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8Bit Microcontroller with 12bit ADC
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MK7A22PD32C: 600mil 32 pin DIP
MK7A22PS32C: 32 pin SOP
MK7A22PD28C: 600mil 28 pin DIP
MK7A22PS28C: 28 pin SOP
MK7A22PD20C: 20 pin DIP
MK7A22PS20C: 20 pin SOP
MK7A22PS14C: 14 pin SOP
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2. B
VDD
CPU
CORE GND
ROM < RESET
2K x 16 bit RESET
< 0SC1
RAM 0SC
128 Bytes S OSC2
STACK Clock& < EXT_CLK
& PC Timer > TO
PAQO~7
Watchdo
PBO~7 1/0 Port Timer J
PC0~7
PDO0~5
> PWM1
A/D Converter PWM output
» PWM2
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8Bit Microcontroller with 12bit ADC

3. ffrE X & BRI
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[ ~vss 1 = 20 = vbb ]
I OSC1/PB0 | 2 19 = PAO/ADCO/INTO I
| 0OSC2/PB1 ] 3 18 =1 PAL/ADCL/INT1 |
| RESETB/PB2 4 17 1 PA2/ADC2/INT2/PWMG? |
TPCUTONINL+ 5 16 |3 PA3/ADC3/INT3
PC2/4500/Vinl- — 6 15 = PA4/ADCA/INT4
PC3/NVoutl — 7 14 3 PAS/ADCS/INTS
PC4Nou2 ] 8 13 1 PAB/ADCB/INT6/PWMGL
PC5/Ext_clk/Vin2- —] 9 12 = PA7/ADC7/INT7
PC6/Vin2+ 10 11 3 PC7/ADCS/CLO

PDIP 20/SOP 20

\_/
PAO/ADCO/INTO /1 14 = PAL/ADC1/INT1
VDD [/ 2 13 = PA2/ADC2/INT2/PWM2
OSC1/PBO 3 12 = PA3/ADC3/INT3
OSC2/PB1 ] 4 11 [ PA4/ADCA4/INT4
RESETB/PB2 — 5 10 = PAS5/ADC5/INT5
VSS 16 9 /= PAG6/ADCG6/INT6/PWM1
PC7/ADC8/CLO ] 7 8 [ PAT7/ADCT7/INT7
SOP 14
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PA1/ADC1/INT1 2. T AR B e CGEFR)
PA3/ADC3/INT3 ~ I/0 3. AR GEPE
PA5/ADC5/INTS5, 4. AIDFA AN
PA7/ADC7/INT7
1. A0 Cg AN N &4 HBHD
2. AT B AR I i (%)
PA2/ADC2/INT2/PWM2 N
I/O 3. AN TN GERS
PA6/ADC6/INT6/PWM1
4. AID#: 4 N
5. PWM1 & PWM2#H!
1. XAN/O 1 G AR A bR R FED
OSC1/PB0O I, 1/0
2. st
1. XAN/O I G AN &4 R R FED
OSC2/PB1 0, 110
2. YRt it
1. AN
RESETB/PB2 | R
2. KRG AL
PB3~PB7 110 1. PB3~PB72&XU[AI/O (A N Ly B
PCO 110 1. PCO, PC7EXANIOH i ABIR FaA EdrHiBHD
1. PC1~PC32 MW mI/OH (i AW N Ehr HBHD
2. AT 5 A 221 Vin1+ Vin1-,Vout1 3t 52
PC1/TONin1+ 3. WA AR T RE, PCA~PC3HAGEME T, Vinl+, Vin1-
PC2/5000/Vin1- 1’0 AR, Voutt /& Lt , ZEX Mt R Bhy i FH A%
PC3/Vout1 RIS
4. TO (PWM2H/2) HPC13Lk=E
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_ N, Vout2)e Lbias ittt , EXAMR R by B A K 2
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3. CLO (RGHoli) S5PC7IL=
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PDO 1’0 1. A0 G A N &f Ed D
1. WAI/O I G AR & Bpr s D
2. A/DFE N

PD1/ADC9~PD3/ADC11 I/0

PD4~PD5 IO 1. SUAIOLT CH AR F 247 L i)
VDD P N C N
VsS P TN

5. Flissms

MK7A22P 5 F i A IR A4 28, 0 il SRR et 28 (ROM) /74t 2s (RAM). FERFAEAE 28 T A7t Fi
Ry Bl Kerp Wi i, SR LE ) 2048 X 16bits, AN B E] bank. HE A7 AR L 179(51+128) X 8bits,
BRI D) RE AT AT 2 — R B A7 it s

5.1 s (ROM)

Fo 4 FIEHE RACAEAERETAPAE RN o BT A A BT — N rh TR S AP e, I SRS T R A 1 v B o4 8k
AR ) B o B 2 W i R T R —Mreh W A . BT (PC) A7 11bit, BIREE RS
T4 1024 X 16bits fi7 E bk 28 s 3 nT LUE TR A7 4 04T ArT L 7

RESET [ 547 - 000H, 1[4 1> 004H, BLGE W R Frs:

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
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5.2 HEFEEE (RAM)
A TR AT i AR T 179 X 8bits, ‘AT LA P 247 2841, — Pl 128 X 8bits (11— EAFEAE S, 53 —F it
51X 8bits [k 217 38 o Bk 27 1792 (A5 — 215 #0 FH SRAE R b B RV 5

Bl AR BN E s
00H
Special Purpose
Register
3FH
40H
General Purpose
RAM
BFH
521 FHREFESR
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 AO
PCL $01 A7 A6 A5 A4 A3 A2 Al AO
PCH $02 -- -- -- -- -- Al10 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 IOA7 IOA6 IOAS I0A4 I0A3 CA2 I0Al IOAO
PA_DAT $06 DA7 DAG6 DAS DA4 DA3 DA2 DA1 DAO
PB_DIR $07 IOB7 I0B6 IOB5 I0B4 10B3 -- I0OB1 I0BO
PB_DAT $08 DB7 DB6 DB5 DB4 DB3 -- DB1 DBO
PC_DIR $09 I0C7 10C6 10C5 I0C4 10C3 10C2 I0C1 10CO
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PC_DAT $0A DC7 DC6 DC5 DC4 DC3 DC2 DC1 DCO
PD_DIR $0B -- -- I0D5 I0D4 I0D3 10D2 IOD1 I0DO0
PD_DAT $0C -- -- DD5 DD4 DD3 DD2 DD1 DDO
Timer 0: 16-bit Timer
Name Addr Bit 7 Bit 6 Bit 5 Bit4 | Bit3 Bit 2 Bit 1 Bit 0
TMO_CTL $10 | TMO_EN | WR_CNT | SUR1 | SURO | EDGE | PRE2 PRE1 PREO
TMOL_LA $11 D7 D6 D5 D4 D3 D2 D1 DO
TMOH_LA $12 D7 D6 D5 D4 D3 D2 D1 DO
TMOL_CNT $13 D7 D6 D5 D4 D3 D2 D1 DO
TMOH_CNT $14 D7 D6 D5 D4 D3 D2 D1 DO
Timer 1: 8-bit, PWM (period) & Timer
Name Addr Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit2 | Bit1l Bit 0
TM1_CTL1 $15 TM1_EN WR_CNT |[SUR1| SURO EDGE | PRE2 | PRE1 | PREO
TM1_CTL2 $16 MOD PWM1_0OS * % POS3 | POS2 | POS1 | POSO
TM1_LA $17 D7 D6 D5 D4 D3 D2 D1 DO
TM1_CNT $18 D7 D6 D5 D4 D3 D2 D1 DO
Timer 2: 8-bit, PWM (duty) & Timer
Name Addr Bit 7 Bit 6 Bit5 | Bit4 Bit 3 Bit 2 Bit 1 Bit 0
TM2_CTL $19 | TM2_EN | WR_CNT | SUR1 | SURO | EDGE PRE2 PRE1 PREO
TM2_LA $1A D7 D6 D5 D4 D3 D2 D1 DO
TM2_CNT $1B D7 D6 D5 D4 D3 D2 D1 DO
Timer 3: 8 bit, PWM (period) & Timer
Name Addr Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
TM3_CTL1 $1C | TM3_EN | WR_CNT | SUR1 | SURO | EDGE | PRE2 PRE1 PREO
TM3_CTL2 $1D MOD |PWM2_OS| ** * POS3 | POS2 POS1 POSO
TM3_LA $1E D7 D6 D5 D4 D3 D2 D1 DO
TM3_CNT $1F D7 D6 D5 D4 D3 D2 D1 DO
Timer 4: 8 bit, PWM (duty) & Timer
Name Addr Bit 7 Bit 6 Bit5 | Bit4 Bit 3 Bit 2 Bit 1 Bit 0
TM4_CTL $20 | TM4_EN | WR_CNT | SUR1 | SURO | EDGE PRE2 PRE1 PREO
TM4_LA $21 D7 D6 D5 D4 D3 D2 D1 DO
TM4_CNT $22 D7 D6 D5 D4 D3 D2 D1 DO
IRQ
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Name Addr| Bit7 Bit6 |Bit5| Bit4 Bit 3 Bit 2 Bit 1 Bit 0
IRQM $25 | INTM | ADCM |PAM |TM4M | TM3M/PWM2M | TM2M |TM1M/PWM1M| TMOM
IRQF $26 -- ADCF |PAF [TM4F | TM3F/PWM2F TM2F |TM1F/PWM1F | TMOF
ADC control
Name Addr| Bit7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
AD_CTL1 $29 EN -- MODE - CHSEL3| CHSEL2 | CHSEL1 CHSELO
AD_CTL2 $2A RSUT -- -- -- - -- CKSEL1 CKSELO
AD_CTL3 $2B -- -- -- -- PISEL3 | PISEL2 PISEL1 PISELO
AD_DATL $2C D7 D6 D5 D4 D3 D2 D1 DO
AD_DATH $2D -- D14 D13 D12 D11 D10 D9 D8
Other
Name Addr Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
CMP_CTL $2F -- -- -- -- *x *x CMP2_E| CMP1_E
FREQ CTL $30 | S5000 |500 PR1|500 PRO| -- - 5000 E|CLO E| TO E
PA_PLU $31 UA7 UAG UAS UA4 UA3 UA2 UA1 UAO
PB_PLU $32 uB7 uB6 UB5 uB4 uB3 -- UB1 0]2]0]
PC_PLU $33 uC7 ucCe UC5 uc4 uC3 uc2 ucCi ucCo
PD_PLU $34 -- -- uD5 uD4 ubD3 ubD2 ubD1 ubDo
I0_CTL $35 -- -- -- -- PORTD | PORTC | PORTB | PORTA
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 -- -- -- -- -- STPRC | STPOSC
< VE > =" FoRARAEH]
“ers FKon 0 (WIHRAE=0)
522 4#WEFSE
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): H TR UENFHRCHR % %
@ Bit8 (EXT_CLK): EXT_CLK i\

