Brighten Your Life

(1> On-Bright

OB39S08A3

% 8KB+1KB

£'%/ ISP Zg<fv Flash
A1512B RAM A8 (L7

.............................................................................................................................................................................. 3
..................................................................................................................................................................................... 3
R (= TR 3
ORI 3
S e 1 1T R 4
B 4 RO 5
i R 6
R I BE BT AT (SFR) ettt ettt et et et et et ettt ettt ettt e s A AR e A e e e st sttt et et et et et et et et et et et et eaneeas 7
B TR 11
I U RO 11
1.1 NG el X PO 11
1.2 @ RO 11
1.3 FE A I B ITTIETE oottt ettt ettt ettt et ettt ettt et e e 11
1.4 I B it ST TR TSRO 12
1.5 = 1Y A T 12
1.5.1 L = YA < 12
1.5.2 L A8 1 12
S TR B = L= LT =) A = L[ S PSPPI 13

1.5.4 Time ACCESS KeY regiSter (TAKEY) ..o ittt ettt et sttt e et e e e et e e e aabb e e e e anbe e e e e anbaeeeeannnas 13

1.5.5 L Y e (V1Y =Y =5 [ PSR 13
1.5.6  EXAMPIE OF SOFWAIE FESEL.......eiiiiiiiiiiie etttk be ettt e e st e e e a et e e et b e e e e e a b et e e e anbe e e e e anbaeeeeannnas 13

1.6 I ettt ettt ettt ettt ettt e et e e S A et et e et et et et et et e et ete et ere et e at et e ae et e et et ete et ere et ene et ereeteneetens 14

A 1= R s R 15
T 2y OO 19
3.1 o T B e e ettt ettt ettt 19
3.2 7 X OO 20
3.3 B 1o bt B (010 R (oY = ) VOO 20
3.4 B Tl s R T (0| AT (o3 = = 1) OO 20
35 TERE R TR 256 F-I5(B00 F BFF) coieeereeeeeeeeeeeeee ettt ettt e ettt as st as st s e e s seae s anens 20

B 1 = (I 3 O 21
4.1 L e ettt ettt ettt ettt n et et 21
4.2 B BT AF B oviteteeeitete ettt e es e ettt et et et e et et et eae et et et et et et et e ae et et e A e At et et ebeAe et et et e At et et et eRe et e tete e et et et e e et etete s et eterens 21
4.3 el = <R 22
4.4 8 5 = OO 22
45 /= L2 OO 22
4.6 /= L2 OO 23
4.7 R e TR 23
4.8 E B il 2 OO 24

TR TS (@ I OO 25
LTt N OIS TR 27
6.1 JE N TR €Y N o e (0] ) OO 27
6.2 JER A st e 0L ) R 28
6.3 e e NG B e o SR 28
6.4 FEI O (LB AT IE I /TTEL) oottt ettt ettt 29
6.5 FEI L (L6 BT I TEEL) oottt ettt ettt 29
6.6 PR 2 (8 A7 B EEZRIE I T oottt 30
6.7 v N (R YA B VA I GV L ) ) F OO 30

O L N & 1 i A 2/ R 31
7.1 E I B 2 T B oottt ettt ettt ettt ettt ettt a et et ettt et et et et et et et te et re et ene et eae et eneeeens 33
7.1.1 LY 5 VOO 33
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OB39S08A3

"
. - A% 8KB+1KB
' £/ ISP ZJg=p Flash

Brighten Your Life A1512B RAM /Hf/8 @]}W%’

7.1.2 G U= i . VTR RSOOSR TSP T O PP RSURTR 34
7.1.3 G R AL 0 VTR TSSOSO T RO PP RSRRTR 34
7.1.4 IR A - RSOOSR 35

7.2 B ettt ettt et et et e e e e et et e et et et et e e et e et et et et et et et e e e e e e et et eenan s 35
7.2.1 A R, 0ottt ettt ettt et e et et e ettt e et e et e ee e 35
7.2.2 B AEE IR, Lottt ettt ettt e ettt e et e et 36

7.3 B R T T ettt ettt ettt et ettt ettt ettt e ettt e et et ettt e ettt et e et e et et et et et e et et eere s 37
7.3.1 iR i VO OSSOSO OSSOSO PO O TSRS 37
7.3.2 AT IR Lottt ettt ettt ettt ettt et et e et et et ettt et e et aaes 37

ST = - <N o TSROSO T USSR TSR 38
8.1 R m el O I s e D) AU TSR R SRR 39
8.1.1 B 0ot ettt e ettt e e e et et et ettt ettt en e 39
8.1.2 = v OSSOSO PP PRTRRURPRRUN 40
8.1.3 B 2 ettt ettt ettt e bt e et ettt ettt ettt 40
8.1.4 = W TSROSO T OO P TR PR PURURPRRUN 40

8.2 FR AT T Z2 LA TIL ©o oottt ettt et e e e e et e e e et et et e e e e e e ebe e s et e et et et et e e et e e e e ee e e e et e e eenen e 41
8.3 NG i e T STy U RSOOSR 41
8.4 N g e kNSRS T USSR 41
8.4.1 R I LT 1 e T PSSP 41

TR = = S SO 43
10. T BT ettt ettt et ettt e e e et et et e et e e et e e e teeuee e re et e et e it e e r e et et e et e et e e e e et et et eaeeeten e ner e e e aeeaans 47
L0 BRI oottt ettt e e ettt e ettt et e e et e e e et e e e r e e e et et e ee e ee s 50
11. B T B BT T ottt ettt ettt et et e et et e e e et et et e et e et e e et et e et et e et et e e ae e aerteeeaeeeeennen 53
I O £ 1IN s 52N T RSO 53
O - | K= VSO SO U RRTRTSURPN 53
12. R KT (1YL Y ) TR 54
13. LI B oottt ettt ettt ettt ettt ettt et ettt eae et et e et ettt e ettt e ettt et et et e ettt e et e ae e eaes 57
14. P T ettt ettt ettt ettt ettt ettt ettt et et e et et et et et et e e e et e 62
15. KB 22 T ettt ettt ettt et et et e et et ettt e e et e et ettt ettt e et et et et et et et e e e e et et e e een e 67
16. LV IR ATTII BT <o ettt et ettt et e e et e e e et et et et e et ee e e e e e et eeeeeeeee et et e e et e et eeeeeeeeeereeneeeeeeenaneas 70
17. O IYR b= e Y 503 IO 71
18. TERGIRFE(NTERNAL ISP) ottt ettt ettt ettt se ettt eae et e e e s et et et et et ete et ese s esesaeneesens 75
ST LY =3 - TSSOSO U TSP PRSP 75

R T 1 (YA (1) OO 75
18,3 R ISP S o e ¢ttt et e et ettt et ettt ettt ettt ettt et e et et et et ettt et e e 76
18,4 B ISP RS o oottt ettt ettt ettt ettt ettt et e ettt e et 76
185 ISP % {74~ TAKEY, IFCON, ISPFAH, ISPFAL, ISPFD aNnd ISPFC ....ooveovoeeeeeeeeeeeeeeeeee e 76
19. LA B (COMPARATOR) ..ottt ettt ettt e e e e e et ettt et e e 80
(575 = SRR 83
DG L ettt ettt ettt et ettt ettt et e ettt ettt e et et e et et et et ettt et e et e eans 83
AD L ettt ettt ettt ettt ettt ettt ettt et e et et ettt ettt e et et et 85
COMPAR AT OR T ettt ettt ettt ettt e e et et ettt e et et et et e et et ee e ee e et et et et et et et e e e et e et et eeeen e 85
R P A= B R = RO R PRSI 86
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(1> On-Bright

Brighten Your Life

OB39S08A3

% 8KB+1KB

£'%/ ISP Zg<fv Flash
A1512B RAM A8 (L7

72 E 3R

OB39S08A3U20,

iR

JFoR ¥ 8052 A5 12 WAl — MWL 5 28 12 /NIt

B, KREZHERS DRI AL, B T IefbR
54, 8052 K444 ] 12 8 24 AN, itk 4h,8052
FIREA I T P MCIZ 3R BLAE R 2 0L, 38 AN R
(AL, AT A1 B Bl IR 2 T

1% OB39S08A3 & — /MR A BT i 8 7 fldzs il 28 N 4%
XIE— AN IRE) 8 At AN s, AT ASM51

FHE

TAEHE: 1.8V ~ 5.5V

il AT 448, fmnlis 25MHz

1~8T ] 5 AR G 2

R BE A MCS-51

WHE 22.1184MHz RC i a%, M FE /AL I 20 A8
8KB+1KB i [f i L N R At 2%

512B T s 8052 RAM

X 16-bit £ f7% (DPTRO&DPTRY)

— AN AR I 1 R ATHE L IR R = A A

—/ 16-bit PR ESAFEES GFE8 0, 1, 2)

12 ~18 GPIOs(14L~ 20L & %:17), GPIOs HJ k¢
PURD RIS (MEX ) T e TR B, BRI
BT ()

84 HA 5 MCS - 51 M A 454 % & ®  FLAT YRS AR i T 0&4MH H T 1
o  WYFERIET M ER A (WDT)
ITHRE A o MNCHEI CEMHELD
OB39S08ASIhNKL yymmv ® A SPIEL (/MM
i T AU = 1.8V ~ 5.5V} ® 4% 10bit ik 5 HI (PWM)
hih: SR ® 4% 16bit LLEZ(PWM)/Afi3/ AR I BE
k: £ 75 % 5 %i{as table below } ® 7 10bit BLUET S (ADC) ik 1 BIHIE 0 #E
L: %%ﬁ*ﬂ?#&f\ :.I%lj‘]‘gg Vref ‘
CESCTEIGE, P BV ° JrLniitice
yy: 4E ® i LINTEAEMERS S KR ISPIIAP/ICP J EEPROM TfE
mm: F ® ISP JIRgs R A7 At AR BB 4y N*128 byte (N=0 to 8)
v IRAFREL A, B,...) ® Fr FEAESA BT RE(CE) & i _EAEZ I T E(OCD)
®  BHERIII(KBI) 3t 4 ANfh b
Postfix Package ® ALE kst
S SOP (300 mil) ® G HL R BT FL R SR A(LVIILVR )
o R A LR
® LY H LTS IN A b LR
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- OB39S08A3
- A 1% 8KB+1KB
' £'%/ ISP /g7 Flash

Brighten Your Life A1512B RAM /98 #7785
BT I E
20 Pin SOP
VSS [T o o o] YOD
OSC_INMTALIP3 [2] P15
CLKOUTHTAL2/P3.0 [ % 5 & W [TE] P16PWMOMISO/CC
SSANTUP14 3] 5 g E =.'= 7] P1.7IPWMIMOSIICC2
o
OCISDAICSDAINTORT 3 [5] o ® 5 78] P0O.0/Cmp10uySPICLK/KBIO
OCISCLAICSCLTUP1.2 [B -Z & 'g. 5] PO UKBIHADC 1ICmpahIn
RADIT2EXP1.1 [T 2 B~ 74 PO 2/KBI 2/ADC2/Cmp1PIn
= »
TXDIP1.0 [ o T3] PO.3IKEI3T2FADC3CrpOhin
TUADCT/CC3PWWM3P0.7 [ [127] PO.AADCA/CmpOPIn
ADCE/Cmp0Out/PO6 (10 (71 PO.5/ADCSICCOIPWIM2

BRE: T ERME T R
(1) MW RST/PLS T IS Al — B VOPLB), 448 I i D148 by 52 LA AT T 200 I s A8 A 5 S
RESET Ji
(2) AEAEARITEL FREN ISP ZISRA(BHH 18.4 Hot), 8 LG o AR 8o & 81 bk ob 5 5 76 55 1
RXD P1.1 KM P1.6 WAUE fr, 1T 25
(3) OSI_SDA/P1.3 J; OCI_SCL/P1.2 T A7 I8 ICP ZIsDh eI, A7 58 15 DI s xm) 1/O.
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OB39S08A3

"
. - P #% 8KB+1KB
' £'%/ ISP g Flash

Brighten Your Life 7775128 RAM /—CK/8 @ﬂﬁﬁ%’

RETTEH

£ 5
529
o o
£ EE
e oz
nE_ % 8 O— AN d g Q 8 f (%)
a SR=R=) SsS== A NS L0 © I~ o) ==0W0m
< 8 EEE 2233 3883888 ¢ Faaam
© 000 BfBkil  FIg3qII == OO0
A ‘ A Ad AA A A A ? A ‘
y v i vy v i v i
RESET » MAXBI10 UART gmgf PWM ADC lc SPI
= ¢ :@ﬁ Port 0
SRAM
XTAL2 « 512Bytes 2 \
XTALL ¢ V@_ Port 1
¢ :@_ Port 3
Flash 8K+1K ¢ )
Bytes
\—, Watchdog
(— ) Interrupt
ﬂ (——) Timer 0/1 | 12
( ) ICE ICP
o — ~
H H / | Timer2 %:O ccs
Interface control - &ccu | T2EX
A A -~
I~I~
0L a8
Ne g
o= 5%
©g0s
] ]
< <
AN
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OB39S08A3

A 8KB+1KB

£"E/ ISP Zgf Flash
A1512B RAM 498 #1715

(1> On-Bright

Brighten Your Life

(=SB
20L RS I/0 i
P0.0/KBIO/ PO A0 & BEALFE T INI0 & SPI % 11 i 4 &R B i i
16 | SPICLK/ADCO/ /0 | i@o &Hbs 214
CMP10ut
PLIIAI7 &THIN 882 K fili gk / b e F il i 2& SPI 4% 1
17| PL7ICC2IMOSIPWML | VO | e et sty s A 11 &S B i
PLIIIA6 &THHT a2 M i $k/EL i sl iE 1& SPI 4% 1 H
18 | PLO/CCUMISOIPWMO | VO | oy ot -t 2 s i th 11 &35 B U A3 10
19 | P1.5/RST /O | P14 &E AT
1 |VSS | At e HA Y5
2 P3.1/XTAL1/OSC_IN /O | P3IHIALL & FR4 A &IMBYR T A A
3 P3.0/XTAL2/CLKOUT /O | P3N0 &k th &I #h i th
4 | P1.4/INT1/SS /O | PLIFIA4 &IMHB Wi 1& SPI #5: L1 MALBkZE
5 P1.3/INTO/ /o P1IIA73 &AM 0 & IC H T4 & ICEFI ICP 1)
IICSDA/OCISDA Befriie & J s N
5 P1.2/TO/IICSCL/ /o PLIIAL2 &I #F04MTHIA& IIC HATH B2k & ICEFI
OCISCL ICP Il RE I I B A
PLIII L & HATHELEE B AL E L & THIT 282403
7 | P1.1/RXDIT2EX 110 I AR
8 P1.0/TXD /O | PLEHIA70 &ERAT B2 Ml IE %{?’E%iﬁujﬁ‘iéllﬂ%fioﬁ’é*
9 P0.7/T1/ADC7/ /o Poq E%/j gatHJ %%19F4|$+Hu)\&1‘%§51+§?§% 7 &I A%
CC3/PWM3 P& TR NAE L ST B EK &Juﬂmﬂﬁéms
10 | P0.6/ADC6/CMPOOUL /O | POHIHIf76 & B4 imiE6 &L #50%n
20 | vDD | B R
11 | Po.sADCE/CCOPWM2 | 1o go N 93115 & fjﬁ;ig%?ﬁ%ﬁﬁs &I 282 KAl 3R/ L% e ot
TEO & ik i il 1 2
12 | P0.4/ADC4/ CMPOPIn /O | PO 4 & Bk iliE 4 & LLEaR0E [ 4 A\
13 | PO-3/KBI3/T2/ /o PO 473 & 443 I T3 & IS 2428 i A IR fr &pst
ADC3/CMPONIn B P IBIES & ELR B0 S [N
14 | PO-2/KBI2/ADC2/ /o POIIIf72 & #ALHE RN & FEUEEHmiEg2 & Hhigasl
CMP1PIn EFAEE PN
15 | PO.L/KBILADCL/ /o POIIAT0 & B4 4E CIrP bl & BB NN & M1
CMP1NIn AL TN
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On-Bright

Brighten Your Life

OB39S08A3

i 8KB+1KB

£'%/ ISP Zg<fv Flash
A1512B RAM f78 1t L7788

FEIRI)BE AT A7 9% (SFR)
FF IR D e A A7 4% o0 A B Brss:

Hex\Bin X000 X001 X010 X011 X100 X101 X110 X111 Bin/Hex
F8 IICS IICCTL IICAL IICA2 IICRWD [ICEBT CMPOCON | CMP1CON FF
FO B SPIC1 SPIC2 SPITXD | SPIRXD SPIS OPPIN TAKEY F7
E8 EF
EO ACC ISPFAH ISPFAL ISPFD ISPFC LvC SWRES E7
D8 PFCON P3MO P3M1 DF
DO PSW CCEN2 POMO POM1 P1MO P1M1 D7
C8 T2CON CCCON CRCL CRCH TL2 TH2 PWMMDH PWMMDL CF
Co IRCON CCEN CCL1 CCH1 CCL2 CCH2 CCL3 CCH3 C7
B8 IEN1 IP1 SRELH PWHMDO PWMDOL | PWMD1H PWMD1L BF
BO P3 PWl_l\|/ID2 PWMD2L PW|_I\|/ID3 PWMD3L | PWMC WDTC WDTK B7
A8 IENO IPO SRELL ADCC1 ADCC2 ADCDH ADCDL ADCCS AF
A0 RSTS A7
98 SCON SBUF IEN2 9F
90 P1 AUX KBLS KBE KBF KBD 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
11:: OB39S08A3 ik Uy it 75 £ i [f) H EMEH AL N & Ak

Fires Mk EEHE H#d
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
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OB39S08A3

"
. - P #% 8KB+1KB
' £'%/ ISP g Flash

Brighten Your Life #1512B RAM A8 1t 1
T Hyht EEME it
IENO A8h 00h Interrupt Enable Register O
IEN1 B8h 00h Interrupt Enable Register 1
IEN2 9Ah 00h Interrupt Enable Register 2
IPO A%h 00h Interrupt Priority Register 0
IP1 B9h 00h Interrupt Priority Register 1
KBI
KBLS 93h 00h Keyboard level selector Register
KBE 94h 00h Keyboard input enable Register
KBF 95h 00h Keyboard interrupt flag Register
KBD 96h 00h Keyboard interface De-bounce control register
UART
PCON 87h 00h Power Control
AUX 91h 00h Auxiliary register
SCON 98h 00h Serial Port, Control Register
SBUF 99%h 00h Serial Port, Data Buffer
SRELL AAh 00h Serial Port, Reload Register, low byte
SRELH BAh 00h Serial Port, Reload Register, high byte
PFCON Doh 00h Peripheral Frequency control register
ADC
ADCC1 ABh 00h ADC Control 1 Register
ADCC2 ACh 00h ADC Control 2 Register
ADCDH ADh 00h ADC data high byte
ADCDL AEh 00h ADC data low byte
ADCCS AFh 00h ADC clock select
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
PWMD2H Blh 00h PWM channel 2 data high byte
PWMD2L B2h 00h PWM channel 2 data low byte
PWMD3H B3h 00h PWM channel 3 data high byte
PWMD3L B4h 00h PWM channel 3 data low byte
PWMMDH CEh 00h PWM Max Data Register, high byte.
PWMMDL CFh FFh PWM Max Data Register, low byte.
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OB39S08A3

