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E3x

HE 7
CPU L oo et e e s e e s e e s e s e s et e e e e s s s et r s eeren 7
B T2 et e e e e e e e s eeraeen 7
HFLXITEHE 8
BEIA 8
HHEE 9
5| BE 9
5| B AR 10
WIRE# 14
BERBSEMH 14
B TR oot e et s e e e e e s eee e 14
R TR TEE oottt e e eer e 15
RS 16
BT RC HRE 5 28 HIRC A8 L oo e 16
PN BB TR Y2 55 LIRC H U oo ettt e e e 17
AN AT SRR T B LXT EEUAETE oo e 17
AT A RENE B ZR TR oo s 17
R B I TR B oo ettt ettt n s 18
N /I OB SY M 18
GhiEssE S5 19
LVR/LVD B 5454 20
A/D Fe e S 21
REBSEBEERSFME 22
I’C 545 22
LB ST 23
ARG 24
o AT T R 5] ettt ettt et en e 24
T T 8 et e et e ettt e et 25
A ettt ettt ettt ettt e e 25
B RIB I B TE — AU oottt e et e et et s e e e e e e ess e eeeees 25
Flash 127 f71i#25 26
B R ettt et et e e r s 26
T T B oot e et ettt et et e et e et et e et e et st r st eenaean 27
BT 2 ettt et et et e e e et e e e e e s s eee e 27
BT T e e e se s e e e s s e e s n s s rerenenanas 27
L R 08305 — TCP et eeeen 28
JE IR = OCDIS ettt ettt ettt et ee e 29
T LR R T R — TAP oot e e e e ee e e e e e e e s s e e e enenan 29
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BS86D20CA i¢b5
20-Key #4715 A/D &/ Flash £/7 4] HOLTEK

HIBRFIERS 44
BERE e 44
B T 28 T I et 45
T IR AT B R ettt 45
BEIR I BEBIIETTAE RS oo 45

RN EE R Fas 47
T2 FHEZFAF 2% — TARO, TARL, TARZ ... 47
TFAi BB %ET — MPO, MPTH/MPIL, MP2H/MP2L......oooooeeeeeeeeeeeeeeeeeeeeeee e 47
BEIIRE — ACC oo 48
B T U G T BT ATRE — PCL oo 48
TR ZFATRE — TBLP, TBHP, TBLH.......cooooooeeeeeeeeeeeeeeeeeeeeeee e 49
TRZSBTATEE — STATUS ..ot senen s 49
Option 7 B ML 257 RS — ORMOC ..o 50

EEPROM (3B 771i%38 s1
EEPROM BHELZAE BT .o 51
EEPROM BT B oottt e et s e eeeeneeee 51
EEPROM FEEEAE ..o 53
EEPROM TUHEBENE oot 53
EEPROM B EENE oot 54
G BT ettt ettt 55
EEPROM FT ..o 55
ZRFETETRL I oo 55

&% a 58
TRIZG BRI .ot 58
FRGUTBITCE ..ottt 58
P TETIE RC IRTZ B — HIRC .o 59
PP 32KHZ RV AE — LIRC oo 59
AR 32.768KHZ FARTRE T 55 — LXT oot 59

TR TR SRS 61
BRGEIT N oottt 61
FRGETAERRETR oot 61
B ] BT E B oot 62
TR TR et 64
FEHL A AITE RE I oo 67
TETE ..ottt 67

B AER R 68
T T I T I BRI BIVE ..ot 68
I S I B T2 ] 2T AT oot 68
T T SE T BEEEAE oo 69

SRR 70
ZATIITHE ettt 70
BT T AHEIRZS oo 73

B /im0 78
T LT e 79
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PA T oot 79
DN AR T W et 1] o o OO O OO TRTPO 80
LN TR R R N i v = <O RO 80
/O TIRE FLTRITETE <ot 82
G RHIFE I IIIBE oo 83
BN B G IIZE R oo 88
IAETE LTI oottt 89
ERERRR - T™M 20
BT 1 oottt 90
TIM EAE oottt 90
TIM TR e 90
TV T T e een 90
TIM ARTITI R oot 90
IAETE LTI oottt 91
ES5E TM - CTM 92
FATII TR TIMLEEAE oo 93
T DT TV BT AT AT et eean 93
FAT DTS TIM TEAEREL TR oot 96
[EHIE! TM - PTM 102
JEHT TIM U EEAE <o 102
FE BT TIM ZF RN e 102
FHHATL TIM TAEBETR oo 106
A/D ¥H#a% 113
ATD FEIZETEIIT oot 113
ATD A BT AT N ettt 113
A/D BEHRBE B LR oo 117
AD B I NAE "5 oot 117
ATD BB BEAE oo 118
AVD FEHLZE REIEFE B oot 119
A/D BFEBIBIR oo 119
IAETE E TEI oot 120
AD BEBLIITBE ..ottt 120
AD BEIFIEFITEI] oo 121
iz BE TN RE 122
T AZEELERED oot 122
FIAZEFE BB ZF TR TE M oo 123
P FZEBEEAE oottt 129
P AT TIET (.o 133
TAETE T TN oo 133
BITERORR - SIM 134
SPI FZZ T et 134
T2 BT et 141
UART #0 151
UART AMEB G ..o 152
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UART BEZEBETR .ot e e 152
UART BB TT ZE oot 152
UART R S I ] 25 B et 153
T ZRIZIE RS ettt 159
UART BB B GHEH] oo 160
UART JRIE B oot 161
UART FEEUSZE e s een s 162
FEUSTEE AR AL T oottt 164
UART BB BT AEFA ...t 165
UART B (5 I oo 166
REEEHN - LVD 167
VD B oottt 167
LVD FEAE oo 167
i 168
T T T 7 T ettt enens 168
TR ettt 172
ARTITTBET oottt 173
FIFZAEATETIIT oottt 174
IR EFTBIT oo 174
AT TR oottt 175
EEPROM AT ..ot 175
UART F BTt 175
LV FT < e 175
ATD AT B T e 176
B IIRE T oo 176
TIME BT <ottt ettt 176
FRBBTITIEIITHE ..ot 176
TAETE T TN oo 176
fic & 1E IR 177
I F EB B 178
o8 17
BT ettt ettt 179
B2 ] e 179
BT IEIFEIZE et 179
B ZRIB B ettt 179
FEBE IR ATIB IR <ot 179
I3 S RIFZERIIEIIE (oo 180
IVTIB I ettt 180
BT ZRIB I oo 180
U BIBI et 180
IESEME 181
I e 181
B BB B et 184
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HOLTEK 20-Key 75 A/D #/ Flash % /5 %]

ESEN 186
FTFBFE R TE S oo 198
HEER 208
24-pin SOP (B00MIL) ZME IS <o 209
24-pin SSOP (150Mil) ZMIEZ ST oo 210
28-pin SOP (300Mil) ZMEZJUST oo 211
28-pin SSOP (150Mil) AR SRS oo 212
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BS86D20CA #
20-Key #4715 A/D &/ Flash £/7 4] HOLTEK

Frit

CPU 4§
o [ {EHIE
¢ fsys=8MHz: 1.8V~5.5V
¢ fsys=12MHz: 2.7V~5.5V
¢ fsys=16MHz: 3.3V~5.5V

o V=5V, ZRZiNEN N 16MHz i, #54 E 1A 0.25us
o FERMIMLEETIAE, DLRRINAE
o Ry eI

¢ NEBEHE 8/12/16MHz RC — HIRC

¢ PEBEIHE 32kHz RC — LIRC
¢ HNERGHE 32.768kHz fmdk — LXT

o Zhp T/EME: P, RH. DR B AR
o SEARAERUN N IR s G TR AME IO
o AT RAHRILE 1~3 N4 AN 52k
o HERIHL
o 115 %k ViR KIS RA
o 8 R HERR
o (i¥E{ETES
IEbrk e
e Flash F2/7 {7 i v: 8Kx16
o HUiEAFfitiay: 768%8
e True EEPROM f7fifi#s: 512x8
o 20 Mih= 4B D e — Se AR T G /R Az O
o &I 1M 25 Tht
o TELERIHYmFETRE — IAP
e 26 XAl /O I
o T 4wFE /O Y5 FL AN F i T LED BR2h 8
o 1 M5 /O 1AL F I #1585 ] A
o 3 NI SR T Al & LR UTE . PWM i A ik s
o XUNTHETNAE, FIT 7 AR e i (] (1 o (5 5
o NS HHIE Vr 1) 8 MMAMEIEIE 12-bit 73 HF M) A/D 4 sy
o HATHEOIEIH — SIM, fU% SPI AN I2C #21
o UL/ XU T i a4 — UART
o ILHL LB YjRE
o %A I Iy B
o IS, 24-pin SOP/SSOP, 28-pin SOP/SSOP
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?ﬂb5 BSS6D20CA
HOLTEK 20-Key 75 A/D #/ Flash % /5 %]

FATHR

RS

IR T R IR LS EO ., Holtek #ALAHCTIT R TH, H /i@
UL BERR T 3K

https://www.holtek.com.cn/page/tool-detail/dev_plat/ha/washing_machine worksho

https://www.holtek.com.cn/page/tool-detail/dev_plat/touch/Touch Workshop

PR 3 A/D B 8 AL BE A AT 8 & 4E 1) Flash BY 8 pL, Hoog4s
LRI ThAE . s BTN RE e AR T AL, R4S o, N
Tl fi s 2 B P N2 FH BRI T AT SR AR (R SE B TV

TEAF A FFIE 1T, Flash fAfifi#e 0] 2 X Gn RE ORI 25 FH P 324t TR 7 (8 .
AR, IBELFE RAM B A7 fif 25 A0 F T A7 v 08 R HES s S5 3E 2 R 2K
Y& True EEPROM {255 .

TEBRR I T T, S LS — S 2 JH 18 12-bit A/D F i ds . 15 P56 E i 2%
JIHL, i E 2 A RGeS g, TR S ThRE. Bk pR AR Th AR

PWM P24 ThfE. N SPI. IPC 1 UART #1101, RN¥HEHMt 7 —AN 5 54050
TEAEEAE I 5. WEE T e i 8 A T ARG H s G 0 258 P 5B AR 47
P, AN TS BT T AT ESD ARG TERE, IR SN ML I R T IR
ISR

R HLER AL T B AR R P S R R I A DU RE IR T, N R R S B 5
SN, EHIMEoH. HEAR TEMRZ [s&THr6e 7, ARt
T s R ML Rk b THRER T B

Z A HLIE LS — N F R SEBL LED 3Xsh F Al 4R FE 1/0 1 FE R AN EE s IRt Th A
AMINT/O Ri%. B FEThEE A e R PR 5R 1% 58 R WL ThREART R G5 E

A e PR R HLRE SV N T A R e A R TR, B B RS . @ R
FRPE A S R AT R A
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BS86D20CA

20-Key #8#5 A/D % Flash % 5]

HOLTEK

FIHEE]

Reset
Circuit

Interrupt
Controller

wr 4@—»

ROM RAM
8K x 16 7688
EEPROM Stack
512x8 8evel

Pin-Shared
With Port A

HT8 MCU Core

Watchdog LVRILVD
Timer

LIRC

32kHz

XT1
LxT
xT2
Pin-Shared HIRC
8/12/16MHz

With Port D
Clock System

'

VoD Voo
vss Vss

Digital Peripherals

Pin-Shared Function

<] pac-pas, pa7

Port A
Driver

Pin- Shared
With Port A
O -VBGREF i
o
o
Vr
oe!
o—T v,
2 [« < VREF
Voo
Vool2
Voolt Pin- Shared
y x
'LZDIZ;( g Vi With Port C
Vri2
Vild
Analog to Digital ANO~AN7
Converter
- B —

‘Touch Key Module 4

Touch Key Module 1

Touch Key Module 0

Analog Peripherals.

Pin-Shared with
POtA&B&C&D

A

CtoF x
%

O
5| B
PBO/KEY1 []1 e 24 |1 PA3/SDI/SDA/RX/TX/VREFI
PB1/KEY2 []2 23 |1 PA0/SDO/PTCKO/ICPDA/OCDSDA
PB2/KEY3 []3 22 [0 PA2/SCS/ICPCK/OCDSCK
PB3/KEY4 []4 21 [ PA7/SCK/SCL/TX
PB4/KEY5 []5 20 [ vDD
PB5/PTCK1/KEY6 []6 19 [1 VSS
PB6/PTP1/KEY7 []7 18 |1 PA1/SDI/SDA/TX/KEY20
PB7/KEY8 []8 17 | PA4/INT/CTCK/SCK/SCL/RX/TX/KEY 19
PCO/KEY11/ANO/VREF []9 16 |1 PC7/CTP/KEY18/AN7
PC1/KEY12/AN1 []10 15 |1 PC6/PTPO/KEY17/ANG
PC2/PTCKO/KEY13/AN2 [] 11 14 |1 PC5/SDO/KEY16/AN5
PC3/KEY14/AN3 []12 13 [ PC4/SCS/KEY15/AN4
BS86D20CA/BS86DV20CA
24 SOP-A/SSOP-A
Rev. 1.41 9 2025-02-21



# BSS6D20CA
HOLTEK 20-Key 75 A/D #/ Flash % /5 %]

PBO/KEY1 []1 ~ 28 [] PA3/SDI/SDA/RX/TX/VREFI
PB1/KEY2 []2 27 |1 PAO/SDO/PTCKO/ICPDA/OCDSDA
PB2/KEY3 []3 26 [] PA2/SCS/ICPCK/OCDSCK
PB3/KEY4 []4 25 |1 PA7/SCK/SCL/TX
PB4/KEY5 []5 24 ] vDD
PB5/PTCK1/KEY6 []6 23 |11 PD1/CTPB/TX/XT2
PB6/PTP1/KEY7 []7 22 |71 PDO/PTPOB/RX/TX/XT1
PB7/KEY8 []8 21[] VSS
PD2/PTP1B/KEY9 []9 20 |1 PA1/SDI/SDA/TX/KEY20
PD3/KEY10 []10 19 [0 PA4/INT/CTCK/SCK/SCL/RX/TX/KEY19
PCO/KEY11/ANO/VREF [] 11 18 [ PC7/CTP/KEY18/AN7
PC1/KEY12/AN1 []12 17 [0 PC6/PTPO/KEY17/ANG
PC2/PTCKO/KEY13/AN2 []13 16 [ PC5/SDO/KEY16/AN5S
PC3/KEY14/AN3 [] 14 15 [ PC4/SCS/KEY15/AN4
BS86D20CA/BS86DV20CA

28 SOP-A/SSOP-A

e LA SLHHERE Z A, TR 51 T REE R A B A A D
2. BS86DV20CA J& BS86D20CA ] EV it fi. OCDSCK #1 OCDSDA 3| i 4 Fr F iRk Th
AeL 5, (NAFET OCDS EV i J s
3. ERUNEEE R RIRES A ARSI S, 75 A FE R E HOR S DL i N7 25 1 A FE
B, VR “ARHLEIRE R T M RN /e a7 .

5| B AR
A G AR DRI TR PTA, TS| AR E TR A A WS B EET . TR
IR RER AR FE AT XS B KBRS AL SR, T/ 2 # 0 51 RR L

S BZ AR IhkE | OPT | /T | O/T V4R
PAPU . T .
pa0  |pawul ST |emos i IéO Ii, Al 2 A A E LR
PASO RN g T g
PAO/SDO/PTCKO/ SDO | PASO | — |CMOS |SIM SPI ¥4
ICPDA/OCDSDA | b1 1;?;0 ST | — |PTMO N4
ICPDA | — ST |CMOS |ICP ¥ / Huhl5]
OCDSDA| — ST |CMOS |OCDS ¥ / #ihik 51 1, XH T EV &
PAPU X et .
pal  |eawul sT |eMos EH IéO Ii, Al A A A A B b R
PASO ﬂluﬁ%ﬁilﬁﬁb
PASO .
PA1/SDI/SDA/TX/ SDI | (oo | ST | — |SIMSPIEfEfA
KEY20
SDA I;?sg ST |NMOS |SIM PC %ifiE 4k
TX PASO | — |CMOS|UART 47544
KEY20 | PASO | AN | — |fulfssdzdgtim N
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BS86D20CA

20-Key #8#5 A/D % Flash % 5]

HDLTEK#

S| AR IhgE | OPT | T | O/T V4R
- ;’ﬁvl’v‘é ST | cnos [T VO 1, FTEI A 3 B
HIng g T e
PASO
PA2/SCS/ICPCK/ PASO
OCDSCK SCS Fso | ST |CMOS SIM SPI MALIERE
ICPCK — ST — |ICP W gh5]
OCDSCK| — ST — |OCDS K &b 5, fHT EV &
A3 lfjjv‘;% ST | emog B VO . FEIL A g B L sl
R T
PASO
SDI l;?sg ST — |SIM SPI ¥4 A\
PA3/SDI/SDA/RX/ PASO
TX/VREFI SDA | pgp | ST 'NMOS SIM I’C HfE 2%
PASO UART HATEdRH N (&0 TIEAE );
RX/TX 1Fso | ST |CMOS UART BATHEIR RN /il (LR iE S
X))
VREFI | PASO | AN | — |A/D 448 PGA #i\
oad ;’ﬁ\‘;‘é ST | v B 1O F. FISEI# 7 3 L B ke i
IR g T e
PAS1
INT | PAS1 | ST | — |4baBepir
CTCK | PASI | ST — |CTM INédsm
PA4/INT/CTCK/ PAS1 L
SCK/SCL/RX/TX SCK 1FS0 ST |CMOS |SIM SPI 54715 4
KEY19
SCL 1;?53 ST |NMOS |SIM I2C i} 4k
PAS] UART SATERR N (28 LIEAE );
RX/TX Fso | ST |CMOS UART BATEIR RN /il (RLRE S
X))
KEY19 | PASI | AN | — |fildssdaediti N
. ;’ﬁ\‘;‘é S | cnos T VO 1, FTEI A 3 W
IR g T e
PAS1
PASI1 .
PA7/SCK/SCL/TX SCK Fso | ST |CMOS SIM SPI AT R
scL | PAST g1 INMmos M e A b 2%
IFSO
TX PASl | — |CMOS |UART & 47 4
PBOKEYI PB0O~PB3 Il))]';gg ST |CMOS [ /0 1, WiEidFAAas1 8 LA HRE
PB3/KEY4 KEY1 o e "
KEv4 | PBSO | AN IEAEE RPN

Rev. 1.41
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BS86D20CA
20-Key ##5 A/D % Flash 2 /4]

S| AR IhgE | OPT | T | O/T V4R
pB4 | PBPU L g1 I oMOS [ 1O 1, A it 2 4 28 v L
PB4/KEY5 PBS1
KEY5 | PBS1 | AN | — |fuld=dicsdim A
PB5 1:;};15 ST |CMOS |31 VO [, Wit %547 22 B by il
PB5/PTCKI/KEY6 PTCK1 | PBSI | ST — |PTM1 I 4Paa
KEY6 | PBS1 | AN | — |fihd%$esdim A
PB6 Illggllj ST |CMOS [i@H /0 1, Wi Z g B b
PBO/PTPIKEYT ™ prp1 [ pBs1 | — | CMOS|PTMI #ith
KEY7 | PBS1 | AN | — |[fiifs4xsdimA
pR7 | PBPUL o1 loMOS A 10 11, AT 2 A v e
PB7/KEYS PBSI
KEY8 | PBS1 | AN | — |fiifsd&sdimA
PCO 1;,(3;[0} ST |CMOS [ /0 [, Al 4728w & _Fh s fH
i’%i/EEY“/ANO/ KEY1l | PCSO | AN | — |fubfZsdickieia A
ANO | PCSO | AN | — |A/D #3884 st Nl iE
VREF | PCSO | AN | — |A/D ¥ #8841 05% d RN
PC1 Il)fél;g ST |CMOS [iEH /0 [, Al %47 28 % B L7 HFE
PCUKEYI2ANL - ey 10 TpCso | AN | — | flfadzi N
ANl | PCSO | AN | — |A/D H¥#ags b apia N ilmiE
PC2 1;,(3;[0} ST |CMOS [ /0 1, Al 4728 B _Fh s fH
PC2/PTCKO/ PCS0 ’
PTCKO ST — |PTMO b\
KEY13/AN2 IFS1 v
KEY13 | PCSO | AN | — | fibdssdtdim A
AN2 | PCSO | AN | — |A/D ¥ gs 4 i Nl iE
PC3 Il)fégg ST |CMOS [iEH /O 1, wilid %17 4s % & 7 B
PCI/KEYIHANS o evia [ pCSo | AN | — | flfzizi@iin
AN3 | PCSO | AN | — |A/D H¥u 284 a0 \iEiE
PC4 1;,%1;? ST |CMOS |3l 1O [, Wil 27 75 v B 1 Fr b
PC4/SCS/KEY1S/ | geg | POSLI g | oMos | SIM SPT Wbl %
AN4 IFSO
KEY15 | PCS1 | AN | — | fib¥sdtdim A
AN4 | PCS1 | AN | — |A/D ¥ gs 4 i N iE

Rev. 1.41
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BS86D20CA

20-Key #8#5 A/D % Flash % 5]

HDEﬂﬂ(i‘

S| AR IhgE | OPT | T | O/T V4R

PCS 11’)%1;‘{‘ ST |CMOS [8/f] VO M, L@t % a2 & 1 hi i
i?\%/SDO/KEYW SDO | PCS1 | — |CMOS|SIM SPI % !

KEY16 | PCS1 | AN | — |fildsdadtim N\

AN5 | PCS1 | AN | — |A/D ##r 884 Nl

PC6 1}’,%1;? ST |CMOS [38fH /O [, W[t %4722 & bbbl
i%%/PTPO/KEY”/ PTPO | PCS1 | — |CMOS |PTMO %t

KEY17 | PCS1 | AN | — |fib¥sdtdim A

AN6 | PCS1 | AN | — |A/D H#ags 4 i N iliE

pPC7 11’,%1;‘1} ST |CMOS [8/H VO [, ALt 27758 & 1 5 i
i%gCTP/KEYlg/ CTP | PCS1 | — |CMOS|CTM %yt

KEY18 | PCS1 | AN | — |fibdsdfdim A

AN7 | PCS1 | AN | — |A/D ¥ gs 4l N g

PDO I;DDI;[OJ ST |CMOS [i#EH 1/0 1, Wi a7 gs B _Fhr
PDO/PTPOR/RX/ PTPOB | PDSO | — |CMOS |[PTMO xAH%iH
TX/XT1 PDSO UART #7855\ ( @6&13‘@3{% )i

RX/TX Fso | ST |CMOS UART BATEIR RN /il (RLRE S

X))

XT1 | PDSO | LXT | — |LXT¥R%2e5H

PDI 1;%‘;‘5 ST |CMOS [3BH 1O [, AJilit 2772 & 1 il
PD1/CTPB/TX/XT2 CTPB | PDSO | — |CMOS |CTM J A%

TX PDSO | — |CMOS |UART 547 ¥4

XT2 | PDSO| — | LXT |LXT #R¥%25|H

PD2 I;ggg ST |CMOS [ /0 1, wiEidF 781 8 LA HRE
PD2/PTPIB/KEYS ™ orpi5 [ ppso | — | CMOS|PTMI %t

KEY9 | PDSO | AN | — |fild=4sdtm N
DAKEY 10 PD3 gDDgg ST |CMOS [3BH 1O [, Afilit 2 /74 8 b il

KEY10 | PDSO | AN | — |fildssdaedi N
VDD VDD — |PWR| — |IEHJE
VSS VSS — |PWR| — |fiHJE, #EH
VE: UT: AR, O/T: HyHiZRa;

OPT: JHI# {7 ERIETURACHE ;

PWR: HLIH;

CMOS: CMOS it ;

AN: BHE S,

ST: R HIN;
NMOS: NMOS %t
LXT: AR SRR 7 o

Rev. 1.41
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# BS86D20CA
HOLTEK 20-Key 75 A/D #/ Flash % /5 %]

MRS

LB EEEISZ FEL TR oo Vss-0.3V~6.0V
AN OO Vss-0.3V~Vppt+0.3V
FBTFUTE oot -60°C~150°C
AR oo -40°C~85°C
TOH BVEELTAD 1ot -80mA
TOL A BT vt 100mA
BLIIFE oottt 500mW

e X B ISRIEEUE DR, B R IR SO e BV B R0 g ki, B
RPOYPE e _EIR bR v AN TARIRES, iy BT KR b s Vi T A1 (1 2%
PN IAE, AIRERZME A R R SR

BB SHE

UM RS HIN R LR AT 2 DR EEN, iR sk, TEEE. T
PRSI . Sl ECRGL . IR AR P18 25545 .

TER RS
Ta=-40°C~85°C
=] S TR & &0 | B3| K B
fsys=fire=8MHz 1.8 — 5.5
TAEHJE — HIRC fsys=fire=12MHz 27 | — | 55|V
VDD fsys:leRC:l6MHZ 33 - 55
TAEHE - LXT fsys=fixr=32768Hz 18| — | 55| V
TAEHJE - LIRC fsys=firc=32kHz 18| — | 55|V
Rev. 1.41 14 2025-02-21



BS86D20CA
20-Key #8#5 A/D % Flash % 5]

FDUE£7$$

T1EERREFSE
Ta=-40°C~85°C
o " M &1 - - N
e T = RN | #E Bk | B
Vb &
1.8V — | 10 | 20
GiE AL — LIRC 3V |fsys=32kHz — 125250 pA
5V — | 30 | 50
1.8V — 125 25.0
IR - LXT 3V | fsys=32768Hz — | 15 | 30 | pA
5V — | 30 | 50
1.8V — 06 | 10
Iop
3V | fsys=8MHz — | 08| 12 | mA
5V — | 16 | 24
2.7V — |10 14
P8 — HIRC
PRIt 3V | fsys=12MHz — 1.2 1.8 | mA
5V — | 24| 36
3.3V — 15 ] 30
fsys=16MHz mA
5V — | 25| 50
VE: M A ZERAS AR AR, DUR LA R

IIREREE-E2 PN S WAL SERAIEIN N
2. A WA TE S B LT R L D RE G P R 2R R HEAT

3. L ELHRTLHAT

4. e TAR R B E AR A %

211 NOP ¥ 13 .

RIS
Ta=25°C, BEIEHH WM
I L e NP E YR R
1.8V — |15 30| 92
PRARAR 3V |WDT on — 200 | 400 | 1125 | pA
5V — | 32 | 64 | 163
1.8V — | 24 | 40 | 100
Ists | WA 0 - LIRC 3V |fsus on — 5 13 HA
5V — 10 18
1.8V — | 45 90 | 182
N 0 - LXT 3V |fsus on — | 55 [ 11.0| 21.8 | pA
5V — | 86 | 172 325
Rev. 1.41 15 2025-02-21



HOLTEK i ’

BS86D20CA

20-Key ##5 A/D % Flash 2 /4]

R I i S F NP S Y
1.8V — | 288 | 400 480
3V |fsus on, fsys=8MHz — | 360 | 500 600 HA
5V — | 600 | 800 960
I RBRT-HRC — 4821600 | 720
3V |fsus on, fsys=12MHz — | 540 | 750 900 HA
5V — | 800 | 1200 | 1440
33V | o on, favs=16MHz | 080 [ 120 144 | 0
5V — 14 | 20 2.4
e AR B AUR R, LR LA SR
LA A B N IRFE S KPR .
2. A WA TE S B B A D RE SR P R 2R A R AT
3. T HE IR ST .
4. FrA T LA RBUE AR &AL HALT $59- 30T 5 I4S, PR HALT 5% BT E 484 .
AR S A
UL Jebg b SO R R 5 MR, AURGBAT, THERE, T
SRR %

AERE IR RC k5528 HIRC SHREHE

FEFFBERI, besxdt =

TAEHE 3V 5 5V) 414 F .

A HE HIRC R 7w fd L TAELE H i $59 HIRC AR Al

o ; MR &4 - - .
we B ‘ = B BB B B
Vob aE
/5y 25°C 1% | 8 | +1%
-40°C~85°C 2% |8 | 2%
25°C 35%| 8 [+3.5%
\ i 22V~5.5V |~ 5
JHI e g A 5 1) SMHz -40°C~85°C 5% |8 | +5% MH
HIRC #i% 25°C 8% | 8 | 48% | 7
1.8V~5.5V
-40°C~85°C 13% | 8 | +13%
25°C 25% | 8 [+2.5%
2.7V~5.5V : 2
-40°C~85°C 3% | 8 | +3%
faire o
25°C 1% | 12 | +1%
. i 3V/5V X .
ek 2 H 5 11 12MHz -40°C~85°C 2% | 12 | +2% M
HIRC #i% 25°C 2.5%| 12 |+2.5%
2.7V~5.5V
-40°C~85°C 3% | 12 | +3%
sy 25°C 1% | 16 | +1%
IRk 2SR S5 1 16MHz -40°C~85°C 2% | 16 | 2% MH
HIRC 4% 25°C 25% | 16 |42.5%| F
3.3V~5.5V
-40°C~85°C 3% | 16 | +3%

1. BESEARAILE 3V/5V X AN BT 328 11 8] 2 i s R o) HIRC S k47 A4, EIR ML Vop=3V/5V I} {2

HfE.

2. 3V/5V RAEHI T IR BLI 2 KA TS EUE . X T IS EAE 1.8V~3.6V RN, @R

Rev. 1.4
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BSS6D20CA #
20-Key #8#5 A/D % Flash % 5] HOLTEK

R EAE 3V T RV EE 3.3V~5.5V IR, @b A R B E AR SV

3. A AR A AR for /N R R R 2 B LA X L AR o S TR B AR AT 2. b 4 LUK HIRC 1 %0y
F—[EMR, M5 FHEIE R IR G A ] AR R SO e E R, PR R 22 1 R g n 21
+20%.

MIEMEIER R % 25 LIRC B S 4514

me - LGt B A B | B
Vob B
3V 25°C 2% | 32 | 2%
fure  |LIRC 4R 2.2V~5.5V |-40°C~85°C 7% | 32 | +7% | kHz
1.8V~5.5V |-40°C~85°C -10% | 32 | +10%
tstarr | LIRC J& I [A] — 25°C — 100 us

SMERIR IR SR A RSH 2 LXT B S
Ta=25°C, B&AE 5410

Mk &4
%5 S ‘ B | BE K| B
= Voo L3 * *

fixr LXT #i% 1.8V~5.5V — — 32768 — | Hz

X 3V — — 11000 | ms
t LXT J&Zhita
START )_ELll jJ j_lil SV _ _ o 1000 ms
Duty Cycle | 5=t — — 40 — | 60 | %
Ruk Al 1.8V — 3XESR| — — Q

7E: Cl. C2. Re NAMIBICERE, C1=C2=10pF, Rp=10MQ., Ci=7pF, ESR=30kQ.

TiRshizR e ST Z ]

System Operating Frequency
A

16MHz —

12MHz —

8MHz

\4

1.8V 27V 3.3V 5.5V
Operating Voltage

Rev. 1.41 17 2025-02-21



HOLTEK i ’

BS86D20CA
20-Key ##5 A/D % Flash 2 /4]

R4 DB EE SR
Ta=-40°C~85°C
o it = 14 - - .
He Y v : P SR LS -Tivi
DD 3
252 — | fsys=fu~fu/64, fu=furc — 16 — | ture
AR BT IEU‘ . — | fsys=fsus=fixT — 11024 | — toxT
( M fsys off FRPIRZS N Ml )
— | fsys=fsus=fLirc — 2 — | ture
tsst KRG R B — | fsys=tu~fu/64, fi=furc — 2 — tn
( M fsvs on FPARZAS T e i ) — | fsys=fsup=fixt BX firc - 2 — tsus
%éﬁﬁﬁtﬂﬁ%ﬂ# IETj - fHIRC off —» on - 16 - tHIRC
(PR — (R e,
B — Pl ) — |fxroff = on — | 1024 — |t
BRI AERAT B )
(_E ST LVR AR ) RRror=5V/ms P
R CIREE B B ms
TP (LVRC/WDTC/RSTC #5152 457
RS AERAT B B
(WDT %t 5 47 ) 14 16 | 18 | ms
tsreser | PR A BN IR K B — — 45 90 120 s

1 RGE BT TE R L BT fsys on/off IRA I T TAERL A UL Fride (1 RGN B ¥R . SE 240G
WESH R TAER & .

2. ture S5 BT 27N BT [A) B A7, R0 R A0 A (1 (R0, A D 56 B 70 1 h =A% A U PR . 9 4,
ture=1/fires  tsys=1/fsys 55,

3. RGHEE Y ) 5L b E 2 Fa B B 19 9R % 4 10 )5 Bl 18] .

t- I\
IO\ /S OB SR
Ta=25°C
M &1
Z =] % 2 =1 'ﬁ'ﬂ' 1) = ﬁ
) £ o P /) B &KX B
5V 0 — | 15
\% /0 [ S s — \%
L RPN R — 0 ~ T02Ve
5V 35 | — | 50
\Y /O I B P-4 e — A4
H =] Eﬁﬂ:iﬁu}\ EEF — 0.8Von| — Voo
Vor=0.1Vpp, _
v PxNS=0,x=A, C 8¢ D 16 32
V()L:O.IVDD, 25 50 —
/O I FLii PxNS=1,x=A, C #{ D A
(PA, PC 1 PD) Vor=0.1Vbp, 32 65 o
Tor Gy PXNS=0x=A, C D
VOLZO.IVDD, .
PxNS=1,x=A, C & D S0} 100
/O FI#E L (PB) 3V NV e=0.1v 6 |32 | — A
=V. m
JIL SV oL DD 32 65 -
Rev. 1.41 18 2025-02-21




BS86D20CA #
20-Key #8#5 A/D % Flash % 5] HOLTEK

‘ MR &
2= B ‘ RN HE BX | B
= Voo &t - i
3V | Vor=0.9Vop, -0.7 | -15 | —
SLEDCn[m+1, m]=00B
5V (n=084 1; m=0,2,48%6)| -1.5 |-29 | —
3V | Vou=0.9Vbp, -1.3 | 25 —
SLEDCn[m+1, m]=01B
SV (n=0 8 1; m=0, 2,48 6)| 2.5 | -5.1 | —
lon I/O HYR R ( ) mA
3V | Vou=0.9Vpp, -1.8 -3.6 —
SLEDCn[m+1, m]=10B
SV (=08 1; m=0,2,48%6)| -3.6 | -7.3 | —
3V | Vor=0.9Vop, -4 -8 —
SLEDCn[m+1, m]=11B
5V (n=08k 1;m=0,2,48¢6)| -8 | -16 | —
3V |LVPU=0 20 | 60 | 100
\ 5v |PxPU=FFH 10 | 30 | 50
R /O 1 Ei e o8 kQ
o fL e 3V |LVPU=1 6.67 |15.00| 23.00
5v |PxPU=FFH 35 | 75 | 120
INYEREETPNGTE A FE N 1PN _ _ | —
trck 2 0.3 us
JVk &
tiNT ety S N - — 10 — — us

7E: Rew WS R B VRS 5920% . K 51 B IF i B v N HLAERE L4y raPHIhRE, AR5 R € HL I
P T 02 S B (R P, o F H B DI 1 PR AL AT 5 8 Bz rELBELAEL

FlEssEE S5
Ta=-40°C~85°C, BRAF T A7 L
ey
we o — ’m“‘f“’g?; NP aa
Voo |32/ 5 T/EHE — — 18| — | 55| V
Flash #2577 1% 8%
ROM Je 35 iy [H] — — 1.364| 1.5 |1.667
tFrwr IAP S ] — |FWERTS=0 — 2.2 2.7 ms
— |FWERTS=1 — | 3.0 | 3.6
ROM R [H] — — 2273 2.5 |2.778
trer e — |FWERTS=0 — 32|39 | ms
IAP SRFRHT 1A — |FWERTS=1 — | 37 | 45
Er | AT ANE — — 100K — | — | E/W
trerp | ROM G AR A7 15 ] — | Ta=25°C — 40 — | Year
tacrv |ROM BIE I [H] — MRS CafE | — — 32 | — | 64 | ps
##% EEPROM 7738
tEERD ‘liﬂﬂ‘ [f1] ‘ — ‘ — ‘ — ‘ — ‘ 4 ‘ tsys

Rev. 1.41 19 2025-02-21



# BSS6D20CA
HOLTEK 20-Key 75 A/D #/ Flash % /5 %]

\ M
= 5 = B | BB BA | B
s # — P R #BE &KX B
o — |EWERTS=0 — | 54 | 66
G E] (TR — |EWERTS=1 — | 67| 81
tEEWR — |EWERTS=0 — |22 27| ™
I 1] ( U . |
ST (U — |EWERTS=1 — | 3.0 ] 36
‘ — |EWERTS=0 — 132139
7N /\E‘
terer | BRI (] — |EWERTS=1 — 37 | 45 e
Er |HAEM AN — — 100K| — | — |E/W
teero | ROM $0Hf (R 4211 7] — |Ta=25°C — 140 | & | Yer
RAM ¥R %
Vor | RAM U (47 0% | — [ FARIRER | 10 | — [ — |V

VR LR EE A B ) R G0 R BRI, IE 750 ROM SE I 1A] tactvo
2. “B/IW” Ko/ 5IREL

LVR/LVD B S 435 M

Ta=25°C

" M 14
= = Fy | & v
raa=s S — s =N IR N --L (v

LVR ffife, HIE®EF 1.7V | 5% | 1.7 | +5%
LVR fiifif, HJEEF 19V | 5% | 1.9 | +5%
Ve |[{REEEAHE — |LVR ffifi, HJEIEF2.55V | 3% | 2.55 | +3% | V
LVR ffifig, HJEESE 315V | -3% | 3.15 | +3%
LVR ffRE, HJEEFE 3.8V | -3% | 3.8 | +3%

LVD 1#fg, HEIEEE 1.8V 1.8
LVD fiigE, HEEEF 2.0V 2.0
LVD 1#5E, HEIEE 2.4V 24
. LVD fiige, HELEF 2.7V 2.7
\Y% A 0 — : -5% +5% | V
wo - fRAR AL LVD flife, HJEEEE 3.0V °1 30 °
LVD ffifgg, LR 3.3V 3.3
LVD fiigE, HIEELE 3.6V 3.6
LVD ffige, HEIEEE 4.0V 4.0
. 3V |LVR f#igg, LVD f#igE, — | — | 10 | pA
N7y
Liveovn | AR HLI SV | Vive=l.9V, Viyp=2.0V — 10 15 | uA
tivos | LVDO £ 5E I ] — |LVR ffig€, LVD off — on — | — | 18 | ps
FEAE LVR BRI | .
FEAE LVD AW R

t _ N — — 60 120 | 240
P g R ] Hs
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BS86D20CA #
20-Key #8#5 A/D % Flash % 5] HOLTEK

A/D ¥R S

Ta=-40°C~85°C, F&IEH 4 1
me s — ’m“‘f“"’::; B |88 BA B
Vop | LAEHJE — — 1.8 | — | 55 A
Vabi BN R — — 0 — Vrer AY4
Veer | B HIE — — 18 | — | Voo | V

SAINS[3:0]=0000B,
1.8V |SAVRS[1:0]=01B,
Vrer=Vpp, tapck=2.0us

2V |SAINS[3:0]=0000B,

DNL | JRZthiorin 3V_|SAVRS[1:0]=01B, 3 | — | +3 |LSB
5V | VRer=Vpp, tapck=0.5us

1.8V | SAINS[3:0]=0000B,
3V |SAVRS[1:0]=01B,
5V | VreF=Vbp, tapck=10us

SAINS[3:0]=0000B,
1.8V |SAVRS[1:0]=01B,
Vrer=Vpp, tapck=2.0us

2V |SAINS[3:0]=0000B,

INL AELE PR AR 22 3V |SAVRS[1:0]=01B, 4 — +4 | LSB
5V | VRer=Vbp, tapck=0.5us

1.8V ISAINS[3:0]=0000B,
3V |SAVRS[1:0]=01B,
5V | VrRer=Vpp, tapck=10ps

1.8V | EH#, tapck=2.0us — | 280 | 400
Iaoc | A/D AT REAIESM I | 3V | EHE  tapck=0.5ps — 450 | 600 | pA
5V | LK, tapck=0.5us — | 850 | 1000
. 1.8V<Vpp<2.0V 20 | — | 100
tanc | £F P 3 2.0V=Vps5.5V 05 | — | 100 |
tonast | A/D F 2% On-to-Start I [i] | — — 4 — | — | s
tabc AD %jﬁ% E U N — — — 16 — tabck
(L35 SRR AR I 8] )
T 22V S, PGAIS-1, — 250 500
Irca  |PGA fHREMIAYI IR 3V PG/&GS[l:O]=OlB — 1300| 600 | pA
5V — | 400 | 700
2.2V Vsst0.1 Vop-0.1
Vor  |PGA K% sk e [ 3V — Vsst0.1| — |[Vpp-0.1| V
5V Vsst0.1 Vop-0.1
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HOLTEK i ’

BS86D20CA

20-Key ##5 A/D % Flash 2 /4]

, MR 24
%S B : B BB Bk B
= Voo £ 8 .
_ |Vop=2.2V~5.5V . .
Vri=Vearer (PGAIS=1) 1% 2 1% v
X Vpp=3.2V~5.5V
L Xl — _10 o
Ve PGA [ 32 LT A Vri=Vearer (PGAIS=1) 1% 3 +1% v
| Vop=4.2V~5.5V o .
Vri=Vsarer (PGAIS=1) 1% 4 1% v
3v [Hai =1, PGAIS=0, |Vst0.1| — |Vpp-14| V
Vir PGA iy \ HEL RV FHXTIE 25,
SV | 4a25i8 2 < 150, Vsst0.1| — |Vpp-14| V
AESE B EE SN
Ta=-40°C~85°C, &k A4 i
. iz & 14 - = N
B S o P =\ KR =3 <X (2
Bandgap Z#{# 5EHY
I ” ; ) — —
BOREF | pi 41 b1 975 5.5V 25 35 LA
PSRR | HoL 35 o T 08 o Ta=25_C, VrippLe=1Vpp, 75 - o dB
friprLe=100Hz
A SRy Ta:zsoc’ %ﬁ%‘jﬁ%jﬁ;
A u,, _ _ _
En %G £-0.1Hz-10Hz 300 HVRus
Isp | RHLHR — VBGREN=0 — | — 01| pA
tstarr | JA SIS [A] 1.8V~5.5V | Ta=25°C — | — 1400 | pus
V¥: Veorer BUE A HE A/D #Ha 8% PGA i NE 5.
I’C BB S 4F %
Ta=25°C
o MK 54 - - .
%e S Ve ‘ oy BN BB SK | B
— | B LB 2 — | — |MHz
2 /e =1 S 1
pOAREROL QOO M ™o h RoatsniinZdl | 4 | — | — |MHe
; — ARG EE | 4 | — | — |MHz
12C
— | LB 4 — | — |MHz
2, i x =1 ) A
PO GORHD I [ o 4 Rgonteniim s | 8 | — | — |MHe
— 4NRGHEREZEE | 8 | — | — |MHz
PR — | — | 100
f: SCL I i % 3V/SV E kH
SCL AR Pt — — 400 z
o FrofERL 35 | — | —
tsc SCL e 5 He SFE ) [ 3V/SV b
SCL(H) l:Fl—.J m@*%ﬁ 0.9 — — us
FrofErE 35 | — | —
t SCL i HL - B T 3V/SV
SCL(L) T EM T H] l‘;%ﬁﬁ%ﬁ 09 — — us
Rev. 1.41 22 2025-02-21




BSS6D20CA #
20-Key ft#5 A/D 2 Flash £ /1] HOLTEK

#e s —PRER CYSPEIF T
trace | SCL 1 SDA FFEVRHIE | 3V/5V ggﬁii —— 01"334 s
twse  |SCL 1 SDA LTI | 3V/5V Egﬁii —— 01.;4 us
tsuspa) | SDA $HE 2 7 e il 3V/5V Egﬁ;ﬁ 06.215 ——— s
tuspa) | SDA EHE R FEFI (7] 3V/5V — 01| — | — | ps
tvospa) | SDA HHi A & ] 3V/5V — — | — 06| ps
tsusta) | START 4k {4 3L 1] 3V/5V ggﬁ:ﬁi 3 Z ——— s
weny |START it (RinI | svisv PO e
tsussto) | STOP 4 FF4 I ] 3V/5V Egﬁ;i 3 2 ——— s

e A EPIhRE AR AR E, PRS2 TR mE R LR

1 1 1 1 1 1 1
traLL > |<— —>| I<— trise | | |
|

S R — A

|

SCL | |

| | -l | |

I I tscuw) tscim) I I I

| | | ! | |

I tusta) | tvoison) | | tsusTo)

! : I<->: thsoa) !4»! !4-»! tsu(spa) “ | :
SDA LN / i N i ) \ Y

| | | | | A\ I

| [ | | 11 | " | |

tsusralaml | I I
I*)C Bt &
RSN
Ta=-40°C~85°C
, Mt 4
e 2 : B B BA B
Voo &1 ) )
Vror THEAHEE — — — | — ] 100 | mV
RReor | - HLE AL HL 2 — — 0.035| — | — | V/ms
tror Voo PRFEEA Veor )i /N (] — 1 — — ms
Voo
A
tpor » RRpor
Vpor
» Time

Rev. 1.41 23 2025-02-21



i‘bﬁ BSS6D20CA
HOLTEK 20-Key 75 A/D #/ Flash % /5 %]

Rt

W HB R Ge 4 F 72 Holtek H7 HLEAT RUFIERERI EZEA R .t RH] RISC 4544,
R HLEAT s S A P RE R o SRR ZR T 3, 48 2 3RO
PAT RIS AT, RS ER T BbR AR 8 & 2 — NMEL AL, e KE
I bR HESR & B AR A ARAE 0 IAE — BRI S 8 AL ALU 25
BAEP A M, ERREREHE. BHEE. B0, H. BRI
SCEETIRE, 10PN F 0 dE AR U 2 DL I 2o a3 A ALU (175 20 AT 4L . A2
AT e E B A s P S L, HOT DL E kA S k. SR AR A7 as Sk Ty
ARNEEFREE, BOR AR SRR A BOR T SERE AN RIS PE ) /O M1 A/D #2H R 4
I, A E RN o S A LG T TR AR AN OB A 7 1R 42
Hle

B AR K e 2 4

F RGN B HIRC. LIRC B LXT #R¥7 a3 2 4t, #4108 T1~T4 PUA~ 8
PEARAEESK F. E T1RE, P A shin— 9N — 25 5 4.
PR IS B] T2~T4 SERRIRRGAIBAT ThRE, DRI, —A T1~T4 B8R & 3R e — A
R4 M. BARIES FINBUR AT KA IES R FR 4 A, (H8 R B K245
M2 ARUEFE 27— 82 B A BE AT . BRAEFE P T 5038 10 Y 4 s
WP FE 7 R R BBk S, fEIX RGBT 48 200 75 B 2 — MR 2 A BRI I 1] 2e
1T

WIRIe &3 W 2532, BBk SR 2484, IR ZHANE L 7 68 52 %
BAPAT. B AN A R R R FE P S F — AN B B sz s Wk 4 sl i
R HE, S — AL SL bR AT 4 > ah e, R P 5 25 iR A4t
FE BRI 8, 0 A AE PAAT R T S SR A 77 % 4D B A

fevs | | I I
sysemaioa |\ L\

| I | I
Phase Clock T1 f \ J \ J \ |
I I I I
Phase Clock T2 | } \ | / \ | / \ |
I I I I
Phase Clock T3 | | \ | / \ | / \ |
I | | |
Phase Clock T4 | / M / \ / \
| | | |
Program Counter [ PC X PC+1 X PC+2 )
I | I I
o Fetch Inst. (PC) I I
Pipelining |
Execute Inst. (PC-1) Fetch Inst. (PC+1)
Execute Inst. (PC) Fetch Inst. (PC+2)
Execute Inst. (PC+1)

RGBTk 2

1 MOV A[12H] | [_Fetchinst 1 | Execute Inst. 1
2 CALL DELAY Fetch Inst. 2 | Execute Inst. 2
3 CPL [12H] Fetch Inst. 3 | Flush Pipeline
4 : Fetch Inst. 6 | Execute Inst. 6
5 : Fetch Inst. 7
6 DELAY: NOP

EiRC

Rev. 1.41
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BS86D20CA g‘h&
20-Key #4715 A/D &/ Flash £/7 4] HOLTEK

T HER

HERK

TEREFPHAT ], FEF i e R AR 17 N — DN EPAT I FR S ootk BR T “IMP”
Al “CALL” 84 75 BB HE 2 — N ARE S R FR AR s bk 2 4, & SRS
FBAPATER LG BN —. RARALK 8 47, BIFTIE AR TH ARG 715 75
174% PCL, WUBH P EEEE.

AT S AR B B S RN, kSR A . TRRF IR ik
SALEE, HRHLE AR AT 5 B A M bk B R A A RS R AR IR, T A4 Bk
a4, —HABRE, E4RHEASPITH ISR N~ B auass, m
B — AN 2S48 2 A R B

FERF it ER
=FET K=% (PCL)
PC12~PC8 PCL7~PCLO

EFit#Es
PR RS, BIRE v s AR5 B A7 4% PCL, ] LUl I A% 451,
HeRn M ES N F e, B EES NI T4, —MEF
TRk v] HAEPAT, AR R AR R A ), Bk BRI FE A it 4 1)
MR, BP 256 ANMEME A HIBEYE N, IR — MR T BN EHAT R, 24
A=A A BB KT o] Ry B AT S, PCL A
AIRE S AR Pk, DRI R ZERA 1 TR 4 JE

HER A — MRFIRRIAE ], AR R TH R PRI E . 2R AHUE 8 2
Hitk, HERREEAREWE A A RIER SRy, W H SRR TR A R
AHNK. TR HHER TR (SP) MBLE R, FIRERRATT S . £ RF
U FH S Wi R S5 I, RE R TR B B AR AN RIS R R P B P
Wi 5 25 RIS, 3R (A1 4 (RET 5% RETI) A2 5 v Hods MHERR o =057 75 21 LLRT
MHE. H— MR EAE, HERIRERAR AR T

R HERR i, HAARBRR A A, TR NE SRS S S UE AL, (B P R
Ketggiil . SRR ET > (04T RET 8 RETI ), HHIWRREglme B . XM
PURE P e v 3 187 B 10 7 VAR I HE R e tH o SR BIAEHEARR 236, CALL #5219
SRPTCAAT T ARt o {0 P A 28 G A i L TR R A, BRDAIX
I RE BN B RIRE R 70 SCHR 2 PAT HE R

AERGH Y, U ANE AR IORE P TR U =~ 2k

Program Counter

Top of Stack | Stack Level 1

Stack Level 2

Stack

Pointer Stack Level 3

A 4

Program Memory

Bottom of Stack Stack Level 8

BEARZEBT - ALU

BARZ R PP R EEN D, PATIRSET A ARMEEIZH.
ALU BB T LR B 28, AR R TR S E TR B2 E AR 5 12H

Rev. 1.41
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# BSS6D20CA
HOLTEK 20-Key 75 A/D #/ Flash % /5 %]

BeAE, RS RAEIE S E A7 2%, % ALU THEBERER, Al RE S BT
FEA B BRI B2, AR R PR T 748 2 R LB 9 A DL R X e g AR,
ALU Frie i DiRean T -
o HARIZH:
ADD, ADDM, ADC, ADCM, SUB, SUBM, SBC, SBCM, DAA,
LADD, LADDM, LADC, LADCM, LSUB, LSUBM, LSBC, LSBCM,
LDAA
o WiRIZH .
AND, OR, XOR, ANDM, ORM, XORM, CPL, CPLA,
LAND, LANDM, LOR, LORM, LXOR, LXORM, LCPL, LCPLA
o EhiisH:
RRA, RR, RRCA, RRC, RLA, RL, RLCA, RLC,
LRRA, LRR, LRRCA, LRRC, LRLA, LRL, LRLCA, LRLC
o iofs 1T 35 i -
INCA, INC, DECA, DEC,
LINCA, LINC, LDECA, LDEC
o 73 HIT:
JMP, SZ, SZA, SNZ, SIZ, SDZ, SIZA, SDZA, CALL, RET, RETI,
LSZ, LSZA, LSNZ, LSIZ, LSIZA, LSDZ, LSDZA

Flash 27 7% 23

A

T Py A7 i s R AE TEOH P ACKS BB AF R P o REFP A7 4% 09 Flash 2R B Wk 7]
PAZ R E S gt J7 AT A A — o R AT R BB e A 2 0 R L
Gife TR, SRR R LSO R SR 1 0 R AT T AR B BT -

FEFAT it e B N 8Kx16 7, FRFPA7 fifias AR Pt 2 deok Sk, b sy
Kt RN o B kg v] DLBOE FERE P AP AR I AR T bk, A
BEFRT .

000H
Initialisation Vector

004H

A< |Interrupt Vectors =z

03CH

)
(¢
))
(4

nOOH
Look-up Table
nFFH

1FFFH 16 bits
TEFFTRfiEsRLEM
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BS86D20CA g‘h&
20-Key #4715 A/D &/ Flash £/7 4] HOLTEK

FFREE

RE 7 A7 1 o A 70 % 28 3t I R B P 0 G S R oR I N 0 SRR R R 3 bk
0000H s Fr B AL & HIFE PPl datiht . 8 BALZ J5, FEFP R B 21X A ik
FHIFIRHHAT -

'R
T FPA7-fifi # o BAE AT bk #80] DLSE SCR— A3, DUEAE A7 18 8 O Bodls . (1
RIS, RIEIRETLAVEATOE, HJ7 FORR A% BB A R AR R B 27 17 3
TBLP #1 TBHP H1. X EL27 4785 8 SRR B b .
FEBUE e RABARET 5, BHREAF % 4% [m] A2 Sector 0, M K g w] LUE A Wl
“TABRD [m]” 8¢ “TABRDL [m]” %545 470 5l WFZ 7 A7 o 2 R 10 an A7 1
& [m] 2T H & Sector, M HE AT LS 41 “LTABRD [m]” B¢ “LTABRDL [m]”
LR I MR P A AR AR I . IR LR S PAT I, FEFP A7 Gl s vh R A 2
AR, A ARIR B8 T 35 i 4 8 B8 A7 0 2 [m], T 7 A7 4 Hh RS 2
T, Wk A% 2] TBLH Rk &5 /725 o
TR ARG T/ B
Program Memory
Last Page or
TBHP Register :I g Data
TBLP Register g 16 0lts
[
Register TBLH Usgez?eslfecrted
High Byte Low Byte
S eh ]

DL G491 15 BH 26 4 F8 1 RN 28 48 B0E an 4] 1 s SCRI AT o X AN 718 F 10 36 4%
AR FH ORG th15 A i R fE 1R g 25 h. ORG 84 I “1F00H” & If] [ Hb b
& SK P 1R 2 v i 5 — T AC Bh M bk . R AR IR EHIK 15 R A2 2 VT UE 1B ¥
N 06H, 1% AT LRAE ML HE A% 152 B 55 — B B0l AL T 72 )7 A7 it #s Hh kb 1F06H,
Rl J5 — DL g M bk 5 A 28 /S ANkt . [EAEEAZ, B4 “TABRD [m]” 5k
“LTABRD” 54 #ifH, WM L% F5 ) TBHP 1 TBLP #5 & k. 781X
ATk, RREEAER RS TE, M “TABRD [m]” X “LTABRD” #&
SHBATI, A2 B3 AL L F] TBLH %1758 .

TBLH &Ffr#s A / i 5% 17a%, HeeE LM, & XTI BRESIET
A FHRAS IR S, BMAZERERY . FHEESEIIES, THRSER
AIRES AR TBLH M, 25 Bl 5 78 EF2 7 B R A X AME, W& kAR,
R] 1M S 3038 G [ Bof e ) R AR BN AR 4 o ARIMTE S 2 vl 5 2 S8 [ 4o FH 26 4%
BEHLAE & ARG ), WAEBATARAT 72 7 R A ER &0, TP %56
ﬁ%,%%EE%%%%%S%%W%%%é,W%Eﬁﬁﬁéﬁﬁfﬁmﬁ
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# BSS6D20CA
HOLTEK 20-Key 75 A/D #/ Flash % /5 %]

RAGIZEIEFSEA

tempregl db ? ; temporary register #1
tempreg2 db ? ; temporary register #2
mov a,06h ; initialise low table pointer - note that this address

is referenced

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

mov a,lFh initialise high table pointer

mov tbhp,a

tabrd tempregl ; transfers value in table referenced by table pointer
data at program memory address “1F06H” 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 “1FO05H” transferred to
; tempreg2 and TBLH in this example the data “1AH” is
; transferred to tempregl and data “OFH” to register

; tempreg?2

org 1FO0Oh ; sets initial address of program memory
dc 00Ah, 00Bh, 00Ch, 00Dh, O0OEh, O0OFh, 01Ah, 01Bh

EL&RR - ICP
Flash BYFE FP A7 il 2% B A P 8 ) ok () — 08 Fr AT R e O B T AiE 2. 53 41
Holtek B A HLFE ML 4 e 7Rk Be 720, P gk AT i e sk sk 40 5 e
SE )RR LGS ) LS AR — AL ) e, e I BB T AR PP O B B AR P R 'S
TETC Tt B EE HT3 NG0 B D0 R 7 (8 PR R e N BT AR
Holtek Flash MCU 53¢ 2% 51 JHIXH B R U0 1

Holtek (%R 23 5| IR FR | MCU 7ELL BRI A TR IhgE
ICPDA PAO FATHIRE / Hohk ek
ICPCK PA2 R AT A
VDD VDD M
VSS VSS Hhy

REF A7 fifi 5 v] LUE L 4 LR D RBEAT ok . Horh — 20 0 A T HR 8547 N 3
s b, SRR TR AT B SRR IS A TR AL . O AR 2R S K TR
A5 P U WS SRS (O A L, R R 1T 255 SRR it

Bk fE R, FH P U £ ICPDA 11 ICPCK X AN 51 B AT 3% 4 22 o e i
f o
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BS86D20CA #
20-Key #4715 A/D &/ Flash £/7 4] HOLTEK

Writer Connector MCU Programming
Signals Pins
writer vOD | O VDD
icPoA| O PAO
icrek | O PA2
writer vss [ O Vss

To other Circuit

e o eV BB A . A ORI E A UK T 1kQ, O RAE N L AUN T InF.

A Bt - oCDS

EV S HH TRV E. b EV & 348 EiE 2 #E (On-Chip Debug) H T
JFR R R szhr e F LR B 7 A EERIhEE T, EV O H AR A
MUEDfE EILTFRMFAR . H ¥ OCDSDA Al OCDSCK 5 %4 & Holtek
HT-IDE H & L H, MIsZE EV & 5 X s2br i /LA £ 5. OCDSDA 5| Bl A
OCDS #¥# / Huhi- % N\ / i B, OCDSCK 5l i OCDS It 4fim A, 24
FHEV & 347 R, S2Br A AL OCDSDA F1 OCDSCK 5| i L i1 H e 3 A
NRE AL, HTF XM OCDS 515 ICP 51 3L AT, IR b A 26 e s sk 47 P A
Flash 17 fif #% e % 51 . 5¢F OCDS ThRE I 4418, 1552 “Holtek e-Link
for 8-bit MCU OCDS & JH T 1t

Holtek e-Link 5|BZFR | EV it 7 5| BI& R IfiRE
OCDSDA OCDSDA B AT EOE / b / F
OCDSCK OCDSCK Fr B B
VDD VDD 2
VSS VSS Hh

4N ARIE - IAP

Flash BFE P A7t 2848 T F P AE R — 5 i B R P AT B S 2. B 7 LA 3L
) TAP ThAEAE FH F A] LA 5 Hh%t Flash 72 7 770 25 HEAT 2 IR FE. TAP ThREm
CLIE L Py [ AT RE e IO BB 3T, T C R AN R AR B PC. ILAL, TAP #2118
i 1O 51 BAT DL BONAT A SR S P, a0 UART . S&F B 44, F
AT PLIE$F Holtek $RAIL A RAS 5B 5 H 21 8 BB 844 AR 245 B 7 d ey s
L IAP [EHFEF

Flash Ff&831% / X/

Flash 17 i e LAUUN BALEAT I / S#AE, L7 b AT B A . TR/
B NG RNy 32 50 TR, AT B ANBRAE i e AT HE R
E.