EXT_CLK (PC5) [ & i Z8difm A\ & PC5HiIA
0: EXT_CLK (PC5) JHI{v & 3% M I/Ofif

1:
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@ Bit7 (RST_DEF): RESETBIf 5 X
0: RESETB/& ¥ iy \ 17

RESETB & Z 4t A AL

@ Bit6~5 (LV1~0): WELHIEAL (LVR) AL HL K Z0)

1:

Bit6 Bit5 :
L3l B
LV1 LVO
0 0 4v
0 1 RPAT
1 0 2.3V
1 1 FKAEH

< VE > P RS Z R LI LR, R P s R S A SRR
® Bit4 (WDTE): & JMEh gsffife/a5 0

0: WDT 24|
1: WDT {#ifg
® Bit3 (CPRT): ROM ZH {544
0: I
1. %
® Bit2~0 (INRC, FOSC1~0): OSCIM iz AL h %kt
Bit2 Bitl Bit0O
: : : 0SC %7 SRR
INRC | FOSC1 | FOSCO
0 0 0 |LS (f&i%) ARYGph =32~200KHz
0 0 1 NS (¥i%) ARYHH =200K~10MHz
0 1 0 HS (Hii%) RY 4T =10~20MHz
XE RC 5t
0 1 1 RSB =32K ~ 10MH
M RC & P33 RC R ‘
1. XER#ER LS & 4MHz
1 0 0 LS & AFE RC ,
2. VMRS =4MHz
1. SUER#HER NS & 4MHz
1 0 1 NS & P# RC ,
2. VIWER G =4MHz
1. WEMBE HS & 4MHz
1 1 0 HS & W& RC
2. VIWEAR G =4MHz
1. RGER8h =4MH
1 1 1 W& RC ARG i
2. 0SC1 & OSC2 {EAIIOAOTAE
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6. ThEEHidR

WS IR IEE 2 ThRE, RS ER 2%, WDT, PWM, ADC, i, BdR&irE, =467, PP 5 & STATUS
TAER . WA ST NITEA R
6.1 l/OH
ZBRAE 410 LT HARE N S, A rT A VO AR DhRe kg . A Hn] il i ik £ 25 47 35
SIS T, ADC B A PWM it . B MUHAT RGN sk /b RC 4R s A Thfig. C M54 ADC
RN, 500KHZ firi, RGEpid i sk PWM #irihi Dhfig. D {4 ADC BN
6.1.1 PortA
A LA 3T REE 8 N 1/0 1, 43r5lJE PA_DIR, PA_DAT, PA_PLU. A L[4 IALER vl fis hy 4 3#h
W A 1/O o AR T MR AR IX LU AT ¥ B R AN T, 1S E 1Y 6.7, PA2 (PWM2). PA6 (PWM1)
I BEE N PWM it

A. PA_DIR($05H):

Register Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit O
PA_DIR IOA7 IOA6 IOA5 |IOA4 IOA3 IOA2 I0A1 IOAO
® Bit7~0 (IOA7~0): & SR— M &N I 24 1
0: #ith
1: A
B. PA DAT($06H):
Register Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit O
PA_DAT DA7 DA6 DA5 DA4 DA3 DA2 DA1 DAO

® Bit7~0 (DA7~0): IR rhas
C. PA_PLU($31H):

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

PA_PLU UA7 UAG6 UA5 UA4 UA3 UA2 UA1 UAO

@ Bit7~0 (UA7~0): biufdifg/zs -
0: _hHiZkil
1. bhiffife
6.12 BH
B 47 3 AMNAAER#E 7 1/0 1, 2+51)& PB_DIR, PB_DAT, PB_PLU. B {4 — Ay #m] ¥ &k —
/O . 4 B M E N AR, EHE & Fdr. CONFIG_L Fifr#sn i E PB2 (RESETB) A R4
A (IR AL skalif A\ AL, EHASH R, PBO (OSC1) 1 PB1 (OSC2) JEAMHYRY asliIfr, HATY
RN TR RC #, PBO il PB1 A2 —# 1/0 .
A. PB_DIR($07H):

Register Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
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PB_DIR IOB7 IOB6 IOB5 |OB4 I0OB3 - |I0B1 IOBO
® Bit7~0 (IOB7~0): & MBI RN k2 1

0: %t

1: A

< 7F > Bit2: Ui A A CONFIG L bit7 #1% & 4 RESET s# A .
B. PB DAT($08H):

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

PB_DAT DB7 DB6 DB5 DB4 DB3 -- DB1 DBO

® Bit7~0 (DB7~0): #RZEhas
C. PB_PLU($32H):

Register Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit O
PB_PLU UB7 UB6 UB5 UB4 UB3 - UB1 UBO
® Bit7~0 (UB7~0): Lhuffifg/z51k
0: sk
1. bhufdfe
6.1.3 CH

C LU 3ANAEa [ E 8 M 1/0 L1, 43%/& PC_DIR, PC_DAT, PC_PLU. PC5 (Ext_clk) A% & K4k
B . 2 PC7~PCO # i B N AR, HE T E Bhr. PC5 A ZMIae, i H#& N &L
CONFIG_H bit8 5& X't

A. PC DIR($09H):

Register Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit O
PC_DIR I0C7 l0C6 l0C5 l0C4 l0C3 l0C2 lI0C1 10CO
@ Bit7~0: & B MR f A H Ik L f i H

0: #ith

1: A
B. PC_DAT($0AH):
Register Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit O
PC_DAT DC7 DC6 DC5 DC4 DC3 DC2 DC1 DCO

@® Bit7~0 (DC7~0): %¥#zzEhas
C. PC_PLU($33H):

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

PC_PLU ucv ucCe6 ucC5 uc4 (] 0K] uc2 UC1 ucCo
® Bit7~0 (UC7~0): i fifife/2E ik
0: bhiZEil
1. puftife
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6.1.4 DU
D3N M W ESM/OH, 45HI/£PD_DIR, PD_DAT, PD_PLU. A f#4aE— R & Tk — /010 5k
ADCHHUHIN -

A. PD DIR($0BH):

Register Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
PD_DIR -- -- IOD5 I0D4 IOD3 I0D2 IOD1 IODO
® Bit6~0 (I0D6~0): & XA&F—ANHL &5 A & it 1
0: fanthi
1: HA
B. PD_DAT($0CH):
Register Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
PD_DAT -- -- DD5 DD4 DD3 DD2 DD1 DDO

@® Bit7~0 (DD7~0): #i#isEphse
C. PD_PLU($34H):

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

PD_PLU - - UD5 uD4 uD3 uD2 uD1 uDO
@ Bit7~0 (UD7~0): _bhuflifig/zt l

0: _hhizkil

1: _ffdge
6.2 ERZS/ERTHE (TML, TM2, TM3)
MK7A22P 254~ S5 I 28/ TH SR AN NG T M) I 285 o G BB B — AN I S P a7 474, VT 258 R I et
ALLEINRC, CRYSTAL, HA]LUEAMEI Bl TMOZ 1647 E I 88, S8 N 28, Fra e s Az E
B E6E, TMAU/TM2RTM3/TMAZA & J5 v SEEPWMIfe . 25 A7 28 VR A1 BCE SRR T o

Latch Buffer

EXT_CLK —» _ A
Timer reload s Counter latch

Crystal mode —p|
0SC1 &2
MUX ™ Prescaler % Counter Register —® IRQ
RC mode
0SC1 &2 ¢

Instruction read out

Clock Source Select
IXLEE g N ARy 2 PP OIRE, IR E Ry, PWMES S AT .
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6.2.1 TMO
TM1 & 16 {78 I 81T s, A 5 MNaAras B EAb v a1k .
A. TMO_CTL ($10H):

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

TMO_CTL TMO_EN [WR_CNT| SUR1 | SURO | EDGE | PRE2 | PREl | PREO
@® Bit7 (TMO_EN): TimerOffifi/4% 1I:

0: TMOZEIL

1: TMOffifE
® Bit6 (WR_CNT): Hifrasiltdla s 20t Ko w A7 as A e/ 45k

0: Bifras il S BITHHdi wr A7 a4 L

1: B S8R S BT s S A A il e
< E > A URAERNE I A T R EE AR RS P B, A RELEB A RS BT R AT AR
SER i, B Al & A A P BB g s REATE AN ZE T B0 E — K
@ Bit5~4 (SUR1~0): TMOH #IWEZEF:A7

Bit5 Bit4
TMOR 53
SUR1 SURO
0 0 EXT_CLK (PC5)
0 1 iR OSC1 8, EXT_RC(WE RC MH4iER)
1 0 RC 4MHZ ##3{
1 1 HAEH

< 7 > SUR1~0 & X TMO B8 .

