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8Bit Microcontroller with ADC
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-TM3: 8-bit, PWM2 (period) & 4
-TM4: 8-bit, PWM2 (duty) & 5 #e
-TO: PWM2 472 4t
® i MEN SR AN WTD 25T — A
RC #ik @i (X WDT 1. £ 8 A& I my it
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WDT i i J5 3

® Pk
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(d) LA L s a5 et vh
/O [ 29 JHfr
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PWM: P/ MEiE 7 8bitX 8bit f
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J& o BT I P AT U B AR Ul PR
TAE
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-A 1 (PA7T~PAQ) JHIf7 AR A i

- WDT #i H

-i_WDT %

® 5000: 500KHZ %kt Crl i)
® CLO: R

® [fEi/kiEH: 2.2V ~5.5V

® [{ElEJEH: -40C~+85C
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2. B
VDD
CPU
CORE GND
ROM < RESET
2K x 16 bit RESET
< 0OSC1
RAM osC
128 Bytes S OSC2
STACK Clock& [€ EXT_CLK
& PC Timer > TO
PAO~7
Watchdo
PBO~7 /0 Port Timer °
PCO~7
PD0O~5
> PWM1
A/D Converter PWM output
» PWM?2
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3. Whre X & BRI

PD3/ADC11
PD2/ADC10
PD1/ADC9
PDO
PA2/ADC2/INT2/PWM2
PA1/ADCYTINT1
PAO/ADCO/INTO
VDD
VSS
OSC1/PBO
0SsC2/PB1
RESETB/PB2
PB3/Vin3+
PB4/Vin3-
PB5/Vout3
PB6/V out4

PD2/ADC10
PD1/ADC9
PDO
PA2/ADC2/INT2/PWM2
PA1/ADCI1/INT1
PAO/ADCO/INTO
VDD
VSS
OSC1/PBO
OSC2/PBl1
RESETB/PB2
PB3/Vin3+
PB4/Vin3-
PB5/Vout3

N
1 32
— 2 31
— 3 30 =
—4 29
—5 28
— 6 27 43
— 7 26 [
— 8 25 [
—9 24 —
— 10 23 [
— 11 22 ™
— 12 21 ™
— 13 20 3
— 14 19 —
— 15 18 —
— 16 17 —
PDIP32  SOP32
——
11 28 ™
— 2 27 3@
— 3 26 ™
— 4 25 @
— 5 24 @
— 6 23 ™
— 7 22 @
— 8 21 @
— 9 20 O™
— 10 19
— 11 18
— 12 17 @3
— 13 16 ™
— 14 15 @
SOP 28 PDIP28

PD4
PD5
PA3/ADC3/INT3
PA4/ADCA4/INT4
PA5/ADCS/INTS
PAG/ADC6/INT6/PWM 1
PA7/ADC7/INT7
PC7/ADC8/CLO
PC6/Vin2+
PC5/Ext_clk/Vin2-
PC4/Vout2
PC3/Voutl
PC2/4500/Vinl-
PCUTONinl+
PCO/Vind+
PB7/Vind-

PD3/ADC11
PA3/ADC3/INT3
PA4/ADC4/INT4
PAS/ADCS/INTS
PA6/ADC6/INT6/PWMI1
PA7/ADC7/INT7
PC7/ADC8/CLO
PC6/Vin2+
PC5/Ext_clk/Vin2-
PC4/Vout2
PC3/Voutl
PC2/4500/Vinl-
PC1/TO/Vinl+
PCO
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" "vss—d1 = = 20 =
I OSCLUPB0 ] 2 19 =
| OSC2/PB1 — 3 18
| RESETB/PB2 ] 4 17 =
T PCUTONinL+ —5 16 3
PC2/4500/Vinl- — 6 15

PC3NVoutl — 7 14 4

PC4/Vout2 ™/ 8 13 &3
PC5/Ext_clk/Vin2- — 9 12 ™

PC6/Vin2+ — 10 11 =

PAO/ADCO/INTO I
PAL/ADCUINT1 |
PA2/ADC2/INT2/PWMG?2 |

PDIP 20/SOP 20

S a—
PAO/ADCO/INTO / 1 14
VDD /[ 2 13
OSC1/PBO 3 12
OSC2/PB1 ™ 4 11
RESETB/PB2 — 5 10
VSS 36 9
PC7/ADC8/CLO — 7 8

INIRIRINININ!

SOP 14

PA3/ADCS3/INT3
PA4/ADCA/INT4
PAS5/ADCS5/INTS
PAG6/ADC6/INT6/PWMG1L
PA7/ADCT7/INT7
PC7/ADC8/CLO

PAL/ADCLINT1
PA2/ADC2/INT2/PWM2
PA3/ADC3/INT3
PA4/ADCA4/INT4
PA5/ADCS5/INTS
PAG/ADC6/INT6/PWM 1
PA7/ADC7/INT7
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4. BHrieH
RV 45 FR /0 | MfrREL Ui H
PAQ/ADCO/INTO ~ 1OWAOE G AN & Ehikmn
PA1/ADC1/INT1 2. AT AR i (EFR)
PA3/ADC3/INT3 ~ 110 A 3. AME TN GEFD
PA5/ADC5/INTS5, 4. AIDHE ki N
PA7/ADCT7/INT7
LAANOI Cag AR A Rk s
2. TR AR B e il ()
PA2/ADC2/INT2/PWM2
110 A 3. MBI N GEED
PAB/ADCS6/INT6/PWM1
4. AIDEAfd N\
5. PWM1 & PWM2#iH!
1OWAIOE G AN & Ehikmn
OSC1/PBO I, 1/0 C
2. PG AN
1OWAIOE G AN & Ehikmn
OSC2/PB1 0, II0 C
2. Peg st
1.4
RESETB/PB2 | B

2. RGR AL

1.PB3~PB4EXLHI/O 1 g AL R &4 _Lhrik i)
I/O A 2. 1A 5 He A 283 Vin3+,Vin3-3t
LERXAR T by B BH AR 2 H sh2E 11

PB3/Vin3+
PB4/Vin3-

1.PBS/ &M IO g AR & BRI
PB5/Vout3 I/0 E 2. AT 5 L i 283 Vout3 3L =
FEXAMEC Bhr ERHAR R 2 B sh2k 1k

1.PB6/Z X IO g AR & B Rk 1)
PB6/Vout4 I/0 E 2. A 5 b 284 VoutddL =
ERXAMEC Ehr ERHAR R 2 B sh2k 1k

L.PB7/2 XU mI/O T R AKX A _LHagmn
PB7/Vin4- I/O A 2. 47 55 Ee g 284 Voutd- =
LERXAR T by B B 2 H sh 2k

L.PCORXIAIIOE g AR & Ldik )
PCO/Vind+ 1/O A 2. 47 55 Ee i 444 Voutd+3L =
LERXAR R by B B 2 H sh 2k 11
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8Bit Microcontroller with ADC

1.PC1~PC2EM N0 iy AN N Fprik i)
2. 047 5 b A8 1 Vinl+,Vinl-dt=
3. MMPAT I L #s i fie, PCL~PC2¥AREFH, Vinl+,

PC1/TO/Vinl+ _ . TN . o .
B G250 110 Vinl- 2R, 7EIXAMK T Bdr rBH A2 B 34t
1k
4.TO (PWM2HIKi/2) HPCL1it=
5.5000 (500KHzI i) HPC2it=
1.PC3ZMMNON Ca AT A Ehikmd
PC3/Voutl I/0 2. 547 5 L 481 Vout1 3L =
FEXABET oy B BH A K 2> [ 328 1
1.PCARMANON Ca AR A Ehig i
PC4/Vout2 110 2. AT 5 Eh i 252 Vout2 3t ==
LEXA BT By B BH AR K 2% F 828k
1. PC5~PC6ZX A0 i ABL T &4 FREmD
PCE/EXT CLK/Vin2- 2. LT 52 Vin2+, Vin2-3L =
PC6/_Vin2+ 110 3. WHAEH L ThRE, PC5~PCEKG2E 1L, Vin2+, Vin2-
SR, EIXAMRECE BRI S A AR L
4. EXT_CLK (AhirthimA) HPC5LTE
1. BUAI/OH CRABIN 247 Rk I
PC7/ADC8/CLO 110 2. AIDFEHAs N
3. CLO (R #nt) H5PC7ILE
PDO 110 1. IO H Gt AT 257 bk s
PDUADCI-PDIADCLL | 16 1. BUAI/OH CRIABIN 247 Rk I
2. ADE LA I
PD4~PD5 110 1. WEIIOH Gt AR 257 bk s
VDD P CEREETTN
VSS P 3TN
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A EAER