Flash f7fifi 4545 / 5 DB N RERT CFWEN A7 2 iR B =, iz & e

Er G ANEHR R “SANEMER” - FWT AT REIEARERF, JFRRE AT
FPRAS. Mz MR Y BRI — AN SR, S5 ANRELRE %
Bk S %
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# BSS6D20CA
HOLTEK 20-Key 75 A/D #/ Flash % /5 %]

Bt BRI BB KT 0. FRDEN A/l TR AEEE e,
FISETEL 8 B FRD ORI S0 SRR et BRERORS . 4 h
48 A BB

B®1E &30
bR 2%/
EPN 32 F /IR
B 1%/
T UK/ = 5N K/ =32 7,
IAP 2{EA&
I FARH FARL]7:5] | FARL[4:0]
0 0000 0000 000
1 0000 0000 001
2 0000 0000 010
3 0000 0000 011
4 0000 0000 100
5 0000 0000 101
6 0000 0000 110 Fric Huhl:
7 0000 0000 111
8 0000 0001 000
254 0001 1111 110
255 0001 1111 111
T1FS fntth ik k%
Read Data Word to FDOH/FDOL Write Page Data to FDOL/FDOH
Flash Memo (32 words/page)
v P ad Flash Memory
PR =—F == Wmm == — FARH/FARL =FA12-FAS
=FA12~FA0 P~ T T Pagen T T |
Write buffer addr. ﬂ
| FDOH | FDOL | =FA4*FA§ 00000b
Note: “m"” is specified by FA12~FAQ CLWB —> Write Buffer i
11111b
| FDOH | FDOL |

Note: “n” is specified by FA12~FA5
Flash 2188 IAP i / 54544

BB

BT 5 A BRI 5 N0 B I 7665 A MOBUR . BELS47 Flash 77 558
i /5 AP IR RE Flash 778 2008 / S0AEIR ., 4 W85 AU EARA
8 5N . BILE FC2 %1750 i CLWB fo] LU 5 AZE %
ELG CLWB i LA RE I 5 NI SHR R, 5E AR 1400 2o WA F1 5038 %
ALV S N B8 S TS AR 2 MO BRI, 515 B CLWB
KSR
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BS86D20CA #
20-Key #4715 A/D &/ Flash £/7 4] HOLTEK

HNEMREI KN N 32 7, BRI KN 5ANEPE L 5776 2k
K7 FA12~FAS5 38 %€ /) Flash 124 2% Uk AE AR . 5 \F FDOL #1 FDOH 27 4F
BRBE SR 5 N E . 45 NBUE B & s 7% FDOH, 2
fEAFAEAE B /AR T AR A7 as N BRI 5 N2 “ 5 NZEpP8s” , FE{E Flash
Tt e ht F shn—, 2 Ja#r stk 24 28 2] FARH F1 FARL Ml 25 77 2%
Y Flash £ 28 Huhil 25 G4 w7 v o bk, B 32 i 50A 11111b, HibkbE A
LRGN, FREAE TN A S Nk, I T B E AN I T A T g
1T | SRk,

BNREFERGE, S EERENE . TR, WREE X SRR
5 N F Flash 77t 2% AR AN IER R, 78N HE P FaiE S A g e,
TE5 NG S s F 2 5 BB B N .

IAP Flash i2F 7525 F 7788

IAP Flash 72 /7 /7t 5 A AN HLHE 25 A7 25« DUXT 16 37 5088 25 7 2 1 = A4 1 27
1748, XELZFAFERHAALT Sector 1o i HubE Hdf A4 il 25 A7 25 0] LASZ LG
Flash 77 #3511 16 S B S /E. XA FAF 845 6] T W40 Flash 72 7 17 fi%
WA EE, BIHbhE 2547 2% FARL A1 FARH, #U3E 2777 %% FDnL A1 FDnH, #24)
24179 FCO. FC1 F1FC2.

HFes i

AR 7 6 5 4 3 2 1 0
FCO |CFWEN|FMOD2 FMODI |FMODO|FWPEN| FWT | FRDEN | FRD
FC1 D7 D6 D5 D4 D3 D2 DI DO
FC2 — — — — — — | FWERTS | CLWB
FARL | FA7 FA6 FAS FA4 FA3 FA2 FA1 FAO
FARH | — — — FA12 | FAll | FAl0 FA9 FAS
FDOL | D7 D6 D5 D4 D3 D2 DI DO
FDOH | DI5 D14 D13 D12 D11 D10 D9 D8
FDIL | D7 D6 D5 D4 D3 D2 DIl DO
FDIH | DI5 D14 D13 D12 D11 D10 D9 D8
FD2L | D7 D6 D5 D4 D3 D2 DIl DO
FD2H | DI15 D14 D13 D12 D11 D10 D9 D8
FD3L | D7 D6 D5 D4 D3 D2 DIl DO
FD3H | DI5 D14 D13 DI2 D11 D10 D9 D8

IAP 7258515

e FCO F758%

Bit 7 6 5 4 3 2 1 0

Name |CFWEN | FMOD2|FMODI |FMODO | FWPEN| FWT |FRDEN | FRD

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 CFWEN: Flash /A g5 / 5 W REH Re 21 {7
0: Flash /7845 / S IhREFRAE
1: Flash 77 8842 / 5 Thag O (d Ag
AL SRR IS Z 0, Flash A7l 2845 / SIhAePRAL . ERIZAANRE BB
RIFER, MIZAMEES 17 Ao{FaeiE/ 588, AL H T4878 Flash {7
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HOLTEK i ’

BS86D20CA
20-Key ##5 A/D % Flash 2 /4]

Bit 6~4

Bit3

Bit2

Bit 1

Bit0

PR B INREIRGS . T E A7, FFOR Flash fAE#8 45 / 5 The i i ge,
WA N 0, Fzx Flash 120 2882 / 5 IhREMR RS .
FMOD2~FMODO: Flash f£fi# ge e ik £

000: S5 AR

001: TUEERRAR

010: fR

011: i

100: {484

101: {48

110: Flash f7fif a4 / 5 gEA =

111: £
X JUNE T i #% Flash f7i 25 R ERE 0, B AEATIE / 5 Flash /7625 54
2RISR I BE “Flash 152848 / SRR .
FWPEN: Flash {70 3345 / 5 (& e FE 7 fith & 47 i oz

0: ¥/ 5 HEREFE 7 R ul i & 52 5 I 253

1: #/ SAREFE w2 BLFE 5 52 I 83 T Uit it
%A T J5 5l Flash A7 83458 / 5 A G AT 2 AN B i 38 o A el S AR 2 B
2 P A I R IR S S R . TR AE FWPEN B & )5 RS N E B
J#%1 %] FDIL/FDIH. FD2L/FD2H 1 FD3L/FD3H %17 7%
FWT: Flash 77 2% 5 N #I47

0: AJH3) Flash 7766 5 ANFE7 LS NFE 7 58 Ak

1: JA3h Flash 7788 5 AL P
AT R E 24 Flash /76528 5 NAE 45 5 FRIEH5 2 .

FRDEN: Flash 17fiff #5152 H A GE AL
0: BREE
1: ffifE
AL Flash £7i s S AT AR, 7EIMAT Flash A7 fif 4 130 B4 2 B 75 1 s 2
o A ULATIE ZNZE I Flash 7745255 BB AE o
FRD: Flash {7fifi #5152 3 47
0: A3 3)) Flash A7 fifi 28152 HFE 7 Bl st U R 58 Ak
1: JH3) Flash f7-fif 2% 32 H A2 7
U EEE S, 24 Flash £76if 2% 52 AR )7 45 o G IR 2 .

V1. ER—%454 1 FWT. FRDEN 1 FRD 7 AT A% E R “17 .
2. TR fous W BHEEPATIE R S B 1ERT AR 2 .
3.4, S IMERIIESIE, CPU MIGRIERE L.
4. R BEUE S E RIS E G A A AT e R

e FC1 553

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: A AL

M B NRFEAE “55H” BNZE A, Rl AN RAE SRR
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BS86D20CA

20-Key #8#5 A/D % Flash % 5] HOLTEK #

o FC2 H7578%

Bit 7 6 5 4 3 2 1 0
Name — — — — FWERTS | CLWB
R/W — — — — — — R/W R/W
POR — — — — — — 0 0
Bit 7~2 KESN, N “0”7
Bit 1 FWERTS: ZEBRHS [0S N B A& 547
0: HEFRISTE N 3.2ms (trer) / B AR TEN 2.2ms (trwr)
1: 4EBRISEIA 3.7ms (trer) / 5 AN 3.0ms (trwr)
Bit 0 CLWB: Flash {7fifi #% 5 NG as i Bz il A

0: AJABHIHERS NG h S P 3R R 7 258 ik
1: JHBNERE NGRS
SR BB B, SiE RS NG AR P 8 A S % .

e FARL EHF#%

Bit

7 6 5 4 3 2 1 0

Name

FA7 FA6 FAS FA4 FA3 FA2 FA1 FAQ

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

FA7~FAO0: Flash 2717 fif#5 Hibik bit 7 ~ bit 0

e FARH &7

Bit

7 6 5 4 3 2 1 0

Name

— — — FA12 FA11 FA10 FA9 FAR

R/W

— — R/W R/W R/W R/W R/W

POR

— — — 0 0 0 0 0

Bit 7~5
Bit 4~0

KEX, N “0”
FA12~FA8: Flash 7277 fifi #s Hulik bit 12 ~ bit 8

e FDOL FH 722

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: 25—~ Flash {75404 bit 7 ~ bit 0

TE B S O 1 #odl % 47 2% FDOL %8 R REA7 i /£ FDOL %5 77 &%, AR
LSRR VASP NS 3U
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HDUEKi’

BS86D20CA
20-Key ##5 A/D % Flash 2 /4]

e FDOH FH 7738

Bit 7 6 5 4 3 2 1 0
Name D15 D14 D13 D12 D11 D10 D9 D8
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 D15~D8: %5 Flash {7 285 bit 15 ~ bit 8

VERCME N 8 A B 21 w7 £ 75 7 8% FDOH I, 7% 7F FDOH Al FDOL #F
AN 16 AL B RN N E] 16 625 N 2%, B Flash f7fif 28 1ok 2547
2% FARH F1 FARL FJN 2% H shiin—.

FDIL 758

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: 5 /> Flash 7#fi 23 503 bit 7 ~ bit 0
e FD1H &773%
Bit 7 6 5 4 3 2 1 0
Name | DIS5 D14 D13 D12 D11 D10 D9 D8
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 D15~D8: %5/ Flash 17 #5504 bit 15 ~ bit 8
e FD2L E77:%
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: % =" Flash {#fif 2 54 bit 7 ~ bit 0
e FD2H % 777%
Bit 7 6 5 4 3 2 1 0
Name | DIS D14 D13 D12 D11 D10 D9 DS
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 D15~D8: % —/> Flash f7-fif#5 24 bit 15 ~ bit 8
e FD3L F7&E:5
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: VU4 Flash {7t &5 £3# bit 7 ~ bit 0
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BS86D20CA

20-Key #8#5 A/D % Flash % 5] HOLTE K#

e FD3H FH77:%

Bit 7 6 5 4 3 2 1 0
Name DI5 D14 D13 DI12 D11 D10 D9 D8
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 D15~D8: #5PU/ Flash 771 2 5 bit 15 ~ bit 8

Flash 712518 / 5RiE
FETFAG BB Flash 77 ifi#5 L, 56 1 f# Flash A1 4848 / SRR ERAE IR ),
M 225 R BEATREF T R, LA OR TAP TUREHE / 5 Flash f7fif 4 A & 5
HrIER .

Flash #2518 / 5RIZ LA

L.

JoJR B “Flash 77 4345 / SREAEIEF 7 o 24 Flash (#4845 / 5 T RE LI
BEJ5, FCO 77 f7#% i) CFWEN &> i Hzh B &, N A 3T/ 5
Flash f7fifi S3#4F . PR BESH “Flash (A8 | SHERIERT -

. BCE Flash £/t as ik fig € 2RI UL, bricHdl, SR/ HRERILTT.

T OUEERRERAE, 1561 B FARL 1 FARH 77 785 >R 48 2 21 R T A 4 b
fib, AR H MEEEIE S FDOH % /78 kbR ic k. &5 A —MEEHE 2
FDOH Z7 f74%, Uil B ahin—. 24tk 3 2005 )4 5 7 oKk,
B 111110, skl A fE 8 I, IR A I T B m — Dk, RS Bl 2
FDOH &4 1 ARicHiht, X — 4 AT DL & EER ER Il Lt it ik .

A S BR BT, TSR A TABRD 48 4 BEAT B BUOIR LE XY 2 BN

“0000h” , UEREEERAS IR [BD IR 2 R —IK.

4. GANHHEE R, FHARIES S “Flash fFtlas HARET” o

. K H] TABRD #§ 4 BEAT S HUF LEW 5 A Sm 2 5 1R 8, WEREAAKI), &

B CLWB Ay “17 Jkk “S NG e fHREDPE 4, HEHAMFYE.

CFERCATT TR/ SRR A, MRS/ SHET, AITERR CFWEN AR ARER

“Flash f7fif &85 | SAERER o
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HOLTEK i ’

BS86D20CA
20-Key ##5 A/D % Flash 2 /4]

Flash Memory
Erase/Write Flow

\4

Flash Memory Erase/Write_
Function Enable Procedure"’
(CFWEN=1)

A4

Page Erase
Flash Memory

l

Blank Check
Page Data=0000h?

Flash Memory .
(Page) Write Procedure”’

Set CLWB bit l

Verify
Page Data
Correct?

Clear CFWEN bit
Disable Flash Memory
Erase/Write Function

\4

END

Flash F1i%=518 / BiRiZE

TE: * “Flash f7# 83858 / SAERERET” M “Flash fEA# 8 S AR WAL E Y.
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BS86D20CA #
20-Key #4715 A/D &/ Flash £/7 4] HOLTEK

Flash 7712518 / SEREIZT

Flash 77 i 384 / "5 (6 AEBERUE 4 1 A RYY Flash 175558 14 25 K BE42 5 M5 84T
YERFRG. PP A (RS Flash (RS0 | SI0RE, A AR IAP 1217 5k
Tk Flash 77 S50 -

Flash 771%8348 /| B{FaEIEF AR

1. S NHUE “110” £ FCO %72+ ) FMODI[2:0] £, #£#% Flash f#fifasd / 5
R

2. % HE FCO Zifias T ) FWPEN £ 4 “17 , J23) Flash 176 2548 / ST REFEF,
IS PR R A 2 B 2 T Bl P 5 R A

3. ¥ FH & W6 2 AE FWPEN £ & & 5 RUERIE A IE 7 2088 )7 41 2 FDIL~FD3L #1
FD1H~FD3H #4788+, 4l 5 %1)% N A FD1L=00h. FD1H=04h. FD2L=0Dh.
FD2H=09h. FD3L=C3h. FD3H=40h.

4, — B R ER TS50, B 5 N T 5 & 75 IE6, FWPEN 474 B g4
HaE%.

5. B N FHIAIER, 7~ Flash {A6G 281 / B INREBE I HgE, &
EEUFBR., RS NEIE RS IER, %o~ Flash 1R4% 8888 / 5 IhHERIh
ff5E.

6. — H. Flash {7 fif #5452 / SINRe I fERE, BN WiE L TAP $4 #2547 28 BEAT DU 48 /
S¥RVER T W Flash 4585 N2 -

# FCO A A7 a3 H 1) CFWEN f7i5 %, 7 BRAE Flash /A fig a2 / 5IhAe, A0

AT LA FAD IR,
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BS86D20CA
HOLTEK

20-Key ##5 A/D % Flash 2 /4]

Flash Memory
Erase/Write Function

Enable Procedure

A4

FMOD[2:0]=110

A4

Set FWPEN=1
Hardware start a timer

\ 4
Wrtie the following pattern to Flash Data register
FD1L=00h, FD1H=04h
FD2L=0Dh, FD2H=09h
FD3L=C3h, FD3H=40h

»
>

Y

Is timer
Time-out
FWPEN=0?

Is pattern
correct?

A 4

CFWEN=0
Flash Memory Erase/Write
Function Disabled

CFWEN=1
Flash Memory Erase/Write
Function Enabled

END

Flash 712518 / S{EREIEF
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BS86D20CA #
20-Key #4715 A/D &/ Flash £/7 4] HOLTEK

Flash Fi&z3ENIZF

24 Flash # / B I fE I E G5, CFWEN 7 2> fifi 4 B =, i 225 N Flash
TFAEER I BHE A BEINER T “BNEME” o EHESANIEF 00, Mo IERR
B IAP 5 47 8%, B ATIE R Flash 7% 2% U1 OB 1855 .
BN RN AT 32 o, Hihk 5 FA12~FAS 48 7€ ) Flash 174i% 2% T
HhEARXT N e R VERE “BANZEME 7 B HLE 5 06H N A7 il 3 R Hb bk 06 Z07E AR
[ 72 o

Flash 77 sS4t 5 N2+ 15 BA

X5 NEEAE RS NBHE N 32 7o ZEEELEMNEBIE S AR, 5 AE

A B “17 o H P R T LRk IE A\ FARL. FARH,

H 5 — % B 95 K 7 $ O\ FDOL. FDOH ( %t 5 FDOL i 5 FDOH, 4 £ ¥

FDOL. FDOH %4 — BN “5ANZEM4" ), BAZM s rbb 5 ahhn <17,

TIE N T EBUER, AT BB e ibl FARL. FARH. 4&EZ:HhE 38 24 5y

TR — AN, BN s b A S HE S 17, bR AR N

B a— ANtk

1. J55h “Flash /75884 ) SAiGEREF” , Wil CFWEN KIME, W% CFWEN #
TEEE R, Ko AT IAP 48 / 5#E. HEMINEIE S “Flash 742812 /
SERERET .

2. BE FMOD[2:0] & “0017 , i #4RRE, JH%E CLWB Ak “17 15k “5
NZPEE” o W FWT LA “17 , #Fr i FARH Ml FARL 48 7€ H & Fricih
W EARTT, EE FWT AN “07

3. dE AR A AT A S, DA R EEBR A O Th 78 i
TR R BR A EAS T IR B0 5% 2.

R R A E I BB PAT D IR 4.

4. ¥ 5E FMOD[2:0] A “000” , &5 A,

5. 20 A bnkd G ik 5 N FARL. FARH ZifEasth, B &Sk e s
ANHIBHRAF 5 N\ FDOL. FDOH 271788, mZ A5 AN 32 7,

6. Wi FWTALH “17, B “5 NGZMhER” (EEE S N FIXT R Flash /76 %%,
HEIFWT AN “07 .

7. @R BRI A T AT B L, DGR S N ERAE CRTh e K.
ﬁg%%)\i’%1’ﬁﬂ<ﬁiﬂ3, WE CLWB {8 “17 JfHk “S A4 kA
s,

WEREH NEAE I MG PAT IR 8
8. % CFWEN 115 % LABRfiE Flash {7 #5445 / 5 IhRE

Rev. 1.41

39 2025-02-21



HOLTEK

BS86D20CA

20-Key ##5 A/D % Flash 2 /4]

Write Flash
Memory

Flash Memory Erase/Write
Function Enable Procedure

Page Erase

> FMODI[2:0]=001 <
Set CLWB Bit

Set Erase Page Address
FARH=xxH, FARL=xxH

Write dummy data into FDOH
! (Tag Address)
Tag address
Finish ?

Yes

Blank Check with Table Read
instruction

Blank Check
Page Data=0000h ?

Yes

Write
FMOD[2:0]=000

Specify Flash Memory Address
FARH=xxH, FARL=xxH

Write data to Write Buffer
FDOL=xxH, FDOH=xxH

Write to
o Buffer Finish ?

Yes

| FWT=1 | | Set CLWB bit

Write another Page

Yes
Clear CFWEN bit

Flash FFhig SRSt 5 NIEF

L MBS MERIG NG, FTH CPU MERIE R 215
2. FWT A7t v AR T 75 i 1) o] DAL FC2 27 728 () FWERTS A7k £

Rev. 1.41
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BS86D20CA #
20-Key #4715 A/D &/ Flash £/7 4] HOLTEK

Flash 7735 ALt B N2 ik AR

%

B b B N PRAE 5 ARE S L T N R (1) T B T 25 N AR 2 AL

TIESMNE . WRET N RBIE AR T EL R, 25— BN E A
Flash {7fifi &% J5 75 EHTEC E 75— H Ardtbhit
AP 2B ARIE S B 5 N ERAE 0B, B

1.

Ja 5l “Flash FiE 2842 / SERERET” , #iil CEWEN A7 [{{E, 1 CFWEN
W E &, RN HET IAP 8 / SHAE. HHNFEESH “Flash 1A a5
| EEREFRET o

.1 E FMOD[2:0] 4 “001”7 , EHFERREA, HXE CLWBALA “17 Bk “5

ANZEEs” o WE FWT AN “17 , #E&H FARH 1 FARL 45 5€ H 2. bnid
W HARTL, BB FWT 4SRN “07 .

CEN ARG T AT A, I RIERR AR O R e

DR BRERAEAS BT MR (5125 B 2.0
U R BRI WA AT D IR 4.

4. ¥ 5E FMOD[2:0] A “000” , &5 A,

8.

9.

e ¥ H br Hb B ADDRI S5 N\ FARL. FARH 29 {7 25 0, M 2 5 A 1 5 37

DATA1 %55 XN FDOL 2547 %% F 5 N\ FDOH 77 {745 .

CBOEFWT AN “17, o “H NG a:” HEEE S N BI0 B Flash 44485 1

HB FWT AN “07 .

R AR AR T AT B L, DU RS N A C ) TE

5}5%5)\%%%&1}3, WHE CLWB 2 “17 {5k “B A& 1R D
s

IR HNERAE MG AT D IR 8.

i ¥ H Ar Ho ik ADDR2 5 A FARL. FARH %5 A7 #% 1, B B 5 A 1 B
DATA2 55 A\ FDOL %47 #5f5 A\ FDOH 7747 & -

WE FWT AL “17, ¥ “B A" MEHE S NBIN S Flash 76441,
HE FWT &N “0” .

10. 38 A RAR 2B 7 AT HdE b, DA IR S NS84 C Tl 5€ i

WHREHNEAEAKT), % E CLWB LA “17 15k “BANZMa” HiREE
%8,

WRE N AR I RS AT D IR 11

11. ¥¢ CFWEN {775 % LBk fE Flash 17 #5845 / 5 IIRE .
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HOLTEK

BS86D20CA
20-Key ##5 A/D % Flash 2 /4]

Write Flash
Memory
Flash Memory Erase/Write
Function Enable Procedure

Page Erase
FMOD]2:0]=001 -

Set CLWB Bit

Set Erase Page Address
FARH=xxH, FARL=xxH

Write dummy data into FDOH
! (Tag Address)
Tag address
Finish ?
Yes

Blank Check with
Table Read instruction

Write
FMOD[2:0]=000

!

Specify Flash Memory Address

Yes Write Another
Write another word Data Word ?
N

Y

FARH=xxH, FARL=xxH

Write data to Write Buffer

FDOL=xxH, FDOH=xxH

| FWT=1 | | Set CLWB bit |

e

Yes

Verify data with
Table Read instruction

DATA correct ?
Yes

o
Clear CFWEN bit

Flash Fi#35FES It ENIERF

Ee L SHEBEREERIIEEE, BT CPU MR =
2. FEHERRES NHRAE R, FWT A7 i R BT 75 I 18] A] DU FC2 23 47 4% 11 ¥ FWERTS i #%.
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BS86D20CA #
20-Key #4715 A/D &/ Flash £/7 4] HOLTEK

Flash Fi#25s 5N RIETEER

1. BLIFUH Flash f7-fig 48 4E47 1AP #8 / BHAE 201, LAUJE5E K “Flash 1745
B SAEREFET o

2. Flash f7-ifs 8% 2 bR VE LA UL R IR BT

3. “HNZEME” ULTUN AL Flash 774628 5 ANEWE, HS AR AT TUHAES .

4. B4 5 N Flash {5885, LALIE LI5S “TABRD” i 7 2 Hext B 5 %
P IER, 25 et 5 NEPE A IERNS, 8 E & CLWB A0K “ 5 AN phas”
gﬁgfﬁgﬁ)\w& HAERR Flash A ds HEEH SN, AEHEILY, B

5. IAP 5 N 5504 b6 B 75 5 8 i B F AR AR [H]

Flash FFi&sR 1 HizF

95 5 Flash 17 i 25 i3 H A2 5, 75 K FMODI[2:0] £ #¢4 “0117 & ¥ Flash f7
it 2 s 2, ¥ FRDEN A28 “17 ffRe s B ohat. B 25 bk E N
FARH. FARL il 25285, 4% FRD i “17 , 4RJ5 {8 7] JF 44 Flash 17
i 2 R AE. 24 FRD # 08 EIE N “0” I, A7 FDOH. FDOL HX %3 Flash
g gs H izt Ed . 35T Flash A 2812 HEAERT, ANF4 0L Flash /7 #5452
| BAEREFEST o
Read Flash
Memory

FMOD[2:0]=011
FRDEN=1

'

.| Flash Memory Address:
FARH=xxh, FARL=xxh

v

FRD=1

<<

FRD=0 ?

Yes

Read value:
FDOL=xxh, FDOH=xxh

No
Read Finish ?

Yes

FRDEN=0

END

Flash Fi&s5SEHIEF

e L S ERIIA SIS, Frd CPU AR RHRIER 2 15 .
2. FRD o R AR IR I 1610 3 N2 Y (M ).
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i‘h5 BSS6D20CA
HOLTEK 20-Key 75 A/D #/ Flash % /5 %]

WiEFIE=S
HARAT A2 A 25 1T B B0 8 A7 RAM N BBA7Gig 2%, SRt A7 1 B 45040
HAEAT A PR RTY, 55— RO RF IR D REAE A7 il & . IX SR A A7 A AT [B] 52
il B 5 5 LI IEW B AR B UIAE 5% . K2 R IR T RE 25 A7 4 #18 T 7E 12 P42
TEBEDNE N, (B4 LN CLORS AR T8 58 — Al A7 it s 2
— B R, T ERE PP ) T AT RN S N
ZH LR L T 1T A7k X A7 TR AT fish 422 4% B e A5 P B P el o AR 2y
U 38 FH T e R A7 1 2 AVRFIR DO RE = A7 a AR 2 b AT /o Ao SR T Fcd
PEAT Al 5 (X0 FH T 225 1 S 21 P 7

LEHy
BARAEE 290 N2 A Sector, #RALT 8 fifrfitderh. M EIELEME 2% Sector
SN, REER T RE R A7 it 2 R B A7 0 o o RFRR DO RE B A7 0 A ik
0 [ N O0H~7FH, 17 388 F 088 17 25 Hh ik ¥5 [y SOH~FFH. 5 [A] 4 54k 7
R, VIR HHE 74 2% Sector AJ 3@ id 15 B 1L A AE A 85 TR AT E 92

FIRIh Re BB R 0425 BRYEEERS AT I IR RS
FR7E Sector Sector: ik Sector: it

Sector 0: 80H~FFH
Sector 1: 80H~FFH
Sector 2: 80H~FFH Sector 5: 00H~27H
Sector 3: 80H~FFH Sector 6: 00H~27H
Sector 4: 80H~FFH
Sector 5: 80H~FFH

0}
Helo

Sector 0, Sector 1 768%8

IR FHESREE
00H Touch Key
| ™~ Data Memory
(Sector 5 ~ Sector 6)
Special Purpose
Data Memory
(Sector 0 ~ Sector 1)
7FH
80H
General Purpose
Data Memory
(Sector 0 ~ Sector 5)
FFH Sector 0
J Sector 1
éector 5
WIRF A4
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BS86D20CA g‘b&
20-Key #4715 A/D &/ Flash £/7 4] HOLTEK

BIEFMEE S

R AR B 28 0, A T TH TR 68 S HE 768 X Fa 4 &
8. W T EIEAAAERS, 13 a4 50k U5 e J7 2 BT R 9] () Sector #2388 i
MP1H B MP2H % /725155, 1M Tk Sector ) ELAKHE 774k # il i 1 35 2 3@
it MPIL B MP2L ZFfE 28358 5E .

B3 FHEvT T Sector, JEILY 484 AT LG HE T W] F R BUE it ds =
o 24T T ) (B 774 e A T-B2 Sector 0 A1 FRAT ] B4 77 1% 2% Sector B, 4
R4 A AR ()4 T4k 77 U SR U M B A7t 25 . AniESR MY RIE A 3 2
X BE T 184 T BEFaEae il “m” & 11 NEXLL, S7 ik
HJ Sector, 71K n$5 € HIHLAL

1B BiEF S
P B R LR P 5 AN/ S X, Lkl I il vT AR Aot A A A
2% RAM DIt 1 38 FH B5cdls 47 0t 45 o S8 1 38 ) 0 B e 77 4k X 3R AT SR R
NBIERAE o AP AL 3R A 2 TR 0l AL A8 B A BB AL IO BR A, BRI (8 1
P AL Bl A7 it 25 P EAT R4 AT

FEIR TN RERUIE 1 25
XA DI B A 25 R A7 BURF PR AT A A (1, XA A2 408 5 R WL AN IR B 35 A
UMK, KREEHFAFTATERERME N, JA SR Ry R g
Ry, MASRAENTIIN A S8 0 KRR IR A AF 2 (BT 70 . BRI, AR
BRI & A it ot HH R 8 SR IE BEAT SR UK R [|] “00H” .
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BS86D20CA

HOLTEK 20-Key f##5 A/D %/ Flash 2 54
Sector 0 Sector 1 Sector 0 Sector 1
00H IARO 40H PDPU EEC
01H MPO 41H EEAL FCO
02H IAR1 42H EEAH FC1
03H MP1L 43H EED FC2
04H MP1H 44H TKTMR FARL
05H ACC 45H TKCO FARH
06H PCL 46H TK16DL FDOL
07H TBLP 47H TK16DH FDOH
08H TBLH 48H TKC1 FD1L
09H TBHP 49H TKMO016DL FD1H
0AH STATUS 4AH TKM016DH FD2L
0BH 4BH TKMOROL FD2H
0CH IAR2 4CH TKMOROH FD3L
ODH MP2L 4DH TKMOCO FD3H
OEH MP2H 4EH TKMOC1
OFH RSTFC 4FH TKM116DL
10H INTCO 50H TKM116DH
11H INTC1 51H TKM1ROL
12H INTC2 52H TKM1ROH
13H INTC3 53H TKM1CO
14H PA 54H TKM1C1 PASO
15H PAC 55H TKM216DL PAS1
16H PAPU 56H TKM216DH PBS0
17H PAWU 57H TKM2ROL PBS1
18H SLEDCO 58H TKM2ROH PCS0
19H SLEDC1 59H TKM2C0 PCS1
1AH WDTC 5AH TKM2C1 PDS0
1BH TBOC 5BH TKM316DL
1CH PSCOR 5CH TKM316DH
1DH LVRC 5DH TKM3ROL
1EH LVPUC 5EH TKM3ROH
1FH LXTC 5FH TKM3C0
20H PB PANS 60H TKM3C1
21H PBC PCNS 61H CTMCO
22H PBPU PDNS 62H CTMC1
23H SIMTOC TKMOC2 63H CTMDL
24H SIMCO TKM1C2 64H CTMDH
25H SIMC1 TKM2C2 65H CTMAL
26H SIMD TKM3C2 66H CTMAH
27H SIMA/SIMC2 TKM4C2 67H PTMOCO
28H 68H PTMOC1
29H 69H PTMODL
2AH 6AH PTMODH
2BH 6BH PTMOAL
2CH 6CH PTMOAH
2DH 6DH PTMORPL
2EH SADOL 6EH PTMORPH
2FH SADOH 6FH PTM1CO
30H SADCO ORMC 70H PTM1C1
31H SADC1 VBGRC 71H PTM1DL
32H SADC2 RSTC 72H PTM1DH
33H IFSO USR 73H PTM1AL
34H IFS1 UCR1 74H PTM1AH
35H SCC UCR2 75H PTM1RPL
36H UCR3 76H PTM1RPH
37H LVDC BRDH 77TH TKM416DL
38H HIRCC BRDL 78H TKM416DH
39H PC UFCR 79H TKM4ROL
3AH PCC TXR_RXR 7AH TKM4ROH
3BH PCPU RXCNT 7BH TKM4CO
3CH MFI 7CH TKM4C1
3DH 7DH INTEG
3EH PD 7EH PSC1R
3FH PDC 7FH TB1C
. Unused, read as 00H
RN BE MR T k=R LaM
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BS86D20CA g‘h&
20-Key #4715 A/D &/ Flash £/7 4] HOLTEK

FERTNRE T 1777

KB FFIR I BE A A A% (TR AEAR ST BE BT IR, (HAT L A7 F AR
R

B3EF 1 EH 782 - IARO, IAR1, IAR2

[ 3% F- 1k 75 77 4% TARO. TAR1 F1 IAR2 f ik B A T H0 4l A7 6 X, (EAF T3
HEAERS, EATA EhRr Rt . 552 SCSE PR A bk i B A7 6k 2% -
HEANTR], )45 5 1k A2 A5 A TA] 452 3 1k 25 47 25 FUAE il 28 18 B R AT 124 25 2 s £
YE. 7632 S0k 2777 2% TARO. TARI1 A1 IAR2 IR Sh1E, KAl 50k 46
£ MPO. MP1L/MP1H 8§ MP2L/MP2H FIT $5 5& [P A7 fifs #% bk 7= A2 6) N 1152 / 5
BeE. BRSO I, TARO F1 MPO #] BAiJ7 ] Sector 0, 1 IAR1 #1 MP1L/
MP1H. TAR2 A1 MP2L/MP2H 7] LAvjj R 4FAf] Sector. K| hix &[] $2 F- h 27 47 4%
AT LPRAEAEN, B BCEIRE “00H” M4 58, 1M E3E AN 1E 2SN
AT AT 4R A

FiE=R55t - MPO, MP1H/MP1L, MP2H/MP2L

WL NS 2454, B MPO. MPIL. MPIH. MP2L 1 MP2H. H
T IX AR AT TE B A7 i % BEAG I 1) 5 A7 oy — MR R, IR T —AF
HEANEE B B A RO 1. 2450 0] F- 0k S A A AT AR T B VRS, B 7 HLAR 1)
() S B M il 2 A7 i 2o 48 EF P dg sE il . MPO. TARO FH 197 1] Sector 0, T
MP1L/MPIH A1 IAR1. MP2L/MP2H F1IAR2 ] 2§ MP1H B{ MP2H %7 17 25 Vi
] BT B Sector. Y B84 I X BT HIEE Sector HEAT L1254k

DL 7V Bl W s B — AN B 4 RAM Mk X B, B4 8 34 58 Ui bk
adresl #I| adres4.

B S utiE RS Al 1
data .section “data’
adresl db ?
adres2 db ?
adres3 db ?
adresd4 db ?
block db ?
code .section at 0 “code’
org 00h
start:
mov a, 04h ; set size of block
mov block, a
mov a, offset adresl ; Accumulator loaded with first RAM address
mov mp0, a ; set memory pointer with first RAM address
loop:
clr IARO ; clear the data at address defined by MPO
inc mp0 ; increase memory pointer
sdz block ; check if last memory location has been cleared
jmp loop
continue:

B3 F U FZ e 2
data .section ‘data’
adresl db ?
adres2 db ?
adres3 db ?
adresd4 db ?
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# BSS6D20CA
HOLTEK 20-Key 75 A/D #/ Flash % /5 %]

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

£ EmRG T — SEAEE, BB RAM Hilik.
ERY RiIESEZETUIEFEH]

data .section “data’

temp db ?
code .section at 0 “code’
org 00h
start:
Imov a, [m] ; move [m] data to acc
lsub a, [m+1] ; compare [m] and [m+l] data
snz C ;o [m]>[m+1]°?
jmp continue ; no
Imov a, [m] ; yes, exchange [m] and [mt+l] data

mov temp, a
Imov a, [m+l]
lmov [m], a

mov a, temp
lmov [m+1], a

continue:
W “m” AL TAR MBI F i #s Sector B3 — bk, B0, m=1FOH /R~ Sector 1 i
Hi OFOH.,

2Z/ngE -ACC

SHEM B AR, Bnss 2 S EER, H5 ALU A s H5a %)%
%, i ALU B 3[isH 4 RA LGN AAE ACC BIngs B, £%H B,
ALU W ERF R BT Qi « ak MES AL s 5mt, K4 5 NI BUR k2%,
TX A2 3 R 7 s 5 RN BT () R S 4 o S MBI A 28 0 i 2 0 31 BN 2% AR I e
BAFThEE, AN Al F 3 5 U — N AR 88 3 — N A7 88 2 A AR I B
BT %5 A7 s < (RIS RE ELERAL 6 5, Rk b2 it R nas kAL i 254 .

EFITHRRFTHEFS - PCL

N T SRBEEANIRE I f Dh e, FE R T B AR 7Y e B AR e A i 48 R IR 2
REDCI N, PP AT x B Ar A7 s AT R0, AR 2 i) LR A% B L E R P st
H#RY PCL %3 A7 e UK T SR i ELIRBR 2R PP A2 e (O 2 — ik, 2R et
TR A S ALK, PRI R S VR A TR P A7 25V B b AT Bk 4%, T
AR A ER, B ESEA DR .
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BS86D20CA #
20-Key #4715 A/D &/ Flash £/7 4] HOLTEK

FH1&F 7788 - TBLP, TBHP, TBLH

X ZAVRFIR T RE P A7 2 S AP G CEFE P A7 2% ) R A% 3t 474 E . TBLP 1 TBHP
RFREARED, TR MR EEAAAE I HRE . T D AR ALE AT ] AR BLAE AP
TR LA 2, BT eI Ly in “INC” 8 “DEC” 84 st ds, X
SRR T P T B S VR RS B AT . SRR R R AT 2 ),
FASEHE = W AEAETE TBLH e R B R R 12, R Spifhis
FIE 28 e k.

R7SF 7788 — STATUS

X 8 LIRS F ARt SChrEAL. CZARENL. FARENSL (Z) HEALFRELL (C)s

B FEAL AR S AL (AC). Tk AR EAL (OV). B 1E k&4 (PDF) FIE |10 5 I 8%

W AR EAL (TO) A k. XEE AR / ZHEEEM RGIS TR EN I RICk 38R

HLHIZATIRAS o

KT PDF Al TO bpi&idl, ARSFAEZSFHIAAG H K 4788 —FE ] DL ok

AR, AT EE 5 N BPRES T A S A TO 5 PDF tn L. 746, #ATA

FHES G, SIREFEABRERNEBHEITRESEAANFNER. TO brEM R 2

224 L B IR SHAT “CLR WDT” 8 “HALT” 35420, PDF 5

A RS HAT “HALT” 80 “CLR WDT” 154 8L R4 H 52,

SC. CZ. Z. OV. AC Fl C bpEALIE H i iz B FPIRES.

o C: NIz E M4 B B EAr, s BN 45 Bk = A g ALwE, ) C
BB, BN CHIEE, FI C Bt a a8 4 Fresm .,

o AC: HRIFF W IMEBH L R Edhr, SR FHiEisHSE R
FEAEAEAIS, AC #EEAAL, BN AC HEZE.

o 7. MHEARBZIBIZHEREETN, ZWEL, BN ZHEE.

o OV: HizHEREMA MBI RERRGER N 18, OVEELNL, H OV

e PDF: £ % FHEiH AT “CLR WDT” #5425 % PDF, 14T “HALT” $5
4|2 E A7 PDF.

e TO: # 4t FHEiFAT “CLR WDT” Bt “HALT” 1542 %E TO, 124 WDT
i B N2 B AL TO,

o CZ: ANFAFRAANFEMREM FHEAELE R . FEATTRHE S 748 € G 7

e SC: ¥ OV 547154 #1E45 R MSB $UUT “XOR” FArfgas &,

FAN, BN AP R BT TR R, RS T ERASEHIENE]

HWERRF . (UIRS T ER NN E L BB H TR R IR S F A2 15,

) 75 VT P 2 O R B A
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iﬂbﬁ BSS6D20CA
HOLTEK 20-Key 75 A/D #/ Flash % /5 %]

o STATUS Z 728

Bit 7 6 5 4 3 2 1 0
Name SC cz TO PDF ov Z AC C
R/W R/W R/W R R R/W R/W R/W R/W
POR X X 0 0 X X X X
“x” : RHN
Bit 7 SC: % 0OV 5MpiHe k4 R MSB 4T “XOR” frfg&s
Bit 6 CZ: A5 Fbs AL R AE LS

%fF SUB/SUBM/LSUB/LSUBM 164, CZ 2T Z bpdifi.
%t T SBC/SBCM/LSBC/LSBCM 154, CZ 2T b —A CZ brEAr 5 417 Ehr &
PAT “AND” T35 R, SFHEE4L, CZ brEN TR,
Bit 5 TO: F I A &AL
0: A% AT “CLR WDT” 8 “HALT” 545
1: A% kA
Bit4 PDF: #{EhrdEAr
0: &A% Lol “CLR WDT” #8645
1: 47 “HALT” 54

Bit 3 OV: &N

0: Joith

1: BHEER WAL READIRS g o 1
Bit 2 Z: EhrENL

0: HARDEZHIZHLERTNO
1: BEREZHIZHELER N0
Bit 1 AC: 5B AR ENL
0: TCHHBhiEAL
1: LENNEE SRR UL =28 T [ DO 30y, B2 5T AR R DU AL A R AE M
e DU 7
Bit 0 C: HibrENL
0: TCHtLr
1o R IEE A B A Tk, SRRy IS B g AN R A A A
C 2GR BALIE AR

Option Ffi#zFARET F 788 - ORMC

ORMC 7347 ¢ F T{ §€ Option f7fi# &% WL DI HE . Option 17t 4% I A &y 64 1
o MIESE N E IR R 55H 1 AAH % 2947 7%, Option £7-fifs %% ik 5 1)
Redgflife, Il A A %484 RIAT 23] Option /71 85 AN 2%, Option 174 2%
00H~3FH bk 2 ——3%F B 2IF2 7 At 4 B J5 — UL COH~FFH Hbdik
R I {H AE Option f7A% 2% WeBT DhRE, %45 E B 741 55H F1 AAH 45 Zi7E 7
AL AN ES S N . BIAE S NAZ4F & s 77 51 5 B 24 50K 8 A EMI
BEE, EEWEFVIRIIE NG, RERP R REESHE R EEEE S, 4
B 7 IS NI 2 8 sh S e I 2, Axture B TR] 2 5 23 B B 45 SR .
Ut, P RE R i B, 75 ) 7 L HT A 8)) Option 17 it 8% LGS ThEE . BEIK
ORMC FF A7 as st 5 NG, el gs e Bt 4.

2481 F A 454 KR 52X Option £74f #5 W 251, “TABRD [m]” 1 “TABRDL [m]”
FeASEE . SR, &1 H “TABRD [m]” 484 KiLHL, %4l & TBHP %
PPl R IEER EAER)E — . BEELBRIIRIES LT,
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BS86D20CA #
20-Key #4715 A/D &/ Flash £/7 4] HOLTEK

e ORMC FE58

Bit 7 6 5 4 3 2 1 0
Name |ORMC7 |ORMC6 ORMCS5 | ORMC4 | ORMC3 | ORMC2 | ORMC1 | ORMCO
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 ORMC7~ORMCO: Option {7fif #% M 5 45 5 B 1 41

KR e 751 S5H 1 AAH JES: 5 NiZ &7 5%, 2 1HE Option 17-fif 4% WL 5
. TR, BN /ARIRE RIS, 1255 A B P 255 805

EEPROM #iETR1iE2%

SRR AL — ARtk 2 P9 EEPROM B 776k ds, 1 HAR S R AR 454

B 7 L I L 1 DL N A7 A 2 N BB D SRR A e i o IXMH AR IX Y R 1A
fif 2 [8], Wit E R BN T V2 W R L . EEPROM ] LUK AEfili 7 i
i, BROEE. PR ESdE. RGRESHEIVE {5 B4 . EEPROM
A SR 5N TR th AR ) B ]

EEPROM HUETF &S5
EEPROM H 4 A7 it 28 7% 8 0 512x8 ir. T w77 20 5 72 e A7 il 28 A BUE A7
GBI, KA e T R A % —FE k. ] Sector 0 HF ) — X
Hiy bl 25 77 28 A — AN EHE 2577 25 L J2 Sector 1 H R — ANt 27 A7 8%, AT LA SZELG
EEPROM [ L7515 5 #4E .

EEPROM & 7788
A VUAS B A7 245 42 il 3 EEPROM %45 17 fiff #8 &L 4 4E,  Hbhik %5 47 4% EEAL
A EEAH. #¥s %5 7 #% EED K #% il % 17 %8 EEC. EEAL. EEAH 1 EED i T
Sector 0 #, EA1REGH ERFAIIRE A A7 2 —FE B35 U5 11 . EEC 1T Sector 1
o, {VANEE MPIL/MP1H A1 IAR1 5{ MP2L/MP2H 11 IAR2 HE4T R #E i B ek 5
Ao HIT EEC #5425 /786 T Sector 1 F1f{) “40H” , 7E EEC 251748 FHIAEAT
EAEWE AT AT, MPIL 8¢ MP2L & 41558 “40H” , MPIH 8¢ MP2H #% % A

“O1H” .

HEes i

B 7 6 5 4 3 2 1 0

EEAL | EEAL7 | EEAL6 | EEAL5 | EEAL4 | EEAL3 | EEAL2 | EEALI | EEALO
EEAH — — — — — — — | EEAHO
EED D7 D6 D5 D4 D3 D2 DI DO

EEC |EWERTS| EREN | ER | MODE | WREN | WR | RDEN | RD

EEPROM Z7788%%&

e EEAL 5%

Bit 7 6 5 4 3 2 1 0
Name | EEAL7 | EEAL6 | EEALS | EEAL4 | EEAL3 | EEAL2 | EEALI | EEALO
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 EEAL7~EEALO: %{#% EEPROM Hilil{I% 774 bit 7 ~ bit 0
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BS86D20CA
20-Key ##5 A/D % Flash 2 /4]

e EEAH 7578

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

Bit 7~1 KES, N “0”7
Bit 0 EEAHO: %3 EEPROM Hbil &5 bit 0

e EED 71755

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: %## EEPROM %4 bit 7 ~ bit 0

e EEC 571775

Bit

7 6 5 4 3 2 1 0

Name

EWERTS | EREN ER MODE | WREN | WR RDEN RD

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

Bit7

Bit 6

Bit5

Bit 4

Bit3

EWERTS: ¥4l EEPROM [ i 8] A1 55 N B[] 358 3 7

0: {EBRISEN 3.2ms (teeer) / 5 AKF A4 2.2ms (teewr)

1: $EBRES RN 3.7ms (teeer) / 5 NBFAIA 3.0ms (teewr)
EREN: #{# EEPROM #£Z{# fEfr

0: BRrEE

1: {fifE
BB A FH kA BE £ i EEPROM #2 T RE, 1) 2% EEPROM &4 4F 2 /1 75 15 L 47
BiE. WRMSHG, WAk ik E. s EZ, WEk L E HE
EEPROM #4514k .
ER: %4 EEPROM 454 fif

0: AR

1 FRUGHE R
AL AEHE EEPROM #4560, S FHRR oK LU A7 B ks e 2 o e . 48 3
SRR, WA SRS S . 24 EREN ARG E mn, A B ek
MODE: #¥i#& EEPROM 1 #i :ik 47

0: FIERIER

1: DTHERAEA
AT 9 EHE EEPROM #RAERL IR RO, b Jorms, Mk HE s . #EaislE
e MubAh 0, NESF 1 S B EAE . EEPROM TLZE1/745 K/NN 16
T
WREN: ¥ EEPROM 5 ffifEf7

0: BFRrAE

1: ffifE
LA N A EEPROM S RENL, 7 %4l EEPROM 5 #/E 2 A 75 % LU AL B &
B )y, A% 1k ) $4E EEPROM 5 #:17E. iR it MODE f7ik#% 1 fi
FhER, 7ESEESS G A2 E sk WREN 5%
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BS86D20CA g‘b&
20-Key #4715 A/D &/ Flash £/7 4] HOLTEK

Bit 2 WR: %##& EEPROM 557
0: 5L
1: FFUGS
A7 N E S EEPROM S50, o SRR 76 A7 B mks s 5 A . 5 R
SRS, I EZNEAITEE . 24 WREN RAEE m, A E E L.
Bit 1 RDEN: ¥4 EEPROM iLffifEfir
0: [fit
1: ffifE
AT N #HE EEPROM B2 REAL, 744l EEPROM L4542 A 75 % LA B &
B A IE R, WEE L H S EEPROM B#84E .
Bit 0 RD: %3 EEPROM iz il fir
0: BEIHHZE R
1: JFafEEE
A AEHE EEPROM BE4 AL,  Hh B FRE B e A B b it s ) 4. 52 ) 34
SR, WA SRS . 2 RDEN RE LB =i, A8k,
v 1 fER—%454 1 EREN. ER. WREN. WR. RDEN il RD NGRS &N “17
2. R fsus B EPERATHE / BahfERT i .
3. WRAE / SEME UG 4 AT S EEPROM A% 27 £ #2815 3l TAP D)fiE .

EEPROM iF321E

BB B LA 9 R X T S M EEPROM  H s B4, B = 74 i = 0 o e gt
R, FE EEC Zif£ 259 ) EEPROM #:{EE Rk %47 MODE i1&#%.

o

FHIERN

15 R %7 MODE 9 0 B, A 34T EEPROM 35 i#E. v 7 SeIlar 51
$efE, EEPROM H E 3 B s (1 bk 75 6 i\ EEAH A1 EEAL #1748+, EEC
ZAA7As P I AE L. RDEN W22 8 = DA RE B ThRE, 2R)5 & & RD AL AT G
EEPROM FHiiL#fE. 1Fm, # RD {7 C. & & RDEN Aif A4k B = N ASEE

IR, A ZE W, EEPROM %(#5 T LM EED 2547 %8 HHisE, RD f7%
HaEE. 32 EdE L e Rl S 8 EPAT IR — B R E EED F 7454 .
PR AT 816 RD A7 DA & s T LA 250t gt s B .

TUFEHRT
21 R LB MODE 9 1 B, TJ#4T EEPROM TLi#EfE . TUS A+ 5 K
Ak 16 N . N T LB /E, EEPROM A 845z B T ) 62 46 Hb bk 75 56 i
N EEAH 1 EEAL Zi {7457, EEC Z7f7#s i g6, RDEN 9% & 5 LT AE
FLIhRE, SRJE T E A RD A7 LUJFLS EEPROM Hi#EfE. £, #RD A CE S
1M RDEN {710 R4 B = WA B ah e /E . 45 a1 i A W45, EEPROM
B ol LA EED 25 A7 % FP e B, Mo 4 mr bbbk A8 E B s in—, #RJ5 RD A0k
HaE %, HEHE R RD L7 HH A & EEPROM Huhk 1 RDEN 32 47,
B PAESEEEEU R —/> EEPROM Mk f1%edE . SRR rl#618) RD A7 DL 2 2L
P ] DA R s B
EEPROM itk & 5 07 FH R f6 i B B UL fO AL B, TG 4 A7 F SR 48 m) SI2 B 1 b
hbe TETTERAERL A 4 Aottt B3 n—, 1 S ALHbhb AR & B s .
EEPROM Hi LA 4 A7 5 236 3 21 24§ 000 e Rk, Bf OFH, EEPROM Hbhkt
1IC 4 A7 fE 215 1-4F OFH, EEPROM ik A< Fiiin.

EEPROM Tii83%(E

24 % B2 MODE 4 1 B, W #447 EEPROM T1## 1. EEPROM — Bl 1]
B 16 A7, FHRENE N7 44K i HE % . 24 EEPROM #1# 5
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74¢> BSS6D20CA
HOLTEK 20-Key 75 A/D #/ Flash % /5 %]

AL EREN B 1488 0 B, IR AasthamiEST. EE Y EREN fZH 0
AN, WA ZERASTEE. EEPROM Hillk & 5 f7 k48 & B R i
(IR E, TR 4 A7 FH k38 1A Sebr i bl . 78 BB E NGB N — 7 FE S5
$5 2] BED ZF 17 4%, k4 bl Bahhn—, & S Ak A S B3 m. X4
EEPROM HuhEAR 4 47 & 335 38 21 24 57 00 A0 e K Hehk, B OFH, EEPROM Hbht
iC 4 A7l 215 1- 76 OFH, EEPROM b A< .

TSP TEEEE, EEPROM A B2 [ U1 (1) S 4 bk 75 S6 il N EEAH A1 EEAL
TR, BE NPT R EHE TN EED Zi/7 . — 0 e KRB K&
N6 FT. ERESEIER] EED &N 7 bricthhl, X —#AE 2 AT AR
BEERIR Ll . Y — BT T B AR S N\ EED F 74y )5, EEC & frasH
EREN 1756 B & UM AEHE I RS, SR)5 EEC ZifEas ) ER 775 32 B0 & = LT84
BEERAE . X RTE 2 L AUIE PN Ti 2 ] I N I SR 30AT A 0T 53 Ja 3l — 45 BR
1B o HEATHERRERAE 2 30 N A S R T RE A, EMIJE 2, 75— ANA S R 80
R Ja AT R

fH 142 ] EEPROM 255 i 102 — /NN ST Bl 55 R HLIN RGN B 720, B
PL¥E [ EEPROM £ 4% (10 [0 4% A B 2E iR . wladid 88 EEC 25 A7 #% 1 [ ER {7
B W EEPROM A 7 AT #82 ) 0102 75 58 il A BRI I5E i, ER A0Ks H 3))
EE, AR R, G, N PR ER AL LU 45 R E 2
WER . HEAESL NG, EREN 0SB F BAL. $UT 78— D IEEE S,
EEPROM #4531 ) N B 42 N2

EEPROM Ei21E

BERA LA P R T S0 BL S B0E B EEPROM, Bl SRS, 7y
BT EEC 277 %8 1) EEPROM #:AF# ik #:47 MODE i%#% .

TEEN

202 MODE 4 0 i, ] #47 EEPROM FHi 5#fE. N T LI 73 E
#efE, EEPROM H 215 NHl f bl 75 /5N EEAH f1 EEAL Zf7#84, SA
FIE AR FEAEN BED Zifi4eh . EEC ZifF4erh [\ E 5847 WREN 2 B & LA
Re'5Thit, SRJG EEC 2 Zas () WR AL 75 3B B = DI IR 5 #E . XTI 4
WAIRAE AN 482 BTN E ST A ] IS 8 — NS4 . T SHAE 2 AT
Jof B W RES. EMIVE R, 15— NE NS B D R 2 e Rk A e
7 WR AL 2V B N1 WREN A8 K4 & m WA GE T U6 5 #1F .

H T4 4] EEPROM 5 B {12 — AW, S HIK RS 8558, ArbAs
¥ 5 N\ EEPROM i} [B]K5 A5 BT aEiR . )i %6 #) EEC a7 A7 #4511 WR ALECH]
Wr EEPROM 5 H W LA 5 R 2 R 5E il 55 A BHSE G, WRALE H 3liE 2%,
BN P s ©5 N EEPROM. [N, N ARER K61 WR AL AR E 'S & 12
TR, SEAESEHRG, WREN ACBESHEF B R, F S ERERR)
JA BT 2 B AT R ERAE

NEEN

TEPAT S EAFE 200, %R CRThPAT T AR TR B AE . ik
{7 MODE N 1 i, F[${T EEPROM 71 5#/E. EEPROM — L A] 5 N 16 N5
AR N T A7 g S . 24 EEPROM 5 1 R #% 1 i2. WREN H
1455 0 I, WETEE St emiEE., &Y WREN i 0484 1 1, W
TMEFR/ALIEE., BT HEZ LIS N 16 777 EEPROM 4 LA4h, TS #E
R EN I T 1S T B EREA [ . EEPROM Hidik & 547 Sk B BB A TLIALE,
% 4 A7 RAB A LR HbhE . 75 TS A ER U 5 N — 14085 21 EED 2 /7
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BS86D20CA 7¢t>
20-Key #4715 A/D &/ Flash £/7 4] HOLTEK

28, AR 4 MhbE E s —, MiE S A hEAS S A BN, 24 EEPROM #ihE{
4 A7 [ Bh 3 1 ) 2410 TR ok, B OFH, EEPROM ik 4 £7 fl{E £ 155 1k
7£ OFH, EEPROM MW AN 2= T3 i i 5 EED 2747 88 5 N B 5 6 3% .