@ Bit3 (EDGE): & I #5341 Ky 45 R v HUs Al H i TMO B Sl i 4 1l 437
0: AR ET b I H P 21 ey P B, 5 B2 ot
10 AN A T B T, I

@ Bit2~0 (PRE2~0): ¥ & TMOWI/ 4%

Bit2 Bitl Bit0
PRE2 PRE1 PREO TMRO FI S
0 0 0 11
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
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B. TMOL_LA/TMOH_LA and TMOL_CNT/TMOH_CNT Register ($11H, $12H, $13H, $14H)

Register Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit O
TMOL_LA D7 D6 D5 D4 D3 D2 D1 DO
TMOH_LA D7 D6 D5 D4 D3 D2 D1 DO

TMOL_CNT D7 D6 D5 D4 D3 D2 D1 DO
TMOH_CNT D7 D6 D5 D4 D3 D2 D1 DO

< VE 1> WEAEE FFh % %) TMOL_LA & TMOH_LA %17 #%
< ¥¥ 2> TMOL_CNT & TMOH_CNT /& H i 75 £7 2%

6.2.2 TM1 (8t PWML1 period)

TM1 2 8 frsE N 24/ 1400, 7 4 NP AE R EAR I8 . TM1 724 4E PWM1 period 1], 5 TM2 252

PWM1 3 JE

A.TM1_CTL1 ($15H):

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_EN): TM1 (PWM1) ffifig/2%
0: TM1Z% |
1. TM1{digE

@® Bit6 (WR_CNT): #ifraS8ili S RV B 8s & A 28 pe /2t 1

0: WA Bl S BT R as W A7 a2k k
1. BF A B S BT AES A A7 A A RE
< JE > AL AAERE N AR B T IRAS PR, A R SRR B B s A .

SEI st USRS AR N BT AR A A g A AN B BE K

® Bit5~4 (SUR1~0): TM1fiik£Ar

Bit5 Bit4
TM1/PWM1L F4hyR
SUR1 SURO
0 0 EXT_CLK (PC5)
0 1 ¥R OSC1 8 EXT_RC(WE RC K eiist)
1 0 RC 4MHZ #&5
1 1 AEA

@ Bit3 (EDGE): g a3/ h 45 vk 2as 48 FH B TMA i it v 5 i A
(O N K N e B P S I N R T
12 AN A H T B P, 5 I3 n

® Bit2~0 (PRE2~0): # & TM1Ti/ 4%

15
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Bit2 Bitl Bit0
PRE2 PRE1 PREO TVL SR
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 ($16H):

Register Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
TM1_CTL2 MOD |PWM1_OS o ** POS3 | POS2 | POS1 | POSO
@ Bit7 (MOD): TM1W{EABAT TAE. €l as, PWMBELBIE T,

0: TMALEE I E AT AR
1: TMAZEPWMARE S R T A%
@ Bit6 (PWM1_0S): ¥ 'EPWM1 it LLBIpIiiREs
0: VB WIEHH PRSI R HEOT, MTM25E I 2% i H IR AR 3 (i F P
10 BEE WA HUIR SR T, S TM25E I ek R AR ek v e 1
® Bit3~0 (POS3~0): PWM14ifikif i s (UATETMA TAE FPWMAL T i A s
Bit3 Bit2 Bitl BitO PWMLIKHHEE
POS3 | POS2 | POS1 | POSO
0 0 0 0 1:1
0 0 0 1 1:2
0 0 1 0 1:3
1 1 1 0 1:15
1 1 1 1 1:16
< i > FEPWMBLR, 1N EREL N A PWMT Jikh 5 o Wit & 26
C. TM1_LA & TM1_CNT ($17H, 18H)

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

TM1_LA D7 D6 D5 D4 D3 D2 D1 DO

TM1_CNT D7 D6 D5 D4 D3 D2 D1 DO

< ¥ > TM1_CNT 3747t HUSar A7 2
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8Bit Microcontroller with 12bit ADC

6.2.3 TM2 (& PWM1 duty)
TM2 & 8 frsE N 28/ THEE, 1 3 AN A4 BCE S M B TE. TM2 1) 44 PWM1 duty 5/, 5 TM1 2L A48k
L PWM1 B .

A.TM2_CTL ($19H):

Register

Bit 7

Bit 6

Bit 5

Bit 4

Bit 3

Bit 2

Bit 1

Bit O

TM2_CTL

TM2_EN

WR_CNT

SUR1

SURO

EDGE

PRE2

PRE1

PREO

@ Bit7 (TM2_EN): TM21{fifgfr
0: TM2%%
1. TM2MfifE
< VE > 3 TM1_CTL2 #icE N PWM AL, ALK A3 ifl. TM2 5t iich PWMA BB 5 28 L T30
® Bit6 (WR_CNT): #Wif7aedidi s BIvH-5as 77 A7 2 A e/ Ak 1
0: Bif7 sl = BT P A7 Ak 1
10 AP AR S BV RS T A7 A R
< W > T U ER E IS RS B AR MR E, A R BRI S B R A AR . e
A, BAAA IR S A ER VBN A A AR ISR K.
@ Bit5~4 (SUR1~0): TM2M5hjik£efs

Bit5 Bit4
TM2 53
SUR1 SURO
0 0 EXT_CLK (PC5)
0 1 FniEAEE OSC1 B EXT_RC(WE RC #x)
1 0 RC 4MHZ ##3{
1 1 HAEH

@ Bit3 (EDGE): 47 a4 45 R vt Hbs T I TM2I g1 42 1 47
0: AR ET b A H P 21 ey FECP B, 5 B2 ot
10 AN A T B T, N

® Bit2~0 (PRE2~0): il5#igs 43 Be I

Bit2 Bitl Bit0
PRE2 PRE1 PREO TM2BA T
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
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B. TM2_LA & TM2_CNT ($1AH,1BH)

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

< ¥ > TM2_CNTHfr88h R F s

6.2.4 TM3 (8 PWM2 period)

TM3 /& 8 MrsE I 28/ 5ies, 1 4 NHAREERE. TM3 1 24/E PWM2 period ffi ], 5 TM4 JL[R1#EH]

SCHL PWM2 3 E
A.TM3_CTL1 ($1CH):
Register Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
TM3_CTL1 TM3_EN |WR_CNT| SUR1 | SURO | EDGE | PRE2 | PRE1 | PREO

® Bit7 (TM3_EN): TM3 (PWM2) ffifig/4% 11

0: TM3%% 11

1: TM3ffife

@ Bit6 (WR_CNT): #iff sl s 2 T4 7r fr ds i RE/25 1L

0: BifFE B S BT Eas & A de 2t 1k

1: BF A B S BT A A s i RE

< JE > SR RATERUE NS TR B I IRES TR, A BB SR R S B s W A A . e
dwid B EES S E R PRI A . AT AT R IR
® Bit5~4 (SUR1~0): TM2IN#iik£EA7

Bit5 Bit4
TM3/PWM2 i ehiE
SUR1 SURO
0 0 EXT_CLK (PC5)
0 1 FniEAEE OSC1 B EXT_RC(WE RC #x)
1 0 RC 4MHZ ##3{
1 1 HAEH

® Bit3 (EDGE): Ml #sfE M &b vk 2y Al FH i TM3IN st v 42 il A

0: AMFES B A FE P 20 v HOP I, B3 n 1
1 AR EP A i P R HCT RS, e B33
® Bit2~0 (PRE2~0): ¥ & TM3Ti4) 4%

Bit2 Bit1 Bit0O
TM3Ti4r %
PRE2 PRE1 PREO
0 0 0 1:1
0 0 1 1:2

18
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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_CTL2 ($1DH):

Register Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
TM3_CTL2 MOD |PWM2_OS ** ** POS3 | POS2 | POS1 | POSO
@ Bit7 (MOD): TM3W{EARBA T THE. Eitds, PWMEBIRE M.

