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TM52 5 eFOXXX FKJE
FeE R
\ Timer0 .
NEREF | RAM pi X SR
CPU iy e o TAEBEA | Timerl | UART Timera LVD | LVR
Timer2
SXT bk
. 4K~32K 256 e
m%%m H IAP, ~ ,525(? 72X A 8051451tk 15-bit 16 [ | 8 B
ISP,ICP 1024 FRC {2 ﬂi
2R
JENAP ISP HA&FXT Flash 287 [FR 7 174k 2
KRR R
R RAM 10 SAR i
P/N s PWM X LCD LED
e | W | am ADC | fré iils
Flash . 4Cx20S SPI
TVooer0Cs | ke | ass2 | a2 |aebitxe| 00| AN Lo MXOE ATy
64KB 8Cx16S 1’C
TAE IR KRG (Hz)
P/IN AR | i | 1840 | 2 - 297 [
Fre | sre | sre =1k 2 {2 SXT | SRC | EXT | FRC
TM52-eFOCS85 _ 11UA@5V | 14UA@5V
TM52.cF0cgs | 23755V | 3.5mA | 0.2mA [0.18mA WA@Y | 6UA@3V 32K | 80K | 16M [18.432M
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TMB52 55 eF0C86/85 & —NHT ), PR 1] 8051 2244, 5\l Fitbr#fE 8051 Fi5 2 4E 76 A e 2 19 8 £ 5 ML,
HARHE T 8051 AMFE I ThAe i, WA B M N, TM52 $AT18 4 LB S 1) 8051 2R RS 15 .

TM52-eFOC86/85 il i B2 pl 2 Fl D) REAE 05 1 b FR A B vy O PR R, BE AR I AR, R DLl gk N\ T 3%, B 46
64K/32K 71 [ Flash &7 171 #,4352 717 SRAM, MK & & A7 (LVR), (K H SRS (L VD), XU £h 44
B T/E#ER, 8051 brvfE UART Fl15E W] 28 Timer0O/Timerl/Timer2, SZist i+ 2% Timer3,LCD/LED HKz)
2,9 21 16 7 kb 58 FE VA H1 %%, 45 JEIE A 12 AR A (ADC), 2 41 21 il s 4% 5, 1°C/SPI &
RIS 110 52 B 28 (WDT) o B 1 5 AT S AR DI RE A, T T2 & T P i 7 S A8 72

RGHEA

TM52,4i0s EFOC86/85

Core / Memory Code Energy management Clock management
Fast 8051 CPU Core || Protection POR L Fxt J[ Festelock |
d [ SXT ] [ Slow clock ]
Flash Memory SRAM Bandgap LVR [ SRC ] Clock
64K/32K Bytes 4352 Bytes LVD RC divider

Peripheral Function

, Timer/Trigger Analog LCD/LED Serial Port 1/0 Ports
Timer0/1/2/3 12-bit ADC . UARTO GPIO Port
LCD Driver
: 45-channel 13 Bias UARTL 0/1/2/3/415
Real Time UART?2
Counter
16-bit PWM x 9 > External
Watgh Dog LED ISnPttla r/f;c(; Interrupts
Timer
. Touch Key MX: 8Cx8S
Pulse Width 21-channel DMX: 7x8 11C for Pin Reset
Counter X2 Writer
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1. ¥k 8051 844 Pl VLA A
o TRAPATLLAL S 8051 tRINfE
2. FLASH FEFPfiflas
e 64K 1 FLASH 27 17fifi % (TM52eF0C86)
e 32K 71 FLASH &2/ 17fifi % (TM52eF0C85)
o SIHFIAP
T2 PP O D) e
KRR 100K Kk
o ik 10 FFEIE IR R
3. Bt 4352 FF SRAM(IRAM+XRAM)
o 256 71 IRAM 7E 8051 Pyl At 176k f X
e 4096 7~ XRAM T£ 8051 #MH & # £24ifi X (FH MOVX 54 1£H)
4. ATh RGN pPRAY L HE
o PRISEIEFANE 1~16 MHz ik (FXT)
o R F A #F RC(FRC, 18.432 MHz)
i b4 F AR B 32768 Hz ffk (SXT)
o 1B 45 F N RC(SRC, 80 KHz)
o RGNIh ] LB 1/2/4/16 % TRAT
5. 8051 fpHEER 4% — Timer0/1/2
o 16 1 Timer0, 3 £F TOO iy H fibigeny 23 57
e 1617 Timerl
o 16 i Timer2, % £f T20 iy i fitidens 2 37 il
6. 1547 Timer3
o HEHFRIIEFAZR4h. FRC/512. 12 #H/2 Bk FRC/1024
o AT LR R L 65536/16384/4096/1024 T
7. UARTS
e UARTO, 8051 fx#f UART
e UART1, {¥3Z#f model F1 mode3
e UART2, {¥3Z#F model F1 mode3

M
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8. LA~ 16 ALE) PWM F & A%
o =164 PWM, HABMLIKEIAIHE (PWMO~PWM2)
o 16 i PWM, BEA LM FE T (PWM30~PWM35)
o PWM2 HFAE[X 5 il
9. SPI &[0
o EHUBAB MM A ik
o MR LT
o AT I BiAE AL R P 1% T
o flJEikF MSB 1 5tEk LSB 5t
10. 12C &0 (E/MD
11. 2 4 21 EEARERE (FTK)
12. 12 iz ADC . BF 42 AMEE RSB 5] AR 2 @iE AN HSE B E
o WIRIUEHIEIR (VBG): 1.22V @Vcc=5V~3V, 25°C
o PIFHEME IR 1/4Vcc
13. LCD #= il #&/5R 5 &=
e 4x20~8x16 LCD HxXzh4%
e 1/3LCD f)E
14. LED 5| #%/9K5)) 2%
o JHPEMEI (MX) : 8*8, 16 5lHl, % 64 15
o MUK (DMX) : 7*8. 6*7. 5*6. 4*5, 85|, K 56 /&
15. 14 R84 th Tt 4%
e Timer0/Timerl/Timer2/Timer3 7
e INTO/INTL T B&EHFMIK HE P iy
o Ui [11 0/1/2/3/4/5 5| JAIFE~FAR 4K A 7
e UARTO/UARTI/UART2 TX/RX ik
e ADC /fi 55  H y
o SPI il
o I°C ity
e PWMO/PWMI1/PWM2/PWM3 ik
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16. 5| B 7 Reke 4 LR/ B SN T I CPU MR
o BEANGIAIAT LLsE SOy W AN i 51 I it 51 B sE 0
17. BK 42 Ar4#2 1/0 5B
e CMOS H#E# % H
PR B R i
RALES LY RTTIN
S ERrn] LA Re/As
JT A 51 B8 B e FER (60mA @ VCC =5V, VOL =0.1VCC)
e LED #izUF COM 5| |ty A mE i (120mA @ VCC =5V, VOL =0.1VCC)
18. MK RC TG E 1M 2 ) 8%
e 400ms/200ms/100ms/50ms R i £ (175 |1 M AR I 3 I3
19. 5 M E L
o LHIEAfL
A AR 5] R AL
AERIE T IS AL
BA 2 AL
A A R AL
20. 16 A F A
o 4.38V/4.3V/4.14V/4.06V/3.9V/3.82V/3.66V/3.58V/
3.42V/3.34V/3.18V/3.1V/2.94V/2.86V/[2.7V[2.62V
21. 8 FAREEE AL
o 3.92V/3.68V/3.44V/3.20V/2.96V/2.72V[2.48V2.24V
22. 5 Fr IR TR
o PUBPRL /M B AR 2 2 PR AR 245 1 AR/ B 45 A
23. ALK 16 RLIEFA TR T e
24. FeiE 5k
o 8 fuFVLAsMIFRIEA: (hnifE 8051)
o 16 fUafeiLas FIBRIEDS
o 32 fii+16 hifRikad
25. FEARIGE /ICE #:0
o fiiff] P3.0/P3.1 5| i, P3.4/P3.5 5| i, Bk PO0.2/P0.3 5| il
e 5 ICP il 3L
26. BEFRABED
o fiiff P3.0/P3.1 5| I
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27. TAEHE
e VCC =23V ~55V @FSYSCLK=18.432MHz
e lcc<10uA @Vee=3V, Halt mode, LCD J& i, 0.5S M () i1 Hi i)
e ICC =11pA @Stop mode, VCC=5V
o lcc=4uA @Stop mode, V=3V
e lcc=180pA @Idle mode, V=5V
28. TAEREVEHE
e 40°C ~+105°C
29. BfFERA
e 44-pin LQFP
e SOP-28
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IC 5| HE

44 | P1.6/TKA15/ADC16/L.COM6/LLED6/COM6_SEG18/PWMO02
43 | P1.7/TKA14/ADC17/LCOM7/LED7/COM7_SEG19/PWM12

37 | P3.5/TKA08/ADC35/SEG5/TXDOC/SDA

36 | P3.6/TKA07/ADC36/SEG6/RXD1B
35 | P3.7/TKA06/ADC37/SEGT7/TXD1B

38 | P3.4/TKA09/ADC34/SEG4/RXDOC/SCL
34 | P2.0/TKBO0/ADC20/SEG8

40 | P2.6/TKA11/ADC26/SEG2/PWMO03
39 | P2.7/TKA10/ADC27/SEG3/PWM13

42 | P2.4/ITKA13/ADC24/SEGO
41 | P2.5/TKA12/ADC25/SEG1

/ N\
PWM11/COM5_SEG17/LED5/LCOMS/ADCI5/TKAL6/P15 [ 1 | @ | 33 | P2.1/TKB04/ADC21/SEGY
PWMO01/COM4_SEG16/LED4/LCOMA4/ADC14/TKAL7/P1.4 [ 2 | | 32 ] P2.2/TKBO3/ADC22/SEG10
COMB/LED3/LCOM3/ADC13/TKA18/P1.3 [ 3 | [ 31 | P2.3/TKB02/ADC23/SEG11L
COM2/LED2/L.COM2/ADC12/TKA19/P1.2 [ 4 | TM52eF0C86 [ 30 | P3.0/TKBO1/ADC30/SEG12/RXDOA/SCL
TXD2/COM1/LED1/LCOMI1/ADCI1/TKA20/P1.1 [ 5 | TM52eFOCS5 [ 29 ] P3.1/TKB05/ADC31/SEG13/TXDOA/SDA
RXD2/COMO/LEDO/LCOMO/ADCI10/TKB20/P1.0 [ 6 | | 28 | P3.2/TKAOO/ADC32/SEG14/PWM35
vss [ 7] [ 27 ] P3.3/TKA01/ADC33/SEG15/PWM36
SDA/PWM34/XIN/ADCO3/TKB19/P0.3 [ 8 | LQFP-44 | 26 | P4.4/TKA02/ADC38/RXDOB
SCL/PWM33/XOUT/ADC02/TKB18/P0.2 [ 9 | | 25 | P4.5/TKA03/ADC39/TXDOB
PWM32/ADC01/TKB17/P0.1 [ 10 | | 24 ] P4.0/TKA04/ADCA0/SCK
PWM31/ADC00/TKB16/P0.0 [ 11 | | 23 ] P4.1/TKA05/ADC41/MOSI
\ /

vee [12]

PWM2N/LLSEG7/ADC19/TKB15/P5.7 IE
PWM2P/LSEG6/ADC18/TKB14/P5.6 IE
TXDI1A/LSEG5/ADCO09/TKB13/P5.5 IE
RXD1A/LSEG4/ADCO08/TKB12/P5.4 @
PWM2N/LSEG3/ADCO07/TKB11/P5.3 II
PWM2P/LSEG2/ADC06/TKB10/P5.2 @
PWM2N/LSEG1/ADCO05/TKB09/P5.1 @

PWM2P/LLSEG0/ADC04/TKB08/P5.0 | 20
NSS/ADC29/TKB07/P4.3 | 21

MISO/ADC28/TKB06/P4.2 | 22
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SDA/TXDOC/SEG5/ADC35/TKA08/P3.5 | 1 u 28 | P3.6/TKA07/ADC36/SEG6/RXD1B
SCL/RXDOC/SEG4/ADC34/TKA09/P3.4 | 2 27 | P3.7/TKAO6/ADC37/SEG7/TXD1B
PWMO3/SEG2/ADC26/TKA11/P2.6 | 3 26 | P3.0/TKB01/ADC30/SEG12/RXDOA/SCL

SEG1/ADC25/TKA12/P2.5 | 4 TM52eF0CS86 25 | P3.1/TKBO5/ADC31/SEG13/TXDOA/SDA
PWM12/COM7_SEG19/LED7/LCOM7/ADC17/TKA14/P1.7 | 5 TM52eF0C85 24 | P3.2/TKA00/ADC32/SEG14/PWM35

PWMO02/COMS6_SEG18/L ED6/L COMB/ADCI6/TKAI5/PL.6 | 6 | | 23 | P3.3/TKA01/ADC33/SEG15/PWM36
PWM11/COMS5_SEG17/LEDS/LCOMS/ADCISTKALG/PLS [ 7 | [22 ] P4.4/TKA02/ADC38/RXD0B
PWMO1/COM4_SEG16/LED4/L COMA/ADCI4/TKA17/P1.4 | 8 | 21 | P4.5/TKA03/ADC39/TXDOB
COMB/LED3/LCOM3/ADCI3/TKA18/P1.3 [ 3 | 20 | P4.0/TKA04/ADCA0/SCK
COM2/LED2/LCOM2IADCI2ITKAL9/PL2 [10] SOP-28 19 | P4.1/TKAOS/ADCAL/MOSI
TXD2/COM1/LED1/LCOM1/ADCILTKA20/P1.1 [ 11 | 18 | P5.4/TKB12/ADCO8/L SEG4/RXD1A
RXD2/COMO/LEDO/LCOMO/ADC10/TKB20/P1.0 [ 12| 17 | P5.5/TKB13/ADCOY/L SEG5/TXD1A
vss [13] 16 | P5.6/TKB14/ADC18/L SEGE/PWM25
vee [14] | 15 | P5.7/TKB15/ADC19/L SEG7/PWM26
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Name In/Out Pin Description
Jit B Rk R 2R N, CMOS HE3 46 H B “Um AT 28 7 St AL AT 4R 1/ O iy
PO/P1/P2/P3/P4/P5 | 1/O S
INTO, INT1 I ANERAR HL S B BRI AR TN, 2 IR 1 L 2 A e i A N
RXDOA, TXDOA
RXDOB, TXDO0B I/0 | UARTO £z RH A gk £t 51
RXDOC, TXDOC
RXD1A, TXD1A .
RXDIB TXDLB I/0 | UARTL $ZRH A i £ 4 51
RXD2, TXD2 I/0 | UART2 22 HS0FH A izs £ ds 51
T0,T1, T2 | | Timer0, Timerl, Timer2 F/EiHE5! A
T2EX || Timer2 #hsffid & SN
T0O O | Timer0 i Hi kLA 64 fii
T20 O | Timer2 i HiFR LA 2 Hth
VBGO O | iy B v e iy 1
PWMO
PWM;\I;\,”I\D/Ivl\/MZN 0 |16 £ PWM #ith
PWM30~PWM35
ADO~AD41 I | ADC#A
e R
XCAPA, XCAPB || i i e A/ B HLG A FRL AR B B | T
COMO~COM7 O |LCDCOM %t
SEG0~SEG19 O | LCD segment %t
LCOMO~LCOM? O | LED HiPF#izl COM #ith
LSEGO~LSEG7 O | LED P segment i th
LEDO~LED? O | LED fisEREm s
MISO I/0 | SPI s N T 2, Bt dim i A T A BE R
MOSI 1/0 | SPI Hiafin i T EAUBL,  Hdadi N T MU
SS I | SPICHL A ML RSN, F T DAL
SCK 11O | F-T ML SPI B 8 H 55 A T AL 2RI i i
SCL I/0 | 1°CSCL
SDA I/0 | 1°C SDA
RSTn || AR R AN, o B ] e g o
X1, XO — | WARNEIRA R G A, T RS B (FXT 8 SXT)
VCC, VSS P | HIEH A G| RN by

DS-TM52eF0C86_85_S
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51 VL&
Pin #
g 51 A R Fidl % fi ,:!:, 8 a D‘ <DE 1% 5( E % o g
0 i
| |
1 P15 I/OHi-Z| e |0 |0 |0 |0 |0 |0 °
2 P14 I/OHi-Z| e |e| 0|0 |0 |06 °
3 P13 I/O|Hi-Z| @ |e|o| 0|0 |0 |@
4 P13 I/OHi-Z| e |0e| 0|0 |0 |06
5 P11 I/OHi-Z| e (0| 0|0 |00 0| @
6 P10 I/OHi-Z| e |0e|o |0 |0 [0 ]|0]|e T20
7 VSS P
8 P03 /O |Hi-Z| o | @ o|e ° e | Crystal
9 P02 1/0 [Hi-Z| o | ® oo ° e | Crystal
10 PO1 1/0 Hi-Z| o | @ ole °
11 P00 1/0 Hi-Z| o | @ oo °
12 VCC P
13 P57 1/0 Hi-Z| o | @ ° ole ° Reset
14 P56 1/O |Hi-Z| @ | ® ° ole °
15 P55 1/0 |Hi-Z| o | ® ° o|ofe
16 P54 1/0 |Hi-Z| o | ® ° o ofe
17 P53 1/0 |Hi-Z| o | ® ° oo °
18 P52 1/0 |Hi-Z| o | ® ° ofe °
19 P51 1/0 |Hi-Z| o | ® ° oo °
20 P50 1/0 |Hi-Z| o | ® ° ofe °
21 P43 1/0 |Hi-Z| o | ® oo °
22 P42 1/0 |Hi-Z| o | ® ofe °
23 P41 1/0 |Hi-Z| o | ® oo °
24 P40 1/0 |Hi-Z| o | ® ofe °
25 P45 1/0 |Hi-Z| o | ® o|ofe
26 P44 1/0 |Hi-Z| o | ® o|ofe
27 P33 1/0 |Hi-Z| @ || ® oo ° INT1
28 P32 110 |Hi-Z| @ || ® ofe ° INTO
29 P31 1/0 Hi-Z| @ |0 | ® o|o|e °
30 P30 1/O Hi-Z| @ |@ | @ o|o|e °
31 P23 1/0 Hi-Z| @ |0 | ® o|e
32 P22 1/O |Hi-Z| @ @ | @ ole
33 P21 1/0 |Hi-Z| @ [0 | ® ole
34 P20 1/0 Hi-Z| @ |@ | ® ole
35 P37 1/0 Hi-Z| @ |0 | ® o|o|e
36 P36 1/0 Hi-Z| @ |@ | ® o|o|e
37 P35 1/0 Hi-Z| @ |o | ® o|o|eo °
38 P34 1/0 Hi-Z| @ |@ | ® o|o|e o | TOO
39 P27 1/0 Hi-Z| @ @ | @ oo °
40 P26 1/0 Hi-Z| @ |@ | ® oo °
41 P25 1/0 Hi-Z| @ |0 | ® o|e
42 P24 11O |Hi-Z| @ |@ | ® oo
43 P17 I/O|Hi-Z| e |e|o| 0|0 |0 |e@ °
44 P16 I/O|Hi-Z| e |0 |0 |0 |0 |0 |e@ °
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v
kg A

1. CPU &>

K 8051 [IZEH),CiBESEATF R TFG . TM52 25 B G — AN 8051 A [ = 4R A fida il 2%,
A DUEFF RN G S B AR St 8051 it A B8 i I g . TMB2 R 51 g il # f b bR vk 8051 R & LA
1) 5E B 1) — EHIACHD, LA OR — A8 S A AR B A, LU R G877 i T RGEFE . CPU A% DG T
ALUFEFIRZESF(PSW), R N#5(ACC),B 27 f7-#% HEAR T £ (SP), Bl FR &t n e 11228 35 2 PRAL 2%, DA
B O [FIRFIR T BE 27 A7 %5 (SFR)

1.1 Efm2E(ACC)

B eIt T MRS K2 H ALU BE. RIMEE R ARy A 80 ACC AA I Rk Ny
TR Ao TEARSCRH, BN RN A ACC”, BFETR 4K . RN, IE WA FRFTR, B AR
WA AR BT KERIRS MR . Rinas 2 A RIEHMZEIZF N REE ., RME
M frae. ERAERZBEARNZEZ S PRI, Db B 18

SFR EOh Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
ACC ACC.7 ACC.6 ACC.5 ACC.4 ACC.3 ACC.2 ACC.1 ACC.0
R/IW R/IW R/IW R/IW R/IW R/IW R/IW R/IW R/IW
Reset 0 0 0 0 0 0 0 0

EOh.7-0 ACC:Ejfns

1.2 B H#(B)
“BYEF 72 Al ACC A2 3R W AHBLR), AT N 1 S5 . 2 A a iRt 1Rk elibRizda 2 3 =4
EEH. SN, e E— AN B ar iy R A H T WA 8051 (1484, MUL 1 DIV, 4
A Tenl (5 DL — AL 45 RAEREE BoXT T MUL F1 DIV 484 5 0 BUEX Mz HBUE A FB.
ex. DIV AB

HPATIZIEL A RIS EREL B LR R E B RAFEE A

SFR FOh Bit 7 Bit 6 Bit5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0

B B.7 B.6 B.5 B.4 B.3 B.2 B.1 B.0

R/IW R/IW R/IW R/IW R/IW R/IW R/IW R/IW R/IW
Reset 0 0 0 0 0 0 0 0

FOh.7-0 B:B & 174
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1.3 HERRFE4H(SP)

SP AL S HERTE ST . #4047 LCALL,ACALL Al PUSH 484 i HERR RS 260 1, BB AL it $as
Tk BIHEAR . AT RET,RETI FI POP 5 & MEAE 3 18 [FIFE 7 vH a5 MERR TR BT FR R 1.

SFR 81h Bit7 | Bité | Bits | Bit4 | Bit3 | Bit2 | Bitl | Bit0
SP SP
RIW RIW
Reset 0 | 0 | 0 | 0 | 0 | 1 | 1 | 1

81h.7~0  SP:MEkkig4%t:

1.4 HIEIE4H(DPTRY)

TMS52 % B A WA EIETRE, A1 L= MF I SFR #ihk. 524 DPTR K/ 16 A7, 4 D EdE TR
EF 25 A7 4% 8 71T (DPH) A 735 (DPL) . 1% DPTR F-T 16 {7 Huhik i) SR 47 B8 A7 B I #8745 ARG
B AVRAS TR B . B DPSEL 5 il {7 7o VFFRE A AR 6 75 M BE BE 4R &1 2 T 32E4T V) 46t

SFR 82h Bit7 | Bité | Bit5 | Bit4 | Bit3 | Bit2 | Bitl | Bit0
DPL DPL
RIW RIW
Reset 0 | 0 | 0 | 0 | 0 | 0 | 0 | 0

82h.7~0 DPL:#IEFesH %y

SFR 83h Bit7 | Bité | Bits | Bit4 | Bit3 | Bit2 | Bitl | Bit0
DPH DPH
RIW RIW
Reset 0 | 0 | 0 | 0 |0 | 0 | 0 | 0
83h.7~0  DPH: %% w17
SFR F8h Bit 0
AUX1 DPSEL
RIW RIW
Reset 0

F8h.0 DPSEL: %53 DPTR i #

. -
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1.5 BFREFPSW)

ZE 44 CPU Al ALU #/E S SR SE R,

2520 PSW HIFE 2 40 R s .

PR P&

e C | OV | AC #e C oV | AC
ADD X X X CLRC 0
ADDC X X X CPLC X
SUBB X X X ANL C,bit X
MUL 0 X ANL C,/bit X
DIV 0 X ORL C,bit X
DA X ORL C,/bit X
RRC X MOV C,bit X
RLC X CJINE X
SETBC 1

“O"FRIRIR ERIEF, 1 RIRAR SR B X FIRR S PRSI T HRAF R4 2R

SFR DOh Bit 7 Bit 6 Bit5 Bit4 Bit 3 Bit 2 Bit 1 Bit 0
PSW CY AC FO RS1 RSO oV F1 P
R/W R/W R/W R/W R/W R/W R/W R/W R/W
Reset 0 0 0 0 0 0 0 0

DOh.7 CY:ALU i bs

DOh.6 AC:ALU HBhdthidr

DOh.5 FO: 38 F IR A FH & s b &

DOh.4~3  RS1,RS0:(RS1,RS0) 1 N 2 i B 2 AR 2 A7 i A7kt DX

00:f7fi#[X. 0(00h~07h)
01:47fi# X 1(08h~OFh)
10:/7fi% X 2(10h~17h)
11: 47X 3(18h~1Fh)

DOh.2 OV:ALU i Hibr &

DOh.1 FL:8 F 48 F 2 e bR s

DOh.0 P& EAR & . BB T AR A I B S TR E R RIS 10 2 A MBEL.

PSW
Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bit1 | Bit0
R/W | RIW | RIW | R/IW | RIW | RIW | R/IW | R/IW
CY | AC| FO |RS1|RSO| OV | F1 | P
Register Bank 3
1Fh
1sn| RO R1| R2 [R3 | R4 | RS | R6 | R7
RS1 RSO Bank Register Bank 2
1 1 3 17h
10n[Ro|R1|R2 [R3 | R4 [R5 | R6 | R7
! 0 2 Register Bank 1
0 1 1 OFh
o8| Ro |R1 | R2|R3 | R4 [R5 |R6 | R7
0 0 0 Register Bank 0 n
Ro|R1|R2|R3| R4 |R5|Re | R °

00h
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2. HFhEs

2.1 MG B

Zt A —> 64K Bytes HIFEFAE6E#S, Al 708 128 TUFN 4K Byte [1If5 EA7fiG#y, Al /N 8 T,
2% EEPROM [Xi# (DCOOh~DFFFh) &y 1024 5. X THEF A48 MAE BAEMEEE, — A
512Bytes. Flash {X &ML THIERA FT 5 A6 WHRAMA ICE )5, FCOOh~FFFFh A
ICE fRE X, (5 R E4 INFOL~4 NRAIRE, INFO5~8 Tt FHEEBRFIE N . T2 A7 fde
X1 READ H @I “MOVC 54 RInsEEl. (5 BAF 4 X (INFO) (1 s B AT LU i “MOVX
A, @DPTR”E 4 & HL 5L o

64K Bytes 4K Bytes
TR A7t A% 15 BAFNE A%
0000h 0000h
INFO 1
01FFh
0200h
INFO 2
03FFh
0400h
INFO 3
05FFh
Program (MAIN) Memory 0600h
INFO 4
07FFh
0800h
INFO 5
09FFh
0AO0O0h
INFO 6
0BFFh
DBFFh 0CO00h
DCOOh % EEPROM INFO 7
1K ODFFh
DFFFh OEOOh
EOOOh INFO 8
Program (MAIN) Memory OFFFh
FFFFh

. .
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2.2 IAP BEF%&

Flash > ¥F IAP BOOT FZiIhfit. UBLE R P76t #5738 BOOT X5 APP [X, BOOT X A7k
B ORAP 0 ST R 7 AR 0S, APP X A JURT 4 S AR AR S . KB SFRRSTV DLkE RALEHIE
A& CrrE A, WDT EAESIIIER) « BOOT XA H OIS 147, BOOT X (1]
K/NEL R E CFGWH[L01RACE , E$ 5K, 7K 57t BOOT X,

% CFGWHI[1:0]=00b, K E BOOT [Xid, N L e fr/Fkra& >y 0000h.
% CFGWHI[1:0]=10b, % & 7K BOOT [X3iz, M b fr/iri &~ E000h.
W CFGWHI1:0]=11b, % & 5K BOOT [Xizk, N b & Ar/rhWria &y E800N.,

Program (MAIN) memory

[ 0000h Reset Vector
0003h
Interrupt Vector
007Fh
APP area
App area
58K Bytes
DCO00h
EEP like area (1K)
DFFFh
APP area
> E800H Reset Vector
E803H
BOOT area Interrupt Vector
5K Bytes E87FH
FBFEh BOOT CheckSum H
\_ FBFFh BOOT CheckSum L
FCOOh
ICE area (1K)
FFFFh

64K Bytes Program (MAIN) memory with 5K boot area

DS-TM52eF0C86_85_S 21 Rev 0.91, 2022/10/21




< -» +35F TM52eF0C86/85 #ik&+5

program (MAIN) memory

K 0000h Reset Vector
0003h
Interrupt Vector
007Fh
App area
56K Bytes
DCO00h
EEP like area (1K)
> DFFFh
EOOOH Reset Vector
EOO3H
Interrupt Vector
EOQ7FH
BOOT area
7K Bytes <
FBFEh BOOT CheckSum H
\ FBFFh BOOT CheckSum L
FCOOh

ICE area (1K)
FFFFh

64K Bytes Program (MAIN) memory with 7K boot area

DS-TM52eF0C86_85_S 22 Rev 0.91, 2022/10/21



f

‘U’ —+33 TM52eF0C86/85 ¥iksF

2.3 1AP #1E

eF1386 HAT«N LR IAP Thfe, FVFHIFE CPU 14T WIRMEER/ B AN B RINAF. i H]
IAP HAR, FTEEHEHBEEANTT. BRE, SRS A~  Flash {GRHE 0T #
BRFIF 15 NThRE. TES N IAP Z T, FF RSB LVR.

A7 IAP 5 AN A FFIET“MOVX @DPTR, AFEARIAISEI. [NAF IAP B ANTREHE K VCC H
J&, VCC>2.5V,

Y IAP BHERIS, SFRIAPWE/SWCMD 2Ll F ik &
SFR IAPWE

HN\ E2h f1 4Ch LU MAIN (3% EEP/APP) XIEFTE AN
5N E2h il BAh LLEH MAIN (26 EEP/APP) X33 #Ekk
HA ALh Al 4Ch ffifif INFO5~8 XIRFHEA

HA Alh fil BAh fiifig INFO5~8 X} Il

SFR SWCMD
5\ 65h Al A7h LU IAP MAIN (APP) [X 385 N/#Ekk
, APP [ APP [ ERSRea R
i I
i ABS B e S T (when Boot area 5K) INFO 5-8
FITRPR — — p— —
ol 5 | & 5 | BB g Lapﬁ% 5 | &
DCOOh-DFFFh 0000h-DBFFh ety 0800h-OFFFh
65, A7 65, A7
e i {475 Boot X % Boot X
E000~FFFFh [R5 {#i G4 2% | ES00~FFFFh [R5 B84 2%
"?;\;iYE E2,4C | E2,BA | E2, 4C E2, BA E2, 4C E2,BA | AL 4C | Al,BA

IAP 5 /#RAT R %A
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¥Rk EEP X1, DCOOh~DDFFh

ORL
MOV
MOV
MOV
MOVX

MOV
ANL

; AP example code
; need 2.5V < Ve < 5.5V

LVRCON, #10h
DPTR, #DCO0Oh
IAPWE, #E2h

IAPWE, #BAh

@DPTR, A

IAPWE, #00h
LVRCON, #0EFh

Disable LVR
DPTR=DCO0Oh=target IAP address

write any data to DCOOh~DDFFh

to page erase EEP-like area

from DCOOh to DDFFh

2ms H/W writing time, CPU wait

IAP write disable, immediately after 1AP write
Enable LVR

1% APP [X 1%, 0000h~01FFh

ORL
MOV
MOV
MOV
MOV
MOV
MOVX

MOV
MOV
ANL

; 1AP example code
; need 2.5V < Ve < 5.5V

LVRCON, #10h
DPTR, #0000h
IAPWE, #E2h

IAPWE, #BAh

SWCMD, #65h
SWCMD, #AT7h
@DPTR, A

IAPWE, #00h
SWCMD, #00h
LVRCON, #0EFh

Disable LVR
DPTR=0000h=target IAP address

Only takes effect at boot area

Only takes effect at boot area

write any data to 0000h~01FFh

to page erase APP area from 0000h~01FFh
2ms H/W writing time, CPU wait

IAP write disable, immediately after IAP write
IAP write disable, immediately after IAP write
Enable LVR

5 INFO5 [X 18, 0800h~09FFh

; 1AP example code
; need 2.5V < V¢ < 5.5V

ORL
MOV
MOV
MOV
MOVX

MOV
ANL

LVRCON, #10h
DPTR, #0800h

IAPWE, #Alh

IAPWE, #BAh

@DPTR, A

IAPWE, #00h
LVRCON, #0EFh

Disable LVR
DPTR=0800h=target IAP address

write any data to 0800h~09FF

to page erase INFO5 area from 0800h~09FFh
2ms H/W writing time, CPU wait

IAP write disable, immediately after IAP write
Enable LVR

DS-TM52eF0C86_85_S
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5 A\ EEP X1 DCOOh

; AP example code
; need 2.5V < Ve < 5.5V

ORL LVRCON, #10h
MOV DPTR, #DCO0Oh
MOV IAPWE, #E2h
MOV IAPWE, #4Ch
MOV A, #55h

MOVX @DPTR, A
MOV IAPWE, #00h
ANL LVRCON, #0EFh

Disable LVR
DPTR=DCO0Oh=target IAP address

write 55h to EEP-like area DCOOh
IAP write disable, immediately after IAP write
Enable LVR

5\ APP [X 0000h

; AP example code
; need 2.5V < V¢ < 5.5V

ORL LVRCON, #10h
MOV DPTR, #0000h
MOV IAPWE, #E2h
MOV IAPWE, #4Ch
MOV SWCMD, #65h
MOV SWCMD, #AT7h
MOV A, #55h
MOVX @DPTR, A
MOV IAPWE, #00h
MOV SWCMD, #00h
ANL LVRCON, #0EFh

Disable LVR
DPTR=0000h=target IAP address

Only takes effect at boot area
Only takes effect at boot area

write 55h to APP area 0000h

IAP write disable, immediately after IAP write
IAP write disable, immediately after IAP write
Enable LVR

H INFO5 [X1# 0800h

; AP example code
; need 2.5V < V¢ < 5.5V

ORL LVRCON, #10h
MOV DPTR, #0800h
MOV IAPWE, #Alh
MOV IAPWE, #4Ch
MOV A, #55h

MOVX @DPTR, A
MOV IAPWE, #00h
ANL LVRCON, #0EFh

Disable LVR
DPTR=0800h=target IAP address

write 55h to INFO5 area 0800h
IAP write disable, immediately after IAP write
Enable LVR

FZEL INFO5 [Xi#, 0800h

; AP example code

: need 2.5V < V¢ < 5.5V
MOV DPTR, #0800h
MOV X A, @DPTR

DPTR=0800h=target IAP address
Read data of INFO5 area 0800h

FLHCE X 5 0800h

; AP example code
: need 2.5V < V¢ < 5.5V

MOV DPTR, #0800h
CLR A
MOVC A, @A+DPTR

DPTR=0800h=target IAP address

Read data of Main area 0800h

DS-TM52eF0C86_85_S
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2.4 FLASH ICP =,

FLASH 774 28 1] LLE IS tenx £ BIBER 23 (TWR98/TWR99), 1% 75 55 £5 /b PU 2837 2 3% 05 Fr LAIE

THAE . R P ABLE B AR AR 1K) FLASH #E47 20 72 (7F HL S 4m B2, ICP), 3X L 5| 1A T A5 B 2 %

) R IEFE BB 3% o U AN B 0 v % 0 SR B A R 1 T S 5 M o6 AP WEk) . R 210

esre 5| AT DAHR i 08 S 2% A e sk AR A

R A R R
4-Wire VCC, VSS, P3.0, P3.1

INFO2 Bit 1 Bit0
0200h
CFGWH BOOTV
0200h.1~0 BOOTV: L H &7 [m &ik
00: 0x0000
01: 0x0000
10: 0XE000 (BOOT X1, 7K %)
11: OXE800 (BOOT [X 1 5K 7, BRik)

SFR 97h Bit7 | Bité | Bits5 | Bit4 | Bit3 | Bit2 | Bitl | Bit0
IAPEN/
SWCMD — IAPEN
RIW W R
Reset — 0

97h.7~0  IAPEN (W):
5 65h F1 A7h LIS APP X1 IAP 5 N/ (1E74E Boot [X ik B A REfE AEAE %K)

BNFABAE DLAE T VAP 5 ONMHERR . BRETE VT 1] 1AP 2 J5 SRR L R

97h.0 IAPEN (R): iZbrESR7 IAP A] LT 0] RS RE DT ] [N A7 B [X
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SFR C9h Bit7 | Bit6é | Bit5 | Bit4 | Bit3 Bit 2 Bitl | Bit0
IAPWE
IAPWE  I—XpWE | 1APTO
R/W R R
Reset 0 0
Coh.7~0  IAPWE (W):
5 NE2h Flach LUJEH 1AP APP XI5 N
5 NE2h FIBAh LA H IAP APP [X Ik 45k
‘5 NALh Flach LUJE A 1AP INFO5~8 XI5 A
5 NAlh FIBAh PLJEH 1IAP INFO5~8 [X 1545 [
BANHAECAZER IAP SR, #IUAPY [ 5 S BB
Coh.7 IAPWE (R):
0: 1AP 5 N/ DL 5 FR %% F
1: IAP S5 ON/ UL THT % e
Coh.6 IAPTO (R):
IAPEEI AR, MIAPHERS K AN AR E . MIAPWE = OB FH {5 B .
SFR EEh Bit 2 Bitl | Bit0
BOOTV RSTV BOOTVR
RIW R/W R R
Reset 1 0 0
EEh.2

RSTV: MG & (FEEMFNERINL EAEMNASERMEHERE)
0: EAzk&E = 0x0000
1: S i = 0XE800 or OXE000 (Fi BOOTV #5E)

EEh.1~0 BOOTVR: LHEfF&EEFE. Hik. M CFGWH.BOOTV jn#k
00: 0x0000
01: 0x0000
10: 0XE000 (BOOT [X 7K “#7)
11: 0XE800 (BOOT [X 5K =#7)
SFR F7h | Bit2 | Bitl
AUX?2 IAPTE
RIW RIW
Reset 0o | o
F7h.2~1 IAPTE: IAP S5 & | 14 5E I 28 {# fE

00: Z£H]

01: %5f¥ 0.8mS fil k& T B bR &, JF8 B 5 N RMBORES
10: %545 3.2ms fil kK& T IR AR, JRIB S N RIBCIR A
11: 545 6.4mS i KB T R bR &, FFEH B N RBOIRES
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2.5 BEFERR

YENPRAE 8051, 1%:Cs F [RIIT HA P B A AT B A7 i 2= (8] o N R0 £7-4if 25 (8] /i 256 771511 IRAM
Al SFR ZH Ak, 3@ = & T8 S0 i AT Ui ). AN AE i 25 17) i SR 1R #e L =1 4096
7 XRAM, 6 775 LCD RAM, 10 75 ICE RAM B2 TK RAM H fg 1 MOVX #5415 17 - INFO1~8
NS BAAERS, (BAEAEH TR A B 7 2

Internal External
Data Memory Data Memory
FFh 0000h INFO 1~4
(MOVX read available)
IRAM SFR ( Write Protection )
07FFh (System Reserved)
Indirect Direct
Addressing Addressing 0800h INFO 5-8
80h (MOVX read available)
OFFFh (IAP write ONLY)
7Fh
IRAM
E800h
Direct/Indirect XRAM
Addressing F7FFh
00h
F800h
TKA
F817h ITRIM RAM
F820h
TKB
F837h ITRIM RAM
F900h
TKA
F93Fh RAM
F940h
TKB
F97Fh RAM
FAOOh
ICE RAM
FAllh
FBOOh
LCD/LED
FB1Fh RAM

. .
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IRAM 37T 8051 WA AR 28] . A 256 471 IRAM A DL A S0k 1), (H)2 X
K 128 745/ IRAM 1] LUt B #: S hbviial . A VYN ] B3 -0 R A7 2841 Gl PSw §136) ,
‘BATM 00h 2| 1Fh S IRAM 5[], Hihik 20h £ 2Fh 16 77 IRAM (A& ] F-4k1 . IRAM
AT AR A7 25 B 7 HEAR

2.5.2 XRAM

XRAM fiiF 8051 AMHERE A7 fit 2% =M (Hhhk )N E800h % F7FFh). 4096 T XRAM HAgiET
“MOVX"F5 2 7L

2.5.3 SFRs

AR T RE B AF A (SFR) i IMliCs i T A M DhReR e, Flln1/ O sgl, ER#8A1 UART
BlE,  IXULE AR G EERAUE GRS S AL B 1 128 745, JEFE N 80h & FFh, f 14 4]
ArFHER) SFR X B RS AT N I )\ ML A 2 7] -4k, %t ACC, B 21788, PSW,
TCON, SCON %. H&[ SFR A7l Fhti. SFR &AL SR AT M 1 4 4% i)
AEAEAZ B . TM52 RFHd= 6| 2552 (L A hriE 8051 45 AN e B — it HAIS . R T hn
) 8051 SFR, 1%t i SLHL T &4MP) SFR, 1X48 SFR HFHC & A5 i %0 i MA T R4,
n ADC/LCD.

