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# BS86B12A4-3/BS86C16A-3/BS86D20A4-3
HOLTEK # LED/LCD 5501055 A/D 28755 Flash £ 5%

H X

0 6
CPU B ettt e et s et e e e eenas 6
JE a5 OSSOSO 7
BEA 8
ERIZR 8
FHEE 9
5| BE 9
5| B RE 12
WIRES# 22
BERBESEM 23
M S 25
BN %57 as B S4F M 26
A/D 35388 H S 4 28
LCD B S4F 4 29
LB EE 29
ARG 55 30
o T T T R A oot r e 30
T T Tl T ettt e e en e raees 31
A oottt 31
BERIBIE L TE — ALU oo e e s e e e s s s s 32
Flash 127 Z %23 33
e R ettt ettt ettt r e 33
R ] e e e s e e e e e s e s e e e s s e rerneranen 33
BT B ettt ettt ettt ettt ettt ettt ettt ettt 33
B | OO 34
B R I3 ettt et s 35
T A8 ettt ettt ettt ettt r e 36
BiREHES 37
ey 3 OO 37
B I B T Il oottt e e 38
B ) I T B ettt ettt ettt et e et n e eeees 38
R L B B T B oo e e e s 38
HRIEE S Fes 42
(8132 FHEZFAE RS — TARO, TART, TARZ ..o 42
TEME 2T 4ET — MPO, MP1L, MP1TH, MP2L, MP2H ..o 42
B T8 — ACC e 44
B T B G T B AT RS — PCL ettt n e 44
B DFAFEE — TBLP, TBHP, TBLH ... 44
R S I AR — STATUS oot e e e e e ee e eenes e 44
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BS86B12A4-3/BS86C16A-3/BS86D20A4-3 #
# LED/LCD I550I055 A/D 20551552 Flash £ /57] HOLTEK

EEPROM iR %1588 46
EEPROM EHETE BB oo 46
EEPROM ZFAFB% oottt s st s s nanansesans 46
MCEEPROM FRBEEUEIIE ..o 48
AR F EEPROM ..ot 48
DRI ettt 48
EEPROM HT ..o 48
IRAETE B TEI oo e 48

I 7ee 50
TRIGBFHIEIE <. 50
FRGEITAITIE T <ottt 50
PUEB T RC FRIGEE — HIRC oo 51
P BT RC FRIG AT — LIRC ..o 51
AR 32.768KHZ Pl RTIRIZ 5 — LXT oo 51

TEER R GET ¢ 52
BRI B oo 52
FRGETAERETR et 54
] T T ettt 55
AR IR oo 57
FEHL LA FITE BT I oo 60
BRTHEE .ottt eeeereeean 61
IRRETE LTI oot 61

B TRERT =S 62
T T TH B IS BRI ETTRL <.t 62
T | T I Rt BT AT oo 62
T I TEIE BEEEAE oo 63

SRIAVIEL 64
BATIIIRE ettt 64
B ATATTUEIRZS oo 66

MW /MmO 71
B 172 1 1= OO URORRRTRRTRON 72
PA T oot 72
BN S LT 2T T oo 72
GBI NTETEIIFE <o 72
BN BB IBIZE R oo e 73
T EETIEIIETE <ottt 74
IRAETE LTI oot 75

ERTERIRE - TM 76
1511 OO 76
TIM EEAE et 76
TIM TR oo 76
TIM T ettt 76
TM ARTBGLB oot 77
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# BS86B12A4-3/BS86C16A-3/BS86D20A4-3
HOLTEK # LED/LCD 5501055 A/D 28755 Flash £ 5%

TM BN /BT TS I ZFAE B oot 77
TRAETE T TN oo 80
E 58 TM - CTMO0 81
FAT DTS TIMLEEAE e 81
TAT I T TIM BT BRI oo 81
FAT DTS TM TEAERELZN oo 85
BEAE! TM - PTM1&PTM2 91
JEEATEL TIMLEEAE e 91
JAHATEL TIM 2B AT oo 92
FHHATL TM EAEBETR oot 96
A/D 5515025 105
ATD TBTAT e 105
A/D BB ZFAFBEIN T oo 105
A/D B B BHE A7 2% — ADRL, ADRH.......ooivieeeeeeeeeeeeeeeeeeeeeee e 106
A/D A% ) 254728 — ADCRO, ADCR1, ACERL....oveeeeeeeeeeeeeeeeeeeeeeee e, 106
ATD BEAE e 108
ATD BT et 109
ATD BEBEIEIEE oo 110
ZRETE T TN oo 111
ATD FEHRTIIBE <. 111
ATD BEHI FITEAT] oo 112
iR g2 I RE 114
FIAZEFEBBEAERED ..o 114
B BB BT TF B ettt 114
R s a5 - =AU OO OO OO OO 119
FIAZEFE B FTET ..o 122
IAETE LTI oot 122
BITIEOKER - SIM 123
SPI A I] et 123
TPC BT et 129
UART &R E1TH O 138
UART AN BIEITE I oo 138
UART B M 7T ZR oo 138
UART R S A 1] 25 T B e 139
THHRFFRICIERE oot 143
UART BB B G oo 144
UART IR oot 146
UART FZUHER oottt 147
BB TRARTE oot 148
UART BT ZEFA ..o 149
UART BEHEET AR ..o 150
i 151
T 2T 7 B ettt 151
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BS86B12A4-3/BS86C16A-3/BS86D20A4-3
# LED/LCD JEZ1I15E A/D Z85HE Flash 58 5]

HOLTEK i ;

B et
AR BB oo
ATD BB oo

P AT VT (.o
ER AT VB T e
UART T
PRI EIITBE ..o
GRFEVE R ZEIN oo

............................................ 159

160

# SCOM 71 SSEG Ih&EERY LCD

LD B e
LCD I EFE ] e

KR E40 — LVD

............................................ 160
............................................ 162

164

LV D B TR oo
| DAV D Y U

............................................ 164
............................................ 165

[T #vidl
Rz F R %

166
167

Bt

168

FETAD ottt
FERTE I oo
AR IIFEIE e

............................................ 168

PREHR IR (oo

BEEX

FIRIE A TE M e

HERER

20-pin SOP(300mil) ZFE ST v
24-pin SOP(300mil) ZFEJUSF oo
28-pin SOP(300mil) ZMEJUSS oo,
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# BS86B12A4-3/BS86C16A-3/BS86D20A4-3
HOLTEK # LED/LCD 5501055 A/D 28755 Flash £ 5%

Frit
CPU $¥%
o T fEHiE:
¢ fys=8MHz: 2.7V ~5.5V
¢ fys—12MHz: 2.7V ~5.5V
¢ fys—16MHz: 4.5V ~5.5V
o V=5V, R4 N 16MHz i, $54 N 0.25us
o SRALEEFIMREELRE, LAPRAKTIFE
o 3 MR
¢ WEBEAN RC — HIRC: 8/12/16MHz
¢ AEBMKIE RC — LIRC: 32kHz
¢ SMIGHE R — LXT: 32768Hz (& H T BS86C16A-3/BS86D20A-3 Al 5
B
o R LAEMA: IEW . GHE. S RFIRAR
o FIHHRAHEFITE 1~3 INE4 AN 72 ik
o TRIES
o 115 & IIRE s KT R Yt
o 8 EHifk
o frtfEIRS
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BS86B12A4-3/BS86C16A-3/BS86D20A4-3 #
# LED/LCD I550I055 A/D 20551552 Flash £ /57] HOLTEK

IEprk e
e Flash fLJF17fifa%: 2Kx16 ~ 8Kx16
o RAM i 71ifi#%: 384%x8 ~ 768x%8
e EEPROM f7fifi#s: 64x8
o N 12/16/20 fid= s Dy Re— AN 5 E 3G I AME o
o &I IMEm 2 IhRE
e %1k 26 /MWLH 1/0 [
e PMOS J§ FLif A i T fig
o WA 1/3 bias 4-SCOM LCD X5 TR
o — /N5 JHI5 A By 1 3
o ﬁ?iﬁ%ﬁ*ﬁﬁ%ﬁﬁﬂa‘fﬂiﬁw% AN LU . PWM iy 2 5k
Iy
o XU B TRE, WAt [ 5E I ] (1) P (5 5
o XZiEiA 12-Bit A/D ## 3%
o HFATREIMIE — SIM, FIF SPI B I'C {5
e UART #4111
o KL R &A1 TyRE
o {1 HL Al T g
o Flash F2£/7 {24 bk 1] 1A 100,000 X
o Flash &7 A7l 25 H04E vT R A7 10 4L E
e EEPROM #(#5 f7-0ifi #3 5e K I ik 1,000,000 7%
e EEPROM #¥is /7 it £ s vl - 47 10 £ 0L 1
o HfAEET. 20/24/28-pin SOP
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# BS86B12A4-3/BS86C16A-3/BS86D20A4-3
HOLTEK # LED/LCD 5501055 A/D 28755 Flash £ 5%

it

ER R

ARG HLARE 2K 8 AL LA MR ARG TR 4R & 48 58 4 4 R A 35 2 B Th RE I
Flash BBl b R 5 B WL A5 fi 2 $2 88 Th e A o] 2 YR Gm FE 1Y) Flash £k 2%
FREME, RS A e B 1 N FH FR AR T — T B A R S Vs

bz I IR e 2N T A HMLN, EFINE IO, BR T Flash #2747 5%
LG RAM E 4 A7 fif 25 A T 476 o 210 500 . AR HE B 25 4 5 o M3 1
EEPROM f7fi 2% . 7EBFREE T, Z ARV AR E /N2 IEIE 12-bit A/D
ARt NIRRT 88 AR A R R H AR WU 45 PN S5 AR AR 1, A
MFFHPLT- PR ESD Ry RE, AR HLIE G55 I G T3R5 n] S s
7

ARSI T NS SRR RS ThREIE T, H NS B I RS IRG 2
T TetE . HAEAE TR Z &I mgE /1, AP 3RAET —AMi
b B R HLAR A A /D TR0 T B @i 38 1°C A SPT 41, ] J {f 5 4h ik
& Z [BPIEH, 1O Rig. &R 2R S0 e Re 3 0 1% R 51 B 5 WL Zh g
AR G5 o

RS HLN A UART i, & 0T LSRR a0 5 A Lz 8] R B 8 15 X 4%,
IRAAS PC FIAMER 6 2% 0] I B Hm e 1, (8485 =R iyt (it 1 % TR 0815 55 o
%R G i 4 LRGBS Fh s g e R, AR, K
FHHES, HTiEH T H%SE,

XTBERFI BN S, KEBORESER R — K. EEERETRFPAF
fig 45 7% &, O MiEL, LCD UK3) Segment 5| IR, HEHRZE filds i
HOREPRERA . TRIIW 7% A ML 25

— v | BE [ %m | #m | @A/ (LoD
= DD | efi#se | fefkse EEPROM | MM O | HhEG )|

BS86B12A-3* | 2.7~5.5V | 2K%16 | 3848 64x8 22 1 |12-bitx8| 16x4

BS86C16A-3 | 2.7~5.5V | 4Kx15| 5128 64x%8 26 1 [12-bitx8| 20%4

BS86D20A-3 2.7 ~5.5V | 8Kx16 | 768%8 64x%8 26 1 |12-bitx8| 20x4

miEE | %O

We | EREER | R0 (nc) UART BIE i Hm

BS86B12A-3* llgiz‘ittgﬁ:zl 12 J J | 2 | 6 2024s0P

10-bit CTMx1
BS86C16A-3 10-bit PTMx2 16 v N 2 6 |24/28S50P

BS86D20A.3 | LO-DitCIMX1 1)) J J 2 8 |24/2850P

10-bit PTMx2

W 2 AEHERY, 2015 A =R R

Rev. 1.30
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BS86B12A4-3/BS86C16A4-3/BS86D20A-3

# LED/LCD JE51I055 A/D 288155 Flash 5 5%

HOLTEK ; ’

5| R

FHEE
F—— =y T T T e e e e = = — — — — 1
| le—0&
Low Voltage| | HIRC/LIRC R LXT

| > | oscillat

| Detect —| Oscillators scillator 4—4)

| Flash/EEPROM > 8-bit |

I Programming Circuitry > RISC | R_ese_t |

| (ICP/OCDS) Low Voltage J Watchdog > MCU Circuit |

I Reset Timer Core |

| =< =< |

Interrupt
: 41 41 Controller |
EEPROM Flash RAM )
| Time |
Data Program Data

| M M M Bases ] < S

| emory emory emory " | 12-bit AD ; |

I 1T 1T iT 1T \ | Converter i

| 1l 1l 1l 1l |

| —

| T T T T . N LED Driver i

| v y >0

| J1 JL JL JL I

I A A . 4-’9

SIM Timer \ y  LCD Driver :

———0

: Vo (SPI&I*C) UART Modules |

: M H H l[ (¢ ¥ Touch Keys i
[——0

|

PBO/SSEGO/KEY1 [
PB1/SSEG1/KEY2 [
PB2/SSEG2/KEY3 []
PB3/PTP2B/SSEG3/KEY4 [
PB4/[PTP2I)/SSEG4/KEY5 [
PB5/PTCK2/SSEG5/KEY6 []
PCO/SSEG8/KEY9/ANO/VREF []
PC1/SSEGY/KEY10/AN1 ]
PC2/SSEG10/KEY11/AN2 []

1
2
3
4
5
6
7
8
9
PC3/SSEG11/KEY12/AN3 [] 1

0

20
19
18
17
16
15
14
13
12
11

1 PA3/SDI/SDA/RX

[ 1 PAO/SDO/PTCK1/SCOM2/ICPDA/OCDSDA
] PA2/SCS/PTP11/SCOM3/ICPCK/OCDSCK
[ 1 PA7/SCK/SCL/TX

[ 1 VDD

[1VSS

[ 1 PA1/SCOMO

[ 1 PA4/INT/CTCKO/SCOM1

[ ] PC5/CTPOB/SSEG13/AN5

[ ] PC4/PTP1B/SSEG12/AN4

BS86B12A-3/BS86BV12A

20 SOP-A
PBO/SSEGO/KEY1 []1 = 24 [ 1 PA3/SDI/SDA/RX
PB1/SSEG1/KEY2 []2 23 [ PA0/SDO/PTCK1/SCOM2/ICPDA/OCDSDA
PB2/SSEG2/KEY3 []3 22 [1 PA2/SCS/PTP11/SCOM3/ICPCK/OCDSCK
PB3/PTP2B/SSEG3/KEY4 []4 21 | PA7/SCK/SCL/TX
PB4/[PTP2I)/SSEG4/KEY5 []5 20 [ vDD
PB5/PTCK2/SSEG5/KEY6 []6 19 [1VSS
PB6/PTP2/SSEG6/KEY7 []7 18 |1 PA1/SCOMO
PB7/PTP2I/SSEG7/KEY8 []8 17 [ PA4/INT/CTCK0/SCOM1
PCO/SSEG8/KEY9/ANO/VREF []9 16 [ 1 PC7/CTPO/SSEG15/AN7
PC1/SSEG9/KEY10/AN1 [] 10 15 [ 1 PC6/PTP1/SSEG14/ANG
PC2/SSEG10/KEY11/AN2 [] 11 14 [1 PC5/CTPOB/SSEG13/AN5
PC3/SSEG11/KEY12/AN3 []12 13 [1 PC4/PTP1B/SSEG12/AN4

BS86B12A-3/BS86BV12A

24 SOP-A

Rev. 1.30
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HOLTEK i ’

BS86B12A4-3/BS86C16A4-3/BS86D20A-3

# LED/LCD 3551158 A/D Zf7Z 52 Flash £ /7 1]

PBO/SSEGO/KEY1 [] 1 = 24 [ PA3/SDI/SDA/RX
PB1/SSEG1/KEY2 [] 2 23 [1 PA0/SDO/PTCK1/SCOM2/ICPDA/OCDSDA
PB2/SSEG2/KEY3 [] 3 22 [ PA2/SCS/PTP11/SCOM3/ICPCK/OCDSCK
PB3/SSEG3/KEY4 [] 4 21 [ PA7/SCK/SCL/TX
PB4/SSEG4/KEY5 [] 5 20 [ vDD
PB5/PTCK2/SSEG5/KEY6 [] 6 19 [ VSs
PB6/PTP2/SSEG6/KEY7 [] 7 18 [1 PA1/SCOMO
PB7/PTP2I/SSEG7/KEY8 [] 8 17 [ PA4/INT/CTCKO/SCOM1
PCO/SSEG8/KEY9/ANO/VREF [] 9 16 [ 1 PC7/CTPO/SSEG15/KEY16/AN7
PC1/SSEG9/KEY10/AN1 ] 10 15 [ 1 PC6/PTP1/SSEG14/KEY15/AN6
PC2/SSEG10/KEY11/AN2 [] 11 14 [ ] PC5/SSEG13/KEY14/AN5
PC3/SSEG11/KEY12/AN3 [] 12 13 [ ] PC4/SSEG12/KEY13/AN4

BS86C16A-3/BS86CV16A-3

24 SOP-A

PBO/SSEGO/KEY1 [] 1 = 28
PB1/SSEG1/KEY2 [] 2 27
PB2/SSEG2/KEY3 [] 3 26
PB3/SSEG3/KEY4 [] 4 25
PB4/SSEG4/KEY5 [] 5 24
PB5/PTCK2/SSEG5/KEY6 [] 6 23
PB6/PTP2/SSEG6/KEY7 [] 7 22
PB7/PTP2I/SSEG7/KEY8 [] 8 21

PD3/PTP2B/SSEG19 []

©

20

PD2/SSEG18 [] 10 19
PCO/SSEG8/KEY9/ANO/VREF [] 11 18
PC1/SSEG9/KEY10/AN1 ] 12 17
PC2/SSEG10/KEY11/AN2 ] 13 16
PC3/SSEG11/KEY12/AN3 [] 14 15

[ PA3/SDI/SDA/RX

[ PAO/SDO/PTCK1/SCOM2/ICPDA/OCDSDA
[1 PA2/SCS/PTP11/SCOM3/ICPCK/OCDSCK
[ PA7/SCK/SCL/TX

] VDD

[ PD1/CTPOB/SSEG17/XT2

[ PDO/PTP1B/SSEG16/XT1

[ vss

1 PA1/SCOMO

1 PA4/INT/CTCKO/SCOMA1

[ PC7/CTPO/SSEG15/KEY16/AN7

[ PC6/PTP1/SSEG14/KEY15/ANG

[ PC5/SSEG13/KEY 14/AN5

[ PC4/SSEG12/KEY 13/AN4

BS86C16A-3/BS86CV16A-3

28 SOP-A

Rev. 1.30
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BS86B12A4-3/BS86C16A4-3/BS86D20A-3

# LED/LCD JE51Ih5E A/D Z#4E Flash 2 5 1]

HOLTEK i ’

PBO/SSEGO/KEY1 [] 1 = 24 [1 PA3/SDI/SDA/RX
PB1/SSEG1/KEY2 [] 2 23 [ PA0/SDO/PTCK1/SCOM2/ICPDA/OCDSDA
PB2/SSEG2/KEY3 [] 3 22 [ PA2/SCS/PTP11/SCOM3/ICPCK/OCDSCK
PB3/SSEG3/KEY4 [] 4 21 [ PA7/SCKI/SCLITX
PB4/SSEG4/KEY5 [] 5 20 |11 vDD
PB5/PTCK2/SSEG5/KEY6 [] 6 19 [1 VSS
PB6/PTP2/SSEG6/KEY7 [] 7 18 [ PA1/SCOMO/KEY20
PB7/PTP2I/SSEG7/KEY8 [] 8 17 [1 PA4/INT/CTCKO/SCOM1/KEY19
PCO/SSEGS8/KEY11/ANO/VREF [] 9 16 |1 PC7/CTPO/SSEG15/KEY18/AN7
PC1/SSEG9/KEY12/AN1 [] 10 15 [ 1 PC6/PTP1/SSEG14/KEY17/AN6
PC2/SSEG10/KEY13/AN2 [] 11 14 [1 PC5/SSEG13/KEY16/AN5
PC3/SSEG11/KEY14/AN3 [] 12 13 |1 PC4/SSEG12/KEY15/AN4
BS86D20A-3/BS86DV20A-3
24 SOP-A
PBO/SSEGO/KEY1 [] 1 ~ 28 [[] PA3/SDI/SDA/RX
PB1/SSEG1/KEY2 [] 2 27 [1 PAO/SDO/PTCK1/SCOM2/ICPDA/OCDSDA
PB2/SSEG2/KEY3 [] 3 26 [1 PA2/SCS/PTP11/SCOM3/ICPCK/OCDSCK
PB3/SSEG3/KEY4 [] 4 25 |1 PA7/SCK/SCL/ITX
PB4/SSEG4/KEY5 [] 5 24 []VDD
PB5/PTCK2/SSEG5/KEY6 [] 6 23 [] PD1/CTPOB/SSEG17/XT2
PB6/PTP2/SSEG6/KEY7 [] 7 22 [7] PDO/PTP1B/SSEG16/XT1
PB7/PTP2I/SSEG7/KEY8 [] 8 21 [1vss
PD3/PTP2B/SSEG19/KEY9 [] 9 20 [ ] PA1/SCOMO/KEY20
PD2/SSEG18/KEY10 ] 10 19 [J PA4/INT/CTCKO/SCOM1/KEY19
PCO/SSEGS8/KEY11/ANO/VREF ] 11 18 |11 PC7/CTPO/SSEG15/KEY18/AN7
PC1/SSEG9/KEY12/AN1 [] 12 17 |11 PC6/PTP1/SSEG14/KEY17/ANG
PC2/SSEG10/KEY13/AN2 [] 13 16 |1 PC5/SSEG13/KEY16/AN5
PC3/SSEG11/KEY14/AN3 [] 14 15 [[] PC4/SSEG12/KEY15/AN4
BS86D20A-3/BS86DV20A-3
28 SOP-A

E: 1L ESCHBIFERA 2 i,

P 5 A A R A S

2. OCDSCK F1 OCDSDA #& OCDS & H 5] f#l, {477 F BS86BVI2A. BS86CV16A-3 Fil
BS86DV20A-3 11, /& BS86B12A-3. BS86C16A-3 Al BS86D20A-3 ] OCDS EV it F o

Rev. 1.30 1
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HOLTEK i ;

BS86B12A4-3/BS86C16A4-3/BS86D20A-3

# LED/LCD 3551158 A/D Zf7Z 52 Flash £ /7 1]

51 B AR

B 1 LR S| BIATRE S i e as A 1R SRR, i R 81 R HLI B 51 IR LLE AT
Uit 14 BRBEATFRVE, W40 PAO. PAL 4%, HI TR X6 5] A Herdm N / fith

Theg. SR, XLLS B S E TR, i i ohae, s i as o]
o BEASSIAIRIZhREM TR PTA, 151 BIRC B A VEH N A AR e .

BN G ThRE QN R 2R P IR, 10 51 BT B VA A A AR T E T
LTI 51 B R A X BB R B B, X8 5] BRI A AR TN R
LA

BS86B12A-3
SIE& R IngE oP T | O/T AR
PAPU B VO O, "B E AR E LR AR
PAO pawy | ST |CMOS s R T RE
}12?2/2113/0/ SDO | SIMCO | — | CMOS |SPI %%t
SCOM?2/ PTCKI |PTMICO| ST | — |PTMI BffifiA
ICPDA/ SCOM2 |SLCDCO  — |SCOM |LCD K% COM #irt
OCDSDA ICPDA | — | ST |CMOS |ICP %4 / Hbhit
OCDSDA — ST | CMOS OCDS #ds / #uht, fHTF EV it
PAPU B VO O, s EAas 1 E LR R
PA1/SCOMO Al PAWU ST | €MOS FAnsa R T RE
SCOMO |SLCDCO  — |SCOM |LCD Kz COM %t
PAPU HWH Vo O, mdEd A es R E LR
PA2 PAWU ST | CMOS g R T e
PA2/SCS/ SCS SIMCO | ST | CMOS |SPI M\HLi&#E5| i
PTP1V/ PTM1CO
SCOM3/ PTPII | oyl ST | — | PTMIFAM
ICPCK/ SCOM3 |SLCDCO| — | SCOM |LCD %% COM %t
OCDSCK
ICPCK — ST — |ICP W4 5] il
OCDSCK — ST — |OCDS W2 5|, {NHF BV &K
PAPU HH Vo O, Al AR E R
PA3 pawy | ST | CMOS FAnsa R T RE
PA3/SDI/SDA/ SDI SIMCO | ST — |SPI A8 AN
RX
SDA SIMCO | ST |NMOS I’C ##z4;
RX UCRI | ST —  |UART 28 5UE N
PAPU W TVO O, st E e E DR R
PAY T pawy | ST | OMOS e o
PA4/INT/ INTCO 17 b
SCOMI CTCKO |CTMOCO| ST —  |CTMO B 4dhfr N
SCOM1 |SLCDCO — |SCOM |LCD IRz COM %t

Rev. 1.30
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BS86B12A4-3/BS86C16A-3/BS86D20A4-3 #
# LED/LCD I550I055 A/D 20551552 Flash £ /57] HOLTEK

SIEAFR IhAE oP T | O/T V4B

PAT Il)’:\;’]% ST | eMos %E gé(x)jj?g’ LA AR E LR
PAT/SCK/SCL/|  sCcK SIMCO | ST |CMOS |SPI 474
X SCL SIMCO | ST |NMOS |I°C 4k

TX UCR1 | — |CMOS |UART % i% 2e %4 % H!

PB0 PBPU | ST |CMOS [iEH /O 11, wlid i fasi & Fh ki
E%%?SEGO/ SSEGO |SLCDCI1| — |CMOS |LCD 35} SEG %t

KEY1 |TKMOCI1| NSI | — |fibdsfaeddm A

PB1 PBPU | ST |CMOS il /O 1, wlilil %7 2s % & Eh bl
E;;ESEG” SSEGI |SLCDCI| — |CMOS |LCD 1R#) SEG #i i

KEY2 |TKMOCI1| NSI | — |fibfsdadtti A

PB2 PBPU | ST |CMOS [iEH /O 11, "l aw/fasik & Fh ki
EﬁgSEGy SSEG2 |SLCDCI1| — |CMOS |LCD 35} SEG %t

KEY3 |TKMOCI1| NSI | — |fibd%fzddm A

PB3 PBPU | ST |CMOS il /O M, wlilid %77 2si B Eh bl
PB3/PTP2B/ PTP2B | TMPC | — |CMOS |[PTM2 %iith
SSEG3/KEY4 | SSEG3 |SLCDC1| — — |LCD 33} SEG %t

KEY4 |TKMOCI| NSI | — |fibds et A

PB4 PBPU | ST |CMOS B /O M, W@t ZFfrasik B EhrHpl

PTM2C0

PB4/[PTP2I]/ PTP2I |PTM2C1| ST —  |[PTM2 %\
SSEG4/KEY5 IFS

SSEG4 |SLCDCl| — |CMOS |LCD %Kz SEG %

KEY5 |TKMICI| NSI | — | fibdsfacdatta A

PB5 PBPU | ST |CMOS [ /O I, wllid 7 fas k& Fh ki
PB5/PTCK2/ | PTCK2 |PTM2CO| ST | — |PTM2 %A
SSEGS/KEY6 | SSEG5 |SLCDC1| — |CMOS |LCD 355 SEG 4t

KEY6 |TKMICI| NSI | — |fildsfacdia N

PB6 PBPU | ST |CMOS il /O H, wlifil %5 /728 ¥% B b hr i pH
PB6/PTP2/ PTP2 TMPC | — |CMOS PTM2 it
SSEG6/KEY7 | SSEG6 |SLCDC1| — |CMOS LCD 4Kz} SEG %t

KEY7 |TKMICI1| NSI | — |fibdsfaeddm A
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HOLTEK i ’

BS86B12A4-3/BS86C16A4-3/BS86D20A-3

# LED/LCD 3551158 A/D Zf7Z 52 Flash £ /7 1]

SIEAFR IngE oP T | O/T Sia:)z!
PB7 PBPU | ST |CMOS il /O H, wlifil %5 /728 % B bhr Bl
PTM2CO

PB7/PTP2Y/ PTP2I |PTM2C1| ST | — |PTM2#iA
SSEG7/KEYS$ IFS

SSEG7 |SLCDCl| — |CMOS |LCD 4Kz SEG %t

KEYS |TKMIC1| NSI | — |fibf=f8imA

PCO PCPU | ST |CMOS il /O [, wlifid %5 /728 ¥% & b hr s pe
PCO/SSEGS/ SSEG8 |SLCDC2| — |CMOS |LCD %X%l SEG %t
KEY9/AN0/ KEY9 |TKM2C1| NSI | — |febdsfaeddm A
VREF ANO | ACERL | AN | — | A/D EEHSefA

VREF | ADCR1 | AN | — |A/D#HgSEHmA

PC1 PCPU | ST |CMOS il /O M, wlilil %7 2s % & b h bl
PC1/SSEGY/ SSEGY9 |SLCDC2| — |CMOS |LCD YKz} SEG #irth
KEY10/ANI KEY10 |TKM2C1| NSI | — |fib¥ ¥t A

AN1 ACERL | AN | — |A/D B:igstm N

PC2 PCPU | ST |CMOS i 1/O [, Wit % rasi & Ehr bl
PC2/SSEG10/ | SSEGI0 |SLCDC2| — |CMOS |LCD 3E%} SEG fith
KEY11/AN2 KEY1l |TKM2C1| NSI | — | filbidZfchim A

AN2 | ACERL | AN | — |A/D #Hugsti N

PC3 PCPU | ST |CMOS iBf /O [, wlifil %5 /728 % B L hr bl
PC3/SSEG11/ | SSEGIl |SLCDC2| — |CMOS |LCD 3k#) SEG fith
KEY12/AN3 KEY12 |TKM2CI1| NSI | — |filf%dstsmn

AN3 | ACERL | AN | — |A/D #:Hugstm N\

PC4 PCPU | ST |CMOS il /O H, wlilil %7 2s % & Eh bl
PC4/PTP1B/ PTPIB | TMPC | — |CMOS PTMI fith
SSEGI2/AN4 | SSEG12 |SLCDC2| — |CMOS |LCD %55 SEG %t

AN4 | ACERL | AN | — |A/D ¥t

PC5 PCPU | ST |CMOS i /0O [, Wil % Fasik & Ef bl
pcs/cTpoB/ | CTPOB | TMPC | — |CMOS |CTMO %ith
SSEGI3/AN5 | SSEG13 |SLCDC2| — |CMOS |LCD ¥55)) SEG 4t

AN5 | ACERL | AN | — |A/D #Hugsti N\

PC6 PCPU | ST |CMOS il /O [, wlifil %5 /725 B L hr Bl
PC6/PTP1/ PTP1 TMPC | — |CMOS PTMI it
SSEGI4/AN6 | SSEG14 |SLCDC2| — |CMOS LCD %KXz} SEG %t

AN6 | ACERL | AN | — |A/D #:Hugstm N\
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BS86B12A-3/BS86C16A4-3/BS86D20A4-3
# LED/LCD JEZ)T5E A/D Z#E 5 Flash £ /58]

HOLTEK i ’

5| A AR IhkE OoP IT @ O/T 1A
PC7 PCPU | ST |CMOS i@ 1/0 1, wlilid & rasid®E Fdy b
PC7/CTPO/ CTPO TMPC — | CMOS |CTMO % H
SSEGI5/ANT | SSEG15 |SLCDC2| — |CMOS LCD 35z SEG fi
AN7 ACERL | AN — | A/D gt
VDD VDD — PWR | — | (HLJEHEE
VSS VSS — PWR| — |#b
E: UT: BANIRA, O/T: KAy,
OP: JEId &7 25k TURAL & ; PWR: HLJ5;
ST: &R RN CMOS: CMOS #ith: NMOS: NMOS #ith:
SCOM: SCOM it
AN: RS, NSIL: AEFRAERIA ;
BS86C16A-3
5B AR IgE oP T | O/T i)z
PAPU B VO A, whEd A E L p R
PAO | pawy | ST | OMOS Bysima s
P??;/E?/O/ SDO SIMCO | — | CMOS |SPI %4
P
SCOM2/ PTCK1 |PTMICO| ST | — |PTMI I&I4A
ICPDA/ SCOM2 |SLCDCO| — |SCOM |LCD 43z COM %t
OCDSDA ICPDA — ST | CMOS |ICP ¥d / Huhit:
OCDSDA — ST |CMOS |OCDS ##f / #uht, (T EV &4
PAPU HBH Vo O, ArEd AR E DR
PA1/SCOMO PAl PAWU ST |CMOS Frnga L 1) B
SCOMO |SLCDCO| — |SCOM |LCD 4Kz COM %t
PAPU B 10 1, w7 AR E bh s RH
PAZ 1 pawy | ST | OMOS Bysma v
PA2/SCS/ SCS SIMCO | ST |CMOS |SPI MHLIEFET]
PTP1I/ PTM1CO "
SCOM3/ PTPIL | prviier ST | —  [PTMIHIAM
ICPCK/ SCOM3 |SLCDCO| — |SCOM |LCD 4Kz COM %t
OCDSCK
ICPCK — ST — |ICP 45|
OCDSCK — ST — |OCDS W85, {XHT EV &
PAPU B 10 1O, wEd AR E bh ke
PA3 PAWU ST | CMOS e g T R
PA3/SDI/SDA/|  spI SIMCO | ST — |SPI 4T HdEH N
SDA SIMCO | ST |NMOS |I’C ¥4k
RX UCR1 | ST —  |UART 28BN
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HOLTEK i ’

BS86B12A4-3/BS86C16A4-3/BS86D20A-3

# LED/LCD 3551158 A/D Zf7Z 52 Flash £ /7 1]

S| &R IngE orP T | O/T AR
PA4 é’AA\I;/I[Jj sT | cMos %E gé%j?g’ A AR E b HL R
g‘?‘g&f/ INT %E;gg ST | — |ShEEhi
SCOMI CTCKO |CTMOCO| ST | — |CTMO Efdii A
SCOM1 |SLCDCO| — |SCOM |LCD ¥z COM it
PA7 531;% ST |cmos %E E}é%j?%, CIpliboRE e 30—l kAN il
PAT/SCK/ SCK SIMCO | ST |CMOS |SPI & 4T 4k
SCLTX SCL SIMCO | ST |NMOS I'C i#hk
TX UCRI | — | CMOS |UART % 2e %3 4
PBO PBPU | ST |CMOS [ /O [, AliEid & fFas i & - dape
EE%?SEGO/ SSEGO |SLCDC1| — |CMOS |LCD 335} SEG %t
KEY1 |TKMOC1| NSI | — |filbfZdgesgtm A\
PB1 PBPU | ST |CMOS [ /O I, AliE & 7288 E b e
EZQSEG” SSEGI |SLCDCI| — | CMOS |LCD 383 SEG %!
KEY2 |TKMOCI| NSI | — |fibfdisddmn
PB2 PBPU | ST |CMOS [ /O [, AliEid & /728 & 3 dapH
E}s;gsmy SSEG2 |SLCDC1| — |CMOS |LCD 335} SEG %t
KEY3 |TKMOC1| NSI | — |filbfz izt A\
PB3 PBPU | ST |CMOS [ /O I, AliE & 7283 E b e
Elgismy SSEG3 |SLCDCI| — | CMOS |LCD 383 SEG %!
KEY4 |TKMOCI| NSI | — |fibfdsddmn
PB4 PBPU | ST |CMOS [ /O [, AliEid & /7 2s i & 3 B b
E@SEG‘“ SSEG4 |SLCDC1| — |CMOS |LCD 335} SEG %t
KEY5 |TKMIC1| NSI | — |filbfZdgesdim A\
PB5 PBPU | ST |CMOS [ /O I, AliEi & 7288 E b e
PB5/PTCK2/ | PTCK2 |PTM2CO| ST | — |PTM2 Ef4hiA
SSEG5/KEY6 | SSEG5 |SLCDC1| — | CMOS |LCD K3} SEG %t
KEY6 |TKMIC1| NSI | — |filfZ it A\
PB6 PBPU | ST |CMOS [ilif VO I, mliE a7t s b s
PB6/PTP2/ PTP2 TMPC | — |CMOS |PTM2 %t
SSEG6/KEY7 | SSEG6 |SLCDC1| — |CMOS |LCD 3k%) SEG %t
KEY7 |TKMIC1| NSI | — |filifigagdim A
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BS86B12A4-3/BS86C16A-3/BS86D20A4-3
# LED/LCD 3513055 A/D Z#5# Flash 2 5 %]

HOLTEK i ;

51BN AR IR oP T | O/T i)z

PB7 PBPU | ST |CMOS [ilif VO IO, mliE a7 E b sl
PB7/PTP2Y/ PTP2I }gﬁ;g? ST | — |PTM2%A
SSEGT/KEYS SSEG7 |SLCDC1| — |CMOS LCD %Xz SEG %t

KEYS |TKMICI| NSI | — |fibf5distsmn

PCO PCPU | ST |CMOS [/ /O [, AliEid & 7728 ¥ B -3 B b
PCO/SSEGS)/ SSEG8 |SLCDC2| — |CMOS |LCD 35} SEG %t
KEY9/AN0/ KEY9 |TKM2CI1| NSI | — |[fibfigstimA
VREF ANO | ACERL | AN | — | A/D B3N

VREF | ADCRI1 | AN | — |A/D B EmA

PCI PCPU | ST |CMOS [ /O [, AliEid & fras i B _Fhr dapi
PC1/SSEG9/ | SSEGY9 |SLCDC2| — | CMOS LCD 3x3) SEG %ith
KEYI0/ANT | KEY10 |TKM2C1| NSI | — |fib¥i&ssmA

AN1 ACERL | AN | — |A/D i

PC2 PCPU | ST |CMOS [ /O [0, AliEi & 7283 E b e
PC2/SSEG10/ | SSEG10 |SLCDC2| — |CMOS |LCD YKz} SEG #ith
KEYII/AN2 | KEY1l |TKM2Cl| NSI | — |fildsdisdi N

AN2 | ACERL | AN | — |A/D BigstmN

PC3 PCPU | ST |CMOS [f /O I, AiEaF/7a % E b
PC3/SSEG11/ | SSEGIl |SLCDC2| — | CMOS |LCD 33} SEG #ith
KEY12/AN3 | KEY12 |TKM2C1| NSI | — |fil%diatm A

AN3 | ACERL | AN | — |A/D BastN

PC4 PCPU | ST |CMOS [ /O [, AliEid & fras i B _Fhr dapa
PC4/SSEG12/ | SSEGI2 |SLCDC2| — | CMOS |LCD 3x3) SEG f%ith
KEY13/AN4 | KEY13 |TKM3Cl| NSI | — |fib¥ismA

AN4 | ACERL | AN | — |A/D H#askAn

PC5 PCPU | ST |CMOS [ /O I, AliEi & 7283 E b s
PC5/SSEG13/ | SSEG13 |SLCDC2| — | CMOS |LCD %Kz} SEG #irth
KEY14/AN5 | KEY14 |TKM3Cl| NSI | — |fildsssdi N

AN5 | ACERL | AN | — |A/D Biugstm N

PC6 PCPU | ST |CMOS [ilf VO I, WiE /7o % E b s
PC6/PTPL/ PTP1 TMPC | — | CMOS |PTMI %t
SSEG14/ SSEG14 |SLCDC2| — |CMOS |LCD %Xzl SEG it
KEYIS/ANG | wpyis |TKM3CI| NSI | — | fifsdiciiin A

AN6 | ACERL | AN | — |A/D H:gssAn
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# BS86B12A4-3/BS86C16A-3/BS86D20A4-3
HOLTEK # LED/LCD 5501055 A/D 28755 Flash £ 5%

S| &R IngE orP T | O/T AR
PC7 PCPU | ST |CMOS || /O H, "l e fFas i B bl
_ -/
PCT/CTPO/ CTPO TMPC CMOS |CTMO % H4
SSEG15/ SSEG15 |SLCDC2| — | CMOS |LCD 4Kzl SEG i i
KEYIO/ANT | gpyvie |TKM3CI| NSI | — | fubdisdicii A
AN7 ACERL | AN —  |A/D B3N
PDO PDPU | ST |CMOS |#EH 1/0 [, Wi 2ifE s F i sfE
PDO/PTPIB/ | PTPIB | TMPC | — | CMOS PTMI #ith
SSEG16/XT1 | SSEG16 |SLCDC3| — |CMOS |LCD 3K#l SEG fi
XT1 Cco LXT | — |LXT 3/}
PD1 PDPU | ST |CMOS [#H /O 1, #2785 B F i epe
PDI/CTPOB/ | CTPOB | TMPC | — | CMOS |CTMO #ith
SSEG17/XT2 | SSEG17 |SLCDC3| — |CMOS |LCD 5%l SEG %
XT2 Cco — | LXT |LXT 5/}
PD2 PDPU | ST |CMOS il /O [, AlEidZifr s E s
PD2/SSEG18 - —
SSEG18 |SLCDC3| — | CMOS |LCD Kzl SEG i i
PD3 PDPU | ST |CMOS {8 /O 1, Al 272815 B Fh bl
Is)ls)égfgm/ PTP2B | TMPC | — | CMOS |PTM2 %t
SSEG19 |SLCDC3| — | CMOS |LCD IKz) SEG i
VDD VDD — PWR | — |HJFEHE
VSS VSS — PWR | — |Hh
VE: UT: AR, O/T: Hith27,
OP: JEId LB I (CO) B A A7 2% SR e 4%,
PWR: HLJE; CO: it & eI,
ST: Jiti 2 REfih & H N 5 CMOS: CMOS firtt; NMOS: NMOS #irit;
SCOM: SCOM it AN: BHES;
NSI: HEARAES A 5 LXT: {&A SRR %%
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BS86B12A-3/BS86C16A4-3/BS86D20A4-3
# LED/LCD JEZ)T5E A/D Z#E 5 Flash £ /58]

HOLTEK i ’

BS86D20A-3
5| B2 AR INge oP T | O/T |itBB
PAPU WA VO MA@ A A7 A i E B
PAO PAWU ST | CMOS NG {5 T e
PA?:/SD/O/ SDO SIMCO | — | CMOS |SPI ¥¥4
PTCKI1
SCOM?2/ PTCK1 |PTMICO| ST — |PTM1 KHhdg A
ICPDA/ SCOM2 |SLCDCO| — |SCOM |LCD 3Kz COM %
OCDSDA ICPDA | — | ST |CMOS ICP ¥ / Hiht
OCDSDA — ST | CMOS |OCDS ## / Husik, T EV 5 F
) s NN A )L >
PAL ;’AA\I;IIJJ ST | cMOS %E gé.%i’ A A AR E B R
PA1/SCOMO/ toURe
KEY20 SCOMO |SLCDCO| — |SCOM |LCD K%l COM #ith
KEY20 |TKM4Cl| NSI | — |fildssdzdii N
PAPU GV EID OB T B i BUR, e W w A 1
PA2 pawy | ST |CMOS g i T G
PA2/SCS/ SCS SIMCO | ST | CMOS |SPI MHLiE#E S| Bl
PTP1l/ PTM1CO "
SCOM3/ PTPIL | prviier | ST | —  [PTMIHIAM
ICPCK/ SCOM3 |SLCDCO| — | SCOM |LCD IRz COM %t
OCDSCK
ICPCK — ST — |ICP 45|
OCDSCK — ST — |OCDS W &h 5|, T EV &4
PAPU HHUVO O, "hEdE et E LR R
PAS 1 pawu | ST | OMOS g e
PA3/SDV/ SDI SIMCO | ST — | SPI # T HdEHA
SDA/RX " .
SDA SIMCO | ST |NMOS |I’C ##z4:
RX UCR1 | ST —  |UART s 4\
PAPU B VO O, mEd A A asidE LRk
PAY 1 pawu | ST | OMOS e o
PA4/INT/ INTCO o [
CTCKO/ INT INTEG ST A5 KT
;%31:491/ CTCKO |CTMOCO| ST | — | CTMO i\
SCOM1 |SLCDCO| — |SCOM |LCD 5Kz COM %t
KEY19 |TKM4Cl| NSI | — |fildssdadii N
PAPU WA TVO O, wEdF A E DR R
FAT PAWU ST | CMOS AN 2 T BE
PA7/SCK/ SCK | SIMCO | ST |CMOS SPI H:{7Hfff
SCL/TX
SCL SIMCO | ST |NMOS |I’C B 4f2k
TX UCRI — | CMOS |UART &1k 28504 4
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HOLTEK i ’

BS86B12A4-3/BS86C16A4-3/BS86D20A-3

# LED/LCD 3551158 A/D Zf7Z 52 Flash £ /7 1]

SIBEFR Ihee opP T | O/T |ijiRH

PBO PBPU | ST |CMOS B /0 1, wi@il 2 f72si & by sl
Z%?SEGO/ SSEGO |SLCDCI| — | CMOS |LCD 5Kzl SEG %t

KEY1 |TKMOC1| NSI | — |fibifZsfesmAn

PBI PBPU | ST |CMOS [ /O [, AiB a7 /7a8 % B b e
;}EQSEG“ SSEGI |SLCDCI| — |CMOS |LCD 383 SEG i

KEY2 |TKMOC1| NSI | — |filifZdasmn

PB2 PBPU | ST |CMOS B/ /0 1, wi@il 2 f72si & by sl
Z@SEC‘Z/ SSEG2 |SLCDCI| — | CMOS |LCD Izl SEG %t

KEY3 |TKMOC1| NSI | — |filbifZsfesmA

PB3 PBPU | ST |CMOS [ /O [0, AliE a7 /7a8 % B b e
;}ngEGy SSEG3 |SLCDCI| — |CMOS |LCD 383 SEG i

KEY4 |TKMOC1| NSI | — |filifZdasmn

PB4 PBPU | ST |CMOS B /0 1, wi@ilaFf72si & by sl
Z@SEG‘” SSEG4 |SLCDCI| — | CMOS |LCD Kzl SEG %t

KEY5 |TKMIC1| NSI | — |fibfZsfesmn

PB5 PBPU | ST |CMOS [ /O [0, AliE a7 /7a8 % B b e
PB5/PTCK2/ | PTCK2 |PTM2CO| ST | — |PTM2 44N
SSEGS/KEY6 | SSEG5 |SLCDC1| — | CMOS |LCD 4¢3} SEG #ith

KEY6 |TKMIC1| NSI | — |filifZdasmn

PB6 PBPU | ST |CMOS B /O 1, W@l %7 2s i & by sl
PB6/PTP2/ PTP2 TMPC | — |CMOS |PTM2 fijth
SSEG6/KEY7 | SSEG6 |SLCDCl| — |CMOS LCD K¢z} SEG it

KEY7 |TKMICI| NSI | — |filffestimAn

PB7 PBPU | ST |CMOS [HlfH /O 1, AJiELl 277 2% % B b4 r
PB7/PTP2I/ PTP2I gﬁ;g? ST | — |PTM2H@IA
SSEGT/KEYE SSEG7 |SLCDC1| — |CMOS LCD 353} SEG %ith

KEY8 |TKMICI| NSI | — |filfZfstsmAn

PCO PCPU | ST |CMOS [Hlff /O [, AJiHl a7 /728 % B b4 e
PCO/SSEGs, | SSEG8 |SLCDC2| — | CMOS |LCD Bzl SEG fiith
KEY11/ANO/ | KEY1l |TKM2CI1| NSI | — |fibdsfetim N\
VREF ANO | ACERL | AN | — |A/D EE#385iA

VREF | ADCRI | AN | — |A/D #HiSEHmA
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BS86B12A-3/BS86C16A4-3/BS86D20A4-3
# LED/LCD JEZ)T5E A/D Z#E 5 Flash £ /58]

HOLTEK i ’

SIBNEFR IngE oP T | O/T |itBR

PCI1 PCPU | ST |CMOS [if] /O [, AJiEid a7 2% 8B b4 s fH
PC1/SSEG9/ | SSEGY9 |SLCDC2| — |CMOS |LCD 3E%) SEG fiith
KEY12/ANI | KEY12 |TKM2Cl| NSI | — |fubddicsim A

AN1 ACERL | AN | — |A/D B#asiiN

PC2 PCPU | ST |CMOS B /O 1, W@l a7 /7 2ei & by sl
PC2/SSEG10/ | SSEGI0 |SLCDC2| — |CMOS |LCD 3k%) SEG fiith
KEYI13/AN2 | KEY13 |TKM2C1| NSI | — |fild%sgsiN

AN2 ACERL | AN | — |A/D #H#gstN

PC3 PCPU | ST |CMOS [#f] 1/O0 O, WJi@Eit %478 % & _bhr s
PC3/SSEGI1/ | SSEGI1 |SLCDC2| — |CMOS LCD 333} SEG %t
KEY14/AN3 | KEY14 |TKM3C1| NSI | — |fildzssessi N

AN3 ACERL | AN | — |A/D #Hugsti N

PC4 PCPU | ST |CMOS [if] /O [, AJiEid a7 2% % B b4 s fH
PC4/SSEG12/ | SSEGI2 |SLCDC2| — |CMOS |LCD 3E5) SEG fiith
KEYI5/AN4 | KEY15 |TKM3Cl| NSI | — |fud%dicstim A

AN4 ACERL | AN | — |A/D B#asiiN

PC5 PCPU | ST |CMOS B /O 1, W@l a7 /7 2s ¥ & by sl
PC5/SSEG13/ | SSEGI3 |SLCDC2| — |CMOS |LCD 3k%) SEG fiith
KEY16/AN5 | KEY16 |TKM3C1| NSI | — |fil¥&aimA

ANS5 ACERL | AN | — |A/D #HgstmN

PC6 PCPU | ST |CMOS [#f] /0 O, Ali@Eit %478 % & bhr s
PC6/PTPL/ PTPI1 TMPC | — |CMOS |PTMI %ith
SSEG14/ SSEG14 |SLCDC2| — |CMOS LCD 4Kz SEG %t
KEYI7/ANG | ypyi7 |TKMA4CI| NSI | — |fldsdicatip A

ANG6 ACERL | AN | — |A/D ##e88%i N\

PC7 PCPU | ST |CMOS B /O 1, W@l 27 2s % B by fipl
PCT/CTPO/ CTPO TMPC | — |CMOS |CTMO %t
SSEG15/ SSEG15 |SLCDC2| — |CMOS |LCD K3l SEG it
KEYI8/ANT | wpy1g |TKM4C1| NSI | — | ffs izt \

AN7 ACERL | AN | — |A/D #Hugsti N

PDO PDPU | ST |CMOS |i#H /O M, w7748 i & bR spi
PDO/PTPIB/ | PTPIB | TMPC | — | CMOS PTMI #ith
SSEG16/XT1 | SSEG16 |SLCDC3| — | CMOS LCD K3} SEG it

XTI Cco LXT | — |LXT 5l
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# BS86B12A4-3/BS86C16A-3/BS86D20A4-3
HOLTEK # LED/LCD 5501055 A/D 28755 Flash £ 5%

5| B FR IhkE oP UT | O/T |i#ER
PD1 PDPU | ST |CMOS |#EH /O [, w47 ® Fhi e
PD1/CTPOB/ | CTPOB | TMPC | — |CMOS CTMO #ith
SSEG17/XT2 | SSEG17 |SLCDC3| — |CMOS LCD 3Kz SEG it
XT2 CcoO — | LXT |LXT 31}
PD2 PDPU | ST |CMOS |8/ VO 1, WiEN A8 E Fdy i
;?53?(?%18/ SSEGI8 |SLCDC3| — | CMOS |LCD IRz SEG it
KEY10 |TKM2C1| NSI — | fil g N
PD3 PDPU | ST |CMOS |[ilH 1O I, wlilit 29 fEaeidE by b
}s)ls)éggm/ PTP2B | TMPC | — | CMOS PTM2 #jH!
KEY9 SSEG19 |SLCDC3 | — |CMOS |LCD 3&3) SEG %t
KEY9 |TKM2CI1| NSI | — |fdsigddsmn
VDD VDD — PWR | — |HEHE
VSS VSS — PWR | — |ib
E: UT: FpAER, O/T: Hthi27,
OP: JEIMD B kI (CO) B 217 ms Sk e 1%,
PWR: HLJ; CO: [ic & k1,
ST: Jiti B RFfi & H N 5 CMOS: CMOS f#iiti; NMOS: NMOS it
SCOM: SCOM it AN: BHE S
NSI: JEFRAERIAN LXT: (&SRR o
WIRB#
FELE AL I FELTR oo V0.3V ~ V6.0V
T TN LR oo een V0.3V ~ V0.3V
B T TR ettt ettt -50C ~ 125°C
TR ettt ses e -40°C ~85C
TOL A LT ottt 80mA
oA LT ettt n st s et n e -80mA
B LT E oot e e et et r s et e e s s rnnan 500mW

e XRASRMAUE R, IR IRSETHE VSRR G R g i E, TR AR L
broRva AN TARRES, W0 HAKIERR R TEEIAM A 260 T LA, AT REREMALES Fy ] 52k
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BS86B12A-3/BS86C16A4-3/BS86D20A4-3
# LED/LCD JEZ)T5E A/D Z#E 5 Flash £ /58]

HDLTEK#

BEREBSEMN
Ta=25C
, MR S
Ir‘ = ‘é:t I)\ = 7\ 1) = _-\z
s S Vo 2 & BB HFX BN
foys = 8MHz 27 | — | 55 |V
Voo | LAEHE (HIRC) — |fsys = 12MHz 27 | — | 55 |V
foys = 16MHz 45 | — | 55 |V
3y | f#E, f, = 8MHz, — 12| 1.8 | mA
ADC off, WDT {#ifi ,
5V |LVR fiifig — | 22| 33 |mA
. . H1E £, = _
TR (ER ) 3v | BHEK, £ = 12MHz, 16 | 24 | mA
HIRC. foef. fief ADC off, WDT 1§ ,
( s 41SYS™ ‘H> 1S SUB) SV LVR /fiﬁg _ 33 50 mA
TH# , £, = 16MHz,
5V |ADC off, WDT f#fig , — | 40 | 6.0 | mA
LVR i
3v | LEAE, £, =12MHz, — | 12| 20 | mA
f,=f,/2, ADC off,
TAEHER (R ) SV |WDT ffifig , LVR ffiflg | — | 2.2 | 33 | mA
(HIRC, foys=fi, f=fsun) sv | BHELf=12MHz, | — | 08 | 12 | mA
Ipp f,= f,/64, ADC off,
3V \WDT ffifs , LVR ffige | — | 1.5 | 23 | mA
3V | EME, foys=LXT, — | 19| 38 | pA
ADC off, WDT 1§ ,
SV LVR f#if¢ , LXTLP=0 — | 48 | 9% | pA
TAEHR ((RIEB) 3V | LEAE, foy=LXT, — 16 32 LA
(LXT/LIRC, foy=t,, fi=fsyp) ADC off, WDT 1§ ,
(BS86C16A-3/BS86D20A-3) | 3V |LVR f#ifE , LXTLP=1 — | 36 | 72 | pA
3v | LHE, fys=LIRC, — 16 32 | pA
ADC off, WDT 1#i§¢ ,
5V ILVR fi&E — 36 | 72 | pA
TAE s (R D 3v |G, fiys=LIRC, — 16 32 LA
(LIRC, foys=f, f=fsus) ADC off, WDT 1§ ,
(BS86B12A-3) 5V ILVR fifig — 36 72 | pA