"
. - P #% 8KB+1KB
' £'%/ ISP g Flash

Brighten Your Life #1512B RAM A8 1t 1
T Hyht EEME ik
TIMERO/TIMER1
TCON 88h 00h Timer/Counter Control
TMOD 89h 00h Timer Mode Control
TLO 8Ah 00h Timer O, low byte
TL1 8Bh 00h Timer 1, low byte
THO 8Ch 00h Timer 0, high byte
TH1 8Dh 00h Timer 1, high byte
PFCON D%h 00h Peripheral Frequency control register
PCA(TIMER?2)
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
CCL2 C4h 00h Compare/Capture Register 2, low byte
CCH2 C5h 00h Compare/Capture Register 2, high byte
CCL3 Cé6h 00h Compare/Capture Register 3, low byte
CCHS3 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 Di1h 00h Compare/Capture Enable 2 register
GPIO
PO 80h FFh Port 0
P1 90h FFh Port 1
P3 BOh FFh Port 3
POMO D2h 00h Port 0 output mode O
POM1 D3h 00h Port 0 output mode 1
P1MO D4h 00h Port 1 output mode O
P1M1 D5h 00h Port 1 output mode 1
P3MO DAh 00h Port 3 output mode 0
P3M1 DBh 00h Port 3 output mode 1
ISP/IAP/EEPROM
IFCON 8Fh 00h Interface control register
ISPFAH Elh FFh ISP Flash Address-High register
ISPFAL E2h FFh ISP Flash Address-Low register
ISPFD E3h FFh ISP Flash Data register
ISPFC E4h 00h ISP Flash control register
TAKEY F7h 00h Time Access Key register
LVI/LVR/SOFTRESET
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Brighten Your Life

I> On-Bright

OB39S08A3

A 8KB+1KB

£"E/ ISP Zgf Flash
A1512B RAM 498 #1715

T Hyht EEME it
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
SPI
AUX 91h 00h Auxiliary register
SPIC1 Fih 08h SPI control register 1
SPIC2 F2h 00h SPI control register 2
SPITXD F3h 00h SPI transmit data buffer
SPIRXD F4h 00h SPI receive data buffer
SPIS F5h 40h SPI status register
Ic
AUX 91h 00h Auxiliary register
IICS F8h 00h IIC status register
IICCTL F9h 04h [IC control register
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
OPA
OPPIN F6h OOH Comparator Pin Select register
CMPOCON FEh 00h Comparator 0 Control register
CMP1CON FFh 00h Comparator 1 Control register
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OB39S08A3

"
. - P #% 8KB+1KB
' £'%/ ISP g Flash

Brighten Your Life 7775128 RAM ﬂ"f/8 ’i”ﬂﬁﬂﬁ
BT K P
1. BAHE

OB39S08A3 & —/N8AL I AL L2, & I BT ThRE LA S R ThRE % A7 7s (SFR) HITELN & KB ELL FET4A H.
1.1 mAXEFAES

AT 3 I g B A A 2k 2 R (ISP B FE 77 I 28 21 8K B+ 1 KB 1 1 A\ 2 A A7A4 b JHE 1 i 5 P DA A7 A4 L AT 100K YK 1) o 5 vl 4485 4
FEIFCIZEdE, WEEPROM.

1.2 10H

OB39S08A31534M/0O ports: Port 0, Port 1 and Port 3. Ports 0, 1 /& 81711 and Port 32247 111, PUFhRY & i) 1 (b vtk

80514 1), 44, s, SOOI . FEFE ST AT U .

MUEF R A AL, S T R A PL.5.

2 A IR A N RGBT, XTAL2 5 XTALLATZERES sk ISPH & SURIOF HIP3.0. P3.1; 4 H i FH AN

PG HXTALLE AR A RGE B, HATXTAL2 ) & O JIP3.0.

P AT 1) PO~P3 11 # nJ 8 i e Ab i 6 K FEAREMI . ) — P FRAIREMITE 7 & AR 25 (R ALE Sy Y, ) 38 e o5 7k D) g 47 A7 4
(SFR) SKIEATIEFEFER], AE w8 HAE N iisrh, JLUO R IESDTIA4KY, AT LAfRIE OB39S08A3fE it
HLEREE T (1) I

1.3 eomeh AL

41152 R5 5 LN BRI 12T, Bi12 AN 25 8o L HLES L . OB39S08A3 M 1T~8T (1 fsidas il s, HIAL#s Fi 1A
FAANB B R HA~8 NI B R . B m) i U, $AT — R4 TR LA P ~8 N B

#5: CKCON Huht: 8Eh
7 6 5 4 3 2 1 0 Reset
- ] ITS[2:0] | - | - | cLkouT1:0] | 10H |

ITS: &2 W Bi R I IE$E.

ITS [2:0] R4 A
000 1T FEat
001 2T L (BRIN)
010 3T #iak
011 4T fii
100 5T #z
101 6T Fiz
110 7T #isk
111 8T izt

ERIN T 2THEK, FEAEI %, WICKCON [6:4] (il h8Eh) MR, RE4HR 2 IF AR HREAE— LA I N AT I o
AR IR OIRLAS PR AE T — 34 gy
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=
. - P #% 8KB+1KB
' £'% ISP ZJSpv Flash

Brighten Your Life 7775128 RAM /—CK/8 @ﬂﬁﬁ%’

1.4 B HIERE

TEATATINHECKCON [1:0] (Mbdik8EN) B Asit, OB39S08A3fELEP3.0/™ AL I Al iy, T ZR e N Al v & Ay A FH 9 3% e
(A bl A B A\ D ) 5 N RCHiR T 4 B8 1 o

CLKOUT: I Bl Hi B A% .

CKCON [1:0] Mode.
00 GPIO(®ki\)
01 T RGN ER
10 T RGN B2
1 FE RGN P4

1.5 Eir
151 MWHEIhEE

OB39S08A3$EMt T H Al LF & A7 ML, F b AlA: A i) e TR B mT DL gn FE 28 BRISP iR &

F EREAEE A BN TS B
25ms (default)
200ms
100ms
50ms
16ms
8ms
4ms

152 HHEELITHEE

OB39S08A3fie fit — i/ 52 LA LR SEILAEAN LS 7 (0 S, SV S AL, TRE R T HE 3R B 55h, AAhRISAhTZ it
FP'5 BITAKEY 75 17 e AT BT S AL T A7 45 (SWRES) L BN {EB AT S AL FF A7 4 3K 13 AT S AUS , ol LAY SWRES A7 4 5
NFFEh. SEPREARG 52 A7 5 o 5 R AL S AF “ORPALER. B S A7 25 A7 S AL P S A R ) B J 2 kAT B A2
AL

s | ik [ #hk | Bit7 | Bit6 | Bits5 | Bit4 | Bit3 | Bit2 | Bitl | Bit0 | BEM
Software Reset function

RSTS rReZSi;ter status | A1h ; - . | PDRF | WDTF | SWRF | LVRF | PORF | OOH

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

SWREs | Software  Reset| ... SWRES [7:0] 00H
register

©0n-Bright Electronics Confidential Datasheet
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OB39S08A3

A 8KB+1KB

£"E/ ISP Zgf Flash
A1512B RAM 498 #1715

1.5.3 Reset status

154

155

%5 RSTS

7 6 5 4 3 2

Huhk: Alh
0 Reset

| - | - | - | PDRF | WDTF | SWRF | LVRF | PORF | 00H |

PDRF: &A% 5 A7 FR.

2 MCU AR 5 AL A0, PDRF FERRH Fh 1 5 var . SRR 5 e s 2.

WDTE: & 505 i 28 2 A7 AR,

9 MCU A5 5 A T 147~ 2 I, WDTF HEbroRt b i3 i e 75 B R A0 2.

SWRF: KA A7 AR,

2 MCU A5 5 R AR A=A 5, SWRF FERRKE i Bl 1 1 sy AR 77 B AR %

LVRF: i H 5 & A7 AR,

4 MCU SALAE 5 AR R AL 1, LVRF B b 08 AR 5 s %

PORF: I HL & A .

4 MCU SEAAE 5 th LA =L 1, PORF HERS A th s 5w bR 75 th s %

Time Access Key register (TAKEY)
fF5: TAKEY

sk F7H
7 6 5 4 3 2 0 Reset
| TAKEY [7:0] [ 00H |

BAERAL A7 25 (SWRES) BUAJY R, BAFE 3 ANRFRIIZNNF S 2 TAKEY %17 SR AL RER I R AL A7 A7 4%

(SWRES)H[ 5. ‘&A1&

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

KM E A1 T2 (SWRES)
7 6 5 4 3 2 0 Reset
| SWRES [7:0] [ 00H |

SWRESI[7:0]: At EALE A7 8% R AL R I f5 25 0FAT A

SWRES [7:0] = FFh, /=45 5 7.
SWRES [7:0] = 00h ~ FEh, A/ 547 5h 1.

1.5.6 Example of software reset

MOV TAKEY, #55h

MOV TAKEY, #0AAh

MOV TAKEY, #5Ah ; enable SWRES write attribute
MOV SWRES, #0FFh ; software reset MCU

©0n-Bright Electronics Confidential
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OB39S08A3

A 8KB+1KB

£"E/ ISP Zgf Flash
A1512B RAM 498 #1715

1.6 WP

ERNI ik B 1 A #822.1184MhzOSCI Bl 5, FLIHBR S AT AT a0 B B, e 5 22 (0 A2 2 I B 4 D A 1 3

1T

P B i R AN R 0 AT N BEOSCUNER 1-1017%, I il £F dm R 4 s ICP R

Z 1-1: Selection of clock source

Clock source

external crystal (use XTAL1 and XTALZ2 pins)

external crystal (only use XTAL1, the XTAL2 define as 1/0O)

22.1184MHz from internal OSC

22.1184MHz/2 from internal OSC

22.1184MHz/4 from internal OSC

22.1184MHz/8 from internal OSC

22.1184MHz/16 from internal OSC

XHF R T W IBOSCIIMIR, AT LEVFR 22, ENRE b /3 BRG0PI, 20 R o R ZE AR 1-2

#* 1-2: Temperature with variance

Temperature

Max Variance

25C

+2%

©0n-Bright Electronics Confidential
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OB39S08A3

"
. - P #% 8KB+1KB
' £'%/ ISP g Flash

Brighten Your Life A1512B RAM /_57\78 ﬁ/’ﬂﬁﬂﬁ

2. I{L4RE

FT4 OB39S08A3 1 154 #B & A 25 1) 3kl H A FrviE 8051 —FE I Th e, LL N 4% 51 i T LLOB39S08A3 {7 28 b 1%
LTS B R4, X B RS i L g 3 .

%% 2-1: Arithmetic operations

5 R %] FH Ja 3
ADD ARn 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,@RiI 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,@Ri 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

©0n-Bright Electronics
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% 2-2: Logic operations

-16 -

5 Hid %] FH SR
ANL A,Rn 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 ARn 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 A,Rn 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
CLRA 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
©0n-Bright Electronics Confidential Datasheet
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Z 2-3: Data transfer

il Eii %E] FH FA
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 AB-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
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%% 2-4: Program branches

-18 -

iR Eiipa (%] FH SR
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 addr1l Absolute jump xxx01 2 3
LIMP addr16 Long iump 02 3 4
SIMP 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
CJNE 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
CINE @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
ik iR iz | A#
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,hit 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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=
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Brighten Your Life 77/5128 RAM ﬂ"f/8 ’i”ﬂW%’

3. FHEHRGEW
OB39S08A3f7 fifi o &5 M FIIE F 1805 L &5 M AT [H], e AT 1AM A RE A7 4t 4% I 8K B+ 1KB [ ik A A 77
3.1 RBFEAHE

OB39S08A315 8KB+1KBI1itk AU A7, 4 LA R B 3-1, nl A 3l FH IR 7 A7 i Bk EEPROM. L& i A3 45 45 K LK IR 2 ISP
A5 FE A7 it 23 ). X L6K ¥ Hihi MN$0000 to $3FFF. ISPAR S 27 1l A$3C00 to $3FFF. ISP RSS2 /7 25 i) v] LA 43
FINE128775(N=0 to 8). MN=0, IR B A ISP EALFE 725 [0 ] F. A3 8K B+1KB7 1 25 (A # 9l FH R MURE e A fid. 24
N=1i, 2 k5 il $3F80 to $IFFFREH MISPAR S FL 743 a]. MMN=2Z K N A7 hE$3F00 to $3FFF{ B A ISP 45 L
2R (A S AEL. BN AT DO i w48 BRI CP 7 U gn 2 5 B 8 nT 1R EEPROMMS I A A ic s AT AT £ s (an S 22 58 0 A= e 408
TH AT TUHRER) . EEPROMIY N FH DI REAE 2 187 15 1) N ISP /0 A1 Hfi ik

3FFF +
3F80

3F00 v fNzp
3E80 Y N=3
3E00 Y N=4
3D80 Y N=5
3D00 Y N6
3C80 Y N=7

| 3C00 v =g

ISP service
Program space,
Up to 1K

; 1FFF

8K Program
Memory space /\b/

)
<

e 0000

K 3-1: OB39S08A3 programmable Flash
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32 MRS

OB39S08A3 E.£/512B Bytesft] /i FSRAM, 1L~ Kl 3-2, H:741256 Bytes i [ (18052 4 # 17 fiti w4l k) — K .

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

80 80

direct & indirect addressing

I Lower 128 Bytes (Accessed by
mode )

K| 3-2: RAM architecture

3.3  HIENFE-IE 128 F35(00h to 7Fh)

Bl A7k 25 M 00h £ FFh (kA1 4E 8052 F )5 S —FEY
00h #I| 7Fh f) st bt T3 i 1 2 el h) 5 -0k 20 1)

00h #I| 1Fh & 25 17 a4 1 25 ],

20h # 2Fh J& A7 -4k 2% 1],

30h #| 7Fh &3 F s A7 X

3.4  ¥IETEAERR-H 128 £F(80h to FFh)

80h | FFh [y bk AN AN fig A R4z -1k (1) 75 =X 05 ), e — AN i X

35 fHiEE-T R 256 £ ($00 B $FF)

Expanded 256 Bytes
(Accessed by direct
external addressing
mode by instruction
MOVX)

MOOhEIFFhZ A N B I SRAMX 45, 3£ 256 715, 143 [a) kit H ASl i A0 B 322 - ik i 7 e T 15 1) . (FIFIMOVXIE 4
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£"E/ ISP Zgf Flash
A1512B RAM 498 #1715

OB39S08A34 4 (1 LA T PU B/ 4H 1.
(1) #Hpoc

(2) Srik-EHon
(3) fifiasdahlpoc
(4) RAM Fil SFR #1510

OB39S08A3%: 1) ft /F 457 3k A FEIF AL 25 135 4 71 5 RAMELSFRACER AL BE, LU R & BE P EAAGAR T F e 2 (728

il ik | st [ Bit7 [ Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bitl | Bit0 | BEME
8051 Core
ACC Accumulator EOh ACC.7 | ACC.6 | ACC.5 | ACC4 | ACC.3 | ACC.2 | ACC.1 | ACC.0 [ OOH
B B register FOh B.7 B.6 B.5 B.4 B.3 B.2 B.1 B.0 00OH
PSW F\:cg?éam status poh | cv AC FO RS[L:0] ov |[pswi| P | ooH
SP Stack Pointer 81h SP[7:0] 07H
DPL Data pointer low 0 82h DPL[7:0] 00H
DPH Data pointer high 0 83h DPH[7:0] 00OH
DPL1 Data pointer low 0 84h DPL1[7:0] 00H
DPH1 Data pointer high 0 85h DPH1[7:0] 00OH
AUX Auxiliary register 91h | BRGS - - - - - | ppPs | ooH
ckcon | Clock control 8Eh . ITS[2:0] CLKOUT[L:0] | 10H
register
IFcon | Interface control 8Fh - | coPr| = - : : : - | 1sPE | oOH
register
41  Rinds
ACCZ A RINas, KAESD FPERAETR 2 10— DRI B 2.
5 ACC Huhik: 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 |
ACC[7:0]: The A (or ACC) register is the standard 8052 accumulator.
42 B HHEH
BAFAT- a1 VL BBRVESR S, AT D — 25 A7 4 LA i I 25080
ff5:B Hiht: FOh
7 6 5 4 3 2 1 0 Reset
| B7 | B6 | B5 | B4 | B3 | B2 | B1 | BO [ o00h |
B[7:0]: The B register is the standard 8052 register that serves as a second accumulator.
©0n-Bright Electronics Confidential Datasheet

OB_DOC_DS_OB39S08A3_A
-21 -




(1> On-Bright

Brighten Your Life

OB39S08A3

A 8KB+1KB
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43 FERPREF
5 PSW Huht: DOh
7 6 5 4 3 2 1 Reset
|l cy | AC | FO | RS [1:0] | ov | R | ooh |
CY: HEAAREAL
AC: & BCD #fi Bt br ki fr
FO: H P B AR&EAT O
RS[1:0] Bank Selected Location
00 Bank O 00h — 07h
01 Bank 1 08h — OFh
10 Bank 2 10h - 17h
11 Bank 3 18h — 1Fh
OV: i AR &AL
F1: HP B ARG 1
P: AHERRIOAT, SZ AR, SR Bnas T AR L AL, B AR
4.4  HERRIRET

HERRARET & — LT IS A AR AL S WA D 07h e M3 A7 AR AEBAT PUSHRICALLER 4 2 i 3 (8, A 45 HE A R 41 7
08hJT 4R HhAT

5. sp Hiht: 81h
7 6 5 4 3 2 1 0 Reset
| SP [7:0] | o7h |

SP[7:0]: HERRFRE A7 T BTN 25 A7 (R ik, it B MERR SR B AR A6 07 B 5 2, 8 R R I HER R
IR T .

45 HEETRET

BAEARE R 275 ARAT W DPL. S A7 A DPH.E T LIME K — 274 2 7 23 (MOV DPTR #datal6) /i, w15 4 PN 25
745 (151 41,MOV DPL,#data8), & i i # FAF S 1817 AN RL 3 83 2 £ 25 (8] (W1, MOVC A,@ A+DPTR 3 % H FIMOV A,
@ DPTR).