Internal Data Memory

Direct / Indirect Addressing 7Eh FFh
. . SFR
General Purpose RAM Indlre(;[éé\:ﬁ/:essmg Direct
( ) Addressing
30h 80h
TF | 7E [7D ] 7C 7B [7A| 79 | 78
77 176 [ 75| 74173 | 72|71 |70 2Fh
6F | 6E | 6D | 6C | 6B | 6A | 69 | 68
67 | 66 | 65 | 64 | 63 | 62 | 61 | 60 7Fh
5F [ 5E 5D | 5C [ 5B [ 5A [ 59 | 58
57 | 56 | 55 | 54 | 53 | 52 | 51 | 50
4F | 4E |4D | 4C | 4B | 4A | 49 | 48 i . AUX1
47 | 46 | 45 | 44 | 43 | 42 | 41 | 40 Bit Direct / Indirect F8h
3F | 3E [3D | 3C [ 3B [ 3A [ 39 | 38 . B Foh
37 |36 |35(34(33|32]31|30]| addressable Addressing
2F [ 2E [2D | 2C | 2B | 2A | 29 | 28 20h (SRAM) P4 E8h
27 [ 26 [ 25 | 24 123 | 22 |21 |20
IF[1E [1D | 1C[1B [ 1A |19 | 18 ACC EOh
17 |16 |15 | 14 [ 13 | 12 |11 | 10
20h OF |OE |OD | OC (OB | OA | 09 | 08 00h CLKCON D8h
07 |06 | 05| 04|03 | 02]01]|00 PSW DOh
Register Bank 3 1Fh T2CON_ | csn
18h . _ P5 Coh
Direct / Indirect P Beh
Register Bank 2 17h  Addressing P3 Boh
10h
IE A8h
Register Bank 1 OFh P2 AOh
08h Bit SCON | osh
addressable
Register Bank 0 o7 P 90
TCON 88h
00h PO 80h
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F8h
FOh
E8h
EOh
D8h
DOh
C8h
COh
B8h
BOh
A8h
AOh
98h
90h
88h
80h

DS-TM52eF0C86_85_S

< - >

= 5% TM52eF0C86/85 &
8/0 9/1 A2 B/3 C/4 D/5 E/6 F/7
AUX1
B CRCDL CRCDH CRCIN CFGBG CFGWL AUX2
P4 SIADR SICON SIRCD1 |SITXRCD2 BOOTV PWRCON
ACC MICON MIDAT EFTCON EXA EXB
CLKCON |PWMPRDH |PWMPRDL UART1CON|UARTOCON| TKPINSB2
PSW PWMDH PWMDL UART2CON| LVRCON | TKPINSB1
T2CON IAPWE RCP2L RCP2H TL2 TH2 EXA2 EXA3
P5 TKPINSAO | TKPINSA1 | TKPINSA2 | TKPINSBO | ATKCHAO | ATKCHAL | ATKCHA?2
IP IPH IP1 IP1H SPCON SPSTA SPDAT LVDCON
P3 LXDCON | LXDCON2 TKTMRL | TKCON2 | ATKCHB1 | ATKCHBO
IE INTE1 ADCDL ADCDH TKCHSB TKCON CHSEL ATKCHB2
P2 PWMCON |PINMOD10|PINMOD32 |PINMOD54 |PINMOD76 | PINMODE | TKCHSA
SCON SBUF SCON1 SBUF1 TKCON3 [PWM2CON| PWMIDX | PWMEN
P1 PORTIDX OPTION INTFLG INTPIN SWCMD
TCON TMOD TLO TL1 THO TH1 SCON2 SBUF2
PO SP DPL DPH INTPORT | INTPWM PCON
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3. RHEERALAME A A

s AR LVR AR EAEI (LVD) ThfE. SFR LVRCON 1] LLik#% 8 4% LVR, SFR LVDCON #J
PLIEFE 16 27 LVD. SFRPWRSAV {750 LVR Ihig, 1 FEFR.

SFR =N =X A . -
BEB —URPD TPWRSAV] LVRS | (LVR) e LA
0 X 000 ON LV Reset 2.24V
0 X 001 ON LV Reset 2.48V
0 X 010 ON LV Reset 2.72V
e 5 0 X 011 ON LV Reset 2.96V
oLzl Sy 0 X 100 ON LV Reset 3.2V
0 X 101 ON LV Reset 3.44V
0 X 110 ON LV Reset 3.68V
0 X 111 ON LV Reset 3.92V
0 0 000 ON LV Reset 2.24V
0 0 001 ON LV Reset 2.48V
e e T T
A 0 0 100 ON | LVReset32v |= 17 58uA@SV
15 AR ' %1k 55uA@5V
0 0 101 ON LV Reset 3.44V
0 0 110 ON LV Reset 3.68V
0 0 111 ON LV Reset 3.92V
et i 0 1 XXX
23 PR . 0 XX ON POR 2.3V 165UA@5V
FHF RN 0 1 XXX OFF ) 7 14uA@5V
17 1 1 0 XXX %1k 11uA@5V
SFR F7h | Bit5 |
AUX?2 PWRSAV
R/W RIW
Reset 0 |
F7h.5 PWRSAV: 45 H k= 3 1l 15
0: NEH

1: 4, 7F IDLE/HALT/STOP Kixl F25H LVR
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SFR BFh Bit 7 Bit 6 Bit 5 Bit 4 Bit3 | Bit2 | Bitl | Bit0
LVDCON | LvDM LVDO | LVDDBS | LVDPD LVDS

RIW RIW R RIW RIW RIW RIW RIW RIW
Reset 0 0 0 0 0 0 0 0

BFh.7 LVDM: A 5L
0: 4 VCC<LVDS i LVDIF=1 f1 LVDO =1
1: ¥4 VCC> LVDS I} LVDIF =1 fl LVDO =1

BFh.6 LVDO: i A i

BFh.5 LVDDBS: & E &%+
0: 25H 1. ffige

BFh.4 LVDPD: A& AL R
0: ffige 1. Z:H

BFh.3~0  LVDS: 1/ &AMk
0000: # LVD #E AN 2.52V
0001: # LVD ¥E N 2.62V
0010: ¥ LVD BtE N 2.74V
0011: # LVD &N 2.86V
0100: ¥ LVD % & A 2.99V
0101: ¥ LVD & E X 3.1V
0110: ¥ LVD % & A 3.23V
0111: ¥ LVD & & N 3.35V
1000: ¥ LVD % & A 3.48V
1001: ¥ LVD % & X 3.6V
1010: ¥ LVD % # N 3.72V
1011: # LVD % & N 3.84V
1100: ¥ LVD # & A 3.96V
1101: ¥ LVD % E N 4.08V
1110: ¥4 LVD % & X 4.2V
1111: % LVD % &N 4.32V

SFR D6h | Bit 4 Bit2 | Bitl | Bit0
LVRCON LVRPD LVRS
RIW RIW RIW RIW RIW
Reset 0 0 0 0

D6h.4 LVRPD: k& &AL D)L £
0: ffigE 1: 2H

D6h.2~0 LVRS: {&HL &AL DAL
000: ¥ LVR % &N 2.24V
001: ¥ LVR % &N 2.48V
010: ¥ LVR & &N 2.72V
011: ¥ LVR % &N 2.96V
100: ¥ LVR & &N 3.20V
101: K LVR & & A 3.44V
110: ¥ LVR & & 4 3.68V
111: K LVR & E A 3.92V
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4. BAL

Zots A IR R AL 7. B R AL (POR), AN 5| BB AL(XRST), B 4F A7 (SWRST), & 1 142
i} 28 42 A7 (WD TR) AU B B B A7(LVR) . CFGW &l ZAiThit. BA7)5 SFR AZIR [0 FERAE .

41 EHEEAL

R E AL, R R B AR EADIRAS, BET 40mS 0 TR SR 5 A Flash (8¢ s AN 775 R4k CFGW
FhBEHEEMNASED N CFGW)., FHEN T E VCC 5] IR B i 2800 VSS -,
ARG T 2.3V,

4.2 ANERE| IR AL

AN IE A RSP A 2. RSTn 5T B FF 2 /DA SRC I8 B B0 F R AE . AR
5| I A1) L CFGW fHRE/2A 1L

4.3 WAL

WA E A 2B E R 56h 5 N SFR H) 97h kbR = A

4.4 B ER REAL

WDT i th S04 SFR F7h Sfedzsiil. WDT ] SRC /A THE k. B rE e 8 B UIE 17 722
RS I AN Rk iE AT 8 1k . B T 140 e i 25 vas tH s B ml i@ i WDTPSC SFR 32 Y. WDT H
CLRWDT SFR B & 75 % .

45 {KBEEA

o R LVR DhAE. CFGWH A LAIEHE 8 2% LVR.

SFR D6h | Bit 4 Bit2 | Bitl | Bit0
LVRCON LVRPD LVRS
RIW RIW RIW RIW RIW
Reset 0 0 0 0
D6h.4 LVRPD: & H & A ) REE %
0: ffifE
10 %M

D6h.2~0 LVRS: {&HL K& A DAL
000: ¥ LVR % &N 2.24V
001: ¥ LVR % &N 2.48V
010: ¥ LVR & &N 2.72V
011: ¥ LVR % &N 2.96V
100: ¥ LVR & &N 3.20V
101: % LVR & E N 3.44V
110: ¥ LVR & &N 3.68V
111: % LVR & N 3.92V
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SFR 94h Bit5 | Bit4 |
OPTION WDTPSC

RIW R/IW
Reset 0 | 0 |
94h.5~4  WDTPSC: & | 14 5 i 2% T 2 3 o 1) dok 4%
00:400ms WDT i H %
01:200ms WDT 3 H %
10:100ms WDT ¥t %
11:50ms WDT i H %
SFR 95h Bit 7
INTFLG
RIW
Reset
95h.7 LVDIF: A& B A bR &
HAEEEE . S/TW H 7Fh 5 N INTFLG PLUFFRiZAr & .
SFR 97h Bit7 | Bit6 | Bits5 | Bit4 | Bit3 Bit2 | Bitl | Bit0
SWCMD /SWRST
R/IW W R/W RIW
Reset — - 0
97h.7~0  SWRST:5 A 56h L= E 8 A
SFR F7h Bit7 | Bit6
AUX2 WDTE
RIW RIW RIW
Reset 0 0
F7h.7~6  WDTE: & JJEm 23 E A i
Ox: & [ 1052 I 8 & A7 5% 1]
10: &1 e i g8 AL T I Bh M2 e i =0T (8, 25 N M5 b2 45 4 X 4 1
11: Bl ME 28 B A0 in 4 )8 A
SFR F8h Bit 7
AUX1 |CLRWDT
RIW R/W
Reset 0
F8h.7 CLRWDT: & LIERRAE 10 5E I 25 HIW H Zh7E — A0 B &k e

-
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5. BYehE A TR

5.1 PR

B A RN B R G . FEISATI, P o] DLE AT WA 22 p el i 8 2R . & nT DLGEFERR
PL1,2,4 8% 16 FORBh o045 8s o PRE bl FXT (PG i 9R,1 ~ 16 MHZz)k FRC (18.432MHz). 1% H

BT DLGE H SXT (185 #i 9k, 32 KHz) 2l SRC(123# N & RC, 80 KHz). HReM R UAIE i xUa & SO
P Eh ) CPU B 4T3

BTG %A EE AR, 80 KHz [ SRC 1E1T. SIW MiZIEMIIE 20 s Tl ., &%
EH) Voo FOUFS FEE S R A RE T, ERAKEN T, 18MHz )RS ph iR 5 5
Vee>2.3V,

120 B NN IR 28 ZE R 3 XIXO 51, & HCHR T A58 L B (A 15 5 . IR i F e il
— AL R B A S AR B R T R Ay . TR AR U BRI R 3 A% T DA VS Y 1~16
MHz. 78PN 18R 25 H ReEH 32.768 KHz [ £ 4%

CLKCON SFR il R4 4 1) 1IEH81T. HIW BIBHET SIW 35 K B iZ a5 Ees. SIW HREAER
B 20 ORI R SR AR B AR R SO R AP R, T AAAEE NS STPFCK=1 &
SELFCK=1. ZWFEHIXA SFR I —IkKH 5 —"MMi.

R A E AR Fsys MBI BP D1 ¥ 31 FXT, F P ROZIZHE LR D Rk
1. %% FCKTYPE (D8h.6)

2. “EfF 2ms HE| FXT fRzfae

3. ¥ ® SELFCK (D8h.2)

» WDT TIMER3
STPPCK (D8h.4) —] >
SRC 0 SLOWCK IDL — TIMERO
0 TIMER1

SXT Divide —
1 > oats N SYSCLK TIMER2
g FASTCK |, ADG
! ’_C—/ UART
FRCF =—&3»{ FRC <
SCKTYPE 2 pp
(D8h.7) SELFCK L
(D8h.2) oL >—> CPU
CLKPSC
xi X — (D8h.1~0)
0sc
x0 [XJe—
STPFCK
T (D8h.3)
FCKTYPE
(D8h.6)

Note: 7 CLKPSC #K, ##1@m thlj# A Rt #.2 Fi, B EF17 16 T (RAD o FFig 2y
AP-TM52XXXXX_01S A7 AP-TM52XXXXX_02S 7 & G 11 #1195 2 1
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CLKCON (D8h)
SYSCLK bit7 bit6 bit3 bit2
SCKTYPE | FCKTYPE | STPFCK SELFCK
Fast FXT 0/1 1 0 1
Fast FRC 0/1 0 0 1
Slow SXT 1 0/1 0/1 0
Slow SRC 0 0/1 0/1 0
Fast type change 0/1 0&~>1 0/1 0
Slow type change 0&->1 0/1 0 1
Stop FRC/FXT 0/1 0/1 0>1 0
Switch to FRC/FXT 0/1 0/1 0 0>1
Switch to SRC/SXT 0/1 0/1 0 1250
SFR F6h Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bitl1 | BitO0
CFGWL FRCFE
R/W RIW
Reset - 1 - r -7 -7 -7 -1 -
F6h.6~0 FRCF: FRCHIZH %
00h= ALK AR, TFh=A1% i .
SFR D8h Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bitl | Bit0
CLKCON | SCKTYPE | FCKTYPE | STPSCK | STPPCK | STPFCK | SELFCK CLKPSC
R/IW R/W R/IW RIW RIW R/IW R/IW R/IW
Reset 0 0 1 0 0 0 1 | 1
D8h.7 SCKTYPE: & #h A, %A A Ge7E e 0 (SELFCK=1) K 2035
0:SRC
1:SXT
D8h.6 FCKTYPE: PR #h 51 . %A1 K Ge7EAS i 0 (SELFCK=0) K 4%
0:FRC
L:FXT
D8h.5 STPSCK: & 1 LAfE PD=1 J5{FIL12R % (Halt/Stop =%l
D8h.4 STPPCK: ¥y 1,451 UART/Timer0/Timerl/Timer2/ADC 7£ %% PR 20 i i 4 o
D8h.3 STPFCK: ¥y 1,45 1 PJemsf s DT 28 12 /23 PRSI L g o
AL B AE NS B U AR
D8h.2 SELFCK: RSt #piii$t . Mhfr R A Y STPFCK=0 A4 1] LAt
0: 2 i
Loy A
D8h.1~0 CLKPSC: &% 44y 45 2%

00: R LI Pl 2 PRAZIS B ER DL 16

O1: RGN Pl 2 PR/RIN B R LL 4
10: RGN PRSI B R DL 2
11 R GE iR PRSI B R DL 1

. .
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5.2 #AERA

XA A VYRR R ARBIMR Y E SONFE PRI B 21847 1) CPU. 188 i SCv g i
PIOEFEIZAT I CPU. 4 R GEH Bt B2 LI, DO FE LA

FREFGEL B E PCON H[ IDL A7 o BRsl g i Bh i m] 15 B N 7E 25 N R 1 R GEi B,
(NS I B 4 FRR DT . AE 2SR SR ,CPU HENBEAR, 17 F 4Nl & (R i k. £ CLKCON SFR
H (1) “STPPCKf7 1] LA B it — P PR N R I f . S STPPCK=1,Timer0/1/2,ADC F
UART 7 2 AR IS 1 B2 1 R G B AR A B T34 H . '] LLUB L 3 E CLKPSC SFR
FEAR R GERT B ARSI . 75 PR X 3 I 2 A B A R 110 R il

{Z 1B ¥ B PCON A1) PD Ak N o IX PR aQAE AR v [ 8051 J& ATl ()« s il 7Ef5
1EREEC B T WDT B8 e] eI s HoAth B g i B3 1k o 452 1A% 2R DLE R 52 A7 B 5| AT SR 45 R

ek 2 T % B PCON ) PD 7 i CLKCON i) STPSCK firif N . ZEE =T, fr
A phEEIE, EMEERT Timerd F1 WDT, MIEAT 1Al RE4L TIT RS . s nT Ul &
fr, Bl BIMEEEEL Timer3 HH Wk 221k,

ZEIIE INTn 512K P HAZme B D a8 A H e B e vkt g 1k /8545, (INTn=0 and Exn=1,n=0,1,9)

SFR 87h Bit 1 Bit 0
PCON PD IDL
R/W R/IW RIW
Reset 0 0
87h.1 PD: fZ LAz, W R 1 HE S I 5
87h.0 IDL:ZS A, TSR 1 3 N 25 A .

SFR F7h | Bit 4 |

AUX2

VBGOUT

R/IW

R/IW

Reset

0

F7h.4

VBGOUT: VBG HiJEHiH & P3.2

0: &M

1. B, MBI VBGEN=1 (AEh.1)
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SFR D8h Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bitl | Bit0
CLKCON | SCKTYPE | FCKTYPE | STPSCK | STPPCK | STPFCK | SELFCK CLKPSC
RIW RIW RIW RIW RIW R/W R/W RIW
Reset 0 0 1 0 0 0 1 | 1
D8h.7 SCKTYPE: & #h A, %A A BeAE B 20 (SELFCK=1) i 2%
0:SRC  1:SXT
D8h.6 FCKTYPE: PR #hE 1 . %A1 A Ge eS8 23 20 (SELFCK=0) i 2%
0:FRC 1:FXT

D8h.5 STPSCK:i&® 1 LAE PD=1 J5{F 1180 % (Halt/Stop HE=fHHi)
D8h.4 STPPCK:i%Jy 1,45 1 UART/Timer0/Timerl/Timer2/ADC £ 4% R 45 2 (1) i 4
D8h.3 STPFCK: 1Ky 1,15 1L R Ay LATT 4412 /2= IR T e 7 o
ZAL N BELEAR B 20 AR
D8h.2 SELFCK: &Gl #hiik . Az HAE 2 STPFCK=0 4 mJ LA 2z,
RN RPN
D8h.1~0 CLKPSC: &SI 4f ) 5l 4%
00: R Ge I} o A& BRI B e LA 16
01: RGEHT i 2 RS T R LA 4
10: RGN B PRSI B R DA 2
11: KRG Bh o PRSI BRER DL 1

ﬁ.
= =

=

/;
/;
/;

FE
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6. AR

A 14 RGO e S5 M . BT 1 AR R T DA S RS UM CPULE A 51 B a]
DA IR RS el CPU. 15 #EsCAT i1 Time3 FI5| b rrsa i, AN P Wi #0E B O g
BEHIAL. ANE B W ERESEHIALE 0 I8 1, W R 3 B AR R W br & . i m B AAR
HHIRWT

Vector Flag Description
0003 IEO INTO #1305 e Wy (rT AR i 45 1 E/ 87 45 451 2X0)
000B TFO Timer0 77
0013 IE1 INTL AR50 5] e W (rT AR i 4 1 E/ 87 45 451 2X)
001B TF1 Timerl i
0023 RI+TI & 1 (UART) H i
002B TE2+EXF2 Timer2 i
0033 - {584 9 ICE B f5 H
003B TF3 Timer3 7
0043 ool e | POMO~PORTS 4 )y P45t (T LA 11
)
PINOIF~PIN7IF |+

004B LVDIF LVD ¥t

ADIF
0053 TKIFA ADC/fil 545 Al B H

TKIFB
005B  |SPIF+WCOL+MODF| SPI H ¥

RI1+TI1 N
0063 RIZ+ T2 & [1(UART1/UART?2) ik

MIIF
006B TXDF, RCD2F, | I’C il

RCD1F

PWMOIF, PWML1IF o
0073 wwnmmwmmFPWM°3¢%
) BRI AR &

6.1 FMT{E BRI SE =]

IE A1 INTEL [1J SFR e s W& 75 i CPU #2455 . IP,IPH,IP1 1 IP1H [ SFR ¥ ik Se 2k .
Hh T 2 AR 55, 75 A (R BRI S 4 0 v T e AR A IR 55 o SR (R B8R s e ST 0 140 v I 0 AR 45
B W SRR AR 55, L BT 2 BT AR S5 5E o W SR EARAR S 4 rh Wi TE 4l AR 55 e A5 Lk T AR T
A TR S o 2438 1 T &G ORI Bt 45 L R AE S 2 1 v BT 4 2 5 il o

6.2 XTHETEFIIEN

EHEN TR, B TS QB N 4T PUSH, POP [ SFR A B PSW 4, 5 —L8HKZE 5| 1)
SFR 7 iZ N\ PUSH POP #4751, W1 PORTIDX 1 PWMIDX, LA 4 o i iy 5 5 X 6 SFR 7]
BEIE A — B S, 54 PWMDH, PWMDL, PWMPRDH 5{ PWMPRDL Jy 16 7 #:4E, F&F1E
AR 5N, B %58 0 kA A k. R ANAE 2 IX 2L 16 A2 SFR H:[A] & A A k.
T o T P SRR e SFR S . A 5 i AR S (415, 16 £ PWM period 5 duty 35, 2
WRTE FFE 7 W E B EEE, s e S R, LB T BE R A R A
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SFR A8h

Bit 7 Bit5 Bit 4

Bit 3

Bit 2

Bit 1

Bit 0

IE

EA ET2 ES

ET1

EX1

ETO

EX0

R/IW

R/IW RIW RIW

R/IW

R/IW

RIW

R/IW

Reset

0 0 0

A8h.7 EA: R b5 B 4 )
0: 25 F Fir A3+ iy
LoAEAN v T I 3 L A b s s A6 5 e A L
ET2:Timer2 = Wr{f G 4% il
0:25F Timer2 = I
1: 0¥ Timer2 b
ES:tf LI (UARTO) H b7 a8 fE 425 il
0:2% ] & 1 (UARTO) 1 17
1: o 5 I (UARTO) H 7
ET1:Timerl = Wr{f G i
0:22F] Timerl = I
1: 0% Timerl b
EXL:INTL 5| 0 A 7 452 1/ 45 A X ndie g 36 s 4 o
O:ZE A INTL 5] A W A 452 1h /327 452 A e ndie i
LA INTL 5B A1 1L/ 2 s A Qe i, AN EA R 0 B0 1R ] A5 1E /387 {5 455 2 o it
CPU.
ETO:Timer0 H {5 fig
0:2%5F Timer0 H
1: 0 Timer0 Ho I
EXO:INTO 5| Ji0 A 7 1452 11 /87 45 e X mdie iR 156 s 42 o)
O:Z5FH INTO 5| JJi Wiy A2 1/ {52 455 2 ndie i
LASVF INTO 510 A= 1/ s AU i, AN EA O 0 B0 18R] A 1/ 5 A5 = mie g
CPU.

A8h.5

A8h.4

A8h.3

A8h.2

A8h.1

A8h.0
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SFR A9h Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
INTEL | PWMIE I2CE ES2 SPIE ADTKIE | LVDIE PCIE TM3IE
R/IW RIW R/W RIW RIW R/W R/W RIW R/IW
Reset 0 0 0 0 0 0 0 0
A9h.7 PWMIE: PWMO~PWM2 ki {ifE
0: 25 PWMO~PWM?2 ik
1. fo¥F PWMO~PWM2 il
A9h.6 I2CE: 1°C (master/slave) H W7 {d fg
0: 25 1°C interrupt
1: 2 I°C interrupt
A9h.5 ES2: Serial Port (UART1/UART?2) Hibifiifg
0: %5 Serial Port (UART1/UART2) il
1: fo¥F Serial Port (UART1/UART2) i
A%h.4 SPIE: SPI HIKif#i A
0: 2%F SPI ik
1: oY SPI ik
A9h.3 ADTKIE: ADC/fih 5 12 B v W7 4 4% i1
0:25 1] ADC/fii i 44
1: fo 4 ADC/fih #5547 4
A9h.2 LVDIE: LVD ki fiifig
0: Z:H] LVD interrupt
1. J0¥F LVD interrupt.
A%h.1 PCIE: Port0~Port5 5| il L P25 1k w7 i i
0: Z5ff] PortO~Port5 5| i H 745 44,
1: Y PortO~Port5 5| il F 725 fk, o i
A9h.0 TMB3IE: Timer3 H 07 {5 i 4 ] A1 2 5% A5 X e gt

0:2% ] Timer3 b A 27 152 455 = i filg
LAoVF Timer3 Hir Al & (E A iE, ik EA 2 0 b2
CPU.
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SFR B9h Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
IPH PT2H PSH PT1H PX1H PTOH PXOH
RIW RIW RIW RIW RIW RIW RIW
Reset 0 0 0 0 0 0

SFR B8h Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
IP PT2 PS PT1 PX1 PTO PX0
R/W RIW R/W RIW RIW RIW RIW
Reset 0 0 0 0 0 0

BOh5,B8hS  PT2H,PT2:Timer2 fF Wi 5 4%, (PT2H,PT2)=

00:0 K (F AR S 2K)

01:1 %%

10:2 %%

11:3 (it se )
Boh4,B8h4  PSH,PS:H: LI(UART)FR WAL S 24 . & Xt k.
BO9n3B8h3 PT1H,PT1:Timerl fRWse 4z, =& X k.
B%h2B8h2 PX1H,PXL:INTL 5| i rfie st & X k.
BOn.1,B8h.1 PTOH,PTO:Timer0 W se Zedal. & X k.
BOh.0B8NO  PXOH,PX0:INTO 5| I i fe se gzl . s X b

SFR BBh Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
IP1H PPWMH | PI2CH PS2H PSPIH |PADTKIH| PLVDH PPCH PT3H
RIW R/W R/W RIW RIW RIW RIW RIW RIW
Reset 0 0 0 0 0 0 0 0

SFR BAh Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
IP1 PPWM P12C PS2 PSPI PADTKI | PLVD PPC PT3
R/W R/W R/W RIW R/W RIW RIW R/W RIW
Reset 0 0 0 0 0 0 0 0

BBh7BANT  pPPWMH, PPWM: PWMO~PWM2 il de gzl & X b

BBh6BANG  P12CH, PI2C: 12C (Master/Slave) i sEZedzstl. & X L

BBhSBANS  pS2H, PS2: Serial Port (UART2) Hrikifsededssml. & Xk

BBn4BAN4 - pspIH, PSPI: SPI it s ghdiil. & Lin b

BBh3BAh3 PADTKIH,PADTKI:ADC/fith 4% 5 v Wit e gz il . & S b

BBh2BAh2 PX2_9LVDH, PX2_9LVD: #M INT2~INTO 5] i1 LVD il s g dzsil. s 3Lk
BBh1BAhL PPCH,PPC:uii 1 0~5 5| I Hi P A8 b Hp e Je e gzl . e S b

BBhOBANO PT3,PT3:Timer3 HIil e izl & Xin k.
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6.3 BB LVD H it

SR W ELFE INTO~ INTL A1 Port0~ Port5 5| AT A8 4k K. INTO~INTL £l Port0 ~ Port5 ) 5]
AR At B 5 B R M BE T RS . INTO AT INTL g 8051 At fih 2 F) T P H BRI HSF . Port0
~Ports5 5| IEH B 10 IREFESK . 5 K ge@E Lt PINMOD10 / PINMOD32 /
PINMOD54 / PINMOD76 #ATXE . AXRFEAEE, HS I 7%, PINMODE 15| I o ff fg
wWH.