NT SIS #4E, EEPROM A2 5 A\ T2 4G bk 75 6N EEAH f1 EEAL
Gifpeeh, BEE ANKIBIEWNFELEN EED 7, — iR KEIEKE R 16
T ERYE N F I EE R EED %728, EED KB 2 n Ak 3 A 5
AT, RE YA S AN —. X4 — TR A S N TR A7 28,
EEC Ziff#5H IM5  5E17 WREN Jo B = LM RE S TiRE, #AJ5 BEC F 741
WR A7 75 7 B R UIF IR B HeE . X P28 2 U ZU7E PN 48 2 T T N & 2244 T
AR IS — N BHAE. AT SEE AR s Wil e EMLIEE, &
—MNERWE G RE R G AR . & WR 2 C B NS T WREN {71k
KA ENAGETF IR S #E . 45 WR AL C B NS T WREN Aid A4k B A i
AR GESE: U

i T#5%] EEPROM 5 A & — P WEE 4, S8 AP RS 8558, bl
$% 5 N EEPROM [P} )45 A B 2EiR . AT i@ 481 EEC 2747 25 i) WR A7 A
W EEPROM 5 A 7 LAl 5 Fi 32 75 5e ilie #5 5 R HH5E G, WRALK H a2,
A P EE S5 N EEPROM. [Al, W FFE PR 5610 WR A7 DA & 5 8 2
WHER . SHEAES R G, WREN G0 Sy s B A%

5R{P

By 1k iR BN S R E LA LR 8 #L L B J5 2 1) 2 A7 4 0 1 5 4 R 46 1 4
TE DI ZAT A 5 N E . LS A G Ss 84 B 21 & 748 MP1H 5 MP2H %
BEHN 07, IXEREIE#EX Sector 0 #7ik . HT EEPROM %5l %17
BALT Sector 1 H1, IXIEIN T X S EAFM LRI G . 7E 1B FE P B TP OR s
) 25 A7 2% 5 A e A2 BT B BE 7 1R IE A 1) 5 8 4

EEPROM =i

EEPROM #% / 5 J& {145 90 J5 % 7= 4= EEPROM Wy, 55 2% 38 i 15 B AH o6 v W 27
17251 DEE f7f#i it EEPROM F1Hf. 24 EEPROM 2 / 5 H #4578, DEF i R#r
SN EA . 4 EEPROM H b g H e AR A3 10 4% 0 T 1 Bk #% 2] EEPROM
o ) T AT . G kg S, EEPROM A Wi sk b 25 f7 DEF 4 [ 3 & 7
H EMI 7 48 Z DR fe e il . 1EHESE Py,

wIEEEE

W ZBUE 5 (0 2 R R 25 675 5 N EEPROM. 7R3 5 B 1 5 4 Rl i 1 35375
LA DY AR DI RS . A7 AR E B A A7 45 MP1H 5K MP2H th i L iF 3 i
ZFLAFH1ERE N EEPROM #5 il &7 fF &5 A LE (] Sector 1. JRE WA ML, 5/
B PR [ R LR 37 5 A O 2 75 LA 2 %8 T

WREN {7 B 17 )5, EEC #7478 WR A7 75 2RI E A7, PARA (RS i IE A b
1To 5B R I QA0 S T T EMI S Sei8, AE— N R0 S sl 3 5 0
SERCZ G I RS TR, LR RI/E EEPROM . HEKS BfF 5%
A SERZ BN BRI, 750 EEPROM . 455K 6 S

12 Fr 28651
M EEPROM HiZBl—FH58HE - 10K
MOV A, 040H ; setup memory pointer low byte MP1L
MOV MP1L, A ; MP1 points to EEC register
MOV A, OlH ; setup memory pointer high byte MP1H
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BS86D20CA
20-Key ##5 A/D % Flash 2 /4]

MOV MP1H, A

CLR IARI1.4

MOV A, EEPROM ADRES H
MOV EEAH, A

MOV A, EEPROM ADRES L
MOV EEAL, A

SET IARIL.1

SET IAR1.0

BACK:

SZ IAR1.0

JMP BACK

CLR IAR1

CLR MP1H

MOV A, EED

MOV READ DATA, A

; clear MODE bit, select byte operation mode
; user defined high byte address

; user defined low byte address

; set RDEN bit, enable read operations
; start Read Cycle - set RD bit

; check for read cycle end
; disable EEPROM read function

; move read data to register

M EEPROM HitEN—TU 45 — #8if5%

MOV A, 040H

MOV MP1L, A

MOV A, OlH

MOV MP1H, A

SET IAR1.4

MOV A, EEPROM ADRES H
MOV EEAH, A

MOV A, EEPROM ADRES L
MOV EEAL, A

SET IAR1.1

; ~~~~ The data length can
CALL READ

CALL READ

JMP PAGE READ FINISH

; ~~~~ The data length can
READ:

SET IAR1.0

BACK:

SZ IAR1.O

JMP BACK

MOV A, EED

MOV READ DATA, A

RET

PAGE _READ FINISH:
CLR IARL
CLR MP1H

; setup memory pointer low byte MP1L
; MP1 points to EEC register
; setup memory pointer high byte MP1H

; set MODE bit, select page operation mode
; user defined high byte address

; user defined low byte address

; set RDEN bit, enable read operations
be up to 16 bytes (Start) ~~~~

be up to 16 bytes (End) ~~~~
; start Read Cycle - set RD bit
; check for read cycle end

; move read data to register

; disable EEPROM read function

# % EEPROM HI—T1#i3E - #1855

MOV A, 040H

MOV MP1L, A

MOV A, 01H

MOV MP1H, A

SET IAR1.4

MOV A, EEPROM ADRES H
MOV EEAH, A

MOV A, EEPROM ADRES L
MOV EEAL, A

; setup memory pointer low byte MP1L
; MP1 points to EEC register
; setup memory pointer high byte MP1H

; set MODE bit, select page operation mode
; user defined high byte address

; user defined low byte address
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20-Key #4715 A/D &/ Flash £/7 4] HOLTEK

; ~~~~ The data length can be up to 16 bytes (Start) ~~~~
CALL WRITE BUF
CALL WRITE BUF

JMP Erase START
; ~~~~ The data length can be up to 16 bytes (End) ~~~~

WRITE BUF:

MOV A, EEPROM DATA ; user defined data, erase mode don’t care data
; value

MOV EED, A

RET

Erase START:

CLR EMI

SET IAR1.6 ; set EREN bit, enable erase operations

SET IAR1.5 ; start Erase Cycle - set ER bit - executed
; lmmediately after setting EREN bit

SET EMI

BACK:

S7Z IAR1.5 ; check for erase cycle end

JMP BACK

CLR MP1H

BSEA—NFHHIER| EEPROM- 5%

MOV A, 040H ; setup memory pointer low byte MP1L

MOV MP1L, A ; MP1 points to EEC register

MOV A, 0OlH ; setup memory pointer high byte MP1H

MOV MP1H, A

CLR IAR1.4 ; clear MODE bit, select byte operation mode

MOV A, EEPROM ADRES H ; user defined high byte address

MOV EEAH, A

MOV A, EEPROM ADRES L ; user defined low byte address

MOV EEAL, A

MOV A, EEPROM DATA ; user defined data

MOV EED, A

CLR EMI

SET IAR1.3 ; set WREN bit, enable write operations

SET IAR1.2 ; start Write Cycle - set WR bit - executed
; lmmediately after setting WREN bit

SET EMI

BACK:

SZ IARL.2 ; check for write cycle end

JMP BACK

CLR MP1H

5 \— T ##EZ] EEPROM- 22if15%

MOV A, 040H ; setup memory pointer low byte MPIL

MOV MP1L, A ; MP1 points to EEC register

MOV A, 0OlH ; setup memory pointer high byte MP1H

MOV MP1H, A

SET IAR1.4 ; set MODE bit, select page operation mode

MOV A, EEPROM ADRES H ; user defined high byte address

MOV EEAH, A

MOV A, EEPROM ADRES L ; user defined low byte address

MOV EEAL, A

; ~~~~ The data length can be up to 16 bytes (Start) ~~~~
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# BSS6D20CA
HOLTEK 20-Key 75 A/D #/ Flash % /5 %]

iz ee

CALL WRITE BUF
CALL WRITE BUF

JMP WRITE START

; ~~~~ The data length can be up to 16 bytes (End) ~~~~
WRITE BUF:

MOV A, EEPROM DATA ; user defined data

MOV EED, A

RET

WRITE START:

CLR EMI

SET IAR1.3 ; set WREN bit, enable write operations

SET IAR1.2 ; start Write Cycle - set WR bit - executed
; lmmediately after setting WREN bit

SET EMI

BACK:

S7Z IAR1.2 ; check for write cycle end

JMP BACK

CLR MP1H

ANTF R 9IR 3 A 8 3R] AL ASE P 3 AR AR (7] B0 2 P 5 SR b SE BB KV TR B TR 9k
T e (R0 SR i P A A S JSE AT DA 5 T AT AR BIBAE AL o 3R 35 4 8 5 B AT %
A T I T B 8 TR DR PR ) 2 A7 458 3K [ 52 1

AL R

Rzl TR RGN B, SRAF N 1100 R I 4 AT 2 o b (R e . Sl
IR it 2SSO B, TSR A N IR 5 A A 7 EAE T R . BT
L0 R MMIROE R GE IR % B B 0E IRV o B IR (R 9IR 3 o e 14t O v
FIPERE, EERAHEEIIE, KRR SIETIHPUR R GE B i RE ) i 5
FHLEA RS TARA HITERE / DUFEEL, URRVE T DI RE AU Y T AT I B2

e il ZHR IR EL:
W =i RC HIRC 8/12/16MHz —
N EBIE RC LIRC 32kHz —
ANERAR I A TR LXT 32.768kHz XT1/XT2
A LR

RGRTHECE

ZHR R HUA ARG 2 T8 E RS IR %, B — A m IR A s
TR EEIR 2 NN 8/12/16MHz =iE IR ¥ 2% HIRC, REIRY #sA N &6
32kHz &3 45 7% 2% LIRC A4 32.768kHz fh¥k LXT. % o Bl s 4% 7% 2%
BN R G ik B2 @ T % B SCC 2 /785 H i) CKS2~CKS0 A e, R4EE
AT B A IR

TR IR 7 2% I S PRI Bh YR EH SCC B A7 #8110 FSS A7k £ R ol 3 R Ge b 4
ZH SCC A 745 1 CKS2~CKSO 74 2 11 o 1HVER, PR 28 D 1L ¢,
R — N i f — MK AR % 2%
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20-Key #4715 A/D &/ Flash £/7 4] HOLTEK

fu o
High Speed fw2
Oscillator f/d >
| =—==== >
I »
HIRCEN —l» HIRC f AY ~ fu/8 >
) S— I SIEIIE_Egj_/ »| Prescaler | fy16 | [ fovs
£32
fu/64
Low Speed f
Oscillators SUB ;/AL
I ¥
LXTEN —:—» LXT —> CKS2~CKS0
|
I | IDLE2 » fsus
: LIRC o> SLEEP
______ |
FSS
——» fire
ARG PhECE XN

AEREIR RC #R5%88 — HIRC

Wi RC IR 882 — NEMIN R G IR 2%, A HEMTa8E. Wi RC R
&= AH =R E ERHE: 8MHz. 12MHz. 16MHz, il HIRCC % 17 2% 1 i)
HIRC1~HIRCO {7 HEAT AR $5, A 7 W R Ae ik B 28 It o AR M 3 3R 1 kS 1
HIRCI~HIRCO 177 75 £ 50 B ik DUE B AR W & o 08 7E & i 2h 47 2 5 iy
A AR AME R, TSRS AR DR R IR DA RS i R T AN ]
1) 5 M 35 KRR P B AR

AER 32kHz #x3% 25 — LIRC

Wi 32kHz RAIR G 25 & — MEMIR 8%, @it SCC ZF 172511 FSS f71& £
BN EAER RC k74, SUAUBERAE Y 32kHz B G # AN ot A 7E
1) 3 P 3R AT R R L PN S A AR M L B, TSR A R YR LR L R RO
i i) S A [ R 5 M) 58 KR P B

SNER 32.768kHz fR AR EH S — LXT

AR 32.768kHz SRR 2% /& — MK R o5, HH FSS = H ALk $. wehdiz

& %2 4 32.768kHz, BLES XT1 A1 XT2 [8] 5| JHI0A 2% 32.768kHz F] fb AR % &% ,

T LA e PEF R 28 S B2 B 32.768kHz (R LAFE BIESHRE . 6F T IS 6 B SR R v A

KA, ARE T EX e ok B AR AR R E SRR A M . TE RS

], LXT #4888 o0 75 B — i I LERT

Y RGN RIREL S, RG] CARRR Dh#E. ARIM7ERLEe N A,

U2 N/ OREIRASE 3 LR R P 3 s I B IO RE, AR AL S — AN AL T R G B

N

RN, X TS8R, N T IRIERGFN G ) SR HERE R, FEAMEA A

INFREHEE CLAC2, BEMEESE P IRFER MG K. AL FFBE—

AL BH Reo

S1 AL Th R B A7 Y 8 XT1/XT2 B2 T LXT I8 & 1F A EiE 1/0 e H

eI TR .

o 7 LXT k3% 4y R FAEATL I B8, XT1/XT2 JIRE W FAE— %
AR

/O 1B #
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# BSS6D20CA
HOLTEK 20-Key 75 A/D #/ Flash % /5 %]

o ' LXT ¥R 28 u FVERN 81, 32.768kHz Sk M # %4 48 XT1/XT2 J#l.

N T WRORAIR G A IO A 8 1R L/ W 7 0 ER PRSI, R IR 7 4 A AR S R R
BELARR R 725 DR AT ] 1 3 2 I RS AT g L3 o L

C1

1 l * XT1
3 = Re
/J: 32.768kHz

] XT2

C2

Note: 1. Rp, C1 and C2 are required.
2. Although not shown XT1/XT2 pins have a parasitic
capacitance of around 7pF.

SNER LXT HR3% 25
LXT #&5%8% C1 #1 C2 {&
iR C1 C2
32.768kHz 10pF 10pF

E: 1.C1 A C2 BENES % H
2. Rp FIZEBUE N SMQ~10MQ

32.768kHz R 5L B HEFE

LXT &%= R IhFE T &E
LXT & % #5 7] A TAE 7 Pt s sh A U Sh#E =, mlilad it B LXTC A7 4%
HH R LXTSP fo7 347 R 20k £

LXTSP i LXT T{EHER
0 fRINFE
1 P 5 5

LXTSP {7 & & 2 i i LXT Pl Ja sh i, 7R sh i, LXT IR a5 i
PRIFPUEARE T oK. LXT IR s e iR fa, nl LLE I LXTSP fiE ik
RINFERE . IR S LAk SiaqT, Ak b T s shisi . FEEE
FIAE, FEEHE LXT 4R St B VE N R G BIR 2 A/, 208 24 M 4% ) LXT LT
YER R D), — Balid % B SCC 774 1) CKS2~CKSO0 {71 FSS A7+ 1
LXT R a3 /e N RGP, LXT R o TR A REAE .
MNERERSE, Jow LXTSP (i B AMME, LXT JRzssaln] IEWi2/E, AEM
ORI AE R 20 5 shis ) s K
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BSS6D20CA i‘h$
20-Key ft#5 A/D 2 Flash £ /1] HOLTEK

TARRI A R G T3
B4 19 ST BER oAU R P R SR T ARG T RE, SR o 0 R AE
(0995 4 S PR AU A . 9 T 5 1 8 R 20
R IF8R. BLE ARGk R IR PIARI S, 2 AT L e,
P GRS HURAE RIS B B / DIFELL

ER g
HR ML CPU R4 Shae SR 4E T Z AR IR B . P o7 A7 as dm FE
AT FREL 2 Pt b, kT g 2R 8N b R B K S A R
TR G B ATk E R A B YR fu B AR B fous, B I SCC #F A7 2% 1 11
CKS2~CKSO 7 AT $. =i ok B HIRC R ¥ 4% . KA R G Y6k B
fsus, #r fsup BEIEFE, (CHIN 83k B LXT 8¢ LIRC 5% 7%, i SCC 17
HHR FSS AL #E. He RGEM L E miE R GHRG 25 1730 fu/2~£1/64

fH »~
High Speed fu/2 >
Oscillator fuld
______ 4 >
I I /8
HIRCEN—» HIRC LN W8
L JI IDLEO j_/ »| Prescaler /16 F——— fsvs
————— SLEEP o >
H »
/64
Low Speed g
Oscillators fsus
Nl 1 >
LXTEN—H|  LXT N
| : CKS2~CKS0
' | IDLE2 > fsus
| LIRC > SLEEP
[ S— | f TBO[2:0]
SYS
FSS —\,
foys/4 i
LIRC N f,
» WDT SUB +
TBOON
CLKSELO[1:0]
TB1[2:0]
fSYS
—\, 4
fous Base 1
CLKSEL1[1:0] TB1ON
B H YR sk

T ARG PR fovs B fu VIO fous I, AT DUIE L BB AR R (9 il 4% 5 4% (8 REFR A, JE 35 1L DAY
EREH, BEGRERY, AT IR fufi/64 STUR I B

ARG TIEER
BRHE 6 MAFER TAEE, SMEE B SRR, MR8 AR ASF F M
FITNFEE SR IR BEAS R TAERE R B i HLIE B AR P Rh . P =0 AN
RIER . FIRM 4 P TAER S RERBES. SRR 00 RS 1 A1
15 2 B T3 F Bl CPU SE AR LA 48 $EH .
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iﬂbﬁ BSS6D20CA
HOLTEK 20-Key 75 A/D #/ Flash % /5 %]

" SHEHRE
T CPU f. f, £, f,
friRst FHIDEN | FSIDEN | CKS2~CKS0 | *° " SUB | TLIRC
T AT On X X 000~110 fu~fi/64 On On On
I AR On X X 111 fsus | On/OfF"” | On On
_— 000~110 Off
AL 0 Off 0 1 off On On
11 On
FIRAEEE 1 off 1 1 XXX On On On On
000~110 On
23R 2 ff | 0 ff
= IR o) o off On o) On
PRIRAR 2 Off 0 0 XXX Off Off off | on®

VE: 1 EARHEREE T, i TF R 6 A Eh KL (4 3% S48 B s
2. FEARARAE T, fure NFBH TR A RN WDT Zhig— B ff R .
TRIFIR
XAFEN TR —, BRI TE DRe s b se i, R
B HLIE R TAERIR 85K B HIRC IRy 2% . midiiik 3 s AR ] 4 50 A 1~64 1)
AR, SZPRR R SCC F /788 R ) CKS2~CKSO Ak £, H A HUE &
AR 3% 28 0 BE N R GE Bk r s/ TAE HLR .
RiRER
AR ) R G Bh BN BRI Bh YR, H B ML RE IE % TAE . 2R
AR fsus, 1 fsus AR E T LXT 8¢ LIRC §k% %%, i@id SCC #7451 FSS fi
.
IRERIE
AT HALT 384 5 H SCC % 77 2% (1) FHIDEN 1 FSIDEN i #8 AN, £ 4
HEARIRRE R . FEARIRA U, CPU B 13817, fsus 15 11 N AN Bh RS R AL 2
HT &R 3 Thaefliae, fure 2E8HE1T,
FRELR 0
AT HALT 454 )5 H SCC % /E%: 11¥) FHIDEN fi7 N{k. FSIDEN f7 Ny&Eit, %
G N 0. FERHEE 0 d, CPU = 1E, (E{RIEIES 282 H 8 LIRS
— B AN T RE
FHER 1
AT HALT 384 5 H SCC % 77 2% 7 (1) FHIDEN f1 FSIDEN £ #8 A i, 24
BN RS 1. WA 1 F, CPU L, (H &l G IR 3 2 T A
PLRf PR —LL 4h Rl Th RE 4K 22 T4
FRERELN 2
HUT HALT $5 4 J5 H SCC % /72591 (1] FHIDEN {7 N . FSIDEN f7 AMKE, %
SN 2. ERERBER 2 B, CPU = 1E, (HEEE B/ 8 UL
— LB D RE 4k SE T AR .

=HF R
# 474 SCC. HIRCC Al LXTC T2 2 Ge it B AAR L 1% 5 S e E
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BS86D20CA #
20-Key #8#5 A/D % Flash % 5] HOLTEK

HEsE (v

AR 7 6 5 4 3 2 1 0
SCC | CKS2 | CKS1 | CKSO — — FSS |FHIDEN | FSIDEN
HIRCC | — — — — | HIRC1 | HIRCO | HIRCF |HIRCEN
LXTC | — — — — — | LXTSP | LXTF | LXTEN

R TERNIERIFFRIIE

e SCC &F1E=%

Bit 7 6 5 4 3 2 1 0
Name CKS2 CKS1 CKSO0 — — FSS | FHIDEN |FSIDEN
R/W R/W R/W R/W — — R/W R/W R/W
POR 0 0 0 — — 0 0 0
Bit 7~5 CKS2~CKS0: RFiiahig s
000: fi
001: fu/2
010: fw/4
011: fu/8
100: fuw/16
101: fu/32
110: fu/64
111: fsus
XA H TIRBE RGNS SR, BT i 84 fsus FEALHI RGN BPIEAN, ATl &
AR i o 1 3 S E R R G
Bit 4~3 KEX, BN “0”
Bit 2 FSS: {RAN B iR% 4y e B
0: LIRC
1: LXT
Bit 1 FHIDEN: CPU 5% B i IR 3% a7 il 7
0: BREE
1: g
WA FH Rz 5 CPU AT HALT $54 5% 1] 5 il IR ¥ 8 2 Bl s 18 242 1k .
Bit 0 FSIDEN: CPU ¢ IR AR 3% 2545 il oL

0: BRAE
1: fffE
SRR SRR CPU $RAT HALT 454 KGR IR S 2 it 2 5 1k

e HIRCC F58

Bit 7 6 5 4 3 2 1 0
Name — — — — HIRC1 | HIRCO | HIRCF |HIRCEN
R/W — — — — R/W R/W R R/W
POR — — — — 0 0 0 |
Bit7-4  REX, iEHN “0”
Bit 3~2 HIRCI~HIRCO: HIRC i1k %7
00: 8$MHz
01: 12MHz
10: 16MHz
11: 8MHz

2 HIRC %% 7% i 58 5l o 37 FH F2 7 208 HIRC SR E RN, 78 HIRCF bR
A7 B 1 JE I B R 25 H 3
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HOLTEK i ’

BS86D20CA
20-Key ##5 A/D % Flash 2 /4]

Bit 1

Bit0

NI B e AR ) A T e T 3 5 TR AR — B, DA R RE S IR AT IR
BRI T FR 2R Y HIRC SRS HERE
HIRCF: HIRC ¥Ry 28 Fa bR &AL

0: HIRC Kfa5E

1: HIRC faxE
A2 T F 2 W] HIRC R % 2% /& 75 f2 %€ . HIRCEN 47 & /& 1 §& HIRC F ¥ 28,
HIRCF fi4s5eiiiE %, % HIRC R 24 Fa g oo B .
HIRCEN: HIRC %% 28 A2 il iz

0: Brie

1. f#gE

e LXTC &F7F=%

Bit

7 6 5 4 3 2 1 0

Name

— — — — — LXTSP | LXTF | LXTEN

R/W

— — — — — RW R R/W

POR

— — — — — 0 0 0

Bit 7~3
Bit2

Bit 1

Bit 0

TR L%

RES, M “0”
LXTSP: LXT k¥ s ik 7 shis il 67

0: FRfE — (RINFERA

1: fHiRE — Yo 3 sh ik
BEAT R H LXT %% % LAE AR ThFEA Qe et s s a0, 24 LXTSP {74l
B, LXT IR, EIhFEn. ¥ LXTSP fi#hig %, LXT &
R D, HFEERKE AR E PR, FEEENZ, B RE
SCC ZFE 2] CKS2~CKSO0 fi7 /il FSS fi7i% 4% LXT 1R #eF N R Gl 80 iR 5,
A REMA
LXTF: LXT R fa i br b Ar

0: LXT KfaE

1: LXT f&5E
A TR LXT $R3% 58 & 5448 . LXTEN {7 B m{ffs LXT e 48 /5, LXTF
Pt ®E, 78 LXT BE G S EE.
LXTEN: LXT 3% a&fil 6e #2112

0: [fit

1: ffifE

B HLATE S A TAER R0 B U0, (95 P nT AR B 75 IR BRI AE I 1 g /
DiAEtL. FEr R, X A LR R e SRR m S LN, ATl R R AT
B> TAE IR, 7 EHE N b 2 K F b A FH 54

TT FRL R U, R TR QAR A X R] 0 D AN 75 ¥ B SCC 27 4748 H I CKS2~CK S0
AL BRI SEE, PR AR /AR S AR AR 2/ 2 AR R i D) e 2 i HALT
84528, X HALT 484 #UT/E, B AP SN T WX SRR H sce
FAF 289 Y FHIDEN A1 FSIDEN 137 4 %€ [
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BS86D20CA
20-Key f#7Z A/D #/ Flash % /5 #]

HDLTEK#

FAST
fSYS=fH~fH/ 64
fy on
CPU run
fsys on
fSUB on

SLEEP
HALT instruction executed
CPU stop
FHIDEN=0
FSIDEN=0
fH off
fsus off

IDLE2
HALT instruction executed
CPU stop
FHIDEN=1
FSIDEN=0
fuon
fsu Off

PRIER AT RENREE K

SLow
fsvs=fsus
fSUB on
CPU run
fsys on
fu on/off

IDLEO
HALT instruction executed
CPU stop
FHIDEN=0
FSIDEN=1
fH off
fsus on

IDLE1
HALT instruction executed
CPU stop
FHIDEN=1
FSIDEN=1
fuon
fsus ON

RGBT AP AN R R G R G 4%, PIEOyRe . s i E SCC
A7) CKS2~CKSO0 70y “1117 {3 R GE Bh Ul e FIs AT AR R . 1k
I A PR SR ez o AT B FEHL . P AT 0 12 S SR AN e f A v A

BET7 i B R o

A 8P K B LXT 8¢ LIRC R

<H- o

714 5

H SCC 7 f7-#s "H 1) FSS DA 5E

DRl PSR P PO R 5 4 AR BE MR D) e sl R A TRRE R oK

FHIDEN=1, FSIDEN=1

FHIDEN=1, FSIDEN=0
HALT instruction is executed

IDLE2 Mode

FAST Mode

CKS2~CKSO0 = 111

HALT instruction is executed

—> IDLE1 Mode

> SLOW Mode

FHIDEN=0, FSIDEN=0
HALT instruction is executed

L SLEEP Mode

FHIDEN=0, FSIDEN=1
HALT instruction is executed

— IDLEO Mode
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i‘bﬁ BSS6D20CA
HOLTEK 20-Key 75 A/D #/ Flash % /5 %]

RRAR AR B RIER K

TEARIERL U R8Pk B foupo IR PLEA N, TFINHE CKS2 ~ CKSO 17
N 40007 ~ “1107 {8 RGN0 M fsus VIHR S fir ~ fi/64 .

SR, ARAEARGE A T £ PRURASE AT SR P, 2 WA A 2 1) 4 3] R A%
U, B TR (R B ok BRI R AAR 2, nlE I Rl HIRCC 35 47 45 1 1
HIRCF AT I, Pl 7 ) el 28 Ge iR v a e g I 8] 78 28 8 i i ) i AURF R

GREERTILR
SLOW Mode
CKS2~CKS0 = 000~110

— FAST Mode

FHIDEN=0, FSIDEN=0
HALT instruction is executed

— SLEEP Mode

FHIDEN=0, FSIDEN=1
HALT instruction is executed

IDLEO Mode

FHIDEN=1, FSIDEN=1
HALT instruction is executed

— IDLE1 Mode

FHIDEN=1, FSIDEN=0
HALT instruction is executed

——] IDLE2 Mode

HENARBRARE QR 7 EAE — M, BDN 2 P UAT “HALT” 89 AT RN E
SCC # {745 1) FHIDEN F1 FSIDEN {7484 “0” . fEiXF#CT, BT WDT
PLANTF T A I Bh RIS RE R S ). AE IR & N AT %464 )5, B R AR
.

o RGBT ILIZTT, NHAREFFILAE “HALT” 544k

o KU AT 8% P ) N B AN B A7 2 B AR FF 4 HE

o BN / it UK OR R 2 BT

o IRAEFAMB T E(FhrE PDF BHER, HI i HRE TO BHEE.

o 11T WDT ThAg MR, WDT Kl il T35 s BT e 3.

HENKERIEN

HEANZHIEN 0

HBENZS AR 0 M vEACE —Fh, RIS FE 7 R 44T “HALT” $i5 400/ 5 &
SCC 2347231 f] FHIDEN £y “0” H. FSIDEN £y “17 . fE Bk &4 T 44T
ZaAE, BREMERWT:

o fiy I BhE1RIELT, NMHREFIEILAE “HALT” #5644k, {8 fous FHK 28855 1T
o FnA7 it 2% P 1) N A RN B A7 2K IR FF A AT AE

o N / i TR AR R M HTE

Rev. 1.41

66 2025-02-21



BS86D20CA i‘b$
20-Key #4715 A/D &/ Flash £/7 4] HOLTEK

o AT P E IR E PDF B4 EE, FI 1% HAAE TO ByiEE.
o 1T WDT IhfiE M 2 HifE, WDT ¥#kid 5 EHIT it 5.

HANERER 1
HENZS N 1 O EACE — R, RIS AR 7 AT “HALT” 4R E
SCC 2747 #% ' () FHIDEN A1 FSIDEN 74K “17 o £ iR &4 FHUT1ZIE4 5,
W R ARG
o fu Al fous B EPIFSE, MAFEFIFIEE “HALT” fa44t.
o Blm AT A% P (0 P9 2 A AT 2R AR 2 AT
o BN / HirH T AR RE M RTE
o IRGHFAEAE P E S5 8 PDF KA ERE, B 1R HARE TO KiE =,
o 1T WDT ThRERZMHiRE, WDT $ki Z BT A5

HAT RN 2
HENTB N 2 7R — M, BN FR T AT “HALT” 82 ATHIE
SCC 717 #%HH ) FHIDEN £y “1” H FSIDEN £ A “0” . £ FiRkZ&4F AT
ZiEA e, KREREAT:
o fu BN EIIF)E, fsus BIENCH], N HFETAFIEAE “HALT” 4844k
o KR AT it 2% P (1) N 25 RN 25 A7 2 K DR FF A A 1E
o N / iy TR R FE AT E -
o RAEF AP EFAr & PDF WP EAL, BV bR & TO MpiE =,
o 1T WDT ZhAg K2 fdihE, WDT KgiE Z It E i ahit 3.

FHERAEESEIN
FH T 5 R L33 AR IR B 2 PR A 2 ) = T T IR K B WL ) B IR DD R A 3 R
REf, FIRERI R A LN (WA 1 A WA 2 BRAb ), ATl 3
PO KA R D BRI, BRI IE N A RS BAZER AN R
RSN / fr 51 . BT s B S N TR T A 20 3 ] 2 1) e A R
VL BRG] S G N SR O S ECRE RN . X N A AR B AR
B, ONEATRES A ARSI A5, X 5] i 6203 e B s
EDAEENEOETTDNG
FAAMETFIEE R MO 10 51 R k. N e B8 A BN
FEL AL RN 25 BOKs B AT LB ) CMOS i N — 422 B R FLIARE ) A 30 L b
ENTERE R, WHES LIRC 52 LXT Rz s, < SEGEHRE.
AR 1 SR 2 b, SR ST E . & AMNETIRER 25k B i
RF%s, AAMNIRSHEREITRESE LA MZE.

MR
FEAEIIRE, FT35F CPU {8 FHLiE N PRI St 2 5, SAT 24 6 1 LT
RN, SR R G Bl R IR . AR B I TAE TR Z— e nt A .
RGEHNRIRECT N J5, 7RSI PAT JUA 7 2 i«
o PA I F[%W
o R4l
e WDT i i
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# BSS6D20CA
HOLTEK 20-Key 75 A/D #/ Flash % /5 %]

B HLIAT HALT #54, RS NRIREL S WA, PDF ¥ ENM . R4 L
HPATTHEBRE TIMEITE 4, PDF ¥HEE. & RGHE 10 I 35 i H e i,
SRAEFIIREN BB, TO Ky BAL. B ER 283 & B AL TO hr&
FEMRBE R GE, XMEA S EEREF ISR, e R RA RS,
PA FIHR RN 5] RIS AT LB L PAWU 27 7 28 (8 A8 N PRI ML BRI BE . PA i 1M
)5, PRI “HALT” 84 G HEAT. WHR KRGS b, 4w
FhlRe R A 56— RS ol MG rh T R BE B b W1 Al ELHERR Cips, R
S1E “HALT” 154 2 G kST . XAHH T, MelE R G0 b &2 M % b
WA R B A HERR 2 AT LM 2 5 A AT . 58 RS LR A Oe g e L HERR
A, MR LS AT G0 SRR AR B 3SR AR 2 m R W bR B A B4
WEBEE N “17 , TUAH S AR B A e B T e TE R

B VAER R

B VI E N 4% (0 D REAE T B7 L 40 Fa G ) T PS8 Sh BB AS TR S, i B AR
Fr AN I B4 B A 21 R R g b it

FIVAER R HIR

WDT & I 28I B fure HH P ERIE R % LIRC $24t. PWE#R 48 LIRC 40
RRLI N 32kHz,  IXANRFER I A SR b 5 2 B Voo 5P A FE AN 9] 1 A8
b B TIH 5E ISE 2% RIS S RT 40 4R 28218 DAFR AR B K (s o R, 404 b
WDTC 217 8% HH ) WS2~WS0 7 3K g

B TRERFENFEFRR

WDTC #5172 F T H bl 5 #. WDT ThREBAE BRI 3 ALK AL H A

o WDTC &7

Bit 7 6 5 4 3 2 1 0

Name WE4 WE3 WE2 WEI1 WEO WS2 WS1 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~WEQ: WDT #f-42i)
10101 B¢ 01010: {fif
HeM: BAPEN
5 TR R IR R R A X e i A N e E, VB E AL, EAEE KL
1F tsreser ZEIRIFE] S, H RSTFC 2947 a8 WRF P E N “17 &
Bit 2~0 WS2~WS0: WDT i H Wk 3547
000: 2%fiLirc
001: 2'%fire
010: 2"2%/fire
011: 2"/fLire
100: 25/fire
101: 2'%/fire
110: 2Y/fLre
111: 28/fire

X =Lz WDT BB RS EE, AT SEBlN WDT i R S R i .
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BS86D20CA #
20-Key #4715 A/D &/ Flash £/7 4] HOLTEK

e RSTFC &F7588

Bit 7 6 5 4 3 2 1 0
Name — — — — RSTF | LVRF | LRF WRF
R/W — — — — R/W R/W R/W R/W
POR — — — — 0 X 0 0
“x” . R
Bit 7~4 KX, Eh “0”
Bit 3 RSTF: B0 25 A2 A B A bR S A7
P DL P A
Bit 2 LVRF: LVR EAifrENr
TR R AT
Bit 1 LRF: LVR &6 27 A7 48 S S A b AL
TR R B AT
Bit 0 WRF: WDT $5ill %5 17 8% A= AL bs A7
0: RAKE
1: RAE
éF\LVDT P F AT a WAL, A By 17, H I BRE MR
EE
B ERZRRE

2 WDT i, ErsE— R LR FISE . Xt Bk 15 LA,
P FAENHERF DA IRE A SIS S [0 E 2% DLRG 1k Hp= A
S, AERERRE IS, AR, 2R 0w Bk 3] — A AR5
bk sk N —NIEIEIR, TEBRTE AR RERE IEFISAT, LRSI, &I
i CAE B R LR A B T 5 I 2545 1 75 47 5 WDTC " i) WE4~WEOQ i 7]
PO RE I DL S L E A E . 2% BN “01010B” 81 “10101B” B fi G
WDT Ujfg. WH WE4~WEO0 & & A~ “01010B” A1 “10101B” LLAMHI{E T,
PP WIS AE tsreser 2EIRIS B] 5 B AL, b HL SR 446409 “01010B” &

WE4~WE0 i WDT IhaE
01010B =¥ 10101B ffiRE
Held R HLE AL

B VRER S IhREIE S
P IE R 4TIy, WDT i s SRR AR AL, FFEACRSAAES TO. = R
GAETIRIRER S AR, 24 WDT KR, IREFARFH TO M EAL, X
PC FIHEARFREF E AL, A =5 iEmT DUHKIER: WDT N . 23—z WDTC
BAEEAL, R WE4~WEO A2 B % 17 01010B #1 10101B #MIMEEAE; 26—
R ARG RE S MR =Rl “HALT” 54
ZE AL RS — 05 B T 1364 “CLR WDT” . Bl R #4447 “CLR WDT”
Fi% % WDT.
MBLE LN 218 B, R ERCOR. BN, BPERYECN 32kHz LIRC #R3% 4%
AIATEL N 218 I o KR HY R 2 8s, A3 AT b oy 28 I fe /N iad HE R 124 8ms.
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# BSS6D20CA
HOLTEK 20-Key 75 A/D #/ Flash % /5 %]

WDTC Register | WE4~WEDO bits T_Y\ ¥» Reset MCU

“CLR WDT” Instruction CLR

“HALT” Instruction

flrc/2®

fure .
LIRC 8-stage Divider WDT Prescaler

WS2~WS0 8-to-1 MUX WDT Time-out

(2%/fLre~2"*/fuire)
A VAERRS

SFBEKL

55 R DR AT AT 8 P LR SR B4, AR LT DA — 5 AN SO
B B A . T A R B LR UK UG, iR R 2EIR,
Py RSB PR R LA T B I R R RS I T BT 38— T8 4. |
MR DG, EREF AT 2 BT, B4 5 1 A B 2 A7 S0 2 B o T2 e
FPRES. R HECRMER Y —, SAWERNE, KN RR R
PP A7 i S TF AT R «

BT FHE RSN, A NG IR SRR LVR A, 7E R R AR T
LVR 82 (I, Zgie =t LVR E L. G — IR |0 o L for,
AR5 TR AT R 2 Sob 2 A7 2875 2 AR R (O S

SErzhse
FRRLEL T T LA b P P S A A PR B2 A8 3K
EREN

KA AT = AL, KRR AL ER)E. bR T ORUER 7 A7 4%
JHaa it dAT, BRI MRS E A A A RE TR . A A /
i Y S A B A7 AR B A RIS S O AT, A OR B R BITAT 1 A8t

E NEINIRES -
VDD_//
Power-on Reset
trsTD
SST Time-out ‘
S FE
REBE iz

W A 32 1) 25 A7 4% RSTC T 5 HLAE 52 2 A 852 e 75 14 1 5 o AR R
AL E A7, Wik RSTC & A7 #5 I N & 4 % B VR 01010101B 8 101010108 LA
NEAE AT, R HL2 T treser REIR I 0] J5 RAEE AL, WG &FAF2S0ME N
010101018,
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BS86D20CA #
20-Key #4715 A/D &/ Flash £/7 4] HOLTEK

RSTC7~RSTCO {if SITheE
01010101B ToHRAE
10101010B ToHAE

Hem B HLE AL

MERE L ThREIEH

e RSTC &H1F=%

Bit 7 6 5 4 3 2 1 0

Name | RSTC7 | RSTC6 | RSTC5 | RSTC4 | RSTC3 | RSTC2 | RSTC1 | RSTCO
R/W R/W R/W R/W R/W R/W R/W R/W R/W
POR 0 1 0 1 0 1 0 1
Bit 7~0 RSTC7~RSTCO: & {7 IhGEFEHIAL

01010101: To#AE

10101010: FHRfE

Hefl: MCU EAr

WER B R B R R A X Sy & AR Ay, SR HG R AL, EALshE KBS
—EXZEIR I [A] tsreser S5, . RSTFC ZR/7851) RSTF A& N “17 &

e RSTFC 7788

Bit 7 6 5 4 3 2 1 0
Name — — — — RSTF | LVRF | LRF WRF
R/W — — — — R/W R/W R/W R/W
POR — — — — 0 X 0 0
“x” : RHN
Bit 7~4 KREX, BN “0”
Bit 3 RSTF: S {7475 %5 17 s fit R AL bR AL
0: RAKE
1: RAE
i RSTC Pl B AT AR A R AR, A BN 17, B A RREE N R
EE
Bit 2 LVRF: LVR EAirENT
PEAR R S AT
Bit 1 LRF: LVR il 247 8 A 2 AL bR A7
FENAR R R A
Bit 0 WRF: WDT $5iill % 17 % A= AT bs A7

VEWA T I il A7 48 2770

REEEL-LVR
R HURA RS Z A A, ORI E M R . 2 AP R AR T2 — T

SEMERS

e RN L.

TEPUE AR R, K R R A7 Th 8 46 48 B8 T 45 2 10 B R AE Ve 91140
MmN, RPN R B E T RESTE 0.9V~Vivr Z 8], XK LVR
Y2 BB AL HLH RSTFC FA7#sH 1) LVRF #r &7 E 2. LVR B &L

(IR A -

AR LVR 55, RIFE 0.9V~Vive HIAKHE HRZAS OIS 1A), 00 250 L

LVR/LVD AU tove S E00ME « 20 SARK B S AETE I ) AR tove 2507018,
N LVR ¥ & 20 E AASPATEAL RS, LR Ve Z80E 7l 1d LVRC #F
A LVST~LVSO Ay 3 & . 5 T2 2 T4 LVS7~LVS0 48 A e Er, =
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HOLTEK i ’

BS86D20CA
20-Key ##5 A/D % Flash 2 /4]

B WU AE tsreser B ]S E A7, BB RSTFC 27 /7281 LRF i #k B hr. A7
Ji LVRC HIHJUG1E /2 01100110B. 75 ByFE & K42, 2450 A HLEEN 25 IR sl AR IR A
A, LVR Hhagk Bl .

LVR
{ trsTD + tssT
Internal Reset
R EE A
e LVRC FF5
Bit 7 6 5 4 3 2 1 0
Name LVS7 LVS6 LVSS5 LVS4 LVS3 LVS2 LVS1 LVS0
R/W R/W R/W R/W R/W R/W R/W R/W R/W
POR 0 1 1 0 0 1 1 0
Bit 7~0 LVS7~LVS0: LVR HiEif#%

01100110: 1.7V
01010101: 1.9V
00110011: 2.55V
10011001: 3.15V
10101010: 3.8V
11110000: F&fE
Hoefl: B HLEA — FERE AN POR H

A AT LA SCIRAR L S B AR AIR v R A 0 R 2, LA 280 AL v e 18 Pt e

BRT toves WA HLEALR A SRR SR LIS (25 47 3 N A IR AL

7 LA SE SR AN H S 5 A2 A M 11110000B 4b, e 1f th BE 5 3505 HL
BAhr. FFELIL— B tsreser ZEIR B[RRI N B A7 . (H UL 2547 8% N 250K B A7 N

POR fH.

e RSTFC F1E=E

Bit 7 6 5 4 3 2 1 0
Name — — — — RSTF | LVRF | LRF WRF
R/W — — — — R/W R/W R/W R/W
POR — — — — 0 X 0 0
“X” : ﬂibﬁn
Bit 7~4 FKENX, BN “0”
Bit 3 RSTF: 84735 25177 d B E A s &AL
VE LA ERE AL E Y .
Bit 2 LVRF: LVR EfikrEAr
0: RERAE
1: k4%
R WK LR R AL R AR, AT E N 17, AR R N R R EE .
Bit 1 LRF: LVR ¥l %547 28 A B A br 47
0: KKRE
1: RE
U1 LVRC Z 7w & AR AE 2 S LVR HLIEAE, BefAE AN “17 , X3
TR E A Thfe, H AR N ARFEE.
Bit 0 WRF: WDTC 277 4% 84 = A br AL

VEILE 1A R I A4 ) A A7 2R B 1Y
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BS86D20CA #
20-Key #4715 A/D &/ Flash £/7 4] HOLTEK

IAP 1
ME{E “55H” £ FCl1 78N, Bl —NENESHBEN R IEN. 1
DLAEZR N FH gmFE =1 o

EREEITRE RS
T & T 1% AR EAL TO Bt “17 2 4h, FEHER AR 2 N & 1]
Hvs A2 A7 A LVR AR A AR

WDT Time-out —|

<&
<

tRSTD

4

Internal Reset
EREITIE RS S AR FE

IRER S = RETE 1 S 4L
PRIRERC PRI R T ) R A AL E SR R AAT AR B TR AR 5
HERRFRET I 4IE “0” L TO 5 PDF ALl “17 4k, 4 AR FEAE
B tsst IOVELHUERATE 225 R G0 L HUIn a] /L URpE

WDT Time-out

< P tsst

Internal Reset

PRER 55 IR B T3t e R

EHEIRTS
AR B AL LA R (3@ A2 R ALAR S, X Eehr &Nz, H PDF A1 TO fif
RS T A7, e AR IR B S PR A A e B T - s 4 T LR 2 1 2 45
PRIz . AR EALLT PR

TO PDF S
0 0 HEL
u u PR G AR S ) LVR B4
1 u | PR AR A U Y WDT i 2 A
1 1 2 PR BRI A U (1) WDT i S A
“u” s A
R WL EREN )G, SIEeRITHIGEE, 51T &,
e SNEER
RS HBRAE
H T BT v T bR A
BIVER2E, NE | #NESE, H WDT \EHH
5 I AR BB JITA S B A A2 1
LPNYE | /O 13 M8 N K
HErRFEE! YEMZFR BT 8 h) HEAR T

AT R AR 3Ox B LN P25 A7 2 B RS AN R DA PRI R AL 5 F2 e RE
WAHAT, T RRA AR AR E AT EALE R E R AR . NREDN AT
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HOLTEK i ’

BS86D20CA
20-Key ##5 A/D % Flash 2 /4]

KEALJE WA AF A PR 35 BT HLAT 2 AP RS0, R S AR (34 3%

IR IO o
- LVR E1& WDT it WDT i
sea | tesw | DREE | Tekk) | SR )
TIARO 0000 0000 0000 0000 0000 0000 uuuu uuuu
MPO 0000 0000 0000 0000 0000 0000 uuuu uuuu
IAR1 0000 0000 0000 0000 0000 0000 uuuu uuuu
MPIL 0000 0000 0000 0000 0000 0000 uuuu uuuu
MP1H 0000 0000 0000 0000 0000 0000 uuuu uuuu
ACC XXXX XXXX uuuu uuuu uuuu uuuu uuuu uuuu
PCL 0000 0000 0000 0000 0000 0000 0000 0000
TBLP XXXX XXXX uuuu uuuu uuuu uuuu uuuu uuuu
TBLH XXXX XXXX uuuu uuuu uuuu uuuu uuuu uuuu
TBHP ---X XXXX ---u uuuu ---u uuuu ---u uuuu
STATUS xx00 xxXxx uuuu uuuu uulu uuuu uull uuuu
IAR2 0000 0000 0000 0000 0000 0000 uuuu uuuu
MP2L 0000 0000 0000 0000 0000 0000 uuuu uuuu
MP2H 0000 0000 0000 0000 0000 0000 uuuu uuuu
RSTFC ---- 0x00 ---- uuuu ---- uuuu ---- uuuu
INTCO -000 0000 -000 0000 -000 0000 -uuu uuuu
INTC1 0000 0000 0000 0000 0000 0000 uuuu uuuu
INTC2 0000 0000 0000 0000 0000 0000 uuuu uuuu
INTC3 0-00 0-00 0-00 0-00 0-00 0-00 u-uu u-uu
PA 1--1 1111 1--1 1111 1--1 1111 u—-u uuuu
PAC 1--1 1111 1--1 1111 1--1 1111 u-—u uuuu
PAPU 0--0 0000 0--0 0000 0--0 0000 u—-u uuuu
PAWU 0--0 0000 0--0 0000 0--0 0000 u-—u uuuu
SLEDCO 0000 0000 0000 0000 0000 0000 uuuu uuuu
SLEDCI --00 0000 --00 0000 --00 0000 --uu uuuu
WDTC 0101 0011 0101 0011 0101 0011 uuuu uuuu
TBOC 0----000 0----000 0--- -000 u--- -uuu
PSCOR | ---- -- 00 | ---- -- 00 | ---- -- 00 | ---- -- uu
LVRC 0110 0110 uuuu uuuu 0110 0110 uuuu uuuu
LvpuCc | ---- --- 0 | ------- 0 | ------- 0 | ------- u
LXTC -----000 -----000 -----000 ---- -uuu
PB 1111 1111 1111 1111 1111 1111 uuuu uuuu
PBC 1111 1111 1111 1111 1111 1111 uuuu uuuu
PBPU 0000 0000 0000 0000 0000 0000 uuuu uuuu
SIMTOC 0000 0000 0000 0000 0000 0000 uuuu uuuu
SIMCO 111- 0000 111- 0000 111- 0000 uuu- uuuu
SIMCl1 1000 0001 1000 0001 1000 0001 uuuu uuuu
SIMD XXXX XXXX XXXX XXXX XXXX XXXX uuuu uuuu
SIMA/SIMC2 0000 0000 0000 0000 0000 0000 uuuu uuuu
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BS86D20CA

20-Key #8#5 A/D % Flash % 5]

HDLTEK#

. - LVR £1u WDT it WDT i@
ki ERRE | (Faetr) | (ERBE) | SR/ KR)

uuuu ----
(ADRFS=0)

SADOL XXXX ---- XXXX ---- XXXX ----
uuuu uuuu
(ADRFS=1)
uuuu uuuu
(ADRFS=0)

SADOH XXXX XXXX XXXX XXXX XXXX XXXX
---- uuuu
(ADRFS=1)
SADCO 0000 0000 0000 0000 0000 0000 uuuu uuuu
SADCI1 0000 -000 0000 -000 0000 -000 uuuu -uuu
SADC2 0--0 0000 0--0 0000 0--0 0000 u--u uuuu
IFSO 0000 0000 0000 0000 0000 0000 uuuu uuuu
IFS1 ---- 0000 ---- 0000 ---- 0000 ---- uuuu
SCC 000- -000 000- -000 000- -000 uuu- -uuu
LVDC --00 -000 --00 -000 --00 -000 --uu -uuu
HIRCC ---- 0001 ---- 0001 ---- 0001 ---- uuuu
PC 1111 1111 1111 1111 1111 1111 uuuu uuuu
PCC 1111 1111 1111 1111 1111 1111 uuuu uuuu
PCPU 0000 0000 0000 0000 0000 0000 uuuu uuuu
MFI --00 --00 --00 --00 --00 --00 --uu --uu
PD ---- 1111 ---- 1111 ---- 1111 ---- uuuu
PDC ---- 1111 ---- 1111 ---- 1111 ---- uuuu
PDPU ---- 0000 ---- 0000 ---- 0000 ---- uuuu
EEAL 0000 0000 0000 0000 0000 0000 uuuu uuuu
EEAH | ---- --- 0 | ------- 0 | ------- 0 | ---- --- u
EED 0000 0000 0000 0000 0000 0000 uuuu uuuu
TKTMR 0000 0000 0000 0000 0000 0000 uuuu uuuu
TKCO 0000 0-00 0000 0-00 0000 0-00 uuuu u-uu
TK16DL 0000 0000 0000 0000 0000 0000 uuuu uuuu
TK16DH 0000 0000 0000 0000 0000 0000 uuuu uuuu
TKCl1 0000 0011 0000 0011 0000 0011 uuuu uuuu
TKMO016DL 0000 0000 0000 0000 0000 0000 uuuu uuuu
TKMO016DH 0000 0000 0000 0000 0000 0000 uuuu uuuu
TKMOROL 0000 0000 0000 0000 0000 0000 uuuu uuuu
TKMOROH | ---- -- 00 | ---- -- 00 | ---- -- 00 | ---- -- uu
TKMOCO --00 0000 --00 0000 --00 0000 --uu uuuu
TKMOC1 0-00 0000 0-00 0000 0-00 0000 u-uu uuuu
TKM116DL 0000 0000 0000 0000 0000 0000 uuuu uuuu
TKMI116DH 0000 0000 0000 0000 0000 0000 uuuu uuuu
TKMIROL 0000 0000 0000 0000 0000 0000 uuuu uuuu
TKMIROH | ---- -- 00 | ---- -- 00 | ---- -- 00 | ---- -- uu
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HOLTEK i ’

BS86D20CA
20-Key ##5 A/D % Flash 2 /4]

o - LVR £1¢ WDT & WDT it
Gl LRE ( E".%“§11’E ) |« IE*%#;Td’tﬁH ) | (=R /I1$Eé )
TKM1C0 --00 0000 --00 0000 --00 0000 --uu uuuu
TKMIC1 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
TKM2C0 --00 0000 --00 0000 --00 0000 --uu uuuu
TKM2Cl1 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 | ---- -- 00 | ---- -- 00 | ---- -- 00 | ---- -- uu
TKM3C0 --00 0000 --00 0000 --00 0000 --uu uuuu
TKM3Cl1 0-00 0000 0-00 0000 0-00 0000 u-uu uuuu
CTMCO 0000 0000 0000 0000 0000 0000 uuuu uuuu
CTMC1 0000 0000 0000 0000 0000 0000 uuuu uuuu
CTMDL 0000 0000 0000 0000 0000 0000 uuuu uuuu
CTMDH | ---- -- 00 | ---- -- 00 | ---- -- 00 | ---n -- uu
CTMAL 0000 0000 0000 0000 0000 0000 uuuu uuuu
CTMAH | ---- -- 00 | ---- -- 00 | ---- -- 00 | ---- -- uu
PTMOCO 0000 0--- 0000 0--- 0000 0--- uuuu u---
PTMOCI 0000 0000 0000 0000 0000 0000 uuuu uuuu
PTMODL 0000 0000 0000 0000 0000 0000 uuuu uuuu
PTMODH | ---- -- 00 | ---- -- 00 | ---- -- 00 | ---- -- uu
PTMOAL 0000 0000 0000 0000 0000 0000 uuuu uuuu
PTMOAH | ---- -- 00 | ---- -- 00 | ---- -- 00 | ---- -- uu
PTMORPL 0000 0000 0000 0000 0000 0000 uuuu uuuu
PTMORPH | ---- -- 00 | ---- -- 00 | ---- -- 00 | ---- -- uu
PTM1CO 0000 0--- 0000 0--- 0000 0--- uuuu u---
PTMICI 0000 0000 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
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BS86D20CA

20-Key #8#5 A/D % Flash % 5]

HDLTEK#

. . LVR €11 WDT jit WDT ;i
ki i E".%“§11’E ) |« IE*%#;Td’tﬁH ) | (=R /I1$Eé )
TKM4CO0 --00 0000 --00 0000 --00 0000 --uu uuuu
TKMA4Cl1 0-00 0000 0-00 0000 0-00 0000 u-uu uuuu
INTEG | ---- -- 00 | ---- -- 00 | ---- -- 00 | ---- -- uu
PSCIR | ---- -- 00 | ------ 00 | ---- -- 00 | ---- -- uu
TB1C 0----000 0----000 0--- -000 u--- -uuu
PANS 0--0 0000 0--0 0000 0--0 0000 u--u uuuu
PCNS 0000 0000 0000 0000 0000 0000 uuuu uuuu
PDNS ---- 0000 ---- 0000 ---- 0000 ---- uuuu
TKMO0C2 1110 0100 1110 0100 1110 0100 uuuu uuuu
TKM1C2 1110 0100 1110 0100 1110 0100 uuuu uuuu
TKM2C2 1110 0100 1110 0100 1110 0100 uuuu uuuu
TKM3C2 1110 0100 1110 0100 1110 0100 uuuu uuuu
TKMA4C2 1110 0100 1110 0100 1110 0100 uuuu uuuu
ORMC 0000 0000 0000 0000 0000 0000 0000 0000
VBGRC | ---- --- 0 | ------- 0 | ------- 0 | ------- u
RSTC 0101 0101 0101 0101 0101 0101 uuuu uuuu
USR 0000 1011 0000 1011 0000 1011 uuuu uuuu
UCRI1 0000 00x0 0000 00x0 0000 00x0 uuuu uuuu
UCR2 0000 0000 0000 0000 0000 0000 uuuu uuuu
UCR3 | ---- --- 0 | ------- 0 | ------- 0 | ------- u
BRDH 0000 0000 0000 0000 0000 0000 uuuu uuuu
BRDL 0000 0000 0000 0000 0000 0000 uuuu uuuu
UFCR --00 0000 --00 0000 --00 0000 --uu uuuu
TXR _RXR XXXX XXXX XXXX XXXX XXXX XXXX uuuu uuuu
RXCNT -----000 -----000 -----000 ---- -uuu
EEC 0000 0000 0000 0000 0000 0000 uuuu uuuu
FCO 0000 0000 0000 0000 0000 0000 uuuu uuuu
FCl1 0000 0000 0000 0000 0000 0000 uuuu uuuu
FC2 ] - - 00 | ---- -- 00 | ---- -- 00 | ---- -- uu
FARL 0000 0000 0000 0000 0000 0000 uuuu uuuu
FARH ---0 0000 ---0 0000 ---0 0000 ---u uuuu
FDOL 0000 0000 0000 0000 0000 0000 uuuu uuuu
FDOH 0000 0000 0000 0000 0000 0000 uuuu uuuu
FDIL 0000 0000 0000 0000 0000 0000 uuuu uuuu
FD1H 0000 0000 0000 0000 0000 0000 uuuu uuuu
FD2L 0000 0000 0000 0000 0000 0000 uuuu uuuu
FD2H 0000 0000 0000 0000 0000 0000 uuuu uuuu
FD3L 0000 0000 0000 0000 0000 0000 uuuu uuuu
FD3H 0000 0000 0000 0000 0000 0000 uuuu uuuu
PASO 0000 0000 0000 0000 0000 0000 uuuu uuuu
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HOLTEK i ’

BS86D20CA

20-Key ##5 A/D % Flash 2 /4]

o - LVR £1¢ WDT & WDT it

Gl LRE (Eﬁgé) (Eﬁﬁéﬂ (ﬁm/&i)
PASI 00-- --00 00-- --00 00-- --00 Uu-- --uu
PBSO 0000 0000 0000 0000 0000 0000 uuuu uuuu
PBSI 0000 0000 0000 0000 0000 0000 uuuu uuuu
PCSO 0000 0000 0000 0000 0000 0000 uuuu uuuu
PCS1 0000 0000 0000 0000 0000 0000 uuuu uuuu
PDSO 0000 0000 0000 0000 0000 0000 uuuu uuuu
Ve “u” BEAKE

“x” FomAkm

“7 FJpARE X

I\ /im0

Holtek 5 Fr HLIIHI / %t FH4 ) B R K RE . Ko 5l T ZE A 2
PPt T B B AN B o P S AR b e R 1 B DA R A E T A f e
VB MHS R, XSRS B LR 2 B SRR A TR
K.
ZH AL T PA~PD XUAIHIN / HiH o 30k B0 25 47 28 76 B0 A7 it 2 A R 8 11
itk B VO D T4 NS B . 1R VB NRAE, HN S G D RE,
W e UL A B L AE AT “MOV A, [m]” , T2 K ETHHERLF, m A

Hodiko Tt ERAE, P SRR R R, ELORRR AN B R A e

5.
HEeE i
= 7 6 5 4 2 1 0
PA PA7 — — PA4 PA3 PA2 PAl PAO
PAC | PAC7 — — PAC4 | PAC3 | PAC2 | PACI | PACO
PAPU | PAPU7 | — — | PAPU4 | PAPU3 | PAPU2 | PAPU1 | PAPUO
PAWU |PAWU7| — — | PAWU4 | PAWU3 | PAWU2 | PAWUI1 | PAWUO
PB PB7 PB6 PB5 PB4 PB3 PB2 PBI PBO
PBC | PBC7 | PBC6 | PBC5 | PBC4 | PBC3 | PBC2 | PBCl1 | PBCO
PBPU | PBPU7 | PBPU6 | PBPU5 | PBPU4 | PBPU3 | PBPU2 | PBPU1 | PBPUO
PC PC7 PC6 PC5 PC4 PC3 PC2 PC1 PCO
PCC | PCC7 | PCC6 | PCC5 | PCC4 | PCC3 | PCC2 | PCCl | PCCO
PCPU | PCPU7 | PCPU6 | PCPU5 | PCPU4 | PCPU3 | PCPU2 | PCPU1 | PCPUO
PD — — — — PD3 PD2 PDI PDO
PDC — — — — PDC3 | PDC2 | PDC1 | PDCO
PDPU — — — | PDPU3 | PDPU2 | PDPUI | PDPUO
LVPUC | — — — — — — LVPU
“—7 e REX, N €07

1/0 B F Fae5%k
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BS86D20CA #
20-Key #4715 A/D &/ Flash £/7 4] HOLTEK

nk2vi=EN

VF 2 77 i N2 A B 11 AT ARSI 75 ZE A0 I — A b 7 A B R SE B L 432 (1 20
BEo 9T A BB, 5] BRI B AN, AT AR E R A
Eg i RH e X b H AT E AR L E % ) B A PxPU ATEF A7 4 LVPUC
KUCE, EH— PMOS @A RSl i ThRE . PxPU 77 47 88 I T-#i 2
R RE_ ERLThAE, 1 LVPUC & A7 & HI T 9 i i A P g o I P ae %% 4z v
BHLAEL -

EEE AR, 4 DO SR Oy BT N B NMOS F i i, BT REA &%
PxPU 0T, HEIRE T LRIIREAT M.

o PxPU F 5

Bit 7 6 S 4 3 2 1 0
Name | PxPU7 | PxPU6 | PxPU5 | PxPU4 | PxPU3 | PxPU2 | PxPU1 | PxPUO
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
PxPUn: 1/O Px [0 b4 HiH 36 fr
0: BREE
1: ffifk

PxPUn {3 #2151 B B i BH D RE . X LA x AT ELZ R AL By Cy 5D, {HiE,
AN 10 3t ST R AT BEAN ]

e LVPUC F7588
7

Bit 6 5 4 3 2 1 0
Name — — — — — — — LVPU
RW | — — - - - . — | RW
POR — — — — — — — 0

Bit 7~1 KES, BN €07
Bit 0 LVPU: ik s 47 B fH 1 o7

0: Frf 51 h L FEA 60kQ @ 3V

1: FrE 51 s BBy 15kQ @ 3V
1% AT T oA e T e AL B P N s B B . BiVER, LVPUC 2747
SRR LVPU AN AE 8 B A7 A 2 F i 4 147 4 B A0 B 51 0 R T 6 )G A 3L
R Th AR eI AL R TR

PA [OM:{E

AR TR “HALT” J8fd oy HLBE ARIR B AR, B R LA R Gt
Rt b LB RE,  BEThREXS T o ith S ARTHAE N FHAR B8 Mg f 5 LA AR
DRI, Horp 2z R PA RS AN SR AR My T B T ) e
ARG & T I AN RIT SCRMEE IO M T o PA RS 51 BTRT LAE Id 8
B PAWU % 77 83 5K Ml 2 15 BoA M BE DI RE .