Rev. 1.30 23

2016-06-30



# BS86B12A4-3/BS86C16A-3/BS86D20A4-3
HOLTEK # LED/LCD 5501055 A/D 28755 Flash £ 5%

‘ M .
g = L B/ | BE | =2 v
s # Vo 2 &/ | BB KX | B
S ' ik , 248 HALT. —
SERB 1 LA 3V | RSR S5 HALT, 09 | 14 | mA
el ADC off, WDT ffifig ,
(HIRC, fsys=fiy, fs=Fsun) SV £, = 12MHz — | 14 ] 21 | mA
e R 4 ; 1%, R4 HALT, -
SRR 0 B 3V RO R HALT 14 | 30 | pa
HIRC. foomoff. fuf ADC off, WDT f#ifig ,
(  fsys=off, f=fsyp) 5V |f, = 12MHz — 27 5.0 HA
. ; 1%, R4t HALT. —
SRR 1 AL 3V |JEBR, R HALT 07 | L1 | mA
AR, ADC off, WDT 1§ ,
(HIRC, fsys=fi, fs=fsup) 5V foys = 12MHz/64 — 1.4 2.1 mA
S ' 1%} , 24t HALT. —
SRR 0 Bl B 13 | 30 | pA
HIRC, foys=0ff, f=fiyp) o e
( PSS TS sUB 5V s = 12MHz/64 — | 23] 50 | pA
N T AERL LA 3y | LHE, R4 HALT, — |19 | 40 | pA
(LIRC, foys=f,=f, re» ADC off, WDT 1#§¢ ,
fs=tsus=fLirc) 5V fsvs = LIRC - 3.3 7.0 pA
3V | Ef#, R4 HALT, — 5 10 | pA
Lyrs ADC off, WDT 1#i§§ ,
>V I LXTLP=0 (LXT on) — | 18] 30 A
N 0 FEHL LI 3y | LHE, R4 HALT, — | 25 5 | uA
(LXT/LIRC, fgys=off, f=f5s) ADC off, WDT 1#i§§ ,
(BS86C16A-3/BS86D20A-3) | SV |LXTLP=1 (LXT on) - 6 10 | pA
3y | LfE, R4St HALT, — |13 | 30 | pA
ADC off, WDT {ifi§
5V [(LIRC on) — 2.4 5.0 LA
2N 0 FEHLHL I 3V EHE, RS HALT, — | 13 ] 30 | pA
(LIRC, foys=off, fs=fsyp) ADC off, WDT {#ifj
(BS86B12A-3) >V {(LIRC on) — |24 50 | nA
PRIRHER AL 3V RAB RS HALL ) — o1 | 1 | pA
(HIRC, fuyc=off, fi—fy y—off) ADC off, WDT B
» Tsvs=OtL I~ sun 5V |(LXT A1 LIRC off) — 03] 2 |pA
PRHRAR AL IR (LXT/ 3v | EfE, R4 HALT, — 0.1 1 LA
LIRC, fys=off, fi=fs,z=0ff) ADC off, WDT B#E
(BS86C16A-3/BS86D20A-3) | SV |(LXT 1 LIRC off) — | 03 2 A
v VO A\ GIHICH - | SV - 0 — |15 ]V
I DA A — 0 — 102V, V
v VO HEEm NG M s BT | SV - 35 | — | 50 |V
L NGNS — 08Vpyl — | Vpp | V
Ve |KEESAHE — |LVR{#ifg, 2.55V 5% | 255 | +5% | V
LVDEN =1,V,,,=2.7V| 5% | 2.7 | +5% | V
LVDEN =1,V,,,=3.0V| -5% | 3.0 | +5% | V
Vi | 1K H R L — |LVDEN=1,V,,,=3.3V| -5% | 33 | +5% | V
LVDEN =1,V,,;,=3.6V| -5% | 3.6 | +5% | V
LVDEN =1, V,,,=4.0V| -5% | 40 | +5% | V
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BS86B12A-3/BS86C16A4-3/BS86D20A4-3
# LED/LCD JEZ)T5E A/D Z#E 5 Flash £ /58]

HOLTEK i ’

y M S 1
Z = % N 2 =1\ Hﬂ 1) = ﬁ
e # Vo = =7 EiU N =5 L
3V |V, =0.1V 16 | 32 | — | mA
I /O 113 Ha oL 2D
o R 5V [V =0.1Vy, 322 | 64 | — |mA
3V [ Vou =0.9Vy,, PXPS=00 | -1.0 | 2.0 | — | mA
5V [ Voy =09V, PxPS=00 | 2.0 | 40 | — | mA
3V [ Vou=0.9V,,, PxPS=01 | -1.75 | -3.5 | — | mA
e 5V [V =09V, PxPS=01 | 3.5 | -7.0 | — | mA
L, VO CEr on pp: X
3V [Vou=0.9Vy,, PXPS=10 | -2.5 | -5.0 | — | mA
5V | Voy =09V, PxPS=10 | -5.0 | -10 | — | mA
3V [Vou=0.9Vy,, PxPS=11 | -55 | -11 | — | mA
5V |[Voy =09V, PxPS=11 | -11 | 22 | — | mA
3V — 20 | 60 | 100 | kQ
R, 1/0 1 b4 s
o traf 5V — 10 | 30 | 50 | kQ
253 =
IR SHFM
Ta=25°C
S
He s Gl 35 B0 @B | BA | B
V])]) %Tq:
2% | 8 | +2% | MHz
3V/5V .
fovs RGN B (HIRC) Ta=25C 2% | 12 | +2% | MHz
5V 2% | 16 | +2% | MHz
tTlMER ;Héﬂﬂ‘%%iﬁ)\}ﬂ]kﬁ — - 03 - - us
fLire R (32kHz) 5V |Ta=25TC -10% | 32 |+10% | kHz
fixr RGHER (LXT) — — — 132768 — | Hz
t[NT E'jli:ﬁﬂﬂ(ﬁ - - 10 - - us
tive iU AT ik v — — 120 | 240 | 480 | ps
tivp I HELU A B Ak — — 60 | 120 | 240 | ps
tivos LVDO %5 it [H] — — — | — 15 s
[ EEPROM 3% J#] ] — — 1 2 4 toys
teewr | EEPROM 5 J 31 — — 1 2 4 ms
RGE NI HEIR I [H]
(_LHEA, LVR A7, — — 25 50 | 100 | ms
tesro | WDT B EAL -WDTC)
R E A IR I ] - o
(WDT iE# & 4 ) 83 | 16.7 | 333 | ms
B — fey=LXT 1024 | — | —
ROt )m )i |H _ _ o _
( M HALT Mzfig ) fsvs=HIRC 16
tssr fyys=LIRC 2 — — Lsys
ARG RSN A] ( W HALT Me | o 5 o
B, HALT dRZ T £y on)
Vi toys=1/fsys
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# BS86B12A4-3/BS86C16A-3/BS86D20A4-3
HOLTEK # LED/LCD 5501055 A/D 28755 Flash £ 5%

R 57 2 B SRR I

Ta=25°C
fil1z3% 52 RC OSC = 500kHz
5 M 4 e
L =1 é/% I) EI\ ]J =
R S Vo =0 B/ | BR | oK | B
J&M (KEY) a8 TAE | 3V — 130 | 60
Txevosc EE,{)?}T:( ) 3V *fsenosc=500kHz — 60 120 pA
3V — | 30 | 60
v *frprosc=300kHz, MnTSS=0 T eo 120 HA
Leerose | B E IR %8 LAEHI v . o T30 o )
= 7z, Mn =
5V REFOSC 7 60 120 2
I B
Ckeyosc %%{gEY) b 5V | *fienosc=500kHz 5 10 20 pF
Crerosc | BHERGENERBME | 5V | *fomnosc=500kHz 5 | 10 | 20 | pF
y o * A 2R AE
Ji% 5
feevosc %%(KEYH}M%HYE 5V |=7.8.9.10,11,12,13,14,15, - | 100 | 500 | 1000 | kHz
I 50pF
* PN A
frervose | S5 IR o LAESIR 5V |=7,8,9,10,11,12,13,14,15, === | 100 | 500 | 1000 | kHz
50pF

TE: *fypnosc=500kHz: ¥ KEYn I AEE, [F15ER IR AN 500kHz.
*frerosc=500kHz: WS ZIR G N EEBE, [FE2%IEG AN S00kHzZ.

fil3=3% 5 RC OSC = 1000kHz

, M &1
x = a l}\ E/ \ ) | = A
e S Voo =i RN BB X B4
BN (KEY) fRias T | 3V |, — | 40 | 80
. = A
Ikevosc VEHL sy fsenosc=1000kHz 7 80 | 160 [
3V — | 40 | 80
*fperosc=1000kHz, MnTSS=0 LA
S L. |5V — | 80 | 160
IREFOSC %%}E‘éyﬁ %&I'ﬁz EEY}IL 3V _ 40 80
sy | frerosc=1000kHz MaTSS=1 |1 = | A
J% k%7
Ckevosc %%%IEEY) At 5V | *fyenosc=1000kHz 5 10 20 | pF
Crerosc | ZHEIRGHABBBME | 5V | *fienosc=1000kHz 5 |10 | 20 | pF
J&R (KEY) * AR =1,2,3,4,5,6,7.8,
fevose | s ae 1 feaia v 9,10,11,12,13,14,15, **- 50pF 150 110002500/ kHz
- * A =1,2,3,4,5,6,7,8,
frervose | ZHIRG A LAESR | 5V 91%51‘1?2@"1%1 415, - SOpF 150 | 1000 | 2500 | kHz

TE: *fyenosc=1000kHz: % KEYn FRTHEZEE, BN IRG 25512 N 1000kHz,
*frorrosc=1000kHz: HHES ARG 4 N LA, ([FESH RGN 1000kHz.
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BS86B12A4-3/BS86C16A-3/BS86D20A4-3 #
# LED/LCD I550I055 A/D 20551552 Flash £ /57] HOLTEK

i35 RC OSC =1500kHz

- " M 55 = = o
He s v T YN ST
&N (KEY) #iRv7 & L 3V, B — | 60 | 120
Tkevosc Ve SV fsenosc=1500kHz — 120 | 240 LA
3V — | 60 | 120
v *frprosc=1500kHz, MnTSS=0 20 240 pA
Lerose | 5 IR a4 LAEHLIT v — e 10
v *frerosc=1500kHz, MnTSS=1 —— 20 240 pA
N (KEY) HR 7 2841 3V 4 | 8 | 16
Cevosc %%%15 ) sV *fsenosc=1500kHz 5 10 | 20 pF
- L 3V 4 | 8 | 16
Crerose | BB RG24 N i AE sV *fornosc=1500kHz 5 0 | 20 pF
. &P (KEY) 3V | Sk =1,2,3,4,5,6,7,8 | 150 150013000
KEYOSC R 2 TAE A 5V 1.9,10,11,12,13,14,15, = 50pF | 150 | 1500|3000 -
. 3V N A =1,2,3,4,5,6,7,8 | 150 | 15003000
> = Y5 DR 45 322 5459575950, /1
frervose | S E R TAESIR SV 1.9,10,11,12,13,14,15, == 50pF | 150 | 1500 3000 kHz
VE: *osc=1500kHz: % KEYn LAY, #5ERNIRY SR A 1500kHz.
*frerosc=1500kHz: JiHESHIRG 45 W ARE, MR SHIRG &M= 1500kHz.
i3z 24 RC OSC =2000kHz
(= e :nli ‘/ ~ = = A
me s y et NPT TarT
DD R
N (KEY) Rigas L | 3V |, ~ — | 80 | 160
Tkevosc | g g v fernosc=2000kHz 60 320 LA
3V — | 80 | 160
*frrrosc=2000kHz, MnTSS=0 HA
- . 5V — 1160 | 320
IREFOSC 72%%%};‘3/% %ﬁIﬁz EEY)IE 3V - 8() 160
v *frprosc=2000kHz, MnTSS=1 |—— 160 | 320 HA
JERN. (KEY) Ri% 2a 4 3V 4 8 16
Ckeyosc Eﬁé%%{ﬁ ) 5V *fsenosc=2000kHz 5 10 | 20 pF
e . 3V 4 | 8 |16
Crerosc | ZH R 2 N HEAE SV *fornosc=2000kHz 5 10 | 20 pF
¢ I&ML (KEY) 3V |* ShEHIZE(E =1,2,34,5,6,7,8 | 150 2000 4000|
KEYOSC R e ARSI sy 1,9,10,11,12,13,14,15, == S0pF | 150 |2000|4000
3V py g AE =1,2,3,4,5,6,7,8 | 150 12000| 4000
7?}% ‘\‘44‘ ;‘Fﬁ; 3 949~y TosMs Iy
frervose | 75 R 4 TARALE sV 1,9,10,11,12,13,14,15, - 50pF | 150 | 2000|4000 kHz

VE: *i0sc=2000kHz: % KEYn LRRAME, [5ENIRY S A 2000kHz.
*frrrosc=2000kHz: JAFE SR 45 WL R E, 18 S5 R% %8 % N 2000kHz.
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# BS86B12A4-3/BS86C16A-3/BS86D20A4-3
HOLTEK # LED/LCD 5501055 A/D 28755 Flash £ 5%

oo /':‘ I\
A/D e ikeR B S 4
Ta=25C
5 i £ 14
h-‘k = % /)\ = ik ,\ﬂ = o
s £ Vo, = =3 A | B
AVpp |A/D Beds TAEH R — — 2.7 — 55 \Y
VADI A/ D %Tﬁ% %%iﬁﬁ)\ EEE - — 0 J— VREF V
Vigr  |A/D 3SR — — 2 — AVpp \Y4
b o o yrh DY s
Vag ;Eég%@f ) Bandgap | _ — 3% | 109 | +3% |V
3V | Vre=AV 5p=Vip
Gy e =05ms 3 | — | 43 | LSB
Ta=25C
DNL | JE& MR iR %
’ 3V | Vre=AVpp=Vpp
tapcx =0.501s 6 | — | +6 | LSB
5V | Ta=-40C ~85°C
3V | Vre=AV5p=Vip
sv tapck =0.51s -4 — +4 LSB
Ta=25C
INL |JELRPER R
’ 3V | VremAVpp=Vpp
tapcx =0.501s 8 | — | +8 | LSB
SV | Ta=-40C ~85°C
> 3V | ThEk (tapck =0.5us ) - 0.9 1.35 mA
I A/D BT :
™ ot e 5V ES#E (tapck =0.5us) — 1.2 1.8 mA
{f FHZE M 2% Voo %R
; : ' - — — | 200 | 300 A
RAE T K
tapek | A/D B AR B R 3 — — 0.5 — 10 us
A/D B[] .

AN N — |12-bit ADC — 16 — t
boc |l BRI 7] ) i aocx
tos | A/D HE ST RERT - - — T T = i

A/D #:#12% On-to-Start
tonast I - - 2 - — us
tas | JTIE Vi R g i [a] — — — — | 200 | ps
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BS86B12A-3/BS86C16A4-3/BS86D20A4-3
# LED/LCD JEZ)T5E A/D Z#E 5 Flash £ /58]

HOLTEK i ’

LCD BS54
Ta=25C
, it
x = é,*t /)\ = 7\ 1) = A
s S Vo = /) A | mK | B
ISEL[1:0]=00B | 5.8 8.3 10.8
. ISEL[1:0]=01B | 11.7 16.7 | 21.7
I LCD Vyp/3 & HLI 5V A
BiAs oo/3 fi i L ISEL[1:0]=10B | 35 0 | e | "
ISEL[1:0]=11B | 70 100 130
1/3 {f % LCD COM . 0.317 | (1/3) | 0.35
2.2V~5.5V | L \
v B (1/3 Vi) EAB XVpp | XVpp | XV
SCOM
1/3 fii & LCD COM . 0.634 | (2/3) 0.7
~ £
iﬁ]ﬁﬂj (2/3 VDD) 22V SSV %J\%jz xvDD ><\]DD ><\/DD V
1/3 fli & LCD SEG % . 0.317 | (1/3) | 035
2.2V~5.5V | LM \
VvV t (1/3 VDD) v %J jﬁ@ XVpp XV XVpp
SSEG
1/3 fwJE LCD SEG #i . 0.634 | (2/3) 0.7
~ £
ﬁ (2/3 VDD) 22V SSV %J‘ﬁ XVDD ><\]DD XVDD V
RS AT
Ta=25C
. ik &1 .
s S & | R FX | B
V])]) %Tq:
Vior THEEAEE — — — — 100 | mV
RRypp A R R — — 0.035 | — — | V/ms
thor VDD {%?#y‘j VPOR E@%’J\Hﬁ [‘ETJ - - 1 - - ms
VoD
A
< tPOR > RRvbD
VPOR
» Time
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# BS86B12A4-3/BS86C16A-3/BS86D20A4-3
HOLTEK # LED/LCD 5501055 A/D 28755 Flash £ 5%

ARG LEH

P AR Gl H e A L HLEA RAFPERE B K. Hi TR A RISC £5#4),
1 Z A B LB s SR B AT P B R e SRR i 7 3, 4R A
FAIPAT RIS HEAT, AR ER 1 B A A48 & 75 2 — A PLE4R 2 141,
KHER Iy FIRRAESE 2 B 4R 270 A RELE — /N8 2 J8 I B R 2 TN S 8
AL ALUZ 5P A isH, BB REE . ZIEIEE. BA. HiY.
RN 7 STEETRE, 10PN AR K HOE AR I DU R Anas AN ALU (4575 2 L
. HLEAFAF SRR A A P, HoT DAE R i Sk A7 P 3 A7
e ey MG RFIE, B OR TR SR BLEAT SO R B AT RS PR ) /O AT A/D
RGN, AXFED B SN RaIE. (EA3IXLi A HLE ] TR A A &= 2R
7 IR N o

A RS 7k Ze 4544

F RGNS LXT. HIRC 8¢ LIRC #R 7 s 524, E8i4dn5r N T1~T4 PI/NNE6
PEAEMAEE S . 1 T1RE, 2P 8 ahhn— I 9E — 25 45 2
Jo) R RS 1] T2~T4 SERPERS AT ThEE, Rk, —AS T1~T4 BF8h R A sl — >
B4R, BARFEA IR BT RAEAEESFR A R, (HE A HLRK L4
S ARAEFR 2 7E— MBI WA AT . FRIAEFE T THEE 10 N 9 g,
WA Bk, TEIXFIE LT 1828 75 B2 — AN 482 B I B e e 3k
1T

Oscillator Clock =\ /\ /" \ /\ / \/\/ ./ \/ ./ \/ \/ U

(System Clock)

Phase Clock T1

Phase Clock T2

Phase Clock T3
Phase Clock T4
Program Counter PC PC+1 PC+2
Pinslini Fetch Inst. (PC)
ipelinin
PEINING ™ Execute Inst. (PC-1) Fetch Inst. (PC+1)
Execute Inst. (PC) Fetch Inst. (PC+2)

Execute Inst. (PC+1)

R AR 7k 2
ARG W R 32, BIUnPbAL B S84, I 2452 J8 1914 fE 52 A
BT 3 2SN A I S R R e 58 A — o U EBC S i o 22 B A i
RIRHE,  FA A RSB AT 7 SCEh MR, DRI P R R 25 R A A
JEL SRR IR, JC AR AT IR ) SR B ™ 6 PR IR

1 MOV A,[12H] | Fetch Inst. 1 | Execute Inst. 1
2 Cét'-1|32|E_|LAY Fetch Inst. 2 | Execute Inst. 2
2 C [12H] Fetch Inst. 3 | Flush Pipeline
5 : Fetch Inst. 6 |Execute Inst. 6
6 NOP Fetch Inst. 7
DELAY:
ES R
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BS86B12A4-3/BS86C16A-3/BS86D20A4-3 #
# LED/LCD I550I055 A/D 20551552 Flash £ /57] HOLTEK

MRS

HERKG

TEREFPHAT N, e AR A T — N ERAT IR S bk, BR T “IMP”
M “CALL” 84 T BB R — N RS R FE IR s bk 2 4, © R4
FRAPATER LG BN —. RARALK 8 A, BIFTE MR F THEHMER T
74% PCL, WLABH P E#EE.

MHAT B8 A BR PR B A E S bk N, kg 4. FREF IR, ke
B, B HLE NS A T B AL PR S AR R B, 6T S E Bk
HAr4, —HZMRFA, YIRS PUTIEEM T — KBS S&ES, m
B — AN 2S48 2 A R AU

o ERERE
2HNES EEHBEEES PCL BEHE
BS86B12A-3 PC10~PC8
BS86C16A-3 PC11~PC8 PCL7~PCLO
BS86D20A-3 PC12~PC8

EFITHER
RS R 71T, BURR PP S8 AR 749 a7 A7 48 PCL, W] LU FE P4,
HERTT RGN A48, 0 IS ABURRIRADFHEE, —MEF
LR T ELAEIAT, SR R AR T AR AR R A R, b A A0 PR ) A A 4 P
TR, Bl 256 MEfEA ALV N, R AR P B L EPATI, 2f
A—AEFRAL AN . PCL B W RE S EERE e, DR LR ZEAAM 182 8 .

HERRE — MR RO A2 8], FORAFAEFE PP i Bas O VA . HERRE AN 2 Hdls
i AR A By, T H AR TR AR TS AN . 202 i
FRAREE (SP) INLAE7R, [FIRE R AT B2 5 [ 781 R Fr I8 5 o Sz i 55 16
FEFP T B s (K N S N BUHERR o 24 7R 1y B0 i 1 25 SRS, 3R P14
(RET 5{ RETI) {75 /7 1 20 W HER 1 B3 15 202 LATHOME. 25— v B AL

Jo . HERRTRE R4 1) HERR THAS .
[

Top of Stack Stack Level 1
Stack -~ Stack Level 2 Program
Pointer v Memory
Bottom of Stack Stack Level N
BRIES LR
BS86B12A-3 6
BS86C16A-3 6
BS86D20A-3 8

G RHER O, HAARBERO A A, P WTIE SRR S E AL, E b R Y
Witk MHERRFRE /D (BT RET BURETI), IR BEm R, X ANREE R
BURE P T a7 B R 7 R T HE A o SR T BB HEA% CU35, CALL #54-47)
SRT DAREINAT T3 FRHE AR o S Y I N2 S ME A 1 R IR DL R 2, DR ORI
A REFBUR AT U IR P 20 SCHR 2 AT R R

AHERGE W E SRR IORE PP U B ek = 22k
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# BS86B12A4-3/BS86C16A-3/BS86D20A4-3
HOLTEK # LED/LCD 5501055 A/D 28755 Flash £ 5%

BEARIZIEHE T - ALU

HARZE LGB AP REZERH 2, PATIELSEFHEARMZHIZH.
ALU JEFI R A LN EER R4, RO M MR T R Z N H AR 512
BRI, IR AR REEIRT AT A3, A ALU T SURIERE, ATRE S EOHEAL
BT B ERAS B AR, T AH I FRPIR S Z5 4728 2 (R LG B 3T 9 25 DA S /R IX e 43R
ALU FrigfitThaean -
o HAIBH:
ADD, ADDM, ADC, ADCM, SUB, SUBM, SBC, SBCM, DAA
LADD, LADDM, LADC, LADCM, LSUB, LSUBM, LSBC, LSBCM,
LDAA
° J‘Eiﬁﬁﬁ
AND, OR, XOR, ANDM, ORM, XORM, CPL, CPLA
LAND, LOR, LXOR, LANDM, LORM, LXORM, LCPL, LCPLA
RRA, RR, RRCA, RRC, RLA, RL, RLCA, RLC
LRRA, LRR, LRRCA, LRRC, LRLA, LRL, LRLCA, LRLC
o i IR U -
INCA, INC, DECA, DEC
LINCA, LINC, LDECA, LDEC
o 733 H
JMP, Sz, SZA, SNZ, SIZ, SDZ, SIZA, SDZA, CALL, RET, RETI
LSZ, LSZA, LSNZ, LSIZ, LSDZ, LSIZA, LSDZA
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BS86B12A4-3/BS86C16A-3/BS86D20A4-3
# LED/LCD 3513055 A/D Z#5# Flash 2 5 %]

HOLTEK i ;

Flash 127 77{i%835
TR A2k B8 PSR AT RO P AT B A T . TR 2% 582 FLASH 2 vk
DL vk A R, 7 1 F A R B AT R R A o 3 24 ) 2 1
R T L, W B P LB T 0 535 R B 7 A T 2% 0k % o 37

A

REFFA7fl a5 (12 BN 2K 16 ~ 8Kx16 fir, FEfrArfiti s HIAE P i Seds ok Sk,
AL . AR AT TN o B R TT DL 8 AR Al A AR st
H AR FRE R T

BRIES

"
=S

BS86B12A-3

2Kx%x16

BS86C16A-3

4Kx16

BS86D20A-3

8KX%16

BS86B12A-3 BS86C16A-3 BS86D20A-3

0000H

Reset

Reset Reset

0004H
L Interrupt | Interrupt | Interrupt |

Vector | Vector | Vector |
003CH

07FFH 16 bits

OFFFH 16 bits

1FFFH 16 bits

B FiEsRE

FFk[E) &

FE 7 A7 fits % VA 3508 5 e Hb ik O B9 R 50 o &2 A R0 op B N 1 SRR R A g . Mk
0000H & :ts i B AL G R Filcdhdthht . 0 B2 5, FER Rk 2) X A Hohtk
FHIFEHPAT -

27 A7 25 T (AT ATt bk B 0] DL SORe— N2 ds, AR A A7 ] e i) Edl . (6 A
RAEHT, FAGTRE L ASATRE, H7 OB M I M bk 5O AR FR 27 A2 2%
TBLP Al TBHP H. X U675 77848 0 CRAR i bk o

TEVGE e RMGARET G, BEHEAF & [m] A2 T Sector 0, A% H ks 7T LA A 4
“TABRD [m]” 8¢ “TABRDL [m]” &F$& 4 737l M2 7 17 il % 2 SR 50 B, 2R
TEfi s [m] 7 T H & Sector, FAEHHRE 7T LA FH 41 “LTABRD [m]” 8¢ “LTABRDL
[m]” 25354 7> MIMNFE A it o BRI, MIX IR S HATHS, Pk ash R
FEBARAR T, K Bl A% 2% B 2 4 8 B A7 6 28 [m], FRIP M ae R
BRI T, WP IE R TBLH FRIR 21785
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# BS86B12A4-3/BS86C16A-3/BS86D20A4-3
HOLTEK # LED/LCD 5501055 A/D 28755 Flash £ 5%

TERAER T/ B

Program Memory

Last page or >
TBHP Register I Data
C-l; N
TBLP Register @ | 16bis
Register TBLH User Selected
egister
High Byte Low Byte

B3RSl

DU Y451 5t B A% H BT RN e 4% B8 G e 9 5 SCRNBRAT o 3 AN 748 FH 1 R A 40
¥ F ORG thig S fFAE1EfE 25+, BS86C16A-3 F1, ORG 154 MI{E “0F00H”
R b 2 4K FE At P i e — TR ah bk . RAKAREHMR =T 7 5
FIRIGRAE B8 06H,  IX AT fRilE MR 3 A 152 B 55 — 2B B 007 T 72 P A7 fifi 2 Hb
Ht OF06H, Bl &% fi— i aq bt 5 (25 7S ANk o (B3 = A2, fBdn “TABRD
[m]” 4844, TR Fe 4515 TBHP F1 TBLP 48 5 ffithhl . 783X AMa) -+,
FRENEFETETE, M4 “TABRD [m]” 182 #HATH, HEK 2 A
A %% 3] TBLH 21758 .

TBLH #7728 N AL / 5 %547 4%, HEEEWMEAL, 5 B AP RS TR A
1 R IR S, MiZIERE RS, R EE S, W IR 7]
AE 20048 TBLH MME, #0578 B2 7 R H R X AME, e kAR,
L A TR G [T S SR A SR B R 2 ARIMAE SR i R, an SRR I3 R i sk
e 2 AT G, AR AT AR ] EFE P A RAS e B R 200, TR T N e B
Ae, AANEERMIRITE SRS MITES, #REBEANTE L B 1 2 58 it

FRABIEENIE 725451

tempregl db ? ; temporary register #1

tempreg2 db ? ; temporary register #2

mov a,06h ; initialise low table pointer - note that this address
; 1s referenced

mov tblp,a ; to the last page or the page that tbhp pointed

mov a,0Fh ; initialise high table pointer

mov tbhp,a

tabrd tempregl ; transfers value in table referenced by table pointer
; data at program
; memory address “0FO06H” transferred to tempregl and TBLH

dec tblp ; reduce value of table pointer by one

tabrd tempreg2 ; transfers value in table referenced by table pointer
; data at program memory address “0F05H” transferred to
; tempreg? and TBLH in this example the data “1AH” is
; transferred to tempregl and data “OFH” to register
; tempreg?2

org OFOOh ; sets initial address of program memory

dc 00Ah, 00Bh, 00Ch, 00Dh, O0OEh, O0OFh, O0l1Ah, 01Bh
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BS86B12A4-3/BS86C16A-3/BS86D20A4-3
# LED/LCD 3513055 A/D Z#5# Flash 2 5 %]

HOLTEK i ;

IR R
Flash ZYF2 747 fifs A5 4@ A6 FH P A5 0 b xof [ — 85 1 EAT 78 1A BB M EK
35k, HOLTEK H# HLIR I 4 23k D IE L BEs T e P AR AT 1 et sk
R T IEs (0 5 HLCs P (7] LB AR — RSt B, 5 i B BdEAT R e (4 S8 T A A
FPiRes . FEJERG 25 BRECE AR BRI B0 T 7 (3 M DR A P N o i o

Holtek SR EE5IHIZFR | MCU LIRS BIZ TR IngE
ICPDA PAO AT RS ON /
ICPCK PA2 R AT S A
VDD VDD M
VSS VSS Hiy

O P N BB RE 7 A7 fifs 745 A1 EEPROM £7fif 25 8 v] DL I 4 28 (182 L AE 2 AT ek
Forb PAO I T804 B3 47 T aRE 1A%, PA2 FHTHR AT SN, P TR IR, &
FrAELRJE S B TEAR (8 0 TRt SRS A HRYE L, K 2 1T S 25 SOk 4t
FER SRR, s ds 2 H] ICPDA Al ICPCK JAVEEAT Hds A e ek, M
WIS R IX A ST E B B I e

Writer Connector MCU Programming

Signals Pins
writer_vbD | () VDD
icPpA | O PAO
iceek | O PA2
writer_ vss | (O) vss

To other Circuit

T * ATREN BB A . A O BN A R T 1kQ,  #  HUA  HLA 23N T InF .
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# BS86B12A4-3/BS86C16A-3/BS86D20A4-3
HOLTEK # LED/LCD 5501055 A/D 28755 Flash £ 5%

B £

EV % Ji BS86BVI2A. BS86CV16A-3 1 BS86DV20A-3 H| T BS86B12A-3.
BS86C16A-3 1 BS86D20A-3 H. /i AL 1/ H. Ik EV it F #& 4t A L i i o) g

(OCDS—On-Chip Debug Support) F T I &EFEF I H UK. BT A L
WINAE T, EV O K AISEPRf FHLAEIRE L)L T 2 IFA . H P
OCDSDA #i1 OCDSCK 5| J{i%E#: 4 Holtek HT-IDE JF & T.5., MIISZIL EV {855
X S Br BR AL R4 . OCDSDA 5] il 4 OCDS U5 / Hb bk 4 N / % H 0,
OCDSCK 5|75 OCDS B & ANl 2 EV O it AT W, sEhss A
HL OCDSDA #1 OCDSCK 5|l _Ef et HIhge e sk, B TXP 4> OCDS 5] i
5 1CP 51 3L H, [Rb e 2 e S i 475 FH /F Flash /746 83 Bk 51 . 25T OCDS
IHEEIVE4RAIR, 155 % “Holtek e-Link for 8-bit MCU OCDS User’ s Guide”
A

Holtek e-Link 5|B)&FR | EV i/ 5B R IngE
OCDSDA OCDSDA Fr B E AT R / bk g N / far
OCDSCK OCDSCK Fr BRI BN
VDD VDD M
GND VSS s
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BS86B12A4-3/BS86C16A-3/BS86D20A4-3
# LED/LCD 3513055 A/D Z#5# Flash 2 5 %]

HOLTEK i ;

BRI
AR 3R A TS 1) 8 (i RAM PO FRAZRA 28, POl 71 I S0

A

BRGNP X, S — B R R R T R R A it ds . IX ML 2R A7 88 A [l e
FiHbht H 5 8 MR IERREAE S DIA G . K 2 Rk T B 27 A7 7 #0 n] 7R F2 7 42 i
THEBRIR SN, (BA S LRI AR H P IR 56 3 0 Bl A g
R — &R, IR s N AT RO S N
BARAF a9 0 A4 T4 Sector, ek T B 23 A7 i #% Hh ik Y 9 00H~7FH,

YIRTFERT A Sector #E1719], AbT 40H Hihk[) EEC 3478520 X BEAE Sector 1 HH gl
Pim 3. YIS [ BB A7 4% 28 Sector AJ I8 ¥ B IE A I AEA% 2818 4HE 2B .

FT A B R ML B A7 it 2 1 S i B R 2 00H .

General Purpose
Data Memory

7FH

& P A YR INaE IR F 14 ES BRYEEERS
F | aE Sectors e Sectors
Sector 0~2: 00H~7FH Sector 0: 80H~FFH
BS86B12A-3 | 384x8 | (40H il () EEC Zif7#% R g | 384x8 | Sector 1: SOH~FFH
’F Sector W A ector 2: ~
7E S 1 HREvsA ) S 2: 80H~FFH
Sector 0~3: 00H~7FH RONURIR R
BS86C16A-3 | 512x8 |(40H Huhikf) EEC %4725 HAE| 512x8 Sector 2+ SOH~FFH
7E Sector 1 HHUII) Sector 3: 80H~FFH
Sector 0: 8O0OH~FFH
Sector 0~5: 00H~7FH s
BS86D20A-3 | 768%8 |(40H Ml ] EEC % /748 R At 768x8 Sector 3. SOH-FFH
£ Sector 1 Vi) ) Sector 4: 8O0OH~FFH
Sector 5: 80OH~FFH
00H
Special Function
Data Memory EEC ] 40H in Sector 1

80H

FFH Sector 0
Sector 1

Sector N

N=2 for BS86B12A-3; N=3 for BS86C16A-3; N=5 for BS86D20A-3

KRGS LE1
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# BS86B12A4-3/BS86C16A-3/BS86D20A4-3
HOLTEK # LED/LCD 5501055 A/D 28755 Flash £ 5%

HIEFHIRTU

L RFA AR BB 44K, BB v H T a7 25 0017 6 X 45 41
S T H Y A7 % 2% BT 75 1Y Sector A& 3@ 14 MP1H 5 MP2H 77 17 4% 45 &, 1 Fr ik
Sector [ 5 — FHE A7 fitg a4 bk 48 FH (R) 482 S0k 15 im0 7 KBS, JE IS MPIL 8 MP2L
WAL ARIRE o

HHEF U] T Sector, 18 AH N 48 4 1T LA hb BT Rl B9 B0 A7 i 2%
XA, T 1] B e A7 2847 T Sector 0 4N AT ] B4 47 1if %8 Sector, ¥ J&
B4 AR (a3 S0k oy SUH Sk U5 R B A7 2% . ARAETR SR BIE A R E X
ST RIS P IR R “m” , HEFE AR AR, mE
#7R Sector, KT TR ~T5 € Wk,

18 IR i s

PP (0 B AR P 75 2 — A3/ SRR X, Lkt I il T ARt A7 A A 1
2 RAM [X 45k 5t A 308 FHRCHE A7 il 4 o XA B8 A7 fif DX Rl LA o BEAT B2 O S
NHIERAE o A R AL 3R 8 2 TR AN Sl A7 A8 LAy BB B A, ARG (88 1
PP AE B A7 i 2 W EAT R4 A
IR I RE MU TR 25

XA DI B A7t 25 2 AP R PR AT A 48 10, IR LS5 A7 3 5 0 A ALY IR 4R A
HYMK, REHFHAH/T AT RGN, HA SR 805 Ry X fe i
B, R HIN A SE A REFRII B A A8 a0 ZERE 2, R
TR & X A7 it 8 HH R g SR IE BEAT SR KR 1] “00H” .
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BS86B12A-3/BS86C16A4-3/BS86D20A4-3
# LED/LCD JEZ)T5E A/D Z#E 5 Flash £ /58]

HOLTEK i ’

00H
01H
02H

04H
05H

07H
08H

0AH
0BH

ODH
OEH
OFH
10H
11H
12H
13H
14H
15H
16H
17H
18H
19H

1BH
1CH

1EH
1FH

21H
22H
23H
24H
25H
26H
27H
28H
29H
2AH
2BH
2CH
2DH

2FH
30H

32H
33H

35H
36H
37H
38H
39H
3AH
3BH
3CH
3DH
3EH
3FH

Sector 0~2

IARO

MPO

SLEDCO

SLEDCA1

WDTC

TBC

PSCR

EEA

EED

PB

PBC

PBPU

SIMTOC

SIMCO

SIMCA1

SIMD

SIMC2/SIMA

USR

UCR1

UCR2

BRG

TXR_RXR

ADRL

ADRH

ADCRO

ADCR1

ACERL

TMPC

SLCDCO

SLCDC1

SLCDC2

LVDC

IFS

PC

PCC

PCPU

CTRL

40H
41H
42H
43H
44H
45H
46H
47H
48H
49H
4AH
4BH
4CH
4DH
4EH
4FH
50H
51H
52H
53H
54H
55H
56H
57H
58H
59H
5AH
5B8H
5CH
5DH
5EH
5FH
60H
61H
62H
63H
64H
65H
66H
67H
68H
69H
6AH
6BH
6CH
6DH
6EH
6FH
70H
71H
72H
73H
74H
75H
76H
77H
78H
79H
7AH
7BH
7CH
7DH
7EH
7FH

Sector 0, 2 Sector 1

EEC

TKTMR

TKCO

TK16DL

TK16DH

TKC1

TKMO16DL

TKMO016DH

TKMOROL

TKMOROH

TKMOCO

TKMOCA1

TKM116DL

TKM116DH

TKM1ROL

TKM1ROH

TKM1CO0

TKM1C1

TKM216DL

TKM216DH

TKM2ROL

TKM2ROH

TKM2CO0

TKM2C1

CTMOCO

CTMOCH1

CTMODL

CTMODH

CTMOAL

CTMOAH

PTM1CO

PTM1C1

PTM1DL

PTM1DH

PTM1AL

PTM1AH

PTM1RPL

PTMIRPH

PTM2C0O

PTM2C1

PTM2DL

PTM2DH

PTM2AL

PTM2AH

PTM2RPL

PTM2RPH

[]: Unused, read as 00H

BS86B12A-3 Hk MRS Faa Al
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BS86B12A4-3/BS86C16A-3/BS86D20A4-3
# LED/LCD 5501055 A/D 28755 Flash £ 5%

HOLTEK i ’

Sector 0~3 Sector0,2,3 i  Sector 1
00H IARO 40H EEC
01H MPO 41H PD
02H 1AR1 42H PDC
03H MP1L 43H PDPU
04H MP1H 44H TKTMR
05H ACC 45H TKCO
06H PCL 46H TK16DL
07H TBLP 47H TK16DH
08H TBLH 48H TKCA1
09H TBHP 49H TKMO16DL
0AH STATUS 4AH TKMO16DH
OBH SMOD 4BH TKMOROL
0CH I1AR2 4CH TKMOROH
ODH MP2L 4DH TKMOCO
OEH MP2H 4EH TKMOC1
OFH INTEG 4FH TKM116DL
10H INTCO 50H TKM116DH
11H INTC1 51H TKM1ROL
12H INTC2 52H TKM1ROH
13H INTC3 53H TKM1CO
14H PA 54H TKM1C1
15H PAC 55H TKM216DL
16H PAPU 56H TKM216DH
17H PAWU 57H TKM2ROL
18H SLEDCO 58H TKM2ROH
19H SLEDC1 59H TKM2CO0
1AH WDTC 5AH TKM2C1
1BH TBC 5BH TKM316DL
1CH PSCR 5CH TKM316DH
1DH 5DH TKM3ROL
1EH EEA 5EH TKM3ROH
1FH EED 5FH TKM3CO0
20H PB 60H TKM3C1
21H PBC 61H CTMOCO
22H PBPU 62H CTMOC1
23H SIMTOC 63H CTMODL
24H SIMCO 64H CTMODH
25H SIMC1 65H CTMOAL
26H SIMD 66H CTMOAH
27H SIMC2/SIMA 67H PTM1CO
28H USR 68H PTM1C1
29H UCR1 69H PTM1DL
2AH UCR2 6AH PTM1DH
2BH BRG 6BH PTM1AL
2CH TXR_RXR 6CH PTM1AH
2DH ADRL 6DH PTM1RPL
2EH ADRH 6EH PTM1RPH
2FH ADCRO 6FH
30H ADCR1 70H
31H ACERL 71H
32H TMPC 72H
33H SLCDCO 73H
34H SLCDC1 74H
35H SLCDC?2 75H PTM2CO
36H SLCDC3 76H PTM2C1
37H LVDC 77H PTM2DL
38H 78H PTM2DH
39H PC 79H PTM2AL
3AH PCC 7AH PTM2AH
3BH PCPU 7BH PTM2RPL
3CH 7CH PTM2RPH
3DH CTRL 7DH
3EH 7EH
3FH 7FH

[]: Unused, read as 00H

BS86C16A-3 457k MR F %5451l
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BS86B12A-3/BS86C16A4-3/BS86D20A4-3
# LED/LCD JEZ)T5E A/D Z#E 5 Flash £ /58]

HOLTEK i ’

Sector 0~5

IARO

MPO

IAR1

MP1L

MP1H

ACC

PCL

TBLP

TBLH

TBHP

STATUS

SMOD

IAR2

MP2L

MP2H

INTEG

INTCO

INTC1

INTC2

INTC3

PA

PAC

PAPU

PAWU

SLEDCO

SLEDC1

WDTC

TBC

PSCR

EEA

EED

PB

PBC

PBPU

SIMTOC

SIMCO

SIMC1

SIMD

SIMC2/SIMA

USR

UCR1

UCR2

BRG

TXR_RXR

ADRL

ADRH

ADCRO

ADCR1

ACERL

TMPC

SLCDCO

SLCDC1

SLCDC2

SLCDC3

LVDC

PC

PCC

PCPU

CTRL

7FH

Sector 0, 2~5 Sector 1

EEC

PD

PDC

PDPU

TKTMR

TKCO

TK16DL

TK16DH

TKC1

TKMO16DL

TKMO016DH

TKMOROL

TKMOROH

TKMOCO

TKMOCA1

TKM116DL

TKM116DH

TKM1ROL

TKM1ROH

TKM1CO

TKM1C1

TKM216DL

TKM216DH

TKM2ROL

TKM2ROH

TKM2CO

TKM2C1

TKM316DL

TKM316DH

TKM3ROL

TKM3ROH

TKM3CO

TKM3C1

CTMOCO

CTMOC1

CTMODL

CTMODH

CTMOAL

CTMOAH

PTM1CO0

PTM1C1

PTM1DL

PTM1DH

PTM1AL

PTM1AH

PTM1RPL

PTM1RPH

TKM416DL

TKM416DH

TKM4ROL

TKM4ROH

TKM4CO0

TKM4C1

PTM2CO

PTM2C1

PTM2DL

PTM2DH

PTM2AL

PTM2AH

PTM2RPL

PTM2RPH

[]: Unused, read as 00H

BS86D20A-3 457k B Fli%=s 4514

Rev. 1.30

41

2016-06-30



# BS86B12A4-3/BS86C16A-3/BS86D20A4-3
HOLTEK # LED/LCD 5501055 A/D 28755 Flash £ 5%

IR I))

REF1FeR

KBS 5 IR T BE 25 A7 4 AR TR AE A R Dh RE T i iE, (B LA H A S /R AL
I

B EH 722 - IARO, IAR1, IAR2

[B] 2 F-hEF 17 4% TARO. TAR1 1 TAR2 Hystisik B A T HE A5 X, (HHEFFEE
SERR A E R RE . TR] 2 S0 00 O VR UE VRS AT R R AT AR R, DABUR
NCSEBR A g bl 1 BB A RS S0k s I S hEE A 2% TARO. TARI A
IAR2 FHAEMIENE, W57 2848%T MPO. MP1L/MP1H 5 MP2L/MP2H 15
TE W AF A 28 Ho bk P2 A 5 B AL / S . eI R 2 BT L, TARO A1 MPO A
LA Ia] Sector 0, 1fj IAR1 A1 MPIL/MP1H. IAR2 1 MP2L/MP2H W] LAiJ7 [l 4F-{A]
Sector. K AiX Lk |8 4% T ht %5 A7 25 AN & SEFRAFAE Y, EAZ B IR [E] “00H” )
B, M E S N A R A AT A 0

7i%28454t - MPO, MP1L, MP1H, MP2L, MP2H

ZET R AN RS S84, BI MPO. MPIL. MPIH. MP2L 1 MP2H. Hi
TiX e d5 R A At A% REAZ T B 1) FF A7 8y — g e, DALt 7 — 4~ F
HEANEE B B A BT . A 842 -0 FF A7 2 AT AT AT BB, B R L )
S Br b bk R A7 A% B T BT fa € k. MPO. TARO FH-F1Ji 9] Sector 0, i
MPIL/MPIH 1 IAR1. MP2L/MP2H F1 IAR2 7] f2 4 MP1H B¢ MP2H 2 17 #% ij
5] T 1) Sector. B3 - bk i AH ¢ IR 20 4 A7 4if 25 5 Wb 38 25k U iR B 1 508
Sector,

PLF 6] 50 Bt frT 3 e — N A5 4 RAM HbHE (R X B, 411 2535 2% 8 bk
adres1 %] adres4.

B2 3 A2 24451

e Example 1

data .section ‘data’

adresl db ?

adres2 db ?

adres3 db ?

adres4 db ?

block db ?

code .section at 0 code

org 00h

start:

mov a,04h ; setup size of block

mov block,a

mov a,offset adresl ; Accumulator loaded with first RAM address
mov mp0, a ; setup memory pointer with first RAM address
loop:

clr IARO ; clear the data at address defined by MPO
inc mp0 ; increment memory pointer

sdz block ; check if last memory location has been cleared
jmp loop

continue:
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BS86B12A4-3/BS86C16A-3/BS86D20A4-3 #
# LED/LCD I550I055 A/D 20551552 Flash £ /57] HOLTEK

e Example 2
data .section ‘data’
adresl db ?
adres2 db
adres3 db
adres4 db
block db
code .section at 0 ‘code’
org 00h
start:
mov a,04h ; setup size of block
mov block,a
mov a,0lh ; setup the memory sector
mov mplh,a
mov a,offset adresl ; Accumulator loaded with first RAM address
mov mpll,a ; setup memory pointer with first RAM address
loop:
clr IARI1 ; clear the data at address defined by MP1L
inc mpll ; increment memory pointer MP1L
sdz block ; check if last memory location has been cleared
jmp loop
continue:

EACIEREC IR IV RN

fE_EmRg T — SEAE R, BIFBCH 1€ RAM Hidlk.
R RAESEIZT UIERF 2501

data .section ‘data’

temp db ?

code .section at 0 ‘code’

org 00h

start:

Imov a, [m] ; move [m] data to acc

lsub a, [mt+1] ; compare [m] and [m+l] data

snz c ;o [m]>[m+1]7?

jmp continue ; no

Imov a, [m] ; yes, exchange [m] and [mt+l] data

mov temp,a
Imov a, [m+1]
Imov [m],a
mov a,temp
Imov [m+1l],a
continue:

o “m” AL T AT AT EHE A7 A 25 Sector I — bk, #1401, m=1FOH 3/~ Sector 1 H 1) b hiE
0FOH.
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# BS86B12A4-3/BS86C16A-3/BS86D20A4-3
HOLTEK # LED/LCD 5501055 A/D 28755 Flash £ 5%

Z/ngE -ACC

SHEA B ALk, Rnas 2 S EER, H5 ALU e s ®a sk
%, A ALU B3Iz B4 RSB INAAE ACC Blngs B, 2%H B,
ALU DA RFUGHAT Whne « AL IS S, $ 45 15 N BB 7 i35
XA 2 R 7 4 5 RS [R] ) A 4 . g ANECE AL 36t 20 21 RN 28 1 I s
GEAFThRE, IR & 5 U — AT A2 A 0 — A A7 28 2 (AL & B
BT 25 A7 s < (RIS RE B ERAL 6 55dis ,  [RI bbb 2 it R nas kA& 1 ¥ .

BRI HHERFTIHER - PCL

N T RPN RE PR DR, FR PP T SO R 1 B LA M A 4% R R T
BEDXI N, R 7 Al xt Bhar A7 A AT R4, AR 5 1) LR % B e R P stk
H#:45 PCL % A7 ae WU EHG T SOFE e ELIR R SR e A7 i o (R % — ik, 2R el
TR A AT S ALK, A R SR VR AE A TR Py A7 4V Bl b AT Bk %, 1T
MfF X PR, BERESEA AT A .

#1728 - TBLP, TBHP, TBLH

X =ANEF IR I RE 25 A7 28 3 ARG AERE A7 0 2 P 10 R AE #E 4T #4F . TBLP 1 TBHP

RRKEIGED, TR R EE G P HRE o BT A DA AR AT ] AR BLEE AP

TREMLA & E, BT e AT Ly dn “INC” B “DEC” 84 T iitAs, iX

SRR AL T — P T PR VR RS B AT . AR R A AT 2 A,

FAGEIE = W AAECE TBLH /. AR B2, RREPR R Syifkit

B 3 8 s sk

R7ASF 728 - STATUS

X 8 AL PIRA AR SC kb CZAREAL. FHRENL (Z2) FALFRESL (O).

A BT bR B AL (AC). i AR EAL (OV). B 1EFr &AL (PDF) A& [0 & I 2%

i AR EAL (TO) k. XEEH AR / @R RGBT b &AL R RIE % B

HLIIBATIRAS

7 PDF 1 TO br&Abh, IREGFAFREH NG L KER o A7 88— FE o] DL 2

AR, AR EE S N FPRSF A8 AL MAE TO 5 PDF brEfi. FHAh, FATA

FEL G, SRETERERMNEBEATRESBAAFRNER. TO brEM R 2

ZRG Ed. BIME T “CLR WDT” 85 “HALT” 15450, PDF Fr

B R SZ AT “HALT” 5 “CLR WDT” {54 8R40 L i .

SC. CZ. Z. OV. AC H C bpEALIEH R i T iz BERPIRES .

e SC: M OV 5HAT+e 42 #/E4:E | MSB #47 “XOR” Frfggs .

o CZ: ANFEFEAAF R EA HIEREL B VM RHE S F 8 € X5y .

o C: YINEizEME By Ak Ar, Bk B g Bka = A EAn, N c
W BAL, BN CHEE, R C eyl o R ALTE 2 B .

o AC: P ImEis H M as B A kA, Bk s s JE a4 Rk E
PRSI, AC #EEAL, BN AC #EZE.

o Z: YHAMZHIEHLREEN, ZWEN, BN Z#HiEE.

e OV: HiZHERFWAIAIRE TG RN 1K, OV HEL, BN OV
WEE .

e PDF: Z4: L HE#4T “CLR WDT” 54 2:1& % PDF, 1M 4T “HALT” #§
4|2 &AL PDF.
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BS86B12A4-3/BS86C16A-3/BS86D20A4-3 #
# LED/LCD I550I055 A/D 20551552 Flash £ /57] HOLTEK

TO: A4 AT “CLR WDT” & “HALT” {64 &A% TO, 124 WDT
i & B AL TO.
FAN, BN AR WRR BT PR R, CRESFABASESENE
HEARARAT . AR S TR N 752 EEA H TR i RE OIS S A 2 10 E
W) 5 VAR TR ) 25 SO E A R i AT o

STATUS ZF 1788

Bit 7 6 5 4 3 2 1 0
Name SC CzZ TO PDF oV V4 AC
R/W R R R R R/W R/W R/W R/W
POR X X 0 0 X X X X
“x” NARA
Bit 7 SC: M OV 5Y4Hifa S #AE 4 5 MSB 4T “XOR” Fifis
Bit 6 CZ: A[AFBAA[FbR SO AL,

% SUB/SUBM/LSUB/LSUBM 84, CZ 4T Z p&fi.
%} ¥ SBC/SBCM/LSBC/LSBCM #§4, CZ %+ E—> CZ #p &5 a7 Ehr &
ST “AND” FTf3gs R, s HHEE4, CZ brEN LW,
Bit 5 TO: & 1 i bs EA47
0: R4 FEEHIT “CLRWDT” 8 “HALT” #6845
I: A0 B RA
Bit 4 PDF: EishrENL
0: R4 T “CLR WDT” #8545
1: $4T “HALT” $54

Bit 3 OV: i HhrELL

0: JCimH

1: BHEEE R P AR S T B g BN 1
Bit 2 Z: FhRELL

0: HARBEHIZHERATNO
1: HARBEHIZHER N0
Bit 1 AC: FBE A AR EAL
0: JChEHEAL
1: AEMVEIEH AR DAL= A 1 ) s DU AL, BRI I8 AR DU AL AS K 2R I
e DU 7 5 o7
Bit 0 C: ik
0: JTitfr
L: GSRTEIMEIE SR 85 =28 7 Rk, SRTEpydE v 45 AN R A A A
C WAL A7 48 2 52 o
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# BS86B12A4-3/BS86C16A-3/BS86D20A4-3
HOLTEK # LED/LCD 5501055 A/D 28755 Flash £ 5%

EEPROM 1B 7 1if 25

R F B HLE— AR 2 N 2 EEPROM B(¥E 7 2%,  “Electrically Erasable
Programmable Read Only Memory” Jy LA A] g fe A s et e, 1T ILAES %
AR 4R, R AE L R FEL TR AR 0 N AR A 2 A IO BB D SR DR A S 2 o IXPAF
i X4 & 7 ROM Z¥ (6], St # Ry n 7 vF 28 S HHl 2. EEPROM #]
AR RAEAE P i 5 . (A H PR EEUE . RARE S HEH e mE R
55, EEPROM MR B HURN 5 NI it £ A% ) B f] £

EEPROM #iEFEES 45

EEPROM (A7 it 23 25 8N 64 X 8. T Wit 77 305 F2 7 A7 i 2% A ELIE A7 i 2%
ANE, FHAREG TR A iE4 T8k, fH Sector 0 HF ) — A~ Hhhk Al
B 7 4745 UL Sector 1 W — /N 27 /745, 7 LASZELXT EEPROM [ B4y

BEEEAE,
BRNES BE ik
BS86B12A-3
BS86C16A-3 64%x8 00H~3FH
BS86D20A-3
EEPROM & 7788

H ZABAF 25120 5 EEPROM BUH A7 fifi 75 2 (£ 1E, HbhE 71785 EEA. 4L
Yi % 17 %% BED J 354 %i 47 %% EEC. EEA A1 EED 7 T Sector 0 1, B AITRE1E I
TR DI R S AR B — R BB VT 0. BEC A7 T Sector 1 H1, ANREMY B 414 1],
IV fEiE T MPIL/MPIH #1 IAR1 8{ MP2L/MP2H Fl TAR2 #H47 (A5 B B 5 N o
T EEC #2743 T Sector 1 H1ff] “40H” , 7E EEC #7245 L AT Ao i 4E
AT HT, MPIL B MP2L AZ05G %A “40H” , MP1H 5{ MP2H #¢i% N “01H” .

