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TAEHR 5k RS (Hz)
PIN TARREIE | b | 1850 | 2 . -
rre | sre | sre =1k Fa e SXT | SRC | FXT | FRC
TM52-eF1375A _ 7.7UA@5V|11uA@5V
TM52-eF 1375D* 2.5~5,5V | 3.2mA |0.19mA|0.15mA 1.50A@3V| 4UA@3V 32K 80K 18M |18.432M

YE: TM52eF1375D 7EHNA 11 T #0277 BE22 /7 POR,  LASEHR CT)FE
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TM52 5 eF1375A/75D & — AN i, s 1 8051 2244, 5k S bR v 8051 45445 58 A A 11 8 o1 #L
ML IFPREF T 8061 AT RERIE . JEH L T, TM52 $04TF8 4, LbAE 4L i) 8051 ZRA TR 75 1% o

TM52-eF1375A/75D JEid 45 2 FhIh REAE O Fr b SR AL 58 w1 M e, SE AR 1) A, RE D gk A\ Tl 37, 60
5 32K 75 [ Flash F27 /21 78,1280 775 SRAMK HLE A7 (LVR) K HLEA I (LVD) B eh 44
M T /50,8051 Anifl UART A5E I 2% Timer0/Timerl/Timer2, 52 i1} #% Timer3, LCD/LED 3Kz
#%,3 41 16 {7 ik o8 FE R ) 2%, 16 JEIE Y 12 ST B % (ADC) , 20 3 fl i 4% 5, 1°C/SP1 &5 LA
I VER# (WDT) o« B &E T SE AR ShFE AR, v] 2 & T 2l 7 R K s 7= b

RGHER
TM52¢eries €F1375A/75D
Core / Memory Cod Energy management Clock management
ode
Fast 8051 CPU Core || Protection POR X1 J[_ Festclock J
Band [ SXT ][ Slow clock ]
Flash Memory SRAM ancgap LVR SRC Clock
32K Bytes 1280 Bytes LVD e divider
Peripheral Function
' Timer/Trigger | Analog [ LcD/LED | [ Serial Port | I/0 Ports
Timer0/1/2/3 12-bit ADC LCD Driver UART1 GPIO Port
16-channel 1/2 Bias UART?2 0/1/2/3
Real Time SW controlled
Counter COMO0~7 TX/RX
16-bit PWM *3 _ External
Watch Dog LED SPI/I1°C Interrupts
Timer BiD mode Interface INTO~9
. Touch Key 4Cx6S
Pulse Width 20-channel DMX mode ||C_for Pin Reset
Counter FTK 8x8 Writer
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1. F#E 8051 F8 A4 PR HINLA &
o THAATLLAL S 8051 PRk
2. FLASH FEF7iEes
o 32K 775 FLASH FEF 17t %
Y FF 1AP (3% EEPROM)
2P RS O Ty B
HRACHERR 10K X
AR 10 S IR
3. BAit 1280 FFF SRAM (IRAM+XRAM)
o 256 71 IRAM 7E 8051 Pyl Hidh 17-fik f X
e 1024 717 XRAM 7£ 8051 #MEEHE A7 X (H1 MOVX 4844210
4. AThRGNPPRBUGEFE
o PRI B AN 1~18 MHz Ak (FXT)
o BRI FJ 4 RC (FRC, 18.432 MHz)
o B A 4N 32768 Hz ik (SXT)
o B N # RC (SRC, 80 KHz)
o RGP AT LUERL 1/2/4/16 1 IHRA
5. 8051 #R#EER 2% — Timer0/1/2
o 16 17 Timer0, SZHF TOO Iy H fibgeny 25 7 A
e 16 fiz Timerl
o 1617 Timer2, SZHF T20 Ifoféy i fibigny 23 57 A
6. 15 4L Timer3
o [ ERYE g I
o KT AT VRN R DL 32768/16384/8192/128 4T
7. UARTS
e UART1, 8051 Fr#f UART
e UART2, fSZHFE 1 FIfE 3
8. =AMMILK 16 AIK) PWM F A A%
o A5 PWMO/PWM1/PWM2 ik
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9. SPI &0O
o EHUBLABMMUE A AT ik
o ] YnFE AL I L Rr A
o AT IR AL R P 1% TR
o eIk MSB 145k LSB 14t
10. 12C #0O (E/MD
11. 20 EEALEE (FTK)
o WNHZE A HF
o SCREVUFPHREREIA
12. 12 iz ADC, £&F 13 MMEERISMRSI AN 3 BEAHSEBE
o PIHBIEAE R EIR (Vag) : 1.22V @Vc=5V~3V, 25°C
o PNEREME L RIE: 1/4V e
o 27 ADC Wik FLRYR: 2.5V/Vee
13. LCD #Zi|43/3K5) %
o 1/8 7Lk
o RAFFEHIT COMO~7
e 1/2LCD f/E
14. LED =i 28%/ 3328
o SCHE COM ZEIX B M4
o FFEFIIRE
o SCFFSLIEIS) /B TR
(B8 (BID) ]
e 4Cx6S, 10 5|, &% 48 i
o —H 8BRETH
[AUEFERE (DMXD ]
e 8Cx8S. 95|/, 64 51
o 8 BT
15. 5 IR TR B {5 /12 1L T Y CPU MR
o INTO~INTO Al 55 nse it
o Ui [ 1 BN 51 AIAT DAE SRR 5| B G 5| B Fe AR 4k

2 ATRINTN G/ IR T H IERE THEBEL R TS/ A E A 1. INTn=0 #/EXn=1, n=
0~9)
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16. 14 IR, 4 FWL K
e Timer0/Timerl/Timer2/Timer3 117
e INTO/INTL T F&HTME H-F by
o INT2~INT9 FF&#TH
o Uil 1 5T HSFAR A R
e UARTI/UART2 TX/RX ik
o ADC/ filiF5 5 i 7
e SPI iy
o I°C Hilky
e PWMO/PWMI1/PWM?2 H
17. BK 26 Ar4w#E 1/0 5| B4
e CMOS #idf 4
o (HIT IR EIT ek
o Jiti F Rl N
o Sl LRin] LAERR/AE 11
o JTH S EA SR (80MA @ Vee =5V, VOL =0.1V¢e)
18. ML) RC TG E 1M € ) 8%
e 400ms/200ms/100ms/50ms R i £ (175 |1 M AR I 3L I
19. 5 fE L
o LHIEAL
A R AR 5] R AL
G RE T S AL
BAF 2 AL
A A R A
20. 16 ZKEEE AL

e 4.3V/4.2V/4.0V/3.9V/3.8V/3.7V/3.6V/3.4V/
3.3V/3.2V/3.1V/3.0V/2.8VI2.7V[2.6V/2.5V

21. 8 A& HL A
o 4.2V/3.9V/3.7VI3.4VI3.2V/[3.0V/2.7VI2.5V
22. 5 P e YR TAERES
o RIS BT R A PR A/ B A A A 1A
. ERRLH) 16 ALTEFR TR T e

2

w
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24. F‘ESRE
o 8 fiafVEAFFIFRILAT (hrifE 8051)
o 16 fdfikdn AIBRIZL A
o 32 fi+16 (rfRikas
25. TR E /ICE #H
e {fH P3.0/P3.1 5| ik P0.0/PO.1 5| I
e 5 ICP Zfz 5| H3L=
26. TAEHE
e VCC =2.5V ~ 55V @FsyscL«=18.432MHz
o lcc =7.7pA @1F IEBER, V=5V
o lcc=15pA @FF IEBER, V=3V
o lec=11pA @EFIEF, V=5tV
o lcc=4.0uA @E1EHEX, V=3V
o lcc=150pA @% WAL, Vec=5V
27. TAEREVER
e —40°C ~ +105°C
28. FFERA
e 28-pin SOP (300 mil)
e 28-pin SSOP (150 mil)
e 20-pin SOP (300 mil)
e 16-pin SOP (150 mil)
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IC 5| FIE
L CDCO/LEDCO/LEDO/PO.0 [ 1 | S 28] VCC
LCDC1/LEDC1/LED1/P0.1 [ 2 | 27] vss
LCDC2/LEDC2/LED2/P0.2 [ 3 | 26 | P0.4/TK16/LCDC4
CLD/LCDC3/LEDC3/LED3/P0.3 [ 4 | 25 ] PO.5/TK17/AD13/L.CDC5
XI/LEDSO/LED4/P2.0 [ 5 | |24 ] P0O.6/TK18/AD14/L.CDC6
XOILEDS1/LED5/P2.1 [ 6 | 23] PO.7/TK19/AD12/L.CDC7
RSTN/INT2/TK15/LEDS2/LED6/P3.7 [ 7 | SOP-28 |22 ] P3.3/TKO/ADO/INT1
TO/SSISCL/INTA/TK13/LEDS3/LED7/P3.4 [ 8 | SSOP-28 21 ] P3.2/TKI/ADL/INTONBGO
T1MOSI/SDA/INTS/TK12/LEDS4/LEDS/P3.5 [ 9 | 20 | P3.1/TK2/AD2/INT3/PSDA/SDA/TXD
RXD2/SCK/INT6/TK11/LEDS5/P3.6 [10| 19 | P3.0/TK3/AD3/INT7/PSCL/SCL/RXD
MISOITXD2/TK10/P1.7 11| |18 | P1.0/TK4/AD4/INTS/T2/T20
PWM2/TK9/P1.6 [ 12| 17 ] P1.1/TK5/ADS/INTO/T2EX
ADY/TK14/P15 [ 13 | 16 | P1.2/TK6/AD6/PWMO
CKO/ADSITKS/P1.4 14 15 | P1.3/TK7/AD7/PWM1
TM52eF1375A/75D
LCDCO/LEDCO/LEDO/PO.0 [ 1 | S 20] vee
LCDCU/LEDCI/LED1/PO.1 [ 2 | 19 ] vss
LCDC2/LEDC2/LED2/P0.2 [ 3 | 18] PO.7/TK19/AD12/LCDC7
CLD/LCDC3/LEDC3/LED3/P0.3 [ 4 | [ 17] P3.3/TKO/ADO/INTL
RSTN/INT2/TK15/LEDS2/LED6/P3.7 [ 5 | 16 | P3.2/TKL/AD1/INTO/VBGO
TO/SSISCLANTATKI3/LEDS3/LED7/P3.4 [ 6 | SOP-20 15 | P3.1/TK2/AD2/INT3/PSDA/SDAITXD
T1/MOSI/SDA/INTS/TK12/LEDS4/LED8/P3.5 [ 7 | [ 14] P3.0/TK3/AD3/INT7/PSCL/SCL/RXD
RXD2/SCK/INT6/TK11/LEDS5/P3.6 [ 8 | 13 ] P1.2/TK6/ADE/PWMO
MISO/TXD2/TK10/PL7 [ 9 | 12| P1.3/TK7/AD7/PWML
PWM2/TK9/PL.6 [10] 11 | P1.4/TK8/ADSICKO
TM52eF1375A/75D
RSTN/INT2/TK15/LEDS2/LED6/P3.7 [ 1| </ 16 | P0.1/LED1/LEDC1/LCDCL
TO/SSISCL/INTAITKI3/LEDS3/LED7/P3.4 [ 2 | [ 15 | P0.0/LEDO/LEDCO/LCDCO
T1/MOSI/SDA/INTS/TK12/LEDS4/LED8/P3.5 [ 3 | 14 vss
RXD2/SCK/INT6/TK11/LEDS5/P3.6 [ 4 | 13 | VCC
MISO/TXD2/TK10/PL7 5 | SOP-16 [12] P3.3/TKO/ADO/INTL
CKO/ADS/TKS/PL.4 [ 6 | 11 | P3.2/TKI/ADL/INTOVBGO
PWML/AD7/TK7/P13 [ 7 | 10 | P3.1/TK2/AD2/INT3/PSDA/SDA/TXD
PWMO/ADG/TK6/P1.2 [ 8 | [ 9 | P3.0/TK3/AD3/INT7/PSCL/SCL/RXD
TM52eF1375A/75D
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5| A
Name In/Out Pin Description
P0.0~P0.7 1o Jith 2 R Ak R A8 N B CMOS HE 4 HE B FT 4w FE 1/0 3 1. v BE AT Fl 00
' ' I3
TSR Al A A N, CMOS HES i H BT IRt (0 A2 AT A% 1/O i . B
P1.0~P1.7 1/O | FHAT H AR AF A e o 30K 8/ R0 1y F A28 A mT DA HR B CPU A8 H A 25 T3 452 40 1 A
TR .
P2 0-P2.1 1o Tt Rl R BN, CMOS HEH 5 B3R 4 H i H A AT 4R 10 o 1. |
$7 HL BH AT 3R B
P3.0-P3.2 1o Tt Rl R BN, CMOS HEH it B30 TR Hi > 1 A7 T 4 A% 1/0 3t 11 o
- hr B BE AT A
P3.3-P3.7 1o it 2 Rl R AR N, CMOS HE 5t SO e dian HE AL AT 4w AE 110 o . B4
BH AT F 3R A 20 B
INTO, INT1 | AR HP BT BV R TN, S IR M R e N o
INT2~9 | ANER R BRI RTINS R s M R A AR N
RXD I/0 | UARTL #5230 Aot Fdescsids, #5C 1/2/3 H2cds
RXD2 I/0 | UART2 #i5X 1/3 #icdiid
XD o |UARTL B 0 Eiﬁﬂ%ﬁlﬂ, B 1213 JakHdE.  TEERLE UART BT, Bhol
JifJ 3 DAY ER AT H R
TXD2 I/0 | UART2 #X 1/3 Kk Hdh
T0, T1, T2 | Timer0, Timerl, Timer2 S5 %A .
T2EX | Timer2 # AR Hi N
T0O O | TimerO i B4R LL 64 Hth
T20 O | Timer2 i HBR LA 2 fiy
CKO O | RGHEIBRLL 2 i
VBGO O | 7rBe s R4 HY
PWMO~PWM2 O |16 fiz PWM %t
oaamas | 1 |socsin
TKO00~TK19 | firh 155 B\
CLD | fih e P AU B PR B TR B 5| A
LCDCO~LCDC7 | O |LCD 1/2 fi/E i
LEDCO~LEDC3 | O |LED IE/x##i COM %t
LEDSO~LEDS5 O |LED IFx#: SEG it
LEDO~LEDS O | LED ARk
MISO 1/0 | SPI Fdiah N T 34K, Hidlifan b H T AASEK
MOSI 1/0 | SPI Fdiak i A T AU, i A T MALEL
SS | SPI AR A ZONHLIE RSN, T ML
SCK /O | FT ML SPI BBt 55 H T MAURE =X B b i A\
SCL 110 |I*CSCL
SDA I/0 | I1°C SDA
PSCL /0 | F£5 ] 1°C SCL
PSDA 1/0 | #£5 ] 1°C SDA
RSTn | DA (AN STy = R VA /NP e A <N S i Dl 8
X1, XO - | IRAEIRER G A ER, AT RGN BN (FXT 8 SXT)
VCC, VSS P | IR 5] RN 42

DS-TM52eF1375A 75D_S
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‘0’ +i3E TM52eF1375A/75D HikgF
7 BVC
Pin A A P 2| P
4 LA i LE IR HeE
¥l me | &
o R R 3
Q| ARk e |2 e (0|2 2| 9|2 B |2 2| 5|0
S & \awlm w6 3| o5 (<] §|SIE|E|P)F
| [ [ olg |8
1 P0.0| I/O |Hi-Z |® ° oo e
2 P0.1| I/O |Hi-Z |® ° oo e
3 P0.2| I/O |Hi-Z |® ° R
4 P0.3| I/O |Hi-Z |® ° N CLD
5 P2.0( I/O |Hi-Z | O ° ° ol e Crystal
6 P2.1| 1/O |Hi-Z | O ° ° ol e Crystal
7 P3.7[ /O | PU ([O|e|e | e ° oo ° Reset
8 P3.4| I/0 |Hi-Z|O|e|e | e ° oo ° oo e
9 P35 I/0 |Hi-Z|O|e|e | e ° oo ° oo e
10 P36 I/O |Hi-Z|O|e|e| e ° ° oo °
11 P1.7| 1/O |Hi-Z |O| e ° ° oo °
12 P16| I/O |Hi-Z|O| e ° ° ° °
13 P15( I/O |Hi-Z|O| e ° ° o e
14 P14| 1/O |Hi-Z|O| e ° ° o e CKO
15 P13 I/O |Hi-Z|O| e ° ° o|e °
16 P12 I/O |Hi-Z|O| e ° ° o|e °
17 P1.1| I1/O |Hi-Z|O|e|e | e ° o e °
18 P10| I/O |Hi-Z|O| e | e | @ ° o e ° T20
19 P3.0[ I/O |Hi-Z|O|e|e|e|e o|eo|e °
20 P3.1| I/O |Hi-Z|O|e|e|e|e o|eo|e °
21 P32 I/O |Hi-Z|O|e|e|e|e oo VBGO
22 P33 I/O |Hi-Z|O|e|e | e ° K
23 P0.7| 1/O |Hi-Z |® ° ° ol e
24 P0.6| I/O |Hi-Z |® ° ° oo
25 P0.5| I/O |Hi-Z |® ° ° ol e
26 P0.4| 1/O |Hi-Z |® ° ° °
27 VSS| P
28 VCC| P

1. O 1, P2.0, P2.1, il 3ixees| st TR 45 b3y i fH
2. © BiI10, 7F PXOE.n=0 fl Px.n =1 i) 47 FrfH
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hRg A

1. CPU #»

K 8051 HIZEM, CIES/EATT KT G . TM52 3 B 145 — NPk 8051 A% ) w5 B B2 B ids il 4%,
AT DUMEFF RN G S B AR S5 8051 it A BB = I g . TMB2 R 51 g il s F L bR vk 8051 FR & LA
M SE R kRS, DA AR — AR IRS AR, DU RS M JF R GEE . CPU O LFE
T ALU, FRFPIRE T (PSW), Bnes (ACC), B Zifiday, HARIREN (SP), H¥atatt, dmfeit2iss,
TR FIEE, LLEAZOIRFR T RE A 7 4% (SFR) .

1.1 Ehn#& (ACC)

ZAAFAIR AL T NS EE S K2 H ALU B4E. BNER iRy A 5 ACC RIE I 4R
TAERE Ao TEARSCRY T, BN RN N A EACC, B HETR A . BINE, IEwn AR AR i R
WA R T KBRS R RS R RN 2w RE RIS FNZBIs R B R
MIdFfias. R RZHEARNZ HEE A R S5, DL B R isis .

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:Zhns

1.2 B &F#%B)
“B”ZF A7 ae Fl ACC 2 AEHAART, PTG L N1 IME . 25 i fit 7 aRiEsiBRyE R 2 158 — A
BEE. SN ETHRE - NETE AR B A e A THA 8051 1454 ,MUL A1 DIV, 24
A B UL — AN 45 ARG AE B AT MUL F1 DIV 454 5 B IX N AN s B HURE A Tl B,
ex: DIV AB

APATIZIE S A BRI B FREL B LR RIS B RAFELE A

SFR FOh Bit 7 Bit 6 Bit 5 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/W R/IW R/IW RIW RIW R/IW R/IW RIW R/W
Reset 0 0 0 0 0 0 0 0

FOh.7~0 B:B Ziffs

- -
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1.3 HEFRFE4T (SP)

SP Z A7 a8 S HEM AR ET . $U4T LCALL,ACALL F1 PUSH 84 MERFRER LD 1, BB FE P it Hds
In#EEHER P . 4T RET,RETI A1 POP $5-4-IF HEAR H i 18 [0 F2 1 5028 in  MERR TR T F ek 1.

SFR 81h Bit7 | Bit6é | Bit5 | 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 $AE+R4T (DPTRS)

TM52 35 B4 AN SRR 4 S 1L = A F 1 SFR Mk, 55/ DPTR [k /N2 16 47, 6 A $ESS
217 2% =T (DPH) A5 (DPL) » 1% DPTR AT 16 for bk (435 476t 2e A7 B e 75 48
oS B R Bk . % B DPSEL #5167 fo YFFE A RS ZE /M0 3 B 45 51 2 IR HEAT V4

SFR 82h Bit7 | Bité | Bits | 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 | Bit6é | Bit5 | Bit4 | Bit3 | Bit2 | Bitl | Bit0
DPH DPH
RIW RIW
Reset 0 | 0 | 0 | 0 | 0 | 0 | 0 | 0
83h.7~0  DPH:%#lE % w1y
SFR F8h Bit 0
AUX1 DPSEL
RIW RIW
Reset 0

F8h.0 DPSEL: 7% sh B 4551k £
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1.5 BFREF (PSW)

ZA AR CPU I ALU BESBUIRESE R .

22520 PSW 484 W1 N TR

P& &

e C | OV | AC we 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 CINE X
SETB C 1

“O" RIS IR EIEF, 1 FRAR SR BN X RIRAR S ARSI T HRAF A 45 R

SFR DOh Bit 7 Bit 6 Bit5 Bit 4 Bit 3 Bit 2 Bit1 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 #rbrE

DOh.6 AC:ALU % Bhdkfrbr &

DOh.5 FO:i F {5 F 2 e bR &

DOh.4~3  RS1,RS0: (RS1,RS0) ] N 25 T JA 8 2 TAE & A7 247Gl X A

00: 77X 0(00h~07h)
01:/7fi%[X 1(08h~0Fh)
10:/7f#%[X 2 (10h~17h)
11: 47X 3 (18h~1Fh)

DOh.2 OV:ALU i Hibr ik

DOh.1 F1:38 FH B8 35 0E Xbr &

DOh.0 P:arlibrE . AR T8 L IR BN TR R R 1E By <10 2 A MEEL

PSW
Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bitl | Bit0
R/W | RIW | RIW | RIW | RIW | RIW | R/W | R/W
CY | AC | FO |RS1|RSO| OV | F1 | P
Register Bank 3
1Fh
18h RO‘Rl‘RZ‘R3‘R4‘R5‘R6‘R7
RS1 RSO Bank Register Bank 2
1 1 3 17h
10n[Ro | R1|R2 | R3| R4 [R5 | RE | R7
! 0 2 Register Bank 1
0 1 1 OFh
osh|Rro | R1 |R2| R3 | R4 [R5 | Re | RY
0 0 0 Register Bank 0 o7h
Ro|R1|R2|R3| R4 |Rs|R6|R7

00h
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2. s
2.1 Bk

2t B — AN TM52eF1375A/75D 1) 32K 745 INF LR A7 0t 28, S ATAT LASCHE T AL 43
2 (UAP) hfgtis. Flash FI5 ANHdrE/ R 100K NEHA.  FEAF 7% % ki (3% 4825 5] (0000h

~TFFFh) #5RI R 2 A s X T % &84k

211 BFFMESKTRT X

ARG — e NS FiLE Y (CFGW) , EfE LHEELS (POR) W #7 % 2|
WA H A4 . 0000h~007Fh #f & A0/ Wrm & 5, ENPRHER 8051 & L. XIF
TM52eF1375A/75D, #itik=s[a] 7A00h~ 7DFFh # € XN IAP X1, TEEZiE (ICE) T,

F BTN ICE RS54 B #hulik 2% (/] 6C00h ~ 6FFFh. CRC16H / L &R UG IR X1,  Tenx
Al LR ML CRC A THIfE. A/ ml LUt CRC 38AE TR HH SR A, PS5 CRC16H / L #E4T

ez, ke E ROM ARG 1A 21

0000h

007Fh
0080h

6C00h
6FFFh

7A00h
7DFFh

7FFOh

7FF1h
7FF2h

7FFFh

32K Bytes program memory

Reset / Interrupt Vector

User Code area

ICE mode reserve area

User Code area

User Code or IAP area
(EEPROM like)

User Code area

CRCI16L

CRC16H

tenx reserve area

CFGWH

TM52eF1375A/75D

DS-TM52eF1375A 75D_S
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2.1.2 FLASH ICP #5{

FLASH 774 23 7] LU tenx 5 H ke 2% (TWR9S/TWR99) ,ix 75 & /b PUMR £k i 42 31)i% 05 F LAIE
TR QR P ARTE B A AR B FLASH HEAT 9w FE (75 FEL X ZRFE,ICP) ,IX L 5| 1A 0 R BE A2 %
1 E B RIEE BB 8y i I A B i i i R B B L B G T 2 B M ¢ AP BE kL. B 211
e 5| AT DAHR Ry oe e B e sk RO AR .

EREAH ERE W

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

2.1.3 Flash IAP #3X (Gl F EEPROM)

eF1375A/75D B <M FFERF N (IAP) ThEE, iZINRE RFHAGAE CPU ig 17 i M IAAF 1 B R /1)
INIEE N 3R . BT (TA00h~ 7BFFh Fi1 7C00h~7DFF) 0] LLi#4T IAP 5 AR, 4 IAP
AT AR, FRELEBBRAEHEANT . WG, 0t RS AN—Ik

IAP ¥E[GHAER — R N 7A00h ~ 7BFFh BY 7C00h~ 7DFF $#£[% 512 N5,  {EHLHE 7B2Dh B A
ARG, B DLEERE 512 AN 1) TA00h~ 7BFFh.  [AJRE, fEHuHE 7D69h H B NATM[ME R, ALk

By 512 AT 7C00h~7DFFh. EHEAT 1AP B NI Z B, ROKEH A SFR (IAPWE #i
SWCMD) & EW F#&. 7& IAP 5 NSl 5, NAZEITER: IAPWE Fil SWCMD.

. L IAP TU#ERR
SFR ¥ 52 IAP B\ L IAP 2%
e 5 (W 512 =249) A
SWCMD = 65h SWCMD = 65h SWCMD = 0h
Hb3l: 7A00h~T7BFFh IAPWE = 4Ah IAPWE = BAh IAPWE = 0h
SWCMD = 65h SWCMD = 65h SWCMD = 0h
Huhit 7CO0h ~ 7DFFh IAPWE = 4Ch IAPWE = BCh IAPWE = 0h

T MOVX @DPTR, A”#84, IAP AJ LAfa] A5 N FIERR, - HiEid MOVC 154 1] LA 5E
% LAP 32H .