VDD

Pull-hi gh 4' Long channel
enable

VDD
in Output disable
(input mode)
Data—
Pin circuit Type B
\V

Digital |
input

Pin circuit Type D

VDD

Pull-high enable D_{ g
Long channel
Anaog enable
VDD

And |
nOS?pﬁrt]%?s&)I e
(input mode)

Data—
N
Digital input
Analog enable
Analog input AN\

Pin circuit Type A
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VDD

Pull-high enable :l > él
Long channel
crystal enable

Output disable
(input mode)
crystal enable
Data —

Digital input

crystal enable

Pin circuit Type C

VDD

Pull-high enable :l ) él
Long channel
Analog enable

. VDD
Output disable
(input mode)
analog enable
Data —
N

Digital input \Qll

Pin circuit Type E
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5. Bz

MK7A23P it il A R4 28, 2 i SR 74 2% (ROM) FIEHEAAiE S (RAM). FEFAEE 28 T 176
Fe Biaa Kb Wi i, e R SE K 2048 X 16bits, AN EHEE I F] bank. 7R L 179(51+128) X 8bits,
EALFER R T e 2 AT SR I B A A 2% o

5.1 RS (ROM)

A RIS R AT AE R AT P o BEP ATk 4 HLRE — NI S ARCE, SRR T AR 1A P s
FIAH A 1) o FEPP23E ok e WA ol W I — e i & 2 . BRI (PCO A 1lbit, BREE SR
JIT 4 1024 X 16bits {7 B bk A s & AT LUE T RE e A7 s HOAT AT 3 7
RESET [ 47> 000H, Ik a) AL T 004H, BRZ W Fros:

RESET VECTOR OO0OH

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 7EFH
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5.2 FEFMEE (RAM)

A BT AL S HT R 179X 8bits, ‘T VA PR 2475441,
51X 8bits [IFF AT 728 o
BEATAE AN FTR

FFIR A7 (R AR AF A 2 B B A s A Kl

—FfJ& 128 X 8bits i —BAE ks, H—Fh2

OOH
Special Purpose
Register
3FH
40H
General Purpose
RAM
BFH
521 FFBREFMER
Name Addr Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit0
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 - - - - - A10 A9 A8
STATUS $03 - - - TO PD z DC c
FSR $04 D7 D6 D5 D4 D3 D2 D1 DO
I/0 PAD & Control
Name Addr Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit0
PA _DIR $05 IOA7 IOA6 IOA5 I0A4 IOA3 CA2 IOAl IOAO0
PA_DAT $06 DA7 DAG6 DA5 DA4 DA3 DA2 DAl DAO
PB_DIR $07 I0B7 IOB6 IOB5 I0OB4 I0OB3 - I0OB1 I0OBO
PB_DAT $08 DB7 DB6 DB5 DB4 DB3 - DB1 DBO
PC DIR $09 I0C7 I0C6 I0C5 I0C4 IOC3 I0C2 I0C1 I0CO
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PC_DAT $OA DC7 DC6 DC5 DC4 DC3 DC2 DC1 DCO
PD_DIR $0B -- - IOD5 IOD4 IOD3 I0D2 IOD1 I0DO0
PD_DAT $0C - - DD5 DD4 DD3 DD2 DD1 DDO
Timer O: 16-bit Timer
Name Addr Bit 7 Bit 6 Bit5 | 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 Bit5 | Bit4 Bit3 | Bit2 | Bitl | BitO
TM1_CTL1 $15 TM1_EN WR_CNT |SUR1| SURO | EDGE |PRE2| PRE1 | PREO
TM1_CTL2 $16 MOD PWM1_0OS i i 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 Bit5 | Bit4 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_0OS| ** i 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

1
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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 [TM1IM/PWM1M| TMOM
IRQF $26 - ADCF |PAF [TM4F | TM3F/PWM2F | TM2F [TM1F/PWM1F | TMOF
IRQM_1 $27 - - - - CMP4M CMP3M CMP2M CMP1M
IRQF_1 $28 - -- - | - CMP4F  |CMP3F CMP2F CMP1F

ADC control

Name Addr| Bit7 | Bit6 | Bit5 | Bit4 | Bit3 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| Bit7 Bit 6 Bit5 | Bit4 | Bit3 Bit 2 Bit 1 Bit 0
CMP_CTL $2F - - - --  |CMP4_E|CMP3_E|CMP2_E| CMP1_E
FREQ CTL $30 | S5000 [500_PR1|500 PRO| -- - 5000 E| CLO_E| TO_E
PA_PLU $31 UA7 UA6 UA5 | UA4 | UA3 UA2 UA1 UAO
PB_PLU $32 UB7 UB6 UB5 | UB4 | UB3 - UB1 UBO
PC_PLU $33 uc7 uce Ucs | uc4 | ucs uc2 uc1 uco
PD_PLU $34 - - UD5 | UD4 | UD3 uD2 uD1 uDO
10_CTL $35 - - - - - - CK_FL -
PA_INTE $3A EN7 EN6 EN5 | EN4 | EN3 EN2 EN1 ENO
WDT_CTL $3D | WDTEN | i WDT |i STAB| -- - PRE2 | PRE1 | PREO
TAB_BNK $3E - - - - - BNK2 | BNK1 | BNKO
SYS_CTL $3F CLKS - - - - - STPRC | STPOSC
<7 > =7 RORARAMTH]
“ers ROk 0 (WIRE=0)
5.2.2 4WHEFS
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): M TR HENHRCHRZ a4
@ Bit8 (EXT_CLK): EXT_CLK #iA
12 2009/2/26 Rev.06
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1: EXT_CLK (PC5) W7 st & PCHHii A
0: EXT_CLK (PC5) [ & lI/O I
@ Bit7 (RST_DEF): RESETBJIf7 & X
0: RESETB/& ¥l i A {7
1: RESETB R4 HALHAL
® Bit6~5 (LV1~0): WEMLHIEE (LVR) MK A7 /L )

Bit6 Bit5 .
R0 B R
LV1 LVO
0 0 4V
0 1 RPAT
1 0 2.3V
1 1 RAFEH

< VE > BHHRSZ RS LB, RIS b (1 B R S AE e
® Bitd (WDTE): FHI I g flife/sk il
0: WDT %%}
1: WDT fiifig
@ Bit3 (CPRT): ROM i {4747

0: I
1. %
® Bit2~0 (INRC, FOSC1~0): OSCHM I 2% i ehik ¢
Bit2 Bitl BitO 0SC %7 %ﬁﬁ%ﬁ
INRC | FOSC1 | FOSCO
0 0 0 LS (f&i®) REG8P =32~200KHz
0 0 1 NS (¥ ) R4 =200K~10MHz
0 1 0 HS (%K) RY e =10~20MHz
XE RC I4p:
0 1 1 2 mTeP =32K ~ 10MH
4V RC & 1935 RC il z
1. WMEMNPMEER LS & 4MHz
1 0 0 |LS& WH RC A
2. VG RGN B =4MHz
1. MEMBMER NS & 4MHz
1 0 1 |[NS& WH RC A
2. VIR RGN B =4MHz
1. MEMNBEER HS & 4MHz
1 1 0 HS & B RC A
2. VIR RGN B =4MHz
1. RGNeh =
1 1 1 AW# RC RGP =AMHzZ
2. OSC1 & OSC2 #EAIIOATHE

13
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6. ThEEHHA

IS R E 2 ThAE, WHTER %S, WDT, PWM, ADC, i, Bdi®ni®, 2A, i & STATUS
AR . A PHSTE NI IR
6.1 /OO0
BB 410 BH TEEE A K, AT v A 110 DA R D ek gn e A Hnf il il b9 25 £7 4
AN T, ADC B4 PWM 4t . B 1R RGRALESME RC ik diim A ThiE. C Hiiifi ADC
BN, S00KHZ %, REum e ok PWM fiHiZhfg. D {24 ADC BHUEIAN .
6.1.1 PortA
A LA 3MA/Ea [ E 8N 1/0 1, 4r5l/& PA_DIR, PA_DAT, PA_PLU. A L4 — A #S AT A8k AR
Wik AN B 1O H o BT R WK IX SE AT BB R AN R T, 162 % %5 6.7. PA2 (PWM2)., PA6 (PWM1)
A E A PWM i