HEes i
AR 7 6 5 4 3 2 1 0
EEA — — D5 D4 D3 D2 DI DO
EED D7 D6 D5 D4 D3 D2 DI DO
EEC — — — — | WREN | WR | RDEN | RD

EEPROM Z7788%5%K

EEA H53%
Bit 7 6 5 4 3 2 1 0
Name — — D5 D4 D3 D2 Dl DO
R/W — — R/W R/W R/W R/W R/W R/W
POR — — 0 0 0 0 0 0

Bit 7~6 FENL, RN “0”
Bit 5~0 ¥4 EEPROM Hbhi-
##% EEPROM Hidil Bit 5~Bit 0
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BS86B12A4-3/BS86C16A-3/BS86D20A4-3 #
# LED/LCD I550I055 A/D 20551552 Flash £ /57] HOLTEK

EED %7788
Bit 7 6 5 4 3 2 1 0
Name D7 D6 D5 D4 D3 D2 DI DO
R/W R/W R/W R/W R/W R/W R/W R/W R/W
POR 0 0 0 0 0 0 0 0
Bit 7~0 ¥4 EEPROM %45

EEC F77:5

4 EEPROM %4 Bit 7~Bit 0

Bit

7 6 5 4 3 2 1 0

Name

— — — — WREN WR RDEN RD

R/W

— — — — R/W R/W R/W R/W

POR

— — — — 0 0 0 0

Bit 7~4
Bit3

Bit2

Bit |

Bit0

RES, N €07
WREN: ##i EEPROM 5 ffi it

0: FRAg

1: fHgE
LA AR EEPROM 5 G647, [M%Hs EEPROM 5 #:1E 2 B i K LA & e o
B IEZ S, AR LA £dE EEPROM 5 #4E .
WR: EEPROM & 5l fi7

0: AR

1: SEAE %
A7 N EHE EEPROM S5 147, S FFE 50 A7 B b 0 5 A . 5
S5 JE, MR ESEIAE T . 24 WREN REEREN, MALE SR
RDEN: #fii EEPROM if# it fir

0: FRfE

1: fFgE
AT % EEPROM B2 REN7, [AI4UHE EEPROM B2 4F 2 i 75 4 A B & e
B BTG ES, AR IE [ 4E EEPROM B2#4E
RD: EEPROM 4% 47

0: A AL R

1: BEEFAIAA R
AL A %S EEPROM BR% A, H R FE P8 I AL B ol oS S R I . 13RI
SR, WA AEE . 24 RDEN R 268 @it i B s et

VE: fE[A—2%454 % WREN. WR. RDEN 1 RD RHEFKTE N “1”7 . WR H1 RD ARE [E I
E?\j “1” o
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# BS86B12A4-3/BS86C16A-3/BS86D20A4-3
HOLTEK # LED/LCD 5501055 A/D 28755 Flash £ 5%

M EEPROM iZENE 1R

M EEPROM it U 4, EEC %3 A7 4% (¥ 328 RE A7 RDEN g & v LA A 32
Hife, EEPROM it HU K4 3 ik 56 TN EEA w7 /743 . # EEC W fFas
(¥ RD hrpk &, — AN ST IR. % RD (2 8 v RDEN L Kb %
BIWAGEIF AL RAE . A ISR, RD A0 BaEHRN “0” , BdEAT LA
EED 73 77 #8 H H . $afs 78 H e 132 5 A SAT DR — ELOR B /E BED 75 47 &%
o AR R R W) RD A2 DL 52 B0 vl DAAT b bl i

5##EF] EEPROM

545 2 EEPROM, EEPROM H 5 A¥#fE 1)l E6 TN EEA Zifide, 5
AN W% s 75 42 N\ BED {7284 . EEC & 7ayH 1S ff g i WREN 6 & s LA
{FRE S IhRE, SRJG EEC ZfEas i) WR A7 LB B DT IR S H4E, X P4TE
L M AESPAT . LR BAL EMI 755 AR N 9 0E %, 5 AT G H
B HAFRE . 457 WR A7 C B NS WREN b R uk % B WA BT S HE. T
1] EEPROM 5 A& — W 8, S8RV RS2 550, s S
A EEPROM [ i} [8) K A By 2838 . A 3l ik %8 1) BEEC 25 17 #% 7 1) WR o2 85 A K7
EEPROM 5 H Wt At 5 J& H & B e hle #75 FE HASE A, WR A% H 305 BN

“0” , JEEH P EEREC S N EEPROM. K, MNFFEE S WR A LU &
GRS K.

5RiP

By IE R B N BRI LR JUR . B AL b o s 43 ) 27 A7 4 P 10 5 45 R 7 K
BB DR 4T 5 NBE . LS PGSR RN | #1T B 748 MP1H 8, MP2H
HEN 07, XEWEBIEIAMEIX Sector 0 k. H1T EEPROM 5l 27 17
FALT Sector 1 HY, IXIEIN T X SHAEM ORI G it . 78 1L FE P EEE P fR s
) 25 A7 2% TP 10 S A e 2 Bl TS BRI RE 7 1B S IR 1 5 4

EEPROM i

EEPROM 5 J& {145 % )5 K5 7= 4= EEPROM 5 R K, 75 56 ik ¥ B A 5% b Ik 25 17
#%11) DEE {2 f#i § EEPROM 7. 4 EEPROM 5 i #1453, DEF i R bx E 4L
Yp B, A5 SR EEPROM H WA B8 HL AR AT R 17100 T 4 Bk A A . (1)
EEPROM i) & 1447, 24 Wil 2, EEPROM i ihs &AL DEF ¥ H 3l
=R DAS

mWIEEEEM

IR REIEA ST E S N EEPROM. 1E¥ A B EERN SAF 88 A7 8% 1F 7
Tl LI SR R ThBE . A7 oy TR AT 3 7271 AR A7 as th n] DLIE 553 & DABH 1 F N
EEPROM #% il & 77 28 A AEF) Sector 1. R KA LB, 5—AN& A E A7
DUKS: 7538 5 N B A2 75 1L A & % % FE 1 o

WREN 1. B4 J5, EEC ZFA7289 1) WR AL LB E AL, PLEGAR S & 1 1E 6t 3k
17o SRAAPATRIE R WAL EMI BAETESR, 5 R BT HUT 5 B A 558
AE. VER, HAHLARRIAE EEPROM 385 #AE 58 45 58 2 B iE N 25 PR B AR HR AR
3, 75U EEPROM i385 #/E K 9
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BS86B12A4-3/BS86C16A-3/BS86D20A4-3 #
# LED/LCD I550I055 A/D 20551552 Flash £ /57] HOLTEK

EFZH5)
o )\ EEPROM Hi BRI — 211K

MOV A, EEPROM ADRES ; user defined address
MOV EEA, A
MOV A, 040H ; setup memory pointer low byte MPIL
MOV MP1L, A ; MP1L points to EEC register
MOV A, OlH ; setup Memory Pointer high byte MPI1H
MOV MP1H, A
SET IARI1.1 ; set RDEN bit, enable read operations
SET IAR1.0 ; start Read Cycle - set RD bit
BACK:
SZ IAR1.O ; check for read cycle end
JMP BACK
CLR IARL ; disable EEPROM write/read
CLR MP1H
MOV A, EED ; move read data to register

MOV READ DATA, A

o S#1EZ| EEPROM - i3k

MOV A, EEPROM ADRES ; user defined address

MOV EEA, A

MOV A, EEPROM DATA ; user defined data

MOV EED, A

MOV A, 040H ; setup memory pointer low byte MP1L
MOV MP1L, A ; MP1L points to EEC register

MOV A, OlH ; setup Memory Pointer high byte MP1H
MOV MP1H, A

CLR EMI

SET IAR1.3 ; set WREN bit, enable write operations
SET IAR1.2 ; start Write Cycle - set WR bit

SET EMI

BACK:

SZ IAR1.2 ; check for write cycle end

JMP BACK

CLR IARI ; disable EEPROM write

CLR MP1H
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# BS86B12A4-3/BS86C16A-3/BS86D20A4-3
HOLTEK # LED/LCD 5501055 A/D 28755 Flash £ 5%

sk
AR R 9IR 3 A 8 5 AT AL ASE P 3 AR AR [R] B0 P i SR b SE B BE RV T I DI g R
Bt [0 R PR AR A5 AE S BE AT DA 7 T AT LB B il . IR S B2 i@t Ao &
IR FF A7 S 3K [ 58 ) o

SR R

ZRV A B HVE SN IRS 85, 00 B ML S & — AN AN IR 2%
PR aebr TVEN R BhIR, IOVENE T e iy 45 B 2L Th A E i) #3AR B f1g
WPBhYR . ANERYR T o 75 B — SE AN B AE, 10 AR R P AN P IR Y 2 AN 7 AT A
AhEE B . BRI m AR E RS R A R A R R H. ST
BS86C16A-3 Fl BSS6D20A-3 H. Fy #l, i 41 7 a3 i i it B e Dk . % A
REIRG e =t fe, HERGESMINE, RZIMR. shiETPTE
RGN BPRE A ML RIS G RE / THRELL, AR 5 ThFE UK

[ N FH A3k 0 R EE
BAEH =il AR IR 5| B
W& RC HIRC 8/12/16MHz —
=]
FALS M EBKE RC LIRC 32kHz —
BS86C16A-3/ e
BSS6D20A3 | 2T IR AR IR LXT 32.768kHz XT1/XT2
Has LR
ARG E

WRINB A ARG RS, SR EERG S AP MRS 8. &
R 8 N 8MHz. 12MHz Al 16MHz RC #E% %8 —HIRC, {KHERY 24 4k
#h 32.768kHz R —LXT P 32kHz (K IE IR 7 %% ~LIRC. i A & i sl ki 4z
Yt BN R G0 B Yk B 2 @ T 1 B SMOD & A7 #% 7 1 HLCLK {7 A&
CKS2~CKSO0 L E K], RGPl 1L FE .

TR 28 1 S2 BRI e Y5 AT DA B T LIRC, BOAEHRE Frdk (1 56 A HLEL S ph fic B 1k
T 8, K3 B 3 R G i B A #E B SMOD FF A7 #% 1) HLCLK o7 A
CKS2~CKSO {7 ¥ 8 ). 1HVER, PINRG A LA &5, Bl —A sl fn—

MR A o
High Speed Oscillator
fi —-I 6-stage Prescaler
fr/2
fr/4
'8 fsys
/16
Low Speed Oscillators /32
fr/64
LIRC >
fsus
LXT >
/( HLCLK,
CKS2~CKSO0 bits
Configuration
Option
TE: % T BS86BI2A-3, fy HAEKEH T LIRC, JCiHC E LI,
ARG THECE
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BS86B12A4-3/BS86C16A-3/BS86D20A4-3 #
# LED/LCD I550I055 A/D 20551552 Flash £ /57] HOLTEK

AEREIR RC #R3%88 — HIRC

Wi RC R #82 — MNEM I ARG IR 2%, A H BN E. W RC R
# _FHEFERINCH 8MHz, (H A —=FhE € f4i%: 8MHz, 12MHz A1 16MHz,
AT I O B R TR CTRL 2747 28 41 AU HIRCS1 A1 HIRCSO fi7 3 A3 £, & 7
)3 P B A7 1 LN S A IR AME B, (R IR RN Voo T DL
i) B AN ] RS2 o & B AR AR P

AEMEIR RC #x5%28 — LIRC

W 32kHz RGUIR G &2 — MRIIR G 5. X BT AL — 58 R RC Ik
Giew, EAE SV HLE N IsAT (SRR AE DY 32kHz HIE TS EoeiE. O F fE
TN REAT RS EL N B S A R AN i, AR AR A AR S R RS Ay
] L AN [ FR 52 i 2 A

SMER 32.768kHz g AR E S — LXT

Xt T BS86C16A-3 Fl BS86D20A-3 i 5 #l, #hiB 32.768kHz Sk Ik 3% % /& — 4>
AR 7 6%, 2t Bk Tk £, BB AR [ 2 4 32.768kHz, IHEHF XT1 Al
XT2 [8] 5] 06 40 3% 2 32.768kHz 1) SRR 7 2% . 7 B2 4130 FE FH A F 25 1% 32 3
32.768kHz ik LA BhiEe k. X T AR e BORAE MM R (dn & b, Al RE R E X it
JUHE RN BRI FE P2 AR R E PR AR M . 7E ARG R, LXT IR %883
T — B AR

P RGHNTN IRIRBE R, RGN B AR RTh#E. SARIMAE R Le N A, T
WA A/ ARERARE 20N AR ER 3 e I 25 ThRE, DL AURMESUAMO R 8, HE RS
IR

SR, T —2e ik, N T RIE RGIR IS s SR EEER, fREAMER AN
HEEA CLMC2, AAHESE LR SAEEA L. AN R 15
B Rpr AERATEHTS

— BB R I e XTU/XT2 R T LXT b2 /E 838 /O e eIt

DhaefE .
o 17 LXT k% 28 KA TARMIIN 8, XT1/XT2 IR FIAE — % /O Hal# H
BIHH IR .

o i LXT RV 25 T — Lot 4, 32.768kHz ShiAR N4 IER: S XT1/XT2 .
T HARR 2% ) R e PR R e s 7 R B PRS2, SRR B M HAH SR H
RELARM H, 25 DA R B AT 22 1) PR32 2 40 v R AT g 1 2 B WL

c1 Internal
_ _ XT1 Oscillator

[ Circuit
Rp Internal RC

nterna
32ZS§__T Oscillator
L4 . XT2 To internal

| circuits

C2

Note: 1. Rp, C1 and C2 are required.
2. Although not shown pins have a
parasitic capacitance of around 7pF.

SMER LXT #R57 7%
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# BS86B12A4-3/BS86C16A-3/BS86D20A4-3
HOLTEK # LED/LCD 5501055 A/D 28755 Flash £ 5%

LXT #%5%#% C1 1 C2 {&
RV IS C1 C2
32.768kHz 10pF 10pF
E: 1. CL A C2 BUEiUES %R
2. RP [ BUE N SM~10MQ

32.768kHz #3525 R (E

LXT &% =5 K IhFETh&E
LXT &% #5 7] DL TAEE PR S s s T AER =0, mlidid % B CTRL ZFf74%
W) LXTLP AR A7 455 5k ¢ .

LXTLP LXT T {E1&5
0 LY =F)
1 fRIh#E

40 LI 23 % LXTLP AR RGE JH 3 LXT R 4. EPREE s, LXT
IR e R R IF PR E TRk LXT R e e ledik)a, 7T LOdd i & LXTLP
RN ERENR IR . PR & 7] LLAKSRIEAT, LI FE HURE > T P 5 sl 2.
£ TAE AR 1) L AT F S FH 5 T, DR AR 1 — A e/ IME. N TR
RTike, ARG LR 2 )5, ERNHFE R LXTLP 2 “17 .

BOER ML, Joik LXTLP ALt 4, LXT kg —HiglE, ARKAZ
FEAR AR 3 3 Bl ] B

TR Fn R G AT
P4 1 N FH B SR B R WL B A e i I MR BE SR T REAR I ThAE,  IXFhop & 1) B R 7
A5 485 =X P Y A F P 8 P AT T A B T . T P B T T T () e o I ol 1 D TR
RZIRR. SRR A WL At e (EOE A BRE, eI E R LAY, P
A A A R LR E SR IRIG S A 1 RE / ThAELL .
R RT4h

T RGN B A ok B AR B £, SR R £y, I SMOD A7 2% H 1
HLCLK 17 K CKS2~CKSO0 7347k £ . it shk 3 HIRC JR¥% 8%, KM &%

AR JE R B BB BE £y, A fous BT, RATIRT S o] @ o Fid B e Ik ok B
LIRC 8¢ LXT #¥ e . H'C KRG EIEH Bk RGIR o 10700 £,/2~£,,/64 .
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BS86B12A4-3/BS86C16A4-3/BS86D20A-3

# LED/LCD 3513055 A/D Z#5# Flash 2 5 %]

HOLTEK i ’

High Speed Oscillator

6-stage Prescaler

fr/2

fr/4

fn/8

——— fsys
fr/16

fr/32

fr/64

fi
HIRC "
Low Speed Oscillators
i | urc >
fsus
LXT >
Configuration
Option

VE: 5T BS86B12A-3, fy, EHKE T LIRC, LHRACEIBIUER. BARGNEIE fys B £ 2 fius

A 4

HLCLK,
CKS2~CKSO0 bits

> WDT
> 12C Time-out
fsus R
fsys ——» frsc
Time Base 0
fsys/4 ———»
fH ————»
TBO0[2:0]
CLKSELO[1:0]
fsus R
f fi
SYS ———¥ Pse Time Base 1
fsys/4 ———»
fH ———»
TB1[2:0]

CLKSEL1[1:0]

RS PIEIR

BRI, IR SRR I T AR . DI, A NS EER SR it fi~f/04 HIBIE .

Rev. 1.30

53

2016-06-30



# BS86B12A4-3/BS86C16A-3/BS86D20A4-3
HOLTEK # LED/LCD 5501055 A/D 28755 Flash £ 5%

R TIRIEK

BAHUE 5 FASFE R AR, REAa e B S R4, AR B oA A 1 RE
ANTIAEE R T IEPEA R 9 TAERE . B HLIE S TARA PR, I A U
RERIA . FIARA 4 R TAERE: ARIRBE. B 0 A et 1 AT
JiHL CPU 2% IR BATT 4 FEHE

" WiER
TFES CPU fovs foun
IEH AR On f,~,/64 On
G 2 On fsun On
TN 0 Off Off On
TR 1 Off On On
PRHRARE Off Off Off

IEERN
4% B, X R ER TR —, B R AL RTA DhRER m] 78 A =C b se B
HARGH B — DR e R4, T HLIESE TSR A
HIRC ¥R % #5 . i 9% 3% 28 S 0] 3 70 o 1~64 AR5 L2, SEPR I L% B
SMOD %77 %8 F1 i) CKS2~CKSO0 7 2 HLCLK A7k $6 i, B HLAd =ik iR %
BT N FR SR b ] g A HLA

RiRER
PR IR R G b BB TE R B R, (BB R WL RS IE W TAE. 2 R i IR
KH fope B HAEMA R BT AR TR, EREHERT, £, %0,
RERAER
7E HALT #8447 /5 H. SMOD 77745+ IDLEN A AMKES, RGriE ARIREE .
TERIRAE T, CPUL & fy 12 IRIZEAT, B 1100 S Th B B iAo [ 34 Al
PLAE L,
TRIRN 0
1T HALT 45 4 J5 H. SMOD % 1 # 1 IDLEN {7 24 &, CTRL % 17 &
FSYSON {7 WiKES, RGN WK 0. EFWER 0, Rk,
A TE: K5 CPU.

SRR 1
AT HALT #5 4 J5 H SMOD % 17 % ' IDLEN {i 2 7%, CTRL % 77 4%
FSYSON £ A, REHAZHER 1. E2WN#ER 1+, CPUEIL, HE

At Philgs LA E ThRE. RN 1, RGIRG SRBHE1T, 1%
ARG a ] LAY ey B R SR 4 o
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BS86B12A4-3/BS86C16A-3/BS86D20A4-3 #
# LED/LCD I550I055 A/D 20551552 Flash £ /57] HOLTEK

=HFFEes
AAT4% SMOD H T4 il 5 7 HL A SR 8
SMOD %7725

Bit 7 6 5 4 3 2 1 0
Name | CKS2 | CKSI | CKSO0 — LTO HTO | IDLEN |HLCLK
R/W R/W R/W R/W — R R R/W R/W
POR 0 0 0 — 0 0 1 1

Bit 7~5 CKS2~CKS0: 4 HLCLK N “0” N & GeitBhidk 547

Bit4

Bit3

Bit2

Bit 1

Bit0

000: fys (LXT 5§ LIRC)

001: fy (LXT 8§ LIRC)

010: /64

011: £,/32

100: £,/16

101: £,/8

110: /4

111: f,/2
XA TR G A . %7 LXT 8¢ LIRC 4R 7 2342 At (19 R S8 2h 4,
T ASE Y AR 3 A ) AR R R G
KA, 524 “0”
LTO: RigIR% 2854 br £

1: wt%
A R R R St 2 hn AL, T RVKRIERRIRG BMERS LHEA
B4R S I RS E R oK. M ARGALT SLEEP RN, A& M. RGN Bh
K H LIRC ¥R 2%, S ym i 12 M E I, %5 R4 dhok 3 LXT 9=
Gites ROUMR %A O =T 1024 SRR B .
HTO: &R 4 54 bs £ 07

0: Ktz

1: mies
BT R R G IR Sl 2 hn AL, T 3R U Rl R SR T A B AR E ROk
WHREERG LHEAEAES, MERGRG SR EENEET. Hi,
A AE B R LB S SRR SR BN €17 o iZbm s p AR AR 3 Bl 2 bR
i}gﬂ%fjﬂﬂi}é%&iﬂﬁe HPRAS, #5AHH HIRC #R3% 48 M R 7% 15~16 NI 4f
<! Hj o
IDLEN: =R HIAL

0: BrAE

1: ffifE
A A RS HI AL, T YeE HALT 489307 a6 K AR . i e,
YF5 4 HALT $UT /R, SR PSS NBEA. % FSYSON fi ks, 1225 AR
1 o CPU £ IRIEAT, RGN Bl 4k 4 T 1E DR R 40 S B 4k 2 T 16 %
FSYSON M1k, fEZWEER 0 o CPU M RS Bl #K 52101847 35 A MK,
H LK AE HALT 45 43047 5 A RIREE K
HLCLK: ZRGehikEir

0: f,/2~£,/64 BY fop

1: f,
AT Tk 4 £ B £,/2~6,/64 3872 fos E N RSB0 A0 N w5 £, 1F A
AU, ORI L 4% £,/2~6,/64 B foup 1B N RGN 8. M ARSGN#hH £,
B £ IMRPEEARINT, £, K B B OC A DUEAR TG .
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HOLTEK i ;

BS86B12A4-3/BS86C16A-3/BS86D20A4-3
# LED/LCD 5501055 A/D 28755 Flash £ 5%

CTRL F 55
Bit 7 6 5 4 3 2 1 0
Name |FSYSON| — |HIRCS1 HIRCSO|LXTLP | LVRF DI WRF
R/W R/W — R/W R/W R/W R/W R/W R/W
POR 0 — 0 0 0 X 0 0
“x” NARFN
Bit 7 FSYSON: IDLE # T fyys #5047

Bit 6
Bit 5~4

Bit3

Bit 2

Bit 1

Bit0

0: BrfE

1: ffifE

FAEH, E2h “0”
HIRCS1~HIRCSO0: HIRC W4 e 547
00: 8MHz

01: 12MHz

10: 16MHz

11: 8MHz

S TS AP A 2 5 1 T AU o R T Bk T BT B MR AR B UARIAE

HIRC AR L
LXTLP: LXT {KI)#ESE 6L
0: P fE s
1: ARIhFERL
ZAAE T BS86C16A-3 Il BS86D20A-3 F L.
LVRF: LVR HAifpEAL
L e =T
e UL
AL R RS
WRF: WDTC ¥l %7 A7 88 A AR AT
P e
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BS86B12A4-3/BS86C16A-3/BS86D20A4-3 #
# LED/LCD I550I055 A/D 20551552 Flash £ /57] HOLTEK

TIERA %

FRHLATE B A TAEB R B U0, (95 P nl AR Y8 B 75 I B i AR O M RE /
hFett. AT, XA ML IR RS R A S S LR, AT A R AR
Bh UL/ TAE R, AEAd 4 208 A b S K H s Fr o FH 5 o

fAT B T, I i AR ORI S A% = TR) 1 D) A 75 138 B SMOD 1) HLCLK 47 f&
CKS2~CKSO {7 B e S8, 1 1E AR 2 / AR 20 5 R AR =X / 2= s =X E] o 17
22 H HALT 484528, 9 HALT 8 2 HUT /G, HA HL2 B N 2 R AL i fR
AR 1 SMOD & 47 %% H () IDLEN £ il CTRL & 47 %% [ FSY SON o7 1 52 ]
2 HLCLK A2 AR MG P, B B8R B i B £, 5 36 i IR £y/2~1,,/64
Y foupe AITEREOR E fous, MR BRI LIZ AT AT A RE . BRI AR
£,/16 F1 /64 PIESI SRR 40K 1EIE4T . AT RAR B 2o 1 3l HLEAS | LAE
LSRRI E Y A
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# BS86B12A4-3/BS86C16A-3/BS86D20A4-3
HOLTEK # LED/LCD JR51Ih5E A/D Zp# 4 Flash 2 5 7]

EEEATIRE(KIRER
ARABITTEIEFHEANSHEERGRZ 4, FHEB R, @t wE
SMOD & 728 H i) HLCLK £ “0” J CKS2~CKSO0 fii A “000” =% “001” ff
ARG e DI BB TERER N o RS FGE R SR s DL A AR
FH P AT AE X BB SR A &y (1 3V wp A e 75 v DU D FE HEL o
TR A A I Bh IR B LIRC 3 LXT R a8, R B R IX B4R 35 85 Fr A A =X
DI ai e R AR E T ok Zah{EH SMOD 77485+ LTO {742l .

CKS2 ~ CKS0 = 00xB &
HLCLK =0

IDLEN =0
HALT instruction is executed

IDLEN = 1, FSYSON=0
HALT instruction is executed

IDLEN =1, FSYSON=1
HALT instruction is executed
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BS86B12A4-3/BS86C16A-3/BS86D20A4-3 #
# LED/LCD JE51Ih5E A/D Z#4E Flash 2 5 1] HOLTEK

RIFEIRK Y2 E F1E
TEAGE R R Gi M LIRC 8 LXT (RIS RS 5 . VI B0 & il R G Bl iRk 3%
PRI IE M 7 B HLCLK 28 “17, i a] % & HLCLK {7 A “0” {H
CKS2~CKSO F#EHN “010”7 + “0117 + “100” .« “101” . “110” 5 “111” .
R B B AR S TR, A HTO A7 RS AT HEAT HIWT . iR
PR E R AT 15~16 ANEHeh E .

CKS2~CKS0+000B, 001B as HLCLK=0
or HLCLK=1

IDLEN =0
HALT instruction is executed

IDLEN =1, FSYSON=0
HALT instruction is executed

IDLEN = 1, FSYSON=1
HALT instruction is executed

HENRERIE

HENARARASE ) T B — M ——RN PP #UT “HALT” 840 R EFH 7
%_ESMOD HIDLEN iy “0” o 78 BB FHATZIES G, R4 LN
o ARG EPA £y B BME1IRIEAT, NMHEFEIEE “HALT” 844k,

o KUHEA7Aik 2% o I N RN 25 A7 2R DR A AT

o WDT ¥4 iE R 45 1L 1T .

o BN /i U R G AT .

o RS FAEE P T hr & PDF ¥4 B, FHI 1% H bR E TO KI5
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# BS86B12A4-3/BS86C16A-3/BS86D20A4-3
HOLTEK # LED/LCD 5501055 A/D 28755 Flash £ 5%

HEANZRERR 0

NN 0 T AE —F—— N HREF AT “HALT” 84505 BB 2
174% SMOD ' IDLEN £y “1” H. CTRL %172 F1 /) FSYSON fi7 5 “0” . £
R N PATIZIE S G, BRAER T :

o RGMEMEILIZLT, NMHFEFAFILTE “HALT” 844k, fy, W8I 4kSH21T .
o FUHE At 2% o I N RN 25 A7 2R DR 2 A

o 17 WDT 1#ifig, NIl WDT K#iis I E BT 465

o BN /B TR AR 2 AT

o IRETFAA AP E4RE PDF KBy Bk, B H bR E TO K bE .

HEANTRIEN 1

BN NER 1 A —F—— N AR AT “HALT” 845075 BB %
17%% SMOD ' IDLEN £y “1” H. CTRL %172 /) FSYSON fi7y “17 . f£
FRFA T PATIZIE S G, BRAETERW T :

o RGN BIAN fouy TFIE, NAREFFFILTE “HALT” 544k

o KUHE A7k 2% T I N 2 RN 25 A7 2R DR A A

o 7 WDT fifg, WDT K4t I F B ah 4.

o BN /i U R G AT .

o IREFAFLE T B 5 bR E PDF B4 B, FI 1% H bR E TO B85,

FHERAEEEW

H 3 E A LE N PR IR B3 R 2 10 2 2 PR K MCU ) FL e AR 38 S T REALR
ARERN A U2 G0 R 1 RSN 5 BT DA SRR v B 0 R VAT B
Pk, HERBIHEENA L ERIHEE. BOZRE R B A BRI /
H 5B P e BEL U N BT 0 0004 12 8 ] 28 1) v I R, RO SN 2 2
TG A IRV O S BORE I N . XN A AN R SR B, RO E AT
RES ARG IS, XL 5] JHt 25yt Bl A by A B A

T ANE TR R LB R ) VO S ER TiEk . ROREATT I E AR /M
HLLAPIRS B E AL E ) CMOS i N\ — 82 20T S LR SN i i |
ARG BOR B RER G IR G4 BOMIEHLRR R RS LA M .
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BS86B12A4-3/BS86C16A-3/BS86D20A4-3 #
# LED/LCD I550I055 A/D 20551552 Flash £ /57] HOLTEK

M fig

ARG NRIRE S 2 J5, AT Bl DU U 77 Qe i -

o PA [ &S

o RGiHHr

e WDT i H

7 WDT i th e, W2k A E T e i 88 R AL, 1 7 e i 77 Qo & fil |
g, A LLEDIR A S AE 2 TO Fil PDF i SR AW & (e e . 245 b sk,
PATTEBRE T IMEITES, £7EZ PDF; 47 HALT #54, PDF K4 E . &I
HrHE s i oK £ AL TO brB Ml RS0, X FhE A7 2 5 B A 7 1 Has f e
Hefasl, HebrEmEEEARS.

PA IR AR 5] IS AT LB I PAWU 2777 25 (0 A6 T PEVS ML ThAE . PA i 110k
MG, PRI “HALT” 82 R HEHAT. W KRGS R lmeis, W4Ew
FATRE R A BB—PRIEIL AL AHIC R IR A Bl A KT e HL HERR OV, AR
2AF “HALT” 184 2 G847, XMIE T, Mt REH k&3
Wi gE Bl EARJZE W DU 2 5 4 $UT . 28 RO AE: AR TR I B HLMEAR
Fiwh, WA PAE BB AT, A0 SRR HE AR B2 R AR 2 2 BT R TR B A B4
BB BN “17 5 DURE G Hp W () e Th REXE TE 3K

= MR g At 8] MR g At 5] Mg At E)
AR b (RERAERR) (ERESL0) | (ZRREER 1)
HIRC 15~16 HIRC J& 1~2 HIRC J& #A
LIRC 1~2 LIRC J& 1 1~2 LIRC J& it
LXT 1024 LXT J&H#1 1~2 LXT J&
wIEEEEM

ey AR a6 AR R A SST iH4ids . Hlan, & R G M ARARARE A nfe i,
HIRC Jk % %% MG AR R 3l o

A B LR BRAR SO i Jm E N IR AR, i R R a8 5 24> SST A
Mo f£ HTO 24 “17 Ja, A HUTEHIAT E %IEL. HRF, 55 fop BFBRORIE
T LXT ki as, LXT fkigas T REARASE 1, LUK TR & KR AR DO,
B AR A PATH LXT R 2 IE A4 -
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# BS86B12A4-3/BS86C16A-3/BS86D20A4-3
HOLTEK # LED/LCD 5501055 A/D 28755 Flash £ 5%

Al RERTES
B IV RSO Th A AE T D A 0 B ) T PR SR T O BT R
R A IE 6 S BBk B S M

EI VR ER SRR

WDT JE I g i Bk 5 T NI Bl fyys, 110 fous FEFR H LXT 8( LIRC 37 %
Feft, "OES A EETUR E . NSRS A LIRC FIM% K28 32kHz. 75 EiE
BIE, XANRERRI AR B R BARE Vo T AT S AN R AR . LXT R
e — AN 32.768kHz db RSt . B [T 58 B 2% 1 I YR T a0 45N 282"
DLARHEEE O %s B 1, 204t i WDTC %77 28 1) WS2~WS0 7 K e 72 .

B TRERSFERSFSR

WDTC #4778 H T4 4] WDT Zh g0 a8 Ao v B B IHIE R . Br 7 WDT il &
REAMEH e E AT R A G WDTC HI{E A4 01010011B.

WDTC FF725

Bit 7 6 5 4 3 2 1 0
Name | WE4 WE3 WE2 WEI WEO WS2 WSI1 WSO
R/W R/W R/W R/W R/W R/W R/W R/W R/W
POR 0 1 0 1 0 0 1 1

Bit 7~3 WE4~WE0: WDT ¥ {-45IA1
10101 5% 01010: 54
Hefl: MCU ZA7 (7% 2~3 4 LIRC Fm N E 7. )
W HLE AL WE4~WEO 5142, E 75 CTRL %1745 1 (1] WRF 5 &AL 2
W B AL
Bit 2~0 WS2~WS0: WDT i Hi i JE A7
000: 2%/fys
001: 2"fys
010: 2"%/fys
011: 2"%/fys
100: 2"/
101: 2"y
110: 27/
111: 2%,
X =74 WDT BRI A0, AITSEis WDT v H R i i) .

CTRL 7785

Bit 7 6 5 4 3 2 1 0
Name |[FSYSON| — |HIRCSI | HIRCSO| LXTLP | LVRF DI WRF
R/W R/W — R/W R/W R/W R/W R/W R/W
POR 0 — 0 0 0 X 0 0
“x” NARA
Bit 7 FSYSON: IDLE 30N foyg #2142
P B
Bit 6 KA, B4 “0”
Bit 5~4 HIRCS1~HIRCSO0: =i £k Ar
P s
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BS86B12A4-3/BS86C16A-3/BS86D20A4-3 #
# LED/LCD I550I055 A/D 20551552 Flash £ /57] HOLTEK

Bit 3 LXTLP: LXT {KI)#ESE B
P ey
Bit 2 LVRF: LVR E47iA5rENr
P ey
Bit 1 ASE UL
Al N AR RS
Bit 0 WRF: WDT il 5 7 88 A AL AR £ AT
0: KAEE
1. k4
WDT ¥ #) 25 fFas AL, A E N 17, il AAEFER. B, %
A AR PR EE .

B VAERRHRE

2 WDT %y, e — SR EAEE . Xt m s vk & 1B % TAE A,

FH P FRAE N FR P i T 1 52 B 2836 AR R T 1 e i 2R iE AP b = A '
£, AIAEFNEE TIME ALl ERE B T Al T 55 0 J0 2 1 e 1 JR [T A
FE 7 B 2 31— AN R A0 0 s bk B N — AN BRI IR, U5 B 48 2 TCVEp IE R AT,

EXFBBLR, BT ER 882 80 B UUE R LE AL, WDTC /24 i)
WE4~WEO {7 i] $2 A% e 42 1) LA S 1100 e I 48 A0 . Wik WE4~WEO %
N “10101B” B “01010B” , W WDT 1 fg; 41 5 WE4~WEO0 i% & N %
“10101B” F1 “01010B” A4 EAERAE, WZid 2~3 4~ LIRC B0 F 1A 5
FBANLEN . XA RGN “01010B”

TP IEH 1847, WDT ol S 8O 247, FHEEAMDIRESREN TO. AR5
A FARIRERZS WAL, 24 WDT KAER I, SIRSFIEE TR TO br& A&k
B, HABHREF S PC MR IRE SP S4B 0. A =R 5kl LA RE
Kk WDT [P N %% 25 —Fh & WDT 842 47, BIKE WE4~WEO £ % & i br 1
“10101B” 1 “01010B” AMPATEAE; 25 Ao E 100 € i 23 3 s B e
A, TR =FgiEd “HALT” 54 .

GRS AL — B/ 11454 “CLR WDT” o [A i HZ AT “CLR
WDT” fffgiF Rk WDT.

ME AL 2" i, BEH R IECR. B, BN 32kHz LIRC #1735 8%

SAREE A 2" Ik R R L) 8s, A EE S 2° B f /iR HE L A2 7.8ms.

WE4~WEO bits

“HALT” Instruction
“CLRWDT" Instruction

WDTC Register

» Reset MCU

fSUE

11-stage Divider|

Configuration Option 8-to-1 MUX 7-stage Divider —) WDT Time-out

(2%fsus ~ 2"°/fsus)

WS2~WS0
VE: ST BS86BI12A-3 B HL, fos REET LIRC R85,

i VERR
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# BS86B12A4-3/BS86C16A-3/BS86D20A4-3
HOLTEK # LED/LCD 5501055 A/D 28755 Flash £ 5%

SR

AL DIRERARAT BT WL EEA R ER 2y, (845 5 LAl DAB B — S 54 RS AU
KIVEEFZM . REEMRLFMRAAR R X EBLE, e,
PN PRAE A FRL B A 45 5 P LA T IO AR RS I T IR AT 28 — P 4R 4. b
HE N UG, EREFHRAT AT, B0 EEK N AR 2 B B E
FRE. B SEmR Rz —, EaiERoNE, AR PLNRICKRE
FRAEfif i AT IR AT RE -

Ji— R EALNE T S HLE AL AT B AR 2 & A a8 A
IR, ) — A E AR R AR LVR BAL, £ B YR AN i R (KT LVR
BEMEN, RGar 4 LVR AL,

EuThEE
BN AR S AL, B R LIS BT LR R AL 5 3K

RSN
Kot A HA TR i B AL, KRR ER)E. BT IRIERE P A a8
Traashb AT, BB R E T AR uO BT R AR/
i L S AR A A AR AE B RN R T, AR OR R BT S| I

BARNIRE .
VDD A
Power-on
Reset trsTD R
SST Time-out ‘

T tegrp A ERIEIRIS ], H{EH 50ms.
RS AATFE

REEE L - LVR
RAHLEAREEE A LS, FRENEHEBEERE. LVR H2HRE, o
B NHIEEAKEE, Vi GIUITEEHBEMEEO T, 5 HLEER I HE
AIRESTE 0.9V~ V g Z (8], IXEF LVR K2 HAIE A5 HLH CTRL ZF /74 1)
LVRF tr&Efr AL, LVR BE LT RS : AH LVRAE S, BITE 0.9V~V
(AR HB R DR A PRI BT ], 0 20088 i A2 0 L SR 1 Rty SRR . W R AR FB R AF
TEANHRE e ZE00ME, W LVR B2 205 HASPAT R IIEE. Vi S50E
[ 2 h 2.55V, RSN N ERIREE S, LVR Zhagk | 305504 .

LVR

P tRSTD + tsST

Internal Reset
VE: tosrp AL HRUSEIRI ], $87(E 9 SOms
R EB £ S A 7 E
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BS86B12A4-3/BS86C16A-3/BS86D20A4-3 #
# LED/LCD I550I055 A/D 20551552 Flash £ /57] HOLTEK

e CTRL ZF5E=

Bit 7 6 5 4 3 2 1 0
Name |[FSYSON| — |HIRCSI HIRCSO|LXTLP | LVRF D1 WRF
R/W R/W — R/W R/W R/W R/W R/W R/W
POR 0 — 0 0 0 X 0 0
“X7ORARFN
Bit 7 FSYSON: IDLE #3 N fyys 325107
L e AT
Bit 6 KM, 52R8 “0”
Bit 5~4 HIRCS1~HIRCSO0: =47 ffig 5470
FELILE AT
Bit 3 LXTLP: LXT KIS Bz
P ey
Bit 2 LVRF: LVR E4iA5rENr
0: RAKE
1. &4
MR E R B AR AR, ZAHE N 17 . SRR N AR EE.
Bit 1 RIE AL
A E N RS
Bit 0 WRF: WDT il 25 7 88 A AR B AT
P e

EEETIEI RSN
b T & T 1% AR AL TO B isoh “17 24, IEHIsiTH & T 1% B & A A
LVR & [A .

WDT Time-out

< P tRSTD + tSST

Internal Reset [
T tesrp N L HEEIRET R, HAME 16.7ms
EEEEITHTE ) Imit S A E

IRER R = RETE 1 S 4L
PRIRER S R I T R A A E MR B AT EEANE . B TR i S
HERRTREEREBE “0” [ TO Aty “17 4b, 4 KA (26 A ORI AL
T tssr ITHEAHUE BTG 225 3 URS

WDT Time-out 1
-l-l |<» tssT
Internal Reset _|

E: B RGERE N HIRC B, ter N 15 ~ 16 ANETERE .
# RGREPEA LIRC B, W tgr A 1 ~ 2 NEFEP A
FRGITRIEN LXT B, W tegr 9 1024 N80 E 1

RBR 2 == R BT &1 2 A ]
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HOLTEK i ’

BS86B12A4-3/BS86C16A-3/BS86D20A4-3
# LED/LCD 5501055 A/D 28755 Flash £ 5%

SRS

AFEEEALIE LA R AR w2 A bR AL XEEepREAL, H PDF M1 TO fif
ARSI ARIRE A PR A ) e B T T s 46 T LA P 1 4 4
PRIz AR EALLTN FrR:

TO PDF SEH
0 0 S NE DA
u u 1E A E K A U 1) LVR R AL
1 u 1E QMG AR S (1) WDT ¥t & A7
1 1 25 N BARHR AR U (1) WDT 3 2 A7

R ERERZ 5, FIhRER RIS, 51T F&.

“u” REA U

=] SLEER
R HEEANE
e iy T v B
B 1R 4% WDT % B H B4k
5E BB FT A s I A 1k
LTPNYR T N /O NI, ANO~AN7 ¥A A/D %\
M TR ET HEREFRET 45 [r) HEAR T

AT AR AOx B R BSR4 2 ARSI e AN TR . DA PRIE R A JE FE P fE IR
WAHAT, T IRA AR A RN E KA R AR M B AR . NREDN AR DT
AEALE WA AR .

w ® =
. § § % . | LVREf{L | WDTi#H | WDT i
wEE 225 ERER | Fwax) (Emex) | @

At

G| d

P44 @ @ @  0000H 0000H 0000H 0000H

IARO ® ® ® 00000000 | 0000 0000 | 0000 0000 | uuuu uuuu
MPO ® ® ® 00000000 | 000000000 | 0000 0000 | uwuuu uuuu
IAR1 ® ® ® 00000000 | 0000 0000 | 0000 0000 | wuuu uuuu
MPIL ® ® ® 00000000 | 000000000 | 0000 0000 | uuuu uuuu
MP1H ® ® @® 00000000 | 0000 0000 | 0000 0000 | wuuu uuuu
ACC @® @ @ xxxx XXXX | uUUUU UUUU | UUUU UUUU | UUuUU uuuu
PCL ® ® ® 00000000 | 0000 0000 | 0000 0000 | 0000 0000
TBLP ® @ @ xxxx XXXX | UUUU UUUU | UUUU UUUU | uuUU uuuu
TBLH ® @® @ xxxx XXXX | UUUU UUUU | UUUU UUUU | uuuu uuuu
o ---- -XXX | ---- -XXX | ---- -UUU | ---- -UUU
TBHP [ ---- XXXX | ---- uuuu | ---- UuuuUU | ---- UUUu
@ ---X XXXX | ---U uuuu | ---u UUUU | ---U uuuu
STATUS ® ® @® xx00xxxx | uuuu uuuu | uuluuuuu | uvull vuuu
SMOD ® ® @® 000-0011 000- 0011 000- 0011 uuu- uuuu
IAR2 ® ® @® 00000000 | 0000 0000 | 0000 0000 | uuuu uuuu
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BS86B12A4-3/BS86C16A4-3/BS86D20A-3

# LED/LCD JE51Ih5E A/D Z#4E Flash 2 5 1]

HOLTEK i ’

w ® =
. £ £ £ . | LVRE{I | WDTH | WDT i
#2208 LREM | Fan) | (EagR) | @ALTS
A
G| d
MP2L ® @® ® 00000000 | 0000 0000 | 0000 0000 | wuuu uuuu
MP2H ® ® ® 00000000 | 00000000 | 0000 0000 | uuuu uuuu
INTEG o e e ---- -- 00 | ---- -- 00 | ---- -- 00 | ---- -- uu
INTCO ®@ ® ® -0000000 | -000 0000 | -000 0000 | -uuu uuuu
INTC1 ® ® ® 00000000 | 00000000 | 0000 0000 | uuuu uuuu
INTC2 ® ® ® 00000000 | 0000 0000 | 0000 0000 | uuuu uuuu
INTC3 ® ® ® 00000000 | 00000000 | 0000 0000 | uuuu uuuu
PA ® @ ® 1--11111 1--1 1111 1--1 1111 u--u uuuu
PAC ® ®® 1--11111 1--1 1111 1--1 1111 u--u uuuu
PAPU ® ® ® 0--00000 | 0--0 0000 | 0--0 0000 | u--u uuuu
PAWU ®@ ® ® 0--00000 | 0--0 0000 | 0--0 0000 | u--u uuuu
SLEDCO ® ® ® 01010101 | 0101 0101 | 0101 0101 | uuuu uuuu
o ----0101 | ---- 0101 | ---- 0101 | ---- uuuu
SLEDCI1
® ® --010101 | --01 0101 | --01 0101 | --uu uuuu
WDTC ® ® @ 01010011 0101 0011 0101 0011 uuuu uuuu
TBC ® ® ® 00000000 | 00000000 | 0000 0000 | uuuu uuuu
PSCR ® ® ® --00--00 | --00 --00 | --00 --00 | --uu --uu
EEA ® ® ® --000000 | --00 0000 | --00 0000 | --uu uuuu
EED @ @® ® 00000000 | 0000 0000 | 0000 0000 | wuuu uuuu
PB ®@ ® ® 11111111 I111 1111 | 1111 1111 | uuuu uuuu
PBC ® ®@ ® 11111111 1111 1111 1111 1111 uuuu uuuu
PBPU ® ® ® 00000000 | 0000 0000 | 0000 0000 | uuuu uuuu
SIMTOC ® ® ® 00000000 | 000000000 | 0000 0000 | uuuu uuuu
SIMCO
(SPI Mode) ® ® ® 111---00 111- --00 111- --00 | uvuu- --uu
(Sllzl\C/Ii/([)ode) ® ® @ 111-000- | 111-000- | 111-000- | uuu- uuu-
SIMC1 ® ® @® 10000001 1000 0001 1000 0001 uuuu uuuu
SIMD @ @ @ xxxxXXXX | XXXX XXXX | XXXX XXXX | uuuu uuuu
SIMC2 ® ® ® 00000000 | 00000000 | 0000 0000 | uuuu uuuu
SIMA ® ® ® 0000000- | 0000 000- | 0000 000- | uuuu uuu-
USR ® ® ® 00001011 | 00001011 | 0000 1011 | uuuu uuuu
UCRI1 ® ® @® 000000x0 | 0000 00x0 | 0000 00x0 | uuuu uuuu
UCR2 ® ® ® 00000000 | 00000000 | 0000 0000 | uwuuu uuuu
BRG @ @ @ xxxxXXXX | XXXX XXXX | XXXX XXXX | uuuu uuuu
TXR RXR | @ | @ @ | xxXXX XXXX | XXXX XXXX | XXXX XXXX | UUUU uuuu
a%%SZO) ® ® ® xxxX ---- | XXXX ---- | XXXX ---- | uuuu ----
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HOLTEK i ’

BS86B12A4-3/BS86C16A-3/BS86D20A4-3
# LED/LCD 5501055 A/D 28755 Flash £ 5%

W w =

§ § § . | LVREf{L | WDTi#H | WDT i
BER 225 LREM | Faps)  (Es#R) | @HALD

Ak

b | d
?A?)%FS=I) @ @ @ xxxxXXXX | XXXX XXXX | XXXX XXXX | uuuu uuuu
éA[]))[}{PII:SZO) @ @ @ xxxxXXXX | XXXX XXXX | XXXX XXXX | uuuu uuuu
?Ag)l;l_ll:s:l) ® ® ® ---- XXXX | ---- XXXX | ---- XXXX | ---- uuuu
ADCRO ® ® ® 0110-000 | 0110 -000 | 0110 -000 | wuuu -uuu
ADCRI ® ® ® 00-0-000 | 00-0 -000 | 00-0 -000 | uu-u -uuu
ACERL ® ® ® 11111111 1111 1111 1111 1111 uuuu uuuu
TMPC ® ® ® --000000 | --00 0000 | --00 0000 | --uu uuuu
SLCDCO ® ® ® 00000000 | 00000000 | 0000 0000 | uuuu uuuu
SLCDCI ® ® ® 00000000 | 0000 0000 | 0000 0000 | uuuu uuuu
SLCDC2 ® ® ® 00000000 | 00000000 | 0000 0000 | uuuu uuuu
SLCDC3 ® ® ----0000 | ---- 0000 | ---- 0000 | ---- vuuuu
LVDC ® ® ® --00-000 | --00 -000 | --00 -000 | --uu -uuu
IFS ® | | ---- --- 0| ---- --- 0| ---- --- 0| ---- --- u
PC ®@ ® ® 1111 1111 | 1111 1111 | 1111 1111 | uuuu uuuu
PCC ® @ ® 11111111 1111 1111 1111 1111 uuuu uuuu
PCPU ® ® ® 00000000 | 0000 0000 | 0000 0000 | uuuu uuuu
CTRL (] 0-00 -x00 | 0-00 -x00 | 0-00 -x00 | u-uu -uuu
® @® 0-000x00 | 0-00 0x00 | 0-00 0x00 | u-uu uuuu
PD e ----1111 ---- 1111 ---- 1111 ---- uuuu
PDC O ----1111 ---- 1111 ---- 1111 ---- uuuu
PDPU ® ® ----0000 | ---- 0000 | ---- 0000 | ---- uuuu
TKTMR @ @® ® 00000000 | 0000 0000 | 0000 0000 | wuuu uuuu
TKCO ®@ ® ® -0000000 | -000 0000 | -000 0000 | -uuu uuuu
TK16DL ® ® ® 00000000 | 00000000 | 0000 0000 | uwuuu uuuu
TK16DH ® ® ® 00000000 | 0000 0000 | 0000 0000 | uuuu uuuu
TKC1 o006 ---- - 11 | ---- -- 11 | ---- -- 11 | ---- -- uu
TKMO16DL @ @ @ | 0000 0000 | 0000 0000 | 0000 0000 | uwuuu uuuu
TKMO16DH @ | @ | @ | 0000 0000 | 0000 0000 | 0000 0000 | uuuu uuuu
TKMOROL @ @ @ | 0000 0000 | 0000 0000 | 0000 0000 | uwuuu uuuu
TKMOROH @ @ @ | ---- -- 00 | ---- -- 00 | ---- -- 00 | ---- -- uu
TKMO0CO ® ® ® 00000000 | 00000000 | 0000 0000 | uuuu uuuu
TKMOC1 ® ® ® 0-000000 | 0-00 0000 | 0-00 0000 | u-uu uuuu
TKMII6DL @ @ |@®| 0000 0000 | 0000 0000 | 0000 0000 | uuuu uuuu
TKMI116DH @ @ @ | 0000 0000 | 0000 0000 | 0000 0000 | uwuuu uuuu
TKMIROL @ @ |® | 0000 0000 | 0000 0000 | 0000 0000 | uuuu uuuu
TKMIROH @ @® @ ---- -- 00 | ---- -- 00 | ---- -- 00 | ---- -- uu
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BS86B12A4-3/BS86C16A4-3/BS86D20A-3

# LED/LCD JE51Ih5E A/D Z#4E Flash 2 5 1]

HOLTEK i ’

w| W w
o Z £ % -~ | LVREfI | WDTiidi | WDT i
% 228 EREN | Fams) | (EE#R)  HALD:

Aldis
W W W

TKMICO |@| @ @ 00000000 | 0000 0000 | 0000 0000 | uuuu uuuu

TKMICI | @@ @ 0-00 0000 | 0-00 0000 | 0-00 0000 | u-uu uuuu

TKM216DL | @ | @ | @ | 0000 0000 | 0000 0000 | 0000 0000 | uuuu uuuu

TKM216DH | @ | @ | @ | 0000 0000 | 0000 0000 | 0000 0000 | uuuu uuuu

TKM2ROL (@ | @| @] 0000 0000 | 0000 0000 | 0000 0000 | uuuu uuuu

TKM2ROH @ | ® @ ---- -- 00 | ---- -- 00 | ---- -- 00 | ---- -- uu

TKM2CO |@|@® @ | 0000 0000 | 0000 0000 | 0000 0000 | uuuu uuuu

TKM2C1 | @ | @ @ 0-00 0000 | 0-00 0000 | 0-00 0000 | u-uu uuuu

TKM316DL @ @ 0000 0000 | 0000 0000 | 0000 0000 | uuuu uuuu

TKM316DH @ @ 0000 0000 | 0000 0000 | 0000 0000 | uuuu uuuu

TKM3ROL @ @®| 0000 0000 | 0000 0000 | 0000 0000 | uuuu uuuu

TKM3ROH o0 .- 00 | ---- -- 00 | ---- -- 00 | ---- -- uu

TKM3C0 @ ®| 0000 0000 | 0000 0000 | 0000 0000 | uuuu uuuu

TKM3C1 @ ®| 0-000000 | 0-00 0000 | 0-00 0000 | u-uu uuuu

CTMOCO |@|@® @ 00000000 | 0000 0000 | 0000 0000 | uuuu uuuu

CTMOCI | @|® | @ | 0000 0000 | 0000 0000 | 0000 0000 | uuuu uuuu

CTMODL | @|@® @ | 0000 0000 | 0000 0000 | 0000 0000 | uuuu uuuu

CTMODH @@ @®| ---- -- 00 | ---- -- 00 | ---- -- 00 | ---- -- uu

CTMOAL |@|@® @ 00000000 | 0000 0000 | 0000 0000 | uuuu uuuu

CTMOAH |@|® @ ---- -- 00 | ---- -- 00 | ---- -- 00 | ---- -- uu

PTMICO |@® @ @ 0000 0--- | 0000 0--- | 0000 0--- | uuuu u---

PTMICI1 ® ® ® 00000000 | 0000 0000 | 0000 0000 | uuuu uuuu

PTMIDL | @|® @ 0000 0000 | 0000 0000 | 0000 0000 | uuuu uuuu

PTMIDH (@ @ @ ---- -- 00 | ---- -- 00 | ---- -- 00 | ---- -- uu

PTMIAL | @|@® @ 0000 0000 | 0000 0000 | 0000 0000 | uuuu uuuu

PTMIAH (@ @ @ ---- -- 00 | ---- -- 00 | ---- -- 00 | ---- -- uu

PTMIRPL (@ @ | @ | 0000 0000 | 0000 0000 | 0000 0000 | uuuu uuuu

PTMIRPH @ @ @ ---- -- 00 | ---- -- 00 | ---- -- 00 | ---- -- uu

TKM416DL @ | 0000 0000 | 0000 0000 | 0000 0000 | uuuu uuuu

TKM416DH @® | 0000 0000 | 0000 0000 | 0000 0000 | uuuu uuuu

TKM4ROL @® | 0000 0000 | 0000 0000 | 0000 0000 | uuuu uuuu

TKM4ROH ® - -- 00 | ---- -- 00 | ---- -- 00 | ---- -- uu

TKM4C0 @® | 0000 0000 | 0000 0000 | 0000 0000 | uuuu uuuu

TKM4C1 @® | 0-00 0000 | 0-00 0000 | 0-00 0000 | u-uu uuuu

PTM2CO |@® @ @ 0000 0--- | 0000 0--- | 0000 0--- | uuuu u---

PTM2CI | @ | @ @ 0000 0000 | 0000 0000 | 0000 0000 | uuuu uuuu

PTM2DL |@® @ @ 0000 0000 | 0000 0000 | 0000 0000 | uuuu uuuu

PTM2DH (@ @ @ ---- -- 00 | ---- -- 00 | ---- -- 00 | ---- -- uu
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HOLTEK i ’

BS86B12A4-3/BS86C16A-3/BS86D20A4-3
# LED/LCD 5501055 A/D 28755 Flash £ 5%

[=-BN--NN--]
wn n wn
QX |E LVR 4% | WDT&Y | WDT i
= --AN o=} T o _'“_ 4
S 203 LREM | Fass | (Ea@R) | (HALD®
2123
W | W | W
PTM2AL ®@ ® ® 00000000 0000 0000 0000 0000 uuuu uuuu
PTM2AH @ | @ | @] ———- -- 00 | --o- -- 00 | ---- -- 00 | —-n -- uu
PTM2RPL ®@ ® ® 00000000 0000 0000 0000 0000 uuuu uuuu
PTM2RPH @ | @ | @] --—- -- 00 | —-- -- 00 | —-o- -- 00 | —-om -- uu
EEC ® ® ®@ ---- 0000 ---- 0000 ---- 0000 ---- uuuu
e “x” FBIRIMEAL
“ FRRAN
“X” %%i_\‘ﬂi%u
“w FRAEE
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BS86B12A4-3/BS86C16A-3/BS86D20A4-3 #
# LED/LCD I550I055 A/D 20551552 Flash £ /57] HOLTEK

B\ / 46 i O

AT LI 0t IR PR B R . K90 5 I R
Rl TR A A A A 31 L DL 95 D e
LU A B T BRSBTS LA e 25 T R
k.

B S HLIRGE PA~PD SOOI / 0t 11, 821 B A B A7 R BT A
(WAL, A VO TR THRAE. TEABRIE, HA3IBEBUE ShE,
B A2 B A KR D ATE AT “MOV A, [m)” , T2 9 LTHIE& £, m Al
CUBAE A TARHAE, FA S AR 0, EL(RRE A LBt B b
5.