PCI
P571F

P5.7 X F— x _>7| __________ }

|

_ ¥ PCIF |

P57 pin change ena.ble — : : - INTERRUPT

L __ _

EA

Po.7X—

[ L) > smorwakewr
P07 pin change enable
L]

PO7IF
P17IF
P27IF
P37IF
P4TIF
P10IF P57IF

PORTIDX

PIN7IF

PLOX}—

\_‘

P10 pin change enable

P0.3 ZI— X POOIF
_>— PO3IF P10IF
P20IF PINOIF
P03 pin change enable P30IF
H P40IF
' P50IF
PORTIDX
Po.1 X }F— x
_l__>— POLIF PO3IF
P01 pin change enable
POOIF
x P171F
P0.0 g'—
_>— POOIF
POO pin change enable —,_ P10IF
P27IF
PCIF
P20IF
P37IF

INTLX}— _\\
P30IF
P45IF

EX1

: P4IFE
wool— | o —
: P5IF
EXOJ }
P50IF
71 A0 e D e

YE QIS INTn 51 B2 F P Bz e BE Dh g Ja 1, USE F JeiZdE N\ Stop/Halt 53X (INTn=0 and Exn=1, n=0~1)
YE R PCIF=1, NS okt NAF /g 5 P RLAEE A7 1B R HTEBR PCIF,
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-p') —+3iE TM52eF0C86/85 Fi#%+
SFR 88h Bit 7 Bit 6 Bit5 Bit4 Bit 3 Bit 2 Bit 1 Bit0
TCON IE1 IT1 IEO ITO
R/W R/W R/W R/W R/W
Reset 0 0 0 0

88h.3 IEL: AN R W LINTL 51 B #S bR &
WET HW R 2] INTL 5] B A E EXL N 0 8% 1.
FE AT T IR 55 1, 2 B 5 o
88h.2 ITLAMEB AT 1 43 fr
O HL A8 2 (Pl &) I INT L 5| Bl
LR B A B GL i ) B9 INTL 5]
88h.1 IEQ: #hEBH T O(INTO 5| )i i b i
WET HIW K] INTO 51 FEU i, ANE EXO N 0 8% 1.
FE AT IR 55 1, 2 8 B 5 o
88h.0 ITO: 75 M7 0 #2147
O HL A8 20 (HE P ik &) Y INTO 5| Bl
LR BRI R GL i ) B9 INTO 5]

SFR 85h Bit5 Bit 4 Bit 3 Bit 2 Bit 1 Bit0

INTPORT P5IF P4IF P3IF P2IF P1IF POIF
R/W R/W R/W R/W R/W R/W R/W
Reset 0 0 0 0 0 0

96h.5 P5IF: P5.7~P5.0 5| il AR L 1A%, 5 0 &Rk P5.7~P5.0 5 il B P A5 {b it b
96h.4 PA4IF: PA.7~P4.0 5| A FARLTENR, 5 O &R P4.7~P4.0 51 IFE~FAR AL AR
96h.3 P3IF: P3.7~P3.0 5| [ HL A2k bR, 5 0 ifRR P3.7~P3.0 5| [l Ha P54k b
96h.2 P2IF: P2.7~P2.0 5| MR LENR, 5 0 JfFk P2.7~P2.0 51l i P24k 1A
96h.1 P1IF: P1.7~P1.0 5| M AL jERR, 5 0 iERR P1.7~P1.0 5l Ha P54k bR
96h.0 POIF: P0.7~P0.0 5| Al PR L 1EAR, 5 0 J&F& PO.7~P0.0 51 I HE~FAR L AR

SFR 95h Bit 7 Bit 1

INTFLG PCIF
R/W R/W
Reset 0

95h.1 PCIF: PortO~Port5 3| [ H1 45 1k it bk
L6 3 PortO~Port5 5| il A4k HIL ARy R vrhiel B 10, diEseE 1.
S /| W A LL'E 0 Ki&ERR T A 5l I E b kR & (PortO~Port5) , ] LAiER: PINOIF~PIN7F
A1 POIF~P5IF.
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SFR 96h Bit7 Bit 6 Bit5 Bit4 Bit 3 Bit 2 Bit 1 Bit0
INTPIN PIN7IF PINGIF PINSIF PIN4IF PIN3IF PIN2IF PIN1IF PINOIF

R/W R/W R/W R/W R/W R/W R/W R/W R/W
Reset 0 0 0 0 0 0 0 0
96h.7 PIN7IF: Px.7 5l ARAG RS, 5 0 35Kk Px.7 51 P A2 ifEAs

5 (x) B PORTIDX E X

96h.6 PINGIF: Px.6 5| i HL AR (b AT, 5 0 T KR Px.6 5 B S A8 (b b
5 (x) B PORTIDX E X
96h.5 PINSIF: Px.5 5| i B8 SEAR AL AR, 5 0 T KR Px.5 5 i B AR (b b
5 (x) B PORTIDX E X
96h.4  PINAIF: Px.4 5l RS, 5 0 kR Px.4 51 IIH-P A8k bR
5 (x) B PORTIDX & X
96h.3 PIN3IF: Px.3 5| I HLFA L iR, 5 075k Px.3 5 B HL AL bR
5 (x) B PORTIDX & X
96h.2 PIN2IF: Px.2 5| I H AR L RS, 5 0 5k Px.2 5| B P AR L AR
5 (x) B PORTIDX & X
96h.1 PINLIF: Px.1 51 R PR (LR, 5 0 7Bk Px.1 51 -FAR b bR
5115 (x) B PORTIDX & X
96h.0 PINOIF: Px.0 5] ffl P (L ERR, 5 0 KR Px.1 51 BT 281k bR
51145 (x) B PORTIDX & X
SFR A8h Bit 7 Bit 2 Bit 0
IE EA EX1 EXO0
RIW RIW RIW RIW
Reset 0 0 0
A8h.7 EALL F I3 g4z i)
0:25 F i+ by
L:AEAN w7 3 o L A AN e 4 s A A i 2 1
A8h.2 EXL:INTL 5 0o e A4z 127 52 455 e R A e 4
O:Z5FT INTL 5 Ji e bofr 452 1 /38 452 A5 2 nsie i
LAOVF INTL 5] JEIeb A4 b/ B B U i, AN EA A O Bl 1, AR AT AAAEE 1E /387 45 A i et
CPU.
A8h.0 EXO:INTO 5| Ji5 - i A4z 1127 52 455 X R A e 5

0:Z5 1 INTO 5 A0 e W7 52 L/ 2 fe A5 e gt

L:A0F INTO 31 s (b A, A% EA N 0

CPU,

DS-TM52eF0C86_85_S
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< -» +35F TM52eF0C86/85 #ik&+5

y

6.4 7 PRI e R R A b

/‘El‘ﬂﬁiﬁﬁﬂzﬁﬁﬁE@qﬂ%ﬁﬂ%@%,i‘z%%%%ﬁ\qﬂWﬁﬁ‘é&(lxufxoﬁn EA AL BN 1 LA ST
FINBAM L DI RE . BT A B o vV B W (51, 5 B 2% A 425 SPIL AT UART), 7] LUK CPU M IA
PO . 5 ]ﬂ%ﬂzuﬁﬁi SERIFEN AW IR S AR o A IR S5 ARk [F] 5, “IDL(PCON.0) X & J5 1)
RS K AT

MOV
INST. PCON, H/W INTERRUPT RET NX1
CODE #01h FORCE NOP ,  SUB-ROUTINE INST.
syscL [T UL~ ﬂﬂﬂﬂﬂﬂﬂﬂﬂ- ------- JUuHUUuUy -
IDLE |
P3.2
EA=EX0=1,P3.2(INTO0)Z= jR 5 = i B 1 o iy
SFR 87h Bit1 Bit 0
PCON PD IDL
R/W R/W R/W
Reset 0 0

87h.1 PD: {8 IE47, i 1 3k N8 1k s .
87h.0 IDL: S RA IR 1 33 NS AR .

6.5 1% 1k/ 8 {E A SRR M

15 1/ A5 A e AR 7 B, X LA 5] B w56 R 57 (W1 EXO) e B, % 5| BRI i Dy e i FH o Bk
E PINMOD10 / PINMOD32 / PINMOD54 / PINMOD76 7] & ] Port0~ Port5 15 11-/%5 {5 4 S i 1y
At. — EAT 1L/ (R g, PD(PCON.1) W B J5 55— 25382 L BNTE Fh BT AR 45 2 BT P AT « R IB

BEATTE EA=L A% 5| Bl AR S5 B 2081 DI R SE SR AR 2. BRIIRERT L CPU {3 1E/% 1%
fo AR J 2 N BUANE N T T REFT o

22 R INTN 5] R A P HAazmeBE e 5 F 8 Tk e Stop/Halt £2:0. (INTn=0 and Exn=1, n=0~1)
JE W PCIF=1, WIS Jovkd N k8 s xCe P RFEE N5 1R i 2 BT B PCIF,

- -
DS-TM52eF0C86_85_S 46 Rev 0.91, 2022/10/21



o
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MOV
INST. | 20N NX1 INST. (> 2 Cycles) INTERRUPT RETI NX2
CODE | 4o HOLD | RUN SUB-ROUTINE INST.
MOV
INST. | 20N NX1 INST. (2 Cycles) NX2 INTERRUPT RETI NX3
CODE sooh HOLD | RUN INST. SUB-ROUTINE INST.

STOP

P32 ol |
WARM \ |
EA=EX0=1, P3.2(INTO) Tl /5 # KA 42 10/ 15 AR = nge R A Hp bp
INST. . NX1 INST. NX2 NX3
CODE P;EOCZ)E ————— HOLD ——— |, RUN INST. INST.
SYSCLK _| =i |‘| e
STOP
P3.2 P |_| ,_,.
WARM —/
EA=EX0=1, Bk A% E1L/EEERMEER (BEH W
INST. MOV NX1 INST. NX2 NX3
CODE P#?ng — HOLD —| RUN INST. INST.
SYSCLK _| = M1 |‘| |‘| ........ e nneE
STOP |
P3.2 | |
WARM —|
EX0=1, EA=0, P3.2 (INTO) & 1k/8 {EAEelig (5 A i
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TM52eF0C86/85 FikE

7. /OO

Zt R dEE 42 Z2ThE8 110 I, BTA I 11O 5l BEE bR E 8051“1-1BE4-5"2hRE . EH SFR 1,
AN A& 5] PR 2 148 4, 2 B2 B — A i 1 sl A7 4R, AT Re i e AR e B B 'S 3 SFR. (1
W:ANL PLA;INC P2;CPL P3.0).

NIRRT, [ T A& 4 3N AT PUSH, POP i SFR A B PSW 4b, A —LHkZE 5[]
SFR M iZ A PUSH POP (K475, 1 PORTIDX, LA % o T Bl 5 5 1% 46 SFR A G A —
R 1)

7.1 WiH 0~¥H 5
10 5IBAT LA3% LA R A7 252 3o

P INMOD76

P NMODo, 31 HIAR |

PINMOD10
MODEQOO |0 |0 |0 |0 JFimits, s - -
MODEO1 [0 | 0| 0| 1 R4 E (ki) - -
MODEO2 |0 |0 | 1|0 |CMOS it - §
MODEO3 |0 |0 | 1| 1 |ADC/TK i&i#, XI/XO - -
MODE10 |0 |1 |0 |0 |FFwkd, e - -
MODE11 |0 | 1|0 | 1 |[FFRHHERIN) - -
MODE12 |0 |1 |1 |0 |cMOS it - -
MODE13 |0 |1 |1 |1 |LCD/LED #i - -
MODE20 |1 |0 |0 |0 |FFw4mt, e Y Y
MODE21 | 1|0 |0 | 1 [FFissHH @R Y Y
MODE22 |1|0| 1|0 |CMOS %t - -
MODE23 |10 |1 |1]|PWMO,TxO %t - -
MODE30 |1 |10 |0 |Fimb, Fhr Y Y
MODE31 |1 |10 |1 |[FFiEsHERA) Y Y
MODE32 |11 |1]|0]|cMOS %t - -
MODE33 |1 |1 |11 - -

% 7.1 Port0~Port5 1/ O B|JHizE$

PINMOD?76 / PINMOD54 / PINMOD32 / PINMOD10 7% PORTIDX K2 51 58 ) 10 3 11 o
40

1 PORTIDX =0,
W PORTIDX = 1,

W PORTIDX =5,
i PORTIDX =0,

1 PORTIDX =5,

] PINMOD10 4 & A4 P0.1 1 P0.0,
] PINMOD10 ¥ & & P1.1 1 P1.0,

] PINMOD10 % & & P5.1 1 P5.0,
] PINMOD32 % & & P0.3 1 P0.2,

] PINMOD76 ¥ & & P5.7 il P5.6,

= 4 P E N PO.L,
4 ML E N PL,

4 AL E N P51,
= 4 DL E N PO.3,

= 4 P BN P5.7,

i 4 71 E N PO.0
i 4 fi1E 8N P10

i 4 f7 1 &N P5.0
i 4 f7i BN PO.2

i 4 f71 BN P5.6

DS-TM52eF0C86_85_S
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"8’ 1= TM52eF0C86/85 }iA% 13
st IREI] s | SRS | BLER | A
MODEX0 TF i 2 %ﬁf $ $
MODEX2 CMOS i 2 ﬁgg m m
MODES | ADC/TK/%éE%i%/PWM/TXO (%x;ve) - N N
¥ 5| RS B

AR — AN 1 1~ 1 5 5] B Tt 2 e & B N, SIW 6 2 B 1/O 51 IE] MODEXO B¢ MODEX1,
FE5E B AR ) o B s SFR A 1 SR2E 111Z 51 ) 4 H 3K 5 HL i

Bk 7 11O i A ZhRESh, &4 1~ui 1 5 5] jid BA — ek 2 &R ThEE, #lan LED, ADC #
fubi g, @D B R B AR 035 ] SFR B S MODEX3, 1] DLIE K2 B IhRs .

5| B A AR AERT 8051 FBhE S, #IU1 INTO/1, TO/1/2 8, RXD/TXD.

IR SFR 14 & A MODEXO0 58{ MODEX1, ¥ P1.n/P3.n SFR {#£;:H 1.

Portl / Port3
X 5| BEITh e 7 B 5

H
5| 144 FR :%E; ADC TK LED LCD PWM UART ISZPCI:
P0.3 Y AD03 | TKB19 PWMa33 SDA
P0.2 Y AD02 | TKB18 PWM32 SCL
PO.1 Y ADO1 TKB17 PWM31
P0.0 Y ADO00 TKB16 PWM30
Port0 ZEJH
5| 142 FR fjiﬁ ADC TK LED LCD PWM UART IstE:I
P1.7 Y AD17 | TKAl14 | LCOM7/LED7 | COM7/SEG19 | PWM1
P1.6 Y AD16 | TKA15 | LCOMG6/LED6 | COM6/SEG18 | PWMO
P1.5 Y AD15 | TKA16 | LCOM5/LED5 | COM5S/SEG17 | PWM1
P1.4 Y AD14 | TKAl17 | LCOMA4/LED4 | COM4/SEG16 | PWMO
P1.3 Y AD13 | TKA18 | LCOM3/LED3 COM3
P1.2 Y AD12 TKA19 | LCOM2/LED2 COM2
P1.1 Y AD11 | TKA20 | LCOMI1/LED1 COM1 TXD2
P1.0 Y AD10 | TKB20 | LCOMO/LEDO COMO RXD2
Portl ZEFH

DS-TM52eF0C86_85_S
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< -» 5K TM52eF0C86/85 #ig 45
H
5| 42 FR :%E; ADC TK LED LCD PWM UART ISZPCI:
p2.7 Y AD27 TKA10 SEG3 PWM1
pP2.6 Y AD26 | TKAll SEG2 PWMO
pP2.5 Y AD25 | TAK12 SEG1
pP2.4 Y AD24 | TKA13 SEGO
pP2.3 Y AD23 TKBO02 SEG11
p2.2 Y AD22 TKBO03 SEG10
pP2.1 Y AD21 TKB04 SEG9
pP2.0 Y AD20 TKBO0O SEG8
Port2 ZE}EH
5| B 42 FR fiiﬁ ADC TK LED LCD PWM UART ISZPCI
P3.7 Y AD37 TKAO6 SEG7 TXD1A
P3.6 Y AD36 TKAO7 SEG6 RXD1A
P3.5 Y AD35 | TKAO08 SEG5 TXD0B| SDA
P3.4 Y AD34 | TKA09 SEG4 RXDOB| SCL
P3.3 Y AD33 TKAO1 SEG15 PWM35
P3.2 Y AD32 TKAO00 SEG14 PWM34
P3.1 Y AD31 TKBO05 SEG13 TXDOA| SDA
P3.0 Y AD30 TKB01 SEG12 RXDOA| SCL
Port3 LERH
H
5| 14 FR ?;E; ADC TK LED LCD PWM UART ISZPCI:
P4.5 Y AD39 | TKAO03 TXD0OC
P4.4 Y AD38 | TKAO02 RXDOC
P4.3 Y AD29 TKBO7 NSS
P4.2 Y AD28 TKB06 MISO
P4.1 Y AD41 | TKAO5 MOSI
P4.0 Y AD40 | TKA04 SCK
Port4 ZE¥H
H
5| 142 FR :%i; ADC TK LED LCD PWM UART ISZPCI:
P5.7 Y AD19 TKB15 LSEG7 PWM2N
P5.6 Y AD18 TKB14 LSEG6 PWM2P
P5.5 Y ADO09 TKB13 LSEG5H TXD1B
P5.4 Y ADO08 TKB12 LSEG4 RXD1B
P5.3 Y ADO7 TKB11 LSEG3 PWM2N
P5.2 Y ADO06 TKB10 LSEG2 PWM2P
P5.1 Y ADO05 TKB09 LSEG1 PWM2N
P5.0 Y AD04 TKBO08 LSEGO PWM2P
Ports L EEH
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T H T PortO~Port5 51 I AT REAT 7 1 SFR W & .
) Px.n . WAt 75 B
% 2k HR A
=X AWIIL PINMODXxx SER ¥iE 5| PR A SFR &
TO, T1, T2, T2EX, 00x0 1 N L
INTO, INT1 00x1 1 LPN
RXDOx XXX0 1 UART RX (4 \ L-$7)
RXD1
XD oL 1 |UART RX (Input)
XD PINMODE
TXD1x xx10 1 UART TX #ith (CMOS ##)
TXD2
X1, XO 0011 1 AnE CLKCON
SPI M,\jsltg(r)MOde *x01 1 |sPIgEs A
SPI Master Mode v N .
SCK. MOS| xx10 X |SPI BB/ & HE i H (CMOS . HEH:)
SPI S,\'/?I"S‘*OMOde xx10 X [SPI ¥#fit: (CMOS HE#f) SPCON
SPI Slave Mode w N
SCK, MOS| xx01 1 S M TEAE AL TPN
NSS xx01 1 SPI i i
12C Master 0x00 X I’C i el ORI, E4)
SCL xx10 X 1°C iHodig . (CMOS H:4)
2
e v xx01 1 |PCEE (Rbi) PINMODE
2
Fe MasterSlaver | o0 1 |PC HhE ()
AD00~AD41 ADC ifii# ADCHS
TKCHSA
TKA00~TKA20 0011 X Touch Kev i TKCHSB
TKB00~TKB20 ouch Key 1218 ATKCHAO0/1/2
ATKCHBO/1/2
LCOMO~ LCOM7 R .
| SEGO~ LSEG? LED it (GHEFERIR) .
~ /,* H
é_ga% |C_g|'\3/|77 0111 X |LED % th (AU PR ) LXDCON?
= A
SEGO~SEG19 LCD it
T0O, T20 o1 «  |Clock it (CMOS HH:Ht)
PWMXx PWM #itH(CMOS #E#) PWMEN

XtF LR, “CMOS #E3R 5| IR E BT AR SRZ) 22 /0 4 mA (. FRATANE BUAE A XA
SEE A ZhBE -

— TR I R BT BRI R /D> 4 mA AL E R BEBKEN /N FRIAL(<20pA) . BT BLRIPER A BR
fth ohfe, oF HoE W &R =AM oh B

8051 AR S| HE — ANy FFIR G . B LA E /D 4 mA FEIR TR FL T4 5 T AR 3 =
IR B 2 4 mA IR 1~2 AR E B SR S T/ FRIR(<20pA), DAZE SRR 5 IIFE = i, e mT BAA
Ve % N\ Bl H Thg
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SFR 80h Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
PO P0O.7 P0.6 P0.5 P0.4 P0.3 P0.2 PO.1 P0.0
R/W R/W R/W R/W R/W R/W R/W R/W R/W
Reset 1 1 1 1 1 1 1 1

80h.7~0  PO:i 110 data

SFR 90h Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0

P1 P1.7 P1.6 P15 P1.4 P1.3 P1.2 P1.1 P1.0

R/W R/W R/IW R/IW R/IW R/IW R/W R/IW R/IW
Reset 1 1 1 1 1 1 1 1

90h.7~0  P1:3% 1 1 ¥¥

SFR AOh Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0

P2 p2.7 P2.6 P2.5 P2.4 P2.3 p2.2 P2.1 P2.0

R/IW R/IW R/IW R/IW R/IW R/IW R/IW R/IW R/IW
Reset 1 1 1 1 1 1 1 1

AOh.1~0  P2: I 2 Hr#

SFR BOh Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0

P3 P3.7 P3.6 P3.5 P3.4 P3.3 P3.2 P3.1 P3.0

R/W R/W R/W R/IW R/IW R/W R/W RIW RIW
Reset 1 1 1 1 1 1 1 1

BOh.7~0  P3: i [1 3 #iE

SFR E8h Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
P4 P4.7 P4.6 P4.5 P4.4 P4.3 P4.2 P4.1 P4.0
R/IW R/W R/W R/W R/W R/IW R/IW R/IW R/W
Reset 1 1 1 1 1 1 1 1

ESh.7~0  P4: ul14 ¥

SFR COh Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
P5 P5.7 P5.6 P5.5 P5.4 P5.3 P5.2 P5.1 P5.0
R/IW R/IW R/IW R/IW R/IW R/IW R/IW R/IW R/IW
Reset 1 1 1 1 1 1 1 1

COh.7~0  P5: ¥il15 #i#f
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SFR A2h Bit7 | Bit6e | Bit5 | Bit4 Bit3 | Bit2 | Bit1 | Bit0
PINMOD10 PINMOD1 PINMODO
R/W RIW R/W
Reset 0 | 0 | 0 | 1 0 | 0 | 0 | 1
A2h.7~4  PINMOD1: Px.1 5| ¥z, 525 (x) H PORTIDX & X
0000~1111: W% 7.1
A2h.3~0 PINMODO: Px.0 5| ¥z, 2 5] (x) H PORTIDX & X
0000~1111: W3 7.1
SFR A3h Bit7 | Bit6e | Bit5 | Bit4 Bit3 | Bit2 | Bitl1 | Bit0
PINMOD32 PINMOD3 PINMOD?2
R/W RIW R/W
Reset 0 | 0 | 0 | 1 0 | 0 | 0 | 1
A3h.7~4  PINMOD3: Px.3 5| ¥z, 125 (x) H PORTIDX & X
0000~1111: Wz 7.1
A3h.3~0 PINMOD2: Px.2 5| ¥z, % 5] (x) H PORTIDX & X
0000~1111: Wz 7.1
SFR A4h Bit7 | Bit6 | Bit5 | Bit4 Bit3 | Bit2 | Bitl1 | Bit0
PINMOD54 PINMOD5 PINMOD4
RIW RIW RIW
Reset 0 | 0 | 0 | 1 0 | 0 | 0 | 1
A4h.7~4  PINMODS: Px.5 5| ji#x ], 42 5] (x) H PORTIDX & X
0000~1111;: W3 7.1
A4h.3~0 PINMOD4: Px.4 5| ¥z, 25 (x) B PORTIDX & X
0000~1111: Wz 7.1
SFR A5h Bit7 | Bit6 | Bit5 | Bit4 Bit3 | Bit2 | Bitl1 | Bit0
PINMOD76 PINMOD? PINMOD6
R/W R/IW R/W
Reset 0 | o | o0 | 1 0 | 0 [ o0 | 1

A5h.7~4  PINMOD7: Px.7 5|z, %1125
0000~1111: W% 7.1

A5h.3~0  PINMODS: Px.6 5 5, it 1Z& 5
0000~1111: W% 7.1

DS-TM52eF0C86_85_S
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c.') —+3% TM52eF0C86/85 &
8. EmTE

Timer0, Timerl 1 Timer2 %8 NARHEN) 8051 FHEA 1 € I 25 /1158s . M TAE4 N 12T 8051,1%:s
J 1P Timer0/1/2 {5 2 A~ 2 Ge by i JA R i (] JEAC B T o 3l 2 U, 7 8 B A A T 1 2 5 i) 25 DA
FF—A2 ARG B RN AR T B R R TOTUT2 51 A Kb 0k T 2 A R Geit gh L
2 T LABEH . B3 1 ARt 8051 fE I 2R D AE, TOO 5] B i “Timer0 %5 H 55 LA 64”1115 5,1 T20 5l
JiE%n H “Timer2 ¥ HHBREA 27 FIME 5 o 4R 3L /2 SXT, Timer3 % & N — AN SZi i P14

8.1 Timer0/1

TCON A TMOD I T B ¥R, 345 %] Timer0/1 (s 4T F iy 724 8 I 231150 2% B A7 1
PN A 1 8 17 27 A7 #%(TLO, THO, A1 TL1,TH1).

SYSCLK/2 —»( 0

Lo THO OVERFLOW
P3.4(T0) —>»{1

ToO
CTON RUN _
CONTROL > Dive4 —|z|
TRO 4 1
GATEO 4T
INTO (P3.2) ———
SYSCLK/2 —»| 0
P35 (T1) —>] 4%_; TL1 TH1
1
Slow clock/16 —|
CTIN RUN
T1SEL CONTROL
TR1 4 A
GATEL 4T
INTL (P3.3) —————
Timer0 and Timerl 514
SFR 88h Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
TCON TF1 TR1 TFO TRO IE1 IT1 IEO ITO
R/W R/W R/W R/W R/W R/W R/W R/W R/W
Reset 0 0 0 0 0 0 0 0

88h.7 TF1:Timerl %5 Hibr &

MBS 1 HIW 3 E .

24 CPU % [k N A B AR 25 27 1 B HIW 12
88h.6 TR1:Timerl iz 174% 4

0:Timerl {£ 1k

1:Timerl i&4T
88h.5 TFO: Timer0 ¥4 H b5 &

BN AR AT 0 I B HIW 13 .

24 CPU % [k N A B AR 25 27 1) 1 HIW 152
88h.4 TRO: Timer0 iz 4745

0:Timer0 {1k

1:Timer0 iZ4T
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SFR 89h Bit 7 Bit 6 Bit5 | Bit4 Bit 3 Bit 2 Bitl | Bit0
TMOD | GATEl CTIN TMOD1 GATEO CTON TMODO
RIW RIW RIW RIW RIW RIW RIW
Reset 0 0 0 | 0 0 0 0 | 0
89h.7 GATE1:Timerl [J#&41
0:24 TR1 A7 E WS Timerl g
LHAE Y INTL 5145, TRL A7 3 B i Timerl f##¢
89h.6 CTIN:Timerl 1/ € I &Rk AL
0:7E I @46 30, Timerd (%5 LL 2 A 2 G i ] 35 18 i
Lovh e, Timerd RO AE T1 51N BRI I 5 In
89h.5~4  TMOD1:Timerl #i%#%
00:8 177 52 I #3/1HH 8% (THL) A1 5 A7 T4 4918 (TL1)
01:16 {7 s I 28/ 1H o
10:8 17 [ B 452 I 2811 H 2 (TLL), vai B AN THL k4.
11:Timerl 15 1
89h.3 GATEO:Timer0 | 1#511
0:24 TRO £ X B I Timer0 ff g
112 INTO 514 =, TRO 47 4 B i Timer0 f# A%
89h.2 CTON:Timer0 14 &/ 7€ I &Rk 4L
0:5E I 22, Timer0 FRIECE DA 2 A4S JR Gt o Ja] S 22 58
Lot s, Timer0 ROHHE/E TO 51 IE T BRI I 5 hn
89h.1~0  TMODO:Timer0 ik #%
00:8 {7 5 i /i H % % (THO) AN 5 A7 7 43 4% 2% (TLO)
01:16 fi7 5 i 28/ 1H 4%
10:8 o7 H B EHE I S5/ H A (TLO), i th i AL THO B3B3
1LTLO f2—> 8 A sE i /11 4Uds . THO s&—A> 8 fi & i #8/1H 48, (8 F Timerl /) TR1 F1 TF1
fir
SFR 8Ah Bit7 | Bité | Bits | Bit4 | Bit3 | Bit2 | Bitl | Bit0
TLO TLO
RIW RIW
Reset | o | o [ o [ o | o | o | o [ o
8Ah.7~0  TLO:Timer0 ¥ MK 715
SFR 8Bh Bit7 | Bit6é | Bit5 | Bit4 | Bit3 | Bit2 | Bitl | Bit0
TL1 TLL
RIW RIW
Reset | 0o | o [ o [ o | o | o [ o [ o
8Bh.7~0  TL1:Timerl ¥ MK 715
SFR 8Ch Bit7 | Bité | Bits | Bit4 | Bit3 | Bit2 | Bitl | Bit0
THO THO
RIW RIW
Reset | o | o [ o [ o | o | o | o | o
8Ch.7~0  THO:Timer0 s ) 5 75
SFR 8Dh Bit7 | Bité | Bits | Bit4 | Bit3 | Bit2 | Bitl | Bit0
TH1 TH1
RIW RIW
Reset [ 0o [ o [ o [ o [ o | o [ o [ o
8Dh.7~0  TH1:Timerl ¥ 1) 75
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8.2 Timer2

Timer2 iBiT TCON2 28 FAELE TL2 A1 TH2 1K) 58 I 28115088 2 (A0 & 7 15 FIAE £ RCAP2L
1 RCAP2H (1] Timer2 E5#5/4f 3 27 774 1 i AV 7= 19 k3541

SYSCLK/2 —>»| 0
TL2 THD OVERFLOW
P1.0 (T2) —»{1 7y 7y
CTON TR2 Y T20
EXEN2———>» CAPTURE/RELOAD Div 2 _|z|
T2EX (P1.1) —>| CONTROL
A A
RCAP2L | RCAP2H
Timer2 514
SFR C8h Bit 7 Bit 6 Bit5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
T2CON TF2 EXF2 RCLK TCLK EXEN2 TR2 CT2N CPRL2N
R/W R/W R/W R/W R/W R/W R/W R/W R/W
Reset 0 0 0 0 0 0 0 0
c8h.7 TF2:Timer2 % tHkr &

C8h.6

C8h.5

C8h.4

C8h.3

C8h.2

C8h.1

C8h.0

2 eI AR 2 vk i B HAW B B AE RCLK=1 8¢ TCLK=1. MALWZH SIW iEZE.
EXF2:T2EX H W7 5] 5 R B bR &

W EXEN2=1, 43 sk sl E 32 B T2EX 5] B R B b AR 5 e i 4 % & o 1240 L SIW iE
RCLK:UART #zIlei #h 4z il 17

O 1 5% 3 I Timerd 5 H 1 g £ 47 3 18080 4

LA 1 B 3 IS Timer2 % HUAE Sy H8 47 3 1142 S0t e
TCLK:UART AKX #hiz il 47

O 1 5% 3 I Timerd %6 H 4 g R 473 11 & 36 i 4

1A 1 88 3 I3 Timer2 %5 H A A B AT 3 1 k16 B 4
EXEN2:T2EX 5| i fg

0:T2EX 3] 2%

1:T2EX 8| Jf# g, 5 RCLK=TCLK=0, 4l i T2EX B I F MU Bk As X 5] f il $i ok Sk
TR2:Timer2 iZ47 4l

0:Timer2 {& 1k

1:Timer2 47
CT2N:Timer2 TH4#8/ € I 45 AL

0: 78 I #3455 0, Timer2 [ L 2 A R Ge i B & 32 189 n

Lot B, Timer2 EGRAE T2 51 I T FEaR it 3 0
CPRL2N:Timer2 #fj #2/ 5 382 i AL

0: F A, Wik EXEN2=1 24 Timer2 i th 8 T2EX 5| B BB AR I 5 3)) 5 2

LAHIERE R, a0 5 EXEN2=1 7E T2EX 5| JB0_E A T FES Bk A8 4 412

W RCLK=1 8¢ TCLK=1 i},CPRL2N # 21, Timer2 jii H i 5 I 2 4 o] 5 5h FH 2
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SFR CAh Bit7 | Bité | Bits | Bit4 | Bit3 Bit 2 Bitl | Bit0
RCP2L RCP2L

RIW RIW

Reset 0 | 0 | 0 | 0 | 0 0 0 | 0
CANh.7~0 RCP2L:Timer2 /4 k58 L 775
SFR CBh Bit7 | Bit6é | Bit5 | Bit4 | Bit3 Bit 2 Bitl | Bit0
RCP2H RCP2H

RIW RIW

Reset 0 | 0 | 0 | 0 | 0 0 0 | 0
CBh.7~0 RCP2H:Timer2  #/4i 3k $idhs 1 =y 7715
SFR CCh Bit7 | Bit6é | Bits | Bit4 | Bit3 Bit 2 Bitl | Bit0

TL2 TL2

RIW RIW

Reset 0 | 0 | 0 | 0 |0 0 0 | 0
CCh.7~0  TL2:Timer2 ¥4 ({574
SFR CDh Bit7 | Bité | Bit5 | Bit4 | Bit3 Bit 2 Bitl | Bit0

TH2 TH2

RIW RIW

Reset 0 | 0 | 0 | 0 | 0 0 0 | 0
CDh.7~0  TH2:Timer2 ¥4 i 71
SFR F8h Bit 2 Bit 1

AUX1 T1SEL

RIW RIW

Reset 0
F8h.1 TISEL: Timerl iH¥astia (CTIN=1) HAkL#

0: P3.5 (T1) JI(8051 )

1: 12 8hFRLL 16 (SLOWCLK /16)

ZEIES G 6 B % Timer2 Hh W EREAI R e M BE 245 B
JEFIN 25 7 BT T20 5] ket B E i vEdfE B .
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8.3 Timer3

Zt 0 Timer3 {E AR IE 58S I = A R W o B 272 A — AN bR B AL(TF3) 24 i DA
65536,16384,4096 ¥ 1024 HL T TM3PSC 17, Timer3 (1] 5§ v & )44 (SRC 8¢ SXT)ak FRC/512.
PR SXT BRI HAR 1) SR P (RTC)IhEE .

SFR 94h Bit7 | Bit6 | | Bitl | Bit0
OPTION TM3CKS TM3PSC
RIW RIW RIW RIW
Reset 0 0 | | 0 | 0

94h.6 TM3CKS: Timer3i &y ik
00: g4 (SXT/SRC)
01: FRC/512
10: MBI #h (SXT/SRC) /2
11: FRC/1024

94h.1~0  TM3PSC:Timer3 1k 45 il ik £
00: i % 2 65536 4™ Timer3 I 45 & 1A
01: P i % 2 16384 A Timer3 IS4 & 1A
10: k% & 4096 > Timer3 i 4 1
11: P S 1024 A Timer3 45 & 37

SFR 95h Bit 0

INTFLG TF3
R/W R/W
Reset 0

95h.0 TF3:Timer3 kg &
2 Timer3 23X TM3PSC ¥ & i IHA B H/W % & .
R PAT T BT IR 45 R T A E BhiE B
SIW A LL'E FEh 3| INTFLG & iZbr&. (F 2)

JE2:SIW T LS 0 7Bk INTFLG H AR & A0S 1 A TR .

SFR F8h Bit 6
AUX1 CLRTM3
R/W R/W
Reset 0

F8h.6 CLRTMB3: % & LR Timer3,H/W 275 T — MR 3 5 3his bRt s &
JERES R 6 FIA O Timer3 i REFI I e 215 &

8.4 TOO Rl T20 %y

A5 2% ] DAOA GRS 35 A 1l 5 R AT % 5| B HH (CMIOS B FFIR ). TOO Al T20 2B LA Timer0
[ Timer2 w155 .  TOO VA& Timer0 % HERLL 64, T20 W2 Timer2 i tH LA 2. FH PRI BL
I E 28 [ B R R sk ) OB . ¥ P3.4 B P1.0 ) MODE # & )y 1011b, LL%iH TOO #1
T20. HREZHAEE, BESIUE 7.1,

- -
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9. UARTSs
1z fr BEA =AY UART, 43738 UARTO, UART1 #1 UART2.

UARTO s #5ifEf) 8051 4 X 1. UART , UARTO f# 1] SCON Fil SBUF ] SFR. SCON #&#% il &7 17
2%, SBUF 2 5dE %7 /7 4% . Bl 'S A\ 3 SBUF A T-1&4, 1M SBUF #7152, AT SRAFHUSCEE « F2UR
B BB AN R B A A R SE A MO I .

UART1 1# i} SCON1 A SBUF1 ff] SFR. SCON1 J& 5 il 25 47 2%, SBUF1 J& ¥dls 27 /7 2% . s 5 A
F| SBUF H T1& %, 1M SBUF # sz, m] SRAFHERUSCE I » USRI 1985 HE Al kot B 25 A7 2 /e SE 4
S, UARTL 3 FF UART R RE 0 Dhie, {HASZE: ModeO 1 Mode2,

UART2 {# Fi} SCON2 F SBUF2 [1] SFR. SCON2 #2225 17 2%, SBUF2 2 ¥l 27 7 8% . s 5 A
B SBUF H T &%, 1M SBUF # 152 U, m] SRAFESCE Y « BRUSCR 185 s Ak ot B 2 A7 2 /R s 4l
L. UART2 32HF UART fKER 4 Thie, (HASCH: ModeO A1 Mode2.