TR R, R 45 Wi BB 1O Dhagk AR H i A iUk + 2 W /
PRI I, MeBE D REA 252 PAWU FEHIDT R, HERES T UL BRI BE A AT o
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iﬂbﬁ BSS6D20CA
HOLTEK 20-Key 75 A/D #/ Flash % /5 %]

e PAWU Z 7588

Bit 7 6 5 4 3 2 1 0
Name | PAWU7 — — PAWU4 | PAWU3 | PAWU2 | PAWU1 | PAWUO
R/W R/W — — R/W R/W R/W R/W R/W
POR 0 — — 0 0 0 0 0
Bit7,4~0 PAWU7, PAWU4~PAWUO: ¥ 11 A 5| [N o fe 4% i) for
0: BrfE
1: fifig

Bit 6~5 KEN, TN “0”

M /s O FE R

BN /DR S B IS A AR AR, HORIER RO / fa IR .
M4 VO 51 JAHTAT CUB R Bl sh8 R &N CMOS Sl sl . frf
(19 1/O i 1R 51 RIS & B 0 BT VO s M 3 —Ar. 25 VO 5] EE s
THRE, UGS R P A A s A 7R BB BN “17 o XA 2 7T DL E R
NIRRT AP A AL AL E DS €07, LS| I E
CMOS %t 45| B B v HUIRZAS I, R Fr 48 15 B 2 ey i 11 27 474 19
WA JERD, WOR A DS G PRI, R R AR P e e A
SRR, AN e 51 BB SRR I IR o

e PxC FH 7758
Bit 7 6 5 4 3 2 1 0

Name PxC7 PxC6 PxC5 PxC4 PxC3 PxC2 PxCl1 PxCO
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
PxCn: 1/O Px I / %t R AL # A
0: fari
1: HIA

PxCn il T 3| A, KL x LU A B. Co 80D, A, #5410
3 1B ATBT R

BN / s DR R IR
ZH R LR VO DA SZ Fe AN R IR FE v SX B e /o . dB I T & A 7 A3k 35 27
f##% SLEDCn, 1871 1/O % 1A 32 FF 4 /> Level BIYRHLIRIRBIHE J7o AN 24%F W
B 51 I 158 CMOS Sy I, LR ISR A B R BN, XSk B TR
F PRS2 5N / i O H SRR 215 AN R N S 56 B 7 B8 FEL T

HiFs i

B 7 6 5 4 3 2 1 0
SLEDCO | SLEDC07 | SLEDC06 | SLEDC05 | SLEDC04 | SLEDC03 | SLEDC02 | SLEDCO1 | SLEDC00
SLEDC1 — — SLEDCI5 | SLEDC14 | SLEDC13 | SLEDC12 | SLEDC11 | SLEDC10

I/0 QR RITHIF FR5I5%
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BS86D20CA #
20-Key #8#5 A/D % Flash % 5] HOLTEK

e SLEDCO &7558

Bit 7 6 5 4 3 2 1 0
Name |SLEDCO07 |SLEDCO06|SLEDC05|SLEDC04 | SLEDC03 | SLEDCO02 | SLEDCO1 | SLEDC00
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 SLEDCO07~SLEDC06: PB7~PB4 Vi Hi i 16 4% s
00: Level 0 ( #/))
01: Level 1
10: Level 2
11: Level 3 (#&&K)

Bit 5~4 SLEDCO05~SLEDC04: PB3~PBO Vi i 16 5457
00: Level 0 ( /)
01: Level 1
10: Level 2
11: Level 3 (#&K)

Bit 3~2 SLEDCO03~SLEDCO02: PA7 Il PA4 i HEL IR 347
00: Level 0 (/)
01: Level 1
10: Level 2
11: Level 3 (#&K)
Bit 1~0 SLEDCO01~SLEDCO00: PA3~PAOQ V5 FaJi e 347
00: Level 0 ( /)
01: Level 1
10: Level 2
11: Level 3 (%K)

e SLEDC1 755

Bit 7 6 S 4 3 2 1 0
Name — — |SLEDCI15|SLEDC14|SLEDC13 | SLEDC12 | SLEDCI11 | SLEDC10
R/W — — R/W R/W R/W R/W R/W R/W
POR — — 0 0 0 0 0 0

Bit 7~6 K, BN “0”
Bit 5~4 SLEDC15~SLEDC14: PD3~PDO 5 FL L TRA7
00: Level 0 (/D)
01: Level 1
10: Level 2
11: Level 3 (fK)

Bit 3~2 SLEDC13~SLEDC12: PC7~PC4 i LA TR
00: Level 0 ( #/M)
01: Level 1
10: Level 2
11: Level 3 (#HK)

Bit 1~0 SLEDC11~SLEDC10: PC3~PCO ¥ R 36 Ar
00: Level 0 ( /)
01: Level 1
10: Level 2
11: Level 3 (&K)
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i‘bﬁ BSS6D20CA
HOLTEK 20-Key 75 A/D #/ Flash % /5 %]

/O OFERIRIERE
ZH ALK PAL PC A1 PD HARSZHFAS [ (R E LR SR B BE /7 ek e AT LI
PR A7 A% PXNS, $55E 1 VO 3 I R SZRFPITAS G0 (0 HE R KB BE 7T A%
JS2 5| Bl 9 CMOS fay S, HOE Sl A A AR B, X AL
Mo MRS 255N / e R SURFE B 9 AR R N P S0 33 5 F) 8 PR UL

HEes i

AR 7 6 5 4 3 2 1 0
PANS | PANS7 | — — | PANS4 | PANS3 | PANS2 | PANS1 | PANSO
PCNS | PCNS7 | PCNS6 | PCNS5 | PCNS4 | PCNS3 | PCNS2 | PCNS1 | PCNSO
PDNS — — — — | PDNS3 | PDNS2 | PDNS1 | PDNSO

/O DR IEH HFFRIIR

e PANS E 588

Bit 7 6 5 4 3 2 1 0
Name | PANS7 — — PANS4 | PANS3 | PANS2 | PANS1 | PANSO
R/W R/W — — R/W R/W R/W R/W R/W
POR 0 — — 0 0 0 0 0
Bit 7 PANS7: PA7 ¥ HFUEREA (NMOS 77 )

0: Level 0 (/)
1: Level 1 (& K)

Bit 6~5 RKEN, TN “0”

Bit4 PANS4: PA4 EHLRIERAL (NMOS 5 )
0: Level 0 (/M)
1: Level 1 (1K)

Bit 3 PANS3: PA3 JEHJIERA, (NMOS 77 )
0: Level 0 (/)
1: Level 1 (#K)

Bit 2 PANS2: PA2 ¥ HFTEREA (NMOS )
0: Level 0 ( f/h)
1: Level 1 (K)

Bit 1 PANS1: PA1 ¥ HFUEREA (NMOS 77 )
0: Level 0 (/)
1: Level 1 (& K)

Bit 0 PANSO: PAO # HLTEREAL (NMOS 7))
0: Level 0 (/M)
1: Level 1 (HK)

e PCNS FH 7788

Bit 7 6 5 4 3 2 1 0
Name | PCNS7 | PCNS6 | PCNS5 | PCNS4 | PCNS3 | PCNS2 | PCNSI | PCNSO
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 PCNS7: PC7 FEHRESAL (NMOS ™)

0: Level 0 (#5/)

1: Level 1 (HK)
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BS86D20CA #
20-Key #4715 A/D &/ Flash £/7 4] HOLTEK

Bit 6 PCNS6: PC6 J#HLIEFAL (NMOS 5 )
0: Level 0 (/M)
1: Level 1 (#K)

Bit 5 PCNS5: PC5 J#HIEFAL (NMOS H715)
0: Level 0 (/)
1: Level 1 (1K)

Bit4 PCNS4: PC4 J#EHFUERAL (NMOS 7 )
0: Level 0 ( &/ )
1: Level 1 (]xK)

Bit 3 PCNS3: PC3 # HFUERAL (NMOS 17 )
0: Level 0 ( /)
1: Level 1 (#K)

Bit 2 PCNS2: PC2 M FERAL (NMOS 117 )
0: Level 0 (/M)
1: Level 1 (& K)

Bit 1 PCNS1: PCI1 #EHFIERAL (NMOS )
0: Level 0 (/M)
1: Level 1 (1K)

Bit 0 PCNS0: PCO JEHRIERA, (NMOS 1)
0: Level 0 (f&/))
1: Level 1 (#K)

e PDNS FH 7%

Bit 7 6 5 4 3 2 1 0
Name — — — — | PDNS3 | PDNS2 | PDNS1 | PDNSO
R/W — — — — R/W R/W R/W R/W
POR — — — — 0 0 0 0
Bit 7~4 ARFES A “07
Bit 3 PDNS3: PD3 ¥ & FAr (NMOS #71)

0: Level 0 ( &/ )
1: Level 1 (1K)

Bit 2 PDNS2: PD2 j#EFIERAL (NMOS 877)
0: Level 0 ( /)
1: Level 1 (] K)

Bit 1 PDNS1: PDI1 #EHFEIESEAL (NMOS )
0: Level 0 (&/)N)
1: Level 1 (& K)

Bit 0 PDNSO: PDO JEH LA, (NMOS #71)
0: Level 0 (/M)
1: Level 1 (1K)

SRS R ThRE
SRV 22 Thae mT ARG 0 B 3 ALY 0 R 1 o A7 R AR 51 BRI Bieks 2 PR e it
51 ) 2 DR i AR 2 B 2R Rl teAh, X8 S] I ThRe AT Ll — &5
AR AT BE .
SIMIL R ThREIE R T 728

B T R Y 51 A Mo o BE L8 B LI BRI a8, 51 BT RE S AN
SIURTIRELE R, Efe DR A PR A EZ AR KL, AP SmHE “x”
Bt T RRE B A AE AT “n” , idN PxSn, FURATREEBE A AFAE, dN IFSI,
XL FF A7 Ay ] LU SRIG 2 DI REIC ] 51 B ARy 2 T RE
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i‘h5 BSS6D20CA
HOLTEK 20-Key 75 A/D #/ Flash % /5 %]

PRI B e, BRI TR IG5 B B She g e A ok B AU . X T
KL FHThRE, EEPEAT TS BIL I Thae, w2 b A N 1 51 B
il B A7 2 IE BRI BZ IhEE, AR5 FEIC B AH B A 2 A8 % B DA RE A Th g
{HIE, FEWBEART I 7B, — ¥ N5 40 INT. xTCKn 45, 5
XFNE B /O 3L R —AN 5 St s Bk . EEFEXA 5 MThae, BT
R 0 AR 1 BRI F RN AN R T RE LB Ah, I 0K L N R e 4 1) B
LRI B NN . B IER U 51 3L ThaE, Mo RiBRaEsMNEThRE, AR5
FEAE CAORH . 1R 5 B P 2 ) 2 A7 DL B e L FH Th e .

HEes i

B 7 6 5 4 3 2 1 0
PASO | PASO7 | PAS06 | PASO5 | PAS04 | PASO03 PAS02 PASOl | PAS00
PAS1 | PAS17 | PASI6 — — — — PAS11 | PASIO
PBSO | PBS0O7 | PBSO6 | PBSO5 | PBS04 | PBS03 PBS02 PBSOl | PBS00
PBS1 | PBS17 | PBS16 | PBSI5 | PBS14 | PBSI3 PBSI12 PBSIl | PBSI10

PCSO | PCSO07 | PCS06 | PCSO5 | PCS04 PCS03 PCS02 PCS01 PCS00

PCS1 | PCS17 | PCS16 | PCS15 | PCS14 PCS13 PCSI12 PCS11 PCS10

PDSO | PDS07 | PDS06 | PDS05 | PDS04 PDS03 PDS02 PDSO01 PDS00

IFSO |SCSBPSI1|SCSBPS0| SDIPSI | SDIPSO | SCKPSI1 SCKPSO0 RXPS1 RXPS0

IFS1 — — — — | PTCKOPS! PTCKOPSO| DI DO
SIBtRThRE R FFRRTI&R

e PASO 523

Bit 7 6 5 4 3 2 1 0
Name | PASO7 | PASO6 | PASO5 | PAS04 | PAS03 | PAS02 | PASO1 | PASO0
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 PAS07~PAS06: PA3 5| B3t ohAkit &%
00: PA3
01: SDI/SDA
10: RX/TX
11: VREFI

Bit 5~4 PAS05~PASO04: PA2 5| B3t Fl oh kit %
00: @
01: SCS
10: PA2
11: PA2

Bit 3~2 PAS03~PAS02: PA1 5| Ji13L LRk %
00: PAl
01: SDI/SDA
10: TX
11: KEY20

Bit 1~0 PASO01~PAS00: PAO 5| i1 FH ) g ik £
00: PAO/PTCKO
01: SDO
10: PAO/PTCKO
11: PAO/PTCKO
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BS86D20CA

20-Key #8#5 A/D % Flash % 5]

HOLTEK i ’

o PAS1 778

Bit 7 6 5 4 3 2 1 0
Name | PAS17 | PAS16 — — — — PAS11 | PAS10
R/W R/W R/W — — — — R/W R/W
POR 0 0 — — — — 0 0
Bit 7~6 PAS17~PAS16: PA7 5| i3t FH IhRE ik %
00: PA7
01: SCK/SCL
10: TX
11: PA7
Bit 5~2 REN, TN “0”
Bit 1~0 PAS11~PAS10: PA4 5| 1L ThaE k%
00: PA4/INT/CTCK
01: SCK/SCL
10: RX/TX
11: KEY19
e PBSO 5758
Bit 7 6 5 4 3 2 1 (1]
Name | PBS07 | PBS06 | PBS05 | PBS04 | PBS03 | PBS02 | PBSO1 | PBS00
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 PBS07~PBS06: PB3 5| {3t F Thfig k%
00: PB3
01: KEY4
10: PB3
11: PB3
Bit 5~4 PBS05~PBS04: PB2 5|3t I ThAkik £
00: PB2
01: KEY3
10: PB2
11: PB2
Bit 3~2 PBS03~PBS02: PB1 5| {3t ohfigik %
00: PBI
01: KEY2
10: PBI1
11: PBI1
Bit 1~0 PBS01~PBS00: PBO 5| fHI3L I Th L%
00: PBO
01: KEY1
10: PBO
11: PBO
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# BSS6D20CA
HOLTEK 20-Key 75 A/D #/ Flash % /5 %]

e PBS1 772

Bit 7 6 5 4 3 2 1 0
Name | PBS17 | PBS16 | PBS15 | PBS14 | PBS13 | PBS12 | PBS11 | PBS10
RW | R'W | R'W | R'W | R'W | R'W | R'W | R'W | RW
POR 0 0 0 0 0 0 0 0

Bit 7~6 PBS17~PBS16: PB7 5| I L H ohagi £5
00: PB7
01: PB7
10: KEY38
11: PB7

Bit 5~4 PBS15~PBS14: PB6 5| {3t F Thfigik %
00: PB6
01: PTPI1
10: KEY7
11: PB6
Bit 3~2 PBS13~PBS12: PB5 5| 3L ThRE Mk 1%
00: PBS5/PTCKI1
01: PBS/PTCKI1
10: KEY6
11: PB5/PTCK1
Bit 1~0 PBS11~PBS10: PB4 5| i3t I ik £
00: PB4
01: KEY5
10: PB4
11: PB4

e PCS0 F773%

Bit 7 6 5 4 3 2 1 0
Name | PCS07 | PCS06 | PCS05 | PCS04 | PCS03 | PCS02 | PCSO1 | PCS00
RW | R'W | R'W | R'W | R'W | R'W | R'W | R/W | RW
POR 0 0 0 0 0 0 0 0

Bit 7~6 PCS07~PCS06: PC3 5|3t I oh ik ik £
00: PC3
01: KEY14
10: AN3
11: PC3

Bit 5~4 PCS05~PCS04: PC2 5| fHIIL I ThhEk %
00: PC2/PTCKO
01: KEY13
10: AN2
11: PC2/PTCKO
Bit 3~2 PCS03~PCS02: PC1 5| fIIL I Th R %
00: PCl1
01: KEYI2
10: ANI
11: PCl1

Bit 1~0 PCS01~PCS00: PCO 5| 3t FThfig ik %
00: PCO
01: KEY11
10: ANO
11: VREF
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BS86D20CA

20-Key #8#5 A/D % Flash % 5]

HOLTEK i ’

e PCS1 778

Bit

7 6

Name

PCS17

PCS16

PCS15 | PCS14

PCS13

PCS12

PCS11

PCS10

R/W

R/W R/W

R/W R/W

R/W

R/W

R/W

R/W

POR

0 0

0 0

Bit 7~6

Bit 5~4

Bit 3~2

Bit 1~0

PCS17~PCS16:
00: PC7
01: CTP
10: KEY18
11: AN7

PCS15~PCS14:
00: PCo6
01: PTPO
10: KEY17
11: AN6

PCS13~PCS12:
00: PC5
01: SDO
10: KEY16
11: ANS5

PCS11~PCS10:
00: PC4
01: SCS
10: KEY15
11: AN4

e PDSO ZH 7725

PC7 5l L Th e e %

PC6 5l 3L Al ThRg it %

PC5 5| I3 ZhRe e

PC4 5| 3L Thfig ik

Bit

7 6

Name

PDS07

PDS06

PDSO05 | PDS04

PDS03

PDS02

PDSO1

PDS00

R/W

R/W R/W

R/W R/W

R/W

R/W

R/W

R/W

POR

0 0

0 0

Bit 7~6

Bit 5~4

Bit 3~2

Bit 1~0

PDS07~PDS06:
00: PD3
01: PD3
10: KEY10
11: PD3

PDS05~PDS04:
00: PD2
01: PTP1B
10: KEY9
11: PD2

PDS03~PDS02:
00: PDI1
01: CTPB
10: TX
11: XT2

PDS01~PDS00:
00: PDO
01: PTPOB
10: RX/TX
11: XT1

PD3 5| it A o e ik

PD2 5| JI3E I Dl g i

PD1 5| 3L Dhfig i %

PDO 5l 3L Dl ek %

Rev. 1.41

87

2025-02-21



HOLTEK i ’

BS86D20CA
20-Key ##5 A/D % Flash 2 /4]

e IFS0 7733

Bit 7 6 5 4 3 2 1 0
Name |[SCSBPS1|SCSBPSO0|SDIPS1 |SDIPS0| SCKPS1 | SCKPSO | RXPS1 | RXPSO
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 SCSBPS1~SCSBPS0: SCS % A5 5| ik £
00: PA2
01: PC4
10: PA2
11: PA2
Bit 5~4 SDIPS1~SDIPS0: SDI/SDA #iy N5 5| i1k %
00: PA3
01: PAl
10: PA3
11: PA3
Bit 3~2 SCKPS1~SCKPS0: SCK/SCL % N5 5| ik $%
00: PA7
01: PA4
10: PA7
11: PA7
Bit 1~0 RXPS1~RXPS0: RX/TX i N5 5| ik £
00: PA3
01: PDO
10: PA4
11: PA3
o IFS1 7588
Bit 7 6 5 4 3 2 1 0
Name — — — — | PTCKOPS1 | PTCKOPSO| DI DO
R/W — — — — R/W R/W R/W R/W
POR — — — — 0 0 0 0
Bit 7~4 AREL, BN “0”
Bit 3~2 PTCKOPS1~PTCKOPS0: PTCKO % A\ V55| k4%
00: PAO
01: PC2
10: PAO
11: PAO
Bit 1~0 D1~D0: fREf, WZEEN “00”

BN /W 5| BEEA
NEDYEN /i o R TR NI AR . BB / B 51 I e A A
KAl e 5 Ub AR, X B GR 1O7 X 1O 5l # Tl ae i) gt — 1=
%o HTAAEEZ 19 ISL R ER, fE AT 3R B 2R A 5| B Th Re 45 # 1
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BS86D20CA i¢b5
20-Key #4715 A/D &/ Flash £/7 4] HOLTEK

Vop
o
Pull-high
Control Bit Register | Weak
Select—| N, Pull-
Data Bus D Q J ui-up
Write Control Register CK Q _D_‘E
Chip Reset | S
»—ﬂ X /O pin
Read Control Register

T

5 q] D_J%

Write Data Register CK Q =

| S > PA, PC
PxNSn—_D_‘ .-~ and PD only
M =
U @

X

Read Data Register

System Wake-up 46__ wake-up Select | PA only
I /s iZ AR ThRe4aH

wmIZEEEM

AR, B EEER S DRIE. B2 G, Fra s / b 5dE
Ko i 145 il 2 A7 2 B e o B R . FTE N / B S R ER DN IR,
T e P DU R e T He e A e e B DA R R Rk B 1 e P . G S O )
o F Ll 5| IR 2 N HUIRAS, X bk H 512 wI4h P, Brak g
F B S5 A RS AR TR TG e o 150 B IR 5] RS N R AR 5 A 2 A o
AT L IE R AR B S e A ) A R, B R4 “SET [m]i” K
“CLR [m].i” R 5 bt 3 H 2547 25 H AN BIOAL. VR, 245 Ik S 7 4% il 5
LB, RGHVE A — AN - B - BERE. LT BN AN i 1
FIEE, AZEANBIAIAL, ARG BT S e 5 ON 25y H s o

PA FIREA 5 AR e BE TN RE « 0 Fr LA FARAIR B 25 AR U, AR 2 75 vk T
PAMefgE s L, Hop 2z — a2l PA AT — 5] - s BME e 5, wT
DL E PA H—A a2 AN 5] A A BT R .
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BS86D20CA
20-Key ##5 A/D % Flash 2 /4]

HOLTEK i ’

TERTEFIER - TM
PRI I R AR AT 80 7 LA AR — MR EE R E ) 8 A LR B
I A (FRIFR TM ), RSCHURIN (AT SR A DRE . 5E I SR B A A 5 2 Fh AR
MEmf o5, SREALAIRIEA . e/ HATH Sy, HRBDLACHr ), Bkt
CLR PWM i tH 88 D . RN 5E I as B ERAT P AN A o A T™ SR B9 %
NEH S, K T A RE T, A
RHE AN ERF TM (3R, 2 WA BORHE 275 1 ) RN IR S I 2 55

&7
ZHAIVEES =N TM, A TM 0 g ko — AN 268, BRI 5 T™
AR TM. BEARTEFAELL, HARE T™M Fth 5 B AN E . A E A4 6 5
AE AR TM 360, 2 VEANER 0 ) WG TH &% . X P FRA T™M 451
X 5 WL R 2.
TM Ih&E CTM PTM
FEI /M \ v
LA L L 46 «/ N
PWM i H v N
B R HY — N
PWM 577 2 SUIRAY S UMY
PWM AF A & =L b5 25 B El A b5 25 Bl R A
TM IhREMREE
TM #{E
ANAIZE R TM H2 66 DT B 1 58 B B4 31 PWM {5 5 72 A% 2 FhiTh k. FRAR
TM ERF A 5288 2 EL e TM NI ST IS AT BT B33 OB 5 N 30 B e 28 1) 790 B8 41 o
MBS A S PR B i TR B B AR RIS, I ERRCUCED, TM this 5074k, i
FHHREIF R TM H i SRS o T Y 3 5% 9 38 i A g o o sk b Sl X 5 P
B TM 11588 .
TM B§hifE

IXEN TM TS R B YRIR 2 o 8 15 B xTMn #5347 2% i) xTnCK2~xTnCKO
B, EFEATHRIN PR, Hdh xRECH P, n KEAEK TM %S, hTi%H
FHLRAE—A CTM, CTM FIRI 5. T M s E AT T . %0
BRYEOR B RGN B fovs 0943 A0 LL BN 35 i I 4 £ BX fous I BRSNS xTCKn
5. xTCKn 5] BB T RVFIMTE SN T™M B e T FH4F 14

™™ =i
] 2 A A T™M #5820 2 N SR B e #s A B ELEcas P, 24
FLEG DR & AR P24 T™ Flr. 24 T™M P2 AEmE, e s T 0038 T™ %
H 5 EFEPIRAS o

TM SMERS| B
TR AP RALE T™M #5 —A TM Hi A\ 51 | xTCKn. xTMn % A\ 5] xTCKn {F
SN xTMn e yE s N, % B xTMnCO /725 T 1) xTnCK2~xTnCKO 7 3
Tk ANERIT R YR AT B % 5] R 3K B PN 8 TM. xTCKn 5] Bl i £ B TS
HRE N BEATA 2. PTCKn 5] AR FHAE PTMn 5k vis =8 1 256 fik A 51 1
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BS86D20CA #
20-Key #4715 A/D &/ Flash £/7 4] HOLTEK

AN TM #AG BN 51 xTPn #1 xTPnB. xTPnB & xTPn % B 1S 5 .
2 TM LAEAE B UG e A = L B DT IS & 2B I, X se 5] 2 iy T™ $2 i D)
i 2] 15 B B B SF BB . AR xTPn A xTPnB % 51 I T % T™M 77
A PWM far HHE

2 TM S N A 515 e ThRE JE R, TM S N RN H oh e 75 B 2@ i M
K| L Thae e B ar A 9s B B . 2 5| AL TRk 51 Wal 3L H ThRg &=
o

CT™M PTMO PTM1

LD e LN i A e
CTCK | CTP,CTPB | PTCKO |PTPO,PTPOB| PTCK! |PTPI,PTPIB

TM SNERS | B

Clock input
CTCK

CT™M

CCR output
CTP

CTPB

CTM Ih&ES| RIS HEE]

Clock input
|[¢——  PTCKn

PTMn

CCR output
PTPn

PTPnB

PTMn IN&ES| IS HERE] (n=0~1)

wITEFEEM

TM P50 % 77 22 FI LA 2 7 25 CCRA fl CCRP, & HRFE M S, &=
TR EEV, R NN AR — AN B 8-bit B AF STV ) . (EASE
B, 5 8-bit ZEA748 MAH AR 7 OB AL dar, A0 AR B0 e 1 s g
YEPATIS A KA.

CCRA FlI CCRP ZFA7- 28 Vi i J5 =0 F BTz, 3505 1% L8 gl 1 35 A7 2% 7 i I 4y
W7 e BWERH “MOV” #8432 B LU 2P 3R 5 W] CCRA A1 CCRP K5
75 Bl xTMnAL F PTMnRPL, 75 F 68 580 o1 Tt i1 45
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# BSS6D20CA
HOLTEK 20-Key 75 A/D #/ Flash % /5 %]

xTMn Counter Register (Read only) 7
]
xTMnDL xTMnDH :/
H g
4
8-bit Buffer L »
]
— [ g

XTMnAL xTMnAH K

XTMn CCRA Register (Read/Write
ﬂ 1

PTMnRPL | PTMnRPH k——=

S

PTMn CCRP Register (Read/Write) 4
Data Bus

BEH AR SRR
o HHlE % CCRA i CCRP
¢ BRI 5HE 2T F A4 xTMnAL 5, PTMnRPL
—VERE, UEREIR S N 8-bit Z2AF A%
¢ BIR 2. 5RO FAE 4 xTMnAH 8¢ PTMnRPH
—ER, RN EIEEES NS A e, RS 8-bit 27 a1
P NE T T4
o HitE #8217 24 H1 CCRA B CCRP i B ¥4l
o B HE T A4 xTMnDH. xTMnAH 8¢ PTMnRPH 1% BUCHUR
—VER, TSR R B, A R T A A
HIBHRATE 2 8-bit ZEf7 e,
¢ BB AT A fE 2 xTMnDL. xTMnAL 5, PTMnRPL 52 BUEUE
—VEE, UEATREL 8-bit L2172 T B .

B58 TM - CTM
W5 TM ALHE =R TR, B ECARUCRCH . I / SR OB A PWM
SRR . 57 5578 TM E— AN S 3 A 2 801 I B Sh 9 / Ah  J

CCRP

3-bit Comparator P

Comparator P Match

» CTMPF Interrupt

fevs/4 —
fove — [ 700 cToC
fu/16 —
fu/64 — o g Counter Clear Output | | Polarity
fsus — 10-bit Count-up Counter Control Control K: cTp
fsus — 4 I Lo-bo CTCOLR 3 4 CTPB
cTCK I CTM1, CTMO CTPOL
TIO1, CTI
] Comparator A Match CTIo1, €TI0
10-bit Comparator A * > CTMAF Interrupt

CTCK2~CTCKO |

VE: 1. CTM HIANEE S N 2 Rl E St A 51,  BRIb e A8 B CTM 2 B S 1% 2 BIC R 7 51 13 FH 1) g
PR A LURIRFT R 0 CTM 5 HILhfE
2.CTPB #& CTP I H{E 5.
10-bit fEFHE TM F1EE]
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BS86D20CA g‘h&
20-Key #4715 A/D &/ Flash £/7 4] HOLTEK

B8 TM 21

{81 2 8 TM A% 0o a — A~ 7 e 56 040 oA 308 B30 7 508 6 i 3R 20 (1) 10 A7 1) b F 4K
8, B EREPA AR AR A L % A FIELEG S P XA LU 8K 1 B gs
H{E 5 CCRP Al CCRA FF 7asH MESATLL# . CCRP & 3 i), HitE#sn
3 ALEEE; 1 CCRA A& 10 A2, S5iHEEs a7 bL i

TN FE 7 228 10 AL TH B SSAE FE— 7 vE 2 A CTON A7 & A4 E T B AR T
FiHEES . oA, BRIt & H aliE F b s . LIRS R AE
B, JEEENESEE CTM Rl E 5. fi% A ™M o] TAEAEAFR A, Al H
ALFE R B N B A B B Bh RIS, ] DL d s . BT TAEA R % e
BB I I 15 B AH S B A AR R S

ESE TM FHERNE
il 53 4L T™ BT BRAE HH— R B A A7 B A2l — e B A7 4740 FORAT I 10 it
BEROME, —X/ BRI 10 £2 CCRA ME, R 2728 % B
ANFE A E A HI8EC LL & CCRP #I 3 Ao

HF8 o

AR 7 6 5 4 3 2 1 0

CTMCO | CTPAU | CTCK2 | CTCK1 | CTCKO | CTON | CTRP2 | CTRP1 | CTRPO

CTMC1 | CTM1 | CTMO | CTIO1 | CTIOO | CTOC | CTPOL |CTDPX | CTCCLR

CTMDL | D7 D6 D5 D4 D3 D2 DI DO
CTMDH — — — — — — D9 D8
CTMAL | D7 D6 D5 D4 D3 D2 Dl DO
CTMAH — — — — — — D9 D8

e CTMCO0 778

Bit 7 6 5 4 3 2 1 0
Name | CTPAU | CTCK2 | CTCK1 | CTCKO | CTON | CTRP2 | CTRPI1 | CTRPO
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 CTPAU: CTM 1% a8 8 {5347
0: 1T
1

s AT D T A AR s, IS IR R IR L AR R E . T
AR, CTM fR¥F RS IR 4R e ke i . by AR BN S AL ey, T3
PREHFIRE, BB RN, WIE R4k S 1140
Bit 6~4 CTCK2~CTCKO: CTM 1+H 4 idk #47
000: fsys/4
001: fsys
010: fi/l6
011: fu/64
100: fsus
101: fsus
110: CTCK | JFusmtsh
111: CTCK F &SIk
M =Ar T RS CTM I EP . A0S ] T B0 iR B8 g e B0 TR el R R
o fovs ;2 RGN BE, fu A fsup A2 FLE RIS SRR, 4075 J7THE 255 TAER
ARG &,
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HDEﬂﬂ(i‘

BS86D20CA
20-Key ##5 A/D % Flash 2 /4]

Bit3

Bit 2~0

CTON: CTM i1%#% On/Off #5 il {7

0: Off

1: On

AR CTM B TFFThEE . W B BbA A E M RE T S s (L2 47, s
MIERBE CTM. & FHALEAT IETH A 00 CTM b FEFE . A & AR E)
IR, TR R A MU A B AR, SR B
P4 o A, B R TR AR e T

# CTM AT Ee s VT Hc 4 AR 20 e PWM i3, 24 CTON 137 48 F G 31 v 3 6
I, CTM %t i 5 47 2 CTOC frds & AT UG «

CTRP2~CTRP0O: CTM CCRP 3-bit Z7f7#5, 5 CTM 11%45 bit 9 ~ bit 7 LLH L
B3 P ULHD

000: 1024 CTM I 4 J& 34

001: 128 CTM It 4 Ji 447

010: 256 CTM It 4 i 44

011: 384 CTM IS4 & 1

100: 512 CTM IS4t & 1A

101: 640 CTM IS4t & 1A

110: 768 CTM I 4 J 341

111: 896 CTM I 4t J& 1

BE =455 P93 CCRP 3-bit 77 /72 IME, 285 5 W8T BEas 1 i = A gk 47 LR
W CTCCLR %N 0 i, e bbds4s S nl F T Z N 3 5 . CTCCLR i
BENE, WEBTH AR LU as P LU B R A B T CCRP R 51144
ahr A e, LR R 128 W BRI 5 4. CCRP #ilE &N, Sthr L&
{E AT A B8 7 e R AE B i

e CTMC1 &5

Bit 7 6 5 4 3 2 1 0
Name | CTM1 | CTMO | CTIO1 | CTIO0 | CTOC | CTPOL | CTDPX | CTCCLR
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 CTM1~CTMO0: CTM TA/ERE ks
00: LA UG HC 4 H A =
01: HKEX
10: PWM #i i #i 5k
11: ER /B
XA E CTM 75 22 TR . N 7 #REEIETT 5, CTM RifE CTMI1 H
CTMO Hi A AT AR R S oedsi. fEE T / 58, CTM % JRDIR 28 4 58 Yo
Bit 5~4 CTIOI~CTIOO0: CTM 45 B Th REkFAr

Eb 45 UG e i A% X

00: AL

01: %A%

10: #ii

11: %
PWM i i 2

00: SRHITHOIRZ

01: SRHIAE MRS

10: PWM %t

11: KEX

SEWS / TR

HAEH
e T g 4 — 5 S A RIS CTM A8 5] e D3R A& o 3% P A7 AL 136
BHGRT CTM 1847 FEMR A 20 R
AL R, CTIOL FI CTIOO f7 Hh 5 24 bh s v A BLBULRE 6 e % AF
B CTM %t ] AR A« 4P ad A BB UTHC 4 R ZE R CTM i H I BE
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BS86D20CA #
20-Key #4715 A/D &/ Flash £/7 4] HOLTEK

Bit3

Bit2

Bit 1

Bit0

PO PR BB M IR S . B AL RN 0 I, X AN B R 2
%A%, CTM i W) e A BT CTMC1 21281 CTOC ¥ B IS . i,
i CTIO1 F1 CTIOO 37 753 3] (% 4 B P A 45 53838 CTOC A7 % & AT AR E AN A,
T30 24 LA T A AR I, CTM Hin R AN 2 R AR (k. 78 CTM i e stk
A, 1B CTON 7 FHARE] iy B T B 4 B A =R AA 1
£ PWM i i #538, CTIO1 F1 CTIOO0 A T vk 5 Eb 5 VT IE 4 14 & A ) (B A o A
CTM i IR ZS . PWM Hiy B T B8 38 i X 7 47 19 AR AL 347 S 7. TR,
L FE CTM 25 M J5 A B¢ 3 ot CTIO1 #1 CTIOO 437 [P . %5 7E CTM iz 47 i o 4%
CTIO1 Al CTIOO0 FY1E, PWM % (A8 & To i TIORHY o
CTOC: CTM CTP % 4567
FAQUNRETRY iGN

0: HILHIK

1: Z‘ﬂﬁlﬁ%—
PWM % i 2

0: KA

1: EAX
IXJE CTM %t g 4 A, E B0k T CTM SEi IEIZ 47 T Lh A VL A G H A =X
B PWM S B, 45 CTM Ab T2 i / i Bede i, MIHRSZ5m0. 76 L
VG BC A A U, PR VE AT & AR T L CTM far B 2 i f P . 7E PWM
A LRI, HikE PWM 5 S R EA ROE R~ IE L.
CTPOL: CTM CTP % i W 4% il 47

0: [FIAH

1: A
e CTP Hy e . ShAhm i CTM ¥t R AR, 9 RET CTM fir
JHIFIAH . 25 CTM AT & I / TS I AN 2 52
CTDPX: CTM PWM &3 / (5% Lzl fr

0: CCRP- J##ll; CCRA- 5=tk

1: CCRP-— 5%k; CCRA - A
AL #E CCRA 5 CCRP ZF A7 285N T PWM W TE 19 J Wizl . oA FH T o5
7= Ll .
CTCCLR: #%&#% CTM %283 Z 4

0: CTM Lg% P ULRD

1: CTM Lb#4s A ULHL
AL TR BRSBTS T TM 5P EL i 88 — ELicag A Atk
Bk Po XA LB BT LR R 3T 88 . CTCCLR . %A &,
AT LR 2% A LU TTIC R AR B 25 BEAL NG, THEES 7R L e P LE
B VOIS A AR B s s I S 2 AR S I I AE CCRP #4118 %
I A fe4E 2. CTCCLR fL7E PWM iyt A s A A

e CTMDL 7522

Bit 7 6 5 4 3 2 1 0
Name D7 D6 D5 D4 D3 D2 DI DO
R/W R R R R R
POR 0 0 0 0 0 0 0 0
Bit 7~0 D7~D0: CTM G T3 %47 %% bit 7 ~ bit 0

CTM 10-bit i+% s bit 7 ~ bit 0
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# BSS6D20CA
HOLTEK 20-Key 75 A/D #/ Flash % /5 %]

e CTMDH 7758

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

Bit 7~2 REX, BN “0”
Bit 1~0 D9~D8: CTM HHE#% s 735 75 47 %% bit 1 ~ bit 0
CTM 10-bit i1 %% bit 9 ~ bit 8

o CTMAL Z7788

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: CTM CCRA {775 2747 %% bit 7 ~ bit 0
CTM 10-bit CCRA bit 7 ~ bit 0

e CTMAH 7755

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

Bit 7~2 KEX, BN “07
Bit 1~0 D9~D8: CTM CCRA =7 i & 47 4% bit 1 ~bit 0
CTM 10-bit CCRA bit 9 ~ bit 8

EZE T™M TIEEN

A7 TM A =Fh TAEM S, BIELR Ui s iR, PWM %t i e i /it
Brosp, Wik E CTMCI 1725 CTM1 il CTMO f7 ik B4 = TR .

EEER LR AR

FAE CTM TAEfEHELL, CTMCI ZF 748 1) CTM1 I CTMO 7 75 % B2 A
“00” o HTAEEZHR, — B EEEREHFITETHEL A =R okiESE,
gt THEER G Y, LR EE A LIRS R A LE A P LR IE IS R B,
CTCCLR hi A&, AW ITEEE MRS, —F2EEs P LWRILEE R4, 5
—F & CCRP FrE (L BNE IS T Bde i o bRy, Dhids A fILLEEs P
K18 SR Ar &7 CTMAF A1 CTMPF K54 1) B e
R CTMC1 2747 # [1) CTCCLR B E AR, A HAEs A FUBIL L R A 4
MYEE . JLRF, BJf# CCRP /725 HIME /N T CCRA Z A7 25 (IMH, 1X CTMAF
WP SR bR 7R BTRLYS CTCCLR A&, ASP242 CTMPFE H Wik R s &
W CCRA #iE 2, MU HuA B E KMH 3FFH I, 1HEas . e A r= 4
CTMAF &3k br &
EWZA AT S, SR ITH &G, CTM %l RS 2. Hbiss A
FLAR DU AD % 4 J5 CTMAF &2 4By, CTM #r b DR ZS 28 . Ehic 2 P LT
Bic & A2 ISP AR ) CTMPF R B A 20 CTM %t L. CTM %t PR 745 e 28 7 =X
H CTMCI1 % 1745 # CTIO1 A1 CTIOO ik 5E . MEbik#s A LB UTHL & B,
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BSS6D20CA #
20-Key ft#5 A/D 2 Flash £ /1] HOLTEK

CTIO1 1 CTIOO £z # 5 TM %t il dan B s, AR EEN 3% Ak 4. 78 CTON £
2 & B P A2 JE . CTM S VA6 IR & A CTOC AL FTda e I HLF . TR,
# CTIO1 1 CTIOO A [E R 0 B, 2| s B AES,

Counter Value Counter overflow | CTCCLR =0; CTM [1:0] = 00 |

CCRP=0 < CCRP>0

Counter cleared by CCRP value
Ox3FF ' ! R

CCRP>0 Counter
’ R Resume Restart

CCRP 2 >
Pause Stop

CCRA

Time

CTON

CTPAU

cTPOL N

CCRP Int.
Flag CTMPF

CCRA Int.
Flag CTMAF

CTM O/P Pin Il N

~ > « g < »> x
™, . Output not affected by CTMAF ™ A" 74 :
flag. Remains High until reset

Output pin setto  Output Toggle with Output Inverts

initial Level Low if CTMAF flag by CTON bit : when CTPOL is high
CTOC=0 T gmeeeeeeeeseosossssssseeees > i Output Pin
< > Note CTIO [1:0] = 10 Active ¢ Reset to Initial value
Here CTIO [1:0] = 11 High Output select Output controlled by other

Toggle Output select

EeiR L4 42, — CTCCLR=0

7E: 1.CTCCLR=0, 2% P ULFCHE F e
2. CTM ¥t MY i CTMAF ki iz
3. 7E CTON _ETHIY CTM i Hi I A2 A 2= 4k 4

pin-shared function
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HOLTEK i ’

BS86D20CA
20-Key ##5 A/D % Flash 2 /4]

Counter Value

CTCCLR =1; CTM [1:0] = 00

A
CCRA=0
C’CRA >0 Cou.{nter cIeafed by CCRA vaIl:Je Gounter overflow
O0x3FF t - : :
Resume . <CCRA:0 ........
CCRA 2 . > 5
Pause Stop Counter RestV
CCRP
Y V/ Y 4 ."'
Time
CTON
CTPAU
CTPOL
No CTMAF flag
H \generated on
i_l :CCRA overflow
CCRA Int.
1
Flag CTMAF —l —l H
CCRP Int.
Flag CTMPF X
CTMPF not Odtput does
generated H nat change
CTM O/P Pin T 4
A . B Output not affected by R A
- CTMAF flag. Remains High i Output Inverts
Output Toggl: th . |
Output pin set to ! E#M:g%:gm until reset by CTON bit Output Pin when CTPOL is high

initial Level Low if

CTOC=0

Y

Here CTIO [1:0] = 11
Toggle Output select

EE AR LR 46 44858 — CTCCLR=1

¥E: 1.CTCCLR=1, [LI#s A VCHCEH 2 4a%
2. CTM i tH B tH CTMAF b A0 42 il
3. 7F CTON FFFVA CTM % S A WA 1
4.4 CTCCLR=1 I}, CTMPF AR ALz

Note CTIO [1:0] = 10
Active High Output select

H Reset to Initial value
Output controlled by other
pin-shared function
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BS86D20CA #
20-Key #4715 A/D &/ Flash £/7 4] HOLTEK

ER / HEEEER
FAE CTM TAETE SRS, CTMCI ZFA7 25+ 1 CTM1 Al CTMO 1 75 ZE % B N
“N7 o W /BRSSO ), R 72 2R RRE 1 v
WRARE. AFEMAZE, EEN /eS0T CTM S R A . Bk,
B VT HC S A 2 B R A R e ] DS b Th g . iz U R I CT™M
L B A8 O e e Ak

PWM iR

AAE CTM TAEE AL, CTMCI % /748 ) CTM1 Al CTMO A7 s BEix B A

“10” . CTM ¥ PWM ThEefE kx|, gz, MEHE s m-+oa H.

25 CTM %t B4R I — AR [ e 2 5 S el R s S, Bt — AN a3Eas

T DC IR AC 73

T PWM 32 10 AN 5 2= b ml i, P e BBy RiG. 75 PWM i

H L H, CTCCLR fiAN 1 PWM #:/E. CCRA 1 CCRP % 17 %5 U 8 PWM

{&ﬂ& — AN RTE T N AT RS RS PWM BRI, B — A ks
2. WA FF A7 A 4 R 515 2 LEEL R T CTMC %5 A7 %% 1) CTDPX 7. Al

DL PWM TS (5 25 CCRA AT CCRP ZifEas (@i 2 .

M gs A B L RS P LA VLD R AR, B2 4E CCRA B CCRP H Wibp k.

CTMCI1 1725 ) CTOC 752 PWM B FE I #1%:, CTIO1 AT CTIOO 7 1% fig

PWM % tH 80K CTM Far i B 8 72 48 = 502 48 ik . CTPOL £ %) PWM % Hi %

T B AR P B IS o
e 10-bit CTM, PWM iRz, /835548, CTDPX=0
CCRP 1~7 0
Period CCRPx128 1024
Duty CCRA

47 fsys=16MHz, CTM B 8P JIE#E fsvs/4, CCRP=4, CCRA=128,
CTM PWM % tH AR = (foys/4)/(4x 128)=fsvs/2048=8kHz, Duty=128/(4x128)=25%.

# H CCRA 25 17 2% 7€ X 1) Duty 18 %5 T 8{ KT Period 16, PWM %t 525N
100%.

e 10-bit CTM, PWM HiHER, #AXI551EX, CTDPX=1

CCRP 1~7 | 0

Period CCRA

Duty CCRPx128 1024
PWM K% I CCRA F 78 ME S CTM HIRBP 3L [ e e, PWM ) & 2%
LB CCRP 271745 FIME VL 5E o
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# BS86D20CA
HOLTEK 20-Key 75 A/D #/ Flash % /5 %]

CTM O/P Pin
(CTOC=1)

CTM O/P Pin

||
(CTOC=0) . —A\u

T

CCRA Int.
Flag CTMAF 1

CCRP Int.
Flag CTMPF

Counter Value | CTDPX = 0; CTM [1:0] = 10 |
4 Counter cleared by
CCRP

Counter Reset when
CTON returns high

CCRP p

Counter Stop if

Pause  Resume CTON bit low

CCRA

Time

CTON

CTPAU

CTPOL

1
—

o

A
>
Y
A
>
Y
A
>
Y

PWM Duty Cycle & H : / PWM résumes :
set by CCRA Output controlled by ~ operation
Al i i Nl 41 sl Sl other pin-shared function

Output Inverts
R A -1 — PWM Period set by CCRP when CTPOL =1

PWM i 4#E 3 —- CTDPX=0
1. CTDPX=0, CCRP j&Zil-%a%
2. WA E IR E PWM JE
3. 24 CTIO[1:0]=00 5% 01, PWM IhfAEAAE
4. CTCCLR AN PWM 1
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BSS6D20CA #
20-Key f#7Z A/D #/ Flash % /5 #] HOLTEK

Counter Value CTDPX=1;CTM[1:0]=10 |

Counter cleared by
CCRA
Counter Reset when
Y CTON returns high
CCRA : > 2
Counter Stop if
Pause  Resume CTON bit low
CCRP 2 ;
)4 ¥
4 A
Time
CTON
CTPAU
CTPOL
CCRP Int.
Flag CTMPF
CCRA Int.
Flag CTMAF
CTM O/P Pin
(CTOC=1) ﬂ\_
CTM O/P Pin ~§§§§i§
(CTOC=0) 4 | A u
<> <> <
PWM Duty Cycle | i i S PWM résumes |
set by CCRP Output controlled by operation
-— — _T_ —_— i« — _T_ — i« — _T_ el other pin-shared function Output Inverts
when CTPOL =1
L — PWM Period set by CCRA

PWM #iH#&E3{ - CTDPX=1

7E: 1. CTDPX=1, CCRA &E%EitHise
2. THERTE R E PWM A
3. 24 CTIO[1:0]=00 5% 01, PWM Ihfg A4
4. CTCCLR i AN520 PWM #4E
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i‘bﬁ BSS6D20CA
HOLTEK 20-Key 75 A/D #/ Flash % /5 %]

EHAE! TM - PTM

AL T™M 45 4 Fh TAERER, BIERECUUEC S . B / S0 B08s . sk
Fr A PWM Hr AR . R T™M e — A 203 N B sl 5 B 3 A A 3 g

A
|

10-bit Comparator P

Comparator P Match

» PTMnPF Interrupt
fSYS/4 —
fsys —
/16 —
/64 —
fSUB ]
fsus —

PTCKn E—K

PTnCK2~PTnCKO

PTROC
L b0~b9 f

Output | [ Polarity
Control Control PTPn

4, f PTPnB
PTnM1, PTnMO PTnPOL

PTnlO1, PTnlO0
Comparator A Match
10-bit Comparator A P * » PTMnAF Interrupt

|

VE: 1. PTMn (ARSI A 2 R gL A 510, B LAe {8 PTMn 2 B %4 BEC BORR 82 5] I3 FH Th g ik
BEAFAT AR DAL AT 75 1) PTMn 5| JHIZh &g
2. PTPnB /& PTPn 5 5.

10-bit FEIHAZY TM /S1EE (n=0~1)

10-bit Count-up Counter

ToON_41 | ook PTNCCLR

EEAEY TM 121

JE AR TM AZ O — AN B FH P e 8 1 P9 S B/ B B B U B Bl 1 10 Az [m) b 112K
80, BRI N EBEL AR A L % A FIELEG S P XA LU 8K 1 B g
H{E5 CCRP F1 CCRA & {745 HIMEREAT EL# . CCRP F1 CCRA /& 10 A7 %5/,
H51HE AT A AL R

I N R P AR 10 A2 TS E O — 52 f PTnON A7 & A48 _E TR B AR T
FiHEEs . B, THEES R B LR IL ROt 2 B ahiE F i ey . LR RE
B, BN EA PTMn RIS 5. IR T™M ] TAEEARFE, n ik
ALFE R E N AN R R o sl ,  tR] DAdsdlG H . BTl TR A i e
BB I I T B AH DS B A AR R S

BRI ™M SFERNEB
JAHIRL TM AT H0E — RV T A H] . — X R 7 2 R 10 A7t
BAHME, PIXTit /5 EF A 10 f2 CCRA A1 CCRP HI{E . R PN 6 %
A28 FH SR 8 B AN [ [ A A ) A 2K
H1EE i
4 7 6 5 4 3 2 1 0
PTMnCO PTnPAU | PTnCK2 | PTnCK1 | PTnCKO | PTnON — — —
PTMnCl1 PTnM1 PTnMO | PTnlO1 | PTnlO0O | PTnOC | PTnPOL D1 PTnCCLR

PTMnDL D7 D6 D5 D4 D3 D2 Dl DO
PTMnDH — — — — — — D9 D8
PTMnAL D7 D6 D5 D4 D3 D2 Dl DO
PTMnAH — — — — — — D9 D8
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BS86D20CA i‘bﬁ
20-Key #4715 A/D &/ Flash £/7 4] HOLTEK

HFiEes
AR

6 5 4 3 2 1 0

PTMnRPL

D7

D6 D5 D4 D3 D2 Dl DO

PTMnRPH

— — — — — D9 D8

10-bit F AR TM FFE5I3R (n=0~1)

e PTMnC0 Z 7528

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

Bit 6~4

Bit3

Bit 2~0

PTnPAU: PTMn i+ %#% £ 15 4% H 47

0: B1T

1. B

s B AT Dy e AR A A A, T R IR IR T s R, M T
(RS T, PTMn {5 RS IR Skt . by S s AR, - 5ss
PR LR R A, BB BRSNS, IR T AR 4R 2R 1T 50
PTnCK2~PnTCKO: PTMn 3 #hik £ 67

000: fsys/4

001: fsys

010: fi/16

011: fu/64

100: fSUB

101: fSUB

110: PTCKn _FH#%

111: PTCKn F&¥S

L= A7 T IESE PTMn (I B8, AR 5] I B 5 B8 g B A0 L TS Bl T PR IR
B fovs RGN B, i A fsup A2 WP SR EPIR, 405 5 TS 2% TR
W IER iR N

PTnON: PTMn iH%0# On/Off 3457

0: Off

1: On

AL FEH] PTMn [ TF I ThRE . BB A e M A v B i g 17, ik
L7 ERBE PTMno 5 22 0O 122 18 TH 088 91 50 ] PTMn Jlk /b FEFE . MU &
B = ELARRS, WA B AE S, MU & B S B, BT
PO R R A E, BB A TR O N v LT

% PTMn &b T Eb 55 UG e oy 1B X, PWM B A0 e ek o iy 10 B 5, 24
PTnON 1 2 R B i 4% 4k, PTMin iy Hi B 5247 28 PTnOC 1745 52 IR LA 1H .

REL, BN “0”
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HDEﬂﬂ(i‘

BS86D20CA
20-Key ##5 A/D % Flash 2 /4]

e PTMnC1 7588

Bit 7 6 5 4 3 2 1 0
Name | PTnM1 | PTnMO | PTnIO1 | PTnIO0 | PTnOC | PTnPOL | DI |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~PTnMO0: PTMn T{ERE %R
00: B UG Fic s A =X
01: HEX
10: PWM iy H AR = Bl o Jik oo HH AR =
11: SER /gt
XL E PTMn 75 2 1 TR N TR E/ETT 58, PTMn N.AE PTnM1 FI
PToMO i R B A B S et . 76N/ 5, PTM fir i DR S R 2 Lo
Bit 5~4 PTnIO1~PTnIO0: PTMn #Mik 5| TRk A7
Eb 3¢ TG e i H A 5
00: JEARML
01: fi
10: %
11: fyHEsE
PWM i A 2 / B ki He A =X
00: i ERCRES
01: A BORES
10: PWM #ith
11 B Jfkpddn HY
SES /T as R
HAF
BT T e 8 7E — 52 S A B PTMn #1305 ] BE 0] AR 25 o 33 73 57 AR 11
WEFEET PTMn /T 7EMB R A R .
TE LR UE e A X R, PTnlO1 1 PTnlOO0 7 458 24 M ELFT 2% A LL AL Bc i
KAER PTMn 7 H A0 B AR 7S . 2 M LB 38 A ELBE UL e 46y H & ZE I PTMn
i BaE R AT E . IR EN L M AR . AU EIR A 0 B, X AN
B A L4 . PTMn 4 A /) 46 H 38 3 PTMnC1 % 17 8% ) PTnOC i % B
4. R, B PTnlO1 F1 PTnlOO 7 £3 21 4 th H ~F 2 20 5 18 3 PTnOC £ 15
BIIWIIAME AT, 500024 LR DU B & AR IS, PTMn % B S A & R A28tk 18
PTMn % AR S5, 3833 PTnON A7 HAIK 31 v~ (1 ¥ 53 A EHTHAME .
£ PWM #1450, PTnlO1 A PTnIO0 T ¥ 5E Eb s UG lig 2% 4 A AL I 7B R 2 A
PTMn fi ARG . PWM H6r H Sh g @R X i A7 AL BE AT B 37 . TvERR, 12
7E PTMn % M J5 A4 8 5 24 PTnlO1 A1 PTnlO0 £ [ #7F PTMn i 17 I o 4%
PTnlO1 Al PTnIO0 f{E, PWM %y H4 FRME A2 TV TR
Bit 3 PTnOC: PTMn PTPn %45 i A7

Bl A5 DG e i A% X

0: WL

1: ¥k

PWM % AR 2 / B Bk ey H A 2

0: KA

1: FHM

X A& PTMn i H 0 3 A7, & BT PTMn BRI 1E 38 47 F Ll TG e i H A
RILE PWM H B, / B ikpbd B . 2 PTMn &b T2 I/ i Fegeke sk,
HAAZ 52 m . 5 P DU S B U, s LB UL & AR 1T PTMn B H 1T
. £ PWM fii AR, HikE PWM B 5 2 & F 208 2R H L.
ER R AR, g PTnON A7 AR i i PTMn % IR 4 32 46 H 5P o
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BS86D20CA

20-Key #8#5 A/D % Flash % 5] HOLTE K#

Bit 2

Bit 1
Bit0

PTnPOL: PTMn PTPn %t AR 45 il 47

0: [A#H

1: A
BEAZH% ] PTPn % H B A B P o BB A A i B PTMn iyt BRI S A, A PTMn
W HIEAE . & PTMn &b T @I / 3 284 s HA 2 520
D1: f&E, ¥h “0”
PTnCCLR: %#: PTMn 133878 & 47

0: PTMn Hb#i2s P LA

1: PTMn L% A VLR
AL TR BRI AR I 7 0. AT TM 5 EL i 88 — ELicsg A AlLL
AP, ME ST LUHEE T A A EEs . PTnCCLR A2 ¥ A&, THEU8s 7 LU
A U A AE RS E, AR, B EL i3 P LR DT & A B
AR R I B 2 . TR R T E A 7 R UAE CCRP #7E Z I A REAE AL
PTnCCLR 77E PWM Fay H A5 R 5 ik oy HE AR ) AR

e PTMnDL 778

Bit 7 6 5 4 3 2 1 0
Name D7 D6 D5 D4 D3 D2 DI DO
R/W R R R R R
POR 0 0 0 0 0 0 0 0
Bit 7~0 D7~D0: PTMn 1 404K 75 % A74% bit 7 ~ bit 0

PTMn 10-bit i+%0#% bit 7 ~ bit 0

e PTMnDH Z7F8

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

Bit 7~2 RKES, N €07
Bit 1~0 D9~D8: PTMn 11445 =i 15 77 174 bit 1 ~bit 0

PTMn 10-bit T+4{#% bit 9 ~ bit 8

e PTMnAL &15:8

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: PTMn CCRA {7 i %3 /7-%% bit 7 ~ bit 0

PTMn 10-bit CCRA bit 7 ~ bit 0
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# BSS6D20CA
HOLTEK 20-Key 75 A/D #/ Flash % /5 %]

e PTMnAH 75

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

Bit 7~2 RES, N “0”
Bit 1~0 D9~D8: PTMn CCRA 7715 %7 /788 bit 1 ~ bit 0
PTMn 10-bit CCRA bit 9 ~ bit 8

e PTMnRPL 5%

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 CCRP {7 %5 2747 %% bit 7 ~ bit 0
PTMn 10-bit CCRP bit 7 ~ bit 0

e PTMnRPH Z7538

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

Bit 7~2 KEX, BN “07
Bit 1~0 D9~D8: PTMn CCRP =715 %7 472 bit 1 ~bit 0
PTMn 10-bit CCRP bit 9 ~ bit 8

FEIEAE TM TIEHER

JEHAR TM A VU RD TAERE S, BDELA VRS 4 A 2. PWM Far E AR 20, B fik g
AR I/ TE RS . IS 1% B PTMnC1 % /745 [ PTnM1 A1 PTnMO
Pk P B

RS UNIT T ek s

A PTMn TAE/EILAR SN, PTMnC1 ZF /7 #% 1] PTnM1 F1 PTnMO £/ 75 Z i B N
“00” o HTAEAEZHR, —BHH-BEERE I ETHEL A =RMopokiESE,
g THEER Y, EEEE A LIRS R A HE A P LR IE IS R B, 4

PTnCCLR A MK, B PRI EE 0 5As. —Fh2 lhiiHs P HLAR LR & 4,
FH—MjE CCRP AT AL B NE I e . e, Hhiss A Aitbi s

P )i R A5 A7 PTMnAF A1 PTMnPF 347> 51 & i .