A/ WEFERIIR

EFes 31
aakl AR 7 6 5 4 3 2 1 0
PAWU |PAWU7| — —  |PAWU4 |PAWU3 |PAWU2 |PAWU1 | PAWUO
PAPU | PAPU7 | — — | PAPU4 | PAPU3 | PAPU2 | PAPU1 | PAPUO
PA | PA7 — — | PA4 | PA3 | PA2 | PAl | PAO

PAC | PAC7Y — — PAC4 | PAC3 | PAC2 | PACI | PACO
PBPU | PBPU7 |PBPU6 |PBPUS| PBPU4 | PBPU3 | PBPU2 | PBPUI | PBPUO
PB PB7 PB6 | PBS PB4 PB3 PB2 PBI PBO
PBC | PBC7 | PBC6 | PBC5 | PBC4 | PBC3 | PBC2 | PBC1 | PBCO
PCPU | PCPU7 |PCPU6|PCPUS | PCPU4 | PCPU3 | PCPU2 | PCPU1 | PCPUO
PC PC7 PC6 | PCS5 PC4 PC3 PC2 PCl PCO
PCC | PCC7 | PCC6 | PCC5 | PCC4 | PCC3 | PCC2 | PCC1 | PCCO

€-v0cd9ssd
€-vV91098Sd
€-v21d98sd

PDPU — — — — |PDPU3 |PDPU2 | PDPU1 |PDPUO

PD — — — — PD3 PD2 PD1 PDO

£€-v02d98sd
£€-V91D098Sd

PDC — — — — PDC3 | PDC2 | PDCI1 | PDCO

PAWUn: PA M5 T fg )

1: fiige
PAn/PBn/PCn/PDn: 1/0 M ¥
0: 0
1: 1
PACn/PBCn/PCCn/PDCn: /O I\ / it 451
0: Frth
1: N
PAPUn/PBPUn/PCPUn/PDPUn: 1/O [ ki ffi [ 2 i
0: [&AE
1. ffigE
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# BS86B12A4-3/BS86C16A-3/BS86D20A4-3
HOLTEK # LED/LCD 5501055 A/D 28755 Flash £ 5%

nk2vi=EN

VF 22 72 N A i 1A T AR ZS B 75 A i — A b B BE SR S B B Hi R 3
Beo N T RESNB LR, 25 BIRRIAHNE, AT NS A L
HLPH . X %8 |4y i fH A3 T %5 /£ 28 PAPU~PDPU kKi% &, ©H—1 PMOS ik
B R SZE R FL T fE

PA [M&{EE

B ETES “HALT” 08 5 PLEE ARIRECE A, SR WL R Se b
Koot b CLBRR D RS, BEThREXS T A ith S ARTHFE N FHAR B 2. mefiig oy LA AR
DRI, P A PA R A SR R P RO IR XA
THREHRFIE & T IE I AN SORMEE 1 8 . PA VAR 51 JAe] DL T i &
PAWU & f7 ae K P 32 75 BAT MR T RE «

I i O F 8

AN /i DR % B s %5 4788, B PAC~PDC, HISRiEHIHAN /
FHURZS . WIS VO 5] E AT OB R, sh SR E N CMOS i
s . FTE B 1O 3 RS IF S E XN T 10 S Hidl & —4fr. 45 1/0 5]
IS NThAE, WX N R A A B E AN “17 » XNEFES
A DL B U N B IR S . B A A A A N AL B ¥ €0, ik
5| BHIME % B o CMOS #irt o 2451 B B o RS, 482 BB 2 fr
i AR N A . VER, IR OO B VR, RS B R R S
IR 2 R OIRAS, AR 5 B L SE R IR

S| N IEEEThRE
7£ BS86BI12A-3 HL ML, 294728 IFS FIRiES: PTP2I 15| BITh At

IFS &8
Bit 7 6 5 4 3 2 1 0
Name — — — — — — — PTP2IS
RW | — — — - - . — | RW
POR — — — — — — — 0
Bit 7~1 KM, ¥ “0”
Bit 0 PTP2IS: PTP2I % NV 5| B £

00: PTP2I on PB7( ZXi\ )
01: PTP2I on PB4
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BS86B12A4-3/BS86C16A-3/BS86D20A4-3 #
# LED/LCD I550I055 A/D 20551552 Flash £ /57] HOLTEK

BN /i 5| BEEA

TN /a5 R AR R I BN / 51 B HE BRI AR S5 A B R e
SEEIAE, X E RN T E VO 5 DR BRI — 2% . B
S R I AR R X T B R AL

Pull-High Voo
Control Bit Register
Select Weak
Data Bus D Q D_ Pull-up
Write Control Register CK Q _DD_I E
[s

Chip Reset
b 4
Read Control Register X 1/0 pin
Data Bit
oD
AE=eRs
Write Data Register CK Q
[s

M—|_
u

<
Read Data Register ~

System Wake-up 4(:'_— Wake-up Select : PA only
WA /s

Vbb

Pull-High
Control Bit Register
ontrol Bit - geject Weak
Data Bus D Q D__| Pull-up
Write Control Register CKS Q _DO_I E

Chip Reset |

L y X
] X A/D Input Port
Read Control Register L 1] P
Data Bit
D Q DO‘I
Write Data Register cK Q :;_7
S
|
M
U
Read Data Register X {
Analog
Input
Selector
To A/D Converter < X
ACS4, ACS2~ACS0
A/D I / KB g5
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# BS86B12A4-3/BS86C16A-3/BS86D20A4-3
HOLTEK # LED/LCD 5501055 A/D 28755 Flash £ 5%

IR IE
XF RSB, A SRR R AT DUE R 9 A7 A A B E, (E AT
S i By CMOS i i, & R RIE R TR H W IS % B
HURFVE BB 20 B RS R M

SLEDCO0 & 77588

Bit 7 6 5 4 3 2 1 0
Name | PBPS3 | PBPS2 | PBPS1 | PBPSO | PAPS3 | PAPS2 | PAPS1 | PAPSO
RW | R'W | R'W | R'W | R'W | R'W | R'W | R'W | RW
POR 0 1 0 1 0 1 0 1

Bit 7~6 PBPS3~PBPS2: PB7~PB4 5| il r ik 47
00: YEHLYE = Level 0 ( &/ )
01: JFEHEV = Level 1
10: Y = Level 2
11: JEHIR = Level 3 (FK)
PB7~PB4 5|l CMOS %, AH S5 H It % 4807 1) ¥ B A 2L
Bit 5~4 PBPS1~PBPS0: PB3~PBO0 3| [ f i 1% 35647
00: JEHEJL = Level 0 ( fH¢/N)
01: JHEAEV = Level 1
10: JEH = Level 2
11: JEHL = Level 3 (%K)
PB3~PBO0 5| 1A CMOS %t S, A8 S5 R 33 7 188 B A5 20
Bit 3~2 PAPS3~PAPS2: PA7 F1 PA4 5| B35 B 30 3430
00: J5HLYE = Level 0 ( fe/))
01: JHHE = Level 1
10: YA = Level 2
11: JEHJR = Level 3 (& K)
PA7 1 PA4 5| {25 CMOS Hir iy, AR IR B 1 B A H .
Bit 1~0 PAPS1~PAPSO0: PA3~PAO 5| I F ik 547
00: JFHLYE = Level 0 ( &/ )
01: JEHEV = Level 1
10: JFHL = Level 2
11: JEHIA = Level 3 (FK)
PA3~PAO 5| Iy CMOS #irti i, R8BI 35 1 1 B A 3.
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BS86B12A4-3/BS86C16A-3/BS86D20A4-3 #
# LED/LCD I550I055 A/D 20551552 Flash £ /57] HOLTEK

SLEDC1 & &&5

Bit 7 6 5 4 3 2 1 0
Name — — PDPS1 | PDPSO | PCPS3 | PCPS2 | PCPS1 | PCPSO
R/W — — R/W R/W R/W R/W R/W R/W
POR — — 0 1 0 1 0 1

Bit 7~6 KES, BN “0”
Bit 5~4 PDPS1~PDPS0: PD3~PDO0 5| BilJ5 e i % s
00: YHHLYL = Level 0 ( &/ )
01: JHHE =Level 1
10: YA = Level 2
11: JRE = Level 3 (£ K)
PD3~PDO 5| {17y CMOS %t i, ABRNJR ERUE R IR B A E . XA E
JI-T BS86C16A-3 A1 BS86D20A-3 £ A Hl.
Bit 3~2 PCPS3~PCPS2: PC7~PC4 5| JHIE FE iRk 47
00: YEHLYE = Level 0 ( &)
01: JEHEV = Level 1
10: JFHL = Level 2
11: YA = Level 3 (5K)
PC7~PC4 5|y CMOS %t AH S5 H It a2 487 1) ¥ B A 2
Bit 1~0 PCPS1~PCPS0: PC3~PCO 5| IS H1 J 0k Az
00: JEHEJL = Level 0 ( ¢/ )
01: JHAEV = Level 1
10: JEH = Level 2
11: Y5 HLR = Level 3 (%K)
PC3~PCO 5| i1 CMOS #ir i, AH S5 EL It i 2607 1) 1 B A5 4L

WIEEEEM

EGRFET, BOCEHER R DRIV . B2 )5, B RN /S
o i V958 ) 2 A7 A R s BN B B . T N/ B S ER A N IR S,
17 FE S DU B e T e A R R DL S R Tk 4 T b F B . R S 1 )
17 %% PAC~PDC, H-86 5] JHIAL A 15 5 B RS, X i i 51 626 P16 =
f, BRARBOE S AT 880 1 PA~PD FEFE T AR TSGR . B0 E ML 5] B SN
RS 5] Y, AT A 5 L A AR A 2 ) A ) R AT RS, B 4
4 “SET [m].i” & “CLR [m].i” K& @i 6w A8 P A3 06 . EE, 4
fif X Se AT i dl 4B 1), RGEEDK =4 — AN - B8 - B iRE. BT E
S N O B RBE, BRSO I EIAL, ARG T I e B s B ON B
.

PA AR5 AR MR BE N RE . PR HLAL TIRAR B2 AR ), H IR £ 57kl
PAMeEE B WL, Hod 2z — k2 Bt PA AT — 5 - A 2R R 3 5 =K, wf
DL E PA [ —ANERZ A5 H AT M BE Th At
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# BS86B12A4-3/BS86C16A-3/BS86D20A4-3
HOLTEK # LED/LCD 5501055 A/D 28755 Flash £ 5%

RERTEASHR - T™
2 1) R 00 2 P TR CE A AR B L PP — MR BRI ). I RSB HLER B L
AN E I BB (fETFR TM), SRSCHLANN (8] R DI RE . 8 I S H 2 A 45 2
BAERERT BTG, SREERIES: R/ AT, WO, LT
Bk b HE DL e PWM Bt A Thfg . BRAN 8 I S AU PSSz b e B
TM SMIE AN 5L, §7K 7 e s i R0, (8T P .
X RANHEFTM KL, 2 VR4 TORNE 25 ] 5 BR324 5 I 2 215

&9

Z RV R — AN AP E — 10-bit 67 55 % TM, CTMO A1 10-bit J& 1 %Y

TM, PTMI A PTM2. BSRVEJRAHMLL, (HA[E TM FritEE R EAE . AREAH

fij 2 YA E B T™M B 360, B 2 VRN R 00 LG T &% 5. PIFRSEA T™ 19

SR ) LR 3

IgE CTM PTM

TR /TR v v

R TP — J

FL 25 UG i 4 J v

PWM il i& % 1 1

Bk i — 1

PWM X} 5% /7 2 IR Ay IR Ay

PWM HT5 I & S LE 5 75 Ll ol 3 b5 25 bl 3

TM et E
CTMO PTM1 PTM2
10-bit CTM 10-bit PTM 10-bit PTM
™ &R/ KESE

™™ #1E

PFRAS R SRR Y T™M F2 48 TR 10 8 I AR 2] PWM (5 5 72 RS 2 Miohpe. 2

fift TM 4 1SS BE /2 LE A TM NS IZ AT IO TH B ES FOAE S P8 350 LR A 2% 14 70 B AL o

M BES E S A RS B TOE AR EIE, B AR UCES, TM RS 5774, i

FIFEEIE A TM St 51 PIRZS o B 7 e 86 P9 3 s b i o 8 B A ke BiX 51 P

HTM 1H%ss .
T™ BB

IR TM THE s R e IR 2 o B 1 B xTMn $2 ] 27 47 25 1) xTnCK2~xTnCKO
i, EPEFTH IR EPR. Hp “x” AR “C” 5 “P”, “n” REFIIT. %
BB JECR B RGBT BE foys BRI B I B £, BY £y B EPYRERAMNEE xTCKn 5 .
xTCKn 5| BB 205 T e v /8535 5 7E 8 T™M BB JR s T340

TM

PIAPAS R SRR () T™ R IS AL BR3P T L6 A LR AR 28 P, 24
CACVLRC A ZE IS 7242 TM il 25 T™M il = AR, B as s R 20 T™ fa
51 BIIR S o
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BS86B12A4-3/BS86C16A-3/BS86D20A4-3 #
# LED/LCD I550I055 A/D 20551552 Flash £ /57] HOLTEK

TM SMERS| B

TCWR W RSB T™M, # A — A0 A T™M S N 51 B, 43 51 9 xTCKn Fl
XTPnl. TM %i A\ 5| i xTCKn 1£ A TM I 8 AR, 83T 1% B xTMnCO0 2 17
25 B xTnCK2~xTnCKO £ JEATIE £, A0 E8 I S Y5 nl 3l i 1% 51 Bk 9K 3 iy 358
TM. TM H N\ 5| AT DOE#E A ECT FEdy . PTCKn 51 A AT FAE PTM Hjik
TR AR P A fd o i N 5 A

F—Fh T™M #i\ 51 B PTPol /E AN, HAA B0 LI REEAA
W, % E PTMnCl 2977 85 1 1 PTnlO1~PTnlO0 7 K& 4 Rl v 264
B TM A AN 5, 24 TM TAELE e VTR 4 H A =X H P UL E & AR
XG5 2 B TM 42 1 ) 6 21 w5y B~ B T BB % . #h35 xTPn Al xTPnB %
5 R T™M HRZ 48 PWM S e . 24 T™M #5105 e Dhag
TM i DI RE 75 BB A A s e B . A7 8 A — AN SR T vk g A
5| A T 408 T™M S iE 2 H T H e ThEE. % TM S| EE A, LT

*®
BRHES CTM0 PTMI PTM2
BSEOBIZA-S CTCKO PTCKI, PTPII | PTCK2, PTP2I
BS86CI6A-3 CTPO, CTPOB PTP1, PTPIB PTP2, PTP2B
BS86D20A-3

TM 3 / 3 51 B

TM I / i 5| B F 725
W E S TM SN /St S| B SR I S A7 e 10—, BN TM fa A /
i Thre s e T RE . wEOVEI, MRIIMAE TM SN/ fr i, %
I 4 DR R ORI Zh e

0
——XPC7/CTPO

PC7 Output Function

OJ%

Dc ! TMOPCO

PC7

0
—XPD1/CTPOB

PD1 Output Function

Output J 1
> gl

0
! TMOPC1
CTMO /(

PD1

TCK Input X PA4/CTCKO

CTMO IfgE S| BEME S 5 HEE
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HOLTEK i ;

BS86B12A4-3/BS86C16A4-3/BS86D20A-3

# LED/LCD 355/ 1) 5

A/D 5 Flash 2541

Output

PC6 Output Function

PDO Output Function

1
0 /(
1»——| >o—— 1

TM1PCO

]
0 /(
—[>o—1

TM1PC1

0

X PC6/PTP1

0

——X PDO/PTP1B

X PA2/PTP1I

X PAO/PTCK1

——X PB6/PTP2

——X PD3/PTP2B

X PB7/PTP2I

PDO
0
Capture Input
PTM1 wl
PT1CAPTS
TCK Input
PTM1 IfigE 5| BMEHI 5 4E
PB6 Output Function 0
1
0 /(
¢>—[>o— 1
/( TM2PCO
PB6
PD3 Output Function 0
Output 1
utpu 0 4,—/(
_Do__ 1
/( TM2PC1
PD3
0
Capture Input
PTM2 wl
PT2CAPTS

TCK Input

PTM2 Ih&E 5| BMHEHI S HEE

X PB5/PTCK2
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BS86B12A4-3/BS86C16A-3/BS86D20A4-3 #
# LED/LCD I550I055 A/D 20551552 Flash £ /57] HOLTEK

TMPC 75738
Bit 7 6 5 4 3 2 1 0
Name | — — | TM2PC1 | TM2PCO | TMIPC1 | TM1PCO | TMOPC1 | TMOPCO
R/W — — R/W R/W R/W R/W R/W R/W
POR — — 0 0 0 0 0 0
Bit 7~6 KA, R “0”
Bit 5 TM2PC1: PTP2B 5| A% Hil 47
0: FRAE
1: fligE
Bit 4 TM2PCO0: PTP2 5| JElzhIAr
0: BREE
1: fifife
Bit 3 TM1PC1: PTPIB 3% HI 67
0: FRfE
1: flifg
Bit 2 TMI1PCO: PTP1 5| iz fir
0: FRfig
1: flige
Bit 1 TMOPC1: CTPOB 5| Bl il fir
0: BrfE
1. fifife
Bit 0 TMOPCO: CTPO 3| %4
0: FRfE
1: fligg
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# BS86B12A4-3/BS86C16A-3/BS86D20A4-3
HOLTEK # LED/LCD 5501055 A/D 28755 Flash £ 5%

FWIEIEE

T™ i A7 SR / L & 77 %8 CCRA. CCRP N 10-bit (1788, S AK
FHRETHEM . mE A EEVI, AR REIE L — SR 8-bit 2%
RS BAT VT ) o (E AT E A& 8-bit 22 17 28 W AF BB KoM AR 79 A3 5 1
AR LA R P o T B B R R BT I R A

CCRA F1 CCRP & AF# Vi 0] 77 X F BT x, 351X 88 Rl 1 27 A7 o 75l I R
R R BWUEH “MOV” #8541 I LL R P IR U5 i CCRA BY CCRP iK1
Zi17 8%, xTMnAL B PTMnRPL, 750 A] A8 S8 LR 25

XxTMn Counter Register (Read only)
1
XTMnDL { xTMnDH

I

8-bit
Buffer

— ]

XTMnAL | xTMnAH £

T e

XTMn CCRA Register
(Read/Write

%

PTMnRPL{PTMnRPH.

T T e

PTMn CCRP Register (Read/Write)
Data Bus

BEH AR R SRR
o E¥i#i % CCRA B CCRP
¢ SR SRR A A xTMnAL 5 PTMnRPL
—EE, BRSO 8-bit 2475 .
¢ DR 2 SRR S F A4S xXTMnAH 5 PTMnRPH
—VER, ENBIEEES NG TR, RN SUEE 8-bit Z217 A% B
BHNEFH AR
o Hil- #2317 28Il CCRA Y, CCRP iz E %4
¢ BB HE T SR xTMnDH. xTMnAH B PTMnRPH i BUHUE
—VEE, MRS AR AR B, R B A A A s
AT E 8-bit ZE17-28 .,
¢ B2 L F T 4 fE 48 xTMnDL. xTMnAL 5 PTMnRPL 5 BUEUE
—VEE, JEETREL 8-bit ZEA7 B I
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BS86B12A4-3/BS86C16A-3/BS86D20A4-3 #
# LED/LCD I550I055 A/D 20551552 Flash £ /57] HOLTEK

58 TM - CTMO0

B 5 TM X Wi TM SR rpi ] B 30, (AT AR A48 = b AR AR K,
B LU VT AC A e, 8 B / S v 2 ss A PWM far th . 181 25 28 T™M HH Ak
NP I EIRB P e A

1l

’ Comparator P Match
3 -bit Comparator P » CTMPOF Interrupt

[ b7~0o 1 cTooC

Counter Gl Output | | Polarity | : Output i—X cTPO

10-bit Count-up Counter ounter Lear Control Control [} Complementary . CTPOB
CTOCCLR jmwn,cmmo CToPOL

— b0~b9 CT0IO1, CT0IO0

CTOPAU

<
10 -bit Comparator A Comparator A Match » CTMAOF Interrupt
CTOCK2~CTOCKO I
CCRA

EHE TM H1EE

HSE TM #1E

{1 2 A TM A% 0o — A~ B P 308 6 040 P 308 B 71 58 B 4 R X 8 ) 10 o7 1) b1+
28, B OAEN AN EB LR 2 RN LL A 28 A AL RS Po X AN LL I RS K 1T o
HI{E 5 CCRP 1 CCRA FFf7#s HHIMEHEAT L. CCRP & 3 f2f, Sih#issnd
= 3 ALEEEE; T CCRA &2 10 A2R), SitEEs g AL .
JE IS AR AR 10 AL T BB B ME— J7 A 2 CTOON iz & 2E -k AR i
Bt e, ook, dHEEs g e b s ULt S B iSRRI SEs . EIR R A
i, BB TM R IES. B2 TM o] TAEEAR P, ThHE
ok B NN B B BhIR IR S, tn] DLl . T AR AR R ) 15 e #R
AT I 15 B O A AT A R ST
B8 TM FEEN4D
Al S A TM IR HRAE ) LD B AE s ). Horp & —xt H i 2 17 28 FH SR A7
10 PLTHE S B, — X%/ B HF A48 10 7 CCRA 1A, Fl T A6 &7
1783 % B AN e E Az i 420 B & CCRP 1] 3 M.
H55 i
AR 7 6 5 4 3 2 1 0
CTMOCO | CTOPAU | CTOCK2 | CTOCK1 | CTOCKO | CTOON | CTORP2 | CTORPI | CTORPO
CTMOCI | CTOM1 | CTOMO | CTOIO1 | CTOIOO0 | CTOOC | CTOPOL | CTODPX |CTOCCLR

CTMODL D7 D6 D5 D4 D3 D2 Dl DO

CTMODH| — — — — — — D9 DS

CTMOAL| D7 D6 D5 D4 D3 D2 DI DO

CTMOAH, — — — — — — D9 DS
BS5E TM SEF8R5E
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HOLTEK i ;

BS86B12A4-3/BS86C16A-3/BS86D20A4-3
# LED/LCD 5501055 A/D 28755 Flash £ 5%

CTMO0CO & 7735
Bit 7 6 5 4 3 2 1 0
Name | CTOPAU | CTOCK?2 | CTOCK1 | CTOCKO | CTOON |CTORP2 | CTORP1 | CTORPO
R/W R/W R/W R/W R/W R/W R/W R/W R/W
POR 0 0 0 0 0 0 0 0
Bit 7 CTOPAU: CTMO 5 3% 8 {5 4a i1
0: B1T
1: 1%
T B A S R AT AER S, WS R R R R T AR AR . T
1S5, TM PREF LRSI RS H . A KB s e, B R
BE AR AE, BB RS I, MBI A 4k 21T 3L
Bit 6~4 CTOCK2~CTOCKO: 3% CTMO THEH 8h s
000: fyys/4
001: fyys
010: £,/16
011: f,/64
100: fyu
101: fyp
110: CTCKO _FJF5itsh
111: CTCKO T By e
A T IR SR TM PR BHR . 5 1R B B b A\ K B B e P9 T H 2 Es
ARG BT B BRI BEAE LB T BRI AR foys R RGN, £ T £y /2
HERIPEEBIER, A7 T S S B IR A T
Bit 3 CTOON: CTMO i #i# On/Off #5 il {7
0: Off
1: On
BEAT P T™M B TF R ThRE. W B SR A W e T B a8 g AT, B F A
W ERAE TMo 18 Z LA 1TSS 7 5 P T™M I8/ D FE R . M b7 28 R B i e
AN, W EERE RS R, H 4 mE BN B, P RO R R
HpIAE, BB RN .
7 CTMO 4b 1 L5 DG e fay AR 20R, 24 CTOON o7 48 F I 3 i 5 #e ik, CTMO
I A4 E CTOOC 1748 52 HIHTEA1H «
Bit 2~0 CTORP2~CTORPO: CTMO CCRP 3-bit #4745, 5 CTMO 11405 bit 9~bit 7 LK

b2 P UL D 9

000: 1024 4~ CTMO 44 & 14

001: 128 > CTMO 4 & H#A

010: 256 > CTMO 4 & #A

011: 384 4> CTMO i % & 1

100: 512 > CTMO I & 391

101: 640 > CTMO 4 & 37

110: 768 > CTMO I 4 JE 1

111: 896 /4> CTMO I & 311
B = A7 ¥ 58 P98 CCRP 3-bit ZF 728 ME, A5 5 VBB E0EE 10 =y = 1 3047 st o
W CTOCCLR 7€ 4 0 B, FRAREE RN 0 HiE R T 3ds . CTOCCLR fi7
WK, AT AR LR 48 P LR Ui R AR g s BT CCRP R 514k
e AL, PRl I 128 Bk B I 5 4. CCRP #4iE 20, sths b4
{1 T Hh A A f KA T
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BS86B12A4-3/BS86C16A-3/BS86D20A4-3 #
# LED/LCD I550I055 A/D 20551552 Flash £ /57] HOLTEK

CTMOC1 E7728

Bit 7 6 5 4 3 2 1 0
Name | CTOM1 | CTOMO | CT0IO1 | CT0IO0 | CTOOC | CTOPOL | CTODPX | CTOCCLR
R/W | R/W R/W R/W R/W R/W R/W R/W R/W
POR 0 0 0 0 0 0 0 0
Bit 7~6 CTOMI1~CTOMO: % CTMO T/ERE=Ar
00: LG HEffr H AL
01: FiE XA
10: PWM #izt
11: e /i Bt
AL ETM 75 20 TAER . R 7T REEAE T 5, T™M B 7E CTOM1 Al
CTOMO A5 TA0 MUAR BT Se 5o 70 e I /B bl TM i i JEI92s il 0 0T it
Bit 5~4 CTOIO1~CTOIOO0: iEF CTPO %t Thaelr
Eb A5 DG P A% =X
00: AL
01: %K
10: e
11: B
PWM f{,
00: PWM %t ERCIRFS
01: PWM % ZeR7E
10: PWM #i
11: KiE X
SERT /i Egs
A FH
WP A7 T e 5 7E — 58 2o Mk B TM 4 H BB AT B 2R R A o 3K 7 248 10 35 3%
WE TM BT MR Ap AR 38 T o
76 LR VL R T, CTOIO1 F1 CTOIOO 7 e i 24 LA 28 A L& UL 4t &
CERS TM fr H 4] AR RS . 2 bR A LRER VT Lt & A= i T %t i
BRI . IR A AL LR A . IR PIALEI y 0 i, XA A 2
A%, TM % BT 468 @ id CTMOCT 2747 2511 CTOOC Az B IS . 7%,
HH CTOIO1 A1 CTOI00 13715 21| %t FE~F % 41 5 i@ ik CTOOC 137 15 & MW iR E A
[E, A4 LLR VT EC A ZERT, TM b AN 22 R AR AR A . 75 TM Fin HE I ot
A5, JEIE CTOON fi FHAR 3 & HE P I #5402 AL B4R 1E -
£ PWM #38, CTOIO1 Al CTOIOO0 [ T Wk 5E LA UG L 4% 18 2B i E R 8 T™M
i HEAIRES . PWM iy ThRE @ L IX A7 A AT T8 . ANAE TM 22 I IR 2
A CTOIO1 I CTOIOO0 i [IME 2 1R H M E 1. #5/E TM 1847 i 4% CTOI01 I
CTOIOO 18, PWM %t (48 2 Jo ik ok o
Bit 3 CT0OC: CTPO %45 Ar

Bl A DG B iy HE A

0: FIUAIE

1: ¥IdEE

PWM =,

0: KA

1: EH%

XA TM fir th A B 3 H AL B T TM e IEI2 4T T R UG fic fan H A =
& PWM B, 5 TM AT et / iH 8 iial, RS2, 78 LA UG il
R, BB VT EC & A Al vk i T™ % BB B R P . 42 PWM BT,
Huwe PWM 155 2 8 808 2 IE 2%
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HOLTEK i ;

BS86B12A4-3/BS86C16A-3/BS86D20A4-3
# LED/LCD 5501055 A/D 28755 Flash £ 5%

Bit2

Bit 1

Bit 0

CTOPOL: CTPO iy H AR 2 il 7

0: [FIAH

1: A
BEAL 1) CTPO #ar it BRI AR P o R A7 D s B TM i B RS A, SR AIRES T™ Fn it
JHIFEA . 45 TM AT 2 / T Bede iR HoR sZ 52
CTODPX: CTMO PWM JE ] / /525 b gz il fur

0: CCRP- fii#l; CCRA- 7Lt

1: CCRP- 5=%tl; CCRA - fiH
AT € CCRA 5 CCRP 247 4 H8/M FH T- PWM SR 0 Ja] JA AN o 2 L)
CTOCCLR: ¥ CTMO i+ 2 547

0: CTMO Lb##% P UTHL

1: CTMO Lb#s A ULHCE
B T B BT R T T . 1R 5 T TM B G AN LB - R ds A FA L
ek Po XA LIRS B0 AT LA VE TS BR B 11488 . CTOCCLR A7 384 =
THEERTE LU A A LU IE R 2E I B 1 B s e AR, TSR TE LRI 3 P LL
B VO TS A AR B B ks I S e B ER S IS BRI 5 I AE CCRP #1375 b
90 A REAE L. CTOCCLR f7fE PWM #5481 .

CTMODL & 7588

Bit 7 6 5 4 3 2 1 0
Name D7 D6 D5 D4 D3 D2 D1 DO
R/W R R R R R R R R
POR 0 0 0 0 0 0 0 0
Bit 7~0 D7~D0: CTMO THESS K 775 75 /7 4% bit 7~bit 0
CTMO 10-bit 7% 2% bit 7~bit 0
CTMODH ZF 78
Bit 7 6 5 4 3 2 1 0
Name — — — — — — D9 D8
R/W — — — — — —
POR — — — — — — 0 0
Bit 7~2 KEX, BN “07
Bit 1~0 D9~D8: CTMO THE#s = 775 27 /7 4% bit 1~bit 0

CTMO 10-bit TH% 2% bit 9~bit 8

CTMOAL F=E&3

Bit 7 6 5 4 3 2 1 0
Name D7 D6 D5 D4 D3 D2 D1 DO
R/W R/W R/W R/W R/W R/W R/W R/W R/W
POR 0 0 0 0 0 0 0 0
Bit 7~0 D7~D0: CTMO CCRA fix 575 & /74 bit 7~bit 0

CTMO 10-bit CCRA bit 7~bit 0
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BS86B12A4-3/BS86C16A-3/BS86D20A4-3 #
# LED/LCD I550I055 A/D 20551552 Flash £ /57] HOLTEK

CTMOAH 7738
Bit 7 6 5 4 3 2 1 0
Name — — — — — — D9 D8
R/W — — — — — — R/W R/W
POR — — — — — — 0 0

Bit 7~2 RENX, FH “07
Bit 1~0 D9~D8: CTMO CCRA =717 &7 7% bit 1~bit 0
CTMO 10-bit CCRA bit 9~bit 8

BEZE ™™ TIEER

fAi 7 TM A =Fh TAEA S, BIELEUCEc s A=, PWM MR e / i 5 s
R, BT E CTMOC] ZF/E25 19 CTOM1 I CTOMO £k BT & TAERER.

EEER LR AR R

R TM LAEE AR, CTMOC1 ZF 745+ 1 CTOM1 F1 CTOMO £ 75 Z % B N
“00” o MTAETEIZAE, — HIFERMERE IR, A =My eRiE =,
e THEER G Y, LR EE A RIS R A LE B ES P HL AR LIS R B, 4

CTOCCLR {7 A%, AWM EBR TS —FlE LhE 8y P ELAR LS & A,
i —Fl 2 CCRP Fr fr & BNE A . SER, iy A FIthie sy
P [KiE K brEA7 CTMAOF I CTMPOF 445 51 B 2 .

WH CTMOC1 #7231 CTOCCLR i BB oNE, M A LW IUCEL & A w1
B IE E. LR, B CCRP #F 17 % B H /D T CCRA 75 17 2% I {H, 1X
CTMAOF Wi Rbr& 4. Bl CTOCCLR AN, Ap=4: CTMPOF H i
ERFRE. W CCRA #1115, 1M BuL B KME 3FFH B, tHE#siE B, 1
B4 CTMAOF i K bn & o

Eiz TS, M UCE RS, TM & RS2 . MEbices A T
ERUUIR & 42 & CTMAOF bR r= 2, TM i H RS 2028 .t 8 P LR UL D
9% AR B P2 AR ) CTMPOF A3 78 AS 5210 TM % HH Tl . TM % S DR 25 240728 5 =%
CTMOCI 2 {7 #3 CTOIO1 A1 CTOIOO0 {7tk 7€ » 4Lk as A FLARUTHD & A,
CTOIO1 1 CTOIOO0 fi7 # 5 TM % Hi B dan th =, AR B M AiRAS . T™ i Hi
WILEME .. TM % 4618, 48 CTOON A7 B AR 3 /& H ~F 1928 4k J5 il it CT0OC
M E. FEE, % CTOIO1 Al CTOIOO0 £7 [FIN 9 0 I, 5] B HAAE,
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HOLTEK ; ’

BS86B12A4-3/BS86C16A-3/BS86D20A4-3
# LED/LCD 5501055 A/D 28755 Flash £ 5%

Counter

Counter Value overflow

A

-—— - - -

Ox3FF "“""“"""“"7
CCRP '+ CCRP >0

CTOCCLR= 0; CTOM[1:0] = 00

CCRP >0
Counter cleared by CCRP value

Resume

Counter
Reset

CCRA

Pause

» Time

CTOON

CTOPAU

CTOPOL

CCRP Int. “l
FlagCTMPOF

CCRA Int.

Flag CTMAOF f

cTMOOP PmFiI—

Output Pin set

to Initial Level Output Toggle
Low if CTOOC=0 with CTMAOF flag
<
<
Here CTOIO[1:0] = 11
Toggle Output Select

Output not affected by
....................................... P CTMAOF flag. Remains High
Now CTOIO[1:0] = 10 until reset by CTOON  bit

Active High Output Select

b3 PLF i 4258 — CTOCCLR=0
VE: 1.CTOCCLR =0, Lb#:a% P VLACKERRvH A%
2. TM %t Y it CTMAOF F & Az 4541
3. /£ CTOON _EFHF T™ %t 2 A Z 44618

' Output inverts
Output Pin when CTOPOL is high

Reset to initial value

Output controlled
by other pin-shared function
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BS86B124-3/BS86C16A-3/BS86D20A-3 #
# LED/LCD JE51I055 A/D 288155 Flash 5 5% HOLTEK

Counter Value CTOCCLR = 1; CTOM[1:0] = 00
A
CCRA >0 Counter cleared by CCRA value CCRA= 0
O3FF|— — — — — f ______ \f - — — _\: — — — — — _ Counteroverflow
Resume Foo=== >
i CCRA=0
CCRA t
P Counter Reset
ause top
CCRP
!’/ y 4
H X » Time
' " i | !
| ) | ( '
' 1 1 | '
| ' 1 1 |
CTOON : ! ! ! )
' ' H H H |
| ) | I i !
! ] 1 i | '
CTOPAU ; : : : :
i ! ' ! I !
! ' ' | I |
| ! ! : | L
CTOPOL T T T T | No CTMAOF flag
CCRA Int h h i—l i—l ! / S vert
. \ overflow
)
Flag CTMAOF ' ! ! . .
| | 1 1 !
| ] | | |
CCRP Int. ! ! ! : : !
Flag CTMPOF : : : : E : Output does
CTMPOF not : ; i i : ' potchange
CTMOO/P Pin generated /! !
\ H Output not affected by
" . ' Output inverts
Output Pin set Output Toggle CTMAOF flag. Remains High L
to Initial Level ithCTMAOF flag — § o ; . Output Pin when CTOPOL s high
fgwmi;acTeong: o wi lag { Now CTOI0[1:0] = 10 until reset by CTOON  bit Reset to initial value
< Active High Output Select Output controlled

by other pin-shared function

Here CTOIO[1:0] = 11
Toggle Output Select

EbEZ DL FC s 425 — CTOCCLR=1
VE: 1.CTOCCLR =1, LL#Eia% A ULECHIE T ss
2. TM %t X it CTMAOF b &z 4% 1
3. 7E CTOON _ T+ T™ % R A7 = W) URE
4. 24 CTOCCLR =1 Itf, CTMPOF FpE& A R4
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# BS86B12A4-3/BS86C16A-3/BS86D20A4-3
HOLTEK # LED/LCD 5501055 A/D 28755 Flash £ 5%

ERT /AR AR

AAE CTMO TAEAE AR, CTMOCI & 47 %% *F A CTOM1 F1 CTOMO 47 75 B %
BN 117 o R /B S LR AR A O A R, FE P AR R RE Y
WIS SRR E . AR, RN/ TH sl CTMO Sy B ARAEH . IRk,
Eb 45 U A o A5 X b 0 486 38 A0 B e B T DLIE B T b ohgg . a2 = R 4 1)
CTMO % H i 5538 1/0 e e ohag.

PWM &

FAE CTMO LAFLE AR R, CTMOCI % 17 #% 1 ) CTOM1 A1 CTOMO 177 75 B %
BN €107 . CTMO ) PWM THEEFE ok fa ], hndhdas ], 8 aA 42 i 45 7 i -+
SEH. 4 CTM % ISR — MR [ e (5 5 S el s 5, K red—4
BHRAEZET DC B AC it .

T PWM 3 R IHAN 5 s b mT i, e i B L R vE . 78 PWM 45
A1, CTOCCLR A A0 PWM #:4F . CCRA Al CCRP A7 8%k € PWM 3,
— NPT N BB BRI R ] PWM B AR, B — AN ki) S S L.
B AN 25 A7 2% 725 ) 40K 1l 5 2 BB T CTMOCT 5 47 25 1) CTODPX 7. Fir BA
PWM B Z A 542 Lt CCRA 1 CCRP 217 28t [E e .

YA A B EL B P LB DU R AR, K77 4 CCRA B CCRP H brbr & .
CTMOC!1 FF 1728 ) CTOOC 7 ¥ 58 PWM LI # 14:, CTOIO1 A1 CTOIOO0 £i7
e PWM i i 50K CTM i Hi I B 2 5 = 802 48K . CTOPOL fi2. %) PWM fii
TR B AR P B o

CTM, PWM =R, HEFIFFHEN, CTODPX=0

CCRP | 001b 010b 011b 100b 101b 110b 111b 000b
Period 128 256 384 512 640 768 896 1024
Duty CCRA

#7 fsys=16MHz, CTMO W £Rifi%E+F fy/4, CCRP=100b, CCRA=128,

CTM PWM %t AR =(fys/4)/512=f,/2048=7.8125kHz, duty=128/512=25%

4 H CCRA 77 /7 #% & X 1) Duty 5% T 80K T Period i, PWM it (5 2 LNy
100%

CTM, PWM &=, BAX5FHE&, CTODPX =1

CCRP | 001b | 010b | 011b | 100b | 101b | 110b | 111b | 000b
Period CCRA
Duty | 128 | 256 | 384 | 512 | 640 | 768 | 896 | 1024

PWM 1% Hi A B CCRA /748 ME 5 CTMO IR Bh 3t Rl e, PWM 115
22 H i CCRP & 47 2% HIME B 5E
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BS86B12A-3/BS86C16A-3/BS86D20A-3 #
# LED/LCD 3513055 A/D Z#5# Flash 2 5 %] HOLTEK
Counter
Value Counter Cleared by CCRP CTODPX=0; CTOM[1:0}=10 |
4 Counter reset when
\ CTOON returns high
CCRP /-
Counter Stop If /
— Pause Resume CTOON, bit low
CCRA /. ’
y A/
p» Time
CTOON [
CTOPAU
CTOPOL
CCRA Int. I I _| —| —|
Flag CTMAOF
CCRP Int. I I 1N I
Flag CTMPOF
CTMO O/P Pin —
(CT0OC=1)
CTMO O/P Pin
(CT0OC=0) f ||
PWM Duty Cycle P + E‘ + - . + - o lled PWM rcsu/m;:s Output Inverts
e e o > b on OPCTtion When CTOPOL =1
H : H ' PWM Period
set by CCRP
PWM &3 — CTODPX=0
vE: 1.CTODPX =0, CCRP j5R&iT%#s
2. THESTE R IR E PWM
3.3 CT0IO1, CTOIO0=00 &, 01, PWM IjREAZAE
4. CTOCCLR A5 PWM #:4F
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# BS86B12A4-3/BS86C16A-3/BS86D20A4-3
HOLTEK # LED/LCD 5501055 A/D 28755 Flash £ 5%

Counter
w | = =T
¢ L:e Counter Cleared by CCRA CTODPX=1; CTOM[1:0]=10
4
Counter reset when
\ CTOON returns high
CCRA /.
Counter Stop If
— Pause Resume CTOON bit low
CCRP /.
A
» Time
CTOON [
CTOPAU
CTOPOL
CCRP Int. 1 1 i i Il
Flag CTMPOF
CCRA Int. I 1 1
Flag CTMAOF
CTMO O/P Pin —
(CTOOC=1)
CTMO O/P Pin Y‘
(CT0OC=0) |
DE—— —— Ph— 4
PWM Duty Cycle * : * * Output controlled by PWM resumes Output Inverts
set by CCRP S ERREEEE CELEE P oo neopeee T R T . Other pin-shared function  *P™10" When CTOPOL = 1
v : v )
H ! ! PWM Period
set by CCRA

PWM ## 3 — CTODPX=1
VE: 1.CTODPX =1, CCRA j&W&it%#s
2. THERTE R IR BEE PWM AN
3.4 CTO0IO1, CTO0IO0=00 5% 01, PWM IJHEARAR
4. CTOCCLR LA PWM $:4F
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BS86B12A4-3/BS86C16A-3/BS86D20A4-3 #
# LED/LCD I550I055 A/D 20551552 Flash £ /57] HOLTEK

EHAE! TM — PTM1&PTM2

JAIR TM A4 5 Fp AR, BIECARUL R o 2 i/ A oA . e
ALK R A T PWM i AR R IR T e A A A A B ) O B S A

SRS
A L A
CCRP
Comparator P Match
10 -bit Comparator P | P » PTMPnF Interrupt
S
—— b0~b9
fsys/4 — PTnOC
fsvs —
/16 —| ) i
/64 —1 Counter Clear (0 > output | | Polarity | i PTPnPin X PTPn
fsus — 10-bit Count-up Counter ’ —»| Control Control Input/Output — PTPnB
fsus — T
PTHON PTnCCLR PTnM1, PTnMO ~ PTnPOL
PTCKn &—0—' >o— |— b0~b9 PTnlO1, PTnlO0
PTnPAU )
y
-bil Comparator A Match
I 10 -bit A P »PTMANF Interrupt
PTnCK2~PTnCKO omparator
PTnlO1, PTnlO0

CCRA l
Edge O——1[X PTPnl
Detector 1
PTnCAPTS
7E: 1.PTPnB /& PTPn [MIBH#£(5 5.

2. 41T BS86B12A-3 B HL, PTP2I 5| Vs Bt IFS 25977 Bk ATk .
[AHEARY TM 4E[E (n=1 g} 2)

BEIHARY TM #21E

JEHAZ TM BAZ 02— B R P e B 10 PN R B S i B YR IR B 1 10 A7 1) 14K
28, B EIENA N EB LR AR RN EL A 28 A AIEL GRS Po XA EL B AR B 1T B o
HI{E5 CCRP Fll CCRA ZFf7asHME ST L . CCRP & 10 A7 % & .

I N R P AR 10 A7 TS O — 5 v 2 fF PTnON 47 & A _F R B AR T
Frib#ees. pbah, 18 el bR VL EC B 2 B shig Btk ggs . Bid & &2k
i, W2 4 PTMn T ilE 5. IR T™M /] TAEEARR AR, 7
ALFER B N E AR B R Ok El, AT Ll . A TAE R i B
HR e IE I W B AT R A A AR LI .
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HOLTEK i ;

BS86B12A4-3/BS86C16A-3/BS86D20A4-3
# LED/LCD 5501055 A/D 28755 Flash £ 5%

BEAE TM FE2=NE

JAHIR TM AT TAERL R — RV G a6 — X R a7 28 I RAZ 10
BT BRIRAE, PIXTIE | B 27 2425 10 i CCRA FI1 CCRP [PME . F T P92
2T A7 28 FH R L B AR B R A AR

Sy 2
AR 7 6 5 4 3 2 1 0
PTMnCO | PTnPAU | PTnCK2 | PTnCK1 | PTnCKO | PTnON — — —
PTMnCl | PTnM1 | PTaMO | PTnIO1 | PTnIO0 | PTnOC | PTnPOL |PTnCAPTS| PTnCCLR
PTMnDL D7 D6 D5 D4 D3 D2 DIl DO
PTMnDH — — — — — — D9 D8
PTMnAL D7 D6 D5 D4 D3 D2 D1 DO
PTMnAH — — — — — — D9 D8
PTMnRPL| D7 D6 D5 D4 D3 D2 D1 DO
PTMnRPH — — — — — — D9 D8
10-bit FHIE! TM FEFF5IFE (n=1 5 2)
PTMnC0 ZH 77
Bit 7 6 5 4 3 2 1 0
Name | PTnPAU |[PTnCK2|PTnCK1|PTnCKO| PTnON — — —
R/W R/W R/W R/W R/W R/W — — —
POR 0 0 0 0 0 — — —
Bit 7 PTnPAU: PTMn 138 & 515667
0: 81T
1. #i%
TR E A el A s, ISR LW B . J T
1S5 E, PTM {REF LRSIk gkt . by iR B s A, TG
PR R A, BERA TR S NIRRT, I 4 4k 2150
Bit6~4  PTnCK2~PTnCK1: %% PTMn -5t &b fir
000: fy o/4
001: foyq
010: f,/16
0l1: f,/64
100: iy
101: o
110: PTCKn _FH#%
111: PTCKn F[&HS
LA T IESE T™M M B IR B AR BT I Bhda N A JOh B G W ST 2 .
AR S I B R BE R B E TR I N BRI R foys £ RGN, £, F £y, 2
HERIW B, A3 g S SR e,
Bit 3 PTnON: PTMn %04 On/Off % 17
0: Off
1: Ol‘l
AL P T™M BT IhBE. ¥ B LA A i Wl fe - B el g 4T, BT A
MIBRAE TM. JEZHADEHE 1B TR 550 TM J R . A4 iR 3 s %
AN, NI RS EAIE R, LA A & PR, A B B R
A A AE, BRI R N T .
5 PTMn Ab-T ELRCUCEC i A 0, 24 PTnON £748 (KB & sk, PTMn %
B AT 2 PTnOC 735 5E RIHI LA 1H «
Bit 2~0 REN, TN “0”
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BS86B12A4-3/BS86C16A-3/BS86D20A4-3 #
# LED/LCD I550I055 A/D 20551552 Flash £ /57] HOLTEK

PTMnC1 788 (n=1 5% 2)

Bit 7 6 5 4 3 2 1 0
Name | PTnM1 | PTnMO | PTnIO1 | PTnIO0 | PTnOC |PTnPOL | PTnCAPTS | PTnCCLR
R/W | R/W R/W R/W R/W R/W R/W R/W R/W
POR 0 0 0 0 0 0 0 0

Bit 7~6 PTnM1~PTnMO: JEFF PTMn TAER N7
00: L IG R for H AL
01: FHesm AR
10: PWM 5Bl ki R 52 2
11: e /i Bt
KA E PTM R 210 TAERE . N T #i R VE P 48, PTM RiTE PTaM1 M
Tmm&ﬁ&ﬁ&%ﬁ%%%oﬁiﬁ/ﬁﬁ%ﬁﬁ,WM%&M&%%@%
HE o

Bit 5~4 PTnlO1~PTnlO0: #%£#E PTPn fiH Thae s
Eb A5 DG P A% =
00: AL
01: %
10: e
11: B
PWM #53 / B ik i o A
00: PWM %t TERCIRFS
01: PWM %A ZeR7E
10: PWM i
11: Bk
e A AR
00: 7£ PTCKn A1 PTPnl [ JHiE4H N
01: 7E PTCKn 1 PTPnl T F&#4 A4
10: 7£ PTCKn 1 PTPnl XS4 A Jfi 2
11: f TR
SES /TR
AL
WAL DB £ — B A BN PTM 46y H i) D AR IR &S o IR AR () e %
WE PTM IS AT 7EMR A AR 20 R
EH B VU4 AR, PTnlO1 A1 PTnlOO f7 4 58 24 M EL I 3% A EL AR DU IR 4 L
KA TM % B s AR R A . BB 28 A ERECDUEC S H R AR T™ 46
JHIBE G N I s D) SRR MRS . A AL RIS 0 B, S A4 H g
ANLEAE . TM Hin ]84 3852 PTMnC1 2977 8% (1) PTnOC 7% & Bl i . 7%
&, [ PTnIO1 F1 PTnlOO 17 15 2 (1) 4y 4 f~F 2420 538 5d PTnOC A7 1% B 19146
EAF, 504 P UCRC & AR, TM Bt R A 2 Rk A28k 78 T™M i e
ARRA G, IS PTnON A7 B I 31 iy o ST R 3% 6 52 A0 BT UR{H
7E PWM 30, PTnlO1 Al PTnlO0 F F ¥k 52 bb 45 DT BE 45 1 2 A= i B R 24 T™
far RV RIRAS o PWM i HE T Rl Tk 0 P A7 1R A8 AR AT BB . (X AE TMn G I
4% PTnlO1 F1 PTnlOO0 {7 I /& 1R A D B . A5 7E TM I2 4TI &% PTnlO1 F
PTnlOO0 J{E, PWM % Hi ({EL A2 TR TR o
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HOLTEK i ;

BS86B12A4-3/BS86C16A-3/BS86D20A4-3
# LED/LCD 5501055 A/D 28755 Flash £ 5%

Bit3

Bit2

Bit 1

Bit 0

PTnOC: PTPn iyt #2447
Eb A5 DG P A% =

0: FIUHIK

1: ¥liseE
PWM #538 / B fhk o i A X

0: KA

1: =A%
T TM i H B AR A . S BT TM BRI IE3Z AT T LR UL S S e A 20E
& PWM B/ B kb AR 30, 8 TM AR T I/ i aepi s, IR AZ 520
7 LL B VG ic g A QR PR VG IC & 4 BT L e s T™M S s 0 8 S e P 7E
PWM #A, ki PWM 15 52 F A 806 IR A 2K
PTnPOL: PTPn %y ! W% 1 4% il 47

0: [FIAH

1: =AM
BEAZ AR PTM B th BRI AR P o ey s i) T R BRUSCRH , SAAERES T % Bl
Ff. %5 TM AT e / - Hae s i A 2 5
PTnCAPTS: %45 PTMn f $2 fift KI5

0: >KH PTPnl 54

1: >KH PTCKn 3|
PTnCCLR: #%#% PTMn i+ ¥88iE B4 A7

0: PTM Lb#:#s P ULAL

1: PTM LhEc#s A VLHC
AT TR B R B AR 7. AL T™M LR A LU AR - PR A Fk
B P, WIS LA AR B 9 B0 $A . PTnCCLR Ryt /o, s 7e bl
a5 A TWRUCEL R AR P bR IR oM, THEERTE LR 88 P LR DU R A 3R
TR I B TR I B 1Y 5 VR ATE CCRP HE3E B 0 B A4 R
3o PTnCCLR {7 7E PWM BT, Bkt el A Pl s A Ad o

PTMnDL %588 (n=1 3 2)

Bit 7 6 5 4 3 2 1 0
Name D7 D6 D5 D4 D3 D2 D1 DO
R/W R R R R R
POR 0 0 0 0 0 0 0 0
Bit 7~0 D7~D0: PTMn T &K Z 11 5 /745 bit 7~bit 0

PTMn 10-bit T+£{#% bit 7~bit 0

PTMnDH F 778 (n=1 5 2)

Bit 7 6 5 4 3 2 1 0
Name — — — — — — D9 D8
RW | — — — — — — R
POR — — — — — — 0 0

Bit 7~2 FE X, HN “0”
Bit 1~0 D9~D8: PTMn 1445 =i 715 % 17 %% bit 1~bit 0

PTMn 10-bit TH#{#% bit 9~bit 8
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BS86B12A4-3/BS86C16A-3/BS86D20A4-3 #
# LED/LCD I550I055 A/D 20551552 Flash £ /57] HOLTEK

PTMnAL %773 (n=1 5 2)

Bit 7 6 5 4 3 2 1 0
Name D7 D6 D5 D4 D3 D2 DI DO
R/W R/W R/W R/W R/W R/W R/W R/W R/W
POR 0 0 0 0 0 0 0 0

Bit 7~0 D7~D0: PTMn CCRA &7 %747 2% bit 7~bit 0
PTMn 10-bit CCRA bit 7~bit 0

PTMnAH & 7235
Bit 7 6 5 4 3 2 1 0
Name — — — — — — D9 D8
R/W — — — — — — R'W | RW
POR — — — — — — 0 0

Bit 7~2 REX, BN “0”
Bit 1~0 D9~D8: PTMn CCRA =71 2 /728 bit 1~bit 0
PTMn 10-bit CCRA bit 9~bit 8

PTMnRPL 788 (n=1 5 2)

Bit 7 6 5 4 3 2 1 0
Name D7 D6 D5 D4 D3 D2 Dl DO
R/W R/W R/W R/W R/W R/W R/W R/W R/W
POR 0 0 0 0 0 0 0 0

Bit 7~0 D7~D0: PTMn CCRP fik' 75 & A7 %% bit 7~bit 0
PTMn 10-bit CCRP bit 7~bit 0

PTMnRPH %788 (n=1 5 2)

Bit 7 6 5 4 3 2 1 0
Name — — — — — — D9 D8
R/W — — — — — — R/W R/W
POR — — — — — — 0 0

Bit 7~2 KX, BN “0”
Bit 1~0 D9~D8: PTMn CCRP {71 447 2% bit 1~bit 0
PTMn 10-bit CCRP bit 9~bit 8
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# BS86B12A4-3/BS86C16A-3/BS86D20A4-3
HOLTEK # LED/LCD 5501055 A/D 28755 Flash £ 5%

FIEAE T™M TIEHRR

AR T™M A HoAP AR, RO ELA VO A 20, PWM far tH A 2. B ik
fr AL R A AL E e i/ B . 1B % B PTMnCl %5 A7 25 1
PTnM1 1 PTnMO £ 3% 54T B 2

EL AR PLEC A AR

AN TM TAELE AN, PTMnC1 #4725+ i) PTaM1 F1 PTaMO 47 75 E &% B A
“00” o MTAETEIZAE, —HIFERMEREIF IR THEL A =My deRiE =,
Sl THEES R L, LEACAS A LEARULHC R AE AT LE A% P LA UCRE R A2 24

PTnCCLR 7 M K, H PR 7 ikiE bR EAs . —Fhg Lh e as P LR AR LD & 4,
F—F & CCRP Frfa i # BT AR . Ser, Ehias A FIthie s
P (1% R b5 &7 PTMANF A1 PTMPnF 5% 51 Bt .

