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A% 8KB

A A EEPROM ZJFEH) 0] 45 FEAA g 5%
f1256B RAM #98 (/75 #14%

e RHIE
® [ {EHJE: 2.4V ~55V
OB38A08A2WO08, 7E 4.5V~5.5V, & d g n] 52 F 8MHz 1T
1E 2.4V~4.5V, i &iffE ] 2R 8MHz 2T 5%
iR 4MHz 1T
FOKI 8052 4 12 Meh&hy, MLBAMAE 1200 © FIE LT, RiTL 8MHz
B KSHARO R AP BRI, TR ® 18T BTG
54, 8052 (7G4 M 12 B 24 Mt 4b 48052 1 @ IROBEIEA MCS-51
RAGA T T SR e 2 T, wo et ®  WEBMHZRCIRG &, JOTde T /i
BRI, FIAT A O I Bl 2 7 ®  8KB Y IIH)Y E AR ARl A5 R A
®  256B FTiMAR#HENR) 8052 RAM
% OB3BA0BAZ & — MUK 8 Rrifaiagpy,  ® N 1G-DILEURNRE (DPTROSDPTRL)
RN 8 AR, PTG Asms1 @ DADIULIBAEAOH AT BT M IAche A A
54 HA75 MCS - 51 HF s 4 1 5 ® U/ 16-bit RS &/t A (iTiFdR 0, 1, 2, 3)
® 5% 6 GPIOs(8L #2& /1), GPIOs A& #E YA
s B ARG e, FER. SR, BRI O
J \. (J:ﬁ)
8\;‘\/"\‘3’*08’*2'““'“ o E AT GBI T O & ShERTh 1
v — o A o WIYFINE I TME 2 (WDT)
‘ f;gﬂ;ﬂjiw =24V~ 55V} ®  AICED (EIMHLE
= ) R ES
k: #347% 305 4 {as table below } o> 28 1Ob.lt %%lﬁﬁ%U(PWI\\Q S
P ® 3% 16bit LLE(PWM)/Hi 3K/ E I fE(CCU)
s ® 4% 12bit HIE T (ADC)
U o7 TR o i LAl I ICP J EEPROM Ui
WW: JH(01-52 ® i LYELMI HILAE(ICE) & F LAEL M T fik(OCD)
+JH(01~52) © {5 HhLE TG HUJE T (LVIILVR )
. ® EINESD MEfgiEIT 4KV
Postf Pack
Osé . SOF? ((:15?3 ?nn) o IR AR
© LI H ALY R R A
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Brighten Your Life

OB38A08A2
A% 8KB

A A EEPROM ZJFEH) 0] 45 FEAA g 5%
f1256B RAM #98 (/75 #14%

(1> On-Bright

Fnu EEZKL .............................................................................................................................................................................. 1
FHITZ oo ettt ettt ettt ettt ettt ettt et et ettt et Attt et e et et et et Rt e et et e At et et et e e et et et e et et et et et e e et et e te e et e teteee et et et et et e terene et aterees 1
R 75 = ST 1
1 OO 1
By OO 5
et (o] = = ISR SR 7
BT OO SORTT 11
I = OO ST 11
1.1 NG Wy 2 TR SR 11
1.2 @ 0 OSSR 11
1.3 BT R KA - = <O SO USROS 11
1.4 3 T N T 12
1.4.1 e = A8 o SRR 12
1.4.2 L YA L = OO 12
T T o LT B r= (1 1< 12

1.4.4 Time AcCCESS KeY reQiSter (TAKEY) .. . uuiiiiieeiiiiitiiieete e e s esiiteee e e e e e s s sin e e eaaessin i teaeeeaeeesssnstnaeeeeeessnnsnnrnnneeeees 13
1.4.5 BRAE AL ZFATRE(SWRES) .ottt Sttt ettt ettt ettt ettt eseseseas 13
1.4.6  EXGMPIE Of SOftWAIE FESEL.....eeiiiiiii ittt e e e e s e b e e e e e s st e e e aeeesssnnsteareeeeeeansntaneneeeenan 13

1.5 PR 13

R = e AU OSRRTRSO 15
T e TR 19
3.1 T B ettt ettt ettt ettt ettt et et e st et e kEa et eae et eae et ese et ere et eae et ene et et et ene et et ete e ete et ete et ere et erenas 19
3.2 7 X RO 20
3.3 b o 2 e Y (010 o T = ) JO OO 20
3.4 BOEATAE BT 128 FHT(BON B FFRN....vtie et ittt n e s s s 20

O 1 LU I 3 OO 21
4.1 L 1T OO TR 21
4.2 B AT T A cveevereiteteeteteetete st eteeteteeteseeteseat e tar e s She e ete et ete et ete et ebetete et eteetese et eaeeteaeeteAeebe e etensete s ebe s eteenete st ene et etesteretens 21
4.3 ey RO 22
4.4 8 5 1= L2 SRR 22
4.5 7 1= TR 22
4.6 0 1= 2 A OO OO 23
4.7 B 2 T 2 A7 B% e veretese s oeeete et et et et et et et et e e et et e b et e b e e e s et et et ese et ese et e s et e se et e s et et et et et et et et et e et e s e et ene et ereeteneeens 24
4.8 Byl OO TEU RSNSOI 24

TR 1= (@ = OO 25
5.1 BT T B T B it e it et e et ettt e e et et et et et et et et et et et e et et et et et ae et ete et ete et eae et eae et e At et e at et et et et et et ete et ete et ete et ene et ereeteneetens 25
5.2 a7 7 AR 25
(oIl 1 O A1 e et B 1 | M S TR 26
6.1 JEL LN er R i B Ve ekl a2 1 Y, (0] ) TSR 26
6.2 SERT 7 ST EIAS 3 A IUIE ] ZFAE B (TMODS3) .ottt ettt ettt 27
6.3 el T R € kil e e 010 ] ) OO 27
6.4 TEIT 3% 3/HHES 3 1 B AEBE(TCONS) ottt s e en s s 28
6.5 L NG B2 a2 RS 28
6.6 L v O (AT VA=t A 4 OO 29
6.7 L v O R YA L 4 OO 29
6.8 PR 2 (8 AL A B B TEIT /1) ettt ene e 30
6.9 P 3 (PIANIRAL 8 AL TE IS A HT(IUTEIF B3 0)) vttt ettt aesnaenas 30

T A N D o L 5/ v 31
7.1 FEL 5 =R 33
7.1.1 FE I G VTR 33
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‘I; u“-Brluht R eEPROM TR

Brighten Your Life f[]256B RAM Bg8 éz"f_%’,f!/%

7.1.2 T G T B TR, oottt ettt ettt ettt ettt ettt e et ettt ettt et aaes 34
7.1.3 T G T I TR, oottt ettt ettt ettt ettt ettt ettt et e ettt ettt et aaen 34
7.1.4 T T B 2 R B oottt ettt et ettt ettt ettt et et e et e et e e 34

7.2 T oottt ettt ettt e et e et e et e et et e et e e annes 34
7.2.1 B B T 0. ettt ettt ettt e et e et 35
722 B B B TR .ottt e et e et e et e e T 35

7.3 R T B ettt ettt ettt ettt et et et et ettt et et e e et et et et et et et et e et et et et et et et et et ae e eeeen et 36
7.3.1 7y 5= v O OSSOSO TSROSO RO AU UTR SRR 36
7.3.2 A TR Lottt ettt ettt ettt et ettt et et e et et et et et e e en e e en s 36

8. AT oottt e et e e e et 37
8.1 EEATHE LTI AT 4 I T LA oottt ettt e et et e et e et e et e et e bae e et e e en e eeeeene e eeenenas 38
8.1.1 55 vl O SO NP R TR 38
8.1.2 B R Lottt ettt ettt et e et et et ettt e e et et et ettt e et aaes 39
8.1.3 B R 2 ettt ettt e et et e et et et et et e ettt e ettt ettt e et aaen 39
8.1.4 B R Bttt ettt ettt ettt et et et ettt e e et e et ettt ettt e et aaes 39

8.2 EEATRE LTI Z2 BEHLITETIL vttt et e et et e et eee e eee e et S e es bt eee et ee e s eee et e e ee e e et e e et e e ee e e eneeeeenenas 40
8.3 B N i BT T2 <ot e e e e et e e e et et et e et e e eee e eeeeeereeadb e e s e e e EE et e et e et e ettt et e e aeanas 40
8.4 N S sy g o R RO USSR 40
8.4.1 M NI G v I | I T RSOOSR 40

0. B T I B I B oottt ettt ettt e et et e et et et d e e e et et ettt ettt ettt et e et ettt e et e et e e 42
10. BT oottt ettt ettt e ettt et et e et et e tenut et be st iRt et hen e iR e e ettt et e et et et et et e et et e et et et e aen e e et e aeeereneen 46
L0.1 A oottt et bt ettt ettt e et e et e et e aaes 50
11. B B T B T ettt ettt b et ettt ettt et et e et e e 52
I O 1 G s 52 v) TSR 52
11,2 B TR oottt ettt ettt ettt ettt ettt et e ettt ettt et e et aerenans 52
12. FKBE VTR (PVWM) ..ottt ittt ea e a s s s s e s e sttt et et et e s et et et et et et et et et et e s s s e s esesesesesn e s s s s e 53
13. HIC T oot ettt ettt et e et eueeee e e e e e et et e et et et et et e ea e et e eeees e et et et e et eae et e ereer e et et et et er e et e e e e et et eneeane 56
14. LV BT BT <ottt e e e et et et e e e e e e e ee et e e et e e e e eee e e et e et e e et et eeeeeeeeeeeeeeeeeenenens 61
15. R e (Y 5103 TR 62
16. EEPROM ..ottt ettt de e oot et et s et e et e s et e et ettt et ettt et ettt et e et et et et et et et et ettt et e et e et e et ee et en e 67
I ettt et e et e oo Sue s tn e et e et et et et e et et e et e et et e et et et et et e et et et et et et et et er et en et et et et et et et et e et e et e e et ee et eeens 70
D Ut ettt ettt ettt ettt ettt ettt et ettt ettt e et et et ettt e ettt et e et et et et et et et e e e e et et eeneeaaes 70
LVI& LVR H I oottt ettt et ettt ettt et ee et et et et e et et e e et et e et et et et et ee e e et ee e et e et et et et et eeeee e e e e e et et e enee s 71
A C H e oottt ettt ettt ettt ettt et ettt ettt et e et ettt et et et e et et et et et et et et et et et et aes 71
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Brighten Your Life F71256B RAM H 8 1/ #5114
HHRGI WL E
8 Pin SOP
voo [1] O _ 3 00 | B8] Vss
INT1_1/ADC1/P0.1 [ 2 | 2 E g 7 | P0.7/ADC7/PWM1/CC3/T1
INTO_1/RX/IICSCL/OCISCL/TO/P1.2 [ 3| = § O)? 6 | P0.6/ADC6
OCISDA/IICSDA/TX/P1.3 [ 4 | = 5 | P0.5/PWMO/ADC5/CCO

BAE: ) BRMEE R I
(1) OSI_SDA/P1.3 } OCI_SCL/P1.2 TREAI AN ICP Lest ShAEE B, A7 56 s V)48 WL 1/0.
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RGTHER
— <
()
co B 8
X 2 2 gt
A A
A v 4 v v
MAX810 Timer
ART ]
v ¢ 0/1/3

!

I 11

1l

1

)
Port 0 |~ Port0
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A% 8KB
‘I' n“-Brluht A7 EEPROM ZJB5H il 45 FEFA 1 45

Brighten Your Life F71256B RAM #98 (i 4%

BRI

8L Symbol 1/0 Description
1 | VDD || i FYR F
2 | PO.1/ADC1//INT1_1 I/0 | POETAL0 & HEHU HidiE 1 & HhEH T 1(SWAP)

P12 & I ZOSMT I & IIC HATH EhZE &
3 | P1.2/TO/IICSCL/OCISCL/RXD/INTO_1 | /O | ICEFI ICP ZhEERII Bhm N & H3 4785 08 H %
I & HhE 1 BTO(SWAP)

PLOMAI3 & HATH: DiEE WAL & IC HFATHL

4 | P1.3/TXD/IICSDA/OCISDA 110 N M
P54k & ICEF ICP DyfE1ITE 2 M A da i N\
PO A5 & ML HIMIES & 11N #52 M fi 3R/t
5 | PO.5/ADC5/CCO/PWMO WO | .o o AU
BHCIEIEO & T ik R IE0
6 | PO.6/ADC6 I/O | PO 76 & HH: 416
PO IALT & T 4% LAMHBHI A& AL A AL iliE 7 &
7 | PO.7/T1/ADC7/CC3/PWM1 /0 | . N T O
TII 282 S A 3 AR B eIl aE 3 & i ik i il il 1
8 | VSS || A R
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. = OB38A08A2
A 1% 8KB
I' ﬂ“-BrIunt A7 EEPROM ZJBEH il 4 B 4%
Brighten Your Life ﬂ72568 RAM ;‘?98 ﬁj_%’,f‘//#'g
KPR T BE EF A7 2% (SFR)
IR T RE 2 A7 4% 0 A B R TR -

Hex\Bin X000 X001 X010 X011 X100 X101 X110 X111 Bin/Hex
F8 IICS IICCTL IICAL [ICA2 IICRWD IICEBT FF
FO B TAKEY F7
ES8 INTDEG ADCSH EF
EO ACC ISPFAH ISPFAL ISPFDL ISPFC ENHIT LvC SWRES E7
D8 T3MOD PFCON TL3 TH3 DF
DO PSW CCEN2 POMO POM1 P1MO P1M1 ADCSTA ADCC3 D7
C8 T2CON CCCON CRCL CRCH TL2 TH2 PWMMDH | PWMMDL CF
Co IRCON CCEN CCL1 CCH1 CCL3 CCH3 C7
B8 IEN1 IP1 SRELH PWMDOH | PWMDOL | PWMD1H | PWMDIL BF
BO PWMC wDTC WDTK B7
A8 IENO IPO SRELL ADCC1 ADCC2 ADCDH ADCDL ADCCS AF
A0 T3CON RSTS A7
98 SCON SBUF IEN2 oF
90 P1 AUX IRCON2 97
88 TCON TMOD TLO TL1 THO TH1 CKCON IFCON 8F
80 PO SP DPL DPH DPL1 DPH1 PCON 87

Hex\Bin X000 X001 X010 X011 X100 X101 X110 X111 Bin/Hex

E: OB3BAOBA2 ik It 75 174 i) H B K AF PR ik
Firen bk HEE Eiiipa
SYSTEM
SP 81h 07h Stack Pointer
ACC EOh 00h Accumulator
PSW DOh 00h Program Status Word
B FOh 00h B Register
DPL 82h 00h Data Pointer O low byte
DPH 83h 00h Data Pointer 0 high byte
DPL1 84h 00h Data Pointer 1 low byte
DPH1 85h 00h Data Pointer 1 high byte
AUX 91h 00h Auxiliary register
PCON 87h 00h Power Control
CKCON 8Eh 10h Clock control register
INTERRUPT & PRIORITY
IRCON COh 00h Interrupt Request Control Register
IRCON2 97h 00h Interrupt Request Control Register 2
IENO A8h 00h Interrupt Enable Register 0
©O0n-Bright Electronics Confidential Datasheet
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[5 On-Bright