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

DPL][7:0]: Data pointer Low O

Datasheet
OB_DOC_DS 0OB39S08A3_A
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Brighten Your Life A1512B RAM ﬂ"f/8 ’i”ﬂﬁﬂﬁ
%% DPH Hik: 83h
7 6 5 4 3 2 1 0 Reset
| DPH [7:0] | ooh |

DPH [7:0]: Data pointer High O
4.6 HEmEH1
MUEHE R BT I T R IS AT 3L AR AERIDPTR J& — AN 1647 (1 37 47 4%, o T R 51k 038 =2 1) i o AN A i 4. A5
OB39S08A3 ", Ak K FaEHFR N DPTR, 25 /M EE 4541 R 4 DPTRL.IEFE A7 FH A 8 FE A% F i B F8 B Kt Fa ) ik
PO T AUXZFAT- 4+ ILSB(DPS).

FH P I8 I ik oA AUX 25 A7 FR I LSBAL BEAT D14, BT A3 X IIDP TR 2 #1065 4 210 & H (I DPTRFTE:AE

%5 DPL1 Huik: 84h
7 6 5 4 3 2 1 0 Reset
| DPL1 [7:0] | ooh |

DPL1[7:0]: Data pointer Low 1

2 DPH1 Hiik: 85h
7 6 5 4 3 2 1 0 Reset
| DPH1 [7:0] | ooh |

DPHL1[7:0]: Data pointer High 1

5 AUX Hipt: 91h
7 6 5 4 3 2 1 0 Reset
IBRGS | - | - [ - | 2 | - | - | pps | ooH |

DPS: Hl R LR
DPS = 1 #EHHIRTREN 1.

4.7  EEMEHIEF AR

5. CKCON Hidik: 8Eh
7 6 5 4 3 2 1 0 Reset
[ - ] ITS[2:0] [ - | - ] cLkouTt[1:0] | 10H |
©0n-Bright Electronics Confidential Datasheet
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Brighten Your Life A1512B RAM ﬂ"f/8 ’i”ﬂﬁﬂﬁ

ITS[2:0]: $52 I B & e ££.

ITS [2:0] e aEE
000 1T s
001 2T R (BRIN)
010 3T #xL
011 AT #Et
100 5T #ixl
101 6T i,
110 7T Bk
111 8T izl
CLKOUT: ke 8iréan t B Ak £¢.

CKCON [1:0] Mode.
00 GPIO(Zki\)
01 YRGB AR
10 F RGBT /2
11 TR G Bl 14

T2 ARG IR E A A e s (I B0 i A IR ) B0 A RC iR 2 15 7T

48 EOEHIFFE

%5 IFCON Huht: 8Fh
7 6 5 4 3 2 1 0 Reset
[ - Jeopr| - | - T - | - T - T 1spE | o0H |

CDPR: F2J7H8 a8 2~ A7 (1L 132)
ISPE: ISP DjReffi e s
ISPE =1, AaVF{EH] ISP TjhE
ISPE = 0, 25 L4/ ISP T

©0n-Bright Electronics Confidential Datasheet
OB_DOC_DS_0OB39S08A3_A
-24 -



OB39S08A3
A 8KB+1KB

I i
= LY ey)
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Brighten Your Life 7775128 RAM /—CK/8 @ﬂﬁﬁ%’

5. GPIOERAEL

OB39S08A31i3/M/O: Port 0, Port 1 and Port 3. Ports 0, 1/£8f Iland Port 32247 1. At/ 1/&: #EXH] 1 (brAERI8051
g 1V ) HEHG LR TR, 5 RN PR A AR A IO O R i 1 IR ARSI B D7 20 OB39S08A3 I T A i 1 1] LA

T T C L DY R R (b R R R

inc fhik | st [ Bit7 [Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bitl | Bit0 | EEM
1/0O port function register
POMO Port 0 output mode 0 | D2h POMO [7:0] 00H
POM1 Port 0 output mode 1 | D3h POM1[7:0] 00H
P1MO Port 1 output mode 0 | D4h P1MO[7:0] 00H
P1M1 Port 1 output mode 1 | D5h P1M1[7:0] 00H
P3MO Port 3 output mode 0 | DAh P3MO[1:0] 00H
P3M1 Port 3 output mode 1 | DBh P3M1[1:0] 00H
PxM1.y PxMO0.y Port output mode

0 0 HERLI 1 (b 9805 Lt 14T H)

0 1 HES L%

1 0 H# N (high-impedance)

1 1 TH

SRR DA T B =R v I 1] =R VAT L ] S P

M PR R IRVE N R R BRI, XTAL2 5 XTALLATER S HISPR & URIOE HIP3.0. P3.1; X4 P H 4N

P #s IXTALLEAAE I R GEW B, RAEXTAL2A & XRI0OE JHP3.0.
— I AN A B T e T ) v L 3R

#s | E3ey | #ht | Bit7 | Bit6é | Bit5 | Bit4 | Bit3 | Bit2 | Bitl1 | Bito | EEME
Ports
Port 3 Port 3 BOh - - - - - - P3.1 [ P3.0 | FFh
Port 1 Port 1 90h P17 | P16 | P15 | P14 | P13 | P12 | P11 | P10 | FFh
Port 0 Port 0 80h P07 | P06 | P05 | P04 | P03 | P02 | P01 | PO.0 | FFh
5 PO Hudik: 80h
7 6 5 4 3 2 1 0 Reset

| P0.7 | P06 | P05 | P04 | P03 [ P02 | POl | PO.O | FFh |

P0.7~ 0: Port0 [7] ~ Port0[0]

%5 P1
7 6

Hudik: 90h

5 4 3 2 1 0 Reset

| P17 | P16 | P15 [ P14 | P13 | P12 | P11 | P10 | FFh |

P1.7~0: Portl [7] ~ Portl [0]
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OB39S08A3

"
. - P #% 8KB+1KB
' £'%/ ISP g Flash

Brighten Your Life 7775128 RAM ﬂ"f/8 ’i”ﬂﬁﬂﬁ
5 P3 Hiht: BOh
7 6 5 4 3 2 1 0 Reset

T - | - |1 P31 | P30 | FFh |

P3.1~ 0: Por3 [1] ~ Port3 [0]
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OB39S08A3

"
. - P #% 8KB+1KB
' £'%/ ISP g Flash

Brighten Your Life 7775128 RAM /—Ci‘f/8 "fﬂﬁ}ﬁ%’

6. ERE0 fEr 351
OB39S08A3H -/ M16bitf & I /T $0 27 (4% B I 250, /E M 21, B X Ledlny DAL & B A € I Bk S 1.

TETHI AR, S B RO RIS i 28 L A7 A7 28 (I I A%, n] f 25 A7 28 PFCON H 2 5%y 15 % 7 s A3 A ) 3R IR 35 2 A
R1/1288 A Pk T 28 SR 1) 1/96.

FEVHEIRE R, A I B A N I TOITLA R Bt P 2B I, S A7 s (G 208, th T8 22 HLads Ja IR R i 1
FIOMIBEAZ, FTdm KRBT B G PR G 8 AR I 112, T AEAS I HLBAT BRI Ay 22 L, DR 2 38 4 1 TR o O LY
W&, B, —MaAE S 2D ERUEEL L .

SE AR ORIAE N a5 LA AT DU R BRI R, AEIEFRRAERAT, MR RER 74 (TMOD and TCON) 4RV HI3L .

il g | st | Bit7 | Bit6e | Bit5 | Bit4 | Bit3 | Bit2 | Bit1 | Bito | EEME
Timer 0 and 1 2, (™
TLO Timer 0, low byte | 8Ah TLO[7:0] 00H
Timer 0, high .
THO byt 8Ch THO[7:0] 00H
TLL Timer 1, low byte | 8Bh TL1[7:0] 00H
Timer 1, high .
TH1 byt 8Dh TH1[7:0] 00H
TMOD Térgr?trrc')\fo‘je 8oh | GATE | /T M1 MO | GATE | CIT M1 MO 00H
TCON gg:]?:(/)?ounter 88h TF1 | TR1 | TFO | TRO IE1 IT1 IEO ITO 00H
Peripheral
PFCON | Frequency control | D9h ; ’ SRELPS[1:0] T1PS[1:0] TOPS[1:0] 00H
register

6.1 ERE/THEEEAIE S F A4 (TMOD)

5 TMOD Huhk: 89h

7 6 5 4 3 2 1 0 Reset
|GATE| c1 | M1 | Mo | GATE | T | M1 | MO | ooh |
! Timer 1 ! Timer O !

GATE: %A AL A T T4, A INTO 5 INTUI  E i, TR HIA 4l B A7
(2% TCON 75f7a%) WAlRE, THEESAEREA TO B T1 S AL T F i fi &

IS 21 o
CIT: 145 N S B O £ o AR AR AL I HIVEVH R T B8 2 A 80 2 I A
E
I 2% L RE.
M[1:0]: 5& I /vt 4 0 Bl I A 1 ikt
M1 | MO Mode Function

0 0 | ModeO | 13bitil %/ il 35, A& TLO/TLLA £7 35 1IAIK5
A2 S THO/TLL % A7 45 1 A 8847, JLTLO/TLLF
17

AR 3L ] BB 0.
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OB39S08A3

"
. - P #% 8KB+1KB
' £'%/ ISP g Flash

Brighten Your Life 7775128 RAM ﬂ"f/8 ’i”ﬂﬁﬂﬁ

0 1 Model | 16 fi7 11 Hgs/ e i) 4%

1 0 Mode2 | 8 1 H sh F &K 11 A as /w2 I 2%, B sh M {E 7
BIZETHO AITHL.[EIITLO 2iETLL MM 2%
JEHA A a0, Mk I, B THX A7 E
BTLX.

1 1 Mode3 | fsgif %1 ML FIM2 R i & L, e 2
2 (BT G 20 ML FIMO Ao 4 15
ML, SENTERO VE AP IAT 8 A58 I B 1 T 5L

A
6.2 EMN/EEEFIEFFLR(TCON)
5 TCON Huhtk: 88h
7 6 5 4 3 2 1 0 Reset
| TFr1 | TR1 | 7FO | TRO | 1E1 | 12 | 1E0O | ITO | 0Oh |

TFL: BB A% 1w AR . e I ds /vt B i i pR A AL A TP AT B B i
%, R RIEE

TRL: B8 1 BT HHIAL.  WEALAE %, S E I a5 ss 1.

TFO: 4% O i AR o I /v EH0s i H B e B A A7 o T i AT I - B 3
HE, SHRIEE

TRO: JE %% O IBATHEHIAL . Q1B A 2, 5 5 I B 4gs 0

IEL: P 1 iwrhras e AN E] AR T 1 s M T I R AR A R
W A BRI AR 2, SO A

IT2: ST 1 8T, B A A RIE RN R T 1 LR FRv MR
5 Ak

IEO: "I O i wrhrids o A I I AMH - 7 O I H MG P I PR AT 125 S
W7 A BN AT %, BB R

ITO: T O AT o JE L FRA B TAZALRIE PR /NS T 0 DL R By /MK
P ik

6.3 ERSEAMRIZHFFR

#55: PFCON Husik: DOh
7 6 5 4 3 2 1 0 Reset
| - | - | SRELPS[1:0] | T1PS[1.0] |  TOPS[1:0] | OOH |

T1PS[1:0]: JER#F 1 5 MasikFEAr

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

TOPS[1:0]: JE I 0 7 Alak ik FEAr
|  TOPS[1:.0] | Prescaler |
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- OB39S08A3
L W% 8KB+1KB
' £'E ISP ZJjg<fiv Flash

Brighten Your Life A1512B RAM ﬂ"f/8 ’i”ﬂﬁﬂﬁ
00 Fosc/12
01 Fosc
10 Fosc/96
11 reserved

6.4 X 0 (13 RS

- TLL | THI 00
e °/ i) @ta) L T T
T TlPS[l:O]T o

FEE RPN |, e
LB

—» DOD1D2D3D4 T D5D6D7 F DO0D1D2D3D4D5D6D7 » TF1

e N
TL1 TH1

K 6-1: 2 0 -13 17 5 I 28 /T B a4

6.5 #X 1 (16 FrER %)

0sC P ETlI  EA
B Pt TL1 | THL TF1 —Obg/oge}
| (CREDCLESS I 1 1
CT=1 -
\ il N
| TV
TR1 Lﬁ'ﬁfjiéﬁjﬁl EF | e
™ R s | > 2FEI0IB
—» DOD1D2D3D4D5D6D7 » DOD1D2D3D4D5D6D7 » TF1
_ ) N J
Y Y
TL1 TH1

Kl 6-2: ik 1 -16 {75 I g/ v A R A
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OB39S08A3

. % 8KB+1KB
' £'E ISP ZJjg<fiv Flash

Brighten Your Life 7775128 RAM ﬂ"f/8 ’i”ﬂﬁﬂﬁ

6.6 X 2 (8 R ANNEREN/E)

osC ET1  EA
o~ o 1,1‘} » TF1 HO;A/@Q@)/
C/T -1 - (85 7) 1 1
T TlPS[l O] [
TR1 N2 e
| AP g ] 1B “iiﬂrf
GATE1 ‘NOT oR s
CLED) =001 BH

6-3: i\ 2 -8 7 H &) F 4w i /vH 4L

6.7 B 3 (BAMMAL 8 AL E B /THE(DUE I8 0))

O/o THO S H l%[j\;
- @By T onmm)
0SC . :
CTOH TOPS[l:O]T iy
TRO

AND

Bl 6-4: B 3 - 8 A7 I T E (1 I 2% 0)
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7. A2 PARAHT/ BTG

Brighten Your Life

On-Bright

OB39S08A3
A 8KB+1KB

£"E/ ISP Zgf Flash
A1512B RAM 498 #1715

SE I B2 — AN 16O IE I 35, 2 — AN AT 4T U R S BT g, IR AR B A B F e — R I 4 11
R RES] (PCAY BRIk 56 BE v ) (PWMD

#ws | i [ #iht | Bit7 | Bit6 | Bits | Bit4 | Bit3 | Bit2 | Bit1 [ Bito | E&M
Timer 2 and Capture Compare Unit
T2CON Timer 2 control C8h T2PS[2:0 T2R[1:0] - T21[1:0] O0H
CCCON ggnmtf;re’ Capture | ~on | cciz | cci2 | ccit | ccio | ccr3 | ccr2 | ccF1 ch 00H
CCEN Eomparel Capwre | ) - COCAM1[2:0] - COCAMO[2:0] 00H
nable register
CCENz | Sompare/Capture | 5y, | COCAM3[2:0] . COCAM2[2:0] 00H
nable 2 register
TL2 Timer 2, low byte CCh TL2[7:0] 00H
TH2 Timer 2, high byte | CDh TH2[7:0] 00OH
Compare/Reload/ OOH
CRCL Capture register, | CAh CRCLJ[7:0]
low byte
Compare/Reload/ OOH
CRCH Capture register, CBh CRCHI[7:0]
high byte
Compare/Capture OOH
CCL1 register 1, low C2h CCL1[7:0]
byte
Compare/Capture OOH
CCH1 register 1, high C3h CCH1[7:0]
byte
Compare/Capture OOH
CCL2 register 2, low C4h CCL2[7:0]
byte
Compare/Capture OOH
CCH2 register 2, high C5h CCH2[7:0]
byte
Compare/Capture OOH
CCL3 register 3, low C6h CCL3[7:0]
byte
Compare/Capture OOH
CCH3 register 3, high C7h CCH3[7:0]
byte
5 T2CON Huhik: C8h
7 6 5 4 3 2 1 0 Reset
| T2PS[2:0] | T2R[1:0] | -] T2I[1:0] | 00H |
T2PS[2:0]: 7 #iids ik FEAr:
T2PS = 000 —& &% 2 IR S A 25 %
T2PS = 001 —5& It & 2 HIN o0 4 i M 1) 1/2.
T2PS = 010 —E N #% 2 BBl 4% A1) 1/4.
T2PS = 011 —& I 4 2 [l I 5 S (¥ 1/6.
©0n-Bright Electronics Confidential Datasheet

-31-

OB_DOC_DS_OB39S08A3_A




(1> On-Bright

Brighten Your Life

OB39S08A3

A 8KB+1KB

£"E/ ISP Zgf Flash
A1512B RAM 498 #1715

T2PS = 100 —E i 2% 2 Ml h I35 51 1/8.

T2PS = 101 —E 28 2 I o IR R 1 1/12.
T2PS = 110 —E i 8% 2 { P 4R 4R 1/24.

T2R[1:0]: & W& 2 THMIAEFEAL
T2R[1:0] = OX —FE 4%
T2R[1:0] = 10 —#i5X 0: A 8h 4L
T2R[1:0] = 11 —#53{ 1:4K T2EX I~ &% E
T2I[1:0]: & I 2% 2 H AL FEAL
T2I[1:0] = 00 —& I 2% 2 TH%f= 1k
T2I[1:0] = 01 - ASZAK T2PS[2:0]53 il ik ¢
T2I[1:0] = 10 —E i 28 2 76 T2 JHIANTE 5 s
T21[1:0] = 11 = ¥ @ I 35 2 0] 2k I e g A

5 CCCON
7 6 5 4 3 2

Huhk: Coh
1 0 Reset

| ccl13 | ccl2 | cclil | cclo | CCF3 | CCF2

| CCF1 | CCFO | OOH |

CCI3: /L5 3 ik o se s hil .
“1” i o Refd e,
CCI2: it/ LI AF1E 2 Ik D fig s il
“1" P o Re A e,
CCIL: i/ L A5 TE 1 H Ik D fit 2 L.
“1” i o Refd e,
CCIO: HHe/LL A3 O bl sed il 4.
“1” i o ReffiRE.
CCF3: i/ L/ iE 3 Hr Ik Ebn Az, ] ol i
CCF2: Hi#i/LL G IE 2 A b bs Az, vl i A3
CCF1: iR/ L BamIE 1 Hh W Ebs o7 7 43
CCFO: fi#/LL Bl 1E 0 T Hebs A7 ] B A 2

A

rd

S/ LB P IR 5 € N s 2 Hh A ) A b 1)

5 CCEN Hibt: C1h
7 6 5 4 3 2 1 0 Reset
[ - ] COCAM1[2:0] -] COCAMOI[2:0] | 00H |

COCAML[2:0] 000: 2% 1F Lb /4l 3k o fig
001: LL#Th g JH SR G 4
010: L YRt 0
011: b ThaetiA 1
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(1> On-Bright

Brighten Your Life

OB39S08A3

A 8KB+1KB

£"E/ ISP Zgf Flash
A1512B RAM 498 #1715

100: HigkfE CC1 Iy BT
101: #h3RAE CCL A T By

110:
111:

HRAE CCL AR LU B R B
(EZ 1748 CCL i G N HeAE

COCAMO[2:0] 000: £ 1I- LL 55 Mt 3k 2 g

001:
010:
011:
100:
101:
110:
111:

5 CCEN2
7 6

FL AL Th e e S H ok

tas thie st 0

He T RER 1

Hi3kAE CCo P LTHHY

Fi3RAE CCO P T B HY

fliIRAE CCO M) LT B R By
FE 27 A7 4% CCO i3k 5 N1

5 4 3 2

1

Huhtk: D1h
0 Reset

-] COCAM3[2:0]

I - COCAM2[2:0]

| 00H |

COCAM3[2:0] 000:
001:
010:
011:
100:
101:
110:
111:
COCAM2[2:0] 000:
001:
010:
011:

100

101:
110:
111:

7.1 EREE 2 DigE

SE I 20 P WOA E N #8, SR TR, SRS DA 1135 IR 4 (U AR

711  ERTERER

A% E Al SR T fiE

L T g A S AR G A

Hc the st 0

ticthesat 1

i3RAE CC3 I LI

TIRAE CC3 I T By

FiskArE CC3 Py b THHs S T By
TERT A7 %% CC3 ik 5 N AE
A5 BB ST fE

FL AL Th e e B H ok

L thie st 0

L T RERA 1

IRAE CC2 M) _EFHUT

FliskAE CC2 I T BEUY

FiskAE CC2 I b THHs S T By
1EFA79E CC2 i gk B N H A
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OB39S08A3

"
. - P #% 8KB+1KB
' £'%/ ISP g Flash

Brighten Your Life 7775128 RAM ﬂ"f/8 ’i”ﬂﬁﬂﬁ

WU 7-1, AERORErR, S I s 20 AR AR 7 S LB PR E T 20 et W) PR R SR 5 A7 28 T2CONH Y T2PS[2:0] 7 1k

T2CON.T2PS[2:0]

Timer2
Easc —» —* (16 bittimer) [ > TF2
A Overflow
Prescaler ¥
TH2 | TL2

Mode 0 Jﬂemﬁode 1
(Auto reload) (negative edge of T2EX)

K 7-1: Timer mode and Reload mode function

7.1.2 AR STHEORA

WL 7-2, ZERART, RSP S T2 HIOMBAHT , S S B, T2 ATERA I LR, s
AR BRIy — A R o 753

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

TH2 TL2

& 7-2: Event counter mode function

7.13 S S RS

WA R 7-3, AR, IS 23819 (1 3 AR I B A B S T 2R .
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OB39S08A3

=
. - A% 8KB+1KB
' £'%/ ISP Zg<fv Flash

Brighten Your Life 77/5128 RAM ,57'78 "_'75}'_4}7}755’

T2CON.T2PS[2:0]

Fosc——» Timer2
16 bit Timer
T2 _J—-

| I | in
P TH2 | TL2
T A
Timer2 Timer2 [
start start
Timer2
Stop

7-3: Gated timer mode function

7.1.4 ERTE 2 ER

H3, CREHCRCHALBMAGNA TR 1l 4E LT PR AT
R 0: FEHASS e N s 2%t bk W 3 3 R 3.

