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LEMEEDAMRLE
mikkon technology limited MK7A21P
8Bit Microcontroller with 8bit ADC

7R

MK7A21P J&7f7 8 fir. AID ¥4 a3 ) RISC i PERE 8 Arfkdithilde . & W EI S 2K 715 [ — bk vl g i A 13
fEffias 128 T E Al ae . eI ST EGS . WP, P, LVR (IRHEREAD . 1/O AT PWM i .

1. FEAHEH

ROM: 2K X 16 bits
RAM: 37X 8 bits (FFikZF(7a%) + 128X 8 bits (— A7 {7 a%)
HERk: 8 2%
— MRS AN R G B2
VAU
(@) LEgEfr
(b) fEHEE AN
(c) RESETB/PC1 (Ui & & IR SN —A fikoh
(d) A 14058 B 25T Hoss = AL
® NN
- A RC sl iR 4R
- A#B 4MHz RC 3% 2%
® /T EEE
-TM1: 16-bit, Hfi# & 4%
-TM2: 8-bit, PWM (period) & &M #%
-TM3: 8-bit, PWM (duty) & 5Eia%
-TO: TM2 (PWM) % th
® FI e SN WTD BT — Wi RC k48 (I WDT ). A 8 NEMI ik,
R A T A R K WDT i R
® filkgh
(@) AMETWT (PA7T~PAO)
(b) W I 245 R s h il (TM1~TM3)
(c) ADC4Y: s e iy
I/O 1. 16 JHfr
PWM: —/MilliE
ADC: % 8-bit ¢ 4 i, /b 7-bit K5J&. & REAEFHA QL B2 Al
MR A T (PA7~PAQ) JHI AR Ak e
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8Bit Microcontroller with 8bit ADC

VDD

GND

RESET

0sC1

\4

0sC2

EXT_CLK

2. B
CPU
CORE
ROM
2K x 16 bit RESET
RAM 0sc
128 Bytes
STACK Clock &
& PC Timer
PA0~7 1/0 Port Watc hdog
PB0~3 Timer
A/D Converter PWM output

> TO

\{

PWM
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8Bit Microcontroller with 8bit ADC

3. IRLE X & B

PA3/TO |1 @ 18 | PA4/EXT_CLK
PA2 |2 17 | PA5
PA1 |3 16 | PAG
PAO | 4 15 | PA7
PB3/AN3|5_ e 1410SC2/PC3 |
| PB2/AN2 | 6 13|osc1/Pc2 |
| PB1/AN1 | 7 12 | VDD |
|PBO/ANO |8 11 | RESETB/PC1!
L __Vvsslo ]' 10 | PWM/PCO
B2 18 [ DIP = SOP
PA3/TO |1 @ 14 | PA4/EXT_CLK
PA2 | 2 13 | PA5
PB3/AN3 | 3 12 | 0SC2/PC3
PB2/AN2 | 4 11 | OSC1/PC2
PB1/AN1 |5 10 | VDD
PBO/ANO | 6 9 | RESETB/PCH1
VSS |7 8 | PWM/PCO

B 14 Ji DIP 5 SOP
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8Bit Microcontroller with 8bit ADC

4. FHAL 18R

[z 42 FR 110 S|
PAO~2 1.1/010 GRABE N &% Lh D
110 2. A AR IS R (B
PA5~7
3 MW GERE
1.1/00 G AU &1 L i)
2. AT AR I e G
PA3/TO 110
3. MR AN GEED
4. TOR &%
1. 11010 CGRAB N &% Lh D
2. EXT_CLKI % N CalfifesAd
PA4/EXT_CLK 1’0
3. AL AR I R (G ER)
4. SN W GEFD
PB3/AN3 110
PB2/AN2 110 1. /00 AR & BB
PB1/AN1 110 2. MU
PB0/ANO I/0
1.1/01 G BN & Bd D
PWM/PCO I/0
2. PWM#
1. LA
RESETB/PC1 |
2./ A
1. PG AN
OSC1/PC2 I, 1/0
2.1/00 AR & Bhr B
1. PR35 2e iy
OSC2/PC3 O, I/0
2. 1/011 AN & LR H D
VDD I LN
VSS UL TN
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8Bit Microcontroller with 8bit ADC

5. fri#Eas s

MK7A21P 05l TR AE 2%, D BRIk a: (ROMD FIEE £k %e (RAMD . FEFPAEttas et i
Fe Bl Koh Wi s, e R IELL) 2048 X 16bits, ANTE B F] bank. A A7 kA L 165(37+128) X 8bits,
CALIRRE R I RS A7 SR R B A7 it 2 o

5.1 EFFFMa: (ROMD

TR FIHA RAABAERE AR N o R AR 2% KB — AN rh b o) A AE, IS RARAE T R A 1) B e
FAHFE ) & FRP Sl bR 0k A W — R R A . FRIF U EREE (PCO A5 1bit, BIREEIE TR
JITAT 1024 X 16bits {7 B bk . AW EHE & AT LUE TR A7 il 2 AR 7

RESET [o] &47 000H, =i &7 T 004H, BEZE LT PiR:

RESET VECTOR 000H

PC (11bit)

INTERRUPT VECTOR 004H

STACK Level 1
STACK Level 2
STACK Level 3
STACK Level 4
STACK Level 5
STACK Level 6
STACK Level 7
STACK Level 8 7FFH

5.2 HEFiEa (RAM)

AP B A7 B 165X 8bits, EATEL S A AR . —Fle 128X 8bits [ AERE RS, Al
37X 8bits [KIHFI 174 KR 2 A7 B 10— 0 0 R A 2 S A B e

BB AERE S R
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00H
Special Purpose
Register
3FH
40H
General Purpose
RAM
BFH
521 HHKEFES
Name Addr Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
CONFIG_L RST_DEF Lv1 LVO WDTE | CPRT | INRC | FOSC1 | FOSCO
CONFIG_H ADJ6 ADJ5 ADJ4 ADJ3 ADJ2 ADJ1 ADJO RTCEN
INDF $00 A7 A6 A5 A4 A3 A2 Al A0
PCL $01 A7 A6 A5 A4 A3 A2 Al A0
PCH $02 - - - - - Al0 A9 A8
STATUS $03 - - - TO PD z DC c
FSR $04 D7 D6 D5 D4 D3 D2 D1 DO
I/O PAD & Control
Name Addr Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
PA_DIR $05 I0A7 I0A6 I0A5 I0A4 I0A3 CA2 I0OA1 IOA0
PA_DAT $06 DA7 DAG6 DAS5 DA4 DA3 DA2 DA1 DAO
PB_DIR $07 - - - - I0B3 I0B2 10B1 I0OBO
PB_DAT $08 - - -- - DB3 DB2 DB1 DBO
PC_DIR $09 - - - - I0C3 I0C2 - I0CO
PC_DAT $0A - - - - DC3 DC2 DC1 DCO
Timer 1: 16-bit (Timer & capture)
Name Addr Bit 7 Bit 6 Bit 5 Bit4| Bit3 Bit 2 Bit 1 Bit 0
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TM1_CTL1 $13 | TM1_EN | WR_CNT | SUR1 | SURO | EDGE | PRE2 PRE1 PREO
TM1_CTL2 $1F E CLR -- -- -- -- -- -- --
CLR_CNT $21 [CLR_CNT
TMI1L_LA $14 D7 D6 D5 D4 D3 D2 D1 DO
TM1H_LA $15 D7 D6 D5 D4 D3 D2 D1 DO
TM1L_CNT $16 D7 D6 D5 D4 D3 D2 D1 DO
TM1H_CNT $17 D7 D6 D5 D4 D3 D2 D1 DO
Timer 2: 8-bit, PWM (period) & Timer
Name Addr Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
TM2_CTL1 $18 TM2_EN WR_CNT |[SUR1| SURO | EDGE | PRE2 | PRE1 | PREO
TM2_CTL2 $19 MOD PWM_OS | TO_E - POS3 | POS2| POS1 | POSO
TM2_LA $1A D7 D6 D5 D4 D3 D2 D1 DO
TM2_CNT $1C D7 D6 D5 D4 D3 D2 D1 DO
Timer 3: 8-bit, PWM (duty) & Timer
Name Addr Bit 7 Bit 6 Bit5| Bit4 Bit 3 Bit 2 Bit 1 Bit 0
TM3_CTL $1E | TM3_EN | WR_CNT | SUR1 | SURO | EDGE PRE2 PRE1 PREO
TM3_LA $20 D7 D6 D5 D4 D3 D2 D1 DO
TM3_CNT $22 D7 D6 D5 D4 D3 D2 D1 DO
IRQ
Name Addr| Bit7 Bit 6 Bit5| Bit4 Bit 3 Bit 2 Bit 1 Bit 0
IRQM $25 | INTM | ADCM - PAM | TM3M [ TM2M/PWM TM1M/CPT -
IRQF $26 - ADCF - PAF | TM3F | TM2F/PWM | TM1F/CPT --
ADC control
Name Addr| Bit7 Bit 6 Bit 5 Bit4| Bit3 Bit 2 Bit 1 Bit 0
AD_CTL1 $29 EN - MODE - - - CHSEL1 | CHSELO
AD_CTL2 $2A RSUT - - - - - CKSEL1 CKSELO
AD_CTL3 $2B - - - - -- PBSEL2 | PBSEL1 PBSELO
AD_DAT $2D D7 D6 D5 D4 D3 D2 D1 DO
Other
Name Addr Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
PA_PLU $31 UA7 UAB UAS UA4 UA3 UA2 UAL UAO
PB_PLU $33 - - -- - UB3 UB2 UB1 UBO
PC_PLU $35 - - - - uc3 uc2 - uco
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PA_INTE $3A EN7 EN6 | EN5 EN4 EN3 EN2 EN1 ENO
WDT_CTL $3D | WDTEN - - - - PRE2 | PRE1 | PREO
TAB_BNK $3E - - - - - BNK2 | BNK1 | BNKO
SYS_CTL $3F CLKS - - - - - STP1 STPO