Brighten Your Life

OB38A08A2
A% 8KB

A A EEPROM ZJFEH) 0] 45 FEAA g 5%
f1256B RAM #98 (/75 #14%

TR Hyhk HHEME i::pa)
IEN1 B8h 00h Interrupt Enable Register 1
IEN2 9Ah 00h Interrupt Enable Register 2
IPO A9h 00h Interrupt Priority Register 0
IP1 B9h 00h Interrupt Priority Register 1
ENHIT E5h 07h ENHance Interrupt Type Register
INTDEG EEh 00h External Interrupt Deglitch Register
UART
PCON 87h 00h Power Control
AUX 91h 00h Auxiliary register
SCON 98h 00h Serial Port, Control Register
SBUF 99h 00h Serial Port, Data Buffer
SRELL AAh 00h Serial Port, Reload Register, low byte
SRELH BAh 00h Serial Port, Reload Register, high byte
PFCON D9h 00h Peripheral Frequency control register
ADC
ADCC1 ABh 00h SADC Control 1 Register
ADCC2 ACh OFh SADC Control 2 Register
ADCDH ADh 00h SADC data high byte
ADCDL AEh 00h SADC data low byte
ADCCS AFh 00h SADC clock select
ADCSH EFh 00h SADC Sample and Hold Time
WDT
RSTS Alh 00h Reset status register
WDTC B6h 04h Watchdog timer control register
WDTK B7h 00h Watchdog timer refresh key.
TAKEY F7h 00h Time Access Key register
PWM
PWMC B5h 00h PWM control register
PWMDOH BCh 00h PWM channel 0 data high byte
PWMDOL BDh 00h PWM channel 0 data low byte
PWMD1H BEh 00h PWM channel 1 data high byte
PWMD1L BFh 00h PWM channel 1 data low byte
PWMMDH CEh 00h PWM Max Data Register, high byte.
PWMMDL CFh FFh PWM Max Data Register, low byte.
TIMERO/TIMER1/ TIMER3
TCON 88h 00h Timer/Counter Control
TMOD 89h 00h Timer Mode Control
TLO 8Ah 00h Timer 0, low byte
TL1 8Bh 00h Timer 1, low byte
THO 8Ch 00h Timer 0, high byte
TH1 8Dh 00h Timer 1, high byte
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OB38A08A2

]
I; ﬂ“-BrIunt A% EEPROM pjﬁﬁﬁ?ﬂﬁ%ﬁ#;;;ﬁ

Brighten Your Life F7256B RAM /8 (7 #II4%
TR Hyhk HEME i::pa)
T3CON AOh 00h Timer3/Counter Control
T3MOD D8h 00h Timer3 Mode Control
PFCON D9h 00h Peripheral Frequency control register
TL3 DEh 00h Timer 3, low byte
TH3 DFh 00h Timer 3, high byte
PCA(TIMER2)
CCEN Cilh 00h Compare/Capture Enable Register
CCL1 C2h 00h Compare/Capture Register 1, low byte
CCH1 C3h 00h Compare/Capture Register 1, high byte
CCL3 Cé6h 00h Compare/Capture Register 3, low byte
CCH3 C7h 00h Compare/Capture Register 3, high byte
T2CON C8h 00h Timer 2 Control
CCCON Coh 00h Compare/Capture Control
CRCL CAh 00h Compare/Reload/Capture Register, low byte
CRCH CBh 00h Compare/Reload/Capture Register, high byte
TL2 CCh 00h Timer 2, low byte
TH2 CDh 00h Timer 2, high byte
CCEN2 D1h 00h Compare/Capture Enable 2 register
GPIO
PO 80h FFh Port 0
P1 90h FFh Port 1
POMO D2h 00h Port 0 output mode 0
POM1 D3h 00h Port O output mode 1
P1MO D4h 00h Port 1 output mode 0
P1M1 D5h 00h Port 1 output mode 1
EEPROM
IFCON 8Fh 00h Interface control register
ISPFAH Elh FFh ISP Address-High register
ISPFAL E2h FFh ISP Address-Low register
ISPFDL E3h FFh ISP Data High register
ISPFC E4h 00h ISP control register
TAKEY F7h 00h Time Access Key register
LVI/LVR/ISOFTRESET
RSTS Alh 00h Reset status register
LvC E6h 20h Low voltage control register
SWRES E7h 00h Software Reset register
TAKEY F7h 00h Time Access Key register
lc
AUX 91h 00h Auxiliary register
IICS F8h 00h IIC status register
IICCTL F9h 04h IIC control register
©O0n-Bright Electronics Confidential Datasheet
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[5 On-Bright

OB38A08A2
A% 8KB

A A EEPROM ZJFEH) 0] 45 FEAA g 5%

f1256B RAM #98 (/75 #14%

T Hyhk HHEME i::pa)
IICAL FAh AOh IIC channel 1 Address 1 register
[ICA2 FBh 60h IIC channel 1 Address 2 register
IICRWD FCh 00h IIC channel 1 Read / Write Data buffer
IICEBT FDh 00h IIC Enable Bus Transaction register
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-
‘I; u“-Brluht R eEPROM TR

Brighten Your Life /ﬁ7256B RAM W8 ﬁjfﬁ?’:fl#,?
TheestiR
1. BAHFE

OB38A08A2E —MBAL HITMAL L &%, & B I A7 DI E LA SRR IR DI REZF A7 (SFR) BUTELIE SCRAE LU N 24745 .

1.1 BAREFFES

A g R AR R T N 2k 28K B iR N 2 n] Jn FE A7 it o o

1.2 10M[

983§A08A2ﬁ24\uo [1: Port 0, Port 1. PUARARLZS: 0 1 (brdE 805150 H 1), %, FHR, SICNMIAN. fEET5hE
;Tffgg’gzaoimm%‘Bﬂi@ﬁ%%iﬁ%ﬂéﬁéfﬁwwo T e i F A HLAE ARl 0, FWO T IESD W IA4KY, AT BARIE
OB38A0BA27E i LM N [¥1ih i o

1.3 $RAR4N R %R

R 152 R 55 HLN B 12T, B2 MR Ao 1/ HLES B . OB38A0BA2 N IT~8TIM iz hil#s, RIHL#S FH HA
RNLANES B HA~8 N Bl R I . BRA)AE I, BT — SR FE A TR LA IR~ 8 AN I

#%%5: CKCON Hidik: 8Eh
7 6 5 4 3 2 1 0 Reset
L - | ITS[2:0] N - - - ] 10H |

ITS: $82 W8 ik 5.

ITS [2:0] i hca kgL B
000 1T #iak
001 2T A (ERN)
010 3T Al
011 AT i
100 5T =
101 6T iz
110 7T 5k
111 8T il

BRI 2THE, FEAEIN %, iICKCON [6:4] (HihkA8Eh) BXUAEm, H35645R 4 I ARMAEAE — ML I N BEHAT I .
P 182 BB DI HLES 8 PR A2 T — BT R aa
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. — OB38A08A2
‘I, n“-Brluht o CEPROM TR E A8

Brighten Your Life fﬂ256B RAM W8 ﬁjfﬁ?’:fl#,?

1.4 EAL
1.4.1 TEHEAIThEE

OB38A08A2f (it 1 J1 E A A ST Ar L, P b B AR S A7 f e )4 B2 vy L o 2 A 2 50

R RS AR KR
25ms (default)
200ms
100ms
50ms
16ms
8ms
4ms

1.4.2 HHEEALIHEE

OB38A0SA2H it —Fh A AF B AL HLH RSB IEAN S F B B A7 B LI BAL, TR 7 TR 03 R(E  55h, AAhFISAhIZ IR
75 B TAKEY %5 17 25 KT GE AF 2 AL 2747 2% (SWRES) 2 5 N 1E# At B AL B A7 83 3015 7] 5 AUR , vl LAX SWRES#H A7 28 5
FFh. B i 2 AR S S 2 5 H e S A S /E “OR™AMEE. 5 53 A7 25 A 28 AR A S A i R i i 5 23T A 2
.

ms | ik [ #dk | Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bitl | Bit0 | BEM
S t function

RSTS | Reset - staws | g, L o " - | wDTF | SWRF | LVRF | PORF | 00H
register INTF

TAKEY | ['me Access Key | o TAKEY [7:0] 00H
reglster

Sswres | Software  Reset| o SWRES [7:0] 00H
reglster

1.4.3 Reset status

#5: RSTS btk Alh
7 6 5 4 3 2 1 0 Reset

LI\I<I|§'II_:P - WDTF | SWRF | LVRF | PORF O00H

LVRLPINTF: “PE0" ik it s AL AR,
4 MCU BAE 5 PR % H R B AP~ A 1N, LVRLPINTF JERRH B A B s St iR 75
A HE .
WDTF: & | 11 5E I #5 & A7 xR
% MCU E A5 5 MAE T 177 E I, WDTF BEbR4 d i 1 B . bR 75 s &
SWRF: B4 2 AR,
2 MCU E A5 5 ¥ pE 8 6077 £, SWRF HEbRE H i & v Wb 75 i .
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Brighten Your Life /ﬁ7256B RAM W8 ﬁjfﬁ?’:fl#,?

LVRF: 1 HL 5L AR

4 MCU B A4S 5 A% o R E A7 A2 I, LVRE FERRE B e B s 75 H i &
PORF: L HL &7 AR,

2 MCU E A5 5 i b B A= A, PORF bRk i 1 B m bR 7 i ks .

1.4.4 Time Access Key register (TAKEY)

&5 TAKEY Hiht: F7H
7 6 5 4 3 2 1 0 Reset
| TAKEY [7:0] | 00OH |

AR AL FF AT A (SWRES) ZRUCN R, R 3 ANMRFBREIZ T 5 2] TAKEY 7547 #% KA RS I 52 07 25 A7 2%
(SWRES)HI'5. &A1&

MOV TAKEY, #55h
MOV TAKEY, #0AAh
MOV TAKEY, #5Ah

145 B4EALFHE(SWRES)

5 SWRES Hiik: E7H
7 6 5 4 3 2 1 0 Reset
| SWRES [7:0] | OOH |

SWRESI[7:0]: S Ff74%. R B R s i T B HE.
SWRES [7:0] = FFh, F= A2 2 s
SWRES [7:0] = 00h ~ FEh, 774 5 A sh 1.

1.4.6 Example of software reset

MOV TAKEY, #55h
MOV TAKEY, #0AAh
MOV TAKEY, #5Ah ; enable SWRES write attribute

MOV SWRES, #0FFh ; software reset MCU
1.5 EBhE

ERIA BH R B N F8MHZOSCIN B {5 5, Lo S A T4 A6 A B, e 32 ) T AT R e I B Ao P ) I 38 AT
PRI SRR T AN F) 22 S N EBOSCINER 1-10, I Bl 7E 25 F2 23 BICPh i .

% 1-1: Selection of clock source
Clock source
8MHz from internal OSC
4MHz from internal OSC

©O0n-Bright Electronics Confidential Datasheet
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A% 8KB
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X RIET W IBOSCHIMR, XA LEVFRZE, NIRRT EE I ORI, J0ERME . R KREE 1-2

% 1-2: Temperature with variance

Temperature | Max Variance
25C 2%
-40~85C +3%
©O0n-Bright Electronics Confidential
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A% 8KB

A A EEPROM ZJFEH) 0] 45 FEAA g 5%
f1256B RAM #98 (/75 #14%

[5 On-Bright

Brighten Your Life

2. HLWEHE

FiT 45 OB38A0SA2 )15 A4l & 3 2 ) it #1150, H BLE ArvER8051—FE R ThAE, LA R #4451 H! T LLOB38A0SA2 % 28 N #%
OB A S R I g, 3 FL A R S s L s T

Z* 2-1: Arithmetic operations

o] R R | ¥ R
ADD A,Rn Add register to accumulator 28-2F 1 1
ADD A, direct Add direct byte to accumulator 25 2 2
ADD A,@Ri Add indirect RAM to accumulator 26-27 1 2
ADD A #data Add immediate data to accumulator 24 2 2
ADDC A,Rn Add register to accumulator with carry flag 38-3F 1 1
ADDC A,direct Add direct byte to A with carry flag 35 2 2
ADDC A,@Ri Add indirect RAM to A with carry flag 36-37 1 2
ADDC A #data Add immediate data to A with carry flag 34 2 2
SUBB A,Rn Subtract register from A with borrow 98-9F 1 1
SUBB A,direct Subtract direct byte from A with borrow 95 2 2
SUBB A,@RIi Subtract indirect RAM from A with borrow 96-97 1 2
SUBB A #data Subtract immediate data from A with borrow 94 2 2
INC A Increment accumulator 04 1 1
INC Rn Increment register 08-0F 1 2
INC direct Increment direct byte 05 2 3
INC @RI Increment indirect RAM 06-07 1 3
INC DPTR Increment data pointer A3 1 1
DEC A Decrement accumulator 14 1 1
DEC Rn Decrement register 18-1F 1 2
DEC direct Decrement direct byte 15 2 3
DEC @RI Decrement indirect RAM 16-17 1 3
MUL AB Multiply A and B A4 1 5
DIV Divide A by B 84 1 5
DA A Decimal adjust accumulator D4 1 1
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#* 2-2: Logic operations

-16 -

el Eiiipo (%] FH | AW
ANL ARn AND register to accumulator 58-5F 1 1
ANL A, direct AND direct byte to accumulator 55 2 2
ANL A, @RI AND indirect RAM to accumulator 56-57 1 2
ANL A #data AND immediate data to accumulator 54 2 2
ANL direct,A AND accumulator to direct byte 52 2 3
ANL direct,#data AND immediate data to direct byte 53 3 4
ORL A/Rn OR register to accumulator 48-4F 1 1
ORL A,direct OR direct byte to accumulator 45 2 2
ORL A,@RIi OR indirect RAM to accumulator 46-47 1 2
ORL A #data OR immediate data to accumulator 44 2 2
ORL direct,A OR accumulator to direct byte 42 2 3
ORL direct,#data OR immediate data to direct byte 43 3 4
XRL ARn Exclusive OR register to accumulator 68-6F 1 1
XRL A,direct Exclusive OR direct byte to accumulator 65 2 2
XRL A, @RI Exclusive OR indirect RAM to accumulator 66-67 1 2
XRL A #data Exclusive OR immediate data to accumulator 64 2 2
XRL direct,A Exclusive OR accumulator to direct byte 62 2 3
XRL direct,#data Exclusive OR immediate data to direct byte 63 3 4
CLR A Clear accumulator E4 1 1
CPL A Complement accumulator F4 1 1
RL A Rotate accumulator left 23 1 1
RLC A Rotate accumulator left through carry 33 1 1
RR A Rotate accumulator right 03 1 1
RRC A Rotate accumulator right through carry 13 1 1
SWAP A Swap nibbles within the accumulator C4 1 1
©O0n-Bright Electronics Confidential Datasheet
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% 2-3: Data transfer

5 i P (%] FH | AW
MOV A,Rn Move register to accumulator E8-EF 1 1
MOV A, direct Move direct byte to accumulator E5 2 2
MOV A @RI Move indirect RAM to accumulator E6-E7 1 2
MOV A #data Move immediate data to accumulator 74 2 2
MOV Rn,A Move accumulator to register F8-FF 1 2
MOV Rn,direct Move direct byte to register A8-AF 2 4
MOV Rn,#data Move immediate data to register 78-7F 2 2
MOV direct,A Move accumulator to direct byte F5 2 3
MOV direct,Rn Move register to direct byte 88-8F 2 3
MOV directl,direct2 Move direct byte to direct byte 85 3 4
MOV direct, @Ri Move indirect RAM to direct byte 86-87 2 4
MOV direct,#data Move immediate data to direct byte 75 3 3
MOV @Ri,A Move accumulator to indirect RAM F6-F7 1 3
MOV @Ri,direct Move direct byte to indirect RAM A6-A7 2 5
MOV @Ri,#data Move immediate data to indirect RAM 76-77 2 3
MOV DPTR, #datal6 Load data pointer with a 16-bit constant 90 3 3
MOVC A,@A+DPTR Move code byte relative to DPTR to accumulator 93 1 3
MOVC A,@A+PC Move code byte relative to PC to accumulator 83 1 3
PUSH direct Push direct byte onto stack Co 2 4
POP direct Pop direct byte from stack DO 2 3
XCH A,Rn Exchange register with accumulator C8-CF 1 2
XCH A,direct Exchange direct byte with accumulator C5 2 3
XCH A,@Ri Exchange indirect RAM with accumulator C6-C7 1 3
XCHD A, @RI Exchange low-order nibble indir. RAM with A D6-D7 1 3