UARTO #HFR 1B E: 24 SFR UARTOBRS=0
UARTO #HEREE FFrE 8051 WIF.
e Mode O:
HRF R =FsyscLk/2
e Mode 1, 3: 4iRfEA Timerl H3hE#M
W% = (SMOD + 1) X Feyscix/ (32 X 2 X (256 — TH1))
e Mode 1, 3: #HfEA Timer2
PR =Timer2 overflow rate/16 = Fsysc x/ (32 X (65536 — RCP2H, RCP2L))
e Mode 2:
?thlt%}‘rgz (SMOD + 1) X FSYSCLK/64

UARTO #4723 E: 4 SFR UARTOBRS =1
e Mode 0: 5% = Fsyscik/2

e Mode 1: J%5F%= Fsys/32/UARTOBRP

e Mode 2: %’;I%:‘Z?}E: (SMOD + 1) X FSYSCLK/64
e Mode 3: JFF% = Fsys/32/UARTOBRP

UARTL JHrR I E:
e Mode 0, 2: TR
e Mode 1, 3: JHE%= Fsys/32/UART1BRP

UART2 R E:
e Mode 0, 2: TR
e Mode 1, 3: JHE%= Fsys/32/UART2BRP
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SFR 87h Bit 7
PCON SMOD
RIW RIW
Reset 0
87h.7 SMOD:UARTO WU 25 42 il o7
0:2% 1 UARTO BUR KR 421 7
1: R0 VF UARTO XU s S 2 il o7
SFR 98h Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
SCON SMO SM1 SM2 REN B8 RBS T RI
RIW RIW RIW RIW RIW RIW RIW RIW RIW
Reset 0 0 0 0 0 0 0 0
98h.7~6  SMO,SM1: & 47 3 A 0k 47 0,1

00: 452, 0:8 SIFENT BF 17 2% 5 B =Fsyscik /2
01:45 2 1:8 f7 UARTO, I 4% 2 ] AF

10:45 5% 2:9 7 UARTO, 45 K =FgyscL« /32 B/64
11:4 58 3:9 fir UARTO, I 4 2 ] A

98h.5 SM2: 5 173t AR R FEAL 2
SM2 3 i — 2k B 47 77 ARSI 2 HUB S I Bk i R . EREER 2 A0 3,24 SM2 ¥ Bt S p i B
B IUBL R N O, A B R Wi AN 277 A4 . FEAR SR 1 b B AR 20 Ik A B i, B e b A
7R, fEREE 0 FRL,SM2 NN 0,
98h.4 REN:UARTO it fig
0:2% 4%k
LR vl
98h.3 TB8: K ik 8, fEA S 2 Al 3 AR IEEE ILLL
98h.2 RB8: A7 8, AL F #5 2 Fl 3 HIFRUSCER SLAE, an S SM2 = 0, 4R 1 15 1k4r
98h.1 TIRIEH Wibs &
B H/W BB R 0 55 8 17 (14 R ], B AE F A AR = b 2 A7 R TR AR . A SIW B .
98h.0 RIS H Wb &
B H/W BB R 0 55 8 17 (145 s i), B AE FLAh AR = 28 A7 R BORE . A SIW B .
SFR 99h Bit7 | Bit6é | Bit5 | Bit4 | Bit3 | Bit2 | Bitl | Bit0
SBUF SBUF
R/W R/IW
Reset -] — | — | — | - | - | - -
99h.7~0  SBUF:UARTO J%EFIHEMCEIE . Ki%kE NiZAL B HOE R H %A B 5 BB (0 P8 4% 2 ST

iR
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SFR 8Eh Bit 7 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
SCON?2 SM2S REN2 TB82 RB82 TI2 RI2

R/IW R/W RIW RIW R/W R/W R/IW
Reset 0 0 0 0 0 0
8Eh.7 SM2S: UART2 & 47 iy 82 & £
0: #x 1. 847 UART2, A48
1: B 3: 9 fi7 UART2, s n4r
(UART2 A3Z# Mode0 / Mode2)
8Eh.4 REN2: UART?2 H Ut fdi it
0: ZE 142k
1 ARk

8Eh.3 TB82: UART2 f&Hiifiz 8, RIFERLA 3 h E L4 9 fir
8Eh.2 RB82: UART2 £ fir 8, A& 7EAR 3 il BIRI%E 9 1
8Eh.1 TI12: UART2 K& Wits &

R 1 A3, fEEIEAT T SEE HY/ W T E . LAUE ST W #1775 %
8Eh.0 RI2: UART2 #iHh Wids &
ERE L A3, FEAFIEALR R R H/W R E . 2 STW iERR.
SFR 8Fh Bit7 | Bité | Bit5 | Bit4 | Bit3 | Bit2 | Bitl1 | Bit0
SBUF?2 SBUF?2
R/W RIW
Reset | - | - [ - [ - | - [ - 1 - 1T -
8Fh.7~0  SBUF2: UART2 K& FECEIE . K I%ES NZAr B AR A Az AT B 3B, (2 B 42 & T
o
SFR 9Ah Bit 7 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
SCON1 SM1S REN1 TB81 RB81 TIl RI1
R/W RIW R/W RIW RIW RIW RIW
Reset 0 0 0 0 0 0
9Ah.7 SM1S: UARTL H: 47 by S 2k F 47
0: Model: 8 fi7 UARTY, 4R ul4s
1: Mode3: 9 fiz UART1, JF A48
(UART1 A3Z#F Mode0 / Mode2)
9Ah.4 REN1: UART1 20kt fdifiE
0: 2% 1420k
1: favrEk

9Ah.3 TB81: UARTL f&4uf 8, BITEALR 3 EAEHHIEE 9 17
9Ah.2 RB81: UARTL #2017 8, A& 7EMIZ 3 iUl I E 9 17
9Ah.1 TI1: UART1 Rk bids &

EREE 1A 3, ZEE ATl H /W BT IR E . BALEE S /W BHTIE R .
9Ah.0 RI1: UARTL $2U  rbs &

FERES LA 3 o, FEAFIEAZRRAE ot /W BB . A ST W R FR .
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SFR 9Bh Bit7 | Bit6é | Bits | Bit4 | Bit3 | Bit2 | Bitl | Bit0
SBUF1 SBUF1

RIW RIW

Reset | - [ - [ - [ - [ - T - T - T -
9Bh.7~0  SBUF1: UARTL IR FIHECERE . K% 5 NN B 2 AE N %A B 3 U (H B AR 2 Jl ST

.

SFR A9h Bit 5

INTE1 ES2

RIW RIW

Reset 0

A9h.5 ES2: Serial Port (UART1/UART2) i fig
0: 2%J1] Serial Port (UART1/UART2) ik
1. fo¥F Serial Port (UART1/UART2) H it

SFR D5h Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bitl | Bit0
UART2CON UART2BRP
RIW RIW RIW RIW RIW RIW RIW RIW
Reset 0 0 0 0 0 0 0

D5h.6~0 UART2BRP: UART2 I 4Hr 2 il 45 45 2%

SFR DDh Bité | Bit5 | Bit4 | Bit3 | Bit2 | Bitl | Bit0
UART1CON UART1BRP
RIW RIW RIW RIW RIW RIW RIW RIW
Reset 0 0 0 0 0 0 0

DDh.6~0 UARTI1BRP: UARTL I 4 2 i 73 4 2

SFR DEh Bit 7 Bité | Bit5 | Bit4 | Bit3 | Bit2 | Bitl | Bit0
UARTOCON|UARTOBRS UARTOBRP
RIW RIW RIW RIW RIW RIW RIW RIW RIW
Reset 0 0 0 0 0 0 0 0

DEh.7 UARTOBRS: UARTO ¥4 2R i %
DEh.6~0 UARTOBRP: UARTO i 2 i 43 41 7%

. .
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10. PWMs

Zt Fr B SLANIST ) 16 £7 PWM Ak PWMO, PWM1, PWM2 il PWM30~PWM35 . PWMO~2
HAPSIH 16 A7 F 8. PWM30~P35 JL=—4 16 78 #H. Rl PWMO AH T . PWM
AF LA T PWM B 8 AR iR 65536 5 25 L 0 HR e AR LA I T . PWM B £fa] DL #E FRC X
fEAii (FRCx2) , FRC 8Y Foyscix TE NI 805 .

i SFR PINMODx #=iill PWM %t %] 10 H¥%E PWMxEN LLaH PWM Thig.  #ln,
PORTIDX=1, PIMOD76=BBh, PWMXxEN=1, #4 PWM1 fl PWMO <HiH % 10.  (WEE 7 )

16 {7 AN o5 28 LA A2 B B IR P i A 1 S5 . R T LB VS ), (B A g id
R 8 DLz as Vi Ir], A2 LARF e 7 A IR B A A e X AT IR S . REERMNEE 52, A
FEPAAT NS HEAH S 87 T ) 5 B AR, 45 8 Aot X S H A R R T AT Bdla e .
MEZ, EGIFT, HEHFH. HEERRBFT, BEERIKFET.

2 PWMOEN 7 & 1K, PWMO Kizfr, &0 PWMO &R IF R, PWMO 45/t R As. wJ
DLl AE PWMIDX = 0 5 A\ PWMDH 1 PWMDL K5 2 PWMO (52450, 6524 16 A7 380t 3
2516 i PWMO (5 %%t 2747 24 {PWMODH, PWMODL}LFEH, PWMO % Hi15 5 5t £ 5 A7 K H
Fo o AfLLEEE PWMIDX = 0 B A IA{E S N PWMPRDH Al PWMPRDL 247 2% K % B PWMO
A, SN PWM HEEAE ARG, EE LR AR A A X . EREEY
R R B 45 TS BETE BS PWMO B BB 3T IX 26{8 . PWMO~ 3 F — AN I bR, 78 A4S e
A=A ETR &

PWMDH, PWMDL, PWMPRDH 5{ PWMPRDL A 16 A7 #84E, 2 7E & 75 AR 775 5 VAT
INF, NAZ e A . R BN E LS X 2 16 £7 /1 SFR A R AR TR k. 1 e R Y SORHX BE SFR il
WE. WESERLS R, 16 7 PWM period 5 duty 325, @8 7R FREF A 5 B0,
ol AR T P BT, DAIBE G T RE IR A R AR

MR~ HH PWMIDX ¥ & PWMO~ 3 [£] 16 7 8 WA a5 b R -

PWMIDX PWMPRDH PWMPRDL PWMDH PWMDL
(SFR 9Eh) (SFR D9h) (SFR DAh) (SFR D1h) (SFR D2h)
0xh PWMOPRDH PWMOPRDL PWMODH PWMODL
1xh PWM1PRDH PWM1PRDL PWM1DH PWM1DL
2xh PWM2PRDH PWM2PRDL PWM2DH PWM2DL
30h PWM30DH PWM30DL
31h PWM31DH PWM31DL
32h PWM32DH PWM32DL
PWM3PRDH PWM3PRDL
33h PWM33DH PWM33DL
34h PWM34DH PWM34DL
35h PWM35DH PWM35DL

% 10.1 PWMO0~2, PWM30~PWM35 M 52 L &R5|H#
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DATA BUS
D Z ) y ¥ >
8 8 8
v
8 8 TEMP [«
(8-hit) |
8 8 8
v
PWMOPRDH|PWMOPRDL PWMODH | PWMODL
8Buffer — 8Buffer - PWMIE _L
PWMOIF 3
et PERIODH | PERIODL f=d i DUTYH DUTYL el j :é/t\mOinterrupt
PWMOIE

Current PWMO PERIOD Current PWMO DUTY

P1[6]
Fsyscik 00 o P1.6
FsyscLi 01 16-bit Base
FRC 10 Counter s
> PORTIDX=01h
FRCx2 — 1L CLR PINMODT76 = xxxx1011h
2
T_@Q— PWMOEN
PWMOCKS

PWMO 4514

——————————————————————————————————————————————
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A PWM2 ml Lt PWM2P I PWM2N #ith, A VUFAEMEN. PWM Bk il i a] BA
16 ANAFEE R FEE S0 20 RIS (Tnov) 207F.  Tnov W% E A LB PWM2DZ 7E 0~15
pwm SR N ERE. BN Mode2.  DORh 4 AR B R TR o

ModeO
&— PWMPRD —>

rwver [
PWM2N

=Sk Sk

Tnov Tnov
Model
& PWMPRD S

PWM2P
PWM2N

Sk Sk

Tnov Thov
Mode2

¢<— PWMPRD —>

rwmzr [ [
PWM2N

e S
Tnov Tnov

Mode3
&<— PWMPRD —>

PWM2P
PWM2N

e Sk
Tnov Tnov

PWM2 Waveform Modes
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SFR 86h Bit 7 Bit 3 Bit 2 Bit 1 Bit 0
INTPWM PWMS3IF | PWM2IF | PWMLIF | PWMOIF
RIW RIW RIW RIW RIW
Reset 0 0 0 0
86h.2 PWMB3IF:
0:S/W E AN 05k
1o JE B o p A 1
86h.2 PWM2IF:
0:S/W E AN 05k
1o JE B o E A 1
86h.1 PWMLIF:
0:S/W SN 0k
1 SR 5 E
86h.0 PWMOIF:
0:S/W SN 0k
1 SR B 5 E
SFR 9Dh Bit7 | Bit6 Bit5 | Bit4 | Bit3d | Bit2 | Bitl | Bit0
PWM2CON PWM20M PWM2DZ
R/IW RIW R/IW R/IW RIW R/W R/W R/IW R/W
Reset 1 0 0 0 0 0 0 0
9Dh.7~6  PWM20M: PWM?2 % A5,
00: #x 0
01: iz 1
10: #is 2
11: #5503
9Dh.5~0 PWM2DZ: PWM2 FE[X 5]
0000: #F[x 2%
0001: ZEX /& 1*Tpwmclk
0010: JEX /& 2*Tpwmclk
1111: FEIX 58 15*Tpwmelk
SFR 9Eh Bit7 | Bit6é | Bit5 | Bit4 | Bit3 | Bit2 | Bitl | Bit0
PWMIDX PWMIDX
RIW RIW RIW RIW RIW RIW RIW RIW RIW
Reset 0 0 0 0 0 0 0 0
9Eh.7~0 PWMIDX: PWM JEIAFI 2= Lhfghr. BHREZHMELS, ES 0% 101

DS-TM52eF0C

0xh:
1xh:
2xh:
3xh:
30h:
31h:
32h:
33h:
34h:
35h:

PWMO JE 3/ 5% teiii)
PWM1 A/ 5 & teii i)
PWM2 3/ 5% Eeii i)

PWM30 Ji #/ 5 25 L i)
PWMB31 J& 3/ 5 25 L 1]
PWM32 J& 3/ 5 73 L 1)
PWM33 Ji 1/ 5 2% L i)
PWM34 J& 1/ 5 2% L 17
PWMB35 J& 1/ 5 2% L 17

86_85_S
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SFR 9Fh

Bit 7 Bit 6

Bit5 Bit 4

Bit 3

Bit 2

Bit 1

Bit 0

PWMEN

PWMSIE | PWMZIE

PWMI1IE | PWMOIE

PWM3EN

PWMZ2EN

PWMIEN

PWMOEN

RIW

R/IW RIW

R/IW R/IW

RIW

RIW

R/IW

RIW

Reset

0 0

0 0

0

0

0

0

9Fh.7

9Fh.6

9Fh.5

9Fh.4

9Fh.3

9Fh.2

9Fh.1

9Fh.0

PWM3IE: PWM3 = i fdi fg

0: #:H

1: AV (ERE: PWMIE AR A 1 4 G842 PWM Hr i)
PWM2IE: PWM2 H i fii g

0: ££H

1 RWFGER: PWMIE WAUFRIR A 1 A GEr=4E PWM s

PWML1IE: PWML1 Interrupt Enable

0: Z£H

1 RVFEEE: PWMIE DAZEE A 1 4 Rer=4: PWM H i)

PWMOIE: PWMO Interrupt Enable

0: &£H

1 RVFEER: PWMIE DAZEE A 1 4 Rer=4: PWM H i)

PWMB3EN:

0: PWM3 #iE bR IFARFF
PWM2EN:

0: PWM2 #iE R IF AR
PWM1EN:

0: PWML #i5 B IE R FF
PWMO EN:

0: PWMO #iE BRI IR EF

1: PWM3 IEfEIZAT

1: PWM2 IEfEIBAT

1: PWML [E AT

1: PWMO 1EFEIBAT

SFR Alh

Bit7 | Bit6

Bit5 | Bit4

Bit 3

Bit 2

Bit 1

Bit 0

PWMCON

PWM3CKS

PWM2CKS

PWMI1CKS

PWMOCKS

R/W

R/IW R/IW

R/IW

R/IW

R/IW

Reset

1 0

1 | o

1

0

1

0

Alh.7~-6

Alh5~4

Alh.3~2

Alh.1~0

PWMCKS: PWM3 B £

00:FsyscLk

01:Fsyscik
10:FRC
11:FRC x 2

PWMOCKS:PWM2 I 4

00:FsyscLk

01:FsyscLk
10:FRC

11:FRC x 2

PWMOCKS:PWMZ1 B4

00:FsyscLk

01:FsyscLk
10:FRC

11:FRC x 2

PWMOCKS:PWMO I

00:FsyscLk

01:FsyscLk
10:FRC
11:FRC x 2
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SFR A9h Bit 7
INTE1 PWMIE
R/W RIW
Reset 0
A9h.6 PWMIE: PWMO~3 1K di fig
0: 251 PWMO~3 ik
1: {§ifE PWMO~3 i
SFR D1h Bit7 | Bit6é | Bit5 | Bit4 | Bit3 | Bit2 | Bitl | Bit0
PWMDH PWMDH
R/W R/W
Reset | 1 | o | o [ o | o | o [ o | o
D1h.7~0 PWMDH: PWM /&7 L 775, @it PWMIDX 2 5]
HrRELHMER, HS % 10.1
PWMIDX = 0xh: PWMODH 5 ji1]
PWMIDX = 1xh: PWM1DH 7]
PWMIDX = 2xh: PWM2DH 7 [
PWMIDX = 30h: PWMS30DH 5 1]
PWMIDX = 31h: PWM31DH i)
PWMIDX = 32h: PWM32DH 15 1]
PWMIDX = 33h: PWM33DH 151
PWMIDX = 34h: PWM34DH 1)1
PWMIDX = 35h: PWM35DH 17 [
Note :
B 55 PWMDL, A5 H'S PWMDH
FEE: Saist PWMDH, 4R )5 i PWMDL
SFR D2h Bit7 | Bit6é | Bit5 | Bit4 | Bit3 | Bit2 | Bitl | Bit0
PWMDL PWMDL
R/W R/W
Reset o | o | o | o | o | o [ o | o
D2h.7~0  WMDL: PWM 5= 715, @il PWMIDX & 5]

AREZVEMER, HS
PWMIDX = 0xh:
PWMIDX = 1xh:
PWMIDX = 2xh:
PWMIDX = 30h:
PWMIDX = 31h:
PWMIDX = 32h:
PWMIDX = 33h:
PWMIDX = 34h:
PWMIDX = 35h:

Note :

Z 3% 10.1
PWMODH i |7l
PWM1DH Al
PWM2DH i |7l
PWM30DH /Al
PWM31DH j j]
PWM32DH j ji]
PWM33DH /Al
PWM34DH 5 ji]
PWM35DH /7]

EiFE: 55 PWMODL, %R/ E PWMODH
BRI : 45i PWMODH, 4R G Fiit PWMODL
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SFR D9h Bit7 | Bit6é | Bit5 | Bit4 | Bit3 | Bit2 | Bitl | Bit0
PWMPRDH PWMPRDH
RIW RIW
Reset 1 ] 1 ] 1 ] 1 ] 1] 1] 1 ] 1

D9h.7~0 PWMPRDH: PWM J& {5741, H PWMIDX %75
HRELZHMER, ESIE 101
PWMIDX = 0xh: PWMOPRDH 5 i1
PWMIDX = 1xh: P?WM1PRDH 3 il
PWMIDX = 2xh: PWM2PRDH 3 ]
PWMIDX = 3xh: PWM3PRDH ;]

Note :
BIiF: 45 PWMPRDL, %5 E PWMPRDH
BN llﬁr%. 46 PWMPRDH, #R 5B 12 PWMPRDL

SFR DAh Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bitl | Bit0
PWMPRDL PWMPRDL

RIW RIW

Reset 1 | 1 | 1 | 1 | 1 | 1 | 1 | 1

Dah.7~0  PWMPRDL: PWM & &7, H PWMIDX &35
HREZHAMELE, HSIE 10.1
PWMIDX = 0xh: PWMOPRDH 5[]
PWMIDX = 1xh: PWM1PRDH i
PWMIDX = 2xh: PWM2PRDH [
PWMIDX = 3xh: PWM3PRDH 1jj 1]

Note :
BfF: 45 PWMPRDL, #R)5FS PWMPRDH
B : 4ok PWMPRDH, 4R )5 it PWMPRDL

. .
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11. ADC

B Rt 7 —/> 12 7 ADC L4 1 44 J8E B\ 2 6 5 4% 455 ) 2R A7 48 I Bl Ok AR 9812 fIR
BT 27 A7 2 A A 25 A7 48« 87 ADC, 1 St 2% B ADCKS AL A1 1) ADC B 8B, &
WZR/NT 1 MHz. 885, % B ADSOC 173 5l ADC %4 # 7EFE B 45 9 HIW K5 EhTE e . Bhihgs
Ja HIW #5152 B ADIF 47,24 ADC F I fg, I — . ADIF fn] LB S 0 BEALEE 1
% ADSOC /5% . [Ky ADC {518 Fl il B 2 B i T8 3 =2, ADC ) 388 3 3 26 R0 i 42 B 00 1 3 9% I 3
G B AR — 5] B, L4 ADCITK 838 BAHT-HE, MmN REBUE . Bl H-P 2R F
Vss 2l Vee VB Y . AT BAMEL R PYAN B R FRiE ¥ ADC 1 VREF: Ve, 2.5V, 3V fl1 4V, ADCHS
1#E23] VBG IFf, ADCVREFS A% B 45 VCC, 5 HI| ADC #Ei{5 M50

SYSCLK/32 —»| 00
SYSCLK/16 —»| 01 ADC Clock
SYSCLK/8 —>{10
SYSCLK/4 —{11

2

ADCKS
(94h.3~2)

A 4

Timing Control ———» ADIF (95h.4)
Write 1 to ADSOC (F8h.4)

A 4

A

ADO >
AD1 N PR | v
: : | |
: : : I I >
SR | | _
AD41 X Analog | | ) S o ! R Asur‘;‘;ﬁfz;fon 12 ADCDH (ABh.7~0)
Switch [ 1 T e — ADCDL (AAh.7-4)
| w |
oo | | T
% Veg ——— L_____________! VT\EF
Vee —»| 00
$ 6 2.5V —»{ 01
3v —»{ 10
ADCHS 4 —> 11
(AEh.5~0)
2
ADCVREFS
(AEh.7~6)
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11.1 ADC &@i&

12 fii ADC,—3L45 44 AMiii #5528 ADO~AD4L, VBG il 1/4Vec. ADC Bt Bl X2k E
F SSRGS B8 E 85t ADCHS Ff7#s45. VBG A& N SR JEvE i [k

1.22V. 4 ADC B3| VBG i}, VBG KA HZNEH .

@it ¥ E SFR VBGEN = 1 1%

f6AE VBG K24, Fil AT LI/ E R ) VBG U . ADCHS 25| VBG i, ADCVREFS i}
Tk E % VCC, R ADC iR 2.

11.2 ADC %53k (8]

A ]S ADC B4 FL T BT 75 S A] . 1% ADC #3834 SR B AN ADC I 8 1, DL K 24
I b AT N R SRR R4 . — 3L 352 50 4> ADC I B A LB AT 5 & Ak . 248546 [a]
459 ADIF HH bR E B HIW % & 12 17 AID e 2s Ry in# 3] ADCDH #1 ADCDL % 725

50 ADC Clock Cycles

|
|
|
>
>
|

ADSOC
(F8h.4)

End of Conversion

|
|
|
-
'
|
|
|
I
|

|

ADIF > !
(95h.4) |
|

|

{ADCDH, ADCDL}

(Abh.7~0, AAh.7-4) = APEP(1-1) X

I
<

»

! \

000 XbitlleithX bit9 X X bit3 X bit2 X bitl X bit0 X ADCD (n)
|
|

<

Signal Sample and

|

€
"‘

I

|

|

Conversion

Time

'

Hold 24 ADC Clock Cycles
SFR 94h | Bit3 | Bit2 |
OPTION ADCKS
RIW RIW
Reset | 0 | 0 |

94h.3~2  ADCKS:ADC i 2 ik %

00:FsyscLk 132

SFR 95h Bit 7 Bit 4

INTFLG ADIF
R/W R/W
Reset 0

95h.4 ADIF:ADC s &

FHERAE R HIW KB . SIW 5 N\ EFh 2| INTFLG 5% & ADSOC 7 K iE R iZ bR .
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SFR A6h Bit 7
PINMODE| VBGEN
RIW RIW
Reset 0
ABh.7 VBGEN: 5] VBG 4 k2% A H

0: VBG 4 7% A 3l Jg A Ak

1 9] VBG KAE# B FEFETE IDLE BT, (HAEA 1L 50 R 44

SFR AAh Bit7 | Bit6 | Bits5 | Bit4
ADCDL ADCDL
RIW R
Reset - | -7 - 1 -
Aah.7~4  ADCDL: ADC %#ifi 3~0
SFR ABh Bit7 | Bit6é | Bit5 | Bit4 | Bit3 | Bit2 | Bitl | Bit0
ADCDH ADCDH
RIW R
Reset S I = = A A A
ABh.7~0 ADCDH:ADC ##ifir 11~4
SFR AEh Bit7 | Bit6 Bit5 | Bit4 | Bit3 | Bit2 | Bitl |
CHSEL ADCVREFS ADCHS
RIW RIW RIW RIW RIW RIW RIW RIW
Reset 0 | 0 1 1 1 1 1 1

AEh.7~6 ADCVREFS: ADC &% H [k
ADCHS i 4%3%] VBG I}, ADCVREFS £ % B N VCC, 75 ADC ## %%
00: VCC
01: 2.5V
10: 3V
11: 4V
AEh5~0 ADCHS: ADC iliEik##
000000: AD0O
000001: ADO1

101001: AD41
101011: Vg (PN EFEAE L ETF)
101100: 1/4V ¢ (PN 30251 HL R R)

SFR F8h Bit4
AUX1 ADSOC
RIW RIW
Reset 0
F8h.4 ADSOC: 2 5l ADC 4

B ADSOC 117 J5 %) ADC ##:, ADSOC £7:4 1 HIW T35 e &8 s i B - SIW AT BL'S 0 75

FRiZhRE.
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12. f B8R (FTK)

fib PR B PR AL T — PR B, ATEER ORI F AR A G I . RIS ERAE, RS R 2 A
21 AN IEIE 1) frk P EERAG N

T e g, P R IERR R E S . A IR VAT DU 51 R B O TK JBiE . K SFR PINMODX
BEE N 0011b 848 1 SFR TKPINSA / B 0~2 K5 I B o8 TK@IE. Wik E T TKPINSA/B 0
~2, JUAERL 5] B4 [E 2 o8 TK 3@iE, I H A2 PINMODX 520

TKPINSA Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
TKPINSA0] TKAO7 TKAO06 TKAO0S TKA04 TKAOQ3 TKAO02 TKAO01 TKAQ0
TKPINSA1l] TKA15 TKA14 TKA13 TKA12 TKAll TKA10 TKAQ09 TKAQ08
TKPINSA2 TKA20 TKA19 TKAL8 TKAL7 TKAL6

& E TKPINSA0~2 #: 10 [EEN TKA EiE

TKPINSA Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
TKPINSBO| TKBO07 TKBO06 TKBO05 TKB04 TKB03 TKB02 TKBO1 TKB0O0
TKPINSB1| TKBI15 TKB14 TKB13 TKB12 TKB11 TKB10 TKB09 TKB08
TKPINSB2 TKB20 TKB19 TKB18 TKB17 TKB16

#E TKPINSBO~2 ¥ 10 @EEN TKB &Ei&

£ TK#50F, A 40AE TKPD = 0 SRITHF TK Bk, SRJ5% TKSOC L& 1 PAFFaf i 4 i 46,
ey g TKSOC Ml LLEBNEE . H/2, W% Fevsox A8, BT REER, LT RET0IE
& TKSOC. TKEOC = 0 #on IEfEFTH ¥, TKEOC = 1 FRiEisg i, IF H st 5 sy
RAfEE XRAM 1, 7 TKEOC = 1 2 J&, F P W Zi&5EF5 2/ 50 us A REHT F— k¥, (HiE,
IR TKRERUN =1, NPE A2 TK, RN TET A REHRIKE TKSOC. b/ TKTMR
AT LA D8 TKDATA LUE R R 40 %A

FTK B WNEN B IS5 AR R IEIT N, %8 TKCHS = 17h FEFF A AT PAFRE A &
ZE AL (TKCAP) 1) TK Fdli 4. T WA S A ZKEFI W, KT R
B EMERAEH. WE TKRIMP, A DGl {42 i B o) 58 ol e i e i . X nlfg
B mbuiae

DS-TM52eF0C86_85_S 73 Rev 0.91, 2022/10/21



«'» 3 TM52eF0C86/85 ##k
DATA BUS
4 Y \ A )
Y
F800h IJMPVALA +> F900h
> XRAM >
TKCHSA = (ITRIMA) > TKDATA A
TKPDA —»| >
F817h —_— XRAM
TKSOCA Touch Key (TKA)

TKRERUN
TKIVCS
TKOFFSET

TKPINSAQ~2 ==
ATKCHA0~2 —~—p
>

Module A

———- TKEOCA

——— TKIFA

FI3Fh

ATKMODE
TKFIMP

SPREAD
TKTMRH, TKTMRL

Internal
acitor

TKA23

|||—||§—

@_ EZI TKA00
&
@_ z TKAZO

F940h

TKDATA B
XRAM

(TK B)

-
A
o
o
e8]

Y

———- TKEOCB

Touch Key
Module B

ATKCHBO0~2 >

TKPINSB0~2 ==

I » TKIFB F97Fh

F820h

XRAM
(ITRIMB)

TKCHSB

\ 4

JMPVALB +)

F837h

A

/
DATA BUS

Internal
capacitor

TKB23
M

z ZI TKBO00
§§| TKBO01

@_ E TKéZO

&6
FTK fliiz s e

SFR ATKCHA / BO~2 H T TK idiE, JHHENMEMS 2] TK 51, TK S35 MEAL
PR &M . W ATKMODE = 0, | TK &2 A LAF4 22 AMi@iE, TK00~TK20 Al TKCAP

(TK23) , WA @EERR—%. W ATKMODE = 1, N TK &% 7 LI 16 MEiE, FME
EARPIK. W ATKMODE =2, ] TK &£ 1 LI 8 MEIE, FAMEEMIH 4 k. WH
ATKMODE =3, | TK % il U 4 ME1E, BAMEE TR 8 k. TKCHSA fil TKCHSB &
F kA8 € TK FFaR I r 58—/ iliE
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.

24 ATKMODE =0, #9# TKAL16/ TKA14/ TKA08 / TKAO7 / TKA06 / TKAO02

= TKPINSA2=0000_0001, TKPINSA1=0100 0001, TKPINSA0=1100_0100
= ATKCHA2=0000 0001, ATKCHA1=0100 0001, ATKCHA0=1100 0100
= TKCHSA=0x02 (#& & 5 — /N #iiHiH)

FAETE XRAM 1 [1) TK HdE i HEF I W R .

XRAM
F900h| TKAOO DATAL
F901h, TKAO00 DATAH
F902h| TKA01 DATAL
FO03h| TKAO01 DATAH

F928h| TKA20 DATAL
F929h| TKA20 DATAH

F92Eh| TKA23 DATAL
F92Fh| TKA23 DATAH

%A ATKMODE =1, 4 TKA16/TKALl4/TKA08 / TKA07 / TKAD6 / TKA02

= TKPINSA2=0000 0001, TKPINSA1=0100 0001, TKPINSA0=1100_ 0100
= ATKCHA2=0000 0001, ATKCHA1=0100 0001, ATKCHA0=1100 0100
= TKCHSA=0x02 (#& &5 —/N A ihiHiH)

TEAELE XRAM HH TK BUE HEFI a0 T .

XRAM
F900h TKAO02 1% DATAL
F901h TKAO02 1% DATAH
F902h| TKA02 2" DATAL
F903h| TKA02 2" DATAH
F904h TKAO06 1% DATAL
F905h TKA06 1% DATAH
F906h TKA06 2™ DATAL
F907h| TKA06 2" DATAH

F914h TKA16 1% DATAL
F915h TKA16 1% DATAH
F916h TKA16 2™ DATAL
F917h| TKA16 2™ DATAH

TK A4 RN 14 628, 759N DATAH 6475 DATAL 817, DATAH/L 574K I 152
0, A RefS2IIEMN) 14 1505 B AL IEFE T (DATAL), AR EF7 (DATAH)
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%4 ATKMODE =2, 34l TKA16 / TKA14 / TKA08 / TKAO07 / TKA06 / TKA02
= TKPINSA2=0000 0001, TKPINSA1=0100 0001, TKPINSA0=1100 0100

= ATKCHA2=0000_ 0001, ATKCHA1=0100 0001, ATKCHA0=1100 0100

= TKCHSA=0x02 (1§ 5E % — M AHHiEiE)

B XRAM ) TK 48 1A T .

XRAM
F900h TKAO02 1% DATAL
F901h TKAO02 1% DATAH
F902h| TKA02 2" DATAL
F903h| TKA02 2" DATAH
F904h| TKA02 3™ DATAL
F905h TKA02 3™ DATAH
F906h| TKA02 4™ DATAL
F907h| TKA02 4™ DATAH
F908h TKAO06 1% DATAL
F909h TKAO06 1% DATAH
FO0Ah| TKA06 2™ DATAL
F90Bh TKA06 2™ DATAH
F90Ch| TKAO06 3™ DATAL
F90Dh| TKA06 3 DATAH
FO0Eh| TKA06 4" DATAL
FOOFh TKAO06 4" DATAH

F928h TKA16 1% DATAL
F929h TKA16 1% DATAH
F92Ah| TKA16 2" DATAL
F92Bh TKA16 2™ DATAH
F92Ch| TKA16 3™ DATAL
F92Dh| TKA16 3 DATAH
F92Eh TKA16 4" DATAL
F92Fh TKA16 4" DATAH

TK g RN 14 628, 775N DATAH 6475 DATAL 817, DATAH/L 5 754K I 152
Y, A RefS 2 IEMN) 14 1 50s: B AL IEFE T (DATAL), AR EF7 (DATAH)

- -
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%1 ATKMODE =3, 194 TKA08/ TKA07 / TKA06 / TKA02

= TKPINSA2=0000_0000, TKPINSA1=0000_0001, TKPINSA0=1100_0100
= ATKCHA2=0000_ 0000, ATKCHA1=0000 0001, ATKCHA0=1100_0100
= TKCHSA=0x02 (1§ 5E % — M AHHiEiE)

B XRAM ) TK 48 1A T .