<> =7 FoRAMEH]

5.2.2 StEHER

Register Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0

CONFIG_L | RST_DEF LV1 LVO WDTE | CPRT INRC | FOSC1 | FOSCO
- Bit 15 Bit 14 Bit 13 Bit 12 Bit 11 Bit 10 Bit 9 Bit 8

CONFIG_H ADJ6 ADJ5 ADJ4 ADJ3 ADJ2 ADJ1 ADJO |[EXT_CLK

@ Bit15~9 (ADJ6~0): JHT-HaHt iy #RCHR T 42
@ Bit8 (EXT CLK): EXT _CLK i\
0: EXT_CLK (PA4) B &35 1/Off

1: EXT_CLK (PA4) JHIRLZ & N B8N & PA44IIA

® Bit7 (RST _DEF): RESETBMIfrE X

0: RESETBZ i %y \ {7
1: RESETBJ& R4 & N
@ Bit6~5 (LV1~0): ¥ EMEHIEEA. (LVR) IR AL L

Bit6 Bit5
Detect voltage
LV1 LVO
0 0 4V
0 1 Unimplemented
1 0 2.3V
1 1 Don’t use

< V> HHHEESZRERE RN, KA A RS A iR 2,

® Bitd (WDTE): & |15 ISe i fle/ak 11
0: WDT %511
1. WDT ffifig

® Bit3 (CPRT): ROM %4 {4 {7

0: Jf
1: K
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® Bit2~0 (INRC, FOSC1~0): OSCM K REG M Pk

Bit2 Bitl Bit0
OSC Type Resonance Frequency
INRC FOSC1 | FOSCO
0 0 0 LS (low speed) System clock=32~200KHz
0 0 1 NS (Normal speed) System clock=200K~10MHz
0 1 0 HS (high speed) System clock=10~20MHz
0 1 1 External RC System clock=32K ~ 10MHz
1. Dual clock mode LS & 4MHz
1 0 0 LS &Internal RC
2. Initial system clock=4MHz
1. Dual clock mode NS & 4MHz
1 0 1 NS &Internal RC
2. Initial system clock=4MHz
1. Dual clock mode HS & 4MHz
1 1 0 HS & Internal RC
2. Initial system clock=4MHz
1. System clock=4MHz
1 1 1 Internal RC
2. OSC1 & OSC2 work as I/0O ports

6. TheeHd

SEAS ARG E TR, HEEIN B8, WDT, PWM, ADC, $H42, I, Bl Reet, SE6r, BFil-Heis & STATUS
AAER . AL T I EAIA

6.1 /OO
BB 310 T THEERs N K, 45— 10 A ARFRRITHE . A 1T £ 25 47 2% SE LA i o
EXT_CLK I B NS4 A . B 1A ADC B4 ALIRE. C HAlif4ME RC IR st AN, PWM REGE
AN (EAroife) st ohne.
6.1.1 PortA
A LI 3ANHAERTTE 8 N 1/0 [, 4351JE PA_DIR, PA_DAT, PA PLU. A [CIffidE— A # T sk #h s
WA B /O Ho AR T AR WA REIX SO A BB A AN, 1S E Y 6.7. PA4 I AT 2 Dhhe, A
e X 8 MLk P A7 5% o

A. PA_DIR($05H):

Register Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
PA_DIR IOA7 IOAG IOA5 IOA4 IOA3 IOA2 IOA1 IOAQ
® Bit7~0 (IOA7~0): & XA NEAT A S 4 1

0: Hith

1: A
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B. PA DAT($06H):

Register Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit O

PA_DAT DA7 DAG DAS5 DA4 DA3 DA2 DAl DAO

® Bit7~0 (DA7~0): HdaZEih it
C. PA_PLU($31H):

Register Bit 7 Bit 6 Bit5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
PA_PLU UA7 UAG UA5 UA4 UA3 UA2 UA1 UAO
@ Bit7~0 (UA7~0): |-fufiifg/ss
0: [|fusk
1: bBHAfiGe
6.1.2 BO

B A 3 M ras i E 4 4N /0 11, 4351J¢ PB_DIR, PB_DAT, PB_PLU. B [Iff4— A4 il ¥ & ADC
BME RIS /O o &K T T i H ADC Dhfig, 2% %17 6.8, 4 B AR E A AR, fiH]
HAWE L.

A. PB_DIR($07H):

Register Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
PB_DIR - - - - IOB3 IOB2 IOB1 IOBO
® Bit3~0 (IOB3~0): & XAF—MEAT 4 A A &4 11
0: Hith
1: A
B. PB_DAT($08H):
Register Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
PB_DAT - - - - DB3 DB2 DB1 DBO

@ Bit3~0 (DB3~0): %dsEyhse
C. PB_PLU($33H):

Register Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
PB_PLU - - - - uB3 uB2 uB1 UBO
® Bit3~0 (UB3~0): _EHuffife/451k
0: kst
1 Lauflife
6.1.3 CH

C A5 3SR IE 4 4 1/0 [, 43%5E PC_DIR, PC_DAT, PC_PLU. PCO (PWM) mJ# & N PWM
W, AT ARIATAE ] PWM, i53% 57 6.3, 24 PC3, PC2, PCO #ik & W AKX, A0 E L
$7. CONFIG %7 #n] % B PC1(RESETB) Jy R G 5T (K B R B4 ) A5 5 5 A\ JEISL o i 14, PC2(0OSC1)
FIPC3 (OSC2) @AM asif, HAEFENH RC B, PC2 fl PC3 A £ 1/0 11,
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A. PC DIR($09H):

Register

Bit 7

Bit 6

Bit 5

Bit 4

Bit 3 Bit 2 Bit 1 Bit 0

PC_DIR

I0C3 I0C2 - I0CO

® Bit3, 2, 0 (I0C3, 2, 0): & &/ MEALZHA LG 24 1
0: %t
1: A
< VE > 10C1 {2

B. PC_DAT($0AH):

Register Bit 7 Bit 6 Bit5 Bit 4 Bit 3 Bit 2 Bit 1 Bit O
PC_DAT - - - - DC3 DC2 DC1 DCO
@ Bit3, 2, 0 (DC3, 2, 0): KLzt
< {E > DC1 {4 A K
C. PC_PLU($35H):
Register Bit 7 Bit 6 Bit5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
PC_PLU - - - - ucs uc2 - uco

® Bit3, 2, 0 (UC3, 2, 0): b {life/2EiL
0: L4k
1. Egvflife

6.2 ERFGRITHHE (TM1, TM2, TM3)
MK7A21 P33 AME I 2 I 2/t B ie FIAAN BT I B IN 2% . ik

BEERE—NE N A o A7 8, THEE I S

YT LUE RGEN B, BT DUZSMNEI B TM1E 16427 Hids, TM2ANITM3 8L it Hids. Fr i sl Hah B
FEIhRE, TM1HHHEDhAE, TM2/TM34L5 5 T SEPWMI R .