0: TM37EE N 2845~ TAE
1: TM3ZEPWMAE N T4
@ Bit6 (PWM2_0S): #EPWM2H i LL#i 4 iR
0: WEYIMGHHVIRAS L ST, U TMAE I 2% H R AR 3 4 (% T
1: BWEYIEAHHURAZACHT, M TM4E I et R AR ok e 1
< VE > M7 bits RARGMREN, ARPEER “17.
® Bit3~0 (POS3~0): PWM2fi i ikt ks UUEAETM3 TAE TPWMAL T I A B 0% )
Bit3 Bit2 Bit1 Bit0 A
POS3 | POS2 | POS1 | POSO
0 0 0 0 1:1
0 0 0 1 1:2
0 0 1 0 1:3
1 1 1 0 1:15
1 1 1 1 1:16
< 1> EPWMBETR, 1IN EWEZLE N A PWM2 ikt 5 ek E
C. TM3_LA & TM3_CNT ($1EH, 1FH)

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

< 7 >TM3_CNT %4728 i arfr o
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8Bit Microcontroller with 12bit ADC

6.25 TM4 (8 PWM2 duty)
TM4 2 8 frsE N 28/ THEE, 1 3 AN AR BCE S M E . TM4 1) 44 PWM2 duty ], 5 TM3 2L A4 i 5k
Bl PWM2 .

A.TM4_CTL ($20H):

Register

Bit 7

Bit 6

Bit 5

Bit 4

Bit 3

Bit 2

Bit 1

Bit O

TM4_CTL

TM4_EN

WR_CNT

SUR1

SURO

EDGE

PRE2

PRE1

PREO

@ Bit7 (TM4_EN): TM4{fifgfr
0: TM4Z%E L
1: TMAMEGE
< VE > ¥ TM3_CTL2 #i'Eh PWM AL, ALK A3l TM4 5t iich PWM2 BB 5 28 L T30
® Bit6 (WR_CNT): #Wif7aedidi s BIvH-5as 77 A7 2 A e/ Ak 1
0: Bif7 sl = BT P A7 Ak 1
10 AP AR S BV RS T A7 A R
< W > T U ER E IS RS B AR MR E, A R BRI S B R A AR . e
A, BAAA IR S A ER VBN A A AR ISR K.
@ Bit5~4 (SUR1~0): TM4R sk £efL

Bit5 Bit4
TMAR P
SUR1 SURO
0 0 EXT_CLK (PC5)
0 1 FniEAEE OSC1 B EXT_RC(WE RC #x)
1 0 RC 4MHZ ##3{
1 1 HAEH

@ Bit3 (EDGE): 47 a4 45 R vt Hubs T I TMAI gl i 42 1 47
0: AR ET b A H P 21 ey FECP B, 5 B2 ot
10 AN A T B T, N

® Bit2~0 (PRE2~0): il5#igs 43 Be I

Bit2 Bitl Bit0
PRE2 PRE1 PREO TMATA T
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
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B. TM4_LA & TM4_CNT ($21H,$22H)

Register Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit O
TM4_LA D7 D6 D5 D4 D3 D2 D1 DO
TM4_CNT D7 D6 D5 D4 D3 D2 D1 DO

< ¥ > TM4_CNTHf88h R F s
C. CMP_CTL ($2FH):

Register Bit 7 Bit 6 Bit5 Bit 4 Bit 3 Bit 2 Bit 1 Bit O

CMP_CTL -- -- -- -- * *x CMP2_E |CMP1_E

@ Bit1 (CMP2_E): Ltigs2ffifie/ak 1
0: CMP2%%
1: CMP21{{fifig
@ Bit0 (CMP1_E): Lti#s1flifig/a 1
0: CMP12% 1
1: CMP1{fifig
< T > M7 pits JEN RGN, AREBLBE R 17
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8Bit Microcontroller with 12bit ADC

6.3 PWM ik sE B iEED
PWM £ H TM2 (period) Al TM3 (duty) ZH&#H. T B 78, XA I 2% n] FHAE— e i 2%
o PWM B8 . BB s .

6.3.1 PWM

W 240 PWM T, UARATI#R AL 8 A7 i gafe 2 LU RUA . M RGN AMHz I, R —ANERRER
Ak, kiR EEE M 0.5us F| 8,192ms. HEE I EAE PWM £i:0F T4, /74 TM1_CTL2($16)uk

TM3_CTL2($1D)F5 BEE A IXXOXXXX (X FEAFEFE) . TES U R gafe ) b e i K 2 :

<Example> & I #:1F W PWM T/

% 'H PWM period:

MOVLA
MOVAM
MOVLA
MOVAM
MOVLA
MOVAM

Set PWM duty:

MOVLA
MOVAM
MOVLA
MOVAM
BS
MOVLA
MOVAM
CLR

b01100001 ; W B clk_source=RC, prescale=2
TM1_CTL1

b10000000

TM1_CTL2

FOH ; BB period tH Has BB (R FIFFH)
T™M1_LA

b01010010 ; WH clk_source=0SC, prescale=4
TM2_CTL

F8H ; BCEduty B BUE (R HHEEIFFH)
TM2_LA

TM1_CTL1,b7 ; JFEHEPWMTH;

82H ; AFREINTM & PWM1

IRQM
IRQF ; HER AR d

22
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PWM Waveform

Duty clk
oscia: J UL LM U U L L L

| |
| |
Duty counter : _|F8 FFX F8 | FB
| |
r— Duty (initial state=H) —1 '
Pwmout: | |
e Period » Interrupt is occur
(pos3,2,1,0=0000
IRQ: Na"" )
C.FREQ_CTL ($30H):
Register Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
FREQ_CTL S5000 | 500_PR1 [500_PRO -- -- 5000_E | CLO_E TO_E

@ Bit7 (S5000): J500KHzi 43 st

0: W ES500KHzI#1JE=INRC CInit)

1: % ES00KHZI #JE=0SC
® Bit6, 5 (S500_PR1, S500_PRO): /4y Hifr
Bit6 Bit5

500K hz Tl 43 472K
S500_PR1 [S500_PRO
0 0 1:2
0 1 1:4
1 0 1:8
1 1 1:16

® Bit2 (5000_E): 500khziiiiffifE ({7 HPC23E5)
0: BCE ML h—FI/OIKIAT
1: BEE LRI S00KHZ4
® Bit1 (CLO_E): R&N B ifiae (A LPC7H=)
0: BCE LN h—FI/OIEIfT
1 B BRIk 2 e Bl
® Bit0 (TO_E): i a4t (TO) fHfE/AE1L ({7 HPC1IEED)
0: WHEILHN HPCT1—I/OIL:
1. WEMMAMITO GEN S5 IAL, SiA 2 TM3(PWM2)TH #4412
< 7 > TOfE SHifr, PCILHIBEE N .
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6.4 WDT (EIfIER23)
WDT & B 11 Al S Bint 5 45 S ] T30 45 SR A 20 O 0 52 B 28 . WIDT S — /37 1 Y SR CHR 5 2%
B AR A SRR L LR RO 7 A T R

A.WDT_CTL ($3DH):

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

WDT_CTL WDTEN - - - - PRE2 | PRE1 | PREO
@ Bit7 (WDTEN): & 1415 I 24 F fEAL

0: WDTZkI

1. WDT/ifig
® Bit2~0 (PRE2~0): #E /4% . T &ERC OSC, I A A A i Kt

Bit2 Bitl Bit0
PRE2 PRE1 PRE1 WDTHU A
0 0 0 20mS
0 0 1 40mS
0 1 0 80mS
0 1 1 160mS
1 0 0 320mS
1 0 1 640mS
1 1 0 1.28S
1 1 1 2.56S

6.5 Hir

LR AL T AFh 28 i A I . 2 3 R MKTA21P A A7, Al v % I CONFIG 25 17 22 [ bit6~bit5 . %
RERELEA A L MO BRES T AR5 1, 505 BRI B3R A TR 2 A BT 7 o S [ P A7 205 0 S 25 47 S RO A7 A
TO Fil PD f [T ke e iz 5240 0 200

ISV

(2) fRHEEEL (LVR)

(3) RESETBII S A7 o A—ANfi ik
(4) WDT & i 2 H B2 A

(1)
)
)
)
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MK7A22P

8Bit Microcontroller with 12bit ADC

| Power on reset

| Low voltage reset

System Clock

A

Synchronize wi

th ripple counter

RESETB pin

| Watchdog Timer

WDT
overflow

Delay for setup time

—» RESET

Internal specific RC

0OSC

EE S RVACES

< ¥ > BB ER A KLA20ms, BT BEEHE, #EOREER, ERRE LEF —SRE. %
I [F)38PWDT_CTRL ($3DH) .