AL EEAE S AN A A I T2EX 7 kAR 7= A4

7.2 HEThEE

LEVYA ST [ EL A 28 b, AT AT BL A e 2 A w v (R E HR R E I 2 2R 22 i N A b, L H e =X 08k 1 f /7 COCAMX SR ik
PEACX PR LA, R 48 SRAE R RE AR LS S 3 P L 1 ()45 A58 75 L P 38 U A5 5 Bl T

7.21 HEERXO

FEREROM, € N 88 2 55 Al 5 LU A A fr s RO, e dan i A 5 e AR B i OBk A, A I 5% 36t IR IRl B A
FEBEBEA R, 0 om VG ANTGRG A TGIER K BN 2 S B A7 s AT 4

WLAR I 7-4 87 iR T L A0 T fie

Contents of
Timer 2

CRC or CCx

Reload value

CCx Output
Timer 2 = CCx value Timer 2 overflow
¥ 7-4. Compare mode 0 function
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OB39S08A3

=
. - P #% 8KB+1KB
' £'% ISP ZJSpv Flash

Brighten Your Life 7775128 RAM /-57‘78 @f!ﬁ}ﬁﬁ

722 HBER 1

FELEAREA L, Hofay 55 AR & BT Rk g (K. 52 I 2 200038 th AN 2 S EU 50 . AR RET, RE S5 1
BRAZHZ HT AR IR, Wi 7-5 %7 T AR PR AL A ) 25 A7 i 11 £ R L

FE BRI, HAEDRE 1 E S A BB A A7, 4 LB 5 Bt i, TR % 3df 39 4n 4 77 A7 o

Contents of
Timer 2

CRC or CCx

Reload value

Output register
CCx Output | —l

Shadow register

CCx Output

Timer 2 = CCx value

7-5: LLAHI 1 DhRE
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(1> On-Bright

Brighten Your Life

OB39S08A3

A #% 8KB+1KB

£'%/ ISP Zg<fv Flash
A1512B RAM 498 #1715

7.3  HHIRTHRE

FE—AME G (B0 B MBI S H#AE (BN b, SEBR e I e/ v B E v AR AFAE 5 A7 5 CCxaliCRC .

7.3.1 #EEKRO0

WELNE 7-6, R0, 2 I 82 IS AE LU R OLEA T

(1) LJh#%m A cCo-CC3.

(2) TFREHTHIA CCO-CC3.

(3) TR FREHYHI A CCO-CC3.
SE I 25 2 1K) P32 BN I 8 47 12 2 A7 2 BAT

T2CON.T2PS[2:0]
Fosc Timer2
7 —* (16 bit timer)
Prescaler 4
i 3 Reload
CCO pin TH2 | T2 |+
JUOUL | e
CC1~CC3 pin §
T T T T CRCH CRCL
(CCHx) (CCLx)

7-6: i 0 D

732 #WHIER1

WA 7-7, ARG, 85 20 (0 B TSR 5 805 N B9 38 2 A7 a5 AR 71 B AR 0, i e A7 s I B A

LNRETETR,  E I 4% 2100 A ARO[l B 25 47 4 AT

T2COMN.T2PS[2:0]
Timer2
Fosc —» ™ (16 bit timer)
Prescaler
Reload
TH2 TL2 | «——
write
CRCL |——» Capture
(CCLx) Y
CRCH CRCL
(CCHx) (CCLx)
K 7-7: e 1 Dhae
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OB39S08A3

1=
- P ## 8KB+1KB
£"E/ ISP Zgf Flash

Brighten Your Life 7775128 RAM /—CK/8 @ﬂﬁﬁ%’

8. HBITEOO

PIAS ERAT 2 b 25 AL A B A7 2, B MR ZE P X R — A X

NG BIRF R DI RER A7 4y (SFR) SOBUF B EX L8 M /8 th AT th 2 of,  JFITUA &4, oK I SOBUF I A2 M Hi 4T
Pl e X CE ,  HR AT L AT [ IN AR S A A, T AE RO A7 13, WICPUTESE — > 1 AR e )l e

PO A1, DA & 0k

e | ik | sk | Bit7 [ Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bit1 | Bito | EEM
Serial interface 0 and 1
PCON Power control 87H SMOD - - - - - STOP IDLE OOH
AUX Auxiliary register 91h BRGS - - - - - - DPS 00OH
SCON ‘ngg;'tgrortcomm' 98H sMo | sM1 | smM2 | REN | TB8 | RBS8 TI RI 00H
SReLL | SeralPortreload | )\, | gpe) 7 | sRELG | SRELS | SREL4 | SREL3 | SREL.2 | SREL.1 | SRELO | 0OH
register low byte
SRELH | Seral Portreload | g, i i i i i - | sreLo | sreLs | ooH
register high byte
sup | Serial Portdata 99H SBUF[7:0] 00H
buffer
Peripheral
PFCON | Frequency control | D%h - - SRELPSJ[1:0] T1PS[1:0] TOPSJ[1:0] 00H
register
5 AUX Hipt: 91h
7 6 5 4 3 2 1 0 Reset
IBRGs | - | - | -1 - 1 - 1 - | pbps | ooH |
BRGS: BRGS = 0 - K = AL 28l F e I 2% 1 TH1 % /745,
BRGS = 1 —J 45 = 4E 23 H] SOREL 77 7 %%
2 SCON Hipik: 98h
7 6 5 4 3 2 1 0 Reset
| sMo | sM1 | sM2 | REN | TB8 | RB8 | TI | RI | ooh |
SMO0,SM1: H 4T R ke,
SMO | SM1 | Mode
0 0 0
0 1 1
1 0 2
1 1 3
7E UART [ 4 R, izt 0~3 Ao iR
SM2: £ A EHLIE AR 1 fefr
REN: WIgAr, SATEMARE, SRAHERRAE R
TB8: ZEfizl 2 F1 3 v, KILINEE O MrEdhidr, B EEFI kS EHATIIhRE, W
AR T RE, 2 A EHLEAE .
RB8: fefis\ 2 Al 3 1, RB8 NI 9 fr it . 7efis 1, i SM2=0,
RB8 M5 4. fER O A, A7 AN B Al A o 200 by A 37 s o
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OB39S08A3

"
. - P #% 8KB+1KB
' £'%/ ISP g Flash

Brighten Your Life 7775128 RAM /—Ci‘f/8 "fﬂﬁ}ﬁ%’

Tz BB WbR A A2 58 AR AT 5 FRAEE AL, 20 P R
RI: PR o 7RSSR AT A i e d R AT, 20 A R R

8.1 BTEOBUT 4 M UBE

SMO SM1 Mode R 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

X HLA Fosco i PR slidie s as A
8.1.1 &K o0
FIIRXD7E H A o TXDHar I oo AR IE B AL SB IR AR ¥ 00, R IRBAL o W ] 52 A () b A PR A%

1/12 FWGE i LU R ESCONF BB bR S ER 0 #I4A1k: RI = O&REN = 1. e, MREN=1H, JFHM
AR B R AT .

t_baud_clk=fclk/12 [\ N\ N N ' ;“\ ' N\ N N\ N
write_to_SBUF 1\

t start |/

t_shift_clk N\ A\ A\ N N N\ N\ N\

Jrxd \ oo Y D1t Y D2 Y D3 Y D4 Y D5 Y D6 Y D7
txd I S Y I VY A U A U N W A W

-

N\
[
/\
/
—
i  ——
/\
—
[
/\

write_to_SOCON /'

ri0 [\

r_start |/

shift N\ N\ /\ N N\ N /\ /\

rxdOi Y O V % 4 4 \

xd0 I e e e e e A e

] 8-2: Hlii=t 0
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OB39S08A3

A% 8KB+1KB

£"E/ ISP Zgf Flash
A1512B RAM 498 #1715

On-Bright

Brighten Your Life

8.1.2 HxR1

S HIRXDFE 45N, TXDFE Y HATHiE, TC AN Ed i, SR EEE 10461 —ANEEEAL(=0), 841M4dEf, (LSB
PIAERT) » R /MFIEAL (=) AEBCHR a0, AR bl [ D Akgar, 8N A il il i SBUPSK I, — /M Ik A A7 T
PRI A AF 8 SCON BB bR RB8IY, EALNLM, Joi8 At N FB A IR 2 A A A B I s 1 mT DU SR 48 a2 R o

t_baud_clk ] /\ /\ A \ /\ A /\ N A N\ A
write_to_SBUF | [\

t_start |/ [
t_shift_clk N N\ A Al \ A N 1\ N

txd [ J D0 y DI Y D2 Y D3 Y D4 ¥ D5 Y\ D6 | D7 [ Stop

i /

receive_clock '\ — [\ — f\ — /\ /\ /\ /\ /\ A I /\ /r\ I /\_
rxd [\ Stat [/ DO Y DI J D2 Y D3 | | 1 J /

r_start I \—
ri /

rxd_sample |1 | | | || A || | | I [ I | | I | |

shift I | [ | | | | I |

K 8-4: Hl A 1
8.1.3 MR 2

A A A LA, BT P SN o DR A [ 5 E AR % B AR () 1/32 (SMOD=1) (1/64 (SMOD=0) , H#%11
P B AL ek e i AR (=0) , 8ANEIEAT (LSBAERT) » — DAL of o — MR (=1) , 9fimf LA
FkFs bl AT O a e . fEfE%d, SCONHITBMHI 5967, ZE#l, SCONH R RBSKF 4 51

8.14 R 3

B2 ME— AN 2 AAE T AERESH, TE18 I N 0 AR 0 A P 8 I I 85 LT LU DR i B 4

I'_LI"'"" a _U Ik ll| - . ';. II| . - llﬂlu . ';.Il . . I‘nll . . I:I II- . |'.'| . - |;I II| |'FII ||.Il. |'.II Ilr\l'I III I'I._
write_to_SBUF M\
t_stan J-' \
t_shif_clk ."rl'l. .""'l. .'I.I'. .-'n'l. .l'I II'. .".'I. J'I IIl. .llﬂl'. J'lll. _II'Il., I
b JO0 f 01 f O { Oa | 04 | 05 § OB | D7 | 88 Stop
1] I.r'—
] 8-5: fEiis 2 At 3
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(1> On-Bright

Brighten Your Life

OB39S08A3
W 8KB+1KB
£"E/ ISP Zgf Flash

A1512B RAM 498 #1715

Ireceive_clock I [\ I N\ I [\ I I /\ — [‘-\ — f\ — f\ — [\ — [\_
[ \ [ X Y Y D5 | D8 Y D7 ) Res /stor
Ir_start / ]
Iri /
[xd_sample | | I | | I 1 [ N | I | | I | S I | | ]|
shift 1 1 | | I 1 | | [ i
8-6: Mt 2 At 3
8.2 HTEONZENENR

FERATHR I HIRE2 F13, 9 RLmThRe, Tl T2 AR B H0E . ERXFELL T, MHLZESCON IR SM24% B AL N
Lo TNV ABLIIIERS, Bit9 KB L, MMuAEFTAT K ML G BB AT LR BT, WHUREZRCEI 1 55 A AT T
Wl B, WIVLlS, FEMHUEHSERSM2, JFHERILRIVER, HERMHUZ B SM2ICR, RIS R . (Eff ok
MHUE, FEEHLAEBIO {50 PR IR A 105 2, DRI, BeA7 i LRl b b & = AR AE AR P K AR BEAL A

8.3 HIABIRIEHIFFE
%5 PFCON Hudk: DOh
7 6 5 4 3 2 1 0 Reset
[ - | - | SRELPS[1:.0] | T1PS[1:0] [ TOPS[1:0] | OOH |
SRELPS[1:0]: SREL 7 Jli#t ik £ 07
SRELPS[1:0] Prescaler
00 Fosc/64
01 Fosc /32
10 Fosc /16
11 Fosc /8
T1PS[1:0]: Timerl Z Az FEAr
T1PS[1:0] Prescaler
00 Fosc/12
01 Fosc
10 Fosc/96
11 reserved
8.4 WRERRER
8.4.1 EBATEEOMKER 13
8.4.1.1 ¥ BRGS =0 (f£ AUX F#%%):
(1) 4 T1PS[1:0] =00
ZSMOD F
Baud Rate = X Tosc
32x12 % (256 — TH1)
(2) 4 T1PS[1:0] =01
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(1> On-Bright

Brighten Your Life

(3) M T1PS[1:0] =10

8.4.1.2 %4 BRGS =1 (f£ AUX &%)

(1) 4 SRELPS[1:0] =00

(2) 4 SRELPS[1:0] =01

(3) 4 SRELPS[1:0] = 10

(4) 4 SRELPS[1:.0] = 11

OB39S08A3

A 8KB+1KB

£"E/ ISP Zgf Flash
A1512B RAM 498 #1715

SMOD
Baud Rate = 2 X Fos
32x(256 — TH1)
SMOD
Baud Rate = 2 X Fog

32x 96 (256 — TH1)

SMoD
2 xF

Baud Rate =
64 x (2'° —SREL )

SMOD
2 x Foq

Baud Rate =
32x(2'° - SREL)

SMOD
Baud Rate = 2 % X Fos
16x (2" —SREL )

SMoD
2 X FOSC

Baud Rate = o (210 —SREL)
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OB39S08A3

"
. - P #% 8KB+1KB
' £'%/ ISP g Flash

Brighten Your Life 7775128 RAM /—Ci‘f/8 "fﬂﬁ}ﬁ%’

9. FHiEns

B TV E I Feot N SAL AT B T e AR VAR i Y I 7 AT WD TAE MR o AL, sl i 25 S B SE 06 24 sl
RFRFPEERE UL N AR R AT . WOT S e w] LA i i B AN IE 5 B PR 2 b MR AE 3 WD T AN [ 38 1 98052 ) - i
#$0,1,2.08 T Bl tEWDTEAZ, AT LIGE i P58 I i BrW DT 8. 2 AN al H0R 0 247 K 2B P DA WD T C A A7 4% (1
WDTFAL. fE—FMBRALT, %A 110 E I 0 0 HL T S A7 3 AT 2%

HIVER 8 A BT ERCHRY 88 (4923 KHz). WDTE RS AT S5 2 22 48t ¢ B (491 1, ZE R IECAR 24%).
FEIEH (13847 BUEARCIR 2%, — DNWDTHEE I (W fE) K S EIMCU SR AL WDTHE IE H AR AT o] B 9l 4 i ok 2R 3437 M WDTC
AATAE W DTEAL ER A FIWDT R I i 8] 4 £232 178.0ms (WDTM [3:0] = 0100b).

WDT A AL HE 1) 40400 EEE £ 00 00, 5 SR W B R [ 14 I 3 A2 28 (WDTC) 47 3~f70(WDTM [3:0])

23KHz
. 256
Watchdog reset time = ————
WDTCLK
# 9-1: WDT i i ]
Divider . .
WDTM [3:0] (23 KHz RC oscillator in) Time period @ 23KHz
0000 1 11.1ms
0001 2 22.2ms
0010 4 44.5ms
0011 8 89.0ms
0100 16 178.0ms (default)
0101 32 356.1ms
0110 64 712.3ms
0111 128 1.4246s
1000 256 2.8493s
1001 512 5.6987s
1010 1024 11.397s
1011 2048 22.795s
1100 4096 45.590s
1101 8192 91.180s
1110 16384 182.36s
1111 32768 364.72s

1= RC R 2%(23 KHz), K417 + 20 %iR 2%
MMCUR AL, MCUKG 2 WDTENFEHIAUIR AR Y WDTENAL Y 3E 1,24 LN IR WDTEN AR A Wi, & 1140 3

AEHF 2 Rk AW DTENAZ B0, /EWDTE AL M L AR e ¥ M LIS 00 1 B T I D ERE i RE T P Al i e o e 24 ISP R
WDTEN.

XTWDTEA 5 A 1[R] B WDTEN#E il 775 0, Be fFFWDT T e i 5. /EWDTE ¥ 4 15 .87 1 v £k 2% H 18 il WD TM[3:0] ¥ & 4F (1)
IISTHEAT VR B A s DR 2 7 A AL S WDTER AEMCUTE Jii PR 1 303750, [R) IR 2 A7 sk WD T 5437

F 10— B TAER TeikA5 1 WD TK 25 A7 a8 FH - al 3l ol 6 5 114 52 ) 8% 25 %4 (WDTK) 5 A 55 SZ B WDT i 2%
0. IX WG 2 BRSAL VI H 2% N A L VS T . & T 102 I 3 2005 B BT DA oK E nT A8 ) T AT T SR A

2 | Ve I g N, WDT bR S AR 4 B U H 2 55 B AT MCU %R s A m] i 4T R4 B 52 A7 T R
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OB39S08A3

"
. - P #% 8KB+1KB
' £'%/ ISP g Flash

Brighten Your Life 7775128 RAM /-57‘78 @f!ﬁ}ﬁﬁ

HMCUE AT, MCUK 2 WD TENEE IR A AWDTENA M % S 41,5 % LR TR WDTERIRZS Uil & 1 140 1)
AEBE 25 R R MW DTENAL 87 0, fEW D TEAL O 13 A2 1% ¢ A LRS00 R & T 10 Sh BER W 8. H P vl Tl ek e i 2 sl SP 13
WDTEN.