Hhhl FTHEN TR
0000h
~ N N
79FFh
7Ai)0h v v
2o —H 2 S
7BFEh ETIEYN LR
7C£)Oh v v
7DFEh FHEN TR
7E00h
~ N N
7FFFh
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2.1.4 1AP R H B2

it MOVX @DPTR, A”$54 AJ LA FLHh 52 BN A7 1AP 5N, 1 DPTR % M 7A00h £ 7DFEh
FH AR N EE, 1T ACC B & IEES ARIEEE. 124 IAPWE Fl SWCMD % & NidE 4 IMER,
eF1375A/75D 44652 IAP 5 \fii4 .  Flash IAP 5N — A7 KATFE 20 us, #E— KA FHE
2ms. 24 IAP 5 ANB#ERR CPU A TR, HZFTASMER R CGER2S, LED %) fE5 N/
BRI N 80217, IAP SNJG, AL AUAEEE R R, eF1375A/75D AN E M 1AP
AARTThRE, AIRERE NKRIMCIRES.  NAF IAP 5 AT EHE & VCC HE, VCC> 25V,

EEN IAP ZH1, HFP RS LVR.

U425 5L 7A00h ~ 7BFFh
(1) ¥+ DPTR % & A 7B2Dh
(2) ¥ SWCMD % & 4 65h
(3) ¥ IAPWE # & & BAh
(4) MOVX @DPTR, A CIEfT%#ES N\ 7B2Dh LA RR 7A00h~ 7BFFh)

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

SETB LVRPD ; Disable LVR

MOV DPTR, #7B2Dh ; DPTR=7B2Dh=target IAP address

MOV SWCMD, #65h ; 1AP write enable

MOV IAPWE, #BAh ; IAP 7A00h~7BFFh erase enable

MOVX @DPTR, A ; write any data to 7B2Dh to erase 7A00h~7BFFh

; 7TAO00h~7BFFh convert to ‘1’ after IAP erase

; 2ms H/W writing time, CPU wait
MOV IAPWE, #00h ; AP write disable, immediately after 1AP write
CLR LVRPD ; Enable LVR

LAl #EFR TT 7C00h~7DFFh
(1) % DPTR % & A 7D6%h
(2) ¥ SWCMD & Jy 65h
(3) ¥ IAPWE # &}y BCh
(4) MOVX @DPTR, A (T 4#5 5 N\ 7D69h LA#ERR 7C00h~7DFFh)

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

SETB LVRPD ; Disable LVR

MOV DPTR, #7D69h ; DPTR=7D69h=target IAP address

MOV SWCMD, #65h ; IAP write enable

MOV IAPWE, #0BCh ; AP 7C00h~7DFFh erase enable

MOV X @DPTR, A ; write any data to 7D69h to erase 7CO0h~7DFFh

; 7CO00h~7DFFh convert to ‘1’ after IAP erase

; 2ms H/W writing time, CPU wait
MOV IAPWE, #00h ; AP write disable, immediately after 1AP write
CLR LVRPD ; Enable LVR
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WA 5 N 7A00h % 7BFFh i Bl Y 1 715
(1) % DPTR % & A 7A00h
(2) ¥ SWCMD % & A 65h
(3) ¥ IAPWE %% N 4Ah
(4) MOVX @DPTR, A (K##E5 N\ 7A00h)

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

SETB LVRPD ; Disable LVR

MOV DPTR, #7A00h ; DPTR=7AOOh=target IAP address
MOV A, #5Ah ; A=5Ah=target IAP write data

MOV SWCMD, #65h ; AP write enable

MOV IAPWE, #4Ah ; AP write range 7A00h~7BFFh enable

MOVX @DPTR, A Flash[7A00h] =5Ah, after IAP write

20us H/W writing time, CPU wait

MOV IAPWE, #00h ; AP write disable, immediately after 1AP write
CLR A ; A=0

MOvVC A, @A+DPTR ; A=5Ah

CLR LVRPD ; Enable LVR

YA 5 \ 7C00h % 7DFFh 3 B P (1) 7
(1) % DPTR ¥ & & 7C00h
(2) ¥ SWCMD % & 7y 65h
(3) ¥ IAPWE %% Jy 4Ch
(4) MOVX @DPTR, A CK;%#5 5 N\ 7C00h)

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

SETB LVRPD ; Disable LVR
MOV DPTR, #7C00h ; DPTR=7C00h=target IAP address
MOV A, #5Ah ; A=5Ah=target IAP write data
MOV SWCMD, #65h ; AP write enable
MOV IAPWE, #4Ch ; 1AP write range 7C00h~7DFFh enable
MOV X @DPTR, A ; Flash[7CO0h] =5Ah, after IAP write

; 20us H/W writing time, CPU wait
MOV IAPWE, #00h ; IAP write disable, immediately after 1AP write
CLR A ; A=0
MOVC A, @A+DPTR ; A=5Ah
CLR LVRPD ; Enable LVR

e -
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Flash 7FFFh | | Bit 1
CFGWH MVCLOCKN

7FFFh.1  MVCLOCKN: fWifE5 0, M MOVC F1 MOVX J&i%1j7 i) . 0000h %] 01FFh i Hidil: .

SFR 97h Bit7 | Bité | Bit5 | Bit4 | Bit3 [ Bit2 | Bitl | Bit0
IAPEN/
SWCMD — IAPEN
RIW w R
Reset — 0

97h.7~0  IAPEN (W):
5\ 65h LU IAP 5 N/,
BNHABE DLZE T IAP BNMER: . BETT ) IAP 2 )5 S EDE HIERR

97h.0 IAPEN (R): iZfr&dE7~ |AP 1T LLUG 18] 5AS BE 7 Il A7 X o

SFR C9h Bit7 | Bit6e | Bit5 | Bit4 | Bit3 | Bit2 | Bitl | Bit0
IAPWE

IAPWE  T2pWE T 1APTO —

RIW R R W

Reset 0 0 —

C9h.7~0 IAPWE (W):
HANAAhLLEHIAP, #—A~5415 AROM [7TA00~7BFF]
HANAChLLE HIAP, #—A~F7575 AROM [7C00~ 7DFF]
5 NBAhLULJE FIAP#EFRROM [7A00~ 7BFF] /1512571
5 NBChLLE FIAPH£FEROM [7C00~ 7DFF] (#5127
BN ARAE LLZE T LAP S N/ T I 88
Coh.7 IAPWE (R):
0: 1AP 5 N/ H R 2%
1: 1AP 5 N/ UL T % JA H
Coh.6 IAPTO (R):
IAPEBI AR, MIAPHIN K AN AR E .  4IAPWE = OB I HiE FR .

SFR F7h | Bit2 | Bitl
AUX2 IAPTE
RIW RIW
Reset 0o | o
F7h.2~1 1APTE: IAP 5%& [ /& I 24 fe
00: % H

01: %5:4% 0.8 ms fib K& I 1B bR, IFE B N EBORA
10: Z54% 3.2ms fill K & T 1M EE A AR, B H B AN KRBCIR A
11: %545 6.4 ms ik R & I 1R bR &, IFB BB N RBORA

. 57

e

Fr

D
D

o
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2.2 BErrikas

YENFRAE 8051, 1%:C5 F [FIB F A PSRN A B A7 i 2 8] o PR SR 00Hs 7 2% 18] Fl 256 =15 1) IRAM
AT SFR 1%, i@ 3 E e %Xt Hdk T Ui ). AN EE 14k 25 1B S5 7 E A 2 3L =1 1024
ZH4 XRAM, 8 775 LCD RAM, 10 &= ICE RAM, 24 i TK ITRIM RAM F1 64 =7 TK DATA
RAM, HEEH MOVX #8451 .

Internal External
Data Memory Data Memory
FFh 7A00h
IAP Area
IRAM SFR PAGE1
7BFFh
Indirect Direct 7C00h
Addressing Addressing IAP Area
PAGE2
80h 7DFFh
7Fh
IRAM C000h
ICE RAM
Direct/Indirect C009%h
Addressing
00h C800h
LRAM
C807h
EO0Oh
TKITRIM
RAM
EOL17h
E100h
TK DATA
RAM
E13Fh
FCOOh
XRAM
FFFFh
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2.2.1 IRAM

IRAM 37T 8051 WA AEfE 28] . 24 256 471 IRAM A DL A S0k 1), (H)2 X
FHAK 128 745/ IRAM 1] LUt B #: S hkvi il A VYN a] B3 -0 R A7 2841 G PSwW §13),
‘EATM 00h 2| 1Fh 5 IRAM Z5[a].  #ihik 20h £ 2Fh 16 F7 IRAM Al & F4kH . IRAM
A] FHAE B A7 25 BORE P HE AR

2.2.2 XRAM

XRAM £7T 8051 #hib¥id 124 e 2% 6] (Hudik N FCOOh %] FFFFh) . 1024 F7% XRAM HfgiEit
“MOVX 8 17HL .

2.2.3 SFRs

ALES R T RE Ay (SFR) Ui At i I FTA AR DhRe i, Flln /O mid, ERf#8H1 UART
BRfE.  RUEHAEER SR B EUR A i g s (AL E ) 128 775, JulE N 80h & FFh. £ 14 /4NAf
f7FHE) SFR (X B BN A5 N I )\ ST A7 2 /] 3-4E) , i ACC, B %4248, PSW,
TCON, SCON %%. HARH SFR RART A FHEMI . SFR $RAL 5 BEYFURI A B % 4%
FEHE AW, TM52 KA 5 32 (1 B A v 8051 5 FE M A A 52 8 B HIACIL . R T AR
7] 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 7Fh FFh
. . SFR
General Purpose RAM Indlre(g[ S&jl(\jﬂressmg Direct
( ) Addressing
30h 80h
TE|7E |ID ]| 7C| 7B | 7A] 79| 78
77176 |75 | 74|73 | 72 | 71| 70 2Fh
6F | 6E | 6D | 6C | 6B | 6A | 69 | 68
67 | 66 | 65 | 64 | 63 | 62 | 61 | 60 7Fh
5F [5E [5D [ 5¢ [ 5B [ 5A [ 59 | 58
57 | 56 | 55 | 54 | 53 | 52 | 51 | 50
4F |4E | 4D | 4C | 4B | 4A |49 | 48
47 | 46 | 45 | 44 | 43 | 42 | 41 | 40 Bit Direct / Indirect AUX1 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) E8h
27 |26 | 25 [ 24 (23 | 22|21 | 20
1F [1E [ID [ 1C[1B | 1A [ 19 | 18 ACC EOh
17 |16 | 15 [ 14 [13 | 12 |11 | 10
20 [[9F ToE [0 [0C [0B [0A [0 |08 ooh CLKCON | D8h
07 |06 | 05| 04]03]02]01]00 PSW DOh
Register Bank 3 1Fh T2CON | Cgh
18h . . COh
Direct / Indirect P B8h
Register Bank 2 17h Addressing P3 50
10h E
A8h
Register Bank 1 OFh I:I P2 AOh
08h » Bit " SCON | 9gn
Register Bank 0 07h e P1 90h
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

< - >

» 1-3E TM52eF1375A/75D $#&F
8/0 9/1 A2 B/3 Cl4 D/5 E/6 F/7
AUX1
B CRCDL CRCDH CRCIN CFGBG CFGWL AUX2
SIADR SICON SIRCD1 |SITXRCD2 PWRCON
ACC MICON MIDAT EFTCON EXA EXB
CLKCON |PWMOPRDH |PWMOPRDL [PWM1PRDH |PWM1PRDL |[PWM2PRDH | PWM2PRDL
PSW PWMODH | PWMODL | PWM1DH | PWM1DL | PWM2DH | PWM2DL
T2CON IAPWE RCP2L RCP2H TL2 TH2 EXA2 EXA3
TKPINSELO|TKPINSEL1{TKPINSEL2 ATKCHO | ATKCH1 | ATKCH2
IP IPH IP1 IP1H SPCON SPSTA SPDAT LVDS
P3 LEDCON | LEDCONZ2 | LEDCON3 | TKTMRL | TKCON2
IE INTE1 ADCDL ADCDH TKCON CHSEL POADIE
p2 PWMCON | PAIMODL | PIMODH | P3MODL | PSMODH | PINMOD TKCHS
SCON SBUF PWMOE | PWMCLR
P1 POOE POLOE pP2MOD OPTION INTFLG P1IWKUP SWCMD
TCON TMOD TLO TL1 THO TH1 SCON2 SBUF2
PO SP DPL DPH INTEX INTEXF INTPWM PCON
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3. RHEERALAME A AT

s AR LVR AMEEREI (LVD) IhRE. CFGWH 1] LLi%E#E 8 4% LVR, SFR LVDS 1] LLik#¢
16 2% LVD. SFR PWRSAV / LVRPD fi7 5401 LVR ThRE, W FEFR.

o SFR CFGWH |k EE AL . -
BRAFHLA LVRPD |PWRSAV| LVRE (LVR) Y #iE
0 X 000 ON LV Reset 2.5V
0 X 001 ON LV Reset 2.7V
0 X 010 ON LV Reset 3.0V
P 0 X 011 ON LV Reset 3.2V
B 0 X 100 ON LV Reset 3.4V
0 X 101 ON LV Reset 3.7V
0 X 110 ON LV Reset 3.9V
0 X 111 ON LV Reset 4.2V
0 0 000 ON LV Reset 2.5V
0 0 001 ON LV Reset 2.7V
R 0 0 010 ON LV Reset 3.0V |, .
B 0 0 011 ON LV Reset 3.2V | L/H: 150uA
FrIEBL 0 0 100 ON LV Reset 3.4y | 17+ 60uA
HER ' % 1E: 56uA
0 0 101 ON LV Reset 3.7V
0 0 110 ON LV Reset 3.9V
0 0 111 ON LV Reset 4.2V
2R 0 1 XXX ON POR 2.4V 130uA
5 AR . P15 11uA
P 0 1 XXX OFF Disable 16 7 7UA
Peppit
P £ 1 X XXX ON POR 2.4V A 130uA
IR
5 IR . 215 11UA
AT 1 X XXX OFF Disable (2 1E: 7. 70A

K HERAS IR ZE T SRC G HTHIFEHE )29 2~4UA .

SFR F7h | Bit5 |
AUX2 PWRSAV
RIW RIW
Reset 0 |

F7h.5 BEE 1 TR R/ 5 /A5 B TR (1 Th g

SFR F8h Bit 3
AUX1 LVRPD
RIW RIW
Reset 0

F8h.3 LVRPD: fiHLEE N

0: f#ife
1: 2K
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SFR BFh Bit 7 Bit 6 Bit3 | Bit2 | Bitl | Bit0
LVDS LVDIE | LVDO LVDS
RIW RIW R RIW RIW RIW RIW
Reset 0 0 0 0 0 0
BFh.7 LVDIE: A o b7 £ g
0: %5H

10 JiH (EE: EXLVDIE Z4U[FE A 1 A #eE s LVD H i)
BFh.6 LVDO: i A6 iy
BFh.3~0  LVDS: fRHEAMRMIER (FE2S N/ B /42 10T B ahE D

0000: # LVD ¥ & A 2.5V

0001: # LVD ¥ & A 2.6V

0010: ¥ LVD & H 2.7V

0011: ¥ LVD & & A 2.8V

0100: ## LVD & & N 3.0V

0101: ¥ LVD W& N 3.1V

0110: K LVD W& N 3.2V

0111: K LVD & & N 3.3V

1000: ¥ LVD % & N 3.4V

1001: % LVD % &N 3.6V

1010: % LVD % &N 3.7V

1011: % LVD % & N 3.8V

1100: % LVD % &N 3.9V

1101: % LVD % & N 4.0V

1110: % LVD W& N 4.2V

1111: % LVD W& N 4.3V

Flash 7FFFh Bit5 | Bit4 | Bit3
CFGWH LVRE
TFFFh.5~3 LVRE: {KH KR 7 IhAeik

000: ¥ LVR % &N 2.5V
001: ¥ LVR W E N 2.7V
010: ¥ LVR % &N 3.0V
011: ¥ LVR % &N 3.2V
100: ¥ LVR B E N 3.4V
101: ¥ LVR B E N 3.7V
110: ¥ LVR ¥ E N 3.9V
111: % LVR & E N 4.2V
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4. Bfr

Z A TR AL 7. EHRELA (POR), AR5 AL (XRST) , 4 4E f7 (SWRST) ,
I ER 28 5 A7 (WDTR) A HL B E A7 (LVR) « CFGW I E A1 ThfE. E A5 SFR A& 1] 52k
UNIER

41 FHEEA

FHRENE, BAEERESAMRE, T 40 ms KIS, SREM Flash [5G 7540 T #;
CFGW ZifEss (HEENMALE RN CFGW) « FHEMFE VCC 3] I d Ese i B 58
VSS H1°F, SRJ5EH T 2.4V, TM52eF1375A 763 A 15 1E/ET {51, (PDOWN) I, 4 3h%k
1 POR. TMe52F1375D &t A\ {5 1E/E 50 (PDOWN) K}, POR IRz 7] #% 1% & AT A
(PORPD=00h) =2%1l: (PORPD=01h) , @il ¥ SFR PORPD (94h) #k5E. PORPD HEEE A
00h 2 01h, AnJ5 ANHAMEE, HICVEEEL

4.2 ANERE| IR AL

AR S| B AL AR P A 2. RSTn 5 B 75 B AR FF 2 /DA~ SRC B 8l I 200 Al R kR . A
5| R AL AT LA CFGW f#ifE/2& 1k,

4.3 BB

WA AL EE 56h 5O\ SFR 11 97h bk =4,

4.4 BR824

WDT %5 &5 79k SFR F7h Sk, WDT {8 SRC 7E it . EERe/18a i RisiT S
PR A e LA R Pk Is AT Bl L o B T s Ik 286 s AT i@ i WDTPSC SFR 5 X . WDT Hi
CLRWDT SFR i E 5% .

45 {KHEESEL

ot Bt 8 AMIEHUE E A7 (LVR) 6151, A F2 7] B CFGWH {E ik ¢ .

Flash 7FFFh Bit 6 Bit5 | Bit4 | Bit3
CFGWH XRSTEN LVRE
7FFFh.6  XRSTEN: #Mik 5| 5 for il

0: Ja FHAME 5] IR AL

10 BRSNS S AL

7TFFFh.5~3 LVRE: {H & &7 Thfgik#®

000: ¥ LVR ¥ &N 2.5V
001: ¥ LVR & &N 2.7V
010: ¥ LVR % &N 3.0V
011: ¥ LVR % &N 3.2V
100: ¥ LVR ¥ &N 3.4V
101: ¥ LVR ¥ H N 3.7V
110: ¥ LVR ¥ &N 3.9V
111: K LVR B EH N 4.2V
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SFR 94h Bit5 | Bit4 | |
OPTION WDTPSC
R/W RIW
Reset 0 | 0 | |
94h.5~4  WDTPSC: & | 1 i i 25 T 43 ST (] % 4%
00:400ms WDT ¥ Hi %
01:200ms WDT % %
10:100ms WDT i %
11:50ms WDT it %
SFR 95h Bit 7
INTFLG | LVDIF
R/W R/W
Reset 0
95h.7 LVDIF: i H A A
HAEF L E . ARG 7Fh 5N INTFLG LS R iZA5 &
SFR 97h Bit7 | Bité | Bit5 | Bit4 | Bit3 | Bit2 | Bitl | Bit0
SWCMD /SWRST
RIW W RIW RIW
Reset — — 0
97h.7~0  SWRST:’5 A 56h PAF=AE {2 fr
SFR F4h Bit7 | Bit6é | Bit5 | Bit4 | Bit3 | Bit2 | Bitl | Bit0
PORPD PORPD
R/W W
Reset —
FAh.7~0 PORPD: L& A%
00h: POR J3 ]
01h: POR %11
f% 7 00h 5 01h 24k, ZE 15 N HABEE -
SFR F7h Bit7 | Bit6 |
AUX2 WDTE
RIW RIW RIW
Reset 0 0 |
F7h.7~6 ~ WDTE: & | Jffis5E i &5 &2 s 4
Ox: & M58 I 48 5 A7 5% ]
10: F 1 Ve i 28 AL T PR ph /g e U T 1 g, 725 PR 1 s LA o 2 1
11 B e 28 2 A6 48
SFR F8h Bit 7 Bit 3
AUX1 | CLRWDT LVRPD
RIW RIW RIW
Reset 0 0
F8h.7 CLRWDT: &8 LUERRE 1€ I 45, B E shE—AwHeh E G R e
F8h.3 LVRPD: X EE AL REE

DS-TM52eF1375A 75D_S
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5. e e BRI TAERLS

5.1 MoK

Zot i THE A RS, fEIBAT RS AT CAE DI AR ER RS ph ekt g B P, BT DLIEBERR
PL1,2,4 5 16 FOR 420 45 8s . BRI b el i F FXT (Jes 5448, 1~ 18 MHz) 8% FRC (18.432MHz) . 18
A ] DLIZE F SXT (P28 i 9%, 32 KHZz) 5% SRC (123 P93 RC, 80 KHz) . B =018 piisi w2
SONRMEI B CPU 347 .

BTG Z KRS R 80 KHz ) SRC 1847 . B/ N 1% IEWRG T 2 4 (8 Fig AT phl % . &5
FH Voo LU0 H T S ) R G B ARz T . BN REAL T, 18MHz [ 5 Gi i S i 7 B2
Vce>2.5V,

ZO A AT IR e B 52 2 XIXO 511, ST 415 B S (R 855 . SR ERE 5l
— AT IR A A T AR B M R A . TR RN b PR R g vl DA VE LA 1~18
MHz. 7EMEEPHE T 18I IR 25 K REfEH 32.768 KHz [ £F A% ,

CLKCON SFR #% il R G 8 I IEH 1247 . WA B ShFHWAR A = W B AE . B R e
BN OB B B R AEB B R N R R B R, A E RIS STPFCK=1 &
SELFCK=1, @AEEZXA SFR I —kK R E—Mi.

a0 FAE FH 35 AR B0 Fsys M IBTEN B D)4 21 FXT, P ROZ3% IR DU D IR EAE

1. % H® FCKTYPE (D8h.6)

2. ZEfFF 2ms B3 FXT R faE

3. % & SELFCK (D8h.2)

STPSCK (D8h.5) —
PD — i>—> wDT
j>—> TIMER3

STPPCK (D8h.4) —]
SRC 0 IDL — TIMERO
sLowek I TIMERL
SXT — TIMER2
! FASTCK > s \SYSCLK _C:>_’ ADC
7 A 1 ) UART
FRCF =<3 FRC (N ’_C SPI
SCKTYPE 2 pD
(D8h.7) SELFCK L
. P
(D8h.2) N oL >—> cPU
xi X (D8h.1~0)
0sc
X0 [Xe—
STPFCK
(D8h.3)
FCKTYPE
(D8h.6)
B8P L5

Z F BT LB« RGP 2 040755 (CKO) Hr i 31 P1.4 5. CKO 5| B % % & i TCOE
SFR #Z#l] GESIWE 77

£ H1F CLKPSC ZEiR, TEJGIHT#1 LK enS #1.2 7T, & i ZE451F 16 TN EEH (RAD . g2y
AP-TM52XXXXX_01S A7 AP-TM52XXXXX_02S 7 & G 1T #1921
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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 0 120
SFR F6h Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bitl | BitO
CFGWL FRCF
R/W R/IW
Reset - - 1T -1 1T -1 -1 -
F6h.6~0 FRCF: FRCHIZ %
00h= ALK FAK, TFh=Al% 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
RIW R/W RIW RIW RIW RIW RIW RIW
Reset 0 0 1 0 0 0 1 | 1
D8h.7 SCKTYPE: ZrfeP2A, %A H gefE P ah 5 (SELFCK=1) K 2%
0: SRC, P2.1, P2.0 }1/0 5|
1: SXT, P2.1, P2.0 M&#RS| B
D8h.6 FCKTYPE: fREFEPEA, %A RGeS i (SELFCK=0) i 4%
0: FRC, P2.1, P2.0 ¥ 1/0 5|}
1: FXT, P2.1, P2.0 M&¥RS B
D8h.5 STPSCK: # M 1, {#1EM88 e (.
D8h.4 STPPCK: 4 1,5 1 UART/Timer0/Timer1/Timer2/ADC 7 %5 R A 2 () I 4
D8h.3 STPFCK: &4 1,45 (b AR i LA & 18 e/ 2 A 1 L T
A R REAE M2 B
D8h.2 SELFCK: RGPk, A A2 STPFCK=0 A4 A LAgg s,
0: 4
1: PR eh
D8h.1~0 CLKPSC: RGHf #h o diids, A GEB i KA 16 /N0 A

00: RGEif bt /12 iR L 16
01: ARG B PRI I BHER LA 4
10: RGP PR/ BiER DL 2
11 RGN PR PR BRER DL 1

—

/‘
/A
/A

FE

- -
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5.2 #ERK

RAREA TARAER. RBME AT SOSETRINT Bl 21247 1) CPU. 18 SR IAE ST i
PIOEFEIZATI CPU. 4 R GEH Bt B2 LI, ThFE AR

R IEL B E PCON HH IDL ALt N o PRoliis i e #8 5 B N 7E 2 WA 20 1) RGeSk,
(NS I B 4 HURR DT . AE 2SR SR ,CPU HE N BEAR, 17 Fr 4Nl & (R i k. £ CLKCON SFR
H I “STPPCK iz i) LA B R it — 20 PR N0 R IR . W2k STPPCK=1,Timer0/1/2,ADC
UART 7 2 AR SIS 15 08 1 R G P AR A B T35 4 H . ‘& v LUB I 13 & CLKPSC SFR
A R G AR SR SE T 25 PR AR 20 i I 2 A7 A8 R 1 v b SR mie i

fZ 1R R L@ % B PCON H11) PD 7 & CLKCON H1 ] STPSCK fi7 i N\ . iX fih A5 20 7E bR v 1Y) 8051
EPTiE e B, FEEIEEAT, BT WDT BT eIt E, HAbprgm e b, =ik a]
T A B S| B R 2 R

B2 E T ¥ B PCON FH) PD i A3 CLKCON H i) STPSCK £z N\ f@%ﬁ%ﬁ? Fﬁ
HrppaiE L, HEEREH T Timer3 fil WDT, NEATRTReALTIF R RAS . EfsanT Bl
fr, 5l EEEL Timer3 Hrlole 22 il

YE. 2R INTN 5] 2T -F H 2T RE 5, 85 072 & 1L #2C. - INTn=0 and Exn=1,n=0,1,9)
YE: [R5 Bandgap K SRR i HAE (VBGOUT=0)

SFR 87h Bit1 Bit 0

PCON PD IDL

R/W R/W R/W
Reset 0 0

87h.1 PD: Eﬁﬁ w1 N M e
87h.0 IDL: ZSRAL IR 1 3 N 25 AR R

SFR D8h Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bitl | BitO

CLKCON | SCKTYPE | FCKTYPE | STPSCK | STPPCK | STPFCK | SELFCK CLKPSC
RIW RIW RIW RIW RIW RIW RIW RIW
Reset 0 0 1 0 0 0 1 | 1

D8h.7 SCKTYPE: {8 4P, 1ZA7 HREfEPei i (SELFCK=1) i 4% .
0: SRC, P2.1, P2.0 4 1/0 5| §
1: SXT, P2.1, P2.0 N&IRTIH
D8h.6 FCKTYPE: {REJ4PZEAY, 1ZA7 KA 7E M40 #5530 (SELFCK=0) i} 2%,
0: FRC, P2.1, P2.0 4 1/0 5| J§
1: FXT, P2.1, P2.0 N&IRSIH
D8h.5 STPSCK: %M 1, {Fikig88hfEis hEis.
D8h.4 STPPCK: # N1, {¥1k UART/Timer0/Timerl/Timer2/ADC 1 %5 5 2 1 i 4t o
D8h.3 STPFCK: BN 1, {Eibpendsh LI &8 e/ 2= WA A H 77
%A R REAE 1S A AR A A
D8h.2 SELFCK: RGHEpik#E. iz A2 STPFCK=0 74 A] LAg 4z,
0: TEmph 1. BRish
D8h.1~0 CLKPSC: RS #hoiigs, HERGEIRE AN 16 H4E
00: RGHEpet/ 18 Bkl 16
01: RS et/ 1B BhERLL 4
10: RGN BRI/ 1S H BRER DL 2
11: ARG BOE /1SR BRER DL 1
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SFR F7h | Bit 4 |
AUX2 VBGOUT
RIW RIW
Reset 0 |
F7h.4 VBGOUT: Vpg H K% 45 P3.2
0: KM
1: |H
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6. AN e

Z A 14 PRI RIS R S5 . BT R R TR T DU S IR AR e e CPUL(E R A 5] B A ]
DL s 152 1L AR R el CPU. AN R A B SR REIEHIAL . ASE B I Wil Ge 351 AL 2
0 b2 1, Wr SRR & B A R Wibr & . RIS AR EF R .