AR T HBRAE

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
O5H PA_DIR 1111 1111 1111 1111
O6H PA_DAT XXXX XXXX Pppp pppp
07H PB_DIR 1111 1x11 1111 1x11
08H PB_DAT XXXX XXXX PPPP PXPP
09H PC_DIR 1111 1111 1111 1111
OAH PC_DAT XXXX XXXX PPPP PPXP
OBH PD_DIR XX11 1111 XX11 1111
OCH PD_DAT XXXX XXXX XXPP PPPP
10H TMO_CTL 0000 0000 0000 0000
11H TMOL_LA (Don’t write FF)| 0000 0000 0000 0000
12H TMOH_LA (Don’t write FF)| 0000 0000 0000 0000
13H TMOL_DAT (Read only) 1111 1111 1111 1111
14H TMOH_ DAT  (Read only) 1111 1111 1111 1111
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15H TM1_CTL1 0000 0000 0000 0000
16H TM1_CTL2 0000 0000 0000 0000
17H TM1_LA (Don't write FF) 0000 0000 0000 0000
18H TM1_DAT (Read only) 1111 1111 1111 1111

19H TM2_CTL 0000 0000 0000 0000
1AH TM2_LA (Don't write FF) 0000 0000 0000 0000
1BH TM2_DAT (Read only) 1111 1111 1111 1111

1CH TM3_CTL1 0000 0000 0000 0000
1DH TM3_CTL2 0000 0000 0000 0000
1EH TM3_LA (Don't write FF) 0000 0000 0000 0000
1FH TM3_DAT (Read only) 1111 1111 1111 1111

20H TM4_CTL 0000 0000 0000 0000
21H TM4_LA (Don't write FF) 0000 0000 0000 0000
22H TM4_DAT (Read only) 1111 1111 1111 1111

25H IRQM 0000 0000 0000 0000
26H IRQF x000 0000 x000 0000
29H AD_CTL1 0x0x 0000 0x0x 0000
2AH AD_CTL2 Oxxx xx00 Oxxx xx00
2BH AD_CTL3 xxxx 0000 xxxx 0000
2CH AD_DATL 0000 0000 0000 0000
2DH AD_DATH X000 0000 X000 0000
2FH CMP_CTL XXXX xx00 XXXX xx00
30H FREQ_CTL 000x x000 000x x000
31H PA_PLU 0000 0000 0000 0000
32H PB_PLU 0000 0000 0000 0000
33H PC_PLU 0000 0000 0000 0000
34H PD_PLU Xx00 0000 Xx00 0000
35H I0_CTL Xxxx 0000 Xxxx 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: RFM;  p: BURMEAE: 7« IESEAOEE: - AT, 3 “07
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6.6 HMr
MK7A22PHEAE7 R AN T (PAO~7), 3%l P il i i/ 46 S £ b Wi Fl A Fh AID e e 25 h . IRQMATIRQF
B A7 A PR R s T A R T 1 SRR o A T I I PAO~T7 RIS AR A fi A, ARG 1A HR T SR b i
(PAF; IRQF[fIbit5) ¥t 'E . it B ADH AR xic (ADCF; IRQF[fibit 6), A/DHasrhWiiv)
Uk, M RADE R, Pk,
IRQMHIRAL RE/ZE 1R 7, IRQEF I A 20— p i A A o G SRR SR IRQIMAS RE 56 A0 R IR A v W AR 25
Ao AAEFIRQMAERESZE I, IRQFESAATIRAS RN B, A& HEETMORF G, W IRQMIFbt 1
fRE, YRR, AT WSS R E, IRQF bt 1R BEE, SN, s bk .
I3 B R T AR SS R R IIRQIF, A5 U WK AR & TR 2E o 55— R D2 W R IRQMIFIbit 12511, 25 I 3
W, WAL A, HIRQFFbit 14 B E . oA R AR & A, R AN 2 B 3 v b i

A. IRQM ($25H)

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

IRQM INTM | ADCM | PAM | TM4M |TM3M/PWM2M| TM2M | TMIM/PWMIM | TMOM

@ Bit7 (INTM): ERFEATRES:
0: 2R LT v Bt i
1 ARG T bR ik

< W > CTWTIEAREATI, INTME 2B 88 0" AR i JAt W7 i A A= i Wi se s, IRETHRE 2K 23 1%

FHINTM 417,

@ Bit6 (ADCM): ADC £iii4:#: (EOC) ik fiifE
0: 2k Ll
1: fHRET

@ Bit5 (PAM): PA Fiiliffifg
0: 2k Ll
1: BRI

@ Bit4 (TM4M): TM4 HIki{fifE
0: 2k Ll
1: fHRET

@ Bit3 (TM3M/PWM2M): TM3/PWM2 ki fig
0: 2k Ll
1: fHRET T

@ Bit2 (TM2M): TM2 HIki{fifE
0: 2k Ll
1: fHRET I
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® Bit1 (TM2M/PWMIM): TM1/PWM1 i fdifg

0: ZEibHiy
1: fERE I

® Bit0 (TMOM): TMO I {lifE

0: ZEiLrpibr
1. AFRE
B. IRQF ($26H)

Register Bit 7

Bit 6

Bit 5

Bit 4

Bit 3

Bit 2

Bit 1 Bit 0

IRQF

ADCF

PAF

TM4F

TM3F/PWM2F

TM2F

TM1F/PWM1F | TMOF

® Bit6 (ADCF): ADC £ 4 Wrig sk b id

0: ZEA L IlTE KK
1: SE R g K IT
@ Bit5 (PAF): PAO~7 Hrifkizic

0: PA i kg
1: PA i RIT

@® Bitd (TM4F): TM4 HhilrHEkixid

0: TM4 ikrif Rk
1: TM4 iR IT
® Bit3 (TM3F/PWM2F): TM3/PWM2 F IKrif K bric

0: TM3/PWM2 i Hi i sk 5
1: TM3/PWM2 i i ki sk IF
@ Bit2 (TM2F): TM3 HiriERbric
0: TM2 ¥ th Hr rid sk ¢
1: TM2 i e s sKoT
@ Bit1 (TMIF/PWM1F): TM1/PWM1 hikikzic
0: TM1/PWM1 it PWM1 Hr i sk 5%
1: TM1/PWM1 i tHEL PWM1 ki sk I
@ Bit0 (TMOF): TMO i skric
0: TMO ¥ tH Hr Wrid sk ¢
1: TMO i P s KT

6.6.1 AR T/ EE T RE

AL (PA) S ftAh s rh W7 FIe I D fE

B RANAE TREIRAI,  PARI G A O S BT T AR . M4
KA, FEPRBEEI004H (R D). SN R A T HERR A, PARIAE SR MO MR D RS TAE . MMl
S BRI RGN E L T, RSB N A (HWDT_CTLZ A7 24w $3PHI &) Wi, H2)5,
PP A5 B BI004H . LUR SRR P 358 B dan £ 8 A AR DAy 4703 v DT ko mde it o e A
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MOVLA FFH
MOVAM PA _DIR
(Set Port A is input)

) J
MOVLA AOH
MOVAM IRQM
(Set global & port A IRQ
enable)

h J

BC IRQF,b5
(Clear port A IRQ flag)

h J

MOV PA,a
(Read port A status)

h J

MOVLA 01H
MOVAM Wake_ up
(Set port A accept pin wake-up
or external interrupt)

Port A interrupt

is occurred
?

PC=103H

Interrupt Service Routine
(PC=100H)

PC=104H Aﬂ from INT routine

MOV xx,a

B Adiiy [ NG i R &M 56 v T 1 R
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6.7 ADC
MK7A22P4 {11241 i# 115-bits (11bit + 4bit) WMXA/D ;% . AIDFEH 557 8%, 7059 /EAD_CTLA1
(29H), AD_CTL2 (2AH), AD_CTL3 (2BH), AD_DATL (2DH) /%AD_DATH (2EH).

A.AD_CTL1 ($29H)
Register Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
AD CTL1 EN - MODE - CHSEL3 | CHSEL2 | CHSEL1 | CHSELO
@ Bit7 (EN): ADC {#fgf
0: ADC %%l
1: ADC {{ifi
< VE > CHEERE, IES HSRE N “0”
@ Bit5 (MODE): ADC Kislik$:fr
0: ADC i fE N A/ID i T4E
1: ADC iBIEfE A LA s TAE
<7 > (a) WHRILALE “17, Vin Bdikss 5 AD_DAT 1EHE:, 45 Bifeféds AD_CTL2 Bit7. Wit bfr &
“07, Vin e R 15-bit Fohr Kt IO/ A7 7 AD_DAT Z 1745
(b) Vin: ADC & 4 A LIk
@ Bit3~0 (CHSEL3~0): ADC i Nl i #(

Bit3 Bit2 Bitl Bit0 Input channel
CHSEL3 | CHSEL2 | CHSEL1 | CHSELO
0 0 0 0 Channel 0, PAO pin
0 0 0 1 Channel 1, PA1 pin
0 0 1 0 Channel 2, PA2 pin
0 0 1 1 Channel 3, PA3 pin
0 1 0 0 Channel 4, PA4 pin
0 1 0 1 Channel 5, PA5 pin
0 1 1 0 Channel 6, PA6 pin
0 1 1 1 Channel 7, PA7 pin
1 0 0 0 Channel 8, PC7 pin
1 0 0 1 Channel 9, PD1 pin
1 0 1 0 Channel 10, PD2 pin
1 0 1 1 Channel 11, PD3 pin
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B. AD_CTL2 ($2AH)

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

AD_CTL2 RSUT -- -- -- -- -- CKSEL1 | CKSELO

@ Bit7 (RSUT): Ltk g 5y
0: Vin < AD_DAT
1: Vin = AD_DAT

® Bit1~0 (CKSEL1~0): ADC i Bhiliik £

Bit1 Bit0 N
CKSEL1 | CKSELO
0 0 RGP X2
0 1 RGP X8
1 0 RENHh X32
1 1 RGN X128

< > R oE R R R . SRR P A A Bl KR RS B . a0 A 2 AR A B SRS
) A/D it , A Al A 1
C.AD_CTL3 ($2BH)