STWDTEA 5 A 1[E I WDTEN$ 47 7E 0, R A WDT Ly R 4F At . AEWDTE B 4 15 .87 1 $ % F il ik WD TM[3:0] ¢ & 47 1)
ST VL e A s R 2 e AR A RS WD TER AEMCUEE A IR 4 H #3750, [R] I A4 42 A7 sk WD T & A7

F 11— BIFGR TAER oS 1k AWDTKZ5 A7 w4 FH P vl 3l i 6 17140 e i) % 58 254 (WD TK) 5 AS5h S WDT 1 i 25
TH0.IXWG VG BRBAL VI ELas N A Lk VB TR . 5 T 100 I 8 00 200 I Rl LA oK B nl A8 1) B B A T SR AR 5

0 [ VHE I s N, WDTRER G AL E 1F B 80 5 B R ALMCU AZAR G AL ] AR BRA S AL T KR

Clear
1. Poweronreset WDTF=0
2. External reset — ¥ WDTF
23KHz RC 3. Software write “0” y
oscillator
Set WDTF =1
v
WDTCLK CWDTR =0
TAKEY Wg)-TM > woT [ * WDT time-out
(55, AA, 5A) 2 wDT > time-out reset
Counter lect
selec ———————» WADT time-out
WDTM[3:0] Enable/Disable 4 CWDTR =1 Interrupt
WDT Refresh
WDT Counter
» WDTC
Enable WDTC WDTK
write attribute (0x55)
WDTEN
9-1: Watchdog 5 i #5 HE &
e | ik | sk | Bit7 | Bite | Bit5 | Bit4 | Bit3 | Bit2 | Bitl | Bito | EEf
O\\ ° Watchdog Timer
TAKEY | Time Access F7h TAKEY [7:0] 00H

Key register

wpTc | Watchdog timer | g - | cwpTR | wDTE | - WDTM [3:0] 04H
control register

wpTk | Watchdog timer | 5o WDTK[7:0] 00H
refresh key
RsTs | Resetstatus Alh ; - ; PDRF | WDTF | SWRF | LVRF | PORF | 0OH
reglster
%5 TAKEY Ht: F7h
7 6 5 4 3 2 1 0 Reset
| TAKEY [7:0] | 00OH |
B 05 A7 25 (WDTC)BR U AL, AT T K 5 T %7 474 TAKEY 5 A 55h, AAh & BAh A Bext & 1445 6l 7
FAR(WDTC) AT S5 N, 8 807 1140 T g S 15 e 5 I ]
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OB39S08A3

"
. - P #% 8KB+1KB
' £'%/ ISP g Flash

Brighten Your Life A1512B RAM ﬂ"f/8 ’i”ﬂﬁﬂﬁ

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

5 WDTC Huhitk: B6h
7 6 5 4 3 2 1 0 Reset
| - | cwDTR | WDTE | - | WDTM [3:0] | 04H |

CWDTR: & I 1403 A IR S B (G4 ORI A i)
0: & [ 1M R A A i = A T A
1: B TR A v A B = A R A
WDTE: & [ 145 i #5{F GEAL.
AL TG T WDTEN=O(AE T 1) I B 4 O i & A4 A 15 H, B+ I (il ICPISP &,
— IR AR I T T I T A

. ab
0: %Hb.

1: fif gE.
WDTM [3:0]: B M A5 5 7= AL RE R S 25K O-U A | I A5 5 7 A i [H].
5 RSTS Hibtk: Alh

7 6 5 4 3 2 1 0 Reset
| - | - 1 - | PDRF | WDTF | SWRF | LVRF | PORF | ooh |

WDTF: & [ 1M 5 & b,
ERR T 0 2 ZAE S A T E S = A A A sh s bR ] s %

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

WDTK: & 155 I 25 TH 4 28 i 25 A7 2%
T U455 N Ox55, F [ 141 5 I 2 vH B K 2 Fop v 4.

a1

B 1M E IN AL BE P PR ELAE 5 AR I R 2 2.8493s

H— 2 SEAZRINE TIH Dh 5E C ik HEAE

v 7N I

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.
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OB39S08A3

"
. - P #% 8KB+1KB
' £'%/ ISP g Flash

Brighten Your Life 7775128 RAM ﬂ"f/8 ’i”ﬂﬁﬂﬁ

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

yahi 2:

A 1 IH5E I 2R AL B T L 3 SR 0T Wi A% ™ A IR TRl 178.0ms

H— B B SINE TI D e Dk R ]

E oy NIy

MOV TAKEY, #55h

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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OB39S08A3

"
. - P #% 8KB+1KB
' £'%/ ISP g Flash

Brighten Your Life 7775128 RAM /-57‘78 @f!ﬁ}ﬁﬁ

10. B

OB39S08A3$ it 144 Ir i ilr A AR S AL, B — P INTISHAE R PR 2 A7 5 (SFR) A H B K SR AR TS, RS i sk A5
I I bR S SRR AT AE A (SFRD AR IENO AIENLH A RE A7 KA B fe Pl gk k.

AR A, CPUR B TS BOE IOMLAE, W3R 10-1 Fis, — BT aa AT, R RERSE m ot 2 rh b 22k,
Forp TR 55 SOk BRSO RETIR M 2845 . 24— RETIHAAAT I FLAP I A B, ARPRERRE R ISR &, JFAT R4

4.

WA A, A B AR R E MRS R, BT WA REEAE 1L, RS T TR S AR AE R P A
KAE— U Bl KA PRSI, 2 WA eI, FLRAESR AR FP BTy, PSR SR PR S B E . AERE S 4R 2 4
vk, PR DT E o TTIEAE —NLCALL 5 [ AH R A M ik ) B

A I, A T RS R AN R IR, RXHGR T ARG AR B A o 1 A PR PRAT 1 R bl 55 R ) A% R
B PR AN R, AESLEOU T, W0 NI TR IR T TR 2o DAt bR (R 88 [N A v B A 7 227 ALt 130,
AT A T I HLES A AN e S I AT LCALL I ] .

% 10-1: Fikr A &

Interrupt Vector Interrupt Number
Interrupt Request Flags Address *(use Keil C Tool)
1 | 1EO0 - 4N K0 0003h 0
2 | TFO — sZ S #50 iy 000Bh 1
3 | IE1 = AhEH iy 1 0013h 2
4 | TF1L — EmF 281 h ik 001Bh 3
5 | RUTI = HRAT E AT 0023h 4
6 | TF2/EXF2 — 5E 282 ik 002Bh 5
7 | PWMIF — PWM H1¥; 0043h 8
8 | SPIIF — SPI it 004Bh 9
9 | ADCIF — A/D ¥ it 0053h 10
10 | KBIIF — 4% ik 005Bh 11
11 | LVIIF — & H it b 0063h 12
12 | IICIF = IC it 006Bh 13
13 | WDTIF- &1 141 ik 008Bh 17
14 | Comparator H' it 0093h 18
*Z: 2 Keil CH /7 48 R 1A <+ W D g Al FH i 1
©0n-Bright Electronics Confidential Datasheet

OB_DOC_DS_OB39S08A3_A
- 47 -



OB39S08A3

"
. - P #% 8KB+1KB
' £'%/ ISP g Flash

Brighten Your Life A1512B RAM f78 1t L7788
inc ik | st [ Bit7 [ Bite6 | Bit5 | Bit4 | Bit3 | Bit2 | Bitl | Bit0 | E&M
Interrupt
IENO 'gtfégfgtz'f”ab'e A8H EA - ET2 ES ET1 | EX1 | ETO | EX0 | OOH
IEN1 Tigg{;r‘z”ab'e B8H EXZEN - IENC | IELVI | IEKBI | IEADC | IESPI 'EI\F;W 00H
IEN2 'gtfégfgtz'f”ab'e 9AH - - ; - - | Ecmpi | EWDT | - 00H
IRCON '?;Z:g‘t‘gr”eq“e“ COH | EXF2 | TF2 | IICIF | LVIIF | KBIIF | ADCIF | SPIIF PV\éM' 00H
IRCON2 ':‘etgggt‘g’rt;eq“e“ 97H : : . . - | empr | W2THL - oon
IPO 'Inet\%rl“optp”o”ty A9H - - IP0.5 | IP0.4 | 1PO.3 | IPO.2 | IPO.1 | IPO.O | OOH
IP1 'Ir:\%rlulptp”o”ty BOH - - P15 | IP1.4 | P13 | IP1.2 | IP1.1 | IPLO | OOH
5 IENO Hudk: Agh
7 6 5 4 3 2 1 0 Reset
| EA | - | ET2 | ESO | ET: | EX1 | ETO [ EX0 | o0oh |
EA: EA=0 2588 T A b
EA=1 —{{ I by
ET2: ET2=0 —Z5R8 ¢ I 4% 2 ik
ET2=1 —{i e 4% 2 Hrlkr
ES: ES=0 —4&f8 th A7 I
ES=1 —{FREH 4T 1 Hp iy
ET1: ET1=0 —Z:fe e 2% 1 ki
ET1=1 —{ifec B4 1tk
EX1: EX1=0 —ZEgE4MIT KT 1
EX1=1 —fff g Fhif ik 1
ETO: ETO=0 —4%5E5& I/ 2% O rp by
ETO=1 —fff e i #5 O Hh b
EX0: EX0=0 2 fg#hi ik 0
EX0=1 —fii G~ iy O
%5 IEN1 Hiht: B8h
7 6 5 4 3 2 1 0 Reset
| EXEN2 [ - | IENC | IELVI [ IEKBI [ IEADC | IESPI | IEPWM | 00H |
EXEN2: 5E i % 2 Fak P ki il G
EXEN2 = 0 —2ERE5E I 88 2 A1 525 b by
EXEN2 = 1 —fi fE5E I 8% 2 A48 2% b by
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OB39S08A3

B
. /1% 8KB+1KB
- —k LY Py V]
' £'2 ISP ZJgp Flash

Brighten Your Life 7775128 RAM /-57‘78 @f!ﬁ}ﬁﬁ

IENC: IC Wi HEA,
IEIIC = 0 —%%f¢ IIC ik
IEIIC = 1 —ffifig NC ik
IELVI: A6 At ] v B 455 e
[ELVI = 0 —ZEBEAG At ] v 7
[ELVI = 1 —{ BEAG At ] v 7
IEKBI: KBI K e
IEKBI = 0 %% KBI 17
IEKBI = 1 —ffifig KBI 117
IEADC: A/D 4 il e fir
IEADC = 0 —%£fE ADC " l#t
IEADC = 1 —{ifit ADC "l
IESPI: SPI H ki fENT
IESPI = 0 %% SPI i
IESPI = 1 —ffifig SPI 1k
IEPWM: PWM i g fo7
IEPWM = 0 —%%fE PWM Hir
IEPWM = 1 —ffife PWM Hi

%5 IEN2 Bk 9AN
7 6 5 4 3 2 1 0 Reset
[ - | - | - T[T = 1T - Jecmpl] ewpt [ - | ooH |

ECmpl: ECmpl =0 —4X 8 LU & i H 1.

ECmpl =1 —ff GE LA H BT (AT LL A 0 K LLEHs 1).
EWDT: WDT & [ 14 Wr i fig fir

EWDT = 0 -2%5E WDT Ik

EWDT =1 —{{i§& WDT "1 l#t

#5: IRCON #iik: Coh
7 6 5 4 3 2 1 0 Reset
| EXF2 | TF2 | IICIF | LVIIF | KBIIF [ ADCIF | SPIIF | PWMIF [ 00H |

EXF2: 5E N 2 4P W eba A, 20 3G %
TF2: 5E I 2 IR HERR A7 2620 R G %
ICIF: IIC b A7 A7
LVIE: A& vt I o 7 AR
KBIIF: KBI H K iEARA
ADCIF; AID %t Wit br {7
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OB39S08A3

A 8KB+1KB

£"E/ ISP Zgf Flash
A1512B RAM 498 #1715

On-Bright

Brighten Your Life

SPIIF: SPI Hh i HEhsfir
PWMIF: PWM W ERR AL 0 20 A7 %

%5 IRCON2 Hisik: 97h
7 6 5 4 3 2 1 0 Reset
I - 1 - [ - T - 1 - |cmpF|wDTIF| - | 00H |
CmplF: ELEAS T Wb A7,
2 P A WA BRI, L AR A7 A2 22 b W ) S AT I B
2 L 28 W AR BRI I HERRA ] A
WDTIF: & | 140 Wi s A7
10.1 fRENEE
FTE TR IR A AL AT LU 4l
# 10-2: Priority level groups
Groups
AT O - PWM i
SERT % 0 Ik 1 M iy SPI Hik
AR T 1 B & tealii ADC ¥
e 1 PRIl - KBI 7
AT T AR AT 0 v Wi
EWFEE 2 Pk IC I

6 SFRA IPOBIPLE A7 B %, 4L P Wl g (8 G R 0 DU S 20h 10— A, R R R D 56 4 [7] g
PR, — AR 0 BRI 52 WIRANIRE SR A A0 26 R 55

%5 1PO Hiht: Aoh
7 6 5 4 3 2 1 0 Reset
[ - ] | 1IP0.5 [ 1P0.4 | 1P0.3 | 1P0.2 | 1P0.1 | IPO.0 | 00h |
%5 1Pl Hiht: BOh
7 6 5 4 3 2 1 0 Reset
IR | P25 [ P14 | P13 [ P12 | IP11 | IP1.0 | 0Oh |
%% 10-3: Priority levels
IP1.x IPO.X R =
0 0 LevelO (#1K)
0 1 Levell
1 0 Level2
1 1 Level3 (fz =)
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Brighten Your Life

® On-Bright

OB39S08A3
W 8KB+1KB
£"E/ ISP Zgf Flash

A1512B RAM 498 #1715

7 10-4: Groups of priority

Bit Group
IP1.0, IP0.0 SRR KT O - PWM 1l
IP1.1, IPO.1 SEI 2% 0 T F 1 SPI ¥
IP1.2, IPO.2 AR T 1 Lt A5 B ADC 11k
IP1.3, 1P0.3 SERT RS 1 b - KBI b
IP1.4, 1P0.4 A7 0 H ik - A HATT o B
IP1.5, IPO.5 SE I3 2 K - C 11K
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=
. - P #% 8KB+1KB
' £'% ISP ZJSpv Flash

Brighten Your Life 7775128 RAM /—CK/8 @ﬂﬁﬁ%’

% 10-5: iy

TR I
AR KT 0
PWM i
SEFF 3% 0 ri by
F 1M
SPI ik
AR T 1 #
L5 H
ADC I
SET 2% 1
KBI i
AT O i
AR FE Aot 0
SEI 2 2 ik
IC ¥t

T &
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&l
. il A 8KB+1KB
' ;‘,’E‘/ ISP fﬁﬁ:ﬁfJFlash

Brighten Your Life 7775128 RAM ﬂ"f/8 ’i”ﬂﬁﬂﬁ

11. BPFEEHEH BT

YR B R C iR PR B PEARES,  BIIDLE (LS KD AISTOP (451D, I 1P S filas i 2R .

#5: PCON Hudik: 87h
7 6 5 4 3 2 1 0 Reset
[sMob|] - | - | - | - | - ] srtop] IDLE | o0oh |

STOP: STOP = iIfr . ¥ B ILALKZ1T STOP #i:, STOP fi7 214 0.

IDLE: IDIE A A7 A ILA #5217 IDLE L5, IDLE fLE ) 0
111 FHHERERER)
fEHIDLE (ReHUBER (e AR R) ) A UnT i I X PCON R A7 3 NIDLER. B A7 . 2 AR SAS IEMCU R I g, (HANHS RS I
BRI INRES, o TR CPUAR LA, s RERbe MG, ST rhIEE 5 sk — S0 S5 I, CPUSHE AR HLBEE
CERERD S
11.2 fF1EEEK
EHSTOP (f k) Bl il 5@ it 4 PCON % 1725 [{ISTOPAL B A o FEULIEH, BT 1 vh I Hs A i o il CPUY

AT BRI MR IO, R T AR B IR s EE GBI A0 FE
HAZHR, USRI RIS, AT L T RN B T 2 W A AT T E 1
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. W% 8KB+1KB
£'E ISP ZJjg<fiv Flash

Brighten Your Life A1512B RAM fv8 7t 172
12. k38R HER(PWM)

OB39S08A3 4 ft-PU /N1 1 ) PW M Hi .

BT 4 43h.
#ws | iR [ sk | Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bitl | Bit0 | ZEM
PWM
PWM Control _ PWM3 | PWM2 | PWML | PWMO
PWMC | ier B5h PWMCS[2:0] : Ay Ay Ay MO oon

PWM 0 Data PWMP .

PWMDOH | © T et byte | BCh | - - : : : PWMDO[9:8] | O0OH

pwmpoL | PWM 0 Data BDh PWMDO[7:0] 00H
register low byte
PWM 1 Data PWMP .

PWMDLH | L e byte | BEN A - : : : - PWMD1[9:8] | O0OH
PWM 1 Data .