Vector Flag Description
0003 IEO INTO &5 51 B Wy (nT DARG By 457 /45 1 A5 50)
000B TFO Timer0 1l
0013 IE1 INTL ZN8 5] B Wiy (np DR i 87 45 /45 1 A5 50)
001B TF1 Timerl 7
0023 RI+TI & 1 (UART1) Hikr
002B TF2+EXF2 Timer2
0033 — %84 ICE #ix{ Mg
003B TF3 Timer3 H
0043 P1IF Ui [ 1 A0S 5| 0 E TR Ak A By (np ARG B B 4 /4 1 AR )
004B IE2~1E9 INT2~INTO ZR0 5] Ji e B (n] LARG g8 45 /45 1A X))
LVDIF LVD ik
ADIF . "
0053 TKIF ADC/fih #5125 v 7
005B  |SPIF+WCOL+MODF| SPI ¥
0063 RI2+TI2 &1 (UART2) ik
MIIF
TXDF "
006B RCD2E 1°C Hhliy
RCD1F
PWMOIF
0073 PWMLIF PWMO-~2 ¥
PWM2IF
Hh Wi 1) EFIAR &

6.1 =W REAIOL S k3= ]

IE A1 INTEL [1J SFR e s 75 i CPU $2 £/ %5 IP,IPH,IP1 1 IP1H [ SFR ¥ i S 2
HH T 2 5 IR 55, 75 B A (R BB A 20 2% 1 v BT T AR A AR B o SR [) B3R v 0 2 2% 4D v DB 4 R 25
B W SRR IR S5, BB E 2 BT IR SS 5E AR o W SR ARA e 2 P BT IE B IR 45 B Rt 45 1k T AR
IR BT AR SS o 2487 1 vh W 5 PR IS 4 L (R AR I S 1 v W A 2 4 5 A

6.2 XTHEHTREFHIEN

PWM ) JE IR 525 by 16 frfefE. R30S PWMxDH, PWMxDL, PWMxPRDH F1 PWMxPRDL
B AR R, S W, W R IELE BRI S N IX 2L 16 f7 SFR [ [FRIET &A= . 1%

e SFR N afEfE WS, R o5 w. X1 16 A2 PWM BHAFIE S H25 0, @i

TEFRFEFH A, SUAE R B B s, DB nT BERI AR
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SFR 84h Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
INTEX EX9 EX8 EX7 EX6 EX5 EX4 EX3 EX2
RIW R/W RIW RIW RIW RIW RIW RIW RIW
Reset 0 0 0 0 0 0 0 0
84h.7~0  EX9~EX2: A INTO~INT2 5| i by faf e A8 152 /452 11 A g i A
0: ZEFH INTX 5| 0 A 0 AR 4 b A e g
1: fHRE INTx 51 b AE R R, Bt EA N 03642 1, #A LUK CPU M5 1 =
2, (FFi: EXLVDIE A4~ 1 A G248 INTX Fh b A )
SFR 96h Bit 7 Bit 6 Bit 5 Bit4 | Bit3 | Bit2 | Bitl | Bit0
P1IWKUP P1WKUP
RIW RIW
Reset | o | o | o [ o | o | o [ o | o
96h.7~0  PIWKUP:P1.7~P1.0 /™51 5| BHInse it / v I 1 fi 2 i)
0: xH
1. JFA
SFR 9Eh Bit 7 Bit 6
PWMOE | PWMI1IE | PWMOIE
R/W RIW R/IW
Reset 0 0
9Eh.7 PWML1IE: PWM1 W {i R
0: 22H
10 ffige (GERE: PWMIE LAER N 1 A4 G4 PWM 1K)
9Eh.6 PWMOIE: PWMO W {i B
0: 22H
1 ffige (GERE: PWMIE LAER N 1 A4 R4 PWM 1K)
SFR 9Fh Bit 7
PWMCLR| PWM2IE
RIW RIW
Reset 0
9Fh.7 PWM2IE: PWM2 ik fii g
0: 2:H

1. ffife GER: PWMIE LAUFEIRN 1 A R4 PWM HH BT
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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 EXO0
R/W R/W R/W R/W R/W R/W R/W R/W
Reset 0 0 0 0 0 0 0
A8h.7 EA: L BB 5 R 42 il
0:25 A v

Lo A F T 38 3 5w b g ) 7 A e k4% 1
A8h.5 ET2:Timer2 H W {ii GEF% il
0:25H Timer2 F I
1: 09 Timer2 H Ky
A8h.4 ES: 5 1 (UARTL) I fa B4 sl
0:2% 1 5 [ (UARTL) H iy
L E 1T (UARTL) Ak
A8h.3 ET1:Timerl H W {di G4 i)
0:25H Timerl F Iy
1: 29 Timerl 9
A8h.2 EXL:INTL 5| A Fp R0 227 452 / 45 1A Qnsie iL e e 42 1]
O:ZE A INTL 5 JiA A b A0 27 452 /457 1A s il
LAOVF INTL 5B AR 45 /45 bR e i, AN EA N 0 B 1, AR W] M 157 /45 1A =T b it
CPU.
A8h.1 ETO: Timer0 i {#i f
0:25F Timer0 =iy
1: 29 Timer0
A8h.0 EXO:INTO 5| I = W7 A0 287 457 / 45 145 X i A1 e 42 il
O:ZE A INTO 5 JiA A W A2y 452 /457 1 A8 Qs il
LAUVF INTO 51 A 45 /45 IE A e B, AN EA N 0 B 1, AR 7T MG 157 /457 1A =T b et
CPU.
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SFR A9h Bit 7 Bit 6 Bit5 Bit4 Bit 3 Bit 2 Bit 1 Bit0
INTE1 PWMIE 12CE ES2 SPIE ADTKIE | EXLVDIE P1IE TMS3IE
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
A9h.7 PWMIE: PWMO~PWM2 i fdifg

A9h.6

A9h.5

A9h.4

A9h.3

A9h.2

A9h.1

A9h.0

0: 251 PWMO~PWM2 ik
1: o PWMO~PWM2 ik
I2CE: I’C (/M) Hhlkrfdi g
0: 251 I1°C interrupt
1: 2 I°C interrupt
ES2: Serial Port (UART2) ki fdifie
0: 2% Serial Port (UART2) ik
1: f2YF Serial Port (UART2) ik
SPIE: SPI i fdifig
0: Z5H] SPI ikt
1: Y SPI ik
ADTKIE: ADC/fi 4 2 i v W7 faf g 4 1
0:25H] ADC/fii# 5
1: o4 ADC/fih 5424
EXLVDIE: #MiB INT2~INT9 F1 LVD =i E LA K #7158 /158 1A% Qe B4 i
0: Z5H INT2~INTO 5| i WAy {5 /45 1A nde i
A F LVD i

1: f#RE INT2~INTO 51 IR WA 52 /4 100 BE, Bt EA SN 0 18 &2 1, #EAT LUK CPU

T A5 /425 1 o e
f§ifE LVD ik
PLIE: il 1 5 -~ b fdi e .
0: 2% Fum 1 1 5] i e ~F ARk H
LA v 1 5 AR e
TMB3IE: Timer3 W7 fd g 42 4l
0:24F9 Timer3 H1lr
1: 0¥ Timer3 b

ARG 1 5] R 45/ 45 AR AR DI fE

. .
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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
R/W RIW RIW RIW RIW RIW R/W
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
RIW RIW RIW RIW RIW RIW RIW
Reset 0 0 0 0 0 0

BOh5B8hS PT2H,PT2: Timer2 F il ezl . (PT2H,PT2)=

00:0 2% (e fk AL S d)

01:1 %%

10:2 4%

11:3 2 (=t g)
Boh4,B8h4 PSH,PS: #1101 (UARTL) skt se izl & Xin k.
BOh3B8h3 PT1H,PT1: Timerl sl degkizl. & i k.
BOh2,B8h2 PX1H,PX1: INTL 5| Wik Se gz, & i k.
BOh.1B8h1 PTOH,PTO: Timer0 Hrir{lse s, & i k.
BOh.0,B8h.O  PXOH,PXO0: INTO 5| JHI i e gzl . 52 i k.

SFR BBh Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
IP1H PPWMH | PI2CH PS2H PSPIH |PADTKIH PX2 9LVDH| PP1H PT3H
RIW RIW RIW 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 [PX2 9LVD| PP1 PT3
RIW RIW RIW RIW RIW RIW RIW RIW RIW
Reset 0 0 0 0 0 0 0 0

BBh7.BAN7  ppWMH, PPWM: PWMO~PWM2 il se i, & SLin b

BBh6BANE PI2CH, P12C: 12C (Master/Slave) =il segidastl. 52 in -

BBhSBANS  psSoH, PS2: #1112 (UART2) =St gisl. =& b

BBh4BANA  pSPIH, PSPI: SPI iR SEZ A% . 5 i -

BBh3BAN3 PADTKIH,PADTKI: ADC/filif i%4 o Wi Se gzl . 58 an L.

BBh2BAh2 PX2 9LVDH, PX2_9LVD: #hiB INT2~INT9 5|1 LVD dirft st e, & i b
BBh1BAhLl PP1H,PP1: ¥l 1 5| HIHFAR s WA Se gzl . s SCin b

BBhOBANO PT3,PT3: Timer3 HWif s ezl & X k.
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6.3 5B ¥F LVD i

SR S INTO~ INTO Al 0 1 B2 LR, INTO~INTO Al I 1 8 B B /152 1h A =
MaEEThRE.  INTO A1 INTL 4 8051 FraAEfl A 1 R FEHTEMEHE . INT2~INT9 FiEHEAA, HHH
Uit 1 1 RA SO i o 1 1 BSEAR . LVD R TSI VCC R S A

o v

PLIX— @ _w} INERRUPT

=
B

PIWKUP[7]

PLOX—

PIWKUP[0]

__Z> STOP_WAKE_UP

51 B r T A

YE. IR INTN 5] 716 1 -FH- HAERE T IBELY R, W85 T/ 50N B/ il (. (INTn =0 A/EXn =1,
n=0~9)

————————————————————————————
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SFR 84h Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
INTEX EX9 EX8 EX7 EX6 EX5 EX4 EX3 EX2
RIW RIW RIW RIW RIW RIW RIW RIW RIW
Reset 0 0 0 0 0 0 0 0
84h.7~0  EX9~EX2: Al INTO~INT2 5| Ji o by faf G A1 27 152 /45 1 A5 2 i A

0: ZEAT INTxX 51 B rh oA 2 457/ 457 1A e i

10 fERE INTx 5B rP AN {5 /45 A, Joi EA Db 0 i67E 1, #mT LUK CPU AT/

ke, (FEE: EXLVDIE D4EE A 1 A B~ 4 INTX i)
SFR 85h Bit 7 Bit 6 Bit5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
INTEXF IE9 IE8 IE7 IE6 IE5 IE4 IE3 IE2
RIW RIW RIW RIW RIW RIW RIW RIW RIW
Reset 0 0 0 0 0 0 0 0
85h.7~0  1E9~2: APHIKr INTO~INT2 i #ihrE o
T EXX & 0642 1., RERGIMF] INTX 51 T RS, ki i gk T % & .
BHE 0i5RFBisE, R BIRSFE TSR EA B aiER.
SFR 88h Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
TCON IE1 IT1 IEO ITO
R/IW RIW R/W R/W RIW
Reset 0 0 0 0
88h.3 IEL: AMEBrh i 1ANTL 5] ) b ishsE&
BB T REART IR INTL 5] BT B, A8 EXL A 0 8% 1.
TR PAT T T IR S5 I & 2 1 335 e o
88h.2 ITL: AN 1 364
O HE~F A A (Pl &) 19 INTL 5| i
LR FEATA 2 QAR flk) 19 INTL 5]
88h.1 IEO0: #R¥Ed i 0 (INTO 5 ) iy b &
BB T REAR I 2] INTO 5] BT B I, A5 EXO A 0 8% 1.
TR PAT It IR 25 I & 2 3375 e o
88h.0 ITO: AMEBr KT O $2 47
O FL~FAA 2 (RSP Z) 119 INTO 5/ i
LR FRUA 2 QAR fih ) B INTO 5]
SFR 95h Bit 7 Bit 1
INTFLG | LVDIF P1IF
RIW R RIW
Reset - 0
95h.7 LVDIF: LVD Hlrr&

95h.1

B EHAE 1, BT LUK 7Fh BN INTFLG PUBZAT . .
PLIF: % [ 1 5] HESFAR AL A bs &

BB TSI 2] PL 51 BAIPIRES AL AT, H A B o W ez (PIWKUP) st & .

TR AT T T IR 55 1 & 2 i 1 BhiE I o
WA LLE FDh 2 INTFLG LG ZiRE. ()

2 BT 0 JERE INTELG 0k A5 1 B F TR0,
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SFR 96h Bit7 | Bit6é | Bit5 | Bit4 | Bit3 | Bit2 | Bitl | Bit0
PIWKUP PIWKUP

RIW RIW
Reset 0 | 0 | 0 | 0 | 0 | 0 | 0 | 0
96h.7~0  PIWKUP: P1.7~P1.0 5| [nf i/ v 7 {d e 42
0: &1
1: ffige
SFR A8h Bit 7 Bit 2 Bit 0
IE EA EX1 EXO0
RIW RIW RIW RIW
Reset 0 0 0
A8h.7 EA: i I ff e 42 il

0: ZEFI AT Pl
Lo AN rP I oL A8 A r A ) 7 48 e B 1

A8h.2  EXL:INTL 5l BAIrh WA 52 /452 b Ao Gnge i £k e 42
0: ZEAT INTL 51 AT A0 27 £ /£ 1A st i
Lo FOVF INTL 51 B WA 2 42 / 4o LRSS i, AN EA D 0 210 1,38 m) M IR AR i CPU
ABh.O  EXO: INTO 5| I oA 2 45 / 45 11 AR Al 41 3 422
0: ZEAT INTO 5| A W A0 27 £ /£ 1A st i
Lo FOVF INTO 51 B WA 2 42 / 42 LRSS i, AN EA D 0 21 1,38 m] M IR AR i CPU
SFR A%h TR
INTE1 EXLVDIE
R/W RIW
Reset 0
A%h.2  EXLVDIE: 4 INT2~INTQ Fl LVD i i LA K87 45 /45 1A e i £

0: 25 INT2~INTO 5| ff Hh iy F 8 422 /457 10 A% e i
A%FH LVD ik

1 fHEE INT2~INTO 5 B b F g 42 /45 b A e i, o EA DN 0 162 1, #R LUK CPU
T {52 /452 1 o
fiifig LVD ik

DS-TM52eF1375A 75D_S
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SFR BFh Bit 7 Bit3 | Bit2 | Bitl | Bit0
LVDS LVDIE LVDS
RIW RIW RIW RIW RIW RIW
Reset 0 0 0 0 0
BFh.7 LVDIE: A o b7 £ g

BFh.3~0

0: 2:H

LRl GEE:

¥ LVD % E N 25V
¥ LVD % E N 2.6V
¥ LVD % E N 2.7V
¥ LVD % E N 2.8V
¥ LVD % &N 3.0V
¥ LVD X E N 3.1V
¥ LVD X E N 3.2V
¥ LVD X E N 3.3V
¥ LVD X E N 3.4V
¥ LVD X E N 3.6V
¥ LVD X E N 3.7V
¥ LVD X E N 3.8V
¥ LVD X E N 3.9V
¥ LVD X E N 4.0V
¥ LVD X E N 4.2V
¥ LVD X E N 4.3V

EXLVDIE DA ZifAIN N 1 4 BEA R LVD i)
LVDS: fREMMER: (FEaSN/ 815/ 15 k8T B3R AD
0000:
0001:
0010:
0011:
0100:
0101:
0110:
0111:
1000:
1001:
1010:
1011:
1100:
1101:
1110:
1111:
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6.4 7 PR e R R0 A b

R B 5 FH I H e X R A R BT BE A7 (W1:EXO) A EA AL B9 1 AT
T INBL ML L D RE . BT A B so v i A W (510, 22 I 2% ADC, fisl 5 4248 SPI AT UART) 1T LUK CPU M
R UM . 242 PR B e, ST B N PR T AR S5 2 o 24 R T R 45 F2 P 3R [B] i, “IDL (PCON.O) ¢
BIEME AR HUT

MOV
INST. PCON, H/W INTERRUPT RETI NX1
CODE #01h FORCE NOP ., SUB-ROUTINE INST.
syscLk T LU L ﬂﬂﬂﬂﬂﬂﬂml- ------- JUUUUUU U -
IDLE |
P3.2
EA=EX0=1,P3.2 (INTO) & pR B A e B A F 7
SFR 87h Bit 1 Bit 0
PCON PD IDL
R/W R/W R/W
Reset 0 0

87h.1 PD: A 1EAT IR 1 HE N B {2 /12 1Ih =
87h.0 IDL: 2 RA I3 1 33 NS AR .

6.5 1%/ % LB MR AT o

B /45 A Qe R AR 17 5, B 5 B o W R AL (W:EXO) W B, 5| e BETh e g H . 1%
H EXO0~9/EXLVDIE n]LASC#F INTO~9 5|85 /15 b U e iR D) R . W B PIWKUP {37 7~0
AT LLUE R PL.7~P1.0 R % /(=1 bR Th e . — B 872 /1% 1L ke g, PD (PCON.1) % & J& 1 55
— 2584 L RITE T IR S5 Z BT BEHAT o Tk N 75 B2 EA=1 (PAWKUP & 75 2 PLIE=1) Fli% 5| Eifik
FOARSIE R K, LAY R G B KA R, BEIhAERT ik CPU {5 /{5 LA A it J , 1E N\ BAN3E N H
Wr 7 FE7 .

JE. AR NTN 5/ B2 AT H iZ L) e Jei /11, S5 7 T2 A 1 17 1C. - ANTn=0 and Exn=1, n=0~9)

- -
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INST. P'\ég\N/ NX1 INST. (> 2 Cycles) INTERRUPT RETI NX2
CODE | 4oon HOLD | RUN SUB-ROUTINE INST.
INST. P'\ég\l\’l NX1 INST. (2 Cycles) NX2 INTERRUPT RETI NX3
CODE | soon HOLD |RUN INST. SUB-ROUTINE INST.
syscek [MNMNNT Ul =., ---------------------------
Pp___ [ 1 ,
P3.2 P |
WARM k /
EA=EX0=1
P3.2 (INTO) TR S BRFE, B3/ AR R A o 7
MOV
INST. PCON, NX1 INST. INTERRUPT RETI NX2
CODE | 4, |———HoLD —| RUN SUB-ROUTINE INST.
sysck MM Ul=-JTUUTTU =T U
PD 4|—|
P1.0 ¢
WARM K

EA=P1IE=P1IWKUP=1
P1.0 224k (A RERBRAE), E1F /& LB R A A iy

INST. | 0OV NXL INST. NX2 NX3
CODE | 4, |———HOLD———|, RUN INST. INST.
sysck JUIULIL UL J_|_|_|_|_|_|_|_' """" JUL—TUL
o .
P3.2 i
P3.7 ]
T
WARM el

EA=EX0=EXLVDIE=P1WKUP=1, P1IE=0
P3.2/P3.7 ikt K%, H{EMZILHER AR, (BEFE W

INST. P'\(’:'g\,\’l NX1 INST. NX2 NX3
CODE | 4, |———HOLD ———|, RUN INST. INST.
svseb JULT— UL JU Tl ULl

PO____ [ 1
P3.2 / | |
P3.7 ] ; |
PLO L]
WARM T )

EX0=EXLVDIE=P1WKUP=P1IE=1, EA=0
EENF LB AR, B3
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7. /OO

2l I 26 ZIIRE 1O 51l BT A 1/O 51 A bR 80512 4- 5 Thfig. X SFR 1,
A A2 51 AR A 146 4, S o 11l AL B R, AT RESC38 e SR R e e S 21 SFR. (491
@:ANL  PLA;INC P2;CPL P3.0).