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

AD_CTL3 - -- - - PISEL3 | PISEL2 | PISEL1 | PISELO

@ Bit3~0 (PBSEL3~0): ADC i AUk FEAr, BB A Port & B N HUFHmA

Bit3

Bit2

Bitl

Bit0

PISEL3

PISEL2

PISEL1

PISELO

Ao

0

0

0

0

B port AN

ANO
ANO-1
ANO-~2
ANO~3
ANO~4
ANO~5
ANO~6
ANO~7
ANO~8
ANO-9
ANO~10
ANO~11

< IE > F/MUBERE, AT /O JAIAEIE N BEHRAR 20 2 /N Do 27

Rrlr|lo|lo|lr|Rr|lO|O|FR | |O
Rrlo|lr|lo|lr|lOo|lRr|Oo|kR|O|R

Rrl|lRPr(P|P|P|OJOC|J|O|J|O|J]OC|O|O
r|lO|lO|O|O|FP|FRP|[RP|P|]O|O|O

o
o
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D. AD_DATL (2CH)

Register Bit 7

Bit 6

Bit 5 Bit 4

Bit 3

Bit 2

Bit 1

Bit 0

AD_DATL D7

D6

D5 D4

D3

D2

D1

DO

< W > WEAERA RS AL, e R TAE, XY BdE K4 5 ADC Gl i N AR L. fE
ADC iR, ZifFasfifi% ADC #4808k

E.AD_DATH (2DH)

Register Bit 7

Bit 6

Bit 5 Bit 4

Bit 3

Bit 2

Bit 1

Bit 0

AD_DATH -

D14

D13 D12

D11

D10

D9

D8

< 3E > BEEAFERA PRSI ARE, WERAE BT A, Xk 2 Ly ADC i fn A Fo AT EE# . A
ADC #Ul, 27 A7 asfrfik ADC He it »

START

<Y

Bit 7 of AD_CTL1
=07

NOP * Wait 16 instruction cycles

Clear Bit 6 of IRQF
(Clear AD Flag)

'

Set AD Register
(AD_CTL1~3)

'

Bit 7 of AD_CTL1=1
(Start AD Covert)

Bit 6 of IRQF
=17
AD end of converting

Read AD Data

Kl%: ADCIXERMM
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6.8 RIEEHIIEE
MK7A22P$ IR A BT T fE . A HIZRA% T LLE T ROMZS [ [ATA A7 & . TABRDLE A & 1ROME S L F 7 o
TABRDH /& %5 7 . TAB_BNK? f£as ] T2 XM A7 (3+8=11bits-address bit, 2"'=2Kbytes-data byte)
fmfr (MSB) Mk,

6.8.1 TAB_BNK ($3EH)

Register Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
TAB_BNK - - - - - BANK2 [ BANK1 | BANKO
@ Bit2~0 (BANK2~0): &7 i &A% B ik FAr
Bit2 Bit1 BitO
BANK ik
BANK2 | BANK1 | BANKO
0 0 0 000 XXXX XXXX RAGLIE
0 0 1 001 XXXX XXXX RAGLIE
0 1 0 010 XXXX XXXX FiGHrE
1 1 1 111 XXXX XXXX RA&ALE

6.8.2 R HEFIFEF
DL R A2 G ] g B e b A i D BE (1K) 49) 1+,  TABRDLAITABRDHI) 45 SL ¥4 JE55HMAAH (it J£0704H) .

#DEFINE TAB_BNK 3EH ;2 XAk, RAM ) 3EH s 4 TAB_BNK
BUFA EQU 43H o X HihE, RAM ff) 43H & Xk BUFA
(address) ORG 0700H ; 2FM ROM #J 0700H FF 8
0700H MOVLA O0H : {R7F O0H 3 A Z1225
0701H DW 1122H ; 2% 1122H £ ROM #Y 0701H
0702H DW 3344H : 17f# 3344H £ ROM #9 0702H
0703H DW 6677H : 174 6677H £ ROM # 0703H
0704H DW 55AAH : 17f#% 55AAH 7£ ROM #9 0704H
MOVLA 04H ; fR1F 04H B A F7785 (Rfutbit )
MOVAM BUFA . RTFE A FEHRHHKEZ BUFA
MOVLA OFH ; R17 OFH E| A 1288 ( St )
MOVAM TAB_BNK . RTE A FES[HHES TAB_BNK
TABRDL BUFA ; Eif) TAB_BNK HEF T #{E R BUFA I5E it |
R1ZZ A S1E5
TABRDH BUFA ; & TAB_BNK WEZF HEM BUFA iEE#E |
R1ZH A S1ES
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6.9 AL

MK7A22P#E it Auto-BankZh i W i A /E A . Auto-bank i B2 MR PR, REH H SR FPCIHI
FAT, AR kg i o R e v A R . X I B N ERC AN S RIS Bl o A F 2 m DAL ] — I
(AT IO I Bl fian, AFRC (AMHz) #HIPE RGN B, SR (32KHz) FHAE TGS I B .
6.10.1 SYS_CTL ($3FH)

Register Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
SYS _CTL CLKS - - - -~ - STPRC [STPOSC

® Bit7 (CLKS): RZAMBJEIEFES, RATEXEMN B (AFHRC AMHZAHR) BOERCH L (K
HIRC 4AMHZFIAMHIRC) i
U I BRARE X
0: RZHHIE A FHRC 4MHz
1: RGN HZOSC (RE N L) siFMBRC (AERCH L)
PR BT
At
® Bit1 (STPRC): RC (W{RC 4MHz) k¥ asF L
R I AR A B ERCEL :
0: 4MHz RCHiE#% T
1: 4MHz RCIE %%
oA A
At
< ¥E > 7EE RC $R% KT, ek CLKS #4031 OSC $k%
@ Bit0 (STPOSC): OSC (#hik) #ikiz s hfs
W I A B RCEL
0: AMBOSCHH G B BMBRCH CUERCHE)
1: AMTOSCHRY K RN BB AD BAMTRCIHF (WERCHIAD
oA A
At
< ¥E > 7 E OSC k% KW, H5EHs CLKS #:#:3] RC 4%
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6.10 FEFitHEH - PC
MK7A22P45 —AM1-bitsFi it $gs (PC), L& PCL (8-bits) FIPCH (3bits). PC>J 151 47 fili 7 FEFE il IE 1
— BRI SR PCLIMAME, P Bk 24575 U .
Ex1: PCH=01H, PCL=02H+10H=12H, FF¥Ek5/PC=112H
Ex2: PCH=01H, PCL=FOH+30H=20H7 {71, Fi7Ksk3|PC=220H, {HPCH{J}IHZ01H
<7 > (@) H{IAT IRET FIRETI, PCH Hdiks A4 4l 5
(b) %4447 LGOTO, LCALL, JZ, JC FI RET, PCH ¥ £ {EXsH i AF o 4l 8

1.
LU RFE U] PCL Al PCH Wil 76 B B2 RS 4R F TA%.

#DEFINE PCL 01H o XHihE, RAM [ 01H & X4 PCL

#DEFINE PCH 02H ;X Hihk, RAM [ 02H & Xl PCH

#DEFINE ADMIN 41H ; thih PCL #:4F

(address)

1COH MOVLA HIGH P1 ; DRAF PL (1C6H) il B A Z A7
; PC=1COH, PCL=COH, PCH=00H

1C1H MOVAM PCH s IRAE A ST AFERE) PCH Ch T Jk % PCL #2411 Bk ik
B, 1SR ELIE Ik T Mk 3] PCHD
; PC=1C1H, PC =C1H, PCH=01H

1C2H MOVLA 4BH ; PRf7F 4BH F| A {745 (ADDAM PCL, M [#Hihk
J& 1C5H, #E&BES] 210H, PCL #j1 210H-1C5H
=4BH)
; PC=1C2H, PC =C2H, PCH=01H

1C3H MOVAM ADMIN ; W% PCL #4F
; PC=1C3H, PCL=C3H, PCH=01H

1C4H DEC ADMIN, a ; ADMIN=1 (ELIEBkER K A 7E 1C6H, ATE 1C5H,
Pt 1C6H+(4BH-1H)=210H)
; PC=1C4H, PCL=C4H, PCH=01H

1C5H ADD PCL,M ; PCL ] A Spfrasiin, & 3 A#fi{e PCL
; PC=1C5H, PCL=C5H, PCH=01H

P1:1C6H NOP ; BkF] 0210H

: PC=1C6H, PCL=C6+4AH=10H ##{r 1, A%

H PCH 1%, PCH=01H, Hi& PC R Tithuhb¥s it

PCH+PCL’s #f7=02H. &F¥#t%] PC=210H
210H MOVLA 00H ; M DReds o

: PC=210H, PCL=10H, PCH=01H
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il 2:
DU RNFRFP A PCL Al PCH i) 76 ELEERE A I B4 F T4%
(address)
1COH MOVLA 03H ; PRAF O3H F| A Zif7ds
; PC=1COH, PCL=COH, PCH=00H
1C1H MOVAM PCH ; IRAF A A4 3] PCH
; PC=1C1H, PCL=C1H, PCH=03H
1C2H MOVLA 4BH ; PRA7F ABH 3| A Z {78
; PC=1C2H, PCL=C2H, PCH=03H
1C3H MOVAM ADMIN ; W% PCL #fF
; PC=1C3H, PCL=C3H, PCH=01H
1C4H DEC ADMIN, a ; ADMIN=1 (ELIE BkER K A 7E 1C6H, ATE 1C5H,
Pt 1C6H+(4BH-1H)=210H)
; PC=1C4H, PCL =C4H, PCH=03H
1C5H ADD PCL,M ; PCL H A TFAFa8 308, 45 3iAefiti/r. PCL
; PC=1C5H, PCL=C5H, PCH=03H
1C6H NOP ; BkE 410H

: PC=1C6H, PCL=C6+4AH=10H ##{r 1, A%

H PCH 1%, PCH=03H, Hi& PC R i tuhb¥s

PCH+PCL’s #f7=04H. EF¥BE%] PC=410H
410H MOVLA O0OH ; MR DiReds o

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

il 3:
PLNFE U PCL AT PCH Wil it A 254788 T4F
(address)
018H MOVLA 02H ; URA7 02H 2] A %7478
019H MOVAM PCH  ARAE A FFAEERE] PCH (JTigibhikf2 200H, Kbqr
fik “02H” | PCH)
01AH MOVLA 00H ; {RA7 O0H %] A %7173
01CH MOVAM PCL s ARAE A AAFERE PCL (i hlik J& 200H, [ BEAY
fik “00H” #| PCL)
01DH NOP ; BkF) 200H
200H MOVLA 00H ; M DiReds o
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6.11 STATUSZ 75
STATUS 1758 ML & BARIE (2D, HHkRid (C), PURHbRie (DC), Hidikiid (PD), EI 1M

I B8 RRIL (TO ) [8Ar %474, & T o kARG E.