WIR PTMnC1 %5 1745 ) PTnCCLR {7 % B N, b as A LR UTHAD & A i

TS B iE . hrE, BIfE CCRP %7 A7 %5 N E /N T CCRA 7 17 #% U1, 1Y

PTMnAF HWri& Rbr &7 4. Bl PTnCCLR A&, A=A PTMnPF
Wrig Kb . 78 i UChcH H A, CCRA FZ#REABER AN “0”

W CCRA AL #RTE AN, it BEsEIAE] 10 A5 KMH 3FFH KRR, {Hit
B A2 =4 PTMnAF HR IS R b5 &

EWZHE RS, YR ICE K4 )G, PTMn i BOIRS A . HEbiids A
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BSS6D20CA #
20-Key #8#5 A/D % Flash % 5] HOLTEK

EL & VLI R A2 J5 PTMnAF FR BTG SR bR EF= A0, PTMn % BER S 0 2s . Eegs
2% P LLARUCHC & A B 7= A2 1) PTMPF #7 & A 520 PTMn % H 1. PTMn i 1
RA 277 PTMnC1 2747 28 1 PTnlO1 1 PTnlOO0 A7 ¥ 58 . 24L& % A
UCHEL &K AEIE, PTnlIO1 A1 PTnlIOO 74k & PTMn fai t e th =, (KBB4 4 i
RZS . 7E PTnON 7 FHAK 2 = B P H9 484k 5, PTMn iy tH I 9) 46K 25 A4 PTnOC
S FTTE E LS. VR, # PTnlO1 A1 PTnlOO0 7 [FE R 0 B, 5] fis AR .

Counter Value Counter overflow | PTnCCLR = 0; PTnM [1:0] = 00 |
3 7

CCRP=0 < CCRP >0

Counter cleared by CCRP value

CCRP>0 Counter
3 " Resume Restart

Ox3FF

CCRP 2 D

Pause Stop
CCRA

Time

PTnON

PTnPAU

PTnPOL -1

CCRP Int. Flag
PTMnPF

CCRA Int. Flag
PTMnAF

PTMn O/P Pin

Py > « ‘ >
Output not affected by DV NEN :
. K s’ PTMnAF flag. Remains High H Output Inverts when
Output pin set to Output Toggle until reset by PTnON bit i . PTnPOL is high
initial Level Low if with PTMnAF flag > i Output Pin
PTnOC=0 < R i Reset to Initial value
Here PTnlO [1:0] = 11 Note PTnlO [1:0] = 10 Output controlled by other
Toggle Output select Active High Output select pin-shared function

EE 5228 IUEC 4 H 453K — PTnCCLR=0 (n=0~1)

VE: 1.PTnCCLR=0, L% P UCHCKE i Has
2. PTMn %t 4 M 1 PTMnAF A 28 A7 4% i
3. 7F PTnON _|FF¥ PTMn i H JEE A7 AT 0E18
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# BS86D20CA
HOLTEK 20-Key 75 A/D #/ Flash % /5 %]

Counter Value | PTnCCLR=1;PTnM[1:0]=00 |
CCRA=0
C‘CRA >0 COL{nter cleéred by CCRA valye Gounter overflow
Ox3FF 3 > Seg
! N Resume CCRA=0
CCRA ¥ Y < A
Pause Stop Counter RestV
CCRP
Y V/ Y A ,"'
Time
PTnON
PTnPAU
PTnPOL
o PTMNnAF flag
generated on
CCRA Int. GCRA Dv?rflow
Flag PTMnAF Fl g
CCRP Int.
Flag PTMnPF
PTMnPF not Output does
generated not change
PTMn O/P Pin v P
A 4 B Output not affected by DR A
N PTMnAF flag. Remains High ' Output Inverts
Output pin set to O“g’;mi?:gigw'th until reset by PTnON bit : . when PTnPOL is high
S . g : Output Pin
initial Level Low ify P > ! Reset to Initial value
PTnOC=0 Here PTRIO [1:0] = 11 Note PTnIO [1:0] = 10 !
’ i i Output controlled by oth
Toggle Output select Active High Output select utput controlied by other

pin-shared function

L4528 ILEL 4 42 — PTnCCLR=1 (n=0~1)

VE: 1.PTnCCLR=1, b#i2s A ULHECHIE 149
2. PTMn % H 1Y B PTMnAF & A7 4% 61
3. 7E PTnON _FFHI PTMn i 1 A 010618
4. %4 PTnCCLR=1 I, 274 PTMnPF Fri&
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BS86D20CA #
20-Key #4715 A/D &/ Flash £/7 4] HOLTEK

ER / HEEEER

NAE PTMn LAE7E B A 20, PTMnC1 % 47 2% ) PTaM1 A1 PTnMO {7 75 B i &
RN o ERE AR A T e B R R T AR, R AR R RER R
Wrid sKAn & . ARPZE, 7EEn / iH a0 PTMn % R . Rk,
l:l:ix@@aiaum%ﬁﬂlﬂEﬁhﬁ%nﬁr‘@ﬁ%ﬁﬁﬁ?ﬁtwﬁéo AR A R A Y
PTMn % HH BV 538 1/0 Bek e ohik

PWM iR

NE PTMn TAETEREAE S, PTMnC1 #7451 PTnM1 Al PTnMO £ 75 B B A
“10” , H PTnlO1 A1 PTnlO0 A7 tH 7 E B E N “10” - PTMn ) PWM IhRELE
ks, hnikdss], BEEHIEET 0 EH. 25 PTMn f H IS4 — N30
R EH 5B AR E S, e — A SUESET DC YR AC .
T PWM 32 10 AN 5 2= b ml i, P e BBy RiG. 75 PWM i
HAEH, PTnCCLR f7%) PWM JEHITC2M . CCRP A1 CCRA ZF A7 #H T-4%
il PWM 773 . CCRP 2777l iE bk A St BN 4% 6| PWM JE #], CCRA %
R BE PWM 1) 5 S . PWM U T 1 8 #A AN 5 2% Lb Bl CCRP #il CCRA 747
e FE ]
ML RS A BB g P ELEIVLES R A lE, CCRA A CCRP A ibs Az 43 7= 4
PTMnC1 % 17 2% i) PTnOC 137 1% & PWM 3 & A% 1%, PTnIO1 A1 PTnlOO £
e PWM fir i 55 1) PTMn 4 th B A & B P 80 . PTnPOL 47 H T PWM
o B AR 1 s R )

e 10-bit PTMn, PWM MR, #AXFER

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

#7 fsys=16MHz, PTMn B 8JRiE+FF fsvs/4, CCRP=512 H CCRA=128,
PTMn PWM % tH 41155 = (fsvs/4)/512=fsys/2048=8kHz, Duty=128/512=25%,

# B CCRA 25 17 2% 7€ X 1) Duty 18 %5 T 8{ KT Period {6, PWM %t 5 25N
100%.
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# BS86D20CA
HOLTEK 20-Key 75 A/D #/ Flash % /5 %]

Counter Value | PTnM [1:0] = 10 |
Counter cleared by .

Counter Reset when
PTnON returns high

CCRP 3

Counter Stop if
Pause  Resume PThON bit low
CCRA .
y ¥
A A
Time
PTnON
PTnPAU
PTnPOL

CCRA Int.
Flag PTMnAnF —l —l —l —l —I_

CCRP Int. [ [ [ 1

Flag PTMnPF

PTMn O/P Pin ]
(PTnOC=1) —
PTMn O/P Pin
(PTnOC=0) + A
N E e g S
PWM Duty Cycle | i PWM resumes
set by CCRA 4 operation H
DR DI Output_controlled by ] Output Inverts
T T —f other pin-shared function When PTnPOL = 1

PWM R (n=0~1)

VE: 1. CCRP i& it Has
2. AT B E PWM JH
3. 24 PTnlO[1:0]=00 5% 01, PWM IhHEAEE
4. PTnCCLR {7%f PWM Iy fgTC54 M

Rev. 1.41 110 2025-02-21



BS86D20CA g‘h&
20-Key #4715 A/D &/ Flash £/7 4] HOLTEK

B plopig AR

Al PTMn TAEFEILAE SN, PTMnC1 %547 4% H 1 PTaM1 A1 PTnMO 7 75 Z 13 B
9 “107 , 3 HAHM [ PTnlO1 A1 PTnIO0 FHEEE N “117 . IEER 4L S,
kb AR, 7E PTMn Sy H DR = A2 — AN kb i

JE Ik N FH 2 7 42 i PTnON A7 FH AR 21 755 1) 4 728 SR fih & ik ok w3 o o 1T Ak 1 2
kg B A R, PTnON £ A 48 PTCKn & 4= A RGA VR B s 3 2h R 48
N, BETTFUR B bkt o 24 PTnON 7628 Ay B T, T8 T i6is 1T,
P A KR UY o @  N H FR 8 PTnON £735 8k LL i 28 A LA VT HC & A2 1
FEAE KR R

M ELA 28 A ELE VLS R AR, £ B 306 PTnON 43715 2 77 A8 # bk i B 30
BhFEAR . CCRA ORI i ixX A 7y 20z il ik b v 2 ELE 8 A ELIULIC & A0
2774 PTMn H . PTnON {7 7E 115088 5 a3 i 2 k28 AR B S 5648, iR
R A B BT 78R kb AU, CCRP 37 /748 F1 PTnCCLR £ AR AF A -

CCRA CCRA

Leading Edge Trailing Edge
S/W Command S/W Command
SET “PTnON” — PTnON bit PTnON bit —CLR “PTnON”
or 0>1 [ 7 T 130 or
PTCKn Pin — | | — CCRA Compare
Transition I I Match
Y Y

PTPn Output Pin

B . » Pulse Width = CCRA Value

BB L REE (0=0~1)
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i"!5 BS86D20CA
HOLTEK 20-Key 75 A/D #/ Flash % /5 %]

Counter Value | PTM [1:01= 10; PTIO [1:01 = 11|
Counter stopped by
CORA Counter Reset when
PTnON returns high
CCRA A
Resume Counter Stops by
Pause software g
CCRP :
4
Y Y
Time
PTnON . I  Auto. set by .
Software ! Cleared by ::PTCKn pin Software
Trigger i CCRA match Software Sbftware Software { Trigger
.. Trigger Ttigger Clear
PTCKn pin
PfCKn pin
PTnPAU Trigger
PTnPOL
No CCRP Interrgpts
CCRP Int. ~ genérated P
Flag PTMnPF d
CCRA Int.
Flag PTMnAF
PTMn O/P Pin
(PTnOC=1) | |
PTMn O/P Pin
(PTnOC=0) J R A
“Pulse Width Output Inverts ~___}
set by CCRA when PTnPOL = 1

B R (n=0~1)
VE: 1. i85 CCRA VUL 1B #a%
2. CCRP AAf#
3. 383t PTCKn sk i% & PTnON 47 Ay & i fi & ik ot
4. PTCKn I 2012 H 3h B L PTnON
5. Bkt s, PTnIO[1:0] F &N “117 , HAREH ik
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BSS6D20CA #
20-Key ft#5 A/D 2 Flash £ /1] HOLTEK

A/D 45185
WMFRZHOBTRET S, CEILSL I RS B R EFENER. NT 54
F B LR AR B A (5 2, 40T TLEIT A/D FE S LS SR (S
B, ¥ A/D F m B RO P, AT AR AN R, B Tk, A
1 WA ARG R AS R/ 52 4 2% ) T 3R IR

A/D BB E N
R FPE S — N2 @IEN A/D i, e DLEEEANINEIES (K
H & 328 B e B G 5 ) BN SR :%—' ( b ansk B I H Y s Y N 5 EE
&) HE KX EAE S 12 A&, B AN SR E 5
H SAINS3~SAINSO 17 #1 SACS3~SACS0 u H . MFEBER I, &l Ji
SAINS3~SAINSO {71 P S 73, U"J %*Buﬂi%ﬁm)\ﬁ%&’ H 2l 5 ] DAk
B R . KT A/DEING T HIVEIRIRIE S5 “ A/D # i iz h 2 748 7 1 “ A/D
HA AN G S =

SNERENIEIE AEEANGES | A/D BEIRFA

Vb, Von/2, Voo/4, | SAINS3~SAINSO

Vi, VR/2, Vr/4, Vss| SACS3~SACS0

NERIR T A/D Fefieds A ERE AR I A7 A7 4%

8: ANO~AN7

v,
fSVS Rp
Fonaed  SACS3-SACSO SACKS2 P
election ~ ~ - FQ
¢ SACKSD =P (N=0~7) { X i¢— ADCEN
| Ao By ;I;rAVSS ADRF
| ANO X —° A/D Clock s
| AN R i
b o ><; sADOL | | wpp
: : * ata
I (I A/D Converter <Aoo A Data
I |
| <
éNl —- TJ_L l_|_|_ T 4 AID Converter
Reference Voltage

START ADBZ  ADCEN

......

V 1
Vo2 | SAVRS1~SAVRS0—<p %{O
Voold — ADPGAEN
Ve PGAIS
Vr2 —
VA7 — Vaerer—g™ 1 | v v ==
=~ — v L<° R{pPGA R REF 'ZVREFI
Vs | VREF | REA L5 Voo L _T_ a
i F Pin-shared
Pin-shared PGAS1~PGASO
Selection (Gain=1, 1.667, 2.5, 3.333) Selection
+
A/D ¥R 2R L5
A/D i?ﬁ%ﬁ ag / |

A/D %%ﬁ&%%ﬂﬁﬁﬁﬁﬂ’ﬁ H— RV a7 aeia il — X Wi a5 47 28 F oRAF I 12 47
A/D HEHBAR G . =N H S 728 SADCO. SADC1 #il SADC2 H Ti% & A/D
A I ERE AR HI D) RE . VBGRC 77748 1) VBGREN £ H T#% il Bandgap
SHEH L,
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HOLTEK i ’

BS86D20CA
20-Key ##5 A/D % Flash 2 /4]

A/D ¥ 8BS 738 - SADOL, SADOH

5EH i

AR 7 6 5 4 3 2 1 0
SADOL
(ADRFS=0) D3 D2 DI DO
SADOL
(ADRFS=1) D7 D6 D5 D4 D3 D2 D1 DO
SADOH
(ADRFS-0) D11 D10 D9 D8 D7 D6 D5 D4
SADOH
(ADRFS=1) DIl D10 D9 DS
SADCO START | ADBZ |ADCEN| ADRFS | SACS3 | SACS2 | SACS1 | SACS0
SADC1 SAINS3 | SAINS2 | SAINSI|SAINSO| — |SACKS2|SACKSI| SACKS0
SADC2 ADPGAEN| — — PGAIS | SAVRSI | SAVRSO |PGAGS1| PGAGS0
VBGRC — — — — — — — | VBGREN

A/D T FRIIFR

XFEAE 1260 A/D BB HSRH, JHENNEE FARTREERER, —4
{51711 27 7 4% SADOH Fl— /MK 15 & 174 SADOL. 7t A/D ¥ te )5, H
FALA] DL B s BOX S 5 A7 28 ARG e e 5 . oA as A T 16 i
M 12 r, HEE A4 X SADCO % 77 25 1) ADRFS {5, i N £ iR,

DO~D11 /& A/D ¥ Him 45 AT . RAFHMIAIEEAN “0” o 24 A/D HH i BraenT,

a7 e N B,

SADOH SADOL
ADRFS
765|432 1|07 6|5/|4/3 /2|10
0 |DI1|D10/ D9|D8| D7 | D6 |D5/D4|D3|D2|DI DO| 0| 0|00
0l 0| 0] 0 DIIDIODY9 DS D7 D6 D5 D4 D3| D2 DI|DO
A/D BiEE 735

A/D #2247 HI Z 1735 — SADCO, SADC1, SADC2

# 174 SADCO. SADCI 1 SADC2 R A A/D ¥ feai (DI REANFRAT . IX L 8
RL 2 A7 28 58 B FEIR B EE 2 N 3 A/D B ¥ e R RDLIEE, Brr b B =X,
A/D BHERJE, FREEHIAEAL A/D HH ST RS . T RAILREE — A5k
B PS5 20 0 LG, R 3K S A5 R P B AR ROLE 5 B — AN R A il R
IEF A, SADCO 2717254 (] SACS3~SACSO 7 F T3 BEmRAN A BB 40l 4\
IHIE W ERE RN A/D 4t . SADCI ZiA7#s 1) SAINS3~SAINSO £ FH Ti%
FRAN AL N I B RIS S B E R B R A/D et . A/D FERARIE
BT — /A g FERY 25 ORAR PGA T 7242 A/D H#28 Wi S5 i k. PGA
KT 14 1 SADC2 F 17 2e 5.

5 B3 B Th 65 38 2 A7 28 I AH DS AL FH SR 2 X 1/O v 1 HH (RIS L 5] i1y A/D B4t
PRI, R 5| INE A A/D RN . 451 EIVE A A/D SN, R
K10 e 5 ESL A ThRE I O, shah, Hpu I _bbr s B 0K B sl
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BS86D20CA #
20-Key #4715 A/D &/ Flash £/7 4] HOLTEK

e SADCO FF

Bit 7 6 5 4 3 2 1 0
Name | START | ADBZ |ADCEN | ADRFS | SACS3 | SACS2 | SACSI | SACS0
R/W R/W R R/W R/W R/W R/W R/W R/W
POR 0 0 0 0 0 0 0 0
Bit 7 START: &3l A/D #4f
0—1—0: JH3h A/D ik
A F B3 A/D B R JEE ARG, (HUR SN S SR, K a8
A/D Bt i
Bit 6 ADBZ: A/D it g bs £ A7
0: A/D Hi 2 AR TT 1R
1: A/D Hiferh
AL T R 80 A/D Bt FE R B 5E il 24 START 7 AR AR Ay e 7 28 AN,
ADBZ i N, R A/D F¥CO TG, A/D s s, mapiEE.
Bit 5 ADCEN: A/D #3dflife / Bragsz i
0: FfE
1: ffifE
BEATHER] A/D B TIRE . 12008 B =R SRR A/D FEeaR . WnEAZAL AR O
1] A/D ¥ 4ds DLRRRIh#E. 4 A/D 55388 BREERT, A/D %4 75 /7% SADOH F
SADOL FHMERFFAAR .,
Bit 4 ADRFS: A/D Hws ik B Ar
0: A/D ## 5 #4 38 — SADOH=D[11:4], SADOL=D[3:0]
1: A/D 8 di k% 38 — SADOH=D[11:8], SADOL=D[7:0]
BEAT I AETRAE A A/D s 2 A2 48 ) 12 A7 A/D e 245 S pts =0 4u5 7
[H1E 2% A/D s A7 a8 51 .
Bit 3~0 SACS3~SACS0: A/D 4 g5 N B R A7

0000: ANO
0001: ANI
0010: AN2
0011: AN3
0100: AN4
0101: ANS5
0110: ANG6
0111: AN7
1000~1111: A& X, A NEFES

e SADC1 HF%E&S

Bit 7 6 5 4 3 2 1 0

Name |SAINS3|SAINS2|SAINSI|SAINSO| — |SACKS2|SACKSI1|SACKSO0

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 7~4 SAINS3~SAINSO: A/D Hi Az SikEfr

0000: AR — ZMEPEFLETE N ANn

0001: PUFFAYR — 1E IR L Vop

0010: PEBARIR — IEHIF R Vop/2

0011: PYFRIF — IEFJRHE Vop/d

0100: AN — ZMEPEFLETE A ANn

0101: PIELRIF — N5 A/D HHds PGA i HE Ve
0110: PIEBIRIR — NEB A/D 56423 PGA Hii i HLJE Ve/2
0111: PNHEBKIE — NFB A/D B4 8% PGA Hir i sEIE Vr/4
10xx: PHEBRIE — Hekth

Txx: AMERIE — SMHFEROEE A ANn
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HOLTEK i ’

BS86D20CA
20-Key ##5 A/D % Flash 2 /4]

Bit3
Bit 2~0

L PR N RS SRS, 8 SACS3~SACSO0 AME, AhEBEER NG S
H=HBN R HLZETPT 740 S N 5 P9 SR o B T S B AN ]
TRHAT fE S
KX, RN “07
SACKS2~SACKSO0: A/D I #h ik F AL

000: fsys

001: fsys/2

010: fsys/4

011: fsys/8

100: fsys/16

101: fsys/32

110: fsys/64

111: fsys/128

e SADC2 F1Fs:

Bit

7 6 5 4 3 2 1 0

Name

ADPGAEN| — — PGAIS | SAVRSI | SAVRSO0 | PGAGS1 |PGAGS0

R/W

R/W — — R/W R/W R/W R/W R/W

POR

0 — — 0 0 0 0 0

Bit7

Bit 6~5

Bit 4

Bit 3~2

Bit 1~0

ADPGAEN: A/D #:#:3% PGA /g / BR Aefz il AL

0: Brie

1. f#gE
%L F T A/D #5383 1K N 3 PGA Thit. 24 PGA i s R IEAE A/D $ A\ BE
A/D ZHWER, PO E . BN, SR AL 2 DN D .
FIEXL, RN “07
PGAIS: PGA %\ HLEIE AL

0: >KHE VREFI 5|}

1: SREWHZSHEHIE Vacrer
Yk B AL 2% R Veorer TE9 PGA S A, 4P VREFI 5| 2%
RN AW, Hoh, Filid ik E VBGRC a7 44 111 VBGREN £ 45
HBE NS % K Viorero
SAVRS1~SAVRSO0: A/D #% #3822 o Kk %47

00: 1EHLYEHLE Vop

01: 4~ VREF 5| i

I1x: W PGA Hi HJE Ve
XU Tk A/D S B K. MikP NS % B EEN, 3%
VREF 5| Bl 225 B RSN 24 5 sh T .
PGAGS1~PGAGS0: PGA 4 25% %07

00: Gain=1

01: Gain=1.667 (Vri=1.2V i Vx=2V)

10: Gain=2.5 (Vr=1.2V I} Vr=3V)

11: Gain=3.333 (Vr=1.2V i Vr=4V)
X JUALF T3 % PGA #25. Pij& HhAb I 23 AU AE PGA SN HLEN 1.2V I {7
iFo
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BS86D20CA g‘h&
20-Key #4715 A/D &/ Flash £/7 4] HOLTEK

e VBGRC E 788

Bit 7 6 5 4 3 2 1 0
Name — — — — — — — VBGREN
R/W — — — — — — — R/W
POR — — — — — — — 0
Bit 7~1 RES, BN “0”7
Bit 0 VBGREN: Bandgap £ Hi [t 45l
0: FRfE
1: flifE

SeASE I T4 B8 N 5 Bandgap 275 R . FEUE T Vieorer LIS BTS2 0518 B P9 75
Bandgap 275 FLIH . 7E1% LR G E I 04 RIS B 2 B 75 B4 — € 108 B[R]

A/D #%#EESERB[E

A/D ¥ 88 2 R 0] Lok E IE B B E Voo VREF 5| il L ) #1552 2% Y5 5k
WHBSH L& Ve, 81T SADC2 %47 %5 ) SAVRS1~SAVRSO f7 R %EFH. WHEB
23 W [ 30 1 W] 4w AR B 25 JEOK 28 PGA #EAT UK, PGA H SADC2 12 s i)
ADPGAEN i #4. PGA #2579 1, 1.667, 2.5 8% 3.333, @it SADC2 27 1%
28 ) PGAGS1~PGAGSO0 7% #%. PGA #i N\ 7] 3k H bk 2% % A\ 5] Il VREFI
oY N ¥ Bandgap 2% HiJE Vecrer, IS SADC2 Z-47- 2% H [ PGAIS 7 HEAT 1% #% .
fH T VREFI 1 VREF 5| i3y 5L e hRe LA 51, XA 5| bk /E 25 |
51 BEIEE, FH S PR 51 R FE Th e e AL Mk 4 3 B LABR RE e 51 I F Thig .
HRFIRBFNHSHEE SIENSHIE, WKE VREFI 8 VREF 5| 45 2%
i W AR LR E BC A

FYE AL ] Veorer Z HI M TISE {4 B8 A &8 Bandgap 2% Fi i . £ Bandgap %
HEL I e Sk RIS B 2 1T R B A — S 1 8 B [a]

A/D BEBMNGES

A/D B T A B NS S O 51 & e ThRed A . {ER S ILH )
Rk PR A2 P IO NAL, AT POB BT E N A/D S 28 Bl f N\ ek B A 3L
BIhRE. WRX NG EE R A/D i, AT ERN G T RE FREE .
B XM, B ThEE T R RS, RiGH b5 Thae. ksl
A A/D BN, DI 5 A7 s dm B % B R BT LR B2 B sl . EEE,
oty 12 1) 7 A7 2 AN 75 ZONAERE A/D BTN e e AL, 2 A/D S\ IR
IRPEAL A RE A/D FNET, i 4 A A FR S EE .

BT Z 3 AL R AL & — AN SEBR PR SO S hii e H %, R R AR Bl N SRR 5
AR — AN R TR B B R I B e e gy . SADC1 A7 A7 %8 FH Y SAINS3~SAINSO
A7 T 08 B 4515 5 42 SR A0 I8 S A\ B A SIS 5 . SADCO A A7 HH I
SACS3~SACSO0 o7 FH T & It EL 5% e 1 4RI E fr N\ - 47 SAINS3~SAINSO £7
BN “0000” , T FT A AF S ON MR LETEF S, SACS3~SACSO 17 AT
TE JEFPEWEAS SN TE (5 5 AT 4

# SAINS FERIMAEB N “0x017 , “0x11” 5L “10xx” , MEFENEHEIES .
B8 SACS FE WAL B N2 /D, SMTIEES SN B 33000, s
V4 FH 4 0 I8 T i N 5 3 SO 5 i B T S B AN T T ) ) R
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# BSS6D20CA
HOLTEK 20-Key 75 A/D #/ Flash % /5 %]

SAINS[3:0] | SACS[3:0] | MIN{ES iR

0000, 0100, | 0000~0111 | ANO~AN7 | #M#BFELLIEIE S A ANn
11xx 1000~1111 — A, AREFRSMEEE
0001 XXXX Vob 1IEHJFEHE Vop
0010 XXXX Vop/2 | IEHJEHE Vp/2
0011 XXXX Vop/4 1E HYJE I Von/4
0101 XXXX Vr W A/D FEH3s PGA i & Ve
0110 XXXX Vr/2 S A/D #:#2% PGA Hi i FELE Ve/2
0111 XXXX Vr/4 W A/D 4035 PGA fir i IR Ve/d
10xx XXXX Vss B

A/D RN E SR

A/D EHrasielE

SADCO 271725 START A7l T J5 5 A/D Hffe. 48 F WL E A G2 (G 5
B E, ARG EREEAR, ST MR 3
SADCO 77725 11 1) ADBZ {7 FH T B L i B2 5 52 . A/D #53pioh g
G, ADBZ A HZIEN “17 . fEHEHFAMER)E, ADBZ (Ma#ig%E.
Ah, H W ) A A A AN A/D R SRR BB S B AL, W P Rl R,
TN R AR S T . A/D N WHE SR 5] SR T 2R A/D N
ERERN T . R A/D N ERFR WA L, AT AR A HLES 1 SADCO B AF- 2%
ADBZ 7, Rl 2 B 8eigke, CAER 7 —Fr it A/D 46 8 BASE 0 7712
A/D B 45 35 B B RN R G B feys B A0 A0, 1 4 A R #HH SADCI P A7
2% 7 ) SACKS2~SACKSO fif ¥ %E. 4R A/D B 8 I8 A& B R Gt i) B fovs A
SACKS2~SACKSO i #l5E, (HAJEFEMH K A/D B8P EIA —LRE. BT R
VE1 A/D B 3 tancx [R50 LA 0.5us~10ps, T LA 3% 435 28 45 I b 4 22 1F f o0
NG o TS RGN Sy 8MHZ I, SACKS2~SACKSO0 7 ANBEE A “0007
“0017 B “1117 o ARIEVEE B A/D 558t 4f 8 B /N 5 b 8 301 66 e /)
E AN K T I o) 0 e KA, 75 W 2 = A AN HERf ) A/D 4B . A8 38 7T DA
S NHIFRRE, Hibs LRSS * MEUEZARCER . FAENI A/D Bt &h
JEIAASTE I E (PTG A

A/D EF5h EHA (tanck)
fovs | SACKS|2:0] | SACKS[2:0] | SACKS[2:0] | SACKS]|2:0] | SACKS|2:0] | SACKS|2:0] | SACKS|2:0] | SACKS|2:0]
=000 =001 =010 =011 =100 =101 =110 =111
(fsys) (fsys/2) (fsys/4) (fsys/8) (fsys/16) (fsys/32) (fsys/64) (fsys/128)
1MHz lus 2us 4ps 8us lé6ps * 32us * 64ps * 128ps *
2MHz 500ns Tus 2us 4us 8us l6us * 32us * 64us *
4MHz 250ns * 500ns Tus 2us 4us 8us 16ps * 32us *
8MHz 125ns * 250ns * 500ns Tus 2us 4us 8us 16ps *
12MHz 83ns * 167ns * 333ns * 667ns 1.33us 2.67us 5.33us 10.67ps *
16MHz | 62.5ns * 125ns * 250ns * 500ns lus 2us 4us 8us
A/D B3 B HRSE 5
SADCO 7 17 & ' ) ADCEN iz ] T2 1] A/D % 4 i % HIR B0 T )5 MR A 1%
Kb = LAF I A/D B ds il . 48 ADCEN oS TS A/D B # s A
FHLERIN , (£ A/D R DI A A 7 — B o RIS I AH ¢ 51 B F 42 1l 47
WG AE N A/D fg N, W ADCEN #4 “17, AR &= A ThkE.
DR S AE DHAE BURS I B, 2Rl A A/D B4 ds DURERT, #iXE ADCEN iy
IR LAY DI AE -
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BS86D20CA
20-Key #8#5 A/D % Flash % 5]

HDUEK74t>

A/D ¥R N B

#A%%MND%ﬁ@Aﬁﬂ% B RAE AN e 460 ﬁ%mﬁﬁ@mXﬁ
taps, a2z 4 A~ A/D BPRRREIH, TR R TR 12 S A/D WA . BrbAl—
SEREI) A/D BT IR, tape, —FLRREE 16 > A/D WP 3.

K A/D #4R = A/D BB R / 16
NI B 2 78 — AN A0 5 0 N\ AS S AR sk B A AN [ B R S
. N ARSI A/D Fadf2 )G, 5 HLA P SRR & e k47 3%

; XA RS, AR AE. A/D HHRE RIS 16tapck, tapck A
e, TEATR, R DS Y
A/D I
i tonzsT i€ *
ADCEN off on off on
A/D :sampling time A/D Isampling time
<—>§tADS <—>§ taps
START fy fy 4
Start of A/D conversion Start of A/D conversion | Start of A/D conversion
ADBZ
End of AID End of A/D
conversion conversion
(SAINS[?EQ]S;)[(?(;CB)% 00118 X 0010B X 0000B X 0001B
A/D channel ) tanc > < tanc > < tanc >
switch A/D conversion time A/D conversion time A/D conversion time
A/D FEHRETFE] - SMERIBIER A
A/D iR PR
N IER SEHL A/D R F2 (1) AN R
o LRI

@I SADCI 25 745 1) SACKS2~SACKSO £7, T 1) A/D et i

o LIE2

¥ SADCO 27724 () ADCEN i B = g A/D #e4u a8,

o LIR3
@ﬁsmmn%ﬁ%#%smwnsmwwm,ﬁ%ﬁ%ﬁ%%m@%ﬁ%m
55

Elﬁi‘:ﬁl\*ﬂkkiﬁu]\ AEPAT DR
HﬁhW%&Uhv,%E&ﬁiks

o IR 4

#7if it SAINS3~SAINSO iz i% £ A/D i A5
B AH S 5] 3t
SACS3~SACS0 HrikFFiZ oM

o LIS

SRE S EIE RN, HEMN
FH 42 1 467 85 A0 5 51 BRI v A/D N 51 . JE
TBHAE A/D #38 . HEPITSE 6.

1E SAINS3~SAINSO f7 &t A/D iy A5 5K H N HEUGE S 287, HHRE
SACS3~SACSO0 A 1000~1111 LA b7 IF 4 nllﬁﬁiim )\ SR JG 8 i SAINS3~
SAINSO IR T WG 5 . BEHITE
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74¢> BSS6D20CA
HOLTEK 20-Key 75 A/D #/ Flash % /5 %]

o IR 6
& E ADRFS 7% A/D e ds i i B #g o
o IR 7

BT AL E SAVRSI~SAVRSO f7ik 52 i 11

#r PGA firth T Ve #E3E4E A/D BHHds S Wk, Fidk— DI PGA T\

Z5MFTH I PGA 25 .

o LIRS

S EAG R I, T T ) B A A A B R, DUR R A/D H b Th

RE/R WS mrp i dlAL EBMI R ZE BN “17 , DL A/D BHds R4

ADE WHREENM N “17 .

o JLIRO9

PLAE W] LB L 3 B START A2 N “0” ) “17 F R F] “0” , FFUBHEE

e,

o JLIR 10

W A/D HEHIEE TR, ADBZ & ¥ B NP E. A/D i sE ks,

ADBZ fii 24 B B A%, 7] M SADOH 1 SADOL 25 77 5 th 5 B H 554

T A8 A SADCO 277228 1 ADBZ A7 FPIR 25 1 77 V5 Sk i 7 2 e ik 75 2 75
SEOE, DU s R ) 2D BR T DL R

wWIZFEEM
TEGRAEIT, W A/D #3028 KA A, #id 15 B SADCO /748 1 ] ADCEN MK,
A A/D P HL S DAY D BRI RE . DU, AN RS N IR EL I, N5 A/D
AR AN R AR DIRE . WIS A/D B as S N A A5 1/0 JA, 0 R vE
B, FNHE A LRGSR T AT BEBE N ThRE .

A/D 53T EE
MAHLEA —4H 12 6009 A/D ¥ ds, ©A1E ¥ 1 & K A{E 738 FFFH. B+
PRI N e KA 55 T 52 Br A/D #4028 2 % U MH, Veer, BULRE— 727 RN
Vrer/4096 FIAEHL 5 AAH
1 LSB=Ver/4096

TR RS TS B A/D B 5 e N R A

A/D FiNHLE = A/D U7 B x Vrer/4096
TEER A/D a5 NE RS 5 Al 2 (R EAR I A e T RE . BR T 20T
EfE 0, HJG AP E S ERS A Z BT 0.5 LSB 4b24r, s b3
H B RAEWGAE Veer Z I 1.5 LSB AAAS . VERE, XHM Veer HIEFRCHZ
JHIt SAVRS1~SAVRSO ALIEFEISEPR A/D it S HH k.
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BS86D20CA #
20-Key #4715 A/D &/ Flash £/7 4] HOLTEK

A »{1.5LSB|«
FFFH 4 B
FFEH +
FFDH +
A/D Conversion L @
Result I i
0.5LSB
03H + S [
02H + i
01H +
e ————+ R
0 1 2 3 4093 4094 4095 4096 1096
Analog Input Voltage
IE7E Y A/D 3R HRINEE

A/D ¥R FATe

T PIANJEBIAR R U W TEREAE A A/D B, B —NYEHI ) SADCO AF
fr a5 ) ADBZ AR AW A/D B2 B 5e il 55 — ANt W H w7 45 2CH)
.

Yufll: {EAZEH ADBZ HI75 SR ML HaLE

clr ADE ; disable ADC interrupt

mov a,03H ; select fgsvs/8 as A/D clock and A/D input

mov SADCIL,a ; signal comes from external channel

mov a,00H ; select Vi as the A/D reference voltage source
mov SADC2,a

mov a,02H ; setup PCSO to configure pin ANO

mov PCSO,a

mov a,20H ; enable A/D converter and select ANO as

mov SADCO,a ; the A/D external channel input

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 ADBZ ; poll the SADCO register ADBZ bit to detect end
; of A/D conversion
jmp polling EOC ; continue polling
mov a, SADOL ; read low byte conversion result value
mov SADOL buffer, a ; save result to user defined register
mov a, SADOH ; read high byte conversion result value
mov SADOH buffer, a ; save result to user defined register
jmp start conversion ; start next A/D conversion
sefl: {5 SBT3 SR MIGE RS
clr ADE ; disable ADC interrupt
mov a,03H ; select fss/8 as A/D clock and A/D input
mov SADCI1,a ; signal comes from external channel
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# BSS6D20CA
HOLTEK 20-Key 75 A/D #/ Flash % /5 %]

mov a,00H ; select Vi as the A/D reference voltage source
mov SADC2,a

mov a,02h ; setup PCSO to configure pin ANO

mov PCSO0,a

mov a,20H ; enable A/D converter and select ANO as

mov SADCO, a ; the A/D external channel input

Start conversion:

clr START ; high pulse on START bit to initiate conversion
set START ; reset A/D

clr START ; start A/D

clr ADF ; clear ADC interrupt request flag

set ADE ; enable ADC interrupt

set EMI ; enable global interrupt

ADC_ISR: ; ADC interrupt service routine

mov acc_stack,a ; save ACC to user defined memory

mov a, STATUS

mov status stack,a ; save STATUS to user defined memory

mov a, SADOL ; read low byte conversion result value
mov SADOL buffer, a ; save result to user defined register
mov a, SADOH ; read high byte conversion result value
mov SADOH buffer, a ; save result to user defined register

EXIT INT_ISR:
mov a,status stack

mov STATUS, a ; restore STATUS from user defined memory
mov a,acc_stack ; restore ACC from user defined memory
reti

RIS TN RE
2 LR i i DR . A AR R DO R 58 A AR LA T AT, ]
I X A T T A7 e 1) Rl R AR OR SEEL L TR e

iz iR g EE

fidz 455 5 VO SIIAIBCA, B AR B B A A7 AR O AORIE R UL Th e . FBA
B H, AR, G508 MO~M4. BMEHONSE I —24, A5 A
fish 47 4o o LR 84T %% H ARG ae . RN ELAT B 10 42 ) 32 4 F S AT G
B R A7 IR PRAIE A R ARG 5 RS o

ARIEHR I S 3 RIS HEHEARIR R

MO  |KEYI~KEY4

MI KEY5~KEY$

20 (ni\f)li " M2 KEY9~KEY 12
M3 KEY13~KEY16
M4  |KEY17-KEY20
LA e e
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BS86D20CA #
20-Key #4715 A/D &/ Flash £/7 4] HOLTEK

TR FFRREX
R AR S 5 DU g a5 s Th g, HAEC K E A 24 DU R
WoR TR I AR B N A AE A R B o A A7 A A4 PR LA Min o N i £ 4% B
RIS, ZBRAHLEA 5 DML

BiEee AR PR
TKTMR fubdas F BRI B 8-bit 114 2% Tk 25 AE s
TKCO fih ¥ 2 B Th RE 48 1) BT A7 4% O
TKC1 fih 25 4 B Dy R 45 ) B A7 28 1

TK16DL fibd% F BTN BE 16-bit THEEHI T
TK16DH fb b5 AR T BE 16-bit TH AR = 7Y
TKMn16DL | filid% 2 B4 n 16-bit C/F TH KT T
TKMnl16DH | filif= 42 845 n 16-bit C/F 115088 =1
TKMnROL | il f& B n 259k a8 I B =1
TKMnROH | filifZ 4%t n B4R B AL 57
TKMnCO fibdas P B R n P AR 0

TKMnCl b ¥ P BEAR R n P B AR 1

TKMnC2 i s 2R AT R n 978 1) 25 A7 B 2

RIEIRBINRE T frRa E X (n=0~4)

fi
e 7 6 S 4 3 2 1 0

TKTMR D7 D6 D5 D4 D3 D2 D1 DO
TKCO TKRAMC | TKRCOV | TKST TKCFOV | TK160V — TKMOD | TKBUSY
TKCl1 D7 D6 D5 TSCS TK16S1 | TK16S0 | TKFS1 TKFSO
TK16DL D7 D6 D5 D4 D3 D2 D1 DO
TK16DH D15 D14 D13 D12 D11 D10 D9 D8
TKMnl6DL D7 D6 D5 D4 D3 D2 D1 DO
TKMnl6DH D15 D14 D13 D12 D11 D10 D9 D8
TKMnROL D7 D6 D5 D4 D3 D2 D1 DO
TKMnROH — — — — — — D9 D8
TKMnCO — — MnDFEN | MnFILEN | MnSOFC | MnSOF2 | MnSOF1 | MnSOFO0
TKMnCl1 MnTSS — MnROEN | MnKOEN | MnK4EN | MnK3EN | MnK2EN | MnK1EN
TKMnC2 MnSK31 | MnSK30 | MnSK21 | MnSK20 | MnSKI11 | MnSK10 | MnSKOI | MnSKO00

ISR R INBE T FRR TR (n=0~4)

e TKTMR &8

Bit 7 6 S 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~DO0: fili 324 I R 8-bit 1K a4 Tk 75 A7 4%
finh 4% 2 B N B T B 2 TR B A7 A e S il 4 e BN B HH T R B R B
HIE T A 5-bit AR IR, & 32 AN R AP A . Rk, IR SR
HAF A AT B R TH 505 H
Eﬂ‘iﬁ%#%ﬁz%&fﬁﬁ ] = (256-TKTMR[7:01)%32trsc, F&H trsc NI B 20 25 B
JAH.
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HDEﬂﬂ(i;

BS86D20CA
20-Key ##5 A/D % Flash 2 /4]

o TKCO F75788

Bit

7 6 5 4 3 2 1 0

Name

TKRAMC | TKRCOV | TKST |TKCFOV| TK160V | — TKMOD | TKBUSY

R/W

R/W R/W R/W R/W R/W — R/W R

POR

0 0 0 0 0 — 0 0

Bit7

Bit 6

Bit5

Bit4

Bit3

TKRAMC: fii 45 3% S i A7l e A7 B3 1 7
0: HMCU#/ 5

1: s s ) 5

2 A T 47 o) i 2 B R B A7 B A T MICU I 2 fi s e A Al .
fih 42 BEAR AL TAEAE A sh i (1% & TKMOD A 41K, 24 TKST iz 0 4%
N1 INATEEN A SRR ), filds g AR H A HZ B AT A AT AR B A
Jehl. 4 ESHAHHRIE RS (B TKBUSY ARASH 1825 0), il izt
BRI s AR ECA AB T TRRAMC Arsi . Rk 2 s e B e TR 48 E 5
P, O TKRAMC AL BN “17 o B, MBEF a0 A 2w
AE 72 fifd%s d AR A e B 58 U5 SO MCU i B 3 /E 243 . 24 TKRAMC £ ik
BN 17 I, R g ke B AT i s e s AR s ), B MCU B
B fi 4% 2 B A7 B A5 B B SR AN R (L

TKRCOV: fili 7 4224 i) B i H B8 s Hbs G AL

0: Joii

1: @

S AT N R T S S M b e B A A R U B 17
AT 7 4 finh 47 2 ke v BT SRR B A 2 TR 7 o AR T A i ik 87 R R s e Az
VBN “17 I, AN AR S R SRS 2B, Rk, A AR AEE N
PR B AL E A2 i B R i & .

7E AR U, an SR 0 BT A A (B TSCS fLiE 5 ) BB BRI S it
H, HAZFWERTER, TKRCOV MDA E AL, LR FTA s fe st
1) 16 7 C/F THE8% . Ml e B shae 16 Arit-Huss. 5 Aot B i A i Ses i &
HahiE®, 58 LBt Bas 2 M 8 A i B i1 Bss Wik &7 47 4% (TKTMR 2747
28 EHomESE. L EFR LESE R, TKRCOV A K fii s #2 ge vb Wi sk b
BAL TKMF Kl BAL, [FII FT A B 4 R % o8 f 2 IR 4 B shis k.
HREHL 16 A C/F THEs . Ay ie st Ihng 16 Mirh 2. 5 A7 IR B AL ] T H 4
PR 8 ALE BT AR #R 2 E sh R

TEF ARy, B 0 s A B (dit TSCS A7+ ) iy BT 2s i
M| TKRCOV 37 % fih 475 422 8k v Wi i SR bx B A7 TKMF K 24 B A7,  H BT A BB
FR IR R MBS IR 2 A shiE k. I AT il 5 3 B LR IK) 16-bit C/F 4k
P bR BETNRE 16-bit THELES . 5-bit IR AL T EUES AN 8-bit I [T K as
#2 HB KA

TKST: il 2 f S A 0 JT 3 #2541 oz

0: f& ek LRk

0—1: JFaatai

BIZAN “07 I, T REHK 16-bit C/F THE0ES . il e T AE 16-bit i+ %%
1 5-bit B SR B BT B ER & H ahiE R, H 8-bit Al AR BRI S S A S
Fo MZAIH 0 B 1 FEARE, filid iR 16-bit C/F THELES . Al fZ s Tk
16-bit THEL#E . 5-bit B B HLAL B T2 s F0 8-bit I BRTHEL 2R B & H BT i, If
 BEAL B IR 37 2% 1 2 5 R 35 2% LA IR Bl AH M. 1) T4 3 o

TKCFOV: il 45 16-bit C/F 5883 i br G 47

0: Tt

1: %

%A fl 4% P B AR 16-bit C/F THEEs it B AL, Al N R s % .
TK160V: fil#Z 8 I HE 16-bit i+ Has i H bR &AL

0: Joii

1: ¥

A7 b f B Th A 16-bit THERS S EAL, W AUE R N R i

A
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BS86D20CA

20-Key #8#5 A/D % Flash % 5] HOLTE K#

Bit 2
Bit 1

Bit0

KES, N “0”

TKMOD: fiida f2 g i g A

0: HahHif

1: FahAfis

ERFT AR, NEARITRZ G, SN EKES SR REAE, I
TEF 25 o i 8 ik N R e 2 B s F AR B 16 7 C/F THEES1E .

Pk R H AP, IR R U B R 1 S N A OE A e . A — AT
10 finh 2 2 B A B 000 A7 A DX AT A7 TRORIT A5 08 1 2 B 1 2 25 R 3 o F ¥ (E %
16 o7 C/F i+ #0288 . B sh43 318 1 05 B TKMnC2 2 17 28 () MnSK3[1:0]~
MnSKO[1:0] 238 E . HEFM A MRS, B3P TIES &1E
1k

TKBUSY: fiff% 4 A 7T ihn 4L

0: 2N — A ITIZEARFE AR S &

1: frfsg — IEER

1AL H TR i3 e B TR R BT . 2 TKST A7 & #8340 TAE,
GAWE “17 .

TEFANFRRE N, A 0 BUBTABEEL (th TSCS ALiE ) pfids iy iAo as
W, ZA e HSEE. AR, 2 i g R AR 5

whr e HEhiEE.

e TKC1 F1F=%

Bit 7 6 5 4 3 2 1 0
Name D7 D6 D5 TSCS |TK16S1|TK16S0| TKFS1 | TKFSO
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 1 1
Bit 7~5 D7~D5: MREHEAL
XS PRI, IE W LAER, ZiE e N “0007 .
Bit 4 TSCS: fi 3% f BERT B 1K A ik B2 47
0: FRAMEHUE A B AR BT ES
1: P fldas fc g A AR e O (W BT 20 4%
Bit 3~2 TK16S1~TK16S0: fil#= 5 Lhfg 16-bit THE AR Bk B A7
00: fays
01: fsys/2
10: fsys/4
11: fsys/8
Bit 1~0 TKFSI1~TKFS0: filif= 42845 7 25 M S 4R 3 ae SR e £ 47
00: 1MHz
01: 3MHz
10: 7MHz
11: 11MHz

e TK16DH/TK16DL — iR INAE 16-bit TR FFExT

Elca

TK16DH TK16DL

i

716 5|43 |2 1,0]7|[6|5 4,3 [2|1,0

Name

D15/D14|D13|D12|DI11 |D10| D9 | D8 | D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO

R/W

R|R|R|R|R|]R R/RIRIR|R|R|R|R|R R

POR

o;,0;0}0]0]0]0|0]O]O]O,0,0]O0]O0]O0

L EFAF G T AR Az 2 S T g 16-bit THELSRE . 1% 16-bit THELEE P H T4
S IR G 4 AR A R . Tah 3 midalrpr, o doc e g i v it
H, tb16-bit TR RHT I, THEER AR RIFAAL . Bt d, EE 0.
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HOLTEK i ’

BS86D20CA
20-Key ##5 A/D % Flash 2 /4]

BFRR 1 AIEFBR 2 345 R, 1% 16 M BEMESWEZ, HIERBR 3 457,
% 16 it as A3 . 24 TKST AN “07 B, %3 i Bis .

e TKMn16DH/TKMn16DL — fili{Z £ 524& 1R n 16-bit C/F i+ 8 5HF 1725 %F

Rt TKMn16DH TKMn16DL
5L 7 6|54 3|2 /1,07 6|5|4/3[2/1]0
Name |D15|D14|D13|D12|D11|D10|D9 | D8 | D7 | D6 |D5|D4 | D3 | D2 D1 | DO
RW | R/ R/R|R|R R|R|R/IR/R|R/ R/R|R|R|R
POR | 0/ 0| 0| 0|0 |0|0O/O0O|O|/O/O|/O|O 0|00

%P B0t TR0 b s F BB n 16-bit C/F 1HE0EE . T, 4
fil 5 P AR NE R T BB RE Y, 1% 16-bit C/F 8 g1k, HANBHEEEAL,
Hzh ik, 7ERFBE 0. BB 1 FIESBR 2 Fgs i), ik 16 7 C/F 1H5as
P2 Sl 5 ON RIS I ) fd 4 d BEAE A 2%, SRS 2, (HTER PR 3 45 W,
% 16 fir. C/F HEBMEAR SN . 24 TKST A9 “07 I, % IE et Baia Z.

e TKMnROH/TKMnROL & E&5 - AT R n 2 EIRHS[E R EESTFSXT

oAl

TKMnROH TKMnROL

i

7

6 /54,321,076 |5 4,3 2|10

Name

— | D9 | D8 | 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|R/W | R/'W

POR

— 10 0 0 0 0 0 0 0 0 0

ZA AL AN A g f AR n SR S AE. A t, %
AT AR FT N BRI A R S, T T B A 4 A A A7k A Th BN
NI BR B RN S (1 S IR A A

SRt W EB LR = (TKMnRO[9:0] x 50pF) / 1024

e TKMnC0 Z77:8

Bit

7 6 5 4 3 2 1 0

Name

— — | MnDFEN | MnFILEN | MnSOFC | MnSOF2 | MnSOF1 | MnSOF0

R/W

— — R/W R/W R/W R/W R/W R/W

POR

— — 0 0 0 0 0 0

Bit 7~6
Bit5

Bit4

Bit3

KEN, N “0”
MnDFEN: fili % i s n £330 GE 43 il o7

0: BRrAE

1: {fifE
BEAT A F 2 il i i e R as AT R . MURALE 1, IR SRS AR
JRR T A -
MnFILEN: filidz g5 n g8 45 Dy ae il fir

0: BrEE

1: fffg
MnSOFC: fili ¥ 5 n C/F R3% Sk A5 o) G2 fr

0: H MnSOF2~MnSOFO 7 i)

e A A L s ol

%AV T SR 3k B fh 2 e B R 9 R kAT Tl R )y a0, H{IATE 1, 18 MnSOF2~
MnSOFO 715 B NATE, IEEIR a5 BB T) BE Al 1 f B s
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BS86D20CA #
20-Key #4715 A/D &/ Flash £/7 4] HOLTEK

Bit 2~0

MnSOF2~MnSOF0: 585 R n SR 5; ds MBI, 45 Bk £ 47

000: 1.020MHz

001: 1.040MHz

010: 1.059MHz

011: 1.074MHz

100: 1.085MHz

101: 1.099MHz

110: 1.111MHz

111: 1.125MHz

TR T fih 7 % SR v A WA ) RE MO A e #E . VR, A ¥ MnSOFC 78
TR, XA IEREA AL

BRI UE F T LA S ARG A5 AR Gk 1 IMHz 91500, X S B
SRR ERA B A E AN R TR A . PR R BN S B R SR A, ]
UL LB EAT U

e TKMnC1 F&E&S

Bit 7 6 5 4 3 2 1 0
Name | MnTSS — | MnROEN | MnKOEN | MnK4EN | MnK3EN | MnK2EN | MnK1EN
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 MnTSS: flifZs i it n iR - S 2L i e Y e B
0: iz sdfith n 25K %%
1: fsys/4
Bit 6 FKEX, BN “07
Bit 5 MnROEN: fili {5 B ER n 2% 4R 3 s 0 R 4% 1AL
0: BFRAE
1: ffifE
EFeHAREX T, ZOH TR / BRAE s i n 25k G 8. HHE
HEE n 24k Y4, 108 TKST 7 AR E NS AT, 242050 MnROEN 17 &
TR S IR 2. 24 TKBUSY ML EZE NARIN,, SR 486 H 3R EE .
1F B sh P, AR E s dl. S 0, 24 TKST 47 & 2 &
B, MOROEN i &4 HAIE 1; X T HEBH n (n#0), # MnK4EN~MnK1EN
#0000B. MnTSS=0 H. TSCS=0, 4 TKST 7 H{LEI= I, MnROEN f7 23 % 4 3
B 1. HEHN T, MnROEN A A3 TKST W B I . 24 TKBUSY fi7 I\ E548
&I, MnROEN 47 H 2hiE Z IFRAES H k¥ i o
Bit 4 MnKOEN: fil#%i% ST H n 1% BEIRE 2% (6 B35 {7
0: BRrEE
1: ffifE
TEF AR, 1Z0LFH FERE / BRA e n IR 2% . A5 A SR i Bk
{FRE H B3, 28 TKST BB &R0, MoK MnKOEN A7 & i F GEAH B
AL n FBER T f% . 24 TKBUSY MR8 NN, 18R 28 H 3R EE .
A AR, A mES A, 2 TKST £7 K £ 5, MnKOEN
fr=h Bzl B 1 DU RS IR B IR ¥ #s . # TKBUSY £z & A= i s B 1) 5 45,
MnKOEN 174 5 275 2 LABR BEA% B IR 3 25 o
Bit 3 MnK4EN: filifz 2 S5 n Key 4 f# fg 2]
4R ERAEIR n — Mn
MnK4EN
Mo | w1 | w2 | M3 | w4
0: BRrfE /0 L EThARE
I: f#fe | KEY4 | KEYS | KEYI2 | KEYI6 | KEY20
Rev. 1.41 127 2025-02-21



HOLTEK i ’

BS86D20CA
20-Key ##5 A/D % Flash 2 /4]

Bit 2 MnK3EN: filfz #2885 n Key 3 {8 e 45
AEIREEARIR n — Mn
MnK3EN
Mo | w1 | w2 | M3 | w4
0: BRAE /0 B EThEE
I: ffft | KEY3 | KEY7 | KEYIl | KEYI5 | KEYI9
Bit 1 MnK2EN: fil % 82 R n Key 2 i e il
AEIREEARIR n — Mn
MnK2EN
Mo M1 M2 M3 M4
0: PRk 1/0 B EThRE
I: f#fe | KEY2 | KEY6 | KEYI0 | KEYl4 | KEYI8
Bit 0 MnKI1EN: filiiZ 2 #5 n Key 1 {8 GE 2l
MaKI1EN ARITHZEARIR n — Mn
Mo | wmi | w2 | M3 | M4
0: FRig 1/0 B E TR
1: fffe | KEYl | KEYS | KEY9 | KEYI3 | KEYI7
e TKMnC2 FF:5
Bit 7 6 5 4 3 2 1 0
Name | 'MnSK31|MnSK30|MnSK21|MnSK20|MnSK 11 MnSK10|MnSK01 | MnSK00
R/W R/W R/W R/W R/W R/W R/W R/W R/W
POR 1 1 1 0 0 1 0 0
Bit 7~6 MnSK31~MnSK30: il B n I R 3 44 B £ s
00: Keyl
01: Key2
10: Key3
11: Key4
XA T IR FRAERT B 3 N B i, ANAE B AR N G AL
Bit 5~4 MnSK21~MnSK20: il # 8 ER n I R 2 4 4% s £ or
00: Key 1
01: Key?2
10: Key3
11: Key4
XA TIEFRAET B 2 I B s, AAE B SRRl N A AL
Bit 3~2 MnSK11~MnSK10: filifz 4% g n B 1 g b £ 4r
00: Key 1
01: Key?2
10: Key3
11: Key4
PO T L FRAERT B 1IN SR e, AR B S ARl U AL
Bit 1~0 MnSKO01~MnSKO00: fifif2 f2 8 fi b n IR 0 F 4 4% ik 5 Air

00: Key 1

01: Key2

10: Key3

11: Key4
FE B Z AT, X WAL TR EE R 0 N R L. AR T3,
X AL AR R B P 22 % S T4
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BS86D20CA g‘h&
20-Key #4715 A/D &/ Flash £/7 4] HOLTEK

i Fe SRR

FHARIRIL B A B 42 AR, AR AR BRI R, AR BN SR
AR A H RN AR 7 i AP R, B I R (K AR ] LUK b i 3 1 . 2251 Bl
I PAY R G A ) A BE 0B 7 A A I A] B Y. ARSI ] R I, 3
T A AP [ T ) S0 P o SRR i s 7 A IR R ST, R R A e
1

TKST
MnKOEN
MnROEN
Cleared to zero
wevoscawe UL UUUULLL T
Reference OSC CLK _|_|—|_|—|_|—|_|—|_ —
foFmuek Enable [<«— 8-bit time slot counter overflow time ———>|
) UL ]
(MnDFEN=0)
) A ]
(MnDFEN=1)
TKBUSY
TKRCOV

Set Touch Key interrupt request flag

T IR F R R F E

Al F A AL 5 DU AN 5 /O 5] 3L F B i s d s i N, 1@ ol A0 OC 5 3
FHAz ) 2R A7 2 0 T v B AR 5] BT RS o B A fir 2 42 B LA M ST (R0 SN R 7 7
IR b B AR B, B DU AN SN PR 95 2

T 2 2 W] B 8] 52 OIS TR) 1) 8 A, B 3R 37 2 77 26 RIS B R 3850 mT A &8 )
025 BT DL T A Wil sh R & BB ROk . FahRiiF, 78k
SERIR R RRE R G, 2= — M de b b Wi s 5 .