W PTMnC1 #7745 1 PTnCCLR A% B s, Mbbiids A R ILHL R A i it
oA WiiE EF. LRy, BPf CCRP % 47 4% B {H /N T CCRA #F 17 2% 15, 1Y
PTMAnF W& Rbr &4, Bl PTnCCLR A&, A<:p%4 PTMPnF
WrigsKbrE . 78 UChcH H AL, CCRA FAEAREABER A “07 .
EWiZHE LTS, JHEUCE A4S, TM % RS . SEbiids A b
B ULEC K 2E J5 PTMANF R I SRR S 4E R, TM f DR S o As . i #s P
Eb 5 UG FE & AE B P2 A2 (7] PTMPF A B A 520 TM SarH BT, TM % b BEDER 785 508
77 PTMnC1 25 1Z 457 PTnlO1 F1 PTnlO0 fi7 ¥ 5E . 4 2% A ELEUUHEL &
A B, PTnIO1 A1 PTnIOO0 47 ¥R 52 TM iy H B0 4 vy, A o508 4% 24 A IR 45
PTMn % EIRI 461, 7E PTnON £ A 21 & H P AR AL J5 83 PTnOC AL 138 E .
VER, 4 PTnlO1 F1 PTnIOO fZ[AES Ay 0 B, 5] ik AR,
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BS86B124-3/BS86C16A-3/BS86D20A-3 #
# LED/LCD JE51I055 A/D 288155 Flash 5 5% HOLTEK

Counter Value Counter overflow PTnCCLR = 0; PTnM [1:0] = 00 |
A CCRP=0 < CCRP >0
- Counter cleared by CCRP value
OX3FF Y o >
CCRP >0 / N, R Counter
/ esume Restart
CCRP = X
Pause Stop
CCRA
Y VY Y Y -
»Time
PTnON | |
PTnPAU
PTnPOL ]
CCRP Int. Flag
PTMPnF [ [l 1 1
CCRA Int. Flag
PTMANF —l —l —l —l -l
PTMn O/P P — ’—
Pin " < . e
~\ i Output not affected by ‘AVJL i
) ~ i PTMANF flag. Remains High out H
Output t t O ) > H utput Inverts
initel Level Low ug)#nlﬁ:g;z: " unfil reset by PTnON bit i when PTnPOL is high
if PTNOC=0_g § b e > { Odtput Pin
i) 771 Note PTnlO [1:0] = 10 i Reset to Initial value
Here PTnlO [1:0] = 11 Active High Output select ¢
Toggle Output select un-defined

b %z B2 LA 455K — PTnCCLR = 0 (n=1 Ef 2)
7: 1.PTnCCLR=0, LLi%#s P ULECKHERRIT s
2. PTM i tH A 1 PTMANF A s A7 42 il
3. 1E PTnON _E TS TM %t &2 067 E 4081
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# BS86B12A4-3/BS86C16A-3/BS86D20A4-3
HOLTEK # LED/LCD 5501055 A/D 28755 Flash £ 5%

Counter Value | PTnCCLR =1; PTnM [1:0] = 00 |
A
CCRA > 0 Counter cleared by CCRA value CCRA =0
; . Counter overflow
Ox3FF y { b <
; ume ., | CCRA=0
K y M| Repume " i 000 >
CCRA
Pause Stop  Counter ResV
CCRP
Y w/ Y Y
»Time
PTnON | |
PTnPAU
PTnPOL
No PTMAnF
flag generated
CCRA Int. FI Sverfion
nt. Flag overflow
PTMANF i I 1 X
CCRP Int. Flag
PTMPnF
.'/,
P;’:g;zdnm Output does
PTMn O/P | ° = notchange
Pin A 7. Output not affede/d by <) Ao
Ouiout Toaale with TAF flag. Remains High | A~ A utput Inverts
Output pin set to u::‘»)#r:/]A?ﬁ:ng:n until reset by PTnON bit { ohout Pin mh?ﬂ PTnPOL is
initial Level Low R Bt R Pn it val 9
ifPTnOC=0 X » Note PTnIO [1:0] = 10 i Resetlonitial value
Here PTnlO [1:0] = 11 Active High Output select Output’controlled by
Toggle Output select other pin-shared function

b4 2 LA HHAE R, — PTnCCLR =1 (n=1 5 2)
VE: 1.PTnCCLR=1, [LiZ%% P ICECKERRTI 408
2. PTM % H MY 1 PTMANF Ar & A7 12 )
3. 7E PTnON FJHE PTM it I S A7 E T84 1E
4. 4 PTnCCLR=1 i}, A&724 PTMPnF bri&
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BS86B12A4-3/BS86C16A-3/BS86D20A4-3 #
# LED/LCD I550I055 A/D 20551552 Flash £ /57] HOLTEK

ER /TR

FAE PTM TAETE A0, PTMnC1 % A7 2% FH /Y PTnM1 F1 PTnMO 7 75 2% &
N7 o ERE /T EER CS Le R AR A U SR R, IR AR R RE A
Wridskbr & AEERE, Eer /e PTM S AR E R . Kk,
A UG B H R e St AT s e AT DL T e T R

PWM &

Jofs PTM T/ 26 Jh B, PTMnC1 247 4% o i) PTaM1 Al PTMO £ir 7 25 4
A “10” , H PTnlO1 #1 PTnlOO0 7 T E W E N “10” . T™M ] PWM LI fREAE
sy, mmadshl, WIS A . 4 TM fir et — A4
[ (0 5 A TR E S, e — M ESUEET DC YWITRIN AC 7.

T PWM 31 AN 5 2 b ml i, e ik S L R G . 76 PWM 44
L, PTnCCLR 47 % PWM i #FE 5 M. CCRP Al CCRA 17 2% #5 Fl T 4% il
PWM J5 . CCRP Zif7#zilit i br M- BN 26 PWM I, CCRA 247
RIEE PWM 15, PWM B 1) J& B AN &5 2% L B CCRP fil CCRA 75 17 %%
FEL 32 1

ML RS A SRR P LBV R A=, CCRA A CCRP A Wids AL 43 5l 7= 46
PTMnC1 2 1% 2% ) PTnOC 7 3% PWM ¥ & I8 1%, PTnIO1 A1 PTnIOO0 f7 fii
At PWM % ) 5058 1) T™ fan H B & P B R . PTnPOL f2 H T PWM %
HH B TR RO AR A S AR 42

10-bit PTM, PWM #&X, ZBXFER

CCRP 0 1~1023
Period 1024 1~1023
Duty CCRA

#7 fsys=16MHz, PTMn W80 i%EFF fyg/4, CCRP =512 H CCRA=128,
PTMn PWM #ii tHATR =(fiy/4)/512=F,ys/2048=7.8125kHz, duty=128/512=25%,

47 B CCRA 77 A7 %5 %€ X ) Duty {655 T 8K T Period fH, PWM Hi i 52tk A
100%.
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# BS86B12A4-3/BS86C16A-3/BS86D20A4-3
HOLTEK # LED/LCD 5501055 A/D 28755 Flash £ 5%

Counter Value 0] =
A Counter cleared | P [0 = |
by CQ.RP ~~~~~ Counter Reset when
- “n, ~~~~~~~~ . PTnON returns high
CCRP /!
Pause Resume Counter Stop if ;
| PTnON bit low !:'
CCRA
Y Y/ y
»Time
PTNON | |
PTnPAU
PTnPOL ]

CCRA Int. FI
PTMANF 1 I 1 i =

CCRP Int. Flag 1 1 1 1

PTMPnF

PTMn O/P Pin [%] i

(PTnOC=1) __|
PTMn O/P Pin ] S R S
(PTnOC=0) ["a] |
<> <> <> : LA
PWM Duty Cycle "} H : / W / |
i i ; / resumes
setby CORA / operation !
<-—-1-—-Pi€-——1-—-Pit———-- > Output controlled by out til .
in- i utput Inverts
* * * PWM Period other pin-shared function P

When PTnPOL = 1
b b =4 — —set by CCRP

PWM HitH#ER (n=1 3% 2)
7: 1. CCRP jEM 8%
2. A BRI Uk E PWM JE 4
3. %4 PTnlO [1:0]=00 8% 01, PWM IhAE A4S
4. PTnCCLR {7%f PWM I RETCH2 M
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BS86B12A4-3/BS86C16A-3/BS86D20A4-3 #
# LED/LCD I550I055 A/D 20551552 Flash £ /57] HOLTEK

B o AR

RNETM TAEFE A, PTMnCl & A7 25 ) PTaM1 #l PTaMO 7 75 X B A
“10” , FFHAHRK PTnIO1 A1 PTnIOO0 TR E R E N “117 . [EWERL TS,
kb i AR, 7E TM Sy DR = A2 — AN ik g i o

T I B 7 26 PTnON A7 HH A 21 /& 1 5% A8 SR fi & ik o g v g ol o AT A1 52
Jik A5 S, PTnON 437 7] B PTCKn i1 H 2l AR FE A4S s, HEm AR Ik W) ds 4k B
kg o 24 PTnON AL 528 Ny g T, H BB a2 47, A KR e s .
LN FEFF# PTnON £73 8k L 28 A LB UTHC R 2B, P2 2R ik B o
A A LRARVLEL AR A0, = H 3 F% PTnON A7 H 7= A= B ik i T BT o
CCRA [ME R iX Fh 5 A bl kb o B . P A BRI RAER, a4
TM H 1. PTnON £7 75 T 048 5 5 i 2 kA8 AR B S 3% 38, e i 4 &
f&EE, EHkERT, CCRP ZFAE%8H1 PTnCCLR 7 AR1FH .

S/W Command Leading Edge Trailing Edge S/W Command

SET"PTON" —o 1 ON bit PTnON bitf — CLR "PTNON

or or
PTCKn Pin Transition — 01 10 CCRA Match Compare

PTMn Output Pinﬂ

Pulse Width = CCRA Value

BpREREE (n=1 5 2)
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# BS86B12A4-3/BS86C16A-3/BS86D20A4-3
HOLTEK # LED/LCD 5501055 A/D 28755 Flash £ 5%

Counter Value 0l=10 - 01 =
A Counter stopped [PTnM [1:0] = 10 ; PTnlO [1:0] = 11]
. by CCRA Cour('n)ter Reset when
- Ny PTnON returns high
CCRA X X !
Resume Counter Stops I,./‘
Pause by software
CCRP / }
Y Y/ y
»Time
PTnON
I y /{ Y' Auto. set by 7 Y
Software { Cleared by iPTCKn pin I -~ Software
Trigger CCRA mhtch £ Software oftware; Software; Trigger
. | Trigger Trigger Clear
PTCKn pin -
P:I:CKn pin
PTnPAU Trigger
PTnPOL ]
CCRP Int. Flag g interrpts
PTMPnF
CCRA Int. Flag
PTMANF —l —l —l
PTMn O/P Pin -
(PTnOC=1) |__}
PTM? OIOPCP"; L]
PTnOC=0
s van > OutputInverts f
set by CCRA when PTnPOL =1

BRORET (n=1 3¢ 2)
VE: 1.3 CCRA VURD {5 i 4k 28
2. CCRP KA# [
3. i8It PTCKn FIEL B PTnON fi7 Ay i sk fih 2 ik
4. PTCKn JHA RIS 2> F 5 B A7 PTnON
5. kAR, PTnlO [1:0] FE &AL “117 , HABEHE M.
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BS86B12A4-3/BS86C16A-3/BS86D20A4-3 #
# LED/LCD I550I055 A/D 20551552 Flash £ /57] HOLTEK

IR RN

FNETM TAEFE A, PTMnCl & A7 25 ) PTaM1 Fl PTaMO 7 75 B B A
“01” o RS RE AN IS TR P ORAE A AR G e, PR T
ik wf 55 O B (% S B A, PTPnl 5k PTCKn 5] B E (48 #8015 5, @ % B
PTMnC1 27 {7 %5 ] PTnCAPTS f7ik#¢. A[i@id % & PTMnC1 % 17 2% 1] PTnlO1
1 PTnIOO0 {736 85 ROL iy 22, B BT, N BRIE B0 /. it v 72
J7 ¥ PTnON A7 AR B iy AR, T fa 30
24 PTPnl 8% PTCKn 5| Jil B G B0 Ay e 4 iF, 11 2088 24 W B 8% 8147 2] CCRA
HAERE, JFo TM . 98 PTPnl B{ PTCKn 5| 51 & A= W8 i v i ¥, it
BaeFa gk s TAE EH 2] PTnON £ &4 TRk A . 24 CCRP LA VL L & A I 11
BARFA R E; CCRP FMEIE L X Fh 77 4 i v 288 B KME. U P
CCRP HLRRULHEE & AEWE, 4724 T™M F . 1d 3% CCRP ¥t W5 5 O fE 7]
DL Kk 58 . @it % B PTnlO1 A1 PTnlOO0 f7i%#¢ PTPnl 5{ PTCKn 5] {1 4 I
THB, TR EONIEE 2. W PTalO1 A1 PTnlOO0 7 #1% & Nw, it PTPnl
8 PTCKn 5] Ik A2 W A 10 05 3 ¥ B8 AN 2 = AR f 4 448, (EiH Bds i s gk stia
17
* PTPnl 5% PTCKn 5| I 5 H B Thag 3, T™M TAEFE N\ #e =00 75 2 i
B AR E S| Y AR, A% 5] R AT HP R AR R AT RE AT
NI H/E. PTnCCLR, PTnOC Al PTnPOL f7 78 M 2 AR AE H
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HOLTEK ; ’

BS86B12A4-3/BS86C16A-3/BS86D20A4-3
# LED/LCD 5501055 A/D 28755 Flash £ 5%

Counter Value

CCRP
YY

XX

PTnON

PTnPAU

PTM capture
input pin

CCRA Int. Flag
PTMANF

CCRP Int. Flag
PTMPnF

CCRA
Value

PTnlO [1:0]
Value

pact

PTnM [1:0] = 01

Counter cleared by
. CCRP .
- Counter Counter
.............. Stop Reset
Y
Resume
Pause
I Y
Time
Qgg‘é‘f Active edge Activetedge
- . N
XX vy | xx Yy |
00 - Rising edge |01 - Falling edge| 10 - Both edges| 11 - Disable Capture |

HHIRMAIRER (n=1 3¢ 2)
1. PTnM [1:0]=01 35 PTnlO [1:0] £ i & A kb vt
2. TM FHEsm N\ BTG OB s T A I E 54 2 2] CCRA
3. PTnCCLR £/ A Ad
4. Thgi i BhEE -PTnOC A1 PTnPOL i A i
5. EES B CCRP i, 78 CCRP Ny “0” I, HEess Bl vl ik ik
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BS86B12A4-3/BS86C16A-3/BS86D20A4-3 #
# LED/LCD I550I055 A/D 20551552 Flash £ /57] HOLTEK

A/D 5%
0T R Z R T RAT S, WIS RS B RN ER. T e
B LR AR IR e (35 2, 20 B I A/D R S LS B R U B A
B 4% A/D B ER RER AR RO L, AT R S R, B Tk, B
1 RV R A AT/ S 22 1 7 R I 44

A/D &7y

IR A HLE R & — AN 2 @IE 1 A/D Felieds, EATT DA BN SMRAE
T CRAMBRGELEERIES) I ERGXLE SN 12 A&,

BRNES MABE A/D BiEE AL L DNE] L
BS86B12A-3
BS86C16A-3 8 ACS4, ACS2~ACS0 ANO~AN7
BS86D20A-3

TEEIR T A/D Fe i ds A RS AAAH OR I 35 1745 o

fsys

ADCK2~ADCKO -2
ACE7~ACED - PCO/VREF
ADOFF
Ut i

l 2\ O¥ & vREFS

Bit
PCO/ANO o— |
PC1/ANT

A/D Reference Voltage

ADRL | [ A/D Data
—1”| ADRH Registers

A/D Converter

PC7/AN7 o— |

1.09v

V109EN ACS4, ACS2~ACS0 START EOCB ADOFF
A/D 55135254

ADRFS
bit

A/D B FEEFIZNA

A/D FAR IR A LA 5 A FFAEanfhil. —xb NS e 47 3 R A7 12 A2 ADC
HAEME . RIF = MEH A E A/D Fe s A2 i Th R -

i
#iR 7 6 5 4 3 2 1 0
ADRL(ADRFS=0) D3 D2 D1 DO — — — —
ADRL(ADRFS=1) D7 D6 D5 D4 D3 D2 D1 DO
ADRH(ADRFS=0)| DIl D10 D9 D8 D7 D6 D5 D4
ADRH(ADRFS=1)| — — — — D11 D10 D9 DS
ADCRO START | EOCB | ADOFF | ADRFS — ACS2 ACS1 ACSO
ADCRI1 ACS4 |V109EN — VREFS — ADCK2 | ADCK1 | ADCKO
ACERL ACE7 ACE6 ACES5S ACE4 ACE3 ACE2 ACE1 ACEO
A/D M EFEYIFE
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# BS86B12A4-3/BS86C16A-3/BS86D20A4-3
HOLTEK # LED/LCD 5501055 A/D 28755 Flash £ 5%

A/D i zs IR E 725 —- ADRL, ADRH

T EAE 12 60 A/D #8528 R A AL, T B AR AR s R, —
MNEFT 745 ADRH Fl— MR 15 %7774 ADRL. 1t A/D ¥4 scte)s, Hiy
BUAT DB B UK S 25 A7 88 LIRS FE ¥ g . T 3748 RAEH 7 16 2 1y
12 7, HE s A7 it #% X i ADCRO % 17 28 ) ADRFS A2 24, 41 F R s

DO~DI11 /& A/D ¥4t i 48 RAr. RAHMAEN “07 .

ADRFS

ADRH ADRL

76 |54 3 2 110 7 6 |54 3 2 10

DI1|DI10| D9 | D8 | D7 | D6 | D5 | D4 | D3 | D2 | DI | DO | 0O 0 0 0

0 0 0 0 |DI1|D10| D9 | D8 | D7 | D6 | DS | D4 | D3 | D2 | D1 | DO

AD BiESFR

A/D 532354 Z 7788 - ADCRO, ADCR1, ACERL

A 17 4% ADCRO. ADCRI fl ACERL H k4%l A/D ¥Hds I hRe A lE . X4k
8 I FF A7 7 8 ALFEEFE T A/D B3 28 Y8, A/D I EPIE, A/D Hi
AR, G A A/D B 28 T A S AOR S . FAR
ADCRO #] ACS2~ACSO {7 F1 %7 7£ %5 ACDRI H1/#] ACS4 £i7 58 X A/D - #r 8% \
WiEgS . HTENRAPREE SRR s, R 8 MU
N R — AR T L5 B ROk B e . ACS4. ACS2~ACSO [ DI RE
SE RIS N B B N 7 1.09V #ERE R N B A/D B s

ACERL =il & 725 [f] ACE7T~ACEO iz, FIKiE X PC D W LE 5] B~ A/D
AR SR N, MRS 5] ARVE N A/D BN o FH AT IR R A/D
HINTHEE, 15 ERES V0 s e 5l LIRS . M5 JI1E N A/D R, H
JFORI 170 B E 5 ESL A IhREW O, Beal, N b B B oK E S .

ADCRO0 E 7735
Bit 7 6 5 4 3 2 1 0
Name | START | EOCB | ADOFF | ADRFS| — ACS2 | ACS1 | ACSO
R/W R/W R R/W R/W — R/W R/W R/W
POR 0 1 1 0 — 0 0 0
Bit 7 START: J&3)) A/D #Hfi

0—1—0: 23
0—1: HE A/D i, IHH%E EOCB A “17
AL THT46 40 A/D Bt 7. B AR, WS EESE, B
Utk A/D Bt fE . M AE, G EE A/D .
Bit 6 EOCB: A/D # 45 dikr i
0: A/D #iret R
1: A/D ik
AT TR A/D HEH I FRR e, M EAEHH TR, AR S .
Bit 5 ADOFF: ADC BRI / i fir
0: ADC B LT
1: ADC fRbHL i e
AT FE ] A/D N THREI IR . 1A S BT RS A/D FEHeds . WA BN
TG IS A/D i gg LUK I FE. BT A/D eI 2 6 R PAT H s AR # 25 7
A ITHEE, T AR TE B PR BRI it N R R B IR .
E: L EBAEE NN ARERIE AT, 1B ADOFF=1 LR/ D Ti#E.
2. ADOFF=1 ¥/ ADC #EH i) LA
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BS86B12A4-3/BS86C16A-3/BS86D20A4-3 #
# LED/LCD I550I055 A/D 20551552 Flash £ /57] HOLTEK

Bit4

Bit3
Bit 2~0

ADRFS: A/D #35 # sk B 47

0: ADC ¥4 715 /& ADRH [ bit 7~bit 0, K51 /& ADRL [ bit 7~bit 4

1: ADC ¥4 =515 J& ADRH [ bit 3~bit 0, {577 /& ADRL [ bit 7~bit 0
A58 ) AE JCAE A A/D $0H5 w5 A2 88 1 12 47 A/D s Biig . a5
MiEZ% A/D B w75,
KESN, N “0”
ACS1~ACS0: %+ A/D i#i& (ACS4 K “0” )

000: ANO

001: AN1

010: AN2

011: AN3

100: AN4

101: ANS5

110: ANG6

111: AN7
XSS 8 A/D BIEE AL, T REE— NN A/D FiRa R, Kb
IXEEA7 R 8 AN A/D By N EFERIF s . IR ACS4 o, WEBHBRS % Bk
1.09V W2 P A/D Hedfeds .

ADCRI1 F 585

Bit 7 6 5 4 3 2 1 0
Name | ACS4 |VI109EN| — VREFS — | ADCK2 | ADCKI1 | ADCKO
R/W R/W R/W — R/W — R/W R/W R/W
POR 0 0 — 0 — 0 0 0
Bit 7 ACS4: RPN 1.09V 158 ADC iy N4 A7
0: BREE
1: fffE
AT BE 1.00V iR A/D H#8% . VI09EN o7 06 47 56 4% B AT A g 1.09V HL &
BE R B T T A/D B e 88 . 24 ACS4 % N, 1.0V 77 B H R i B 5] A/D
Hngs, He A/D S ONIEIE T
Bit 6 VI109EN: PN 1.09V #2417
0: BREE
1: fffE
BEA 5 3 B A/D B2 I A S e R LR T/ SR ThRE. MUk N E, i
BRELJE 1.09V iERE S A/D B 8s . I 1.09V RIEEE A/D #4025 H LVR [ 6E,
W RS 25 U % B G I DA D ThFE . 24 1.09V T &8 2 A/D ¥4ds, 1E
A/D B BVEAT AT, w7 B BR AR 7 — B[R] tage
Bit 5 KN, BN “0”
Bit 4 VREFS: i%# ADC &% H [k
0: P& ADC HLi
1: VREF 3|
ATk A/D B2 Sl k. R ZA R AT, A/D BHESFEHE
SEURT AN VREF 5. andaZ A vk, WS kiR T i & VDD
5
Bit 3 R, BN “0”
Bit 2~0 ADCK2 ~ADCKO: iE# A/D FE¥m 5his
000: fyys
001: fyys/2
010: fyy /4
011: foys/8

100: fyys/16
101: fyys /32
110: fiyys /64
111: REX
X = A7 T HE A/D B 3 R R
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# BS86B12A4-3/BS86C16A-3/BS86D20A4-3
HOLTEK # LED/LCD 5501055 A/D 28755 Flash £ 5%

ACERL Z 77288

Bit 7 6 5 4 3 2 1 0
Name | ACE7 | ACE6 | ACES | ACE4 | ACE3 | ACE2 | ACEl | ACEO
R/W R/W R/W R/W R/W R/W R/W R/W R/W

POR 1 1 1 1 1 1 1 1

Bit 7 ACET: & X PC7 &7 A/D Hi N
0: A2 A/D N
1: A/D N, AN7

Bit 6 ACEG6: 5E X PC6 /&7 N A/D Hi N
0: J& A/D Fi A
1: A/D%IN, AN6

Bit 5 ACES5: 5E X PC5 27N A/D i
0: A& A/D i\
1: A/D#iIN, ANS

Bit 4 ACE4: 5 X PC4 &7 A/D Ha N
0: A2 A/D N
1: A/DHIN, AN4

Bit 3 ACE3: & X PC3 /&% A/D i
0: JE A/D FiA
1: A/D%IAN, AN3

Bit 2 ACE2: & X PC2 2745 A/D i
0: A& A/D i\
1: A/D N, AN2

Bit 1 ACE1: 5E X PCl &7 A/D ¥

0: J& A/D Fi A\
1: A/D%iIN, AN1
Bit 0 ACE0: 5E X PCO 27N A/D i
0: A& A/D g\
1: A/D%iIN, ANO

A/D #:1E

ADCRO Zi {725 [f] START £z, H AT MELL A/D #3028, M8 i pLis e bt
N ZEKREE S, REHIZEAMK S E — B E . Y
START i N 4w, (AR RZHLN, ADCRO Z7{7#s+ ) EOCB
B “17 , SABEEEEHRES . START A7 H T35 6 B E L e 2 10 T Ja 201
ADCRO 77 {745 H1 ') EOCB o7 ] T~ BB A i 40 L FE I SE Rl 7 3% 480 i) B &5
Ji, EOCB P& HLESIE N “0” o thah, e BAHWiisdFAasN
AHRLE A/D W R AR ELL, R WTEERE, 52 AT N N R R TR S
A/D WHESHRIBHE 5K 51 SRR BIAH R ) A/D WESFRITN . G5 A/D P 3
iZE ik, AL R HLES ) ADCRO 21745 1 (1) EOCB i, A2 A & B 5
K, DAEN 5 —Fhorill A/D % ¥ & 145 7R 0 5 12

A/D B A5 25 [P R R R G Bl foys BRI, 10 20 4 R L ADCR1 35 1748
) ADCK2~ADCKO 7tk 7E

AR A/D I PR H R G B fiys F1 ADCK2~ADCKO 7 4k 7€, {H ] 3% £ 1 i
K A/D BB — SR %) BT eV A/D BB B tpee IIVEFE N 0.5pus
~10ps, JFTLAI%E 5 28 G ot o B B it b /N o G0 R G0 B A 5 O 4MHZ I
ADCK2~ADCKO fZ ANGEBEN “000” 5L “1107 o AZUERIE B 2 1 A/D 4 i
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BS86B12A4-3/BS86C16A-3/BS86D20A4-3
# LED/LCD 3513055 A/D Z#5# Flash 2 5 %]

HOLTEK i ;

ol SV AN /N T I e ] SO ) /AL R T I e ] S ) B KA, 75 U 7 A A o
B A/D Fe il fERIFE AT LAS 25 T i RA%, pibs B2 S * [EHER— A TTF
1, BUAEATH) A/D By B R A E R E FTE A .

A/D B (tanc)
ADCK2,| ADCK2, | ADCK2, | ADCK2, | ADCK2, | ADCK2, [ ADCK2, | '
f,. |ADCKL | ADCKI, | ADCKI, ADCKI, ADCKL, | ADCKI, | ADCKI, ‘(o
ADCKO | ADCKO | ADCKO | ADCKO | ADCKO | ADCKO0 | ADCKO0 ADCKO
=000 =001 =010 =011 =100 =101 =110 —111
(fos) | (g2) | () | (fe/8) | (feyg/16) | (fey/32) | (fiye/64)
1MHz lus 2us 4us 8us 16ps* 32us* 64pus* HRiE X
2MHz | 500ns lus 2us 4us 8us 16pus* 2us* | KEX
4MHz | 250ns* 500ns lus 2us 4us 8us lous* | KEX
8MHz | 125ns* | 250ns* 500ns lus 2us 4us 8us g X
12MHz | 83ns* 167ns* 333ns* 667ns 1.33us 2.67us 5.33us KEN
16MHz | 62.5ns* | 125ns* | 250ns* 500ns Tus 2us 4us HRiE X
A/D B4 B BRSE 51

ADCRO % #7453 ) ADOFF 47 FI T-42] A/D 46t Bk HUR T / 060 AL 6 200
L OUTF R A/D FH . BEE i R ACERL 25 /74 1) ACE7~ACEO fif,
MBS AIE N A/D SN, ISR ADOFF ¥4y “07 , HSalhikssr= A ThiE.
W R A/D Fe fedz DIRERT , (5 DI FEBIUR Y . A 2 L i B ADOFF Jy i LA
A/D Fet 222 TR B IR U LU 5 VDD SN2 5551 M VREF, AT
if VREFS fioRi&F. i+ VREF 55 € shaedA], = VREFS B0, &
P% VREF 5 jihse e 51 T RER B3Ik e

A/D HING| B

PR ) A/D B 51 BIER S PC 51 R LB Thse k. ] ACERL #F A7 as
(] ACE7T~ACEO fiz, FILLIG BT E Ny A/D e s Bl N B A e Thhe.

4n SR 51N XS BLAE. ACE7~ACEO e, A A1% 5| BIfE Dy A/D Fedida A\ HJ5 5]
FIThRERRAE. JEILXA T, SR T RE AT B AR i R P, REH DI S] L)
At WIS AD N, MBI F 7R mAE R E WA LRl A3
Wt o WER, VO S 12 i 35 4745 AN 7 208 A A/D Ji A\ 11 5 BEE i A K,

%4 ACE7~ACEO ffifg A/D RS, i L% 27 77 8 RS R i L

A/D B934 B OS2 B 51 i VREF, 1 % & ADCR1 %5 /7% 1 VREFS
fir, 2% f ISR DL RER B AR A e 51 Ao DU A — AN BERET. Vg fEL o

1.09v

ACS4, ACS2~ACSO —X\_

Input Voltage

Buffer V109EN

12-bit ADC VREFS Bandgap
Reference
Voltage
VDD
VReF PCO/VREF
A/D INEEH
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# BS86B12A4-3/BS86C16A-3/BS86D20A4-3
HOLTEK # LED/LCD 5501055 A/D 28755 Flash £ 5%

A/D §5#0 015
NTHBEIR SEEL A/D F it FE R S AN D IR

o IR

B3 ADCR1 27 /7251 (X ADCK2~ADCKO 7, IEFEFTREL A/D )4,

o LIR2
5% ADCRO 217851 f) ADOFF fiffifig A/D.
e LIE3

iH T ADCRO % 17 %8 F1 1) ACS2~ACSO0 {7 1 ADCR1 ZF /725 1) ACS4, %L

BN A/D Fe s i imiE .

o LR 4

B ACERL 34745 i1 ACE7~ACEOQ fif, iEFEMELLs] R RN A/D i N 51 .

o LIS

U IR EAE T P, U PR A AR A R R R E, AR IR A/D BBl fE
FERE K . B RS EMI RREEE ALY “17, BAR A/D Bt ds iz ADE

WMFEEEM N “17

o IR 6

HLAE A LLE % E ADCRO 2917251 [ START A2 M “0” 3] “17 F[015] “0” ,

THEB R . R, AR “0” .

o IR 7

" LL%E i ADCRO 77 /7 a5 H [f) EOCB fir, A AR, Hd 2 5 58 il 2k
PRI RARES, RoRFid R O e . Fedselia, il A/D Hodls wr
f#4% ADRL 1 ADRH SRAGHA G IIME . o5 —FER, 25 hlEfe HHEHCR

W, AR FZERF A/D R L.

TE: A EHIEE ) ADCRO #7785 EOCB AL AR 77 ikeper A 4 e i R e 75 S5 R, e

U5 B 14 20 R AT LA

O A R AR e R T AN R BUR B S e S AR P42 T 46
A/D HAad REJE . BR HLI SRR AR ST IR BEAT e e, AERXAN IR, R

AT AR E TR . A/D EEHIN T 16ty taex 29 A/D IR E 01,

ADOFF |
tonzsT
» [+ y ¥
ADC Module f off
ON—2°f  Jon A/D sampling time A/D sampling time on
k_lADcii }*tADCii
START
EOCB
ACS4,
A4 ACSO o018 X 0x010B X 0x001B X 0x0008
EOWS"O” Start of A/D Start of A/D Start of A/D
eset conversion conversion conversion
Reset A/D Reset AID Reset A/D
converter converter : converter
End of AID H End of AID
1: Define port configuration conversion H conversion
2: Select analog channel H i
l¢— tanc —»] Je— taoc —»
AJ/D conversion time A/D conversion time
A/D ¥EIRESFr
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BS86B12A4-3/BS86C16A-3/BS86D20A4-3 #
# LED/LCD I550I055 A/D 20551552 Flash £ /57] HOLTEK

FWIEIEE

TEGRAERT, WS A/D # i as R, 8% & ADCRO &7 17 #% H 1 ADOFF A&,
Fe P A/D PN DA/ YR ThRE . DR, AN eSO ORI R, R A/
D gy A A AE ThEE. WS A/D B addar N /B 508 1O B, 20k
R, BN N ROE Tt a] B N Th R .

A/D ¥#INRE

FRHLEA 4 12 K00 A/D ##2%, EATE R KA AT IE FFFH. BT AU
N NMEET Vop 5L Veer FTHEEAE, BRI AT RR (Vpp 5L Vi) /4096
SRR PN
1 LSB=(Vpp B Vigr) =+ 4096

TR RS TS B A/D B A5 g e N F R A

A/D FINHE = A/D HUFH B X(Vpp B8 Vegr) + 4096
T BRI A/D B 25 NEAEC i HE 2 [ BAR e e T RE . BR T 207
EE 0, HJG BT BUE SER S 2 3T/ 0.5 LSB &bz, 7 b3
18 B B KABGAE Vg BR Ve Z R 1.5 LSB AbXAZ .

* »|1.5LSBe

FFFH T —

FFEHT

FFDH

A/D Conversion
Result

B o e

02H 4

01H+

« ., Vpbpor VREF
.

1 1 1 1 1 1 1
0 1 2 3 7 40934094 4095 4096 (2006 )
Analog Input Voltage

18R A/D FEHRINRE
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# BS86B12A4-3/BS86C16A-3/BS86D20A4-3
HOLTEK # LED/LCD 5501055 A/D 28755 Flash £ 5%

A/D ¥4 R el

NP ASEBIRE FE F R U BT A/D B fe. R ANEH 2 %01 ADCRO #F
fr a5 ) BEOCB AR I A/D et 1358 e 28—/ A A b 0 5 30K

W o
S6fl : FAEIR EOCB B3 R RENEE AR
clr ADE ; disable A/D Converter interrupt
mov a,03H
mov ADCRI,a ; select f,/8 as A/D clock and switch off 1.09V
clr ADOFF
mov a,0Fh ; setup ACERL to configure pins ANO~AN3

mov ACERL, a
mov a,0lh
mov ADCRO, a ; enable and connect ANO channel to A/D converter

start conversion:

clr START ; high pulse on start bit to initiate conversion

set START ; reset A/D

clr START ; start A/D

polling EOC:

sz EOCB ; poll the ADCRO register EOCB bit to detect end of A/D
; conversion

jmp polling EOC ; continue polling

mov a,ADRL ; read low byte conversion result value

mov ADRL buffer,a ; save result to user defined register

mov a,ADRH ; read high byte conversion result value

mov ADRH buffer,a ; save result to user defined register

jmp start conversion ; start next A/D conversion
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BS86B12A4-3/BS86C16A-3/BS86D20A4-3 #
# LED/LCD I550I055 A/D 20551552 Flash £ /57] HOLTEK

Sefl « £ H P ETaY 75 TR ML HEE R

clr ADE

mov a,03H
mov ADCRI1, a
Clr ADOFF
mov a,0Fh
mov ACERL, a
mov a,00h
mov ACERH, a
mov a,0lh
mov ADCRO, a
Start conversion:
clr START
set START
clr START
clr ADF

set ADE

set EMI

’

’

’

’

’
’
’
’
’

’

; disable ADC interrupt

select f.,/8 as A/D clock and switch off 1.25V

setup ACERL to configure pins AN(O~AN3

; enable and connect ANO channel to A/D converter

; high pulse on START bit to initiate conversion

reset A/D
start A/D
clear ADC interrupt request flag

; enable ADC interrupt
; enable global interrupt

; ADC interrupt service routine

ADC_ISR:

mov acc_stack,a
mov a, STATUS

mov status stack,a

mov a,ADRL
mov adrl buffer,a
mov a,ADRH
mov adrh buffer,a

EXIT INT ISR:

mov a,status_stack
mov STATUS, a

mov a,acc_stack
reti

’

’

’
’
’

’

’

’

save ACC to user defined memory

save STATUS to user defined memory

read low byte conversion result value
save result to user defined register
read high byte conversion result value
save result to user defined register

restore STATUS from user defined memory
restore ACC from user defined memory
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BS86B12A4-3/BS86C16A-3/BS86D20A4-3
# LED/LCD 5501055 A/D 28755 Flash £ 5%

HOLTEK i ;

RAYE RS2 T RE
RIS A DI A . R D A 5 4 I MR OR 75 AT
PRSI PO A R AT S O 1
iz IR R LA
A% 15 PA~PD (1 1O 5| ISE . i 28 17 B IO R FFUL T A . S sy
Aon A5y, B MO~Mn FEH, REABLHON L ) L5 DA o 45 68 FLG

MEEA B IRG A BEMEHUEAT UMUK 2 12 BRI C S 1 A A7 3 R
o AFAFA R4 FRAE AR 5% AR LS S5 A0S Lo

BRNES | BEN | MITEREER | AT HA1VO O

MO Keyl~Key4 PB0~PB3
BS86B12A-3 12 M1 Key5~Key8 PB4~PB7

M2 Key9~Key12 PCO~PC3

MO Keyl~Key4 PB0~PB3

M1 Key5~Key8 PB4~PB7
BS86C16A-3 16

M2 Key9~Key12 PCO~PC3

M3 Key13~Key16 PC4~PC7

MO Keyl~Key4 PB0~PB3

M1 Key5~Key8 PB4~PB7
BS86D20A-3 20 M2 Key9~Keyl2 | PD3, PD2, PCO, PC1

M3 Key13~Keyl16 PC2~PC5

M4 Keyl17~Key20 | PCo, PC7, PA4, PA1

TR R A AR

T A RS A i f s T R, HARA LB 6 M fAds. LR
FRIR TR A I BB R T AE A R Y AR AEAE AR BLIY Min o B fiph 48 4
BLH 75, BS86B12A-3 fil 4% 1% 5L 7 5 MO~M2, BS86C16A-3 fiflifz #%

BT S 9 MO~M3, BS86D20A-3 fil % f B b 5 5 A MO~M4.,

B i
TKTMR il 425 8 ArsE N / TSR AT AR
TKCO THEES on-off FIVEZ 4= / S W ppdi] / TG 4L
TK16DL 16 AL EERIR T TN A
TK16DH 16 At e m = TN
TKC1 b 4 BN IR 7 A AR I
TKMn16DL B n 16 7 THEARAC T T 5 A
TKMnl16DH i n 16 AriH s & = v s
TKMnROL BEL n SR 4 N i S k3%
TKMnROH T n S ERY; 45 W A IR

B n $ ] ZF A7 5% 0
TKMnCO i At
TKMnC1 FEHR n F 5 A7 4 1

HERIE MR G 8 1] /| S HIRG a0 /1O B H b i #¢

FiFeaTlER (n=0~4)
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BS86B12A4-3/BS86C16A-3/BS86D20A4-3
# LED/LCD 3513055 A/D Z#5# Flash 2 5 %]

HOLTEK i ;

e Bit
AR 7 6 5 4 3 2 1 0
TKTMR D7 D6 D5 D4 D3 D2 D1 DO
TKCO — TKRCOV| TKST |TKCFOV |TK160V | TSCS | TKI16S1 | TK16S0
TK16DL D7 D6 D5 D4 D3 D2 D1 DO
TK16DH D7 D6 D5 D4 D3 D2 D1 DO
TKC1 — — — — — — TKFS1 | TKFSO
TKMnl16DL D7 D6 D5 D4 D3 D2 D1 DO
TKMn16DH D7 D6 D5 D4 D3 D2 D1 DO
TKMnROL D7 D6 D5 D4 D3 D2 D1 DO
TKMnROH — — — — — — D9 D8
TKMnCO |MnMXS1|MnMXS0| MnDFEN D4 MnSOFC |MnSOF2 \MnSOF1|MnSOF0
TKMnC1 | MnTSS — MnROEN | MnKOEN | MnK4I0 | MnK3I0O | MnK2I0 | MnK 110
TR T 7853 (n=0~4)
TKTMR & 75788
Bit 7 6 5 4 3 2 1 0
Name D7 D6 D5 D4 D3 D2 D1 DO
R/W R/W R/W R/W R/W R/W R/W R/W R/W
POR 0 0 0 0 0 0 0 0
Bit 7~0 filbdzs 4k 8 LI /BB AR
I BT s i s B IR RD A (256-TKTMR([7:0]) % 32
TKCO 7788
Bit 7 6 5 4 3 2 1 0
Name | — |TKRCOV | TKST | TKCFOV | TK160V| TSCS |TK16S1 | TK16S0
R/W — R/W R/W R/W R/W R/W R/W R/W
POR — 0 0 0 0 0 0 0
Bit 7 AT, BN “0”
Bit 6 TKRCOV: BT £ asim Hbr E 4L
0: Joiiith
1:
R 0 BT B (dE I TSCS ALk ) B BRI B e, )i f2s e v o
T SRARENL (TKMF) 5 24 B LT B b SR % g A S iR % 4 B shiF k.
AT 16 A7 C/F tHEds . 16 frith2ds 5 Ay BT A A 8 A7 i BB B i1
Bt e Bl .
Bit 5 TKST: filidzs 4258 4600 FF e 478 1l o7
0: 11k
0—1: JTE
%A €07 I, BT RLER 16 7 C/F 8 8s. 16 A7 it E s Al 5 £ i B i %k
WMEABEE (AL RER FRIT S AN, B EEREEETD o M40 H
0— 1HF, 164 C/F iH s 16 Aiitias. S AR BRIFERS AL 8 A7 i B £ H %
MRS HEh TIPS, R RE T B IR w1 25 41k T o i HE P B A N B e B8
Bit 4 TKCFOV: filizd5d it 16 17 C/F i1-5asiis Hibr E A7

0: Joiidth

1: i

Uil 16 A1 C/F VRS BRI, 2O E m, (Hi0EE )
HE, BIUELNHERFEE.
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HOLTEK i ’

BS86B12A4-3/BS86C16A-3/BS86D20A4-3
# LED/LCD 5501055 A/D 28755 Flash £ 5%

TKI160V: filt i i 16 A7 115038 it tHbs EAL

Bit 3
0: Joiiith
1: W
MAE b i B 16 Ar it S ae i i, ZADEE R, HiZM L ESEE,
W B FE RS
Bit 2 TSCS: fildas 2B ief [ 11 H 2 iz B A7
0: FEAMBEERAE T B ORISR
1: T filfs daeg At et L ARER: O FRO A B it-$ 2%
Bit 1~0 TK16S1~TK16S0: fil ¥ S5 16 A7 tHEas i Bk £ 47
00: fuys
01: fiyg/2
10: foyg/d
11: fiye/8
TKC1 F75885
Bit 7 6 5 4 3 2 1 0
Name — — — — — — TKFS1 | TKFSO
R/W — — — — — — R/W R/W
POR — — — — — — 1 1
Bit 7~2 FEH, A “0”7
Bit 1~0 TKFS1~TKFSO0: fitfz 42 5 N %35 #3 A R e B4
00: 500kHz
01: 1000 kHz
10: 1500 kHz
11: 2000 kHz
TK16DL & 7788
Bit 7 6 5 4 3 2 1 0
Name D7 D6 D5 D4 D3 D2 D1 DO
R/W R R R R R
POR 0 0 0 0 0 0 0 0
Bit 7~0 fb 7 F B 16 AL IR T T A
TK16DH Z 772
Bit 7 6 5 4 3 2 1 0
Name D7 D6 D5 D4 D3 D2 D1 DO
R/W R R R R R
POR 0 0 0 0 0 0 0 0
Bit 7~0 f s P AR 16 A B TR
TKMnl16DL 7588
Bit 7 6 5 4 3 2 1 0
Name D7 D6 D5 D4 D3 D2 DI DO
R/W R R R
POR 0 0 0 0 0 0 0 0
Bit 7~0 B n 16 MR F T NE
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BS86B12A4-3/BS86C16A-3/BS86D20A4-3 #
# LED/LCD I550I055 A/D 20551552 Flash £ /57] HOLTEK

TKMn16DH %7738
Bit 7 6 5 4 3 2 1 0
Name D7 D6 D5 D4 D3 D2 D1 DO
R/W R R R R
POR 0 0 0 0 0 0 0 0
Bit 7~0 B n 16 A7 TS = TN
TKMnROL 7788
Bit 7 6 5 4 3 2 1 0
Name D7 D6 D5 D4 D3 D2 DI DO
RW | RR'W | R'W | R'W | R'W | R'W | R'W | R'W | R/W
POR 0 0 0 0 0 0 0 0

Bit 7~0 B n SR 4 @ IR
PR% 2% P i 56BN (TKMnRO[9:0] % 50pF )/1024

TKMnROH ZH 7738
Bit 7 6 5 4 3 2 1 0
Name — — — — — — D9 D8
R/W — — — — — — R/W R/W
POR — — — — — — 0 0

Bit 7~2 KM, B8 “0”
Bit 1~0 ML n S5 4R35 4% P i AN IR
PR w2 HL 6 BN (TKMNRO[9:0] x 50pF )/ 1024

TKMnC0 Z75728

Bit 7 6 5 4 3 2 1 0
Name | MnMXS1 | MnMXS0 | MnDFEN | D4 | MnSOFC | MnSOF2 | MnSOF1 | MnSOFO0
R/W R/W R/W R/W |R/'W| R/W R/W R/W R/W
POR 0 0 0 0 0 0 0 0

Bit 7~6 MnMXS1, MnMXS0: & &4z 8EiEPEAr
Bit BREFS
MnMXS1 | MnMXS0 MO M1 M2 M3 M4
0 0 Key 1 Key 5 Key 9 Key 13 Key 17
0 1 Key 2 Key 6 Key 10 Key 14 Key 18
1 0 Key 3 Key 7 Key 11 Key 15 Key 19
1 1 Key 4 Key 8 Key 12 Key 16 Key 20
Bit 5 MnDFEN: &8s aedsiil 7
0: Brie
1. ffiGe
Bit 4 D4: Hduhr, ALHLIHK
S AT, TR AR s A AR EE D €07
Bit 3 MnSOFC: C/F #ik i as BRI D) RELE FEAr

0: WAL BREkATIEE, FH MnSOF2~MnSOFO0 fi7 458 C/F 45 3% #a i 4%

1: R FBRATThEE, MnSOF2~MnSOFO £/ o AE H
A PR B b 4 IR T e AT I e ) 7 20, MU 1, bR AR B
ThRE R E B k4 H], 1A 32 MnSOF2~MnSOF0 37 540
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BS86B12A4-3/BS86C16A-3/BS86D20A4-3
# LED/LCD 5501055 A/D 28755 Flash £ 5%

HOLTEK i ’

Bit 2~0

MnSOF2~MnSOFO0: filif7 $2 B AR HR A 12 B4R 15 2 Bh G F
000: 1,000 — F¢/NEbAT
001: fop
010:
011:
100:
101:
110:
111:

fhora
fhops
frops— MEFEANIE I BAR 7 A A
fhops

f‘HOPG

fraopr— KB

TKMnC1 758

Bit 7 6 5 4 3 2 1 0
Name | MnTSS | — | MnROEN | MnKOEN | MnK4IO | MnK310 | MnK2IO | MnK 110
R/W R'W | — R/W R/W R/W R/W R/W R/W
POR 0o | — 0 0 0 0 0 0
Bit 7 MnTSS: B TH5 A I Bh ik 367
0: RKEHSHRYiww
1: fuys/d
Bit 6 KEH, A “0”
Bit 5 MnROEN: %R 4% 7
0: FRfg
1: ffigE
Bit 4 MnKOEN: %8 R%; d sl 47
0: F&fE
1: fifigg
Bit 3~0 MnK4IO~MnKI110: 1/O 5| JAIsk fil % §% 5 Th g % 5
MO0 M1 M2 M3 M4
MnK410 PC3/Keyl2 | PC7/Keyl6 | PAl/
PB3/Key4 | PB7/Key8 | o pei/Key12 | 3 PC5/Key16 | Key20
0 10
1 b4z e
MO M1 M2 M3 M4
MnK3I0 PC2/Keyll PC6/Keyl5 | PA4/
PB2/Key3 | PBO/KeyT | o poo/Keyll | 3 PC4/KeylS | Key19
0 e
1 fih 47 ik
MO M1 M2 M3 M4
MnK2I0 PC1/Key10 PC5/Key14 PC7/
PBI/Key2 | PBS/Key6 | o ppyy/Key10 | s PC3/Keyl4 | Keyl8
0 1o}
1 fi 425 F
MO0 M1 M2 M3 M4
MnK1I0 PCO/Key9 | PC4/Keyld | PC6/
PBO/Keyl | PBA/KeyS | o ppy3/keyo | % PC2/Key13 | Keyl?
0 e}
1 b7 e it
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BS86B12A4-3/BS86C16A-3/BS86D20A4-3 #
# LED/LCD I550I055 A/D 20551552 Flash £ /57] HOLTEK

iz fe iR IRAE

FAe T o o B b f AR S, AR A B SR, HE RN TSR
AR PN RN IR 3 g (AT, I I B ATUR 1 AR AT DU A i s sh 1 . S b
TE I PN AT G RE 4 TR BEAE 7 AR — A B R B TR . FEIX AN R R N, 8
T 1 ] R D) S0 P e RS IR 3% s 7 A G B A R ST R, R E A R
FiE.

B gz A H R & AN 5 1/O 51IIIE H 1 filds fa s . il Z A7 A% nT i B A
NG| IThEE . A 4 da b EL A ST (IR IR o, DR R A AN AR B AL 5 DY AN JR
IR 2 -

T 2325 I B [ 52 RO [T TR) B PN, IR N 1R 3 4 7= A2 10 B e o B 5 T A 1 o
T3 0 A AT DA 0 W fi g B A e A Ok . TElRE — NI TR AR S
SpEE Mg R W E S .

ET 3 TKCO 251728 FF ) TSCS A7 A] PAIE BEAR R 0 f I B TH A28 VE N T A 5
Hrmy BRI A RS . A il fe s L H — AN GRS 5, 7E TKCO 748
B TKST T FEISIE, FraBEEe ) 16 A7 C/F i3k s. 16 Arit-as f 5 A7k FR it
BHRSHBNER, M8 AL i gmfehf it Has AiE %, AP & E R A E. 7
TKST ETHERES, 16 47 C/F tHE2%. 16 AritHas. 5 A0 Bt Hgs Al 8 o7 i B
S HITITE .

SRR SRS i, T A BRI B R AR A S R s A  HalE IR H 16
KL C/F THEA8 . 16 ML 2uss 5 ALK BR T 2as f 8 Ar I BT H 408y & 3 a1k
B TH AL ES A 8+5 AL B gs i Bk B S5 IR 22 5K fsys/4o 24 TKMnC1 7 17 %%
Wi MnROEN 78 “17 W), ERFISHIRG 2SR . 2 TKMnCl /745
) MnKOEN & “17 B, 3% 3 )42 B4R % A% w1 RE

2T fb 4 P B AR () I BT B A EO R A, mR R 0 B PR AR, A
AT, X BT I f B FR D RE I frb s 4

4 — ML, FTA Key 1~ Key 4 KB 0, Key 5 ~ Key 8 i 1,
Key 9 ~Key 12 At 2, Key 13 ~Key 16 A 3, Key 17 ~ Key 20 Atk 4,
RFAM LA A2 A [ 0 2244
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# BS86B12A4-3/BS86C16A-3/BS86D20A4-3
HOLTEK # LED/LCD 5501055 A/D 28755 Flash £ 5%

(ko {522
(ko222
()22
(o222

| fsys, fsyslz, fsys/4, fsys/B l_’I 16-bit counter I_’ Overflow

TK16S1~TK16S0

. Multi- 16-bit C/F
MUX. Filter —— frequency 1 counter — Overflow

- """ " -~ -~ -~"~—"=-"-" "= ""=-"-""¥“"¥“"¥“~"¥~"¥“~*"¥*"¥*"*"~"”~”¥~*"¥‘*"¥*"”¥/" /"= “~"~"~“~"“—-«”= |
| MnTSS |
| |
l Ref OSC * I
| MUX. > 8 bit time slot o | 5-bit time slot Overflow |
| timer counter counter |
| SYS |
G 1 N e e e e — - !
8-bit time slot timer counter | Overflow
preload register B

TE: LR F B A 1 (0 A L RE 2R AE
2. REERAER) A 2 NI 5 0~n, MRS 4 AMidda i

AR T R AR IR S HE
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BS86B12A4-3/BS86C16A4-3/BS86D20A-3

# LED/LCD 3513055 A/D Z#5# Flash 2 5 %]

HOLTEK i ’

R AR B 55 4R 5 M R

TKST

MnKOEN
MnROEN

KEY OSC CLK
Reference OSC CLK

fcFTMck enable

fcrrmck (MNDFEN=0)

fcrrmek (MNDFEN=1)

TKRCOV

]

l€— (256-TKTMR) overflow *32 —J»|

-~

N

Hardware clear to "0"

JUL-- [

External Pin
1/0 or Touch Key <

External Pin
1/0 or Touch Key

External Pin
1/0 or Touch Key

External Pin 2
1/0 or Touch Key

PRI IR RS / M T REE IR

MnK410 bit

o]
o~ 7]

MnK3IO bit

o]
o~ 7]

MnK210 bit

o]
o~ 7]

MnK1IO bit

o]
o~ 7]

Qe --

4

Set Touch Key interrupt request flag

Touch Circuits
Logic I/O circuits

Touch Circuits
Logic I/O circuits

Touch Circuits
Logic I/O circuits

Touch Circuits
Logic I/O circuits

Rev. 1.30
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# BS86B12A4-3/BS86C16A-3/BS86D20A4-3
HOLTEK # LED/LCD 5501055 A/D 28755 Flash £ 5%

fi 375 4 55 o T
Fif g s RA — AR W, BT filds i SR AR R I R T s e N, B
P o BB AR i e, A PR AE TR W, SRR BT AR 16 A7 C/F 11 Eids . 16
PrvHHess, 5 ALE BT EOas A 8 i it B g & HahiEE . X H A Kb i%
BT O AR 0 i g e

wITFEEM
AR ZFAF AR E G, TKST A7 AR TS S T, iz i A AR P AT 4R 1L o
IS BT R S (IR 5 2 A BE 3R R 2 . BRI E 88 bR B A7 TKRCOV #4238 M s
HP BRI i . s R AR, S AN E S .
2 A0 fi g F B ) R /INRDAT R S B, L AR S P L 0 e S R N IR 3% 9 AT
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BS86B12A4-3/BS86C16A-3/BS86D20A4-3 #
# LED/LCD I550I055 A/D 20551552 Flash £ /57] HOLTEK

BRITHRORR — SIM

RV AN A EATE O, SRR S 5 AN &S R A AT
VUL SPI Bk £ 1°C 22 1. X W AhE 1 HLA A 24 i B A Ui, B A HLTT LA
WX s 1 5L 88 . INA7EEL EEPROM P25 (th ¥ 2085 . R i iy Fhds
CALH 52 4%, FrLEL@E S — A SIMCO %47 2% 77 1 SIM2~SIMO £/ K%k
PR —FRIE 4210, # SIM IhREMERE, ml@E b4 B P ) 2 A7 g ik B 5 5N
/ey 1R ) SIM BRI _E e FL B

AALAE SIM B SRR, P iE 2048 s A HLEsE N HALT IRZS .

SPI 0

SPI 2 0% H T 5 415 & tn A2 & 2% . [N 478X EEPROM W 7253l (5 . DYk SPI
F2 VR A2 B BEFE % 7 A R IR, A — AN A 24 18 5 0 A5 P 1301 B A7 20 d 42
H, XANRSCAT ARk 5 A SR ) SR AR 5K o

SPLE SR A4 TAR, HAEUA T/ W TAE 7 Rk A7iles, S LEE
AT UAMBCA L, AT DA L. B8R SPT 45 I 3R b S v — > MR H 24
ML, (HIEARF SPT A A —AN Hik {55 51 B SCS. 45 EML 7 Z3H 2 A ML,
A SN / 5] BEE R ML

SPI O #R1E

SPI 22 [ /& — /N XU L S 47 B A gs . SPI 2 UZE 4. SDI. SDO. SCK
H1SCS. SDI #1 SDO & ¥ s (1) i N Al 28 SCK /& i 4TI 4 28, SCS & M
HLIR & P 2R SPI 4 1 5] i 5 3% 5@ /O 1 A1 PC i T RE i IL A .l id 1% &
SIMCO/SIMC2 & 47 & [UXT RLAZ, SRAELRE SPT 1. SPI n] U@L SIMCO % 174%
H1 ) SIMEN 473K i AEERAE A . 345 SPT 5 Y 288 A HLLAM 3= / MR G347 38
5, HENGERITA BEALRAG, JHERNaES. B TRAFIAE—
A SCS 5, FrbAA GBI — A MBI & . FTIE B2 6] SCS 31 Il Be 5 Br
AE, WHE CSENAIA “17 {#ifE SCS Thig, W& CSEN N “0” , SCS 5l
Ab T AR

SPI Master SPI Slave
SCK » SCK
SDO » SDI
SDI |« SDO
SCS » SCS
SPI & / MHLER AR

ZH AL SPI Dige HA LA RE A

o XU [A D H AL 4

o E MR

o A BT He A Bl = A A S A BB AR b =X

o L4 58 bR AL

o B BRI EC R PR VA A

SPI 2 MRS 2R Z A 52, Wi Bt i HLAGR T LB ML 1) A A3 XA
CSEN, SIMEN 7 [{PIRZS o
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# BS86B12A4-3/BS86C16A-3/BS86D20A4-3
HOLTEK # LED/LCD 5501055 A/D 28755 Flash £ 5%

vzzzzzZZZ7ZZ7 777777777778 Data Bus

—® i
Tx/Rx Shift Register SDI Pin
| SDO Pin
. Clock
CKEG bit —> &40 Sipolarity
CKPOLB bit—»  Control B
Statls » WCOL Flag
SCK Pin g—l T_,.m_ _I
fsys —» » TRF Flag
Clock
fsus —
PTM1 CCRP match frequency/2 —» Source Select

SCS Pin ® p_
CSEN bit

SPI S1EE]

SPI 1587

BHEANNE A T 6 SPLE O A /e, Hdfm —MEIE 5%
SIMD. /M5 27 17 2% SIMCO 11 SIMC2., 7 £, SIMCI 2R /28 H T PC .