©O0n-Bright Electronics

Confidential

-17 -

Datasheet
OB _DOC _DS OB38A08A2 C



Brighten Your Life

[5 On-Bright

OB38A08A2
A% 8KB

A A EEPROM ZJFEH) 0] 45 FEAA g 5%
f1256B RAM #98 (/75 #14%

Z 2-4: Program branches

-18 -

el Ejiipa ARG FhH | AW
ACALL addr11 Absolute subroutine call xxx11 2 6
LCALL addr16 Long subroutine call 12 3 6
RET from subroutine 22 1 4
RETI from interrupt 32 1 4
AJMP addr11 Absolute jump xxx01 2 3
LIMP addr16 Long iump 02 3 4
SJIMP rel Short jump (relative addr.) 80 2 3
JMP @A+DPTR Jump indirect relative to the DPTR 73 1 2
JZ rel Jump if accumulator is zero 60 2 3
JINZ rel Jump if accumulator is not zero 70 2 3
JC rel Jump if carry flag is set 40 2 3
JNC Jump if carry flag is not set 50 2 3
JB bit,rel Jump if direct bit is set 20 3 4
JNB bit,rel Jump if direct bit is not set 30 3 4
JBC bit,direct rel Jump if direct bit is set and clear bit 10 3 4
CJINE A, direct rel Compare direct byte to A and jump if not equal B5 3 4
CJINE A #data rel Compare immediate to A and jump if not equal B4 3 4
CJINE Rn,#data rel Compare immed. to reg. and jump if not equal B8-BF 3 4
CJINE @Ri,#data rel Compare immed. to ind. and jump if not equal B6-B7 3 4
DJNZ Rn,rel Decrement register and jump if not zero D8-DF 2 3
DJNZ direct,rel Decrement direct byte and jump if not zero D5 3 4
NOP No operation 00 1 1
2% 2-5: Boolean manipulation
5 i P (%] FH | AM
CLRC Clear carry flag C3 1 1
CLR bit Clear direct bit Cc2 2 3
SETBC Set carry flag D3 1 1
SETB bit Set direct bit D2 2 3
CPLC Complement carry flag B3 1 1
CPL bit Complement direct bit B2 2 3
ANL C,bit AND direct bit to carry flag 82 2 2
ANL C,/bit AND complement of direct bit to carry BO 2 2
ORL C,bit OR direct bit to carry flag 72 2 2
ORL C,/bit OR complement of direct bit to carry A0 2 2
MOV C,bit Move direct bit to carry flag A2 2 2
MOV bit,C Move carry flag to direct bit 92 2 3
©0n-Bright Electronics Confidential Datasheet
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3. FEHRs
OB38A0BA2F ff 4 £ g FI3 Fil ({18051 5 M A, AT TRV J R PR 17 2 HIBK B I 20T 4 AR 17 it 4 v

3.1 FERFfms
OB38A08A21 8KB ik N\ 2 1] 4 AL A7t 2 v i LA & 3-4, w8 Al FH RS 7 A2 A X 8K i i ik A $0000 3 $1FFF.

bit7 bit0
5 1FFF
(8Kx1Byte) Program
Memory space
N A
bit7 bit0
'  oo7F
Default EEPROM
(128Byte) 0001
A 0000 0000
EEPROM Area
(10K-write cycle life)
Programmable ROM Area
Main Program Memory
K 3-1: OB38A08A2 ROM
©O0n-Bright Electronics Confidential Datasheet
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A% 8KB

A A EEPROM ZJFEH) 0] 45 FEAA g 5%
f1256B RAM #98 (/75 #14%

32  HRfEES

OB38A08A2 .7 256B Bytesf] i FLSRAM, #1LL K & 3-2, Hr1256 BytesHlid i (118052 P & 47-fit w45 44— FE .

FF FF
Higher 128 Bytes (Accessed by SFR (Accessed by direct
indirect addressing mode only) addressing mode only)

80 80

direct & indirect addressing

1 Lower 128 Bytes (Accessed by
mode )

& 3-2: RAM architecture

3.3  HIBRAFE-K 128 FF5(00h 3| 7Fh)

i A7 45 AL 00h 2| FFh [l FI7E 8052 H ) S FE/.
00h 1| 7Fh {3ty 1k o 368 1o B 122 B A 422 531k Uy 27 )

00h | 1Fh 52 %7 17 & 1 2% 1A,

20h | 2Fh Az FHk=7 [,

30h £ 7Fh & i HI # it 176k X o

3.4  BUEFfERR-H 128 FF5(80h F FFh)

80h 2| FFh frth ik A AX BEM 8] 3% F-41k (1975 305 17, e — M X
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I; ﬂ“-BrIunt A% EEPROM pjﬁéﬁ?ﬂﬁ%ﬁ#;;;ﬁ

Brighten Your Life /ﬁ7256B RAM W8 ﬁjfﬁ?’:fl#,?

4. CPU%H

OB38A08A24 1t 1 LA T PU#B 73 2L B
(1) #xhlsoc
(2) H:-ZiEpc
(3) FEflasdz T
(4) RAM Al SFR =il 10

OB38A08A24: 1) 7o r 42557 3k A FE I A7 18 25 148 2 1 ERAMELSFRIGEIE A BE, LU & B EAGAR 7 F B IR 27788 .

#e | iR | it | Bit7 | Bite | Bit5 | Bit4 | Bit3 | Bit2 | Bit1 | Bito | EEME
8051 Core / \\
ACC [ Accumulator Eoh [ Acc.7 [ Acc6 [ Acc.5 [ Acc4 [ Acc.3 [ Acc.2 [ Acc.a [ Acc.0 | 0oH
B B register FOh B.7 B.6 B.5 B.4 B.3 B.2 B.1 B.O | OOH
PSW I?,cg?dram status poh | cv | AcC Fo RS[1:0] ov |pswi| P | ooH
SP Stack Pointer 81h SP[7:0] o7H
DPL Data pointer low 0 82h DPL[7:0] 00H
DPH Data pointer high 0 83h DPHI7:0] 00H
DPL1 Data pointer low 0 84h DPL1[7:0] 00H
DPH1 Data pointer high 0 85h DPH1[7:0] 00H
AUX Auxiliary register 91h BRGS - - INT 1 INTO - - DPS O0H
SWAP | SWAP
ckcon | Clock control 8Eh - ITS[2:0] CLKOUT[L:0] | 10H
reglster
IFcon | Interface control 8Fh - | coPR| - : . : - | 1sPE | ooH
reglster
41 R

ACCHR R Inas, K PERfE i &K DERIERUR S Fnds.

5 ACC #udik: EOh
7 6 5 4 3 2 1 0 Reset
| ACC.7 | ACC.6 | ACCO5 | ACC.4 | ACC.3 | ACC.2 | ACC.1 | ACC.O | o00h |

ACCJ[7:0]: The A (or ACC) register is the standard 8052 accumulator.
42 B HiFE

BAF A7 et I T SRIEBRIE TR &, ATy — 37 A7 LATE At I e 5

5B #ht: Foh
7 6 5 4 3 2 1 0 Reset
| B7 | B6 | B5 | B4 | B3 | B2 | B1 | BO | ooh |

B[7:0]: The B register is the standard 8052 register that serves as a second accumulator.
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OB38A08A2

. -
A% 8KB
‘I' ““-B"uht A7 EEPROM ZJB5H il 45 FEFA 1 45

Brighten Your Life F7256B RAM H98 i/ #48
43 FEFPREF
5 PSW Hidt: DO
7 6 5 4 3 2 1 0 Reset
| cy | AC | FO | RS [1:0] | ov | F2 | P | ooh |

CY: BEALAREAL
AC: 7y BCD #i it br & A
FO: HIP R EARELNL O

RS[1:0] Bank Selected Location
00 Bank 0 00h —07h
01 Bank 1 08h — OFh
10 Bank 2 10h —17h
11 Bank 3 18h — 1Fh

OV: ¥ H br &AL
F1: P& ERREN 1
P: AHEAR LA, A2, s Rngs P AT 1 A, B AR AR I

4.4  HERRIRET

HEARRTE AT B — DL S A7 2% AE B AT G V1A E N0Th . I & 17 28 72 0 AT PUSHAICALLTE 4 2 H WG48, 156 45 HERR 45 41 7E
08hHaE AT

%5 sP Hidk: 81h
7 6 5 4 3 2 1 0 Reset
| SP [7:0] | o7h |

SP[7:0]: HEARTEEH il A7 7RI A7 A7 4% (bl i R HER AR B AR A O B e S 2B R R R HEAR TR
EFRT0 .

45  HEdmst

BIRFRET N2 ARALNDPL. & A ADPH. E 1] LME A — 27 S 783 (MOV DPTR #datal6) k#8341 N A %
123(%10, MOV DPL #data8), & i & # F A /21847 b A2 83 72 B0 =5 18] (W0, MOVC A,@ A+DPTR 3% % H FIMOV A,
@ DPTR).

5 DPL Hht: 82h
7 6 5 4 3 2 1 0 Reset
| DPL [7:0] | ooh |

DPL][7:0]: Data pointer Low O
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A% 8KB

A A EEPROM ZJFEH) 0] 45 FEAA g 5%
f1256B RAM #98 (/75 #14%

%5 DPH Hidk: 83h
7 6 5 4 3 0 Reset
| DPH [7:0] | ooh |

DPH [7:0]: Data pointer High O

4.6 HEfRér1

XUBCHE F N TE 7 Bk #oiE 1938 1738 AR HEIDPTR A& — AN 164AL 1 25 17 2%, /& F ok 3 hk Ah 38 23 1a) 5l AR 38 A7 4 2% 7E
OB38A08A2H, HriERIEIRTEE FRNDPTR, 38 AN 45 41 F- A DPTRAE AL SR IR 44 F RO 5 21 B Fa 4 py ik

B T AUX A7 25 ILSB(DPS).

PP fih 5 AUXEF A7 2 HH RILSBAL HEAT Ul . A A K IIDPTRTE A #RKE A 24 BT it F FDPTRITFRAE

5. DPL1 Hitk: 84h
7 6 5 4 3 0 Reset
| DPLL [7:0] |_ooh |
DPL1[7:0]: Data pointer Low 1
5. DPH1 Hudk: 85h
7 6 5 4 3 0 Reset
| DPH1 [7:0] |_ooh |
DPH1[7:0]: Data pointer High 1
5. AUX Hihk: 91h
7 6 5 4 3 0 Reset
INT1 INTO
BRGS SWAP | SWAP DPS O0OH
INT1ISWAP: #MEBHT 1 )4k £ 407
0: %
1:INT1 7E PO.1
INTOSWAP: #hil i O 1) 4if £24r.
0: &%
1: INTO 7E P1.2
DPS: #4545t ik #EAr.
DPS = 1 it FAEfa 4 1.
©O0n-Bright Electronics Confidential Datasheet
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A A EEPROM ZJFEH) 0] 45 FEAA g 5%
f1256B RAM #98 (/75 #14%

47  EPPER IS

%5 CKCON Hifk: 8Eh
7 6 5 4 3 1 0 Reset
L - ITS[2:0] | - | - [ - [ 10H |
ITS[2:0]: 64 I % JH % 4%
ITS [2:0] TE&meP A
000 1T fE
001 2T A (BRIN)
010 3T Rk
011 4T fi
100 5T =t
101 6T izt
110 7T 1K
111 8T ik
4.8 BOEHIFHFH
2 IFCON Huht: 8Fh
7 6 5 4 3 1 0 Reset
| - Jecopr| - | - T -7 | - ] I1sPE | o0H |
CDPR: T2 15 E N & 6 7n A (L)
ISPE: ISP IhREFRELL
ISPE =1, su¥Ff#iH ISP Thigk
ISPE =0, 25 1L ] ISP Th#g
©O0n-Bright Electronics Confidential Datasheet
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Brighten Your Life /ﬁ7256B RAM m8 ﬁjff’:fl#,?

5. GPIOBHEIA

51 HEHRRE
OB38A08A2153MI/O11: Port 0, Port 1. A 1&: #EX WM (bR 8051 4 H) M ik s, 5 RN, BAh 27
T B AR AN i 1 B9 BEAM 5 B H 7 3. OB38A08A2 T T A5 s 11 ] LIl e 4 1 8 DU AP AL 5 ) — Fb i R 3R BoR:

#e | iR | #it [ Bit7 |Bit6| Bit5 | Bit4 | Bit3 | Bit2 | Bit1 | Bito | EE/E
I/O port function register
POMO Port 0 output mode 0 D2h POMO[7:0] 00OH
POM1 Port 0 output mode 1 D3h POM1[7:0] 00OH
P1MO Port 1 output mode 0 D4h P1MOQ[7:0] 00OH
P1M1 Port 1 output mode 1 D5h P1M1[7:0] 00OH
PxM1.y PxMO.y Port output mode

0 0 AEXUA) 1 (b 1805 L 1 4 t)

0 1 R R

1 0 H#i A\ (high-impedance)

1 1 AR

I I RN RIS R AR ST L e IR G R R R

#e | R | #it [ Bit7 | Bite | Bit5 | Bit4 | Bit3 | Bit2 | Bitl | Bit0 | EEMHE
Ports
Port 1 Port 1 90h - - - - P13 | P12 - - FFh
Port 0 Port 0 80h P0.7 | P0.6 | P05 - - - PO.1 - FFh
%5 PO Hiht: 80h
7 6 5 4 3 2 1 0 Reset
| P0.7 | P06 | P05 [ = ] | | P01 | - | FFh |
5 P1 Hht: 90h
7 6 5 4 3 2 1 0 Reset
[ - | - T+ | - | P13 | Pr2 | - | - | FFh |

52 RFBRHRE

BN REFEAE N TSR TR E T B E H P 7 10 AR T kT, B EMCUYIEAITI/O I ZHZS: Port 0, Port 1 0 ™ #EX 7]
1 (v 805 L -1 b)) » |l ™ U ™ A
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‘I' ““-B"uht A7 EEPROM ZJB5H il 45 FEFA 1 45

Brighten Your Life F7256B RAM H98 i/ #48
6. ERTAF0 FE 2% LF € i 433

OB38A08A21T = ™16bitff) & I /1HE 7 A7 45 S I 450, I 251, 7€ I #53. FT A ixX e n] LAt 50 B 9 i I sl HHioi Ak

FEVHIN BB, T I A5 O A2 IN 25 LA FE IN 25 377 77 2 HUIB G A, W] o A7 77 4 PFCON P 5 09 15 R 5 # U5 AR ] 50
IR 2R I L1289 55 90 % 11 1/96.

FETHRIRE A, A I B A S A N BITOIT LA R By B, a7 as (AR 28, th T8 7 22 HLEs A RIR G H 1
FIOMIBRAL, RN THBIEF IR G SRR L2, AR IX B EA R E A S b, DA & 24 iR 9081
RE, B, — MG S DR EEL LS L

SE I 25 ORI IN 4% LRE I & 28047 DU AR A A 4%, AR PR AEAECrh, MRS IR DI RE A A7 45 (TMOD and TCON) 4
AR

i R | s | Bit7 | Bite | Bit5 | Bit4 | Bit3 | Bit2 | Bit1 [ Bito | BB
Timer 0, 1, 3

TLO Timer 0, low byte 8Ah TLO[7:0] 00H
Timer 0, high .

THO byte 8Ch THO[7:0] 00H

TL1 Timer 1, low byte 8Bh TL1[7:0] 00H
Timer 1, high .

TH1 byte 8Dh TH1[7:0] 00H

TL3 Timer 3, low byte DEh TL3[7:0] 00H
Timer 3, high .