EXT_CLK
Crystal mode
0OSC1 &2

RC mode
0OSC1&2

System
clock

—>

—

—>

—>

MUX

AT RN BB BB R R

Latch Buffer

Prescaler

Timer reload ¢

' Capture counter latch

—>

Clock Source Select

Counter Register — |IRQ

'

Instruction read out
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6.2.1 TM1
TM1 & 16 AL E RTS8V 5AS, 7 5 AN i B @ . A0 TR TM1 fieshae, 1S %575 6.4,
A.TM1_CTL1 ($13H):

Register Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0

TM1_CTL1 TM1_EN |WR_CNT| SUR1 SURO EDGE PRE2 PRE1 PREO

@ Bit7 (TM1_END: 281 (TM1) flifE/A% 11
0: TM1Z% 1
1: TMAMEGE
@ Bit6 (WR_CNT): BifFadils s BIvH 4 a5 A7 4l R/ 4k
0: Bifras s B s A e ds 48 1
1: BUFEIEEE S BB S A A R
< VE > ARG TERNE I AR B EAE AR TR E, A BE LR BRI S BV R A AR . Y
SEN A, SRR ASE R TR B A A (A AT ERBCE K, e HIARRET

Ko
® Bit5~4 (SUR1~0): TMAREhEERAT
Bit5 Bit4
TM1EF &R
SUR1 SURO
0 0 EXT_CLK (PA4)
0 1 iR OSC1
1 0 RC # (4PM#F & WEBRC) OSC1
1 1 R RGERT B, FHIRMANE PAS

< 7 >SUR1~0 & X TM1 . @l TMA fEffiH Dhag M AR, W) SUR1~0 20 & (1, 1), IXFF
BRI N PA4 IO TR AR IBUE, IS R . R EEIZAT, W TMA I Sss o i s 4t
BiE TMIL_LA K TM1H_LA,
@ Bit3 (EDGE): TM1IREhsial 4z e
MTMALE 2 B 2R A
0: IR MG LS 20 i F I, IR
(R RN e i SR v R T
TMALER SR A
0: MEXT_CLK (PA4) MICHL V2w H P, TRAFTMATHELES 2 474 BBl A7 4%
1: MEXT_CLK (PA4) M PRGN, CRAFTMATH 8 35 17 o B BAE o
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® Bit2~0 (PRE2~0): WETMIT/MAE CGER A & it

Bit2 Bitl Bit0
TMR1 Prescaler rate
PRE2 PRE1 PREO
0 0 0 1:1
0 0 1 1:2
0 1 0 1:4
0 1 1 1.8
1 0 0 1:16
1 0 1 1:32
1 1 0 1:64
1 1 1 1:128
B. TM1_CTL2 ($1FH):
Register Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit O

TM1_CTL2 ENC - - - - - - .

® Bit7 (TM1_CTL1): #2400 Fahi i
0: HINERRITEES (Eik)
1: BB R (B E CLR_CNT)

C. CLR_CNT ($21H):

Register Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0

CLR_CNT | CLR_CNT - - - - - - -

® S AF AR R B, IR A, RIS O A H R — R
< ¥k > WA TM1_CTL2 Bit 7 % % 4 1, CLR_CNT WA SHd, Tk 2 R A2l 0.

D. TM1L_LA/TM1H_LA and TM1L_CNT/TM1H_CNT Register ($14H, 15H, 16H, 17H)

Register Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
TMIL_LA D7 D6 D5 D4 D3 D2 D1 DO
TM1H_LA D7 D6 D5 D4 D3 D2 D1 DO

TM1L_CNT D7 D6 D5 D4 D3 D2 D1 DO
TM1H_CNT D7 D6 D5 D4 D3 D2 D1 DO

< ¥E > TM1L_CNT & TM1H_CNT M%7 4788 0 Hior £ a%
6.2.2 TM2 (8 PWM period)
TM2 & 8 (i N H8/THEES . H 4 DA B E Mt g k. TM2 7124 4E PWM period fH, 5 TM3 —jlsizil
PWM J#JE .
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A. TM2_CTL1 ($18H):

Register Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0

TM2_CTL1 TM2_EN |WR_CNT| SUR1 SURO EDGE PRE2 PRE1 PREO

@ Bit7 (TM2_END: ER452 (TM2) ffife/4s
0: TM2Z%E -
1: TM2/figk
@ Bit6 (WR_CNT): #ifFas%uh S B4 as 2 7 s flife/ak 1k
0: WAFaREn S BV A3 A A a2t
1: BUER AR S BT T Ar Al AE
< VE > AL R E R BT A BRI AR R E, AR S R BRIV RS A AR Y
SEI A, B A & A EE FEEN A A . A AT ER R E IR, SRS T

Ko
® Bit5~4 (SUR1~0): TM2mEhiiEFR{r
Bit5 Bit4
TM2ET 85
SUR1 SURO
0 0 EXT_CLK (PA4)
0 1 iR OSC1
1 0 RC # (4MF & WEB RC) OSC1
1 1 AMEA

@ Bit3 (EDGE): TM2I sl vt i fr
0: HFEP AL T2 =y s P, e BT
e IR A R P B RO, o I 3801
@ Bit2~0 (PRE2~0): ¥ & TM2Wi 4%
Bit2 Bitl Bit0
PRE2 PRE1 PREO

TM2 Prescaler rate

11
1:2
1:4
1:8
1:16
1:32
1:64
1:128

PlRr|lr|r|lo|lo|lo|o
Frlr|lo|lo|lr|r|lo|o
Rrlo|lr|olr|olr|o
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B. TM2_CTL2 ($19H):

Register Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0

TM2_CTL2 MOD | PWM_OS | TO_E - POS3 POS2 POS1 POSO

@ Bit7 (MOD): Mk efr
0: TM275 & I Z15 TAR
1: TM27EPWMAEER T T 4E
@ Bit6 (PWM_0S): PWMii IR AL FRAr
0: WIUh% RS R HE,  S4TM3E I 23S H IR AR e (G
1: WA DR BATHT, 24TM35E I 253 H I 1 A8 e v B
@ Bit5 (TO_E): &l skl (TO) flifg/Akil (I 5PA3ESE)
0: W E XA PA3— & I/ORIfL
1: BEEIZBA NTO Gt IR, ML TM2(PWM) T $as iR /2)
< ¥ > fE TO {5y, PA3 LAZiM & Mk O
@ Bit3~0 (POS3~0): PWMiA MR AL (LAEPWMAE R R s
Bit3 Bit2 Bit1 Bit0
POS3 | POS2 | POS1 | POSO

PWM Prescaler rate

0 0 0 0 11
0 0 0 1 1:2
0 0 1 0 1:3
1 1 1 0 1:15
1 1 1 1 1:16

XA A 20k PWM 365 H B2 HEL—X PWM 7.
C. TM2_LA & TM2_CNT ($1AH, 1CH)

Register Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
TM2_LA D7 D6 D5 D4 D3 D2 D1 DO
TM2_CNT D7 D6 D5 D4 D3 D2 D1 DO

< 7E >TM2_CNT % fras b R ik 25 fra%
6.2.3 TM3 (8 PWM duty)
TMR3 /& 8 i 25/ 4, A 3NN ETEMNEE. TMR3 1] 24/ PWM duty A, 15 TM2 JL[m) ]
SEIL PWM 7% .
A. TM3_CTL ($1EH):

Register Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
TM3_CTL TMR3_EN [WR_CNT| SUR1 SURO EDGE PRE2 PRE1 PREO
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® Bit7 (TM3_EN): TMR3{fHEf,
0: TM3%E L
1. TM3ffife
< E > HTM2_CTL2 st & PWM B, AR gAMbl TM3 Blsx iy PWM B I b7 28 Lk £ -
@ Bit6 (WR_CNT): Biff#s il s 2IH-Hes 2 fr as i AE /45 11
0: Wil s BITH A A A v 4%
10 B ER S BT A7 2R Al g
< UE > BB RATEE I s U A B AR A PR, A R B S R S B B A A A e
dmii i, BSOS B EE TR A A . A AT E R RE K BB RPRES TR .
® Bit5~4 (SUR1~0): TM3I &8 47

Bit5 Bit4
TM3ET &R
SUR1 SURO
0 0 EXT_CLK (PA4)
0 1 R OSC1
1 0 RC #x (4MFA&AH RC) OSC1
1 1 AMEH

® Bit3 (EDGE): TM3if &l #ria i
0: I Bl MG - 2 P I, 2 I 01
1o IR R HEE BRI, SE g
® Bit2~0 (PRE2~0): T/ #i#s 7 Bel 7

Bit2 Bl B0 TM3 Prescaler rate
PRE2 PRE1 PREO
0 0 0 1:1
0 0 1 1:2
0 1 0 1:4
0 1 1 1:8
1 0 0 1:16
1 0 1 1:32
1 1 0 1:64
1 1 1 1:128
B. TM3_LA & TM3_CNT ($20H, 22H)
Register Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
TM3_LA D7 D6 D5 D4 D3 D2 D1 DO
TM3_CNT D7 D6 D5 D4 D3 D2 D1 DO

< ¥ > TM3_CNTHF A RikFra
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6.3 PWM Rk 5B l%D

PWM B TM2 (period) Fl TM3 (duty) A& MW E A28, XA E R85 7] I /E— /e I 4

5 PWM R s . BCER RN s -

ORG
LGOTO
ORG
BC

ORG
MAIN:
MOVLA
MOVAM
MOVLA
MOVAM
MOVLA
MOVAM
MOVLA
MOVAM
MOVLA
MOVAM
MOVLA
MOVAM
CLR
MOVLA
MOVAM
BC

BC

BS

000H
MAIN
004H
IRQF,b2

IRETI
050H

B'XXXXXXXO0'
PC_DIR
B'01010000'
TM2_CTL1
B'10000000'
TM2_CTL2
0AH

T™2_LA
B'01010000'
TM3_CTL
05H

T™M3_LA
IRQF
B'10000100'
IRQM
TM2_CTL1,b6
TM3_CTL ,b6
TM2_CTL1,b7

| BRI

;IR T4 it
W IRPWMEL i
A R R

; PCO (PWM) 8 b i th
; WEPCHIH

; WETM2 A3)E, B EmE R H4RIEL0SC1

; WETM2HPWMERL, POSH1:1
; period;£20AH
; WETM2_LA=0AH, WR_CNT bit=1, # ik ERTM2_CNT

; WETM3 WR_CNT=1, s ki 0SC1

; dutyZ05H

; WHETM3_LA=05H, WR_CNT bit=1, ¥JiK 5 TM3_CNT
; MEBEIRQMEAT, EFRIRQF

; AFREINTM & TM2M i

; TM2 WR_CNT=0

; TM3 WR_CNT=0

; HEREPWM, PCOJF 4
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System Clock

PCO

TM3 counter (Duty) LLJ LLJ LLJ
TM2 counter (Period) « A L A
PWM 3 &

6.4 #e

P Th BRI AL &, W E DA T FiR:
(@) M E LN EE CONFIG % /7a%, W' EXT_CLK (bit8) i “17, fii PA4 JpfliHdm A\ AT .
(b) W& TMA TR A A E PRI H ), AR5 A Rl Be T
(c) e A, FHEBIE KR S8 E TMIL_LA Rl TMIH_LA.