A. PA_DIR($05H):

Register Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
PA_DIR |IOA7 IOA6 IOA5 |I0A4 IOA3 IOA2 |IOAL IOAO
® Bit7~0 (IOA7~0): & XA &4 A I 25 th
0: Hith
1: A
B. PA DAT($06H):
Register Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
PA_DAT DA7 DA6 DA5 DA4 DA3 DA2 DAl DAO

@® Bit7~-0 (DA7~0): 3#iggphae
C. PA_PLU($31H):
Register Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0

PA_PLU UA7 UAB UA5 UA4 UA3 UA2 UA1 UAO
@ Bit7~-0 (UA7~0): Lfufiifie/a% 1

0: bfrZkil

1. bFuffine
6.1.2 BHO
B LA 3SR E 7 1/0 1, 4051/& PB_DIR, PB_DAT, PB_PLU. B {4 — A #m % &k — ik
/0 M. B O E A AR, M E % E L. CONFIG_L {4 'E PB2 (RESETB) N R4
BT RHEEEAD sialif N Az, W% 50N, PBO (OSC1) Al PB1 (OSC2) ARz esiifg, RN
RN RC B, PBO M PB1 A& —# /O I,
A. PB_DIR($07H):

Register Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit O
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PB_DIR |IOB7 I0B6 IOB5 |I0B4 |I0B3 - I0B1 I0BO
® Bit7~0 (IOB7~0): & XA &4 A i 25 th 1

0: Hith

1: AN

< 7E > Bit2: WA K AE CONFIG_L bit7 #¥% & & RESET 54N L.
B. PB_DAT($08H):

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

PB_DAT DB7 DB6 DB5 DB4 DB3 - DB1 DBO

@® Bit7~-0 (DB7~0): 3#tgZphae
C. PB_PLU($32H):

Register Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
PB_PLU UB7 UB6 UB5 UB4 UB3 - UB1 UBO
@ Bit7~0 (UB7~0): Fufiifie/ak
0: [k
1. bhfline
6.1.3 CH

C Hf 3N E 84110 1, 43%l/& PC_DIR, PC_DAT, PC_PLU. PC5 (Ext_clk) nJ i & k4h
TR . 2 PC7T~PCO # i B AR AR, A T E Bhi. PC5 A ZMIRE, &N E LT
CONFIG_H bit8 5& 3.

A. PC DIR($09H):

Register Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
PC_DIR l0C7 l0C6 lOC5 lOC4 l0C3 l0C2 l0C1 10CO
@ Bit7~0: & B MAA A L & H
0: Hith
1: N
B. PC_DAT($0AH):
Register Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
PC_DAT DC7 DC6 DC5 DC4 DC3 DC2 DC1 DCO

® Bit7~0 (DC7~0): %t ZErhss
C. PC_PLU($33H):

Register Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
PC_PLU uc? uce uCs uca uc3 uc2 uc1 uco
@ Bit7~0 (UC7~0): L fifig/%il
0: [k

1: bhrflife
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6.14 DH
D3N AFAE M W ESMOM, 205lEPD_DIR, PD_DAT, PD_PLU. AMR4E— A7 #S nl Mk — /0 1 8L
ADCHLFUHIA -

A. PD DIR($0BH):

Register Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
PD_DIR - - IOD5 |OD4 IOD3 |IOD2 IOD1 |IODO
@ Bit6~0 (IOD6~0): i AN E 5 A ik & it 11
0: Hith
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): #fiZZrhas
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): L fifig/% L
0: hHiZkil

1. bhffine
6.2 ERNH/EGRAHE (TML, TM2, TM3)
MK7A23PHE AL Bl I 2/ B A LN B T I I s o T B R — AN e I e 5 25 Ards, TH G IR i e
A LUEINRC, CRYSTAL, ] USRI B, TMOSEL6A & I 2%, KA E N 8% . T A & I #4417 A 3h &
2 REIIEE, TMUTM2RITM3TMAZL & )5 nl SEEIPWMIIfE . 25 77 PEAN % B X B3 1 R FIos :

Latch Buffer

EXT_CLK —»

Timer reload ¢ i Counter latch

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

Instruction read out

Clock Source Select

XL I gs A 2R IhAE, Al ey, PWMET A .
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6.2.1 TMO
TM1 J& 16 f7 58 N8/ 508s, A 5 N afras i E M EiE.

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 | PRE1 | PREO
@ Bit7 (TMO_EN): TimerOffi /2% i1

0: TMO%E

1: TMOffifiE
® Bit6 (WR_CNT): Bifras il RIS ar e as Al fe /45 11
0: Bifrasdicdls s BIvH et T A7 sk
1: W7 A EE S BT A A AP A B
< > AU FERTE ARV B B VAR S R R, A RE LB A A S BT R A AR .
SE P, B & AR TR BN B A Ay T EATERE IR,
@ Bit5~4 (SUR1~0): TMORBhJsk AL

Bit5 Bit4
TMOR8HR
SUR1 SURO
0 0 EXT_CLK (PC5)
0 1 IR OSC1 B, EXT_RC(AE RC M4p#E)
1 0 RC 4MHZ #5%,
1 1 RMEH

< ¥ > SUR1~0 & X TMO i £ o

@ Bit3 (EDGE): Y&l #3454 4 H vt Hs Al Y i TMO Sl 1dr i 42 il 7
0: ARSI AR HL 2] iy FE PN, & I L
1: AR R A B HP I, g I N

@ Bit2~0 (PRE2~0): # & TMOTi/ 4%

Bit2 Bitl Bit0 TMRO AR
PRE2 PRE1 PREO

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 0
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

< 71> iEAEE FRh 235 %) TMOL_LA & TMOH_LA Z {7 4%

< 7£ 2> TMOL_CNT & TMOH_CNT J& H i 27 /7 %

6.2.2 TM1 (8 PWM1 period)

TM1 2 8 fiE A/t ey, 1 4 DA P BcEMmrETE. TML A 244E PWML period 1], 5 TM2 s3]

PWML ¥ .
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) flifig/2%
0: TM1%% -
1. TM1ffifig

@ Bit6 (WR_CNT): {788 E 2T B A s fe/ 22 1

0: BifFEEuE S 21T s S a5 1L
1: BfFE O S BT Bl S A a A e

< 3E > SRR FERNE I ST B SR A AR PG E, A R LB A A BT s Ay A A
SEM g, P o A ER TR s A fr as .

® Bit5~4 (SUR1~0): TMLI&hysiksefs

AN EE BRI

Bit5 Bit4
SUR1 SURO

TM1/PWM1 BHehyi

0 0 EXT_CLK (PC5)
0 1 iIREEE OSC1 B} EXT_RC(WE RC HH4pHi=)
1 0 RC 4MHZ #,

1 1 RAEH

@ Bit3 (EDGE): 45 245k 45 v B84l ] i TMLI el i v s i

0: AP B AP B m P, SERES L
R i N R G A n 1K

® Bit2~0 (PRE2~0): & TMLTii44ii#%

18
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Bit2 Bit1 Bit0

PRE2 PRE1 PREO VL BRI
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 ** i POS3 | POS2 | POS1 | POSO
@ Bit7 (MOD): TMIAJ{EAFBN T s, PWMELBCE MW T.