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 583 HbRic
® Bit3 (PD): #ikiiofr
TO PD L

0 0 FEREIR R S WDT 52 i i

0 1 FEHSE R WDT 5 i i

1 0 FEEIR A 4 RESETB #i A — A “fikf F”

1 1 AT

Unchanged | Unchanged |73l 4T RESETB A —A> “fikri 1"

® Bit2 (2): Tkricfr
0: PHEBAEL RAZO
1. WHEELS R0
@ Bit1 (DC): PUf7HEfr 5 DU bnic s
JIEERSE
0: FEPUHENT KA
1. VOfraEfr &4
AR A
0: PUpZAEfr KA
1: VIR AL R A
@ Bit0 (C): M7 S fEAikric A
JIIEERSE
0: it kA
1. M MSB g7 &2
WAEA
0: MMSBfEf; k4
1. A RAE
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7. 8%

JUMP INSTRUCTION

Call subroutine. However, LCALL can

ILCALLI addressing 16K address 2 None O1ii il i iiii
|LGoTO | Go branch to any address 2 None 00ii il i i
ILOGIC
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 V4 1111 1000 iiii iiii
COM M, a ~(M) — (acc) 1 Z 1010 0100 MMMM MMMM
COM M, m ~(M) — (M) 1 Z 1010 0101 MMMM MMMM
IOR M, a (M) or (acc) — (acc) 1 Z 1011 1110 MMMM MMMM
IOR M, m (M) or (acc) — (M) 1 Z 1011 1111 MMMM MMMM
IORLA Immediate or (acc) — (acc) 1 Z 1111 0010 iiii iiii
Rotate left from m to acc
IRLM, a m[6:0] — acc[7:1] 1 None 1110 0000 MMMM MMMM
m[7] — acc|0]
Rotate left from m to itself
IRL M, 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] —» ¢
IRLC M, a 1 C 1110 0010 MMMM MMMM
m[6:0] — acc[7:1]
¢ — acc[0]
Rotate left from m to itself
m[7] —» ¢
IRLCM, m 1 C 1110 0011 MMMM MMMM
m[6:0] —» m[7:1]
¢ — m[0]
Shift left from m to acc
SLO M, a m[6:0] — acc[7:1] 1 None 1110 0100 MMMM MMMM
0 — acc[0]
Rotate left from m to itself
SLOM, m m[6:0] — m[7:1] 1 None 1110 0101 MMMM MMMM
0 — m]0]
Shift left from m to acc
SL1 M, a m[6:0] — acc[7:1] 1 None 1110 0110 MMMM MMMM
1 — acc[0]
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Rotate left from m to itself
SL1 M, m m[6:0] — m[7:1] 1 None 1110 0111 MMMM MMMM
1 — m[0]
Rotate right from m to acc
IRRM, a 0 — accl7] 1 None 1110 1000 MMMM MMMM
m[7:1] — acc[6:0]
Rotate right from m to itself
IRRM, m M[0] — m[7] 1 None 1110 1001 MMMM MMMM
m[7:1] — m[6:0]
Rotate right from m to acc
IRRC M, a mio] = c. 1 C 1110 1010 MMMM MMMM
c — acc[7]
m[7:1] — acc[6:0]
Rotate right from m to itself
IRRC M, m ol e, 1 C 1110 1011 MMMM MMMM
c — m[7]
m[7:1] — m[6:0]
Rotate right from m to acc
SRO M, a 0 — acc[7] 1 None 1110 1100 MMMM MMMM
m[7:1] — acc[6:0]
Rotate right from m to itself
SRO M, m 0 — m[7] 1 None 1110 1101 MMMM MMMM
m[7:1] —» m[6:0]
Rotate right from m to acc
SR1M, a 1 — accl[7] 1 None 1110 1110 MMMM MMMM
m[7:1] — acc[6:0]
Rotate right from m to itself
SR1M, m 1 — m[7] 1 None 1110 1111 MMMM MMMM
m[7:1] — m[6:0]
SWAP M, a mgg} - Zgggg} 1 None 1011 1100 MMMM MMMM
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
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IADDC M,a (M)+(acc) + (carry) — (acc) C,DC, Z 1011 1010 MMMM MMMM

ADDC M,m (M)+(acc) + (carry) — (M) Cc,DC,Z | 1011 1011 MMMM MMMM

ADDLA | Immediate + (acc) — (acc) C,DC, Z 11111010 MMMM MMMM

IBC M, bn Clear bit n of (M) None 1001 1bbb MMMM MMMM

[BSM, bn Set bit n of (M) None 1001 Obbb MMMM MMMM

CLRA Clear accumulator Z 1010 0010 0000 0000

JEE N L ) K IS ) RN (NS NN

CLR M Clear memory M Z 1010 0011 MMMM MMMM

Read low byte ROM table to (acc)
TABRDL M ROM table address={TB_BNK,index 2 None 1101 1000 MMMM MMMM
of M}

Read high byte ROM table to (acc)
TABRDH M ROM table address={TB_BNK,index 2 None 1101 1001 MMMM MMMM
of M}

Decimal Adjust M to ACC
If ACC[3:0] > 9 or DC=1
Then
ACCJ[3:0] < ACCJ[3:0]+6,
DC1=DC
else
ACC[3:0] < ACCI[3:0],
IDAA 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
ACCJ[7:4] < ACCJ[7:4]+DC1,
Cc=C

Decimal Adjust M to memory
If ACC[3:0] > 9 or DC=1
Then
M[3:0] < ACC[3:0]+6,
DC1=DC
else
IDAA M, m M[3:0] < ACCI[3:0], DC1=0 1 C 1101 0111 MMMM MMMM
If ACC[7:4]+DC1 > 9 or C=1
Then
M[7:4] < ACCJ7:4]+6+DC1,
C=1
else M[7:4] < ACCJ7:4]+DC1,
C=C

Decimal Adjust M to ACC
If ACC[3:0] > 9
Then
ACC[3:0] < ACCJ3:0]-6,
Else
ACC[3:0] < ACC[3:0],
IDAS M, a If ACC[7:4] > 9 or C=1 1 C 1101 1110 MMMM MMMM
Then
ACCJ7:4] < ACCJ7:4]-6,
Cc=1
else
ACCJ[7:4] < ACCJ[7:4],
Cc=C
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Decimal Adjust M to memory
If ACC[3:0] > 9 or DC=1
Then
M[3:0] < ACCJ[3:0]-6,
else
M[3:0] < ACCJ3:0], DC1=0
IDAS M, m If ACC[7:4]+DC1 > 9 or C=1 1 C 1101 1111 MMMM MMMM
Then
M[7:4] < ACC[7:4]-6,
C=1
else M[7:4] < ACCJ7:4],
Cc=C
IDEC M, a (M) -1 — (acc) 1 Z 1010 1100 MMMM MMMM
IDEC M, m M)-1— (M) 1 Z 1010 1101 MMMM MMMM
INC M, a (M) + 1 — (acc) 1 Z 1011 0000 MMMM MMMM
INCM, m (M)+1 — (M) 1 Y4 1011 0001 MMMM MMMM
IMOVAM m (acc) — (M) 1 None 1010 0001 MMMM MMMM
[MOV M, a (M) — (acc) 1 Z 1010 0110 MMMM MMMM
IMOV M, m (M) — (M) 1 z 1010 0111 MMMM MMMM
[Mov2 M, a (M) — (acc) 1 None 1111 0110 MMMM MMMM
IMOV2 M, m (M) — (M) 1 None 1111 0111 MMMM MMMM
IMOVLAI Immediate data — acc 1 None 1111 0000 iiii iiii
SUBLAI (immediate data)-(Acc)—(Acc) 1 C,DC,z 1111 0100 iiii iiii
SUB M, m (M)—(acc) — (M) 1 C,DC,z 1011 0101 MMMM MMMM
SUB M, a (M) —(acc) — (acc) 1 C,DC,z 1011 0100 MMMM MMMM
OTHER OPERATION
INOP No operation 1 None 1111 1111 111 111
CLRWDT Clear watch-dog register 1 TO.PD 1111 1111 1111 0000
IRET Return (for Icall instruction ) 2 None 1111 1111 1111 0001
IRETI Return and enable INTM( for IRQ ) 2 None 1111 1111 1111 0010
IRET Return ( for IRQ) 2 None 1111 1111 1111 0011
SLEEP Enter sleep (saving) mode 1 ﬁ P_D 1111 1111 1111 0100
CONDITION OPERATION
|BTSC M, bn If (bit n of (M))=0, skip next instruction| 1 or 2 None 1000 1bbb MMMM MMMM
IBTSS M, bn If (bit n of (M))=1, skip next instruction| 1 or 2 None 1000 Obbb MMMM MMMM
IDECSZ M, a (M) - 1 —(acc), skip if (acc) =0 1or2 None 1010 1110 MMMM MMMM
IDECSZ M, m (M)-1— (M), skipif (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 If (acc) =0, skip next instruction 1or2 None 1011 1000 XXXX XXXX
TMSC M If (M) = 0, skip next instruction 1or2 None 1011 1001 MMMM MMMM
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8.1 4#XtEAHEME
RV ... Vss-0.3V to Vss+5.5V ARG ... -50C to 125C
BNHIE ... Vss-0.3V to VDD+0.3V TAEE ... —40°C to 85°C