Bl e AN 2 A BT FERTH T (ENC=0, HzhimEriHEes)

ORG
LGOTO
ORG
BC
COM
MOVAM
COM
MOVAM
MOVM

ORG
MAIN:
MOVLA
MOVAM
MOVLA
MOVAM
CLR
MOVLA
MOVAM
BS

000H

MAIN ; BkE R

004H s TRTRE Y TR 4A )

IRQF,b1 ; VEBETMA bR

TM1L_LAa D PR TR (FFH — R A28
40H ; ARAFH FIRAM

TM1H_LAa D BRE TR (FFH — w2 e sl
41H ; ARAT U FIRAM

TM1H_LAa

IRETI

050H

B'XXX1XXXX'

PA _DIR ;. WEPA4KIN

B'00110001'

TM1_CTL s PR A, TMATI MR 1:2.
IRQF ; REIRQMEAT, THFRIRQF
B'10000010'

IRQM s T RE AL, TMAHh IR fE
TM1_CTL,b7 ; G D AE
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SRR S BN s BN s B

<t

Bl 2: AR (2 A ETHLHD, AR (ENC=0, A 23hiERiT )
MOVLA  BXXX1XXXX'
MOVAM  PA DIR
CLRM IRQF
MOVLA  B'10110000'
MOVAM  TM1_CTL

TM1 counter

o W EPALEIN

; PRI R, TMATIAM A 1:1

Loop: s SRR AR IO AT BEAA R

BTMSC IRQF,b1 I 7 S I AR TN A e Ry e N A A
LGOTO Cap_part ; WHERbRICAE 17 WIBRBET T 2% A7 A
LGOTO Loop ; WRRidsE “0” MBkEILoop

Cap_part: s PSR TI N AR A

CLR IRQF

COM TM1L_LA,a DR HEE (FFH — RS AR a8
MOVAM 40H ; RAFEUE 2IRAM

COM TM1H_LAa DT NHEE (FFH - ma et
MOVAM  41H s PRATEA EIRAM

LGOTO Loop

B 3: ANk B LA T (ENC=0, AZhiEER & 74)

ORG 000H

LGOTO MAIN

ORG 004H

BC IRQF,b1 ; THBRTMA T R i

BTSC TM1_CTL,b3 s T R ENTE R — LU A

LGOTO Fall_edge s WERIAE & BT R, Bk BT e R A
AFZ RV BT PRI S . W IR 2 N B R b, s
s

BS TM1_CTL,b3

IRETI

Fall_edge:
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BC
COM
MOVAM
COM
MOVAM
IRETI
ORG
MAIN:
MOVLA
MOVAM
MOVLA
MOVAM
CLR
MOVLA
MOVAM
BS

System Clock

TM1 counter

TM1_CTL,b3
TM1L_LAa
40H
TM1H_LA,a
41H

050H

B'XXX1XXXX'
PA_DIR
B'00110000'
TM1_CTL
IRQF
B'10000010'
IRQM
TM1_CTL,b7

PA4

; PAA L THI0T BB 27 A7 SRl SE W A

DR EOE (FFH — R 88500
 PRAFEHE FIRAM

CEREETEOE (FFH — 5 9 28
 PRAF S FIRAM

. WEPAAHEIN

AR A AR . PA4 LTI HE TP W R4S . TMATR3 4005 111

; {FREIRQMIT,

s T RENE fE

; A R

5 IRQF

» TMAFRIKE g

B AN (A ETHLED KR (ENC=1, TR H A R - )

ORG
LGOTO
ORG
BC
MOV
SuUB
MOVAM
SuUB
BTSS
LGOTO
MOV

000H
MAIN

004H

IRQF,b1
TM1H_LAa
OLD_HDATAa
SUM_H
LENGTH,a
STATUS,b2
INTR
TM1L_LAa

s BkE R

; RWTRR R R4
D IEBRTMA R
R SRR e

I

bric

; Old_hdata — New_hdata(a)

s REFR K
s BRI

&
FE=WEHE? A

:Yes: 5EfK, No: ZkZit#ids

s BRI

20
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SUB OLD LDATA,a ; Old_Idata — New_ldata(a)
MOVAM SUM_L ; IREIRF K
BTSS STATUS,b0 ; A ARAMH (C=12 )
DEC SUM_H,m ; WRC=0 ({54, SUM_H -1
INTR:

IRETI
ORG 050H
MAIN:
MOVLA B'XXX1XXXX'
MOVAM PA_DIR ; WCEPA4KIAN
MOVLA B'00110000'
MOVAM TM1_CTL s AR, TMATI %11
CLR IRQF ; fEBEIRQMET, JH5FRIRQF
MOVLA B’10000010’
MOVAM IRQM ; TR RE T, TMA TR
MOV CLR_CNT,m s BRI S
MOV TM1L_LA,a
MOVAM OLD_LDATA s DRAPIR T HE B 35 A7 3
MOV TM1H_LAa
MOVAM OLD_HDATA ; DRAE B B A4
MOVLA 05H ; WEMHKE=05
MOVAM LENGTH  IRAF KBS A 4%
BS TM1_CTL,b7 ; TFUR TR AE

System Clock

— .
s 1V At

Check high byte < 05H

A
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6.5 WDT (F[1MER )
DT 2 B3 L1 A e S ot 4 A o 00260 4 S8 00 oS 60 T 1 5 BT 58 . WD TR — 7. ) 7 SR C AR 3% 28
BESE I SRR L e R R [ 7 A S

A.WDT_CTL ($3DH):

Register Bit 7 Bit 6 Bit5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
WDT_CTL WDTEN - - - - PRE2 | PRE1 | PREO
@ Bit7 (WDTEN): [ 15 i G

0: WDTZ% 1

1: WDT/ifig
® Bit2~0 (PRE2~0): WETWHA., T /ERC OSC, i (A A & A £

Bit2 Bitl Bit0 WDT Prescaler rate
PRE2 PRE1 PRE1

5 0 0 20ms

0 0 1 40mS

5 1 0 80mS

0 1 1 160mS

1 0 0 320ms

1 0 1 640MS

1 1 0 1.285

1 1 1 2,565

6.6 HAL

DURBUH T AR 2o R s R ot . s 25 EEMKTA21P A fir, Kl L JE 1 1 CONFIG 25 4742 (¥ bit6~bit5. X
FEBEAE BEIE AL (R FR I R ARG A H s oI PR S TR AT TR 2 Sk 3SR o AR [ £ 537 2 S ) 25 A7 B R BB A 2% -
TO Fi1 PD e fl ke 5L 19278

1) AT

2) fLHUESE L (LVR)

3) RESETBRIfLE AL g A—AFuikd)

(
(
(
(4) WDTE I fdi 5 A

)
)
)
)
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| Power on reset

| Low voltage reset

System Clock

A 4

Synchronize wi

th ripple counter

| RESETB pin

| Watchdog Timer

WDT

overflow

Delay for setup time

—» RESET

Internal specific RC

0SC

RGEALER

< 3k > HIVABCE MY RLA20ms, TR R LGRS, FERTRIRCE by — 2 i 2.