T3 E TKC1 254725 HF ) TSCS A7 n] PAIE BEAR e 0 fO I B TH S 28 VE A T A 5
BRI B . BT A s i B L B — MR 4R (5 5, Bl TKCO 777 a8
] TKST. 7EIATIEZR, Frafide) 16-bit C/F iH%5ss. filis #2582 Tt 16-bit
THEES A 5-bit B B AL R AT A & B ahiE S, 1 8-bit I g FE RS B TH AR A
EE, HRHEE s E . A TKST 7 KA S, 16-bit C/F HEss. fil
IR TIRE 16-bit THEUs . 5-bit I B BAA7 8 - THEES AT 8-bit I B2y & H a3
VAT

M BRF RS, T AR IR T AR A S R g A2 H s 1k H. 16-bit
C/F iHE2% . M=% 5 ThEE 16-bit 11535 5-bit W B FLA7 ) HHTHECES A 8-bit )
FRitHgs 2 B ahiE il . BRI TS i R vl il TKMnC 1 294728 FH ) MnTSS
PR R H S H PR G a8 fsvs/4. JEIT % E TKMnCl1 2547 %% H i) MnROEN {32l
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HDLTEK#

BS86D20CA

20-Key ##5 A/D % Flash 2 /4]

MnKOEN & “17,

L RES 4R s AL AREIR 7 4% o

T i SRR (R I B T B 2 S Y B O I R MR N, R A

ANl B T W X BT A PR B i O RE A

4 DNgEE N — M, TPl KEYI~KEY4 i 0, KEYS~KEYS itk 1,
KEY9~KEY 12 FfEH 2, KEY13~KEY16 NEiH 3, KEY17~KEY20 Afithk 4,
FEANEERLAR 2 AH [F) 1 B8

SEUEEET LA

fish 4 42 o Th R AL 5 UM IR B AR, D B S A P R, il
TKCO % {7 %% H /) TKMOD 73 . B 2 1R 20n] DLURSRRE B3 /b #2 £
IS S BT AR . 1B TKMOD 74 0 UE £ B shifisi =, 7eit

B AR A5 S U B sh iR MR F 8 . S L B B TKMnC2 75 47 4%
‘] Mn :0]~Mn 0] HRIE
i) MnSK3[1:0]~MnSKO[1:0] 1k
|«—Key Auto Scan Cycle
TKST. |_
T | in |
[Time slot 0 | I Time slot 0 |
| 1] |
Module 0 ¢ i Time slot 1 | i Time slot 1 |
Time slot 2 i Time slot 2 i
| e | |
| Time slot 31 | Time slot 3
A | . |
[Time slot 0 | | Time slot 0 |
L[] L[]
I Time slot 1 I Time slot 1
Module 1 ¢ | | | |
! Time slot 2 | ! Time slot 2 |
| 1 | .
| Time slot 3] | Time slot 3l
T & T &
Im | I |
|T|me slot 0 T | Time slot 0 !
1 | |
Module 4 | Time slot 1 | | Time slot 1 |
| Time slot 2 | Time slot 2
. mi . il
[ Time slot 3 | [ Time slot 3|
TKBUSY I I
Cleared to zero
TKRCOV | \_l by soﬁware{ _\
| , | .
Mernory Acosse i A | B
}‘ : Set Touch Key interrupt request flag
: Read 2N bytes from Touch Key Data Memory to TKMNROH/TKMnROL registers
: Write 2N bytes from TKMn16DH/TKMn16DL registers to Touch Key Data Memory
N = Touch Key Module Number; n = Module Serial Number
fldE IR 2 B shid e
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BS86D20CA
20-Key #8#5 A/D % Flash % 5]

HDLTEK?‘Eg

1E H B AR U, 75 A B A F B R 17 28 F1 5 4R35 B3 /E TKST 7 AR AR
e H i RE, {E TKBUSY {7 i 2SS A 3Bk GE. 7€ s R4,
i B TKST A AR 2 &, B2 H 35 % i flds 42 B8 2005 A7 fif 85 46 2 AL
B B 0 B X N S IR A A, R L S N AN
) TKMnROH/TKMnROL 2517 28 %f F o FK b 25 $ BE AR ER n 1K) 16 A7 C/F 113
P A BT PR S NE) E—5C I BR 3 T30 0 2 B 87 1) i 475 42 B BOHE A7 2
B, ZJaBENEFBE O FFaa A f prik i d5c s . IR O FeB gl ki), b2
] Bl M fith 2 2 B B A7 i X B BT — AN B R B X B 1) S5 1Rk 1 Ay A E,
F£ 5 N AN ) TKMnROH/TKMnROL 7 /728 % HH o 3745 24 /1 16-bit C/F 1HE04%
FIE B N B fib 45 Fe f B A7 20 A B . A A S AR E S FiR 05 RN
BFRR 0 ZIH B 3 5 AT . BB 3 ICBEFRE S AU, T AE 2 F RO fir g2 2 g
B AT DX SR B B0 B3 O F B 06 B I B 4R35 2 LR, 95 NN
] TKMnROH/TKMnROL 2 77 2 6f . 16 37 C/F i+ 5218 1 2 4% 7 vk 5 [1] 3|
BF R 3 14 R 420 B I 1) i s S B A AP XL B . M T IR A R S
TKRCOV Ark % & = R i) TKBUSY (s, =EE Hahis LIEC .

PRI R AR R BURE i X

7 LA fid s fe B B B R R AL 2 AT I B A A X sk, B
Sector 5 ] 00H~27H, LA }% Sector 6 [£] 00H~27H, 41 K B Fi. Ho¥s 74 X
Sector 5 FH T 174 fu 45 #2 B A5 H 0~4 1) 16 A7 C/F 11302818, Sector 6 H T 7E1i%
fi 4z P B R S R T A N S LA

16-bit C/F counter value Ref. OSC Capacitor value
(Sector 5) (Sector 6)
00H TKMO016DL_K1 TKMOROL_K1
01H | TKMO016DH_K1 TKMOROH_K1
Touch Key Circuit 02H TKM016DL_K2 TKMOROL_K2
N | TKMO016DH_K2 Module 0 TKMOROH_K2
TKMROH / TKMnROL o5 1 : TKMO16DL_K3 TKMOROL_K3
10—8“ Ref-t 0sC < | TKMO016DH_K3 TKMOROH_K3
apacitor

| TKMO16DL_K4 TKMOROL_K4
Stop 2 | TKMO016DH_K4 TKMOROH_K4
16-bit C/F Counter | TKM116DL_K1 TKM1ROL_K1
| TKM116DH_K1 TKM1ROH_K1
TKMn16DH / TKMn16DL I TKM116DL_K2 TKM1ROL_K2
N~ I TKM116DH_K2 Module 1 TKM1ROH_K2
I TKM116DL_K3 TKM1ROL_K3
[ TKM116DH_K3 TKM1ROH_K3
: TKM116DL_K4 TKM1ROL_K4
TKM116DH_K4 TKM1ROH_K4

| | |

| | Module 2~3 |
| TKM416DL K1 | ~ TKM4ROL_K1
| TKM416DH_K1 TKM4ROH_K1
I TKM416DL_K2 TKM4ROL_K2
I TKM416DH_K2 TKM4ROH_K2
| TKM416DL_K3 Module 4 TKM4ROL_K3
| TKMA416DH_K3 TKMAROH_K3
! TKM416DL_K4 TKM4ROL_K4
27H TKM416DH K4 | TKM4ROH_K4

s bl 4 3 i)
AT IR BRI MR R 9
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# BS86D20CA
HOLTEK 20-Key 75 A/D #/ Flash % /5 %]

T iR B EIRAE

( Start )

A 4

Write Ref. OSC Capacitor
to TKMNROH/TKMnROL

A 4

Touch Key Manual Scan Operation Start
Set Start bit TKST 0 > 1
= Busy flag TKBUSY=1

A 4

Initiate Time Slot &
16-bit C/F Counter

\ 4
All Time Slot &
16-bit C/F Counter
start to count

Time Slot &
16-bit C/F Counter
keep counting

TKRCOV=0 All Time Slot

ounter overflow 2

TKRCOV=1

Touch key busy flag
TKBUSY=0

A 4

Generate Interrupt
request flag

A 4

Read C/F counter from
TKMn16DH/TKMn16DL

A 4

Touch key scan end
Set TKST bit 1> 0

\ 4
End

FEhAEREIZEE - TKMOD=1, TSCS=0
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BS86D20CA #
HOLTEK

20-Key #8#5 A/D % Flash % 5]

( Start )

A 4
Write Ref. OSC internal
Capacitor value
to Data Memory (Sector 6 )

A 4

Touch Key Auto Scan Operation Start
Set Start bit TKST 0 > 1
= Busy flag TKBUSY=1

&
<

A 4
Load Ref. OSC internal
Capacitor value from
Data Memory (Sector 6 )

\ 4
Y
Store C/F counter value to Touch key busy flag
Data Memory (Sector 5 ) TKBUSY=0
A 4 \ 4
TKRCOV =1

Initiate Time Slot &
16-bit C/F Counter

\ 4 Generate Interrupt

All Time Slot counter & request flag
16-bit C/F counter
start to count
N \ 4
g Touch key scan end

Set TKST bit 1 >0

Y

Time Slot &
16-bit C/F Counter
keep counting

All Time Slot

Counter overflow ? v

Read C/F counter value from
Data Memory (Sector 5)

Yes

All key scan finish ?

Yes

B E R R FEE - TKMOD=0, TSCS=0

Change next key
End

fi 375 4 £ o T
fub ¥ ik KA — AN rh W, Fah B 2 B AR v B B sl AR B i
B E BN PR AE A T, X BT R s s 2 R O R A s f e . DRI BT
H YL 16-bit C/F 1HEES . 16-bit THE3S . S-bit W B B A7 5 #1150 45 F1 8-bit
I RR T AS 2 HBiE R . T2 VEYH N 25 WLRUARS 15 B 25

wITEEZEM
AR AW E G, K TKST A7 FAK H A8 Sy i B4 o s b b Fac A 2 7 o
I BT S IR we i A RE T 1R 20 . 24 B0 as s I, IF Bt 3 s s i br &
fii TKRCOV W28 N iV, RIS S P2 — A WifE 5. BT TKRCOV hrid
NTEW ANEE, FEd N R AEE .
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iﬂbﬁ BSS6D20CA
HOLTEK 20-Key 75 A/D #/ Flash % /5 %]

FRAAT—AM bz 42 BB ) 16-bit C/F TH sl i 234 16-bit C/F THE G AR
ENL TKCFOV B . HTF IR EMTIEY HshiEE, Fidd NP A E
E . 16-bit THEE A H S0 G B bR EAL TKI6OV B s W T b B AL ik
W EzEE, FELNHRETKIAEE.

2 A 4 2 B P /N FDAT SR e I, LR D 11 R 7R P 5 TR IR PR 3 % 1D A
K,

BT ORR - SIM

BEH R WL — AN E AT O, SRR 5 S54M R & EE M E 0. 1Y
2% SPI B 4k 1PC #: 11 o IXPFRHZ I A FH 2 18 B (P IE A5 s, 5 ALa] LLIE
I Sz 11 5 AR E T SPI B IPC AL Eas . NSl 448 5 . RN SIM
PO G S5 HE 10 5l ISLA, [RUbAEfd I SIM ThEERT, ZE5e@ i AR 1 51
JEIAL B D) e e B 27 A e ik 8 SIM 5| I ThRg. [0 SPI AN I2C axX Az 11 3 A 5
[N 25 A7 4%, BT LA i@ Id SIMCO & 77 78 HH 1 SIM2~SIMO A7 32 Bl — s (5
B, 5 SIM ThREMERE HLo| B /E SIM S N, B3 ek i b 47 e BEL 4% 1) 27 A7
AP UL Rz FE R

SPI 0

SPI #2104 H T 5415 & anfk k4% . [N 478k EEPROM W A7 45 (5. DYk SPI
e O] A2 R R B, & — AN A 2 17 50 (P08 A5 s e e AT 2l 2
1, SXANRSCAT ARk 5 A SR () G FE 5K o

SPLH SR A A X TR, HAEPATE / MR T/ 7 sUHb AT 4E, s A HLER
AT UAMECA EAL, AT DA ML, BOR SPT 4 B b R — > ENRH 24
ML, (HIEART SPT H R — /N i (55 51 B SCS. 5 FEHL T ZdH 2 A AL,
Al RN / i 51 R ML

SPI O #R1E

SPI # 12 — /M XU L H AT Bl AL 4% . SPLEE U4 A: SDI. SDO. SCK
A1 'SCS. SDI 1 SDO & 5 (1) i N\ Alfy t 26 SCK & Hi AT P28, SCS &M
HLEE L . SPI 194 11 5] JH 53558 /O AT IPC [ ThAg 4L A . i e ke
S| AL S A7 PL K SIMCO F1 SIMC2 & A7 28 X WA, KAfife SPT#:1. &
F2 3 SPI £ L By LA 32/ MAREBEAT 38 A5, ELBT A B 5080 e i ey LR
&, IEES Ml NS TR RAPLAE A SCS 51, BT R sEHA —
MBI . RS B4 ) SCS 5l e 5 Rk fe, BB CSEN ALh “17 fif
fit SCS ThfE, WHE CSEN N “0” , SCS 5] Bk ab T 77 2R A .

SPI Master SPI Slave
SCK » SCK
SDO »( SDI
SDI [« SDO
'sCs »SCS
SPI E / MHLE AR
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BSS6D20CA #
20-Key ft#5 A/D 2 Flash £ /1] HOLTEK

ZE ALY SPT BhRE LA DL R4 A

o AU TR HHE A& 4

o EMMA

o I ARAT R Sl A Bl ot v A AT Sl A 1) 5 A B 5
o [ 58 bR E AL

o PR _ETHEE T R AK

SPI # MRS AR 2 K Z 1z,  an sy HLab T E LML TAERL B A
CSEN. SIMEN {7 PR o

iy rrrrrrrrrrrirrrrrrrrrrd Data Bus

SDI Pin ————) TX/RX Shift Register

SDO Pin
A A
CKEG — ) Clock
Edge/Polarity
CKPOLB — Control
SCK Pin Busy ——>» WCOL
g nn Status ——> TRF
——— SIMICF
fsvs —> Clock X
fsug —] Source
Select
PTMO CCRP match frequency/2 —>

SCS Pin®
CSEN

SPI S1EE]

SPI F 1725

H=ZWE T4 T 6 SPL i O BT A #E, Hdfa — A5 %5475
SIMD. /M Z5 77 4% SIMCO 1 SIMC2.,

5EHE {ir
AR 7 6 5 4 3 2 1 0
SIMCO | SIM2 | SIMI | SIMO — | SIMDEBI1 | SIMDEBO | SIMEN | SIMICF
SIMC2| D7 D6 |CKPOLB|CKEG| MLS CSEN | WCOL| TRF
SIMD | D7 D6 D5 D4 D3 D2 D1 DO
SPI1 & &F=353&
SPI HIEF 75

SIMD HI 47 filf SOE AN Bide . X A7 4745 0 SPLAT IPC Thgg Tt . fE
FrHURE s 5 N B SPT 282 |, EEA% fan ) K dfs [ S A7 /E SIMD " SPT L2k
BWCREAE 2 J5, 8 HUSE T LU SIMD #404#8 & 47 2% T i B . A id i SPI A%
B B S B L 2 1 SIMD SE3
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HOLTEK i ’

BS86D20CA
20-Key ##5 A/D % Flash 2 /4]

e SIMD F7788

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” : RHN
Bit 7~0 D7~D0: SIM SPI/I)C ¥ i %7 472537 bit 7 ~ bit 0
SPI =& 728

FUP HLA AR AT AN SPT B T RER) & A7 4%, SIMCO 1 SIMC2. RiE R 2
SIMC2 5 IPC #: [ T REH 1) %7 47 2% SIMA A& [/ — /27 47 #5 . SPI WyREAN 2 F £
217 8% SIMC1, SIMC1 %17 8 U/E TAET PC 4 DN AWM. 254728 SIMCO
TG RE / bR e D) e e B AR M i Bl . w474 SIMC2 Hl 3
[zl ThaE 4l LSB/MSB i #%, 5o br %,

e SIMCO Z775%

Bit 7 6 5 4 3 2 1 0
Name | SIM2 | SIM1 | SIMO — |SIMDEBI | SIMDEBO | SIMEN | SIMICF
R/W 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 L AFEAE A% Hil 67
000: SPI FHUEE; SPI WA foys/4
001: SPI MU SPIKHIN fsvs/16
010: SPI =ML SPI K HIN fovs/64
011: SPI EMUAE; SPI KA fsus
100: SPI EHLEEZL; SPI 4y PTMO CCRP ULHCAIZR /2
101: SPI MMLAE
110: I2C MHLEEZ
111: 3F SIM hfE
XU AT E SIM DhReM TAERIER, Br 1 i+ 1°C 3¢ SPI DhRE, IATTIEFE SPI
(3 WAL SPL () =ML e 428 . SPT I AT ok [ T R G A A fous H 7T LA
Wk E PTMO. £3589 27ES SPT ML,  TUI LA B E MM LWL TS
Bit 4 R, BN “0”
Bit 3~2 SIMDEB1~SIMDEBO: [12C 2= H}i ] 47
XN UG TE SIM B8 i PC 1 RN A B 3. 1S % PC 72870
Bit 1 SIMEN: SIM #%i|fi7
0: IZ/%%‘E
1. fifife
ARy SIM 2 T / Jeizdilfr. Az “0” B, SIM B2 OFRAE, SDI. SDO.
SCK #11 SCS B¢ SDA 1 SCL Ji#4 2 = SPI 8% I2C I f%, SIM TAE HL i /N 3 &%
AME. AN “17 iF, SIM $EOffAE. %5 SIM 4 1 SIM2~SIMO 7 ¥ & N TAE
7E SPI#0, 24 SIMEN £ K 3 = #5480, SPI 45 #I % fE s h R B A S KA
ALk, HE e NAE R AR R iE 4. 45 SIM £ 1 SIM2~SIMO 47 ¥ & 4 TAE
fE I2C #2110, 24 SIMEN A7 fIC B i #6AR I, IPC 35| A as TP I B, i HTX
FTXAK, A RAEA, Hog e Me R T FRIG L, BRI ARSC PC AR E,
41 HCF. HAAS. HBB. SRW Ml RXAK, 445 i%E HHBIRE.
Bit 0 SIMICF: SIM SPI oK 52 ibs & A7

0: KKRE
1. k4%
BRI 2 SIM Bt B 7E SPI ML A A %, iR SPI TR/ MHLIE R H. SIMEN
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BS86D20CA i‘bﬁ
20-Key #4715 A/D &/ Flash £/7 4] HOLTEK

FICSEN fi#ih “17 , {BFE SPI Hifk i oe 445 AT SCS L /MB LML &,
SIMICF il TRF {7 #8 &4 B o FEIXFPEOLN, W SR AH S 1 v W T RE 15 A 7=
Al AR, WS SIMICFE 7 42 B AR A R P o 1, HB4 TRFE f74%

AEH-.
e SIMC2 HF%&E#3
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 D7~D6: A i& XA
FH P AT @ AR e 5 X PR AL AT .
Bit 5 CKPOLB: SPI I 8h £k (B iletk 247
0: 4IBh IR, SCK 5B A e
1: BB, SCK 5| AR B
AL YL T I BRER IO IERDIRAS, AN, B TR SCK oMK,
BN, S Eh R SCK N R HL T .
Bit 4 CKEG: SPI [f] SCK £ %4 Bl iy S5 A
CKPOLB=0
0: SCK N H ¥ HAE SCK Ty I
1: SCK My 7 HAE SCK R RS K
CKPOLB=1
0: SCK MK HLF HAE SCK T B I E
1: SCK MNEHL - HAE SCK 4 s
CKEG Fl CKPOLB {7 i T-#% & SPI 22k L85 S A A4 5 o XPRA %
IRE AT EL IS AL fmn e W B, 75 MR P2 AR 4 R B I A 195 5 . CKPOLB
Ar e 58 I B ER I FEACIRAS, B It R H A7 N, W) SCK AR FESY, 2 I
ToRk B AT A%, W) SCK N . CKEG i s A R e iy 25 80, B T
CKPOLB HIIRZS .
Bit 3 MLS: SPI $¥afs 1 iy 41
0: LSB 5t
1: MSB {5t
BB AEREAL, H TR B BRI AL 0 e AR nd R AR et far . LEA
W B AR AL e, R IRBHRAL R e e .
Bit 2 CSEN: SPI SCS 3| fiHz i £z
0: [fie
1: ffifE
CSEN i F T SCS 5l i 68 / Brae i, tbAi N RET, SCS BRagIH b T
RS WAL EN, SCS 1E ik FEH .
Bit 1 WCOL: SPI 55 br &7
0: o
1: Pz
WCOL #5 &AL T I BR s o i & . WA i, Ron Lt i b A %
PEB SN SIMD F 178y AR IEE AL, S EAE TR A AT 8
Bit 0 TRF: SPI ki% / US4l sibs & 47
0: HlIE(E Ki%
1: B RiEL R
TRF fi7 R i% /R SS R bR EAL, 24 SPLEEAE Mas i, sbAr H3h B N,
{EZ5GE R R E Y “07 o st mr BT A
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HOLTEK i ’

BS86D20CA
20-Key ##5 A/D % Flash 2 /4]

SPI i&{5

¥ SIMEN % & N, fRE SPIThAE 2 G, BAHLAT ENER, HFHES AN
P77 A7 %5 SIMD [ [F] I AL 51 / BeUROITF 4 12047« B AL S 5¢ i, TRF 478 H 3)
B ALETE G R el N R T e . B LA T MU R, I3 =L R
fIfE 5 2 Ja, &% SIMD %, 1 H /£ SDI 5 JAl_E ) B 1 & e i Aar
3| SIMD ZFf7as . EHLSLLE ) H B 805 5 2 B Je i i — > SCS 155 LA# gE A
ML, MHLEI B AL M oh et N 7E 5 SCK S 5 A % (1038 24 g vt & w45, X i
CKPOLB Al CKEG {7 # €. Friis 7 B2 1 £ CKPOLB Al CKEG 17 % Ff 15
BN FMHEIE S SCK 551K R,

B E 5 B LA T 2 NS 2R, 5 SPT 2 1V F (i e IR 75 R e, SPT DR

R AR S PAT

SCS

SIMEN=1, CSEN=0 (External Pull-high)
SIMEN, CSEN=1

SCK (CKPOLB=1, CKEG=0) —

SCK (CKPOLB=0, CKEG=0) —:
SCK (CKPOLB=1, CKEG=1) —

SCK (CKPOLB=0, CKEG=1) —’

SDO (CKEG=0)

SDO (CKEG=1)

SDI Data Capture

SCs

SCK (CKPOLB=1)

SCK (CKPOLB=0)

SDO

SDI Data Capture

—{ Z;;(D7/DOXDG/D1 XD5/D2XD4/D3XD3/D4XD2/D5XD1/D6XDO/D7

—£ Xp7/D0 ¥ D6/D1X D5/D2 Y D4/D3 X D3/D4 X D2/D5 X D1/D6 X DO/DT X%

R N G MO MO N O

Write to SIMD

SPI EHRRETF

S S A
N U I I O A O

D7/DOXD6/D1 XD5/D2XD4/D3XDS/D4XD2/D5XD1/D6XDO/D7

S S D O S N

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

SPI \HAERETF — CKEG=0
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BSS6D20CA #
20-Key f#7Z A/D #/ Flash % /5 #] HOLTEK

SCS

SCK (CKPOLB=1)

SCK (CKPOLB=0)

SDO — D7/DOXD6/D1 XDS/D2XD4/D3XD3/D4XD2/D5 XD1/D6XDO/D7

SDI Data Capture T 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 \##ERXETF — CKEG=1

SPI Transfer

<
\ 4
Write Data
Master Slave Clear WCOL > into SIMD
Master or Slave
? 4
\ 4 v Y
SIM[2:0]=000, 001, .01=
010, 011 or 100 SIM[2:0]=101
> N
v N ransmission
completed?
Configure CKPOLB, (TRF=1?2)
CKEG, CSEN and MLS
\ 4
SIMEN=1 Read Data
from SIMD
A 4
Clear TRF
Transfer

finished?

SPI &tz HIRIZE
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74¢> BSS6D20CA
HOLTEK 20-Key 75 A/D #/ Flash % /5 %]

SPI f£HE / BREE

W E CSEN=1. SCS=0¥f#fit SPI .2k, X545 5 $dli B SIMD 27 4788 ( TXRX
AT Yo AV T ENE, RS N SIMD FAF8% )G, HEFiaEdE %
TR . SRR SE N, TRE A0 H 3 B AL B LA T MR,
SCK 5| EU Bkt (55 2 5, S TXRX F%dE, 5ok SDI 5 il ik
TN

4 SPI S ZRBRAERT, I8 BB AN 5] IS 542, SCK. SDI. SDO. SCS mJ
1ER 10 M e e 5| fE A .

SPI ##{ELSE

O£k i SPT 42 M v 5 T A & / MRl AE TAE.

7E SIMC2 & A7 8%+, CSEN f742| SPI ¥ BT f This. W& A N, SCS
5T ROk RS SPL 2 H.  B LA N, SPI#2 0% FRAE, SCS 1552kt
TR E R A GEFEH SPI #2111, CSEN A7 A1 SIMCO 27 77 %+ 41 ) SIMEN £7
WHE NG, 15 SDIfE 544 T2 RAEH SDO 5 54 M . EHER
H, W R SCK S 5 4 N b 2 (IR HU i T SIMC2 75 A7 2 H1 1R B 8 il 1 e #3861
CKPOLB. MM, SCK 55 TiF20RA. nit SIMEN A % & N,
SPI 2 LI g bR At I 130 B AR N 5] i3t A 4% %147, SCS. SDI. SDO A1 SCK #]
ERN VO D EIhEEs A . EMERF, “BERES N SIMD #4748 )5,
ENUR B LS, JHERINEMES . MHUER T, B NS MR B 5 L% /
PR P55 o A A R R AL 0 R

FHER

o JPIR 1

PE SIMCO | 21 47 28 T ) SIM2~SIMO £, 163% SPT MR AT b s
o IR 2
%Ecmmﬂmusﬁ,ﬁ%%ﬁﬁﬁ&ﬁﬁﬁ%%%,ﬁ%ﬁEMM&%~
Eg

o JLIE3

E SIMCO % %5 77 28 11 /1) SIMEN fi7, {#fg SPI # 1ThfE.

o IR 4

T EHAE: SHIES) SIMD #4754, SEbr bt B 24 A7 i /£ TXRX 2%
e, ] SCK M1 SCS (55 2ok ittt . BkEH IR 5.

YT ERE: M SDI 5 5288 N I 4 76 7 TXRX ZEf7ds+h, HEFIFT
AEIRRIGERE, SRR R A7 2 SIMD F 748 .

o (LIRS

ol WCOL 7, #7BbArAyE, R AE S vh 5 91 Bk = 2 20 0% 4 25 01K, U
REEPAT FIHINDE.

o IR 6

e TRF £785 52545 SPT 4T 2k ik &k A=

o IR T

M SIMD 7347 2% i 5 4

o LK

&% TRF,

o JIEO9

EIECR L
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BS86D20CA g‘h&
20-Key #4715 A/D &/ Flash £/7 4] HOLTEK

MRS

o JPIR 1

WE SIMCO il 2 fE 28 1 1) SIM2~SIMO 7, %4+ SPT MM

o IR 2
%Ec&mﬂm&sﬁ,ﬁ%%ﬁﬁﬁ&ﬁﬁ%%%%,ﬁ%ﬁ%fﬂ&%*
g

o JLIR3

PE SIMCO % %777 28 11 (1) SIMEN fi7, {#fg SPI #2 Tht.

o IR 4

BT E5EAE: SHE T SIMD w78, SZbr b $0dE S e 7 i 7F TXRX 2%
fFésh. RN B SCK fF5 1 SCS (55 . BhkZ DI 5.

YT EEEEE: M SDIAE 5288 N HI I 4 i 7E TXRX 24748, EFAT
AEIERIGERE, SRR R A 87 2 SIMD F 748 .

o (LIRS

Frill WCOL A, #7BbAr A, R AE S vh 5 91 Bk R 22 20 3% 45 25 04K, U
RERPAT TN

o LIR6

e TRF H785 2545 SPT & 47 2k ik &k A= .

o LUK T

M SIMD 7347 2% i i

o JIER

JEFE TRF,

o JLIRO

EIECR L

£IR (5
SIMC2 723 1) WCOL A7 FH T H5 £ i 357 1) W 0 i o 5% 10 R A o AR el
SPI R AT B2 Ve B Iy, 1 B L PR SR B o 2. 7 B A 00 1 R 75 4
JF) SIMD, BLArw B iR B o R, R BB RS BN .
I’C &0
I°C 7 LAFIAL & 2% . EEPROM P /7558 Ah R 42 AT 3815 . Bl 2 el KR
ANEIRE, RIS T B B AT SR A o S B AT . PC B BB
ZRIRAZ, Sl TR R K S Y SCRIE [ — Bk 1 A0 2 AN 4 AT IBAS R B 7
O P i (A ITAL bR NG (G UL
VDD

£ 2

SCL
| [ |
Device Device Device
Slave Master Slave |7
I’C ENRE&EZE
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HOLTEK i ’

BS86D20CA

20-Key ##5 A/D % Flash 2 /4]

PC & O#4E

PC AT O L MIE L, A — 2% B ATHE 2 SDA M— 2% SR AT I B 2
SCL. MW REH 2N AR — 2 ik EA B, BT DAIK B85 4% 1) 4T
e TR . ISR S gyt A ER P . BRI, PC B L
MIEES B H BT IE LR, (B2 S 0E— A3t —— XN, HF PC IS,

UERA A BB I A ) PC R AT B, A A AE — D BN —
Blo EHURTANLAES T LU T Aot , (B3 ENUATT DL 2 e sh k.
AR b F MM I B 4%, BLFE PC RS2k BAR A AR 7, — =2 MWL
IR, AR MR, RIME IPC W& 4%, 5 SCL/SDA 51 ISE
VO F L hr PP HI DO e TS A 25, L L A BH D e i AH A L r r B 428 ) 25 47

Ao

fsvs _l HTX

SCL Pin B— Debounce
SDA Pin ®@— Circuitry

] Data Bus

1°C Data Register

(SIMA)

1°C Address Register

Direction Control

Il

Address

Comparator

Address Match-HAAS

N
Data in MSB__

SIMDEB[1:0]

atain MoS

Shift Register

Read/Write Slave

» SRW

AEM I=
X

Transmit/

8-bit Data Transfer Complete —- HCF

Detect Start or Stop

Control Unit

SIMTOEN —>|

Time-out
Control

SIMTOF

» HBB

Address Match

I’C HFHEE]

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

PC #EOR(E

@—»SIM Interrupt
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BS86D20CA
20-Key #8#5 A/D % Flash % 5]

HDUEK?‘hg

SIMDEBI A1 SIMDEBO i $& 52 1>C #2111 f) B 1] . X ANTHRE W] LA A PN 35 B
BRAE AN B 38 hn— A~ Bk, g/ Rl B R AR R e RE M, DL e
R HURAERSIE. WRERE T XAThEE, LRI PUERE 2 N84 MRS
WER . SN T IR BITE B PC BB LS, RGNEN foys F1 1PC ZEHi [A] 2 (8] 47
E—EHRR. PC AR B E PUER T, P fRE = TiE i RGN iR
S FRUEVCED Zs A S B, HBR S RN R R .

PC £EIFEERE | PC #RfEER (100kHz) | I’C IRIEHER (400kHz)
TGRS [A] fsys > 2MHz fsys > 4MHz
2 DR G Bh Z R [A] fsys > 4MHz fsys > 8MHz
4 RGN Bh F R ] fsys > 4MHz fsys > 8MHz

I2C &x/)N fsvs SNEREK

I’C 575

I2C M2 =) 2917 2% SIMCO. SIMC1 F1 SIMTOC, —/MHulilk 2917 2% SIMA
PLS — AN B 745 SIMD.

SR i
AR 7 6 5 4 3 2 1 0
SIMCO | SIM2 SIM1 SIMO —  |SIMDEBI1 |SIMDEBO| SIMEN | SIMICF
SIMC1 HCF HAAS | HBB HTX TXAK SRW | IAMWU | RXAK
SIMD D7 D6 D5 D4 D3 D2 DI DO
SIMA | SIMA6 | SIMA5 | SIMA4 | SIMA3 | SIMA2 | SIMAl | SIMAO DO
SIMTOC | SIMTOEN | SIMTOF |SIMTOS5 | SIMTOS4 | SIMTOS3 | SIMTOS2 | SIMTOS1 | SIMTOS0

I’C F77:8%%

I’'C HIEFF5

SIMD H T 17 A i A Bt . X A2 A7 2%t SPT A1 IC Thie Ardt . 788
A WU AR 5 N B PC k2 i, B EIE RS 1E SIMD . IPC B 2k$
B BHE 2 5, B WL AT LA SIMD #8247 28 i i . prfg @it 12C 154
Bl 2 U B 8 @ i SIMD S

e SIMD F7788

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 X X X X X X X X
“x” : RHN
Bit 7~0 D7~D0: SIM SPI/I’C %4k %7 /7 2% 7. bit 7 ~ bit 0

I2C it 57528

SIMA ZF {728 th7E SPI 2 1 e A, (HHAFRECA SIMC2. SIMA & A7 #%
FHTAE80 7 A AKLHEE, 277728 SIMA {1 bit 7 ~ bit 1 A& 28 5 HLE ML L,
bit 0 K& L.

WRFE R PC H)ENLRIE B R hEF1 25 7 2% SIMA FR a5 g A F, 3840k
WP TR ML YE B IS 2 A7 78 SIMA I SPI 322 14 FH (1) 27 47 28 SIMC2 3t
FH R — A2 7w bk
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HOLTEK i ’

BS86D20CA
20-Key ##5 A/D % Flash 2 /4]

o SIMA F7788

Bit 7 6 5 4 3 2 1 0
Name | SIMA6 | SIMAS | SIMA4 | SIMA3 | SIMA2 | SIMA1 | SIMAO 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 7~1 SIMA6~SIMAO: I°C MHLHuHEAL
SIMA6~SIMAO /& 12C MHLHHE bit 6 ~ bit 0.
Bit 0 DO: {REALE, oA Al B R AT S
I’C {£H EF 785

B LA = AN PC # O IIREM 277 2%, SIMCO. SIMCI1 1 SIMTOC. #F
TE28 SIMCO FH T35 BE / B e Th e F1 5 B BURAL M I 2P 4526 . 277728 SIMCI
AFEZ A T 4878 PCARHPIRZS A K As AL, SIMTOC 7 A7 4% H T3] I°C
HBITThEE, ILEFAFRRAE PC I —T N4,

e SIMCO F778&

Bit 7 6 5 4 3 2 1 0
Name | SIM2 | SIMI | SIMO — |SIMDEBI1 | SIMDEBO | SIMEN | SIMICF
R'W | 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 L AFERE A 4% Hil 7
000: SPI EHLBEIF; SPIBTEIA feys/4
001: SPI EHLKEZL; SPIHIEIA fovs/16
010: SPI EHLEEL; SPI W 4P fovs/64
011: SPI EAUELF; SPI B #h N fsus
100: SPI ML ; SPIB£0H PTMO CCRP ILELHIZR /2
101: SPI MMLAE
110: I2C MHLEE
111: R
X UL T 38 SIM Zhae it TR, FF ikt SPI 19 A U1 SPT (1) 4L
A A% & 12C oY, SPI ThRE. SPI B 4PIE TR B T RS 8h AT fsus 7] LLIEFE R
H PTMO. #iEFEM2EA SPTMHL, T E B A LTS
Bit 4 RESN, BEA “0”7
Bit 3~2 SIMDEB1~SIMDEBO: [12C =} ] %47

Bit 1

00: JoEET (A

01: 2 N RG] ek FF i A]

Ix: 4 DRGBh 2B TE
2% B SIM2~SIMO 73y “1107 ¥ SIM % B Jy 1°C $: O ThRgmt, XA H T
e 12C FHIE .
SIMEN: SIM i

0: FrAE

1: ffifE
BNy SIM B2 T / R3HI4L . BB “0” B, SIM B2 1BREE, SDI. SDO.
SCK #11 SCS 5% SDA Fl SCL Jiil:ls 2k 2% SPI 5 1°C ThE, SIM T /E HL iy /1N 51 5%
MBE. A “17 BF, SIM BEOfifE. £ SIM £ H SIM2~SIMO £ % & N T4E
7F SPI #:M, 24 SIMEN 7 KB =5 A5m), SPI =l 77 s P i BEA 2 R AE
ARAk,  HE e NAE RN AR TR I EE A . £ SIM £ SIM2~SIMO i % B N T AE
£ IPC #2110, 24 SIMEN fi7 BB s #6400, IPC 1| F A as TP I B, i HTX
I TXAK, ¥ RAEAL, Hopg JeRide N AR yliait, B PC AR,
#1 HCF. HAAS. HBB. SRW Ml RXAK, ¥4#%i%E AHB RS .
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BS86D20CA #
20-Key #4715 A/D &/ Flash £/7 4] HOLTEK

Bit 0

SIMICF: SIM SPI A& 58 Bibn & Ar
BEAZAY Y SIM B B AE SPT MHUE IS 5 3. 155 % SPI 2788k 4.

e SIMC1 F%&E#3

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

Bit 7

Bit 6

Bit5

Bit 4

Bit3

Bit2

Bit 1

Bit 0

HCF: I’C BB B dibr &40

0: Hdl IEE WL

1: 8 fr s Lt se &

BHE EAEAL I ZALNAG . 2 8 AL AL S 5E N, e IR 7= 2k — A .
HAAS: I°C hhiEVCEC AR A7

0: HuhEAULHES

1: HbhkPLE

bR EAL T T Yo ML IE 2 75 WA IS bl AR ] o 5 bk DC RS A7 M e
5 A A

HBB: I2C Rt HrEN

0: PC B4R

1: IPC Sk

KGN 2] START {5 5 B PC T2, BeAr ARy md . A 2] STOP {5 5 i 1°)C
MR, S A R T

HTX: ML F k3% sl o bR A

0: MALALTFElor

1: MHLAETF R i%E

TXAK: I’C 28K 1% M ZhrEAr

0: MHLAKIERN Zhr &

1: MHLEA RI% N B hr

MALFEU5E 8 A1 E0HE 2 )5 s AR TE S SUAS ML B i i 4% 3 2 b G S AR
WUAR BN 2 (30, D S TE B 2 Al e B 07 .

SRW: I2)C MHLEEL / HAL

0: MAUNALTF- Rl =t

1: MHLR AL T R A

SRW 72 MHLEE S 17 . Wi FE WL 5 A7 AL S s Uik B 1°C B2k Eds .
2 g A AKL B HE A [EIN, HAAS 7233 % B A, MHLEAR I SRW f7
Kk B HEN KB I R W SRW A7 iy, EALS R M2k b
SRR, MR AN TEHBIR . 24 SRW AR “07 I8, NS RL 5 R,
MMLAL T2 oA 2 s B

IAMWU: I2C $i i UG P i B4 i 57

0: FRAE

1: flifg

SO E SN 17 MIMERE 12C Huhik DCRED A 28 48 MR 802 PR ASE 20 e i R Th A
AR IR B 2 A BT IAMWU 224 B & LS RE 12C Hhlik VLR e T g, 7
G 5 AT B AT AR A B R HLIE B iz AT .

RXAK: IPC 2230 b EAT

0:  MMLIZUSCEI R B b i

1: MHLEA B3 N2

RXAK 7 B N AR LA, W RXAK AIH “0” , B3R 8 itttz )G,
MALTE ZE S B 22 3 — M RBE S . RN T RIERE, MHUERN
RIE TS A RXAK DLk FIWT E MO 2 B I 4k sl — 7277, Rk
KIETT & —HRIEHIE, HP RXAK A “17 WA FIERIESHE. XK, Kik
Trf BRI SDA £k, ENLTT AR A I 5 TR IPC B2k
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iﬂbﬁ BSS6D20CA
HOLTEK 20-Key 75 A/D #/ Flash % /5 %]

I’C BZ&iB1E
PC A2k EIIBE RIS, —MRGES, —MAVIhIE R, —A s
fEt, A —/MEILES . HRIBESES AN PC BLR, K& LATE ML
BN BIX A IG5 o B s gk F RS A SR RE . B RT 7 172
MALHBHE, SAAERT, (RAAESG . Wtk B bk A M LHHE DTS, SIMC1 %
250 HAAS s B A, R4 SIM . AN BIRS ST G, R4
K HAAS £7#1 SIMTOF 7, LLHIWT PC A2k b2 ok 3 MHLHEEDTEE, iR 2
KH 8 MBI, KA PC B, ERELE T, BEENE,
7 AL MM R IE S, N0, BI%S 8 fi7, ik / BisHIAL, ZAH1E
2> [ SRW 7. MHLE A I SRW A7 LA E B O & Bk N R IE R I 2
Fiis. 78 PC BRI UL B aT, BV PC B2k, WL IPC &
LRI
o IR 1
BEE SIMCO #7725 SIM2~SIMO 74 “110” A1 SIMEN 2y 17, DME#E
I°C B2k,
o IR 2
1] 12C A 2R bk %5 47 5% SIMA 5 A MHLHBAL .
o LXK 3

BB SIM W RENL, DAERE SIM Hrlffr.

Set SIM[2:0]=110
Set SIMEN

v

Write Slave
Address to SIMA

No I°C Bus Yes
Interrupt=2,
A v

CLR SIME
Poll SIMF to decide
when to go to I°C Bus ISR

Go to Main Program Go to Main Program

PC BE&AIaHREE

SET SIME
Wait for Interrupt

I’C R&ERES
EAE S RAEHIER PC B ENZ4, MARBMNZE. B LA
MALFR AT AT B 4155 . WA AT 2R 6E S, R PC Bk
TACERES, BN HBB. &IH{E 5 £FE7E SCL NE i, SDA £k Ik
AN B A HESP AR

MAN

B2 LRI ML 2 000 i ENUACH R IG5 5. JORRIGE T )5, RIEE
TN AL WAL IE DA 3 28 AT Bt A= 3 i L. I A 72 PC Bk BRI ML
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BS86D20CA i‘b$
20-Key #4715 A/D &/ Flash £/7 4] HOLTEK

PR 7 AL hEEE . AR S R H S Rk AT LR, R ML
LB B bt 5 B & S AT RS, &P 4 — PC Bkl E 5.
Hi3EAT 4 T SR ) — 67 9/ BARASAL (IS 8 17 ), B RAE 2] SIMCI 2717 2%
() SRW i, MMLBE J5 A — MK HL P R 5 5 (B ER 947 ) o 4 WAL HE DT L,
ML BRIRZS R EAL HAAS B AL,

SIM I’C B £k TR i = A Wi, S siT 2P RS A2 i, 8k sl
HAAS fi7F1 SIMTOF iz, LKW 2C &2 otk j& ok B ML BE DU S, 3625k E
8 MBI LB E e, BUE K E PC Ay . 24 ML RE U RS A& A A ik, 0] AL
a2 T R s RO HE S 3 SIMD &7 8%, 52 A T 203+ M SIMD
F A7 TR SR B S A DURE I SCL k..

I’C B%iE/ 555

SIMC1 #1725 1) SRW A7 F Sk R 7R E ML L PC 22k B st BUE R 18 2 E 4L
PEE R 2C B2k b MHLIEE R IZ AL DL & B SR N R IETTIE T .
2 SRW B “17 , FaENEM PC A4 BB, MHUUE RN RIET, %
BIEE R 1PC MLk HSRWIE “07 , BTN ESEIES 1P2C Sk L, MWL
MR, M PC gy s BOEAR .

I2C B ML &S

FEHURIEPEI R, 24 PC Bk b AATAT MHL A S b bk 5 HL T AR, & k%
—ANEET. WNBESSEMENAEMN O R T ey shht, a3
WA RN B E S, W ENLLAURIEE 1L (STOP) {55 LASS RIBE S . 24 HAAS
NER, R ML R F bl S5 B S EUTES, U MALFR A 2 SRW £,
PLHf E H O AE N R T IE A AW T . W SRW A mr,  MALZIE B %
KikT, XFESBEAL SIMCl #7851 HTX 7. 15 SRW £7 MK, ML
BT, XFESTEE SIMCL 217241 HTX 7.

I’C RE&BEMNEES

E MM AR B hE 5, 23R4T 8 A5 B A d . XA SR AL 3+
MR ANLAERT, (RALTE G . BT fEReI s 8 Mt j5 ik H— A NS 5
(“07 ) DAGRSEEICT — AN . R MUK IS J7 BRI BIR B LT 1M
BAET, RIEFHERRSDA 28, Bbif FEHL7 ] & H STOP 155 AR IPC 82k .
BT A% 1% B A5 7E SIMD Z 4728 o R & B R IE T, MHLL F5e B Akt
W EIE S 2] SIMD ZiA7ds s iR B RO, ML I SIMD %517 2%
SEHEE .

M S EA ST AN EIEN, LDAER NN R ENSES
(TXAK). #1588 RIETT NN RS I 25 47 4% SIMC1 717 RXAK A7 LU W2 75
BRI N — NS, WRMNAER T — 1, L EEREIR SDA £ F
SRR ENLE ILE S
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i"!5 BS86D20CA
HOLTEK 20-Key 75 A/D #/ Flash % /5 %]

scL Start Slave Address ?Sng ACK

R e R et an

SCL

Data \ACK., Stop

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 [SA|SRIM[D|A|D|[A] - S [SA|SRIM[D|A|D|[A] - P

Vi I MMLHEHEVCECES , B R AL A% B 8 B O R IR R R i 2. 5 B R IE AR,
T BRI S SIMD Zif78s; A WE NEWE, FALEIM SIMD Z5 47 2% b i w5 DARE
7 SCL k.

I°’C B E
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BSS6D20CA i‘h$
20-Key ft#5 A/D 2 Flash £ /1] HOLTEK

No

Yes
SIMTOF=1? ¢

SET SIMTOEN
CLR SIMTOF

‘ RETI )
Read from SIMD to CLR HTX

release SCL Line SET HTX CLR TXAK

v v

RETI Write data to SIMD to Dummy read from SIMD
v release SCL Line to release SCL Line

Yes
RXAK=1?
No RETI RETI
A 4
CLR HTX Write data to SIMD to
CLR TXAK release SCL Line

v v

Dummy read from SIMD
to release SCL Line ( RETI )
RETI

I2C Bt
FR I Th 8 AT k2D 1C H2 USRS R 1 s B 5 T 51 B AE IR . G R E R B 1°C A
25 1 I B R 28 3k — B (AR AR R0, WIFE — 5 R R S, 1PC BRI
TS E AL, A8 AE PC 4k “START” A “HhkUUic” %44 N IT8A it
%, HAESCL FREIEE. £ F— SCL FREUSERZ AT, fn F i i a) ok
T SIMTOC ZF 172518 @ E R /1, MR 24 . 1PC “STOP” 2544k HE I
I Thag 2k,

I2C 2% ISR JRiEE
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HOLTEK i ’

BS86D20CA
20-Key ##5 A/D % Flash 2 /4]

scL Start Slave Address ;SRW§ ACK

I°C time-out
counter start
Stop

Sy
i

SDA

iy

A 12C time-out counter reset a”
on SCL negative transition

I>C BRIRT &

M P2C BN R RS RS R, TR RS, SIMTOEN A7 #%iE %, H SIMTOF
Ak B e DA B T B s T b R A o BN 2% o s FH ) 2 SIME b 1)
B Y PCHEEM RAER, PC B EN, FAREE LM T ELEN .

HEaE I’C BBtk 4% fE
SIMD, SIMA, SIMCO |{#¥A7s
SIMC1 H A% POR

BITREEN IPC FEE

SIMTOF #r:EAr N ARG ZE. LA 64 N E I, #liEid SIMTOC % /7
281 SIMTOS5~SIMTOSO A #E ATk #EI i@ AR5 ((1~64)x(32/
fsus))o FH LT3 JE BAYE N 1ms~64ms.

e SIMTOC &77s8

Bit

7 6 5 4 3 2 1 0

Name

SIMTOEN | SIMTOF | SIMTOSS | SIMTOS4 | SIMTOS3 | SIMTOS2 | SIMTOS1 | SIMTOS0

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

Bit7

Bit 6

Bit 5~0

SIMTOEN: SIM I2C i@ 45 il {7

0: BrEE

1: flige
SIMTOF: SIM I*C #I b5 & 467

0: EIREA

1. #n R4
SIMTOS5~SIMTOSO0: SIM I>C #8I} i [] 328 3547
PC T B 8RR fous/32
I2C BRI 8]+ 58 J53%: (SIMTOS[5:01+1) x (32/fsus)
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BSS6D20CA #
20-Key ft#5 A/D 2 Flash £ /1] HOLTEK

UART 0
ZHRFHLEA — A2 TECE R LR 78 AT AR O, vRMR TS HE
BARATORS FIEME. UART A2 DIRerE, KI5 BRI AT 50 1
FEEHE RS — > 8 ALEk 9 AL B, 3 R ER R, — AL . B AR AL
L SRS ST . UART S o1 0o B, 4 i B 40
PR RIEGH, fi ik UART H .

W B 1 UART TJREAL S DA etk
o XUTECEX T (@ ER ) @ DU / RIEdS
o 8 fi7ak 9 fifEHk =
o AR AL . Mark K56, Space 56 B TG U
o PR ERTTACE 1 ek 2 frfE 1A
o IR N 2 AifF kAL
o 16 DTSRI 26 R A A%
o AR M. M A H A
o CHRFHBIEASI RN (B JE—Hr=1)
o ST 1) ik A IR A e
e 4-byte FIFO #2245
e 1-byte FIFO K& EH 2% b 4%
e RX/TX 5 I Th g
o JIEFNEEN A KT
o FIKTAT T A S A A
* RiEHNT
¢ RIEBTEN
o PACESIA R FIFO filt & 7 4k
o PRICER G
o HuhkAS)
:_ " “Transmitter Shift Register (TSR) II Ir "~ Receiver Shift Register (RSR) |
| [MSB] oo | LsB |—,—>Tx Pin  RXTXPin—>{MSB | oo, [ LsB | I

Baud Rate rrb Buffer 1 _\_i
fi Generator Buffer 2

TXR_RXR Register | A I RxFTR[1:0] Buffer 3 RxCNTI[2:0]
/\ BRDH[7:0] J NS BRDS TXR_RXR Register
BRDL[7:0] AN
Data fo be umop[2:1] ——— | Data received
transmitted

MCU Data Bus

UART ##EEHI S HERE - SWM=0
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# BSS6D20CA
HOLTEK 20-Key 75 A/D #/ Flash % /5 %]

____________ ! [ Receiver Shift Register (RSR) |

I
| [ MsB |

I RX/TX RX/TX |
.............................. [ LsB HE:Pin pn T MSB] . [LSB] |
-

TXPinl | '——‘T ————— ‘J[ ———————

Buffer 1
fu Iéaud Rate rrb —\—¢
enerator Buffer 2

TXR_RXR Register | T ‘ RXFTR[1:0] Suffor 3 RXCNT[2:0]
AN BRDH][7:0] J Ny BRDS TXR_RXR Register
Datatob BRDL[7:0] AN
ata to be . )
transmitted UMOD2:1] ﬂ Data received
MCU Data Bus

UART AR HEE - SWM=1

UART 5hER5 | B

N# UART A BASME S TX A1 RX/TX, ] 54N & 4TH: D378 E .. TX A
RX/TX 43 728 UART KA, 5 V0 O eThigedtH ol |, 7Ef8H
UART ZhRERT, NG #0 S 1 5] 3L H D Re g #2748, &5 TX A RX/TX
SIIThEE . 24 UARTEN Ml TXEN/RXEN £/ & @it % B 3k B X L 1O okt
IR IR AE N TX A1 RX/TX &N, IF H ERAE TX A1 RX/TX 5] I 1
LR EBHThAE. 24 UARTEN. TXEN #f RXEN {i77& ZE [t TX ot RX/TX 5] i
DhRefE, TX 8 RX/TX 5 Bk Ab FiF a0 A& . XN TX 5 RX/TX 5] il 7%
PR E iy LR A S IR /O b E BELAZ A5 e 8 1T

UART BZ48E5

UART I RE S #r e g i s00E 45, 8id UCR3 SR i) SWM Ak . 4k E
ZA N, UART ¥ TAEE R, AR, B RXY/TX 5 @A
ST IO AN [F) 15 B BRI 58 B () R I6 580, W B RXEN A4 5, RX/TX
Sl E U S . ¥ RXEN 73 2%, [FH i & TXEN f7 A&, RX/TX 5
FE R I 5| .

7 B 1 T @ AN Z0 RXEN 7 Ff TXEN o7 [8] B 13 B A . #F RXEN 7 fll
TXEN 7 [FIl AE, RXEN ALEAHE &I, L UART ARG
TR AT R 2, UART A N2 T UART X0 {5 kX UART I
REMEATREIR, A2 AU B R 51 B Ah, 2 XTI AE (PRekAsial) RIFEE H
TEH R 2B CEE R, X TIEE PR TX 5 EIFH BN RX/TX 5],
AT, B AHEARERE, BdEte] DIE TX 51 k%, R EdE
@ RX/TX Al TX 5] s H

UART #iEERA R

B TH 7 HEE 7R 7 UART WSS a5 M. 75 B R IE MR & 565 N TXR
RXR #1745, e WL AOHE ol A5 B B 8 B 0 35 77 2% TSR Y, SRJETE IR R
R FR AR ] RO TSR 35 A7 # A 308s — A A7 i f8 21 TX 5110 b, RALTE AT .
TXR_RXR 7517 % B Wb 2 50 ML B A2 i 2 s 10 R IE B8 67 B A7 48 VB0 A S
Brituhl, BT AR IERSAL 25 A7 25 A n] B e o

B AR R R R A B IR, ARBLAERT ML ST, AAREE ST RX/TX i N2
W RS A a7 A4 RSRe AR R, B AR UCRE A6 2 A7 28 N ] 4 F P 2
FEEEVER TXR RXR ZF77 284, TXR RXR 27 17 2% 4 Ml 55 31 26 17 W1 B4 A7 it %
o, TICRE L ZF A7 A A SEBRHbtE, BT DL IRRE 6L 5 A7 28 AN ] B e/ o
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BS86D20CA #
20-Key #4715 A/D &/ Flash £/7 4] HOLTEK

TEVE RIS, OB ARG 2 LA R — A B A7 it 28 bk i) B 27 A2 9, BRI
TXR_RXR #1785

UART RSHITHI S Fe5

5 UART ThREMH R H0A 9 N7 o8, ALFE 6] UART R H 84K Th E 1 USR.
UCR1. UCR2. UCR3. UFCR F1 RxCNT % 17 2%, %% ¥% %F % () BRDH i
BRDL Zi {7, & BAOE AR I 205 25 47 % TXR_RXR.

e fi

B 7 6 5 4 3 2 1 0
USR PERR NF FERR | OERR | RIDLE | RXIF | TIDLE | TXIF
UCRI UARTEN | BNO | PREN | PRTI PRTO | TXBRK | RX8 TX8
UCR2 TXEN | RXEN | STOPS | ADDEN | WAKE | RIE TIIE TEIE
UCR3 — — — — — — — SWM
UFCR — — | UMOD2 | UMODI | UMODO | BRDS |RxFTRI | RXFTRO
RXCNT — — — — — D2 DI DO
TXR_RXR | TXRX7 | TXRX6 | TXRX5 | TXRX4 | TXRX3 | TXRX2 | TXRX1 | TXRXO0
BRDH D7 D6 D5 D4 D3 D2 DI DO
BRDL D7 D6 D5 D4 D3 D2 DI DO

UART EF&EF51%

e USR F77%
247 %% USR & UART KRS ZFAFRS, " LUE R P, Frf USR i H ik
Blo VEAERET

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: #8557 E AL

0: 73RN 1A
1: ARG A
PERR JE#H R0 A bR B0, 5 PERR=0, #H{HRIIFH; # PERR=1, Ik
BRI A . R T AR, ®E TR (FRKE. E
BE8 . Mark B2 58 Space K25 ), A A 2. RIEH BAEERRZ b &L, B
JEHLHL USR ZF7EA% i TXR_RXR 17 AeRiE R AL .
Bit 6 NF: B FHpn &0
0: AAG I 3| N
e A6 30 g s
NF e Wi T4AREAL. 5 NF=0, % HZF|MEHE T4, 5 NF=1, UART #U%
PR SZ B RS 4. B 5 RXIF 72 [F B AN B AL, (HAN 2 5t bs A7 R i) B
7o TR BAHE RZ AR EAL, RISEEEL USR /748 FF i TXR RXR ZF A7 a4
5 BRI bR AT .
Bit 5 FERR: Wi iRAR &7
0: Thithim kA
1: HWHR L AL
FERR &Mk iR br &L, # FERR=0, BA MW IR&AAE; # FERR=1, ik
PR AT AR AT RS R AR AL, RN Y5 3RE USR #4745 1% TXR
RXR 251728 R B A
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HOLTEK i ’

BS86D20CA
20-Key ##5 A/D % Flash 2 /4]

Bit 4

Bit3

Bit2

Bit 1

Bit 0

OERR: i H &5 iR bR EAL

0: IR R AL

1: His R gL
OERR #& i A R bR EAL, R a2 B . %7 OERR=0, %A iH
R, 5 OERR=1, KA 7 REMAN R, e8I — 48 e, wmid i
IR ZAREAT, BPSGIEI USR 2747 % 75 15 TXR RXR #4728 ¥ 1B BR AR AT o
RIDLE: USRS

0: IETEFEUSCEE

1: =N
RIDLE 2 UCIR AR &A1, % RIDLE=0, E{E#U¥d: % RIDLE=1, %k
N TR BN A AR — AN s &2 46 7 2 7], RIDLE # & 47, £
UART [, RX/TX Bt T8 mRAs .
RXIF: A 72 R SR BT

0: TXR RXR ZFfFge =

1: TXR_RXR %728 & A A 38 BIX 23205088 FIFO fil )k 2&4%
RXIF I F 78RS E AL, B RXIF=0, TXR RXR ZFfFa8 A4S Y RXIF=1,
TXR_RXR 747 2B 5 St FLIA B A% FIFO fil k. 73550 A MR
ZAAF A A B TXR RXR & A7 45 oH HIA BB i 8% FIFO filk & 25 2%, Wit UCR2
AR RIE=1, W&k iy, 24482 S50 iR i 31— A ok 2 AN R I
AR AR EAL NF. FERR B¢ PERR 2376 [ — AN B AL, $2H USR %47 88 ik
IXJE_RXR A ATE, W TXR_RXR Fif7#s Hi& A8, 354Kk Br RXIF
VN i o
TIDLE: 4 k1% 56 bR E00

0: Hdifeiih

1. TEHE L
TIDLE J2 ¥4 & 1% 52 ibn 4. %5 TIDLE=0, R &%, 24 TXIF=1 B4R
K% sE R E T K%, TIDLE B47. TIDLE=1, TX 5|43 H HAb T2
HEERAS . I USR #4748 F 5 TXR _RXR %17 #8451 4 TIDLE 7. ¥+
TFoE s T gEn, ANETEZhn A .
TXIF: RIEHIE A 748 TXR_RXRORAAL

0: HPEIEBA N Ih 28 IR B RS A7 25 47 a5

1o B0l DN s R B ALZF A7 48 ( TXR RXR 4 %A /748 A% )
TXIF & R IEHR F A2 NG . 35 TXIF=0, B if %A MG b 38 ik 2
a2 TXIF=1, HiE NG P e b gk 2 A a7 % . 28 USR
TEPTIE TXR RXR 2175005 4 TXIF. 24 TXEN #5867, T RIRSEM kK
W, TXIF tB2¥ B N7,

e UCR1 &7388

UCRI A1 UCR2 s& UART WAl 25 A7 a5, HoRE X &5FF UART Thag, lin
UART ({ffE 586 aHERIGIH . AMBEE KR, paki m s e,

PRABMEREL T -
Bit 7 6 S 4 3 2 1 0
Name |UARTEN| BNO | PREN | PRT1 | PRTO |TXBRK| RXS8 TX8
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

Bit 7

“X” : ifib/‘:ﬂ
UARTEN: UART jfeffigefr
0: UART 488, TX #l RX/TX Ik TI2a0Ras
1: UART fifE, TX Ml RX/TX B{ER UART ThEes|
A7 UART {8 REf7 . UARTEN=0, UART [&8E, RX/TX Al TX &b T2 R3S
UARTEN=1, UART {#fg, TX fil RX/TX #7051 SWM #E 0% 547 LK TXEN
I RXEN #5124 UART #iBR AR IS BREE ph 2%, T 22 10 8% v 00 5088 s 4 72
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BS86D20CA #
20-Key #4715 A/D &/ Flash £/7 4] HOLTEK

Bit 6

Bit5

Bit 4~3

Bit2

Bit 1

Bit0

W, SIAMRRFRIT RS . AR FUR SR B E A, TXEN. RXEN. TXBRK.
RXIF. OERR. FERR. PERR Al NF DL} RxCNT 77 #$i& %, 1 TIDLE. TXIF
F1 RIDLE # f7, UCR1. UCR2. UCR3. UFCR. BRDH 1 BRDL % % %% 1 1
HEe AR AL ., & UART T/ERT UARTEN JEE, T RIEMBUCK =1L, B
Pl AR FIRIRAS . 24 UART FRERERS, Ol kL E N S8 TAE.
BNO: i i o Hok 547

0: 8-bit L4

1: 9-bit HditLH
BNO se ¥ Bt ik 4. BNO=1, 4% AN 9 £7; BNO=0, f&¥u¥daN
8. BT 9 M EIRALTIFE N, RXS8 M TXS F 45 B it BRI 2 326 B4R 1
9 i,

TEE RN, 47 BNO=1, A MHIIEEREN, IR o foNA MRS, A
2xfE1% 5| RX8. #7 BNO=0, 7 HRIIERENT, Hoiish 8 Mo Em AL,
2% TXRXT (Bl TXR_RXR.7 ).
PREN: #5516 REAL

0: A ERELEIRGE

1: ARG R

WA NEABR G fEAL. PREN=1, flif¢ar{BR%; PREN=0, F&AEar BRI .
PRT1~PRTO: #FfHARI6IETY kA

00: BRI

01: R

10: Mark K56

11: Space &5

TR IR AL B, PRT[1:0]=00, fHE::; PRT[1:0]1=01, #F125%; PRT[1:0]=10,
Mark £:5;, ®U&AI N 1; PRT[1:0]=11, Space £&%:, ®IHIN 0.
TXBRK: 155 KB

0: WHEETFERIE

1: Rik¥EET
TXBRK & ¥ 155 K IEE KA. TXBRK=0, ¥EH =58 ki%, TX 5| HIEH
BefE; TXBRK=1, H S RIEEIET, KRIEH/BRIZER “0”7 . #F TXBRK A
B, PR RE Ak s e n, A B VG DR ER 13 SR T R E
TXBRK & f7.
RXS8: #2205 9-bit A%k U EE 9 A7 ( Hisk)
A RAE R4 B 9 sk X B 2, FSRAE G Em 10 28 9 £2. BNO
& F R #E AT B0 8 ALIf 2 9 17,
TXS: K% 9-bit L bz o (RE)
AT R fEAE S 9 SRR b B 2L, AR R IE B B 58 9 7. BNO
FE AR RIE AL BUR 8 LIS 9 fir.

e UCR2 758
UCR2 #& UART HI55 NS #5788, EREBEIRE R HI AL BRI
Je % UART HF B8 (1)1 RE BB RE . et ] BRI B i g 45 b A K, A
RE RSO e BE AN AT o TEARMRRE A R -

Bit 7 6 5 4 3 2 1 0

Name | TXEN | RXEN | STOPS |[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 KikflRENT

0: UART Kik[fE

1: UART KikflifiE
BTN RIEERENL . TXEN=0, KIEKHFRAE, KRG ZEILT/E, B R%E
MR E AL, SRR TX 5] AL 77 2 R4&S . 35 TXEN=1 H UARTEN=1,
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HOLTEK i ’

BS86D20CA
20-Key ##5 A/D % Flash 2 /4]

Bit 6

Bit5

Bit 4

Bit3

Bit2

Bit 1

Bit 0

MR LKA fE, TX 510 B UART K45 78 503 AL 5 7% B TXEN $ h
IR Rk A %8s, B TX 5] A T 2R A .
RXEN: UART fZtfdifefir

0: UART 42Uk At

1: UART fEUifEfig
PO R RE AL . RXEN=0, H2USCK#BRAE, Ul a8 Sm 2015 1k TAE. A4k
Bl g2 v 2 0w B 6L, I RXUTX 5] K b 1% 2R & . %5 RXEN=1 H
UARTEN=1, WEBCEsflife, RX/TX 5100 B UART R4l 8B A& 5
TEBR RXEN b b S LA A Es, BRI RXYTX 51 BE abFiF 2R3
STOPS: JEZULEHE IR A PE IR FE A7

0: A—frfs1kfr

1: A5 AL
AT e Ve B A A 5 I E A BE . STOPS=1, A Wififs ih4f7; STOPS=0, R
B 1R o i B 6 WAL 147
ADDEN: Ml K6 I e fir.