< JE > RMEOGRIMBUEME, B AR RNBUE I $RE VB 2o A G s A . RIS T OH

EIUHKIERSN ), BLE A I BERRAE AN R B B AE R A5 1F B S8 s A IR T S

8.2 HimHFM
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Test Conditions

Symbol Parameter Min. | Typ. | Max. | Unit
VDD Conditions
fsys =4MHZ 2.0 5.5
VDD Operating Voltage - fsys =8MHZ 2.5 55 \%
fsys =12MHZ 3.3 5.5
| Operating Current 3.3V | No Load, fss =4MHZ 0.8 A
m
oP (Crystal OSC) 5v | ADC disable . 1.7
Operating Current 3.3V | No Load, fsys =4MHZ 0.8
lop2 mA
(RC OSC) 5V ADC disable . 1.4
Operating Current No Load , fsys =8MHZ
lbps 5V . 3 mA
(Crystal OSC) ADC disable
Operating Current No Load , fsys =12MHZ
Ibpa 5V . 4.2 mA
(Crystal OSC) ADC disable
ViH Input High Voltage 5V I/O Port 2 Vdd V
Vi Input Low Voltage 5V I/0O Port 0.8 \Y
WDT disable 1
5V
WDT enable 6
Iste Standby Current UA
WDT disable 1
3V
WDT enable 2
I Input LeakageCurrent 5V Vin=VDD, VSS 1 uA
Voh=5V 9.9
I/0 Port Driving
lon 5.5V Voh=4.5V 17.6 | mA
Current
Voh=4V 24.8
Vol=0.5V 24.5
I/0 Port Sink
lou 5.5V Vol=0.75V 353 | MA
Current
Vol=1V 43.8
3V 80 100 120 | KQ
Rey Pull-high Resistance
5V 30 50 70 KQ
Vap A/D input Voltage -- 0 VDD \Y
Rap Resolution 15 Bits
DNL A/D Differential Non- Linear - 4 LSB
INL A/D Integral Non- Linear -- 6 LSB
3.3V 200
laDc A/D Operating Current uA
5v 700
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8.3 AiMHFFE
Test Conditions ) .
Symbol Parameter Min | Typ Max| Unit
Conditions VDD
f Syst Clock LS Crystal d o 32 200 Kh
stem Cloc stal mode z
i y v v | 32 200
f System Clock NS Crystal mod A 0-2 10 Mh
stem Cloc rystal mode z
ve y Y 3v | 0.2 10
f System Clock HS Crystal d A 10 20 Mh
stem Cloc rystal mode z
2¥e3 y Y 3V 10 20
5V 6
fsysa System Clock RC mode 3V Mhz
5V
Twat Watchdog Timer 20 mS
3V
5V
Tent Reset Hold Time 20 mS
3V
Tap A/D clock period 3 us
Tapc A/D Conversion Time 34 taD
Tabcs A/D Sampling Time 8 tAD

8.4 4 RC R#%

R value(R2) C valus(C4) RC Frequency R connect to (VDD, OSC1)

4.9M 0.1u (need) 32KHZ The capacitor is need for stabile frequency
250K 0.1u (suggest) 455KHZ

116K 0.1u (suggest) 1MHZ

60K 0.1u (suggest) 2MHZ

32K 0.1u (suggest) 4MHZ

18K 0.1u (suggest) 8MHZ

14K 0.1u (suggest) 10MHZ
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8.5 AT MIHRY 2% HEE

VAN
c3
VDD 0sC2 T I
N 2Ry MK7A22P — -
RESETB 0SC1 1
—_—C1
Crystal mode L
2\ AN
VDD 0SC2
N gy MK7A22P R2
RESETB 0OSC1
—_—C1 —_—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. HIERF

(a) 28 Pin DIP (600 mil)

== —T= ==
/—’ I I 2
<« [ 71
| |
g 3
‘ Il 2
- | | <
i |
B ) Bl e D1

D

le
I’

0.85

M Y Y Y T Y

L

El

A W1

BOTTOM E-PIN INDENT #1
20.125 x 0.006 DP x 2PLS

L|_r”‘|_r"‘|_r'ﬂ

wwwwwww@w

TOP E-PIN INDENT

©0.125" x 0.006DP xm 2PLS

BOTTOM E-PIN INDENT #2

DIMENSIONS IN MILLIMETERS DIMENSIONS IN INCHES
SYMBOLS

MIN NOM MAX MIN NOM MAX

A - — 5.59 — — 0.220

Al 0.38 — — 0.015 — _

A2 3.71 3.91 411 0.146 0.154 0.162

B 0.36 0.46 0.56 0.014 0.018 0.022

B1 1.02 1.27 1.56 0.040 0.050 0.065

0.20 0.25 0.33 0.008 0.010 0.013

36.58 37.14 37.34 1.440 1.462 1.470

D1 0.13 — — 0.005 — _

E 15.24 — 15.88 0.600 — 0.625

El 13.64 1.89 14.15 0.537 0.547 0.557

e — 2.54 — — 0.100 —

L 3.18 — 4. 06 0.125 — 0.160

eB 15.88 — 16.89 0.625 — 0.665
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(b) 28 Pin SOP

gl
T~ R
/ \ S|
\ / z
N Sk
JdR\Y
\J’\
\m\ TOP 91.0x0.10~0.15DP \tQ; 000000000000000000
1.27
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(c) 20 Pin DIP
D N
2 —— E
/_l | | —i o~ )
< — I | <
—|—— | ——
3 | | ‘_.‘ |
a | | < N P
| g !
R i |
l B _,l B! e l D1
4 eB I\
0.400 " "
E +\"j\l-' —Et
T
’\\ [(N——T0P E-PIN INDENT 5007
LL'J\; BOTTOM E-PIN INDENT 50.118
DIMENSIONS IN MILLIMETERS DIMENSIONS IN INCHES
SYMBOLS
MIN NOM MAX MIN NOM MAX
A — — 4,57 — — 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
26.32 26.42 26.52 1.036 1.040 1.044
D1 0.43 0.56 0.69 0.017 0.022 0.027
E 7.62 — 8.26 0.300 — 0.325
E1l 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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(d) 20 Pin SOP

(TOP12.650+0.05)

0.508X45°
(BTM12.700+0.05)
\ | 2
] -

HOH AHAH HAA L

lo‘z’fm/p)
0.762+0.076
NI
¢

0.254

|
(

2T~
4 \

\ T
Lo

(TOP7.443+0.05)
(BTM?7.493+0.05)
10.31+0.10

1.524

Y

a |\ 1
HjﬁHHH%HHHéL

V
\

_—
L q

—~—1 |

SEAING PLANE
- - — - — - - - ‘ { ] 005

0.406 ¢ ) 1.270

1.041+0.025

0.1778+0.05
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(€) 14 Pin SOP

Inininininin i

TO0000LC

D
DIMENSIONS IN MILLIMETERS DIMENSIONS IN INCHES
SYMBOLS

e 7° UX) MIN NOM MAX MIN NOM MAX
7 A 1.35 1.60 1.75 0.053 0.063 0.069
Hl|_]| |_|||_|||_| |_> < Al 0.10 — 0.25 0.004 — 0.010
L lll lll | N I - | . - . A2 —_ 1.45 —_ —_ 0.057 —_

B 0.33 — 0.51 0.013 — 0.020

B

c 0.19 — 0.25 0.007 — 0.010

D 8.55 — 8.75 0.337 — 0.344

E 3.80 — 4.00 0.150 — 0.157

e — 1.27 — — 0.050 —

H 5.80 — 6.20 0.228 — 0.244

L 0.40 — 1.27 0.016 — 0.050

Y — — 0.10 — — 0.004

] 0° — 8° 0° — 8°
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<HEEH>
Mikkon = i AR BB AU FIAE D LU R R e oofth: SNRHE A, JRFRefshilias, Eal
BURZ S, ACHIs e s, A5, ek, B T8 T 4eke A
K4 . MAh, Mikkon F= B ANE T H1 T Mikkon 77 i R 30m BE 5 1R sl S 850N A\ 32455, %E
T2, PE I R RS IR A O
Mikkon #1757 768 H B84 5 Mikkon 77 AR s @&, 200 [ AT AR FH XU, [R) B A iy
SEAIRE Mikkon [RIAS A5 HH BAY 45 41 SR IR AT 453 2%
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