ANRZAL AT HIBRINE

Address Name Cold Reset Warm Reset
N/A Accumulator XXXX XXXX pppp pppp
O0H INDF 0000 0000 0000 0000
01H PCL 0000 0000 0000 0000
02H PCH ---- -000 ---- -000
03H STATUS 0001 1xxx 0001 1xxx
04H FSR XXXX XXXX PPPP PPPP
05H PA_DIR 1111 1111 1111 1111
06H PA_DAT XXXX XXXX PPPP PPPP
07H PB_DIR Xxxx 1111 xxxx 1111
08H PB_DAT XXXX XXXX XXXX pppp
09H PC_DIR xxxx 11x1 XXXX 11x1
OAH PC_DAT XXXX XXXX XXXX PpXp
13H TM1_CTL1 0000 0000 0000 0000
14H TM1L_LA 1111 1111 1111 1111
15H TM1H_LA 1111 1111 1111 1111
16H TM1L_DAT 1111 1111 1111 1111
17H TM1H_ DAT 1111 1111 1111 1111
18H TM2_CTL1 0000 0000 0000 0000

23
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19H TM2_CTL2 0000 0000 0000 0000
1AH TM2_LA 1111 1111 1111 1111
1CH TM2_DAT 1111 1111 1111 1111
1EH TM3_CTL 0000 0000 0000 0000
1FH TM1_CTL2 0000 0000 0000 0000
20H TM3_LA 1111 1111 1111 1111
22H TM3_DAT 1111 1111 1111 1111
25H IRQM 00x0 000x 00x0 000x 2
26H IRQF x0x0 000x x0x0 000x
29H AD_CTL1 0x0x xx00 0x0x xx00 *
2AH AD_CTL2 Oxxx xx00 0xxx xx00 2
2BH AD_CTL3 Xxxx x000 XxxX X000 2
2DH AD_DAT 0000 0000 0000 0000
31H PA_PLU 0000 0000 0000 0000
33H PB_PLU 0000 0000 0000 0000
35H PC_PLU 0000 0000 0000 0000
3AH PA_INTE 0000 0000 0000 0000
3DH WDT_CTL Ixxx x111 Ixxx x111
3EH TAB_BNK XXxX x000 XXXX X000
3FH SYS_CTL Oxxx xx00 Oxxx xx00

x: RENE;  pr JBURIOEUE; 7« WAHRFAFIOEUE: - AT, 3 “07

6.7 M
MK7A21PHEEAE8FH AN Il (PAO~7), 3Fl Pl i I /45 SR v s h BRI A B A/D e e 25 h kT . IRQMFHIRQF
T AF A L ORAR I I W A7 P T SROIR S o AN P T tHPAO~T M5 S B, AHSC TR ki sk brid (PAF;
IRQF[fibit 4) K B B o WL EA/DHHEF ki (ADCF; IRQFbit6), A/DH:Heds ki withtk, @
A RAIDE A, PR
IRQM KA RE/AE 1A 1T, IRQF HIRAR B2 MR F A 24 o U SRS RIRQMAN BEAE BE A 1A b Wt A 2 7k
EAEIRQMAE sl AR 11, IRQFESSAIRE RN . B, FHZ M EETMURI M4, W IRQMEbit 1165,
M g, AR WK S &4, IRQFIIbIt 14 s S, SRR, FRPRG B R b . A N bR
Tl IR SRR IRIRQE, 5 W Wkt 58 AN TAE. 53— R Bl 2 W R IRQMIbit 12511, Y5 i i, o
Wk AN x4, (HIRQF bt 1750 1, TP AN 23 6 21 o Wy ) ot
A. IRQM ($25H)

Register Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0

IRQM INTM | ADCM -- PAM | TM3M | TM2M/PWM TM1M/CAPT --
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@ Bit7 (INTM): ERFEALHEMIAL
0: %51k, BT Wbtk
1: ffRe, Jra AR
T IETEEATI, INTMB S E R “0” DART ik ol rh Wik i 2 . b W e s, IRETHE A6
SWEINTMA “17,
@ Bit6 (ADCM): ADC 45 (EOC) #liftif
0: ZEil-Hpikr
1: ffRET
@ Bit4 (PAM): PA il flifE
0: Z&il-rfiikr
1. fFRET
@ Bit3 (TM3M): TM3 HliflifiE
0: Z&il-riikr
1: ffRET
@ Bit2 (TM2M/PWM): TM2/PWM 7
0: ZEil-rpikr
1: fHRE
® Bit1 (TM1M/CAPT): TMA/ffi#e b i fdi g
0: Z&ikriiikr
1: AR

B. IRQF ($26H)

Register Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0

IRQF - ADCF - PAF | TM3F | TM2F/PWM TM1F/CAPT -

@ Bit6 (ADCF): ADC & d e rf i sk bric
0: &5 4 iy sk oK
10 iR P IRrG SR T

@ Bit4 (PAF): PAO~7 HIiskiric
0: PA iRk %
1: PA ik IT

@ Bit3 (TM3F): TM3 it kiric
0: TM3 i i i sk 5%
1: TM3 ¥ H o Wi R T

@ Bit2 (TM2F/PWM): TM2/PWM i K bric
0: TM2 ¥ H s sk ¢
12 TM2 i tH P s sk T

25 2007/6/15 Rev.17


http://www.ic-cn.com.cn

WWW.IC-Ch.com.cn

LEMEEDAMRLE
mikkon technology limited MK7A21P
8Bit Microcontroller with 8bit ADC

® Bit1 (TM1F/CAPT): TMA/AgHE T rkrid
0: TM1 ¥ H B3 Wi sk ok
1: TM1 i H B 3 s sk T

6.7.1 AR NT/MEEE T ]

AL (PA) $RAEAMB AR S B . 245 A ANAE T IEIRAE N, PARIAMS SoB O SR iy T4 . 24 403 b
KA, PR BERI004H R D . WS A A TREIR B, PARI AL 5B BCh MeRE L BE TAE. qMelifs
SHRIN, BRI RGN TAE, ARG E A (HWDT_CTLZ AF 8y $3PHED with, M5,
FEIFHEBRENI004H . LA GAUFE P 30 B 2 i 142 50 A T AR Ay 705 v BT s PR 2 6 1A

Set PA4/EXT-CLK pin as
Normal I/O pin

v

Set PA0~7 is input port

v

Read PA_DAT to
Shift the data to buffer

Y

Enable specific PA_INTE
bit

v

Clear PAF of IRQF

A
Enable PAM (bit4 of
IRQM)

Y

Enable INTM of IRQM

No Pin change IN

occurred
?

Interrupt Rutine
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6.8 ADC
MK7A21 P& E4AN 18 18 FNB L7 T AID 4% . AIDFEABR L5 4 %5 4745, 3 J2AD_CTL1 (29H), AD_CTL2
(2AH), AD_CTL3 (2BH) MAD_DAT (2DH).

A.AD CTL1 ($29H)

Register Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit O
AD_CTL1 EN - MODE - - - CHSEL1 | CHSELO
® Bit7 (EN): ADC fffiEfi
0: ADC %41k

1: ADC flifig
< VE > MEEHRE, LA SRR E N “0”
@® Bit5 (MODE): ADC Himik#Ar
0: ADC @& ff A AID e T AR
1: ADC HlIEAE N LA AR
< VE > (a) WRILALE “17, Vin ko5 AD_DAT 7ELLER, 45 Bt (e AD_CTL2 Bit7. &by &
“0”, Vin #4958 17 Bhr Bt AR A7 7E AD_DAT 75 245 o
(b) Vin: ADC i#if % T
@ Bit1~0 (CHSEL1~0): ADC % N\l Fr

Bitl BitO
Input channel
CHSEL1 | CHSELO
0 0 Channel 0, PBO
0 1 Channel 1, PB1
1 0 Channel 2, PB2
1 1 Channel 3, PB3

B.AD_CTL2 ($2AH)
Register Bit 7 Bit 6 Bit5 Bit 4 Bit 3 Bit 2 Bit 1 Bit O
AD_CTL2 RSUT - - - - - CKSEL1 | CKSELO
@ Bit7 (RSUT): [hiehalgs L
0: Vin < AD_DAT
1: Vin = AD_DAT
@® Bit1~0 (CKSEL1~0): ADC ¥4/ fhnli e £
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Bitl BitO :
Conversion clock
CKSEL1 | CKSELO
0 0 System clock X2
0 1 System clock X8
1 0 System clock X32
1 1 System clock X128

C.AD_CTL3 ($2BH)

< E > HARIN B HAICR ARG o W RE PR IR R N Bl AOREIRARERE o U AL P 385 ARG 21 SRS
(K] A/D Hcdls, HERAALE I PR

Register Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit O
AD_CTL3 - - - - - PBSEL2 | PBSEL1 | PBSELO
@ Bit2~0 (PBSEL2~0): ADC i ANk s
Bit2 Bitl BitO
PB3~PBO0 configurations
PBSEL2 | PBSEL1 |PBSELO
0 0 0 PB3, PB2, PB1, PBO
0 0 1 PB3, PB2, PB1, ANO
0 1 0 PB3, PB2, AN1, ANO
0 1 1 PB3, AN2, AN1, ANO
1 X X AN3, AN2, AN1, ANO
< ¥E > BUMUBERE, T /O BAIEE N BEAIRAS 2 T #8434 /1N o 1
D. AD_DAT (2DH)
Register Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit O
AD_DAT D7 D6 D5 D4 D3 D2 D1 DO

< IE > SEFAAEA R R AR, WERAE LEB U R T, Xkt & 5 ADC s s A b A L. 7
ADC #isT, #fraf7fiti ADC B fidii o