7.1 WO 130 2 4 E 3
SR ] AT AR DR AN [ A, an h #E

Bist e SR %gi“f“ sy | SRE | WELER | b
NI . 0 IRBHK N N
RO Dy % VAR Ll 1 = v v
T A NN 0 IRBHK N N
R 1 SpAR L R VAR IR 1 R N v
v o 0 IRBHK N N
R 2 CMOS #EHei 1 e N N

. X

BR 3 BT, i ADC () — N N

¥ 1,P2.1~P2.0, %M 3 1/0 3| IsEA

SR a4, 2 A 3 51 R TR R A N, L s E 1O SRS 0 B
2 1R BB AR R A 808 SFR 09 1 SREE 12 51 BAI it 3K S FLEK -

BR 7 1O di I DhRESR, BN I L, g 2 Flig 3 5| i A — ek AN 2R hRe, il LED,
ADC Filfidifsis . @bk oo 5] IR ] SFR BB R 3, W LGS K2 50 0hhe. o 11 1/ 3
[ 3 5| A A bRl 8051 #iBhE X, 441 INTO/1, TO/1/2 8, RXD/TXD. iXLtq|in,he s
5| I SFR R B AR 0 B 1, K PL.n/P3.n SFR {_¥F M 1.
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LED LED
SI4#: | 8051 e i CKO ADC TK Rt | et HAth
P1.7 TXD2 Y TK10 MISO
P1.6 Y TK9 PWM?2
P15 Y AD9 TK14
P1.4 Y CKO ADS8 TKS
P1.3 Y AD7 TK7 PWM1
P1.2 Y AD6 TK6 PWMO
P1.1 T2EX Y AD5 TK5
P1.0 T2 Y T20 AD4 TK4
WO 12ERA
LED LED
B4R | 8051 g i CKO ADC TK it | o HoAth
P3.7 INT2 Y TK15 LEDS?2 LEDG6 RSTn
P3.6 RXD?2 Y TK11 LEDS5 SCK
P3.5 T1 Y TK12 LEDS4 LEDS MOSI
P3.4 TO Y TOO TK13 LEDS3 LED7 SS
P3.3 INT1 Y ADO TKO
P3.2 INTO Y AD1 TK1 VBGO
P3.1 TXD Y AD2 TK2 SDA
P3.0 RXD Y AD3 TK3 SCL
WO 3BERHR
LED LED
g4 #k | 8051 e i CKO ADC TK TR 5 | e st HAth
P2.1 LEDS1 LED5 X0
pP2.0 LEDSO LED4 Xl
WO 2 BEFHR
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48

Rev 0.93, 2024/5/xx




o

< -» +35F TM52eF1375A/75D $#&+5

y

FEAIM TR 1/ 5012/ 01 3 51 BB IR 1) SFR B8

. . Px.n . Other necessary
Alternative Function| Mode SER data Pin State SFR setting
TO, T1, T2, T2EX, 0 1 N
INTO, INTZ, INT2 1 1 79N
0 1 SN R TR S
RXD, TXD ——
1 1 NIy T e
0 1 H N _EFr TR
RXD2,TXD2 .
1 1 LPNGAR k]
0 X BB R B
T0O, T20, CKO 1 X B T s i PINMOD
2 X I 4hdg i (CMOS 1)
VBGO X X B R % VBGOUT
LEDSO~ LEDS5 N . "
LEDCO~ LEDC3 X X |LED IEJfA#:X (BID) fiith LEDCON
LEDO~ LEDS X X LED rifEFEEIZN(DMX) fith LEDCON3
TKCHS
R n L e e S ATKCHO
TKO~TK15 2 1 filpikd (CMOS % s FL ) ATKOH1
ATKCH2
AD0~AD14 3 X ADC iHiE ADCHS
0 X PWM Fisfat, bhr
PWMO~PWM2 1 X PWM TR PWMOE
2 X PWM %t (CMOS #E)
X1, XO 0 1 RN CLKCON
0 X 12C b Ht OF e e, b4
1C Master SCL =
1 X I’C it (CMOS HEH)
I°C Slave SCL 1 1 1°C s (R BT
I°C Master/Slaver o u N
SDA 0 1 1°C %t (L4i)
SPI Master Mode v N
MISO 1 1 SPI it A
SPI Master Mode v N .
SCK. MOS| 2 X SPI By /£ i i HY (CMOS HEd5)
PI Slave M N R
S S,\j‘l"go ode 2 X |SPI ¥i#E4H (CMOS HE%) SPCON
SPI Slave Mode w i
SCK. MOS| 1 1 SPI B4/ N
SS 1 1 SPI i kTR

X LR “CMOS #E# 51 RS © 0] LRI IX B 220 4 mA I . FRATTAS R 15U FH 31X Ff
S| BEIE A T RE -

—/NFRIR 5 R RS © R DRI 2> 4 mA L E A BEIRB /N L (<20pA) o« & 1] LA AESRT AN BX
i S D Re, H HLIE R TR B — AN LR F R

8051 AnitE 5| FHE — /N DATFFIR G . &Rl AU /D 4 mA HE T H P4 O T H R B
B, OREN 270 4 mA B 1~2 AN B 3,98 5 T /N B (<20pA) | DAZERE 5| BIE & FE~F . 2 nT DU
VRS N\ B0 H DR -

AT L SFR B LCDILED 5/ IR G REEHAR . I, GIRFEABAKAETRA T B0
Z 5 BIE 0, ADC, TK #ISPI...) , W F45 225/ LCDILED %55,
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SFR 90h Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
P1 P1.7 P1.6 P1.5 P1.4 P1.3 P1.2 P1.1 P1.0
RIW RIW RIW RIW RIW RIW RIW RIW RIW
Reset 1 1 1 1 1 1 1 1
90h.7~0  P1: i1 1 %4
SFR AOh Bit 1 Bit 0
P2 P2.1 P2.0
RIW RIW RIW
Reset 1 1
AOh.1~0  P2: il 2 ¥#E
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
RIW RIW RIW R/W RIW R/W R/W R/IW R/IW
Reset 1 1 1 1 1 1 1 1
BOh.7~0  P3: i1 3 %¥
SFR D8h Bit 7 Bit 6 |
CLKCON | SCKTYPE | FCKTYPE
RIW RIW RIW
Reset 0 0 |
D8h.7 SCKTYPE: 12 #p M. %A H RE/EPReP 110 (SELFCK=1) i 4% .
0: SRC,P2.1,P2.0 Jy 1/O 5|
1: SXT,P2.1,P2.0 4R 5] i
D8h.6 FCKTYPE: REFEREIY, %47 K REAE 18 B2 (SELFCK=0) i 2%

0: FRC,P2.1,P2.0 Jy 1/O 5|
1: FXT,P2.1,P2.0 A dmdR5]
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SFR A2h

Bit7 | Bit6

Bit5 | Bit4

Bit3 | Bit2

Bitl | Bit0

P1MODL

P1MOD3

P1MOD?2

P1MOD1

P1MODO

R/W

R/IW

R/IW

R/W

R/IW

Reset

0o | 1

0o | 1

o | 1

0o | 1

A2h.7~6

A2h.5~4

A2h.3~2

A2h.1~0

P1MOD3:P1.3 5| iz

00:#£ 0

014K 1

10:4%550 2

11:4%5 3,P1.3 5 ADC
P1MOD2:P1.2 5| ¥z

00:#( 0

014K 1

10:4%550 2

11:4%58 3,P1.2 5 ADC
P1MOD1:P1.1 5| s

00:#%5X 0

014K 1

10:452 K 2

11:4%58 3,P1.1 &4 ADC
P1MODO:P1.0 5 iz

00:#%5X 0

0L 1

10:452 K 2

11:4%58 3,P1.0 & ADC

SFR A3h

Bit7 | Bit6

Bit5 | Bit4

Bit3 | Bit2

Bitl | Bit0

P1MODH

P1MOD7

P1MOD6

P1MOD5

P1MOD4

R/IW

R/IW

R/IW

R/IW

R/IW

Reset

0 | 1

0 | 1

0 | 1

0o | 1

A3h.7~6

A3h.5~4

A3h.3~2

A3h.1~0

P1MOD7:P1.7 5| 4z

00:#£5( 0

0145 1

10:45 28 2

11:485K 3
P1MOD6:P1.6 5| i)

00:#£5( 0

0145 1

10:45 2 2

11:485K 3
P1MODS5:P1.5 5| i)

00:#2 0

01:#2 1

10:45550 2

11:4%5 3,P1.5 & ADC
P1MODA4:P1.4 5| [z

00:#2 0

01:#:( 1

10:4%550 2

11:4%5 3,P1.4 4 ADC
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SFR A4h

Bit7 | Bit6

Bit5 | Bit4

Bit3 | Bit2

Bitl | Bit0

P3MODL

P3MOD3

P3MOD?2

P3MOD1

P3MODO0

R/W

R/IW

R/IW

R/W

R/IW

Reset

0o | 1

0o | 1

o | 1

0o | 1

Adh.7~6

Adh.5~4

Adh.3~2

A4h.1~0

P3MOD3:P3.3 5| iz il

00:#£ 0

014K 1

10:4%550 2

11:#: = 3,P3.3 y ADC
P3MOD2:P3.2 5| iz

00:#( 0

014K 1

10:4%550 2

11:4%5% 3,P3.2 )y ADC
P3MOD1:P3.1 5| 45

00:#%5X 0

014K 1

10:452 K 2

11:4%58 3,P3.1 &4 ADC
P3MODO0:P3.0 5 iz

00:#%5X 0

0L 1

10:452 K 2

11:4%58 3,P3.0 & ADC

SFR A5h

Bit 7 | Bit6

Bit5 | Bit4

Bit3 | Bit2

Bitl | Bit0

P3MODH

P3MOD7

P3MOD6

P3MOD5

P3MOD4

R/IW

R/IW

R/IW

R/IW

R/IW

Reset

0 | o

0 | 1

0 | 1

0o | 1

A5h.7~6

A5h.5~4

A5h.3~2

A5h.1~0

P3MOD7:P3.7 5| i)

00:#£5( 0

0145 1

10:45 28 2

11:485K 3
P3MOD6:P3.6 5| i)

00:#£5( 0

0145 1

10:45 2 2

11:485K 3
P3MODS5:P3.5 5| i)

00:#%5X 0

014K 1

10:45550 2

11:45550 3
P3MODA4:P3.4 5| [z

00:4%X 0

014K 1

10:4%550 2

11:45550 3
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SFR 93h Bit3 | Bit2 Bit1 | BitO0
P2MOD P2MOD1 P2MODO

RIW RIW RIW
Reset 0 | 1 0 |
93h.3~2  P2MOD1: P2.1 5| 45
00: # 0
01: #xt 1
10: #5 2
11 RKE X
93h.1~0  P2MODO: P2.0 7| 45
00: # 0
01: #xt 1
10: #5 2
11 e X
SFR A6h Bit 5 Bit 4 Bit 0
PINMOD TCOE T20E TOOE
RIW R/W R/W RIW
Reset 0 0
A6h.5 TCOE: &4l #1155 4 th (CKO) #x il
0: 251k “REHTBIBRLL 27 [E 55 3] P14
1:iF “RGEMTEFRLL 27 (555 3 PL4
A6h.4 T20E:Timer2 {5 54t (T20) ffi ki
0:4%1F “Timer2 i HiFR LA 27 Hrth %) P1.0
1o “Timer2 i B PL 27 HrHi %) P1.0
A6h.0 TOOE: Timer0 {55 i i (T0O) #z il
0:251F “Timer0 % tHBR LA 647 %t 3 P3.4
LAeiF “TimerO v HiFR L 647 i Hi £ P3.4
SFR BCh Bit 7 Bit 3 |
SPCON SPEN SSDIS
R/IW R/W R/IW
Reset 0 0 |
BCh.7 SPEN: SPI {ifi
0: SPI 2£H]
1: SPI fdifg
BCh.3  SSDIS: SS 3| 44
0: f#fE SS pin
1: %5H SS pin
SFR F7h | Bit 4
AUX?2 VBGOUT
R/W RIW
Reset 0
F7h.4 VBGOUT: iy B H s i H 4% 1]

0: £k
1 B RS H ) P3.2 51
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SFR 9Eh Bit 2 Bit 1 Bit 0
PWMOE PWM20E | PWM1OE | PWMOOE

RIW RIW RIW RIW
Reset 0 0 0
9Eh.2 PWM20E: PWM?2 15 5 % Hi i R
0: 2%k PWM2 (Z 5% H
1. oV PWM2 155 %t 3 P1.6
9Eh.1 PWMI1OE: PWML {5 5 % Hi i RE
0:2% 1 PWML 12 5 #i
LV PWML {5 5% 4 3 P1.3
9Eh. 0 PWMOOE: PWMO 15 5 % i fd A
0:2% 1 PWMO 12 5 #i
1.0V PWMO 15 5%t 2 P1.2
SFR Blh Bit7 | Bit6 [ | |
LEDCON LEDEN
RIW RIW
Reset 0 [ 0 | | |

B1h.7~6 LEDEN: LED IF/x## (BiD)
00: LED IEx L (BIiD) %%
01: LED 1/8 575, (COMO~3, SEGO~3) , LED 5| IHIRA ¥4 1 5hizh
10: LED 1/9 5% (COMO0~3, SEGO0~4) , LED 5| KR A B 4% A shiz ki
11: LED 1/10 5%tk (COMO~3, SEGO~5) , LED 3| BIIRZS ¥4 B shi%s il

SFR B3h Bit 7 Bit 6 Bit5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
LEDCON3|LEDMTEN| LED8SEN | LED7EN | LED6EN | LEDSEN | LED4EN | LED3EN | LED2EN
RIW RIW RIW RIW RIW RIW RIW RIW RIW
Reset 0 0 0 0 0 0 0 0
B3h.7 LEDMTEN: LED A4t (DMX)
0: LED St (DMX) 25H]
1: LED fSRpE#EE (DMX) f#i5¢ A& LEDO, LED1 f#ifg
B3h.6 LEDSEN: LED siERERIZ (DMX) 5] JH{ fg a1
0: LEDS8 2%
1: LEDS f#ifig
B3h.5 LED7EN: LED mEFERIZC (DMX) 5 I RE 4 i
0: LED7 22 H
1: LED7 f#ifig
B3h.4 LEDG6EN: LED fiEFERIZE (DMX) 5 I gE 4 il
0: LED6 22
1: LED6 f#ifig
B3h.3 LEDSEN: LED miEFERIZC (DMX) 5 I gE 4 i
0: LED5 2%
1: LEDS f#ifig
B3h.2 LEDA4EN: LED miEFERIZC (DMX) 5 I RE 4 il
0: LED4 %%
1: LED4 {§ R
B3h.1 LED3EN: LED fEFERIZL (DMX) 5 I RE 4z i
0: LED3 %t
1: LED3 f#ifig
B3h.0 LED2EN: LED sSERERE (DMX) 5] B g2

0: LED2 2%
1: LED?2 fifig
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7.2 w0

XS L TK, ADC A1 LCD / LED JL5,  Wiid Port0 52 SC 1/0 51, AT LK H FHA/E CMOS
S B S A R AR N . 24 SFR fi7 POOE.n = 0 A1 PO.n = 1 i5F, A% 5] K Edi ThRg .

5 1 0 PO.N O T
51 Bk POOEN | oo g | SUMMRE | Ml b4 M A
o~ 0 0 s BT N Y
LTI 5 N T > :
A~ 1 0 IR BN N N
CMOS #3554 H 1 T T S :

WO0 1/0 B3 sa

LED LED
5| jE1 4 Fx M i ADC TK LCD i T ST (et
P0.7 AD12 TK19 LCDC7
P0.6 AD14 TK18 LCDC6
P0.5 AD13 TK17 LCDC5
P0.4 TK16 LCDC4
P0.3 CLD LCDC3 LEDC3 LED3
P0.2 LCDC2 LEDC2 LED2
PO.1 LCDC1 LEDC1 LED1
P0.0 LCDCO LEDCO LEDO
WO 0 BERH
i 10 5 B IIRERT 75 1 SFR X B W R .
B PXOEN | 31 RS ey
LEDCO~ LEDC3 X X LED iEx#A#A (BID) it LEDCON
LEDO~ LED3 X LED siEFEREIA (DMX) i th LEDCONS
LCDCO~ LCDC7 X X LCD 1/2 {4 H POLOE
AD12~AD14 X X ADC #i N POADIE
CLD 1 0 fips i e P A AU B PR R B B 5 | T TKXCAP
TK16~TK19 1 1 fub s N (CMOS HEH % H =) TKCHS
im0 0 HRINEEEARE

£ : POLOE /¢ POADIE AL s£#¢5 7° POOE.
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[ SFR_READ_DATA |«—

P0.7 Data SFR

POLOE.?D ANAO7
POADIE.7 SOOE.7

———— e ——— — —— —— —

|
| |
| DOUT~|>P0.7 | ADC
I I
I I
L O_ E_______: |P|N_READ_DATA}<—@
PO.7 5l HI4H
SFR 80h Bit 7 Bit 6 Bit 5 Bit4 Bit 3 Bit 2 Bit 1 Bit 0
PO P0.7 P0.6 P0.5 P0.4 P0.3 P0.2 P0.1 P0.0
RIW RIW RIW RIW RIW RIW RIW RIW RIW
Reset 0 0 0 0 0 0 0 0
80h.7~0  PO: iyl O #dficz= ] PO.n 5L EHiTheE. 4k PO.n SFR %4l ye 17 HXF R POOE.n = 0
C RO, WE A Bdr.
SFR 91h Bit7 | Bité | Bits | Bit4 | Bit3 | Bit2 | Bitl [ Bit0
POOE POOE
RIW RIW
Reset | 0o | o [ o [ o [ o | o | o [ o
91h.7~0  POOE: 31 0 CMOS # #f i ti A5 i F2s h]
0: 2/
1: ffigk
SFR 92h Bit7 | Bit6é | Bit5 | Bit4 | Bit3 | Bit2 | Bitl | Bit0
POLOE POLOE
RIW RIW
Reset | o | o [ o [ o | o | o | o [ o
92h.7~0  POLOE: 3111 0 LCD 1/2 ffi B i t 4 A 42
0: M
1: fliRe
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SFR AFh Bit7 | Bit6 | Bit5
POADIE POADIE
RIW RIW
Reset 0 | 0 | 0

AFh.7~5 POADIE: ADC i i& i \fdi it
000: P0.7~P0.5 N¥r i\
1xx: P0.7 & ADC fii A\
x1x: P0.6 /& ADC i A\
xx1: P0.5 /& ADC il A\

SFR B1h Bit7 | Bit#6 | | |
LEDCON LEDEN

RIW RIW

Reset 0o | o | | |

B1h.7~6 LEDEN: LED IF&#I#= (BIiD)
00: LED IE ¥t (BiD) %%
01: LED 1/8 5%, (COMO0~3, SEGO~3) , LED 5| IHIRA ¥4k 1 5hiz
10: LED 1/9 5%tk (COMO~3, SEGO0~4) , LED 5| JIEPIRA 4 H shiz
11: LED 1/10 5%tk (COMO~3, SEGO0~5) , LED 3| AR 4k E sh% i)

SFR B3h Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
LEDCON3|LEDMTEN| LED8EN | LED7EN | LED6EN | LED5EN | LED4EN | LED3EN | LED2EN
R/IW R/IW R/IW R/IW R/IW R/W R/IW R/IW R/IW
Reset 0 0 0 0 0 0 0 0

B3h.7 LEDMTEN: LED AR (DMX)
0: LED miffFEfE (DMX) %EH]
1: LED fisEpefz, (DMX) f#ifE & LEDO, LED1 f#fE

B3h.6 LEDSEN: LED miEFERIZ (DMX) 5 I gE$ il
0: LEDS8 22
1: LEDS f#ifig

B3h.5 LED7EN: LED miEFERIZC (DMX) 5 I RE 4 i
0: LED7 22
1: LED7 f#ifig

B3h.4 LED6EN: LED fSAEFERIZ (DMX) 5 I GE$z i
0: LED6 £
1: LED6 f#ifiE

B3h.3 LEDSEN: LED fSAEFERIE (DMX) 5] I GE$z i
0: LED5 2%/
1: LEDS f#ifiE

B3h.2 LED4EN: LED fSAEFERIZ (DMX) 5] GE$z i
0: LED4 2]
1: LEDA4 ffifig

B3h.1 LED3EN: LED ASEFERIZ (DMX) 5B GE$z i
0: LED3 %t
1: LED3 f#ifig

B3h.0 LED2EN: LED fEFERIZ (DMX) 5] I aE 4z i
0: LED2 %% H]
1: LED2 {# R
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8. ERTE

Timer0, Timerl A1 Timer2 1% & AFRHEN 8051 Fe A M1 I #e/iH4ids . A TAESL 12T 8051,1%:ts
F 1 Timer0/2/2 {4 2 A~ RGeS B (I [R] AR B0 ot 3l A2 100, 78 5 B A 3 16 2 5 B 2% DA
FF—AD ARG Z N AE TR R R TO/TUT2 5 s ARk L KT 2 A R Ge it 4 DL
%W g ] AR B 7 FRdE 8051 5 28 T AE, TOO 5 4 H “Timer0 % HBR A 6471045 5,1 T20 5]
JiE% H “Timer2 ¥ HHBREA 27 0B 5 o 4R 3L /2 SXT, Timer3 # % & N — AN SZi i P14

8.1 Timer0/1

TCON 1 TMOD H T-i% & £ ERL 0, I35 Timer0/1 (1S 47 A0 e 7= A2 e N ae I E08s B A8 4
FEAN B 8 17 27 A7 4% (TLO, THO, M1 TL1,TH1) .

SYSCLK/2 —»{ 0

Lo THo OVERFLOW
P3.4(TO) —>{1

T00O
CTON RUN _
CONTROL » Dives X
RO 4 4+ 4
GATEOQ 4T
INTO (P3.2) —————

SYSCLK/2 —»( 0

4%_. TL1 TH1
1

P35 (T1) —>]

Slow clock/16 —»|

CTIN RUN
T1SEL CONTROL
wi__ 4 4
GATEL 4T
INTL (P3.3)——

Timer0 and Timerl &5

SFR 88h Bit 7 Bit 6 Bit5 Bit 4

TCON TF1 TR1 TFO TRO

R/W R/W R/W R/W R/W
Reset 0 0 0 0

88h.7 TF1:Timerl %5 Hibr &

2 I BT RS 1 N A

2 CPU #& [m) it N\ b Wt R 45 2 e 15 el B A2V
88h.6 TR1:Timerl i& 4745

0:Timerl {£ 1k

1:Timerl 1547
88h.5 TFO: Timer0 % Hibr &

B 2T B 0 Wt N R E

2 CPU %% [y i3k N\ v W IR 25 R e ) R A A7 22
88h.4 TRO: Timer0 iz 4745

0:Timer0 {1k

1:Timer0 i4T

Ax
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SFR 89h Bit 7 Bit 6 Bit5 | Bit4 Bit 3 Bit 2 Bitl | Bit0
TMOD | GATE1 CTIN TMOD1 GATEO CTON TMODO
R/W RIW RIW RIW RIW RIW RIW
Reset 0 0 0 | o 0 0 o [ o
89h.7 GATEL:Timerl [ J4547
0:34 TR1 A2 B R Timerl {# 5
L HAE Y INTL 51087, TRL A7 % B I Timerl {68
89h.6 CTIN:Timerl T14U 28/ B 2Rk FE A7
0: 7 B #3458 20, Timerd 195545 DL 2 A 2 Guish i Ji] 1 2 38 fin
Lo H i, Timerl A AE T1 518100 T B A i 38 n
89n.5~4  TMOD1:Timerl 10k £
00:8 o7 5T IFf 281115088 (TH1) A1 5 47 Fior #5128 (TL1)
01:16 fi7 & i #3/i1 % 2%
10:8 £ H BhE HE I 28112088 (TLL) 6 B A THL SR8k .
11:Timerl {£1k
89h.3 GATEO:Timer0 | J4% 4z
0:34 TRO f2 15 B I Timer0 ¥ #E
1A 2 INTO 5 0475, TRO A7 % B i Timer0 {6
89h.2 CTON:Timer0 HH#5/ € I #51%E FAL
0:7E I #3453, Timer0 1595 LL 2 A R G o] 25 188 fin
Lt a2, Timer0 AOEE7E TO 51K T B AT 39 00
89h.1~0  TMODO: Timer0 =ik £
00:8 17 5E I 2&/1 14 2% (THO) A1 5 A7 743451 2% (TLO)
01:16 {7 & i} 2/ it H 2%
10:8 {7 H Zh EHE N #5130 8% (TLO) i H i A THO FE B354
11:TLO f&— 8 A i g8/ 4as . THO /2 —AN 8 e i a1 8s, i Timerl 1) TR1 Al TFL £z,
SFR 8Ah Bit7 | Bité | Bit5 | Bit4 | Bit3 | Bit2 | Bitl | Bit0
TLO TLO
RIW RIW
Reset 0 | 0 | 0 | 0 [ 0 | 0 | 0 [ o0
8Ah.7~0  TLO:Timer0 ¥ (KK 15
SFR 8Bh Bit7 | Bité | Bit5 | Bit4 | Bit3 | Bit2 | Bitl | Bit0
TL1 TL1
R/W RIW
Reset | o | o [ o [ o | o | o | o [ o
8Bh.7~0  TL1:Timerl ¥ K515
SFR 8Ch Bit7 | Bit6é | Bits | Bit4 | Bit3 | Bit2 | Bitl | Bit0
THO THO
RIW RIW
Reset 0 | 0 | 0 | 0 [ 0 | 0 | 0 [ o0
8Ch.7~0  THO:Timer0 i i) & 715
SFR 8Dh Bit7 | Bit6é | Bit5 | Bit4 | Bit3 | Bit2 | Bitl | Bit0
TH1 TH1
R/W R/W
Reset | o | o [ o [ o | o | o | o [ o
8Dh.7~0  TH1:Timerl ¥ i) 5 75
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SFR F8h Bit 1
AUX1 T1SEL
RIW RIW
Reset 0

F8h.1 T1SEL:Timerl i1##5#:0 (CTIN = 1) FNiEH
0: P3.5(T1) 51 (8051 #xifk)
1: 1BiH4PERLL 16 (SLOWCLK/16)

E: S F 6 FH K Timer0,/ L FBEGERIL LR 1T EZ 15 .
e 2T 7K T T00 7] i) i & 1T #4015 £ .
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8.2 Timer2

Timer2 @i TCON2 ZFf7asFEAE TL2 Al TH2 [E I 83 /11H5028 2 (R AE 7 W AAEf# £ RCAP2L
A1 RCAP2H [1] Timer2 5#5/4ii 3 27 A7 a4 I i AV = 719 sk 3z il

SYSCLK/2 —»| 0
P10 (T2) —» TL2 TH2 OVERFLOW
1 X A
Slow clock/16 —» TR2 A
CT2N 20
T9SEL EXEN2———> CAPTURE/RELOAD Div 2 —|Z|
T2EX (P1.1)——] CONTROL
A A
Y Y
RCAP2L RCAP2H
Timer2 &

SFR C8h Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
T2CON TF2 EXF2 RCLK TCLK EXEN2 TR2 CT2N | CPRL2N
RIW R/W RIW RIW RIW RIW RIW RIW RIW

Reset 0 0 0 0 0 0 0 0
c8h.7 TF2:Timer2 ¥ i Fr &
2 eI AR RS 2 v i RS E L R AE RCLK=1 8§ TCLK=1. A2 #BIFEE.
C8h.6 EXF2:T2EX 7 5| B N B b &
U1 EXEN2=1, 43 3B B 42 th T2EX 51 T M A8 51t i gl 9 B o 1% 620 200 i i 13
)
c8h.5 RCLK:UART Il #h 4 il for
O: A= 1 5% 3 I Timerd 5 H 1 g B 47 3 18180 4
LA 1 B 3 IS Timer2 % HUA/E Ay H 4T 3 114250t e
C8h.4 TCLK:UART A& i} 8 fz 6 AL
04X 1 5% 3 I Timerd %6 H 1 g R 475 11 & 36 i 4
LA 1 B 3 IS Timer2 % HUA/E Ay B 4T3 11 % 2 I e
csh.3 EXEN2:T2EX 5| s g
0:T2EX 5| 2k
L:T2EX 5| i G, 4t RCLK=TCLK=0, 44l t} T2EX 5| |1 T FRIFHE A, 1X 5] A2 FR ok H 2
csh.2 TR2:Timer2 iz 47 %
0:Timer2 {£ 1k
1:Timer2 izfT
Csh.1 CT2N:Timer2 1T304/ € I 45 5B A4r
0:5€ Iy Z B X, Timer2 (%A DL 2 /> R Gei i 5 B2 38
LH A X Timer2 A TE T2 51T BV B3
C8h.0 CPRL2N:Timer2 #i #2/ 8 38 i AL