0: TMLYEE i N TAE
1: TMIZEPWMELR R T4
@ Bit6 (PWM1_0S): #'EPWMLH LLBIHIAIRES
0: BEE WU RS R T, 2ATM2AE I3 H I 528 R (K L
1: BCEAIGGH HPRE AR AT, 2TM25E IS H 528 e v
® Bit3~0 (POS3~0): PWMLfih kil (RAETMLITAE TPWMAL N I A # 3E)
Bit3 Bit2 Bit1 Bit0 PWMLRE
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
< 7E > /5 PWMBEUT, LN EMAELLR N A PWML kb5 sP ek & 4k
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 %57 ft A iar 4748
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6.2.3 TM2 (B PWML1 duty)

TM2 J2 8 fisE IS, A 3 A AEA B E MBI, TM2 1244 PWM1 duty i H, 15 TM1 3L FEFsse
B PWML W%

A.TM2_CTL ($19H):

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

TM2_CTL TM2_EN |WR CNT| SUR1 | SURO | EDGE | PRE2 | PRE1 | PREO
@ Bit7 (TM2_EN): TM2flifigfir
0: TM2%% 1
1: TM2{fifE
< 7E > H{TML1_CTL2 #iE 0 PWM B, ALK A Zhifil. TM2 sltss iich PWML BB ) 5 45 LE T2t
® Bit6 (WR_CNT): Bifras ¥ BT A fras e/ 45 11
0: BFAEE S BT 5 5 A7 4
1: W7 A EE S BT A A Ar A B
< VE > M HETERE N SRR BT AIRES PR, A Rl B R B S BV R A AR . e
i, BUESEIE S A ES BN AR . A AT R E IR
@ Bit5~4 (SUR1~0): TM2i Bkt FAr
Bit5 Bit4
SUR1 SURO

TM2i 8

EXT_CLK (PC5)
PR OSC1 8, EXT_RC(WE RC #ixX)
RC 4MHZ #x,
RAEH
@ Bit3 (EDGE): &l & K 4 Fvt-Has Al ] I M2 Sl dr i 42 il 7
0: ARSI AR HL 2] iy FE PN, & I L
1: AR R A B HP I, g I N
@ Bit2~0 (PRE2~0): i/ #igs s Bl AL

0 0
0 1
1 0
1 1

Bit2 Bitl Bit0 TM2TIA I
PRE2 PRE1 PREO

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. TM2_LA & TM2_CNT ($1AH,1BH)

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

< ¥E > TM2_CNTHER N R FEs

6.2.4 TM3 (8 PWM2 period)

TM3 & 8 AL e as /it Eias, A 4 N AaREEEE. TM3 41E PWM2 period 1, 5 TM4 3L [R#

SZIL PWM2 3% .
A.TM3_CTL1 ($1CH):

Register Bit 7 Bit 6 Bit 5 Bit 4

Bit 3

Bit 2

Bit 1

Bit O

TM3_CTL1 TM3_EN [WR_CNT| SUR1 SURO

EDGE

PRE2

PRE1

PREO

@ Bit7 (TM3_EN): TM3 (PWM2) fiifig/2% 1l
0: TM3%k
1: TM3{fifE
® Bit6 (WR_CNT): Bifras il RIS ar e as e/ 45 11
0: BiAFAAUE S 2T EE T AE A 280
1. BAFREEE S BT HEs A Al ae

< 3E > A RAERE I S O WA IRAS PO E, A RELEB R B S B
B A LA K

we B EEES R EE TR AT
® Bit5~4 (SUR1~0): TM2I a5k #efr

BEL.

Bit5 Bit4 :
TM3/PWM2JH4iE
SUR1 SURO
0 0 EXT_CLK (PC5)
0 1 IR OSC1 B, EXT_RC(WE RC #x)
1 0 RC 4MHZ #:%,
1 1 RMEH

@ Bit3 (EDGE): i #8154 45 Wil s i FH i M3 s s 42 A

0: A ad AR HE - B v HTA R, s ik n
1: AR B S T B T, e L
® Bit2~0 (PRE2~0): # & TM3Tii44ii %

Bit2 Bit1 Bit0
TM3F4SFHR
PRE2 PRE1 PREO
0 0 0 1:1
0 0 1 1:2

21
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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_0OS % % POS3 | POS2 | POS1 | POSO
@ Bit7 (MOD): TM3RJ{EAFKN T i, PWMELBCE MW T.

0: TM37EE et N TAE
1: TM37EPWMEL T T AE
® Bit6 (PWM2_0S): #'EPWM2fith LLBIHI4IRES
0: BEE VIR RS R T, TMARE I3 I 528 R (K L
1: BCEAIGGH PR AR AT, 2TMAE A H 528 e v v
< M > M bits A RGN, AReME N “17,
@ Bit3~0 (POS3~0): PWM2fithlikix's (RATETMILAE T PWMA I A4 4 i )
Bit3 Bit2 Bit1 Bit0 T
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
< 7E1> /£ PWM BT, LN ESWEZLL N A PWM2 ki 5 o 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

< VI > TM3_CNT %7 J i ar 4748
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6.2.5 TM4 (B PWM2 duty)

TM4 J2 8 A B, A 3 AR B E TN EIE. TM4 1244k PWM2 duty A fH, 15 TM3 L FFss:
B PWM2 .

A.TM4_CTL ($20H):

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

TM4_CTL TM4_ EN |WR CNT| SUR1 | SURO | EDGE | PRE2 | PRE1 | PREO
@ Bit7 (TM4_EN): TMA4flifigfir
0: TM4Z%EL
1: TM4{fifE
< VE > Y TM3_CTL2 ¥ &0 PWM B, BbARRE4E A 2. TMA tss i PWM2 BB 1 b3 LL k- 2 ds .
® Bit6 (WR_CNT): Bifras ¥ BT A fras e/ 45 11
0: BFAEE S BT 5 5 A7 4
1: W7 A EE S BT A A Ar A B
< > A HUE ERNE N RS A RS N R, A RE LB R A S BT B A A A . e
i, BUESEIE S A ES BN AR . A AT R E IR
@ Bit5~4 (SUR1~0): TMA4BhjskFAr
Bit5 Bit4
SUR1 SURO

TMARBhR

EXT_CLK (PC5)

PR OSC1 8, EXT_RC(WE RC #ixX)

RC 4MHZ #x,

RAEH

® Bit3 (EDGE): &l #3454 4 Fvt-Has Al I I TMAR Sl dr i 42 7
0: ARSI AR HL 2] iy FE PN, & I L
1: AR R A B HP I, g I N

@ Bit2~0 (PRE2~0): i/ #igs s Bl AL

0 0
0 1
1 0
1 1

Bit2 Bitl Bit0 TMATIA %
PRE2 PRE1 PREO

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. TM4_LA & TM4_CNT ($21H,$22H)

Register Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
TM4_LA D7 D6 D5 D4 D3 D2 D1 DO
TM4_CNT D7 D6 D5 D4 D3 D2 D1 DO

< ¥E > TM4_CNTHAER N RiRFER
C. CMP_CTL ($2FH):

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

CMP_CTL - - - - CMP4_E | CMP3_E [CMP2_E | CMP1_E

@ Bit3 (CMP4_E): thigssaflife/akit
0: CMP4%% 1
1: CMPA{#hE

@ Bit2 (CMP2_E): ltiss2{fife/ 2k 11
0: CMP24% 1
1: CMP21{#fE

@ Bitl (CMP2_E): Ltikgs2{fife/ 2k 11
0: CMP24% 1
1: CMP21{#fE

@ Bit0 (CMP1_E): thissaflifit/akit
0: CMP14% 1
1: CMPL1{#fE
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6.3 PWM Bk 5B RE)D
PWM #HEH TM2 (period) Fil TM3 (duty) &40 W& & 2570y, XA @ n] HAE— e i 2%
i PWM BT Eds . wCE D B Rl .

6.3.1 PWM

DR E 24 PWM AT, WABATASE 8 7 il gi e iy S EE A I . MR G SR A AMHzZ I, B ANEBRE K
ARk, Bk vEEA 0.5us F] 8,192ms. T EEREEE PWM T TAE, 474 TM1_CTL2($16)5k

TM3_CTL2($1D) % B A IXXOXXXX (X FEAH L) . 1S U N dmfeon ol J e i 3«

<Example> 5] 2345 A PWMI 1

& 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 ; W period T A B (R T BRI FFH)
TM1_LA

b01010010 ; WH clk_source=OSC, prescale=4
TM2_CTL

F8H ; WA duty B s U (R EEIFFR)
TM2_LA

TM1_CTL1,b7 ; JF&PWMEIH

82H ; FEHEINTM & PWMLH K7
IRQM
IRQF ;TR WTER i

25
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PWM Waveform

ﬂ_ﬂ_ﬂ_ﬂ_ﬂ_ﬂ_ﬂ_ﬂ_ﬂ_ﬂ_ﬂ_ﬂ_ﬂ_ﬂ_ﬂ_ﬂ_mw

|
) I
Duty counter : _ F8 FEY F8 | FB
| | [
®— Duty (initial state=H) —®1 '
Pwmout: | |
L 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 O
FREQ_CTL S5000 | 500 _PR1 (500 _PRO -- -- 5000_E | CLO_E TO_E
@ Bit7 (S5000): J500KHz# H e 4s

0: B EBS00KHzZI£ME=INRC (Init)

1: B 500KHzIN #5=0SC
@® Bit6, 5 (S500 PR1, S500 PRO): Tl #isyfcAr
Bit6 Bit5
500K hzFig S