EReE Bit

B 7 6 5 4 3 2 1 0

SIMCO | SIM2 | SIM1 | SIMO — | SIMDBNCI | SIMDBNCO | SIMEN | SIMICF

SIMD | D7 | D6 D5 D4 D3 D2 D1 DO

SIMC2| D7 | D6 |CKPOLB | CKEG| MLS CSEN | WCOL| TRF
SIM F 7788513

SIMD F T 174k K& B . IX 3747 3% b SPT A1 I°C ThREAT L . 7B
FrHL A B0 5 N3 SPT 28 Hp iy, A% S 1) B8 B S A7 46 SIMD R, SPI
MR RN BUE 2 )5, B HLEE AT BLA SIMD i o7 47 28 . i A it
SPI A& % 52 SR H5CH #8062 ik STMD S

SIMD 7588

Bit 7 6 5 4 3 2 1 0
Name D7 D6 D5 D4 D3 D2 Dl DO
R/W R/W R/W R/W R/W R/W R/W R/W R/W
POR X X X X X X X X
“x” NARHN

HA AL A PR SPT B2 L hRE Z A7 48, SIMCO £ SIMC2. WjF =12
SIMC2 5 IPC B: I Ih e 1) 25 /7 42 SIMA 2 [fl — N 271724, SPI Bhhe A< F 3|
Z 1748 SIMC1, SIMC1 Hi&EH T I°C . Zf74s SIMCO T HI i fE / R AeTh
A 5L B B AL S A IR AR . FF A7 A8 SIMC2 A T e i % Ih g LSB/
MSB %5, SRR ENE.
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BS86B12A4-3/BS86C16A-3/BS86D20A4-3 #
# LED/LCD I550I055 A/D 20551552 Flash £ /57] HOLTEK

e SIMCO Z7788

Bit 7 6 5 4 3 2 1 0
Name | SIM2 | SIMI | SIMO | — |SIMDBNCI | SIMDBNCO | SIMEN | SIMICF
R/W R/W R/W RW | — R/W R/W R/W R/W
POR 1 1 1 — 0 0 0 0
Bit 7~5 SIM2~SIMO: SIM I AR 4% il iz
000: SPI AU SPI KB foys/4
001: SPI FHUEIZL; SPI I EfA foye/16
010: SPI FHUHEA; SPIHF#IA f5y/64
011: SPI ENUAR; SPILHFEIA fous
100: SPI EHLIE; SPI KA PTM1 CCRP ILECLHIZR /2
101: SPI MHLEE
110: I'C MWL
111: A B
XU FBE SIM Thaer) TAERK, FFiE$E SPI Y = AR =0AT SPT /) 4L
PR K 1PC 81 SPI ZhAg. SPI I 4hIR Aok B F RGN af th Al LLEF R E fus
i PTM1. #IEFEIEAESR SPL ML,  TILH Bfs A AR AL 45
Bit 4 FAEH, R “0”
Bit 3~2 SIMDBNCI1~SIMDBNCO0: I’C %} i) 3 47
PEUL PC A7 as sy
Bit 1 SIMEN: SIM % il {3
0: it
1: flige
A7 A SIM 2 T/ il Are 47 v “0” I, SIM 4% 1 B% g, SDI.
SDO. SCK 1 SCS 5% SDA 1l SCL Jil kb FF 25K 4s, SIM LAF HE i y8 /N 1) fi/IME
MRy “17 B, SIMAZELfE. % SIM £ i SIM2~SIMO £7 ¥ & A T./E{E SPI
$210, 24 SIMEN 7 B B = #6458 I, SPI 4% ) 27 A7 28 b 1 8 B R 2 R ARk,
F Se AR N R I ta 4k . & SIM 2 i SIM2~SIMO 7135 Jy TAELE I°C 32
[, 4 SIMEN A7 % 8] & A mt, PCHEH S AT E, W HTX M
TXAK, KRS KA, s N R Bolihth, SRS °C bri&,
i1 HCF. HAAS. HBB. SRW Fll RXAK, J4#5i% & NHEBRIURS.
Bit 0 SIMICF: SPI 7 58 b5 & L

0: RR4E

1. k4
A AE SIM BB N SPT MU U T . 24 SPI T/EZE ML, SIMEN FI
CSEN ALy “17 , {H SCS 5l A SPT B %4 52 il w4 =ML % 4%
HitE, M SIMICF Aot 45 TRE 2 — AN “17 o Ubh, FFehilbdag, m
e, Gnit SIMICF A7 HEF N HFE T BN “17 , U TRF i ASEN

“1” .
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HDEﬂﬂ(i’

BS86B12A4-3/BS86C16A-3/BS86D20A4-3
# LED/LCD 5501055 A/D 28755 Flash £ 5%

o SIMC2 E7738

Bit 7 6 5 4 3 2 1 0
Name D7 D6 |CKPOLB| CKEG | MLS | CSEN | WCOL | TRF
R/W R/W R/W R/W R/W R/W R/W R/W R/W
POR 0 0 0 0 0 0 0 0
Bit 7~6 R AL
FH PR A AR e S X B AT S .
Bit 5 CKPOLB: 42k (SR A5 67
0: HEFEHIERLRT, SCK I A
1: IR, SCK N HL P
AT P T A B 2R (L RIDIRAS s AR eh e, AN, SCK MK A,
FIAT AR, SCK N
Bit 4 CKEG: SPI 1] SCK 5 24 Bhid 3R A
CKPOLB=0
0: SCK Jyii ¥ HAE SCK b i g dia
1: SCK Ay~ HAE SCK T M
CKPOLB=1
0: SCK Mf&H~FH7E SCK T By I £ din
1: SCK AMEHT HAE SCK b FHyR4RI £ 5
CKEG F1 CKPOLB i/ H T- 1% & SPI &L 28 b I 8i 5 S AN Fld 7 o 7EATHL
PEALHRAT, PO, 75 K P AR R I BV (S 5 . CKPOLB fif
TRE I B 2R (O FEACIR S, A5 B IR Bt v, ) SCK ORI E -, 25 8
R ELI A A%, T SCK A& H . CKEG A e 58 A7 R0 B iy 268, B ok T
CKPOLB RS
Bit 3 MLS: SPI $¥i i &1
0: LSB
1: MSB
A€/ F 5 2 VA vk < WA < R vk 78 TR =R VA 1D 0 VA 0 e TR Y
B A E AR, R IRERHRALR St .
Bit 2 CSEN: SPI SCS 5| iz iz
0: FRfE
1. ffige -
CSEN {7 I T SCS 5l i 6 / Brag i, A AARES, SCS BRfgIF TiF =
K& A AR, SCS 1B AIERE .
Bit 1 WCOL: SPI 55k E 47
0: TR
1. M
WCOL b & A7 T WA s v s ik Az A AT, B 78 L S o5 N
SIMD 7 {7 a%. 5 EEPAEmNT, HERELA. A ar s RS E .
Bit 0 TRF: SPI i% / US4l sibs & 07

0: HdlsErEKik

1: i ROk S5
TRF {1 KK 1% / Bl s bR didr, 4 SPI Adls (Lt dmt, whr B ) B N,
B8N AT ER “0” o SEALE Ay T A ik
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BS86B12A4-3/BS86C16A-3/BS86D20A4-3 #
# LED/LCD I550I055 A/D 20551552 Flash £ /57] HOLTEK

SPI &5

¥ SIMEN & & M, fifig SPLIIfEZf5, SR HAET FEHEL, U5 A2
A A7 % SIMD I [F &5 / FeWOT a6 4T . BB AL 58 i, TRF ALK B 34
BAEIERR A ged il BT e . B LA T MU R, IS B =N KRB
B9 a, Ak SIMD )%, 1M EHAE SDI 5] B _E i 8l th 2 4 7% £ 2
SIMD %5 4785 1. LR AL L 65 52 5 6t — > SCS 15 5 LLEERE AL,
ML B AL % oh et N 7E 5 SCS 5 5 A1 9% 1938 2 I v & it 46, X i
CKPOLB #1 CKEG 7 #E . Frftit 7 B 2] 1 /£ CKPOLB # CKEG fi7 % 5
BN MHEES SCS F 51K A,
RIfgE7E B LA T2 ISR, SPT DIREAT)HF 4k 2L 40T
SIMEN=1, CSEN=0 (External Pull-High)
SCs SIMEN, CSEN=1

sekeeote=tekec=o— [ LT LI LI LI L LI
sckekpote=o.ckec=0)—/ | [ [ L[ LI LI LI LTI
sckckpoe=t,ckea=— [ | [ L[ LT LT LT LI LI L.
sckekeote=o.ckee=n—4 | [ [ [ LT LI LI LILI

SDO (CKEG=0)

{D7/D0 X D6/D1 Y D5/D2{ D4/D3 X D3/D4 X D2/D5 X D1/D6 X DO/D7

SDO (CKEG=1) {D7/D0 ) D6/D1 Y D5/D2) D4/D3 ) D3/D4 { D2/D5 X D1/D6 X DO

I A O O O

I
Write to SIMD

SPI FHR AT+

SDI Data Capture

(%)
[%2)

SCK (CKPOLB=1)
SCK (CKPOLB=0)

SDO D7/D0)D6/D1) D5/D2 X D4/D3 ) D3/D4 Y D2/D5 Y D1/D6X DOD7

SDI Data Capture T T T T T T T T

I
Write to SIMD
(SDO does not change until first SCK edge)

SPI MHLIERETF — CKEG=0
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# BS86B12A4-3/BS86C16A-3/BS86D20A4-3
HOLTEK # LED/LCD 5501055 A/D 28755 Flash £ 5%

SCS

SCK (CKPOLB=1)

SCK (CKPOLB=0)

SDO — D7/D0X D6/D1 Y D5/D2 ) D4/D3) D3/D4 ¥ D2/D5 { D1/D6 Y DO/D7

SDI Data Capture I T T T T T T T T

Write to SIMD
(SDO changes as soon as writing occurs; SDO is floating if SCS=1)

Note: For SPI slave mode, if SIMEN=1 and CSEN=0, SPI is always enabled
and ignores the SCS level.

SPI \##RKEJF — CKEG=1

SPI transfer

Write Data

Clear WCOL into SIMD

[

master or
slave
?

Master Slave

A 4

SIM[2:01=000, -
001,010,011 or 100 SIM[2:0]=101 N
l N

Configure CKPOLB,
CKEG, CSEN and MLS

)

Read Data
SIMEN =1 from SIMD

!

ransmission
completed ?
(TRF=17)

Clear TRF

Transfer
Finished?

SPI & itz iR IZE
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BS86B12A4-3/BS86C16A-3/BS86D20A4-3 #
# LED/LCD I550I055 A/D 20551552 Flash £ /57] HOLTEK

I'C 0
IC A LAAIA% B 3% . EEPROM W 725 A Sl A AF 42 1V BEAT 3845 . Bed] 2 B ORI
ONEVIFR,  JedE T [ B AT AR S oW R SR R AT R . PC D AT
eIl s, dB TR IEAE P SORNAE [F] — R 2R A2 AN 3 £ 34T 84S i R R0k
B, 2 IR Z R %A RS/

% %

SDA
1 4 1 4 1 4 SCL
I I I
Device Device Device | ...
Slave Master Slave
2 > =F [
I'C ENB&EREE
777777 7777777 7777274 Data Bus

Address Match 7772222227772

SIMTOEN—»{ . 12C Data Register | |Slave Address Register
Time-out
fsis = Control ¥ SIMTOF (SIMD) (SIMA)

U
fSVS
Address Address Match
HTX Bit ——— = Comparator | HAAS Bit 12C Interrupt
Direction Control | |
SIMTOF bit

SCL Pin ®——Debounce —® n g
SDA Pin &—— Circuitry Data in MSB Shift Register | oo
Data Out MSB cad/write Slave » SRW Bit
&
SIMDBNC1 X |~ TXAK
& N 8-bit Data Complete HCF Bit
SIMDBNCO P! Transmit/Receive
Control Unit Detect Start or Stop » HBB Bit
2 kY
I'Cc S1EE
2 3 =]
I'C #O%ME

PCHATH MR — ML N, A — 5B AT HUR 4 SDA Fl— 5% 8347 I B 2
SCL. HITHREA L MRAIER — 28 E DTSR, ALK S5 5% (1 4T
SRR A o BRI PRI ek L BRSO BB . RVER TR, IPC M
AR A R, B R S —— X R, BT PC M.

AR A BB A ) PC MR BEAT@EIE, A M AFE— A LR — A
Blo FEHURTAALAELS T LU Tt dm A ot , B 34 ENUA R DL 2esh 1 .
e F MHUBER IR %, LR PC Bk M ALMEEE LA WM, — =ML
FOEMEN, TRMHURBOE R B PC B 00, b e BE 2 i 2 R A
SCL/SDA 5| IZhRe A2, e by A PH I BE tAH o< b4 v BH 25 1) A7 s 121
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HOLTEK i ;

BS86B12A4-3/BS86C16A-3/BS86D20A4-3
# LED/LCD 5501055 A/D 28755 Flash £ 5%

START signal
from Master

v

Send slave address
and R/W bit from Master

v

Acknowledge
from slave

v

Send data byte
from Master

v

Acknowledge
from slave

v

STOP signal
from Master

SIMDBNC1 A1 SIMDBNCO {7 %€ I°C 4 11 it Z2 BFF E] o IXANThBE AT LAE A
HRET B AE AR B B3 — AN L RHEIBE, SN B2k B R A T RE
DL G0 Bl MR AR B . an SR $f 7IXANThRE, LB R AT DLk 2 A~k 4
MNRYG Bl T IRBTEER PC BUREIERE, RGN iy M1 T°C LA
ZIAFE—E R R PC hrtei e F Pl iR, H P FRER AT RS
BB SR AE LR R ) i L, AR R TN R TR,

I'C R#IATE)i%F I’'C FRER (100kHz) | I’C (RIEHER (400kHz)
JC BN A] fyys>2MHz foys>5SMHz
2 N RGN Bh 2 B TR fys>4MHz foys>10MHz
4 ARG Bl J B[] fyvs>8MHz fys>20MHz

I'C &/ foyg ST

I'C 1538

PC B & = A4 24 17 %5 SIMCO. SIMC1 f1 SIMTOC, — /> Hhhk 25 17 2%
SIMA J — M 27 77 %% SIMD. SIMD Zifids, SPL & A NH, HTE
fits IEAEAL S AR B B, 48 B L B SO\ PC B R 2 Rl SEBRoR #l 25
I BAR AT AR 2R 228 SIMD H. M PPC MU R EE 2 5, 5 HLEE T BLA
AT 2% SIMD BRI . °C 2L b (1) A AL S a2 2 (1) B0 41 06 2558
i SIMD. RyEE 2 SIMA A R4b—1 45, SIMC2, ffiH SPI JhReht &
%], IPC #1004 325 /723 SIMCO ) SIMEN £z, SIMDBNCI1~SIMDBNCO
KI AT SIM2~SIMO £i7. SIMTOC 271728 H T I°C #EI ThREFE )

LERR Bit
2 7 6 5 4 3 2 1 0
SIMCO SIM2 SIM1 SIMO — SIMDBNC1 | SIMDBNCO | SIMEN | SIMICF
SIMC1 HCF HAAS HBB HTX TXAK SRW IAMWU | RXAK
SIMD D7 D6 D5 D4 D3 D2 DI DO
SIMA A6 A5 A4 A3 A2 Al A0 —
SIMTOC | SIMTOEN | SIMTOF | SIMTOS5 | SIMTOS4 | SIMTOS3 | SIMTOS2 | SIMTOSI | SIMTOSO
I'C 7758 5%
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BS86B12A4-3/BS86C16A-3/BS86D20A4-3 #
# LED/LCD I550I055 A/D 20551552 Flash £ /57] HOLTEK

SIMD FHl T 174 K IE AU B . X 37738 i1 SPI AN I°C ThREAT L. (B
AR A BE 5N B) PC R i, BALHEE N AR/ SIMD . I°C B2k
PARRBAE 2 5, B HLEETT LU SIMD #2777 28 b it . g i@t 1I°C 1%
Eve R ) e #R L 4@ I SIMD 523 .

e SIMD 7788

Bit 7 6 5 4 3 2 1 0
Name D7 D6 D5 D4 D3 D2 D1 DO
R/W R/W R/W R/W R/'W R/W R/W R/W R/W
POR X X X X X X X X
“x” NARHI

SIMA A7 #5 7E SPI 2 D Whge A, (HHEAZ PN SIMC2. SIMA 7 A7 %%
FFAERCT AL AHLHSE, 297725 SIMA 1 bit 7 ~ bit 1 25 5 L AL L,
bit 0 A& Lo
WL A PC ALK IE A e FI 25 77 28 SIMA HhfE M HEAE2F, 845k
HErp IR ML VE B IR 27725 SIMA FI1 SPI 332 14 FH 1) 2947 28 SIMC2 &
[A]— 274

o SIMA H7788

Bit 7 6 5 4 3 2 1 0
Name A6 A5 A4 A3 A2 Al A0 —
R/W R/W R/W R/W R/W R/W R/W R/W —
POR 0 0 0 0 0 0 0 —

Bit 7~1 A6~A0: I)C MHLIbHESE

A6~AOQ & MHLHBHEXS B 1) 7~1 7 &
Bit 0 FE X, HN“0”
B ML B A S 45 PC 2 D Ih AR I 5 A7 %, SIMCO Al SIMCl. 25 17 7%
SIMCO H Tzl {858 / bR Ae T Re A B AR A M 2l . (748 SIMC1 &
FEZAH T2 PC ARSI IR AL

o SIMCO 7588

Bit 7 6 S 4 3 2 1 0
Name | SIM2 | SIMI | SIMO | — |SIMDBNCI | SIMDBNCO | SIMEN | SIMICF
RW | R'W | R'W | R/'W | — R/W R/W R/W R/W
POR 1 1 1 — 0 0 0 0

Bit 7~5 SIM2~SIMO: SIM T4 2 il iz

000: SPI FHUELA; SPI W8I foys/4

001: SPI EHUBEF; SPIHHIA fiy/16

010: SPI FEHU; SPI B H0H fo,/64

011: SPI EAUE; SPIATEFA fyys

100: SPI EHLEE; SPI W %N PTM1 CCRP VCELAN /2

101: SPI MHLIER

110: I°'C MHLEE

111: AR B
X JUALH T 1B SIM Zhagr) TAERER, T 3E4% SPI Y 3 A =UAT SPT 9 41
P AR & 1°C 3% SPT ZhAg. SPI B 4h IR AT oK [T R G0 a0 th AT L% £ R s
o PTM1. ZIRFARME A SPT ML, LA st A AN EE =ML 75
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HDEﬂﬂ(i’

BS86B12A4-3/BS86C16A-3/BS86D20A4-3
# LED/LCD 5501055 A/D 28755 Flash £ 5%

Bit 4
Bit 3~2

Bit 1

Bit0

FAEH, B2 “0”

SIMDBNCI1~SIMDBNCO: I°C 2 #$}it} [a] i 47

00: JCRFEHHTE

01: 2 ARGk 2 phnta)

10: 4 R Gem gh LBt

11: 4 ARG eh 281w a)

SIMEN: SIM #5 i {7

0: BrAE

1: ffifE

AN SIM 2 O K IF / 48 ® AL, BE A7 v “0” I, SIM 4% O B g, SDI.
SDO. SCK 1 SCS % SDA 1 SCL Jil kb T 4K7s , SIM LAF sy I8/ B B /IME
MRy “17 i, SIM DAL, 2 SIM £ 1 SIM2~SIMO 47 %% &y LAE{E SPI
P10, 24 SIMEN A7 K 3 s 5 A8 I, SPI %) 27 47 a1 0 B AN 2 i AR AR,
o S R AE N AR A . #5 SIM 22 SIM2~SIMO A7 15 8 Sy TAELE 1°C %
O, 24 SIMEN {7 k3 s # AN, PCEH F a8 E, W HXT M
TXAK, ¥R KA, Hp o N AR Foliath, RS °C brE,
41 HCF. HAAS. HBB. SRW Hl RXAK, 458 NHB YRS .
SIMICF: SIM  5¢ fids & A7

DL SPT FF A7 a8 5,

o SIMC1 Z77:88

Bit

7 6 5 4 3 2 1 0

Name

HCF | HAAS | HBB HTX | TXAK | SRW | IAMWU | RXAK

R/W

R R R R/W R/W R R/W R

POR

1 0 0 0 0 0 0 1

Bit7

Bit 6

Bit5

Bit 4

Bit3

HCF: I'C SR HALies sbn & Ar

0: Hdl IE WL

1: 8 P AL 4 52 il

R EAEAR R ALK 2 8 AL AR e N, e S = A — A .
HAAS: I’C HihtVCFc R & A7

0: HuhbASPLAEL

1: HuhEDCES

SRR EALF TP MALIHRE 75 5 E LR A R 5 ik DT T e A7 2 &
75 M A A

HBB: I’'C M2 krEfr

0: I°'C B

1: T°C B

A E] START {5 51 PC T, BLAIZE N ET. Mk F STOP {551 I°'C
BERIE L, S AR R T .

HTX: ML T Rk sl ot U G Ar

0: MMLALTEeliohi=t

1: MHLALT R A

TXAK: IC MR EHINREN

0: MHBLAIEHINIRE

1: MHLEA ik

LR LRI 8 MBI 2 5 S AL A LN I B BB 2R b G SR e LA
FRUSCRE Z 5, T RLYE SR 2 B A e B €07 .
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BS86B12A4-3/BS86C16A-3/BS86D20A4-3 #
# LED/LCD I550I055 A/D 20551552 Flash £ /57] HOLTEK

I'C RE&iBfE

Bit2

Bit 1

Bit 0

SRW: I’'C MHLiL / BAL

0: MAUNALTF- Rl =t

1: MHLN AL T R A

SRW 72 MHLEE S 7. hE EHLE S A B ok B PC B2 msdE. X4
feig A AL A [FI I, HAAS A7 29 BB A, EAUEAS T SRW A7k
W N RS R R . W5 SRW AN, NGRS L Fi
B, LR TS, 2 SRW Al €07 B, ENLA AL B BUE,
B Ab T E s = DL IO Z 00

IAMWU: I’C kDT B i fr

0: FrAE

1: {HifE — Mefl 5 ok 20 f B R i &

WA EE N “17 flifE 1°C #hhk VUL DUE £ G0 A RIR Bl 25 bR B X el 2 i3k
ANARIR 2 WA T IAMWU CL& % B DUERE PC bk VLR BE TN RE, 4 RS0
WU J5 A0 37 s e Ao DA R B A DL IE At ig 47

RXAK: I’C M0l brEhr

0: MAMLIZEUEIH AR E

1: MHLEA H B b £

RXAK A7 & B AR 7 5 RXAK A7k BBk “0” B 8 1 S L 2 )5,
WAL NI 2 23— D IET AL, BB I T RIERES, &
%5 2K A RXAK AR AWl oy 2 BB B kSl T — A ¥. HikER|
RXAK A “17 W, ARH77E 1 RIEHHE. X, B3I B SDA £k, F M
RbEIEES .

PC B2 FRBEFEID %M, —MRGES, — MM PHEEE %, — N s
B4, BH—MFIES. YREESHE N PC BERN, BE LATE Pl
B BX ARG S S B p@ aa g F oA BUE Rk . SR ET 7 47
A MHLHSE, EALLERT, (RALE G . R A H A aE WML EEDT AL, SIMCI
AL HAAS Sk B A7, R4 I°C il SEANTWIIRSEFE )G, &%
HG HAAS 7411 SIMTOF 7, PAKIWT PC 2 b i 2ok B AL REDT RS, iE
ka8 M BEAL m EEESk A PC N, LT, TENE, #7
S MALHIE Y K% S, BT ki—46r, BIEE 8 fir, ik / Bk, %A
2 [ SRW 79 . WKL A I SRW A7 LAR 5 2 35 1] 28 /2 Bk A R ISR,
ERAE R, 1F PC BRI R B i, 7 ERMMh °C B2k, #ILh
IPC B DIRIT

o JWIE 1

% E SIMCO & 17 2% 1 SIM2~SIMO &y “110” A1 SIMEN fi2 A “17 , PLffi g

I’'C M4k,

o W2

] PC M2k 2777 2% SIMA 5 A M ML .

o PR3

B Wi A A2 s h ARG TP T AR BE AL, DARERE SIM. il .
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# BS86B12A4-3/BS86C16A-3/BS86D20A4-3
HOLTEK # LED/LCD 5501055 A/D 28755 Flash £ 5%

Write Slave
Address to SIMA

v

SET SIM[2:0]=110
SET SIMEN

Disable 12C Bus Enable
Interrupt="?
CLR SIME
Poll SIMF to decide W StI?T |S|1V|E t
when to go to I2C Bus ISR aitior Interrup

Goto Main Program ( Goto Main Program

I'C BE&MIALRIZE

I'C R&ERES

EIRE S HAEER: PC BTN E, AR ML MCU =4, Bk
LRI MHLER AT AT B4 5 . S WYL B 4G (5 5, IR I°C
B TITARIRES, HS B A HBB. EIG{E 5248 7E SCL A s P, SDA
2k bR A BRI H P AR AL

MHL Ak

MR BT A MHLER SO0 B LR IR IGE S . RIEEGES E, BEE
FHLL ik AL IE LG 35 B AT SR AR S M L. BT A 7E I°C 82k BRI ML
B R 7 AR, e I S R A f sk AT LR, R LN
ML BBt 5 8 & AR BT RS, 24— IPC Bk hilE 5.
Hi bk A7 3 R SR — 0 L/ AR (A 8 1), R ARAES] SIMCI 25 17 7%
1] SRW 17, BlJG K —MEHEFRNEES (RIS 9D o XA HLANLI
HEVCHECHS, 2B PRELS HAAS B AV

PC B =R, JFEF T 2R R RS PR TR, @A HAAS £
F1 SIMTOF 47, LARIWT TPC &2k vh W2 ok 5 MMLHBBETTED, &2k H 8 s
fEifse e, SRR E PC R . 242 MHLHEETTES & A4 A s, 0 M ALERL 2
TR IEME K B 5 2k SIMD 77 8%, 5l A T B xC M SIMD 75 17 4%
R HCZE LRSI SCL 26 o

I'C B%iE/ BES

SIMC1 ZF 17 %3 1f) SRW o7 F sk /R EHLE B IPC a2k E S BB I8 2 B 4L
PEEE IPC Lk b, MWHLNGEE RGN Z AL UL E B O e N R IE T b T .
2 SRW B “17 , FRENEM PC AL BB, MHLUE N RIETT, %
BSH PC AL, M SRWIE “07 , BARTNESHES I'C B E, ML
WSS, M PC % iz R
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BS86B12A4-3/BS86C16A-3/BS86D20A4-3 #
# LED/LCD I550I055 A/D 20551552 Flash £ /57] HOLTEK

I'C BN IHIAES

FHUREREI b IE G, 24 PC R BT ML Sl 5 F VTR, & k%
—ANEET. WNBESSEMENAEMN O LR T ey ihht, a3
WA IR N B E S, W ENLLAURIE!E 1L (STOP) {55 LASS RIE S . 24 HAAS
NER, R MHLEI R bl S5 B N EUTES, U ML RR A2 SRW £,
PLHf S H CARAE N R T IE A AE AW T W SRW A i, MALZIE & X
KikJTi, XFESBEAL SIMCl #4721 HTX 7. 3R SRW £7 M1, ML
BRI, XFESTEZE SIMCI A7 841 HTX iz,

I'C R&BIBEFRIAMES

FE MM AU B bE 5, 23R4T 8 A7 55 B I B AR . X AN B s 4% 3 I+
S EANLAERT, (RALTE G . B fEReIE 8 M4t jg ik H— AN 5
(“07 ) AdRELa i — AN . R RETT BRI BIN B S, RIETTEREIL
SDA £, [, THVE K STOP (55 LB I°'C M2k, Frikik i8iE 7
SIMD ZF A7 a1 . & B KIETT, ML A5 A1 A% far 1 24 5 21 SIMD
ZArge s WIRGE BN, WAL AU SIMD 75 1785 B -

VN S EA ST AN EIEN, LDAERE NN R ENSES
(TXAK). #1588 RIETT I MHUE RS I 25 47 4% SIMC1 (1) RXAK A7 LU W2 75
BRI N — A, R AL S — A, DA BRI SDA 2k
FERF R ENL A I 5.

Start \ Slave Address ,SRW, ACK
SCL ; i H

wk_\J§1ki/1 1\jj 1&1?1&!L

Data LACK, Stop
SCL i

S=Start (1 bit)

SA=Slave Address (7 bits)

SR=SRW bit (1 bit)

M=Slave device send acknowledge bit (1 bit)

D=Data (8 bits)

A=ACK (RXAK bit for transmitter, TXAK bit for receiver 1 bit)
P=Stop (1 bit)

S |SAISR{M|D|[A|D|A] - S |SA|SRIM|[D|A|[D]|A |- P

e * BN IEDCECIT, 5 R LA AU 1 BN AR OR R Fe . I E N AR, &

BHEZE SIMD 27788 B NN, T SIMD 257728 S Bl LU AL SCL
%%
I'C B 5hFE
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BS86B12A4-3/BS86C16A-3/BS86D20A4-3
# LED/LCD 5501055 A/D 28755 Flash £ 5%

HOLTEK i ’

SIMTOF=1 Yes

No

A 4

SET SIMTOEN
CLR SIMTOF

Read from RETI
SIMD to release CLR HTX
SCL line SET HTX CLR TXAK

. .

Write data to SIMD Dummy read from

v SIMD to release
v to release SCL Line SCL Line

RETI
Yes RXAK=1
?
No RETI RETI
v

CLR HTX
CLR TXAK

Write data to SIMD
release SCL Line

v

Dummy read from
SIMD to release

=)

SCL Line
I’'C 2% ISR 12 E
I’C #BA}IhRE

T D B TR SR R B T AR 1 IPC BUE I, RGRAE T R ThRE.
TE [E 52 I [E] Y 2R PC s BRAR B B B, U I°C LR AN 37 AE A 2 A

L Start . Slave Address

,SRW,  ACK

Data ,ACK, Stop
SCL :

i1 0 o0 _1 0 _1 0
ond [

S=Start (1 bit)

SA=Slave Address (7 bits)

SR=SRW bit (1 bit)

M=Slave device send acknowledge bit (1 bit)

D=Data (8 bits)

A=ACK (RXAK bit for transmitter, TXAK bit for receiver 1 bit)

P=Stop (1 bit)
I’C iBBSATFE
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BS86B12A4-3/BS86C16A-3/BS86D20A4-3 #
# LED/LCD I550I055 A/D 20551552 Flash £ /57] HOLTEK

ABI T A S LR PC MU R “START” E5H1 “HuhEUURE” & 4hm), HEEm T
BRI UG8, JFE SCL FRRUAEZE . £ F—/ SCL N kikZ a7, 0
FEEFFE] KT SIMTOC 2547 % Vo€ I 1], &k A% . 24 T°C
W E] “STOP” {55, HE R EHF L5

M PC M T A% e, E A2 45 1k it $, SIMTOEN 7 4735 %, H
SIMTOF 174 & v LR Wl i B vh b kA2 . 24 1°C i R AERS, 1°C 3
PR E AT, FAER O KA B AL .

HES I'C BRt%4%E
SIMD, SIMA, SIMCO PREFAAR
SIMC1 S 7% POR

BRI A% R I'C F7:5
SIMTOF #r &AL N R EE. 35A 64 AN A, Wil SIMTOC 75 47
P S AT IR W A A AR (1~64) X (32/fg)). HHILTAT
o H R BRYE A 1ms~64ms.

SIMTOC H75788

Bit 7 6 S 4 3 2 1 0
Name | SIMTOEN | SIMTOF | SIMTOSS | SIMTOS4 | SIMTOS3 | SIMTOS2 | SIMTOS1 | SIMTOSO0
R/W R/W R/W R/W R/W R/W R/W R/W R/W

POR 0 0 0 0 0 0 0 0
Bit 7 SIMTOEN: I’C #BI% #i i

0: FRfE

1: fligg
Bit 6 SIMTOF: I°C i br&Ar

0: KRKE

1: kK%E

NAERER R AN B AL, TG E .
Bit 5~0 SIMTOS5~SIMTOS0: T°C #IRF I [] 35 iz
IPC B AP fyyp/32, PCABIFHT 5 5% ([SIMTOSS:SIMTOS0]+1)%(32/
fSUB)
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# BS86B12A4-3/BS86C16A-3/BS86D20A4-3
HOLTEK # LED/LCD 5501055 A/D 28755 Flash £ 5%

UART & FETIEO

RV PLEA =D 7P B AT G 1 ——UART, #] DR E 1)
S B #AT O E1E. UART BEA VL INAERE, RIXaU 173
RIS, R A — A 8 ALEk 9 AL U B AL dar,  R] A LA AR W H i 78 26 sl
BRI TIAE. UART TORE & FH — WS W m &, 8o 30 B sl B & 0% 45
W, fihkZ UART .

P 1) UART AL 5 R FIRE -

o AT b A / kAR

o 8 {78k 9 ffE4ig X

o FAREG . MEARIE BT AL

o 1 firok 2 frfE kA

o 8 S TIAF AT R R R AE 2%

o AP, Ml P RS v HAS

o SCRpH BRI T (B S5 —HL =1

o ST R IE RN AE BE

e 2-byte FIFO U2 1h 2%

o R AR T«

* RIEBAT

¢ RIEZSTIN

& BlE K

o PRICER G

o b RE AR RS

¢ RX 5| fHIme g bl (RX flifE, RX NI

UART MRS | B4z O

W &8 UART A SR 5 I TX A1 RX, A 54N TR O TEE. TX A
UART KL, 24 UCR2 45l %5 778 1) TXEN £ 4 “0” B, 1Z 5] ¥ A #
fid & AF N UART KIER, ] {F 58 1O e e L shie. AU, RX
N UART £:UCHI, 24 UCR2 #2125 725 1 I RXEN 728 “0” B, iZ 5| IEH
BEIC B v UART #2800, )] /E S 38 170 B el 34 e 3 F Th g . UARTEN,
TXEN f1 RXEN 17 & @i, K H 3) 5 81X 5 /0 sk e L Dhag e v TX
B A RX F N, IF HBRAE TX AT RX 51 ) E+i s FHIhRE .

UART #iEfEwA R

TEER T UART BB & ERIENEIR E LS N TXR i /24, %5
IR AL B R IER AT A7 48 TSR 1, SRIETERR S R AE 4 %) R TSR
TAF AR AL R B TX S L, RAITERT. TXR 75 17 28 Bl i 5 30 5
PURI IR AZ 25 P, TR IERE A A7 28 8 S bbb, BT DURIE RS A 7 A7 B8 AN
A AR

B AR B R R ARSI T, RALTERT SRS, AN 5] RX A2
AL ZF A7 45 RSRo AL AT A7 28 i, HUl NS AL a7 fE 28 B8 N AT F P AR
JPERAEI) RXR ZF 7451 . RXR 27 A7 45 4 I 21 50 L A2 A 2 v, Ui
oL A A2 A SEBrttbil, BT DAIRUSORS (0 27 A7 38 AN P B4R . R B2,
IR B IR TXR ALY A /7% RXR,  H Sk s — AN bk (0 B 27 17 28
TXR_RXR #1745
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BS86B12A4-3/BS86C16A-3/BS86D20A4-3 #
# LED/LCD I550I055 A/D 20551552 Flash £ /57] HOLTEK

Transmitter Shift Register Receiver Shift Register
| MSB | .............................. | LSB |__> TX Pin RX Pin __>| MSB | .............................. | LSB |
CLK | | CLK ﬂ
Baud Rate RXR Register
- Generator
TXR Register | Buffer

MCU Data Bus

UL
UART B EMIA R
UART RESFIEH B 725

5 UART D) REAH R A T/ %5 47 8 —— $8 i] UART #5551 % 44k 1)) BE 1) USR.
UCRI A1 UCR2 &7 8%, 1WA R 1) BRG F-/7as, & R IEAEUCEE £
P78 TXR_RXR.

Bit
HEEEH 7 6 S 4 3 2 1 0
USR PERR NF FERR OERR | RIDLE RXIF TIDLE TXIF
UCRI UARTEN| BNO PREN PRT STOPS | TXBRK RX8 TX8
UCR2 TXEN RXEN | BRGH | ADDEN | WAKE RIE TIIE TEIE

TXR RXR | TXRX7 | TXRX6 | TXRX5 | TXRX4 | TXRX3 | TXRX2 | TXRX1 | TXRXO0

BRG BRG7 | BRG6 | BRG5 | BRG4 | BRG3 | BRG2 | BRGI | BRGO
UART ZFE5851%

USR 7725
Z A7 %% USR /& UART KRS ZAEas, 7 LLEEFE PRI . AT USR & HiE
Blo VEEREUT

Bit 7 6 5 4 3 2 1 0
Name | PERR NF FERR | OERR | RIDLE | RXIF | TIDLE | TXIF
R/W R R R R R R R R
POR 0 0 0 0 1 0 1 1
Bit 7 PERR: 73 A0 H A b B AL

0: AHEAILR EA

1: AR
PERR J& ZH R A bR S A0, % PERR=0, ZH{HALH FH; # PERR=1, %Ik
B E s A R IG AS . FUAERE T A ARSI A AL AT A B R R %
FRELL, BPSCEZEL USR 7517 3% FHi RXR A7 a8 Kif PRIk .

Bit 6 NF: BT3RS0

0: VA2 FIE R T

1: SZH(ERE T
NF el T bR G AL & NF=0, %A ZFES T4 45 NF=1, UART #UY5L
PRI 2 B R 3. e 5 RXTF 72 AN B AL, (HAS 5% Hbs S0 R E
jkjhr if;i)ﬂ?ﬂ#i%%tmfﬁﬁﬁ, RS2 Y USR 5 4728 i 15 RXR 2547 #5415

IV LAY
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HOLTEK i ’

BS86B12A4-3/BS86C16A-3/BS86D20A4-3
# LED/LCD 5501055 A/D 28755 Flash £ 5%

Bit5

Bit 4

Bit3

Bit2

Bit 1

Bit0

FERR: Wi iRbREN

0: JTelitdin k4

1: AR EE
FREE ZMiHf iz bR E 0. 5 FREE=0, &AM IRKA; # FREE=1, MEiHI%
PR A T Wiss R, n S ERR AR EAL, B EEL USR %5 47 45 i RXR
AT A RITE BRI AL .

OERR: jif iR bR &AL

0: iR R4

1: AR E A
OERR A i th# b AL, RonBWEZ a2 Rt # OERR=0, %A it
i, 5 OERR=1, K4 TR MR, ek T —H80E ik, i
RIS BRZARELT, RIJEERHL USR 2747 8% FH 152 RXR #7255 iE BR bR A7
RIDLE: #WCIREFREAL

0: IEfEHRUCEEE

1. FER A
RIDLE & CR S ARENM . # RIDLE=0, 1EAEBCEER, 5 RIDLE=1, £
2. R ENE LR — AN B L 46 L 2 (8], RIDLE # & 47, &
UART N, RX b EH &R
RXIF: BN FFaVIRESREL

0: RXR /A8 N%E

1: RXR 4748 & A 5
RXIF f& B F 2R AR B A7, 24 RXIF=0, RXR ZFfF£8 N%; 4 RXIF=I,
RXR 757 25 BEUR BB 204 « M2 RS O S5 A7 28 Nk B RXR F A7 8, Wi
UCR2 Zif7 25 i) RIE=1, WM& rhWro 4 eUSo ot i 46 31— A sl 2 M iR
I, AHR. AR EAL NF. FERR Al (B%) PERR 2 7E[E— &N B A7, 8 USR
?Yj%&ﬁiﬁ RXR 734745, WIS RXR ZF /74 A HIEdE, 2% 5k RXIF
VN oA o

TIDLE: 4 % 56 iibr S AL

0: i fLit

1: R
TIDLE /& $#8 K i% 52 ibn £ 467 . 45 TIDLE=0, 3R LT, 24 TXIF=1 H3E
KAk e E  BE Y K I%, TIDLE EA7. TIDLE=1, TX 512K B A2
HERA . I USR A28 'S TXR /7 2445 K% TIDLE fir. $dE 514 5%
EFE, AR SN

TXIF: RIEHH 217 45 TXROIRAAL

0: BHIEEA MG SN 2R A7 25 47 2

1: Bl CNZ e R B AL F A7 48 (TXR BHR F AN
TXIF & K IEBHE AT 72 N B EAL. 35 TXIF=0, HIEIE%AE NG E
A iasd; 45 TXIF=1, #dE CNZEphas sk BRsfr a7 gs 9 . 528 USR
7435 TXR 744Gk TXIF. 2 TXEN #8467, BT RIEZ AR,
TXIF B2 45 A
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BS86B12A4-3/BS86C16A-3/BS86D20A4-3 #
# LED/LCD I550I055 A/D 20551552 Flash £ /57] HOLTEK

UCR1 EFF#5

UCRI1 H1 UCR2 J& UART B2 Z7 4748, Fok @ 45 UART Zhag, %l
UART HIFRESFRAE . AR BI04 H AL S A i K B 254 . VRAIAR LR

Bit 7 6 5 4 3 2 1 0
Name |UARTEN| BNO | PREN | PRT | STOPS [ TXBRK| RXS TXS8
R/W R/W R/W R/W R/W R/W R/W R W
POR 0 0 0 0 0 0 X 0
“X” ﬂi%n
Bit 7 UARTEN: UART ZhAg{fiREAT
0: UART BRfg, TX M RX BAEE VO MBI E 5] 3L FH ThRg
1: UART f#ifig, TX Fl RX {5 UART Zhags| 1
A7y UART fI{§iREAZ. UARTEN=0, UART [&fg, RX Ml TX 7] FHAEIE 1%
N4, UARTEN=1, UART {§ifif, TX #l RX #7435 TXEN 1 RXEN #4i.
2 UART #iBRAEKHIE BR B i g, FrA S ohds b BB K i 2ms, 5 bl R it
B, HER AR S bR B AL E A2, TXEN. RXEN. TXBRK. RXIF. OERR.
FERR. PERR A1 NF ji% % 1 TIDLE. TXIF Al RIDLE & {7, UCRl. UCR2 #1
BRG Zif7 s B H B AR F AR 38, 5 UART LAEK) UARTEN i&%, Frf kik
ARCk s b, BEE B AR ERRAS . 2 UART BIRAERER, e Bk
fil B #E AR
Bit 6 BNO: A& HOE AL
0: 8-bit 5K
1: 9-bit fL 5%
BNO J& KRR HUE AT . BNO=1, fEHa%di 9 f7; BNO=0, f&¥Edi
Sﬁ}%ﬁ%79ﬁﬁﬁ%ﬁ%ﬁ,Rm%WWS%%%ﬁ%%WﬁE%ﬁﬁ%
59 i,
Bit 5 PREN: #HEREIMARENL
0: ARSI ERAE
1. FERRRE
WA AT BRI RENL. PREN=1, flAEZFMELS; PREN=0, BRAEEZF B .
Bit 4 PRT: AL
0: RS
1: &R
TGRS, PRT=1, ZFH%56; PRT=0, {HA5%.
Bit 3 STOPS: {5 1L [ FE ik #5461
0: B —frfEikApr
1: BHWAAE RS
ML R B E A K E. STOP=1, A MA{FIEAI; STOP=0, KA —fifs
IR
Bit 2 TXBRK: #1557 KIEE S
0: WA EIEFERIE
1: RIEHET
TXBRK & £ {57 Rk 67 . TXBRK=0, A3 R5%, TX 5] B IE 5 5E
TXBRK=1, ¥ KIEEFF, KEMRKKIEER “0” . 35 TXBRK A&, 2
PR L TR R, RS ARE DR 13 475 I HSF B A TXBRK & A,
Bit | RX8: FzI5 9-bit Fdm LAk b s o 7 ( RiEe)
AL RA EAEREAE Ty 9 S kg U A 2, FISRAZ IR 1 28 9 A7, BNO
Je F ks fIE AL 8 ALk A2 9 L.
Bit 0 TX8: Ki% 9-bit Fi itk A zE o (HE)

SR A FEAL f Kty 9 BLIORS sCUP A 2, FORAZ il AIEBUIR 1056 9 Az BNO
R Rk A H0R 8 Ak 9 fir.
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HOLTEK i ;

BS86B12A4-3/BS86C16A-3/BS86D20A4-3
# LED/LCD 5501055 A/D 28755 Flash £ 5%

UCR2 F7788

UCR2 7= UART (55 — /M2l 2r 47 4%, B 2O RIS RILas L
LB UART W AL RE BBk AE . &t vl AR RT3, M8 RESc IS i Al
HBBEATTI . VEABMAERE LR -

Bit 7 6 5 4 3 2 1 0
Name | TXEN | RXEN | BRGH |ADDEN| WAKE | RIE TIE TEIE
R/W R/W R/W R/W R/W R/W R/W R/W R/W
POR 0 0 0 0 0 0 0 0
Bit 7 TXEN: UART Kikf#ERENL
0: UART Ki%:fE
1: UART & I%{liRE
WAL RIEMERERL. TXEN=0, RIEKWIRAE, RIBHWLZUEIETAE. ForgEm
B E AL, B TX G I A e N e O e e L ThRE A .
TXEN=1 H UARTEN=1, Ak i%¥ 8568, TX 71 B0 i UART sk, 7240
PEAL S T BR TXEN $ b ik 303 k0% B8 AR %4, M TX S1EE NS E@ 1
i N A HE o A
Bit 6 RXEN: UART #25fdi it fir
0: UART #ZURRAE
1: UART #Uiffife
B MBS RE AL . RXEN=0, BRCKBEBREE, BeUlcas v Zife ik TIE. 54042
MR B AL, BRI RX S BEAT VR Dy e N S O s e L TR A
#7 RXEN=1 H UARTEN=1, NSOk HEERE, RX 51K tH UART k&, 18
HHE AL A B RXEN b RS0 el LR A ielie sy, Bhi RX 5| A4 3
SEEPNE R AmE gt
Bit 5 BRGH: 3K A2 S IR B
0: iR
1: R
AT ARy R A S T IR R 47, B A BRG 2717 28— 45 % UART IR %
BRGH=1, Nmi#E#i{; BRGH=0, AGHEHER.
Bit 4 ADDEN: b4 4 GE £z
0: HhhEAG IR AE
1: HhhEAG I
AT Sy A AT BE AR Be . ADDEN=1, bR ERE, S EER 1 8 fir
(BNO=0) B2 9 fi7 (BNO=1) Ay, IAFLRNAEHNETTAEESE . 2580 R -
ffife HB BB B 1, A R g SRR G Sy E AL, & kA Th &8
{FRE HA oA 0, FRANGEAS 277 A v b FLUSCEI A 50805 1 2 4t 220
Bit 3 WAKE: RX i~y UART DhREffRELL
0: RX JHI'F AT EE UART JhaekRaE
1: RX BRI MelE UART TReffine
M RX G| R A BRI, IR e 4% i e B UART Bhfg. VERE, %010H
UART I35 5% BN o) . 0 5 UART I8P ETEAE, A<= 4 RX 5] g g
UART ZjfE. 5 WAKE 17 % = H UART 4P oC i, 24 RX 51 & A T Uik
SR, UART MRERIESRP=4E . 40 R R AR B AP 68, RX 5] HIMeEE UART i
Br=a, DOl A MCU @il 3 F2 747 JF UART B8P ORI EE UART Zheg. &,
EALTEER, B RX 5 —A R, UART Difgth AN fe 3 T1E.
Bit 2 RIE: #lich il aehr

0: b Bk AE

1 fUlcrh b e
A Sy W BE R SR BE AT . & RIE=1, 4 OERR 8¢ RXIF &7, UART [
TSRS E AL 457 RIE=0, UART IR ER&EA 2 OERR A1 RXIF §#20 .
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BS86B12A4-3/BS86C16A-3/BS86D20A4-3 #
# LED/LCD I550I055 A/D 20551552 Flash £ /57] HOLTEK

Bit 1 THE: R%&E& 25w gEAL
0: RIKHZS N TR A
s R s R A T4
WAy R 3% A 2 IR R T A (E BE bR BB A7 . #7 TIIE=1, 4 TIDLE Efiff, UART
(R WG SRARE B AL, 4 TIE=0, UART Wi SRR EASZ TIDLE (K50 .
Bit 0 TEIE: K% % A74 92 R gefr
0: JOIE A48 2 b T A
s RIEBATAR A b WAl g
AL N R 3% T AT SR N S W A BB BR R 7. # TEIE=1, X4 TXIF &AL,
UART [} W K bR S BAL 45 TEIE=0, UART H1 Wil KR E A2 TXIF 5401 o

TXR_RXR 775

Bit 7 6 5 4 3 2 1 0
Name | TXRX7 | TXRX6 | TXRXS5 | TXRX4 | TXRX3 | TXRX2 | TXRX1 | TXRX0
R/W R/W R/W R/W R/W R/W R/W R/W R/W

POR X X X X X X X X

113 X » ﬂi%n

Bit 7~0 TXRX7~TXRX0: UART k% / B8RS Bit 7~Bit 0

R LER
UART H G B — MR R AL, Eien] LR BdREiE R, R 2
NS R NEB 8 Azt Eas =4, ‘B BRG #7881 UCR2 2717 2% i) BRGH
I RFEH] . BRGH J& R 58 PR R R AR 23 AL T i AR 208 R R AR 2, T g
HEAXMER . TRA R AR P, BREEUR T %747 % BRG FINAH,
N B8 H 2 0 3 255,

UCR2 () BRGH {i. 0 1

BEFE (BR) foys / [64 (N+1)] foys / [16 (N+1)]

R R PR, AL BB E BRGH SRk B AH M 115 A M &
BRG Hfi. BT BRG HMEANZES:, i LASEFRp R RIS E 2 BH — Mm% .
NHEZBEFTTHE BRG A HME N FliRZE,

BRG 7755

Bit 7 6 5 4 3 2 1 0

Name | BRG7 | BRG6 | BRG5 | BRG4 | BRG3 | BRG2 | BRG1 | BRGO

RW | R'W | R'W | R'W | R'W | R'W | R'W | R'W | RW

POR X X X X X X X X

“X ”» 5&%[]

Bit 7~0 BRG7~BRGO: W HFZAE
B E UCR2 A28 4 i BRGH 7 (% B iR AF R kAL 231034 5% ) Al BRG %
T8 CRBEWRRNM , a6 UART MR,
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# BS86B12A4-3/BS86C16A-3/BS86D20A4-3
HOLTEK # LED/LCD 5501055 A/D 28755 Flash £ 5%

BEERMIRENITE
A7 UE T AMHz IR 810 H BRGH=0, #7152 ()35 3 4800, 1T 5B BRG
AAEARIME N, SERRBRF R AR Z
PG B3R, B BR = fyy / [64 (N+1)]
A5G AN = [fyys / (BRX64)] - 1
HENZEL N = [4000000 / (4800%64)] - 1 = 12.0208
U e, k#1125 N\ BRG 747 5%, SEPRBRERI0 R
BR = 4000000 / [64%(12 + 1)] = 4808
BRI, 222 = (4808 - 4800) / 4800 = 0.16%
NTH PR SS H BRGH BUAS [RIME B A S B e 28 AR 22

. fsys=8MHz
I’f/ffs BRGH=0 - BRGH=1
BRG Kbaud | iR% (%) | BRG Kbaud | iRZE (%)
0.3 — — — — — —
1.2 103 1.202 0.16 — — —
2.4 51 2.404 0.16 207 2.404 0.16
4.8 25 4.808 0.16 103 4.808 0.16
9.6 12 9.615 0.16 51 9.615 0.16
19.2 6 17.8857 -6.99 25 19.231 0.16
38.4 2 41.667 8.51 12 38.462 0.16
57.6 1 62.500 8.51 8 55.556 -3.55
115.2 0 125 8.51 3 125 8.51
250 — — — 1 250 0
REFRFNRE

UART =A% B 515

UART KR bR A Z 0L S s, XA o5 V8 4o NRZ 7. B i 1AL
RN, 8 A1Ek 9 A7 EHEALAN | AL WAL AT 1AL . ARG 2 s B
LR, TR BRI ARSI =R . H IR A% =X
m 8 AL EEAL, 1 AR, TR, 8. N. 1 FxR, ERAARL LHEK
RO . BB A 2 5 R4 BORT FF AR AR 36 FH UCRI1 27 /7 #% ) BNO. PRT.
PREN Fll STOPS %€ . FF HdE K ik Al i 5 3 bt — /N N BB 1) 8 e 3R
RIEE A, B MEHMRALAE BT B AR G . R UART K% 2 MU 38 4E 1)
A AR BT, (EEATTASE AR R A B AL A SRR R R, TEEAE L, 1
1A & A 2B
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BS86B12A4-3/BS86C16A-3/BS86D20A4-3 #
# LED/LCD I550I055 A/D 20551552 Flash £ /57] HOLTEK

UART BY{EREFNPR BE

UART s&H UCRI #4723 ) UARTEN {7 KAH GEAERBERT . 47 UARTEN. TXEN
I RXEN # oA, T TX A1 RX 7358 UART [ A& 3% 5 DRI RE e 1. A% H
Bl ik, TX 5 IERVCIRE A& P,

UARTEN J& ¥ FrAE TX A1 RX, HATHAEE /0 Heiie g LI 4
UART #¢BRBERNIHE T2 M 2%, BrA S2 b as i 2 ok Z2m&, i hb—Lufdige
Bl EiRAR SRS EB W E AL, W TXEN. RXEN. TXBRK. RXIF.
OERR. FERR. PERR #I NF & %, I TIDLE. TXIF #1 RIDLE & fi,
UCRI1. UCR2 1 BRG ZF {783 F I H B REEAAL . 457 UART LA{ER UARTEN
BE, A REMBRCK L, Bt S AR EdIRES . 2 UART ik AliGE
B, eAE BRI E S E T LR

BURAL, RN RIEA R B BRI A 1%

By s R K. —ERI . KIS Huhb A7 DL A% b A K B 4
EATHAZ B UCRI ZF 4748 35N H1 1 . BNO #e B 1L 52 8 A1k 2 9 £l
PRT HER LI PREN YLE & Rk BB L; 1 STOPS gk 1 fid
JE 2 AR, FRAI TSR EE L A . bR A A eSS, Huhk
K7 S 5 e 75 st bl o 45 LA K B AT B A7 i K TE 5%

R | BB | e | BB | B

8 {L BB ML

1 8 0 0 1

1 7 0 1 1

1 7 1 0 1
9 {LERIL

1 9 0 0 1

1 8 0 1 1

1 8 1 0 1

K EFIFUE RIS

TR 8 AL 9 A B I .
Parity Bit Next
StartBit Mgt X Bit1 X Bit2 X Bit3 X Bit4 X Bit5 X Bit6 X Bit7 YstopBit % A

8-Bit Data Format

Parity Bit Next
\StartBit "gito X it1 X itz X Bit3 X Bita X Bit5 X Bit6 X Bit7 X Bit8 Y stop Bit ik A

9-Bit Data Format
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# BS86B12A4-3/BS86C16A-3/BS86D20A4-3
HOLTEK # LED/LCD 5501055 A/D 28755 Flash £ 5%

UART % 1%85

UCRI1 % 1745 1] BNO {7 2 = il S s L K . BNO=1 K& N9, 259
fi7 MSB f7 i 1 UCR1 % 7 #8 11 TX8 . KiZ 8 O RiEB AL F 7 5
TSR, ‘BRI th & IEF 78 TXR $24L, NP R0 K IEEIE S N TXR
FAERE . FAHEARRE IS K AT, TSR HFAF828 1R 5 N . W BinA # i HE
BURGE, —HAFIEAIRH, R R 2 M TXR ZF 1728 Nk 2] TSR 277745
TSR NMGHE F5 A7 2% — FEL BB AF 6 2%, BT AN AR R AN RE X Hd AT s
RE. TXEN=1, KiXflife, B TXR FERKEA BRI REERE,
RIEFEA L TAE. o5 TXR 5478 F B & TXEN ik Kik. 2 RIER
fEfE, 7 TSR HAEMND, BIEE N TXR A HENE S| TSR 7172
W RIESE TAER, TXENEZE, KiksErzs1k TIEHFHEAL, B TX
5| B FVE3E 170 e 5] 3L Th .