PwmpiL | e nyte | BN PWMD1[7:0] 00H
PWM 2 Data PWMP _

PwMD2H | o e e | BN " - : : ! : PWMD2[9:8] | O0OH

pwmpzL | PWM 2 Data B2h PWMD2[7:0] 00H
register low byte
PWM 3 Data PWMP _

PWMDSH | o e e | B3N . - : - : : PWMD3[9:8] | O0OH

pwmp3L | PWM 3 Data B4h PWMD3([7:0] 00H
register low byte

PWMMDH | PWMMax Data | e - - - ] . . PWMMD[9:8] | OOH
register high byte

pwMmDL | © WM Max Data CFh PWMMDI[7:0] FFH
register low byte

= PWMC Hihk: B5h
7 | 6 [ 5 4 3 2 1 0 Reset
PWMCS[2:0] - PWM3EN | PWM2EN | PWM1EN | PWMOEN OOH

PWMCS[2:0]: PWM &%+

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 (P3.4/T0)
PWM3EN PWM il 3 ffgef.
PWMB3EN = 1 — PWM jiiij 3 {fifE.
PWMB3EN =0 — PWM jiiiij 3 2445,
PWM2EN PWM ifiil 2 1§ fefir.
PWMZ2EN =1 — PWM illii& 2 {li .
PWMZ2EN =0 — PWM illij 2 24k,
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A 8KB+1KB

£"E/ ISP Zgf Flash
A1512B RAM 498 #1715

PWMI1EN: PWM il 1 {E e
PWM1EN = 1 — PWM jiiii# 1 fff.
PWMI1EN = 0 — PWM illii& 1 Z&fik.
PWMOEN: PWM &3 0 fd fefr.
PWMOEN = 1 — PWM il i 0 f# g
PWMOEN = 0 — PWM i i 0 f# &
&2 PWMDOH Hisk: BCh
7 6 5 4 3 2 1 0 Reset
[PwvPO | - [ - [ - [ - - | PwWMDO0[9:8] | O0OH |
5 PWMDOL #ufik: BDh
7 6 5 4 3 2 1 0 Reset
| PWMDO[7:0] | ooh |
PWMPO: PWM JEi& 0 25 A Pk ik 4.
“0” — PWM iflig 0 T-=5 I i B,
“0” — PWM ifi8 0 45 W I & .
PWMDO[9:0]: PWM J&i# 0 % {H 77 17 %%
5 PWMD1H Hiht: BEh
7 6 5 4 3 2 1 0 Reset
lpwvPt | - | - | - | - | PWMD1[9:8] | OOH |
&2 PWMDIL Heht: BFh
7 6 5 4 3 2 1 0 Reset
| PWMD1[7:0] [ 00H |
PWMP1: PWM @iE 1 5 WK L.
“0” — PWM j#iE 1 T-45 I BEAIL.
“0” — PWM il 1 45 N I 5
PWMDZ1[9:0]: PWM il 1 ¥ {E 25 17 o%
%5 PWMD2H Hudk: B1lh
7 6 5 4 3 2 1 0 Reset
[pwmpPl | - | - | - ] - | PwMD1[9:8] | O00H |
5 PWMD2L Hiyik: B2h
7 6 5 4 3 2 1 0 Reset
| PWMD2[7:0] [ 00H |
PWMP2: PWM i 2 2% PR k46
“0” — PWM Jlii 2 T-45 N I B,
“0” — PWM B8 2 T25 N 5 5
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PWMDZ2[9:0]: PWM J#i# 2 % {E 25 £7-%%.

5 : PWMD3H Hiht: B3h
7 6 5 4 3 2 1 0 Reset
[(PWMPS [ == [ = [ - [ -] PWMDI@8] | OOH |
51 PWMD3L ikl B4h
7 6 5 4 3 2 1 0 Reset
| PWMD3[7:0] | 00H |

PWMP3: PWM i#iE 3 & WKL EE.
“0" — PWM iflig 3 T-=5 Wi B,
“1” - PWM iliild 3 T W I & .
&)

PWMD3[9:0]: PWM il 3 5t 25 17 %
5 PWMMDH Husik: CEh

7 6 5 4 3 2 1 0 Reset
T - | - | PwmmMD[9:8] | OOH |

#5: PWMMDL Huik: CFh
7 6 5 4 3 2 1 0 Reset
| PWMMDI[7:0] | FFH |

PWMMD[9:0]: PWM f5t KA 75 174

PWM M\ 0000h 1% % fie K %7 47 2% PWMMDI[9:0].24 PWM & 55 55 KB 257 1%
PEHAH AR PWMMD[9:0]7 A= H

PWMPx = 0 & PWMDx = 00h
PWMx

Low

PWMPx = 0 & PWMDx # 00h

PWMx

PWMPx =1 & PWMDx = 00h

PWMx High
PWMPx = 1 & PWMDx # 00h
PWMx |
. PWMMD +1
PWM period =————
PWM clock
PWMDXx
Leader pulse = ————
PWM clock
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OB39S08A3

A 8KB+1KB

£"E/ ISP Zgf Flash
A1512B RAM 498 #1715

KLENCHIRAEFSCL (8D FISDA (i) LoRIBCRILEAINCT T, SR n] LA A AF B BRIk A7 A7 8% (SFR) Y

IICBR[2: 0] , M ifi Al I i ik £] 400KBpS (fx KN 1H) .
(RXIF,TXIF) , FFA Ak DUE £ 14

NC A e ml Lo = HL 0w B2 KL, 38 406 A A4S v
RIS, AT, KR RSAEIEE S, AEMPUEE,

RIS, RS IEAE S, SRR R SO R A 8 H A — 4 K 400pF 1) A i B i

rH I ) A 6Bh.
#ws | iR [ #ht | Bit7 | Bit6 | Bit5 | Bit4 | Bit3a | Bit2 | Bitl | Bit0 | &M
IIC function
ncerL | € control Foh | ICEN | Mss | mas | AB-F | BF EN IICBR[2:0] 04H
reglster N
IICS lIC status register | g, - MPIF | LAIF | RXIF | TXIF | RXAK | TXAK R\éVBor 00H
MATC
icar | CAddress 1 FAh IICAL[7:1] Hlor | AOH
register RW1
MATC
icaz | CAddress 2 FBh ICA2[7:1] H2or | 60H
register RW2
icrRwp | !/C ReadWrite | o) IICRWD[7:0] 00H
register
IIC Enaable Bus
ICEBT | 1~ o0 " FDh FU_EN ¢ 00H
5 ICCTL Huk: FOh
7 6 5 4 3 2 1 0 Reset
| ICEN | MSS | MAS | AB EN | BF EN | IICBR[2:0] | 04h |
IICEN: lIC B4 fig
IICEN = 1, {fifiE
ICEN =0, £k
MSS: F\MHUE AL FE
MSS =1, EFFEHL
MSS =0, EFEMPUL
AT INAE W B LT WA L AT EAT
MAS: ERR I HIEEER: (A P
MAS =0, ff] IICAL
MAS =1, {ff] IICA2
AB_EN: ¥k 2 TAEREAL. (X FHLAEER)
24 AB_EN 17 f# GE, MARRAG A A 5 R — R AR T RAP R, IR 3R [ 30 25 RUIRAS . SR A7
B B, AR AN S B e 2 R AG .1 22 WL MLIE B 75 3 B AL T 5 L5 ML
R e AL
BF_EN: S ifiigefr. (I FHLEE)

4 BF_EN A8 e AR A2 AT UG5 5 2 B AR 2k 52 BF O BAR LA 4 i 2R A ™ A= 0T

©0n-Bright Electronics

Datasheet
OB_DOC_DS 0OB39S08A3_A

Confidential

-57 -




OB39S08A3

"
. - P #% 8KB+1KB
' £'%/ ISP g Flash

Brighten Your Life A1512B RAM ﬂ"f/8 ’i”ﬂﬁﬂﬁ

UG5 2R 22 MStart B 5. 24 2 TS WU 55 v BB T 5 LS MHLIE BR AL
NCBRI2:0]: Rk P (ANAE BRI IXH ¥ Fosc KoM A alkidiz % #5 A%, REERIN N Fosc/512

DU - 1B+

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

5 lCS Huht: F8H
7 6 5 4 3 2 1 0 Reset

| - [ MPIF | LAIF | RXIF | TXIF | RXAK | TXAK | RWorBB | O00H |

MPIF: 5 11 4 A1 A W A
U 1 A A R AR AN B v LA W RS

LAIF: ffig 2k 2 e ds. (AU K)
PR R 2 A R AR AR e A 7 R R A

RXIF: Bl e P bR G4, 76 ICRWD UNIC S5 52247 ) #N— AN R B s st e
frs BAEZREN G, IC ks &AL (ICIF) ¥ HhE%.

TXIF: F AL R Wibs 2607, 2 BT AL T 55 40 75 A7 2 P AT B AL gy, 07834, Sk A
NCRWD(IIC /55 5 47) ¥ 8 A &gl ik R fe s ARG Z &AL G, IC
Wrks &0 AICIF) 4 A3 %.

RXAK: BN, B % XA — MG 5 DI B E 58 ik 8 A AL i 2k L5

TXAK: L5 A, 2B 58 2L 8 7 £, b7 K 15 E (NoAcK) B FR(Ack) JFA&4m 2] FHLE R
PCIRAS. F52 b, B RAHE N — AT S 9 A&l 13-1.

RW or BB: EHAER:

BB: MR AT ik R AL
5 2 scl=0 5k sda=0 s 27 A FF IR 5 5 ALK B . A DU B 1145 5 B AT K i
Z. A AT R R A 2 U 2R G R B R s
ML
RW:MHLBEE BB (el 505 (FE ) 76 IC B2k, I i g, Fom MU A6 e
B Z RS . (MBI R)
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-
SDA \
signal from slave ignal from receiver

byte complete,
interrupt within slave

1 B __ F Pl
/A G SN0 S S WY/ W G S G S 6
| MSB o acknowledgement - acknowledgement | S
| 8 |
|
|
|

I

I

| |

I [

' . . ||
elock line held low while

I interrupts are serviced | |

sCL | 5 . l . _- - | 5|
ar 1 2 - - T a ] 1 2 3-8 9 or
LirJ ACK ACK I—E
START ar STOP or
repeated START repeated START
condition condition
13-1: Acknowledgement bit in the 9th bit of a byte transmission
51 IICAL Huhk: FAH
7 6 5 4 3 2 1 0 Res
| [ICAL[7:1] | Matchl or RW1 | AOH |
R/W R or R/IW
ML

ICAL[7:1]: IC Hutik 75 47 %%
XA MBI ISR —AS 7-bit [k, EAE— Mk Gk B ENUBD 05 kil
Matchl: ™ NCAL Fiok [ MU 7 (B Sc ik DEFC I, A SRR A B, 4 NC SR al 5 28 — 2 Bkl
W, SR B SRR
EHBER:
ICAL[7:1]: IIC Huhl- %5 /735
BREE BRI ML 7 47 Huhlk
RW1: BB ¥ 4 Mstart 5% Rstart bit, A6 A 0 MFLTT () RW 3%, 46 IC ikl 2 J5 11 4% 8"
frios, g 13-2.. ARG FAEB PRGN T . E R 1, B Rk
BWTs, it 0, BEHAE ERIA T AT .

ik i |

:
:

[¥3]
O
g

L:
[=s]
[4s]
|
-l
[}
[4s]
N
=]
4]
[4x]

15 1 P
2 11 1 I 1 11 | | I | I
START ADDRESS RW  ACK DATA ACK DATA ACK STOP
condition condition
K 13-2: RW bit in the 8th bit after 1IC address
: FBh
51 1ICA2 ik
7 6 5 4 3 2 1 0 Reset
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Brighten Your Life A1512B RAM f78 At 175
IICA2[7:1] | Match2 or RW2 | 60h |
R/W R or RIW

B
ICA2[7:1]: IC Hhhik- 75 17 5%
X ML B 2R AN 7-bit (il e —/Mbdik G B BN Hlios Rl
Match2: 4 ICA2 Fiok [ MU 7 (S ik VEFC I, A B R EA, 4 NIC Rkl 5 28— 28 HE k)
W, %A E BERR
MR
ICA2[7:1]: IC Huhik 75 77 2%
BOREE SR AL 7 A7 Huhl
RW2: WIFLHLB 1 4 Mstart 53 Rstart bit, 1ACRAE D WAL RW RI%E, & HISk 5 R ABLE A
KRR TT 10 WRE R 1, B B AR, s 0, BEHfE A AL 57

%5 IICRWD Huhk: FCh
7 6 5 4 3 2 1 0 Reset
| [ICRWD[7:0] | ooh |

IICRWDI[7:0]: IC i85 2% 47
TEB (3 B, Bl 1Al T
el 1T 1% SDA # i

5 IICEBT Huht: FDH
7 6 5 4 3 2 1 o Res
et
[ PpueNn |- P - - - - ] 00H |
EHER:
00: fr ¥
01: IIC BEHeKe 3 hE LU i SDA K SCL i35 $icdfs.
10: IIC BiPuls T SDA K SCL R IF4A1E 5, ik it/ T ICAL 5 ICA2(H1 MAS
PrEEE) i bk
11: IC fHuls T SDA K SCL & 5 1455
FU_EN[7:6] sk A4 A 3G &, R R SN,
MBS
01: FU_EN[7:6] Sty Ar T WA AL e 5N 0L H Bl 2 Tk ).
R
FU_EN[7:6] 4 /5 &0 PRI, T30 5 203l i b P A7 75 6 5 N 01575 ), SCL Kl B 4%
(EAK).

FU_EN[7:6] 215 $ds 5 e B) E ML 5 1045 5 I e P A7 75 466 FF 5 N 01.
LEALRL BRI AW, T-IE M 675 N 01 Wi AL 16 508 75 55 5 N\ ICRWD.
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FU_EN[7:6] Wbk A g%, e RS .
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£"E/ ISP Zgf Flash
A1512B RAM 498 #1715

On-Bright

Brighten Your Life

14. SPIThE

FATAMNEZ I (SPD) J2—ANARP B ATH L, UV EAUR A4 .
AT [R) A 4Bh.
SPI 455

SPI_MOSI: 7= EHUE A Hdafan i, 72 MHUB U Z s
SPI_MISO: & F A Hdm s, 76 AHUBLCh Hdis i
SPI_SCK: MHLIE B i, LA 2 5 R 20

SPI_SS: MHLEL A

MHLBERA I Z AR5 AW A5 3 R $%
LEFNUS, el e 0 i K ML BE & FAEATIORIME A % . 4n B 14- 175 (9 — M9 74 o LS AL 48K 45 5 2 1W)
(PN

Master Slave 1 Slave 2
MOSI » MOSI » MOSI
MISO [« MISO MISO
CLK > CLK » CLK

10 > 355 » SS
10

14-1: SPI L HLBURBLBLR 2 [ 5

XA HEIE SPI S, SP1 SFRs 1k fias:

spl | ik | ik | Bit7 | Bite | Bit5 | Bit4 | Bit3 | Bit2 | Bit1 | Bito | EEME
7 SPI function
SPIC1 SPI control register = SPIE | SPIMS | SPISS | SPICK | SPICK SPIBR[2:0] 08H
1 N S P P E
spic2 |57 control register | o SPF TBC[2:0] SPIRS RBC[2:0] 00H
SPIS | SPIstatusregister | Fsh | SPIR | SPIML gpiqy | SPITX | SPITD | SPIRX | SPIRD | gpips | 40H
F S IF R IF R
spiTxp | SP! transmit data F3h SPITXD[7:0] 00H
buffer
spirxp | SP! receive data Fah SPIRXD[7:0] 00H
buffer
55 SPIC1 Huhk: Flh
7 6 5 4 1 0 Reset
| SPIEN | SPIMSS | SPISSP | SPICKP | SPICKE | SPIBR[2:0] | 08h |
SPIEN: SPI Bl fEfiz. “1” SPI BhAEMlfiE. “0” SPI LhfgAk L.
SPIMSS: E/MNUEEAIE £ELL
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“1" P,
“0” MBI,

SPISSP: MHLIESEIBRE UMM AT RO
“17 - HCP A E.
“0" MK HLF B AE.

SPICKP: I3 AR ME (I EHBER A RO
“1” —Z I SCK Ky i F-. Exc:

T Uy
“0” -4F N SCK AMLHLE. EX

S [ o I

SPICKE: I8 RAE AL IEFEAL.
A" HHRBAAE LT
“O" — B BA7AE N BRI,

R DR BB PR, 7 R A R SRR U5 R B AR K B AT R BRI
HORAE D 2 B AE LR Rl .

A

o X X
e

sufficient set-up time sufficient hold time

|

SPIBR[2:0]: SPIMZEEFAL (NFEHBAG RO , X HLP) Fosc A M s alidic o 2 1 i
SPIBR[2:0] Baud rate

0:0:0 Fosc/4

0:0:1 Fosc/8

0:1:0 Fosc/16

0:1:1 Fosc/32

1:0:0 Fosc/64

1:0:1 Fosc/128

1:1:0 Fosc/256

1:1:1 Fosc/512

5 SPIC2 Hudik: F2h
7 6 5 4 3 2 1 0 Reset
| SPIFD | TBC[2:0] | SPIRST | RBC[2:0] | ooh |
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SPIFD: 4= X il {5 A A REA .
07 AFRE AW TR,
“0”: A% A TR,
AT 4% AL, TBC[2;01F1 RBC[2;0PK#% & I A% .. st 2it, HA 8 A Euhim e 4 L
PG e, M ENUEEE R MOSI £ L4 BN U, B R A B A R H
AW T AR [FIRE) SCK I hrb i w1, W R k.

Input Shift register < MISO MISO Ol:te’;l:;tse?m
SPIRXD SPITXD
Output Shift register MOSI MOSI .| Input Shift register
SPITXD . SPIRXD
A [
K
Clock Generator SC SCK
On-Bright Master On-Bright Slave

14-2: SP1 EHLA ML S 7 vk

TBC[2:0]: SPI ik Fdhady, IX M 1-8 f7 8l B T AE 4 XTI h 24 S VFI

TBC[2:0] Bit counter
0:0:.0 8 bits output
0:0:1 1 bit output
0:1.0 2 bits output
0:1:1 3 bits output

1:0:0 4 bits output
1:0:1 5 bits output
1:1:0 6 bits output
1:1:1 7 bits output

SPIRST: SPI H§ S Re B L BT . (AN A A 2K)
=0 %5fe. SPI T SS I HE B 2 ae ) A4 18 sl o .
Tk BB D% b B A7 A Y RITIRAR2 B  sE A OR B GRAR R A A
=1 ffife. SPI T SS JHHE B 2 ae i) A4 1% sl BoH £,
AR IR BB 7 1 B AT A N BT IR AR BRI B AR 5. (RN B R ERLT)
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RBC[2:0]: SPI £, X H 1-8 78l by 1 AE W LR bt 4l R VR

RBC[2:0] Bit counter
0:0:.0 8 hits input
0:0:1 1 bit input
0:1.0 2 hits input
0:1:1 3 hits input
1:0:0 4 bits input
1:0:1 5 bits input
1:1.0 6 bits input
1:1:1 7 bits input

5 SPIS Mk F5H
7 6 5 4 3 2 1 0 Reset
| SPIRF [ SPIMLS [ SPIOV | SPITXIF | SPITDR | SPIRXIF | SPIRDR | SPIRS | 40H |

SPIRF: SS B R B bR R 7R AL
Y SS HIHR IR H. SPIRST b 17, oy 4 v
SPIMLS: MSB 53 LSB i A/ ik 5t
“1” : MSB i N/ At o
“0" : LSB #i N/ ot
SPIOV: #i Hikr AL
1 SPIRDR #¢ &4 (SPIRXR W — N7, AR H N2t A GX EAR 4580
FUIRE) o bR R B I 2 3E SPIRXD 0 At e iei HERIR, 4 SPIRDR #iS BRI, &
ARE A B o
SPITXIF: f& 4 Wrs &
1 SPITXD A A4 A B T 8B e 4 S A7 2 IF, A i B A7
SPITDR: 1544 s s
2 MCU Z5 3%+ SPITXD %7 A7 23 55 EI, MCU FUE b B A7, LAESN SPI B R s .
SPI B TEM SPITXD 8% SPITXD AIEE 2 MR B a5 2285, 100 H S a5 %
SPIRXIF: 832 Wik A7
7t SPIRXD % 53— /N OB o 1A 4 B A7
SPIRDR: S 25 47
MR, SPIRDR #154 —AMbR R 25l A1 MCU. 7E3KEUK 1 SPIRXD 7547 # 1f £icdis
J&, MCU IS FRIZAT . 1 SPI RS [ 4440 75 5 N B 4dE 2 SPIRXD 1 HAE A F 21T, %3«
44 B 5 e 7 T
SPIRS: &k 4h 47
AL BT CLIE N SPI BT AZIAT T SPIRXD 77 £ I 4icHs

5 SPITXD Hidk: F3h
7 6 5 4 3 2 1 0 Reset
| SPITXD[7:0] | ooh |

SPITXDI[7:0]: f&Hm & 22 v
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%% SPIRXD Huht: Fah
7 6 5 4 3 2 1 0 Reset
| SPIRXDI[7:0] | ooh |

SPIRXDI[7:0]: #Hcds 22 n.
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15. KBl -g&f&#0

B HE LV(KBI) WIRCESE > 4 x n 7 F G AT A Y3 (1 e 4%, AT At i A e AT PR R G R (0 T 8 0 . 445 11 mT
RLA AR W MIDLEANSTOPAR S AR HY . HLfay A ELA A Sy, B[] — v i ) 5E5Bh.