TH3 A DFh TH3[7:0] 00H
TMOD ngr?trr(')\f"de 8oh | GATE | cIT M1 MO | GATE | CIT M1 MO 00H
Tamop | Timers Mode D8h - - - - T3PS[1:0] M1 MO 00H

Control
TCON E‘gf:éfounter g8h | TFL | TRL | TFO | TRO | IE1 IT1 IEO ITO | OOH
T3coN | Timer3/Counter Ah - - TF3 | TR3 - - - - OOH
Control
Peripheral
PFCON Frequency control D9h - - SRELPSJ[1:0] T1PS[1:0] TOPS[1:0] O0H
register

6.1 RERERATHERRKIER T4 (TMOD)

£+8: TMOD #uiik: 89h

7 6 5 4 3 2 1 0 Reset

GATE | C/T | M1 | MO GATE | CT | M1 | MO 00h |
Timer 1 Timer 0

GATE: ZA g B AT TR, {4 INTO B INTL A SR, H TR §HIA4% B A7
(% TCON Z5fres) WHERE, THEERAERAS TO 80 T S N JHAL T 0 fik &

INf A5 2o
CIT: |1 N SR BT B b £685% o A0 B AL VR THEER Th 8 2 A48 T FHAE
E
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A% 8KB

A A EEPROM ZJFEH) 0] 45 FEAA g 5%
f1256B RAM #98 (/75 #14%

i 2% DI RE.
M[1:0]: 5& B /T4 s 0 e /AT s 1 i i

M1 MO Mode Function

0 0 ModeO | 13bitit#as/ e i 4%, B TLO/TLLZF /745 1IK5
L S THOITLI A A7 28 H 438 ir, HTLOTLLZ
1725 0 /= 30 ] ¥ B NO.

0 1 Model | 16 {7 it%uas/ e 5.

1 0 Mode2 | 8 1 [ Zh E AR [T AL a8/ i 2%, E oh B AR {E 7
BAZETHO AITHL. R TLO ERHTLL fEE ML 2%
FAAPN AR i, 23 i, B THX A7
B NTLX.

1 1 Mode3 | g 281 IML FIM2 i B N1, el o
2 fZ 8. WsE R 250 FIML AIMO f7 4 i &
N1, ERTER0 ENP AL I8 AL 2 i AT 4L
=

6.2 EREE 3/iH4as 3 A E M FHF4(TMOD3)

#%5: TMOD3 Hi3k: D8h
7 6 5 4 3 2 1 0 Reset
- -1 - 1 - T3PS[1:0] | M1 | MO 00h |
Timer 3
T3PS[1:0]: /ER 2 3/ Aarik Fhr
T3PS[1:0] AP
00 Fosc/12
01 Fosc
10 Fosc/96
11 reserved
M[1:0]: JE B/t 2aT 0 BUE R /THEA 1 ik $Ebiat
M1 | MO Mode Function
0 0 ModeO | 13bitit £ #s/ 2 i 2%, £ & TLO/TLLZ /745 [1IK5
7 S THOITLL 75 47 28 f 430847, FLTLO/TLLF
1728 0 = 3L ] ¥ B N0,
0 1 Model | 16 fi7itHss/ e i 25
1 0 Mode2 | 8 fii [ 2 HE HR 1 Eh a8/ 2 I 2%, H 2 B (IR
FAZETHO FITHL. AN TLO siETLL EAAHLEE
JARAN A a3, i i, B THX A7
& NTLX.
6.3 < SERER T HERIEHIF AR (TCON)
%5 TCON Hidk: 88h
7 6 5 4 3 2 1 0 Reset
| TFA | TR1 | TFO | TRO | 1IE1 | T2 | IEO | ITO | oOh |

TF1: BN 2% 1 & Hbe
%, HHBREEE

o GEMEFEER B N AR E AL T WEAT IS
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Brighten Your Life fﬂ256B RAM W8 ﬁjfﬁ?’:fl#,?

TR1: EN 2% L IBfTHAL. WBMAEZE, LM e a5 1.

TFO: W 2% 0 i AR 8 I 387408 i h i e 1 B A7 o A AT B B | 30
EE, SHERIHEE

TRO: R 4% 0 BATHEHINL . 4 B A1 2, 55 8 I 3814088 0

IEL: Wi 1 bR . A IR A 1 M T AR B A AR .
Wi abFRI S, BUEE R E

IT1: b 1 SRR fr, A EALAE T %A RE RN i 1 DL R FRVR MG
77 2k

IEO: H T O yibrdie AL 2 Z 5 BT O WS MK B P FAE 1 B A ZAr .
Wy Ab B FRAE (RIS %, BUBI RS E

ITO: bt O SEAP AL T ERAF EALNE T AL KE RN I 0 DL R BRVR/MICH
-7 Ak

6.4 EREE 3/iHHES 3 FMFFES(TCONS)

#5: TCON3 Hidk: AOh
7 6 5 4 3 2 1 0 Reset
L - | - [T [ ™3 [ -4 - [ - [ - 1 ooh |

TEO: 2 2% 3 i AR . e i 28 B i e i i B A . A TP AT I A 1 3
BEE, HRMEE
TRO: SEN %% 3 BT HINL. W EAL/E 2, ] e i 28T 58 3

6.5 ER SRR IES] TR

5 PFCON Hiht: Doh
7 6 5 4 3 2 1 0 Reset
[ - | = | SRELPS[1:0] | Ti1PS[1.0] |  TOPS[1:0] | OOH |

T1PS[L:0]: JERZF 1 73 Sas ik FeAr

T1PS[1:0] 43 e
00 Fosc/12
01 Fosc
10 Fosc/96
11 reserved

TOPS[1:0]: ER 25 0 /3 Ak ik FeAr

TOPS[1:0] 43 e
00 Fosc/12
01 Fosc
10 Fosc/96
11 reserved
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- OB38A08A2
B On-Bright
' A7 EEPROM ZjBEH) Al S FEFERE A8
Brighten Your Life /ﬁ7256B RAM W8 ﬁjfﬁ?’:fl#,?
6.6 M= 0 (13 FLER/iTE)
0SsC =0 ETI  EA
o TLL [ THL [ [y (4 00
T CT=1 : [ (5fiz7T)| (8fizIT) 1 1
TiE TIPS[1:0] bl D —
TR1 L HRNZAEREEX |,
AND rypR R T | Do 001 BH

—» DOD1D2D3D4 T D5D6D7 F DOD1D2D3D4D5D6D7 » TF1
N J N o
N S
TL1 TH1
6-1: f=X 0 -13 7 e I st Hds s
6.7 # 1 (16 brER )
™S
w
|
0sc ‘01 O =4 ETl  EA
10

T T1PS[1:0

TR1

GATE1

\ | (8fizyT)| (BfizyT)
]T Cm=1 T

> TL1 | TH1

,TFlﬁ%/‘)

%/_/

:

L HRZEEEEX \
- f PR SRS T | BEEI001BH

—» DOD1D2D3D4D5D6D7 » DOD1D2D3D4D5D6D7 » TF1
\ J N J
e N
TL1 TH1

6-2: 13 1 -16 A7 g I s/ B as i
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‘I; u“-Brluht R eEPROM TR

Brighten Your Life /ﬁ7256B RAM W8 ﬁjfﬁ?’:fl#,?

6.8 MK 2 (8 ML EINEREN /%)

™~
¥
|
OSC > 01 CIT=0 ET1 EA
=3 | — o TL1 » TF1 HO;)/@Q;/
% 10 C/T=1 (SﬁZTE) 1 1

[ T1f TlPS[l;o]T 1281

TR1 D NEE S HALZA E g X
| HTELA i BT N TET T
GATE1 ‘NOT oR s

(8fir7T) BEEN001BH
K 6-3: #i: 2 -8 {7 B S E I e /i3

6.9 X 3 (FMMSL 8 AL IS/ (g 8% 0))

. TH_O | Sk
12 (8 Bits) TH (001BH)
0SC > 01
RN ) TLO , TETEOR
6] et L @Bits) 7| 0 (000BH)
o TOPS[l:O]T e
TRO

AND

GATEO NOT ) o T

K 6-4: 153 3 -P AL 8 i€ I /i (D€ I 45 0)
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]
I; ﬂ“-BrIunt A% EEPROM pjﬁﬁﬁ?ﬂﬁ%ﬁ#;;;ﬁ

Brighten Your Life /ﬁ7256B RAM m8 ﬁjfﬁ?’:fl#,?

7. RENTER2 AR/ BT

SE IS B2 S& — AN LGAL R E I 28, A — AN 3ANIEIE FL i 3k M AR DAL, XA AR AR e — S i 28 10
AT gRFR T B RS (PCA) , BRIk e EE R H] (PWM)

#s | iR [ sk [ Bit7 [ Bite | Bit5 | Bit4 | Bit3 | Bit2 | Bit1 | Bit0 | ®EME
Timer 2 and Capture Compare Unit /\. Y
T2CON Timer 2 control C8h T2PS[2:0 T2R[1:0] - T21[1:0] O0OH
CCCON ggnmtfgrelcapt“re coh | cci3 - CCil | cclo | CCF3 - CCF1 | CCFO | OOH
ccen | Compare/Capture | -, i COCAM1[2:0] ; COCAMO[2:0] 0OH
Enable register
CcENz | Compare/Capture |y, COCAM3[2:0] \ 00H
Enable 2 register
TL2 Timer 2, low byte | CCh TL2[7:0] 00H
TH2 Timer 2, high byte | CDh TH2[7:0] 00H
Compare/Reload/ O0H
CRCL Capture register, | CAh CRCL[7:0]
low byte
Compare/Reload/ O0H
CRCH Capture register, CBh CRCH][7:0]
high byte
Compare/Capture O0H
CCL1 register 1, low C2h CCL1[7:0]
byte
Compare/Capture O0H
CCH1 register 1, high C3h CCH1[7:0]
byte
Compare/Capture O0H
CCL3 register 3, low Cé6h CCL3[7:0]
byte
Compare/Capture O0H
CCH3 register 3, high C7h CCH3[7:0]
byte
5 T2CON #uht: C8h
7 6 5 4 3 2 1 0 Reset
| T2PS[2:0] | T2R[1:0] | - ] T2I[1:0] | 00H |

T2PS[2:0]: 7S ds ik FEhr:

T2PS = 000 —5E i 2% 2 [ &l AR 5K,

T2PS = 001 —5E i 2% 2 [ BlCAHRG R I 1/2.
T2PS = 010 —E W 2§ 2 [ BlONR & AR 1/4.
T2PS = 011 —E W} 4% 2 IR BN IR G AR 1 1/6.
T2PS = 100 —5E i 2% 2 [ Bl AR SR 1/8.
T2PS = 101 —E I &5 2 I o dRiz 1) 1/12.
T2PS = 110 —E i 2% 2 M BRI R 1) 1/24.

T2R[1:0]: & &% 2 BB LR
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‘I; u“-Brluht R eEPROM TR

Brighten Your Life /ﬁ7256B RAM m8 ﬁjfﬁ?’:fl#,?

T2R[1:0] = OX —E # L3k

T2R[1:0] = 10 —#X 0: A ) E

T2R[1:0] = 11 —#5X 1:4K T2EX I F B H 4K
T2I[1:0]: W 2% 2 H NIEFEAL

T21[1:0] = 00 —E i 2% 2 TH4us 1k

T2I[1:0] = 01 - ASRZAK T2PS[2:0] 73 #3126 £

T2I[1:0] = 10 —E i 8% 2 7 T2

T2I[1:0] = 11 —[ ¥ BT 48 2 B P EB A Bl

5. CCCON Hiht: Coh
7 6 5 4 3 2 1 0 Reset
lcc3 | - Jccim]ccio ]| ccr3 | - | CCF1 | CCFO | 00H |

CCI3: fili#e/LL A5 18 3 Wt T R 42 il .

“1" T Re i Re.
CCI1: fli#/ LRSI 1 Wt o 42 il .

“1" P T RE A e,
CCIO: /L AFTE O ik th g 2 i .

“1" P T RE AL e,
CCF3: fi#ie/th a3 Hr b ebr 7. if fh 5 2.
CCF1: ¥/t iodiE 1 b iebr Az o] b B A5 2.
CCFO: ¥/t idiE O Hr b iEbr Az . A] R {35 2.

AR/ LR P b 5 0 I 28 2 gk S A — > e )

5 CCEN Hiht: C1h
7 6 5 4 3 2 1 0 Reset
I COCAM1[2:0] | - ] COCAMO[2:0] | 00H |

COCAM1[2:0]: 000: 2% 1l Lh Az /A 3R h A

001: LL#Z T AE A B A TG4

010: LT AERI O

011: b Tyfesi= 1

100: fili3kAE CCL I LT

101: fili3kAE CCL I B

110: #i3k7E CCL I L THs A R B

111: 7 %47 8¢ CCL i3k 5 N#glE
COCAMO[2:0]: 000: 2% 11 Lb A /4 3K Th ik

001: Ly RE A 2 H o

010: L ThAERI O
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A% 8KB
‘I' ““-Brluht A7 EEPROM ZJEEHT Al G5 FE 7 4%

Brighten Your Life F7256B RAM H98 i/ #48

011: HhiDhfetsist 1

100: #FR7E CCO K _ETHE

101: fili3kAE CCO I B

110: #3R7E CCO I LA K R U
111: 7E 754795 CCO Wik 5 N fE

5. CCEN2 #uiik: D1h
7 6 5 4 3 2 1 0 Reset
[ - COCAM3[2:0] | - | 00H |

COCAM3[2:0]: 000: 2% 11 Lb Az /A 3K Th g
001: Ly RE A 2 H o
010: LT AERI O
011: b Thaeti= 1
100: #FR{E CC3 K LT+
101: fili3kAE CC3 I IR
110: #i3k7E CC3 I ks & R BT
111: 7E7517-%% CC3 Wil 3k 5 Nk

7.1 ERTEE 2 ThAER

SEI SR 2B PO E I 28, SCRMEONTHEES , SRR T 13%5E I 45 (U0 T fR).

711 ERTEHE
wmelr K 7-1, FESCRESC, eI S5 208 M SR AR o S AR 1 PR TR E , T 0 9 WU ER KRR IR B A7 SR T2CON P
T2PS[2:0]f7 % #*.
T2CON.T2PS[2:0]
Timer2
Fasc —» —* (16 bittimer) [ > TF2
Iy Overflow
Prescaler ¥
TH2 TL2
Made 0 Jﬂemﬁode 1
(Auto reload) (negative edge of T2EX)
7-1: Timer mode and Reload mode function
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‘I; u“-Brluht R eEPROM TR

Brighten Your Life /ﬁ7256B RAM W8 ﬁjfﬁ?’:fl#,?

7.1.2  HNERESTHEOESR

LYY B 7-2, EIBET, HARSMIE S T2 1RI0MBEAR , SN S 1F BIREY, T2M AAERAN A IS A
KAF, € I SR 2L ARSI A — > 1 rh A 25

| T2 bin Timer2
PN =% (16 bit timer)

TH2 TL2

& 7-2: Event counter mode function

7.13 SRS ISR

LYY Kl 7-3, EBREA, S I 3238 18 1) P AR I H AMETR (S 5 T2oRAZ .

T2CON.T2PS[2:0]

Fosc— Timer2
16 bit Timer
T2 _I_

| | | pin ¥

I TH2 | TL2
Timer2 Timer2 [
start start
Timer2

Stop

7-3: Gated timer mode function

714 ERE 2 KER

HEH CREACRCHAEAEMILI6AIER) w78 LL T MM = 47
0. EEE S tE i ge2us A B B sh B R

i1 RS T AN A A I T2EX 7Bk AR 7= A=

7.2 HeETheE

FEZ AL b b, AT LA 4 25 A7 25 RO 2R 7 I 45 25 A2 A8 I A LR Ass, Bt X 08k 1 i 2 COCAMXR ik
ALK PR EL B, L L AREE RAE [ RE AOAL a3 A TR PL I A7 A 5L P 3 EL A5 5 s
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(1> On-Bright

Brighten Your Life

OB38A08A2
A% 8KB

A A EEPROM ZJFEH) 0] 45 FEAA g 5%

f1256B RAM #98 (/75 #14%

721 HBERO

FEREIOM, e I 2R 20 E 55 A 5 LU A A2 LB, Hom A5 5 R s B AL, R AR 52 I g I IR (IR LA

FEBER, X 3w O HATERL, RO TEIRR K B e 2 S A7 s BEAT 1A

AR B 7-4 Ky Eid 1 B R0 M Th g

Contents of
Timer 2

CRC or CCx

Reload value

CCx Output

Timer 2 = CCx value

Timer 2 overflow

¥ 7-4: Compare mode 0 function

722 HBER1

FERCEAR L, Fok A5 5 B 2 th B R R 1. B I 25 20K AN 2 S B T A O . RS, RRME S

BRAR A AT LA IR, W&l 7580 1 AR LB L AP B A7 A o S RS

FELEBAR LA, FAECK B e S A B B A, LS S g am iy, FAE % 20 ) #1748

Contents of
Timer 2

CRC or CCx

Reload value

Output register
CCx Output —l

|
!