S500_PR1 |S500 PRO
0 0 1:2
0 1 1:4
1 0 1:8
1 1 1:16

@ Bit2 (5000_E): 500khziiiiflifie (A7 5PC2IE5)
0: W& LA A —MI/OIfL
1. W LLHIA7 A 500KHZ
® Bitl (CLO_BE): RZW #ifihfiiae (A 5PCTHE)
0: W& LA A —MI/OIfL

1. BCE LA 4 AR SE B

@ Bit0 (TO_E): &t (TO) ffifig/25 ik (WA 5PC1IL=)
0: P& ILIHIA S PCL—I/OMHI{T

1. WEIMMATO GEREa AL, S ETMI(PWM2) THEEA/2)

< VE > TOfS 54 ET, PCLAZBE I,
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6.4 WDT (F|THER )
VDT 27 1 A i 1 B3t 25 5 /S T 90601 8 SR 0 % 0T O AT 0 5 % . WIDTT IR A A — AN 7 (1 9 R C AR 35 48
B A SRR L R BN [ 7 e 2 T B

A.WDT_CTL ($3DH):

Register Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
WDT_CTL WDTEN | i WDT | i _STAB - - PRE2 | PRE1 | PREO
® Bit7 (WDTEN): A i aeflifEfr

0: WDT%%

1: WDT/lifig
@ Bit6 (i WDT): i WDTHfE{fifEhr
0: i_WDT4AIL (WIaH =251
1: i WDT/#ifg
® Bit5 (i_STAB): i_STABMII[H] (7Ei_WDTHI) &AL
0: Mg H]=10ms (HJ4H{E)
1: MEEE A =5ms

@® Bit2~-0 (PRE2~0): WE MR, HT&RC OSC, Arfg HIEHHA &R HEE

Bit2 Bitl Bit0
PRE2 PRE1 PRE1 WOTHA SR
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
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WDT-Wakeup :
(Watch-dog timer wake-up)

Set Config :
WDTE(bit4)=enable
Set Register:
WDT_CTL($3D)
bit7=enable(wdten),
bit6=disable(i_WDT)

SLEEP
NOP

\J
Wait
(20ms*N sleep
time+20msclk
stabletime)
(N=1~128)

Y

System Reset

—p Start
clrwdt

movla  87h; sleep time=2.56s,

wakeup time=20ms
movam WDT_CTL($3D)

Sleep
nop

System reset

28

i_ WDT-Wakeup :
(Internal watch-dog timer
wake-up)

Set Config:
WDTE(bit4)=enable
Set Register :
WDT_CTL($3D)
bit7=enable(wdten),
bité=enable(i_WDT),
Bit5=0(10ms), 1(5ms)

A

novla AOH

movam |IRQM
bc IRQF,5

SLEEP
NOP

\
Wait
(20ms*N deep
time+10ms(or 5ms)
clk stabletime)
(N=1~128)

A

Org 004H (IRQ vector)
bc IRQF,5
IRETI
Next(sleep)instruction
NOP

* CLRWDT

*When wakeup must
CLRWDT, otherwise watch-
dog timer will keep operation

start

clrwdt

movla E7h; sleep time=2.56s,

wakeup time=5ms(bit5=1)
movam  WDT_CTL($3D)

Sleep
nop
clrwdt

ORG 004H
bc IRQF,5
IRETI
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6.5 HAr
DITRHIE T 4RSS SN . EEBSTIIRMKTA23PE AT, Hrill B &K B CONFIG 217 22 1 bit6~bit5. iX
FEREAE AL AL (IS R R, 35 I  DLIRATIRR 2 A AL AT o AN TR (RS2 4 5 Wi 25 A7 o PSS A7 2
TO M1 PD {2 fil sk s 52 7 [ 2200

(1) bEmgfr
(2) MRS AL (LVR)
(3) RESETBJHI A7 Chig \—A> 47 k)

(4) WDT i I 236 HH & A7
System Clock
| Power on reset A

Synchronize with ripple counter

| Low voltage reset

| RESETB pin

Delay for setup time —» RESET

| Watchdog Timer

Internal specific RC
wDT OsC

overflow

RGENEIER
< W > BHIVWBEER R KL20ms, @ HEIEHE L, SRR LI 25, ERTGSE Laf w2z,
I AE I WDT_CTRL ($3DH) W&

ANRIEALEHT HERINME

Address Name Cold Reset Warm Reset
N/A Accumulator XXXX XXXX pppp pppp
OOH 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
o7H PB_DIR 1111 1x11 1111 1x11
08H PB_DAT XXXX XXXX PPPP PXPP
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09H PC_DIR 1111 1111 1111 1111

OAH PC_DAT XXXX XXXX PPPP PPXP
0BH 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

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
27H IRQM_1 xxxx 0000 XXxx 0000
28H IRQF_1 xxxx 0000 XXxx 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 0000 XXxx 0000
30H FREQ_CTL 000x x000 000x x000
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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: AKI; p: JFCRIEUE; 27 o MREESIEIEUE; - ARUT, T €07

6.6 M

MK7A23PHEEE7TFIAMT T (PAO~7), 3%l Py il i /46 ST H 45 vh Wi Fl AR AID e e 2 BT . IRQMATIRQF
AT B PR AR RIS T AT R T (R SOIR A . AR BT IR 1 PAO~7 (K BN AR b i 2, 4R G 1 T SR b i
(PAF; IRQFIfbit 5) Kt . 1l i & ADH AR E KArid (ADCF; IRQF1bit 6), A/DF s Wigly)
Gk, M RADR R, bk,

IRQMAISKALRE/AE - K7, IRQF ISR F W —Firh Wik A= o A AR IRIRQMAS BE SE A AE A 4 b WKE AN o3 K
Ao EARFIRQMIER S AL, IRQFFRAAIRAS XN . B, A MAETMLRITFIATIEG W RIRQMIbit 1
g, it gsis i, SRR S d, IRQFIbIt LS H R, SULFN, KBSk &, g
I3 B P IR AR SR R IIRQF, A5 R R AN 2 TR o o — Pl Bl i RIRQMIFIbit 14K 11, 45 i # ik
W, WAL A, HIRQFHIbIt LB E . B AR Wik A, TR AN S BhE] b ) i

A. IRQM ($25H)

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

IRQM INTM | ADCM | PAM | TM4M |TM3M/PWM2M| TM2M | TM1IM/PWM1M | TMOM

@ Bit7 (INTM): EKJEARENT
0: AR 1L bt i
1: AFRETTA BT

< M > Y PWIEAEEATIN, INTMER 2418 40" B LA sp BT (K R A i se ii)E, IRETHE A H & ik

HINTMA“1”.

@ Bit6 (ADCM): ADC &3t (EOC) HIKiffifi
0: ZEil-rpibr
1: fliBE T

@ Bit5 (PAM): PA Hilli{fifig

31 2009/2/26 Rev.06



OB TR 7 A R A F]
mikkon technology limited o MK7A23P
8Bit Microcontroller with ADC

0: ZEil-rpibr
1: et
@ Bit4 (TM4M): TM4 Ik {fifig
0: ZEil-rpibr
1: et
@ Bit3 (TM3M/PWM2M): TM3/PWM2 H W {fifig
0: ZEil-rpibr
1: et
@ Bit2 (TM2M): TM2 Ik {fifig
0: ZEil-rpibr
1: et
@ Bitl (TM2M/PWMIM): TMLU/PWML H Wr{fifiE
0: ZEil-rpibr
1: et
@ Bit0 (TMOM): TMO Ik i fiE
0: ZEil-rpibr
1: et

B. IRQF ($26H)

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

IRQF - | ADCF | PAF | TM4F |TM3F/PWM2F| TM2F |TMI1F/PWMIF | TMOF

@ Bit6 (ADCF): ADC £ U b i sk ixic
0: &g Wit sk O¢
1: 250l KT
@ Bit5 (PAF): PAO~7 Hkriiiskbric
0: PA kiR
1: PA iR IT
@ Bit4 (TM4F): TM4 ki bric
0: TM4 TRk K
1: TM4 PRI+
@ Bit3 (TM3F/PWM2F): TM3/PWM2 H Wik bric
0: TM3/PWM2 i Hi Hr i sk %
1: TM3/PWM2 i Hi b Wi sk T
@ Bit2 (TM2F): TM3 ik ric
0: TM2 ¥ thHr i =k o
1: TM2 ¥ H Wi sk I
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@ Bitl (TM1F/PWM1F): TM1/PWM1 ' iikzic
0: TM1/PWML it 5l PWML i sk ok
1: TM1/PWML it s PWML Hr i sk T
@ Bit0 (TMOF): TMO i i¥riiskFric
0: TMO ¥ th Hr i =k ¢
1: TMO ¥t Wi Kk I+