RIEHIRE

2 UART KIEBHEN, Ea NI 2778 A2 2] TX 51 L, FHARALLE Al s 47

TEJG. TERIER P, TXR 2772810 N B R R IEFEAL 27 A7 28 [ i — N 2%

Mo WRIERE o S B R L EA, BEfAL (MSB) HUH UCRI1 FAE#8H) TXS fif.

RIEZEIGEAL A B R 2D R e K

o IFHfith ®E BNO. PRT. PREN F1 STOPS £ AR iE $dm K . RSB 2K 7Y il fse
IR DA

e 5t# BRG ZF 78y, EBPFEHIEMIASE,

e H 5 TXEN, f#ifE UART Kik2s HAE TX VEN UART ) A iK i o

o ZHY USR Zif74%, AWK REHEE AN TXR 7. FE, WP ESER
TXIF #rENL o

WRERIEZAN IR A FEE P&,

2 TXIF=0 i, I 2E 1R N TXR F 748, A LB DL S HBRIERR TXIF:

1. il USR 21788

2. 5 TXR %1728

R br &AL TXIF H UART Mi4F & 7. # TXIF=1, TXR HFFa T, HEH

PET LA S NITAS 78 75 LRI I 8dE . & TEIE=1, TXIF br&Ar =ik, 78

BHEALRN, 5 TXR 82 28R REPE 2 A71E TXR Ziffas, XMarddE kik

SEEEfE, FERBARHONE R R IEBA A2 . JRIESRTHN, 5 TXR {54

LW E R HEINEL B TSR Zifiash, B r Z07 4G B TXIF B4, MKRI%

SEs AL BB S WS, Roan—WikdE O ki%5¢ e, I TIDLE A0 4k B A7

Al LA BA R PRk G FR TIDLE:

1. il USR 21758

2. 5 TXR Zif74

75K TXIF A TIDLE # A4 HAT R F HE A

REEEF

#7 TXBRK=1, F—Mi&KIEEET. E&H—NEIBA. 13XN (N=1,
Deeenes ) AriZ4E 0 ik, BAL TXBRK K& K&, TMinks TXBRK ¥ =4k
fF1bAL, BT A A d . FEFEENZ, TETED 13005, &
TXBRK #FE2A 6, WA RERE—HRIEEET; UNHETH TXBRK EF
i, RIEFSEE ARG — Wi 2 RIS fG e Rk — s A 1k . e —
MBS 25 R A s s T, DABRER N — s it 4 A i s
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BS86B12A4-3/BS86C16A-3/BS86D20A4-3 #
# LED/LCD I550I055 A/D 20551552 Flash £ /57] HOLTEK

UART 1EY¥ 3%

UART #2085 SCRF 8 8 9 A sida#20i. %5 BNO=1, i KEh 9 A, MMk
b MSB A7 7 7E UCR1 75 47 75 19 RX8 o $2UCHS 1A% 0 4 AT B 1L 35 47 79
RSR. RX 5| JHl_E (O Bd iz NBIRIR A5, B 16 B R R~ T,
M ERAT AL o TAFAE L HBAF RN o 7E RX gl BRI 25 1Lz, % RXR #F
ffae 9%, BdE A RSR 2 A7 a3 PN E S RXR 27 f7as. RX 51 E )& — A%k
PESHORFE = IR DLW B R AS . RSR MG I & 35 A7 4% — R Wi 76 2008 47 6
#e JTLARLFHRE PP AN REXS FLREAT 12 B 3R AT

ESVE S

4 UART IRy, B RO /AT /e Jo, 2k RX 51 I N A 27

1745 RXR ZF 748 1E P95 26 AU RS AL 27 A7 #s R B — N 28 0f . RXR 37 A7

e —NPZEM FIFO 248, "B REORAE P T A () [R) Iy 2 5028 — it ,

FHAE PP A ZIRUEAE RIS 52 25 = MURT 2L RXR 29478, 75 M) 2088 55 = i o 2.

R i R

FRUSCES AT AR A vT B a0 R 2D B8 5E ik

o IETfiihi% E BNO. PRT. PREN Fl STOPS fi7 LLHfI & B KB . ReUR B8R AN (%
IIRDASER

o 'H BRG % f7ds, EFHIEMBRRR.

e HH RXEN, flifit UART #zUicds H A RX /£ UART M0

I B 2 WA 1 8 R A DU AR U A7

FRUSCER F 2 A 0 A

o I_JISR AR RXIF A & B AL, RXR FESHE IS, 207/ N7
RS

e 7 RIE=1, ##i M\ RSR A7 25 M F] RXR & A7 48 H08 7= A

o ARCERAG I B WA . MR A TP A R, PR A R AR, AR A R R
R AV VA= R VAR

Al RLdE I a0 R AP ERORIE B RXTF:

1. 5B USR & A7 4%

2. 32U RXR #1728

EWE T

UART #2215 80 2 S E WS R A 2 . B20icds R ARYE BNO 11 STOPS {7
B — WU K . B P B KT 13 47, #2505 BNO A STOPS £
BEMKEE, Bldsile CIsete, RXIF f1FERR B, RXR %7435 0,

FTH N R BT 701 B RIDLE A &= A b . an AT 218K 1 2 E 5 2
AR W B —AMF b7 . B HE A7 AVE 7 FERR A E M ERLAT 1L 467, 75 ~A
TR Bk 2 /T, Bl ss U ASERs — AN A RUPAE 1Ib 67 . BB S RE 2k B
TIEESR— T M. EEFRSANEEREERE 0 H4 BN FERR Frid.

s TSN Bt  FERRUR RS IR AT BT AS 2 RO, B A 3
(1R 2 B A R SeAr E 47 RIDLE.

UART #0885 7= A DU F

o i iRbr &AL FERR B,

o RXR #H{FesiE %,

e OERR. NF. PERR. RIDLE &} RXIF A] it <= & i .
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# BS86B12A4-3/BS86C16A-3/BS86D20A4-3
HOLTEK # LED/LCD 5501055 A/D 28755 Flash £ 5%

24 UART 008N, BRI AE 147 2 18], USR 294728 M CIR Shr &
{7 RIDLE &2, {Ef5 LA AR — Wi 54 i 4547 < ], RIDLE # &A1, *on
PR RE AN

PR BT

USR ZF A7 a5 1) R 135ehn B AL RXIF 2 NCEs i ik & B A7, #5 RIE=1, Zi#E
AL 27 A7 4% RSR NZE] RXR ZF A7 P2 A b by, [RIFEHL, & H a2,

EWEEIRALIE

UART 27728 JUMEICE R, T TR 20 R iR & R R LS R A 2

HHE—OERR fr&

RXR ZF 7852 — AN Z 1 FIFO S35, & RECRAT 9 it 55 14 [7] e B2 A B — i %
P, AR P AR UE AR 58 28 = AT L RXR A7 ay, 50 A A %
PR R R AR DL A

e USR Ziff-#%+ OERR #{ &7,

o RXR #Ffa i HIE A& E K,

o RSR A7 as Bt = pi 78 1k

e 7 RIE=1, W=,

S HL USR Z A7 2% FH i H RXR & /728 1]Kf OERR /5% .

1A FH—NF #5E&

BRI IZ I 22 UCRAE AT DA RO S8 0 e RS . ke 0 28 E s 52 3 e 4
I 2 R AE DU A

e £ RXIF L JH#F, USR ZA7 8% b Hihr AL NF B AL,

o HdiE M RSR ZF 745 N #F| RXR ZFfEas

o AFEA A, AT B H RIS B RXTF 3% 3R A o

JE i HL USR 25 /7 28 F B RXR 74785 1)K NF J5 % .

MisEiR——FERR #5&

HAEMEIEAL EASIIE] 0, USR & A7 & 1 A AR & FERR B AL, I FF AL 1L
fr, S #S A, 5 WK E AL FERR. & R HUHE — R AfF i fE 2 s
AT AL E .

FHERIE1Z—PERR 5%

RIS R B I AT AR B AR, USR 24728 H kR & PERR B, RH1E
AE 7 A AL, TR R, WhrEMAE N ©REBE - EAEEEE
rh, AW B A ERE . B, FERR 1 PERR 5 4E M [ 54E — ke /i g G 22
s, ESRECEE 2 R ST i) A R AR A
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BS86B12A4-3/BS86C16A-3/BS86D20A4-3
# LED/LCD 3513055 A/D Z#5# Flash 2 5 %]

HOLTEK i ’

UART &3 h e 44

UART #i45 —ASg hlr R ik ar A7 s 9

FIE AN B HE A 2L

FEMCARE t HREAS AT RX 51 AT M AT o A b o 2 P AT A] — A 100

PRI, L L ) F A A A £ RE

AR UART T ooV HEAR AR, F27 K

2 I 0 A S 1) o W ) AT TR TR SSRR Y, e FR B E AR . X AR
FhF I AE USR 274728 A MR IARELL, 457 UCR2 F17 88 hokl Bz vp ¥ 70 407 %
B, USR ZFAEE bR AL 2= A . RIS AS TR I B i 2% 8
XL T VAL, TR A DG IR AN R BT S — AN R R VAL, X ik
FVFAL AT T-28 145 B A7 ) UART H W
HiyhEAS W A /2 UART () R B8, & 3% AN bR B4, 4 UCR2 7 47 4
ADDEN=1,
UART R, ‘&8A MM EPREL, 2 UXR2 # #) WAKE fil RIE {37 4 & 17,
RX 5| i 7 R BEAS o] LUK B R HUN 28 RS X 0 ORI A 28 iR e i . v 7%,

RX MR WA AL, RGN IERT tgr A REIE W LA

26 0 3 M Bk R 25 7 A2 UART o o RX 5] )M i B 7T B A2

TER, USR #Ff7asbn SO R EUIRE, BAFA RN T E, AT
W —HF,  FERE AR I AR 55 F2 Fe I A BB BRIX S bn G AL, IX bR S AL AR

UART $§ 58 S 1E R AN 4 2 Hah#0E R, VEARARRE L UART % 7748 %711

ik

UART H 7 F 4 56 B 5R 5w EH A DB 42 1) 2 77 2 A0 RH 25 o 7 166 R 42 il 7 42 i)
Ho i sk H UART Bk g,

UCR2 Register

USR Register

Transmitter Empty TEIE R0
Flag TXIF 1 INTC2 INTCO
: Register Register
: UART Interrupt
Transmitter Idle TIE 0 UART EMI
oL P4 Requestriag d d
Receiver Overrun — RIE 0
Flag OERR |_ OR % 1
Receiver Data ADDEN ,_A
Available RXIF (1)
N0
RXPin ~] | |wake Mo 1
Wake-up 1
: RX7 if BNO=0
UCR2 ARegister RX8 if BNO=1
UART A HfTHEE]
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# BS86B12A4-3/BS86C16A-3/BS86D20A4-3
HOLTEK # LED/LCD 5501055 A/D 28755 Flash £ 5%

Hohb A AR

B {7 UCR2 #4783 1) ADDEN ¥ B st hb s . & ibhih “17 , wlpsd
PECEE A Sorb i, HABSRAREALN RXIF. #7 ADDEN B4, R IR 5
P 1 A 2R W, HR W UYL UARTE FiT EMI 248 58 4 < 7 2
Wro Huhk AL v e 9 A7 (BNO=1) B4 8 i (BNO=0), #filym, Nk
IRy AE R . R AR EIE N &G — A A 2 A .
ADDEN [fg, RS — AN R s (8 2 B A7 RXIF, 1M A 2% iS50 1) i
—Aro HUHEAS I AN A AL IGE TR AR ELHER, A A B AERE, S T
TRERAE IR, D0 ARSI A REALIE 2 DAIR AE A7 AR 56 .

Bit 9 (BNO=1) s
ADDEN Bit 8 (BNO=0) P4 UART
0 0 J
1 J
0 X
1
1 J

ADDEN i1 g

UART #RER & (S NG HE

MCU &R Gl 45 4] 5 UART BECEHE 1EIE 1T . &% EdE R MCU $h4T HALT
o4 IR RGN o, RiEK1EIEE B UART B sh R RE. AL, 4
FUCELHE B MCU #4047 HALT 8 2 1 G Rl Bh, it &k, 4
MCU # A\ %5 W B4R IR X, USR. UCR1. UCR2. #£U/ K i%k &5 17 25 LA ¢
BRG FES AL Z RN . BE MCU 3\ 25 R Bl R IR AR 2 i 26 7 AR
RIE BN CTE AR

UART Dhfg 36 7 RX 51 IR B2 TN 68, B UCR2 % /7-#% 1 WAKE {75,
MCU F1 UART FEdeit A\ 2% R 0 R IRBE AT, 47 WAKE #4475 UART
FYFAT UARTEN. 21 2% 5o V7 RXEN FHH2U5 28 b T 92 140 457 RIE # 4% B 7,
I RX 5| B T BRIy AT i UART Thig. Ml )5 R 407 BN ter A REIEH TAE,
FEREIIE], RX 51 (AT r] B s 4k 25

PR IR AR UART AW, [ 7 e R A 42 sl A5 Az e o W6 e 4 1 7 B
EAk, 4R A W se VAL EMI A UART A Wi i e 4% il 2 URE 520 & 7 451X
WAL A B BN, A4, FR UK AT DA e B AR = A v B, [ R o i
Ja RGBT A REIE® TAE, SRJGA4 474 UART .
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BS86B12A4-3/BS86C16A-3/BS86D20A4-3
# LED/LCD 3513055 A/D Z#5# Flash 2 5 %]

HOLTEK i ;

chlh

TR SRR AL — N E IR, AN E A B T RE W e Y SR R B A/D B
WA, FEHFAAEARWIR, RGBT Ak 2w R T BT AR T N
Wi R SR o B HLER Gt 2 AN A eb W R0 N SR R T O RE, AR e INT 5
FEVENAE P2 A, T P 3B A T ER A ol N S T e, e I AR AR . I i g b
Wr. SIM. LVD. EEPROM. A/D #:2F1 UART 25774,

it &7 as

T ) A bR E — 5 A HLAR A R AE I B B SR AR AL, N AR R A
S BE AL ) B A I A T 5 B A7 o 1 — RV T AR 180 0. F A7 a8 5
B NP5, 85—/ INTCO~INTC3 %1728, F TR EEAN W, 53
#& INTEG Zif78%, T BB /M b Wi i fid & 287

BT 2 A A W AL A e B SR AR AL, A T AL A T RS B RE AR
W, AT SR AR AL AR BT R BT SR IR AS . e AT AR e HE R E AR

w4, WHRRATPWERRNGES, KEENTFEE “B” ARMERE / Braehs, “F”
R RARENL
INgE fERENL TERIREAL AR
pste sl EMI — —
INT Jiil INTE INTF —
i 47 e R AR B TKME TKMF —
SIM SIME SIMF —
UART UARTE UARTF —
EEPROM DEE DEF —
LVD LVDE LVDF —
iy 2 TBnE TBnF n=0~1
A/D s ADE ADF —
CTMPnE CTMPnF n=0
™ PTMPnE PTMPnF n=1~2
CTMANE CTMAnNF n=0
PTMARE PTMAnF n=1~2
P FFR A a BiEN
ey fir
AR 7 6 5 4 3 2 1 0
INTEG — — — — — — INTS1 INTSO
INTCO — TBOF TKMF INTF TBOE TKME INTE EMI
INTC1 |PTMAIF | PTMPIF |CTMAOF | CTMPOF | PTMAIE | PTMPI1E | CTMAOE | CTMPOE
INTC2 | UARTF DEF SIMF TBIF UARTE DEE SIME TBI1E
INTC3 |PTMA2F | PTMP2F ADF LVDF |PTMA2E | PTMP2E ADE LVDE
hif S FRR5%k
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# BS86B12A4-3/BS86C16A-3/BS86D20A4-3
HOLTEK # LED/LCD 5501055 A/D 28755 Flash £ 5%

INTEG Z 522
Bit 7 6 5 4 3 2 1 0
Name — — — — — — | INTS1 | INTSO
R/IW — — — — — — R'W | RW
POR — — — — — — 0 0

Bit 7~2 REX, BN “0”
Bit 1~0 INTS1~INTSO: INT S rb il 4% i fr
00: B&fie

0l: LJH%
10: RREUT
11: WS
INTCO F 775
Bit 7 6 5 4 3 2 1 0
Name — TBOF | TKMF | INTF | TBOE | TKME | INTE EMI
R/W — R/W R/W R/W R/W R/W R/W R/W
POR — 0 0 0 0 0 0 0
Bit 7 FKIEXL, RN “0”
Bit 6 TBOF: 38 0 HPWriE R brEAr
0: JCigKR
1: Hrig R
Bit 5 TKMF: filif $ac i dr Wi SR An B 47
0: JCifR
Bit 4 INTF: INT HWiiE RARE AL
0: JCiFR
1: gk
Bit 3 TBOE: 3t 0 = W i fir
0: FRfE
1: fligE
Bit 2 TKME : filt45 $% S e o e il £
0: BrAE
1: ffifE
Bit 1 INTE: INT Iz iz
0: FRfE
1: fligg
Bit 0 EMI: /2 FF b il
0: FRfg
1: flige
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BS86B12A4-3/BS86C16A-3/BS86D20A4-3 #
# LED/LCD I550I055 A/D 20551552 Flash £ /57] HOLTEK

INTC1 F 7%

Bit 7 6 S 4 3 2 1 0
Name | PTMAIF | PTMPIF | CTMAOF | CTMPOF | PTMAIE | PTMPI1E | CTMAOE | CTMPOE
R/W R/W R/W R/W R/W R/W R/W R/W R/W
POR 0 0 0 0 0 0 0 0

Bit 7 PTMAI1F: PTM1 CCRA b5 2e v Wi Rz &AL
0: JCiFR
1: gk
Bit 6 PTMP1F: PTMO CCRP Lbi e lrid R &AL
0: LUk
1: Hbrig=k
Bit 5 CTMAOF: CTMO CCRA b8 v i SRz &4z
0: JCifR
1: ik
Bit 4 CTMPOF: CTMO CCRP L4 #8 i Wi SR br B fir
0: Uik
1: iR
Bit 3 PTMAIE: PTMI1 CCRA Lb# 3% b Wz sl A7
0: FRfg
1: fFgE
Bit 2 PTMPIE: PTMI1 CCRP Eb#5 a8 v 4% il fur
0: BRAE
1: ffifE
Bit 1 CTMAOE: CTMO CCRA L2528 v i 2 il iz
0: FRfE
1: fFifE
Bit 0 CTMPOE: CTMO CCRP Bt % b izl for
0: FRfig
1: fHifE

INTC2 F 7728

Bit 7 6 5 4 3 2 1 0
Name | UARTF | DEF SIMF | TBI1F |UARTE| DEE SIME | TBIE
R/W R/W R/W R/W R/W R/W R/W R/W R/W
POR 0 0 0 0 0 0 0 0

Bit 7 UARTF: UART i sRbs &AL
0: ik
Bit 6 DEF: %4l EEPROM HWid sRbs & 07
0: iR
1: FRIRriG R
Bit 5 SIMF: SIM HIbiid >RG4
0: Touisk
1: Hrig R
Bit 4 TBIF: B35 1 P WrigREsEN
0: Joisk
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# BS86B12A4-3/BS86C16A-3/BS86D20A4-3
HOLTEK # LED/LCD 5501055 A/D 28755 Flash £ 5%

UARTE: UART miizihifr
0: BREE
1: ffifE
DEE: ¥3i EEPROM iz il fr
0: FRfE
1: flifg
SIME: SIM A iz il
0: FRfg
1: flige
TBIE: 3L 1 AL

Bit3

Bit2

Bit 1

Bit0

INTC3 & 7725
Bit 7 6 5 4 3 2 1
Name |PTMA2F | PTMP2F | ADF | LVDF |PTMA2E PTMP2E| ADE | LVDE
R'W | R/W R/W R/W R/W R/W R/W R'W | RIW
POR 0 0 0 0 0 0
PTMA2F: PTM2 CCRA EbH# 88 vb Wik SR Az
0: JCifR
PTMP2F: PTM2 CCRP Lt ibrid sRir &AL
0: iR
1: iR
ADF: A/D FH#uds A b sKbm 47
0: JCisK
LVDF: LVD Wi kAR E N7
0: TiFR
PTMA2E: PTM2 CCRA Lt# g bzl fir

0: BRAE

1: fligg
PTMP2E :
0: FREE
1: flige
ADE: A/D ¥:3585 b Wiz i fir
0: BrAE
1: flifg
LVDE: LVD Wil {7
0: FRAE
1: fligE

Bit 7
Bit 6
Bit 5
Bit 4
Bit 3
Bit 2 PTM2 CCRP LUH45 H Wrdai ir

Bit5

Bit0
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BS86B12A4-3/BS86C16A-3/BS86D20A4-3 #
# LED/LCD I550I055 A/D 20551552 Flash £ /57] HOLTEK

hfR{E

PRI, B R R, — A TM e P LR
28 A UUREERSS, HAP Tk b b B Th T b 7 A P 6 e e 25
AR T 6 B AT 2 Eh e R AL 28 P 1. ARG “17 L R Ik
2P U B AT s 2R <07, B IR b e P At R 2
R, LR 2B AN BT . IR R <07 . BT
7 K B

SR, T A L b T e HEISE o A % PC
. RGOSR IR &304 . I R AL 3 BSR4, LB SR
H T TR 2 R FE . AR 25 R I 4BL “RETI” #5438 [ % HFEFF, BAALEM
TR T

AT T Bl o B B AR BB B, DU AR R R, — e
WU 1 CL TR, (A He e KL 2 Dh R A R — B TR B
WIRE, ROUK EENERR EMI G, B SUE I R B, Iy T LA I
(LAt — 5 R T . S P R T R R AEFE BRI, AR P IR 2 B
MR, (R R bR B 2 e

MR PR 2 TR IEAE ST, A 53— s sk LI B, A4 EMI
MR R TREFF IS B, ARSI IS . I R CL, B
SEATIRERERE, ISR bR SRR, BB SP A N IE. AR E RS 2R,
T 8 e g R AR S o 3R I R, BT A AR .
AT A 1 o7 R 0 T B8 P L DGR IR B2 PR B e, 25 357 1k
WREE) PE SR, 76 P B AR 252 A AT A M b o B

EMI auto disabled in ISR
i

Legend
Request Flag, auto reset in ISR ln,}jzwé)t nguge:t Eg’?tlslle Eﬂr?:kt)?er Vector Priority
Enable Bits [ NiPn P NTF INTE EmI oar | Mo
[ Touch Key Module [V TKMF TKME EMI 08H
[ TimeBase0o P TBOF TBOE EMI 0CH
| CTMOP JETMPOF |—{CTMPO EI!VII 10H
1
| CTMO A JCTMAOF |—{CTMAD EMI 14H
T
| PTM1 P PPTMP1F |—{PTMP1 EIIVII 18H
,
| PTM1 A PPTMA1TF |—{PTMA1 EMI 1CH
T
[ TmeBase Y T | ToE N Y| 2o |
| SIM P sIMF SIME EIIVII 24H
[ EEPROM P DEF DEE E:VII 28H
i
| UART VUARTF }—{Tmﬂ—{ﬁﬂ—{ﬁ]
T
| LVD P LvDF LVDE E;\/II 30H
i
| AD P ADF ADE EMI 34H
,
| PTM2 P PPTMP2F |—{PTMP2 EMI 38H
| PTM2 A PPTMA2F |—{PTMA2 EMI 3CH | Low
s

Rev. 1.30

155 2016-06-30



HOLTEK i ;

BS86B12A4-3/BS86C16A-3/BS86D20A4-3
# LED/LCD 5501055 A/D 28755 Flash £ 5%

SR e

B INT 51 L5945 52 mT 42 il A5 b T o 224 ik e o3t A7 150 B A ) 28,
INT 5] B EPIR S A AL, AR A Wi SR bR & INTF # & A7 I 21358 A Wi R e
Ao 5 B G B A B o b ) bk, o e % A EMIT AR B R R A RE A
INTE Bt B, HAh, D2 INTEG 2777 2518 e 4030 ob b T A% 31 1% 2 fir
KRR, ANER A T 5] AN @ O AL, fn SR N2 AE 2 R A A R AL
B EAL, Ubg| BB AE AN W AT o e % 5| A0 20 s v B A o B AT
2 Bz gl B E NN . R W RE, MERR R B AN A T IR S 028,
AN R R T R SRR . 24 N ANER T AR 55 TR, g SR AR E AL
INTF £ HZi &4 H EMI {7 24835 = CLER R H e i, =, BPfd itk 5] gt A
YEANES AT N, e b B B S B AT AR 35 2L

A7 INTEG # F RGP a2, Sk AN R Wr. wT LLIESE L THs
T TR BRI OO fd A2 7= A2 AN A KT . 937 INTEG 1 AT DL SRBR B 138
.

A/D 553 Eg T

A/D g W e A/D B R gh ikl . 2 A/D B4 2s F Wnih SR br B
B, B A/D it FE 5 AN, WS SR kAR, 2 e T Wl sE A7 EMI AT A/D
W B, ADE # B A7, SUVFRERF B 214 5 e s bl . 2 R ERE,
WM AR H A/D ¥ fE g Ry, KR e bl & FFREF. 24m N
BT AR 55 T2 P, A I R TS SR AR AL ADF 2 HBhiE %R . EMI 7t 24
THEEUABRREEL kT .

B 2k FR i

B 2 R T — N[ R R S 5, B I 28 Th e As v S S sl 4
W IE KR TBoF # B AR, shlriEsR k4. e h i ge A EMI AN F A
Refr TBnE #¢ B A, VPR BkE: 20% B b W S k. b brfiige, Hidk
AR ELI 5 H BT, K R A S B B ) B R . e R IR 55 AR TR
FENE () FR Wi SR b AL TBaF 2 H 3 &AL H EMI A7 2 4535 % DABRRE I & b o
B I A BT IR E R S — N [ A R E T, BRI SR B R 43 0l R
SEHYR IR A -

IRV HLNE 15 frordids, BHENER ARG B foys, fiys/4, fsus B £y 7T
il PSCR %7 #% ) CLKSELn[1:0] f7i&+% .

PSCR 538
Bit 7 6 5 4 3 2 1 0
Name | — — |CLKSELI11|CLKSEL10| — | — |CLKSELO1 | CLKSEL00
R/W — — R/W R/W — | — R/W R/W
POR — — 0 0 — | — 0 0
Bit 7~6 R, BN “0”
Bit 5~4 CLKSEL11 ~ CLKSEL10: 5 3E 1 43 #7iae i B s s 647
00: foys
01: fi,o/4
10: foup
11: f,
Bit 3~2 FEXL, RN “07
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BS86B12A4-3/BS86C16A-3/BS86D20A4-3 #
# LED/LCD I550I055 A/D 20551552 Flash £ /57] HOLTEK

Bit 1~0 CLKSELO01 ~ CLKSELO00: [} 0 7345 2% i S R 43457
00: foys
01: fig/4
10: fous
11: f,

TBC Z 5%

Bit 7 6 5 4 3 2 1 0
Name | TBION| TB12 | TB11 | TB10 |TBOON| TB02 | TBOl | TB0O
RW | RR'W | R'W | R'W | R'W | R'W | R'W | R'W | R/W

POR 0 0 0 0 0 0 0 0
Bit 7 TBI1ON: I3 1 #5647
0: FRAE
1: {fifE

Bit 6~4 TB12 ~TB10: HJ3E 1 i H & s
000: 2%/
001: 2%/
010: 2"%fpgc
011: 2"/fsc
100: 2"/fsc
101: 2" /fsc
110: 2"/fpge
111: 2%/
Bit 3 TBOON: ki 0 %4
0: FRfE
1: ffife
Bit 2~0 TB02~TB00: EFEASIE 0 5 H AL
000: 2%/
001: 2°/fusc
010: 2"%foge
011: 2"/
100: 2" /fogc
101: 2"/
110: 2"/fpge
111 2%/

fsus —P> -
foys — > fpsc
sYs —»> Prescaler ————»> Time Base n Interrupt
fsys/d —p
fH —

TBnON TB[2:0]

CLKSELN[1:0]

BT E T (n=0 =} 1)
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# BS86B12A4-3/BS86C16A-3/BS86D20A4-3
HOLTEK # LED/LCD 5501055 A/D 28755 Flash £ 5%

TM

6] 2 B4 A0 ) B2 TM 5 A AN . 187 2 R0 JE B2 T™ 25 A AN H BT SR s 2
£ CTMPOF/CTMAOF 1 PTMPnF/PTMAnRF } #§ 4™ i & 7 CTMPOE/CTMAOE F11
PTMPnE/PTMAnE. 4 TM b8 P 5k A VUL R A, (T2 TM thibris R iz
EWEN, TM FPIBHE R R A . 25 R 7 B 2R N rh B ) s ik, A rp 4 1)
£7 EMI. AR TM R W A7 75 Je i AL . qrP i flife, HERR R H T™ Eiigs
VERCHE Dl R AR, PTBkEL A6 TM R W & FRE TR AT . 29 T™ Hr i 87,
A T™M FR WS SRR &4 B sh B A H EMIEE B 3hiE & DA G H e i,

EEPROM i

M5 IS5, EEPROM FR K% K5 & DEF #¢ B 47, EEPROM K% R =4
T SR kA SR N e B 1) S b bk, S TR BT A2 EMI AT EEPROM . W A
{7 DEE F5 8 B 7. PR, HEAR KW H EEPROM 5 LS SRRy, w Bk
e W E AT . 24 EEPROM H Wt B, DEF frE<xHshE
fi7 H EMI B H 83k = CABR e & BT .

LVD it

A% R G T I A T B — MG L R IR, LVD o i SR FR & LVDF %% B A7,
LVD HWiiE R = . 25 EERE e B B B rp b ey St , B A TR AL EMI
KR R T BB AL LVDE T et BAL. b rfdife, HEAR R HAR IS &1 R
ARF, ATEkEZ LVD WA R TR T P HUT . MK E R B S, LVDF 53K
bri& 2 HehE A H EMI K4 H 2hil 2 LR e HE & A b,

fRi R 2 P BT

TG b P b B b T R A, S s A EMIL R A 4542 B2 o W7 £ 8 52 TKME 406 251
SeWCE AL, 2 fih A% A R A I BT AR AR N, S B4 B e W SR R
TKMF K4 B AL, Ml b= A, hlrfing, HERORWE, fdsiedend Bt
KAl R A A TS SRR FAR S e AR B TR . N R T R 55 T R
I, AW SREREAL TKMF 24 A s R A6 H EMI AL 2405 % AR AEI & i

BITIZ OELR Tl

AT O R b, B SIM . 24— 5 30 i SIM 22 L 4 i sl ko 5g
R PC HbEDCRS, kA PC BN, Sl sRisE SIMF #EA7, SIM Hhik
HRFEAE . BT B N P W hE, SR RS EML. B AT
HhIET S RE L, SIME fR e AL, Wi fiae, HEAR A H LA BARTIE AL, BT
Bk 22 A0 N R T R B TR R P AT. M ATE O R N, SIMF bR E E TE
i, EMI W54 5 30152 LABRRE L & o

UART i

UART Hiderr, Kik#sND . RIEB/TH. BREETEE R BilEsmE L. 1
T AS U RN RX 5] 0 nse B8 4R £ fih % 77 2E UART FR . 24 8 b 7 4 GE A2 EMIT A
UART H Wi{# G667 UARTE #% B A7, o VF R F Bha% 210 4H N 1 b i ) & k. 24
Wb e, MERR AR B DA BT — R Ok AR, KR B UART A m) & 1 7%
FFo 24 N A B R 45 TR B, RE S R A W SR b AL UARTE 2 H 8l 2
EMI A7 5 2 0 25 DLBR BE H e 7. T UART A B e (1 e o 7 A AL A AE
UART 7@ s E R AR A < B iE . B2 6T UART H 419515 =%
UART &7,
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BS86B12A4-3/BS86C16A-3/BS86D20A4-3 #
# LED/LCD I550I055 A/D 20551552 Flash £ /57] HOLTEK

o IR BE T RE

BEAS WA LA R A T R B RS SR B A DL B (I RE T o 24 Wi SR A i
HR 2y F e e S 157 4, S 2 A REE %, R, AR PLAL
TRIRELE WA H R Gedik 5 45 15 LR A, A S0 o WA L7 A A B 32 3 ik
AR, I H s B L B A A\ AR T e T SO AR R B W bR B B, R
T, DR L 2 TR G O MR DL A o A R TR R T BE R BR A, A AL
TN AR B PR A TR L A T SR S LA B o P BB e U D RE AN 52 o T 1

RELL IR o
wWIEEEEM

AR I E A rR W A AL, AT DABE A R s SR, AR, — B B SR AR S A
WE, NS AR Wi d 2 A N, B2 N A P IR 55 7 F2 P AT B8R
T SRR ENL B AR TR .

BAET WIS TIEF P A M “CALL THF” 184, HiliEs RAEEAR
AT OB A% L B 75 BN 2 BT O R B . R R R — 2 HEAR HLI A
Ui, 2 “CALL THEF” WS 7R P Hh AT I, B IR ik 42 il
P

B o W e AR B 25 PR A 3 N AR B M Th e, 24 AR i SRobs & R AR R 2 &
L AR I AT P2 A e R T RE . 5 Lkt G0 AH I A T P AR MR BE B4, 7R R HLBEN
PRIR B2 N AR 2T 75 S0 B A RS SR bR B B N

HIENFWIRS TR, REMCKERFTHEE NS ENSER, a0 ik 55 2
7 o SRS B A7 25 B B 1 F A7 S 1 N R TR R A TR AR, B S X e 4
PEORAT ALK

7 MR T 7R 7 AR (8] B #0047 RET B RETI $64 . B& 1 g 6] & £ 2 7 4h,
RETI #5210 6E H % & EMI A8, iFiE—PH k. RET 584 RigiRH 2
FHEF, 156 EMI A7, BRegidt—3 dlkr.
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# BS86B12A4-3/BS86C16A-3/BS86D20A4-3
HOLTEK # LED/LCD 5501055 A/D 28755 Flash £ 5%

 SCOM F1 SSEG IhEERY LCD

B HLEA XS 205 LCD [ AR I EE 1. LCD XA ) COM il SCOM0~SCOM3
1 SEG il SSEGO~SSEG19 5 1I/0 M 4L H . LCD ##i/5 5 (COM&SEG) H # A4

Y FESZIA .
BREH COMs SEGs
BS86B12A-3 SSEG0~SSEG15
BS86C16A-3 SCOMO0~SCOM3
SSEG0~SSEG19
BS86D20A-3
LCD 324k

LR LB IS % B A OC /O 125 COM 5l i, Hee i M/E v SEG 51, LABRZ)
ARERI AR . LCD BXBhTh et LA A7 a8 — i3 bl n, nah, XEdfr
PR % H LCD f T J5 A o< 1 LA A SCOM A SSEG TA/E LI, 5 COM Al
SEG H#iH Ve (1/3)Vpps (2/3)Vpp Al Vi BIHLE, MITTSZHL 1/3 bias LCD )
SLCDCO %7 /7 2% H1 /) LCDEN 47 /& LCD Kzh i) F %147, &5 COMnEN Al
SEGnEN £ # lc 4L Rl IR BEMRLE PC v ITH T LCD 3X8h. FyE=EMIZ, A/ f
H i 11428 1) 25 A7 AN 75 BL 5 D H A E LCD IR Bh#AE -

Vop

X VDD

vbb ——X SCOMO

—X SCOM1
—x SCOM2

LCD Voltage — Analog [—XSCOM3
Select Circuit Switch | = SSEGO

—X SSEG1

(2/3)VDD

(1/3)VDD

vss
I & SSEGnh

vss X VSS

LCD IR zeE4
1/3 bias COM M1 SEG W 2w+, BN HERF 4. HdE “1”7 RELHFE
LCD. SCOMO0~SCOM3 5| i) COM 15 5 HetE, 08k 1, AN IS / fiH 2
Pa 2 A7 A=A B PA 274743 PAO~PA2 & PA4 i,
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BS86B12A4-3/BS86C16A-3/BS86D20A4-3
# LED/LCD 3513055 A/D Z#5# Flash 2 5 %]

HOLTEK i ;

COMO

COoM1

COomM2

COM3

SEGO

SEG1

v BE A RZEER N PA 20 % 748 1 PAO~PA2 & PA4 HifH

1/3 bias LCD
—ANSEELH LCD e 405 P9 Frame, B! FrameO A1 Framel. R T 55 fi H
VEAM AR«
o Frame 0
MEE Y Frame 0 (IR, T8 SLCDCO %1725 FRAME # N 0.
7E Frame 0, COM 15 5% i AT LAA2 Vip, B2 V= 1/3 Vpp;
7E Frame 0, SEG 15 5% H 7] LA A& Vs, BiE Vi = 2/3 Vpp:
e Frame 1
M Frame 1 (I3ETE, 5% SLCDCO 217254 FRAME #8 1.
1E Frame 1, COM {5 5%t o] LLA& Vi, BUE Vi = 2/3 Vpp HE ;
1E Frame 1, SEG 15 5%t 7] L& Vpp, B2 Vi = 1/3 Vpp HLIE ;
COMO~COMn [ H, LB AFBE FRAME fir, SR 1O b 25 47 &
E COMO~COMn H A% /2 Voo, Vss B Vi VEANULIHIE S5 27 785 1€ Lo
SEGO~SEGm fJJ T, 1833 # 4% 7 FRAME £, M AH N ) VO 04 27 47 25 1k
5E SEGO~SEGm H Hi#iith & Vpp, Vss B Vi, FEAIULIE 275 27 /745 8 Lo

B frame0 L frame1 frame0
D e S s M s B e o---t-—-
SN DR IS FEROS RO NN RN S D L__.voD
\ \ ! o | o | o \
-A-|--0-+-06---0-4--1+- i i -t-4----r—---23VDD
-—- ! ! ————pe——- B ! SRR L 1/3VDD
\ [ \ \ [ [ \
***** I A N i S I B
- R e e S
N R -0 -r-0-+—6—F- - 1—6—06— -06--———| - 23VDD
1 1 1
SR ; T i‘ﬂﬂ ‘————‘—1/3VDD
***** I E R D D
S [ . R i TP —
,,,,, b1 ___L__ vop
\ \ \ \ \

e YRR S, S S ey 213 VDD
e S| I BRSPS LS ool Ve
***** i B S it Hiii s St S St e L
N [ R S TR R D S U

b SN O N USRS SUSE D
i | | | | | ; | [~7Tveb
-~ 0~ -0 -+ 0~~~ 4—0———0———0——— -~ -0-+--0---—-23VDD
\ \ DL IR S AU L \ | 1svDD
\ \ \ \ \ \ \
-1 e e e i I e B i R A
AN O A S R T
\ [ \ \ \ \ \ \
. Tt | B ittt M L
: RS e e $o--- : -~ 213vDD
74}7}”07—"17}”47 o } o ‘"17%74"”977}79777" 1/3 VDD
fffff - i e I ol o
L ol L___d____ U Y AP S, Jo L.
\ \ \ \ \ \ \ \
***** i At et i i Siniie Rt St Ea L
77777 [P R Ll b L 23VDD
S [ SRR ISR D IS S L __ 43vpD
11 0 101 0 1o |
; ; R i REE D EECE ; —— vss
\ \ \ \ \ \ \ \
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HOLTEK i ’

BS86B12A4-3/BS86C16A-3/BS86D20A4-3
# LED/LCD 5501055 A/D 28755 Flash £ 5%

LCD ffm/E#zHl

LCD IR#h &% AT LS4t 22 ROk 2l fE At ik 32 L& B AN R LCD AR i 75 oK. @il i
H SLCDCO ZF17 2% ISELO £ A1 ISEL1 {3z 7] LABC B A 8] (1) 1 F FH

SLCDCO FH 782
Bit 7 6 5 4 3 2 1 0
Name | FRAME | ISEL1 | ISELO | LCDEN | COM3EN | COM2EN | COM1EN | COMOEN
R'W| RW | R'W | R’'W | R/W R/W R/W R/W R/W
POR 0 0 0 0 0 0 0 0
Bit 7 FRAME: Frame 0 5§, Frame 1 fiitH i $¢
0: Frame O
1: Frame 1
Bit 6~5 ISEL1~ISELO: SCOM A1 SSEG TAF HEIRIEF (Vor=5V)
00: 8.3uA
01: 16.7pA
10: 50pA
11: 100pA
Bit 4 LCDEN: SCOM Al SSEG Kl It i / 3¢ fa il
0: FRfE
1: f#fE
# LCDEN=1, #[ifiid#% & COMnEN 1 SEGmEN 47§ f SCOMn #1 SSEGm 7|
JEIThRE
# LCDEN=0, Jlil SCOMn A1 SSEGm %! Vo
Bit 3 COMB3EN: SCOM3 s & 5 I h Ak ik 5
0: HE 5l Thag
1: SCOM3
Bit 2 COM2EN: SCOM2 & 5l JHITh ek
0: HeslThee
1: SCOM2
Bit 1 COMIEN: SCOMI i & 5] JHITh gk %
0: LTSI HIThAE
1: SCOMI
Bit 0 COMOEN: SCOMO & 5] BIThfiik %

0: JLE5HThhE
1: SCOMO
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BS86B12A4-3/BS86C16A4-3/BS86D20A-3

# LED/LCD JE51Ih5E A/D Z#4E Flash 2 5 1]

HOLTEK i ’

SLCDC1 & 785

Bit 7 6 5 4 3 2 1 0
Name | SEG7EN | SEG6EN | SEG5EN | SEG4EN | SEG3EN | SEG2EN | SEG1EN | SEGOEN
R/W | R/W R/W R/W R/W R/W R/W R/W R/W
POR 0 0 0 0 0 0 0 0
Bit 7~0 SEG7EN~SEGOEN: SSEG7 ~ SSEGO B L& 5| BTl g ik %
0: HeslHzhEE
1: SSEG7~SSEGO
SLCDC2 Z7578%
Bit 7 6 5 4 3 2 1 0
Name | SEG15EN | SEG14EN | SEGI3EN | SEG12EN | SEG11EN | SEG10EN | SEGYEN | SEGS8EN
R/W | R/W R/W R/W R/W R/W R/W R/W R/W
POR 0 0 0 0 0 0 0 0
Bit 7~0 SEG15EN~SEGSEN: SSEG15 ~ SSEG8 8t 5| I Th ek %
0: HeslIHzhEe
1: SSEG15~SSEGS
SLCDC3 7728 — BS86C16A-3/BS86D20A-3
Bit 7 6 5 4 3 2 1 0
Name | — — — — |SEGI19EN | SEG18EN | SEG17EN | SEG16EN
R/W — — — — R/W R/W R/W R/W
POR | — — — — 0 0 0 0
Bit 7~4 REX, BN “0”
Bit 3~0 SEG19EN~SEG16EN: SSEG19 ~ SSEG16 S B E 5| BIThe k%
0: He5Izhae
1: SSEG19~SSEG16
163 2016-06-30
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HOLTEK i ;

BS86B12A4-3/BS86C16A-3/BS86D20A4-3
# LED/LCD 5501055 A/D 28755 Flash £ 5%

{REBE#N — LVD
S LA R T Th RS, B LVD. %846 AT W I eV R V.,
R A T — TR N (3 2 bR TE R b AR A
7 FhL s Fh TR A I P A B (5 A e TR I T 7 A o WS

LVD 7788

I HEL R RS Th BE HH LVDC & A7 a5 . VLVD2~VLVDO 7 F T 1E £ 8 /M & i
JEF I —AN25% 5. LVDO Ao 8 B A B R AE Lk 4B, 35 LVDO i AR B
Voo HUE TAETE 271 BT i BAR B K FE 2 F o LVDEN {37 FH 4% % B Al
DIRERITT I /A, W B AL S RELL DI RE, [, 5% P PN S A FE A 0 L B o
RHEERAN A — M IhFE, EAEHN A5 R ThRE, AR FEER
A ) H AL FEL S E AR S RE

LVDC FF88

Bit 7 6 5 4 3 2 1 0
Name — — LVDO |LVDEN| — | VLVD2|VLVDI  VLVDO
R/W — — R R/W — R/W R/W R/W
POR — — 0 0 — 0 0 0
Bit 7~6 RES, BN €07
Bit 5 LVDO: LVD #i A5 &7
0: A EME L E
1 R EME B E
Bit 4 LVDEN: i L Al 42 i1l 7
0: BrAE
1: ffifE
Bit 3 RKES, M €07
Bit 2~0 VLVD2~VLVDO: %# LVD HEfr
000: 2.0V
001: 2.2V
010: 2.4V
011: 2.7V
100: 3.0V
101: 3.3V
110: 3.6V
111: 4.0V

T Vi BEH 2.55V, Vi N1 E K 2.7V~4.0V.
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BS86B12A4-3/BS86C16A-3/BS86D20A4-3 #
# LED/LCD I550I055 A/D 20551552 Flash £ /57] HOLTEK

LVD #2{E

R R IR R Vi, S FE LVDC % /745 H I FUE R R S5 R, (RS
R hge TAE. H ik BREEN 2.7V~4.0V. M HEE Vo, KT & # R
i, LVDO R4 B oy, RUMTHE . R Tt i 2hae i — A B sh e
SR PE . 5 LVDEN A7y, 24 87 st i Qe e A 0 25 DR B A7 2CIR
Ao RHERNSERE S, S LVDO /T, HERARE 72— BIER typso
ERE, Vpp UEATAE BT BT R LU LR, 7E Vi, FBISEMHTR, LVDO fi7n]
REH Z AL

VDD
Vivp /-\ /_
LVDEN J
LVDO l : I I I
+| |<»t|_VDs
LVD #1E

RHEERNEEA B SRR BThae, &~ 71 LVDO A2 4K 57— il
TRH R k. &= 4 B AL LVDO FFIER) typ J5, T~ 4:. % LVDEN
LN, 240 AL e A R A I 25 PR 5 OIS . BERM BT, 2 Vi B
Z/NF LVD TE RN, S WESRAREN LVDF B g B, W=, Ba
PR AR AR R 25 AR Qb B e . 5 AN B SRAIK FE A MU RO e 2 D) RE A G, 7B R
Jr HLE NARRR B2 N AR T B2 LVDF brE B NS
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# BS86B12A4-3/BS86C16A-3/BS86D20A4-3
HOLTEK # LED/LCD 5501055 A/D 28755 Flash £ 5%

=
Fic B e AE e 5 F2 P B 5 NS o J8id HT-IDE RJBCEE T RIS, Al & 7ETF
SRR AT DU RO E R, A R TR N B LS, Toik A N R
B PrAfbAE 2GR EE L, RARARTZETR:

F5 I
PR35 25 1R IR

IR 3 28 AR — fp:

1 1. LIRC
2. LXT
HIRC ik 3%

) 1. 8MHz
2. 12MHz
3. 16MHz

L AGEIRY 2R R0IEFRE T BS86C16A-3 Al BS86D20A-3 H. FHl.
2. X HIRC FI 402 &3 o fic Bk Ik £, @S FE oL f2 b & 31 & HIRCS1 F1
HIRCSO 17, fifi#5i% 5 HIRC A8 ST B 3 1% 52 10— 50, PURAE HIRC FOAS B .
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BS86B12A4-3/BS86C16A4-3/BS86D20A-3

# LED/LCD JE51Ih5E A/D Z#4E Flash 2 5 1]

HOLTEK i ’

Rz FH BB 2%

VDD

VSS

O— KEY1
O— KEY2
o

1/0 Pins

ANO~AN7

SIM Pins

UART Pins

SCOM&SSEG
Pins

XT1
XT2

g LUALY

Circuit

See Oscillator
Section
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# BS86B12A4-3/BS86C16A-3/BS86D20A4-3
HOLTEK # LED/LCD 5501055 A/D 28755 Flash £ 5%

A 5B MU SHIZPE IR O TE T E IR L4, WS E N —HEFHE41E, H
KAG T WL L PAT IR € 1 TAE. 7F HOLTEK # AL, 4t T+HEE H R
eSS N, FER BT AT DAEE L T S ARA TR N .
NT NS RS RS FER TR A0S, BN RILIhRE A NHedl.

&< FEHA
KB IR R FE AN RS YR PAT. 3. WA AR T ZEH AR
AR — B E A T DU R G4 B, BRI S AE 8MHz 1) R Si i
BRI A N, K BB AE 0.5us AT 5E 10 43 52 B8 P 484 DR e
lus H AT 58 . BLAR TR B AN 48 2 A I 10 #8418 % #8112 JMP. CALL.
RET. RETI f1& RIS, (Han R 2R P i EMR 7 %7 /7 4% PCL 5 £
W — AN E A CLAT . BIFE4 2038 PCL 1Y A 2530 1M 5 80 B Wk % 255 bt
i, FHELZ AW EHAT, Bl “CLR PCL” B “MOV PCL, A” $£4. Xf
TRk TR & B AUE R, R A4S R a2 BB siE K 2162 — 1,
USRI W75 — A SR AT

BHERIEIE

B HURE 7 B AL 06 R Al H oA B I E 2 —, R LA MOV 1454,
B AE ] LN A28 2 Bngs (JR2IMR ), 1 BLAes B8 sl r BN s
RNEs . B AL i BN H 2 A i BRI B A% 16 HiHE 2 far
AN

BAREHE
RIS FANEE AR 32 O B R LN B e 75 L& I RE 0, TERRRE S R LY
EREAE AT, AT E RSP S AIEE . G0k r gk SR 255 B K 45
R F 0 mF,  BEyE R OE A 0 Al FE 3 AL A0S A7 G ) @, INC. INCA. DEC A
DECA 84424 1 % — /N8 @ bk (K48 in— slf — I Th B .

IZEEMBAEE
PRy 2 IS 510 AND. OR. XOR 1 CPL 4 #0055 78 S BE B LN BB 138 4
b, RZHEWHEIZENES, SEmLiksgumd Rinss. a2
W|EIREHEA, WREHESERAE, WEREL K EN, 5N EEIRE
TEREHFHAFES, #Hli1 RR. RL. RRC A RLC #2447 18 28 8 4 # 5h— 0 1K)
Jrke ANEIIFEALFE A AT AN R N 75 2. B d8 2 F T 8 47 0m 1 2
FPRLF, B o] AN S A AT e i B AL AR EAL, T AL AT MR LG, B AriE
A AT N A TRk SRRV s EA R .
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BS86B12A4-3/BS86C16A-3/BS86D20A4-3 #
# LED/LCD I550I055 A/D 20551552 Flash £ /57] HOLTEK

53 SR A R

REFF 73 SO R IUHE AT IMP 45 2 Bk 2245 52 bk sl ) CALL #5841 M7 F2 7 (1
B, WEZARET L TR EIITE )G, FEF 0l FiR B FEOR UL .
AR A AR TR B AR B4R 4 RET KSCBL, B r R 7Bk al CALL
B mrit. 78 IMP f5&m, Fep Il 2Bk B MRt S, A
i W CALL 45 LBk el —NEHAT 007 SCIR @ R AR AF S, Bbak k2 th
HAEA7 Gk S R R A RN AR SE o BB BE L 251, TEFP I QKSR IAT T — 2K 452
sk HkHE B T ORMITE S . X SRS R E R R, BhR AT
RERANERIT RN, B N AR L R

NzHE

OB A2 P RN B HAR S 2 BB LR — o R T4
o DA R B I A A, A AN AL st D 51 AT PAE A “SET [m].i”
B “CLR [m].i” 384 R¥%E HoAm A B . S A X, PR vt i
ST NEH T 8 Ar 8, AbERIXSLH s, AR5 H b B EE . X R
BEA - 1B - 5 RS FE LR W B A 12 B 48 2 Fr U
EREH
G AEAF 18 B A A sE i, AR 2 b HE K 2 B 2 AR, e mER
B AN DA S NI . T BRI e R, RSB L O R TE R AR A
HREE AL — RSN EIE T B 0 Xk, A — W 5 10 F8 2RI mT X 4
fEt TR,
EEHE
b 7 LidIhRefe &4h, HeisS G TA BN “HALT” 82 MR EK
Uity B R B RIS NI RE IR AR BUE |10 i g4 il 45 & . X 2645 & 1 fd A
D) 7 ) A S 1 B

7

/|
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# BS86B12A4-3/BS86C16A-3/BS86D20A4-3
HOLTEK # LED/LCD 5501055 A/D 28755 Flash £ 5%

ESEME

MEERAE B A AL T B 7t 75 Sector 0 B, FNRULH T 58T 4

TIAE RIS

152451

x: LRI

m: EHE A G H ik

A: BIngs

i: 55 0~7 i1

addr: &7 A7 it stk

BhiRR 6 RN
HAEH
ADD  A[m] ACC S¥dfrfadsAim, 598N ACC 1 Z,C,AC, OV, SC
ADDM A,[m] | ACC 5 ¥t 77 B AN, 25 TN B 17 i o 1" | Z,C,AC, 0V, SC
ADD A, x |ACC S5:rBI#MIn, 45308\ ACC 1 Z,C,AC, 0V, SC
ADC  A[m] |ACC SR/ itas . BEAIAREAIN, 45RBAN ACC 1 Z,C,AC, OV, SC
ADCM A,[m]|ACC S5Edarrttss. ShAobrBMm, 45 RS HEIEiE 28 1# | Z,C,AC, 0V, SC
SUB  A,x |ACC 5BI¥ufHm, 453N ACC 1 |Z,C AC,0V,SC,CZ
SUB  A,[m]| ACC 5Hafrfigas AR, 455N ACC 1 |Z,C AC,0V,SC,CZ
SUBM A,[m] | ACC 5¥i7 ke, &5 BN BIE7 k5% 1% | Z,C,AC, 0V, SC, CZ
SBC  A,[m]|ACC 5¥¥Efettas. HEAAREM AL, 45BN ACC 1 |Z,C AC,0V,SC,CZ
SBCM  A,[m] ACC S¥IRAEGkhgs. AR EHIEL, 25 BN BE 20k 2% 1% | Z,C,AC, 0OV, SC, CZ
SBC  A,x |ACC 53Bi%. BHbrEAH, Z5HAN ACC 1 |Z,C AC,0V,SC, CZ
DAA  [m] Bz SO ACC M{E IR A FHERIEL 305 45 RN L C
BARAL Nt

BHEEE
AND  A,[m] |ACC SHURA G “5” B8, ZHAN ACC 1 z
OR A,[m] | ACC 5H¥afiitasiit “a0” B85, ZHRMN ACC 1 Z
XOR  A,[m] |ACC SHURA AN “Hal” 185, SiRMA ACC 1 z
ANDM A,[m] |ACC S5EEfFMa “57 B85, 4 RMNEIEF1HE 1 Z
ORM  A,[m] ACC S¥RAF kel “o” B85, 45 FINEHRA k4% 1# z
XORM A,[m]|ACC SHHE ks “Fok” B85, 2RBNEIRT k% 17 z
AND A, x |ACC 5:rED¥fl “5” 85, 48R MN ACC 1 Z
OR A, x |ACC 57 RI#fl “8l” B85, 4RI ACC 1 z
XOR  A,x |ACC HirHp¥fiy “Ra” i85, %M ACC 1 z
CPL  [m] | SHERAESSEUS, 45 FMNEHRE A7k 2% 1* z
CPLA [m] | XEHRAAEARIUR, S50 ACC 1 z
JBHEFNIR R
INCA [m] |EIGHIRAGES, 453N ACC 1 z
INC  [m] |EREEIFAERE, 45 B EE 17k 28 17 z
DECA [m] | #EEIR A3, 45N ACC 1 z
DEC [m] |#EERAAEa, 45 TN EIR g a4 17 z
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BS86B12A4-3/BS86C16A-3/BS86D20A4-3
# LED/LCD 3513055 A/D Z#5# Flash 2 5 %]

HDLTEK#

B2 B8R el mmEs

B
RRA [m] |HdRAMHESHARE L SHURAN ACC 1 I
RR [m] | BAEAEGESRAH AL, 85 RN BIE A% 8% 1 X
RRCA [m] |G EARAF G AR —h, &5 3N ACC 1 C
RRC [m] WAL EERA R R —Nr, 4 RN BUR A 3% 1" C
RLA [m] |HdEfeabas/cm—N0n, 4530\ ACC 1 *
RL  [m] |HARAMESHRAERE L SRR iR 1 x
RLCA [m] |8l A —10, 45508\ ACC 1 C
RLC [m] |WEECKBURAFRER AR 00, 45 RBONEER A 2% 17 C
BumiEx
MOV  A,[m] | KEdf A7k a5i% % ACC 1 x
MOV [m]A | ¥ ACC iX ¥ A7 2% 1 x
MOV A, x [HrHI¥uEE ACC 1 B
IEH
CLR  [m]i | iEBRECEAF i 25 1 E %
SET  [m]i | B A A7 35 e =
%%
IMP  addr | ESAFBkES 2 I
Sz m] | WRBERAAESAE, WBLE T %64 1" I
SZA  [m] | BUIEFMERHEE ACC, WRMNENE, MBL T 44 1% x
SNZ  [m] |WRBAEGFHBRANE, WBGLE F %44 1" T
Sz [m].i | W R R IS i A%, NI N — %464 1" I
SNZ  [mli |WRBUEFEREEE | A NE, MBS F—%4E4 1 I
SIZ  [m] |EBMGEGREAEAEES, WREANE, WBEE T %IE4 1" I
SDZ  [m] |ESEECEAEME, WARERNET, BT KIES 1" I
SIZA A ERAEE S, L RN ACC, IR RNE, NPkt |

Ml F—sm4 1 e
SDZA  [m] %v@gﬁﬁﬁﬁ%&, HAAH ACC, WIRGHNE, MBI | . =

SRIEN

CALL  addr | 72514 H 2 %
RET M RER IR B 2 x
RET A, x| NTREFPIR AL, FER SLRIEUR ACC 2 7
RETI NN A 2 T
B
TABRD [m] |BHURRSE JIK ROM %%, Ji% 2 M 77 4% %% A1 TBLH 2 x
TABRDL [m] | SHUS JUK ROM P25, 3% 2 H0dis 77-4% 2% f1 TBLH X %
ITABRD [m] %igg %BTL];)LEJJH, BEHCHAT UM ROM W, JFEEH | %
ITABRDL [m] BARAREN TBLP FIIN, BEHURS JUH ROM %Y, JREZEC | .