XRAM
F900h TKAO02 1% DATAL
F901h TKAO02 1% DATAH
F902h| TKA02 2" DATAL
F903h| TKA02 2" DATAH
F904h| TKA02 3™ DATAL
F905h TKA02 3™ DATAH
F906h| TKA02 4™ DATAL
F907h| TKA02 4™ DATAH
F908h| TKA02 5" DATAL
F909h TKA02 5" DATAH
F90Ah TKA02 6" DATAL
F90Bh TKAO02 6" DATAH
F90Ch| TKA02 7™ DATAL
F90Dh| TKA02 7" DATAH
F90Eh| TKA02 8" DATAL
FOOFh TKA02 8" DATAH

F930h TKAO08 1% DATAL
F931h TKAO08 1" DATAH
F932h| TKA08 2" DATAL
F933h| TKA08 2™ DATAH
F934h| TKA08 3™ DATAL
F935h TKA08 3™ DATAH
F936h| TKA08 4" DATAL
F937h TKA08 4™ DATAH
F938h| TKA08 5" DATAL
F939h| TKA08 5" DATAH
F93Ah| TKA08 6" DATAL
F93Bh TKA08 6" DATAH
F93Ch| TKA08 7" DATAL
F93Dh| TKA08 7" DATAH
F93Eh| TKA08 8" DATAL
F93Fh TKA08 8" DATAH

TK A4 RN 14 628, 779N DATAH 6475 DATAL 817, DATAH/L 574K I 152
Y, A RefSRIIEMN) 14 505 B AL IEFE T (DATAL), AR EF7 (DATAH)
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SFR 95h Bit 5
INTFLG TKIFA
R/IW RIW
Reset 0
95h.5 TKIFA: filifBigg A kbR
WIHR Foyscik RBEHL,  NIITE il 3o B 5 e 25 SRR H/W B . S/ W K DFh 5 N INTFLG
20 TKSOCA i E 1 LAERR AR &
SFR 9Ch Bit 7 Bit 6 Bit 5 Bit 4 Bit3 | Bit2 | Bitl Bit 0
TKCON3 | TKPDB | TKEOCB | TKIFB |TKXCAPB JMPVALB SPREAD
R/W R/IW R RIW R/W RIW R/IW
Reset 1 1 0 0 0 | 0 | 0 0
9Ch.7 TKPDB: fil:#i% B
0: filfisk B Je
1: fiBie B 4%
9Ch.6  TKEOCB: fili#ifd#E HubrE AR, £ TKSOCB =1 2 J5 TKEOCB fJfitf 3uS HIER, Ktk F
| W A2 R 2 % B 8] 7 Re 3 i b 2
0: TN IEFEHAT R e
1: RoREEIRTERR
9ChS5  TKIFB: fih##is B Hlrbr&
WIHR Feysoi AWML, TILE i B Heafe s iy th H/W B T#E. S/W TKIFB 5 A 0 0k
TKSOCB 7 & 1 PLiERR %A &,
9Ch4  TKXCAPB: filif5ig B #4023 25 5
0: fR¥FE 0, ZEH B sE 4 2R 4%
1 A, EZREN L
9Ch.3~1 JMPVALB : fil st B2 i, NAE TKFIMP =0 H1a]
00 =#R IR, 111 =4iF K
9Ch.0  SPREAD: A& fish 4 g i £ 4R [ 2 18 ik 1o
0: #4H
1 B

e
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SFR ADh Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bitl | Bit0
TKCON | TKPDA | TKEOCA |[TKRERUN| TKIVCS |[TKXCAPA|TKOFFSET ATKMODE

RIW RIW R RIW RIW RIW RIW RIW
Reset 1 1 0 0 0 0 0 | o
ADh.7  TKPDA: filifiifg A

ADh.6

ADh.5

ADh.4

ADh.3

ADh.2

ADh.1~0

0: fuh#ige A J3 H
1: fldi A ZEH
TKEOCA: fili#ifg s #br 45 I, 78 TKSOCA = 1 2 J5 TKEOCA T fig 7 3uS HIZEIR, Ktk F
| W L2 RS 5 IR 18] 4 fE 48 %A & .
0: FIRIELEHHAT 0
1: RN TR
TKRERUN: TK A/B HBIEHH3), JofE HHrikE TKSOCA /B BT HE ¥ 53 TK A/ B ik
o
0: ABhEFEEA. IR TKA/B HEHHS T EHAIT—Ik TKSOCA /B
1: BEhEFEH. TKSOCA/B HUAT G, TK A/ B KIS J6 7 B HiI AT TKSOCA
/B

TKIVCS: fi 54 4E i R ik
0: VCHG=2.8V: VINT=1.4V
1: VCHG=3.6V; VINT=1.8V

TKXCAPA: fil s A SN S g ik

0: fRFF 0, 25 fi 4adek S0 FEL 2% 2%

1. R, BIREN1
TKOFFSET: JEF4 TK FPIRAS

0: #H:3| VSS

1 ERERITH M, T VSS @ EOC
ATKMODE: fili 5951 =
00: TKA 1 TKB 4 77k, BANEEHAH 11X,
01: TKA 1 TKB 4 77k, BANEEHAH 2 X,
10: TKA il TKB H#i 5i, SAEIEF 4 %,
11: TKA #il TKB H#i 51, EA@EIEF M 8 Ik,

&% 22 4> TK iliE
% 16 > TK #iE
&% 84> TK jHiE
&% 44 TK iBiE

R ARAEE PRI REZERE, SNESHE 6 .
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SFR B4h Bit7 | Bité | Bits | Bit4 | Bit3 | Bit2 | Bitl | Bit0
TKTMRL TKTMRL
RIW RIW
Reset | 1 [ 1 [ 1 [ 1 [ 1 | 1 | 1 [ 1
B4h.7~0 TKTMRL: filififd A/ B K AL 7~0 %,
00: fhb FF: K
SFR B5h Bit 7 Bité | Bit5 | Bit4 Bit3 | Bit2 | Bitl | Bit0
TKCON2 | TKFIMP JMPVALA TKTMRH
RIW RIW RIW RIW
Reset 0 0 | 0 | 0 0 | 0 | 0 [ 0
B5h.7 TKFIMP: P fe 5 B I B 5512 1 ) 1 8 agk It
0: 2
1 JaH
B5h.6~4 JMPVALA : fili g A B fmif, AE TKRIMP =0 Hhi] H
000 =AlRIAK, 111 =M i
BSh.3~0 TKTMRH: filf5ifd A/ B ##iKfE 11~8 75,
0000: % 1111: kK
SFR F8h Bit 5 Bit 2
AUX1 TKSOCA TKSOCB
RIW RIW RIW
Reset 0 0
F8h.5 TKSOCA: fili 58 AR HIT 1k
BCE NIHA G SRS AR e, U1RFsysow 2B HR HTKRERUN = O, #4530,
EALK HH I WiER.  STWH A LS 0iE R iZ%hr &
F8h.2 TKSOCB: fil#5tgB H It 4k

BEENIRIAT TG Al B 4 . W R Fsysok 2T TR L TKRERUN = O, TUIFERCHEE IS, %

PR EHH [ WIE B .

S/ WA LS 0iE R 1Z4r & .
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SFR A7h

Bit 4

Bit 3

Bit 2

Bitl | Bit0

TKCHSA

TKCHSA

R/IW

RIW

Reset

1

1

1

A7h.4~0 TKCHSA: #5Efilif¥ifzsE A 55— EE

00000:
00001:
00010:
00011:
00100:
00101:
00110:
00111:
01000:
01001:
01010:
01011:
01100:
01101:
01110:
01111:
10000:
10001:
10010:
10011:
10100:

10111:

TKAO00
TKAO1
TKAOQ2
TKAO3
TKAO04
TKAQ05
TKAQ06
TKAOQ7
TKAO08
TKA09
TKAL0
TKAll
TKA12
TKA13
TKAl4
TKA15
TKA16
TKAL7
TKA18
TKAIL9
TKA20

TKACAP W52 i ¥ Il iE

SFR ACh

Bit 4

Bit 3

Bit 2

Bitl | Bit0

TKCHSB

TKCHSB

R/IW

R/IW

Reset

1

Ach.4~0 TKCHSB: f&& s B 25—~ iiEiE

00000:
00001:
00010:
00011:
00100:
00101:
00110:
00111:
01000:
01001:
01010:
01011:
01100:
01101:
01110:
01111:
10000:
10001:
10010:
10011:
10100:

: TKBCAP #8525 i ¥ HiE

10111

TKBO0O0
TKBO1
TKB02
TKBO03
TKB04
TKBO05
TKBO06
TKBO7
TKBO08
TKBO09
TKB10
TKB11
TKB12
TKB13
TKB14
TKB15
TKB16
TKB17
TKB18
TKB19
TKB20
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SFR C1h Bit7 | Bit6 | Bits | Bit4 | Bit3 | Bit2 | Bitl | Bit0
TKPINSAO TKPINSAO
R/IW R/W
Reset | o [ o [ o [ o [ o | o | o [ o
Cih.7 TKAO7 5| I & A TK #iE: 0: 25/ 1. B A
C1h.6 TKAO06 5| il & A TK #iE: 0: 25/ 1. B A
C1lh5 TKAO5 5| il & A TK #iE: 0: 25 1. B A
Clh4 TKAO04 5| il & A TK #iE: 0: 25/ 1. B A
C1h.3 TKAO03 5| il 5 A TK i#iE: 0: 25 1. B
C1ih.2 TKAO02 5| il & A TK #iE: 0: 25/ 1. B
Cilh.1 TKAOL 5| JIE & TK 38iE: 0. 22F 1. JHH
C1h.0 TKAOQO 5|l & TK 38iE: 0. 250 1. JHH
SFR C2h Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bitl | Bit0
TKPINSAL TKPINSAL
R/W R/IW
Reset | o [ o [ o [ o [ o | o [ o [ o
C2h.7 TKA1L5 5] jiIfE o TK d@iE: 0 #5/H 1. 5 H
C2h.6 TKAL4 5] 8 TK EIE: 0. 25H 1. JHH
C2h.5 TKAL3 5| ey TK EiE: 0. 25H 1. JHH
Cc2h.4 TKA12 5] I o TK @iE: 0 25/H 1. 5 H
C2h.3 TKALL 5| JIE €N TK 38iE: 0. 220 1. JHH
C2h.2 TKAL0 5| JAIE 28 TK GEiE: 0: 25/ 1. J5
C2h.1 TKAO09 5| JAIE £ A TK 3EiE: 0: 25/ 1. J5
C2h.0 TKAO08 5| JilfE 72 A TK 3EiE: 0: 25/ 1. J5
SFR C3h Bit7 | Bit6é | Bit5 | Bit4 | Bit3 | Bit2 | Bitl | Bit0
TKPINSA? TKPINSA?
R/W R/W
Reset | o [ o [ o [ o | o | o | o [ o
C3h.7~5  Reservd
C3h4 TKA20 5] jiIfE o TK liE: 0. 25/ 1. J5H
c3h.3 TKAL9 5| TK EiE: 0. 25H 1. JHH
C3h.2 TKA18 5| jiIfE & TK iliE: 0. 25/ 1. 5 H
c3h.1 TKAL7 5] & &8 TK iliE: 0. 25/ 1. 5 H
C3h.0 TKA16 5] & & TK iliE: 0. 25H 1. 5
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SFR C4h Bit7 | Bit6é | Bits | Bit4 | Bit3 | Bit2 | Bitl | Bit0
TKPINSBO TKPINSBO
R/IW R/W
Reset | o [ o [ o [ o [ o | o | o [ o
C4h.7 TKBO7 5| J[E 2 TK i#ig: 0: 25/ 1: J5H
C4h.6 TKBO6 5| Jii[E 2 TK i#ig: 0: 25/ 1: JaH
C4h.5 TKBO5 5| Jii[E 2 TK i#ig: 0: 25/ 1: J5H
C4h.4 TKBO4 5| Ji[E 2 TK i#ig: 0: 254 1: JaH
C4h.3 TKBO3 5| Ji[E 2 TK i#ig: 0: 25/ 1: J5H
C4h.2 TKBO2 5| JifE 2 TK i#ig: 0: 25/ 1: J5H
C4h.1 TKBO1 5| fi[E &~ TK ii&: 0: 25/ 1. B
C4h.0 TKBOO 5| fi[E &~ TK ii&: 0: 25/ 1. B
SFR D7h Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bitl | Bit0
TKPINSB1 TKPINSB1
R/W R/IW
Reset | o [ o [ o [ o [ o | o [ o [ o
D7h.7 TKB15 5| Jii[fE &k TK @iE: 0: ZEH 1. B
D7h.6 TKB14 5| ilE &k TK @#iE: 0: 22 1. B
D7h.5 TKB13 5| il &k TK @iE: 0: ZEH 1. B
D7h.4 TKB12 5| il &k TK @iE: 0: ZEH 1. B
D7h.3 TKB11 5 f[E &~ TK ii&: 0: 25/ 1. B
D7h.2 TKB10 3| [ &y TK i@iE: 0: 2M 1. BH
D7h.1 TKBO9 3| [ & )y TK ili&: 0: M 1. BH
D7h.0 TKBO8 3| [ &y TK ili&: 0: M 1. BH
SFR DFh Bit7 | Bit6é | Bit5 | Bit4 | Bit3 | Bit2 | Bitl | Bit0
TKPINSB2 TKPINSB2
R/W R/W
Reset | o [ o [ o [ o | o | o | o [ o
DFh.7~5  Reservd
DFh.4 TKB20 5| J[E e TK @iE: 0: 22/ 1: JaH
DFh.3 TKB19 5| J[E e N TK @iE: 0: 22/ 1: JaH
DFh.2 TKB18 5| Ji[E 2 TK #i&: 0: 22/ 1: JaH
DFh.1 TKB17 5| J[E e N TK @#iE: 0: 22/ 1: J5H
DFh.0 TKB16 5| J[E e TK #i&: 0: 22/ 1: J5H
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SFR C5h Bit7 | Bit6é | Bits | Bit4 | Bit3 | Bit2 | Bitl | Bit0
ATKCHAO ATKCHAO
R/IW R/W
Reset 0 [ 0 | 0 | 0 | 0 | 0 | 0 l 0
C5h.7 TKAO7 FfiJaH: 0: 28 1. JHH
C5h.6 TKA06 FffiJH: 0: 28 1. JHH
C5h.5 TKAOS FffiJaH: 0: 28 1. JHH
C5h.4 TKAO4 FHiJHH: 0: 224 1. JoH
C5h.3 TKAO3 FffiJaH: 0: 22 1: JoH
C5h.2 TKA2 FffiJaH: 0: 22 1. JHH
C5h.1 TKAOL FH#iJaH: 0: 224 1. JHH
C5h.0 TKAOO FHiJaH: 0: 224 1. JHH
SFR C6h Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bitl | Bit0
ATKCHA1 ATKCHA1
R/W R/IW
Reset 0 [ 0 | 0 | 0 | 0 | 0 | 0 l 0
c6h.7 TKALS H#i)jaH: 0: 25 1: BH
C6h.6 TKAL g H: 0: 25 1: BH
c6h.5 TKAL H#i)aH: 0: 25 1: BH
C6h.4 TKAL2 H#i)jaH: 0: 25 1: BH
C6h.3 TKALL F#iJEH: 0. 224 1. JBH
C6h.2 TKALO A H: 0: 224 1. JHH
Céh.1 TKA09 FH#iJEH: 0: 22H 1. JHH
C6h.0 TKAO08 FffiJeH: 0: Z2H 1. JHH
SFRC7h Bit7 | Bit6é | Bit5 | Bit4 | Bit3 | Bit2 | Bitl | Bit0
ATKCHA?2 ATKCHA?2
R/W R/W
Reset | o [ o [ o [ o | o | o | o [ o
C7h.7 TKACAP (TKA23) WiiZ# i miEHARMae: 0. 22H 1. BHH
C7h.6~5 Reservd
C7h.4 TKA20 H##i)a H: 0: 22 1: BH
C7h.3 TKAL9 H##iJa A 0: 25 1. Ja A
C7h.2 TKAL8 i) . 0: Z5F 1: Ja M
C7h.1 TKAL7 3 A 0: 25 1. Ja A
C7h.0 TKAL6 H##i)a A 0: 25 1: Ja A
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SFR B7h Bit7 | Bit6é | Bits | Bit4 | Bit3 | Bit2 | Bitl | Bit0
ATKCHBO ATKCHBO
R/IW R/W
Reset | o [ o [ o [ o [ o | o | o [ o
B7h.7 TKBO7 /s FH: 0: 2EH 1. JHH
B7h.6 TKBO6 345 FH: 0: 2EH 1: JHH
B7h.5 TKBO5 H4#fi/a FH: 0: 25H 1. JHH
B7h.4 TKBO4 H#i/a FH: 0: 2EH 1. JHH
B7h.3 TKBO3 ##fi/a FH: 0: 2EH 1. JHH
B7h.2 TKBO2 H##fi/a FH: 0: 22H 1. JHH
B7h.1 TKBO1 i/ FH: 0: #2H 1. HH
B7h.0 TKBOO 4#i/a FH: 0: #2H 1. JHH
SFR B6h Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bitl | Bit0
ATKCHB1 ATKCHB1
R/W R/IW
Reset | o [ o [ o [ o [ o | o [ o [ o
B6h.7 TKB15 4/ H: 0: ZEH 1. JHH
B6h.6 TKB4 H#fijE H: 0: Z2H 1. JHH
B6h.5 TKB13 4/ H: 0: ZEH 1. JHH
B6h.4 TKBL12 H#fijE H: 0: ZEH 1. JHH
B6h.3 TKBL11 /B H: 0: #2H 1. HH
B6h.2 TKB10 H#i/m FH: 0: #2H 1. HH
B6h.1 TKBO9 H#i/m FH: 0: #2H 1. HH
B6h.0 TKBO8 3##i/a fH: 0: #2H 1. HH
SFR AFh Bit7 | Bit6é | Bit5 | Bit4 | Bit3 | Bit2 | Bitl | Bit0
ATKCHB?2 ATKCHB?2
R/W R/W
Reset | o [ o [ o [ o | o | o | o [ o
Afh.7 TKBCAP (TKB23) WHiZH i mEAfifEi6e: 0: 454 1. B H
Afh.6~5 Reservd
Afh.4 TKB20 Hffija fH: 0: 22H 1: Ja A
Afh.3 TKB19 HffijE fH: 0: 22 1: Ja A
Afh.2 TKB18 Hffija fH: 0: 22H 1: JaH
Afh.1 TKB17 HfijEH: 0: 22H 1: Ja A
Afh.0 TKB16 HAffijmfH: 0: 22H 1: Ja A
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13. LCD / LED #Z#|23/9K % 2%

ZA ] DAL B = FORE A LED 4R, LED SRR, LCD Wahfill, @i ZH7a
BLE, EAFER SR — R e,

13.1 LED &R (MX, Matrix)

120 AR B R SCFF LED #5383 Aok 3048 . @ LEDMODE = 00b, LXDON = SELLED = 1.,
LED 45 R0 B . e 424t 8 /> Segment 5| A1 8 4~ Common 5| BHISKEKZ) 64 14 211 LED #%
P, COM S| EAREIEERR. nLUEN LXDBRIT W8 LED 52/ . & N 1111b i,
ERkmseE. HY, LEDBRITM H T ESEA S EA . 24 LEDBRITM =0 B, AR
HIF SRS, 4 LEDBRITM = 1 B, A LAZEASSE 4F [ Bom s,

LSEGO LSEGO

LSEG1 LSEG1

LSEG2 — — — (—) LSEG2 — (—) — (—3
=[SO = (OS]
LSEG4 — (—) (—) — LSEG4 (—) — — (—)
o o o o o B o o o
LSEG6 (— - (— - (— - (— - LSEG6 (— - (— - (— - (— -
LSEG7 LSEG7

LCOMO T

LCOM1

LCOM2

LCOM3

LCOM4

LCOMS5

LCOM6

LCOM7

XRAM H {1 55 7= e BN BT AH R IE ) s RS (1 o5, 0 omA R »

XRAM
Addr.

FBOOh LCOMO | LSEG7 | LSEG6 | LSEGS | LSEG4 | LSEG3 | LSEG2 | LSEG1 | LSEGO
FBO1h LCOM1 | LSEG7 | LSEG6 | LSEGS | LSEG4 | LSEG3 | LSEG2 | LSEG1 | LSEGO
FB02h LCOM2 | LSEG7 | LSEG6 | LSEG5 | LSEG4 | LSEG3 | LSEG2 | LSEG1 | LSEGO
FBO3h LCOM3 | LSEG7 | LSEG6 | LSEG5 | LSEG4 | LSEG3 | LSEG2 | LSEG1 | LSEGO
FBO04h LCOM4 | LSEG7 | LSEG6 | LSEG5 | LSEG4 | LSEG3 | LSEG2 | LSEG1 | LSEGO
FBO5h LCOM5 | LSEG7 | LSEG6 | LSEGS | LSEG4 | LSEG3 | LSEG2 | LSEG1 | LSEGO
FBO6h LCOM6 | LSEG7 | LSEG6 | LSEGS | LSEG4 | LSEG3 | LSEG2 | LSEG1 | LSEGO
FBO7h LCOM7 | LSEG7 | LSEG6 | LSEG5 | LSEG4 | LSEG3 | LSEG2 | LSEG1 | LSEGO

LED ZEFEIXSN 757 A0 B ) B BL B3R

COM Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
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13.2 LED AEREER (DMX, Dot Matrix)

4% LEDMODE = 10b, LXDON = SELLED =1, LED fi4EFEMEE 8. LED M B2
17 *8 sigifE, XN LEDO~LED7 ¥ I, fxZ nECE 7x8 = 56 4~ LED it TIk5lN, LED M%)
N BAE T EM 7 * 8 SR FRiCHbE, XRAM ¥ B RELE G T LED AR HbEfFPIRS (1
FBoREE, O RRAET) o LFZLIA 56 471K LED K5h%s. fdi ] LXDDUTY &£ S 40RE 4 * 4,
5*%5,.6*6, 6*7. 7*7f17*8, tHN.[Y LED HuhtfREFAAE .  w]LLE LXDBRIT % & LED 1
ofE. WEAN 1111b B, ERHmE. 54, LEDBRITM HTWREREMIE L. 2
LEDBRITM = 0 v}, AJ DGR E IR B85, 24 LEDBRITM = 1 i, A] LSRG 56 i) B on
i

Td'g'r‘_" Bit7 | Bit6é | Bit5 | Bit4 | Bit3 | Bit2 | Bitl | Bit0
FBOOh 7 5 5 2 3 2 1 0
FBO1h 15 14 13 12 11 10 9 8
FBO2h 23 22 21 20 19 18 17 16
FBO3h 31 30 29 28 27 26 25 24
FBO4h 39 38 37 36 35 34 33 2
FBO5h 47 26 45 m 43 22 a1 20
FBO6h 55 54 53 52 51 50 29 28

LED PR35 5t ML) BonECE R

bhangl

LED1

=

=
w
N

12

LED2

N
o

LED3

mlimls

LED4

w
[e)]

w
55
l
w
[o=]
I

[ [ (B e T ]
SSIICRICAICRICR g
o e e T
o [ T
e e T
o e

LED5

N
1%
AN
S

F'Z'
~
.
iy
[e))
.

Il

LED6

s

LED7

LED 7*8 S4EME
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y—LEDO
4
0
7 . 7 . . LEDL
p 4
14 13 12 11 10 9 8
p p » 4 p
. * . . . LED2
4 » 4
22 21 20 19 18 17 16
> » > 4
* * . . . LED3
p p y p
30 29 28 27 26 25 24
» p >
* . . . . LED4
> > » > >
38 37 36 35 34 33 32
p >
. . . . . LEDS
p > p p p p
46 A5 /A4 A3 42 A1 40
4
. . . . . * LED6
LED7
y—LEDO
O
» 7 . . 28 LED1
p 4
14 13 12 11 10 9 8
» > > > >
¢ TS * . . LED2
p > p
22 21 20 19 18 17 16
> » » >
* . . . . LED3
» » » »
30 29 28 27 26 25 24
p p p
* . . . . LED4
p 4 4 p 4
38 37 36 35 34 33 32
p >
* . . . . LEDS
J&
LED6

LED 6*7 S4EME
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4 LEDO
&1

LED1

LED2

LED4

LEDS

Calialialals
AR e et

1L
2
HERE
s
alifita
FEE

LED6

4 LEDO
4
1

LED1

LED2

ELET
w7
L
Tatata
T

LED4

LED5S

LED 5*5 f4EME
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4 LEDO
4
1

LED1

\d
o
§LZ24

LED3

LED4

LED 4*4 S5%ERE
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13.3 LCD #=R

Z5  SCRF LCD #8628 13K Bh 45 . LCD YR 2% REf% 126 4% 80 £i(4 COM / 20 SEG) £k 128 (8 COM
/16 SEG) >RIKZ) LCD M. ‘EfeiEIRzh 13 k. LCD B4hJik SRC/4 8¢ SXT /2 /=4, W
YT SFR LCDCKS. s nf LLUE T LXDPSC £k LL 8. 16, 32 f164. #I1HE SRC/4 & LCD
BRI VCC HLJE HE P22 520 SRC SR A1 LCD ik %, LCDRAM £7F 8051 f 41 ¥ 17
fit=s )4, Mol A\ FBOOh %I FB1Fh.

LCD RAM
3 \ 4
LXDBRIT (B1h.2~0) =i | CD SEGMENT
Voltage > Control —» SEG0~SEG19
LXDON (B1h.7) »{ Generator Logic
SELLED (BZh.4)—{>¢ 0
64 COMMON
SRC/4 ——>| 0 Lep | /32 82 Control  |— COM0~COM7
—>{ Clock | /16 |, ——] Logic
SXT/2 ——»|1 Divider | /8 |11
A d
A
2 LXDDUTY
LCDCKS (B1h.6~4)
(B2h.7) LXDPSC

(B2h.6~5)

LCD COMO~7 %

Addr. Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 COM
FBOOh SEG7 SEG6 SEG5 SEG4 SEG3 SEG2 SEG1 SEGO COMO
FBOlh SEG7 SEG6 SEG5 SEG4 SEG3 SEG2 SEG1 SEGO COM1
FB02h SEG7 SEG6 SEG5 SEG4 SEG3 SEG2 SEG1 SEGO COM2
FBO3h SEG7 SEG6 SEG5 SEG4 SEG3 SEG2 SEG1 SEGO COM3
FB04h SEG7 SEG6 SEG5 SEG4 SEG3 SEG2 SEG1 SEGO COM4
FBO5h SEG7 SEG6 SEG5 SEG4 SEG3 SEG2 SEG1 SEGO COM5
FBO6h SEG7 SEG6 SEG5 SEG4 SEG3 SEG2 SEG1 SEGO COM6
FBO7h SEG7 SEG6 SEG5 SEG4 SEG3 SEG2 SEG1 SEGO CoM7
FB08h SEG15 | SEG14 | SEG13 | SEG12 | SEG11 | SEGI10 SEG9 SEG8 COMO
FBOSh SEG15 | SEG14 | SEG13 | SEG12 | SEG1l1 | SEGI10 SEG9 SEGS8 COM1
FBOAh SEG15 | SEG14 | SEG13 | SEG12 | SEG1l1 | SEGI10 SEG9 SEGS8 COM2
FBOBh SEG15 | SEG14 | SEG13 | SEG12 | SEG11 | SEGI10 SEG9 SEG8 COM3
FBOCh SEG15 | SEG14 | SEG13 | SEG12 | SEG11 | SEGI10 SEG9 SEG8 COM4
FBODh SEG15 | SEG14 | SEG13 | SEG12 | SEG1l1 | SEGI10 SEG9 SEGS8 COM5
FBOEh SEG15 | SEGl14 | SEG13 | SEG12 | SEG1l1 | SEGI10 SEG9 SEGS8 COM6
FBOFh SEG15 | SEG14 | SEG13 | SEG12 | SEG11 | SEGI10 SEG9 SEG8 COM7

FB10h SEG19 | SEG18 | SEG17 | SEG16 | COMO
FB11h SEG19 | SEG18 | SEG17 | SEG16 | COM1
FB12h SEG19 | SEG18 | SEG17 | SEG16 | COM2
FB13h SEG19 | SEG18 | SEG17 | SEG16 | COM3
FB14h SEG19 | SEG18 | SEG17 COM4
FB15h SEG19 | SEG18 COM5
FB16h SEG19 COM6
FB17h Com7

LCD MMM ESIER
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£ COM 5 Jil_t- Ay 4 (A A B SRR AR AR AT LRI SR 27 LCD i, NIRRT —4 LCD
HEZE.,

[N
m
®
3
D

——dm e ——

e
1
1
1
1
1
1
|
|
]
|
1
1
1
1
1
1
1
1
1
1
]
]
' ' '
(2]
w

—— L
)
)
]
)
]
]
]
]
]
|
|
]
]
S B
|
[EEN
~
w
<
]
O

FEAMRERAN T PR o
LCD i (Hz)
L((i-:gl:g)r? 7K)S (IB)EEE% LXDDUTY (B1h.6~4)
14 HEW| U5 H2LW | 16 H2 | 1/8 H=ELt

/8 256 205 171 128
SXT/2 /16 128 102 85 64
16384 Hz 132 64 51 43 32
/64 32 26 21 16
/8 313 250 208 156
SRC/4 /16 156 125 104 78
20000 Hz 132 78 62 52 39
/64 39 31 26 20
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T LCD Bk KA A T~ 1 AR R A A% . LXDON F1 SELLED ## i )\ VCC #|
HLF IR . 402 LXDON =0 8 SELLED = 1, JlI] PMOS #5414 4%, LAMERTH LCD HL &N 0V,
U1 LXDON = 1 F1 SELLED =0, NI E#E=4E 2N HE, DIefdt LCD #&Hilft HT4E
BT IP T . LXDBRIT 26O T ARG R UM E Vicoe FRER IH LXDBRIT XM
i Vico. HIT LXDON =1 F1 SELLED =0 Iif DC 8450825238, IR 20 T 2% B B K7 i 46 FEL VAL

VCC
LXDON
SELLED —4
LXDBRIT [2] —> 5R
e Vico
LXDBRIT [1]]—> 2R IR
2/3 VLCD
LXDBRIT [0]—> R Totally
[ ?< R S AR
V
Leb 1/3 Vico
12R 4R
N\
LXDBRIT Vieo
000 (12/20) X Ve
001 (12/19) X Ve
010 (12/18) X Ve
011 (12/17) X Ve
100 (12/15) X Ve
101 (12/14) X Vece
110 (12/13) X Ve
111 Vee
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7

i/

>

14 525, 13 mEBH B

1/3 VLCD
2/3 VLCD
-1/3 VLCD

T VSS

- 'VLCD

i~ VSS

-- 213 Vo
-1/3 VLCD
-- Viep

R

T

]
B TR R

|

|

COMO-SEG1 ---f---------}--

€93S

¢93s
193S
093S

COMO
Ccom1
COM2
COM3
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SFR B1h Bit 7 Bit6 | Bit5 | Bit4 Bit 3 Bit2 | Bitl1 | Bit0
LXDCON | LXDON LXDDUTY LEDBRITM LXDBRIT

RIW RIW RIW RIW RIW
Reset 0 o | o | 0 0 1 | 1 | 1
B1h.7 LXDON: LCD / LEDf#ifi

B1h.6~4

B1h.3

B1h.2~0

0: LCD/LED #£H]

1: LCD/LED f#fE
LXDDUTY: LCD/ LED /5%t ik %
LCDiE#:: (WIRSELLED =0) :
000: 1/4,5%%tt, COM 0~3

001: 1/4,5%%tk, COM 0~3

010: 1/5 5%%tk, COM 0~4
011: 1/6 5%%tk, COM 0~5

100: 1/6 5= tk, COM 0-~5

101: 1/8 5%k, COM 0~7

110: 1/8 5=%%tL, COM 0~7

111: 1/8 5%, COM 0~7

LED#%FE: 4ERER (4nSRSELLED =1, LEDMODE = 00b)

000:
001:
010:
011:
100:
101:
110:
111:

172
1/3
1/4
1/5
1/6
17
1/8
1/8

ti %5k, LCOM 0~1
ti %5k, LCOM 0~2
545 kL, LCOM 0~3
525k, LCOM 0~4
525, LCOM 0~5
525, LCOM 0~6
525, LCOM 0~7
545, LCOM 0~7

LEDiE#: SR, (W% SELLED =1, LEDMODE = 10b)

000: 4x4, LED 0~4
001: 5x5, LED 0~5
010: 6x6, LED 0~6
011: 6x7, LED 0~6
100: 7x7, LED 0~7
101: 7x8, LED 0~7
110: 4%
111: %
LEDBRITM: LED %%/ ki =X,
0: FEREH IR
10 S5 R AR
LXDBRIT: LCD / LED %% #il
000: O 2% (M)

111: 7 2% (58
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SFR B2h Bit 7 Bit6 | Bit5 Bit 4 Bit 3 Bit1 | BitO
LXDCON2| LCDCKS LXDPSC SELLED [LEDHOLD LEDMODE
RIW RIW RIW RIW RIW RIW
Reset 0 0 | 0 0 0 0 | 0

B2h.7 LCDCKS: LCD K #hiii . (yER, LED WPy E %N FRC)
0: SRC/4
1: SXT/2

B2h.6~5 LXDPSC: LCD /LED % il 4 45 % % 4%
00: LCD / LED K}#h4 FRC Fi LA 64
01: LCD/ LED K}##>4 FRC FREA 32
10: LCD / LED HJ#f>4 FRC Bz LA 16
11: LCD/ LED K%y FRC FxLA 8

B2h.4 SELLED: LCD/LED Hgtik#
0: LCD
1: LED

B2h.3 LEDHOLD: f*¥FN 0, AREREN 1

B2h.1~0 LEDMODE: LED # ik
00: HiPEE
01: {REEHY
10: S PR
11: R

DS-TM52eF0C86_85_S
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14, BATANE® & O (SPD

R AT AN ST (SPI L RE 8 4 XU L [R)A2 1EAT MCU FNSMEI B % RN IR 4T3 (5 o« A 145 mT BA
s HE 1) MCU,ADC A% 4% BN EAZ #4555 . SPI IS ATE AT ik RGRT B BR DL 2 I . 044
A LA BCIR AR &, s A E il e b b Ak . N EIER T SPI RGHER .

SPI AL I Th e AL FE -

X L AE

R X

Tl A AR
3 2kl 4 2 AR

F] G RE AR R R

HR AT I BORE S AR P 226 70
MSB {558k LSB e sl ik

DATA BUS
< >
> » DO
SPDAT Data «—>» MOSI (P2.2)
Path
\ 4 Control «—> MISO (P2.4)
Shift Register < < DI
716|543 |2]1]0 ¢ T
Pin
LSBF Control
(BCh.2) Logic
Receive Buffer Register
l«—>» SCK (P2.3
Fsvyscik /2 —»{ oo (23)
FSYSCLK/4 —>» 01 Clock > SCK_M [«—— SS (P25)
Fsvscik /8 —»{ 10 Control | SCK_S
Fsvscik / 16 —, 1n A A A
SPEN (BCh.7) —T
2 MSTR (BCh.6) —
SPCR CPOL (BCh.5)
(BCh.1~0) CPHA (BCh.4)
SPI Function Pin piINmoODx | . P4N 3| PR A
SFR ## -
Master Mode MISO xx01 1 SPI £y N
Master Mode SCK, MOSI xx10 X SPI B8R (CMOS #E45)
Slave Mode MISO xx10 X SPI ¥ i (CMOS HEH)
Slave Mode SCK, MOSI xx01 1 SN TEE TN
SS xx01 1 SPI i ik %
SPI ¥ AR E
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SPI A FH IPUAME S BB R o MOSI {5 542 32 & i A& TN o 1245 57224 SPI T4E
7E F R % L SPL A T MWEE R R NI . MISO 13 552 Mk 45 % A = % & %N 24 SPI
TAELE EA R 4N, SP1 AT MAR 0 R A B 2 E it 3 E LSBF AL g 418 e e i s oL
(MSB) & /KA (LSB). SCK {5 5 /& i 2% Bt Afm N B & o &2 F R AP 1 TR &
1) MOSI F1 MISO £ %4 . SPI 7E B FE 4 8 Fhn] ZwAL (M 212 1Y) SCK {55 . SSf5 52
RHFE NN UERE S 75 4 R MAT 215 5 A Bk (SS = 1) &8 28 . 247F SPCON
H ) SSDIS % B i 76 E e MR 0 SS #R 24k 20 . 7 MAR ZCAT SSDIS #7E %, 24 SS A HL -, SPI
BROBAT AL 2 EMALAR L F] — B 1) A — N & 9 IE B, DUk o X MISO 28k A2 B 2R i o8
1E F A0 SSDIS 15 &Y SS K HL -, 7F SPSTA H1) MODF &%k ik B . *f T2 & s ffi fE
SS £k, LLiES MOSI FI SCK £ 22 /> ¥ & RS o

EX v

SPI @ id % E SPCON H i) MSTR £ L TAETE Fi#ia. B IGEZE Sl BdE S 2] SPDAT. WS
SPBSY 1 #E bk, AU 4 e 78 BIR A7 2 A7 48, T 46 #2 i 1) MOSI £k . 7E [R50 AL MISO £;
BN o S5 AT TE SPSTA HH ¥ SPIF 748 Ayt 1 B, BRI I e 5 O\ BRI 22 vh 48,
¥ SPSTA H[¥] RCVBF AL B . 2 1 B 1k 2 AR L UAE R — AN i AL B A7 28 2 /T
JeiEL SPDAT. MEHES N\ SPDAT K SPBSY {14 2 15 B LA iR AL1%, FE7E E 10 28 )\ 4
SCK s B #iE %

MR

SP1 i@ L%k SPCON ) MSTR A7y MR R . i 5 SSDIS 78 2% AL # T 4R 24 SS AR AR -
BB BURAL IR LS. W5 SSDIS % 7 SPCON i) SPEN o7 4 ¥ B I AL 2> TF G, HAE =
SS. EWAIMNE IR EIL MOSI 255 # 2R L 27 17 2%, ML Z7 A7 28 F2 U Bl MISO 280 9 — A+
THENFEAL B AR, 0 RCVBF #ii b B M e e i B e g 4%« 0 RCVBF 3B, BT I
BESCEARA AN 2432 BB 22 vh 281 B RCVOVF et B . 24— N7 i AL 2 (£ 28 )5, SPIF
A RCVBF fie#iid B, AT b7k &0 BAF S TE T — AN 3t NS 27 A7 3% 2 B Je B
SPDAT (% 0 % RCVBF. fEMEIT RVF I K SCK Si# N Fsyscik /4. fEMEEINT, 2 SSDIS
A3 %, SPBSY LR HIAE SS 5 JH,SSDIS A7 % & i I #& 7] SPEN 17,

B AT R B

SPI L 1% B SPCON 27 /45 1) CPOL A1 CPHA A7, 72 4 PUAN I 4257 . CPOL 47 5€ XAE SP1 25 RPIR
K SCK /K. 7E CPOL 743 Z i) 25 R A SCK HL V- N K i, CPOL 437 % B I A& i HL°F-
CPHA 175 X FH TR FEFIEARAL AL A0S . 15 CPHA S #i5 BRI SPI 78 SCK & AR 45 — AN VA -+
FERE ANAE SCKJE BAR 28 AU sh3di . CPHA A7yl % B INFE SCK 18] ) 55 — W% ) SPI
REEEIE AN SCK & 28— AL R A 80 . R R T 78 = MR VRGN 7] . SPEN A7 47 4%
BRI B AN M BE A 06 A I B A A A TR A 4 25 78 . SPCR 28 il 32 AR ) A AT I B AR o 76 K
R I 27 AE 28 2% . 7F BRI T SPI il Lk R G4 Ll 2,4,8 BX 16.