C. IRQM_1 ($27H)

Register Bit7 | Bit6é | Bit5 | Bit4 Bit 3 Bit 2 Bit 1 Bit 0
IRQM_1 -- -- -- -- CMP4M CMP3M CMP2M | CMP1M
® Bit7: &

IRQM_1 " [ | IRQM($25) bit7 (INTM)
<F> HHWTIELEZBAT, INTMEENR] “0” B IEHAMTRTHIRE . BITEHRE, IRETHES K B3I
EINTMY 17
@ Bit3 (CMP4M): LLHias 4 Hikrfiifig
0: 2% l-rpibr
1: ffRE T
@ Bit2 (CMP3M): Lt#ias 3 Hlkrfiifig
0: 2% l-rpikr
1: ffREIT
@ Bitl (CMP2M): LL#ias 2 Hikrfiifig
0: 2% l-rpibr
1: ffRE T
@ Bit0 (CMPIM): Lb#ias 1 HIkrfiifg
0: 2% l-rpikr
1: ffRE T

D. IRQF_1 ($28H)

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

IRQF_1 - - - - CMP4F CMP3F CMP2F | CMPIF

@ Bit3 (CMP4F): thA#s 4 HPIi{fifie
0: HLids 4 ki ki
1: HREE S 4 b sRAT T

@ Bit2 (CMP3F): thig#s 3 Hhiki{fifie
0: HLids 3 ki ki
1: HREE S 3 b sRAT T
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@ Bitl (CMP2F): thAg#s 2 Hhikiffifie
0: Lhieas 2 Hrbri sk 56 i
1: ERHAS 2 i k4T IF

@ Bit0 (CMP1F): Lh#ias 1 hikrflife
0: Lhiess 1 sk 56 i
1: EB#As 1 Wil skITIF

6.6.1 AMEBHHT/MREE T AR

AL (PA) $EAESMEHR IR DR 05 5 AL T IR, PAKIAAS S MO SN E R I T4 . M4 b
KA, FEPHEBREI004H (R S A A TIEIRAE R, PARI NS SR O e R D RE TR . (s
SN, SRS RGBS TR, AREERREE A (FHWDT_CTLA A7 4 $3PHIR ED i, P2,
FEFHEBEENI004H . LA SR T oo 152 A LA SR S8 Hh 0BT mloms il T 3 T4
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MOVLA FFH
MOVAM PA_DIR
(Set Port A is input)

A

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

Y

BC IRQF,b5
(Clear port A IRQ flag)

Y

MOV PA,a
(Read port A status)

Y

MOVLA O1H
MOVAM Wake_up

or external interrupt)

(Set port A accept pin wake-up

A

Port A interrupt

is occurred
?

PC=103H

Interrupt Service Routine
(PC=100H)

PC=104H

‘An from INT routine

MOV xx,a

Pl Aty I R A0S v T R
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6.7 ADC
MK7A22P 41t 12/ 38 i F115-bits (11bit + 4bit) P A/DH: s . ADFEHgs 05515, 205 JEAD_CTL1
(29H), AD_CTL2 (2AH), AD_CTL3 (2BH), AD_DATL (2DH) KAD_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 {fifiEfir
0: ADC %% 1
1: ADC fifig
< VB> MR, WADKS ABhIREN €07
@ Bit5 (MODE): ADC faik#efr
0: ADC iliEfER AID Hefie T A
1: ADC i fE R s TAE
<7 > (@) WRILAE “17, Vin Blikss 5 AD_DAT fEELE:, 45 Baifefié /e AD_CTL2 Bit7. Wit &
“07, Vin Ak 15-bit Zhr 25 3T O/ A7 (T AD_DAT Zi 74t
(b) Vin: ADC il i A L
@® Bit3~0 (CHSEL3~0): ADC #if Nl ik #%47

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 O

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

@ Bit7 (RSUT): bR 4 Fihr
0: Vin < AD_DAT
1: Vin = AD_DAT
@ Bitl~0 (CKSEL1~0): ADC ¥l psiik £ A1

Bit1 Bit0O R
CKSEL1 | CKSELO

0 0 RENHh X2

0 1 RYGTEh X8

1 0 RGN X32

1 1 RYNph X128

< JE > FARIN R OE H AR RN R . W RO BRI P N, KR D RS BE o 0 AT A AR B SRS
(1) A/D Hids, AT R
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 ilim A A LFEAL, BB A Port 2 BT NIE 2 oA

Bit3 Bit2 Bitl Bit0
PISEL3 | PISEL2 | PISEL1 | PISELO R
0 0 0 0 BT R port IFFHA
0 0 0 1 ANO
0 0 1 0 AN1
0 0 1 1 AN2
0 1 0 0 AN3
0 1 0 1 AN4
0 1 1 0 AN5
0 1 1 1 AN6
1 0 0 0 AN7
1 0 0 1 ANS
1 0 1 0 AN9
1 0 1 1 AN10
1 1 0 0 AN11

< 3E > S/MEBERE, BT 1O BAIFEHE NIRRT R Sx i N 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 O

AD_DATL

D7

D6

D5 D4

D3

D2

D1 DO

< VE > IEEFAFEAWAMASFER A, WRE R TR, X & 5 ADC JEiE N B RA LR . 7E
ADC il T, ZF17asfifit ADC 34080
E.AD_DATH (2DH)

Register

Bit 7

Bit 6

Bit 5 Bit 4

Bit 3

Bit 2

Bit 1 Bit O

AD_DATH

D14

D13 D12

D11

D10

D9 D8

< VE > IEEFAFEAWAMASFER T, WRE R TR, X & 5 ADC B s N R A LR . fE
ADC il T, ZF17asfifit ADC 34080

Clear Bit 6 of IRQF
(Clear AD Flag)

'

Set AD Register
(AD_CTL1~3)

'

Bit 7 of AD_CTL1=1
(Start AD Covert)

No

Bit 6 of IRQF
=17?
AD end of converting

Yes
A J

Read AD Data

KF: ADCERERRE

38
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6.8 FRFEEWIIRE
MK7A23PH fiLt% A 1Ty fE o
TABRDH & By 79
flEfs (MSB) Mk,
6.8.1 TAB_BNK ($3EH)

A T LLE T ROMZS [0 AT A7 & . TABRDLFR A JE 1 ROMZEAR (I 7715 6
TAB_BNKZi A7 8 Fl -5 X &M1& (3+8=11bits-address bit, 2"'=2Kbytes-data byte)

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): & F A EikHehr
Bit2 Bitl Bit0
BANK #E#
BANK2 | BANK1l | BANKO
0 0 0 000 XXXX XXXX RIEMIE
0 0 1 001 XXXX XXXX RIEMIE
0 1 0 010 XXXX XXXX RIEMIE
1 1 1 111 XXXX XXXX FkGAr B

6.8.2 RIEEHEHEF

DL R ] g R e i 2 Sh RE AW+, TABRDLFITABRDHI) 45 Hoks 2 /& 55HFIAAH (il /£0704H).