Input

KBIO O >——r ¢
circuitry

Input

KBH ——>— "
circulitry

Input

circuitry F

Input IEKBI: KBl interrupt enable
circuitry

KBI2 C——>—— KBIIF: KBl interrupt flag

KBI3 [ >——

K 15-1: FEAE Bz L HE K

20KHz —— ©
0

KBIx ——— De-bounce — KBF.x
1 r >

KBD[1:0] Oy

%

KBLS.x KBE.x
K 15-2: B4 A\ L K

KBl | Eey | st | Bit7 | Bite | Bit5 | Bit4 | Bit3 | Bit2 | Bit1 | Bito | EEME
KBI function

ks | KBl level 93h - - ; - | kBLS3 | KBLS2 | KBLS1 | KBLSO | 0OH
selection

KBE KBI input enable | 94h - - - - KBE3 | KBE2 | KBE1 | KBEO | OOH

KBF KBI flag 95h - - - - KBF3 | KBF2 | KBF1 | KBFO | OOH

kgp | KBl De-bounce | oo | KBDE | i i : - | kBD1 | kBDO | OOH
control register N
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&2 KBLS Hihl: 93h
7 6 5 4 3 2 1 0 Reset

- [ - | - | - ] KBLS.3 | KBLS.2 | KBLS.1 | KBLS.0 | 00h |

KBLS.3: KBI3 HLAT L FEA7
0 : flifiE KBI3 G HL~FA6 1.
1: fEBE KBI3 i A,
KBLS.2: KBI2 Hif7 k%4
0 : f#AE KBI2 % HL P4 0.
1 AfBE KBI2 & R,
KBLS.1: KBI1 HL A7+ 47
0 : fiifig KBIL G HL A,
1 AERE KBIL & A,
KBLS.0: KBIO HEA7 B FEA
0 : f#AE KBIO K HL P-4 1.
1: fdifE KBIO & Ha~FAs ).
5 KBE Huk: 94h

7 6 5 4 3 2 1 0 Reset
| § | - | - | - | KBE.3 | KBE.2 | KBE.1 | KBE.O | 00h ]

KBE.3: KBI3 i fitfir

0 : flifgdsdE /O M.

1: fifE KBF 271728 H 1 KBF.3 {777 4 —Hh ki k.
KBE.2: KBI2 {f GEA

0 : i REARHUE1/O .

1: ffifE KBF 254785 11 KBF.2 {7 7= A —h B i k.
KBE.1: KBI1 ffi figfir

0 : flifigdsruE /O 1.

1: flifg KBF 5478 1) KBF.1 A7 7= 4 — i k.
KBE.O: KBIO {# GEA

0 : i REARHE 1/O 1.

1: fifE KBF 27472 () KBF.O A7 =4 — i k.

5 KBF Husik: 95h

7 6 5 4 3 2 1 0 Reset
| . | - | - | - | KBF3 | KBF2 | KBF1 | KBFO | 00h |

KBFE.3: KBI3 #5 &4
Y KBI3 Rl 21— g R /K2, 1% A7 e A A6
1 KBE. 3 [A]FE 4 A7 IR 7 A —A KBI H BTG =K 1A A0 2.
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KBF.2: KBI2 bk

2 KBI2 Kl B — Gk 2T, %A B A

U1 KBE. 2 [ BEEAL IR 72— KBI i sk i ALK A 2.
KBF.1: KBIL bra& L

% KBIL K B G Re A2, %A b AP E AL

1 KBE. 1 [AFERE LI K A KBI TR KA AU %
KBF.0: KBIO k&

2 KBIO Kl 21— G R /K -F- 2R, %A b B A F A

U1 KBE.O [FIFBEE AL NS 72— KBI Wi sk A ALK AR 2.

#%%5: KBD Huhk: 96H
7 6 5 4 3 2 1 0 Reset
|[KBDEN| - | - | - T - | - JkBD.1]|KBD.O]| 00H |

KBDEN: KBI 2 i Gef7. ERNTfE.
KBDEN = 0, fififig¢ s S iy g, 25 [t ) T+ KBD [1:0] 1 4.
KBDEN = 1, 2558 2 S I fig. KBI Hir A\ AN T 22 42 S L.
KBDI[1:0]: KBI 2 J gt [ $¢. 24 KBDEN = “0”, BRIk i i) 4 320 ms.

KBD[1:0] = 00, % J 5 4] 4 320 ms.

KBD[1:0] = 01, % Jx 5#If 8] % 160 ms.

KBD[1:0] = 10, & Jx 5#IKf[1] % 80 ms.

KBD[1:0] = 11, 23/ 3 [i] 24 40 ms.
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16. LVI —f% A5 jul 5 b

H b 1) 54 63h.
#s | ik [ st [ Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bitl | Bit0 | BEM
LVI function
RSTs | Resetstatus Alh ; ; ; PDR | \WDTF | sWRE | LVRF | PORF | oOH
register F
LvC Low voltage Eeh | -Vl - LVRE | LVIF - - LVIS[1:0] 20H
control EN
F5: RSTS Hhk: Alh
7 6 5 4 3 2 1 0 Reset

[ - | - | - | PbRF | WDTF | SWRF | LVRF | PORF | 00H |

PDRF: M5 A7 52 AL LA

WETHERR 105 i Z SEAAR 5 2 B AN S A B A= N e B Bl P G HERR ) e 3R AE %
LVRF: K HL H 5247 FEFR.

PR 1505 2 AR5 2 (A H R A = A I i B 1 3l v LG T] el R %
PORF: I HLS A HEFE.

WEHERS 105 2 A AR5 2 th b A S 0= A N B 1 3l 12 G o] R A %

fFE: LVC Huhk: E6h
7 6 5 4 3 2 1 0 Reset
[ LViEN | - Jwre | wvir | - [ - LVIS[1:0] | 20H |

LVI_EN: {& L TR W Dh e A e A
0: AR BEA FELHASI W D i
1 A REAR AR AS I BT T
LVRE: #MAI i s 5 Ty RE A Re A7

0: ZEREANAG i D e
1: AR REAMAIC T R D) e

LVIF: K HL s o AR A7

LVIS: A HL s H B i s A7 B i 45
00: 1.7V
01: 2.6V
10: 3.2V
11: 4.0V
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17. 10fAR I 73 #4% (ADC)

OB39S08A3 it T 718 1 b I P #5111 (ADCOK H M & Vref 1.2V+10%) 11047 ADC,, % 7-%i H R kE BRSSO
ADCD[9:0]"", i ADC ) fia) £ ) 24 53h.

Vref ADCC1[7:0 : VDD
1.2V+10% [7:0] /&CCITZO] ¢
Start AVDD
ADCO _ _ _ I L—o ADCD[9:0]
: L ' MUX /
ADC6 o
ADCT High Speed —» ADC_ISR
10 Bits
ADC Module
ADC
Fosc —p»| Clock ——p
Divider AVES
ADCCS[4:0] .—T i
VSS

¥l 17-1: ADC 540l 81 57 S fie o (1 A1 B0 B

ADC SFRs 41 K fn:

s iR Hoht | Bit7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit O E{f
4 ADC
ADC Control ADC7E | ADC6 | ADC5 | ADC4 | ADC3 | ADC2 | ADC1 | ADCOE
ADCC1 register 1 K" N EN EN EN EN EN EN N 00H
ADcc2 | ADCcontrol | gy | ARIU : : ADCCH[2:0] 00H
register 2 ST
ADCDH | APC g;t: high | apn ADCDH [7:0] 00H
ADCDL ADdey"’t‘;a low | Agh ADCDL [7:0] 00H
ADCCS | ADC clock select | AFh - -1 - ] ADCCSJ[4:0] 00H
%% ADCC1 Hitk: ABh
7 6 5 4 3 2 1 0 Reset
| ADC7EN | ADC6EN | ADC5EN | ADC4EN | ADC3EN | ADC2EN [ ADCIEN | ADCOEN | 00H |
ADC7EN: {{ifit ADC i 7.
ADC7EN =1 —{{if¢ ADC iii& 7
ADCB6EN: fiifi¢ ADC ifii# 6.
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ADCS5EN

ADC4EN

ADC3EN

ADC2EN

ADCI1EN

ADCOEN

® On-Bright

OB39S08A3

A 8KB+1KB

£"E/ ISP Zgf Flash
A1512B RAM 498 #1715

ADCG6EN = 1 —{fifit ADC & 6
- ffifit ADC i#i# 5.

ADCS5EN =1 —ffifit ADC i 5
- {fifit ADC i 4.

ADC4EN = 1 —{fifit ADC & 4
- fiife ADC J#iH 3.

ADC3EN =1 —{fifit ADC & 3
- {{ifit ADC iliE 2.

ADC2EN =1 —f{ifi¢ ADC i#i# 2
- {fifie ADC ii4 1.

ADCI1EN =1 —{fifit ADC it 1
- fiifit ADC iijH 0.

ADCOEN = 1 —{{i§g ADC ilii& 0k 1 N Vref 1.2V+10%, Jo/MH 4 N 1)

5 ADCC2 #itk: ACh
7 6 5 4 3 1 0 Reset
| Start | ADJUST | - | - ] ADCCH][2:0] | 00H |

Start: 2IZALHEALNT, ADC R JH shIE S .

ADJUST: ADC

Koy i U .

ADJUST = 0: (3k0)
ADC 7%t 75775 ADCD [9:2] = ADCDH [7:0].

ADC % K515 ADCD [1:0] = ADCDL [1:0].
ADJUST = 1:
ADC H vt 77" ADCD [9:8] = ADCDH [1:0].

ADC # v %775 ADCD [7:0] = ADCDL [7:0].
ADCCHJ[2:0]: ADC i@k #%.

NN

AD

CCH [2:0]

&
(m

000

001

010

011

100

101

110

N OO~ WINIFIO

111
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ADJUST = 0:
%2 ADCDH sk ADh
7 6 5 4 3 2 1 0 Reset
| ADCDI[9] | ADCD[8] | ADCD[7] | ADCDI[6] | ADCD[5] | ADCD[4] | ADCD[3] | ADCD[2] [ 00H |
&2 ADCDL Hulk: AEh
7 6 5 4 3 2 1 0 Reset

L - [ - @ - [ - 1T - [ - [ADCD[1] | ADCD[0] | 00H |

ADJUST =1:
%= ADCDH Huhk: ADh
7 6 5 4 3 2 1 0 Reset
L - -1 - T - T - T - 1 ADCD[9 | ADCD[8] | 00H |
%5 ADCDL Hitk: AEh

7 6 5 4 3 2 1 0 Reset
| ADCD[7] | ADCD[6] | ADCD[5] | ADCD[4] | ADCDI[3] | ADCD[2] | ADCD[1] | ADCD[0] | O00H |

ADCD[9:0]: ADC %7 % 17 4.

%5 ADCCS Huhk: AFh
7 6 5 4 3 2 1 0 Reset
[ = | = [ = | ADCCS[4] | ADCCS[3] | ADCCS[2] | ADCCS[1] | ADCCS[0] [ 00H |

ADCCS[4:0]:  aADC i 4hivke 2.
*ADC W8 KN 12.5MHz.
*ADC ¥R i Kk 961 KHz.

ADCCS[4:0] | ADC H}#4r#i(Hz) ADC B3 7 7F et
00000 Fosc /2 46
00001 Fosc/4 92
00010 Fosc /6 138
00011 Fosc /8 184
00100 Fosc /10 230
00101 Fosc /12 276
00110 Fosc /14 322
00111 Fosc /16 368
01000 Fosc /18 414
01001 Fosc /20 460
01010 Fosc /22 506
01011 Fosc /24 552
01100 Fosc /26 598
01101 Fosc /28 644
01110 Fosc /30 690
01111 Fosc /32 736
10000 Fosc /34 782
10001 Fosc /36 828
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A1512B RAM 498 #1715

10010 Fosc /38 874
10011 Fosc /40 920
10100 Fosc /42 966
10101 Fosc /44 1012
10110 Fosc /46 1058
10111 Fosc /48 1104
11000 Fosc /50 1150
11001 Fosc /52 1196
11010 Fosc /54 1242
11011 Fosc /56 1288
11100 Fosc /58 1334
11101 Fosc /60 1380
11110 Fosc /62 1426
11111 Fosc /64 1472
ADC _Clock = Fosc
2x (ADCCS +1)
ADC_Clock

ADC _ Conversion _ Rate =

13
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18. E£R G %wFE(Internal ISP)

OB39S08A3 N Jd iz Ay s il 4 FE i 7™ A D A7 45 Tl T S T P R FH DA 428 ) 2 A7 i, DAL AR I 2 A7 48 R0 DA A7 B e 35 AE s (AN T
FK OB39S08A3FS HI R4 T N S HLISP I fE. OB39S08A3HEAL T 1 LU S E A A7 Gt FE 10N 1 BB/ TUHEBR MR 47 T e (1 TN
RS P 75 L B AN AT OB39S08A3 1 LA i N Kk (1942 11, 4% I A FH ISP IR 45 R > 2 SE I N A7 I G R 10 A
BRI TR BRI Th e

18.1 ISP [R&HEFF

ISPIR S FE 742 H 7 FAT T R I UE T ISP RS FE 7 X (4. P vl 4 75 SR W sE ISP IR &5 2 - 1 K/, S 4 - T K ISP
RS FET %) 3 2 OB39S08A3 M A A 1] 44 ISP I g

HFISPRSFEF 2t P BAT TR R, ' T 45 N A7 B0 5 A7 28 10 %) 5% S OB39S08A3 Y v 5 BT ML B R PR, 25451k
i, A OB39S08A3M: 2 UARTHz 15 A MRS 2 #5328 S e, WOB39S08A3: v | 2 ISP 2527 N
T H VR T, B S B A B R 5 A B s o A 2 i [ 67 A £ L e i A AL

FIEH SRR S B T R 3 ISPIRSS AL, T3 BB AR AT
18.2 BENL(N)
BEAENAT AN T AR L B R 25 TR P I RIS, 55— AN D 2l ek PR A7 B B T e B0 | SP R 45 R 1 1 2 1)

ISPJIR 452 5 ik A7 A$3CO00to $3FFF. 1] 443 A N*128 775 (N=0-8). 4Nk OW ¥ ISPIIfE. FT AT I8KB+1KB 71 [N A7 #l
B SRR P A7 6 24N L ISP RS F2 7 o B 12851, B 4= 11 15.875K 715 [A A7 1l 4 F AR P A7 it | SP IR 25 R 17 1R e K
X (0] A LK (CUNCA 8. AEIXAEECE R, o] F AR P A i) A3 15K 775,

TENSE R 2K J5,0B39S08A34: M 41 (M55 Tiit i B i S3FFF) (R AE ISP IR 55 72 17 4% 18] ISP IR 45 2 15 1K) FF U b 41k 437 T-$3%00
(AR, UNCHHE, W3k 18-117R). 162 %% 153.1 KISPIR S FEIF 5T WA 2 R R K.

B E AL NI BEAS A 1IN A7 DR 37 Zh E, A A7 85 B 2 6 T AR BRBR ISP IR 55 12 P 25 1] A1 1) B AT I A7 A0 A2 4 TN A7 A 4
I, ISP IR 55 FE 1 ¥ A 75— T AT 2. il DA 4 OReAP, AT (0 DR A7 R 1 25 1) A A | SP IR 55 5 2 TR AN E S

7 18-1 ISP code area.

ISP service program address
No ISP service program
128 bytes ($3F80h ~ $3FFFh)
256 bytes ($3F00h ~ $3FFFh)
384 bytes ($3E80h ~ $3FFFh)
512 bytes ($3E00h ~ $3FFFh)
640 K bytes ($3D80h ~ $3FFFh)
768 K bytes ($3D00h ~ $3FFFh)
896 K bytes ($3C80h ~ $3FFFh)
1.0 K bytes ($3C00h ~ $3FFFh)

o N[O~ lWIN|FR(O|Z

ISP R & FEFEHC & T N*256 715 (N= 0 ~ 8)

©0n-Bright Electronics Confidential Datasheet
OB_DOC_DS_0OB39S08A3_A
-75 -



OB39S08A3

"
. - P #% 8KB+1KB
' £'%/ ISP g Flash

Brighten Your Life 7775128 RAM /—Ci‘f/8 "fﬂﬁ}ﬁ%’

18.3 Xt ISP RS FEFF AR

FEBE 7 N BE B T ISP RS FE 9 g F2 i ISP IR 45 F2 i A2 48 8% E S AR (B8 BUEAINT & B C I gn FE A8 BRI P 0X
ANTA] T INAFACAZ AR B G R 88 3 B . ) e, 5 801 52 O ISP R 25 R F3 AN R IN) A7 B8 R T E BT 482 I . T 5 7 L B e 0 52 I ISP AR
S5 R A AT DL I B 5 2 S HE . 24 OB39S08A3TE R 40 N, % J7 AN 1] I AR ISP AR 45 2 7.

18.4 B3 ISP &R
B2 BISP R S5 PRk & SR ISP AR 4 A2 5 1 TF a3 3 5 v B (P C) FH AT & AT DU b S B A 5 7

(1) =S kK 73 ($000=HOFFH) (il H G A1 25 76 ISP IR 45 FE /7 16 JF i bk 25648, PC A 547 AL 8 9 3 (1l
U8 o F R ) AN Al R 1 A

(2) AT JUMP 454 0T LE ISP JIR S5 FLF 1 TF i k2R 2% PC

(3) JEILAEAFRCEEN ISP WSS FLT H i S AL, P1.6° AR, OB39S08A3 4 5iATHEN ISP Jik
S5 R AR A LA ALHE N S CRRLE s ) R A RSB S AR Y ) SR GE ki, ] R0 PLL6 ARSI ] A B
1I- OB39S08A3 it A\ ISP JIR %5 #2)7.