CCx Output

Shadow register

Timer 2 = CCx value

7-5: HEHR S 1 DheE
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(1> On-Bright

Brighten Your Life

OB38A08A2
A% 8KB

A A EEPROM ZJFEH) 0] 45 FEAA g 5%
f1256B RAM #98 (/75 #14%

7.3 fHIRIIRE

FE— MRS (B0 B NI B #ME (B b, SEBRRE I 88/ TH R HE W) AR ERAFAE FF A7 4 CCxallCRC .

731 #WIER 0

WA 7-6, ERLFROM, e AR 2R A S AE LR 1 DUEEAT

(1) _EF#BHA CCo-CC3.

(2) TREUYHIN CCO-CC3.

(3) _EFHE K FBEUYI N CCO-CC3.
SE I 28 217 P BT IS PRI 41 247 B AT

!

T2CON.T2PS[2:0]

Reload
‘—

Fosc Timer2
— | (16 bit timer)
Prescaler A
N "
CCO pin TH2 TL2
JUTUL | e
CC1~CC3 pin +
11117 CRCH | CRCL
— (CCHxX) | (CClx)

7-6: filife i 0 T

7.3.2 #HIER 1

AR 727, AEREALA, SE I A2 B ELAAH TR T U5 N BRI A A A P AR S AR AT A, FL A 3 A A AR I BN
ORI, RE I 20K A 7R A0S IS (0 47 418 7 A7 4 BAAT o

T2COMN.T2PS[2:0]

Timer2
Josc —» ™ (16 bit timer)
Prescaler
Reload
TH2 TL2 | «——
write
CRCL |——» Capture
(CCLx) k4
CRCH CRCL
(CCHx) (CCLx)
B 7-7: PRt 1 Thse
©0n-Bright Electronics Confidential Datasheet
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]
I; ﬂ“-BrIunt A% EEPROM pjﬁéﬁ?ﬂﬁ%ﬁ#;;;ﬁ

Brighten Your Life /ﬁ7256B RAM W8 ﬁjfﬁ?’:fl#,?

8. HBTEO

PIAS B AT b 2 AL A B A7, B — M gt DKM — Ml b X

FNGEE B R IRIIRE A7 4% (SFR) SBUFJF i BIX LML T4t 22 ot JFITan &k, oK H SBUFMEEIU& M 53 474%
ez ah DX B Rl A3 AT 1 AT R IR A A S i, E B AT AR U A7 15775, AICPUAE SR — > 7 5 A% i e 2 T 13 B
AT, DB 2k

il R | #it | Bit7 [ Bite | Bit5 | Bit4 [ Bit3 | Bit2 | Bit1 [ Bito | BB
Serial interface /7 \
PCON Power control 87H SMOD - - - - - STOP IDLE OOH
AUX Auxiliary register 91h BRGS - - INT1 INTO - - DPS O0OH
SWAP | SWAP
SCON Srggg't;"”con”o' 98H sMo | sM1 | sM2 | REN | TB8 | RBS8 Tl RI 00H
sreLL | SerialPortreload |\ | spel 7 | sreLe | SRELS | SREL4 | SREL3 | SREL.2 | SREL.1 | SRELO | 0OH
register low byte
SReLH | SerialPortreload g, . . . - - - | SREL9 | SREL8 | O0OH
register high byte
spur | Serial Portdata 99H SBUF[7:0] 00H
buffer
Peripheral
PFCON Frequency control D9h - - SRELPSJ[1:0] T1PS[1:0] TOPS[1:0] O0OH
register
5 AUX Hi3k: 91h
7 6 5 4 3 2 1 0 Reset
INT1 INTO
BRGS - - SWAP | SWAP - - DPS OOH
BRGS: BRGS = 0 —Ji45 K= A 83 ] e i 2% 1 TH1 2717 2%,
BRGS = 1 - 4FR =423 # H SREL 751743
%5 SCON Hidk: 98h
7 6 5 4 3 2 1 0 Reset
| SMoO | smM1 | sM2 | REN | TB8 | RB8 | Tl [ RI | ooh |
SMO,SM1; HAT R AL FE.
SMO | SM1 | Mode
0 0 0
0 1 1
1 0 2
1 1 3
7E UART [ 4 Fipi=rb, #855K 0~3 i e fl ke
SM2: Z A FHLIEAE f# RELL
REN: WEAL, HATHWARE, BARERREE IEHRIL
TB8: a2 F1 3 v, KIEMIEE O Mrddhifr, B EGEFIUA S EHATHIThAE, W
FHEEI TIRE, 2 ABENLEE S .
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8.1

XL Fosc/2 i PR BifR v a B ATK o

8.1.1

Brighten Your Life

On-Bright

OB38A08A2
A% 8KB

A A EEPROM ZJFEH) 0] 45 FEAA g 5%
f1256B RAM #98 (/75 #14%

RB8: 7E#5:X 2 f1 3 v, RB8 MW HIZE 9 frfidlifr. EME 1 7, W SM2=0,
RB8 NfE 1. fEM 0, A A KR B o 0 A i B o

TI: A W bR 25 A AR 7€ AT e R LA, AUd s R
RI: S AR & . ESEH AT e e el LA, 2 E RS B

FATEOHMUT 4 MR URE
SMO SM1 | Mode ik Board Rate
0 0 0 Shift register Fosc/12
0 1 1 8-bit UART Variable
1 0 2 9-bit UART Fosc/32 or Fosc/64
1 1 3 9-bit UART Variable

B0

SIUHMIRXDFE 2 At o XD H I Bl BRI IR BRI ALSBERARALARE BT AL, BR8] 78 J A d AR O A3
1/12, FYci s AR f7E SCON R e B AR EAERE A0 4J4a1E: Rl = ORREN = 1. 7EHERAH, MREN=1, JFHM

AR ST R AT AR
t baud_clk=fclk/12 r\ ' [\ — ;r\ ' N\ N\ ' f\ ' N N\ N\ I f\ —
write_to_SBUF 1\
t_start |/ \
t_shift_clk N N\ /\ N /\ N\ /\ N\ /\
frxa \ Do Y D1 Y D2 Y D2 Y D4 Y D5 Y D& Y D7 |
txd [ Y A N A W A W A U N VR A Y A U
ti /
8-1: KikHi 0
r baud_clk=fclk/12 [\ I\ N\ N N N\ N\ /\ 1\ N\
write_to_SOCON [/,
ri0 7\ /
r_start |/ |
shift N\ /\ N\ Al N\ N /\ /\ A
rxd0i Y, {r \ % \% AU \4
txd0 I e L e e e e e e
Kl 8-2: it 0
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(1> On-Bright

Brighten Your Life

8.1.2 A1

OB38A08A2
A% 8KB

A A EEPROM ZJFEH) 0] 45 FEAA g 5%

f1256B RAM #98 (/75 #14%

SIMIRXD7E AN, TXDAE Y ATH i, JEFIAMEE Bl i f], SREE 9104 —iEIRAL(=0), 81 ¥udlfr (LSB
RAERT) o M MFIEAL(=1). ERUUREIEN, B EOR A5, 8Bl il I SBUFR IR, — M s T
R DI RE 77 A7 25 SCONI it B AR ERB8WY, fEA L, Joils2 Pl s 3 A 25 45 B I 85 1 RT DLRI SRR 2 Bk &

Cbaud_ck | Y | Y N | W .
write_to_SBUF A
t_start |/ \
t_shift_clk N N i N N A N i
txd \ /D0 { Di Y bz | D3 J D4 D5 D6 | Dr_ ] Stop
ti ]
K] 8-3: ik 1
v N W W N Y Y N VY | N S
rxd [\ stat [/ DO ¥ D1 Y D2 Y D3 | ) i
r_start i \
ri I
rxd_sample | | | I | I | | A | I | | O || I (]|
shift [ | [ | | i | [ |
Kl 8-4: #iiE 1
8.1.3 Mz 2

AR LA, (A AT o DR R [ 5 PR R 7 8 1% 111/32 (SMOD=1) =1/64 (SMOD=0) , Hf11
P BAR AL e AN RS (=0) , 8N EHERr (LSBEERT) , — DNAIZRARMIE O L — M1k (=1) , 9frm[ LA
S sp AT O A, E 58, SCONFRITB8H 55967, 7E4EU T, SCONH FIRBSIS #k 52

8.1.4 A3

FRA2ANIMIME— AR ZAE T ERE IS, TEIR 2 PN 0 AR 3 R 2B A B I 45 L RT DL SR RE BT

t_baud_clk I /\ /\ A /\ /\ A /\ /\ A A N\ N
write_to_SBUF A
t_start |/ \
t_shift_ck N\ N\ | N\ N\ N A N\
txd \ /D0 y DI Jy Dz \ D3 ) D4 { D5 Y D6 ) Dr | B8 | Stop
ti I
8-5: i fmisiz 2 M 3
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‘I; u“-Brluht R eEPROM TR

Brighten Your Life /ﬁ7256B RAM m8 ﬁjff’:fl#,?
[receive_cioc _ N A A A A A A A A A A
[ — [ X X \ Y Y D5 | D8 Y D7 ) Res Jstor
Ir_start / ]
Iri /
[xd_sample | | | | I I ] S [ | I | | I | | 1 (] — ]
shift 1 | | | | | | | | 1

K 8-6: fllti= 2 F1 3
8.2 HBITENMZENER

FEERATH I RIRI2 M3, 9 frryThfe, AT T 2GR, fEXFER T, MHLIESCON HHIRZSM24 B Al
1o HEN S H MHLEIHBAERT, Bit9 K E L, MITAEFTA B ML SR AT DR T ALK R 9 755 A EATT R
PIZE bl LEE, AnlLEE, HMHUREBRSM2, JFRICHRIIE R, HERMHURIZ 2 SM2IERL,  JF B ILE B . fEfE Rk
WAL, FEHAEBItO V50 IR AR 2 HIE R, B, A ROk W& AR R e B AL BEHL .

8.3 HIAIEIEH| TR

5. PFCON #uiik: D9h
7 6 5 4 3 2 1 0 Reset
| - | - | SRELPS[1:0] | T1PS[1:0] | TOoPS[1:0] | OOH |

SRELPS[1:0]: SREL ) 4 #% i £ 47

SRELPS[1:0] Prescaler
00 Fosc/64
01 Fosc /32

T1PS[1:0]: Timerl ZAak ik FEAn

T1PS[1:0] Prescaler
00 Fosc/12
01 Fosc
10 Fosc/96
11 reserved

8.4 PRFERRASRS

8.41 HTEEOMER 1M3

8.4.1.1 ¥4 BRGS =0 (f£ AUX H1F%8):

(1) 4 T1PS[1:0] =00
23MOD « F

Baud Rate =
32x12x (256 — TH1)

(2) 4 T1PS[1:0] =01
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A7 EEPROM ZJEEH) o] Ji FEFF 15 45
Brighten Your Life /ﬁ7256B RAM m8 ﬁjfﬁ?’:fl#,?
SMOD
Baud Rate = 2 X Foe
32x (256 — TH1)
(3) M T1PS[1:0] =10
SMOD
Baud Rate = 2 X Fo
32x 96 x (256 — TH1)
8.4.1.2 %4 BRGS=1 (£ AUX F1758)
(1) 4 SRELPS[1:0] =00
SMOD
Baud Rate = 2 m X Fos
64x (2" —SREL)
(2) 4 SRELPS[1:0] =01
SMOD
Baud Rate = 2 m X Fog
32x(2° —SREL)
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9. FHiferts

B VI e — N SAL AT R AR AR i Y I 7 AR A RS WDTAE R 3 . AT P8, BT i 55 3 B AR 24 B
AR AR O ARH A . WDT I RE T LA B3 4 E WA I R AR A IRZS kR AR H WD T AN R T-38 FH 18052 1 1 i
#$0,1,2. 08 1 B IEWDT R A, 7] LA i B4 52 G BRW DT oH- 8. 4 AN i 10k B2 K A I TP B4 BEWDTC A7 A7 #i Y
WDTFAL. £ MR RALE, %7 1140 € I 450 JC R HL T & A7 3 T %

I EN 282 AN E BIBTH A ERCIRY 2% (L120KHZ). WDTH R FHE AT B SH L 2 GE Bl % PH (151 0, 726 BERHEIR 25). 7E
1B e 47 BUHEIRIR A, — MWD THEE I (i f2) # - BIMCU S AL WDTLE I HRAS T AT B I 4 A i 50K 303 E EWDTC#F
A7 25 FIWDTERL BRI W DT I B[] 94151 204.8ms (WDTM [3:0] = 0100b).

WDTAH AT 1 70 P B FE 70 4, 75 B A R B [ 1% ) %5 /7 2 (WDTC) I 2.3~ A20(WDTM {3:0])

20KHz
. 256
Watchdog reset time = ———
WDTCLK
% 9-1: WDT i [a]
) Divider : .
WDTM [3:0] (20 KHz RC oscillator in) Time period @ 20KHz

0000 1 12.8ms
0001 2 25.6ms
0010 4 51.2ms
0011 8 102.4ms
0100 16 204.8ms (default)
0101 32 409.6ms
0110 64 819.2ms
0111 128 1.6384s
1000 256 3.2768s
1001 512 6.5536s
1010 1024 13.10s
1011 2048 26.21s
1100 4096 52.42s
1101 8192 104.85s
1110 16384 209.71s
1111 32768 419.43s

7E: RC IR 25(20 KHZz), K16 + 20 %iR %

A 11— BTG TAR R o5 1k AW DTKS A7 a8 F 7 Al I8 05 1710 € I 25 5 B % 91(WDTK) 5 A55hsL HWDT it It 4%
THO. XA LB BRBAL TH AR WA TR T BCER EE R . B 100 I 485 A 200 IR R AT R vl A2 i B B A A1 SR A5 5

G [ E I 3530 N, WDTFFR S B 1 B 2 5 B B AIMCU.AZAR S AL AT BT BUAH &R AT R
XYWDTERL B A LREEWDT U e i e AEWDTE B N 1Jm 8ALI T K& Hl il if WD TM[3:0] 15 B 4 (1 73 Ak AT T Hi. € 72
P4 2 A AT WDTEALAEMCU HLJF IR B 250, RN B &2 12 siWD T R AL

A1 — BIFE TARRS JCIEA5 1k MWD TKEF A7 & F 7 Al 6 & 14 5E I 45 5 B 5% P (WDTK) 5 A\ 55h S HIWDT it i 23
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Brighten Your Life

OB38A08A2
A% 8KB

A A EEPROM ZJFEH) 0] 45 FEAA g 5%
f1256B RAM #98 (/75 #14%

OB VS BRAL TH AR WA I FLL T B 3R . B 114 I 85 06 20 IR R LA BT R B T A2 i) B B R A SR A5 5

HF T E I 38 N, WDTFARSALKE 4 B 1 B 2 5 B R AIMCUZ RS AL AT AT BN AL TR BR.