28 2007/6/15 Rev.17


http://www.ic-cn.com.cn

WWW.IC-Ch.com.cn

LEMEEDAMRLE
mikkon technology limited MK7A21P
8Bit Microcontroller with 8bit ADC

s

LOOP1
BTSC AD_CTL1,b7 ; HiihAADIE 52K ?
LGOTO LOOP1
NOP
NOP : 24%16 insyructioniX ;
BC IRQF,b6 ; JHBRADFRIE ;

MOVLA 03H
MOVAM  AD_CTL1 ; set ¥ &PB3NA/DHIA ;
MOVAM  AD_CTL2; ¥ #A/D clk=sys_clk/128;

MOVLA  04H
MOVAM  AD_CTL3; ¥ &PBO~PB3 B ;
BS AD_CTL1,b7 ; FFUAADE: A ;
CHECK_FLAG

BTSS IRQF,b6 ; #iINA/DFFIC 12512
LGOTO  CHECK_FLAG

MOVLA  AD DATa

MOVAM  40H ; #:A/D¥i#fE FIRAM
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* Wait 16 instruction cycles

Clear Bit 6 of IRQF
(Clear AD Flag)

A

Set AD Register
(AD_CTL1~3)

A

Bit 7 of AD_CTL1=1
(Start AD Covert)

\J

No Bit 6 of IRQF
=12

AD end of converting

Yes
Y

Read AD Data

Fig. ADC Setting Flow
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6.9 FA&EWINEE
MK7A21PHL At L I It . 7T W68 AT LLE T ROMZE 8] (AT 47 B . TABRDLISE A & 5 ROMZE RS K 74 .
TABRDH 2 1% 5717 . TAB_BNKZF {785 1] T L& A% fir # (3+8=11bits-address bit, 2''=2Kbytes-data byte)
vy, (MSB) Hidik,

6.9.1 TAB_BNK ($3EH)

Register Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit O
TAB_BNK - - -- - - BANK2 | BANK1 BANKO
@ Bit2~0 (BANK2~0): &7 1y &A% {7 B I FE AT
Bit2 Bitl Bit0 SN sl
BANK2 BANK1 | BANKO
0 0 0 000 XXXX XXXX Table location
0 0 1 001 XXXX XXXX Table location
0 1 0 010 XXXX XXXX Table location
1 1 1 111 XXXX XXXX Table location

6.9.2 RIEBWERREF
DL R R0 B e 248 25 1), TABRDLAITABRDHIK 45 HL54 JE55HFIAAH itk J£0704H).

#DEFINE TAB_BNK 3EH O XMk, RAM ) 3EH & 4 TAB_BNK

BUFA EQU 43H ;B X HhE, RAM [F 43H 2 X BUFA

(address) ORG 0700H ; 711} ROM fi4 0700H ' f;

0700H MOVLA OOH ; ¥ 00H Z[ A ﬁ’;a‘é

0701H DW 1122H . % fi5 1122H 7 ROM 1 0701H

0702H DW 3344H ; % fif 3344H ¥ ROM iy 0702H

0703H DW 6677H ; % i 6677H ¥ ROM [17 0703H

0704H DW 55AAH ; % fiz 55AAH 71 ROM fi4 0704H
MOVLA 04H ; Wi 04H Z| Aﬁ"ﬂ% ( (=it By5E)
MOVAM BUFA R AREY A?,;a»%gpaz;r@?u BUFA
MOVLA OFH ; i OFH £ A %ﬂﬁ'%é' Cly & ki)
MOVAM TAB_BNK R IAREY Aﬁ’ﬁ%ﬁﬁlﬂiﬁ@:ﬁu TAB_BNK
TABRDL BUFA i TAB_BNK [ [47ifi A1 BUFA fiy byl

B AR

31 2007/6/15 Rev.17


http://www.ic-cn.com.cn

WWW.IC-Ch.com.cn

LEMEEDAMRLE
mikkon technology limited MK7A21P
8Bit Microcontroller with 8bit ADC

TABRDH BUFA ; ﬁ[ 1 TAB_BNK Elfjfégjﬂ"ﬂﬁr@ﬂl BUFA fﬁ’if—_’iﬁﬁiﬂ* )
S AR

6.10 RIEHIEE
MK7A21P#E it Auto-Bank D) SEFIXUE I P AE A 0. P8 BBkER, RE0KE A A IRFPCI =715, LA 1IEPC
BEAL R AT R, /2 Auto-Bank R R o XUEE IS BB AT A S RC AN A/ it IR Bt o A 55 1) AR ] — I TR i
PR B, AERC (AMHz)  HIAE R BIE, SMERARYR (32KHZ) HIAETHEas e, DA ST
PRARHRE, AT DARAT— AN R0 ) 2 i s

6.10.1 SYS_CTL ($3FH)

Register Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit O
SYS_CTL CLKS - - - - - STP1 | STPO
@ Bit7 (CLKS): R BEE LA, A 7R I LR oS

R IS

0: R4MHHENHRC
1: REENHHEOSC (k)
BRI A AR
At
® Bit1 (STP1): WHIRCHES A% H0r
U I A
0: RCHHIT
1: RCIEH>*
FAb A
At
< VE > ERE RC IR KA, 156H CLKS #40:3] OSC 4k
@ Bit0 (STP0): OSC ({¥R) JRyasfishilfr
TR IR X«
0: OSCI#E#HIT
1: OSCHkik
oAl
AE
< VE > fEE OSC ¥ KT, 156K CLKS #4#:3 RC 4%
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6.11 FEFiEss - PC

MK7A21P4 —AM11-bitsF )BT 488 (PC), £5PCL (8-bits) FIPCH (3bits). PCHfEETER/FiiE N . Wit

i e PCLIMEE,  FE /7K 2k BF5 75 7

Ex1: PCH=01H, PCL=02H+10H=12H, F# ¥ Bk3IPC=112H
Ex2: PCH=01H, PCL=FOH+30H=20H:{i {71, FEF¥#5Bk%IPC=220H, {HPCH{/3IH/&£01H
< ¥ > (a) M#UT RET M RETI, PCH % A2k 5

(b) #4447 LGOTO, LCALL, JZ, JC FI RET, PCH Kf£x7e ki HIH1E o 1l 58 B

A~ 1:

LU R U] PCL A PCH el BB/ Af 1) T4
#DEFINE PCL 01H
#DEFINE PCH 02H
#DEFINE ADMIN 41H
(address)
1COH MOVLA HIGH P1
1C1H MOVAM PCH
1C2H MOVLA 4BH
1C3H MOVAM ADMIN
1C4H DEC ADMIN, a
1C5H ADD PCL,M
P1:1C6H NOP
210H MOVLA 00H

C N HHE, RAM 1 01H & Xk PCL
o 5E ik, RAM [ 02H 5 Xk PCH
;) PCL #:4E

; RAF PL (1C6H) il 1) A 25 77 4%

; PC=1COH, PCL=COH, PCH=00H

D ARTE A AR E PCH Ch T 4 PCL FR 44 i ki
Pz, B SEAEAEELIE BRER T HubE E) PCHD

; PC=1C1H, PC =C1H, PCH=01H

; P17 4BH % A % (7% (ADDAM PCL, M [t

& 1C5H, #E4&BE®] 210H, PCL %40 210H-1C5H

=4BH)

; PC=1C2H, PC =C2H, PCH=01H

; Wi PCL #1F

; PC=1C3H, PCL=C3H, PCH=01H

; ADMIN-1 CELIERIBkER & 4E7E 1C6H, A{E 1C5H,

Pt 1C6H+(4BH-1H)=210H)

; PC=1C4H, PCL=C4H, PCH=01H

; PCL ] A Zifrdssiin, &5 FAifi{r PCL

; PC=1C5H, PCL=C5H, PCH=01H

; Bk#) 0210H

: PC=1C6H, PCL=C6+4AH=10H ##Ar 1, A0

Fi PCH #1#t, PCH=01H, Fi& PC &7 17Ky 2

PCH+PCL’s #7=02H. #F#3t%] PC=210H

; HIEDiRe o

; PC=210H, PCL=10H, PCH=01H
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il 2:
PURRE i) PCL A1 PCH el RS 1 1A% .
(address)
1COH MOVLA 03H ; ARAF O3H 2| A %5458
; PC=1COH, PCL=COH, PCH=00H
1C1H MOVAM PCH ; DRAE A T AE#: 3] PCH
; PC=1C1H, PCL=C1H, PCH=03H
1C2H MOVLA 4BH i PRA7 A4BH 3 A 517 3%
; PC=1C2H, PCL=C2H, PCH=03H
1C3H MOVAM ADMIN ; #E4% PCL #1E
; PC=1C3H, PCL=C3H, PCH=01H
1C4H DEC ADMIN, a ; ADMIN-1 (EIE Bk &K 4E 7 1C6H, Ak 1C5H,
(Kt 1C6H+(4BH-1H)=210H)
; PC=1C4H, PCL =C4H, PCH=03H
1C5H ADD PCL,M ; PCL I A 2ifedssiiin, &5 R A4tk(r PCL
; PC=1C5H, PCL=C5H, PCH=03H
1C6H NOP ; Bk 410H