]
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(CPOL=0, CPHA=0)

SCK

(CPOL=1, CPHA=0)

SCK
(CPOL=0, CPHA=1)

SCK

(CPOL=1, CPHA=1)

MOSI

(LSBF=0)

MISO

(LSBF=0)

SPBSY

SPEN

SCK

(CPOL=0, CPHA=0)

SCK

(CPOL=1, CPHA=0)

MOSI

(LSBF=0)

MISO

(LSBF=0)

SS

SPBSY

(SSDIS=0)

SPBSY

(SSDIs=1)

DS-TM52eF0C86_85_S

Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bito Y
XXXX) Bit 7 Bit 6 Bit5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 (XX
EEA R
| | | | | | | L
| | | | | | | e
Bit 7 Bit 6 Bit5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 ()0
Bit7 Y Bit6e Y Bits5 Y Bit4 Y Bit3 Y Bit2 Bit 1 Bit 0 C:

MR F(CPHA = 0)
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SPEN

SCK

(CPOL=0, CPHA=1)

(CPOL=1, CPHA=1)

MOSI

(LSBF=0)

MISO

(LSBF=0)

SS

SPBSY

(SSDIS=0) ——

SPBSY

(SSDIS=1)

Bit 7

Bit 6

Bit 5

Bit 4

Bit 3

Bit 2

Bit 1

Bit 0 00

Bit 7

Bit 6

Bit 5

Bit 4

Bit 3

Bit 2

Bit1

Bit 0

MR F(CPHA = 1)

7E E AN R SPIF A7 EBPE AL S 45 ol et HIW B a5 SPI i fdi g, o 7= — A bl . 7R
AT B I AR SRR SPIF A4 E BhiE B . SIW AT BL'S 0 &R iZbrE . WRAE SPBSY ¥ &I
FEE 5 N\ SPDAT, WCOL A4 HIW 5 &, a5 SPI F Wit 5, 7= A= — AN B o X Bl i il R A2
iF 205 5 N\ E| SPDAT ¥4 0% 3 H AL F A2 EA B E N5 0 FNAALEY SPBSY # i Bt
5 SPDAT #2155 k% WCOL Fri . £ F 810, 2 SSDIS #¢3i5 %,SS 5| g H7 1%, MODF fi7 2>
W B R SPI S RE, 7 4 . 24 MODF £ 1% & ,SPCON 71 SPEN A1 MSTR ¥4
HIW &% . 5 0 2| MODF & i%br .
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SFR BCh Bit 7 Bit 6 Bit5 Bit4 Bit 3 Bit 2 Bitl | Bit0
SPCON SPEN MSTR CPOL CPHA SSDIS LSBF SPCR
RIW R/W RIW RIW RIW RIW RIW RIW
Reset 0 0 0 0 0 0 0 | o
BCh.7 SPEN:SPI {#ifig
0:SPI 4] 1:SPI f#ifE
BCh.6 MSTR: EA A A fie
0: B 1 ERE
BCh.5 CPOL:SPI iz 4
0:SCK 7E 7 INIRAS MK HP
1:SCK 1£ 75 PR A J2 = L
BCh.4 CPHA:SPI I g AL
0:7F SCK JA HARI 26 — /Ml s AL £ ds
1:7F SCK AR 28 — AL KA S
BCh.3 SSDIS:SS 5 iz
O:f#iRE SS Sl 1:28H SS 5|
BCh.2 LSBF:LSB 15k
0:MSB 1t.5% 1:LSB 5%
BCh.1~0 SPCR:SPI [
OO:FSYSCLK /2 Ol:FSYSCLK 14 10:FSYSCLK /8 11:Fsygc|_K /16
SFR BDh Bit 7 Bit 6 Bit5 Bit4 Bit 3 Bit 2
SPSTA SPIF WCOL MODF | RCVOVF | RCVBF | SPBSY
RIW R/W RIW RIW RIW RIW R
Reset 0 0 0 0 0 0
BDh.7 SPIF:SPI Fl¥its &
Xt HIW TEE AL 4t i e o P~ 2E RN HIW B R . 5 0 BIZALEE R Zhr & .
BDh.6  WCOL: 5 A st iibr &
B H/W 8 5 SPBSY = 1 BB A %dE 5] SPDAT. 5 0 Fi%{78; SPBSY = 0 i} &5 SPDAT
G R izbr &
BDh.5 MODF: A5 = i v W b i
7E F A, 24 SSDIS = 0,SS 5| il Fi KB HW W& . 5 0 FHZACEERIZrE. %60
Wi v B, SPCON H1(¢) SPEN F1 MSTR ¥ HIW 15 %
BDh.4 RCVOVF: #2202 v X 8 bR
TEE AL S 45 RO RCVBF = 1 BB HIW BB . 5 0 247 82 B SPDAT #7251 15 bk
bR
BDh.3 RCVBF: 32 I & b #% i b &
R R IENT HIW % E . 5 0 2% 7805 SPDAT 47 ae i b iZbr .
BDh.2  SPBSY:SPI i figths & (1)
2 SPI A&4 IELESHAT I B HIW 132 E
SFR BEh Bit7 | Bité | Bits5 | Bit4 | Bit3 | Bit2 | Bitl | Bit0
SPDAT SPDAT
R/W R/W
Reset | o | o [ o [ o [ o | o [ o [ o
BEh.7~0 SPDAT:SPI ik fl4 k> K

SPDAT 2rffas L TR IEMEENCEE . 5 ¥da 3] SPDAT 2B Bt 2R A7 A7 47 8% I TH R 12
TR L. 352 SPDAT NIAF 2 Z2 b 85 TN 2
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15. FEA TR (CRC)

BESE A SCRF 16 AR LRI DI RE . TR TCARIEE (CRC) THELHL TR — R RS MU B A I
B, T EEOE AL s EOE 1 IEffR P . CRC THECR A 8 A B i s m YU E N, IF
[ S A A v O/ £ i 95 A T v

CRCIN 8
(F3h.7~0) +’16 CRC-16 16 5 CRCDL (F1h.7~0)
—— Unit CRCDH (F2h.7~0)
CRC #EH

CRC i #8434t 7 2T CRC-16-1BM £ 1= (1) 16 fir CRC 45 Hit% . 7EiX4~ CRC tEmisst, H
A2 ™) T TEE R, EA SR AT 2 51X 16 7 CRC 4. X} CRCIN %
TEER BRI, B0 82 1%/ CRCDH fil CRCDL {72 BT — CRC {44,
X —/ MCU $52 ERiH .

IBM f¥] CRC-16 ZHRFE R (Modbus) : X6 + X154+ X2 +1

SFR F1lh Bit7 | Bit6é | Bit5 | Bit4 | Bit3 | Bit2 | Bitl | Bit0
CRCDL CRCDL
RIW RIW
Reset 1| 1 | 1 | 1 | 1 | 1 | 1 | 1

F1h.7~0 CRCDL: 16 /7 CRC &I A% FE 47 7~0

SFR F2h Bit7 | Bité | Bits | Bit4 | Bit3 | Bit2 | Bitl [ Bit0
CRCDH CRCDH
RIW RIW
Reset 1] 1 | 1 | 1 | 1 | 1 | 1 | 1

F2h.7~0 CRCDL: 16 fif CRC K4 ¥ 7 15~8

SFR F3h Bit7 | Bit6é | Bit5 | Bit4 | Bit3 | Bit2 | Bitl | Bit0
CRCIN CRCIN

w w

Reset | | | | | | |

F3h.7~0 CRCIN: CRC i N iE & fr 5
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16. FRILAIAERIE AR

ot SRR I AR B AR 2 BA LT ThRg .

e 8 fiix8 fi1=16 /7 (Hn#E 8051)
o 8A+8 =817, &% 8L (hriE 8051)

e 16 fi1x16 fir= 32 fir

o 16 fi+16 fii=16 f7, £% 16 £
o 32 =16 fi=32 fir, 4%k 16 fir

To1e A& 8 £1/ 16 A7/ 32 A #fE, #in] LS MUL AB Fil DIV AB #6848 MAHUT -

8 (i EAE S5FrvE 8051 5843 Z .

Xf 516 i/ 32 4ir

ek RVEIE s, A AN SFR EXA / EXA2 I EXA3/EXB. X1 8 gl s/ oesilE, i
Haf# SFR {2 MULDIV16 = 0 #1 DIV2 =0,

XHF 16 fIofih as iR goRAL, RACRIRA AR

16 {7 3fei%as #5216 > RGN Bl FIA REPAT

%% SFR bit MULDIV16=1 and DIV32=0

Fek FA3 FHi2 Fil F50

e - - EXA A
FeRy - - EXB B
e EXB B A EXA
ov FF(EXB or B) 1=0 -

XHT 16 FLPRIESIRIEGBRAL BREL 7, REWT.

XtF 82 fi+16 s SRR, FREL L, RERIEOT AT .
JAIRARAT o

16 NrRRLAs T 2 16 A RGUN B UIRIAAT -

ey SFR bit MULDIV16=1 and DIV32=0

RS FI3 F2 T FH0

WA : : EXA A
G EXB B
7 A EXA
2 : B EXB
oV B EXB = B =0

32 i fRikae i 2 32 D RS Bl

%A SFR bit MULDIV16=1 and DIV32=1

GRES FH3 Fii2 FHi1 70

P EXA3 EXA2 EXA A
R - - EXB B
7 A EXA EXA2 EXA3
S - B EXB
ov Br%l EXB=B =0
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SFR CEh Bit7 | Bit6é | Bit5 | Bit4 | Bit3 | Bit2 | Bitl1 | Bit0
EXA2 EXA2
RIW RIW RIW RIW RIW RIW RIW RIW RIW
Reset 0 0 0 0 0 0 0 0
CEh7-0 EXA2: ¥4 2
SFR CFh Bit7 | Bit6é | Bit5 | Bit4 | Bit3 | Bit2 | Bitl1 | Bit0
EXA3 EXA3
RIW RIW RIW RIW RIW RIW RIW RIW RIW
Reset 0 0 0 0 0 0 0 0
CFh.7-0 EXA3: ¥ &/n#% 3
SFR E6h Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bitl1 | Bit0
EXA EXA
RIW RIW RIW RIW RIW RIW RIW RIW RIW
Reset 0 0 0 0 0 0 0 0
E6h.7~0 EXA: ¥ 7 &Ensgs
SFR E7h Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bitl | Bit0
EXB EXB
RIW RIW RIW RIW RIW RIW RIW RIW RIW
Reset 0 0 0 0 0 0 0 0
E7h.7~0 EXB: ¥"7 B Ffrés
SFR F7h | Bit 3 | Bit 0
AUX2 DIV32 MULDIV16
RIW RIW RIW
Reset 0 | 0
F7h.3 DIV32:
X AE MULDVI16 = 1 i 45 3%
0: 184 DIV 1Eh 16/16 fiRikiz &
1: 184 DIV {Eh 32/16 fifRikia 5
F7h.0 MULDIV16:
0: 54 MUL/DIV y8*8, 8/81#fF
1: 64 MUL/DIV 3 16 * 16. 16/ 16 B, 32/16 $1F
ARITHMETIC
Mnemonic Description byte | cycle | opcode
MUL AB Multiply A by B 1 8/16 A4
DIV AB Divide A by B 1 | enem2 84
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17. £ 1T #O0

x 1C EOLEHER:

— UGS B ML HE R T 162 5N MIDAT H% B MISTART. f£ MISTART WEZ )G, ¥k
157 AL AHHERT G705 AL B MM AR EF] MIF B4y 1 i, AREIEFT A AR 5 e B
M REER: MIF FR5 A NE@EE] MIDAT UUJFGESE — IR EdafEHr. 24 MIF #0818, R
PEAEMBIMNER . H A LIRS ANEHER] MIDAT LUEITFE N — kB Ema ML, wE
MISTOP DL5E slifk i i

TERHRALSINT, MISTART WfREEN 1. HEREEIERIEEN G, WE MISTOP LPL5ERK
KOEAEWIL . EEHESE 1°C AN i, MISTART NARFN 0, H&F5R Rk
T SCL W85 A AT N — ALk . SCL W R mliEit MICR #H T,
0
| & | Slave address | W | A | Data | A | Data | A | p |

Data Transferred

(n bytes + acknowledge)

A master-transmitter addressing a slave receiver with a 7-bit address.
The transfer direction is not changed

|:| From master to slave A: acknowledge

I:' From slave to master E 2:2;: 5823:322

F 1T AR

(1) K MALHRHERT TS 62 5 N MIDAT

(2) i5F% MISTOP Jfi%E MISTART LLE3) 1T &

(3) SR MIIF Feifdy 1w (RAE A ER K H h ), TRBR MIIF

(4) BEIES N MIDAT DG T —XEHI(MISTART DR 1)

(5) 3| MIF B30y 1 BFGHRAE A P ER R H W), HBE MIF, JE(4)~ 6)#T F —kt& 5
(6) iEFE MISTART, & MISTOP LUEIL 12T f&4

|>1SCL |
|
MISTART |
! |
! |
MISTOP— —1

S S [ [ e O O A 6 I

moar__ A0 | [ [ [ [ [ ] [@f [TTTTTTT Toef [TTTTT1]]

MIIF ] ] []

Note: MIDAT 43h and b6h are firmware writes to MIDAT to begin the next MIIC transfer.
Note: MISTART should remain 0 longer than a SCL clock before starting the next Master 1°C Transfer protocol

FRIER 7

JE EHET A E 12C 2T, MISTART MiZ{i4: 0 tk SCL FE K.
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1CEEOERER:

—FF R 5B WAL HE R 5 [ 462 5 AMIDAT % B MISTART . fEMISTART# & 2 Ja5, K AKIETHRM
MHERT—A7 77 AL B ML - 2MUFER 3L, AR Mk AT ) AL AE 4 52 . F P RIEBRMINE Jf:
BEHUMIDAT LI AR 8 — IR U E CIGIs v oK 58 IS dis N 2 3R AIMIDAT) o 4MIF 3
PRI, AR MM EE D 5e k. AP AT LLEEEXMIDAT DA S8 i s, ik ERE JF
AN — . 3B MISTOPLL5E B SRE =, «

TERAR AL IR, MISTART MR FENL,  FHAERARIE ikl 2 J5, % EMISTOPLLTE A K%
[ . FEFEHTE ) 2CEE BN Z R, MISTART M {#HF A0, HZE£5 8 KT SCLA
B S ATAGEAT T — I AEIEEE . SCLIH AT @ I MICRIEAT %2,

1
| S | Slave address | R | A | Data | A | Data | A | P |

Data Transferred

(n bytes + acknowledge)

A master reads a slave immediately after the first byte

|:| From master to slave A: acknowledge
S: start condition

|:| From slave to master - stop condition

F 1T Bl

Q) CBEMYUHRER TS AL S N MIDAT

(2  JHFR MISTOP 1% & MISTART LLEZ) 1T £k

()  HEFH MIF ¥4y 1 BFARYEH P Z R A& A E), EB MIF

(4)  EHL MIDAT PUFUA SR —REUCE e (R i A 8 s o8 B E F LN MIDAT)
(G) T MIF ##Hoh 1 RAERYEH P ESR & E kD, ER MIF

(6)  EZEHU MIDAT LIS E|EICEHE, 753(5)~(6)H T N —kEzlk

(7 WE MISTOP LMEIL 1T L

I >15CL :
|
MISTART___| |
| 1
MISTOP—— ',—i_

MoaT At | [ [ [ []] HEEEEERE: LTI T 1T [ne

MIIF ] [] []

Note: MIDAT 25h and A6h are data from slave
Note: MISTART should remain 0 longer than a SCL clock before starting the next Master 1°C Transfer protocol

FEK P
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s Px.n U
I°C TR 5| PINMODX| o 2| LR
) 0000 X B b OFRf D
I°C Master SCL 0010 X WM (CMOS i
I2C Master/Slaver SDA 0000 1 BiE (ERD

=E 1T K51 R E

SFR A%h Bit 6
INTE1 I2CE
R/W R/W
Reset 0
A9h.6 I12CE: 1ZC 1l {#i g

0: Z5H 12T ik 1 fERE 1 Pl

SFR Elh Bit 7 Bit 6 Bit5 Bit 4 Bit 3 Bit 2 Bit1 | Bit0
MICON MIEN | MIACKO MIIF MIACKI |MISTART | MISTOP MICR
R/W R/W RIW RIW R RIW RIW RIW R/W
Reset 0 0 0 0 0 1 0 0
Elh.7 MIEN: ¥ I°C f#ifg
0: 22H 1: fiige
E1h.6 MIACKO: %% I°C B, 11 1°C MLki%k ACK
0: ACK FIMHL  1:NACK FJMAL
E1h.5 MIIF: & 12C HiisE
Mg PCOREEIER AT AN, B HW BB A% B N0 RS %R &
Elh.4 MIACKI: %3 I°C fE4amt, ACK RE I1°C Mgk (R
0: Ye® ACK  1: We#| NACK
E1h.3 MISTART: & I°C i&35hfr
1. JAzh 1°C Mkl
E1h.2 MISTOP: 3 12C f&1kfr
1. RiEEIRES SR 17C B
Elh.1~0 MICR: * 1°C W &gk
00: Fsys/4 (ex. If Fsys=16MHz, I°C clock is  4M Hz)
01: Fsys/16  (ex. If Fsys=16MHz, I’C clock is 1M Hz)
10: Fsys/64  (ex. If Fsys=16MHz, 1°C clock is 250K Hz)
11: Fsys/256  (ex. If Fsys=16MHz, 12C clock is 62.5K Hz)
SFR E2h Bit7 | Bité | Bit5 | Bit4 | Bit3 | Bit2 | Bitl | Bit0
MIDAT MIDAT
RIW R/IW RIW RIW RIW RIW RIW RIW R/W
Reset 0 0 0 0 0 0 0 0
E2h.7~0 MIDAT: ¥ 12C BIEEA HFEE
(W): TEFFURZAT 2 G Fs IE A 2 R, B NZZ sk E M 12C 2RI 1&m
(R): EFFURZM 2 Ja S IE 2 2 B, SRBUZ A7 2 K 1 2C S £R 4RI
SFR EAh Bit 7
SICON MIIE
RIW RIW
Reset 0
EAh.7 MIIE: I’)C i ifdipe
0: K 1. ffife
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18. AL 12C O

20 A PRI R ML 120 B2 . ML 12C SR e 7E Ja sh & 1 2 e Rkl — N B R
N EAE. B DATAL 2B, i&73& RCDIF %4iM 0. 7£ DATAL #1522 J5, RCD1F
BN 1, JF FOARYE P B0 R R . P ] DU A [ 2E TS Bk RCDAF, AR5 ARz
~—/ DATALl. M/ AILLK RCDIF 5 A 0 K&k RCD1F. DATA2 fil RCD2F [#1ig17 7\
DATAL A1 RCD1 #[7]. DATAL 5 DATA2 Bl 5 i fa, 3-8 8 5 s sh A bl AL ~ —
/> DATAL 1 DATA2.

| S | Slave address | W | A | Data 1 | A | P |

Slave I°C Receive Byte protocol

| S | Slave address | W | A | Data 1 | A | Data 2 | A | P |

Slave I°C Receive Two Byte protocol

|:| From master to slave A: acknowledge
S: start condition

From slave to master "
I:' P: stop condition

see LU iy i e
SDA ! |
LT LT I S B L L Ll U
RCDF XY, i—l :
RCD2FX—i_):\ i i 'l—l
CLR_RCDIF N : : i‘[ ! i
CLR_RCD2F [ : : [
SIRCDL X 5 :
SITXRCD2 X )I( Bo
ML P
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Zot PR LU ML 2 120 356 AR R . AN 12 BB SRV R Bl 5 A R B IR RS — A7 1
Hi . EREBIE R, R TXDF L4080, fEEHE KIETEM G, TXDF KN 1, Jf
WRE 7 s SR A . B AT URE R S B TXDF, 285 fRR R - — M s, T
LK TXDF 5 0 KifER TXDF. RERALIE e, E v N H0H 8 ki i il ks T — 24k
fi .

|T[  Slveaddress | R [A] Data |"A'-|“"T|

Slave I°C Transmit protocol

D From master to slave A: acknowledge

S: start condition
From slave to master : L
I:' P: stop condition

scL MUUNTn ﬂﬂﬂﬂﬂﬂﬂﬂﬂ
I
SDA .
I I e I I O L]
I
I
TXOF — | ii
I I
I
CLR_TXDF N
SITXRCD2 \ 3
MK IERS
12C ThasE| PINMODx| _ F2" Bl BR A
= SFR data =
12C M SCL xx01 1 b N (% BELE)
I’C ¥/ SDA xx00 1 BiE (ERD
M1 K5 R B
SFR A%9h Bit 6
INTE1 I2CE
R/W R/W
Reset 0
A9h.6 I12CE: 1T ik {#i g
0: 2217 12C rhlkr 1: ffHfE 12C ik
SFR E9h Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bitl Bit 0
SIADR SA SIEN
RIW R/W R/IW RIW R/W RIW R/W R/IW R/IW
Reset 0 1 1 0 0 1 0 0

EOn.7~1  SA: MM 12T Hhik:
E9h.0 SIEN: MWL 1T /g
0: Z:H 1: fHifE
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SFR EAh Bit 6 Bit5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
SICON TXDIE | RCD2IE | RCDLIE TXDF RCD2F | RCDI1F
RIW RIW RIW RIW RIW RIW RIW
Reset 0 0 0 1 0 0
EAh.6 TXDIE: MWL 12C K32 58 1 Wi fd 6
0: %&
1: f#ife
EAh.5 RCD2IE: MWL 1ZC DATA2 (SITXRCD2) Uk 5 i i fdi g
0: %&
1: f#ife
EAh.4 RCD1IE: MWL IZDATAL (SIRCD1) #k 52 f H r ffi fe
0: 22H
1: f#ife

EAh.2 TXDF: ML 12C f& % 58 Bl H Wibs &

MAL 12T AL4 52 i R B, 5 035k
EAh.1 RCD2F: ML 12C DATA2 (SITXRCD2) U 58 i ks &

MM 1ZC DATA2 (SITXRCD2) #W5e )G it &EAL, 5 0756k
EAh.0 RCD1F: MAHL IZTDATAL (SIRCD1) Uk 58 i ibs &

MM 1ZC DATAL (SITXRCD1) W 5e i )a g fE B AL, 5 0355

SFR EBh Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bitl | Bit0
SIRCD1 SIRCD1
R/W R R R R R R R R
Reset — — — — — — — —

EBh.7~0 SIRCD1: MWL IZC U 74748 1 (DATAL)

SFRECh | Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bitl1 | Bit0
SITXRCD? SITXRCD?
RIW RIW RIW RIW RIW RIW RIW RIW RIW
Reset — — — — —

ECh.7~0 SITXRCD2: MWL 12 &% FIFEUSCEE 5 17 2%
Read: ML 1ZC a0 77 A7 4% 2 (DATA2)
Write: MAL 1ZC $idi i /728 (TXD)
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19. FEERAH B (ICE)

Z AT USCRE R B, B ICE i, 7 RFR¥ P3.0/P3.1, P02/P30 &Y P34/P35 5l
JERZR tenx T EV B, AP EBEAN RS, MG BRI E RS, (EHR2
ICE #x0AH — 2L R, a1 FFR.

1. W& LA T RIS RE

2. W& P3.0/P3.1, PO2/P30 = P34/P35 5 b ZifEHi AT LAE(PINMODx=xx00b, or
xx01b) .

3. Tenx EV fbk 5 7R 74 25 1) -4k %5 (8] FCOOh~FFFFh 11 0033h~003Ah.  [Aitt, A
JIRE P T )X e 2 ]

4. ToUERRL T-Link @15 5] I Thag.

5. P3.0 i1 P3.1 5| ] LA ¥ Jy PO2/P03 BY P34/P35.
(P02/P03 i P34/P35 R AESCHF ICE IRE, ASCRFEFEE)

6. SFR PWRSAV (F7h.5) fEffi [ T-Link FBiRRE a4 iEkR .

Target System PCB
eF0C86/85
VSS VSS
(P3.5)(P0.3) P3.1 PSDA - Uss
(P3.4)(P0.2) P3.0 PSCL ten
N.C. T-Li)r(1k O >
BUSY
VCC VCC
64K Bytes 32K Bytes
program memory program memory
0000h 0000h
Reset / Interrupt Vector Reset / Interrupt Vector
006Fh 006Fh
0070h 0070h
User Code area
User Code area 7EEFh
Reserved
DBFFh
DCooh User Code or IAP area DCOooh .
(EEPROM like) EEPROM like
DFFFh DFFFh
EO0O0Oh
User Code area Reserved
FBFFh
FCO00h FCO0O0h
ICE mode reserve area ICE mode reserve area
FFFFh FFFFh
TM52eF0C86 TM52eF0C85
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SFR & CFGW B&

Adr| RST | NAME | Bit7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
80h [0000-0000] PO P0.7 P0.6 P0.5 P0.4 P0.3 P0.2 P0.1 P0.0
81h[0000-0111]  SP SP

82h [0000-0000]  DPL DPL

83h [0000-0000] DPH DPH

85h [xx00-0000] INTPORT - - P5IF P4IF P3IF P2IF P1IF POIF
86h [xxxx-0000] INTPWM - - - - PWM3IF | PWM2IF | PWMLIF | PWMOIF
87h [0xxx-0000f PCON | SMOD - - - GF1 GF0 PD IDL
88h [0000-0000] TCON TF1 TR1 TFO TRO IE1 IT1 IEO ITO
89h [0000-0000] TMOD | GATE1 CTIN TMOD1 GATEO CTON TMODO
8Ah|0000-0000]  TLO TLO

8Bh[0000-0000]  TL1 TL1

8Ch[0000-0000  THO THO

8Dh|0000-0000] TH1 TH1

8Eh[0100-0000f SCON2 | sm2s [ - | - REN2 | TB82 | RB8 [ T2 | RI2
8Fh |xxxx-xxxx| SBUF2 SBUF2

goh[1111-1111]  P1 P17 P16 P15 P14 P13 P2 | P11 [ P10
91h |xxxx-x000| PORTIDX — — — — — PORTIDX

94h [0000-0000] OPTION TM3CKS WDTPSC ADCKS TM3PSC

95h [xx00-x000] INTFLG | LVDIF - TKIFA ADIF - - PCIF TF3
96h [0000-0000] INTPIN | PIN7IF [ PIN6IF | PINSIF | PIN4IF | PIN3IF | PIN2IF | PINLIF PINOIF
97h [ooox-xx00] SWCMD IAPEN / SWRST / WDTO

98h [0000-0000] SCON smo | sm1 | sM2 [ REN | TB8 | RB8 | Tl [ RI
99h |xxxx-xxxx| SBUF SBUF

9Ah[0100-0000f SCON1 [ smMis | - [ - | REN1 | 7B81 | RB8L | TI1 [ RI
9Bh [xxxx-xxxx| SBUF1 SBUF1

9Ch[1100-xxxx| TKCON3 | TKPDB | TKEOCB | TKIFB [TKXCAPB | JMPVALB | SPREAD
9Dh [1000-0000] PWM2CON PWM20M PWM2DZ

9Eh [0000-0000] PWMIDX PWMIDX

9Fh [0000-0000] PWMEN | PWMSIE | PWM2IE [ PWMLIE | PWMOIE | PWMS3EN | PWM2EN [ PWMI1EN | PWMOEN
AOh[1111-1111] P2 P2.7 P2.6 P2.5 P2.4 P2.3 P2.2 P2.1 P2.0
A1h[1010-1010/PWMCON PWM3CKS PWM2CKS PWMI1CKS PWMOCKS
A2h[0001-0001]PINMOD10 PINMOD1 PINMODO
A3h[0001-0001]PINMOD32 PINMOD3 PINMOD?2

A4h[0001-0001] PINMODS54 PINMOD5 PINMOD4

A5h[0001-0001] PINMOD76 PINMOD? PINMOD6
ABh[0000-0000[PINMODE| VBGEN - UART1PS [PSEUDOEN 12CPS | UARTOPS
AT7h[xxx1-1111] TKCHSA - - - TKCHSA

AB8h[0x00-0000] IE EA - ET2 ES ET1 EX1 ETO EXO0
A%h[xx00-0000] INTEL | PWMIE 12CE ES2 SPIE__ | ADTKIE | LVDIE PCIE TM3IE
AAh[xxxx-xxxx| ADCDL ADCDL —

ABh [xxxx-xxxx| ADCDH ADCDH

ACh[xxx1-1111] TKCHSB - - - TKCHSB

ADh[1100-0000] TKCON | TKPDA | TKEOCA [TKRERUN| TKIVCS [TKXCAPA [TKOFFSET]| ATKMODE
AEh[0011-1111] CHSEL ADCVREFS ADCHS

AFh[0000-0000| ATKCHB2 ATKCHB2

BOh[1111-1111]  P3 P3.7 P3.6 P35 | P34 P3.3 P32 | P31 P3.0
B1h[0000-0111] LXDCON | LXDON LXDDUTY LEDBRITM LXDBRIT
B2h[0000-0000]LXDCON2| LCDCKS LXDPSC | SELLED [LEDHOLD [ LEDMODE
B4h[1111-1111] TKTMRL TKTMRL

B5h[0000-0000] TKCON2 | TKFIMP JMPVALA TKTMRH
B6h[0000-0000]ATKCHB1 ATKCHB1

B7h[0000-0000]ATKCHBO ATKCHBO

B8h|[xx00-0000]  IP - - PT2 PS PTL PX1 PTO PX0
B9h[xx00-0000]  IPH - - PT2H PSH PT1H PX1H PTOH PXO0H
Bah [xx00-0000]  IP1 PPWM PI2C PS2 PSPI PADTKI | PLVD PPC PT3
BBh[xx00-0000] 1P1H | PPWMH | PI2CH PS2H PSPIH | PADTKIH | PLVDH PPCH PT3H
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Adr| RST | NAME | Bit7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit1 | Bit0
BCh|0000-0000] SPCON | SPEN MSTR CPOL CPHA SSDIS LSBF SPCR
BDh[0000-0xxx| SPSTA SPIF WCOL | MODF | RCVOVF | RCVBF | SPBSY - [ -
BEh|0000-0000] SPDAT SPDAT

BFh|0x00-0000| LVDCON | LVDM | LVDO | LVDDBS [ LVDPD | LVDS

Coh|1111-1111]  P5 P5

C1h[0000-0000| TKPINSAQ TKPINSAOQ

C2h[0000-0000| TKPINSAL TKPINSAL

C3h[0000-0000| TKPINSA2 TKPINSA2

C4h[0000-0000 TKPINSBO TKPINSBO

C5h0000-0000] ATKCHAO ATKCHAO

C6h[0000-0000| ATKCHAL ATKCHA1

C7h[0000-0000| ATKCHA2 ATKCHA2

C8h[0000-0000 T2CON TF2 EXF2 RCLK TCLK | EXEN2 | TR2 CT2N | CPRL2N
C9h |00xx-xxxx| IAPWE IAPWE / IAPTO

CAh[0000-0000] RCP2L RCP2L

CBh|0000-0000] RCP2H RCP2H

CCh[0000-0000]  TL2 TL2

CDh[0000-0000] TH2 TH2

CEh|0000-0000] EXA2 EXA2

CFh|0000-0000] EXA3 EXA3

DOh[0000-0000]  PSW cy | Ac [ F0 | RSL | RSO | ov | H P
D1h[0000-0000 PWMDH PWMDH

D2h[0000-0000] PWMDL PWMDL

D5h [x000-0000] UART2CON -] UART2BRP

D6h |00x0-0011| LVRCON SXTGAIN | - Jvuwwed | - ] LVRS
D7h[0000-0000[ TKPINSB1 TKPINSB1

D8h|00x0-0011] CLKCON [ SCKTYPE [ FCKTYPE | STPSCK | STPPCK | STPFCK | SELFCK | CLKPSC
D9h|1111-1111] PWMPRDH PWMPRDH

DAh[1111-1111| PWMPRDL PWMPRDL

DDh[x000-0000| UARTICON - UART1BRP

DEh|0000-0000] UARTOCON|UARTOBRS UARTOBRP

DFh |0000-0000[ TKPINSB2 TKPINSB2

EOh [0000-0000] ACC ACC.7 | ACC6 | ACC5 ACC.4 ACC.3 ACC.2 ACC.1 | ACC.O
E1h|000x-0100] MICON | MIEN | MIACKO [ MIIF MIACKI [ MISTART | MISTOP MICR

E2h [0000-0000] MIDAT MIDAT

E5h [0000-0000] EFTCON | EFT2CS | EFTICS | EFT1S | EFTSLOW | EFTWCPU [EFTWOUT| CKHLDE
E6h [0000-0000] EXA EXA

E7h|0000-0000] EXB EXB

E8h[1111-1111] P4 P4

E9h [0110-1000] SIADR SA SIEN
EAh|0000-x100 SICON MIIE TXDIE | RCD2IE | RCDLIE [ - TXDF RCD2F | RCDIF
EBh [xxxx-xxxx| SIRCD1 SIRCD1

ECh [xxxx-xxxX|SITXRCD2 SITXRCD2

EEh oox-x1xx| BOOTV - - - - - RSTV BOOTVR
EFh [xxx0-0000| PWRCON - - - AVPULL |WARMTIME| ENVPULL [ PWRIDLE [PWRSLOW
FOh [0000-0000] B B.7 B.6 B5 B4 B3 B.2 B.1 B.O
F1h|[1111-1111] CRCDL CRCDL

F2h|[1111-1111] CRCDH CRCDH

F3h [0000-0000 CRCIN CRCIN

F5h |xxxx-xxxx| CFGBG — — — BGTRIM

F6h |xxxx-xxxx| CFGWL — FRCF

F7h[0000-1110[ AUX2 WDTE PWRSAV [ VBGOUT | DIV32 IAPTE MULDIV16
F8h [0000-0000] AUX1 | CLRWDT | CLRTM3 | TKSOCA | ADSOC — TKSOCB | TISEL DPSEL
Flash Address| NAME Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
INFO2 0200h | CFGWH | PROTN | XRSTEN - - - - BOOTV
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SFR & CFGW i}i#
NERIIH T R SFR R OR B SR 4R 08 30, MHE I 2 B 2%
Adr SFR Bit#| BitName | R/W | Rst Description
80h PO 7~0 PO R/W | 00h |[PortO data
81h SP 7~0 SP R/W | 07h |Stack Point
82h DPL 7~0 DPL R/W | 00h |Data Point low byte
83h DPH 7~0 DPH R/W | 00h |Data Point high byte
5 P5IE rw | on P5.7~P5_.0 pin change interrupt flag, Write 0 to clear P5.7~P5.0 pin
change interrupt flag
4 PAIE RW | oh P4.7~Pz_1.0 pin change interrupt flag, Write 0 to clear P4.7~P4.0 pin
change interrupt flag
3 P3IE rRw | on P3.7~P3_.0 pin change interrupt flag, Write 0 to clear P3.7~P3.0 pin
85h | INTPORT change mter(upt flag . . _
5 PoIF rRw | on P2.7~P2_.0 pin change interrupt flag, Write 0 to clear P2.7~P2.0 pin
change interrupt flag
1 P1IE RW | on P1.7~P1_.0 pin change interrupt flag, Write 0 to clear P1.7~P1.0 pin
change interrupt flag
P0.7~P0.0 pin change interrupt flag, Write 0 to clear P0.7~P0.0 pin
0 POIF RIW | Oh change interr)rupt flagg P P
3 PWM3IF | R/'W | Oh [PWMS3 Interrupt Flag. 1: interrupt asserted, write O to clear int flag
86h | INTPWM 2 PWM2IF | R/IW | Oh [PWM?2 Interrupt Flag. 1: interrupt asserted, write O to clear int flag
1 PWMI1IF | R/W | Oh [PWML1 Interrupt Flag. 1: interrupt asserted, write 0 to clear int flag
0 PWMOIF | R/W | Oh [PWMO Interrupt Flag. 1: interrupt asserted, write O to clear int flag
7 SMOD R/W | 0 |Setltoenable UARTO double baud rate
3 GF1 R/W | 0 |General purpose flag bit
87h PCON 2 GF0 R/W | 0 |General purpose flag bit
1 PD R/W 0 [Power down control bit, set 1 to enter STOP/Halt mode
0 IDL R/W 0 [Idle control bit, set 1 to enter IDLE mode
Timerl overflow flag
7 TF1 RW | 0 Set by H/W when Timer/Counter 1 overflows. Cleared by H/W when
CPU vectors into the interrupt service routine.
6 TR1 R/W 0 |Timerl run control. 1: timer runs; O: timer stops
Timer0 overflow flag
5 TFO RW | 0 Set by H/W when Timer/Counter 0 overflows. Cleared by H/W when
CPU vectors into the interrupt service routine.
4 TRO R/W 0 | TimerO run control. 1:timer runs; O:timer stops
External Interrupt 1 (INT1 pin) edge flag
8sh TCON 3 IE1 RIW | 0 Set by H/W when an INT1 pin falling edge is detected. Cleared by
H/W when CPU vectors into the interrupt service routine.
External Interrupt 1 control bit
2 IT1 RIW | 0 0: Low level active (level triggered) for INT1 pin
1: Falling edge active (edge triggered) for INT1 pin
External Interrupt 0 (INTO pin) edge flag
1 IEO RIW | 0 Set by H/W when an INTO pin falling edge is detected. Cleared by
H/W when CPU vectors into the interrupt service routine.
External Interrupt O control bit
0 ITO RIW | 0 0: Low level active (level triggered) for INTO pin

1: Falling edge active (edge triggered) for INTO pin
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Adr

SFR

Bit#

Bit Name

R/W

Rst

Description

89h

TMOD

GATE1

RIW

Timerl gating control bit
0: Timerl enable when TR1 bit is set
1: Timerl enable only while the INT1 pin is high and TR1 bit is set

CTIN

R/IW

Timerl Counter/Timer select bit
0: Timer mode, Timer1 data increases at 2 System clock cycle rate
1: Counter mode, Timer] data increases at T1 pin’s negative edge

5~4

TMOD1

RIW

00

Timerl mode select
00: 8-hit timer/counter (TH1) and 5-bit prescaler (TL1)
01: 16-bit timer/counter
10: 8-hit auto-reload timer/counter (TL1). Reloaded from TH1 at
overflow.
11: Timer1l stops

GATEO

RIW

Timer0 gating control bit
0: TimerO enable when TRO bit is set
1: Timer0 enable only while the INTO pin is high and TRO bit is set

CTON

RIW

Timer0 Counter/Timer select bit
0: Timer mode, Timer0 data increases at 2 System clock cycle rate
1: Counter mode, Timer( data increases at TO pin’s negative edge

1~-0

TMODO

RIW

00

Timer0 mode select
00: 8-bit timer/counter (THO) and 5-bit prescaler (TLO)
01: 16-bit timer/counter
10: 8-bit auto-reload timer/counter (TLO). Reloaded from THO at
overflow.
11: TLO is an 8-bit timer/counter.
THO is an 8-bit timer/counter using Timer1’s TR1 and TF1 bits.