Clear
1. Power on reset WDTF =0
2. External reset ————» WDTF
2OKHZ RC 3. Software write “0”
oscillator
Set WDTF =1
WDTCLK CWDTR =0
TAKEY WJD‘TM > WDT ——+———» WDT time-out
(55, AA, 5A) 2 WDT time-out reset
Y Counter lect
selec 1 WDT time-out
WDTMI3:0] Enable/Disable CWDTR =1 Interrupt
WDT Refresh
WDT Counter
» WDTC
Enable WDTC WDTK
write attribute (0x55)
WDTEN

9-1: Watchdog ;& I 3 HE [4]

#es | Hid | st [ Bit7 | Bit6 Bits | Bit4 | Bit3 | Bit2 | Bit1 | Bito | EEME
imer
TAKEY | TIme Access F7h TAKEY [7:0] 00H
Key register
wpTc | Watchdog timer | b - | cwDpTR | WDTE - WDTM [3:0] 04H
control register
wpTk | Watchdog timer | oo WDTKI[7:0] 00H
refresh key
RsTs | Resetstatus Alh . | LVRLPIN - - WDTF | SWRF | LVRF | PORF | O0OH
register TF
5. TAKEY Hiht: F7h
7 6 5 4 3 2 1 0 Reset
| TAKEY [7:0] | 00H |

F I 6 25 A7 2 (WD TC) RN NG A 5K 7 T 27 4288 TAKEY S\ 55h, AAh & 5Ah A BExt & | 1) &

745 (WDTC)HAT B N, a8 shE 15 T §E S ¥ e 5 B[R]

MOV TAKEY, #55h
MOV TAKEY, #0AAh
MOV TAKEY, #5Ah

&5 WDTC Hiht: B6h
7 6 5 4 3 2 1 0 Reset
[ - Jcwbptr| wptE | - | WDTM [3:0] | 04H |
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‘I; u“-Brluht R eEPROM TR

Brighten Your Life /ﬁ7256B RAM m8 ﬁjfﬁ?’:fl#,?

CWDTR: & | 1A A7 bR A 1 £ G R AR AR e i)
O: Bl RGN~ EEREES
1: &V R A B AL P2 A R (5 5
WDTE: & | 1% E I 85 {3 e L.

—
0: Z5He.

1: f#RE.
WDTM [3:0]: & | 1M B A5 5 7~ LI MR AL 1E S % R 9-101FE | 1 E B 5 5 7 A i A

5 RSTS Higk: Alh
7 6 5 4 3 2 1 0 Reset
LVRLP

- INTE - - WDTF | SWRF | LVRF | PORF 00h

WDTEF: & | 1) & & s,
WHEbR T 0 F 2 G 5 & A T 10 E B = A i s B sh 13 & bR ] i RS =

%5 WDTK Huht: B7h
7 6 5 4 3 2 1 0 Reset
| WDTK[7:0] | ooh ]

WDTK: & | 140 I 2t S ae 15 B 5 A7 8.
T UL A7 485 N Ox55, F 140 %€ I &% vH Sy 1 5 & 0 4.

a1

B E R SHERE T 1L $ E BAS 577 A0 F) 2 3.2768s

H— B eI B T I T 5E ik #EA3 H

BB T

MOV TAKEY, #55h

MOV TAKEY, #0AAh

MOV TAKEY, #5Ah ; enable WDTC write attribute.

MOV WDTC, #28h  ; Set WDTM [3:0] = 1000b. Set WDTE =1 to enable WDT
; function.

MOV WDTK, #55h ; Clear WDT timer to O.

g 2:

B 1A IR 2R B IR B T {5 5 7 A I [R] Dy 204.8ms
25 Jeif RSN B T 1A T Ak kB

BB R

MOV TAKEY, #55h
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On-Bright i
' A # EEPROM ZJBEH) A i P2 7 i %

Brighten Your Life /ﬁ7256B RAM m8 ﬁjfﬁ?’:fl#,?

MOV TAKEY, #0AAh

MOV TAKEY, #5Ah ; enable WDTC write attribute.

MOV WDTC, #64h ; Set WDTM [3:0] = 0100b. Set WDTE =1 to enable WDT function

; and Set CWDTR =1 to enable period interrupt function
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‘I; u“-Brluht R eEPROM TR

Brighten Your Life /ﬁ7256B RAM W8 ﬁjfﬁ?’:fl#,?

10. H

OB38A08A2# it 12 rils Il 5 AR A AL, B — P IR AR AE R BR AF A7 48 (SFR) A I B T SR AR, RS ThnisR A5
IR R AIRR S SRR A A (SFR) T HIIENO KRIENLH RAE e kb | fo ekl

A RER, CPUR B IeBOE i, 413k 10-1 fos, — EUP i aa 30T, it A BER E LS R b B 251k,
Ho Wik 5 28R B IS RETIRR FI T8 45 . 24— RETIHHAT I B brAc B m, A SSRROR L&, JRIT 2%

%

AW AR AR, IZAC B S W E R AR EOR, B W e REEAE I, B T AR SRR LA
KAE— IR, BEJE RAE AR ERAT I, 2 P AT REINY,  EORFERS ORI R b Wi, b Wi SR AR Sl i B . AERE S HO4E 2
Wirh, ARCRE B T o AT IEAE —NLCALL Fi5 R B MUk A B

A AR, PR R R BN R R, IR T AR SC A AR S o G AR B SR PRAT (0 W A 55 e R A BB AL G
WEh WA B, R EHOT, WS R TS T8 o DL bR AR I8 R Bl B — A W2 7 EE T LA A A
ARG A T I HLAS e 01N 6 e IR AT LCAL L ] .

% 10-1; i E

Interrupt Request Flags Intezgg:e\gictor l?&grerl&%t”'\g '.T.‘(E):Ir)

1 | IEO - #hiBH 70 0003h

2 | TFO — 5430 Hribr 000Bh 1

3 | IEL - #hEBrlbr 1 0013h 2

4 | TFL - e 281 ity 001Bh 3

S | RUTI— 847 H il 0023h 4

6 | TF2/EXF2 — st 282 ik 002Bh 5

7 | PWMIF = PWM tik 0043h 8

8 | ADCIF — A/D #:# ik 0053h 10

9 | LVIF — fICHAvt ] Ay 0063h 12

10 | IICIF — IC iy 006Bh 13

11 | TE3 —Emf 253 Hr il 0073h 14

12 | WDTIF- & 1 ik 008Bh 17
*Z: 2% Keil CH P 48 F A &b W D e 45 HH it B
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Brighten Your Life /ﬁ7256B RAM W8 ﬁjfﬁ?’:fl#,?

%5 | iR | #ik | Bit7 | Bite | Bit5 | Bit4 | Bit3 | Bit2 | Bit1 | Bito | EEME

Interrupt
Interrupt Enable

IENO : A8H EA ET3 ET2 ES ET1 EX1 ETO EXO OO0H
0 register

Interrupt Enable BSH EXEN i IEIC IELVI R IEADC IEPW 00H

IEN1 1 register 2 M

[EN2 | MerruptEnable | ogap . . . . - |Eewpt| - | ooH

2 register

nteruptrequest | con | Exk2 | TF2 | ncIE | tviF | - | ADCIF 00H

IRCON register F

Interrupt request 97H ) ) ) ) ) ) WDTI ) 00H

IRCON2 register 2 F

IPO Interrupt priority | 5,4 ; - Po5 | P04 | P03 | P02 | P01 | 1POO | OOH

level O

Interrupt priority

IP1 level 1

B9H - - IP1.5 IP1.4 IP1.3 IP1.2 IP1.1 IP1.0 OOH

ENHance
ENHIT | Interrupt  Type | E5H o | BNRIT o P ENHITT ) i ] 07H

Register

External
INTDEG | Interrupt Deglitch | EEh - - - - INTLDEG[1:0] INTODEG[1:0] 00H
Register

&5 IENO Hiht: Ash
7 6 5 4 3 2 1 0 Reset
| EA | ET3 | ET2 | ESO | ET1 | EX1 | ETO | EX0O | 00Oh |

EA: EA=0 —Z5RE T A Hh b
EA=1 —{FRESTA ity
ET3: ET3=0 2R e i) 4% 3 H by
ET3=1 —ffife g i 45 3 Flr
ET2: ET2=0 —ZXft i 4% 2 k7
ET2=1 —fff e i 45 2 1t
ES: ES=0 —&tfe H: 47 i
ES=1 —ffi it 4347 1 H K
ET1: ET1=0 2R E i 45 1 H ik
ET1=1 —ffifeE 2% 1 iy
EX1: EX1=0 —ZEGE4ME KT 1
EX1=1 —{fReAM T 1
ETO: ET0=0 —Z%fE & i 2% O 187
ETO=1 —{{fe €I 4% 0 it
EX0: EX0=0 —ZEgE4 M H KT O
EX0=1 —{ e ~h 17 0
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Brighten Your Life

OB38A08A2
A% 8KB

A A EEPROM ZJFEH) 0] 45 FEAA g 5%
f1256B RAM #98 (/75 #14%

5 IEN1
7 6 5 4 3

Hudik: B8h
2 1 0 Reset

| EXEN2 | - | IENC | IELVI |

| IEADC | | IEPWM | OOH |

EXENZ2: Eif 45 2 BEHE A Wi ge
EXEN2 = 0 —Z5fE 52 I 2% 2 A s 48
EXEN2 = 1 —{FREE I 28 2 A3 5 4 by
IEINC: IC 1 Wi e AL
IEIIC = 0 —%%#¢ IIC ik
IEIIC = 1 —ffifE IIC 1l
IELVI: AR AT A i 455 B A
IELVI = 0 —ZEREAR ATl v
IELVI = 1 —fsF GRAR ATl W
IEADC: A/D 45 i fe fir
IEADC = 0 —%%/E ADC 1t
IEADC = 1 —{#i§& ADC 1l
IEPWM: PWM 1 I B 7
IEPWM = 0 —%£fE PWM Hriby
IEPWM = 1 iz PWM Hlfr

5 IEN2
7 6 5 4 3

EWDT: WDT & [ 1 Fh b fif &4
EWDT = 0 -2%f8 WDT ¥
EWDT =1 —f#ig& WDT I8
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Brighten Your Life

OB38A08A2
A% 8KB

A A EEPROM ZJFEH) 0] 45 FEAA g 5%
f1256B RAM #98 (/75 #14%

%5 IRCON bt Coh
7 6 5 4 3 2 1 0 Reset
| EXF2 | TF2 [ IICIF | LVIIF | | ADCIF | | PWMIF | 00H |
EXF2: jEN & 2 HEA A WiHhr A 20 A F
TF2: GEN & 2 Wb s 06 20 A %
ICIF: IIC H B bR A7
LVIIF: A ATT I o e b o7
ADCIF: A/D 4 W A7 fr
PWMIF: PWM W i FRA.
5 IRCON2 #uik: 97h
7 6 5 4 3 2 0 Reset
(I T = | - [wbTmF[ - | OOH |
WDTIF: & | b Wi ds s
S ENHIT Huik: ESh
7 6 5 4 3 2 0 Reset
[ - JENHIT2Z|] - JENHITO| - | | - | o7H |

ENHITL: F BT 1 fid R IO A 3 HIAL

M ENHITLRENO HITLWEN 10, T E AW 1 il kL0 T B &
M ENHITL HIT1 B BN LI, MFFE P 1 bRk o b+ i fid &k

ENHIT1=0 ENHIT1=1
[T1=0 | INTUEH Ptk | INTLAK T %
T1=1 | INTAFREEAE | INTLEFA AR

ENHITO: HIBr O i K 1D ds $2 HAL

B ENHITOWE N O HITOE N 1 I, T/ b O fil k1A T B fid %
2 ENHITO H ITO B &N LI, MFFE HH B O fid & gk Wiy b T+ i fi

ENHITO0=0 ENHITO=1
ITO=0 | INTOK Tl & | INTO ik f3~Ffil &
ITO=1 | INTO R Rk | INTO ETHEAAR
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]
I; ﬂ“-BrIunt A% EEPROM pjﬁﬁﬁ?ﬂﬁ%ﬁ#;;;ﬁ

Brighten Your Life /ﬁ7256B RAM 1‘798 ﬁgﬂ%
75 INTDEG Address: EEh
7 6 5 4 3 2 1 0 Reset

[ - | - T - 1T = ] INTIDEG[1:0] | INTODEG[1:0] | OOH |

INT1DEG[1:0]: i&#¢ INT1 deglitch B[],
00: no deglitch.
01: 5us
10: 10us
11: 15us
INTODEG[1:0]: i£#% INTO deglitch i),
00: no deglitch.

01: 5us
10: 10us
11: 15us
10.1 fREMEE
BT R B SRIE AR 205 DL 2
Z 10-2: Priority level groups
Groups
AR KT O - PWM H i
SER 25 0 ik E 1 i
AR 1 - ADC tikr
I3 1R I3 3 R -
AT ORI - AR AT - 187
SE 2% 2 ik - IC iy

X SFRAIPOBIPLE (7 80F %, &2 i el n] g B 2 A2 9 D0 ML SE e i) — A

5 1PO Hudik: Agh
7 6 5 4 3 2 1 0 Reset
b - | - |1 1rpo5 | P04 | 1PO.3 | IPO.2 | IPO.1 | IPO.O | OOh |

&S IP1 #udik: Boh
7 6 5 4 3 2 1 0 Reset
[ - | - 1mwis [ P14 ]| P23 | P12 | P11 [ IP1.0 | 00Oh |
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OB38A08A2
A% 8KB

A A EEPROM ZJFEH) 0] 45 FEAA g 5%
f1256B RAM #98 (/75 #14%

# 10-3: Priority levels
IP1.x IPO.x M ER
0 0 Level0 (F1%)
0 1 Levell
1 0 Level2
1 1 Level3 (=)

# 10-4: Groups of priority

Bit Group
IP1.0, IPO.0 ST O - PWM H i
IP1.1, IPO.1 SE W28 0 b T -
IP1.2, IPO.2 AT 1 - ADC 1l
IP1.3, IPO.3 JERT 4 1 i JERT 48 3 il -
IP1.4, 1P0.4 AT 0 FR kT - AR AT A
IP1.5, IP0O.5 SERS 2% 2 HbT - IC = W
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11. BIEEEYTT

RS B TR (P MBI PR SE, BIIDLE (PSR AISTOP (f1k) , FFO P S fitas faThfg .

5 PCON Hiht: 87h
7 6 5 4 3 2 1 0 Reset
[smob|] - | - | - T - T - |srtop]| IDLE | ooh |

STOP: STOP A= HINL. BB ALK IEIT STOP 3, STOP L& 25 A 0.