0: FEEAR L, i B EXEN2=1 24 Timer2 ¥ 88 T2EX 51 LA Ry Bk AR ) H 2l 55 %
LA AL, a5 EXEN2=1 7F T2EX 5| JHI L1 R B 7% kA% ) 4t 42
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 | Bit6é | Bit5 | Bit4 | Bit3 Bit2 | Bitl | Bit0
RCP2L RCP2L
RIW RIW
Reset 0 | 0 | 0 | 0 | 0 0 | 0 | 0
CANh.7~0 RCP2L:Timer2 /4 k5 L 775
SFR CBh Bit7 | Bité | Bits | Bit4 | Bit3 Bit2 | Bitl | Bit0
RCP2H RCP2H
RIW RIW
Reset 0 | 0 | 0 | 0 |0 0 | 0 | 0
CBh.7~0 RCP2H:Timer2 #/4i 3k it 1 = 715
SFR CCh Bit7 | Bit6é | Bit5 | Bit4 | Bit3 Bit2 | 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 | Bits | Bit4 | Bit3 Bit2 | Bitl | Bit0
TH2 TH2
RIW RIW
Reset 0 | 0 | 0 | 0 |0 0 | 0 | 0
CDh.7~0 TH2:Timer2 ¥ i = 73
SFR F8h Bit 2 Bit 1
AUX1 T2SEL | TISEL
RIW RIW RIW
Reset 0 0
F8h.2 T2SEL: Timer2 i+### 40 (CT2N =1) fAkF
0: P1.0 (T2) 5IJA1 (8051 Frifk)
1: 12rEPERLL 16 (SLOWCLK /16)
F8h.1 T1SEL: Timerl i1###:0 (CTIN=1) HAE#F

0: P3.5 (T1) M(8051 #E)
1: 12 8hFRLL 16 (SLOWCLK /16)

E STIE SN 6 FH K Timer2 FrfERERIE LS & 2 15 4 -
YE RIS ET FHKT T20 5 fikn i i B H)iEE H
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8.3 Timer3

%0 I Timer3 /ENRS JE11-50ds i = A b by . e 7= A — AN bR 47 (TF3) 248 sk DA
32768,16384,8192 1Y, 128 H T TM3PSC fi7 . Timer3 B 5 18 44 (SRC B SXT) o 44
A SXT B & FRAR I SEmf i 2 (RTC) ThRE

SFR 94h Bit 6 | | Bitl | Bit0
OPTION TM3PSC
RIW RIW
Reset | | 0 | 0

94h.1~0  TM3PSC:Timer3 1 [k 45 il ik
00: 7 iy % & 32768 18 I 4 J& 31
01: 7t % & 16384 18I 4 J& 31
10: i R 8192 184 & #A
11: iR R 128 184 JE

SFR 95h Bit0

INTFLG TF3
R/W R/W
Reset 0

95h.0 TF3:Timer3 ks &
24 Timer3 2k TM3PSC ¥ & J& W i % & .
R BAT BT R S5 R I E BTE B
WAL AT LLE FEh 3] INTFLG {E%iZir . (F 2)

K20 HAFET LIS 0 )5 INTFLG 74955 1H 5 1 A TR

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

F8h.6 CLRTM3: X B LAIG Kk Timer3, BEAFSTE T — A0 1 B shiG bR Ik i &
2E SiESpE 6 B G I TImer3 LG BERIE SR (=,

8.4 TOO R T20 %y 4

%358 B 0] DL AR SRR I 5] VR B (CMOS A% 20) AL igns 2843 . TOO & H1 TimerO %
HIBR DL 64 7242, T20 W B Timer2 fia HBR L 2 P42 P m] DL B S I 2% ) 2 88258 T R DA 1) B
O, % E TOOE M1 T20E SFR ] % HH X Loy T o

SFR A6h Bit 4 Bit0

PINMOD T20E TOOE
R/W R/W R/W
Reset 0 0

A6h.4 T20E:Timer2 {554 (T20) fii
0:4% 11 Timer2 i HiFR LA 2 i th 1 P1.0
1: 70 Timer2 Ji HBR DL 2 #r 3] P1.0

A6h.0 TOOE:Timer0 {5 5%t (T0O)
0:4% 11 “Timer0 i i B DL 647 % 31 P3.4
1:f0VF“Timer0 ¥ H BR LA 647 %t 2] P3.4
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9. UART
2ot i B @A UART, 40514 UARTL f1 UART2.

UART1 /& h5iERYT 8051 42X 1. UART , UART1 f# ffl SCON F1 SBUF HJ SFR. SCON s& %l &7 /7
2%, SBUF 25l %7 /7 4% . Bl 'S A\ 3 SBUF A T-1&4, 1M SBUF #% 52 HUR, AT SRAFHRUSCEE « F2UR
B BB B A AT A e SE AL .

UART?2 {# Ff SCON2 £l SBUF2 [1] SFR. SCON2 #2225 17 2%, SBUF2 2 ¥l a7 7 8% . F¥Esi 5 A
3| SBUF H &%, 1M1 SBUF # 152 B, A SRAGFRICEE - FUl I s AR IEE s 2 A7 4% 2 52 M
S UART2 SCHE UART B r Dhfg, (EA SZFpBE S 0 Al 2, AN SCHF Timer2 FTLZE UART

B, H—J5, X UART2, A{#iH SMOD &,

TR 5 B UART2 XU RRZ

SFR 87h Bit 7
PCON SMOD
RIW RIW
Reset 0
87h.7 SMOD:UARTL SRR 42 i o7
0:2% 1 UARTL BUR R 42 107
1: R0 YF UARTL XU A S 2 sl 7
SFR 94h Bit 7 | | |
OPTION | UART1W
RIW RIW
Reset 0 | | |
94h.7 UART1W:—%k UARTL =l iz, TXD/RXD #BA#1H P3.1 Jil
0:2% 1 —4£k UART1 #ixk
1L AYF—% UARTL B
SFR 98h Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
SCON SMO SM1 SM2 REN TB8 RB8 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: & 475 A 0k 47 0,1
00: 452 0:8 ML AN ZF A7 2% I HF R =FsyscLk /2
01: 45, 1:8 f7 UART L,y 4% e ] A
10:45 58 2:9 7 UARTL, 4 R =FgyscLk /32 Bi/64
114 3:9 f7 UARTL, P4 2 ] Ap
98h.5 SM2: 53 473t B =k A7 2
SM2 @it —4£k ff 47 5 LI L2 HLE S I Lk R . e 2 A 3,24 SM2 ¥ & in R 3|
FIEE UL EEE N O, AU R Wi AN 272 A4 . FEAR SR 1 v BR AR 20 I A B i, 2 ke b A
2. fEREK 0 h,SM2 RiA 0,
98h.4 REN:UART1 it fig
0:2% 1F3E0%
1 VRRIR
98h.3 TB8: ik 8, fEA 2 Fl 3 AR IEEE ILLL
98h.2 RB8: 1S 7 8, & 45K 2 A1 3 (IS B8 SLir, Witk SM2 = 0, 94X 1 45 17
98h.1 TIRE Wibs &
A1 4 B AR 0 28 8 A7 [0 25 SR, Bl fE H A A =0 b 2 IE AL I TR SR o A 2508 I R 2
98h.0 RIS Wrbs &

HBEF e EAE AR O 55 8 (L A4 SR, B H A SR A5 A A BURE . AU I A %
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SFR 99h Bit7 | Bit6é | Bits | Bit4 | Bit3 | Bit2 | Bitl | Bit0
SBUF SBUF
RIW RIW
Reset N I A I = B N
99h.7-0  SBUF:UARTL KIEMECEE . Ki%E NiZAL B HHE B IZ A7 B 5 B (5 #5452 40T

e

SFR 8Eh Bit 7 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
SCON2 SM REN2 TB82 RB82 TI2 RI2
R/IW R/W RIW RIW R/IW R/W R/IW
Reset 0 0 0 0 0 0

8Eh.7 SM: UART2 473 AR 3%k 4
0: #ixk 1. 8 £z UART2, U4rZm4r
1: B 3: 9 fi7 UART2, s n4r
(UART2 AXHFHER 0 /#ER 2)
8Eh.4 REN2: UART?2 Bt fdi g
0: ZE 1420k
1. ARk
8Eh.3 TB82: f&fifr 8, RIFERII 3 LM 5E 9 fif
8Eh.2 RB82: #:0fir 8, a3 UL BIMEE 9 AL
8Eh.1 TI2: Ri&F s £
ERE 1A 3 o, fEA IR TF SkiB A3 AT R B . D AUE I AT R
8Eh.0 RI2: B ks &
TEREEC LA 3 B, TR IEAL R A AR . DI R B
SFR 8Fh Bit7 | Bité | Bit5 | Bit4 | Bit3 | Bit2 | Bitl1 | Bit0
SBUF?2 SBUF?2
R/W R/IW
Reset | - | - | - [ - | - 1 - 1 - 1 -
8Fh.7~0  SBUF2: UART2 KIEFFUCEHE . KIE S NZAr B s F U M AZAL B S R (B B A2 2 57

o

FsyscLk 778 R G B AR
o 1R 0: (UART2 AR

?EZ%’%zFSYSCLK/Z

o M 13 RAEH Timerl H3h &AL
BRF %= (SMOD+1) X FsyscLi/ (32x2x (256 — TH1))

o R 1,3: WA Time2 (UART2 A3Xk)
PR =Timer2 overflow rate/16=Fgysc / (32x (65536 — RCP2H,RCP2L) )

o i 2: (UART2 AXHR)
WHFER = (SMOD+1) X Fsyscik/64

VB SiESPE 6 E G I UART BT (ERERIE SN £ (5 H
2B 2P 8 E G SETimer2 4/ # UART I 6407 #4015 5 .
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10. PWMs

Zt Fr B =ANST) 16 A7 PWM #ide PWMO, PWML A1 PWM2. PWMO~2 B A M5 f1E
k). LA PWMO BT U . PWM AT LU PWM B8R A s 2 65536 S L/ #FR
AR P . PWM BHEH AT DU R FRC XUESI#E (FRC X 2) , FRC BY Fsyscx fE A H BT 1.
5 B G SFR ] PWM # i kg 2. #iaC 1 f PWM FFis i, M=t 2 f PWM CMOS 4
W, GEZME 77

16 fiZ PWMOPRD, PWMOD #F A7 as B R AT IR A 7 5 4o ey 9l LEER T IR, (EAR 1Y
Wgilad A ES 8 Az gzt vsinl, AT LUREE J7 SN IX B B AF a i BT 12 S . REE SR EE —
K&, A TESRAT S HO R s 5 1) 5 SRR, 45 8 SLZg o X K A SR AR 7 7 BEAT H 4
. MMEZ, LG0T, AESRFH. HEEREFH, BEEREFH.

PWMOOE f7 F T-i%# PWMO [#i . w5 PWMOOE #%3 ks, Wl PWMO B s e 545 1k, &l
PWMO IETEIZ4T . PWMOCLR 17 EA M FE I TIRE. 24 PWMOCLR 7 & 1 I, ¥4 35 B - 5 PWMO,
0 PWMO IEAEIZ4T . PWMO S50 R frzs. A BLE L S PWMODH AT PWMODL 3K & £ PWMO
AR Y 16 AL RO S 16 67 PWMO 5 73 L 27 /7 25 {PWMODH, PWMODL}LFEL B, PWMO
W E S EA KB, A DO E {E S N PWMOPRDH #1 PWMOPRDL 77 /7 # K X &
PWMO JE #i. 5 XN\ PWMOD & PWMOPRD Zi {788 J5, #HER L EIMRFEIH B A X . &
PR AE 2410 HA S5 A B35 b PWMO B 3T IX S8l . PWMO~2 A — /MR A A ks i, 76 5 34
SEARI P2 AR — AN TR

PWMxDH, PWMxDL, PWMxPRDH & PWMxPRDL 7 16 £ #:/F, FEF7E = 78 MK 785 A
SEECEE, ERZGEE ISR, RINTE RIS L 16 A7/ SFR LR B A . T b N SOHE te
SFR 5. RIASEBGHE R, 16 7 PWM period B duty FI3EHE, @i RAEFERN
BB EOE, BRSO, DUk S n] BRI SA R AE A .

DATA BUS

8 8 8
4
8 8 TEMP [«
(8-bit)
8
8 8
A 4
|PWMOPRDH PWMOPRDL| | PWMODH | PWMODL |
Buffer Buffer PWMIE
8 8 8 8 8
PWMOIF
--| PERIODH | PERIODL |—- --| DUTYH | DUTYL |—- PVt\_/MOinlerrUPt
active
Current PWMO PERIOD Current PWMO0 DUTY PWMOIE
16 {16
) 4

P1[2]

FsvscLi 00 o B P1.2
FsvscLk 01 16-bit Base
FRC 10 Counter

FRCx2 11 CLR PWMOOE

2 PWMOOE
PWMOCKS
PWMOCLR

PWMO 4514
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SFR 86h Bit 7 Bit 2 Bit 1 Bit 0
INTPWM PWM2IF | PWM1IF | PWMOIF
RIW RIW RIW RIW
Reset 0 0 0
86h.2 PWM2IF:
0: BAE N 0 iHBR
1o JE B o p A 1
86h.1 PWMLIF:
0: BAE N 0 iHBR
1 JA RS R i i B
86h.0 PWMOIF:
0: BAFE N 0 iHBR
1 RS R i B
SFR 9Eh Bit 7 Bit 6 Bit 2 Bit 1 Bit 0
PWMOE | PWMLIE | PWMOIE PWM20E | PWM1O0E | PWMOOE
R/W RIW R/W RIW RIW RIW
Reset 0 0 0 0 0
9Eh.7 PWMLIE: PWM1 g
0: #:H
1 ffige GEE: PWMIE LZRE A 1 A REF=4 PWM Hlkr)
9Eh.6 PWMOIE: PWMO i fdi g
0: #:H
1 ffige GEE: PWMIE LARK A 1 A REr=4 PWM Hlk)
9Eh.2 PWM2OE:
0: 25/ 1 PWM2 iR 355 5 it 2 P1.6 51
9Eh.1 PWM1OE:
0: #4H 1: PWML i GE 4445 5t 2 P1.3 51
9Eh.0 PWMOOE:
0: #4H 1: PWMO i Ge 4415 5t 2 P1.2 51
SFR 9Fh Bit 7 Bit 2 Bit 1 Bit 0
PWMCLR| PWM2IE PWM2CLR|PWM1CLR|[PWMOCLR
R/W R/IW RIW R/IW R/IW
Reset 0 0 0 0
9Fh.7 PWM2IE: PWM2 i g
0: #4H
1 adr (EE: PWMIE LR A 1 A4 G4 PWM Hil#r)
9Fh.2 PWM2CLR:
0: PWM2 IEFEIZAT 1 PWM2 #iERR IR+
9Fh.1 PWMI1CLR:
0: PWML IEFEIELT  1: PWML #iE R I+
9Fh.0 PWMOCLR:

0: PWMO IEFEIEAT 1: PWMO #35 B AR FF
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SFR Alh Bit5 | Bit4 Bit3 | Bit2 Bitl | Bit0
PWMCON PWM2CKS PWM1CKS PWMOCKS
RIW RIW RIW RIW
Reset 1 | 0 1 | 0 1 | 0
Alh5~4 PWM2CKS:PWM2 H4his
00:FsyscLk
01:FsvyscLk
10:FRC
11:FRC X 2
Alh.3~2 PWMICKS:PWMZ1 it 4his
00:FsyscLk
01:FsyscLk
10:FRC
11:FRC X 2
Alh.1~0 PWMOCKS:PWMO 4
00:FsyscLk
01:FsyscLk
10:FRC
11:FRC x 2
SFR A%h Bit 7
INTE1 PWMIE
RIW R/W
Reset 0
A9h.6 PWMIE: PWMO0~2 s fE

0: 2%k PWMO~2 117
1: ffifE PWMO~2 i
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SFR D1h Bit7 | Bit6é | Bit5 | Bit4 | Bit3 Bit 2 Bit 1 Bit 0
PWMODH PWMODH
RIW RIW
Reset 1 | 0 | 0 | 0 | 0 0 0 0
D1h.7~0 PWMODH: PWMO 5% b 75
HfF: Y5 PWMODL, #&J5 15 PWMODH
B S5 PWMODH, #&)5 Fiis PWMODL
SFR D2h Bit7 | Bité | Bit5 | Bit4 | Bit3 Bit 2 Bit 1 Bit 0
PWMODL PWMODL
RIW RIW
Reset 0 | 0 | 0 | 0 |0 0 0 0
D2h.7~0 PWMODL: 5% LA 574
Sy: %5 PWMODL, #J5f'S PWMODH
BENG: 56 PWMODH, 4R J5 i PWMODL
SFR D3h Bit7 | Bit6é | Bit5 | Bit4 | Bit3 Bit 2 Bit 1 Bit 0
PWM1DH PWMIDH
RIW RIW
Reset 1 ] 0 | 0 | 0 |0 0 0 0
D3h.7~0 PWMI1DH: PWM1 5% b 1
HIfF: Y5 PWMIDL, 4515 PWMI1DH
BRI : 563 PWMIDH, #RJ5 i PWMI1DL
SFR D4h Bit7 | Bit6é | Bit5 | Bit4 | Bit3 Bit 2 Bit 1 Bit 0
PWM1DL PWM1DL
RIW RIW
Reset 0 | 0 | 0 | 0 | 0 0 0 0
D4h.7~0 PWMI1DL: PWM1 /578 LA 45
SIRy: %5 PWMIDL, )5S PWM1DH
BRI Jois PWMADH, #&)5FiE PWMI1DL
SFR D5h Bit7 | Bité | Bit5 | Bit4 | Bit3 Bit 2 Bit 1 Bit 0
PWM2DH PWM2DH
RIW RIW
Reset 1] 0 | 0 | 0 |0 0 0 0
D5h.7~0 PWMZ2DH: PWM2 5% bt i 1
fF: Y5 PWM2DL, #&J5HS PWM2DH
BRI Jois PWM2DH, #RJ5 Fi PWM2DL
SFR D6h Bit7 | Bit6é | Bit5 | Bit4 | Bit3 Bit 2 Bit 1 Bit 0
PWM2DL PWM2DL
RIW RIW
Reset 0 | 0 | 0 | 0 |0 0 0 0
D6h.7~0 PWMZ2DL: PWM2 575 LA 574

BIi)F: &5 PWM2DL, R/5HE PWM2DH
BF: 4oist PWM2DH, 4R )5 i PWM2DL
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SFR D9h Bit7 | Bit6é | Bit5 | Bit4 | Bit3 | Bit2 | Bitl | Bit0
PWMOPRDH PWMOPRDH
RIW RIW
Reset 1] 1 | 1 | 1 | 1 | 1 | 1 | 1

D9h.7~0 PWMOPRDH: PWMO J& B =57
BIiy: 45 PWMOPRDL, #R/51H 'S5 PWMOPRDH
BT : 453 PWMOPRDH, 4R 5 i PWMOPRDL

SFR DAh Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bitl | Bit0
PWMOPRDL| PWMOPRDL
RIW RIW
Reset 11 ] 1] 1] 1] 1] 1 | 1

DAh.7~0  PWMOPRDL: PWMO J& K=
BIF: 565 PWMOPRDL, #RJGFS PWMOPRDH
BEIRF . 4o PWMOPRDH, 4R )5 i PWMOPRDL

SFR DBh Bit7 | Bit6é | Bit5 | Bit4 | Bit3 | Bit2 | Bitl | Bit0
PWM1PRDH PWM1PRDH
RIW RIW
Reset 1 ] 1 ] 1 ] 1] 1] 1] 1 ] 1

DBh.7-0  PWM1PRDH: PWM1 J& HimE =
BIf)F: 45 PWMIPRDL, 255 PWMI1PRDH
BT : 453 PWMIPRDH, #R/5 i PWM1PRDL

SFR DCh Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bitl | Bit0
PWM1PRDL PWM1PRDL
RIW RIW
Reset 1 1] 1| 1| 1| 1] 1 | 1

DCh.7-0  PWM1PRDL: PWM1 J& {5
BF: %65 PWMIPRDL, %R E PWM1PRDH
BERF: 4o PWMLPRDH, #R)5 i PWM1PRDL

SFR DDh Bit7 | Bit6é | Bit5 | Bit4 | Bit3 | Bit2 | Bitl | Bit0
PWM2PRDH PWM2PRDH
RIW RIW
Reset 1 ] 1 ] 1 ] 1] 1] 1] 1 ] 1

DDh.7~-0 PWMZ2PRDH: PWM2 J& =T
BIFF: 565 PWM2PRDL, 4R)5 5 PWM2PRDH
B : 453 PWM2PRDH, 4R J5 iz PWM2PRDL

SFR DEh Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bitl | Bit0
PWM2PRDL PWM2PRDL
RIW RIW
Reset 11 ] 1| 1| 1| 1] 1 ] 1

DEh.7~-0 PWMZ2PRDL: PWM2 J& #ifk 3=
Bf)F: &5 PWM2PRDL, #R/5HE PWM2PRDH
B 4oik PWM2PRDH, %R)5 i PWM2PRDL
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11. ADC

ot iR T —AN 12 £ ADC BLFE 1 16 JEE R N 22 1 5 A% 45 ) A A7 g B Bl R AR 2R 12 AR
UOE I ZR A7 as A B i Z A7 4% . {1 ADC, i 2% B ADCKS f7 i H4&E 1) ADC B 8%, &
WZ/NT 1 MHz. 3R)5, % 8 ADSOC fi7 J3 5l ADC %4k 78 #3481 A ZhiE R e . #hihgs

Ja /K5 E ADIF 7,24 ADC I g, 7 772 2 — A~ 8. ADIF A7 r] LLEL S 0 #hZfieks 1 &
[K )y ADC 3830 A e 42 B 1 e =2 ADC 1438800 326 435 A1 A 455 30 0 12 3 %7 Tk 47
WEAE R —5 0, LAk ADCITK J@IE T AHT4, missmdm N\ R SR . Bl P 2 2R #7
Vss | Vee MTERIN . AT BLABLF ZANH RS ADC [ VREF: Ve fil 25V. ADCHS 5 3)|
Vg I, ADCVREFS 5 i% B 4 Ve, T HI ADC B A0

ADSOC j& %,

SYSCLK/32 —>|
SYSCLK/16 —>|

00
01 ADC Clock

SYSCLK/8 — 10
SYSCLK/4 —|11

2

ADCKS
(94h.3~2)

Write 1 to ADSOC (F8h.4)

YY

ADO
AD1

ADCHS
(AEh.7-4)

A 4

|

|

|
Analog I ; } o
Switch |

[ I

A 4

Timing Control

L » ADIF (95h.4)

A

Y

Vcc —>
2.5V —>»
Reserved —
Reserved —

ADCVREFS
(AEh.3~2)

00
01
10

11

Successive
Approximation
ADC

VREF

12 ADCDH (ABh.7~0)
—“ ADCDL (AA.7-4)

A
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11.1 ADC j&i&

12 fi1 ADC,—3t 4 16 MiliiE, 5 & ADO~AD9, AD12~AD14, Vg Ml 1/4Vec. ADC i i i i 4
TR 2 B 5 S IE RIS N 5] . BT L2 8 2 H 25 ADCHS 25 /7 #3451l o Ve A& N B3
R 1.22V. 4 ADC IHIEIRFES] Ve I, Ves Mg HBEH . Bl E SFR VBGEN = 1
URZATRE Ve LA, I AT LASRAF AR E 1) Ve HELIE

ADCHS
0000 P3.3/ADO
0001 P3.2/AD1
0010 P3.1/AD2
0011 P3.0/AD3
0100 P1.0/AD4 — ADIF
0101 P1.1/AD5

0110 P1.2/AD6 > ADPC
0111 P1.3/AD7 Analog —» ADCDH/ADCDL
1000 P1.4/AD8 Switch
1001 P1.5/AD9 Multiplexer
1010 Reserved
1011 Vge (1.22V) —
«<—— ADCHS

1100 PO0.7/AD12
1101 P0.5/AD13
1110 PO.6/AD14

1111 Y Vo™

11.2 ADC #:#pt ]

A ]S ADC B4 F 1 BT 75 S ] . 1% ADC 3 dq AN SR B AN ADC I 8 1, DL K 24
I Aol 30033 AT 30 N R S RE MR . —JE 75 32 50 > ADC I8 A B DABAT 52 Ak . 448t i)
S5 ADIF R B & e bR 152 B, 12 A A/D B2t gt in#k 3] ADCDH F1 ADCDL Z5 1745 o

50 ADC Clock Cycles

|
|
|
>
1
|

ADSOC
(F8h.4)

|
|
|
L
Y
|
|
|
|
|

End of Conversion

|
ADIF > |
(95h.4) |
|

| |

|
{ADCDH, ADCDL} _ / . . . . . )
(Abh.7-0, AAh.7~4) ADCD (n-1) ‘ 000 bitll | bit10 ) bit9 | ... } bit3 | bit2 | bitl | bit0 [ ADCD (n)

Conversion Time
24 ADC Clock Cycles

\
L >«
| \
| Signal Sample and |
| Hold |

|
|
Bl
>
|
|
|
|
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SFR 94h | Bit3 | Bit2 |
OPTION ADCKS
R/W R/W
Reset | 0 | 0 |

94h.3~2  ADCKS:ADC &4l %  #%
00:FsyscLk 132
01:FsyscLk /16
10:FsyscLk /8
11:Fsyscik /4

SFR 95h Bit 4

INTFLG ADIF
R/W R/W
Reset 0

95h.4 ADIF:ADC s &
TR H % E . S N EFh ) INTFLG 5% B ADSOC 17 Ki& R iZbr & .