0: Mok RE

1 Mok RS IAE R
AT b hE RS {8 e RO R BE 17 . ADDEN=1, HuhlGIlffige, BB S5 8 A
B TXRX7 (BNO=0) %5 9 7Rl RX8 (BNO=1) M, 422 bt i A%
Pt o 5 AHRL ) A BB A i LU B BB A rm o 1, R4 PR BT SR b o 2 il
Br, EHBUERE I RE At B i 0, 2B AR 277 A b HLIS R 1 B th 2
e 2% .
WAKE: RX/TX JHITFE#melE UART DiREfRENs

0: RX/TX JHIF Byl UART ZhAERRRE

1: RX/TX JHIF el UART DhRefiine
SO A T3 8 RXUTX 51 F BRI 2 75 e i UART ZhRg. A710 24 UART B
B fa P AT 2. & UART RFEFJE £ 8T, W) RX/TX 5] B i UART 3
RETCRk. #UbAr E v H UART B 8h fu 6, 29 RXUTX BB A= F BRUS I 2 77
A UART Wi =K o AR AR W 58, K =2k RX/TX 5] e UART [T,
DL S0 B LA e 5 SRR JF 8 UART 4035 fia, AR UART B)Rg.
B0, Ebhr R, BIfE RX/TX BIIK 4 T RIS T02% 5 UART Dk
RIE: #2H Wrff gE AL

0: bk AE

1: U bl e
A S R W A BB Be A . 5 RIE=1, >4 OERR B{ RXIF B A7}, UART [
TR R G E L 47 RIE=0, UART HTI#RERE A3 OERR A1 RXIF §20 .
TIE: %2825 K o Wi GE AL

0: KIEERZSH P IBTERAE

1 RIEER 2SR B 1 R
AT g R 33 B A DR b I (R A e Bk e A7 o 45 THE=1, 4/Ki% 24 W fili’k TIDLE
B AL, UART [ Wi R bR EE ;35 THE=0, UART H Wiig Rz E A2
TIDLE fJ520 .
TEIE: KI&7747 4 A R Wi e A7

0: KRIEFFA7o8 N7 TP TR AR

1: RIEFTAa8 N7 P RE
AR RIE T A7 28 NS T W B RE SR BR GBS . & TEIE=1, X REZNT A
TXIF BEALET, UART [ WHERrEEN; % TEIE=0, UART H W& RirEAR
52 TXIF 50,
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BS86D20CA #
20-Key #4715 A/D &/ Flash £/7 4] HOLTEK

e UCR3 E7588
UCR3 & A7 F Tl §8 UART B2 il S . 4 8 3, fER 2T UART
HEgE ] — 24, RX/TX, fF UCR2 2ifE287 1) RXEN FI TXEN {73246 T R

A] 58 BEAE .
Bit 7 6 5 4 3 2 1 0
Name — — — — — — — SWM
R/W — — — — — — — R/W
POR — — — — — — — 0

Bit 7~1 KESN, N “0”

Bit 0 SWM: 2R A e %)

0: BRAE, RX/TX 5N AH{E UART B0 g
1: ffifE, RX/TX 5|JI7E RXEN F1 TXEN fi7 45 i T o] /R Bl ek k1% 1) g
TR, AL, #06 RXEN A1 TXEN A7 3B &, RX/TX
5| /R T RE -
e TXR RXR 775
TXR RXR & —MNEIE A2, FREME TX 5B 2 &% 5 RX/TX 5] I IELE
BRI
Bit 7 6 5 4 3 2 1 0
Name | TXRX7 | TXRX6 | TXRX5 | 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

“X” . ﬁi%n

Bit 7~0 TXRX7~TXRX0: UART k% / #UWCEBHEAL Bit 7 ~ Bit 0

e BRDH 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 0 0 0 0 0 0 0 0

Bit 7~0 D7~D0: P HRFER T ARAS =
WFEZ ) 4% BRD (BRDH/BRDL) K5 L UART I3 Al bk 2 .
WHFZE = fu / (BRD+UMOD/S)
BRD=16~65535 5 8~65535, H{#tT BRDS
7 1,24 BRDS=0 I}, BRD {HANN /T 16; 24 BRDS=1 I}, BRD fHAN /N T8,
T EE R A4
2. W% BRDL S{l, FiXf BRDH S1{H, 750 GE R A 5% .
3. AN FE B R A it A P 22k BRDH %1745

e BRDL F7F&%

Bit 7 6 S 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~DO0: PR INA AL T
WEER )45 %% BRD (BRDH/BRDL) Ik 5€ L UART I 4f /0 4t 2 .
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HOLTEK i ’

BS86D20CA
20-Key ##5 A/D % Flash 2 /4]

WHER = fi / (BRD+UMOD/B)
BRD=16~65535 &%, 8~65535, H¥T BRDS
VE: 1.4 BRDS=0 i/, BRD AR /NT 16; %4 BRDS=1 i}, BRD AR /NT 8,
AT e R A R
2. WZSE%) BRDL 51, FXf BRDH S1{f, 50w GER AR,
3. AATERIE AL it AR TP 5 0 BRDL 25 47-4% «

e UFCR &7Fs%
UFCR % 17 #% /& FIFO #% il 27 /7 2%, H T UART W #l#% ). BRD Ju [ i% £
RXIF FIHR 8T ) fih g 2715 B0 ¢ o

Bit 7 6 5 4 3 2 1 0
Name — — |UMOD2|UMODI1 | UMOD0O| BRDS |RxFTRI|RxFTRO
R/W — — R/W R/W R/W R/W R/W R/W
POR — — 0 0 0 0 0 0
Bit 7~6 HKEN, RN “0”
Bit 5~3 UMOD2~UMODO0: UART il fir
2 1A 1) 45 7 TR IR 4B Y Bl K 2% HE ) UART 15 5 RIS RR R . 1K LA e 5E
FE T BLAZAE—AY UART AL ] 4 I\ A4 ) UART B84 A . 7E4:) UART fi
1A P9, UMOD2~UMODO B Bl I N 21 Y 38 2 n 2% . B2 HEA 2 bit 3, %)
M) UART A2 ]38 o —A4~ UART B84 11
Bit 2 BRDS: BRD Ju &£
0: BRD=16~65535
1: BRD=8~65535
BRDS 7 FH T #% il UART {7 5 [8] N [P 2R AF 55 . #5 BRDS=0, 7 —/> UART i
I 18] Y SR FE N BRD/2. BRD/2+1xfy fil BRD/2+2xfy. # BRDS=1, JII7 —4
UART {715 [a] 5 Sk 58 BRD/2-1xfus BRD/2. BRD/2+2%fu.
TR, AAERIE L FE 2 0 BRDS 17 .
Bit 1~0 RxFTRI~RxFTRO: f%U#% FIFO fili &k Z54% (7 1i%)

00: RXFIFO 14 4 M5

01: RXFIFO #F 1 A~LA Ry

10: RX FIFO #f5 2 ANUL b=

11: RXFIFO #1F 3 AL Ry
XTI Es, X UL T8 X RX FIFO WU B #7158, iz se
FHCRK ik RXIF A7 & @, 75 RIE M fERE, K =42 — A b, NPFH Ik OERR
BAL, A TECE B FIFO 18 2 AN il A b, ik Sl it 4 A2 Joik
HRE R I A B A RS . E AL S U8 FIFO A=,

e RxCNT FF=5

RXCNT ZFf7ase— it 8y, HkE R RX FIFO H 28U EHEE R4 MCU 32
s 7 B, X2 — A iR A .

Bit 7 6 5 4 3 2 1 0
Name — — — — — D2 D1 DO
R/W — — — — — R R R
POR — — — — — 0 0 0

Bit 7~3 KX, wN “0”
Bit 2~0 D2~D0: RX FIFO it#i#%

RXCNT ZFfFas a2 — /N it8as, Hk#ER RX FIFO A E 32 BMHIE A4 MCU 3%
B R =4 4. 4 RX FIFO UL B — M1 3R iy, RxCNT ¥ H 200 —;

2 MCU M RX FIFO F 3z B — /N ¥ i, RxCNTn % H 300 —. W% RX
FIFO W5 4 NFIEEE, A s MRS RAA R i gs . WHEH
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BS86D20CA #
20-Key #4715 A/D &/ Flash £/7 4] HOLTEK

6 MR, 26 MR RGBT A4 T, {HE RxCNT I{E VA 4. 4
Sk 4B, UARTEN=1 B}, RxCNT B#iEE. Xa—MHigaias.

BEFRE LR

UART H & BB — AR AR, @i e n e SRl R . pfeR 2
B — MO B R 16 A2 1E 8 s r= 42, B B BRDH/BRDL % 17 #5 F1 UART il
FEHl . UMOD2~UMODO K45l . B (k0038 e Re 2 DA AR 22, &
WO 2 S abAr, s — ikt 5 s ios BB F 2D . Wi B UART B8 fu
A TR U RE S BR, T

fu/BR = By + NG o
Y\ BRD (BRDH/BRDL), /N#4r Ll 8, DU A JG # A UMOD
FB, WR:

BRD=TRUNC(fi/BR)

UMOD=ROUND[MOD(fi/BR)*8]
BRI, SEBRIEAF TR -

W% = fi/[BRD+HUMOD/8)]

BAEFEMRENTE

A6 ] AMHz I8 HPTEE (K95 RE %20 230400, 115 BRDH/BRDL 5 17 4 11
B EPRBRF R IR

4 Fik AR, BRD=TRUNC(fi/BR)=TRUNC(17.36111)=17
UMOD=ROUND[MOD(fi/BR)*8]=ROUND(0.36111x8)=ROUND(2.88888)=3
SERR R 2 = fiu/[BRD+(UMOD/8)]=230215.83

Rk, RZ% = (230215.83-230400)/230400=-0.08%

WEHFEFISE 5]

9 T 18 3 UART 8 ] 4% ] 57 UMOD2~UMODO ) 5 A& 3 & 67 5 %1, 1] LL3R
VLR & wo, BEBRBRERTFR/NEET STl 8, AR5 %45 FIY &
LN, 3 5 AN UMOD2~UMODO fi7 . /™ UART 47 K [8] UMOD2~UMODO
PN BN R A . BB A7 F bit 3, XF B UART Aoz B[] 34
— A~ UART i %0 & #1. R 1h PA 22 51 1F 55 50 7 $0.36111 4 41 5K fif e 1
UMOD[2:0]=ROUND(0.36111%8)=011b

NGB #{IZ| Bit 3 | UART {AT[E)F51 | Z5MT UART A s /& HA
0000b+0011b=0011b No sy DA No
0011b+0011b=0110b No DO No
0110b+0011b=1001b Yes DI Yes
1001b+0011b=1100b No D2 No
1100b+0011b=1111b No D3 No
11116+00116=0010b Yes D4 Yes
0010b+0011b=0101b No D5 No
0101b+0011b=1000b Yes D6 Yes
1000b+0011b=1011b No D7 No
1011b6+0011b=1110b No REBeAL No
1110b+0011b=0001b Yes (EAIR A Yes
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# BSS6D20CA
HOLTEK 20-Key 75 A/D #/ Flash % /5 %]

BEFRRIESEH

N AEH UART BF8E i 42 B RE % 230400 (Fon B, Hdis 02 8 A%k

AL, FFERIRAERE, JoHbhbAr, 2 fifF kAT,

NEER T ZANASF i

o Iy LMUNMHERMT, LKA 17.36 A fu IR A (400000/230400=17.36).

o IR AR Al TH, AN 17 A fiu BB 3

o fx NWIE /R RIE G M, RH UART i #1442 UMOD2~UMODO ) #x
G EIE.

Precise Séa,trt LSB MSB Pgr.itty Séc?tp
Timing ! i i

17.36 | 17.36 | 17.36 | 17.36 | 17.36 | 17.36 | 17.36 | 17.36 | 17.36 | 17.36 | 17.36

Rough Start LSB MSB Parity Stop

Approximation Bit Bit Bit
17 17 17 17 17 17 17 17 17 17 17

—>’ € Error
Corrected Sé?trt LSB MSB PaBr.itty Sé%p
Timing ! ! !
17 17 18 17 17 18 17 18 17 17 18

—»i€— Error

UART 1RIRHIIZ B 547

UART 2K An i AN A R0 A5 F 0, X Fh 7 VL8 RO NRZ V5. B H 1
PLAECGRAL, 8 ALY O A7 EH AL AN 1 A2 a3 WA 45 Ib A 2H . A AR AR 36 A2 A A
H3l5E i, 7B AR HAK. Mark B 55. Space 1236 5 TE AR 56
B BE kS H 8 MBE AL, 1 ALE A, R4, A 8. N. 1%
N BRARG RIS BRI BN E AL B UCR] & fE4: 1) BNO.
PRT1~PRTO 1 PREN % €. 1% 2% [l A H 2 A7 45 147, Belle a5 47 5 i
STOPS 5 F T 4 16 A IR R kR 2R B — AN N SR I 16 7 38 R R 0% 3%
PR, BARAR IR A AT AL AR JG . RS UART K% 8% MU B (E Th g A
HST, AR EATIE A R B A s SRR R, RS LR, AT b 2
WAL o

UART RY{FEREFNRBE

UART #& H UCR1 ZF /7 #3111 UARTEN {7 KA REFIBRBEMI . # UARTEN. TXEN
A1 RXEN #4E, N TX A1 RX/TX 43 8 UART [ K32 g A2 U g 1. 35
WA EHE K%, TX 51 BRVCIRES A& .

UARTEN 3§ ¥ 468 TX M RX/TX, @i E A5 L s, X mAssl
FAAT AR /0 D e e 5l LIRS . 24 UART #iBRBERBHE S 20k a5,
FT B b 28 mh B B 4 20, B Ah—Se R, B RAR AR SR SR
E A7, W TXEN. RXEN. TXBRK. RXIF. OERR. FERR. PERR FI NF L %
RXCNT ZA{7#87E 2, 1 TIDLE. TXIF #1 RIDLE #17, UCRI. UCR2. UCR3.
UFCR. BRDH F1 BRDL #7748 H I L e REFAAL . # UART LAERf UARTEN
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BS86D20CA
20-Key #8#5 A/D % Flash % 5]

HDLTEK#

HE, A RIEECEE I, BB AR ERIRES . 2 UART # I fE
I, e AE BRI E R R A

BHRAL. LA B AR T BRI R LR

Bateimbg b K. BRERE. RIRRA kA LA E b K A
. EATH R B UCR1 A1 UCR2 2547 a3 & M1 . BNO R B 1L 4 2
8 I8 9 fi7; PRTI~PRTO {RER KIS ; PREN R E /& ik BEAF RIS 1M
STOPS MR ARIEH 1 0B 2 2 fif5 b7, RIEAs I e i 2 245 1k 47 .

FRIH T SRR . AR Dh Rl GE, HuhbAr, BIEGE 7
B, FH SRR e i ik i 2 B o A5 IE A B B AT B A B K TR,

HRBZESFRES I KE. RKESEEHER 2 M fF k4.

AL \ BHEAL \ by b VA \ KRG \ f=1E4L
8 L EHRBL
1 8 0 0 182
1 0 1 8% 2
1 7 0 182
9 L EHRAL
1 0 0 182
1 0 1 182
1 1 0 1 8% 2
X FER RS

T EGE A  8 AL 9 A B I .
Parity Bit Next
\Sé?t”/< Bit0>< Bit 1 >< Bit 2>< Bit3>< Bit4>< Bit 5>< Bit 6>< Bit7>/3éci’tp \M

8-bit data format

Parity Bit Next

Start
\St?’”/< Bit0>< Bit 1 >< Bit 2>< Bit3>< Bit4>< Bit 5>< Bit 6>< Bit7>< Bit8>/3t9p Ba
Bit Bit it

9-bit data format

UART %i£z5

UCRI1 75 17 %% 1Y) BNO 7 2 3% il B i ML S K . BNO=1 K JE N 9 £, %8
9 fii MSB 17 i /£ UCR1 & 17 8% 1) TX8 o K% 28 B % 0 & K& R A7 27 17 2%
TSR, ‘& MIEHE B RI% T2 TXR_ RXR #2144, B HREF R0k K iEHHE 5 N
TXR RXR #Ff7d5. LB LA Z AT, TSR FAFgA1E5 N, miiE
HREIEE %, — B IbfR Y, FRREER 2 M TXR_RXR 5723 N #
F| TSR {745 TSR AMEIH'E Zi {788 —FEML BB A i ds, AT AN HFRPA
ReXt B T 5 #E. TXEN=1, Ki%{lfE, {HF# TXR RXR & A7 &% A Hd 5k
HRRREARE, KEHSEASTE. 5 TXR_RXR #7447 B 5 TXEN
o fi e Rik. M KRILISMFAEE, ¥ TSR /7 s A%, BIEEH N TXR RXR
FIE B HEME T TSR FEdst . KRk T/ER, TXENIHEZE, Kikssk
SEZVE IR TAEFF B AR, A @l v B A O 5] B3 e s AL, TX 51 B AE %
i /O He e 5] It ThEE .

RIEHIRE
2 UART AOEHHE I, Aot A2 AL 3 A7 & 82 2] TX 5 L, AR AR T &
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# BSS6D20CA
HOLTEK 20-Key 75 A/D #/ Flash % /5 %]

PIAEJG . 7ERIER R A, TXR RXR FFAF 28 1E N 58 2 AN A 15 FE L Z5 A7 2 1) T
Be— NG kR o M EUE Ak s, & MSB HUH UCRI ZF 172511
TX8.
Ja S EHE R IE PRI
o IEffiHi % E BNO. PRTI~PRTO. PREN £ LAAf 2 Fdi K B FRR 06 2R A, i 4=
1EALE 2R 2 47
e ¥ 'E BRDH/BRDL Zi 7725 L &2 UMOD2~UMODO 7, JEFEHHER [ 4 %
e 5 TXEN, f#ifif UART Ki% %% HAH TX /N UART ¥ &2 bt o
o iZHL USR & 17%s, RGBMHREM SN TXR RXR Fffes. /&, WHES
TEBE TXIF $rEfr.
WHRBRELZNBERAFEE DI,
2 TXIF=0 I}, FAEE2E 1B N TXR RXR 2947 8%. A LU BL N 25 Bk I5
TXIF:
1. 32H USR %1728
2.5 TXR RXR %172
JUBE b7 3 3 TXIF i UART {4 B . %7 TXIF=1, TXR_RXR % 17 #§ 4 %%,
HEBIET LS N A SE & 2 Ai I EdE . 45 TEIE=1, TXIF bp&Efrers B
Wr. fEEPE LRI, 5 TXR RXR 52 2K K B¥E B 778 TXR_RXR %7 {7 4%
L, METEE Rk e R, fRRBBR IR B R IEB A A AR . M RIEAR T
WA, 5 TXR RXR 54205088 B n# 2] TSR A7 8%, 1% 5 2 1
U H TXIF B, Y RIEEE I SE EN )G, KW kikets, it
i TIDLE {7 %4 & A7 .
AT LA BA R PRk IS FR TIDLE:
1. 32H USR %1728
2. 5 TXR_RXR %178
V&4 TXIF A1 TIDLE BAEAT R )T AR -

REEEF

# TXBRK=1 fRFFI 8] 5d [(BRD+1)xtu] H TIDLE=1, "~ —Mi# £ KikE {5+
BN RIEAL. 13XN (N=1, 2=+ F7 248 0 4 %. B TXBRK ¥ 2 k%
HEE, MG TXBRK /= A7 1bAL, Mg E s A= L, &EER
2, #iFFEA 13 00%. % TXBRK Fr80h M, A RIERS—HRIEETF
T HNHEFH TXBRK IEE G, KRS NG W I1F 7R IE G A
FORMALIF LA R Ja— WU 5 45 R B 3 s i oF, DABOR T — il ke
aE AL AT o

UART U8

UART 2 &8 3R 8 ALElaE 9 A Fdls #% Wi, %7 BNO=1, ¥ KN 9 AL, 1M
B i MSB 17 HUE UCR1 2772810 RX8 o BEUSCas (A% 0o 2 5 AT R 27 17 2
RSR. RX/TX 5|l BRI B NEIE R E A5, BAE 16 BRI T T
B, MeERATRALa TARAE E W PR N S7E RXYTX 51 A 345 1B,
# TXR_RXR Z 728 A7, #4f ) RSR 77 /728 T i #k ] TXR_RXR % 17 4% o
RX/TX 5| i _E B — A B 2 R e = I LA W FZ HPIRAS . RSR MBI EF
T — R TE R &, I DA FH AR PR AN e b AT 3 5 R 4E .
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BS86D20CA g‘b&
20-Key #4715 A/D &/ Flash £/7 4] HOLTEK

IR

2 UART #2 S Ecdig il , B ARALEal S AL 7R fa, SESRH M RX/TX 5] HE N
B2 A7 25 TXR RXR 2917 2 1E P9 5 5 £ A2 USRS o7 25 A7 2% 18] B R — AN 2 0 o
TXR_RXR #FAf7&42 — MR R FIFO G2y, & ReORA7 DU MUt 1 RN 4 i 58
FrmiE i, SRR A 0 RIE A BRI 5E 58 FLmiAT 2 B TXR_RXR #F /745, 75
ZIME B TLMUEE OF HoOR AR R . T E S 2 WIBE AL, SR A U g
fEH 2 AL b7, DA G f IS 25 I e R AR R 22 3 I R AU 5%
Ja BB P IR AN R
o [FTfithi%E BNO. PRTI~PRTO. PREN A STOPS {7, DAWfEHIEKEF. KL%
KT FOEE 1A
e % E BRDH/BRDL Zi7£ %% L &2 UMOD2~UMODO 7, eI R 4 %
e B 5 RXEN, f#ifg UART #ziids HAE RX/TX 5] I{E A UART K200 «
DL BRI 28t 15 e A I S 45 467
BB & Rk A Fi
e i TXR_RXR Aif7-#8 60 & A %8Iy, USR 27 /735 11 1) RXIF A0 2 B A7,
AT 501 RxCNT 274725 HME RAS & R8s 71550
o 440 #E I RSR 2917 24 %, 3] TXR RXR 2P /7det, I Hik R4 28 FIFO fi
KT, #5 RIE=1, JGr2Ehr,
o FT R ERAG I BT A iR . MRS PR IR . A AT B AR, B4 FE N
HiRbr EALE AL

A DU a0 R 2D ok B RXTF:

1. 8% USR 27 17%s

2. $EHL TXR_RXR 2 (788

BEWEEE
UART AT {5 A2 M E WU R A B . 2y RARYE BNO A7) B AN
— AN B AN IR R E — TR KB . 2 B s A EOR T BNO £z 4 2 )
KA —A AN 1B AL, B E A A E 56 58, RXIF A1 FERR # 7,
TXR_RXR ZFA7 833 0, #AH N B B o ¥F B RIDLE N & & =4 b b, 21
F RPN EER 0 BB A FERR FREAL. WA T 38K 255 S,
U B2 S S AL S — AN A« B 7 AT 2% 45 L A7 1 B4 i O EL
B AL FERR b1, £ RANFFIGALEIRZ BT, FERUCES A A — N AN A 2L
IS IEAL . BRI A SR E 2 LG5 2 F —MFEAL.. s Bk
B as A, FEBUR BN LA AT 2 PR UCEOHE , A R I B4 1A th 2 B A
Ak ENSL RIDLE
UART FU B 45 7 2o 7= A DL 30
o Wik iR bR EN. FERR BT
e TXR_RXR #7455 % -
e OERR. NF. PERR. RIDLE & RXIF A] fE< B 7.

TR
2 UART #W8dER, BEIERYIA AN LA 2 (8], USR 277 28 M ICIR SR &
f7 RIDLE J& % . fE5 b7 /R — Wi (4 2 17], RIDLE #% B A7, F#on
TS =N
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# BSS6D20CA
HOLTEK 20-Key 75 A/D #/ Flash % /5 %]

U h R
USR 277 & 1) R B bR 5 A7 RXIF HRcas s i B AL, %5 RIE=1, HidE
WAL 7T A7 %% RSR IR E] TXR_RXR #F A7 G P AE b, [FIREH, i th o™ 4
T .

WA HoAh 7 F2 7 9l R A EL 3R AT I 8] K T UART S48 o it i (st 1], 2 72
7 AT HH TR T S 2 B UART #2UC8cds, 75 $2 /K RXEN VG %, 2 {# 8
B A FRE R AT HIR C ik S i S, UART o W A EE 368 HE A, U F A A
PAT TR P ES EMI 5 RXEN #& R MM, FREFPATERE, BIF)E EMI 5
RXEN, k83208 UART % .

EWERIRALTE
UART 27742 JURHZCE R, 1 T #8202 1R DL ERR AL B

i — OERR 55
TXR_RXR Zif7d /2 —IMYZ [ FIFO Zephds, & Re ORA7 DU WA 10 R -2 ise 28
FmUECHE, SRR IR IR R B 5E 2 LM RT IS TXR_RXR ZF 748, 750
RA T H R
72 A i R R 2 A DL A
e USR #i {725+ OERR ¥ E 17 .
e TXR RXR FFfras HEIEA LK.
o RSR ZAfFasHil ¥ 2 75
o i RIE=1, Y=Ly,
24 OERR fE#E A “17 BF, P 75 7 R s B R i (U2 U g as 51
RLEFAE 3R 4 ), R TCVE UM A R R4, Bl UART Joik B .
RRA FRER, A RXENIEN €07 Fih “17, BB .
2% OERR JE %, JiHl USR #7 7% 1M TXR_RXR #Ff7-EI A o

2 T4t — NF #57&
R ST 22 UCRAE AT DU 80 5000 H e RS . MR ) 2 B 52 2 e S T
IR 2 R A2 DL F 4
e 7E RXIF 7Y, USR ZifrdsH Rifbr & NF BI7.
o H(#E )\ RSR Zi 745 N4 H] TXR_RXR ZFf7a .
o ApEAEHINT, H A B R AR RXIF B AR A b 0 ) 5 3 A
Je i HL USR 257 28 FR I H TXR_RXR A /748 il ¥ NF 5%,

MiEi% — FERR FR&
LAEAE IR EAGINE] 0, USR 2747 A 1Ar & FERR B AL FHIEFEMALIE I
P, BEPRALERAZIA T, 75 MPKE AL FERR . Hbr 2 07 [ B2 YA () $0 88 4 il i %
7E USR Z 783 F1 TXR RXR ZFf7ds, ARG AT HATM EAIEZE.

ZHBERI SR - PERR R
USRI I B I A RS IR 4 1%, USR {7 aerh Hiihn& PERR BEi7. RNF
fERE T A48, IEFE TIRIREAY, bR G A G . bR G F RN EE 2 51
TESRTE USR 7783 F1 TXR_RXR #Ff7as 4, Sbhr BN HAT BAEE . £,
FEEEURH N R B4 2 BT L A58 V5 ) USR 254728 77 [ FERR A1 PERR 4817 b5 &4 .
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BS86D20CA g‘h&
20-Key #4715 A/D &/ Flash £/7 4] HOLTEK

UART &R £ 4y

JUANMAT ) UART 46447 LLF= 42—~ UART 1. 425000 2, 77—
RIS 5. RETAMANT RIEZFTIN. BIICE FIFO 1A 2 fil & 7 (1) 7
T i ARSI AN RX/TX 5] IR A 2= 7= A o . 5 S A T fs g A S AR
I PR FR BT A A e ELMERR AR, R g S kA A I 1 A T 1) 2 A T R T AR
SRR, MEAREEREF. Hp PR, 23 UCR2 7547 % Fh AR N A W 7o
VAL E AL, N USR %5 A7 2% Hh X 87 A WA 5675 7= 245 UART H b, RIE 28 AH
I B AS T W55 10 A5 % F R L P T AR, T R AT B R S T A o I v
FH—ANe i oA, 3X 88 oA a] T 22 1S5 UART s
HihEAS W A /& UART (4 B8, & 3% AN ks B4, & UCR2 7 47 4
ADDEN=1, 4 Il 3| bl s £ 72 4= UART T . RXUTX 5] e it m] DL 7~
- UART H i, BEAMBFREN, 24 UART B 40§ fa 5 H] B UCR2 H ()
WAKE F1 RIE f7# 847, RX/TX 5| JHI_EA T AR 2724 UART HiilT,

VERE, USR ZFAF8 b G N RE0IRE, SRR kT i E, My sk
Wr—#E, LEHENAH N A W IR 252 7 B AN BETE B X S bR 7 o X bR B AL AE
UART Hre s kAR A4 2 H el B, FEANARE L UART S fFas 1. A
UART H 7 1 4 56 515k B8 T ER A DB 42 1) 25 77 % 0 00 RH 256 v 7 166 R 42 il 7 42 )
DLk 5E 75 B kg B . UART R ) v r i 5K

USR Register UCR2 Register
Transmitter Empty TEIEx O
Flag TXIF 1
Transmitter Idle TIE % 0 URART InteFrlrupt URE EMI X Interrupt signal
Flag TIDLE y equest Flag T o MCU
- URF
Receiver Overrun T RIE » 0
1

Flag OERR E :
Receiver FIFO Reaching ADDENA 0/

RxFTR[1:0] Trigger Level

RX/TX Pin;

Wake-up ™

X 0
1 1

WAKE X 0 | TXRX? if BNO=0
1 RX8 if BNO=1

UCR2 Register

UART 1 #fZEH[E|

HoHEAS AR

B A7 UCR2 7 {74 ' [f] ADDEN # J3 Zh bk A A =0 & iy “1”, wfp=
AERCBEE A AR R, HAESREREALA RXIF. #5 ADDEN A 2%, RAEEZEE
R AN 1 AP db, 7 URE AT EMI K fd AE A7 B4 G A4 £ 77
AErhlr . bR AL 9 A7 (BNO=1) 5% 8 i (BNO=0), #5ibfi A, N
USRI bk T A e . R B s — o A e e A T .
ADDEN [, BHEE— AN R a8 2 B A7 RXIF, 1A H 2% iS50 1) i
Lo HUHEAS IR AR I AETh e LA ELHE R, b hEAS A R e, v TR
TRERVEIER, WU A RIS A, PREN 15 % ABR REAT AR50 o
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# BSS6D20CA
HOLTEK 20-Key 75 A/D #/ Flash % /5 %]

9th Bit (BNO=1)

ADDEN $th Bit (BNO=0) F=4 UART i
0 v
0 1 v
0 X
: 1 v

ADDEN {iLIh g

UART 1&RR & (S0 HE

UART I8 fiu <1 i UART ABBH5 1EIE AT o AL I8 BB I UART B4 fu 614,
RILEHAT I E B UART FLH B R RE . FIRE, SEaUCBEE T 5 5 pList N
R BRIRAE R, iEEEfct s b, Y HLEN S N R IE A, USR.
UCRI1. UCR2. UCR3. UFCR. RxCNT. TXR RXR L\ BRDH #ll BRDL %747
%i%‘%%’%iﬂ%ﬁﬂﬁo AT SR ALE N 2 PR Bl IR =2 AT Sl i R i 326 el
e 2L 5E ko

UART IR HE T RX/TX 5| IR B2 T A8, FH UCR2 7547 4% 1 WAKE {7 4% il .
28 P HLHEN 2 N BURBR A 20 B UART Wb fu ¢ I, % WAKE fi2 5 UART
YFAT UARTEN. #2028 o V-7 RXEN Fl2U5 28 vh T 9014047 RIE # 8% B 7,
M RX/TX 5] B T BV Al fil 2 72 A= RX/TX 5] I fig UART B i, Mefif s &
AL — BRI ) A B I TAE, (ESbEIE, RX/TX 510 B4 o B dli K gk 2
%

PRI IR AR UART AW, [ 7 e R A 42 il 457 A2 UAe A 436 e 42 il 1 7 L
ArAh, B WAl gELA7 EMI A UART A Wi G5 #A2 URE 620 E A7, #iX =
M HILLR A B EAL, HBA B VR a] DL e BEAE AN 2 = A v b [R5
ROTHE BN A BEIER TAE, SRJEA4 27~ UART Hl#,
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BS86D20CA #
20-Key #4715 A/D &/ Flash £/7 4] HOLTEK

REEHM - LVD

U A LA R AR B R R I Th A, RO LVD. 1% REAERE G AT Wil e g f
Voo, & EA SR T @ E a2t — M EESE 5. RIS ik
WAR, AR TR P AR S T R AR R R A A S

LVD F 7585

I HEL R AS I h BE 1 LVDC 5 47 28 42 il VLVD2~VLVDO fi7 ] T 3% £ 8 4N &
R — A2 % . LVDO 4% B A7 K s RS il K A4, 35 LVDO 7 K 2= B
Vop HLE TAELE 2457 BT ik BAK H R /K PE 2 o LVDEN A7 A T4 il B s Al
DHREWI TG / O], W E AL A SR L INRE, [z, J< T P EBAR B S RGN e 4%
TRH BRI 45 — E I DhRE, FEAME FI 0] 2% fe oG A L DD RE, IR 2SEDhFE SR
RS PR FL At S P PR B A5

e LVDC 575

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 REX, BH “0”
Bit 5 LVDO: LVD %t brEfr

0: AATIBNE A&
1: A EE A
Bit4 LVDEN: A% A 42 il A7
0: BREE
1: fffg
Bit 3 KX, RN “0”
Bit 2~0 VLVD2~VLVDO: LVD HJEiE#FAr
000: 1.8V
001: 2.0V
010: 2.4V
011: 2.7V
100: 3.0V
101: 3.3V
110: 3.6V
111: 4.0V

LVD #24E

I LR IR LR Voo SAEETE LVDC 2 ffas H I TUE R EM S R, KHEE
K Th e TAE. HEETEE N 1.8V~4.0V. 2HJF & Vop /KT 7S HE{E
i, LVDO f# B A, RUMKHE R4 Ko R Ee H—A> B 3h{E R
SRS, [REEANSFEEE, S LVDO A a7, HESEE R E—Em
FER tovpse VEE, Voo HUE AT RE_ LB N REELEIZRNE, 7E Vivo HLEAE TR,
LVDO fi7 A e 2 Fh A4k .
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# BSS6D20CA
HOLTEK 20-Key 75 A/D #/ Flash % /5 %]

i

Vop
Vivp /\v/
LVDEN_I
woo LW 1
> |
tivos
LVDINT S letio
LVD #1E

KRR ES A B R shag, B RB 75 LVDO £i7 2 A 5 — o il
RH R V. W 28 B AL LVDO FHER tivp 5, T2, 2 Voo &
Z/NF LVD Wi E B EER, WrERAES LVDF B4 &L, =4, B
BLKe A2 PRS2 g M o 2 AN 2 SRAG H A o e B T e A BE, 76 58 ALk
N7 R AT N B LVDF bR B N e

R REREHL AN EE RS, MM HE N T B8 a0 e i 2R B A/D B
g AR, FFH AR IR, RSB I bk R KRR R T A AT R N
R S5 R . LR ML AR — AN AN W AN 2 AN R W Sh g, AR A T el
INT 51 B AE =2, 10 3 7 B 2 A SR RE = A2, e I 2l fir g 42
BEREEL, PR, SIM. LVD. EEPROM. UART 1 A/D #4525,

I 7 55

T B A B R AR — E B LR A R LE N Y B SR AR E AL, B b o
ik E A7 ) 50 B2 SR A T FIBOE A7 4% Th K — R P A A2 2B . A48
M7 =K. B—H5E INTCO~INTC3 5 f7as, M TR EEAR T W, 553K
7& MFI ar 474, M TIEZIhRET W &Ja— M INTEG 74y, HTHE
A ET WA Ak A R

P AT RS A TR T ) AT R R SRAR AL R TR AR 6 T B BRSR AR % A
T, A T SRR AL T AEBCE AT W SR KRS o e TR R R AR X
4, AR WEERNAE S, KA TR “E” GRMERE / BRAELL, “F7
AR RKbp AL

IngE fEREL ERIRE pai
peleeliin EMI — —
INT 5| 4l INTE INTF —
i 42 d2 TKME TKMF —
I TBnE TBnF n=0~1
SIM #:11 SIME SIMF —
EEPROM DEE DEF —
UART # M UARTE UARTF —
LVD LVDE LVDF —
A/D Fhds ADE ADF —
Z DyReH MFE MFF —
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BSS6D20CA #
20-Key #8#5 A/D % Flash % 5] HOLTEK

INRE fEREAL ERFRE pas
CTMPE CTMPF
CTM —
CTMAE CTMAF
PTMnPE PTMnPF
PTM n=0~1
PTMnAE PTMnAF
T F FES A Z RN
5EHE {ir
AR 7 6 5 4 3 2 1 0
INTEG — — — — — — INTS1 | INTSO
INTCO — TBOF | TKMF INTF TBOE | TKME | INTE EMI

INTC1 | PTMOAF | PTMOPF | CTMAF | CTMPF | PTMOAE | PTMOPE

CTMAE | CTMPE
INTC2 LVDF | UARTF DEF SIMF LVDE

UARTE DEE SIME

INTC3 MFF — TBIF ADF MFE — TBI1E ADE
MFI PTMI1AF | PTM1PF PTMI1AE | PTM1PE
Rl FERYIR
e INTEG 7725
Bit 7 6 5 4 3 2 1 0
Name — — — — — — INTS1 | INTSO
R/W — — — — — — R/W R/W
POR | — — — — — — 0 0
Bit 7~2 KEN, TEAN “0”
Bit 1~0 INTS1~INTSO: INT fl o il iy sl A
00: B&fe
01: EFHt
10 FREWS
11: EFHERT BT
e INTCO F755%
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 KENX, BN “0”
Bit 6 TBOF: R3O FRIGEsRAs G407
0: LifkR
Bit 5 TKMF: filifz 324 b Wik R AR £ 07
0: TiFR
1: IR
Bit 4 INTF: INT " IiiE RisEAL
0: TiFR
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# BSS6D20CA
HOLTEK 20-Key 75 A/D #/ Flash % /5 %]

Bit 3 TBOE: 3t 0 W4 i A7
0: BrEE
1: ffifE

Bit 2 TKME: filt45 325 A 4 il 467
0: BREE
1: ffifE

Bit 1 INTE: INT iz iz
0: [ft
1: ffifE

Bit 0 EMI: 2 gzl fr
0: B&fie
1. fifife

o INTC1 E7788

Bit 7 6 5 4 3 2 1 0
Name | PTMOAF | PTMOPF | CTMAF | CTMPF | PTMOAE |PTMOPE | CTMAE | CTMPE
RW | R/W RW | RR'W | R'W | R/W RW | R'W | R'W
POR 0 0 0 0 0 0 0 0

Bit 7 PTMOAF: PTMO Lb 8% A UCHE FR W& Rbs E47
0: iR
1: gk

Bit 6 PTMOPF: PTMO LL#3% P T H Wi SR Ax B A7
0: TiFR
1: FRIER

Bit 5 CTMAF: CTM LbEi#S A TTHCH Wi >R Ax B 47
0: JTiFR
1: FFFrgR

Bit4 CTMPF: CTM EL# 2% P UCHD A i SR bR B Ar
0: JLiFR

Bit 3 PTMOAE: PTMO L8 A ULHD A W d2s il for
0: [fit
1: ffifE

Bit 2 PTMOPE: PTMO FL#G2% P VLR A W i) fir
0: B&fie
1. fifife

Bit 1 CTMAE: CTM Lb##s A VLHECH Wizl fr
0: BRrAE
1: ffifE

Bit 0 CTMPE: CTM LLE#s P ULHEC H W i for
0: BRAE
1: {fifE

Rev. 1.41 170 2025-02-21



BS86D20CA

20-Key #8#5 A/D % Flash % 5]

HOLTEK i ’

o INTC2 HF7788

Bit 7 6 5 4 3 2 1 0
Name | LVDF | UARTF | DEF SIMF | LVDE | UARTE| DEE SIME
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 LVDF: LVD Wi Rz &7
0: TiFR
1: IR
Bit 6 UARTF: UART & RbrEHL
0: LiFR
Bit 5 DEF: %4 EEPROM H1WiE k% &7
0: LiFR
1: FRrER
Bit 4 SIMF: SIM Wi sk bn &AL
0: JTiFR
1: FRbrgsR
Bit 3 LVDE: LVD il fir
0: [4f
1: ffifE
Bit 2 UARTE: UART Wil 67
0: Brie
1. f#gE
Bit 1 DEE: %{#i EEPROM il fir
0: BFRAE
1: flifig
Bit 0 SIME: SIM 17
0: BrAE
1: flifg
o INTC3 F77:5
Bit 7 6 5 4 3 2 1 0
Name | MFF — TBIF | ADF MFE — TBIE | ADE
R/W R/W — R/W R/W R/W — R/W R/W
POR 0 — 0 0 0 — 0 0
Bit 7 MFF: 2 JyfgH Wrid Kir £ 07
0: LiFR
1: FRrER
Bit 6 KEN, TH “0”
Bit 5 TBIF: B3 1 FEHEREREN
0: JTLiFR
Bit 4 ADF: A/D #4525 F Wi R br E 47
0: TGk
Bit 3 MFE: £ IR Wris i fr
0: BRfE
1: flifig
Bit2 KEN, TN “0”
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# BSS6D20CA
HOLTEK 20-Key 75 A/D #/ Flash % /5 %]

Bit 1 TBIE: I3 1 FRI A7
0: BrEE
1: ffifE
Bit 0 ADE: A/D #4588 o Wrdz il i
0: BREE
1: ffg
e MFI Z 1588
Bit 7 6 5 4 3 2 1 0
Name — — | PTMIAF |PTMIPF| — — |PTMIAE |PTMI1PE
RW | — — R/W R/W — — R/W R/W
POR — — 0 0 — — 0 0
Bit 7~6 RESN, BEA “0”7
Bit 5 PTMIAF: PTMI Lbi 8% A UCHS AR Wi SRbs E47
0: TGk
Bit 4 PTMIPF: PTMI LLBi%s P ULHD  IrE Rbs E4L
0: LiFR

1. PR
Bit 3~2 RESX, BH“0”

Bit 1 PTMIAE: PTMI1 ELHEES A UGHC A Bz il A7
0: BrEE
1: ffifE
Bit 0 PTMIPE: PTMI1 ELHCES P UGS H W2 47
0: PrAE
1: ffifE
FRT IR

F WA A, W —A TM LS P LRECES A TLRCEL A/D i 45 i 4
2, MR WHE RS B PS4 G REF R TS 2 BhEE EA 5<A r
BT R B AW AR SR E . EEREALN “17 , R BREAR S
MEHHAT; BN “07 , B WrE R EERH W AS KL, BT
WALk EE AR T A AT . 5 R W REA N “07 , BT TR W AR BR AE
Leh WA ERE, R 2484 LR Bl N HERR o AR S R R e Rt i i & PC
o RG0S ML ERUR 2484, R EAEE N “IMP” 54, LABLE: 3
FHR I T IR SR . T IR AR LA LL “RETL” $84-3% [0l & £ F2F, LL4k
SEPAT R .

A T A B LA S AR L 8 SR B AL, DU SR T SR fE F . —2rh
WA | O, (H25 SRR Z hagh ki E. — Rl FREF s
N, ZRE0K EShER EMI AL, AT A He i ek s e, X485 =00 LR 1k
Rt — D R Wik B . He W Rl GE A A AE SR, BRI A 2 37 B
Wi o7, fEE AR R 3 SR AR B AL 2 e SR

R AW AR 55 TR IEAE AT, 58— AR B E SR SZ B s, 384 EMI
NN IEREFBE N W FRE G AL, DARSYRb R iR e . R AR O, B
b aE, B R A SRR, E SP R NIk, SRR %51,
V) HE g A Z08E B e RTINS o 1SR AT R AR, TR Se 20 R RE B s .
T 15 AT 1 b W1 SR b 7 A AT R HLAR IR B2 IR AR = e i, 5 2 97 1k
MRS E R AR, AE S HLE N R BR 55 2 RS 2T SR AR B b i B
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BSS6D20CA 745
20-Key f#7Z A/D #/ Flash % /5 #] HOLTEK

EMI auto disabled in ISR

A4
Interrupt Request Enable Master -
Name Flags Bits Enable Vector  Priority
High
Legend [ wten P Nt | NTE EMI 04H
Request Flag, no auto reset in ISR H
Request Flag, auto reset in ISR |Touch Key Moduler TKMF |—| TKME EMI 08H
Enable Bits H
[ TimeBaseo F TBOF | TBOE EMI OCH
[ ctMcomp.P F cTvMPF | cTMPE EMI 10H
[ ctmcomp.A ¥ ctmaF | cTmaE EMI 14H
[P0 Comp. P P PmorF || PrvorE Y| Emi V| 181 |
[ PTmo comp. A P PTMOAF | PTMOAE EMI 1CH
| SIM V smr |- sive EMI 20H
[ Eeprom P oer | e Y em W 21 |
| UART ¥ uarRTF | UARTE EMI 28H
| LVD ¥ vor | LvbE EMI 2CH
Interrupts contained within i
Multi-Function Interrupt [ ADConverter ¥ ADF |  ADE EMI 30H
Interrupt Request Enable :
Name. Flage ot [ TimeBase1 P TBIF | TBIE EMI 34H
[PTM1 Comp. PEPTM1PF |— PTM1PE i
Multi-Functi MFF MFE EMI 3CH
[PTM1 Comp. ARPTMIAF | PTMTAE —_Mutt-Function " H
Low

L5

SMNER R R

I INT 5L A5 5 AR R4 il S AT o o 24l A v o7 1 B e A A SR AR
INT 51 BAUR A P e AR AL 3R B e i, A 38 o B33 SR s 25 INTF iz A 7 A= A1 o o
Wit oK o A7 LA S AH B W [ bl S b TR 2. ML RIAR R o D36 g Aot
INTE 55eht B A Mok, Z1fd ] INTEG %5 17 2% (£ g 0 Hh 7 Th A8 %8 ¢ fik
RAYRAL . ARER e g AT ] /O 3L, n SRR 8L 2 A7 s o B0 o A e s
WCEAL, JF B 5] I & A7 a5 1L BN R AL, e 5| RRRE AR D BB e
FEDASE Y o IS o 2000 o 8¢ 5 B 11 425 1) A 5 T RO AR SR L, R 5| I BEE SR
Ho rilrfeae, HEACRI T BN A W7 5| B 2E Bk 10 s B F2 It R A 41
AR TR . M AN R AR 55 T RE I, R TS SR bR S AL INTF &
B Z A H EMI AL s F LABRREH & . VER, BME eS| B AR S
Wi, F b B R AT DR A R

A7 INTEG #iFIRIE S A S8 o W AT 8K i 26 . W] A% LT Hivid
F& N BT EOOUAT fik AT P AR AN P T . VA INTEG AT DUFI SR R BE AN v K 1)

ok
HE o
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74¢> BSS6D20CA
HOLTEK 20-Key 75 A/D #/ Flash % /5 %]

R R 2 P BT
b P B P s SRR AL TKMF & A7, B TS A6 s fih 2 #2282 v (o i R it
K B0 E SR U B s e i, WA SRR A 3 BBk BIAR N
Wi bk, e P REAL EMI M7 4% 5 o Wy (6 BE A2 TKME 46 205 4 B A7
s Ag,  HEAR AR LAl P R I BT B it e bR B s e O, R
R P AL T fh 2 S o T 1) AL B AR e N R R IR 55 T RE IS, ks b
T SR AR AL TKMF 24 H 3 B 47 H EMI Az 2405 % DR e H e b .

Bt e B

3 e DA R b SRR e R S, B e I 28 ThRe e AR v S 5ok
il 24 H X Fh I B A T SR BR & TBOF B¢ TBIF #% B A7, TSR &4
17 R 3 R NP b A S b bk, R B A A EMIT R RS JE A A7 TBOE &Y
TBIE FE et AL MR Wil e, HEAR AN AT 300 i, 4 R FH AR L AR B a)
B RET . 20 B A W R 55 FE P, A L) H B SR bR AL TBOF 8¢ TB1F
2 HNE N H EMI {7 28535 % LLER A e .
N T ) H A0 2 S L [ A BR B TS 5 e LB BRI fosco BY foscr SRUE T~ 6
IS BHR fovse fovs/4 B fsus, PRJG &t — AN Mgy, Atk e % B TBOC B,
TBIC ZF A7 R AR ST R 8, AT R AT T K INF 35 o b o] 1o 25 o B )
AR I B (fesco BY foscr) IR, 7T 43791385t PSCOR ¢ PSCIR 77 4725 1 1)
CLKSELO[1:0] /7 /1 CLKSELI[1:0] /3% #.

TBOON
fsvs ——I M fosco/2® ~ foscol2™® M
fovsld U Lfesco | prescaler 0 PsCo PSCo )Li Time Base 0 Interrupt

fsus —»{ X
CLKSELO[1:0] TBO[2:0]
fsys ——| M 8 _ 15
fs¥3/4 — U fesot Prescaler 1 rool? ~Tesei2 '\L/JI Time Base 1 Interrupt
sus —{ X X
? TB1ON
A £ B
e PSCnR %7F8% (n=0~1)
Bit 7 6 5 4 3 2 1 0
Name — — — — — — | CLKSELn1 | CLKSELnO
R/W — — — — — — R/W R/W
POR — — — — — — 0 0

Bit 7~2 REX, BN “0”

Bit 1~0 CLKSELn1~CLKSELnO: ¥i/4i#s n iRk %
00: fsys
01: fsys/4

1x: fsus
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BS86D20CA #
20-Key #4715 A/D &/ Flash £/7 4] HOLTEK

e TBnC EH7F&% (n=0~1)

Bit 7 6 5 4 3 2 1 0
Name | TBnON — — — — TBn2 TBnl TBnO
R/W R/W — — — — R/W R/W R/W
POR 0 — — — — 0 0 0
Bit 7 TBnON: I3 n ffifE / BragisHlfr
0: BrfE
1: fifife

Bit 6~3 KX, BN “0”
Bit 2~0 TBn2~TBn0: BJJE n i HE R AT
000: 2%/fpscn
001: 2°/fpscn
010: 2'%fpscn
011: 2"/fpsca
100: 2'%/frscn
101: 23/fescn
110: 2%/fpscn
111: 2%/fpscn

BT ORR PR

FRAT R VB R W, B STM AR BT . 24— AN 15 808 2l STM 4% D il sl R 0% 5¢
o 2C MWLM HEDCED, 5% 2C R, rhIkriE kiR &G SIMF #E A7, SIM iR
P R R kA A R b e, S R s EMI AT ER AT L
ffGEAL SIME T o B AL, R flife, HEH AN H UL EAE— M i & R,
AT kAL 28 SIM v i 1) B AT TR AT o S R R BT IR SS TR IN, R AT RO R
Wrkr s SIMF 2 H 3 A7, EMI A2 iE E LA Ge e ik,

EEPROM HA i

M5 EHSE W, EEPROM H Wi K A7 & DEF #% B {2, EEPROM H Hrig =K
PR A7 ELRR R Bk BIAH N A W e bk, B TR TR A2 EMI AT EEPROM H
Wi GE£7 DEE T5 e BN Pl ffige, A A H EEPROM 2 / 5 Ji #H 45
W, $%iHH EEPROM R & FFEF . 24 EEPROM H Wil N, DEF fp AL
SHIMNEE, EMIABSEEF BRI e .

UART i

UART It B JUFl UART k4. G RIEBBIBFHAB T, RIEBST
N HZUES FIFO I8 B filk S BRUasiin iy bR AT RX/TX 5] e i,
UART i K b & UARTE #2857, UART SWriG k=4 45 2% ks 2 41
N BT e B, s TS s A7 EMI A UART H W B 47 UARTE 35 5698 B A7 .
MW RE, MR R B UL B AT — B SR AE R, KA UART A m) &1
FEIF . 4ma Ry S T A2, UART F1 W% R A5 & UARTFE H 3K, EMI
W EshiE F ABRRe e R . R, HWmIR S, USR w74 B 1bs 4 R
HLEXT UART PUATHEESIER A4 &85 %, HE1ES % UART #17.

LVD A

AR H R A U Th E A I 3] — MG R IR, VD kg SR bR & LVDFE # B A7,
LVD iR A . 5 R P B BAR N T ) S Rk, s b A EMI A
H B W e LVDE F52c i BAL. 4RIl fE, HERR A HAR R4 &
AERF, ATEkEE 2 LVD F i E AR T AT, 2 LVD i B, LVDF Fr&
MEHINEE, EMI A HSHEZE LR & T,
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74¢> BSS6D20CA
HOLTEK 20-Key 75 A/D #/ Flash % /5 %]

A/D it s T
A/D F BT A/D PN ROATIORE . 5 A/D FE SR e IR e
BLAL, ) A/D G R SE AN, IR R 2 SRR SR o T ) B
RSN EMI AT A/D FER s G B ADE 75 58 BLL. 5053
RIS HL A/D SEBETE RN, HI A/D R T R TR S
oFIGT 5 TRRFEINY, MU TR b 2 ADF 2 1 20 52 HL EMI fir 23
F LR AL E I

% INEE I

ZHANLESA —MEZhaedh . SHERRIAE, XEEREME, HiHE
WA P WA, B PTMI A 7.

