2 | cH1 | cHo R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(O)
R/W(1) R/W(1) R/W(1) R/W(1) R/W(1) R/W(1) R/W(1) R/W(1) ¢ 0= 42 Pull-up K& ON (D12 X =)

CIXE g5 CAol= B P1SEL (E5h) : Port 1 Pull-up MO 2l XIAH
& ADC2B :0=P0.32 ADC2 25 2I00I= & CIKIE &= CIAMOI= ] i _ i _ i P1SEL1 | P1SEL.0
& ADCIB :0=P0.22Z ADC1 25 2I00I= & CIKIE &= CIAOI=

© ADCOB :0=P0.122 ADCO 22 010f10/2 & CIXIE 23 CIH0IS R/W(1) R/W(1)

@ 0= U= Pull-up M& ON/ 1= OFF (JI=2XIX)
®CH[3:0] : ADC MUX i€
£0.0.0.0] - ADCD 4154 (oh) m P2SEL (E6h) : Port 2 Pull-up |01 &I X A
[0,0,0,1] = ADC1 & & (=1h) P2SEL.6 | P2SEL.5| P2SEL.4 | P2SEL.3 [ P2SEL.2 [ P2SEL.1 | P2SEL.0
= KMNEH (=
[0.0.1,0] = ADC2 &= (=2h) R/W(0) R/W() RM(O) R/W(0) R/W(Q) R/W(O) R/W(0)

[1,0,1,1] = ADC11 &€ (=Bh) ¢ 0= LH= Pull-up & ON (V12X &)
* Ch, Dh, Eh, Fh : 2= ADC 2 & CIAI0IS @ 1 = ADC_EN (ADCON[7]) = 1& [, LHS Pull-up X & OFF
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S=B:SFR&Y

[ESh ~ F8h]

m EIE (ESh) : & OIEHZE QI00/S Bl XAH
- EPWM | EWDT - - EX3 EX2
RIW(0) R/W(O0)

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

¢ EPWM :PWM QIEHEE 2100|=

€ EWDT : Watchdog CIEHE E 2I0I0I=
¢ EX3 (2R QIHEE 3 200l =.
¢ EX2 12 CIHEE 2 2100I=.

m ADCR (EEh) : ADC Z I} 4t9| X AE : Value[9:2]
SAR9 SARS8 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)

B ADCON (EFh) : ADC MO & ADC Z 1t 5t 2l XIAE : Value[1:0]

AD_EN |AD_REQ|AD_END| ADCF | AVREF | ADIV | SAR1 SARO
R/W(0) R/W(0) R(1) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0)

@ AD_EN :ADC &8 210§0/ .
@ AD_REQ : ADC &8 27,

AD_ENDJ} 00l A 12 B8 [ 31 SI010F A&,
@ AD_END : 3 T{ ADC L.

0=ADC E& =,
® ADCF  :ADC QIE{RE Z2§0. ATEO{0 25h AHE,
@ AVREF :1=P0.42 ADC J|E® g 2/2f 0lpjj0| 2.
& ADIV  :ADC 22 22! s

0= AIAE 28 (Fog) /2. Q12X B)

1= PWM 22 22 (Fop)
@ SAR1, SARO : ADC Z D}2t2l 319l BIE 201,
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m B (FOh) : B &I XI AF

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) R/W(0)

m PODIR (F4h) : Port 0 2= HI0f &I XIAE

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

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=20480I=2X&8)/0=54

® P1DIR (F5h) : Port 1 &= MO dIXIAH

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

R/W(1) R/W(1) R/W(1)
¢ 1=¢0I=2XgE)/0=5
® P2DIR (F6h) : Port 2 &1 =3 X0 2l XIAH

P2DIR.6 | P2DIR.5 | P2DIR.4 | P2DIR.3 | P2DIR.2 | P2DIR.1 | P2DIR.0
R/W(1) R/W(1) R/W(1) R/W(1) R/W(1) R/W(1) R/W(1)

¢ 1=20480I=X&8)/0=54

B EIP (F8h) : & E CIHEHE 4= dXAH

= PPWM | PWDT = = PX3 PX2

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

¢ PPWM  :PWM QIHEE 4 =9 bit.

€ PWDT : Watchdog timer CIEHEE & =< bit.
& PX3 122 CIHYE 3 2H&9 bit.
¢ PX2 QR OIHEE 2 28 &< bit.
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¢ V2.0
v Updating the Marking of Package

¢ V2.1
v/ Remove open-drain output
v Change RING frequency specification
e 4MHz @ 5V - 3.65MHz @ 5V

® V2.2

v Updating Power Management
e IDLE Mode, Change wakeup attribute.

¢ V2.3
v Change RING frequency specification

e 3.65MHz @ 5V - 3.65MHz (15%) @ 5V
Add on the ESD Structure of Pads slide
Update the External Reset slide.
Update the ‘On-Chip POR’ slide.
Update the Package Dimensions.
Update the Product Numbering System.

NN NN

¢ V24
v Modify the Supply voltage.
e 24V ~ 55V
v Modify the Operating Temperature.
e -40°Cto 120 °C
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£ 5 C: Update History

¢ V25
v Modify the 8-SOIC Package Dimension.

¢ V2.6
v Add the 16-TSSOP Package.
v" Remove the 14-SPDIP/SOIC Package.

® V2.7

v Add on the Power Slope slide.
v Feedback Pull-up Issue : Update PnSEL Control
v Update 'On-Chip POR' slide

¢ V2.8
v" Describes the initial port state.

¢ V2.9
v Modify the package types.
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