8Ah

TLO

TLO

RIW

00h

Timer0 data low byte

8Bh

TL1

TL1

RIW

00h

Timer1 data low byte

8Ch

THO

THO

RIW

00h

TimerO data high byte

8Dh

TH1

TH1

RIW

00h

Timerl data high byte

8Eh

SCONZ2

SM2S

R/W

UART?2 Serial port mode select bit
0: Model: 8 bit UART?2, Baud Rate is variable
1: Mode3: 9 bit UART2, Baud Rate is variable

REN2

RIW

UART2 reception enable
0: Disable reception
1: Enable reception

TB82

R/W

Transmit Bit 8, the ninth bit to be transmitted in Mode3

RB82

RIW

Receive Bit 8, contains the ninth bit that was received in Mode3

TI2

RIW

Transmit interrupt flag
Set by H/W at the beginning of the stop bit in Mode 1 & 3. Must be|
cleared by S/W.

RI2

R/W

Receive interrupt flag
Set by H/W at the sampling point of the stop bit in Mode 1 & 3. Must
be cleared by S/W.

8Fh

SBUF2

7~0

SBUF2

R/W

UART2 transmit and receive data. Transmit data is written to this
location and receive data is read from this location, but the paths are
independent.

90h

P1

7~0

P1

R/W

FFh

Portl data

91h

PORTIDX

2~0

PORTIDX

R/W

00h

PORT index of INTPIN, PINMOD10, PINMOD32, PINMOD54,
PINMOD76
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Adr

SFR

Bit#

Bit Name

R/W

Rst

Description

94h

OPTION

TM3CKS

RIW

Timer3 Clock Source Select.
00: SLOW clock (SXT/SRC)
01: FRC/512
10: SLOW clock (SXT/SRC) /2
11: FRC/1024

5~4

WDTPSC

RIW

00

Watchdog Timer pre-scalar time select
00: 480ms WDT overflow rate
01: 240ms WDT overflow rate
10: 120ms WDT overflow rate
11: 60ms WDT overflow rate

3~2

ADCKS

RIW

00

ADC clock rate select
01: FSYSCLK /16
10: FSYSCLK /8

1~-0

TM3PSC

RIW

00

Timer3 Interrupt rate
00: Timer3 Interrupt rate is 65536 Timer3 Clock Source cycle
01: Timer3 Interrupt rate is 16384 Timer3 Clock Source cycle
10: Timer3 Interrupt rate is 4096 Timer3 Clock Source cycle
11: Timer3 Interrupt rate is 1024 Timer3 Clock Source cycle

95h

INTFLG

LVDIF

Low Voltage Detect flag
Set by H/W when a low voltage occurs.

TKIFA

RIW

Touch Key A Interrupt Flag
Set by H/W at the end of TK conversion if SYSCLK is fast enough.
S/W writes DFh to INTFLG or sets the TKSOCA bit to clear this
flag.

ADIF

RIW

ADC interrupt flag
Set by H/W at the end of ADC conversion. S/W writes EFh to
INTFLG or sets the ADSOC bit to clear this flag.

PCIF

R/W

Port0~Port5 Pin change interrupt flag
Set by H/W when PortO~Port5 pin state change is detected and its
interrupt enable bit is set.
S/W can write 0 to clear all pin interrupt flags (Port0O~Port5), it will
also clear PINOIF~PIN7F and POIF~P5IF.

TF3

RIW

Timer3 Interrupt Flag

Set by H/W when Timer3 reaches TM3PSC setting cycles. It is
cleared automatically when the program performs the interrupt
service routine. S/W can write FEh to INTFLG to clear this bit.
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Adr

SFR

Bit#

Bit Name

R/W

Rst

Description

96h

INTPIN

PIN7IF

RIW

Px.7 pin change interrupt flag,
\Write O to clear Px.7 pin change interrupt flag
port number (x) define by PORTIDX

PINGIF

RIW

Px.6 pin change interrupt flag,
Write O to clear Px.6 pin change interrupt flag
port number (x) define by PORTIDX

PINSIF

R/IW

Px.5 pin change interrupt flag,
\Write O to clear Px.5 pin change interrupt flag
port number (x) define by PORTIDX

PIN4IF

RIW

Px.4 pin change interrupt flag,
Write O to clear Px.4 pin change interrupt flag
port number (x) define by PORTIDX

PIN3IF

RIW

Px.3 pin change interrupt flag,
\Write 0 to clear Px.3 pin change interrupt flag
port number (x) define by PORTIDX

PIN2IF

RIW

Px.2 pin change interrupt flag,
\Write O to clear Px.2 pin change interrupt flag
port number (x) define by PORTIDX

PIN1IF

RIW

Px.1 pin change interrupt flag,
\Write O to clear Px.1 pin change interrupt flag
port number (x) define by PORTIDX

PINOIF

RIW

Px.0 pin change interrupt flag,
\Write 0 to clear Px.0 pin change interrupt flag
port number (x) define by PORTIDX

97h

SWCMD

7~0

SWRST

Write 56h to generate S/W Reset

7~0

IAPEN

=

Write 65h to set IAPEN control flag; Write other value to clear IAPEN
flag. It is recommended to clear it immediately after AP access.

WDTO

pyj

WatchDog Time-Out flag

IAPEN

Flag indicates Flash memory sectors can be accessed by IAP or not.
This bit combines with MVVCLOCK to define the accessible IAP area.

98h

SCON

SMO0

R/IW

UARTO Serial port mode select bit 0, 1 (SMO0, SM1) =

SM1

R/W

00: ModeO: 8 bit shift register, Baud Rate=Fgysc /2
01: Model: 8 bit UARTO, Baud Rate is variable

10: Mode2: 9 bit UARTO, Baud Rate=Fgysc; /32 or /64
11: Mode3: 9 bit UARTO, Baud Rate is variable

SM2

RIW

Serial port mode select bit 2
SM2 enables multiprocessor communication over a single serial line
and modifies the above as follows. In Modes 2 & 3, if SM2 is set
then the received interrupt will not be generated if the received ninth
data bit is 0. In Mode 1, the received interrupt will not be generated
unless a valid stop bit is received. In Mode 0, SM2 should be 0.

REN

R/IW

Set 1 to enable UARTO Reception

TB8

R/W

Transmitter bit 8, ninth bit to transmit in Modes 2 and 3

RB8

R/W

Receive Bit 8, contains the ninth bit that was received in Mode 2 and
3 or the stop bit is Mode 1 if SM2=0

Tl

R/W

Transmit Interrupt flag
Set by H/W at the end of the eighth bit in Mode 0, or at the
beginning of the stop bit in other modes. Must be cleared by S/W

RI

R/W

Receive Interrupt flag
Set by H/W at the end of the eighth bit in Mode 0, or at the sampling
point of the stop bit in other modes. Must be cleared by S/W.

99h

SBUF

SBUF

R/W

UARTO transmit and receive data. Transmit data is written to this
location and receive data is read from this location, but the paths are

independent.
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Adr SFR Bit#| BitName | R/W | Rst Description

UART1 Serial port mode select bit
7 SM1S R/W 0 0: Model: 8 bit UART1, Baud Rate is variable
1: Mode3: 9 bit UART1, Baud Rate is variable

UART1 reception enable
4 REN1 RW | 0 0: Disable reception
1: Enable reception

3 TB81 R/W 0 |[Transmit Bit 8, the ninth bit to be transmitted in Mode3

9AN SCONL 2 RB81 R/W | 0 |Receive Bit 8, contains the ninth bit that was received in Mode3
Transmit interrupt flag
1 TI1 RW | 0 Set by H/W at the beginning of the stop bit in Mode 1 & 3. Must be
cleared by S/W.
Receive interrupt flag
0 RI1 RIW | 0 Set by H/W at the sampling point of the stop bit in Mode 1 & 3. Must]
be cleared by S/W.
UART1 transmit and receive data. Transmit data is written to this
9Bh SBUF1 7~0| SBUF1 RW | - location and receive data is read from this location, but the paths are

independent.

Touch Key B Power Down
7 TKPDB R/W 1 0: Touch Key B enable;
1: Touch Key B disable

Touch Key B end of conversion flag
6 | TKEOCB R 1 0: Indicates conversion is in progress
1: Indicates conversion is finished

Touch Key B Interrupt Flag
5 TKIFB RIW | 0 Set by H/W at the end of TK conversion if SYSCLK is fast enough.
9ch | TKCONS3 S/W clear TKIFB or sets the TKSOCB bit to clear this flag.

Touch Key B external capacitor select
4 | TKXCAPB | RIW | O 0: Keep 0, disable Touch Key B external capacitor
1: reserved (Do not set to 1)

Touch Key Clock frequency fine tune , only available in TKFIMP=0

3-1| JMPVALB | RIW | 0 000=frequency slowest, 111=frequency fastest

TK spread spectrum
0 | SPREAD |R/W | 0 | O:Disable

1: Enable

output mode

00: mode 0
7~6| PWM20OM | R/W | 10 | 01: mode 1
10: mode 2
11: mode 3

9Dh | PWM2CON PWM?2 Dead zone Control
0000: dead zone disabled
0001: Dead zone width 1*Tpwmclk
5-0| PWM2DZ | RIW | 0 0010: Dead zone width 2*Tpwmclk

1111: Dead zone width 15*Tpwmclk

PWM period and duty index. See table 10.1 for more detail
0xh: PWMO Period/Duty access
1xh: PWM1 Period/Duty access
2xh: PWM2 Period/Duty access
3xh: PWM30~PWM35 Period/Duty access
9Eh | PWMIDX |[7~0| PWMIDX | R/W | FFh | 30h: PWM30 Period/Duty access
31h: PWM31 Period/Duty access
32h: PWM32 Period/Duty access
33h: PWM33 Period/Duty access
34h: PWM34 Period/Duty access
35h: PWM35 Period/Duty access
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Adr SFR Bit#| BitName | R/W | Rst Description

PWM3 Interrupt Enable
0: disable
1: enable (note: PWMIE must be 1 at the same time to generate
PWM interrupt)

7 PWMBIE |RIW | O

PWM2 Interrupt Enable
0: disable
1: enable (note: PWMIE must be 1 at the same time to generate
PWM interrupt)

6 PWM2IE |RIW | O

PWML Interrupt Enable
0: disable
1: enable (note: PWMIE must be 1 at the same time to generate
PWM interrupt)

5 PWMILIE |RIW | O

PWMO Interrupt Enable
0: disable
1: enable (note: PWMIE must be 1 at the same time to generate
PWM interrupt)

9Fh PWMEN 4 PWMOIE |RIW | O

PWM3 enable
3 | PWM3EN | R/W 0 0: PWM3 is cleared and held
1: PWM3 is running

PWM2 enable
2 | PWM2EN | R/IW 0 0: PWM?2 is cleared and held
1: PWM2 is running

PWM1 enable
1 | PWMIEN | R/W 0 0: PWM1 is cleared and held
1: PWM1 is running

PWMO enable
0 | PWMOEN | R/W 0 0: PWMO is cleared and held
1: PWMO is running

AOh P2 7~0 P2 R/W | FF |P2.7~P2.0 data

PWM3 clock source
00: Fsyscix

7~6| PWM3CKS | R/'W | 10 01: Fsyscik

10: FRC

11: FRC x 2

PWM2 clock source
00: Fsyscix

5~4| PWM2CKS | R/IW | 10 | 01: Fgyscik

10: FRC

Alh | PWMCON L1 FRC x 2

PWM1 clock source
00: FsyscLk

3~2| PWMICKS | R/IW | 10 | 01:Fgyscik

10: FRC

11: FRC x 2

PWMO clock source
00: Fsyscik

1~0| PWMOCKS | R/IW 10 01: FSYSCLK

10: FRC

11: FRC x 2

Px.1 pin control, port index (x) is defined by PORTIDX

7=4| PINMOD1 | RIW | 0001 |" 3, 1111 see table 7.1

A2h | PINMOD10

Px.0 pin control, port index (x) is defined by PORTIDX

8-0| PINMODO | RIW | 0001 |" 15, _1111: see table 7.1

Px.3 pin control, port index (x) is defined by PORTIDX

7=4| PINMOD3 | RIW | 0001 |" 15511711 see table 7.1

A3h | PINMOD32

Px.2 pin control, port index (x) is defined by PORTIDX

3-0| PINMOD2 | RIW | 0001 |" 1511711 see table 7.1

Px.5 pin control, port index (x) is defined by PORTIDX

7=4| PINMODS | RIW | 0001 | 155)_1111: see table 7.1

Adh | PINMODS54 Px.4 pin control, port index (x) is defined by PORTIDX

3-0| PINMOD4 | RIW | 0001 |" 1551171 see table 7.1
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Adr SFR

Bit#

Bit Name

R/W

Rst

Description

A5h | PINMOD76

7~4

PINMOD7

RIW

0001

Px.7 pin control, port index (x) is defined by PORTIDX
0000~1111: see table 7.1

3~0

PINMODG6

RIW

0001

Px.6 pin control, port index (x) is defined by PORTIDX
0000~1111: see table 7.1

A6h | PINMOD

VBGEN

RIW

Force VBG generator enable
0: VBG generator is automatically enable and disable

1: Force VBG generator enable included in IDLE mode but disabled
in Stop/Halt mode

UARTI1PS

R/IW

UART1 Pin Select
0: RXD1/TXD1 = P3.6/P3.7
1: RXD1/TXD1 = P5.4/P5.5

PSEDOEN

RIW

P30~P32 pseudo open-drain
0: disable
1: enable

3~2

12CPS

RIW

12C Pin Select
00: SCL/SDA = P3.4/P3.5
01: SCL/SDA =P3.0/P3.1
1x: SCL/SDA = P0.2/P0.3

UARTOPS

RIW

UARTO Pin Select
00: RXD0O/TXDO0 = P3.0/P3.1
01: RXDO/TXD0O = P3.4/P3.5
10: RXDO/TXDO0 = P4.4/P4.5
11: Reservd

A7h | TKCHSA

TKCHS

R/W

1Fh

Specify the first Touch Key A scan channel
00000: TKAOO
00001: TKAO1
00010: TKAO2
00011: TKAO3
00100: TKAO4
00101: TKAO5
00110: TKAO6
00111: TKAOQ7
01000: TKAO08
01001: TKAQ9
01010: TKA10
01011: TKA11
01100: TKA12
01101: TKA13
01110: TKA14
01111: TKA15
10000: TKA16
10001: TKA17
10010: TKA18
10011: TKA19
10100: TKA20
10111: TKACAP: internal reference capacitor channel

A8h IE

EA

R/W

Global interrupt enable control.

0: Disable all Interrupts.

1: Each interrupt is enabled or disabled by its own interrupt control
bit.

ET2

RIW

Set 1 to enable Timer2 interrupt

ES

R/W

Set 1 to enable Serial Port (UARTO) Interrupt

ET1

R/IW

Set 1 to enable Timerl Interrupt

EX1

R/W

Set 1 to enable external INT1 pin Interrupt & Stop/Halt mode wake
up capability

ETO

R/W

Set 1 to enable TimerO Interrupt

O |k N [WwhlOor

EXO0

R/W

o |O] O |[o|lo|o

Set 1 to enable external INTO pin Interrupt & Stop/Halt mode wake
up capability
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Adr

SFR

Bit#

Bit Name

R/W

Rst

Description

A9h

INTE1

PWMIE

RIW

Set 1 to enable PWMO~PWM2 interrupt

12CE

RIW

Set 1 to enable I°C (master/slave) interrupt

ES2

RIW

Set 1 to enable Serial Port (UART1/UART2) interrupt

SPIE

RIW

Set 1 to enable SPI interrupt

ADTKIE

RIW

Set 1 to enable ADC/Touch Key Interrupt

Nfw|dlOT| O

LVDIE

RIW

o|Oo|Oo|Oo|O|O

Set 1 to enable LVD interrupt.

PCIE

RIW

Port0~Port5 pin change interrupt enable. This bit does not affect
Stop/Halt mode wake up capability.

0: Disable Port0O~Port5 pin change interrupt

1: Enable Port0~Port5 pin change interrupt

TM3IE

RIW

Set 1 to enable Timer3 Interrupt and Halt mode wake up

ADCDL

ADCDL

ADC data bit 3~0

ABh

ADCDH

ADCDH

ADC data bit 11~4

ACh

TKCHSB

4~0

TKCHS

RIW

1Fh

Specify the first Touch Key B scan channel
00000: TKB0O
00001: TKBO1
00010: TKB02
00011: TKBO3
00100: TKBO4
00101: TKBO5
00110: TKBO6
00111: TKBO7
01000: TKB08
01001: TKB09
01010: TKB10
01011: TKB11
01100: TKB12
01101: TKB13
01110: TKB14
01111: TKB15
10000: TKB16
10001: TKB17
10010: TKB18
10011: TKB19
10100: TKB20
10111: TKBCAP: internal reference capacitor channel
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Bit Name

R/W

Rst

Description

ADh

TKCON

TKPDA

RIW

Touch Key A Power Down
0: Touch Key A enable;
1: Touch Key A disable

TKEOCA

Touch Key A end of conversion flag
0: Indicates conversion is in progress
1: Indicates conversion is finished

TKRERUN

RIW

TK A/B Auto re-start
0: Auto re-start disable. TKSOCA/B needs to be executed once for
each TK A/B conversion
1: Auto re-start enable. After TKSOCA/B is executed once, TK A/B|
will be converted continuously without re-executing TKSOCA/B

TKIVCS

RIW

Touch Key internal voltage control select
0: VCHG=2.8V; VINT=1.4V
1: VCHG=3.6V; VINT=1.8V

TKXCAPA

RIW

Touch Key A external capacitor select
0: Keep 0, disable Touch Key A external capacitor
1: reserved (Do not set to 1)

TKOFFSET

RIW

status of non-scan TK
0: connect to VSS
1: connect to AC shielding , connect to VSS@EOC

1~-0

ATKMODE

RIW

00

Touch Key Scan Mode
00: TKA and TKB scan method, each channel scan 1 time, max 22|
TK channels
01: TKA and TKB scan method, each channel scan 2 times, max 16|
TK channels
10: TKA and TKB scan method, each channel scan 4 times, max §
TK channels
11: TKA and TKB scan method, each channel scan 8 times, max 4
TK channels

AEh

CHSEL

ADCVREFS

RIW

00

ADC reference voltage. When ADCHS is selected to VBG,
ADCVREFS must be set to VCC, otherwise ADC conversion will be
invalid

00: VCC

01: 2.5V

10: 3V

11: 4V

ADCHS

R/W

1111

ADC channel select
000000: ADOO
000001: ADO1

101001: AD41

101010: Reserved

101011: Vg (Internal Bandgap Reference Voltage)
101100: 1/4V ¢ (Internal Reference Voltage)

AFh

ATKCHB2

ATKCHB?2

R/W

TKBCAP  (TKB23) internal reference capacitor channel scan
enable:
0: disable 1: enable

R/IW

TKB20 scan enable: 0: disable : enable

RIW

TKB19 scan enable: 0: disable : enable

R/W

TKB18 scan enable: 0: disable : enable

R/IW

TKB17 scan enable: 0: disable : enable

R/W

o|jo|Oo|Oo|O

el i I

TKB16 scan enable: 0: disable : enable

BOh

P3

P3

R/W

FFh

Port3 data
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Adr SFR

Bit Name

R/W

Rst

Description

LXDON

RIW

LCD/LED enable
0: LCD/LED disable
1: LCD/LED enable

Blh | LXDCON

4~4

LXDDUTY

RIW

00

LCD/LED duty select

LCD select (SELLED=0):
000:
001:
010:
011:
100:
101:
110:
111:

1/4 Duty, COM 0~3
1/4 Duty, COM 0~3
1/5 Duty, COM 0~4
1/6 Duty, COM 0~5
1/6 Duty, COM 0~5
1/8 Duty, COM 0~7
1/8 Duty, COM 0~7
1/8 Duty, COM 0~7

1/2 Duty, LCOM 0~1
1/3 Duty, LCOM 0~2
1/4 Duty, LCOM 0~3
1/5 Duty, LCOM 0~4
1/6 Duty, LCOM 0~5
1/7 Duty, LCOM 0~6
1/8 Duty, LCOM 0~7
1/8 Duty, LCOM 0~7

4x4, LED 0~4
5x5, LED 0~5
6x6, LED 0~6
6x7, LED 0~6
7x7, LED 0~7
7x8, LED 0~7
Reserved

Reserved

LED select: Matrix mode (SELLED=1, LEDMODE=00b)
000:
001:
010:
011:
100:
101:
110:
111:

LED select: Dot Matrix mode (SELLED=1, LEDMODE=10b)
000:
001:
010:
011:
100:
101:
110:
111:

LEDBRITM

R/W

LED Brightness Mode
0: Uniform brightness mode
1: Brightness enhancement mode

2~0

LXDBRIT

R/W

111

111:

Level O (Darkest)

Level 7 (Brightest)

LCD/LED Brightness control
000:
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Adr SFR Bit#| BitName | R/W | Rst Description
LCD clock source select and LED Clock Source fixed as FRC
7 LCDCKS |RW | 0 0: SRC/4
1: SXT/2
LCD/LED clock prescaler select
00: LCD/LED clock is FRC divided by 64
6~5| LXDPSC | R/W | 00 | 01: LCD/LED clock is FRC divided by 32
10: LCD/LED clock is FRC divided by 16
11: LCD/LED clock is FRC divided by 8
B2h | LCNCON?2 LCD/LED function select
4 SELLED |R/W | 0 0: LCD
1: LED
3 | LEDHOLD | RIW | 0 |[Keep atO0, cannot be setto 1
LED Mode select
00: Matrix scan mode
1~0| LEDMODE | R/W | 00 | 01: Reserved
10: Dot Matrix scan mode
11: Reserved
Touch Key A/B Scan length bit 7~0 adjustment
B4h | TKTMRL |[7~0| TKTMRL | R/W | FFh | 00: shortest,
FF: longest
Internal Touch Key clock frequency auto adjust option
7 TKFIMP |R/W | 0 0: Disable
1: Enable
Touch Key Clock frequency fine tune , only available in TKFIMP=0
00: frequency slowest
Bsh | Tkcona |674| IMPVAL | RW | 000 | quency
11: frequency fastest
Touch Key A/B Scan length 9~8 adjustment
1~0| TKTMRH | Rmw | oo | 00:shortest
11: longest
7 R/W | 0 [TKB15 scan enable: O: disable 1: enable
6 R/W 0 [TKB14 scan enable: 0: disable 1: enable
5 R/W | 0 |[TKB13 scan enable: O: disable 1: enable
4 R/W | 0 [TKB12 scan enable: O: disable 1: enable
B6h | ATKCHBI 3 ATKCHBL R/W 0 [TKB11 scan enable: 0: disable 1: enable
2 R/W | 0 |[TKB10 scan enable: 0: disable 1: enable
1 R/W 0 [TKBO9 scan enable: 0: disable 1: enable
0 R/W 0 [TKBO08 scan enable: 0: disable 1: enable
7 R/W | 0 [TKBO7 scan enable: 0: disable 1: enable
6 R/W 0 [TKBO06 scan enable: 0: disable 1: enable
5 R/W | 0 [TKBOS5 scan enable: 0: disable 1: enable
4 R/W | 0 [TKBO4 scan enable: O: disable 1: enable
B7h | ATKCHBO 3 ATKCHBO R/W 0 [TKBO3 scan enable: 0: disable 1: enable
2 R/W | 0 [TKBO02 scan enable: O: disable 1: enable
1 R/W 0 [TKBOL1 scan enable: 0: disable 1: enable
0 R/W 0 [TKBOO scan enable: 0: disable 1: enable
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Adr SFR Bit#| BitName | R/W | Rst Description
5 PT2 R/W | 0 |Timer2 Interrupt Priority Low bit
4 PS R/W | 0 |Serial Port (UART1) Interrupt Priority Low bit
BSh P 3 PT1 R/W | 0 |Timerl Interrupt Priority Low bit
2 PX1 R/W | 0 |External INT1 Pin Interrupt Priority Low bit
1 PTO R/W | 0 |TimerO Interrupt Priority Low bit
0 PX0 R/W | 0 |External INTO Pin Interrupt Priority Low bit
5 PT2H R/W | 0 |Timer2 Interrupt Priority High bit
4 PSH R/W | 0 |Serial Port (UARTL) Interrupt Priority High bit
Boh IPH 3 PT1H R/W | 0 |Timerl Interrupt Priority High bit
2 PX1H R/W | 0 |External INT1 Pin Interrupt Priority High bit
1 PTOH R/W | 0 |TimerO Interrupt Priority High bit
0 PXOH R/W | 0 |External INTO Pin Interrupt Priority High bit
7 PPWM R/W | 0 |PWM Interrupt Priority Low bit
6 P12C R/W | 0 [I2C Interrupt Priority Low bit
5 pPS2 R/W | 0 |Serial Port (UART?2) interrupt priority low bit
BAN 1P1 4 PSPI R/W | 0 |SPlinterrupt priority low bit
3 PADTKI | RlW | 0 |ADC/Touch Key Interrupt Priority Low bit
2 PLVD R/W | 0 |External INT2~INT9 Pin Interrupt Priority Low bit
1 PPC R/W | 0 |Port0O~Port5 pin change Interrupt Priority Low bit
0 PT3 R/W | 0 |Timer3 Interrupt Priority Low bit
7 PPWMH | R/W | 0 |PWM Interrupt Priority High bit
6 PI2CH R/W | 0 |I2C Interrupt Priority High bit
5 PS2H R/W | 0 |Serial Port (UART?2) interrupt priority high bit
BBh IP1H 4 PSPIH R/W | 0 |SPI interrupt priority high bit
3 | PADTKIH | RIW | 0 |ADC/Touch Key Interrupt Priority High bit
2 PLVDH R/W | 0 |External INT2~INT9 Pin Interrupt Priority High bit
1 PPCH R/W | 0 |PortO~Port5 Interrupt Priority High bit
0 PT3H R/W | 0 |Timer3 Interrupt Priority High bit
SP1 enable
7 SPEN RW | 0 0: SPI disable
1: SPI enable
Master mode enable
6 MSTR RIW | 0 0: Slave mode
1: Master mode
SP1 clock polarity
5 CPOL RW | 0 0: SCK is low in idle state
1: SCKis high in idle state
SPI clock phase
4 CPHA RIW | 0 0: Data sample on first edge of SCK period
BCh SPCON 1: Data sample on second edge of SCK period
SS pin disable
3 SSDIS RIW | 0 0: Enable SS pin
1: Disable SS pin
LSB first
2 LSBF RIW| O 0: MSB first
1: LSB first
SPI clock rate
00: FSYSCLK/2
1~-0 SPCR R/W | 00 | 01: FSYSCLK/4
10: FSYSCLK/8
11: FSYSCLK/16
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Adr

SFR

Bit#

Bit Name

R/W

Rst

Description

BDh

SPSTA

SPIF

RIW

SPI interrupt flag

This is set by H/W at the end of a data transfer. Cleared by H/W
when an interrupt is vectored into. Writing 0 to this bit will clear this|
flag.

WCOL

RIW

Write collision interrupt flag
Set by H/W if write data to SPDAT when SPBSY is set. Write 0 to
this bit or rewrite data to SPDAT when SPBSY is cleared will clear
this flag.

MODF

RIW

Mode fault interrupt flag
Set by H/W when SSDIS is cleared and SS pin is pulled low in
Master mode. Write 0 to this bit will clear this flag. When this bit ig
set, the SPEN and MSTR in SPCON will be cleared by H/W.

RCVOVF

R/IW

Received buffer overrun flag
Set by H/W at the end of a data transfer and RCVBF is set. Write 0 to
this bit or read SPDAT register will clear this flag.

RCVBF

RIW

Receive buffer full flag
Set by H/W at the end of a data transfer. Write 0 to this bit or read
SPDAT register will clear this flag.

SPBSY

SPI busy flag
Set by H/W when a SPI transfer is in progress.

BEh

SPDAT

SPDAT

RIW

SPI transmit and receive data

The SPDAT register is used to transmit and receive data. Writing
data to SPDAT place the data into shift register and start a transfer
when in master mode. Reading SPDAT returns the contents of the
receive buffer.