; PC=1C6H, PCL=C6+4AH=10H {1 1, S8

Fi PCH it%%, PCH=03H, Fii& PC ®FiiHubb¥s =2

PCH+PCL's #t7=04H. F2RFF#BkE] PC=410H
410H MOVLA 00H ; FHi&ThEE

; PC=410H, PCL=10H, PCH=03H

A 3:
PR FER ] PCL At PCH Wi it A 274788 T4E.
(address)
018H MOVLA 02H ; ARAE 02H 2| A %5558
019H MOVAM PCH ; PRAT A FFAEAR S PCH (JHi& Ml & 200H, PHtAF
fik “02H” #| PCH)
01AH MOVLA O0H ; R77 O0H I A 717 4%
01CH MOVAM PCL  ARAE A AR S PCL (&b /& 200H, KtAE
fit “00H” #| PCL)
01DH NOP ; Bk 200H
200H MOVLA O0H ; HI&DhReH oy
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6.12 STATUSZ a2
STATUSH AR M ZHFiE (2D, BERARIL (C), DU HERARIC (DC), Hiibfid (PD), &IME
I3 ARIE (TO) ISR 2iA7as, S TR L.

Register Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
STATUS - - - TO PD z DC C
® Bitd (TO): i s tbzic i
® Bit3 (PD): #Hkich
TO PD L

0 0 FEMEHRAS A WDT s i 8 H

0 1 eI WDT 2 i 853 H

1 0 FEHEIR B 4 RESETB A “Aik i F”

1 1 el =X A

Unchanged | Unchanged |{r¥ it h4T RESETB fig A —A> “fiCH~F”

@ Bit2 (2): Thpidfr
0: WML A0
1: WHRBIELIIZ0
® Bit1 (DC): PUAREN: 5 PUALAS AT ks AL
4
0: JARPYALIERE
12 MAEPUA AT
AR
0: MEPULT & A7
1. TCARPYAL AL
® Bit0 (C): H{r 5 frAric
JIIE{FRO
0: JCiEf
1: M MSB #A£7
A4
0: MMSBfELL
1: Jofdr
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7. I84 &
JUMP INSTRUCTION
LCALL | Call subroutine.l However, LCALL can 2 None o1 iiii i i
addressing 2K address
LGOTO | Go branch to any address 2 None 010i iiii i i
JZ 1 If z=1 then jump to any address 2 None 0010 iiii i iiii
JCI If c=1 then jump to any address 2 None 000i iiii i iiii
LOGIC
AND M, a (M) - (acc) — (acc) 1 z 1010 1000 MMMM MMMM
AND M, m (M) - (acc) — (M) 1 Z 1010 1001 MMMM MMMM
ANDLA | Immediate - (acc) — (acc) 1 Z 1111 1000 iiii iiii
COMM, a ~(M) — (acc) 1 Z 1010 0100 MMMM MMMM
COM M, m ~(M) — (M) 1 z 10100101 MMMM MMMM
IORM, a (M) or (acc) — (acc) 1 Z 1011 1110 MMMM MMMM
IOR M, m (M) or (acc) — (M) 1 Y4 1011 1111 MMMM MMMM
IORLAI Immediate or (acc) — (acc) 1 Z 1111 0010 iiii iiii
Rotate left from m to acc
RLM, a m[6:0] — acc[7:1] 1 None 1110 0000 MMMM MMMM
m[7] — acc|0]
Rotate left from m to itself
RLM, m m[6:0] — m[7:1] 1 None 1110 0001 MMMM MMMM
m[7] — m[0]
Rotate left from m to acc
m[7] — ¢
RLC M, a 1 C 1110 0010 MMMM MMMM
m[6:0] — acc[7:1]
¢ — acc[0]
Rotate left from m to itself
m[7] — ¢
RLC M, m 1 C 1110 0011 MMMM MMMM
m[6:0] — m[7:1]
¢ — m[0]
Rotate right from m to acc
RR M, a m[0] — acc[7] 1 None 1110 1000 MMMM MMMM
m[7:1] — acc[6:0]
Rotate right from m to itself
RR M, m M[0] — m[7] 1 None 1110 1001 MMMM MMMM
m[7:1] — m[6:0]
Rotate right from m to acc
RRC M, a 1 C 1110 1010 MMMM MMMM
m[0] — c,
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¢ — acc[7]
m[7:1] — acc[6:0]
Rotate right from m to itself
m[0] — c,
RRC M, m 1 C 1110 1011 MMMM MMMM
Cc— m[7]
m[7:1] — m[6:0]
SWAP M, a m[7:4] — acc[3:0] 1 None 1011 1100 MMMM MMMM
m[3:0] — acc[7:4]
SWAP M, m m[7:4] < — m[3:0] 1 None 1011 1101 MMMM MMMM
XOR M, a (M) xor (acc) — (acc) 1 Z 1011 0110 MMMM MMMM
XOR M, m (M) xor (acc) — (M) 1 Z 1011 0111 MMMM MMMM
XORLA | Immediate xor (acc) — (acc) 1 Z 1111 1001 i iiii
MATHEMATICS
ADD M, a (M)+(acc) — (acc) 1 C,DC,Z 1010 1010 MMMM MMMM
ADD M, m (M)+(acc) — (M) 1 C,DC,Z 1010 1011 MMMM MMMM
ADDC M,a (M)+(acc) + (carry) — (acc) 1 C,DC,Z 1011 1010 MMMM MMMM
ADDC M,m (M)+(acc) + (carry) — (M) 1 C,DC,Z 1011 1011 MMMM MMMM
ADDLA | Immediate + (acc) — (acc) 1 C,DC,Z 1111 1010 MMMM MMMM
BC M, bn Clear bit n of (M) 1 None 1001 1bbb MMMM MMMM
BS M, bn Set bit n of (M) 1 None 1001 Obbb MMMM MMMM
CLRA Clear accumulator 1 4 1010 0010 0000 0000
CLR M Clear memory M 1 Z 1010 0011 MMMM MMMM
TABRDL M Read low byt‘;;%v' table (ROM |, None 1101 1000 MMMM MMMM
TABRDH M Read high bytsaF;%M table (ROM |, None 1101 1001 MMMM MMMM
Decimal Adjust M to ACC
If ACC[3:0] > 9 or DC=1
Then
ACC[3:0] < ACCJ3:0]+6,
DC1=~DC
else
ACC[3:0] < ACCJ3:0],
DA M, a DC1=0 1 C 1101 0110 MMMM MMMM
If ACC[7:4]+DC1 > 9 or C=1
Then
ACC[7:4] < ACCJ7:4]+6+DC1,
C=1
else
ACC[7:4] < ACCJ7:4]+DC1,
Cc=C
Decimal Adjust M to memory
If ACC[3:0] > 9 or DC=1
Then
M[3:0] < ACC[3:0]+6,
DA M, m DC1=DC 1 C 1101 0111 MMMM MMMM
else
M[3:0] < ACC[3:0], DC1=0
If ACC[7:4]+DC1 > 9 or C=1
Then
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M[7:4] < ACC[7:4]+6+DCH,
c=1

else M[7:4] < ACCI[7:4]+DC1,
c=C

DECM, a (M) -1 — (acc) 1 Z 1010 1100 MMMM MMMM
DECM, m M)-1—> (M) 1 z 1010 1101 MMMM MMMM
INCM, a (M) + 1 — (acc) 1 Z 1011 0000 MMMM MMMM
INC M, m M+1-> M) 1 z 1011 0001 MMMM MMMM
MOVAM m (acc) —(M) 1 None 1010 0001 MMMM MMMM
MOV M, a (M) — (acc) 1 Z 1010 0110 MMMM MMMM
MOV M, m (M) — (M) 1 z 1010 0111 MMMM MMMM
MOVLAI Immediate data — acc 1 None 1111 0000 iiii iiii
SUBLAI (immediate data)-(Acc) —(Acc) 1 C,DC,z 1111 0100 iiii iii
SUB M, m (M)—(acc) — (M) 1 C,DC,Zz 1011 0101 MMMM MMMM
SUB M, a (M) —(acc) — (acc) 1 C,DC,Z 1011 0100 MMMM MMMM
OTHER OPERATION
NOP No operation 1 None 1111 1111 1111 1111
CLRWDT Clear watch-dog register 1 T_O ﬁ 1111 1111 1111 0000
RET Return (for Icall instruction ) 2 None 1111 1111 1111 0001
RETI Return and enable INTM 2 None 1111 1111 1111 0010
(for IRQ)
RET_INT Return ( for IRQ) 2 None 1111 1111 1111 0011
SLEEP Enter sleep (saving) mode 1 ﬁﬁ 1111 1111 1111 100
CONDITION OPERATION