(4) R E RN ISP RS FET,PL.1 LRI A I £ (O E) 2 AN RS . B A7 A0 P (R B )
ANAHBRH 2 2 AL

FEREAT S AL I, AT DU PL.6/PL. LR A A RARA T A2 T L1 Ry b — AN 4 5 K 2 B Bk e BIISP LA 7E
ISPIRSS R FABAAAT 5, 1 P 5 220 OB39S08A3HEAT S A, it i i A5 A7 kWD T, 22 JUMP’ £ s 1il: $0000 4 S I H J 74

N T P AN [ 2 5 0, 3% HLAT 6 AR 7] (1 2 AML X ASBEA D5 2007 AAEGE 6 45 s SPH B K.

(1) ikl 2 1 A1$0000 = OXFF. FL it Py 5 o 515 B .
(2) ikl 2 I AI$0000 = OXFF, FLpH A s 515 i .
(3) P1.6=0. FLf i FAE S k.

(4) PL6=0. HiishsE s Sak.

(5) PLLAIA 2 A BHoh. FL i Hs B 1 2 %

(6) PLLAIA 2 AW, H oI a2 %

18.5 ISP &8 TAKEY, IFCON, ISPFAH, ISPFAL, ISPFD and ISPFC

#s | Epey | #ht | Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bitl | Bit0 | EEME
ISP function

TAKEY | TmeAccessKey | o TAKEY [7:0] 00H
reglster

IFcon | Interface Control | gep | | cppr | - . . . - | 1sPE | oOH
register
ISP Flash

ISPFAH | Address — High Elh - - ISPFAH [5:0] FFH
register
ISP Flash

ISPFAL | Address — Low E2h ISPFAL [7:0] FFH
register

ISPFD [ ISP Flash Data E3h ISPFD [7:0] FFH
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register
ISPFC 'rsezig:fh Control | £4n | EMFL - EMF3 | EMF4 - ISPF.2 | ISPF.1 | ISPF.O | OOH
RF%: TAKEY Hehk: F7H
7 6 5 4 3 2 1 0 Reset
| TAKEY [7:0] | O00H |

ISP AT (ISPE)ERIA kg HL 35, R AE I 00 S X TAKEY 27 A7 8% 5 — AMEF a2 (550, AAH, FI5Ah, ff ISPE{ 1] 5 X /2

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

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

fii O(ISPE) of IFCON J& ISP fififigfor, /- nl il i % 'E ISPE £ 4 1 {fifif OB39S08A3 [f4x#k ISP LhfiE, il ¥ &
ISPE 2y 0 k25 L4358 ISP INRE.ISPE [/E MG — AN & H1 P a5 1B BT 1 ISP ZhaE LAGR Y S AR e ANl = ok
FIHE IR ISP %47 4% ISPFAH,ISPFAL,ISPFD, 5 ISPFC BRiA K H B2 S AF 0K ISPE 738 Ay 1 L Bk 4 N5 A7

RAAE.
&5 ISPFAH Huhk: E1H
7 6 5 4 3 2 1 0 Reset

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

ISPFAH [5:0]: 14 /] ISP Zhfig2 Mk 745

5 ISPFAL Huhk: E2H
7 6 5 4 3 2 1 0 Reset
| ISPFAL7 | ISPFAL6 | ISPFAL5 | ISPFAL4 | ISPFAL3 | ISPFAL2 | ISPFALL | ISPFALO | FFH |

ISPFAL [7:0]: 14T] ISP g2 HuhlAg 745

ISPFAH 5 ISPFAL $241t T 14 7 NAE A2 A N B 1SP ThRE X AN N AE iCAZ AR H bl AN iZ A0 FE ISP R4 FEF 28
AL 25 ISPFAH & ISPFAL 23 (288 458 B INAECAZ AR bl 78 5 T ISP IR 45 R e 2 [R) Py i il 3X A TR 7 FE 7 L 58
F45 ISP TIREI AT T 3K.

5 ISPFD Huht: E3H
7 6 5 4 3 2 1 0 Reset
| ISPFD7 | ISPFD6 | ISPFD5 | ISPFD4 | ISPFD3 | ISPFD2 | ISPFD1 | ISPFDO | FFH |

ISPFD [7:0]: 1] ISP Thfg 2 £ufH.

ISPFD #7424t ISP IhRErh FT TR 2 8 A EdE 5 17 2%
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75 ISPFC Huht: E4H
7 6 5 4 3 2 1 0 Reset
| EMF1 | - [ EMF3 | EMF4 | - | 1SPF[2] | ISPF[1] | ISPF[0] | O0OH |

EMFL: BEANLE (L) rEA7, HENAE SRR, (1K)

EMF3: ZEANLH (3) #r&lr, HENA R SRR, (I0X)

EMF4: BEAMLUE (4) bRa&A7, HEALE SRR (ILER)
ISPF [2:0]: ISP ZhfgIEF-A.

ISPF[2:0] ISP function
000 Byte program
001 Chip protect
010 Page erase
011 Chip erase
100 Write option
101 Read option
110 Erase option
111 reserved

NAE— U 128 74

P BEE LI RELEFEAL U0 o Je g A\ L BRI E B8 — i 11O (7 1.2 gl A LI ] i
FE(T 141 RER) IHERECRIEERE (F 1.5 1 HfiR) AT A E A —H /O(T25 5
FAIR) BT RE R SHAL(T 5 10 FdiiR) . 5 ISP BEAMLHIESE(T 5 18 FAiliik).

RSN I REE B T B 5.
TEFEN ISP DR B4t %} ISPFC 3517 6% B N EHs B &4 T—1K.

PSEIL A FE DT R ISP ThAE, F P WF AR T AR I FR 2 IN A7 ik AE ST T R Bk Th BE ) ,OB39S08A3 5k
ISPFAH 5 ISPFAL & 728 T s M bk BT 46 B 35 T

Jom. AR R $XYMN
B HudESX Y00 to $SXYFF $h47 TUHk R

BSOS Fr 2 BR ISP ZhfE,OB39S08A3 4R bk ISP k45 F2 AN T AT INAF R ic 124K, B2 v AR9 ISP 1)
fit, OB39S08A3 P 72544 i  #00H.

el KXt ihE$1005H $ATFIE, B A#22H

MOV TAKEY, #55h

MOV TAKEY, #0AAh

MOV TAKEY, #5Ah  ;ISPE '\ J& 1k

ORL IFCON, #01H Alifit OB39S08A3 ISP rrfjc
MOV ISPFAH, #10H ; 52 A7 s 7 1 ik, 10H
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MOV ISPFAL, #05H ;& INAAR-7 17 Hhhik, O5H

MOV ISPFD, #22H  ; &R 5 AN NAFZ BEEL B kL= 22H

MOV ISPFC, #00H ; JF&¥ 5 AN INAFE 2 BERH22H 5 A3k $1005H
MOV TAKEY, #0AAh

MOV TAKEY, #5Ah  ; ISPE W[5 NJE

ANL IFCON, #OFEH ;2% |- OB39S08A3 ISP T)jfi
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OB39S08A37E i W AR, T P4 LLAR 2% . 24 LU A A8 FH I, LU e 268 110 A sz 1) g N K S ) i N BRI, s 2 i HE BRI v (R 2
Eb 3¢ 2% i HA BTG

Comparator SFRs 41 | fi7s:

%5 | #& | Addr | Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bitl1 | Bit0o | EBME
Comparator
. OpCmp Pin i CmpO | COPosVB | COPosP i Cmpl_ | C1PosV | Cl1PosP
OpPin Select Feh En G ad En BG ad 00h
CmpOCO | Comparator_ HysOE | CmpO . CmpO i )
N 5 control FEh ; o CMFOMSJ[1:0] CMFO | JiEN 00h
CmplCO | Comparator_ HyslE | Cmpl ) Cmpl ) )
N 1 control FFh n o CMF1MS[1:0] CMF1 OUtEN 00h
£5: OpPin Hiptk: Feh
7 6 5 4 3 2 1 0 Reset
_ CmpO_E | COPosVB | COPosP _ Cmpl_ | C1PosVB | C1PosP 00h
n G ad En G ad
CmpO0_En : tbi#s O i Ref.
10 LbiA% O FLE A BE, I A 2K 2 B2 1/0 P0.3/P0.4/P0.6 D)4 | LL 4% 0 AH 1
5.
COPosVBG : dF Sl A\ i 2 2% 4 6 [ i B s (1.2V+10%) 1 e 47
1: firhe
COPosPad: F i I i A Jiis i s 22 A0 i A\ A P L A RE A7
1: fiiqe
Cmpl_En: tLA2s 1 fERENT.
10 Lh# % 1 ik Adi g, OF B 3k 2 hfkZ 110 P0.0/P0.1/P0.2 D)4 | LA 2% 1 AH )N
UEERES
C1PosVBG: T iy A i 25 25 A 8 [ 2 HL s (1.2V+10%) fif BE AL
1: ffife
C1PosPad: IF 5 [a) it A i HL F 2325 40 i 4 N ) F s A e o7
1: firhe
CmpxOut. Cmpx_En. CxPosVBG ;. CxPosPad &5 %% #:
Comparator
Cmpx_En | CxPosVBG | CxPosPad | CmpxQut_En CmpxPIn | CmpxNin | CmpxOUT
0 X X X 10 10 10
1 0 1 0 10 CMP 10
1 0 1 1 10 10 CMP
1 1 0 0 CMP CMP 10
1 1 0 1 CMP CMP CMP
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OB39S08A3

"
. - P #% 8KB+1KB
' £'%/ ISP g Flash

Brighten Your Life A1512B RAM /Hf/8 @]}W%’
%5 CmpOCON Hiht:FEh
7 6 5 4 3 2 1 0 Reset
H . Cmp0
ysOEn | CmpOo CMFOMS[1:0] CMFO | Sien 00h

HysOEn: L4 0 IR Bh REAL AEAr

. Fkob
0: Z5He

1: fifife
CmpOo: LLA#s O 45 ki A ()
: 3 S 1) i N ity R S T A2 ) B N i FEL
0: 5 i) By N\ ity P M gy 1 S 1) iy A\ iy LM
CMFOMSJ1:0] : JEFE L 28 O bR (CMFO) ™=k 2 11\
00: LLA 4% O HEbR(CMFO) T LLA 3% O i Hi 5 4 i bl 5 e
01: b4 #% 0 HEAR(CMFO) T ELAc a8 0 i th by T i ke 1 e
10: ELE %% O HEhR(CMFO) T~ Lhas 2% O fir i o FRFUT I 9l & o
11 Ko
CmpOOUtEN: LLH T O iyt Al REfr
0: LLHRAE O Hinth 2 A A
10 LUERAR O AN Hh 2R A A
CMFO: LL# s 0 bRz
AT K CMFOMS[L:0)2 e AR A AT AT B I 4 B v A7 75 F R

&2 Cmp1CON Huik: FFh
7 6 5 4 3 2 1 0 Reset
HyslEn | Cmplo CMF1MSJ[1:0] CMF1 SﬂTEh 00h

Hys1En: HLHas 1 8% DI REA e
0: Z&hE
1: ffife

Cmplo: HLE#s 1 46 B A (L)
(REIFANE PN N FA E TN ENE S
O: 5 T iy AN\ iy FELHES oy 1 S I i A\ 3 L

CMF1MS[1:0] : EFE LI AR 1 ERR(CMFL) ™ 2 ik
00: tbAi %8 1 HEFR(CMFL) T ELEC 2% 1 i H A 45 i ol 8 v
01: LbA 4% 1 HEAR(CMFL) T Lhieds 1 4t ok BRI 4t &
10: LLH2s 1 ERR(CMFL) T-Lh 4% 1 Sy oA F FRAs e ol & e
11: stk
CMF1: L 1 bRz

IEALAK CMFLIMS[1:0]2 e PR A A AT 5 I A L vy AT 7 AT 22
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OB39S08A3

=
. i Py 1% 8KB+1KB
' £'E ISP ZJjg<fiv Flash

Brighten Your Life 77/5128 RAM ﬂ"f/8 ’i”ﬂW%’

Cmpl OUutEN: tLER#s 1 %t A Ref
O: LLACAS 1 fnth 2 A A
10 LOERAR 1 AN 2R AR A I
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OB39S08A3

A #% 8KB+1KB

£'E ISP ZJjg<fiv Flash
A1512B RAM 498 #1715

» On-Bright

Bric ighten Your Life

TAEFNE
Symbol Description Min. Typ. | Max. | Unit. Remarks
TA Operating temperature -40 25 85 C Ambient temperature under bias
VDD Supply voltage 1.8 5.5 \Y,
Vref Internal reference voltage 1.1 1.2 13 \Y,
DC B4
A =-40C to 85C, Vcc = 5.0V
Symbol Parameter Valid Min TPY| Max Units Conditions
VIL1 |Input Low-voltage Port 0,1,3 -0.5 0.8 \% Vce=5V
VIL2 |Input Low-voltage RES, XTAL1 0 0.8 \%
VIH1 |Input High-voltage Port 0,1,3 20 Vec+ 0.5 \%
VIH2 |Input High-voltage RES, XTAL1 70%Vcc Vee+ 0.5 \%
Port0,1,3 0.45 \Y, IOL=16mA Vcc=5V
VOL  |Output Low-voltage  p(.5/P0.7/P1.2/P1.5/
P1.6/P1.7/P3.0/P3.1 0.45 V. [lOL=39mA Vee=5v
0, -
Output  High- volta%e Port0,1,3 90% Vcc \Y, IOH=-8mA
VOH1 |using Strong Pull-up'? [P0.5/P0.7/P1.2/P1.5/| 4, .
PL6/PL7/P3.0/P3.1 | 30% Vee vV |loH=-16mA
VOH2 |Output ~ High-voltage|p, .\ 4 3 2.4 V  |IOH= -250uA
using Weak Pull-up
lIL Logic O Input Current |Port 0,1,3 -75 UA |Vin=0.45V
T [tegical - Transitionp g 1 3 650 UA  |Vin= 2.0V
Current
ILI Input Leakage Current |Port 0,1,3 +10 UuA  |0.45V<Vin<Vcc
RRST |Reset Pull-down/peg 50 300 kQ
Resistor
CIO |Pin Capacitance 10 pF Frefq: IMHz, Ta=
25T
Active
33 % MA mode IRC=22.1184MHz
Active mode, 12MHz
° | T MA  lvee =sv 25 C
ICC |Power Supply Current |VDD . ; R Idle mode, 12MHz
MA  lveec=sv 25 C
Power down mode
2 ! UA vcc=sv 25 C
Notes: 1. Port in Push-Pull Output Mode
2. Port in Quasi-Bidirectional Mode
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TA =-40C to 85C, VCC = 3.0V

Brighten Your Life

On-Bright

OB39S08A3
W 8KB+1KB
£"E/ ISP Zgf Flash

A1512B RAM 498 #1715

Symbol Parameter Valid Min TPY Max Units Conditions
VIL1 |Input Low-voltage Port 0,1,3 -0.5 0.8 V  [Vce=3.0V
VIL2 |Input Low-voltage RES, XTAL1 0.8 Vv
VIH1 |Input High-voltage Port 0,1,3 20 Vec+ 0.5 Vv
VIH2 |Input High-voltage RES, XTAL1 70%Vcc Vee+ 0.5 \%
Port0,1,3 0.45 V  [IOL=15mA Vcc=3.0V
VOL  |Output Low-voltage  [p0.5/P0.7/P1.2/P1.5/
P1.6/P1.7/P3.0/P3.1 0.45 V. |IOL=25mA  Vece=3.0v
VOHL Output High-volta(%e Port0,1,3 90% Vcc V  |[IOH=-5.5mA
using Strong Pull-up™ |pq 6/p1 7/P3.0/P3.1 | 90% Ve IOH= -11mA
voH2 |Output  High-voltage\,, \ 1 4 2.4 V  |IOH= -77uA
using Weak Pull-up
lIL Logic O Input Current |Port 0,1,3 -75 uA |Vin=0.45V
iTL |Logical - Transition|pg g 4 3 650 UA  |Vin=1.5V
Current
ILI Input Leakage Current |Port 0,1,3 +10 uA |0.45V<Vin<Vcc
RRST |Reset Pull-down| o g 50 300 kS
Resistor
CIO |Pin Capacitance 10 pF |Freg= 1MHz, Ta= 25C
Active
3.2 5 MA " |mode ,IRC=22.1184MHz
Active mode ,12MHz
e | 2:5 4 MAlvcc =30V 25 C
Power Supply Current |VDD , . R idle mode, 12MHz VCC
' MA l=3.0v 25 C
Power down mode VCC
1 S UA l=3.0v 25 C
Notes: 1. Port in Push-Pull Output Mode
2. Port in Quasi-Bidirectional Mode
Absolute Maximum Ratings
SYMBOL PARAMETER MAX | UNIT
T KA H 13 (source) | Total 1/0 pins 100 | mA
(Push-pull)
% K&z Wit (sunk) | Total I/O pins 100 | mA
45 Tj Max. Junction Temperature | 150 C
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OB39S08A3

"
. - P #% 8KB+1KB
' £'%/ ISP g Flash

Brighten Your Life A1512B RAM fv8 7t {715

ADC s 5F

Symbol Test Condition MIN TYP MAX Unit
Operation Vbb Vbb 2.7 5.5 \YJ
Resolution 10 bit
Conversion time 13tapc us
Sample rate 870k Hz
Integral Non-Linearity Error INL -1 1 LSB
Differential Non-Linearity DNL -1 1 LSB
Clock frequency ADCCLK 11.36 -5.25 MHz

Comparator BS54

Ta=25"C
Symbol Description Test Condition MIN TPY MAX Unit
y P Voo | Condition
lop Operating current 5 - - 10 10 UuA
- Power Down Current 5 - - - 0.1 uA
- Offset voltage 5 - -10 - +10 mV
Ve Input voltage commom mode \ i Vss i Vdd-1.5 Vv
range
. A
Tp Propagation delay 5 Vin=10mV - 3 6 us
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(1> On-Bright

Brighten Your Life

LVI& LVR B

OB39S08A3

A 8KB+1KB

£"E/ ISP Zgf Flash
A1512B RAM 498 #1715

LVR
Min Typical Max
1.8V ~5.5V VIL=1.4V VIL=1.5V VIL=1.6V
LVI
Min Typical Max

LVIS[1:0] =00 VIL=1.6V VIL=1.7V VIL=1.8V
LVIS[1:0] =01 VIL=2.5V VIL=2.6V VIL=2.7V
LVIS[1:0] =10 VIL=3.1V VIL=3.2V VIL=3.3V
LVIS[1:0] = 11 VIL=3.9V VIL=4.0V VIL=4.1V

ij:f%’z: Vv ;E\E%ﬂ: Vivr j(g/‘:l 0.2V
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