BFh

LVDCON

LVDM

RIW

Low Voltage Detect interrupt enable
0: LVDIF =1 and LVDO =1 while VCC < LVDS
1: LVDIF =1 and LVDO =1 while VCC > LVDS

LVDO

Low Voltage Detect output

LVDDBS

RIW

Low Voltage Detect debounce select
0: Disable
1: Enable

LVDPD

R/W

Low Voltage Detect select
0: Enable LVD
1: Disable LVD

3~0

LVDS

R/W

Low Voltage Detect select
0000: Set LVD at 2.52V
0001: Set LVD at 2.62V
0010: Set LVD at 2.74V
0011: Set LVD at 2.86V
0100: Set LVD at 2.99VvV
0101: Set LVD at 3.1V
0110: Set LVD at 3.23V
0111: Set LVD at 3.35V
1000: Set LVD at 3.48V
1001: Set LVD at 3.6V
1010: Set LVD at 3.72V
1011: Set LVD at 3.84V
1100: Set LVD at 3.96V
1101: Set LVD at 4.08V
1110: Set LVD at 4.2V
1111: Set LVD at 4.32V

COh

P5

7~0

P5

R/IW

FFh

Port5 data
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Adr SFR Bit#| BitName | R/W | Rst Description
7 0 |TKAO7 Pin fix as TK channel: 0: disable 1: enable
6 0 |TKAO6 Pin fix as TK channel: 0: disable 1: enable
5 0 |TKAO5 Pin fix as TK channel: 0: disable 1: enable
4 0 |TKAO4 Pin fix as TK channel: 0: disable 1: enable
Clh | TKPINSAO 3 TKPINSAD | RIW 0 |TKAO3 Pin fix as TK channel: O: disable 1: enable
2 0 |TKAO2 Pin fix as TK channel: 0: disable 1: enable
1 0 |TKAO1 Pin fix as TK channel: O: disable 1: enable
0 0 |TKAOO Pin fix as TK channel: 0: disable 1: enable
7 0 |TKAIL5 Pinfix as TK channel: 0: disable 1: enable
6 0 |TKAL4 Pin fix as TK channel: 0: disable 1: enable
5 0 |TKAL3 Pinfix as TK channel: 0: disable 1: enable
4 0 |TKAIL2 Pinfix as TK channel: 0: disable 1: enable
C2h | TKPINSAL 3 TKPINSAL | RIW 0 |TKAL1 Pin fix as TK channel: O: disable 1: enable
2 0 |TKALO Pin fix as TK channel: 0: disable 1: enable
1 0 |TKAOQ9 Pin fix as TK channel: O: disable 1: enable
0 0 |TKAO8 Pin fix as TK channel: O: disable 1: enable
4 0 |TKAZ20 Pin fix as TK channel: 0: disable 1: enable
3 0 |TKA19 Pin fix as TK channel: O: disable 1: enable
C3h | TKPINSA2 | 2 | TKPINSA2 | RIW | 0 |TKA18 Pin fix as TK channel: 0: disable 1: enable
1 0 |TKAL7 Pinfix as TK channel: 0: disable 1: enable
0 0 |TKAILG6 Pin fix as TK channel: O: disable 1: enable
7 0 |TKBO7 Pin fix as TK channel: 0: disable 1: enable
6 0 |TKBO6 Pin fix as TK channel: 0: disable 1: enable
5 0 |TKBOS5 Pin fix as TK channel: 0: disable 1: enable
4 0 |TKBO4 Pin fix as TK channel: 0: disable 1: enable
Cah | TKPINSBO 3 TKPINSBO | RIW 0 |TKBO3Pin fix as TK channel: 0: disable 1: enable
2 0 |TKBO2 Pin fix as TK channel: 0: disable 1: enable
1 0 |TKBO1 Pin fix as TK channel: 0: disable 1: enable
0 0 |TKBOO Pin fix as TK channel: 0: disable 1: enable
7 R/W 0 [TKBO7 scan enable: 0: disable 1: enable
6 R/W | 0 [TKBO6 scan enable: 0: disable 1: enable
5 R/W | 0 [TKBOS5 scan enable: O: disable 1: enable
4 R/W 0 [TKBO4 scan enable: 0: disable 1: enable
CSh | ATKCHAO 3 ATKCHBO R/W | 0 |[TKBO3 scan enable: 0: disable 1: enable
2 R/W 0 [TKBO2 scan enable: 0: disable 1: enable
1 R/W 0 [TKBO1 scan enable: 0: disable 1: enable
0 R/W | 0 [TKBOO scan enable: 0: disable 1: enable
7 R/W 0 [TKB15 scan enable: 0: disable 1: enable
6 R/W | 0 |[TKB14 scan enable: 0: disable 1: enable
5 R/W | 0 [TKB13 scan enable: O: disable 1: enable
4 R/W 0 [TKB12 scan enable: 0: disable 1: enable
Céh | ATKCHAL 3 ATKCHB1 R/W | 0 |[TKB11 scan enable: O: disable 1: enable
2 R/W 0 [TKB10 scan enable: 0: disable 1: enable
1 R/W 0 [TKBO09 scan enable: 0: disable 1: enable
0 R/W | 0 [TKBO08 scan enable: 0: disable 1: enable
TKACAP (TKA23) internal reference capacitor channel scan enable:
7 RW | 0 . .
0: disable 1: enable
4 R/W 0 [TKB20 scan enable: 0: disable 1: enable
C7h | ATKCHA2 | 3 | ATKCHA?2 | RIW 0 [TKB19 scan enable: 0: disable 1: enable
2 R/W 0 [TKB18 scan enable: 0: disable 1: enable
1 R/W | 0 |[TKB17 scan enable: O: disable 1: enable
0 R/W | 0 |[TKB16 scan enable: O: disable 1: enable
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Adr SFR Bit#| BitName | R/W | Rst Description
Timer2 overflow flag
7 TF2 RW | 0 Set by H/W when Timer/Counter 2 overflows unless RCLK=1 or
TCLK=1. This bit must be cleared by S/W.
T2EX interrupt pin falling edge flag
6 EXF2 RW | 0 Set when a capture or a reload is caused by a negative transition on
T2EX pin if EXEN2=1. This bit must be cleared by S/W.
UART receive clock control bit
5 RCLK RW | 0 0: Use Timerl overflow as receive clock for serial port in mode 1 or 3
1: Use Timer2 overflow as receive clock for serial port in mode 1 or 3
UART transmit clock control bit
4 TCLK RW | 0 0: Use Timerl overflow as transmit clock for serial port in mode 1 or 3
1: Use Timer2 overflow as transmit clock for serial port in mode 1 or 3
T2EX pin enable
0: T2EX pin disable
C8h T2CON 3 EXEN2 RIW |0 1: T2EX pin enable, it cause a capture or reload when a negative
transition on T2EX pin is detected if RCLK=TCLK=0
Timer2 run control
2 TR2 RIW | 0 0:timer stops
1:timer runs
Timer2 Counter/Timer select bit
1 CT2N RIW | 0 0: Timer mode, Timer2 data increases at 2 System clock cycle rate
1: Counter mode, Timer2 data increases at T2 pin’s negative edge
Timer2 Capture/Reload control bit
0: Reload mode, auto-reload on Timer2 overflows or negative
transitions on T2EX pin if EXEN2=1.
0 CPRL2N |R/W | O 1: Capture mode, capture on negative transitions on T2EX pin if
EXEN2=1.
If RCLK=1 or TCLK=1, CPRL2N is ignored and timer is forced
to auto-reload on Timer2 overflow.
Write 4Ah to enable one byte IAP write to ROM[FAQ0~FBFF]
Write 4Ch to enable one byte IAP write to ROM[FCO0~FDFF]
7~0| IAPWE w — | Write BAh to enable ERASE 512 byte of ROM[FA00~FBFF]
Write BCh to enable ERASE 512 byte of ROM[FC00~FDFF]
Write other value to disable 1AP write
C9h IAPWE Flag indicates Flash memory can be written by IAP or not
7 IAPWE R 0 0: IAP Write/Erase disable
1: IAP Write/Erase enable
IAP Time-Out flag
6 IAPTO R 0 Set by H/W when IAP Time-out occurs.
Cleared by H/W when IAPWE=0.
CAh RCP2L |7-0| RCP2L R/W | 00h |Timer2 reload/capture data low byte
CBh RCP2H |7~0| RCP2H R/W | 00h |Timer2 reload/capture data high byte
CCh TL2 7~0 TL2 R/W | 00h |Timer2 data low byte
CDh TH2 7~0 TH2 R/W | 00h |Timer2 data high byte
CEh EXA2 7~0 EXA2 R/W | 00h |Expansion accumulator 2
CFh EXA3 7~0 EXA3 R/W | 00h |Expansion accumulator 3
7 CY R/W | 0 |ALU carry flag
6 AC R/W | 0 |ALU auxiliary carry flag
5 FO R/W | 0 |General purpose user-definable flag
4 RS1 R/W | 0 |Register Bank Select bit 1
DOh PSW 3 RSO R/W | 0 |Register Bank Select bit 0
2 oV R/W | 0 |ALU overflow flag
1 F1 R/W | 0 |General purpose user-definable flag
0 P R/W | 0 |Parity flag
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Adr

SFR

Bit#

Bit Name

R/W

Rst

Description

D1h

PWMDH

PWMODH

RIW

80H

PWM duty high byte, index by PWMIDX

See table 10.1 for more detail

PWMIDX = 0xh:
PWMIDX = 1xh:
PWMIDX = 2xh:
PWMIDX = 30h:
PWMIDX = 31h:
PWMIDX = 32h:
PWMIDX = 33h:
PWMIDX = 34h:
PWMIDX = 35h:

PWMODH access
PWM1DH access
PWM2DH access
PWM30DH access
PWM31DH access
PWM32DH access
PWM33DH access
PWM34DH access
PWM35DH access

write sequence: PWMDL then PWMDH
read sequence: PWMDH then PWMDL

D2h

PWMDL

7~0

PWMODL

RIW

00H

PWM duty low byte, index by PWMIDX

See table 10.1 for more detail

PWMIDX = 0xh:
PWMIDX = 1xh:
PWMIDX = 2xh:
PWMIDX = 30h:
PWMIDX = 31h:
PWMIDX = 32h:
PWMIDX = 33h:
PWMIDX = 34h:
PWMIDX = 35h:

PWMODH access
PWM1DH access
PWM2DH access
PWM30DH access
PWM31DH access
PWM32DH access
PWM33DH access
PWM34DH access
PWM35DH access

write sequence: PWMDL then PWMDH
read sequence: PWMDH then PWMDL

D5h

UART2CON

6-0

UART2BRP

RIW

00H

UART?2 baud rate pre-scaler

D6h

LVRCON

SXTGAIN

RIW

00

SXT GAIN select
00: lowest

11: highest

LVRPD

RIW

Low Voltage Reset function select
0: Disable
1: Enable

2~0

LVRS

RIW

0000

Low Voltage Reset function select

000: Set LVR at 2.52V
001: Set LVR at 2.74V
010: Set LVR at 2.99V
011: Set LVR at 3.23V
100: Set LVR at 3.48V
101: Set LVR at 3.72V
110: Set LVR at 3.96V
111: Set LVR at 4.2V

D7h

TKPINSB1

O, INWI~lOIO|N

TKPINSB1

R/W

TKB15 Pin fix as TK channel: 0: disable : enable

TKB14 Pin fix as TK channel: 0: disable : enable

TKB13 Pin fix as TK channel: 0: disable : enable

TKB12 Pin fix as TK channel: 0: disable : enable

TKB11 Pin fix as TK channel: 0: disable : enable

TKB10 Pin fix as TK channel: 0: disable : enable

TKBO09 Pin fix as TK channel: 0: disable : enable

o|Oo|o|o|Oo|o|o|Oo

0
0
0
0
0
0
0
0

e L I el L Ll Dl U

TKBO08 Pin fix as TK channel: 0: disable : enable

D8h

CLKCON

SCKTYPE

R/W

Slow clock Type. This bit
(SELFCK=1)

0: SRC

1: SXT

can be changed only in Fast mode

FCKTYPE

R/W

Fast clock type. This bit can be changed only in Slow mode

(SELFCK=0).
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Adr

SFR

Bit#

Bit Name

R/W

Rst

Description

0: FRC
1. FXT

STPSCK

RIW

Set 1 to stop Slow clock after PD=1 (Halt / Stop mode control)

STPPCK

R/IW

Set 1 to stop UART/Timer0/1/2 clock in Idle mode for current reducing.

STPFCK

R/IW

Set 1 to stop Fast clock for power saving in Slow/Idle mode. This bit
can be changed only in Slow mode.

SELFCK

R/IW

System clock select. This bit can be changed only when STPFCK=0.
0: Slow clock
1: Fast clock

1~-0

CLKPSC

RIW

11

System clock prescaler. Effective after 16 clock cycles (Max.) delay.
00: System clock is Fast/Slow clock divided by 16
01: System clock is Fast/Slow clock divided by 4
10: System clock is Fast/Slow clock divided by 2
11: System clock is Fast/Slow clock divided by 1

DSh

PWMPRDH

7~0

PWMPRDH

RIW

FFH

PWM period high byte, index by PWMIDX
See table 10.1 for more detail

PWMIDX = 0xh: PWMOPRDH access
PWMIDX = 1xh: PWM1PRDH access
PWMIDX = 2xh: PWM2PRDH access
PWMIDX = 3xh: PWM3PRDH access

write sequence: PWMPRDL then PWMPRDH
read sequence: PWMPRDH then PWMPRDL

DAh

PWMPRDL

7~0

PWMPRDL

RIW

FFH

PWM period low byte, index by PWMIDX
See table 10.1 for more detail

PWMIDX = 0xh: PWMOPRDH access
PWMIDX = 1xh: PWM1PRDH access
PWMIDX = 2xh: PWM2PRDH access
PWMIDX = 3xh: PWM3PRDH access

write sequence: PWMPRDL then PWMPRDH
read sequence: PWMPRDH then PWMPRDL

DDh

UART1CON

UART1BRP

R/IW

00H

UART1 baud rate pre-scaler

DEh

UARTOCON

UARTOBRS

RIW

00H

UARTO baud baud rate source select

UARTOBRP

RIW

00H

UARTO baud rate pre-scaler

DFh

TKPINSB2

TKPINSB2

R/W

TKB20 Pin fix as TK channel: 0: disable : enable

TKB19 Pin fix as TK channel: 0: disable : enable

TKB18 Pin fix as TK channel: 0: disable : enable

TKB17 Pin fix as TK channel: 0: disable : enable

o|jojo|o|o

e I Il L I

TKB16 Pin fix as TK channel: 0: disable : enable

EOh

ACC

ACC

R/W

00h

Accumulator

Elh

MICON

MIEN

R/W

Master 1°C enable
0: disable
1: enable

MIACKO

R/W

When Master I1°C receive data, send acknowledge to I°C Bus
0: ACK to slave device
1: NACK to slave device

MIIF

R/W

Master I°C Interrupt flag
0: write O to clear it
1: Master IC transfer one byte complete

MIACKI

When Master I%C transfer, acknowledgement form 1°C bus (read only)
0: ACK received
1: NACK received

MISTART

R/W

Master I12C Start bit
1: start 12C bus transfer

MISTOP

R/W

Master 1C Stop bit
1: send STOP signal to stop I12C bus

1~-0

MICR

RIW

00

Master I°C (SCL) clock frequency selection

00: Fsys/4 (ex. If Fsys=16MHz, I°C clock is 4M Hz)
01: Fsys/16  (ex. If Fsys=16MHz, I°C clock is 1M Hz)
10: Fsys/64  (ex. If Fsys=16MHz, 1°C clock is 250K Hz)
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Adr SFR Bit#| BitName | R/W | Rst Description

11: Fsys/256  (ex. If Fsys=16MHz, I°C clock is 62.5K Hz)

Master 1C data shift register

(W): After Start and before Stop condition, write this register will

E2h MIDAT |7~0| MIDAT |R/W | 00 resume transmission to 1°C bus

(R): After Start and before Stop condition, read this register will
resume receiving from I12C bus

EFT2 Detector enable
7 EFT2CS R/W 0 0: Disable
1: Enable

EFT1 Detector enable
6 EFT1CS R/W 0 0: Disable
1: Enable

5~4| EFT1S RW | 0 EFT1 Detector sensitivity adjustment

Force SYSCLK to SLOWCLK while EFT detected, Disable ONLY
3 | EFTSLOW | RIW | — 0: Disable
E5h EFTCON 1: Reserved

CPU enter Wait state while EFT detected
2 | EFTWCPU | RIW 0 0: Disable
1: Enable

EFTWAIT output to pin
1 | EFTWOUT | RIW 1 0: P03 = normal I/O
1: P03 = IEFTWAIT

clock hold enable
0 CKHLDE | R/W | 00 | 0O:Disable
0: Enable

E6h EXA 7~0 EXA R/W | 00h |Expansion accumulator
E7h EXB 7~0 EXB R/W | 00h |Expansion B register
E8h P4 7~0 P4 R/W | FFh |Port 4 data
7~1 SA R/W | 64h |Slave I1ZC address assigned
Slave IZC enable
ESh | SIADR 1o | sien |Rw| o | 0:disable
1: enable
I°C Master interrupt enable
7 MIIE RIW | 0 0: disable
1: enable
Slave I12C transmission completed interrupt enable
6 TXDIE RW | 0 0: disable
1: enable
Slave 12C DATA2(SITXRCD2) reception completed interrupt enable
5 RCD2IE |R/W | O 0: disable
1: enable
Slave 12C DATAL(SIRCDL1) reception completed interrupt enable
4 RCD1IE |RW | O 0: disable
EAh SICON 1- enable
Slave 12C transmission completed interrupt flag
2 TXDF RW | 1 0: write O to clear it
1: Set by H/W when Slave 12C transmission complete
Slave 12C DATA2(SITXRCD2) reception completed interrupt flag
0: write 0 to clear it
! RCD2F RIW |0 1: Set by H/W when Slave 12C DATA2(SITXRCD?2) reception
complete enable
Slave 12C DATAL(SIRCDL1) reception completed interrupt flag
0 RCD1F RIW | 0 0: write O to clear it
1: Set by H/W when Slave 12 DATAL(SIRCD1) reception complete
EBh SIRCD1 |[7~0| SIRCD1 R — |Slave IZC data receive registerl (DATAL)
Slave I12C transmit and receive data register
ECh | SITXRCD2 |7~0| SITXRCD2 | RIWW | - Read: Slave 12C data receive register2 (DATA2)

Write: Slave I12C data transmission register (TXD)
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SFR

Bit#

Bit Name

R/W

Rst

Description

EEF

BOOTV

RSTV

RIW

Change the reset vector (except power on reset)
0: Reset vector = 0x0000
1: Reset vector = 0xE800 or 0XE000 (Decided by BOOTV)

BOOTVR

Power on reset vector select. Read only. Load from CFGWH.BOOTV
00: 0x0000
01: 0x0000
10: OXEOOO (BOOT area 7K bytes)
11: OXE800 (BOOT area 5K bhytes, default)

EFh

PWRCON

AVPULL

RIW

Auto turn-on VPULL when SLOW to FAST
0: disable
1: enable

WARMTIME

RIW

Warm up time after PDOWN
0: 128 Clock
1: 64 Clock

ENVPULL

RIW

Power control, force VPULL enable
0: disable
1: enable

PWRIDLE

RIW

Power control, VPULL control at IDLE mode
0: VDD =LDO @ IDLE mode
1: VDD =VPULL @ IDLE mode

PWRSLOW

RIW

Power control, VPULL control at SLOW mode
0: VDD = LDO @ SLOW modle
1: VDD = VPULL @ SLOW mode

FOh

B

RIW

00h

B register

Flh

CRCDL

CRCDL

RIW

FFh

16-bit CRC data bit 7~0

F2h

CRCDH

CRCDH

R/IW

FFh

16-bit CRC data bit 15~8

F3h

CRCIN

CRCIN

CRC input data

F5h

CFGBG

BGTRIM

R/IW

VBG trimming value (Chip Reserved)

F6h

CFGWL

FRCF

RIW

FRC frequency adjustment
00h: lowest frequency
7Fh: highest frequency

F7h

AUX2

7~6

WDTE

RIW

Watchdog Timer Reset control
0x: WDT disable
10: WDT enable in Fast/Slow mode, disable in Idle/Stop/Halt mode
11: WDT always enable

PWRSAV

RIW

Power saving mode control
0: No power saving
1: Power saving, disable LVR in IDLE/HALT/STOP mode

VBGOUT

RIW

Bandgap voltage output control
0: P3.2 as normal 1/0
1: Bandgap voltage output to P3.2 pin, The additional condition|
VBGEN=1 (AEh.1) should be set.

DIV32

R/W

only active when MULDVI16 =1
0: instruction DIV as 16/16 bit division operation
1: instruction DIV as 32/16 bit division operation

IAPTE

R/W

00

IAP watchdog timer enable
00: Disable
01: wait 0.8mS trigger watchdog time-out flag
10: wait 3.2mS trigger watchdog time-out flag
11: wait 6.4mS trigger watchdog time-out flag

MULDIV16

R/W

0: instruction MUL/DIV as 8*8, 8/8 operation

1: instruction MUL/DIV as 16*16, 16/16 or 32/16 operation
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Adr SFR Bit#| BitName | R/W | Rst Description
CLRWDT | R/W | 0 |[Set1toclear WDT, H/W auto clear it at next clock cycle
CLRTM3 | R/IW 0 |Set1to clear Timer3, HW auto clear it at next clock cycle.
Touch Key A Start of Conversion
Set 1 to start Touch Key conversion. If SYSCLK is fast enough, this
TKSOCA | RIW |0 bit will be cleared by H/W at the end of conversion while
TKRERUN=0. S/W can also write 0 to clear this flag.
ADC Start of Conversion
ADSOC RW | 0 Set 1 to start ADC conversion. Cleared by H/W at the end of
F8h AUX1 conversion. S/W can also write 0 to clear this flag.
Touch Key B Start of Conversion
Set 1 to start Touch Key conversion. If SYSCLK is fast enough, this
TKSOCB | RW |0 bit will be cleared by H/W at the end of conversion while
TKRERUN=0. S/W can also write 0 to clear this flag.
Timerl counter mode (CT1N=1) input select
T1SEL RIW | 0 0: P3.5 (T1) pin (8051 standard)
1: Slow clock divide by 16 (SLOWCLK/16)
DPSEL R/W | 0 |Active DPTR Select
Adr | Flash |Bit#| Bit Name Description

PROTN |Flash Code Protect, 0=Protect

XRSTEN |External Pin Reset enable, O=enable.

7
6
INFO2
0200h CFGWH .

Power-on Reset Vector Selection

00: 0x0000

BOOTV |01: 0x0000

10: OXEO00 (BOOT area 7K bytes)

11: 0XEB00 (BOOT area 5K bytes, default)
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HSR
RAHE 1,2 8L 3 N KU iR, BEFARQ T E 2~8 ARG A IR AT e i 391
FI 7R o
ARITHMETIC

Mnemonic Description byte | cycle | opcode
ADD A, Rn Add register to A 1 2 28-2F
ADD A, dir Add direct byte to A 2 2 25
ADD A, @RI Add indirect memory to A 1 2 26-27
ADD A, #data Add immediate to A 2 2 24
ADDC A, Rn Add register to A with carry 1 2 38-3F
ADDC A, dir Add direct byte to A with carry 2 2 35
ADDC A, @Ri Add indirect memory to A with carry 1 2 36-37
ADDC A, #data Add immediate to A with carry 2 2 34
SUBB A, Rn Subtract register from A with borrow 1 2 98-9F
SUBB A, dir Subtract direct byte from A with borrow 2 2 95
SUBB A, @Ri Subtract indirect memory from A with borrow 1 2 96-97
SUBB A, #data Subtract immediate from A with borrow 2 2 94
INC A Increment A 1 2 04
INC Rn Increment register 1 2 08-0F
INC dir Increment direct byte 2 2 05
INC @RI Increment indirect memory 1 2 06-07
DEC A Decrement A 1 2 14
DEC Rn Decrement register 1 2 18-1F
DEC dir Decrement direct byte 2 2 15
DEC @Ri Decrement indirect memory 1 2 16-17
INC DPTR Increment data pointer 1 4 A3
MUL AB Multiply A by B 1 |8/16 A4
DIV AB Divide A by B 1 8/16/2 84
DA A Decimal Adjust A 1 2 D4

LOGICAL

Mnemonic Description byte | cycle | opcode
ANL A, Rn AND register to A 1 2 58-5F
ANL A, dir AND direct byte to A 2 2 55
ANL A, @Ri AND indirect memory to A 1 2 56-57
ANL A, #data AND immediate to A 2 2 54
ANL dir, A AND A to direct byte 2 2 52
ANL dir, #data AND immediate to direct byte 3 4 53
ORL A, Rn OR register to A 1 2 48-4F
ORL A, dir OR direct byte to A 2 2 45
ORL A, @RI OR indirect memory to A 1 2 46-47
ORL A, #data OR immediate to A 2 2 44
ORL dir, A OR A to direct byte 2 2 42
ORL dir, #data OR immediate to direct byte 3 4 43
XRL A, Rn Exclusive-OR register to A 1 2 68-6F
XRL A, dir Exclusive-OR direct byte to A 2 2 65
XRL A, @Ri Exclusive-OR indirect memory to A 1 2 66-67
XRL A, #data Exclusive-OR immediate to A 2 2 64
XRL dir, A Exclusive-OR A to direct byte 2 2 62
XRL dir, #data Exclusive-OR immediate to direct byte 3 4 63
CLR A Clear A 1 2 E4
CPL A Complement A 1 2 F4
SWAP A Swap Nibbles of A 1 2 C4
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LOGICAL

Mnemonic Description byte | cycle | opcode
RL A Rotate A left 1 2 23
RLC A Rotate A left through carry 1 2 33
RR A Rotate A right 1 2 03
RRC A Rotate A right through carry 1 2 13

DATA TRANSFER

Mnemonic Description byte | cycle | opcode
MOV A, Rn Move register to A 1 2 E8-EF
MOV A, dir Move direct byte to A 2 2 E5
MOV A, @Ri Move indirect memory to A 1 2 E6-E7
MOV A, #data Move immediate to A 2 2 74
MOV Rn, A Move A to register 1 2 F8-FF
MOV Rn, dir Move direct byte to register 2 4 A8-AF
MOV Rn, #data Move immediate to register 2 2 78-7F
MOV dir, A Move A to direct byte 2 2 F5
MOV dir, Rn Move register to direct byte 2 4 88-8F
MOV dir, dir Move direct byte to direct byte 3 4 85
MOV dir, @Ri Move indirect memory to direct byte 2 4 86-87
MOV dir, #data Move immediate to direct byte 3 4 75
MOV @Ri, A Move A to indirect memory 1 2 F6-F7
MOV @RI, dir Move direct byte to indirect memory 2 4 AB-A7
MOV @RI, #data Move immediate to indirect memory 2 2 76-77
MOV DPTR, #data Move immediate to data pointer 3 4 90
MOVC A, @A+DPTR | Move code byte relative DPTR to A 1 4 93
MOVC A, @A+PC Move code byte relative PC to A 1 4 83
MOVX A, @RI Move external data (A8) to A 1 4 E2-E3
MOVX A, @DPTR Move external data (A16) to A 1 4 EO
MOVX @Ri, A Move A to external data (A8) 1 4 F2-F3
MOVX @DPTR, A Move A to external data (A16) 1 4 FO
PUSH dir Push direct byte onto stack 2 4 Co
POP dir Pop direct byte from stack 2 4 Do
XCH A, Rn Exchange A and register 1 2 C8-CF
XCH A, dir Exchange A and direct byte 2 2 C5
XCH A, @Ri Exchange A and indirect memory 1 2 C6-C7
XCHD A, @RI Exchange A and indirect memory nibble 1 2 D6-D7

BOOLEAN

Mnemonic Description byte | cycle | opcode
CLRC Clear carry 1 2 C3
CLR bit Clear direct bit 2 2 Cc2
SETBC Set carry 1 2 D3
SETB bit Set direct bit 2 2 D2
CPLC Complement carry 1 2 B3
CPL bit Complement direct bit 2 2 B2
ANL C, bit AND direct bit to carry 2 4 82
ANL C, /bit AND direct bit inverse to carry 2 4 BO
ORL C, bit OR direct bit to carry 2 4 72
ORL C, /hit OR direct bit inverse to carry 2 4 A0
MOV C, bit Move direct bit to carry 2 2 A2
MOV bit, C Move carry to direct bit 2 4 92
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BRANCHING

Mnemonic Description byte | cycle | opcode
ACALL addr 11 Absolute jump to subroutine 2 4 11-F1
LCALL addr 16 Long jump to subroutine 3 4 12
RET Return from subroutine 1 4 22
RETI Return from interrupt 1 4 32
AIMP addr 11 Absolute jump unconditional 2 4 01-E1
LIMP addr 16 Long jump unconditional 3 4 02
SIMP rel Short jump (relative address) 2 4 80
JC rel Jump on carry=1 2 4 40
JNC rel Jump on carry=0 2 4 50
JB bit, rel Jump on direct bit=1 3 4 20
JNB bit, rel Jump on direct bit=0 3 4 30
JBC bit, rel Jump on direct bit=1 and clear 3 4 10
JMP @A+DPTR Jump indirect relative DPTR 1 4 73
JZ rel Jump on accumulator=0 2 4 60
JNZ rel Jump on accumulator0 2 4 70
CJINE A, dir, rel Compare A,direct, jump not equal relative 3 4 B5
CJINE A, #data, rel Compare A,immediate, jump not equal relative 3 4 B4
CJNE Rn, #data, rel Compare register,immediate, jJump not equal relative 3 4 B8-BF
CINE @RI, #data, rel | Compare indirect,immediate, jump not equal relative 3 4 B6-B7
DJNZ Rn, rel Decrement register, jump not zero relative 2 4 D8-DF
DJNZ dir, rel Decrement direct byte, jump not zero relative 3 4 D5

MISCELLANEOUS

Mnemonic Description byte | cycle opcode

NOP No operation 1 2 00

£ B3R 40 E8-EF (8- B (Nt ) Fas T AMELERI B 8 AR A A7 4%, AR A9 4%
G5, 1 FAE B AR A RS A AR 3 8 Lo AR ANIESE AR B, U 11-FL(E451), T 5 ik e A A
HUAT 3 AL T4 H ik 9 T3 3 7
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A RFME
1. B RHEXTHNE {H (Ta=25°C)
HE F
Vgs—0.3 ~ Vg +5.5
Vss—0.3 ~ Ve +0.3 Vv
Vss—0.3 ~ Ve +0.3
A 1 51 s v b PR 25
458 51 J s L B PO 80
B 1 51 L g o 130 mA
4 B85 BRI Fh 7 +150
K TAEHE 5.5 \Y/
—40 ~ +105 .
—65 ~ +150 c
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2. DC %1 (TA=25°C,Vee=2.0V ~ 5.5V)
S¥ e %M B/ME |HEME | HKXME | BAL
TAEH & Ve FsyscLk=18.432 MHz 2.3 - 5.5 \Y
. VCC:5V O.GVCC — — Vv
=L Y, il
iﬁﬁ)\ =] %F IH ﬁﬁﬁiﬁu)\ Vcc:3V 0.6Vcc — — Vv
VCC:5V — — 0.2VCC \Y
i \Y il
iﬁﬁ)\ﬂi %F IL ﬁﬁﬁiﬁu)\ Vcc:3V — — 0.2Vcc Vv
Vec=5V,
Vor=0.9Vee 55 11 -
Vce=hY,
sy 20 34
1/10 Yy VOH:O-BVCC
. I i mA
Fr LI on P Vee=3V, 25 5 =
Vor=0.9Vcc '
V=3V,
Vor=0.6Vcc 8 14
VVCZCOZi’/’ 40 60 -
B VAECVAS
Vec=3V, 20 30 -
1/O ¥ 1 | Vo =0.1V¢c mA
3 2 oL =
E BT P1 VVC:CO ?_Y/’ 100 130 -
@ LED mode S/L —.3VCC
H H cc— )
(High sink) Vo =0.1Vec 40 58 -
PR _
Vee=5V FRC=18.432 MHz - 35 -
R _ _ _
Vee=3V FRC=18.432 MHz 35 mA
VCC:5V — 021 —
14
B V=3V - 0.2 -
? I}EJ SRC, V=5V — 180 -
PWRSAV=0 SRC, Vc=3V - 165 -
2T, V=5V - 165 —
JEHY I A cc
LRI P> | pWRSAV=1 Vee=3V _ 150 -
21k V=5V - 55 -
PWRSAV=0 Vee=3V _ 45 - R
{2k Vec=bV - 11 - "
PWRSAV=1 Vee=3V - 3.8 -
B (= V=5V - 58 -
PWRSAV=0 Vee=3V - 47 -
ﬁrfﬁ’% VCC:5V — 135 —
PWRSAV=1 V=3V - 5.5 -
%%W@Fﬁ!% FSYSCLK VCC >I—VRTH VCC=2-5V - B 18432 MHz
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ZH ikl Eakin BAME |#EUE | BRE | B4

_ 2.24 _
_ 2.48 _
— 2.72 _
_ 2.96 _
LVR ZHHE | Vo Ta=25°C - 370 - \Y
— 3.44 —
_ 3.68 _

- 3.92 -

LVR ¥ JGHE | Vaysr Ta=25°C - +0.1 - \Y;

- 2.52 _
~ 2.62 _
~ 2.74 _
~ 2.86 _
~ 2.99 _
~ 3.1 _
- 3.23 _
— 3.35 _
LVD %L | Vi Ta=25°C _ 3.48 _ v
— 3.6 _
— 3.72 _
~ 3.84 -
~ 3.96 _
~ 4.08 _
~ 4.2 _
~ 4.32 _

/ﬂiEEEJ:E tLVR TA:ZSOC 100 — — us

(e Ling
Vcc=5V 34

A R V=0V - — KQ
e AN E P IN V=3V =3
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y

3. BIBFRY AP (T A= —40°C ~ +105°C)

S %1% B/ME | EME | BoKfE | B4
-20°C ~ 50°C, V¢c=2.5V~5.0V 1% | 18.432 | +1%

W RC AR -40°C ~ 70°C, Vc=2.5V~5.0V ~1.5% | 18.432 | +1.5% | MHz
-40°C ~ 85°C, Vc=2.5 ~ 5.0V 2% | 18.432 | +2%
-40°C ~ 105°C, Vc=2.5 ~ 5.0V 3% |18.432 | +3%

4, AL PR (T A= —40°C ~ +105°C)

S %M B/ME | LBUE | BORKE] BT
RESET % NI H°F 5 & Vcc=5.0V £10% 30 - - s
\ Vce=5.0V,WDTPSC=11 - 52 -
N P s
WDT FRREIT 1] Vcee=3.0V,WDTPSC=11 - 57 - ms
5. ADC HS%F M (T A= 25°C, Vee= 3.0V ~ 5.5V, Ves= 0V)
S %M B/ME | EE | B RME | AL
BYRZE - 25 +4
_ Vee=5.12 V, V=0V LSB
B R is 2 e * - £32 | 15
&5 RSN FE BT (Rs < 10K omh) — - 2
o &5 ISR FEPT(Rs < 20K omh - - 1
Hﬁj(iﬁ])\aj%qj(fADC) e = —1 Y N ( ) MHz
55 IR FHHT(Rs < 50K omh) - - 0.5
{55k 5 VBG (ADCHS=1011b) - - 0.5
Fe A [a) Faoc = IMHz - 50 - us
VCC:2.5V"‘5.5V _ 0 0
I ) -20°C ~85°C 15% | 122 | +1.5%
(Vae) Vee=2.5V~55V . ,
20°C 10500 2% | 122 | +2%
Vee=2.5V~5V

- 0, 0,
ADC %% Hi [ -20°C ~85°C il I el RV

Vood) ADCVREFS=1 — == T T
-40°C ~105°C
VCC /4 & V=5V, 25°C -08% | 1.26 | +0.8%
(Vua) - Vec=3.6V, 25°C | -0.8% | 0.907 | +0.8%
HOLE - Ve | - | Veo
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3. Frihdiz Al
SRC vs. Voltage
120 -
e — 40C°
100 -
—— — 20C°
T a—(C°
4
(N e 25,C°
80 -
s 50 C°
— 85C°
=—105C°
60 -
2.5 3 3.5 4 4.5 5 5.5
SRC vs. Temperature
120 -
—) §
100 -
s 3 0
T
s [} 0
80 - —
e 4.5
—— 5
60 -
- 40C° - 20C° oc® 25C° 50C° 70C° 85C° 105C°
T
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FRC vs. Voltage

20 -
19 -
=_—————————————————
s — 40C°
18 -
e — 2 0C°
T 17 oc’
: i
e ) 5 C°
16 -
s 50 C°
15 - e 85C°
s 1 05C°
14 -
2.5 3 3.5 4 45 5 5.5
\'
FRC vs. Temperature
20 -+
19 -
—) §
18 - —
e 3
T
s 17 - —3 5
s /]
16 -
B N}
15 - — 5
— 5 5
14 -
- 40C° - 20C° oc° 25C° 50C° 70C° 85C° 105C°
T
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POR vs. Operating voltage

2.5 \
2

> 15 e —
e POR
1 e 18MHz operating V
0.5
0
-40 -20 0 25 50 70 85 105
T
VBG vs VCC
1.29 -
1.27
e 40C°
1.25 -+
. —— )0C°
S | \
5 1.23 0c®
o
> 1.21 A — ) 5 C°
119 - ~==50C°
1.17 - e 85C
=105C°
1.15 -
2.5 3 3.5 4 4.5 5 5.5
vccC
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v
UL

R, RN OREENMSE. mTERLW R, BT UK R N 1 A
HEHT AT B AL

TR

Ordering number Package

TM52eF0C86-MTP

Wafer/Dice blank chip
TM52eF0C85-MTP

TM52eF0C86-COD
Wafer/Dice with code

TM52eF0C85-COD

TM52eFO0C86-MTP-74

LQFP 44-pin (10*10*1.4mm)
TM52eFOC85-MTP-74

TM52eF0C86-MTP-23

SOP 28-pin (300 mil)
TM52eF0C85-MTP-23

. .
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LQFP-44 ( 10x10mm ) Package Dimension
| D
| DI PO
/, \\
1, \\
il P =
[ | !
—D \\ /.r"
—1 ~|_A -
=) \DETAIL A
-
—o
i R S
-]
1O
-
D =
—D
JUUOOHOOOEE =
PINI - Q’ ﬁ
=
=
Y
GAUGE PLANE
| 0.10MM | C | N
SEATING PLANE L 79
DETAIL A
DIMENSION IN MM DIMENSION IN INCH
SYMBOL
MIN NOM MAX MIN NOM MAX
A - - 1.60 B - 0.063
Al 0.05 0.10 0.15 0.002 0.004 0.006
A2 1.35 1.40 1.45 0.053 0.055 0.057
B 0.30 0.35 0.40 0.012 0.012 0.016
C 0.09 0.13 0.16 0.004 0.006 0.008
D 12.00 BSC 0.472 BSC
DI 10.00 BSC 0.394 BSC
E 12.00 BSC 0.472 BSC
El 10.00 BSC 0.394 BSC
e 0.80 BSC 0.031 BSC
L 0.45 0.60 0.75 0.018 0.024 0.030
0 0° 3.5° 7° 0° 3.5° 7°
JEDEC MS-026 (BCB)

A * NOTES : DIMENSION “D1” AND "E1” DO NOT INCLUDE MOLD
PROTRUSIONS. ALLOWABLE PROTRUSIONS IS 0.25 mm PER SIDE.
“D1” AND “El " ARE MAXIMUM PLASTIC BODY SIZE DIMENSIONS
INCLUDING MOLD MISMACH.
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SOP-28 ( 300mil ) Package Dimension

S

HAAAAAAAAAAAAR]

El
E

w BEFEREREEEEIE |

L

7

-
(7| \DETALL A

R

[ - I
| 1
e nininininninininininininisay|
SEATING PLANE Li-i E.I I-— ET ,
=
4
GAUGE PLANE —
———— \
A

DETAIL A

DIMENSION IN MM DIMENSION IN INCH
SYMBOL MIN NOM MAX MIN NOM MAX
A 2.35 2.50 2.65 0.0926 0.0985 0.1043
Al 0.10 0.20 0.30 0.0040 0.0079 0.0118
B 0.33 0.42 0.51 0.0130 0.0165 0.0200
C 0.23 0.28 0.32 0.0091 0.0108 0.0125
D 17.70 17.90 18.10 0.6969 0.7047 0.7125
E 10.00 10.33 10.65 0.3940 0.4425 0.4910
El 7.40 7.50 7.60 0.2914 0.2953 0.2992
e 1.27 BSC 0.050 BSC
h 0.25 0.50 0.75 0.0100 0.0195 0.0290
L 0.40 0.84 1.27 0.0160 0.0330 0.0500
] 0° 4° 8’ 0° 4° 8’
JEDEC MS-013 (AE)

A * NOTES : DIMENSION "D ” DOES NOT INCLUDE MOLD FLASH, PROTRUSIONS OR GATE BURRS.
MOLD FLASH, PROTRUSIONS AND GATE BURRS SHALL

NOT EXCEED 0.15 MM ( 0.006 INCH ) PER SIDE.

——————————————————————————————————————————————
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