BTSC M, bn If bit n of(M)=0, skip next instruction 1or2 None 1000 1bbb MMMM MMMM
BTSS M, bn If bit n of (M)=1, skip next instruction | 1 or 2 None 1000 Obbb MMMM MMMM
DECSZ M, a (M) - 1 — (acc), skip if (acc) =0 1or2 None 1010 1110 MMMM MMMM
DECSZ M, m (M) -1 — (M), skip if (M)=0 1or2 None 1010 1111 MMMM MMMM
INCSZ M, a (M) + 1 —(acc), skip if (acc) =0 1or2 None 1011 0010 MMMM MMMM
INCSZ M, m (M) +1 — (M), skip if (M)=0 1or2 None 1011 0011 MMMM MMMM
TMSS A If (acc) =0, skip next instruction 1or2 None 1011 1000 XXXX XXXX
TMSC M If (M) = 0, skip next instruction Tor2 None 1011 1001 MMMM MMMM

< ¥ > #EA SLEEP #6545, W4 NOP f547E € Ja MoK AT S .
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8.1 #XBAHEHE
YR ... Vss-0.3V to Vss+5.5V e ... -50°C to 125C
BN .. Vss-0.3V to VDD+0.3V TAERE ... —40°C to 85C

< VE > XHEOGRMBOEE, i CEXTBRBUEE” R SRS S A s A E . AT O
IEAFIH BRSNS D REBRAT AN R K B B AR 25 1F B S S Ma s Ay )l Sk
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8.2 HIUMFHFFE
Test Conditions
Symbol Parameter Min. | Typ. | Max. | Unit
VDD Conditions
fsys =4MHZ 2.0 5.5
VDD Operating Voltage - fsys =BMHZ 2.5 55 \Y
fsys =12MHZ 3.3 5.5
| Operating Current 3.3V | No Load, fss =4MHZ 0.8 A
m
o (Crystal OSC) 5V | ADC disable . 1.6
Operating Current 3.3V | No Load, fss =4MHZ 0.7
Ibp2 mA
(RC OSC) 5V ADC disable . 1.2
Operating Current No Load , fsys =8MHZ
lbps 5V 2.6 mA
(Crystal OSC) ADC disable
Operating Current No Load , fgys =12MHZ
IDD4 5V 3.6 mA
(Crystal OSC) ADC disable
V4 Input High Voltage 5V I/0 Port 2 Vdd \Y,
Vi Input Low Voltage 5V I/O Port 0.8 \Y
WDT disable 1
5V
WDT enable 6
Iste Standby Current tA
WDT disable 1
3V
WDT enable 2
Input Leakage
I 5V Vin=VDD, VSS 1 A
Current
Voh=5V 9.9
I/O Port Driving
lon 5.5V Voh=4.5V 176 | mA
Current
Voh=4V 24.8
Vol=0.5V 24.5
I/O Port Sink
loL 5.5V Vol=0.75V 35.3 | mA
Current
Vol=1V 43.8
5V 70 85 100 | KQ
Ren Pull-high Resistance
3.3V 120 | 150 180 | KQ
Vap A/D input Voltage 0 VDD V
Eap A/D Conversion Error 2 LSB
lapc A/D Operating current | 3.3V 100 uA
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8.3 AU HAFE
Test Conditions
Symbol Parameter Min Typ. Max Unit
Conditions VDD
5V 32 200
fsyst System Clock LS Crystal mode Khz
3V 32 200
5v 0.2 10
fsys2 System Clock NS Crystal mode Mhz
3V 0.2 10
5v 10 20
fsyss System Clock HS Crystal mode Mhz
3V 10 20
5v 6
foysa System Clock RC mode Mhz
3V 4
5V
Twat Watchdog Timer 20 mS
3V
5V
Trnt Reset Hold Time 20 mS
3V
Tap A/D clock period 2 us
A/D Conversion
Taoc , 30 tao
Time
Tabcs A/D Sampling Time 8 tap
Voh=4.5V 9 mA
Voh=4.0V 18 mA
5V Voh=3.5V 22 mA
PAO~3 output port ,
Voh=3.0V 26 mA
PB0~7 output port,
lon Voh=2.5V 29 mA
PCO0~3 output port,
o Voh=2.7V 4 mA
Driving
Voh=2.4V 7 mA
Current
3V Voh=2.1V 9 mA
Voh=2.1V 10 mA
Voh=1.8V 12 mA
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8.4 EXT_RC ¥R 3%

VCC
Rext
OSClI
i Cext
MK7A21P
N ML AR RC R R B R
24 Cext = 0.1uf (104)
Rext 5V 3V
6M 32KHZ 30KHZ
300K 460 KHZ 450 KHZ
140K 0.97 MHZ 0.90 MHZ
68K 2.0 MHZ 1.97 MHZ
37K 3.9 MHZ 3.85 MHZ
25K 6 MHZ 6 MHZ
15K 10.3 MHZ 10 MHZ
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8.5 AFERX T HIYR T 45 3
AN
C3
VDD 0sc2 T |
N <Ry MK7A22P p— .
RESETB 0SsC1 |
—_—C1
Crystal mode 1
AN PaN
VDD 0SC2
R1 MK7A22P R2
RESETB OSC1——1
_-—C1 —Q—C4
RC mode
Crystal mode Crystal C2 C3
32 Khz 20~100P 20~100P
LP mode
455 Khz 100P 100P
455 Khz 100P 100P
1 Mhz 20~100P 20~100P
2 Mhz 20~100P 20~100P
NT mode
4 Mhz 20~100P 20~100P
8 Mhz 20~50P 20~50P
10 Mhz 20~50P 20~50P
12 Mhz 20~50P 20~50P
HS mode 16 Mhz 20~50P 20~50P
20 Mhz 20~50P 20~50P
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9. HER
(a) 18 Pin DIP
D
1
/—' I__' | ! il o
< 1 | <
1t |
> | | 3
4 i | <
b Vv Y !
B Bl e D1

Va
PIN 1INDICATOR EO.OBL/LL'J LL'J L‘-'J L‘—r' L‘—r' : L‘—'J L‘—'J L‘—r'

0.727

I_I_I_

L L Y

I_I_L|

—
i

_E

B_

&

S~

EEE—
|

eB

b AN

TOP E-PIN INDENT g 0.079

BOTTOM E-PIN INDENT g 0.118

DIMENSIONS IN MILLIMETERS DIMENSIONS IN INCHES
SYMBOLS

MIN NOM MAX MIN NOM MAX
A - - 457 - - 0.180
Al 0.38 — — 0.015 — _
A2 — 3.30 3.56 — 0.130 0.140
B 0.36 0.46 0.56 0.014 0.018 0.022
B1 1.27 1.52 1.78 0.050 0.060 0.070
C 0.20 0.25 0.33 0.008 0.010 0.013

22.71 22.96 23.11 0.894 0.904 0.910
D1 0.43 0.56 0.69 0.017 0.022 0.027
E 7.62 — 8.26 0.300 — 0.325
El 6.40 6.50 6.65 0.252 0.256 0.262
e — 2.54 — — 0.100 —
L 3.18 — — 0.125 — _
eB 8.38 — 9.65 0.330 — 0.380
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(b) 18 Pin SOP

(TOP11.507+0.05)

1101

(BTM11.557+0.05)

1.524

1.270

BTM2.00

TOP 1.0x0.10~0.15DP

N

(TOP7.443+0.05)
(BTM?7.4930.05)

L

0.508X45°
/V\ 53‘3@(
\ |

C
L T ]

=
00y, %
| |, o7620.076 NZ_I‘7 >
7T Al

10.31+0.10
0.254

|

T T

] —

SEAING PLANE

&
Al

0.406

—> 1.270

0.1778+0.05

1.041+0.025

[[on]

2.337+0.05
2.515+0.1
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(c) 14 Pin DIP
1€ D |
|‘ q E M
rarrririry ) f
~
7 (_P —I=
£ ? \ _)- 1
-
> 4 . 1
L LI LILA E c |
TOP E-PIN INDENT ¢ 0.079 |
OTTOM E-PIN INDENT ¢ 0.118
eB
I\
I¢ ”
DIMENSIONS IN MILLIMETERS DIMENSIONS IN INCHES
SYMBOLS
MIN NOM MAX MIN NOM MAX
A _ — 457 — — 0.180
Al 0.38 —_ —_ 0.015 — —_
A2 3.25 3.30 3.45 0.128 0.130 0.136
B 0.36 0.46 0.56 0.014 0.018 0.022
B1 1.27 152 1.78 0.050 0.060 0.070
0.20 0.25 0.33 0.008 0.010 0.013
18.90 19.15 19.30 0.744 0.754 0.760
D1 1.07 1.19 1.32 0.042 0.047 0.052
E 7.62 — 8.26 0.300 — 0.325
El 6.35 6.50 6.65 0.250 0.256 0.262
e — 2.54 —_ — 0.100 —
L 3.18 — — 0.125 — —_
eB 8.64 —_ 9.65 0.340 —_ 0.380
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