#DEFINE TAB_BNK 3EH ;8 Xk, RAM ) 3EH 5E X4 TAB_BNK
BUFA EQU 43H ; EMHbEE, RAM (1) 43H & Sk BUFA
(address) ORG 0700H . 2FM ROM 9 0700H FF A
0700H MOVLA OO0H . fR17 O0H B A ZH 1788
0701H DW 1122H . 17f# 1122H 7£ ROM K9 0701H
0702H DW 3344H . TEf# 3344H £ ROM #9 0702H
0703H DW 6677H : 7% 6677H £ ROM #9 0703H
0704H DW 55AAH . 17f# 55AAH 7£ ROM K9 0704H
MOVLA 04H . fR1F 04H B A 1785 (1RK{rttbit )
MOVAM BUFA . R1FE A FESENBES BUFA
MOVLA OFH . fR1F OFH 2| A 1788 ( Syttt )
MOVAM TAB_BNK . R1E A FESBHHBEE TAB_BNK
TABRDL BUFA ; i) TAB_BNK HEF T #{EMN BUFA IEE bt |
R123 A 1S
TABRDH BUFA ; B TAB_BNK B & F T H{EMN BUFA IEE bt |,

RIFE A FFeR
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6.9 RAEH
MK7A23P#L it Auto-Bank ) e FI X I iR . Auto-bank ()72 B YRR ER, R85 H SMEAEPCIY &
T, AR b o R AR v R R . B I S AT R C AT d RIS it o A 38 mT DAAE [A]— I
(AT SR I 2. #ian, AWRC (AMHz) S HIAE RGN B0, SMTaAR (32KHz) FHAE VIS 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): R PJEIERAL, RAEXENBH (HHFRC AMHZAI i HR) SN ERCHL (A
RC AMHZFIAMERC) TGS
B I X
0: RGMPENHERC 4MHz
1. RGMNHHEOSC CUENAEIAD BiSMERC CREHERCHIAD
PRI A
A
® Bitl (STPRC): RC (WNRC 4MHz) i35 st i
U I 2 BN RCAR A -
0: 4MHz RCHEFIT
1: 4MHz RCH&i 5
FCAd AR
A
< VE > fEWE RC 4R KT, B CLKS #4:3] OSC 4%
@ Bit0 (STPOSC): OSC (#¥k) R AN
WL I BN RCAR A -
0: AMBOSCHHIT CEMPIEIAD) BAMERCIT ERCHIAD)
1: AMEBOSCHeFR (RN A BAMHERCIT (WEHRCHIE)
FCAd AR
A
< VE > 7EE OSC k% KZHl, H5EH CLKS 43 RC k¥
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6.10 BEFiEeEs - PC
MK7A22P45 —AN11-bitsFe /¥ it $ids (PC), 14 PCL (8-bits) FIPCH (3bits). PCJ 't T ¥/ fif (E R 710 IE N .

— BAE I SR PCLIN A, R s S Bb 24 78 DU .

Exl: PCH=01H, PCL=02H+10H=12H, F¢F¥k%IPC=112H
Ex2: PCH=01H, PCL=FOH+30H=20H7 {71, 27K BkE|PC=220H, {HPCH{/jIH &01H
<7 > (@) HIAT IRET A1 IRETI, PCH Ediks AN aah

(b) ##AT LGOTO, LCALL, JZ, JC FI RET, PCH ¥ (EXsn At 5ol 5

~l 1:

PLURFEFFUE ] PCL AT PCH Qi) 78 B BRI (K34 N T4 .

#DEFINE
#DEFINE
#DEFINE
(address)

1COH

1C1H

1C2H

1C3H

1C4H

1C5H

P1:1C6H

210H

PCL

PCH

ADMIN

MOVLA

MOVAM

MOVLA

MOVAM

DEC

ADD

NOP

MOVLA

01H
02H
41H

HIGH P1

PCH

4BH

ADMIN

ADMIN, a

PCL,M

OO0H

;o U, RAM 1) 01H 5 Xk PCL
;o Uk, RAM ¥ 02H & Xk PCH
; ) PCL 44k

s ORAT P1 (1C6H) iy Wbl 2] A 754748

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

L ARAE A AT E] PCH Ch T3 PCL 4 Bk
B, AR B ER s k2] PCHD

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

. 17 4BH F| A %47 4% (ADDAM PCL, M [fitshit
J& 1C5H, #E#Bk%] 210H, PCL #4n 210H-1C5H
=4BH)

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

; fE4% PCL #:1%:

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

; ADMIN-1 (ELIERIBER A LA 1C6H, AN 1C5H,

[5 It 1C6H+(4BH-1H)=210H)

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

; PCL H A A48 190, 45 3441 PCL

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

; Bk%] 0210H

: PC=1C6H, PCL=C6+4AH=10H ¥ #fr 1, B
F PCH #1#t, PCH=01H, Fi& PC &< {7 kbt # 2
PCH+PCL’s #{7=02H. FEFFHikE] PC=210H

; &I Re

: PC=210H, PCL=10H, PCH=01H
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~2:
LAURFEF UL W] PCL ORI PCH il 76 HRG  (FHF F TAE
(address)
1COH MOVLA 03H R4 03H 5 A %1748
. PC=1COH, PCL=COH, PCH=00H
1C1H MOVAM PCH | {147 A %5748 5] PCH
. PC=1C1H, PCL=C1H, PCH=03H
1C2H MOVLA 4BH {177 4BH 5 A %775
. PC=1C2H, PCL=C2H, PCH=03H
1C3H MOVAM ADMIN - W% PCL
. PC=1C3H, PCL=C3H, PCH=01H
1C4H DEC ADMIN, a ; ADMIN-1 (ELIE(RIBRIR % £ 75 1C6H, AS7E 1C5H,
[t 1C6H+(4BH-1H)=210H)
: PC=1C4H, PCL =C4H, PCH=03H
1CSH ADD PCL,M L PCL JI] A 2i 77 48100, 45 R A7AK 15 PCL
. PC=1C5H, PCL=C5H, PCH=03H
1C6H NOP ; WEF) 410H

: PC=1C6H, PCL=C6+4AH=10H ¥ #fr 1, B

Fi PCH ##t, PCH=03H, Fi& PC FiF bt

PCH+PCL’s #{7=04H. FEFF¥k3] PC=410H
410H MOVLA 00H , Fi&ThRewtoy

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

i 3:
DL R FEFUE] PCL A1 PCH Wi A 2547 a8 T4
(address)
018H MOVLA 02H o A7 O2H 5] A 274728
019H MOVAM PCH L ARAE A FFAFEEE] PCH (& HshE 2 200H, [KIA7
fik “02H” % PCH)
01AH MOVLA O0H . {547 OOH 5] A 27472
01CH MOVAM PCL o ARAE A FFA7EEE] PCL (Tigitbhib /& 200H, [RHA7
fit “O0H” #| PCL)
01DH NOP ; BkE] 200H
200H MOVLA OOH ; HiEThaeds
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6.11 STATUSEfFER
STATUSZ 7 8L i — A& kR (2D, HEIARIE (C), PIAHERIARIE (DC), Hiibfid (PD), i
IR HFTRIE (TO) MIBRIZ L, EHT IR E A,

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

STATUS - - - TO PD z DC C
® Bit4 (TO): Eiaess kRt fr
® Bit3 (PD): Hurdifricfs

T PD Ut
0 0 FEREIR AL A WDT 52 i s
0 1 FEHE AL WDT 2 i i
1 0 FEMEIRA K 145 RESETB A —A> “{K i~ F”
1 1 A
Unchanged | Unchanged |fr# iAo 4T RESETB A —4> “fIGH-”

® Bit2 (2): Fhridhi
0: BHHEMELE RAJEO
1. HREIELRIEO0
® Bitl (DC): VUM AL 5 PULT 5 AT i A
nfe4:
0: JCPUpr A KA
1: POprdtfr ke
AR 4
0: DURLASAr KA
1. JoDUfrfE A kA
® Bit0 (C): B HEAFRIdSr
nfe 4
0: JoiEfr KA
1: M MSB A7k
AR 4
0: MMSBfE{ &4
1. ok
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7. WK

JUMP INSTRUCTION

Call subroutine. However, LCALL can .
LCALL | addressing 16K address 2 None OLii iili i i
LGOTO | Go branch to any address 2 None 00ii i il 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
COMM, m ~(M) — (M) 1 Z 1010 0101 MMMM MMMM
IOR M, a (M) or (acc) — (acc) 1 Z 1011 11120 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
RLM, a m[6:0] — acc[7:1] 1 None 11120 0000 MMMM MMMM
m[7] — acc[0]
Rotate left from m to itself
RL 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] — ¢
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]
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]
SL1 M, m Rotate left from m to itself 1 None 1110 0111 MMMM MMMM
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m[6:0] — m[7:1]
1 — m[Q]
Rotate right from m to acc
RR M, a 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
m[0] — c,
RRC M, a 1 C 1110 1010 MMMM MMMM
¢ — 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
CcC— m[7]
m[7:1] — m[6:0]
Rotate right from m to acc
SRO M, a 0 — acc[7] 1 None 1110 11200 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 — acc[7] 1 None 1110 1120 MMMM MMMM
m[7:1] — acc[6:0]
Rotate right from m to itself
SR1 M, m 1 — m[7] 1 None 1110 1111 MMMM MMMM
m[7:1] — m[6:0]
m[7:4] — acc[3:0]
SWAP M, a m[3:0] — acc[7:4] 1 None 1011 1200 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 iiii 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