ZE: S FJLIE 0 JEER INTFLG F98R, 1051 RA TR

SFR AAh Bit7 | Bité | Bit5 | Bit4
ADCDL ADCDL

RIW R

Reset - | - | - e

Aah.7~4  ADCDL: ADC ¥ {7 3~0

SFR ABh Bit7 | Bit6é | Bits | Bit4 | Bit3 | Bit2 | Bitl | Bit0
ADCDH ADCDH

RIW R

Reset - - ! - [ - [ - [ - 1 - 1 -

ABh.7~0 ADCDH:ADC #t#E 7 11~4

-
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SFR AEh Bit7 | Bit6 | Bit5 | Bit4 Bit3 | Bit2 Bit 1
CHSEL ADCHS ADCVREFS VBGEN
RIW RIW RIW RIW RIW
Reset 1 | 1 | 1 | 1 0 0 0

AEh.7~4 ADCHS: ADC if i k%
0000: ADO (P3.3)
0001: AD1 (P3.2)
0010: AD2 (P3.1)
0011: AD3 (P3.0)
0100: AD4 (P1.0)
0101: AD5 (P1.1)
0110: AD6 (P1.2)
0111: AD7 (P1.3)
1000: AD8 (P1.4)
1001: AD9 (P1.5)
1010: f#H
1011: Vg (PN &5k #E L J50)
1100: AD12 (P0.7)
1101: AD13 (P0.5)
1110: AD14 (P0.6)
1111: 1/4 Ve (PN EBIEAE AL J5)
AEh.3~2 ADCVREFS: ADC &% i [&
00: Vce
01: 2.5V
10: fRE4
11: &8
AEh.l1  VBGEN: 5@l Vpg £ g o A
0: Vg A Hias H 3 3 F F 2k
1: 58] Vee KA S B HHEEAETSHEAT, HEAEZE / FIERATEH.

JE: F/WN 227567 Bandgap L7678 1> 7 (NDCHS #1011b)

SFR F8h Bit4
AUX1 ADSOC
R/W R/W
Reset 0

F8h.4 ADSOC: 5 5l ADC #:4
W E ADSOC 155 ADC 4, ADSOC fi7:¥5 il 2F T 3 e 45 I i B . BB T LS 0 7
BriZbr o
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12. faBitzs (FTK)

fu S gt 7 — AR, TRE VAR SEEL TR A BRI . AERZBE R ERAE N, B SR 20
NI IE i AR o

PR pisE, AP MNIEMRE. BARMTETLUE 10 R E NAEEE. K SFR PXMODX #
BN 11b B0k SFR TKPINSELO~ 2 ¥ & K 10 safil filfi@ig. R & E T TKPINSELO~2,
TUJAH L 10 5 Bt ] s i@ iE,  F HoE AN 52 PXNMODX RS2 .

TKPINSEL Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
TKPINSELO| TKO7 TKO06 TKO05 TKO04 TKO03 TKO02 TKO1 TKO00
TKPINSEL1| TK15 TK14 TK13 TK12 TK11 TK10 TKO09 TKO08
TKPINSEL2 TK19 TK18 TK17 TK16

R E TKPINSELO~2 ¥ 10 & & N#iEE

TEfMFERIET, H7 0L TKPD = 0 SRFT il dtsish, SRJ54 TKSOC 75 1 LAFF A il s 4% 46,
gl TKSOC A7l LLEBhEE . B2, W% Fevsok A8, HITFIEPRAEZR, BHLFAGETG:
15 TKSOC. TKEOC = 0 #/n IE/E#HTH A, TKEOC = 1 FoRiEHse i, IF H s it $ss
RAFf#EE XRAM W, 78 TKEOC = 1 2 J5, P W Zi&5FE 2/ 50 us A REdHT F— k¥, (HAE,
WH TKRERUN =1, NPELaG et dnfuds, LT F Nk E#R E TKSOC, /b3 TKTMR
AT LA 0 TKDATA LU B 2 48 44

FTK BA NN E NS HHAR BN KEY 178, WE TKCHS = 17h I aa 4l URE A 6
S A (TKCAP) [MAHEEHE . BTN ERSEAZKEFILEm, B+
R AERA . WE TKRFIMP, o] DLES A6 3 5058 s s s AR . X Al R
BT EPIERE .

ITRIM & fd850 18 2% R o ) 7 738 . E000h.6~0 & TKOO Z % /1 Ef#if. E001h.6~0
= TKO1 ZH L. E017h.6~0 & TKCAP (TK23) ZH ML, FH A v LMER ITRIM
AR ) ik B TE SR A AR AR 225 HL R

< DATA BUS >
\
E000h
ITRIM =100
TKCHS > XRAM >
(ITRIM) TKDAT A
) TKPD ———> >
EOLF! XRAM
TKSOC > Touch Key (TKDATA)
» Module ———» TKEOC
TKRERUN TKPINSEL0~2 = | S TKIF
TKIVCS
TKOFESET ATKCHO0~2 + E13Fh
ATKMODE >
TKFIMP
JMPVAL = g (22 @ Internal
SPREAD g g e g gJiapainS,
TKTMRH,TKTMRL = - '—I

FTK 41
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SFR ATKCH0~2 HF#geHiifiliimiE, I+ B an st 20 Eis| . Ak AMEALH
fEEAL. 1R ATKMODE = 0, Ul TK % Al A4 21 4™l , TKO0 ~ TK19 fil TKCAP(TK23),
A BIEFM—R. WHE ATKMODE =1, I TK fx2 7] LLFH 16 /NMEiE, AN EEFHP IR
1 ATKMODE = 2, | TK fix % 7] LAF# 8 ANidiE , R diE g4 4 . W ATKMODE = 3,
M| TK 2 0 AFAHE 4 NlEiE, @B 8 K.

[Ef| Rl

%1 ATKMODE =0, 93 TK16/TK14/TK08/TK07/TK06/TK02

= TKPINSEL2=0000_0001, TKPINSEL1=0100_0001, TKPINSEL0=1100 0100
= ATKCH2=0000 0001, ATKCH1=0100_0001, ATKCH0=1100 0100

= TKCHS=0x02 (#& & % — Ml iH)

FHEE XRAM H [ il fR 550 (RS G T

XRAM
E100h, TKOO DATAL
E101h, TKOO DATAH
E102h, TKO1 DATAL
E103h TKO1 DATAH

E126h, TK19 DATAL
E127h TK19 DATAH

E12Eh TK23 DATAL
E12Fh| TK23 DATAH

E13Fh

b A SE B ON 14 28, 4308 DATAH 61475 DATAL 847, DATAH/L 4 754k HE 152
0, A RefSRIIEMN 14 s BRI FET OATAL), BEEREFT (DATAH)
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%A1 ATKMODE =1, i TK16/TK14/TK08/TK07/TK06/TK02

= TKPINSEL2=0000 0001, TKPINSEL1=0100 0001, TKPINSEL0=1100 0100
= ATKCH2=0000_ 0001, ATKCH1=0100 0001, ATKCH0=1100_0100

= TKCHS=0x02 (& % & — 14 iH1H)

FAHAE XRAM 1 (iS5t i HES 2 T

XRAM
E100h TKO02 1% DATAL
E101h TKO02 1% DATAH
E102h TKO02 2" DATAL
E103h TKO02 2" DATAH
E104h TKO06 1% DATAL
E105h TKO06 1% DATAH
E106h TKO06 2" DATAL
E107h TKO06 2" DATAH

E114h TK16 1% DATAL
E115h TK16 1% DATAH
E116h TK16 2" DATAL
E117hl TK16 2" DATAH

E13Fh

B 4 SRON 14 1 8, Ay DATAH 6175 DATAL 8147, DATAH/L 754 I 152
0, A RefSRIIEMN 14 s BAERKFET OATAL), BEEREFT (DATAH)
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%A1F ATKMODE =2, i TK16/TK14/TK08/TK07/TK06/TK02

= TKPINSEL2=0000 0001, TKPINSEL1=0100 0001, TKPINSEL0=1100 0100
= ATKCH2=0000_ 0001, ATKCH1=0100 0001, ATKCH0=1100_0100

= TKCHS=0x02 (fi & & — M H1H1HE)

FHEE XRAM A [ Al SR 508 (RS G T

XRAM
E100h TKO02 1% DATAL
E101h TKO02 1% DATAH
E102h TK02 2" DATAL
E103h TKO02 2" DATAH
E104h TKO02 3™ DATAL
E105h TKO02 3™ DATAH
E106h TKO02 4™ DATAL
E107hl TKO02 4™ DATAH
E108h TKO06 1% DATAL
E109h TKO06 1% DATAH
E10Ah TKO06 2™ DATAL
E10Bh| TKO06 2" DATAH
E10Ch| TKO06 3™ DATAL
E10Dh TKO06 3™ DATAH
E10Eh TKO06 4™ DATAL
E10Fh TKO06 4" DATAH

E128h TK16 1% DATAL
E129h TK16 1% DATAH
E12Ah TK16 2™ DATAL
E12Bh| TK16 2" DATAH
E12Ch| TK16 3™ DATAL
E12Dh TK16 3 DATAH
E12Eh TK16 4™ DATAL
E12Fh TK16 4™ DATAH

E13Fh

b A SE N 14 28, 438 DATAH 6475 DATAL 8147, DATAH/L 4 754k HE 152
0, A RefSRIIEMN 14 s BAERKFET OATAL), BEEREFT (DATAH)

e -
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%1 ATKMODE =3, #34#i TK08/TK07/TK06/TK02

= TKPINSEL2=0000_0000, TKPINSEL1=0000_0001, TKPINSEL0=1100_0100
= ATKCH2=0000_ 0000, ATKCH1=0000 0001, ATKCH0=1100_0100

= TKCHS=0x02 (fi & & — M H1H1HE)

FHEE XRAM A [ Al SR 508 (RS G T

XRAM
E100h TKO02 1% DATAL
E101h TKO02 1% DATAH
E102h TKO02 2" DATAL
E103h TKO02 2" DATAH
E104h TKO02 3 DATAL
E105h TKO02 3 DATAH
E106h TKO02 4™ DATAL
E107hl TKO02 4™ DATAH
E108h TKO02 5" DATAL
E109h TKO02 5" DATAH
E10Ah TKO02 6™ DATAL
E10Bh| TK02 6™ DATAH
E10Ch| TKO02 7" DATAL
E10Dh TKO02 7" DATAH
E10Eh TKO02 8™ DATAL
E10Fh TKO02 8™ DATAH

E130h TKO08 1% DATAL
E131h| TKO08 1% DATAH
E132h TKO08 2" DATAL
E133h TKO08 2" DATAH
E134h TKO08 3™ DATAL
E135h TKO08 3™ DATAH
E136h TKO08 4™ DATAL
E137h TKO08 4™ DATAH
E138h TKO08 5" DATAL
E139h TKO08 5" DATAH
E13Ah TKO08 6™ DATAL
E13Bh| TK08 6™ DATAH
E13Ch| TKO08 7" DATAL
E13Dh TKO08 7" DATAH
E13Eh TKO08 8™ DATAL
E13Fh TKO08 8" DATAH

b A SE BN 14 G2 8, 4378 DATAH 6475 DATAL 8147, DATAH/L 4 754k BRI 152
0, A RefSRIIEMN 14 s BAERKFET OATAL), BEEREFT DATAH)
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SFR 95h Bit5
INTFLG TKIF
RIW RIW
Reset 0
95h.5 TKIF: flifsagd b s &

IR Foysor AT, TUIAE fih 455 42 Bl A 46 45 ROmsh il ok A 40 B o K18 DFh "5 N INTFLG B0k
TKSOC % & 1 LLE R iZirE .

SFR ADh Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bitl | Bit0
TKCON TKPD | TKEOC |TKRERUN| TKIVCS | TKXCAP [TKOFFSET ATKMODE
RIW RIW R RIW RIW RIW RIW RIW
Reset 1 1 0 0 0 0 0 | 0

ADh.7  TKPD: filf4 I
0: fuh#iee s A
1: fih g as
ADh.6  TKEOC: fil i Hutr L4 A, 7F TKSOC =1 2 ji TKEOC fJfg¢f5 3uS LR, Kk F/W
WIS B (I (B A BRIz bR
0: FIRIELEHAT ¥
10 RN TERR
ADh5  TKRERUN: filifif 0B ¥ 52, Jofs EHikE TKSOC B n] H T 5 2 fil i i 4 45 .
0: BBhEEEEA. B RALBIHE BT AT —Ik TKSOC
1. AZhEFFEM. TKSOC $AT—XkJG, Ml Bl % 83 45 m Jo 7 B 3T TKSOC
ADh.4  TKIVCS: filfsd 5/ i R ik
0: VCHG=2.8V; VINT=1.4V
1: VCHG=3.6V; VINT=1.8V
ADh.3  TKXCAP: fil i 5l 4h s i 25 2 i 5
0: 25 FH s S A0 L 25 4
10 J5 F f B A0 0 Fe 2 28
ADh.2  TKOFFSET: JEfafiifih s R A
0: HFZF| Vs
1 EEBISR b, EHE] Vss @ EOC
ADh.1~0 ATKMODE: filifsif i =X

00: fibFREEAR ik, REAVEIEHM 1K,
01: fbFRB Rk, RRAMEIEH M 2 K,
10: filfSs b s vk, REANIEIESHE 4 1K,
11: fldfSs b s vk, RN IEIE S 8 X,

% 21 AMihiisiE
% 16 s iE
% 8 Ml iEiE
RZ% 4 fihd s TE

ERE: AR AP IR RN EZEE, HIESHE 6 1.

DS-TM52eF1375A 75D_S

80 Rev 0.93, 2024/5/xx



o

c.“) —+-3E TM52eF1375A/75D #i#s+5
SFR B4h Bit7 | Bité | Bit5 | Bit4 | Bit3 | Bit2 | Bitl | Bit0
TKTMRL TKTMRL
RIW RIW
Reset 1 | 1 | 1 | 1 | 1 | 1 | 1 | 1
B4h.7~0 TKTMRL: fil e AL 7~0 1% .
00: #jH FF: kK
SFR B5h Bit 7 Bit6 | Bit5 Bit 4 Bit3 | Bit2 | Bitl | Bit0
TKCON2 | TKFIMP JMPVAL SPREAD TKTMRH
RIW RIW RIW RIW RIW
Reset | o [ o | o | o | o | o [ o [ o
B5h.7 TKFIMP: P 350 il B i 56 |5 50 18 28 3 T
0: %%
1 JaH
B5h.6~5 JMPVAL : filt g S i, AL TKRIMP = 0 H1a] A
00 =AlH Ak, 11 =ARKm
B5h.4 TKFIMP: P 3 fi 5B B i 503 [ ) 14 8 ik 10
0: £
1. JHH
B5h.3~0 TKTMRH: flss4T4# K5 11~8 177,
0000: fp%H 1111: K
SFR F8h Bit 5
AUX1 TKSOC
RIW RIW
Reset 0
F8h.5 TKSOC: filifsf i ¥ T 4

BCE VLN R b B e 4 . W R FeyscL B BB, ALK AR AF15 Bk

Zhr.

o BT LAF 035 Rk
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SFR A7h Bit4 | Bit3 | Bit2 | Bitl | Bit0
TKCHS TKCHS

RIW RIW
Reset 1 | 1 | 1 | 1 | 1

ATh.4~0 TKCHS: fili 28 iE i e %
00000: TKO (P3.3)
00001: TK1 (P3.2)
00010: TK2 (P3.1)
00011: TK3 (P3.0)
00100: TK4 (P1.0)
00101: TK5 (P1.1)
00110: TK6 (P1.2)
00111: TK7 (P1.3)
01000: TKS8 (P1.4)
01001: TK9 (P1.6)
01010: TK10 (P1.7)
01011: TK11 (P3.6)
01100: TK12 (P3.5)
01101: TK13 (P3.4)
01110: TK14 (P1.5)
01111: TK15 (P3.7)
10000: TK16 (P0.3)
10001: TK17 (P0.5)
10010: TK18 (P0.6)
10011: TK19 (P0.7)
10111: TKCAP W5 s 25l 1E
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SFR C1h Bit7 | Bité | Bit5 | Bit4 | Bit3 | Bit2 | Bitl | Bit0
TKPINSELQO TKPINSELO
RIW RIW
Reset 0 | 0 | 0 | 0 | 0 | 0 | 0 | 0
C1lh.7 TKO7 5| Bl & My fufsibetidiE . 0: 25H 1. JAH
C1h.6 TKO06 %Iﬂﬂfﬁ?yﬁé%ﬁ&ﬁnﬁ: 0: 22/ 1: BH
C1h5 TKOS 5| B[ & My fufsibetidiiE . 0: 25H 1. JAH
Cilh.4 TKO04 %Iﬂﬂz”ﬁ?yﬁg@%%’éﬁﬁiﬁ 0: 22/ 1: BH
C1h.3 TKO3 5| JI[F & My fufibetidiE: 0: 25H 1. JAH
C1h.2 TKO2 5| JIlF & My fubfsibetidiE: 0: 25H 1. JAH
Cilh.l TKOL 5| B[ & My fubibetidisE: 0: 25H 1. JAH
C1h.0 TKOO 5| B & Jyfuh bt . 0: Z5H 1. JAH
SFR C2h Bit7 | Bité | Bit5 | Bit4 | Bit3 | Bit2 | Bitl | Bit0
TKPINSEL]] TKPINSEL1
RIW RIW
Resset | o | o [ o | o | o [ o | o | o
C2h.7 TK15 5| I 2 v fib BEsdEsE: 0. 25 1. A
C2h.6 TK14 5| I oy finBismiE. 0. 25/ 1. A H
C2h5 TK13 5] I 2 v fi BEsdidEiE: 0. 25 1. JHH
C2h.4 TK12 5| I e i ismiE. 0. 25/ 1. A
C2h.3 TK1L 5| oy i BismiE. 0. 25M 1. A
C2h.2 TK10 5| I 2 v fi BEsdiaEsE: 0. 25/ 1. A
C2h.1 TKO9 5| B & i SisdimiE. 0. 25 1. JAH
C2h.0 TKO8 5| Il & i isdimiE . 0. 25 1. JAH
SFR C3h Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bitl | Bit0
TKPINSEL2) TKPINSEL?
RIW RIW
Reset | o | o | o [ o | o [ o | o [ o
C3h7~4  {iwg
C3h.3 TK19 5| M e im0 280 1. J3 M
C3h.2 TK18 5| I e b im0 280 1. J3 M
C3h.1 TKL7 5| im0 280 1. J3 M
C3h.0 TK16 5| I h i BisdimiE. 0. 25/ 1. 3 M
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SFR C5h Bit7 | Bité | Bit5 | Bit4 | Bit3 | Bit2 | Bitl | Bit0
ATKCHO ATKCHO
R/W R/W
Reset 0 | 0 | 0 | 0 | 0 | 0 | 0 | 0
C5h.7 TKO7 Hf/E M 0: 25 1. HH
C5h.6 TKO6 H#fi/sH: 0: ZEH 1: J5H
C5h.5 TKO5 H#fi/EH: 0: 22 1: 5 H
Cs5h.4 TKO4 HH/E H: 0. 25 1. o H
C5h.3 TKO3 =i/ H: 0: ZEH 1. 5 H
C5h.2 TKO2 Hf/E H: 0: 25 1. JHH
C5h.1 TKOL HH/EH: 0. 25 1. JHH
C5h.0 TKOO =i/ H: 0: ZEH 1. 5 H
SFR C6h Bit7 | Bité | Bit5 | Bit4 | Bit3 | Bit2 | Bitl | Bit0
ATKCH1 ATKCH1
R/W R/W
Resset | o | o | o [ o | o | o [ o | o
C6h.7 TK15 H#ijE H: 0: 22 1. BH
C6h.6 TK14 HHiEH: 0: ZH 1. JFH
C6h.5 TKI3 H#ija M 0: 22H 1. BH
C6h.4 TK12 H#EEA: 0. 22H 1. BH
C6h.3 TK11 HHEH: 0: ZH 1. JFH
C6h.2 TK10 ###ij5 H: 0: 22H 1. BH
C6h.1 TKO9 H1##ija H: 0: #EH 1. HH
C6h.0 TKO8 H1##ija H: 0: #EH 1: HH
SFR C7h Bit7 | Bité | Bits | Bit4 | Bit3 | Bit2 | Bitl [ Bit0
ATKCH?2 ATKCH?2
R/W RIW
Reset | o [ o [ o [ o | o | o | o [ o
C7h.7 TKCAP (TK23) Wi#izHmssisiEafifiag: 0. 250 1. BHH
C7h6~4 {3¥4
C7h.3 TK19 Ffi/EH: 0: 25H 1. BH
C7h.2 TK18 HAfijEH: 0: 25 1. BH
C7h.1 TKL17 H%iEH: 0: ZH 1. 3
C7h.0 TK16 H#EA: 0: 2£H 1. BH
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13. BB LCD IX3h 2%

O SR A HI I TR RS LCD. e RERSIE T 8 NSt (COM) il 18 ANE: (SEG) IR
5 144 /S (KD ) LCD Hitk. P0.0~P0.7 T A5 COMO~COM7, HAth5| 1A T B 5] .
24 P0.0~P0.7 [f] POLOE = 1 i}, COMO~COM7 ReMIksN 12 . &% FE.

vee
RPU =25 KQ %
¢ o\o & PO.n
RpD =25 KQ %
POLOE.n

LCD COMO0-~7 Circuit

£ COM 5 Jil_t- Ay 4 AR A B SRR AR AR AT LRI SR 37 LCD Wit . NEIRR 7 —4 LCD

HEZE

POLOE.O

POLOE.1

POLOE.2

POLOE.3

PO[3:0] 1111b 0000b

COMO (P0.0) 112 Ve

COM1 (PO.1)

COM2 (P0.2)

COM3 (P0.3)

WA HIE LCD COMO~3 3%
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i

1/4 5251172 fr B s vk

€93S
¢93s
193S
093S

COMO

comM1

CoM2

COM3

Vss

VSS

-~ Ve

Vee

SEGO ---{--f---==-f--{--f-----}-- 1+t -1 12 Vee

SEGL -----f-----f-p-- b 12 Ve

COMO-SEGO -~ f----—-f-{-- -} f - f - Vs

COMO-SEG1 ---

inininh Sabebe e A e e |

| Bit6 | Bit5 | Bit4 | Bit3 [ Bit2 | Bitl | Bit0
POLOE

Bit 7

R/W

SFR 92h

POLOE

R/W
Reset
92h.7~0

POLOE: P0.7~P0.0 LCD 1/2 1w & %t 5 g4z 41

99
Riing
tk &
S
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14. LED #=#48/ K34

ZARERL AT DARC B AP IR Bh A 20 LED 1F k394550 (BiD) 1 LED 555 54520 (DMX) o J8 I 25 47 2 fic
B, CALFR SR MR

14.1 LED IExk#A#E (BID)

2 LED BiD #Ex0F AR R B ) 51 BIEE, o] DLRS) b Se iR A A 2 1 LED {5 % . 7EUEAR R
T, E&Zieft 10 N5 (LEDCO~C3, LEDS0~S5) kIKZ) 48 MG Z M LED #idk. Frf 10
NG| B A B E e WA, W] EEIREN LED. 1% LED #5888 9 i 10 5 i34t 3 41 8 2=
BEWAT . AT R A E S R AARES LED NER, 20 7 feft 7R i [alda ). 7EFEIX I [a) B
W, BES| B  H AE E RS S, AR BN E 5. EIFMR LED 134, R 5% E LEDEN.
SRIG, REAER A shiE s 5] . B nl i@t % E LEDHOLD i 2 1= Ih ke .

LEDHOLD LEDBRTM
(B1h.3) (B2h.7)
l l LRAM
2
LEDEN (B1h.7~6) Ar» 4—,
LEDBRIT (B1h.2~0) A;» LED Control L » LEDCO (P0.0)
LEDBRITL (B2h.2~0) > Logic > C‘é'\"':"ol'\‘ L » LEDC1 (P0.1)
ontro
LEDBRIT2 (B2h.6~4) A’sr» Logic [ LEDC2(P0.2)
T 5 LEDC3 (P0.3)
/64
FRC —| Clock > 01 — LEDS1 (P3.6)
STPFCK—9 Divider 116 »{ 10 SEC%mrEO'T‘T > LEDS2 (P3.7)
(D8h.3) /8 4|11 Logic |[—> LEDS3(P3.4)
, L » LEDS4 (P2.0)
L » LEDS5 (P2.1)
LEDPSC
(B1h.5~4)
LEDEN | 57t FEREE R R RIREN B 3R
0 Disable - -

1 1/8 4COM x 4SEG 32 (4x4x2)

2 1/9 4COM x 5SEG 40 (4x5x2)

3 1/10 | 4COM x 6SEG 48 (4x6x2)

- .
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LRAM | gt 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
Addr.