IDLE: IDIE #x0i%HI6r . W EILAKET IDLE #X, IDLE 72218 0
11.1 FHHESR (B RER)
#FAIDLE (AR (2 AR ) ARt r] I8 T 5 PCON B F 28 HIDLEAL & A7 . %5 WA RF IEMCUR B 28, (B AMES I B
BEAR AR, T CPUAR TAE, HIFIIFEE I . 2T — s S eiE —E A5 S, CPUNKIE BN,
(B .
11.2 fE b
fFHISTOP (514 A Al il 5t PCONZH 17 25 (ISTOPAL BAL o fEME R T, Brg B Wik a3 55 1, CPU¥

M—ATEI B i COME R WO/ S AR AT . & T I ) B AN EE GBI RMREEE) K44 MR Mz,
WES AR CER AR, BT .. D BT e EN R e A AR 3 1 .
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A% 8KB

A A EEPROM ZJFEH) 0] 45 FEAA g 5%
f1256B RAM #98 (/75 #14%

12. Bk R HI28(PWM)

OB38A08A24R fft—2/ il & [T PW M H.
T E J943h.
me | EE | #it [ Bit7 [ Bite6 | Bit5 | Bit4 | Bit3 | Bit2 | Bitl | Bit0 | mEME
PWM /\N Y
pwmc | PWM Control BSh PWMCS[2:0] : : .| PWML | PWMO | g0y
register EN EN
PWM 0 Data PWMP _
PWMDOH register high byte BCh 0 - - - - - PWMDO[9:8] O0H
pwmpoL | PWMO Data BDh PWMDO[7:0] 00H
register low byte
PWM 1 Data PWMP _
PWMD1H register high byte BEh 1 - - - - - PWMD1[9:8] O0H
pwmpiL | PWM1Data BFh PWMD1[7:0] 00H
register low byte
PwMMDH | PWMMaxData | ey . . . . . . PWMMD[9:8] | OOH
register high byte
pwmMmpL | © WM Max Data CFh PWMMDI[7:0] FFH
register low byte
5. PWMC Hiht: B5h
7 6 5 4 3 2 1 0 Reset
| PWMCSJ[2:0] | £ | . | £ | PWMI1EN | PWMOEN | 00H |
PWMCS[2:0]: PWM I i #%.
PWMCS [2:0] Mode
000 Fosc
001 Fosc/2
010 Fosc/4
011 Fosc/6
100 Fosc/8
101 Fosc/12
110 Timer 0 overflow
111 Timer 0 external input (P1.2/T0)
PWM1EN: PWM i#i& 1 ffiGENHL.
PWM1EN = 1 — PWM ifij# 1 f#ifig.
PWMI1EN = 0 — PWM ifij# 1 2.
PWMOEN: PWM ifii& O fdi fEfir.
PWMOEN = 1 — PWM i#i# 0 fdifg.
PWMOEN = 0 — PWM j#i# 0 fdifg.
%5 PWMDOH Hiht: BCh
7 6 5 4 3 2 1 0 Reset
(pwmpo| - | - | - | - | - | PWMDO0[9:8] | O0H |
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A% 8KB

A A EEPROM ZJFEH) 0] 45 FEAA g 5%
f1256B RAM #98 (/75 #14%

5 PWMDOL Hitk: BDh
7 6 5 4 3 2 1 0 Reset
| PWMDO[7:0] | ooh |
PWMPO: PWM 3BiE 0 7% /R H P ik #.
“0" — PWM #iE 0 T 75 I BAK.
“1” — PWM i#ii& 0 T2 NI B .
PWMDO[9:0]: PWM @i 0 £ fE 75 77 4%
#%5: PWMD1H Hiik: BEh
7 6 5 4 3 1 0 Reset
lpwmP1| - | - | - ] |  PWMD1[9:8] | O0H |
5 PWMD1L Hiht: BFh
7 6 5 4 3 2 1 0 Reset
| PWMD1[7:0] | 00H ]
PWMP1: PWM iEi& 1 4% lﬂmr@ﬁa
“0" — PWM @B 1 T 25 I BAK.
“1" — PWM ﬁaﬁ.l% S PR E .
PWMD1[9:0]: PWM i 1 £ fE 7 77 4%
%5 PWMMDH Hihtk: CEh
7 6 5 4 3 2 1 0 Reset
[ - T - T - T8\ - | PWMMD[9:8] | OOH |
5 PWMMDL Hiht: CFh
7 6 5 4 3 2 1 0 Reset
| PWMMDJ[7:0] | FFH |

PWMMD[9:0]: PWM 5z K3 {H 77 1725

PWM M 0000h %5 % e KBl %577 28 PWMMD[9:0].24 PWM it # £ 5 i KBUE &7

DB AHZE T PWMMD[9:0]77 4 %5 .

PWMPx =0 & PWMDx = 00h
PWMx

PWMPx = 0 & PWMDx # 00h

PWMx

PWMPx =1 & PWMDx = 00h

PWMx

PWMPx =1 & PWMDx # 00h

PWMXx

High
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A F EEPROM ZJEEHT AT FiFEFF 145
Brighten Your Life /ﬁ7256B RAM W8 ﬁjfﬁ?’:fl#,?
PWM period = w
PWM clock
Leader pulse :M
PWM clock
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Brighten Your Life

OB38A08A2
A% 8KB

A A EEPROM ZJFEH) 0] 45 FEAA g 5%
f1256B RAM #98 (/75 #14%

IXELICHEBRAEHSCL (I %) FISDA (i) kB RILEMNCTL I, s 8 nT DL & BRIk A 748 (SFR) 11
IICBR[2: 0] , MIfif#iE EikF]400KBpS (H AME) . NCHEH ] DUZ ML AT LR ML, SREEHAS W (RXIF,TXIF)

HA WA HbE AEE L5, eI, EENERF, REBSHFFILES, EMPEF, e aNAFs, Kk
SIRNANF IS S, B ORVA KRS RO 325 % 1 8 H B — AN i K 400pF 1) HL 25 BT B i
Hh K 1) & 6Bh.
%5 | iR [ sk [ Bit7 [ Bite | Bit5 | Bit4 | Bit3 | Bit2 | Bitl | Bito | BB
IIC function /
nccrL | 'Ccontrol Foh | cen | mss | mas | AB-F | Br EN IICBR[2:0] 04H
register N
ics | lCstatusregister | gy, ; MPIF | LAIF | RXIF | TXIF | RXAK | TXAK R\éVBor 0OH
MATC
IICAL 'I'rg i_‘:g:es“ FAh IICAL[7:1] Hior | AOH
9 RW1
MATC
IICA2 'I'rg gg:essz FBh IICA2[7:1] H2or | 60H
9 RW2
icrRwp | !/C Read/write FCh IICRWDI[7:0] 00H
reglster
icest | !ICEnaableBus i ppp FU_EN . . : : : - | ooH
Transaction
5 IICCTL Hiht: Foh
7 6 5 4 3 2 1 0 Reset
| ICEN | MSS | MAS | ABEN [ BF EN | IICBR[2:0] |  04h |
IICEN: IIC #i:f# fig
IICEN =1, {fif
ICEN =0, %%
MSS: FEWAH LI E %
MSS =1, ERFENEA
MSS =0, EFEMHEER
L Qe AR iR &= R N e - T = K 1A
MAS: AR bk £ (AE ENLBL A
MAS =0, fiif IICA1
MAS =1, fiif ICA2
AB_EN: ff# 2k 25 7R, (X F ML)
2 AB_EN A fi, BEfFR G 2 5 R A — BUR AR I APk, AR IR 5] 31 2 RRAS . W SR ok fr
B R, REAE A S E 2 5 A . 0 2 WS ML 75 3 B A T 51 LS ML I
R
BF_EN: ST iR REAr. (X EHLEI)

4 BF_EN {8 fg, BEAR A 22 A FH IR 15 5 2 B AR B 3 BF C B AL 308 20 7K = A
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IfE 5 R L MStart B .29 2 BHLE MHLERN 7 B E B T 5 BN S AP R AL
HCBRI2:0]: ki (AUAE EHUEFD IX B Fosc JAMB s R BR G 25 A%, KRG BRI N Fosc/512

DU ik

IICBR[2:0] Baud rate
000 Fosc/32
001 Fosc/64
010 Fosc/128
011 Fosc/256
100 Fosc/512
101 Fosc/1024
110 Fosc/2048
111 Fosc/4096

8 cs Hiht: F8H
7 6 5 4 3 2 1 0 Reset

| - | mMPIF | LAIF | RXIF | TXIF | RXAK | TXAK | RWorBB | O00H |

MPIF: {2 1 5% 1 o Wi
15 Ab S R A ALK B e LA T P A

LAIF: fiile 2k 25 h e R . (R EHUBEK)
i gk 256 R AL B . S FR R AR

RXIF: Hdfs elioh s B 462, 75 ICRWD. (NC BES5HHR A7) HN—AH el i v bt B
fir; PAEZRZAE, IC PWbREAL QICIF) #EHZNEE.

TXIF: Fd i b Wik S0, MFT AL T #3027 8s v A B s e e, 2w B, RE
NCRWD(IIC /5 Bl 47 W) 8 St B Ao, BEZEZA )G, IC HF
WrkrEA: (ICIF) K EZTEZ.

RXAK: HUSfINAL, B X B — MRS S DA RITE 5E R 8 A B AL a2k 5.

TXAK: LA, 240503 76 B0 8 A1 BdE, hADK 1% B (NoAck) B FR (Ack) FHALM B EHLE R
BCIRAS . F b, BRMEAE N — A F W RIERTESS 9 A1 13-1.

RW or BB: EHAR:

BB & A T i s fr
M E] scl=0 5k sda=0 BE 2= A T UGS 5 LA B . A DT 25 1045 5 A 4 i
F2 A AT R R AT 2 A R G lm] B IR
MR
RW: ML B (i) 8BRS (164 76 IC a2k, 4 b7 i e, R ML 11C
PR (R MWL)
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r) F5]
- - = 1
SNV G O G G2 W G S G S &
| | MSB acknowledgement acknowledgement | Sr
| I signal from slave signal from receiver | |
[ | ~ byte complete, I |
| | interrupt within slave | |
clock line held low while
I I interrupts are serviced I |
scL | S| - [3r]
or 1 2 - 7 8 9 1 2 3-8 9 ar
S—'FJ ACK ACK E
START or STOP or
repeated START repeated START
condition condition
K 13-1: Acknowledgement bit in the 9th bit of a byte transmission
5 1ICAL Hbhk: FAH
7 6 5 4 3 2 1 0 ff
| [ICAL[7:1] | Matchl or RW1 [ AOH |
R/W R or RIW
MR

ICAL[7:1]: IC Huhik- 75 77 2%
XA RMMUBEREI S —AS 7-bit ik, e —Mbhk Ok B EPUBEED B0505 Pl
Matchl: 24 ICAL Fiok B F MU 7 (s i bk VEFC R, 2 s i B AL, 24 IC MRk 'S5 58— ViR
I, ALK E BTE R
EHABE:
ICAL[7:1]; IC Huhik 75 77 2%
RoRES S IE R MR 7 47k
RW1: Ui Bei 4 By Mstart 5% Rstart bit, %A 1E I MHLITHI RW 3%, E7E IIC Hihk 2 5 fHiE 8™
PLias, il 13-2.. BHRE VRN BB AR R IEE RN, W EN 1, BRAE F AR
WOy, s 0, BEHE A O .

i |

:

:
?

3
3

[ = 1 P
L Il I |1 I I | I oot
START ADDRESS RIW ACK DATA ACK DATA ACK STOP
condition condition

13-2: RW bit in the 8th bit after IIC address
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3ik: FBh
5 lICA2 Huk
7 6 5 4 3 2 1 0 Reset
| [ICA2[7:1] | Match2 orRW2 | 60h |
R/W R or RIW
MR

ICA2[7:1]: IC Hutik 75 77 2%
XN HNUER I EE A 7-bit fHbhE, S E— Al Ok B PR BUlE s
Match2: 24 ICA2 Fiok B F MU 7 i Usc i ik VEEC R, 2 s i B AL, 24 IC MRk 5 58— £ ¥k
I, ZALKERE E BERR
EHABE:
ICA2[7:1]: IC Huhik 75 77 2%
SoRES IR ML 7 47 ok
RW2: Uil 15 & iy Mstart Bi# Rstart bit, ZACRHAE A MBI RW &%, & RRE R AL
KRMIBE M7 . BN 1, BRAE B T, s 0, HEHE R LT

5 ICRWD Hifk: FCh
7 6 5 4 3 2 1 0 Reset
| IICRWDI[7:0] | ooh |

IICRWDI7:0]: IIC 5 £ 1F
R () B, BT T
AR AR, 25 A 1% SDA i

%5 IICEBT #iht: FDH
7 6 5 4 3 2 1 o R
| ruen [ e[ - [ - [ - [ - [ - ]O0oH ]
FPERK:
00: fRH
01: IIC Bl 3 BE LA#E i SDA K SCL 135 £ dls.
10: IC POk T- SDA J SCL K IFUA1E 5, ik it /£ T ICAL B ICA2(tH MAS
PLIEPE) (1 kit
11: IC # T SDA K SCL & HE 15 5.
FU_EN[7:6] skt A 3SR EE S .
MR
01: FU_EN AT MAUEE AL BB S N 01 H B i & LR
EE
FU_EN 452873 R B, 13 5 008 w47 75 S5 5 N 0145 )0, SCL ¥ e B4 (L
i%).
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FU_EN 34325 ¥k 5 08 N2 A5 1545 S P A B 3656 B 5 N 01.
FEAL L BRI AU RR), T LB A2 5 N\ 01 BT AL X BUE 75 255 N ICRWD.
FU_EN A HEEE, R EE S .
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14. LVI & A = k7

rh 7 m) &6 3h.
i ik [ #yt [ Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bitl | Bit0 | EE/E
LVI function N\ /
RsTs | Resetstatus Alh .| LVRLP ; - | wbTF | SWRF | LVRF | PORF | 0OH
register INTF
LVC Low voltage Esh | V- - LVRE - LVIF LVIS[1:0] 20H
control EN
&E: RSTS Huht: Alh
7 6 5 4 3 2 1 0 Reset
LI\IQF.QF"FP - WDTF | SWRF | LVRF | PORF | OOH

LVRLPINTF: “IN#" 1% HUH B A7 HEAR.
2 MCU E A5 5 BN K B K B AL P2 A 1, LVRLPINTF REFR Hh AT A4 B . e iiAr 75
HAHE .
LVRF: 1 HL 5L AR
WEHERS T8 Fr 2 EAAE 5 72 K H R E A=A It B [ 21 B AR o] RS %
PORF: I HL S AL R,
RS T30 Fr Z SEAAE 52 B b FAR A7 7= A B B B 1 30 5 L R ] R R

&5 LvC Hiht: E6h
7 6 5 4 3 2 1 0 Reset
[LVEN] - Jwwvre | = | - | wviF | LVIS[1:0] | 20H |

LVI_EN: fiC H & B sh R A e 47
0: 2 e A FELHEAS I H W T e
1 A5 BB FL G I T T R
LVRE: #MHAKHL K 5 B D fd R,
0: AR HEAN A FE I 1 B Th e
1:AF R AN F T 2 B )RR,
LVIF: K HL % W A A7
0: VDD & T LVI &€ H
1: VDD & F LVI e E
LVIS: {1 H I A B e s A B i 4%
00: 2.4V
01: 2.6V
10: 3.2V
11: 4.0V
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15. 12f B F 5 #48 (ADC)

OB38A08A24E At T 41HiE il - NHS21MiE 126 ADC, 7% KA AR HE 5 AN ADCD[11:0]%, TADCH]H1 Wi m) &

M 553h.
ASHM —>
amping
ADCSH —  2ToH
ASHC —b|
ADCCI1[T:0,ADCBG VDD
2 ADCDIL14 ADCDH
| | [~ ‘ | LA | CD
L A4 —>
I I Vref [-]-T-T-T aocoBor | ADCDL
| |
: I I s S’FA;Z!T_ ~l ADIUST=0
apct — | | 12-bit ADC e
| Coversion TN
ADCS —/: —'—I | | S 1°
TUST=
ADC6 —+ T [ I l
1l | | = I
ADCT L__=_I [“T-1 [ [ Acoutsi | ADCDH
Sample and Hold A —>

T

| ADCDI7:0] | apcoL

ADCCHI3:0]
Fosc —¥» A]glsl‘él:r‘:k
ADCCS[4:0]
Bl 15-1: ADC #5331 45 - 4 45 A 3 A E 1 B
ADC SFRs 1~ fli7:
#e | Hid | #upk | Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bit1 | Bito | EE{H
\ ) ADC

ADCC1 | ADC Control 1 | ABH |ADC7EN|ADC6EN |ADC5EN - - - ADC1EN - OOH
ADCC2 | ADC Control 2 | ACH | START |ADJUST| ASHM | ASHC ADCCH][3:0] 00H
ADCDH ﬁ%ﬁ Data ADH ADCDH[7:0] 00H
ADCDL | ADC Data Low | AEH ADCDL[7:0] 00H

ADC Clock ADCB .
ADCCS | oo AFH e - - ADCCS[4:0] OOH

ADC Sample .
ADCSH | - i Time | EFH ADCSH[7:0] OOH
ADCSTA | ADC Status D6H LS 00H
ADCC3 | ADC Control3 | D7H ADCPS pcr OOH

8. ADCC1 Hit: ABh
7 6 5 4 3 2 1 0 Reset
| ADC7EN | ADC6EN | ADC5EN | . | £ | | ADC1EN | £ | 00H ]
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ADC7EN: ADC i#i# 7 {HifEfr .
ADC7EN =0 ’—*ﬁﬁ%

blIBE]
ADC7EN =1 —{#ifig JHIE

OO

ADCG6EN: ADC iifii# 6 1 fi m
ADCB6EN = 0 —2%4¢ ADC i#iH 6
ADCG6EN =1 —{ift ADC iii¥ 6
ADCS5EN: ADC i#j# 5 fif am
ADC5EN =0 ’—*ﬁﬁa Cilii4 5
ADCS5EN =1 —{#i§& ADC ifii#i 5
ADC1EN: ADC ifijE 1 1 Hbu
ADCIEN =0 %% ADC i#iHE 1
ADCI1EN =1 —{#i§§ ADC iii¥ 1
5. ADCC2 Hiht: ACh
7 6 5 4 3 2 1 0 Reset
| START [ ADJUST | ASHM | ASHC | ADCCH][3:0] | 00H |
START: MiZfi g EArhf, ADC ¥ EBN ki, HHhTmEBaES
ADJUST: ADC %7 th s 2 i %
ADJUST = 0: (BkiL)
ADC ¥+ i %71 ADCD [11:4] = ADCDH [7:0].
ADC ¥ 7% H k=¥ ADCD [3:0] = ADCDL [3:0].
ADJUST = 1:
ADC %74 =577 ADCD [11:8] = ADCDH [3:0].
ADC %74 H {75 ADCD [7:0] = ADCDL [7:0].
ASHM: ADC HUFE 5 4ERF (R d 407
ASHM=0: ADC Ui 8] i A 1147 il
ASHM=1: ADC EUFf I 8] B 54442 il
ASHC: ADC HUtE 5 {r ¥z fr, %2 e85 20 E T-ASHM=1.
ASHC=0: £ 5EADCHUFE.
ASHC=1: ffiftADC HUtt.
ADCCHI[3:0]: ADC J#iE ik #%.
ADCCH [3:0] Channel
0001 1
0101 5
0110 6
0111 7
1000 Bandgap reference
voltage
Others -
ADJUST =0:
55 ADCDH #dt: ADh
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6 5 4 3 2 1 0 Reset

| ADCD[11:4] | 00H ]
%5 ADCDL Hiik: AEh
7 6 5 4 3 2 1 0 Reset

| - | - | - | - | ADCDI[3:0] | O00H |

ADJUST = 1:

B ADCDH Hihk: ADh
7 6 5 4 3 2 1 0 Reset

| R | . | : | - [ ADCDJ[11:8] | 00H |
%5 ADCDL Hiik: AEh
7 6 5 4 3 2 1 0 Reset

| ADCD[7:0] [ 00H |

ADCDI[11:0]: ADC %7 % 17 2%.