A7 43 F1 TBLH
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HOLTEK i ;

BS86B12A4-3/BS86C16A-3/BS86D20A4-3
# LED/LCD 5501055 A/D 28755 Flash £ 5%

BhiEs e ES wai
HEES
NOP T4 1 ¥
CLR [m] |7ERREHRAT 4 1 x
SET [m] | B AL A7 it 25 1% g
CLR  WDT |i5ME 1405 4 1 TO, PDF
SWAP  [m] | S HeHdR A7 it a2 4T S5 OB APk 2% 17 7
SWAPA  [m] | 3ZHAHE A7 il 2 1 B (=271, &5 RN ACC 1 &
HALT HENE AR 1 TO, PDF

LB TR A, WA R A BB BT 3 AN, R BT R ARk, R AN

2. AETHR A4 U PCL A 2K 7 22 2 ANJA WIRAT -
3.%0F “CLRWDT” 541 &, TO Al PDF riifr th v & 2 HAT45

AR

TO Al PDF Ar&AL = 4ifFx, 750 TO A1 PDF brS AR FFAZL

“CLR WDT” s,
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BS86B12A4-3/BS86C16A-3/BS86D20A4-3
# LED/LCD 3513055 A/D Z#5# Flash 2 5 %]

HOLTEK i ;

IRIESE

TR 4e 4 H R IR AL T KU B i s A7 i s ik . M A I B A 2 A T
Sector 0 Z AMNFATATT E AR A7 4% Sector, 384 1] H A B IE A G748 T L 75
fEF A F-40E, 2 e 7 CPU WA RE.

BB FF 1iRA B SN AR
BERZH
LADD A,[m] |ACC 58, 255N ACC 2 Z,C,AC, OV, SC
LADDM A,[m] |ACC S¥iafetkes ki, 45 BN Ba 17 ik s 2" | Z,C,AC, 0V, SC
LADC A,[m] |ACC 5EiRfrfs#s. SAbeE 0N, Z5HRMA ACC 2 Z,C,AC, OV, SC
LADCM A,[m] |ACC S¥afeftas. SEOAREHMN, 4R ABIEGEMHES| 2™ | Z, C,AC, 0V, SC
LSUB A,[m] |ACC H5#Efrtaastiim, 255N ACC 2 |Z,C,AC,0V,SC,CZ
LSUBM A,[m] | ACC SERAT AR, &5 RN S 77 it o 2" |7,C,AC, 0V, SC, CZ
LSBC A,[m] |ACC 5#¥Efrfitiss. ARG SAHNL, 455N ACC 2 |Z,C,AC,0V,SC,CZ
LSBCM A,[m] |ACC S5¥dafrfikas. HEOIAREMIE, 25 RMASIR/EfEes | 27 |Z,C,AC, OV, SC, CZ
LDAA  [m] j%bu?giis%:%ﬁgA ACC HE RN WAL JRRER | n C

TRNBARAE G 25

BIEEE
LAND A,m] |ACC 5%l ifigantly 5”7 i85, 4550\ ACC 2 z
LOR A[m] |ACC 5¥dfAEkail “80” i85, 45500 ACC 2 z
LXOR A,([m] |ACC 5¥dffrfkastly «Fol” B85, 45F AN ACC 2 z
LANDM A,[m] |ACC S5¥dafrfkaety “57 i85, SR SaRiima | 27 z
LORM A,[m] |ACC S5¥dafrihasti “ok” @5, S5RMABIRGHaE | 27 z
LXORMA,[m] |ACC SHEAEfE B8 “ el i85, 45 R ANBE s | 2™ z
LCPL  [m] SR A BUR 45 RN A7 % 3% 2% z
LCPLA [m] M EAEAAAERRIUR, S5 HN ACC 2 z
BEHEANER
LINCA [m] IEHEARATAE R, 45 FIN ACC 2 z
LINC  [m] AR, SRS 2% Z
LDECA [m] IERBARAAER, A FIN ACC 2 z
LDEC [m] IR A, SRS A 2 Z
B
LRRA  [m] et ik —Ahr, 455U ACC 2 T
LRR [m] ARG R AFE— 0L, 45 TN Bk o 2% G
LRRCA [m] WA AR RO B — A, AR ACC 2 C
LRRC  [m] WAL B A p A R — s, 45 FRNEE 76k 2% 2% C
LRLA  [m] HlmAr s ik —10r, S9N ACC 2 I
LRL [m] BARAEREAR o e —10r, S5 RINEARATiE 4% 2% G
LRLCA [m] WA AR A B — 1, 25 FURON ACC 2 C
LRLC [m] WA B Ao R — A7, 45 BN 770k 8% 2% C
IRIRE
LMOV A,m] |#EdEA %S ACC 2 G
LMOV [m]A | # ACC ik ZE ¥l 171k 28 2% b5
EHE
LCLR  [mli | iSBEURAERE a0 2" %
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# BS86B12A4-3/BS86C16A-3/BS86D20A4-3
HOLTEK # LED/LCD 5501055 A/D 28755 Flash £ 5%

Bhia 488 ES | mmms
LSET [m]i |EMEIEFELRIAL 2% "
%

LSZ [m] | R EIEAAERR N, B N %454 2% x

LSZA  [m] |BUBEMERERGEE ACC, WHRNANE, Mkt F—%#kE4 1* T

LSNZ  [m] WRBIEAAE A NE, ML~ —4%4 2 x

LSZ [m]i | RBEAE AR i A, WIS T %454 2% "

LSNZ  [m]i |f0REIRAEE 2 ss i AR N, WL F— %484 2% X

LSIZ [m] |EEIEIETEAERS, R FONE, WBGE N 4464 2% ¥

LSDZ  [m] |EREEIEAAERE, WIRGF AT, Wk %44 2 ¥
IEIEARAEGERS, KBS RIMN ACC, WHREHENE, Wk .

LSIZA  [m] A 2 I
IEIRBARAEGE2S, S SMN ACC, WG ANE, Wk . a

LSDZA [m] WS 4 2 n

TR

LTABRD [m] |ZHCYFTTUR ROM M, Ffi% T EdR 424 35 f1 TBLH 3 I

LTABRDL [m] | 32HUR 5 T ROM 25, Ji% 2 504 47 i 2 Al TBLH 3 T
BERABEN TBLP AN, EBCMAT LA ROM W%, %R .

LITABRD [m] Kol 468 55 F1 TBLH 3 ¥
BLRAREN TBLP HN, B:URJE UL ROM W%, ke i

LITABRDL [m] MU 474 52 1 TBLH 3 Ja

HEES

LCLR (m] | VEBREIETE 2% T

LSET m] | B0 R Ak 2% ¥

LSWAP  [m] |ZZ#Bdifrfitioe it ml7T5, 45 RBONEIE i 5% 2 x

LSWAPA [m] |Z#HEdEfFE o mik Ty, 450N ACC 2 o

W LW BB AT S, RS Rl BB EL T 4 DR, WRsea R AERREE, WU

AR
2 AR AR A B AR PCL (N 2954 75 5 3 ARk AT .
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BS86B12A4-3/BS86C16A-3/BS86D20A4-3
# LED/LCD 3513055 A/D Z#5# Flash 2 5 %]

HOLTEK i ;

BESEX

ADC A, [m] Add Data Memory to ACC with Carry

i 4 B P48 AR ARAE A . BN 92 DA A A bR AR,
S RATTE R INE

DI oR ACC —~ ACC + [m] +C

AL A OV. Z. AC. C. SC

ADCM A, [m] Add ACC to Data Memory with Carry

Fa 41 P48 e AR A o . SR N P A AN AR S ALAR N,
S5 AR € P EAR A48 -

hReRR [m] < ACC + [m] + C

SR AL OV. Z. AC. C. SC

ADD A, [m] Add Data Memory to ACC

EER | P48 € I EAE A7 23 A0 2028 N 2 AH I
S RAFTHE RN

Difeon ACC < ACC + [m]

SR AR G A7 OV. Z. AC. C. SC

ADD A, x Add immediate data to ACC

Fa 4 i B ¥ BUMAR AL RIERE N, 25 BAP R 2mds

hReRR ACC < ACC +x

SR AL OV. Z. AC. C. SC

ADDM A, [m] Add ACC to Data Memory

EER | P48 E B A7 0 25 A0 Z2 028 N 2 AH I
S5 RAF RN TR € s A0 A5

DL [m] < ACC + [m]

SR AR 67 OV. Z. AC. C. SC

AND A, [m] Logical AND Data Memory to ACC

i 41 B ¥ B i HE s e HUR A SR N A B R S,
SERATE RINE

DI oR ACC ~ ACC “AND” [m]

AL A z
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HOLTEK i ;

BS86B12A4-3/BS86C16A-3/BS86D20A4-3
# LED/LCD 5501055 A/D 28755 Flash £ 5%

AND A, x
a4 Ui
DhRERIR
SR S AL

ANDM A, [m]
841 B

ThReRoR
MR A

CALL addr
841

The R

SRR AL

CLR [m]
841U B
DIRe RN
ALY A
CLR [m].i
84 Ui
DiReRR~

SR A

CLR WDT
4B

RN

MR A

Logical AND immediate data to ACC

B RN b I BIE AL R S, 85 RAFTEE R NS
ACC < ACC “AND” x

Z

Logical AND ACC to Data Memory

Ko AR € BUE A A5 AN B g b B o
LERAF TRV AF A 45 o

[m] < ACC “AND” [m]

Z

Subroutine call

oA F FE e k) AR, N R PR TR S 1
PAF T —AEPAT IR & Huhk N HERR, HE BN TR €
HhE I BT DR SEPATRE R, T bR & W E AU i
S EBLO—A 2 R4 .

Stack < Program Counter + 1

Program Counter ~— addr

¥

Clear Data Memory

B fa 2 B A KN B 2
[m] < O00H

P

Clear bit of Data Memory

FttE BB A IR § BB
[m]i<0

e

Clear Watchdog Timer

WDT it 588, € {shrELL PDF AE T 1403 AR &L TO
HE.

WDT cleared

TO & PDF < 0

TO. PDF
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BS86B12A4-3/BS86C16A-3/BS86D20A4-3
# LED/LCD 3513055 A/D Z#5# Flash 2 5 %]

HOLTEK i ;

CPL [m]
841 B

ThReFoR
MR A

CPLA [m]
84 Ui
DIRe RN
ALY A

DAA [m]
84Ul

TheRoR

MR A

DEC [m]
84Ul
UiReRm~
FALIY R VA

DECA [m]
4 )

ThRe#on
MR A

Complement Data Memory

K48 & B A7 2 T i — L BOZ AR
MHETFA122080072 1,

[m] < [m]

V4

Complement Data Memory with result in ACC

We e MR A R A BOE R, AT 120
B0 AR 1, T4 R A7 1] 20 H A A7 s o i A
AR

ACC < [m]

4

Decimal-Adjust ACC for addition with result in Data Memory
W ZIngs R 1 A AN BCD (T HERIEE R 65,
WAL R T “9” Bt AC=1, 4 BCD A% ik
TR “67 , MIMEERFEAAR; an s s PUA FE K
F “9” 5 C=1, -4 BCD AEGHPATHEMEIN “67 »
BCD #:#5fi F A2 AR 4% Znas AR E 02347 00H, 06H,
60H B 66H IIIVEIZ ., 4 RAFMEBI IR . RAHE
PibrEAL CZ5em, FRfER LG BCD AR KT
100, F AT AEAT RO £ -3 i B iz .

[m] < ACC + 00H 1§

[m] < ACC + 06H 5§,

[m] < ACC + 60H &,
[m] < ACC + 66H

C

Decrement Data Memory
HeF5 52 B A7 il o B URK 1o
[m] <= [m] -1

Z

Decrement Data Memory with result in ACC

W di B B AT AR BT N A0 1, SEEE ARl BN 4%
T ORFF IR E B A A B AR

ACC < [m] -1

4
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HOLTEK i ;

BS86B12A4-3/BS86C16A-3/BS86D20A4-3
# LED/LCD 5501055 A/D 28755 Flash £ 5%

HALT
TR U

MR A

INC [m]
RSIL
hRERIR
SRR S AL

INCA [m]
R U

The R
MR A

JMP addr
4

The RN
MR A

MOV A, [m]
841
ifeRmN
ALY VA

MOV A, x
54 Ui W]
DiRedeon
AL A A

Enter power down mode

IR 2 Z B HAT IR R RS 5, RAM FEF 4221 A
BORFFEARA, WDT HHEE A s gid “0” , EiEhs
&AL PDF #E AL 1, WDT ¥ AR £ AL TO B35 0.

TO <0

PDF < 1

TO. PDF

Increment Data Memory

K fR 2 B A S N A0 1.
[m] < [m]+1

V4

Increment Data Memory with result in ACC

R fa 2 B A A A AN 1, S5 RAF 808 RN 28 - Orfr
TRRE B AT il e A AL

ACC < [m] +1

Z

Jump unconditionally

P27 THECE IR A AT 2% 11 el R 7 Uk A,

P2 HUBT MBI QRSP0 AT o 8 At ik ioin 28t
DAEN IR A, AR 208 2 M4

Program Counter < addr

y

Move Data Memory to ACC

V8 8 E A7 A4 1 Y 25 B ) B SR
ACC < [m]

p

Move immediate data to ACC

4 8 AL RIEEIN 2 nes

ACC < x

i
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BS86B12A4-3/BS86C16A-3/BS86D20A4-3
# LED/LCD 3513055 A/D Z#5# Flash 2 5 %]

MOV [m], A
841 B
ThfeFRR
ALY A

NOP

iz VL]

The R

SR A

OR A, [m]
4 ]

RN
SRR AL

ORA, x
a4 U
DhfeR IR
ALY A A

ORM A, [m]
F84 Ui B

RN
SRR SAL

RET
52 Ui ]

RN
SR E AL

RET A, x
4 )

MR A

HOLTEK i ;
Move ACC to Data Memory

K E NG P B 245 2 B A A o
[m] < ACC
P

No operation

THEAE, T RFHAT T — %%
PC < PC+1

y

Logical OR Data Memory to ACC

K BN Hh A AN 2 A7 i A N A Z AR B
SERAFIE BN s

ACC < ACC “OR” [m]

V4

Logical OR immediate data to ACC

e BN s B AN S RV BCE R B, S5 RAF IR BN s
ACC < ACC “OR” x

4

Logical OR ACC to Data Memory
LSRR A7 A5 T I EEE A SN 4% 12 45 5,
S5 R EHAE AT 4

[m] < ACC “OR” [m]

V4

Return from subroutine

R e A A2 PR P T B E R R
T2 P H H ] gtk 2k 52504 T
Program Counter < Stack

¥

Return from subroutine and load immediate data to ACC
KRR T AR A P R P T B E R HL B N as BN T 7 1)
SERPE, R EE ] ) bk 4 AT

Program Counter — Stack

ACC < x

o
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HOLTEK i ;

BS86B12A4-3/BS86C16A-3/BS86D20A4-3
# LED/LCD 5501055 A/D 28755 Flash £ 5%

RETI Return from interrupt
IRV W HERR T A A T R P TR E A HL b kT D el i
EMI 7B Rl RE . EMI 2 b RE i iz, sk
FEPAT RETI 54 Z HIIEA PR ARBARRL, XA e ks
FEIR 8] R8BI AH S o
hReR Program Counter < Stack
EMI < 1
SR E AL y
RL [m] Rotate Data Memory left
R K e EHURAF AR NS AR 100, BHEE 7 A58 0 AL,
Dhaeon [m].(i+1) < [m].i (i=0~6)
[m].0 < [m].7
SRR E AL y
RLA [m] Rotate Data Memory left with result in ACC
&4 Ui KR B A N A LR 1 6, HEE 7 A8 2158 0 £,
SERIRFZ NS, MG E B AT AR N B IR
haeomn ACC.(i+1) < [m].i (i=0~6)
ACC.0 < [m].7
SRR E AL .
RLC [m] Rotate Data Memory Left through Carry
a2 Ui KT B A7 o (10 N BRI AR S A28 1AL,
55 7 AL HURHERL bR 3 H IR A AR SR 25 0 Az
DI Row [m].(i+1) < [m].i (i=0~6)
[m].0 < C
C < [m].7
SRR E AL C
RLC A [m] Rotate Data Memory left through Carry with result in ACC
R et EHER A A N BRI B AR E AR 1 AL, B8 74
BHERL AR & BRAS B RLAR EAE FIEE 0 1L, B 45 Rk
o] SR gs, (EER 2 B A A7 as N B IRIF AL
DIRedom ACC.(i+1) < [m].i (i=0~6)
ACC.0 <= C
C < [m].7
EAE AN IA C
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BS86B12A4-3/BS86C16A-3/BS86D20A4-3
# LED/LCD 3513055 A/D Z#5# Flash 2 5 %]

RR [m]
4 )

MR A

RRA [m]

45

ThReRoR

SR AL

RRC [m]
4 )

The R

A A A

RRCA [m]

Ci=a L]

DIfefom

FAIE A
SBC A, [m]

T2 UL

ThRe#on
MR A

HOLTEK i ;
Rotate Data Memory right

e fa EHERAF AR N B EA A 1 A HEE 0 frfs 2
5747

[m].i < [m].(i+1) (i=0~6)

[m].7 < [m].0

y

Rotate Data Memory right with result in ACC

Redr B B A A O N BRI A RE 147, 28 0 A 3
9570, BALEERAFTIE R IG5 58 B A7 2%
BRFAZ.

ACC.i < [m].(i+1) (i=0~6)

ACC.7 < [m].0

7

Rotate Data Memory right through Carry

K48 & BUE A 4 1) A B R AR S 1AL,
55 0 ALHURBEN bn G LS A REAL bR B 25 7 47
[m].i < [m].(i+1) (i=0~6)

[m].7 < C

C < [m].0

C

Rotate Data Memory right through Carry with result in ACC

W di E B A7 A O N BRI AR S AR 1AL, 55 0z
BUARRENZ AR 8 BRI AR SR 226 7 AL, AL 45 2R 1%
] 2N, AEE AR E B A S A B R AR

ACC.i < [m].(i+1) (i=0~6)

ACC.7<=C

C ~ [m].0

C

Subtract Data Memory from ACC with Carry

K R D02 AR 2 B A7 s N B A SRR S
SERATHE B hnes . WORE RN, CHRELTFHRRN 0,
RZEERNIESK 0, CHREMEEN 1.

ACC <~ ACC—[m]-C

OV. Z. AC. C. SC. CZ
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HOLTEK i ;

BS86B12A4-3/BS86C16A-3/BS86D20A4-3
# LED/LCD 5501055 A/D 28755 Flash £ 5%

SBC A, x Subtract immediate data from ACC with Carry

Rl LYY EVANE DV SEI DRIV E S EE Y IE N
WMREER N, CHREMTERN 0, &R NIESR 0,
CIrEALIEN 1.

DIReRon ACC —~ ACC—[m]-C

A AR A OV. Z. AC. C. SC. CZ

SBCM A, [m] Subtract Data Memory from ACC with Carry and result in Data
Memory

EERITIC W RN E k2 8 E B A S N A LA R AR B S
S RAF IR B A A% . ARG RN, ChRELIERR N0,
RZEEFRAIES 0, CHEEMBEN 1.

DIReom [m] < ACC —[m]-C

MR A OV. Z. AC. C. SC. CZ

SDZ [m] Skip if Decrement Data Memory is 0

&4 Ui W dia € BEEAF B AR I N 2 1, TR 0, #5790
B T — 5454, BITHAS T —MEOI S ERIEA
TARR ], FroAdE 0y 2 MBI . iR EIRA
N0, WFEFPAR8AT — 2164

Ifeon [m] < [m] -1, @I [m]=0 Bkid N —%&4H47T

SRR S AL T

SDZA [m] Decrement data memory and place result in ACC,skip if 0

54 Ui et EBERAF AR NS 1, FIBOR SN 0, 4Ry 0 Mk
N384, WA RRAFE RN, (B4 € Bn /7 ik
wmAAEAL, HTBISN —PMESN S EREA D
A JI], B AR08 2 M E IR 2. WREERAN 0,
TP RBAAT T — 2645 %o

e ACC < [m]-1, W ACC=0 kil F—&45 L2 HIT

SRR S AL T

SET [m] Set Data Memory

a4 U K dia e B A s R — AL BN 1o

DIReRIR [m] < FFH

SMRAR EAL P
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BS86B12A4-3/BS86C16A-3/BS86D20A4-3
# LED/LCD 3513055 A/D Z#5# Flash 2 5 %]

HOLTEK i ;

SET [m].i
841 B
ThfeFRR
ALY A

SI1Z [m]
84 Ui

ThRe#oR
SRR AL

SIZA [m]
84Ul

AR
SRR E AL

SNZ [m].i
4 )

RN
SRR AL

SNZ [m]
841 e

RN
SRR AL

Set bit of Data Memory
K fa 2 B AR IS8 1 LB ALY 1.
[m]i <1

x

Skip if increment Data Memory is 0

e di € RBHE AR KN BN 1, HIBZ S 0, #5790
Bhid T %A%, TS T — MR S ERA A
TIRA T, PrUAIR S 2 MAMIRIES . WIRERA
N0, MREFESHAT T 5452

[m] < [m]+1, Wi [m]=0 Bkid N —&$54 47

7

Skip if increment Data Memory is zero with result in ACC

W e BRI 1, AWRR N0, WE o M
B T — 5474, BRSPS BNy, (H2 iR EH
AR N BN, HTBAE N MRS ZRIEA
—AEIEL W], TR0y 2 MRS . AR AS
RAN 0, MFEFPARSHAT T — %4

ACC < [m]+1, WH ACC=0 Phid F—2%I5 44T

T

Skip if bit i of Data Memory is not 0

FIWTHRE R A a0 EE 1 AL, H AN 0, MIREFBEL T —
FARSPUT. BTG T MRS S EORIEA — 2
LR, BrlEES 0y 2 MR, WRER N 0,
WFEFP 2R SEAT T — 25452

A2 [m]i0, Bhid R — 2R AT

e

Skip if Data Memory is not 0

FIWrda E AR, AN 0, MBS T — 2% 2T .
BTSN — MR S BRI DI/ LW, Bl
B2 0y 2 DM AMIRITE S . IRy 0, MR 4KEEHh
TR —%4E4.

AR [m]#0, Bl N — 4R HAT

7
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HOLTEK i ;

BS86B12A4-3/BS86C16A-3/BS86D20A4-3
# LED/LCD 5501055 A/D 28755 Flash £ 5%

SUB A, [m]
841

DR oR
SR AL
SUBM A, [m]
54Ul B
DIReRmN
SR AL
SUB A, x
54Ut B
haeomn
ALY NG DA
SWAP [m]
54Ut B
DI oR
AL A

SWAPA [m]
841

RN

MR A

SZ [m]
F84 Ui

The R
MR A

Subtract Data Memory from ACC

W BN RN SR 2595 2 B A7 il s OB, U IRAF
R Ends . ARG RN, CAREAERN 0, R4
HNIEE 0, CHARGEMLBEN 1.

ACC < ACC — [m]

OV. Z. AC. C. SC. CzZ

Subtract Data Memory from ACC with result in Data Memory
K BN IR N 208 25 48 02 Bt A il s I 8, a5 RAF IR
fRE MR s . WERES RN, CARELLIERR N 0,
RZEERANIERK 0, CHREMEERN 1.

[m] < ACC - [m]

OV. Z. AC. C. SC. CzZ

Subtract immediate Data from ACC

S IE IR T RVARIE S i € ) 1 1P S
KA, CHREAITERN 0, RZERANIEE 0, ChrEfr
BEN 1.

ACC < ACC —x

OV. Z. AC. C. SC. CZ

Swap nibbles of Data Memory

W dia 8 BER A AR IS 4 ALAN S 4 A7 EARAS e
[m].3~[m].0 <> [m].7~[m].4

P

Swap nibbles of Data Memory with result in ACC

e fa e B A A R 4 fL 5w 4 AL A #e, PR EER
IR R s HLAR 8 S0 25 A S Bl R A2
ACC.3~ACC.0 < [m].7~[m].4

ACC.7~ACC.4 < [m].3~[m].0

.

Skip if Data Memory is 0

AW BARAL AN B BN 0, FHO80, WEERFBk
T AT BT HS N — MRS S ERIEA
TARL ], ProAeds oy 2 MABIKRE S . iR EIRA
N0, WIFEFPAR8AT 2164

AR [m]=0, Bkt T — 5452 HuAT

7
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BS86B12A4-3/BS86C16A-3/BS86D20A4-3
# LED/LCD 3513055 A/D Z#5# Flash 2 5 %]

HOLTEK i ;

SZA [m]
841 B

ThReFoR
A AR A

SZ [m].i
R4 B

ThRe#RoR
MR A

TABRD [m]
84Ul

RERIR

SRR EAL

TABRDL [m]
84 Ui

RN

SRR S AL

ITABRD [m]

iz VL]

The R

SRR AL

Skip if Data Memory is 0 with data movement to ACC

Hfi 2 Bl A7t a5 WA 2 BN, I Ak Bl A7
EARIIANARRT R0, A7 0 NPk F—2%E4. HTH
B MR BRI\ DR W, Preltin <
N2 AR S . WREERAN 0, MARFFIREEPAT T
— %L

ACC < [m], WH [m]=0, Bkt F—2%384H4T

P

Skip if bit i of Data Memory is 0

FIWrTE € B AR AR RN 0, N0, NIk T
—AES . MTHAE T MRS S EREA S
J, FrCLbR &8 2 AN EIEAE 2. WRE RAN 0,
TP QRBAAT T — k45 2o

WA [m].i=0, Bk T—%%a AT

7

Read table (specific page) to TBLH and Data Memory

¥ 3R ¥ 8 £F 4T TBHP A TBLP FT #8 109 2 7 AR RS I 2 19
($RE ) B B AR & BIE A a8 HoR s 715 #2 %2 TBLH.
[m] < FRFPAURS (1)

TBLH < P (mT-)

T

Read table ( last page ) to TBLH and Data Memory
AR FEEE TBLP Pra iR P AU RS (H)a— 1)
# 2245 2 BUE A7 fif s oK &7 19#% 2 TBLH.

[m] < FRFPAURS (1R

TBLH — F&F AR (=775 )

7

Increment table pointer low byte first and read table to TBLH
and data memory

e B InRAZ 4R TBLP Frdg (AR PSR T CAATio
# 2 18 € B A 4% B =7 1982 2 TBLH.

[m] < FEFARAD (RFTT)
TBLH < #2740 (=)
7
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BS86B12A4-3/BS86C16A-3/BS86D20A4-3
# LED/LCD 5501055 A/D 28755 Flash £ 5%

ITABRDL [m]
EERITIG
DIl N
AL AR A

XOR A, [m]
4 UL

RERIR
SRR AL

XORM A, [m]
841 B

ThRe R~
MR A

XORA, x
RV
TIReRIR
A A YA

Increment table pointer low byte first and read table(last page)
to TBLH and data memory

e B INRAR TR 5 TBLP PR IR ARG (s — 30
2 18 E B A7 % ELKS =7 7 #2 22 TBLH.

[m] < FEFARRS (KFT0)
TBLH < #2540 (= 771)
G

Logical XOR Data Memory to ACC

W RN B BE AR T B A 8 A A2 AR el
SERAFTHE RIS

ACC < ACC “XOR” [m]

V4

Logical XOR ACC to Data Memory

K SN (0 K AR E RO A7 i 4 A R AR R B
SRR AT A -

[m] < ACC “XOR” [m]

V4

Logical XOR immediate data to ACC

B RGO EE 5L ECE R L, SRR Rndgs .
ACC < ACC “XOR” x

Z
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BS86B12A4-3/BS86C16A-3/BS86D20A4-3
# LED/LCD 3513055 A/D Z#5# Flash 2 5 %]

HOLTEK i ;

IRIESENX
I AW IR ELR AT A il AE A T B A7 i 2% Sector 7 (I EHE -

LADC A, [m]
84 Ui

RN
A AR A

LADCM A, [m]
F84 Ui B

The R
MR A

LADD A, [m]
A B

ThReFon
SRR AL

LADDM A, [m]
84Ul

RERR
SRR AL

LAND A, [m]
841U

ThRe RN
SR A

LANDM A, [m]
4 )

ThReFoR
SRR AL

Add Data Memory to ACC with Carry

R MBI . FINd N w LU BEAL AR B AR,
S RAF I E BN s

ACC < ACC+[m]+C

OV. Z. AC. C. SC

Add ACC to Data Memory with Carry

W dia € BIE A As . RINGs BRI ERLAR B ALA N,
55 RAFTH R R E B A 45 o

[m] < ACC+[m]+C

OV. Z. AC. C. SC

Add Data Memory to ACC
W45 € RO BEE A7 At A5 A RN & N AR
S RATIE BN s o

ACC < ACC + [m]
OV. Z. AC. C. SC

Add ACC to Data Memory

K41 7€ HIBE A7l A5 A R I &s N E AR,
S5 RAT T ENR E KR A7k s

[m] < ACC + [m]

OV. Z. AC. C. SC

Logical AND Data Memory to ACC

K E NS RO AN E A R A R S,
SERATTIE BN s o

ACC < ACC “AND” [m]

Z

Logical AND ACC to Data Memory

W di E B AT A A% ) AR R s o B O R S
S5 RAF IR BAE At 45

[m] < ACC “AND” [m]

4
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HOLTEK i ;

BS86B12A4-3/BS86C16A-3/BS86D20A4-3
# LED/LCD 5501055 A/D 28755 Flash £ 5%

LCLR [m]
841
UiReRm~
SR AR G A7
LCLR [m].i
841 B
DIReRN

A A A

LCPL [m]
84 Ui B

RN
SR AL

LCPLA [m]
841 B
UiReRm~
ALY YA

LDAA [m]
4 )

DIfedon

SR AL

Clear Data Memory

e EHER AR N B TEE .
[m] < 00H

T

Clear bit of Data Memory
TR TR EHE A R L LRI E
[m]i<0

e

Complement Data Memory

K fa g Bl A il o H & — AL BOZ 3
AT 12080042 1,

[m] < [m]

Z

Complement Data Memory with result in ACC

B fa e Bl R ALBOR A &, AT 1220
B0 A8 1, SRR IR SRm A% H A 5 A7 A B A A DR
AAZ

ACC < [m]

Z

Decimal-Adjust ACC for addition with result in Data Memory
¥ B i N A BCD (ki a3k D A
WHARPUALE R T “9” 8L AC=1, HB-4 BCD iH i
IR “67 , BIMRPUALIRFEAAS ;s Gn SR DU A7 i)
HKTF “9” 5k C=1, 4 BCD R AT =PI “67 .
BCD #4551 b2 R4 Bon s Fbs A7 34T 00H, 06H,
60H B¢ 66H WLz b, 2 RAFMENEE At de . A
RIFREAL C Zsmi, FRFER 5L BCD A2 %R T
100, I AT AEAT XU B2 -3t i B invig 5

[m] < ACC + 00H &,

[m] < ACC + 06H B%

[m] <~ ACC + 60H 1§

[m] < ACC + 66H

C
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BS86B12A4-3/BS86C16A-3/BS86D20A4-3
# LED/LCD 3513055 A/D Z#5# Flash 2 5 %]

HOLTEK i ;

LDEC [m]
841 B
ThfeFRR
ALY A

LDECA [m]
84 Ui

RN
SR E AL

LINC [m]
F84 Ui B
hieFRR
ALY A

LINCA [m]
84 Ui

AR
SRR E AL

LMOV A, [m]
F84 Ui B
hieFR
ALY A

LMOV [m], A

iz L]
ThRe R
MR A

LORA, [m]
841

RN
SRR EAL

Decrement Data Memory

K48 T8 B A7 2 1) P 2R 1o
[m] < [m] -1

V4

Decrement Data Memory with result in ACC

Wt BAR A AR A 1, SE4E SRR B2 ROk
Fifa E B A A A B AL

ACC ~ [m]-1

V4

Increment Data Memory

K48 € B A% 28 A0 N 1
[m] < [m] +1

V4

Increment Data Memory with result in ACC
K F5 e BARAF A A AN 1, 45 AR E] Rn 28 JF O +r
o E MEHRE RS N BEAZ.

ACC ~ [m] +1

Z

Move Data Memory to ACC

K45 2 Bl A7t A O A A S 2 R s o
ACC < [m]

T

Move ACC to Data Memory

K FOINAS R N 7 21 B8 2 B A il A
[m] — ACC

p

Logical OR Data Memory to ACC

K BN Hh BB AN 2 I A7 i A N A IZ AR B,
S RAF IR BN s

ACC < ACC “OR” [m]

Z
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HOLTEK i ;

BS86B12A4-3/BS86C16A-3/BS86D20A4-3
# LED/LCD 5501055 A/D 28755 Flash £ 5%

LORM A, [m] Logical OR ACC to Data Memory
a4 Ui AL TR 8 BOE A7 8 b B9 ECE AN 2R I 2512 45 B,
g5 RIE BTk As
DIfeRm~ [m] < ACC “OR” [m]
A A A V4
LRL [m] Rotate Data Memory left
a4 U Wi E B AN AL 1A, HES 7 M RE 0 47,
UIReR IR [m].(i+1) < [m].i (i=0~6)
[m].0 < [m].7
SRR S AL 7
LRLA [m] Rotate Data Memory left with result in ACC
54 Ui B R e BRI A LR 1A, HEE 7 A8 2158 0 £,
SERIR B Z NS, MG E B A7 AR N B R A .
UIReIR ACC.(i+1) < [m].i (i=0~6)
ACC.0 < [m].7
SR EAL y
LRLC [m] Rotate Data Memory Left through Carry
R ITIC W di € B AT AR 1 N BRI B AR E 2R 1 AL,
57 SCBURHES bR & HIEA B AR E R 25 0 s
Dhae s [m].(i+1) < [m].i (i=0~6)
[m].0 < C
C ~ [m].7
AL AN IA C
LRLC A [m] Rotate Data Memory left through Carry with result in ACC
R W fia B HER AT AR N R B AR E LR 1 AL, 58 74
BAREA AR & HIR A KIS AR TR 226 0 £, AL 4 R IE
] N, AER AR E B AR S A B RF AR
Dhfe R ACC.(i+1) < [m].i (i=0~6)
ACC.O0~C
C < [m].7
AL A A C
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BS86B12A4-3/BS86C16A-3/BS86D20A4-3
# LED/LCD 3513055 A/D Z#5# Flash 2 5 %]

LRR [m]
841 B

MR A

LRRA [m]

4B

ThReRoR

SR AL

LRRC [m]
841

The R

A A A

LRRCA [m]

Ci=a L]

DIfefom

FAIE A
LSBC A, [m]

T2 UL

ThRe#on
MR A

HOLTEK i ;
Rotate Data Memory right

e fa EHERAF AR N B EA A 1 A HEE 0 frfs 2
5747

[m].i < [m].(i+1) (i=0~6)

[m].7 < [m].0

y

Rotate Data Memory right with result in ACC

Redr B B A A O N BRI A RE 147, 28 0 A 3
9570, BALEERAFTIE R IG5 58 B A7 2%
BRFAZ.

ACC.i < [m].(i+1) (i=0~6)

ACC.7 < [m].0

7

Rotate Data Memory right through Carry

K48 & BUE A 4 1) A B R AR S 1AL,
55 0 ALHURBEN bn G LS A REAL bR B 25 7 47
[m].i < [m].(i+1) (i=0~6)

[m].7 < C

C < [m].0

C

Rotate Data Memory right through Carry with result in ACC

W di E B A7 A O N BRI AR S AR 1AL, 55 0z
BUARRENZ AR 8 BRI AR SR 226 7 AL, AL 45 2R 1%
] 2N, AEE AR E B A S A B R AR

ACC.i < [m].(i+1) (i=0~6)

ACC.7<=C

C ~ [m].0

C

Subtract Data Memory from ACC with Carry

K R D02 AR 2 B A7 s N B A SRR S
SERATHE B hnes . WORE RN, CHRELTFHRRN 0,
RZEERNIESK 0, CHREMEEN 1.

ACC <~ ACC—[m]-C

OV. Z. AC. C. SC. CZ
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HOLTEK i ;

BS86B12A4-3/BS86C16A-3/BS86D20A4-3
# LED/LCD 5501055 A/D 28755 Flash £ 5%

LSBCM A, [m]

Subtract Data Memory from ACC with Carry and result in Data
Memory

&4 Ui W N2 25 T B AR 9 I N A SRR S
S5 RAFEVBAIEAF 2% o WERE RN, ChREALFER N0,
RZEAEFNIERK 0, CIEMBEEN 1.

P N [m] < ACC —[m]-C

SRR S AL OV. Z. AC. C. SC. CZ

LSDZ [m] Skip if Decrement Data Memory is 0

5 ULH] P88 R A SR I N 2506k 1, FIBTE 8 0, #4 0
Bk T 264, HTIE N MBS S EREA
AW, FrUAIE &0 2 MRS . IR EE RAS
N0, WIFRFFARSAT F— %184

ThReRR [m] < [m] -1, &I [m]=0 Bkid F—4484HdT

SR S AL .

LSDZA [m] Skip if decrement Data Memory is zero with result in ACC

54 Ui W E B AR A AL 1, AW 0, an oy 0 Tk
%464, WERKMAABE R, (B4 E B2
wmNBEAZ, HTEE T — MRS SEREA -2
LR, FrRAis 48 2 AR S . IR RAN 0,
R P 4K B AT T — 2454 .

IhREFRR ACC < [m]-1, Wi ACC=0 Bkl F 28447

AL NN A G

LSET [m] Set Data Memory

54U ¥ fa & B s R — MU EAL N 1.

DiReRR~ [m] < FFH

ALY A 1A .

LSET [m].i Set bit of Data Memory

52U F e € B A A 102 L AL E AN 1.

DL [m]i<1

SRR S AL p
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BS86B12A4-3/BS86C16A-3/BS86D20A4-3
# LED/LCD 3513055 A/D Z#5# Flash 2 5 %]

LSIZ [m]
841 B

RN
SRR AL

LSIZA [m]
F84 Ui

ThRe#RoR
MR A

LSNZ [m].i
84Ul

ThReRoR
MR A

LSNZ [m]
R4 B

ThReRoR
SR A

LSUB A, [m]

541 ]

ThRe#on
A AR A

HOLTEK i ’
Skip if increment Data Memory is 0

B BRI 2m 1, AR N0, A0
Bt T —2%64 . TS F—MEAS RS ERB{A—A
AW, FTLAEE AN 2 MEIARTE S . RS RA
N0, WFEPHREEHAT T —2%484-

[m] < [m]+1, #% [m]=0 Bkid T — %54 HAT

7

Skip if increment Data Memory is zero with result in ACC

Y ta e BRAAE R A 2SN 1, FIWRE R 0, ikl o N
BRI N 2K IR S, BESRSPUFIRE R nGS, (HR e
ARG N AL . BT HAR T —NMESI 2 ZORIEA
AR FrCAAR 08 2 N AIAES . WIRES
RAT0, WFEFPEREEIAT T — K452

ACC <~ [m]+1, W ACC=0 kit F 415447

P

Skip if bit i of Data Memory is not 0

FIWrdE € B AR R 1AL, A AN 0, WAEFBE T
—RARAIAT. HTHAS T MRS S EREA AT
B, FrRAbaR 0y 2 MEWIEHE LS. RER N0,
TP QRBAT T — k35 %o

Wi [m].i#0, Bkid N —2%484H4T

7

Skip if Data Memory is not 0

Hr e B Ak, B AN 0, WREFPBEL N —%454
PAT . HTHAS T — MRS S EORI\A — D22 Y,
Pt ALESR 200 2 AR IR 4E 4. RER N 0, WIREF 4k
BT KBS

2R [m]£0, Beid F— 2K HAT

x

Subtract Data Memory from ACC

W RINE ) A B2 R E A A7 e 0 Bodl 045 R A7
WEIREING . ARG RN, ChRBEALERN 0, R4
HNIEE 0, CHARGEMLBEN 1.

ACC <= ACC — [m]

OV. Z. AC. C. SC. Cz
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HOLTEK i ;

BS86B12A4-3/BS86C16A-3/BS86D20A4-3
# LED/LCD 5501055 A/D 28755 Flash £ 5%

LSUBM A, [m]
841

ThRe#oR
A AR A

LSWAP [m]
84Ul
iReRm~
ALY R VA

LSWAPA [m]
4 )

MR A

LSZ [m]
RSL

RN
SR AL

LSZA [m]
F84 Ui B

ThRe#oR
SRR AL

Subtract Data Memory from ACC with result in Data Memory
W BN RN B8 2545 2 Bl A7 At s O B, &5 RAF IR
R MR as . WERES RN, CARELLIERR N 0,
RZEEFAIESR 0, CHEEMBEN 1.

[m] < ACC - [m]

OV. Z. AC. C. SC. CzZ

Swap nibbles of Data Memory

t8 & BARAF 28 1K 4 AL AN 4 AL EARSS e
[m].3~[m].0 <> [m].7~[m].4

7

Swap nibbles of Data Memory with result in ACC

K fR 2 B A A R 4 RLA s 4 LIRSS e, PR S5 R
AT B0 & ELAiG 8 Bt 3 474 10 s R A A2
ACC.3~ACC.0 <~ [m].7~[m].4

ACC.7~ACC4 ~ [m].3~[m].0

pH

Skip if Data Memory is 0

Hbr 5 2 R AR ER N BB N 0, 08 0, MIREFBkid
T PAT. BTHS N MEOI S ERIEA
TIRL M, PrUtIES N 2 MHMIIES . WRERA
N0, MREFSHAT T K452

iR [m]=0, Phid F — %8 AT

e

Skip if Data Memory is 0 with data movement to ACC

Retr e B A as WA BRI B Fonas, JFAIreE B 17
EARIINART R0, A7 0 Nk F—2%E4. HTH
B MR S EORIA DR AW, rltis <
N2 AR S . WRERAN 0, WARFFIREEPAT T
—%IEL.

ACC < [m], W [m]=0, Bkid F—%HE4HAT

P
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BS86B12A4-3/BS86C16A-3/BS86D20A4-3
# LED/LCD 3513055 A/D Z#5# Flash 2 5 %]

LSZ [m].i
841

The R
MR A

LTABRD [m]
RSIL

RN

MR A

LTABRDL [m]
841

TRERIR

MR A

LITABRD [m]

TR UL

DIfedon

SRR AL

LITABRDL [m]

54 ]

IRERR

A AR A

HOLTEK i ;
Skip if bit i of Data Memory is 0

FIWr g e BRGS0 5 i AR RN 0, AN 0, Bk R
— %%, HTHEE T — MBS SBERBA - T4
JARA, BTCACHE 208 2 NMEIRITE 4. R R AN 0,
MR GPAT T —%F8 42

Witk [m].i=0, Bkid N —2%$a 247

7

Move the ROM code to TBLH and data memory

KR M 454 TBLP s iORE e AR 71 CH T
¥ 245 72 BUIn A7 il s oK s 71942 2 TBLH.

[m] < FEFPACRS (1K)

TBLH < &7 A0S (mT)

5

Read table ( last page ) to TBLH and Data Memory

K RrgFREE TBLP i R 5 AR (Ha—00)
¥ 245 € B At A% o s 1% 2 TBLH.

[m] — AU (RF19)

TBLH < &7 A0S (mT7)

P

Increment table pointer low byte first and read table to TBLH
and data memory

¥ BN F8 4 TBHP A1 TBLP JT48 I FE 7 ARSI 1 &
AR E KIS A7k & HLR =17 2 TBLH.

[m] — FEPARAS ((RF77)
TBLH < 2785 (&)
v

Increment table pointer low byte first and read table(last page)
to TBLH and data memory

¥ BN A& T84 TBLP s iR Fp AR IR 71 (B —T0)
248 52 B A7 g 25 B 715 # 2 TBLH.

[m] <~ PP (RT10)

TBLH < P (m5)

e
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HOLTEK i ;

BS86B12A4-3/BS86C16A-3/BS86D20A4-3
# LED/LCD 5501055 A/D 28755 Flash £ 5%

LXOR A, [m]
841 B

ThReFoR
MR A

LXORM A, [m]
54 1

RN
SRR S AL

Logical XOR Data Memory to ACC

K SN (0 K A E RO A7 i 2 A R AR R B
SERATIE BN s o

ACC < ACC “XOR” [m]

V4

Logical XOR ACC to Data Memory

B RN B BAE AR € B A 4 A A2 4R el
SRR HE AR 4

[m] < ACC “XOR” [m]

V4
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BS86B12A4-3/BS86C16A-3/BS86D20A4-3 #
# LED/LCD I550I055 A/D 20551552 Flash £ /57] HOLTEK

HEES

HER, XERMREREEMENSE., B TR MERLW TN, =RER,
%1 Holtek 3 PAR IR HT ARCAS ) B 2R 45 0

BRI RN AW TR, sl 58 A Holtek 9341 545 8 UL .«
o BAEE (RAFSMERST. B GRS
o BERMEME R

o ALUFHIE S
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# BS86B12A4-3/BS86C16A-3/BS86D20A4-3
HOLTEK # LED/LCD 5501055 A/D 28755 Flash £ 5%

20-pin SOP(300mil) Mz R ~F
fPHAAAABARAA
20 11

A B

i 10/,
SEENEEEEEE

e

R~ (B{L: inch)

o= £\ E% BX
A — 0.406 BSC —
B — 0.295 BSC —
C 0.012 — 0.020

C’ — 0.504 BSC —
D — — 0.104
E — 0.050 BSC —
F 0.004 — 0.012
G 0.016 — 0.050
H 0.008 — 0.013
a 0° _ 80

R~F (BI: mm)

He e 5 S
A — 10.30 BSC —
B — 7.50 BSC —
C 0.31 — 0.51

c’ — 12.80 BSC —
D — — 2.65
E — 1.27 BSC —
F 0.10 — 0.30
G 0.40 — 1.27
H 0.20 — 0.33
a 0° _ g°
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BS86B12A4-3/BS86C16A-3/BS86D20A4-3 #
# LED/LCD I550I055 A/D 20551552 Flash £ /57] HOLTEK

24-pin SOP(300mil) Mz R ~F
HAAAAHAAAAAAN
24 13

A B

12

1
TEELEEEELEEL

e R~F (B{L: inch)
&/ IEE RA
A — 0.406 BSC —
B — 0.295 BSC —
C 0.012 — 0.020
C’ — 0.606 BSC —
D — — 0.104
E — 0.050 BSC —
F 0.004 — 0.012
G 0.016 — 0.050
H 0.008 — 0.013
a 0O _ 80
Be R~ (£41: mm)
&=/ IEE A
A — 10.30 BSC —
B — 7.5 BSC —
C 0.31 — 0.51
C’ — 15.4 BSC —
D — — 2.65
E — 1.27 BSC —
F 0.10 — 0.30
G 0.40 — 1.27
H 0.20 — 0.33
a 0° — 8°
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# BS86B12A4-3/BS86C16A-3/BS86D20A4-3
HOLTEK # LED/LCD 5501055 A/D 28755 Flash £ 5%

28-pin SOP(300mil) Mz R ~F
""'igHHHHHHHHHHHHj

A B

14

1
vHOBEIHEIER bR Y

e

paa=] R~ (B{i: inch)
&=/ IEE =K
A — 0.406 BSC —
B — 0.295 BSC —
C 0.012 — 0.020
C’ — 0.705 BSC —
D — — 0.104
E — 0.050 BSC —
F 0.004 — 0.012
G 0.016 — 0.050
H 0.008 — 0.013
a 0° — 8°
me R~ (BfL: mm)
=/ IEE =®A
A — 10.30 BSC —
B — 7.5 BSC —
C 0.31 — 0.51
c’ — 17.9 BSC —
D — — 2.65
E — 1.27 BSC —
F 0.10 — 0.30
G 0.40 — 1.27
H 0.20 — 0.33
a 0° — 8°

Rev. 1.30 200 2016-06-30



BS86B12A4-3/BS86C16A-3/BS86D20A4-3 #
# LED/LCD I550I055 A/D 20551552 Flash £ /57] HOLTEK

Copyright® 2016 by HOLTEK SEMICONDUCTOR INC.

A 98 T TP 9T Y B RA A B AE A I AR A IR Y, SR T T X T U0 S A AN SR AT S AR SO B R
1 T H BT AR FIOR (O I, S AN DRAIE SR 7R X 2 B HE — 2D B D B AR 2 38 2 1), th AT E [
7 b AP AE 2 by T P R e R T R 4 N B B T T . A SR T R R AL
SR GE R O SR ML BRI A AN S S TS O™ R BRUR], N T RO INE S, S AT L

http://www.holtek.com.tw/zh/home.

Rev. 1.30 201 2016-06-30



X-ON Electronics

Largest Supplier of Electrical and Electronic Components

Click to view similar products for Microprocessors - MPU category:
Click to view products by Holtek manufacturer:

Other Similar products are found below :
MCIMX6DSEY M12AD A2C00010998 A ALXD800EEXJCVD C3 LS1020ASE7/KQB LS1020AXE7/KQB A2C00010729 A
T1022NSE7TMQB T1024NXE7PQA T1042NSN7WQB MPC8313EVRADDC BOXSTCK1ASLFCL LS1021ASE/KQB LS1021ASN7KQB
T1024NXN7MQA T2080NXESMQB T2080NXN8PTB MCIMX6L3EVN1OAB T2080NXESPTB T1024NXE7/MQA CM8063501521600S
R19L LS1043AXE/MQB T1024NXN7PQA LS1043ASE7QQB LS1012AXE7/HKA T4240NSN7PQB MVF30NN152CKU26
FH8067303534005S R3ZM R9A07G044L24GBGHACO SVF311R3K2CKU2 HWB8076502640002S R38F R7S/721030VLFP#AAQ
MO0516LBN MCF5208CVM166 MCIMX6S6AVMOBAC MCIMX6USDVM10AC TEN54LSDV23GME MC68302AG33C MC68302EH16C
MCF5233CVM150 MCIMX6D6AVT10AD MCIMX6G1CVMO5AB MPC8314ECVRAGDA MPC8314VRAGDA MPC8315VRAGDA
MPC8541VTAPF PIC16F690T-1/SS PIC16F877-20/PQ PIC16F727-1/PT PIC16F1823-1/SL PIC18LF14K50-1/SS



https://www.x-on.com.au/category/semiconductors/integrated-circuits-ics/embedded-processors-controllers/microprocessors-mpu
https://www.x-on.com.au/manufacturer/holtek
https://www.x-on.com.au/mpn/nxp/mcimx6d5eym12ad
https://www.x-on.com.au/mpn/infineon/a2c00010998a
https://www.x-on.com.au/mpn/amd/alxd800eexjcvdc3
https://www.x-on.com.au/mpn/nxp/ls1020ase7kqb
https://www.x-on.com.au/mpn/nxp/ls1020axe7kqb
https://www.x-on.com.au/mpn/infineon/a2c00010729a
https://www.x-on.com.au/mpn/nxp/t1022nse7mqb
https://www.x-on.com.au/mpn/nxp/t1024nxe7pqa
https://www.x-on.com.au/mpn/nxp/t1042nsn7wqb
https://www.x-on.com.au/mpn/nxp/mpc8313evraddc
https://www.x-on.com.au/mpn/intel/boxstck1a8lfcl
https://www.x-on.com.au/mpn/nxp/ls1021ase7kqb
https://www.x-on.com.au/mpn/nxp/ls1021asn7kqb
https://www.x-on.com.au/mpn/nxp/t1024nxn7mqa
https://www.x-on.com.au/mpn/nxp/t2080nxe8mqb
https://www.x-on.com.au/mpn/nxp/t2080nxn8ptb
https://www.x-on.com.au/mpn/nxp/mcimx6l3evn10ab
https://www.x-on.com.au/mpn/nxp/t2080nxe8ptb
https://www.x-on.com.au/mpn/nxp/t1024nxe7mqa
https://www.x-on.com.au/mpn/intel/cm8063501521600sr19l
https://www.x-on.com.au/mpn/intel/cm8063501521600sr19l
https://www.x-on.com.au/mpn/nxp/ls1043axe7mqb
https://www.x-on.com.au/mpn/nxp/t1024nxn7pqa
https://www.x-on.com.au/mpn/nxp/ls1043ase7qqb
https://www.x-on.com.au/mpn/nxp/ls1012axe7hka
https://www.x-on.com.au/mpn/nxp/t4240nsn7pqb
https://www.x-on.com.au/mpn/nxp/mvf30nn152cku26
https://www.x-on.com.au/mpn/intel/fh8067303534005sr3zm
https://www.x-on.com.au/mpn/renesas/r9a07g044l24gbgac0
https://www.x-on.com.au/mpn/nxp/svf311r3k2cku2
https://www.x-on.com.au/mpn/intel/hw8076502640002sr38f
https://www.x-on.com.au/mpn/renesas/r7s721030vlfpaa0
https://www.x-on.com.au/mpn/nuvoton/m0516lbn
https://www.x-on.com.au/mpn/nxp/mcf5208cvm166
https://www.x-on.com.au/mpn/nxp/mcimx6s6avm08ac
https://www.x-on.com.au/mpn/nxp/mcimx6u5dvm10ac
https://www.x-on.com.au/mpn/amd/ten54lsdv23gme
https://www.x-on.com.au/mpn/nxp/mc68302ag33c
https://www.x-on.com.au/mpn/nxp/mc68302eh16c
https://www.x-on.com.au/mpn/nxp/mcf5233cvm150
https://www.x-on.com.au/mpn/nxp/mcimx6d6avt10ad
https://www.x-on.com.au/mpn/nxp/mcimx6g1cvm05ab
https://www.x-on.com.au/mpn/nxp/mpc8314ecvragda
https://www.x-on.com.au/mpn/nxp/mpc8314vragda
https://www.x-on.com.au/mpn/nxp/mpc8315vragda
https://www.x-on.com.au/mpn/nxp/mpc8541vtapf
https://www.x-on.com.au/mpn/microchip/pic16f690tiss
https://www.x-on.com.au/mpn/microchip/pic16f87720pq
https://www.x-on.com.au/mpn/microchip/pic16f727ipt
https://www.x-on.com.au/mpn/microchip/pic16f1823isl
https://www.x-on.com.au/mpn/microchip/pic18lf14k50iss