C800h |SEG3-COMO+|SEG2-COMO+|SEG1-COMO+|SEG0-COMO+|COMO-SEG3+|COMO0-SEG2+|COMO-SEG1+|COMO-SEGO+
C801h |SEG3-COM1+|SEG2-COM1+|SEG1-COM1+|SEG0-COM1+|COM1-SEG3+|COM1-SEG2+|COM1-SEG1+|COM1-SEGO+
C802h |SEG3-COM2+|SEG2-COM2+|SEG1-COM2+|SEG0-COM2+|COM2-SEG3+|COM2-SEG2+|COM2-SEG1+|COM2-SEGO+
C803h |SEG3-COM3+|SEG2-COM3+|SEG1-COM3+|SEG0-COM3+|COM3-SEG3+|COM3-SEG2+|COM3-SEG1+|COM3-SEGO+
C804h |COM3-SEG5+|COM3-SEG4+|COM2-SEG5+|COM2-SEG4+|COM1-SEG5+|COM1-SEG4+|COMO-SEG5+|COMO-SEG4+
C805h |SEG5-COM3+|SEG5-COM2+|SEG5-COM1+|SEG5-COMO+|SEG4-COM3+|SEG4-COM2+|SEG4-COM1+|SEG4-COMO+
LRAM [ git 7 Bit 6 Bit5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
Addr.
C800h 7 6 5 4 3 2 1 0
C801h 15 14 13 12 11 10 9 8
C802h 23 22 21 20 19 18 17 16
C803h 31 30 29 28 27 26 25 24
C804h 39 38 37 36 35 34 33 32
C805h 47 46 45 44 43 42 41 40
LED ERFAKAIT M LRAM B/ REER
LEDCO ------ ;
44 40 7 6 5 4 3 2 1 0/\: 3 33
LEDC1 L » * » » * * * * * *
45 4 15 14 13 12 11 10 9 8/\ é 35
3 p: 3 3 3 b o [ q q [ q
LEDC2 L * * L * * L * * *— *
46 2 3 ) 21 20 19 18 17 16/\! é 37
] b, ) J > > < q < q q q
LEDC3 . » . . » . . . . *- *
47 3 31 30 2 28 27 2% b 24/\i % 39
» b > > > < q < < ;1 q
LEDSO
LEDS1
LEDS2
LEDS3
LEDS4
LEDS5

LED 4COM x 6SEG IE RIS NG & S

YE: LED /5247 0~31, 40~47 /97 /2 /1 LEDBRIT (B1h.2~0) £ #/.
LED #7132, 34, 36, 38 /77/%H/ LEDBRITL (B2h.2~0) /.
LED /%733, 35, 37, 39 /J7=/%H/ LEDBRIT2 (B2h.6~4) /.
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M : 4COM x 4SEG (1/8 25 H)

COMO COM1 COM2 COM3

020 1020 (020 |02

0 {020, 1020, (120

| | | |
SEGO  SEGL  SEG2  SEG3

54— FrameO :E: Framel —»i
€ > I I P P > > '
| COMO- , COMI-, COM2- | COMS3- | SEGO-, SEGI-, SEG2-, SEG3-i
________ I e e} T T T roo T cC
como L. ' : : |1U1U1L11 Lo~ Hi-Z
! L . . R pomcsomoes — Vss
e T T R R T === Ve
: L 2
i L HE A po-soosoe- - Vss
:r e Ty Mt et o o s
: do- L —0 J 1 L0 . iz
R e e Vi
boooooooe- R nnk SRS Y/
comz L1 ' ' N o Tl o Tal S
————— i S SN N VIS
----- | : T Ve
SEGO —IJ----l---J-iJ---J'---J-d---J'---J-i-'---l ------------ : : . --]-' Hi-Z

© Example:
MOV DPTR,#0C800h ; LEDRAMO
MOV A#OFFh
MOVX @DPTR, A ; C800h = FFh
MOV LEDCON,#056h ; LED duty = 1/8

; LEDPSC = FRC/32
; Brightness=6
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14.2 LED A5EREEF (DMX)

U LEDMTEN = 1, NPK S H LED SRR, LED mdE R 2B 8 * 8 sidHpsE. XM LEDO
~LEDS ¥ 1, £ AL E 8x8 =56 1~ LED Mit47IKzN, LED fIX AL BAE NIEM 8 * 8 sl
Hbric ik, XRAM A R e B B T BB AR S HBEE IR AS (1 R 558, 0 RARAER) . X
FFZ2 1k 64 471 LED 3285, {HH LEDCON3 £ S 4*5, 5*6, 6*7. 7*85k8*8,
N F) LED M fRFF A, wlLLUER LCDBRIT2 % LED 5%, WHE AN 1111b K, E&m
S, Ak, LEDBRITM H T E AL AL, 4 LEDBRITM =0 B, AJ DASRISFE 4711 2
IS, 4 LEDBRITM = 1 B, ] DISRIS S AP R R . LED SRR SEG 55t A
XA A [E], i pk LED BN, JRnlidit % B LEDHOLD $E 4 B 15 TRk .

KRAM | mit7 | Bit6 | Bits | Bit4 | Bit3 | Bit2 | Bitl | Bit0
Addr.

C800h 7 5 5 2 3 2 1 0
C801h 15 14 13 12 11 10 9 8
C802h 23 2 21 20 19 18 17 16
C803h 31 30 29 28 27 26 25 24
C804h 39 38 37 36 35 34 33 2
C805h 47 46 45 44 43 42 41 40
C806h 55 54 53 52 51 50 29 18
C807h 63 62 61 60 59 58 57 56

LED mAEREBR AN B BB E R

byl

* * L LED1

w

LED2

9

LED3

w
=
N

7

LED4

LEDS

picalalcalialualvalce
e | R o e e e ey
e i 1 | 1R 19 1o o oy
e e e e | e R e
e e e e | R e
e e e e e e
e e e R e P

S Ot e taea et

B

4

A g

LED6

ES

1

N
©

LED7

oy
o
)
[N
Ul
~

* * * LED8

LED 8*8 rjEFEX MR R M

JE: LED &7 5 0~63 /JZ/% 17 LEDBRIT2 (B2h.6~4) /77
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| LEDI 7*8 ﬁ%ﬁ[ﬂ;ﬁrﬁ@?ﬁ o

ST

-~ o | o 1 —— LED1
SLLE

] .
LI el

.
HHEF

i * ' ' * ® 2 . LED4
HEIFH

f ' . ® * * ® LEDS

! LED6

LED 6*7 rjEFEN BB R K
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LLL

LED1

Z %13 2
p

l—%
Calvaicalye
| e e

LED2

i
(i
7

Z§ 29 8 27 26 25 24
] ]

° LED4

2& 36 35 34 33 32

]
LEDS
LED 5*6 B FEXT PR E =

LEDO
LED1
LED2
LED3
LED4

LED 4*5 pAEREX MR R
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SFR B1h Bit7 | Bit6 Bit5 | Bit4 Bit 3 Bit2 | Bit1 | Bit0
LEDCON LEDEN LEDPSC LEDHOLD LEDBRIT

RIW R/W RIW RIW RIW
Reset | 0 | 0 o | o [ o | 1 | 1 | 1
B1h.7~6 LEDEN: LED IE ek {di e & 4 th k%
00: LED 1E Je 47945 505K 4]
01: LED 1/8 5 %5 Lt (4COM x 4SEG)
10: LED 1/95% tt (4COM x 5SEG)
11: LED 1/10 5 %5t (4COM x 6SEG)
B1h.5~4 LEDPSC: LED 40 i 70 45 85 % £
00: LEDH#hik#FRCERELL64
01: LEDH#hik#FRCERELA32
10: LEDH%{ik#EFRCER 16
11: LEDH %Pk #FRCFR L8
B1h.3 LEHOLD: LED # %16k
0: B LAZ1TLEDHIH
1: 1% LED H##, FrE LED 5| JUIREEIA Hi-Z
B1h.2~0 LEDBRIT:
LED IExHAtK: LED %5 0~31, 40~47 s/t
000: 2% 0 (FM&)
111 %52 7 (i)
SFR B2h Bit 7 Bit6 | Bit5 | Bit4 Bit2 | Bit1 | Bito0
LEDCON2 [LEDBRITM LEDBRIT2 LEDBRIT1
R/W RIW RIW R/IW
Reset | o [ 1 | 1 [ 1 1 | 1 ] 1
B2h.7 LEDBRITM: 25 15 2047 il

0: ¥5)se R
10 SEREHg AR
B2h.6~4 LEDBRIT2:
LED iE/x#45E:0: LED {53 ri 33, 35, 37, 39 /sl
LED AR : LED {25 55 0~63 52/ 45
000: %54 0 (HMEH))

111: 55 7 (saif)

B2h.2~0 LEDBRITI:
LED IEJe##s: LED % 32. 34. 36. 38 5/Ei=fl
000: %44 0 (M)

111: 45207 (BsEH))

-
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SFR B3h Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
LEDCON3|LEDMTEN| LEDSEN | LED7EN | LED6EN | LED5EN | LED4EN | LED3EN | LED2EN

RIW R/W R/W RIW RIW RIW RIW RIW RIW
Reset 0 0 0 0 0 0 0 0
B3h.7 LEDMTEN: LED s5% Ff A fig
0: LED s PR SC 1A
1: LED misEResi (g H LEDO, LED1 ffif
B3h.6  LEDSEN: LED xisf 46X 51 sk g 11
0: LEDS8 <14
1: LEDS f#i fig
B3h.5 LED7EN: LED B2 2 5| BRI A 42 il
0: LED7 %4
1: LED7 f#ifig
B3h.4 LEDGEN: LED s B8 2 5| IR f 42 il
0: LED6 %4
1: LED6 {# R
B3h.3 LEDSEN: LED 540 FEASE 20 5| BRI G 425 il
0: LED5 <[4
1: LED5 {# 4
B3h.2 LEDA4EN: LED s B8 2 5| iR A 42 il
0: LED4 <[4
1: LED4 {# R
B3h.1 LED3EN: LED iR 2 5| R a4 il
0: LED3 4]
1: LED3 {# 4
B3h.0 LED2EN: LED 540 FEASE 0 5| BRI G 425 il
0: LED2 %4
1: LED2 fiifiE
SFR D8h Bit 3 |
CLKCON STPFCK
RIW RIW
Reset 0 |
D8h.3 STPFCK: &E N 1 K5 Ib P i b LATE 8 = WA =0 R i AT 9 RE . 107 R e I2 i~

B
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15. B AT E & O (SPD
AT AR ST (SPI) i HBENS 4 X0 T, [F]25 AT MCU R 41 13 88 2 (8] R R AT 38 AE o AN i 44 mT LA
2 H'E M MCU,ADC A& 32 5l N g As 2. SPI iz/TFE ik RGN eh bR DL = 2 I el R, )ik
A DL HCIR bR &, BE B E v g h 2k . FEE R T SPI RGHER .

SPI B I Th e AL FE -
o T EU MR AHEE
o 3Zkak 4 LB IRME
o XU T#E
o N AR IFE T R R
o HFIZZMIX
o R AT I AR AL AN P 25 T
o MSB fltstEL LSB M 4: 50 vl ik
DATA BUS
< y Y >
> » DO
SPDAT Data «—>» MOSI (P3.5)
Path
\ 4 Control «—> MISO (P1.7)
Shift Register & < DI
7 6 5 4 3 2 1 0 < T
Pin
LSBF Control
(BCh.2) Logic
Receive Buffer Register
Fovsck /2 —— o8 l«—> SCK (P3.6)
Fsysck /4 —» 01 Clock » SCK_M «—— SS (P3.4)
Fsvscik /8 —» 10 Control |« SCK_S
FsvscLk / 16 — 1
SPEN (BCh.7) —T ™1
2 MSTR (BCh.6) —
SPCR CPOL (BCh.5)
(BCh.1~0) CPHA (BCh.4)
SPI Function Pin PxMODx| . XN Pin State
SFR data
TR, MISO 1 1 [SPI #¥EH N
F A, SCK, MOSI 2 X [SPI B8/ das . (CMOS #EH)
MR, MISO 2 X [SPI ##fa . (CMOS #E4)
MEET, SCK, MOSI 1 1 [SPI b/ dEs N
SS 1 1 SPI it ik £
SPI ¥ DR E

DS-TM52eF1375A_75D
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SPI 8 FHEFIPUAME S BB W R o MOSI 5 52 34 4 B A 5N . %155 224 SPI T1E
76 AR % L SPL A T M TR NN . MISO 155 52 M 45 % R = B8 %N . 24 SPI
TARLE F RN N SPI AL T MR M . B @ W B LSBF A bk 5& 10 S 4% 4 e e or
(MSB) B fli iz (LSB) » SCK {552 F= s a5 [t A N B4 o &R KR FED B &M
# 1) MOSI 1 MISO £k %idf . SPIfE EAR T4 AL 8 Fh I g fE (OIS PR 1) SCK {55 . SS %
RARHEPA R MNUERE S| . T7E 4 RMB R 125 5 BABET (SS = 1) Iy ¥ Zms . 47
SPCON ] SSDIS ¥ B i, 7E E ML SS #R2 4 2 . 78 MBL AT SSDIS #7152, 24 SS M1
B P, SPI A 30847« 152 8 BT TR Rl — I B A — AN s & 2 sk 38, DU et MISO 28 k4=
MR, FEF BRI SSDIS 75,2 SS AMIKHF /£ SPSTA Hf) MODF & #¢ix & . X T2 HEE
HE 0 fERE SS 48, LA S MOSI A1 SCK 4 2 /4> 114 % Bk 5 .

FEK

SPI @ iL % E SPCON H ] MSTR £z L TAETE F3iia. B IGMEZE Sl BdE S 2] SPDAT. Wi
SPBSY {1 bk, B a1 4l i B BIRE AL F5 A7 4%, IR T 4642 U B MOSI 2k L. 7F [ I, B I MISO 2k
FENMBE o L4t I 7E SPSTA H ) SPIF 748 Ayt i B, IS i B0 9 5 N B U B b 2,
4 SPSTA Hf) RCVBF ALt B . T B 1t 45 1F, A LA N — AN 3 N AL A7 28 2 1l
il SPDAT. 4%di 5 N\ SPDAT B SPBSY f7:Kf 24 15 & LAIFis£1%, FE7E E a0 28 )\ 4
SCK i HHZs B i %

MR

SPI i@ ik SPCON ) MSTR A7 M . a1 5 SSDIS 7 2%, AL S T 4R 24 SS AR H AR FHIK
HIHIE LR HR . W SSDIS ¥ & /£ SPCON Hiff) SPEN {7 4% ¥ & I AL 52 TR, A E =
SS. F A ML IEIE MOSI 28568 B AL B A7 2%, - WAL 7 A7 2 L 31 MISO 26, 94— A~
TREANBAL T AR, WIER RCVBF #5 B Bl (e i 2 g2 vh 48 - S RCVBF 15 &, BT
BESCE AR AN 2432 BB 22 ph 251 H RCVOVF et s B o 24— N7 i AL 2 (£ 2% )5, SPIF
Al RCVBF fie#iid B, N T b7k &4 A S TE T — AN 3k NS 27 A7 3% 2 B Je B
SPDAT (% 0 % RCVBF. fEMEIT RVF 5K SCK SiZ N Fsyscik /4. fEMEEINT, 2 SSDIS
PIiE %, SPBSY iR SS 51 JH1,SSDIS A7 % & i U #& [7] SPEN 47 o

AT R B

SPI JEid 13 B SPCON &7 {745 CPOL A1 CPHA £, 7= £ PUAN I 85 7 , CPOL £ 5 XAE SP1 25 IR
A SCK 1Ko 7E CPOL il 20 25 AR A 1 SCK HL-F- A, CPOL A3 15 B I 2 i P o
CPHA 758 T KREREARFE AL 3 . £F CPHA A5 RN SPI 78 SCK & B 55— AN A i
FERURAILE SCK JE A — AU 3h 8088 . CPHA A7k v BN £E SCK 3 1A] (1) 45 — 9% 1 SPI
KAEBHE A SCK FIAM 28— ML B s . TR R TEEMB RG0S (7], SPEN £74% 1%
BRI T A N M ABE B 06 AT B B A A AR R R B 4 2578 . SPCR 42 il 3o AR ) A AT BB AR . 76 M
FELIT 27 A Bl 2% . 7F BAER R SPI T LIk BN R Si i B g L 2,4,8 B 16,

________________________________________________________________________________________________________________________________________________________________________]
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SCK

(CPOL=0, CPHA=0)

(CPOL=1, CPHA=0)

SCK

(CPOL=0, CPHA=1)

SCK
(CPOL=1, CPHA=1)

MOSI

(LSBF=0)

MISO

(LSBF=0)

SPBSY

SPEN

(CPOL=0, CPHA=0)

SCK

(CPOL=1, CPHA=0)

MOSI

(LSBF=0)

MISO

(LSBF=0)

SS

SPBSY

(SSDIS=0)

SPBSY

(SSDIs=1)

DS-TM52eF1375A 75D_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
FHER T
| | | | | | | L
| | | | | | | L[
Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bito YY)
Bit7 Y Bit6 Y Bits Y Bita Y Bit3 Y Bit2 Y Bit1 Y Bit0 C:

MR B (CPHA = 0)
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SPEN

2 | | | | | | | |
(CPOL=0, CPHA=1)

2 | | | | | | | |
(CPOL=1, CPHA=1)

MOSI YOO Bit7 ) Bite Y Bits Y Bita Y Bits ¥ Bit2 } BitL Y Bit0 ()}

MISO Bit7 Y Bit6 Y Bit5 Y Bit4 Y Bit3 Y\ Bit2 ) Bitl ) BIt0

SS

SPBSY

(SsDIs=0) —— =

SPBSY
(SSDIS=1)

MEER A (CPHA = 1)

7E F A AR SPIF A7 & 7 A HE AL b AR e fF % &, Wi S SPI R Wi e, =4 — /iy, F2
JFAT A W IR 25 A2 P B SPIF A28 F il k. BRI DUE 0 ik ixbrd. WRAE SPBSY 5 B i
B EE 5 O\ SPDAT WCOL Arf #4138 B Wi 5 SP1 AT e, FE 72248 — Nl 4IX Bl il & 4=
i 2085 5 N\ E| SPDAT ¥4 2%, 3 B AL A2 A B E NS 0 FHZALEY SPBSY #iiE ki
5 SPDAT ¥k 23k WCOL frik . 7E B H, 2 SSDIS #E %,SS 7l 4+ 1%, MODF £/ 2>
BB W SPI T HE e, a7 4R L 24 MODF 7 4% % & ,SPCON (1] SPEN i1 MSTR ¥4 fifi
PEE. 5 0 3 MODF A4 k% br &
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SFR BCh Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit1 | 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 | 0
BCh.7 SPEN:SPI f#i g
0:SPI 4] 1:SPI i &
BCh.6 MSTR: T 1 ffi
0: WA 1A
BCh.5 CPOL:SPI 4 b 14
0:SCK 7 2 RPIR A 2K HEF
1:SCK 1575 WPIRZS /& = HL P
BCh.4 CPHA:SPI I h R4
0:7E SCK A AR S — /MU U A s
1:7E SCK AR 28 — AN KA S
BCh.3 SSDIS:SS 5 i
O:f#fE SS 5l 1:25H] SS 5|
BCh.2 LSBF:LSB 15k
0:MSB 1t 4% 1:LSB 5%
BCh.1~0 SPCR:SPI I 4figi
00:Fgyscik /2 01:Fgyscik /4 10:FsyscLk /8 11:FsyscLk /16
SFR BDh Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2
SPSTA SPIF WCOL MODF | RCVOVF | RCVBF | SPBSY
RIW RIW RIW RIW RIW RIW R
Reset 0 0 0 0 0 0
BDh.7 SPIF:SPI HFlkitr&
X AR B AR S S R W« I AR RIS . 5 0 BNZADKHE R 1ZAR & .
BDh.6  WCOL: 5 A\ phsebs &
AR E R SPBSY = 1 N5 A M35 F] SPDAT. 5 0 FiZf78; SPBSY = 0 It &5 SPDAT
A A ST Y T
BDh.5 MODF: A 3 g i W b i
1F F AT, 2 SSDIS = 0,SS 5l g bR @ i E . 5 0 BIZADKTERR ZhrE . 2i%07
1V B SPCON 1) SPEN 1 MSTR ¥4 i {35 % .
BDh.4 RCVOVF: #2202 v X 8 i br
TEE AL S 245 O RCVBF = 1 WPl i % B . 5 0 BHZALEL 2 EL SPDAT 25 17 85 4415 b 1%
bR
BDh.3 RCVBF: 32 I & b a3 i b &
EHARAL S R PB4 B . 5 0 BiZALE i SPDAT A7 s B iE R iZbr
BDh.2 SPBSY:SPI T figthr i (M)
2 SPI A& IEAE AT I AR 1
SFR BEh Bit7 | Bit6é | Bit5 | Bit4 | Bit3 | Bit2 | Bitl | Bit0
SPDAT SPDAT
RIW RIW
Reset | 0 | o0 | o [ o | o [ o | o [ o
BEh.7~0 SPDAT:SPI %Al ¥

SPDAT Zif7as 1 T AIE M CHE . 5 Hdla 3] SPDAT 23 J80E it B 7 27 A7 4% T IR AE
TR L. 52 SPDAT NIAF I 22 ph 85 N A

DS-TM52eF1375A 75D_S
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16. JERTLRBEHAS (CRC)

LS P SO 16 RERVRPRTLA BRI AL, GEEFTUARI (CRC) HHEMIER—FhH BRI AT R
Sk, T RIS S R R M ER I . CRC UFLRA 8 RIS ER I N, JF
P2 16 it AR BRI R Bk

CRCIN 8
(F3h.7~0) +’16 CRC-16 16 » CRCDL (F1h.7~0)
—— Unit CRCDH (F2h.7~0)
CRC 4

CRC “E Rl getifit 73T CRC-16-1BM £ I 16 f7 CRC 45 Hit5H . 7EX D CRC A aiasd, R
H—AN20 ) fTHTERE TS, B R AR 2 501 16 £2 CRC 115 . X CRCIN &
TF BRI G NERE, B 0 @75 4E CRCDH ! CRCDL #f7as iRT—4> CRC {E 4L &,
X FE A MCU F54 JH k5.

IBM HJ CRC-16 2T FE R (Modbus) : X160 +X15 1 X2 +1

SFR F1h Bit7 | Bité | Bits | 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 & & f1 % ds 7 7~0

SFR F2h Bit7 | Bit6é | Bit5 | Bit4 | Bit3 | Bit2 | Bitl | Bit0
CRCDH CRCDH
RIW RIW
Reset 1 | 1 | 1 | 1 | 1 | 1 | 1 | 1

F2h.7~0 CRCDL: 16 fiz CRC K4 Fl1%#E 7 15~8

SFR F3h Bit7 | Bité | Bits | Bit4 | Bit3 | Bit2 | Bitl [ Bit0
CRCIN CRCIN

W w

Reset I | | | | | I

F3h.7~0 CRCIN: CRC iy \E R 27 17 5%
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17. RIEARAERIE AR

20 B AL SR AR BRI A B LU TRe

e 8 1iix8 fir=16 fir (FrE 8051)
o 81+8 =817, &% 8L (FriH 8051)

e 16 fi1x16 fir= 32 fir

o 16 f7+16 fii=16 fir, 4%k 16 fif
o 32 =16 f1=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 HAF S5FrvE 8051 58I A .

X1 16 fir/ 32 fir

TPy FIBRIEIEE, AN SFR EXA / EXA2 / EXA3/EXB. XtT 8 for g6t Bk seditE, %
i SFR £7 MULDIV16 =0 1 DIV2 = 0.

XFF 16 ISR PR, SFRECRRA T .

16 {7354 #5216 > RGN Bl FIYIA REPAT

£k SFR bit MULDIV16=1 and DIV32=0

Ferk FHH3 FH2 FHl FH0

W IR %N - - EXA A
T - - EXB B
e fH EXB B A EXA
oV Fef (EXB or B) !=0 -

XFF 16 MERIATIRIERER L FREG 7, REU R,

XtF 32 fi+16 fEsF RS, FREL m, RERIEHOTAW T .

16 PrFRik a2 16 A ARG B EYIRIAT -

%M SFR bit MULDIV16=1 and DIV32=0

BRI FH3 Fii2 FH FH0

BB - - EXA A
2y EXB B
7 A EXA
SH - B EXB
ov Fr¥ EXB = B =0

32 [ FRiEES T 32 A ARG B

JEHARHAT

Z A SFR bit MULDIV16=1 and DIV32=1

BRi% FH3 FHAI2 FHi1 FH0

P EXA3 EXA2 EXA A
Rk - - EXB B
P A EXA EXA2 EXA3
¥ - - B EXB
ov B4 EXB=B =0
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SFR CEh Bit7 | Bit6é | Bit5 | Bit4 | Bit3 | Bit2 | Bit1 | Bit0
EXA2 EXA2
RIW RIW RIW RIW RIW RIW RIW RIW RIW
Reset 0 0 0 0 0 0 0
CEh7~0 EXA2: ¥ 7 8na 2
SFR CFh Bit7 | Bité | 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
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
E6h.7~0 EXA: ¥ 7 Rngs
SFR E7h Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bitl1 | Bit0
EXB EXB
RIW RIW RIW RIW RIW RIW RIW RIW RIW
Reset 0 0 0 0 0 0 0
E7h.7-0 EXB: ¥ 7t B Zi {7
SFR F7h | Bit 3 | Bit 0
AUX2 DIV32 MULDIV16
RIW RIW RIW
Reset 0 | 0
F7h.3 DIV32:
{XAE MULDVI16 = 1 I 2%
0: 184 DIV 1E4 16/16 frkpikic
1: $84 DIV {EN 32/16 fifRiziz &
F7h.0 MULDIV16:
0: #§4 MUL/DIV }y8*8, 8/8 11E
1: 64 MUL/DIV Jy 16 * 16. 16/ 16 1§ 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 | enem 84

DS-TM52eF1375A 75D_S
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18. £ 1T #EO

x 1C EOAEER:

— UGS ML EE RN 7 625 N MIDAT #1528 MISTART. /£ MISTART wE )&, #AK
1% 7 S AHBHEFT— 7 77 A B ML SR B MIF B4y 1 B, ARE BRI T [ A AL 5 52 i
P REER: MIF JR5 A NEdEE] MIDAT UUJFGESE — kB fEHr. 24 MIF #0081 B, R
AP NN E R . P LIRS NSRS MIDAT LUK ITEE R — kIR EmBIMNL. K E
MISTOP LL5Esifkisfiizt.

TEHFRAERI, MISTART W ZifREEN 1. FREmR&EPE Kk G, wE MISTOP LPLSERL
KOAREWIN . FEEFE S 1PC ARSI BT, MISTART MAREEA 0, HAERE AT
SCL Wi g A mlHEAT N — 4Lk, SCL A &P niEil MICR #EAT %L,
0
| S | 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

S: start condition
|:| From slave to master : I~
P: stop condition

F 1T ERERFE:

(1) ¥ MHLHbHEFN T 475 N MIDAT

(2) &K MISTOP J£i% & MISTART LLE3) 12C 144

(3) 253 MINF ¥4y 1 i (R F P 2Rk i Ik, i ER MIIF

(4) KEdlE 5 N MIDAT LUFES T — A4 (MISTART 2L ZUR$5 4 1)

(5) &) MIIF 450y 1 I G H - SR R b ), B MIIF, FE 3 (4)~ (5) BEAT R — R 1640
(6) &R MISTART, & MISTOP LUE 1L 12C 144

: >1SCL :
| |
MISTART ]
| |
MISTOP—— d

AT M T I T e T e Y e

MoaT A0 [ [T [T T TTT Ta[ T TTTTTITT Tl TTTTTTT]

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 I°C Transfer protocol

FRIEH
JE: TEHLE T—A 2 1°C k.2 B, MISTART W iZR#F0 [ SCL EHIE K.
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12C EEOEEHER:

— IR S AL LR T A2 S N MIDAT H1% B MISTART. 7 MISTART WEBZ &5, KKIET7
AL HHEFN—B7 J5 AL B ML 24 MINF 4508 1, ARERMAEF T B e ili. F P RS Bk
MIIF JE32HL MIDAT DAJTIE S — k0 8dE (R v R s e Usesiedls , B E 3R AN MIDAT)
2 MINF B4y 1, ARG MWL i e k. P mT BAEEEL MIDAT DAS B8 s, 1l
2= [AE RGN — R BRI . WE MISTOP L 5e i =K.