5. ADCSH #uiik:EFh
7 6 5 4 3 2 1 0 Reset
| ADCSHI[7:0] | 0OH |

ADCSH [7:0]: ADC HUFE 5 4ERFIn (8] 27 4745, A AL T IR HOREIN [A) o 1035 47 22 30 1F T ASHM=0,

5. ADCCS Hht: AFh
7 6 5 4 3 2 1 0 Reset
| ADCBGE | - | - | ADCCSJ[4:0] | 00H |

ADCBGE: ADC & MCU W& L Rl REfL . (WS H & 1.2V)
0 **Hb

1: #66E-

ADCCSJ[4:0]: ADC AN I FE.
Wi ADCPS(ADCC3[4]) =0

ADC Clock = Felk
- 6x (ADCCS[4:0]+12)
I ADCPS(ADCC3[4]) = 1

ADC Clock = Felk
- 2% (ADCCS[4:0]+1)

If ASHM=0 , ADCSH=0x00:

. ADC_Clock
ADC _Conversion _Rate = ————
16
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ADC Start By Firmware
\I — ADC End By Hardware
ADC_Start Y
ac_sue OFF X oesmrX ADC Conversion X o
ADC_CLK | | | | | | | g) | | | | | |
»f2eanC LLI\'— 14*ADC_CLK

If ASHM=0 , ADCSH#0x00:

ADC _Conversion _ Rate = —~DC_Clock
- B 19+ ADCSH[7: 0]

2 Sample and hold time by hardware control decisions.

ADC Start By Firmware ADC End By Hardware
r—
ADC_Start
ADC. State OFF X ADC Sample and hold X ADC Conversion >< OFF
wee__ JUUTUUUSUUUULL
|+ ADCSHL7:01*ADC. LK 19%4DC_CLK———»]
If ASHM=1:

ADC _Conversion _ Rate = ADC_Clock

+ F /W _Sampling _Time

¥ Sample and hold time by firmware control decisions.

ADC Start By Firmware ADC FEnd By Hardware
ADC_Start r
ADC._State OFF >< ADC Sample and hold X ADC Conversion >< OFF
Sample and Hold By Firmware set ASHC=1

Sample and Hold By Firmware set ASHC=0

TN V'
ASHC

A
weax  JUTTUTLTSIUTUTUIUT
|<—Firmware Control Time—>L716*ADC7CLK4>|

5. ADCSTA Huhik: D6h
7 6 5 4 3 2 1 0 Reset
BUSY
S = = = - - Sw o - O0H
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BUSY_SW: ADC Busy PLEFIE . (€ Start bit J&, i ff-K BUSY_SW=1)
0 — not busy. (H#IFEE)

1 - busy.
&% ADCC3 Hiht: D7h
7 6 5 4 3 2 1 0 Reset
ADC
- - - ADCPS - - - VREF O0H

ADCPS: ADC [H$i 4348
0-F% 3.
1-Fx1.
ADCVREF: ADC Vref %% B /% .
0-VDD.
1-4V.

©O0n-Bright Electronics Confidential Datasheet

OB_DOC_DS_OB38A08A2_C
- 66 -



OB38A08A2

]
I; ﬂ“-BrIunt A% EEPROM pjﬁﬁﬁ?ﬂﬁ%ﬁgﬁixﬁ

Brighten Your Life f[]256B RAM Bg 8 éz"f_%’,f!/%
16. EEPROM
i #iR | syt | Bit7 | Bite | Bit5 | Bit4 | Bit3 | Bit2 | Bit1 | Bit0 | EE(E
ISP function AL
TAKEY | [Ime Access F7h TAKEY [7:0] 00H
Key register
IFcon | !nterface Control | gp || cppr | - - - - ISPE | OOH
register
ISPFAH | 'SP Address —| o) ISPFAH [7:0] FFH
High register
ISPFAL | ISP Address —1 o ISPFAL [7:0] FFH
Low register
isprpL | 'SP Low Data E3h ISPFDL[7:0] FFH
register
isprc | 'SP Contol | ; ; ; - | isPE2|I1sPF1 | ISPFO | 0OH
register
5 TAKEY Hodik: F7H
7 6 5 4 3 2 1 0 Reset
| TAKEY [7:0] | O00H |

ISP BEAL (ISPE)ER A g Wik, B 06 I B2 W TAKE Y 2747 23 5 = 4N {5550, AAH, FI5 AN, [ ISPEL 1] 5 X /2

MOV TAKEY, #55h
MOV TAKEY, #0AAh
MOV TAKEY, #5Ah

%5 IFCON Huhk: 8FH
7 6 5 4 3 2 1 0 Reset
| - | CDPR | - | - | - | - | - | ISPE | O00H ]

£ O(ISPE) of IFCON # ISP fiifigfir, i /il it % B ISPE iy 1 f#fE OB38A08A2 )4k ISP Thfk Bt % &
ISPE & 0 k&% L4358 ISP ThigISPE I1E G — AN s i ol 25 1 B A 1) ISP ZhAE AR SR A FE - A4 2 oh
IR ISP 2747 %% ISPFAH,ISPFAL,ISPFD, 5 ISPFC ERi\ N K2 A 0k ISPE il 1 LU#E Bk 4 o547

2N S,
&2 ISPFAH Hidk: E1H
7 6 5 4 3 2 Reset

- | - | ISPFAH5 | ISPFAH4 | ISPFAH3 | ISPFAH2 | ISPFAH1 | ISPFAHO | FFH |

ISPFAH [5:0]: £ ISP Zhkz Mk 75

%5 ISPFAL
7 6 5

4 3

2

Hodk: E2H

0 Reset

| ISPFAL7 | ISPFAL6 | ISPFAL5 | ISPFAL4 | ISPFAL3 | ISPFAL2 | ISPFALL | ISPFALO | FFH |

ISPFAL [7:0]: {# ISP ZhAEZ Huhk A% 745
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ISPFAH 5 ISPFAL #24L 1 14 i v g Fef7fit g vhic Az Ak stk B 5 ISP Thg X AN v gm FEAF i 2 vH 10 AZ AR M ik AN 87
S ISP IS A a1tk 35 ISPFAH & ISPFAL 72812l 0 1] gifE A Af 28 Fhic 12 R ik B 25 1 ISP R%%
TP 25 18] B bl X AN o] 9 FE A7 Gk 2 o RE o/ TR B 55 ISP T RE AT 2 oK.

&5 ISPFDL Hudk: E3H
7 6 5 4 3 2 1 0 Reset
| ISPFDL7 | ISPFDL6 | ISPFDL5 | ISPFDL4 | ISPFDL3 | ISPFDL2 | ISPFDL1 | ISPFDLO | FFH |

ISPFDL [7:0]: ISP data for ISP function.
ISPFDL 27 f7- &+ 423t ISP Difig i i i 2 8 AL ¥ 77 17 4.

%5 ISPFC Hitk: E4H
7 6 5 4 3 2 1 0 Reset
[ - | - | - | - | - ] 1spF[2] | ISPF[1] | ISPF[0] | OOH |

ISPF [2:0]: ISP ZhfgikFE1r.

ISPF[2:0] ISP function
000 reserved
001 reserved
010 reserved
011 Write EEPROM
100 Read EEPROM
110 Read option
111 reserved

TR ISP IIRETE B4 % ISPFC 2717 8 B A\ Fide Bl 2 AT — K.

ISPF[2:0]=011 (EEPROM write)

EX1: Ri¥ EEPROM #1:$0004H #1175 115 - B A#22H
MOV TAKEY, #55h
MOV TAKEY, #AAh

MOV TAKEY, #5Ah ; enable ISPE write attribute

MOV IFCON, #01H ; enable ISP function

MOV ISPFAH, #00H ; set flash address-high, 00OH

MOV ISPFAL, #04H ; set flash address-low, 04H

MOV ISPFDL, #22H ; set flash data to be programmed, data = 22H

MOV ISPFC, #03H ; start to program #22H to the EEPROM address $0004H

ISPF[2:0]=011 (EEPROM write)

EX2: [f¥ EEPROM i1-$0005H #7555 - B A#33H
MOV TAKEY, #55h
MOV TAKEY, #AAh

MOV TAKEY, #5Ah ; enable ISPE write attribute

MOV IFCON, #01H ; enable ISP function

MOV ISPFAH, #00H ; set flash address-high, 00OH

MOV ISPFAL, #05H ; set flash address-low, 05H

MOV ISPFDL, #33H ; set flash data to be programmed, data = 33H

MOV ISPFC, #03H ; start to program #33H to the EEPROM address $0005H
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ISPF[2:0]=100 (EEPROM read)

EX3: F¥t EEPROM #itiiE$0004H Fi 175 T HL
MOV TAKEY, #55h
MOV TAKEY, #AAh

MOV TAKEY, #5Ah ; enable ISPE write attribute

MOV IFCON, #01H ; enable ISP function

MOV ISPFAH, #00H ; set flash address-high, 00OH

MOV ISPFAL, #04H ; set flash address-low, 04H

MOV ISPFC, #04H ; start to program read the EEPROM address $0004H to ISPFDL
MOV A, ISPFDL ; read ISPFDL and store it in Accumulator

ISPF[2:0]=110 (read option)

EX4: Y option #4-$0004H FH 775773 X
MOV TAKEY, #55h
MOV TAKEY, #AAh

MOV TAKEY, #5Ah ; enable ISPE write attribute

MOV IFCON, #01H ; enable ISP function

MOV ISPFAH, #00H ; set flash address-high, 00H

MOV ISPFAL, #04H ; set flash address-low, 04H

MOV ISPFC, #06H ; start to program read the option address $0004H to ISPFDL
MOV A, ISPFDL ; read ISPFDL and store it in Accumulator

EX5: FEEFFic iz A b $1004H Fi 175 7T
CLRA
MOV DPTR,#1004h :
MOVC A,@A+DPTR ; read the data of address $1004 and store it in Accumulator

EX6: AR FP L IZ ARtk il $1005H F 75 155

CLRA

MOV DPTR,#1005h ;

MOVC A,@A+DPTR : read the data of address $1005 and store it in Accumulator
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THEIREE
Symbol Description Min. | Typ. | Max. | Unit. Remarks
TA Operating temperature -40 25 85 T Ambient temperature under bias
VDD Supply voltage 2.4 - 55 V
DC B
Absolute Maximum Ratings
Supply Voltage ........ccocevveneenn e, Vss-0.3V to Vss+6.0V
Input Voltage ..........cocevvvninnnnnn. Vss-0.3V to Vee+0.3V
TA=-40C t0 85C, Vcc = 2.4~5.0V
Symbol |Parameter Valid Min Typical |Max Units Conditions
MTP & Option Read
vVDD1 Operating Voltage 4.5 55 Vv voltage
(Max speed 8MHz/1T)
MTP & Option Read
. voltage
VDD2 Operating Voltage 2.4 4.5 \% (Max speed 8MHz/2T
or 4AMHz/1T)
VDD3 Operating Voltage 2.5 55 \% EEPROM write voltage
VIL1 Input Low-voltage Port 0,1 0.2Vcc |V
VIH1 Input High-voltage Port 0,1 0.8Vcc \Y -
VOL=0.45V
oLl |Sink Current PWM Pin 36 mA VCC=5V
(Open drain) (P0Q.5, P0.7) o8 mA VOL=0.45V
VCC=3.3V
VOL=0.45V
oLz |Sink Current 04 30 mA VCC=5V
(Open drain) ' 22 mA VOL=0.45V
VCC=3.3V
VOH=2.6V
IOH1. Source Current Port 0.1 0.34 mA VCC=5V
(Pull-Up) ' 01 mA VOH=2.4V
) VCC=3.3V
VOH=4.6V
IOH2 Source Current PWM Pin 16 mA VCC=5V
(Push-Pull) (PO.5, P0O.7) 1 mA VOH=2.9V
VCC=3.3V
9 mA VOH=4.6V
Source Current VCC=5V
IOH3 | push-Pull) Port 0,1 - . VOH=2.9V
VCC=3.3V
Clo Pin Capacitance - - - 10 pF Freg= 1MHz, Ta= 25°C
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) 3 mA Active mode,
IRC=8MHz 25 °C
_ Idle mode,
ICC Power Supply Current [VCC=5V - 3 mA IRC=8MHz 25 °C
Power down mode
- 3 UA 25 o
LVI& LVR HS K%
LVR
Min Typical Max
2.0V VIL=1.84V VIL=2.00V VIL=2.16V
2.2V VIL=2.024V VIL=2.20V VIL=2.376V
2.4V VIL=2.208V VIL=2.40V VIL=2.592V
3.0V VIL=2.76V VIL=3.00V VIL=3.24V
LVI
Min Typical Max
LVIS[1:0] = 00 VIL=2.208V VIL=2.40V VIL=2.592V
LVIS[1:0] = 01 VIL=2.392V VIL=2.60V VIL=2.808V
LVIS[1:0] = 10 VIL=2.944V VIL=3.20V VIL=3.456V
LVIS[1:0] = 11 VIL=3.68V VIL=4.00V VIL=4.32V
ADC LS4t
Symbol | Test Condition MIN TYP MAX Unit
Operation VDD VDD 3 55 \%
Resolution 12 bit
Conversion time 16tanc us
Sample rate 200k 250K Hz
Integral Non-Linearity Error INL Vdd = 5v, 0 9 LSB
System Frequency =
8MHz,
ADC clock = 0x10,
Convsion rate = 200k,
ASHM=0,ADCSH=0x01
Differential Non-Linearity DNL Vdd = 5v, -1 4 LSB
System Frequency =
8MHz,
ADC clock = 0x10,
Convsion rate = 200k,
ASHM=0,ADCSH=0x01
Clock frequency ADCCLK 4 MHz
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