45
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ADDLA | Immediate + (acc) — (acc) C,DC, Z 1111 1010 MMMM MMMM

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

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

CLRA Clear accumulator Z 1010 0010 0000 0000

NI

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
ACC[3:0] <— ACC[3:0]+6,
DC1=~DC
else
ACC[3:0] < ACCJ3:0],
DAA M, a DC1=0 1 C 1101 01120 MMMM MMMM
If ACC[7:4]+DC1 > 9 or C=1
Then
ACC[7:4] < ACC[7:4]+6+DC1,
Cc=1
else
ACC[7:4] <— ACCJ7:4]+DC1,
c=C

Decimal Adjust M to memory
If ACC[3:0] > 9 or DC=1
Then
M[3:0] <- ACCJ3:0]+6,
DC1=~DC
else
DAA M, m M[3:0] < ACCJ3:0], DC1=0 1 C 1101 0111 MMMM MMMM
If ACC[7:4]+DC1 > 9 or C=1
Then
M[7:4] <— ACC[7:4]+6+DC1,
C=1
else M[7:4] < ACCJ7:4]+DC1,
Cc=C

Decimal Adjust M to ACC
If ACC[3:0] > 9 or DC=0
Then
ACCJ[3:0] < ACC[3:0]-6,
DC1=DC
Else
ACC[3:0] <= ACC[3:0], DC1=0
If ACC[7:4] - DC1 >9 or C=0
Then
ACC[7:4] < ACC[7:4]-6-DC1,
C=0
else
ACC[7:4] < ACC[7:4]-DC1,
C=~C

DAS M, a 1 C 1101 1110 MMMM MMMM

DAS M, m Decimal Adjust M to memory 1 C 1101 1111 MMMM MMMM
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If ACC[3:0] > 9 or DC=0
Then
M[3:0] < ACC[3:0]-6,
DC1=DC
else
M[3:0] < ACC[3:0], DC1=0
If ACC[7:4]-DC1 > 9 or C=0
Then
M[7:4] < ACCJ7:4]-6-DC1,
Cc=1
else M[7:4] < ACCJ7:4]-DC1,
C=C
DEC M, a (M) - 1 — (acc) 1 Z 1010 1100 MMMM MMMM
DEC 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 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
MOV2 M, a (M) — (acc) 1 None 1111 01120 MMMM MMMM
MOV2 M, m (M) — (M) 1 None 1111 0112 MMMM MMMM
MOVLAI Immediate data — acc 1 None 1111 0000 iiii iiii
SUBLA (immediate data)-(Acc)—(Acc) 1 C,DC,z 1111 0100 iiii i
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 | TO,PD 1111 1111 1111 0000
RET 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 | TO,PD 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
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 lor2 None 1010 1120 MMMM MMMM
DECSZ M, m (M)-1— (M), skipif(M)=0 lor2 None 1010 1111 MMMM MMMM
INCSZ M, a (M) + 1 —(acc), skip if (acc) =0 lor2 None 1011 0020 MMMM MMMM
INCSZM, m (M) +1— (M), skipif (M)=0 lor2 None 1011 0011 MMMM MMMM
TMSS If (acc) =0, skip next instruction lor2 None 1011 1000 XXXX XXXX
TMSC M If (M) = 0, skip next instruction lor2 None 1011 1001 MMMM MMMM
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8. A4

8.1 #ZXEAHEM

EEN/E SN A Vss-0.3V to Vss+5.5V B ... —40°C to 125C
EINHE ... Vss-0.3V to VDD+0.3V  TAEEFEF ... —40°C to 85°C

< 3E > XEOGRRBUEME, B RO E” FRE IVEE 2o R g s E . AT O
IEFFNHIERAN), B A I BERA IF AN R B8 R AE i 25 1 T 2 e A IRl ek

8.2 HULHHFE
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Test Conditions ) )
Symbol Parameter Min. | Typ. | Max. | Unit
VDD Conditions
fsys =4AMHZ 2.0 5.5
VDD Operating Voltage fsys =BMHZ 2.5 5.5 V
fsys =12MHZ 3.3 5.5
| Operating Current 3.3V | No Load, fss =32KHZ 10 A
7
oPt (Crystal OSC) 5V ADC disable . 26
| Operating Current 3.3V | No Load , fsys =4MHZ 0.8 A
2 m
® (Crystal OSC) 5V ADC disable 1.7
| Operating Current 3.3V | No Load , fsys =4MHZ 0.8 A
3 m
> (RC 0SC) 5V ADC disable . 14
Operating Current No Load , fsys =8MHZ
Ibpa 5V ) 3 mA
(Crystal OSC) ADC disable
Operating Current No Load , fsys =12MHZ
Ibps 5V ) 4.2 mA
(Crystal OSC) ADC disable
Vil Input High Voltage 5V I/O Port 2 vdd
Vi Input Low Voltage 5V I/O Port 0.8 V
WDT disable 1
5V
WDT enable 6
Ists Standby Current UA
WDT disable 1
3V
WDT enable 2
I Input LeakageCurrent 5V Vin=VDD, VSS 1 UA
Voh=5V 9.9
I/O Port Driving
lo 5.5V Voh=4.5V 17.6 mA
Current
Voh=4Vv 24.8
Vol=0.5V 24.5
I/0O Port Sink
lov 5.5V Vol=0.75V 35.3 mA
Current
Vol=1V 43.8
) ) 3V 80 100 120 KQ
Rpy Pull-high Resistance
5V 30 50 70 KQ
Vap A/D input Voltage -- 0 VDD \
Rap Resolution 15 Bits
DNL A/D Differential Non- Linear -- 4 LSB
INL A/D Integral Non- Linear -- 6 LSB
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) 3.3V 200
laDc A/D Operating Current UA
5v 700
Comparator Input Offset
VOSV -- -30 -- 30 mV
Voltage
Comparator Input Voltage
Ve -- 0.2 -- |VDD-0.7{ V
Range

8.3 AU HAFH
Test Conditions . .
Symbol Parameter — Min | Typ Max | Unit
Conditions VDD
5V 32 200
fsys1 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
fsys3 System Clock HS Crystal mode Mhz
5v 3.4 4 4.6
fsysa System Clock RC mode Mhz
2.2V 3.4 4 4.6
. 5V
Tt Watchdog Timer 20 mS
3V
. 5V
Tint Reset Hold Time 20 mS
3V
Tap A/D clock period 3 us
Tapc A/D Conversion Time 34 taD
Tapcs A/D Sampling Time 8 taD
A/D clock period(Fast | System-clk=4MHZ,
F Tao 2 us
mode) Clksel=01(4MHZ/8)
A/D Conversion Time
F Taoc 50 us
(Fast mode)
F Rap Resolution (Fast mode) 8 MSB
Comparator Response
Tcomp ) 3 us
Time
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8.4 4 RC FH#

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) 1IMHZ

60K 0.1u (suggest) 2MHZ

32K 0.1u (suggest) AMHZ

18K 0.1u (suggest) 8MHZ

14K 0.1u (suggest) 10MHZ
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8.5 AT HIHRY 2% H 5%

AN
VDD 0sc?2 L ﬁﬁ*
N L]
R1
T Gp
RESETB 0OSC1 I
Crystal mode =
VDD OSC 2
N R2
R1
RESETB 0OSC 1
1
C1 c4
I RC mode I
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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8.6

Frequency (MHZ)

Internal RC Electrical Characteristics
(Ta= -40°C ~ 85°C, VDD=2.2V ~ 55V , VSS=0V)

Temperature -40°C 25°C 85°C

Internal RC 4.6MHZ 4AMHZ 3.4MHZ

50 +

45 1

35 +

30 +

-40 -20 0 20 40 60 80 85

Temperature (°C)
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8.7

LVR (V)

LVR Electrical Characteristics
(Ta= -40°C ~ 85°C )

Temperature -40°C 25°C 85°C
LVR 2.67V 217V 1.7V
3.0 +
25 +
20 +
1.5 +
1.0 +
-40 -20 0 20 40 60 80 85
Temperature (°C)
VDD
D1 R1
1N4148 10K
L Resetb
—| C1
T O0.luf
Reset Circuit
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Timming :
1.LVR on
VDD ,

VLVvR =2v

Interal-reset

g— 20ms —P»

2. LVR off
|
2y |
| |
Reset Pin ! max :
' 10ms |
|
|

Interal-reset [
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