2 IhAE I AT AR —Fh b i SR AR S MFF # B A7, ZIhREh g R4, X4
T & AT —Shae = A b Wil R bR &, ZINRE P Wikr K B AL 2 EEhFE 2041
N R b, M2 DhRE R B RE, HEAR RN, BIETE 2 DhRe I T
BT R AR, B Z DR B E S AT 2 A RS
FREJFIT, FHRAIZ DhReiE RinEA & BB 24 H EMI A2 H 3hiE & AR e
EHW. HRANERERZ, AR EmNE, B2t EiisE S B3R,
{H2Z Thae b )R 01 >R bs A7 L 20 1 N H R P IE 2

T™ i

a1 2 AN BT TM A AR b, BIPSSB EE A 2% A B af bE 8% P, 34
gz A bR DU BC S 72 4 T™M Hlr. CTM A1 PTMO H B B b S e By o) &, 1
PTMI1 W 05 28 2 DhRe bl f . CTM F PTMO A AN P rids sk Ak 247 F
AMERELL . 24 TM LLAES P A VLECHE LR AT, AHS TM R Wi SR bs 4k B A7,
T™ R & R =4,

XFF CTM A1 PTMO, #5 ZLF% 7 Bk 4% B AH B2 ) S kb, A 2 i A2 EMI
AR, T™M R B AL 75 Je i B AL . XS T PTMI 1 5 18 75 2 B mAH R 2 T
REH T REN. MFE. 4R T fiige, HEAR A H TM LU as VLRGSR A2, T
PR E AN TM i & TR AT, 24 TM R R, EMIEE E 30 %
PLERREHEF . CTM I PTMO H Wil Kb S0 B 3h & 47, #H5E MFF #r &
WA {35, PTMI Hiris Kir S A< Hsh B4, YauEE N AR T3)

k.

ch T PR EZ T RE
BEAS T AR LA K A T R B R AR SR B A WM R I BE T o 24 7 BT SR b a5
HAR 2y B e e R S 157 4, SRR A REE %, R, AR HLAL
TR B WA H R Gedik g a5 1L TAE, Wi ShEE b i B b7 2R A B v e
AR SR BT #R AT R 3 B N Y R I b S AL, i A W, R A A
G Oy MR S DL R . A TP BT R T REAR R BE, A HLEE A ARHIR B PR A
FUHI AR R A B SRR 5 NI E RS o W7 i T E A 52 T (6 RE A2 A RE T

WIEEEEM
AR IR A OGP W REAL, R DUBR Ak i K, 2RI, — B W SR bR AL
BE, AT POR B AE TP 2 A7 38 P, B RIAT R o 7 R 557 R 1 AT B
RIS LB IR 2T ER
Z DhRerh Wb & WA SR AT I, 2 DhRE Th Wi SR AR S MFF W] LA E 3hiH
%, BE B RAR S FER AR o F3hiE k.
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BS86D20CA g‘h&
20-Key #4715 A/D &/ Flash £/7 4] HOLTEK

0

BAET WIS TIEF P AEMH “CALL 75" 84 . s KAEEAR
AJ TR 1 I B 7 AL Z AT SR R . B R — 2 AR HLA
U, 2 “CALL TR fEH Wi RS 7R P R AT I, WA IR S ke 1 42 il
3

B e W AR B 2 RS 3 N AR LA MR Th g, 4 b Wi SR As 2 R 28 K B
5L AR I AT P2 A e R T RE . 5 Lk O AH I A T P AR M BE S AE, 7R R HLEEN
PRI B2 N AR T 75 S0 B A RS SR bR B B Vs

HIENFWIRS TR, RGEOCKFERF TN ENHER, a0 58 A 7 i 25 2
& SRR S T A7 28 i B R A28 BN B TR B AR, N i sy
PEORAT ALK

7 MR T 7R P AR (8] B #4047 RET B RETI $64 . B 1 fgiR 8] & £ 52 5 4h,
RETI 8 2106 H 8% & EMI AL~ &, iridE—2H . RET 584 Ragik 2
THEFF, 156 EMI A7, BRegd—3 dlkr.

~

e B A B B FEFP I 5 N8 . alid HT-IDE AT R FREE, {3 F & £E T
JOSREA DU SRR BRI, BT A AL A% R TR EE L, RARAR A S %
T

s | I

IR 57 IEIN

HIRC #FEFF — fire:
8MHz, 12MHz 8% 16MHz

FE: 3 HIRC AL BRI i e B3R A 1 — /M, HIRCI A HIRCO A7 16 35 (1 4105 B 5 I £
FF—5 DA ORBERS 1K B AL URFVE AR ) HIRC SR HESE

1
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HOLTEK i ’

BS86D20CA
20-Key ##5 A/D % Flash 2 /4]

Iz FH B8 i

@—Eﬂ KEY1
@—Eﬂ KEY2

ApF - Voo

VSS

VDD
53— |

: : NTC
@—Eﬂ KEY20 ANn
R
RX/TX
UART
XT2 ™ =
R SDI/SDA
b A
) XT1 SCK/SCL
32.768kHz SIM(SPI+I2C)
SDo
0—| |:| |—. _
1 1 sCs
c—— c_—
z 3 oz oz
8 8 8 8
w [=} I (&) (0] o w <
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BS86D20CA g‘b&
20-Key #4715 A/D &/ Flash £/7 4] HOLTEK

54

Pavax

N

> i

|
AT HUR DI E MR O FE T E IR 5, RS EN AR HE W,
HAR T B ML AT HE € I LAE . £ Holtek B ALy, 4L T £ 5 HRIE
e, Gl N, B RS T BLSE Dt SE B e AT R o
N T EINE Gy PRSI SE AR 20, 8N RILIIRE A e

15 <S AR

K IR A FHE AR B IR BT . 032, T B0 R 75 Z A48
AR, — AN A A Y T IUAS R Goit4d B 3, ROt an SR AE SMHz (19 R 46
BB R 2% T KA BRI AE 0.5pus HHHAT S8 R, T 40 S B0 FH 4584 WK
7F 1us FHAT M. BARTE EW AR 2 R 45 2@ % 4812 IMP. CALL.
RET. RETI & R4S, HUMREWRFEF I EEZHE T a7 % PCL 5 £
W — DRI APAT . ENFEA 203 PCL 1) N 2552015 8 B 2 Wb s 25 gt bk
W, TELZ AW EHAT, Flin “CLR PCL” 5{ “MOV PCL, A” 164 . *f
T BREETE A AT RIS, R L RS A BB 2 e 2 — R,
WA W 7 — N R HARA AT

BERIRIE
B AURE 7 B AL 06 R Al H OB I E 2 —, fEH = MOV 1F5 4,
BHEAMET] LN AF 235 2 2nds (27888 ), 1 Haehe B8 s B3
BIngs . B i B FE N 2 — AN i 1] R AR A% 58 B 2
i

BAREHE
FRIZE SR b B G 4 5l ML Bl 75 R & 11 RE 71, 7E Holtek 5. A #HL
W HIFR L, TTEHESLHINSMIIEE . 20k r g SO b 255 sk m
gh /T 0 W, R IE A 1 Ak BR 3R A A AE AL ] BT, INC. INCA. DEC Al
DECA T84 42 4L 7 X —/N 8 i Mo bk 8 in— 8k — O Th g

ZEEMBAEE

FrifE 3% 4535 B9 10 AND. OR. XOR 1 CPL 4> #4055 78 Holtek B2 F AL P #B 1K)
&%, RZHEWIHIZENEL, BIEMGxLIuad Rings. E5r
HEELIREE T, WREESERRNE, WEREMEYEAL, BN R
BHAERIEE BT84, i RR. RL. RRC Ml RLC $24L T [ A28 A # 5h—
BEEITT e ANERIFEALER A ] R AN RN F 75 2. FEALER 2% F T 8 473 1
FIFE N, B0 o] M R ar A7 g i R S b bR B4, T e U m] kG 56, 8
I I8 538 0] 87 FH AE vk 5 vk it is AL s A
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iﬂbﬁ BSS6D20CA
HOLTEK 20-Key 75 A/D #/ Flash % /5 %]

TR
FEFP 53 SRR IMP 48 4 Bk £ 1 52 Ml ol f F CALL 35 %1 H TR [
A, WEHZARET ATRERPEIIT R, RPOaY FREFOR AL
XA ENIE R AL T A2 AR [FI95 4 RET SRSCHL, & [ R /7 Bk [Hl CALL
L ZJErbE. /£ IMP fi5%H, FE N G2 B R — MR e rbbm g, FA
i il CALL $5-4 fek . — M AERAT I STIR & /R A Pk e, B 2% A2 th
BORAT il 4% R E G LA GE . SEIRBEAE 26 1, REP R AREEHAT T KRS
it HhAe B8P ORMIE % XLy SCHR SRR P AE I OCHE, B T
AR AMERIT OGN, B PN AR (o A1 -

RriEH
SR A7 35 T B2 I IZ AR 22 Holtek B R HLIVRFEZ — o X ARFPERT T
i et VA2 BB, LA A i 1 51 RBEIAT BT ¢ SET [m].i”
B “CLR [m].i” $§4REEH AR BARNL . R BA XL, 7Bt
AGE TN ) 8 A Mde, ACHEX SRR, IR FE A A KR BdE . X
B - 224 - 5 R I RRELAE N fr e B 46 4 B U

EREH
BUHE B fg A7 8 AL 58 1, AR AL B K& [ e B, B RS
HE A A SR IANE . O T B I B, Holtek B HL ROV TEFR 5 70
RPN RIEAE NI T B A X, R R E A 5 n e 2 R X
B T &%,

EBE
BT LR IRERE A4, KA R aRER T4 “HALT” #5 4 FEFLF E)
Uity B R B HL R I N RE IR AR RIE T 10 € I 2548 48 4 . X 2645 2 148
D)7 2 158 FF S P BT

7

/|
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BS86D20CA

20-Key #8#5 A/D % Flash % 5]

HDLTEK#

ESEME

B B A 28 0 T B0 A7 % 85 Sector O I, RERULH T 55U A%

FEICE REHE 4 -

15451

x: OLENEL

m: A2k

A: RN

i: %/ 0~7 14

addr: &7 17l as Hhhik

BhiR B0 S ms
BEAREZH
ADD  A,[m] |ACC 5¥EArifaAHM, 45500\ ACC 1 Z,C,AC, OV, SC
ADDM  A,[m] |ACC S¥A7fi# 3AH N, 45 B MBI A7 i 2% 1% Z,C,AC, 0V, SC
ADD A, x |ACC 57BN, 2558 ACC 1 Z,C,AC, OV, SC
ADC  A,[m] |ACC S5¥HEAFiEa%. BEALFREMIN, 455N ACC 1 Z,C,AC, OV, SC
ADCM  A,[m] |ACC SR/ fa% ARG, 25BN ey | 1F Z,C,AC, OV, SC
SUB A, x |ACC 57 RIHUHEL, 25N ACC 1 |Z C,AC,0V,SC, CZ
SUB  A,[m] ACC S5EIEAFMEAANI, 45N ACC 1 |Z C,AC,0V,SC, CZ
SUBM A,[m] |ACC SHERAZMERAHIL, 45 RN EIEAL it 1% | Z,C,AC, 0V, SC, CZ
SBC A, x |ACC S5 B4, MO AR BRI, 25 F AN ACC 1 |Z CAC,0V,SC,CZ
SBC  A,[m]|ACC 5%Efrfitgs. MAAREAL, 25 FAN ACC 1 |Z C,AC,0V,SC,CZ
SBCM  A,[m] |ACC 5#ifrtigsds. MAAREAR, 25RMANEIaFE4s | 1% | Z, C,AC, 0V, SC, CZ
DAA (] ﬂﬁpu?ﬁéﬁifﬁﬁz}\ ACC IS RIS IRRERR) C
NEHE A7t 25

BEEHE
AND  A[m] |ACC S5¥HEFMEes M “ 5”7 B85, SN ACC 1 z
OR A,[m] | ACC 5¥ R EfEas M “ B0 B85, Z5HRIMN ACC 1 z
XOR  A,[m] |ACC H¥E A% “ B B8, 45N ACC 1 z
ANDM A,[m] |ACC 5#UEAfgait “ 57 B85, RN 1 z
ORM  A,m] |ACC 5HIsfifEaii “80” 128, ZFIMANEBIEAiEH 1 z
XORM A,[m] |ACC 5¥URAAEFM “El” 185, AN EERMAMHE | 17 z
AND A, x |ACC 570l “ 57 85, #HMN ACC 1 z
OR A, x |ACC 5 Ry “B8” i85, 253 ACC 1 z
XOR A, x |ACC 5 RI¥f “al” is5, 255N ACC 1 z
CPL [m] | SEAE A A AU, 25 RN AR A7 it 2 1 z
CPLA [m] | SR A A U, 45 RN ACC 1 Z
BHEANER
INCA [m] | B, SR ACC 1 z
INC [m] | EBIERARAT %, &5 RN A7 1 2% 1 z
DECA [m] | EREE AR, RN ACC 1 z
DEC [m] | IR i A, 25 RN EAR A7 A 1 z
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HDLTEK#

BS86D20CA

20-Key ##5 A/D % Flash 2 /4]

BhiEAT 56 e mns
rEZiva
RRA [m] | B AF e —A00, 55N ACC 1 T
RR [m] | BAEFE AR, 45 RN BE A7 i 1 y
RRCA [m] | RGeS A B —Ar, 45 RN ACC 1 C
RRC [m] | A SR as A — L, 45 RNE AR A7 i 2% 1 C
RLA [m] | EAE A e A —100, 458N ACC 1 I
RL [m] | FARfE A LR, 45 RN EIR A7 i 2% 1 T
RLCA [m] | OB EAR A2 A B —r, 45 FRN ACC 1 C
RLC [m] | WA EAR A e L — 10, 45 RINEAR A7 i 1% C
N EpeS
MOV  A,[m] | K E A7 fE#8% 2 ACC 1 T
MOV  [m]A | ACC & EHlE A7 1k 5% 1 ¥
MOV A, x | B RIEE E ACC 1 "
g
CLR [m].i | I B e A7 6 2 1 47 1 I
SET [m].i | B A7 B A7 it 25 (A | x
L
JMP addr | LA B 2 7
SZ [m] | W REAEA 2N E, Wk F—%484 1% T
SZA [m] | B A7 2% R ACC, WMBENHEANE, ML T —4%HE4S | 1# ¥
SNZ [m] | a0 REAE A s AN E, WL N —%464 1 ¥
SZ [m]i | B BRI i AT, Mk~ —4484 1 ¥
SNZ [mli | WERBIEAAE B0 EE i AASRNZE, Bk~ — 4484 1% o
SIZ [m] | EBIEHAR A fias, WRLEFNE, WL N %464 1 T
SDZ [m] | U EAR s, ARG ANZE, WP %454 1 I
SIZA [m] ﬁi%&%ﬁﬁ%%&, Pt AN ACC, IREEFRAE, Tk L %
%44
U % e, B ON ACC, gERUONE, Y
SDZA (] ﬁg%ﬁgg%& NEAZT I ON WREFNE, Wk L *
CALL  addr | 7R 2 o
RET ITFFE IR [ 2 &
RET A, x | NTFREFIR[EL, R BREUN ACC 2 o
RETI MR TR [R] 2 G
TR
TABRD  [m] | BRHURFE DU ROM A%, JFi% 280 A7t #5 A1 TBLH 2 I
TABRDL [m] | BEHUER G (1) ROM N %%, FF3% BEHE 2% %A1 TBLH 2 ¥
ITABRD  [m] gﬁﬁg ;;;ﬂu; BEL?E, BLEURRE TR ROM N2, JFIEE St *
P84 TBLP , WEIURJE T ROM A%, JFI%E
ITABRDL [m] iz??;%ﬁ;%%%u iR ROM R O 2% £
HE#ks
NOP TR 1 .
CLR [m] | V& BREE A7 f 7 1 T
SET [m] | 2157 B 476 o 1 o
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BS86D20CA

20-Key #8#5 A/D % Flash % 5]

HOLTEK i ’

Bhias 58 e mms
CLR WDT |1& 5 F 10 2 i 4% 1 TO, PDF
SWAP [m] | AR it A I B R 2T, 45 RBNBIR ATl 1 G
SWAPA  [m] | S #BIRA7 25 1 = R0, 455N ACC 1 o
HALT N AR 1 TO, PDF

T LB TR S, AR AL S R AR BIBRAC R TG 2 A, WORBAT AR B, WA T — .

2 AEAHR A A2 PCL [ 20K 75 22 2 N R IT
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HOLTEK i ’

BS86D20CA

20-Key ##5 A/D % Flash 2 /4]

TRiESE
T RE$a 2 H R IR B RV [ i B s A i 7 ik . U I B A 2 A T
Sector 0 Z AL AIEHE A7 fif %5 Sector, §REFRA AT H A7 AR A 25 T 75
{ER A S0k, AU AT 544 Flash fAfias 2= A1 A, [FR AT 425 CPU i

170k
> N *E‘%\ =2 — [

BEREZHE

LADD  A,m]|ACC 5%ifrtgastiin, 255 aA ACC 2 Z,C,AC, OV, SC
LADDM  A,[m] |ACC 5HIRA-fE4sABM, 25 RN B A #% 2% | Z,C,AC, OV, SC
LADC  A,m]|ACC 5#dlifrtads. HarbrEMMN, 2HMA ACC 2 Z,C,AC, OV, SC
LADCM  A,[m] |ACC 58/ fkds . BAbrEMI, SRMANEITAMER | 27 | Z,C,AC, 0V, SC
LSUB A,[m] |ACC 5HURAFREZA, RN ACC Z,C,AC, 0V, SC, CZ

LSUBM  A,[m]

ACC SRR, 45 RN B 0 a4

Z,C,AC, 0V, SC, CZ

LSBC  A,[m]

ACC ¥ fittias . BEAAREARI, SR8 ACC

Z,C,AC,0V,SC, CZ

LSBCM  A,[m] |ACC H5#dlifrtas. A bR EMR, 2RMANEIEFEds | 27 |Z,C,AC, 0V, SC, CZ
LDAA [m] {%bngﬁ%ﬁﬁg)\ ACC M E I+, IR o c
JNBARAE G 25
BIBEE
LAND  A[m] |ACC 5¥dfafifkastly <57 i85, 453N ACC 2 Z
LOR A,[m] | ACC S ¥ fF i “ol” B85, 548N ACC 2 z
LXOR  A,m] |ACC 5#lfEffiantly “mul” 185, 4%l ACC 2 z
LANDM A,[m] |ACC 5¥dEfFttdefi “ 5”7 @5, REBANEEFEds | 2F Z
LORM  A[m] |ACC 5¥REfantly “80” i85, SN EdRFiGd | 27 z
LXORM  A,[m] |ACC 5¥dfikastly “ Rok” 258, 4RSI igas| 27 z
LCPL [m] | X EHEAA g as U, 45 BN s A7k o 2 z
LCPLA [m] | X AAAE AR U, S5 RN ACC 2 z
AR
LINCA [m] | HARAAER, 25 HIN ACC 2 V4
LINC [m] | IR A, 45 BN B A7 2% 2 Z
LDECA [m] | IEIRBARAAER, 2 FIN ACC 2 z
LDEC [m] | IREHE At o, 45 BB A7 o 2k z
L
LRRA [m] | B At ds a0, 550N ACC 2 &
LRR [m] | APt as A RN, 45 BN EHE A7k 2 2 G
LRRCA [m] |7 A AR AR R — A, 255N ACC 2 C
LRRC [m] | WAL R A SAAR — b, 5 RN EAR A A 2 C
LRLA [m] | Bl 7t 2 /8 — 100, S5 RN ACC 2 I
LRL [m] | BARAF A LR —Ar, &5 BN EAR A7 4 2 7
LRLCA [m] | RO EAR A A LR — 1, 45 N ACC 2 C
LRLC [m] | AL EAR AR AR 22—, &5 RNEAR A6 3% 2 C
BRI
LMOV  A[m] BEIE 155 ACC 2 I
LMOV  [m],A | ¥ ACC i% 2 Bs f7-k o 2 ¥
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BS86D20CA
20-Key #8#5 A/D % Flash % 5]

PERIEKiqhﬁ

B2 BiRR A
fIEE
LCLR [m].i |75 BR e A7l &% ) £ X P
LSET [m].i | B A7 A7 Gl s A it %
g
LSZ [m] | WEREAE A2 R, Bk~ — %484 2k I
LSZA [m] | KU RIS ACC, HIRNANT, WPKLF 44654 2¢ be
LSNZ [m] | 0 FHCGR AR A NE, WL T — 4454 S =
LSZ [m]i | QR BAEAAE AR i Ao, MBI T —5% 464 2 I
LSNZ  [m]i | MR A AT, WBkL F %154 2 *
LSIZ [m] | EHOBIR RS, WG RNE, W F— 4464 2 %
LSDZ [m] WG 5, WG RNE, B F 4464 2 %
LSIZA [m] ﬁ%gﬁgg% AR ACC, IMRERAE, Wk %
LSDZA [m] ﬁﬁ%ﬁiﬁgﬁ;gﬁjéﬁ LRI ACC, WREERNE, WH| -
TR
LTABRD  [m] |#HUE T ROM A28, Jfi% 2 ¥4 77k 25 A1 TBLH 3 X
LTABRDL  [m] | LR 5 B/ ROM 7¥, JRik B8 A7 21 TBLH 3 x
LITABRD  [m] gigﬁg%ﬁﬁigﬁ SRR E U ROM 2, IR E 3 %
LITABRDL [m] gf%;g%%iiﬁ PEUR R DU ROM A, JRIAE | =
HEHES
LCLR [m] | ¥ B HOHE A7 it 25 it %
LSET [m] | B A7 HHEAFif 2% it %
LSWAP  [m] | ScHO¥UiR A7 i MR BR G R, 48 MO B 7 bt 2 %
LSWAPA  [m] | ACHBURAFE IR I IR TS, S ACC 2 X
TE: I.X/\j:i;}%%ﬁ%%%é\ﬁﬁé, WA LR 25 R AW BB R R 3 AN, AR R AR, R M

.
2 ALY RS 4 2 B PCL 14 2644 7 55 3 AN RIS

Rev. 1.41

185

2025-02-21




BS86D20CA
20-Key ##5 A/D % Flash 2 /4]

HDLTEK#

BEEX

ADC A, [m] Add Data Memory to ACC with Carry

EER | B4R ARG SRNEs P2 DL R b AR,
SERAFTE RN

Dfeon ACC < ACC + [m] + C

ALY N DA OV. Z. AC. C. SC

ADCM A, [m] Add ACC to Data Memory with Carry

i 41 B P48 AR ARAE A . SR AR AR EALAE N,
g5 RAF RN € B4 2S -

DiRedoms [m] «<ACC + [m] + C

AL ¥R A OV. Z. AC. C. SC

ADD A, [m] Add Data Memory to ACC

&4 Ui V8 T BB A7t 2 A0 08 A AR
SERAFTEN R INE

Thaeon ACC < ACC + [m]

SR AL OV. Z. AC. C. SC

ADD A, x Add immediate data to ACC

R UL ¥ BMAR AL RIEE N, 25 RAT R B mas

P N ACC < ACC +x

AL YA OV. Z. AC. C. SC

ADDM A, [m] Add ACC to Data Memory

&4 Ui V8 T BB A7 A0 08 A AR
S5 AR € P EAR A48 -

hReRR [m] «<—ACC + [m]

SR AL OV. Z. AC. C. SC

AND A, [m] Logical AND Data Memory to ACC

EER | ¥ B B nde e BuE A E S N B I0E R S,
S RAFTHE RN

DieoN ACC «+ ACC “AND” [m]

S bR AL z
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BS86D20CA

20-Key #8#5 A/D % Flash % 5]

HDLTEK#

AND A, x
84 Ui
DIReRR
FAIY A

ANDM A, [m]

T2 UL

ThReFoR
A AR A

CALL addr
84 Ui

MR A

CLR [m]
841
ThieRR
SR AR 67
CLR [m].i
841U
DIRe RN

A AR A

CLR WDT
52 Ui ]

DIfedon

SRR AL

Logical AND immediate data to ACC

e oINS A BEE AN RV B AR S, 45 RAF TR BN -
ACC <+ ACC “AND” x

4

Logical AND ACC to Data Memory

W dia 8 HOR AT 2% N AR R s b R O iR S
S5 RAT TR B A 4%

[m] < ACC “AND” [m]

4

Subroutine call

TooaAF i P AR e bk TR, IR R R TG e 1
RGN —ADEPATH RS bk IR EAHERR, BB NIRE
Mok I NHTHIIE GRS ATRE R, B T IR & TS i
S ETRLA—A 2 R4 .

Stack «<— Program Counter + 1

Program Counter «— addr

¥

Clear Data Memory

KR e BRI N B E
[m] < 00H

x

Clear bit of Data Memory
e fa 2 BRI 2R | LN IS %
[m]i<0

e

Clear Watchdog Timer

WDT 528 B {5 hr &AL PDF A | 10 HAx &AL TO
HE.

WDT cleared

TO & PDF < 0

TO. PDF

Rev. 1.41
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HDLTEK#

BS86D20CA
20-Key ##5 A/D % Flash 2 /4]

CPL [m]
84 Ui

RN
FALEA A

CPLA [m]
4 )

IR
SRR AL

DAA [m]
4 ]

SR AL

DEC [m]
F84 Ui
ThfeFR
ALY VA

DECA [m]
84 Ui

RN
SR AL

Complement Data Memory

K fa g Bl A il o H & — AL BOZ 3
METMNT2 08072 1,

[m] < [m]

Z

Complement Data Memory with result in ACC

B fr e Bl A A AL BOE A &, AT 1320
5028 1, T4 RAAHAE IR BN as HAWE -k a P N &
AAZ

ACC«[m]

Z

Decimal-Adjust ACC for addition with result in Data Memory
W BUINEE i 8 R4 8 BCD (b #4 i3t ) 7.
WHRAR VISR T “9” 8L AC=1, 4 BCD % miIh
TR “67 , BIMERERFEAA; Qs YA rE K
T “9” 5 C=1, 4 BCD WHEEHHATH EMEMN “67 .
BCD #6452 F /2 R 4E 2 fbr EALHAT 00H, 06H,
60H B¢ 66H HIIMEIs 5L, ZiRAFEN B At de. A
RIFREAL C Z5m, FRFERELE BCD ALK T
100, FF 0] DAEAT XK FE -+ B ik is .

[m] < ACC + 00H &,

[m] < ACC + 06H &,

[m] « ACC + 60H 1§

[m] <~ ACC + 66H

C

Decrement Data Memory
K48 8 B A7 28 B 1
[m] < [m] -1

V4

Decrement Data Memory with result in ACC

KT BE A7 5 O N A0 1, SEEE SRl BN 4%
FFORFRG E B AP AR N EA

ACC «—[m] -1

V4
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BS86D20CA

20-Key #8#5 A/D % Flash % 5]

HDUEK?‘hg

HALT
52 Ui ]

RN

SRR AL

INC [m]
84Ul
UIReRm~
FALIY R VA

INCA [m]
4

ThRe#RoR
SRR AL

JMP addr
84Ul

ThRe#oR
SRR SAL

MOV A, [m]
F84 Ui
DieRR
FAIE A

MOV A, x
4 ]
ThReFIR
SR E AL

Enter power down mode

IEFR 22 ERE AT IR G R GEN i, RAM M7 28 1IN
BRFFEARAS, WDT tHEE A s s “0” , FiEhs
&7 PDF #8147 1, WDT i AR &L TO #4350,

TO <0

PDF « 1

TO. PDF

Increment Data Memory

e fa e Bl A s N B0 1
[m] <~ [m]+1

Z

Increment Data Memory with result in ACC

Wt E B AR N AN 1, G5 R IR] 2N E F O FF
1€ I BIE A7t As N B

ACC «+—[m]+1

4

Jump unconditionally

T T2 ) A5 T10 25 i E AR T R ik BRAR,

FEFP BT AR QR SR AT o 8T A LA i
WAHEN DRI, A DA 08 2 SRR 2.
Program Counter <— addr

x

Move Data Memory to ACC

He$5 2 BH A i 2 1 P9 2 21 1 BN s
ACC+ [m]

P

Move immediate data to ACC
K 8 RLAZ BN BN s .
ACC «—x

T
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BS86D20CA
20-Key ##5 A/D % Flash 2 /4]

MOV [m], A
84 Ui
DIReRR
FAIY A

NOP
EERITIG
RERIR
SRR E AL

ORA, [m]
841U B

The RN
SR A
ORA, x
R
RN

SRR AL

ORM A, [m]
841U B

ThRe RN
MR A

RET
RV

RN
AL A A

RET A, x
84 Ui

RN

A AR A

Move ACC to Data Memory

e BN IR A 2 2 2R E R BAE A A
[m] < ACC

P

No operation

TEAE, ETRFHAT T %L
ToHAE

T

Logical OR Data Memory to ACC

K SN rH R RO AN E 1Bl A7 ik 4% N A B
ERATI R BN s o

ACC <+ ACC “OR” [m]

Z

Logical OR immediate data to ACC

K R b W BEE AL EOP R Y, SRR RS .
ACC «+ ACC “OR” x

4

Logical OR ACC to Data Memory

Ko A7 A 35 58 B A o B Bt A RN 52 4R
SRR BAR AT 45 -

[m] < ACC “OR” [m]

Z

Return from subroutine

KR T AR A TP IR T R E R
T2 7 HH X E] A bk 4k 22 AT
Program Counter<—Stack

x

Return from subroutine and load immediate data to ACC

e HERR A7 A% P AR PP T B E R R HL R a8 BN T 7€ 1)
SEENE, R R HE ] b 2k S AT

Program Counter « Stack

ACC—x

.
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RETI
52 Ui ]

SR AL
RL [m]
RSIL
DifeRmN

SRR AL

RLA [m]
R4 B

RN

AL A A

RLC [m]
84 Ui

RN

A AR A

RLC A [m]

54U ]

RN

SR AL

Return from interrupt

FEAR A 17 B OB HOR LR EL I R R
EMI {7 EHr e . EMI 42 il h W E Be i 42 il . anR
FESUAT RETI 54 Z HIEAT TP ARBE R SL, U)X A v by
FE IR [B] 35 7 2 Hl A I

Program Counter «<—Stack

EMI « 1

p

Rotate Data Memory left

Retr e B A I N B 88 1A, HLER 7 AR 2158 0 4z,
[m].(i+1) < [m].i (i=0~6)

[m].0 <= [m].7

P

Rotate Data Memory left with result in ACC

e R e N AR 1460, BS 7 AR5 0 4L,
SERIEBI RN, MR E B A S A B R R A
ACC.(1+1) « [m].i (i=0~6)

ACC.0 «[m].7

T

Rotate Data Memory Left through Carry

W T 7 e A7 o 1 ) BRI AR B A28 1AL,
58 7 AL AR S BRI AL AR SR 25 0 47 .
[m].(i+1) <= [m].i (i=0~6)

[m].0 - C

C < [m].7

C

Rotate Data Memory left through Carry with result in ACC
KT B A7 o 0 N BRI AR S 4288 1 AL, 58 742
BARHERL AR & HR A HEALAR ERE2IEE 0 £, g Rix
ol R hnds, (EE4R 2 B A A7 ae N B IRIF A
ACC.(i+1) « [m].i (i=0~6)

ACC.0 < C

C «— [m].7

C
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RR [m]
84 Ui

RN

A AR A

RRA [m]

iz L]

e

SRR AL

RRC [m]
84Ul

RN

SR A

RRCA [m]

54U ]

RN

SR AR &7
SBC A, [m]

TRL UL

RN
SR AL

Rotate Data Memory right

e fa g B A A N B IR A RS 1AL HES 0 AAs 2
RV

[m].i < [m].(i+1) (i=0~6)

[m].7 <= [m].0

T

Rotate Data Memory right with result in ACC

R fa g B A N B IR AL 1AL, 56 0 A 2
5T AL, BALAIRAFINE RINGS, R 2 B A AR
BRFFAAL .

ACC.i < [m].(i+1) (i=0~6)

ACC.7 < [m].0

7

Rotate Data Memory right through Carry

W T e A7 o (0 N BRI AR S A 72 1 4L,
% 0 FLHUHEN bR & HIEA BB AR SR 256 7 £
[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
K di 0 B A7 i o 0 N BRI AR S A2 1AL, 28 0 iz
BARHERL AR & BRA I HEALAR SRS ISR 7 £, g Rix
o] Z2nas, AEEIR B A A S A B RFF AL

ACC.i < [m].(i+1) (i=0~6)

ACC.7«+C

C < [m].0

C

Subtract Data Memory from ACC with Carry

K BN AR I 2545 T8 B A7 A & 1) AV DU R AR R
SRR Bnas . WERES RN, CARELLIERR 0,
RZEEFRRNIESHK 0, CHEMBEEN 1.

ACC <+ ACC—[m]-C

OV. Z. AC. C. SC. CZ
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SBC A, x Subtract immediate data from ACC with Carry

R4 U ¥ BN 2 LRI A SRR B e, 85 RAF T RN
#ro WAREES AN, CHREMIGERN0, RZERNIESO,
CIrEALIEN 1.

DI doR ACC < ACC—[m]-C

SR A OV. Z. AC. C. SC. CZ

SBCM A, [m] Subtract Data Memory from ACC with Carry and result in Data
Memory

54Ut W RN Gk 2 48 E B A S N A LR AR B I
S5 RAF IRV BAEAT A% o WERE RN, CHREALIER N0,
RZARNIERK 0, CHEMBEEN 1.

DIReRoR [m] « ACC —[m]-C

MR A OV. Z. AC. C. SC. CZ

SDZ [m] Skip if Decrement Data Memory is 0

R KR MBIR A A N Ak 1, IR SN 0, A8 0
BN — %8S, BTHBAG N MRS S EREA
TR, FrUAIE 08 2 MR IR S IR A RAS
N0, WIFRFFARSHAT B —%1E 4.

RERIR [m] < [m] -1, W5 [m]=0 Bkt F—% ¥ 4T

SR S AL T

SDZA [m] Skip if decrement Data Memory is zero with result in ACC

54 Ui ] FeE B AR A AL 1, AW 0, an oy o Bk
N —2k48 %, WA RRAFE RN s, (B4 € BE /7 ik
N BEAZE . BTG T — MRS SEREA i
LR, BrRAis 48 2 N AR S . IR RAR 0,
TP QRBAAT T — k45 %o

ThRe#oR ACC «[m] -1, W% ACC=0 Bkid F—548 447

SR S AL G

SET [m] Set Data Memory

a4 Ui Ko fa & B A A R — BB 1.

DIReRR [m] < FFH

SRR E AL .
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SET [m].i
EiERe gL
DIREFRR
SR AL

SIZ [m]
841

IR
SRR AL

SIZA [m]
4

ThReFoR
AL A A

SNZ [m].i
HL UM

ThRe#on
A AR A

SNZ [m]
84Ul

The RN
MR A

Set bit of Data Memory
e & BAEAF AR 2 1 AL EALN 1.
[m].i<«1

x

Skip if increment Data Memory is 0

W da € BEEAFAE SN AN 1, HIETR SN0, #7500
B T — 5484 BITHUS N —MESI S ERIEA
TAR ], PrOAdE 0y 2 MBI . IR EIRA
N0, WIFEFPARSAAT — 2164

[m] «[m]+ 1, % [m]=0 Bkid F—%I5LIAT

P

Skip if increment Data Memory is zero with result in ACC
Yot E B AR AN 1, HIBREN0, Wiy o Ml
PR N2 IR S, WA RSPAFBI R NG, HE2R e
ARSI N EAZ . TR N MEOI S EORIRA
—ANEIEL TN, FTCAIR 0y 2 N AINAE L. WIRES
RAN 0, MFEFFHRBAAT T —2%HE2

ACC —[m] +1, IR ACC=0 Bkid F—%&F5 447

7

Skip if bit i of Data Memory is not 0

e & BAEAF AR 02 1 AL, A AN 0, MIREFPBkL T —
FIAPAT. HTHAS T MR S ERBA TR
A JI, PrRL R0 2 AR . fRESR Y 0,
TP QRBAT T — k45 %o

AR [m]i#0, Bk —f AT

7

Skip if Data Memory is not 0

o Bl AF A N B 2 ek, e T 5 A8 €
Bl faas N o FIWrR E APt s, A8 0, AR F Bk
PR PT. BTG N~ MES N S ERIEA D
AR AL, TR N 2 AN IR A . RS RN 0,
JURE PP AR EE AT T — 2% 4652

AR [m]£0, Bl T — K482 HUT

T
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SUB A, [m]
84 Ui

DRegoN
ALY N DA
SUBM A, [m]
54Ut B
Dfeon
S bR AL
SUBA, x
i 41 B
DiReon
AL AN IA
SWAP [m]
i 41 B
DifeRN
SR AL

SWAPA [m]
F84 Ui

RN

AL A A

Subtract Data Memory from ACC

e FOINAS IR N 2 25 98 52 OB A7 il s OB, R4 RAF
IR RN WEREGRN, CHELIERN 0, RZ4R
NIEEK 0, CHREABEN 1.

ACC «+— ACC — [m]

OV. Z. AC. C. SC. CZ

Subtract Data Memory from ACC with result in Data Memory
W FOINAS N B 245 2 Bl A il s B, a5 RAF I
T BWE A AS . WEREE R NT, CHRELLTERRN 0,
RZEERNIES 0, CHEMBEEN 1.

[m] <« ACC — [m]

OV. Z. AC. C. SC. CZ

Subtract immediate Data from ACC

B RINAS IR BRI R, 5 RAFIE At . R
RN, CHEAMIERN 0, RZEEFRAIES 0, CIrElr
WEN 1.

ACC «—ACC-x

OV. Z. AC. C. SC. CzZ

Swap nibbles of Data Memory

K4 2 Bl A A R 4 RLANS 4 G2 EAHAS #e
[m].3~[m].0 <> [m].7~[m].4

7

Swap nibbles of Data Memory with result in ACC

B E HHR A A AR 4 Ao v 4 AL EARASHe, PRI AR
AT R s HLAR 8 0 75 7 s 0 Bl R A AL
ACC.3~ACC.0 «— [m].7~[m].4

ACC.7~ACC.4 < [m].3~[m].0

T
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SZ [m]
84 Ui

The RN
MR A

SZA [m]
4 )

RN
A AR A

SZ [m].i
F84- Ui B

ThRe#oR
SRR SAL

TABRD [m]
F84 Ui

RN

AL A A

TABRDL [m]
84 Ui

RN

A AR A

Skip if Data Memory is 0

T8 B A N B 2 ek, R ME T 5 A TG E
HAHEATERR A PR E B BRI TR BN 0, &
N0, MREFEEE N —%8439dT. BTHRAE N —ME4
I 2 BRI — DS IRLT, FrCltia< o8 2 DN
e MBERAN 0, MBEFKEHAT T —FHHL.
R [m]=0, Bkid & —2%ESHAT

p

Skip if Data Memory is 0 with data movement to ACC

Retr e B A as WA BB Fonas, JEHIreE Bl /7
EARIINART R0, A0 NEkE F—2%484. HTH
B MR BRI DR AW, Frblitis 4
N2 HINTES . WRERAN 0, WFEFP4REEIAT R
— %L,

ACC «[m], f% [m]=0, Bkl F—%484HAT

p5

Skip if bit i of Data Memory is 0

e E B AR AR RN 0, HN 0, NIk T
—AES . MTHAE T MRS SERIA — MRS
JA, TSR 4 2 M BIRR 4. RERAN 0,
TP GRBAAT T — 2645 %o

WA [m].i=0, Bkid F—%Fa AT

P

Read table (specific page) to TBLH and Data Memory
K% Fa %0 TBHP A1 TBLP B4R (AR 7 A7 (18
SE L) A% 45 2 Bl A7 it e HoKe s 558 2 TBLH.

[m] « FRFPACRS (1R

TBLH « F2F A0S (=775)

T

Read table (last page) to TBLH and Data Memory

KRk F0 5T TBLP g iR 5 AR (e —00)
¥ 2 4 5 Bl A7t A B =7 19 2 TBLH.

[m] « FRFPAURS (1R

TBLH «— F2F A0 (=770 )

7
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ITABRD [m]

541 ]

MR A

ITABRDL [m]

4 9]

The RN

SRR E AL

XOR A, [m]
F84 Ui B

The RN
MR A

XORM A, [m]
F84 Ui

RN
A A A

XOR A, x
84 Ui
DIReRR
FAY A

Increment table pointer low byte first and read table (specific
page) to TBLH and data memory

B IR FaEHICT 1 TBLP, $£ A& 454 % TBHP #1 TBLP
PR RR FRARRD AR 15 (4852 00 ) A8 4552 M B A7 A 2 H.
K 71142 2 TBLH.

[m] — RS (fR71T)

TBLH «— &7 A0S (mT)

p

Increment table pointer low byte first and read table (last page)
to TBLH and data memory

IR TR EME T TBLP, KR IE TBLP Frig IR F
REGRTFT (e — W) B E 482 EIRAZ g a8 ok s
2% TBLH.

[m] — FEFAAD (RF7T)

TBLH « F&F A0S (=775 )

7

Logical XOR Data Memory to ACC

K SN (0 K A S RO A7 i 2 A R AR S B
GERAFI R BN s o

ACC «— ACC “XOR” [m]

Z

Logical XOR ACC to Data Memory

W RN A BAE AR R B A A A2 4 el
SRR EHE AT G

[m] < ACC “XOR” [m]

Z

Logical XOR immediate data to ACC

RGO EdE 5 BRI R L, FIRAPIE RN .
ACC — ACC “XOR” x

4
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I RIESEX
IR AR B A A il AE AR AT B A7 i 2% Sector 7 (1 HHE -

LADC A, [m]
RSIL

ThRe#oR
SRR AL

LADCM A, [m]
84 Ui

RERIR
FAEA A

LADD A, [m]
F84 Ui B

The RN
MR A

LADDM A, [m]
841

ThReFoR
A AR A

LAND A, [m]
84 Ui

RN
SRR AL

LANDM A, [m]
841 B

The#oR
MR A

Add Data Memory to ACC with Carry

KR g MR s . RN as N A LA bR B A,
LRI RN S o

ACC «—ACC+[m]+C

OV. Z. AC. C. SC

Add ACC to Data Memory with Carry

e da e BWE AR As . RGN B RERLAR S AR,
55 RAF TR R R E M BR A 4%

[m] <—ACC + [m] +C

OV. Z. AC. C. SC

Add Data Memory to ACC
W48 7€ BOBUEE A7l A5 A0 R ds N AR
SERAFTHE R I as

ACC « ACC + [m]
OV. Z. AC. C. SC

Add ACC to Data Memory

Hadi € HOBEE A7 it 25 A0 R N A,
S5 RAF TR E R A7k 35

[m] «~ACC + [m]

OV. Z. AC. C. SC

Logical AND Data Memory to ACC

e FOI0 A5 A B AN 2 B A s N B E RS
SERAFTHR RIS

ACC <+ ACC “AND” [m]

V4

Logical AND ACC to Data Memory

K45 2 Bl A7 25 N A A R s B 02 e S
LERAF TRV AF i 45 o

[m] < ACC “AND” [m]

Z
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LCLR [m]
84 Ui
DIReRR
FAIY A
LCLR [m].i
841
B8 [ N

SRR E AL

LCPL [m]
841U B

The RN
SR A

LCPLA [m]
841
DIReRIR
FAY ¥R A

LDAA [m]
84Ul

The R

SR A

Clear Data Memory

e R A N BT % .

[m] < 00H

5

Clear bit of Data Memory

Bt E BRI L LN EIS
[m].i<0

e

Complement Data Memory

Bt B2 A BOZ I,
METFMN 1A 0804 1.

[m] « [m]

Z

Complement Data Memory with result in ACC

e fa e Bl At s h i AL BOZ AR R, BT 1& 0
B0 AZ 1, S5 RABAFEUR] Ny B A 27 A7 4 1O N A DR EF
AR

ACC«[m]

4

Decimal-Adjust ACC for addition with result in Data Memory
B ZUngs i N ol BCD (b4 3k ) 5.
WRAR UL R T “9” 8L AC=1, Hi4 BCD 1A% 4
ATXHERIYALI “67 , HIMRPA AL CRFFAAE ;s an S = UL )
HKTF“9” 5 C=1, A4 BCD B HATH =PI “67 .
BCD #:#52fi F A2 fR4E 2 nas fAr E AT 00H, 06H,
60H B, 66H WIINEIZ 5, 4 RAFMBIEAE At . R
RibREAL C Z5m, FRIERELE BCD IFLZ R KT
100, I AT AEAT RO B2 -3 B iniizg &

[m] « ACC + 00H 1§

[m] < ACC + 06H &,

[m] < ACC + 60H &,

[m] < ACC + 66H

C
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LDEC [m]
EiERe gL
DIREFRR
SR AL

LDECA [m]
841

ThReFoR
A AR A

LINC [m]
84 Ui
DIReRIR
FAE A

LINCA [m]
841

ThReFoR
AL A A

LMOV A, [m]
84 Ui
DIReRIR
FAE A

LMOV [m], A
841
IReRmN
FAIY R VA

LOR A, [m]
841 B

The R
SR A

Decrement Data Memory

K fa 2 B A 25 I N B 1.
[m] < [m] -1

Z

Decrement Data Memory with result in ACC

W dia B BOR AT A AR N B0 1, JEEE AR BN ROk
FrRE BHR A A A B A

ACC «—[m] -1

4

Increment Data Memory

e fa g B A A N AN 1.
[m] <= [m] +1

Z

Increment Data Memory with result in ACC
e EHERAF AR N AN 1, G5 RAF IR RN & IF R EF
18 7E I BIR AT As WA A

ACC «[m] +1

V4

Move Data Memory to ACC

K fa g Bl A il A A A B 2 2 s b
ACC+ [m]

P

Move ACC to Data Memory

K BN RN 2 2 1 2145 8 Bl A7 it 2
[m] < ACC

T

Logical OR Data Memory to ACC

e SN T R RO AN E 1Bl A7 ik 4% N A B
SERAFIE BN s o

ACC «~ACC “OR” [m]

Z
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LORM A, [m] Logical OR ACC to Data Memory
R4 U P AFAESE E BE A7 A T R A S0 2% 12 4 5L,
e Qi GG R T
Dife R [m] < ACC “OR” [m]
ALY AN RIA z
LRL [m] Rotate Data Memory left
&4 Ui e EHURAF R NS AR 1 02, A 7 A EEE 0 AL,
haeon [m].(i+1) < [m].i (i=0~6)
[m].0 <= [m].7
SRR E AL y
LRLA [m] Rotate Data Memory left with result in ACC
EiERe il Wi Bl s N B LR 1A, HES 7 BRI 017,
SORIETI RN, TR E BUE A AR A B R FF AR
DI Rw ACC.(i+1) < [m].i (i=0~6)
ACC.0 «[m].7
SR S AL G
LRLC [m] Rotate Data Memory Left through Carry
a4 U W T B A7 o 10 N BRI AR S A28 1AL,
557 AL FR & IR A RO bR SR FHE 0 £z
Ui Rw [m].(i+1) < [m].i (i=0~6)
[m].0 « C
C < [m].7
SRR E AL C
LRLC A [m] Rotate Data Memory left through Carry with result in ACC
SRl Wt EHER A A N BRI B AR E AR 1 AL, 5874
BARHERL AR & BRAS I HEALAR ERE 2IEE 0 £, BArgh s
o] N as, AEEIE B A A S A B RFF AL
DIfeRn ACC.(i+1) < [m].i (i=0~6)
ACC.0 —C
C < [m].7
SRR AL C
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LRR [m]
84 Ui

RN

A AR A

LRRA [m]

iz L]

e

SRR AL

LRRC [m]
84Ul

RN

SR A

LRRCA [m]

54U ]

RN

SR AR &7
LSBC A, [m]

TRL UL

RN
SR AL

Rotate Data Memory right

e fa g B A A N B IR A RS 1AL HES 0 AAs 2
RV

[m].i < [m].(i+1) (i=0~6)

[m].7 <= [m].0

T

Rotate Data Memory right with result in ACC

R fa g B A N B IR AL 1AL, 56 0 A 2
5T AL, BALAIRAFINE RINGS, R 2 B A AR
BRFFAAL .

ACC.i < [m].(i+1) (i=0~6)

ACC.7 < [m].0

7

Rotate Data Memory right through Carry

W T e A7 o (0 N BRI AR S A 72 1 4L,
% 0 FLHUHEN bR & HIEA BB AR SR 256 7 £
[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
K di 0 B A7 i o 0 N BRI AR S A2 1AL, 28 0 iz
BARHERL AR & BRA I HEALAR SRS ISR 7 £, g Rix
o] Z2nas, AEEIR B A A S A B RFF AL

ACC.i < [m].(i+1) (i=0~6)

ACC.7«+C

C < [m].0

C

Subtract Data Memory from ACC with Carry

K BN AR I 2545 T8 B A7 A & 1) AV DU R AR R
SRR Bnas . WERES RN, CARELLIERR 0,
RZEEFRRNIESHK 0, CHEMBEEN 1.

ACC <+ ACC—[m]-C

OV. Z. AC. C. SC. CZ
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Subtract Data Memory from ACC with Carry and result in Data

LSBCM A, [m]

Memory

a4 Ui K BN G802 45 5 R A7 45 1 N 2 DL SRR bR ) S
S5 RAF RV BARAE A%« RGN, ChrBEALER N0,
RZEERNIESK 0, CHREMEEN 1.

UIReR IR [m] < ACC —[m]-C

SRR AL OV. Z. AC. C. SC. CZ

LSDZ [m] Skip if Decrement Data Memory is 0

=Rl W€ MBI A RS N AL 1, AR RN 0, A8 0
B N — %84, BTN MRS S ERIEA
TAR A, ProAtds oy 3 MABIKRE S . IR RA
N0, TREFPARSEAIAT T — 2% 154

RN [m] « [m] - 1, W [m]=0 Bkid F—4&48 44T

SRR E AL y

LSDZA [m] Skip if decrement Data Memory is zero with result in ACC

&4 Ui Wte e B A A AR 1, HIBR AN 0, Ay 0 Bk
N —2k48 4, HERRAFE RN, (B35 EBIE 7 ik
ANAEAZ BTG T MRS S EREA TR
A J, FrPAEE 08 3 AR S . RS RAN 0,
RE P 4R ZE AT T — 2K 484 .

RN ACC « [m] -1, W% ACC=0 Bkt F—%Fk 44T

SR E AL p

LSET [m] Set Data Memory

R Ko dia B HHR A A R — ML EALN 1o

DRe R [m] < FFH

SR S AL o

LSET [m].i Set bit of Data Memory

Rl o fia e B AF A 058 1 AL EALN 1.

P N [m].i« 1

SR EAL .
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LSIZ [m]
84 Ui

ThRe#RoR
SRR AL

LSIZA [m]
84Ul

RN
SR AL

LSNZ [m].i
841

RN
SR AL

LSNZ [m]
F84 Ui

RN
A AR A

LSUB A, [m]

Ci=ea L]

RN
FALEAR VA

Skip if increment Data Memory is 0

K E MBI A aR N AN 1, HWHES N0, A0
B T — 4R % BT HAS N — MRS S ERIEA
TIRA T, PTUAIR S 3 MRS . WIRERA
N0, MREFREHAT T 5452

[m] «[m]+ 1, #05H [m]=0 Bkid F—%454 AT

7

Skip if increment Data Memory is zero with result in ACC

Yo ta e BRI A 1, HIBORS N0, iRy o Ml
B T — 2474, BRSPS BNy, (H2iREH
AR N BN, HTBAE N MRS ZRIEA
—AEIEAL ], TR0y 3 MRS AR AS
RAN 0, MFEFPAREHAT T —2KHE2.

ACC «[m]+ 1, WHF ACC=0 Bkid F —%45PAT

7

Skip if bit i of Data Memory is not 0

FIWTHR E BRI EE i 6L, A AN 0, WIRERFEE T
—RIEPAT. BITHUS T MRS S EREA T
BN, FTCLEE 0y 3 N EIIAE 4. WRER N 0,
WFEFP 4K SEAT T — 2% 45 2o

IR [m].i0, Bhid R — 4R AT

x

Skip if Data Memory is not 0

TR IR AR KN B ekt , 5 X ER E AR E
HHEAL SR IR EBAE it as, H A0, NIRERF
B N — AR IAT. BT HAS T MRS S EORIEA
— AR, B AR08 3 AN EIIIFE . IR ES
R0, MFEFFARSAHAT T —%FE2.

IR (m]£0, Bkl T — 4R 4hdT

i

Subtract Data Memory from ACC

e FOINAS N B 2595 52 OB A7 il e OB, JR4RAF
JEIRINGS . ARG N, ChREALEERAN 0, R4,
NIEEK 0, CHREABEN 1.

ACC «— ACC — [m]

OV. Z. AC. C. SC. CZ
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HDLTEK#

LSUBM A, [m]
84 Ui

ThieRR
ALY VA
LSWAP [m]
F84 Ui B
TIReRIN

MR A

LSWAPA [m]
84Ul

RN

SRR AL

LSZ [m]
84Ul

RN
SR AL

LSZA [m]
F84 Ui

ThReFoR
SRR AL

Subtract Data Memory from ACC with result in Data Memory
e FOINAS IR N 2 25958 52 B A7 i s A 45 RAF TR
i KB Al e . ARG RN, C AR ELLIERR N 0,
RZEERNIES 0, CHEMBEEN 1.

[m] < ACC — [m]

OV. Z. AC. C. SC. CZ

Swap nibbles of Data Memory

W18 & TR A7 A% HOAR 4 A2 ANEr 4 AL AR A e
[m].3~[m].0 <> [m].7~[m].4

p

Swap nibbles of Data Memory with result in ACC

W da E BERAF AR IS 4 AL A0S 4 A7 BARSS #e, FRRE& IR
IR R s HLAR 8 0 75 A s 0 Bl R A2
ACC.3~ACC.0 <= [m].7~[m].4

ACC.7~ACC.4 < [m].3~[m].0

7

Skip if Data Memory is 0

e B A N B ettt XA ET B AR
HARAFMESR N . FIWTR E B AN B R BN 0,
N0, WFEFFEE T — %48 #4T. HTBAE N 1M ES
I 2 ZORFAN — 252, A LA R4 08 3 /A I
84 WRERAN 0, NWARFILEPAT T~ — K452
AR [m]=0, Bkid N —2%HHAT

7

Skip if Data Memory is 0 with data movement to ACC

Retr e A as WA BRI B RN e, JFAIBre e B
EARIIAN AT R0, A7 0 Nk T —2%4E4. BT
R MR S ERFA TR AW, Frilttds 4
N3 AR . WRERAN 0, MARFFIRSEPAT T
— %L,

ACC « [m], W3R [m]=0, Bkid F—2%454H47

P
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BS86D20CA
20-Key ##5 A/D % Flash 2 /4]

LSZ [m].i
84 Ui

ThRe#RoR
SRR AL

LTABRD [m]
84Ul

e

SRR AL

LTABRDL [m]
84Ul

RN

AL A A

LITABRD [m]

iz

RN

MR A

LITABRDL [m]

TR UL

MR A

Skip if bit i of Data Memory is 0

FIWrTE & B AR AR RN 0, HN 0, NIk T
—AES . MTHAE T MRS SEREA S
J, FrBLtR 4y 3 AN EIAE 2. WREE RAN 0,
TP QRBAT T — k45 %o

WA [m].i=0, Bk T —%F8SHAT

7

Move the ROM code (specific page) to TBLH and data memory
Y% Fa4N X TBHP #1 TBLP AT AR AR5 (14
JE I ) B A e Bl A7 s B 7 18 22 TBLH.

[m] « FEFPAURS (1R57)

TBLH «— F2F A0S (=775 )

7

Read table (last page) to TBLH and Data Memory

KR RSN TBLP Fria AR AR (BRJa— 1)
¥ 2 45 i R A7 il & HoKe &7 19#% 2 TBLH.

[m] « FRFPACRS (1R

TBLH «— F2F A (=775 )

T

Increment table pointer low byte first and read table (specific
page) to TBLH and data memory

H RS FREHIK Y TBLP, KRk Fa%EH % TBHP 1 TBLP
Frig R AT (FRE T ) B 248w MR A7 it 2
H¥ 5517 # & TBLH.

[m] «— FEFARRS (RFT0)

TBLH «— 70 (mT77)

7

Increment table pointer low byte first and read table (last page)
to TBLH and data memory

H RS FGEME T TBLP, KR I5E TBLP Frig IR F
RIDIEFT (HJa— ) BETaE MR ig a8 B =
4% TBLH.

[m] — FEFARD (RF1T)

TBLH «— &7 A0S (@)

e
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20-Key #8#5 A/D % Flash % 5]

LXOR A, [m]
84 Ui

RN
FALEA A

LXORM A, [m]
841 B

ThRe#oR
MR A

HOLTEK i ‘
Logical XOR Data Memory to ACC

i N B EHE A4 2 B EGR A7 28 ) 2502 B
RPN E RN .

ACC «— ACC “XOR” [m]

z

Logical XOR ACC to Data Memory

K SN (0 K AR E RO A7 i 2 A R R S B
SRR BR A7 45 -

[m] <~ ACC “XOR” [m]

Z
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HEER

WER, KERHNHREEMMENSE. B TXMEELHE T, =ERN,
%) Holtek M3l PASREU ST ARCA HIE A H

BERAE EIARN B I I PR, s AT 8E3% % Holtek PR R 2 U -

o BAMEE (BIWIIERT . BASH G AR )

o BRAEME S

o ZAHE R
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BS86D20CA
20-Key #8#5 A/D % Flash % 5]

HOLTEK i ‘

24-pin SOP (300mil) SMEZR~F

HHAAAAAAAAAR
24 13

A

12

:
v

EELELERERE

pags R~ (B{L: inch)
i FME | HAIE | BAME
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 0° — 8°
roa R~ (24I: mm)
aa= = =
& /ME | A E | B AME
A 10.30 BSC
B 7.50 BSC
C 0.31 | — | 0.51
c’ 15.40 BSC
D — | — | 2.65
E 127 BSC
F 0.10 — 0.30
G 0.40 — 127
H 0.20 — 0.33
a 0° — 8°
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BS86D20CA

20-Key ##5 A/D % Flash 2 /4]

24-pin SSOP (150mil) Mz R ~F
HAHAAAAAAAAR
24 13

A B

12

EEEEEEEELE

:
v i

sty Rt (B{L: inch)
v 8/ME | HAIE | SAME
A 0.236 BSC
B 0.154 BSC
C 0.008 — 0.012
C’ 0.341 BSC
D — | — | 0.069
E 0.025 BSC
F 0.004 — 0.010
G 0.016 — 0.050
H 0.004 — 0.010
o 0° — 8°
e R~F (B{L: mm)
&/MVE | HEE | BAME
A 6.00 BSC
B 3.90 BSC
C 0.20 — 0.30
C’ 8.66 BSC
D — | — | 175
E 0.635 BSC
F 0.10 — 0.25
G 0.41 — 1.27
H 0.10 — 0.25
o 0° — 8°
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FDUE£7$$

28-pin SOP (300mil) 5N R ~F
tHHAAAAAAAAAARR
28 15

A B

14

1
ALLLEELEELEELE

e

- R~ (B{L: inch)
s = =
/ME | HAE | B AME
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°
o R~ (24i: mm)
1= = =
B/ME | HENE | RAE
A 10.30 BSC
B 7.50 BSC
C 0.31 | — | 0.51
c’ 17.90 BSC
D — | — | 2.65
E 127 BSC
F 0.10 — 0.30
G 0.40 — 127
H 0.20 — 0.33
a 0° — 8°
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20-Key ##5 A/D % Flash 2 /4]

28-pin SSOP (150mil) Mz R ~F
fHHAAAAHAAAAAAAER
28 15

A

i 14
,,,,,HHH’E*HHHHHHHHHH

pegs R~F (B{I: inch)
e & /ME | BRI | BAE
A 0.236 BSC
B 0.154 BSC
C 0.008 — 0.012
c’ 0.390 BSC
D — | — | 0.069
E 0.025 BSC
F 0.004 — 0.010
G 0.016 — 0.050
H 0.004 — 0.010
o 0° — 8°
me R~ (#8: mm)
&/MVE | HAE | B A
A 6.00 BSC
B 3.90 BSC
C 0.20 | — | 0.30
C’ 9.90 BSC
D — | — | 1.75
E 0.635 BSC
F 0.10 — 0.25
G 0.41 — 127
H 0.10 — 0.25
a 0° — 8°
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