TERAR AL IR, MISTART iR FEN 1o FREREEIR L/ B G, E MISTOP BLSERK
16/ B FEEET R B 1PC AR IR M 2 BT, MISTART RMARH N 0, H& £ A KT SCL
N4 5 A4 AT HEAT T — 4B . SCL Il it MICR #4718 % .,

|s| Saveaddess | R [A] Data | A Data |alr|

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 p- stop condition

x 1T ElE:

(1) HEMHUHHEFTT AL S N MIDAT

(2) 5K MISTOP I B MISTART LLE 3 I 440

(3) 3 MIF B4y 1 (IR H -~ Bk R i), 5k MINF

(4) BLHU MIDAT DAFFUAESE — keI (O o R s s e S K, B RN MIDAT)
(5) 253 MINF B4y 1 i R4 F P 2R R Ak, i kR MIIF

(6) B MIDAT LIS B8, THF (5)~ (6) HEAT N — kil

(7) & MISTOP LI 1E 12T 1540

| >1SCL |
| |
MISTART ]
| |
MISTOP—— Il—i;

MoAT At [ [T T T T[] [TTTTTTT 2 [TTTTTTTI] A6

MIIF [ 1 1

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

Es: 10 En)g
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12C Function Pin

P3modx

P3.n
SFR data

Pin State

X I Bl OT R D

o
e & SCL X |t (CMOS HER)
I’C /M SDA 1 g (ERD
x 1T W5 HEREE
SFR A6h Bit 6
PINMOD 12CSEL
RIW R/W
Reset 0
A6h.6 I12CSEL: I°C 3| ik £
0: SCL/SDA = P3.4/P3.5
1: SCL/SDA = P3.0/P3.1
SFR A%h Bit 6
INTE1 I2CE
RIW RIW
Reset 0
A9h.6 I12CE: 1ZC I fii
0: M 1C ik
1 fHiRE 12T iy
SFR E1lh Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bitl | Bit0
MICON MIEN | MIACKO | MIIF MIACKI |MISTART | MISTOP MICR
RIW RIW RIW RIW R RIW RIW RIW R/W
Reset 0 0 0 0 0 1 0 0
Elh.7 MIEN: = I°C {#ifig
0: 22H
1. ffigg
E1lh.6 MIACKO: 4 I°C #UR B, 1A 1°C ML K% ACK
0: ACK | MHL
1: NACK | KL
E1h.5 MIIF: & 1°C His&
3 2C RIEEIEIN AN RN, AR E . A B NS R AR
Elh.4 MIACKI: 43 1°C {4, ACK SkRE I1°C M4k (Hi)
0: iz ACK
1: Y& F] NACK
E1h.3 MISTART: ¥ I°C #23hfr
1: B3 I1°C MLkiLin
E1h.2 MISTOP: F I12C & 1k4
1: RikfEIEES ML 12C B4
E1h.1~0 MICR: = I°C N8I L+

00: Fsys/4 (filtn, 4n%: Fsys=16MHz, 1°C 444 4 MHz)

01: Fsys/16 (flty1, 4% Fsys=16MHz, 1°C if44 1 MHz)
10: Fsys/64 (fflty1, 4% Fsys=16MHz, 1°C Ist4fJy 250 KHz)
11: Fsys/256 (flln, #is Fsys=16MHz, I°C if4h Ny 62.5 KHz)
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‘U’ —+3% TM52eF1375A/75D $#%+
SFR E2h Bit7 | Bit6é | Bit5 | Bit4 | Bit3 | Bit2 | Bitl | Bit0
MIDAT MIDAT

RIW RIW RIW RIW RIW RIW RIW RIW RIW
Reset 0 0 0 0 0 0 0 0
E2h.7~0 MIDAT: ¥ I°C Bl ir 2 fias
(W): fEFFIRSAEZ GRS IR 2 0T, BN FA KA 1°C Bk mteim
(R): EFFUGZME 2 RS IR 2 00, HUZ A R 1°C izl
SFR EAh Bit 7
SICON MIIE
RIW RIW
Reset 0
EAh7  MIIE: I°C E bl flifig
0: 2
1: ffigk

DS-TM52eF1375A 75D_S

Rev 0.93, 2024/5/xx




f

< -» +35F TM52eF1375A/75D $#%+

y

19. WAL 12C O

Zot R A R ML 120 B il ML 12C MR Fe VR LE B Bh 46 1F 2 Ja B ksl — 1 B p
NEVBAE . EEI DATAL Z B, i&7 % RCD1F 7%y 0. 7 DATAL #5822 J5 , RCD1F
BN 1, IF FUBARYE S (i SR & . ) ) DU S 4E SRR RCDAF, 2R 5 FR k20
F—/~ DATALl. M/ aJLL¥ RCDIF 5\ 0 ki&kk RCD1F. DATA2 fil RCD2F [#1ig17 7\
DATAL A1 RCD1 #[7]. DATAL 5 DATA2 Bl 5 i fa, F- 48 um  8 5 8 sh A bl UAESr ~ —
> 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 : -
P: stop condition

s L TUU U e
SDA ! |
LT LT [ I R L o g O

RCDIF X ) I :

RCD X | 1
CLR_RCDIF . ! N : i
CLR_RCDF I : : [

SIRCDL X 3 :

SITXRCD2 X )I( B

ML PP
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y

ot B AR DL LA 120 3 RS Mo A\ 12 BEER SR VR AE A B 9 A SR R ORIE — A7 1 8K
. FERIEBHEZ AT, THER TXDF 4404 0. R AR TEMZ G, TXDF ¥y 1, JFR
P I SRR . FH P AT CAGE R [ 35 B TXDF, AR5 PR N — N8 . B el BLKs
TXDF 5\ 0 ki kx TXDF. &RALIRTERUG, 420 N B3 R s s T~ — 28k .

|s| Slaveaddress | R [A] Data |a]Pr]

Slave I°C Transmit protocol

l:] From master to slave A: acknowledge

S: start condition
D From slave to master : -
P: stop condition

SCL
|
SDA ,_l ,—I ,—I ,—l ,—I : |_|
' :
TXDF |
! !
|
CLR_TXDF [
SITXRCD2 X 43H
MALRIERT 7
12C Thigs| 1 paMoDx| _ P3N Bl R A
& SFR data =
I’C M SCL 1 1 LN ER D)
I’C F/J\ SDA 0 1 B CERD
M I 5] R E
SFR A%h Bit 6
INTEL I2CE
RIW RIW
Reset 0
A9h.6 12CE: 12 Hilr{Ei i
0: ZER] 12C thl
1: ffifE 12C ik
SFR E9h Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bit1l Bit 0
SIADR SA SIEN
R/W R/W R/W R/IW R/W R/IW R/W R/W R/IW
Reset 0 1 1 0 0 1 0 0

ESh.7~1 SA: MAHLAAZH) 12C Huht
E9h.0 SIEN: MWL 1ZC fififig

0: %:H]

1: fdige
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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 | RCDIF
R/W R/W R/W R/W R/IW R/IW R/W
Reset 0 0 0 1 0 0
EAh.6 TXDIE: MWL I1ZC ki 5 i i A
0: #H
1: ffife
EAh.5 RCD2IE: MWL 12 DATA2 (SITXRCD2) 2l 58 i Wi g
0: &M
1: fHgE
EAh.4 RCD1IE: MWL IZCDATAL (SIRCD1) Uk 5e k4 Wi fdife
0: &M
1: fHgE

EAh.2 TXDF: MWL 12C 1&40 5 il H Wb &

ML 1ZC AL se i & B, 5 0156
EAh.1 RCD2F: MWL 12C DATA2 (SITXRCD2) i 5e it Wiks &

MAL 12ZC DATA2 (SITXRCD2) #Wseia i &AL, 5 0156
EAh.0 RCD1F: MAL 12T DATAL (SIRCD1) 158 s ik &

MAL 12C DATAL (SITXRCD1) #Wse G i &AL, 5 0156

SFR EBh Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bitl1 | Bit0
SIRCD1 SIRCD1
RIW R R R R R R R R
Reset — — — — — —

EBh.7~0 SIRCD1: MWL IZC U 747 4% 1 (DATAL)

SFR ECh Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bitl | Bit0
SITXRCD2 SITXRCD?2
RIW RIW RIW RIW RIW RIW RIW RIW RIW
Reset — — — — — — —

ECh.7-0  SITXRCD2: ML 12C ik MBI 7 47
()« MWL 1 Bl 748 2 (DATA2)
(5): MWL Bttt s 748 (TXD)
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20. FELR i B8 (ICE) #5K

WA AT DOSCRE L R, 2 AT ICE M3, ™ R A6 P3.0 Al P3.1 51 &L E tenx B4
EV BB, B Abs2 HI 7 T B BN R GE, 10 0 75 S SO H b st o (HZ ICE AU — S5 PR A,
W FHTR.

1.
2.
3.

BRI T RIRTRE -

B4 1 P3.0/P3.1 5] A e g A2 R L AF (P3MODO = 0/1 and PAMOD1=0/1) .
Tenx EV #iHe 5 B T FE 7 4248 25 1) -1k 45 (5] 6C00h~6FFFh £ 0033h~003Ah.  [Klitk, H

R e U7 [ X e 2 ]

TEVEARER T-Link 3#13 5] BT RE .
P3.0 F1 P3.1 5] BAIA] DL #e >y PO.0 I PO.1 (X A7 ELAS 7 DL )

Voo HLFHE T-Link #ibds i

Target System PCB

VSS

VSS

(P0.1) P3.1

(P0.0) P3.0

VCC

0000h

006Fh
0070h

6BFFh
6C00h

6FFFh
7A00h
7DFFh
7FFOh
7FF1h
7FF2h

7FFEh
7FFFh

VCC

PSDA
PSCL tenx O
N.C. T-Link O
BUSY

32K Bytes program memory

Reset / Interrupt Vector

User Code area

ICE mode reserve area

User Code area

User Code or IAP area
(EEPROM like)

User Code area

CRC16L

CRC16H

tenx reserve area

CFGWH

TM52eF1375A/75D
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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 P05 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

84h [0000-0000] INTEX EX9 EX8 EX7 EX6 EX5 EX4 EX3 EX2
85h [0000-0000] INTEXF IE9 IE8 IE7 IE6 IES IE4 IE3 IE2
86h [xxxx-x000] INTPWM - - - - - PWM2IF | PWMLIF | PWMOIF
87h [0xxx-0000] PCON | SMOD - - - GF1 GFO PD IDL
88h [0000-0000] TCON TFL TRL TFO TRO IE1 IT1 IEO ITO
89h [0000-0000] TMOD [ GATEL | 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 |0100-0000] SCON2 sM_ [ - - | REN2 | TB82 | RB82 T2 [ RI2
8Fh |xxxx-xxxx| SBUF2 SBUF2

90h [1111-1111] Pl PL7 | PL6 PLs [ P14 [ P13 [ PL2 PL1 [ P10
91h [0000-0000] POOE POOE

92h 0000-0000] POLOE POLOE

93h [0000-0101] P2MOD - - - [ - P2MOD1 P2MODO

94h [0000-0000] OPTION | UARTIW - WDTPSC ADCKS TM3PSC

95h [xx00-x000] INTFLG | LVDIF — TKIF | ADIF - | - PLF [ TF3
96h [0000-0000] PIWKUP PLWKUP

97h [xxxx-xx00 SWCMD IAPEN / SWRST / WDTO

98h [0000-0000] SCON SMO SM1 sM2 | REN [ TB8 | RBS T | R
99h |xxxx-xxxx| SBUF SBUF

9Eh [0000-0000] PWMOE | PWMLIE | PWMOIE - - E PWM20OE | PWM1OE | PWMOOE
9Fh |0x00-0000| PWMCLR | PWM2IE - - - - PWM2CLR [PWMI1CLR| PWMOCLR
AOh|0000-0011] P2 p2.7 P2.6 P25 P24 P2.3 P2.2 P2.1 P2.0
Alh [xx10-1010[PWMCON - - PWM2CKS PWM1CKS PWMOCKS
A2h[0101-0101] PIMODL PLMOD3 PLMOD2 PLMOD1 PLMODO
A3h[0101-0101| PLMODH P1MOD7 P1MOD6 PLMOD5 PLMOD4
A4h[0101-0101] P3MODL P3MOD3 P3MOD2 P3MOD1 P3MODO
A5h[0001-0101] P3MODH P3MOD7 P3MOD6 P3MOD5 P3MOD4

A6h [0000-0000] PINMOD - I2CSEL | TCOE T20E | HSNK2EN [ HSNK1EN |HSNKOEN| — TOOE
ATh[xxx1-1111] TKCHS - TKCHS

ABh|0x00-0000] IE EA - ET2 ES ET1 EX1 ETO EX0
A9h [xx00-0000] INTEL [ PWMIE 12CE ES2 SPIE | ADTKIE | EXLVDIE | PlIE TM3IE
AAh [xxxx-xxxx| ADCDL ADCDL —

ABh [xxxx-xxxx| ADCDH ADCDH

ADh|[1100-0100] TKCON [ TKPD | TKEOC [TKRERUN| TKIVCS | TKXCAP |[TKOFFSET ATKMODE
AEh[1111-000x| CHSEL ADCHS ADCVREFS VBGEN

AFh |000x-xxxx| POADIE POADIE - — - - -
BOh[1111-1111|  P3 P37 | P36 P35 P34 P3.3 P3.2 P3.1 P3.0
B1h [0000-x100| LEDCON LEDEN LEDPSC LEDHOLD LEDBRIT

B2h [0100-x100| LEDCON2|LEDBRITM LEDBRIT2 - LEDBRIT1

B3h [0000-0000( LEDCON3|LEDMTEN| LEDS8EN | LED7EN | LED6EN | LEDSEN | LED4EN | LED3EN | LED2EN
B4h [0000-0000| TKTMRL TKTMRL

B5h [0000-0000] TKCON2 | TKFIMP JMPVAL SPREAD TKTMRH

B8h [xx00-0000]  IP - - PT2 PS PT1 PX1 PTO PX0
B9h [xx00-0000]  IPH - - PT2H PSH PT1H PX1H PTOH PXOH
BAh|xx00-0000]  IP1 - - PS2 PSPI PADTKI [PX2 9LVD| PP1 PT3
BBh[xx00-0000]  IP1H - - PS2H PSPIH | PADTKIH [PX2 9LVDH| PP1H PT3H
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Adr| RST NAME Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 | Bit 0

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 [0xxx-0000| LVDS LVDIE LVvDO — - LVDS

C1h [0000-0000{TKPINSELDO| TKPINSELO

C2h [0000-0000|TKPINSEL1 TKPINSEL1

C3h |0000-0000| TKPINSEL2 TKPINSEL2

C5h |0000-0000| ATKCHO ATKCHO

C6h |0000-0000| ATKCH1 ATKCH1

C7h|0000-0000| ATKCH2 ATKCH2

C8h [0000-0000f 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 [0000-0000f EXA2 EXA2

CFh |0000-0000] EXA3 EXA3

DO0Oh|0000-0000| PSW CcY AC FO RS1 RSO oV F1 P

D1h|1000-0000| PWMODH PWMODH

D2h |0000-0000| PWMODL PWMODL

D3h|1000-0000| PWM1DH PWM1DH

D4h |0000-0000| PWM1DL PWM1DL

D5h |1000-0000| PWM2DH PWM2DH

D6h |0000-0000| PWM2DL PWM2DL

D8h [00x0-0011| CLKCON | SCKTYPE | FCKTYPE | STPSCK | STPPCK | STPFCK | SELFCK CLKPSC

D9h|1111-1111 |PWMOPRDH PWMOPRDH

DAh|1111-1111 | PWMOPRDL PWMOPRDL

DBh|1111-1111|PWM1PRDH PWM1PRDH

DCh|1111-1111|PWM1PRDL PWM1PRDL

DDh|{1111-1111 |PWM2PRDH PWM2PRDH

DEh|1111-1111|PWM2PRDL PWM2PRDL

EOh |0000-0000f ACC ACC.7 ACC.6 ACC.5 ACC.4 ACC.3 ACC.2 ACC.1 | ACC.0

E1lh|000x-0100{ MICON MIEN MIACKO MIIF MIACKI | MISTART | MISTOP MICR

E2h [0000-0000] MIDAT MIDAT

E5h [0000-0000f EFTCON | EFT2CS EFT1CS EFT1S EFTSLOW | EFTWCPU EFTWOUT| CKHLDE

E6h [0000-0000] EXA EXA

E7h |0000-0000f EXB EXB

E9h |0110-1000{ SIADR SA SIEN

EAh|0000-x100| SICON MIIE TXDIE RCD2IE | RCDL1IE - TXDF RCD2F RCD1F

EBh [xxxx-xxxx| SIRCD1 SIRCD1

ECh [xxxx-xxxx|SITXRCD2 SITXRCD2

EFh [{0000-0000{ PWRCON - - — AVPULL |WARMTIME ENVPULL | PWRIDLE |PWRSLOW

FOh |0000-0000 B B.7 B.6 B.5 B.4 B.3 B.2 B.1 B.0

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 [0000-1110f AUX2 WDTE PWRSAV | VBGOUT DIV32 IAPTE MULDIV16

F8h |0000-0000] AUX1 CLRWDT | CLRTM3 | TKSOC ADSOC LVRPD T2SEL T1SEL DPSEL

Flash Address| NAME Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
7FFFh CFGWH | PROTN | XRSTEN LVRE - MVCLOCKN| FRCPSC
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SFR & CFGW i}t 8
NRINHPTA I SFRFpHh OR B J5 a6 S50, MIMET B S H 2%
Adr SFR Bit#| BitName | R/W | Rst Description
80h PO 7~0 PO R/W | 00h |Port0 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
! EX9 RIW | Oh_|External INT9~INT2 pin Interrupt enable and Halt/Stop mode wake
6 EX8 R/W | Oh |up enable.
5 EX7 R/W | 0Oh | 0: Disable INTx pin Interrupt and Halt/Stop mode wake up
84h INTEX 4 EX6 R/W | Oh | 1:Enable INTx pin Interrupt and Halt/Stop mode waI§e up, it can
3 EX5 R/W | Oh wake up CPU from Halt/Stop mode no matter EAis 0 or 1
2 EX4 R/W | Oh
1 EX3 R/W | 0Oh |(note: EXLVDIE must be 1 at the same time to generate INTX
0 EX2 R/W | on |[interrupt and wake up)
7 IE9 R/W | Oh |INT9 Interrupt Flag. 1: interrupt asserted, write O to clear int flag
6 IE8 R/W | Oh |INTS Interrupt Flag. 1: interrupt asserted, write 0 to clear int flag
5 IE7 R/W | Oh |INT7 Interrupt Flag. 1: interrupt asserted, write O to clear int flag
85h INTEXE 4 IE6 R/W | Oh |INT6 Interrupt Flag. 1: interrupt asserted, write 0 to clear int flag
3 IE5 R/W | Oh |INTS5 Interrupt Flag. 1: interrupt asserted, write 0 to clear int flag
2 IE4 R/W | Oh |INT4 Interrupt Flag. 1: interrupt asserted, write O to clear int flag
1 IE3 R/W | Oh |INT3 Interrupt Flag. 1: interrupt asserted, write 0 to clear int flag
0 IE2 R/W | Oh |INT2 Interrupt Flag. 1: interrupt asserted, write O to clear int flag
2 PWM2IF | R/IW | Oh |PWM2 Interrupt Flag. 1: interrupt asserted, write O to clear int flag
86h | INTPWM | 1 PWML1IF | R/W | Oh |PWML1 Interrupt Flag. 1: interrupt asserted, write O 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 UART1 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 Halt/Stop mode
0 IDL R/W | 0 |ldle control bit, set 1 to enter Idle mode
Timerl overflow flag
7 TF1 RIW | 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 R/W | 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 O (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 Name

R/W

Rst

Description

89h

TMOD

GATE1

R/IW

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

RIW

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

GATEO

RIW

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

CTON

R/IW

Timer0 Counter/Timer select bit
0: Timer mode, Timer0 data increases at 2 System clock cycle rate
1: Counter mode, Timer(0 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

Timerl data low byte

8Ch

THO

THO

RIW

00h

Timer0 data high byte

8Dh

TH1

TH1

R/IW

00h

Timer1 data high byte

8Eh

SCON2

SM

RIW

UART?2 Serial port mode select bit
0: Model: 8 bit UARTZ2, 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

RIW

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

RB82

R/W

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

TI2

R/W

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

RIW

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

UART?2 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

RIW

FFh

Portl data

91h

POOE

7~0

POOE

R/W

00h

Port0 CMOS Push-Pull output enable control
0: Disable
1: Enable

92h

POLOE

7~0

POLOE

RIW

00h

Port0 LCD 1/2 bias output enable control
0: Disable
1: Enable

93h

P2MOD

3~2

P2MOD1

R/W

01

P2.1 Pin Control
00: Mode0; 01: Model; 10: Mode2
11: not defined

1~-0

P2MODO

R/W

01

P2.0 Pin Control
00: Mode0; 01: Model; 10: Mode2
11: not defined
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Adr

SFR

Bit#

Bit Name

R/W

Rst

Description

94h

OPTION

UARTIW

RIW

Set 1 to enable one wire UART1 mode, both TXD/RXD use P3.1 pin.

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

ADCKS

R/IW

00

ADC clock rate select

TM3PSC

RIW

00

Timer3 Interrupt rate
00: Timer3 Interrupt rate is 32768 Slow clock cycle
01: Timer3 Interrupt rate is 16384 Slow clock cycle
10: Timer3 Interrupt rate is 8192 Slow clock cycle
11: Timer3 Interrupt rate is 128 Slow clock cycle

95h

INTFLG

LVDIF

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

TKIF

RIW

Touch Key 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 TKSOC 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.

P1IF

RIW

Portl pin change Interrupt flag
Set by H/W when a Port1 pin state change is detected and its interrupt
enable bit is set (P1WKUP). P1IE does not affect this flag’s setting. It
is cleared automatically when the program performs the interrupt
service routine. S/W can write FDh to INTFLG to clear this bit.

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.

96h

P1IWKUP

7~0

P1IWKUP

00h

P1.7~P1.0 pin individual Wake-up/Interrupt enable control
0: Disable;
1: Enable.

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

WatchDog Time-Out flag

IAPEN

E e B P

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

SFR

Bit Name

R/W

Rst

Description

98h

SCON

SMO0

RIW

SM1

R/IW

UART1 Serial port mode select bit 0, 1 (SMO0, SM1) =
00: ModeO: 8 bit shift register, Baud Rate=Fgysc «/2
01: Model: 8 bit UART1, Baud Rate is variable
10: Mode2: 9 bit UART1, Baud Rate=Fgysc; «/32 or /64
11: Mode3: 9 bit UART1, 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

RIW

Set 1 to enable UART1 Reception

TB8

RIW

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

RB8

RIW

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

TI

RIW

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

RIW

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

99h

SBUF

SBUF

RIW

UART1 transmit and receive data. Transmit data is written to this
location and receive data is read from this location, but the paths are
independent.

9Eh

PWMOE

PWMLIE

RIW

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

PWMOIE

RIW

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

PWM20E

RIW

PWM2 enable and signal output to P1.6 pin
0: disable
1: enable

PWM10E

R/W

PWML enable and signal output to P1.3 pin
0: disable
1: enable

PWMOOE

RIW

PWMO enable and signal output to P1.2 pin
0: disable
1: enable

9Fh

PWMCLR

PWM2IE

R/W

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

PWM2CLR

RIW

PWMZ2 clear enable
0: PWM2 is running
1: PWM2 is cleared and held

PWM1CLR

R/W

PWM1 clear enable
0: PWM1 is running
1: PWML1 is cleared and held

PWMOCLR

R/W

PWMO clear enable
0: PWMO is running
1: PWMO is cleared and held

AOh

P2

7~0

P2

R/W

03h

P2 data
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Adr SFR Bit#| BitName | R/W | Rst Description
PWM2 clock source
00: FsyscLk
5~4| PWM2CKS | R/W | 10 | 01: Fgyscik
10: FRC
11: FRC x 2
PWM1 clock source
00: Fsyscik
Alh | PWMCON [3~2| PWMICKS | R/'W | 10 | 01:Fgyscik
10: FRC
11: FRC x 2
PWMO clock source
00: Fsyscik
1"‘0 PWMOCKS R/W 10 01 FSYSCLK
10: FRC
11: FRC x 2
P1.3 Pin Control
7~6| PIMOD3 | R/W | 01 | 00: ModeO; 01: Model; 10: Mode2
11: Mode3, P1.3 is ADC input
P1.2 Pin Control
5~4| PIMOD2 | R/W | 01 | 00: ModeO; 01: Model; 10: Mode2
11: Mode3, P1.2 is ADC input
AZh PIMODL P1.1 Pin Control
3~2| PIMOD1 | R/W | 01 | 00: ModeO; 01: Model; 10: Mode2
11: Mode3, P1.1 is ADC input
P1.0 Pin Control
1~0| PIMODO | R/W | 01 | 00: ModeO; 01: Model; 10: Mode2
11: Mode3, P1.0 is ADC input
P1.7 Pin Control
7~6| PIMOD7 | R/W | 01 | 00: ModeO; 01: Model; 10: Mode2
11: Mode3
P1.6 Pin Control
5~4| PIMOD6 | R/W | 01 | 00: ModeO; 01: Model; 10: Mode2
11: Mode3
A3h | PIMODH P1.5 Pin Control
3~2| PIMOD5 | R/W | 01 | 00: ModeO; 01: Model; 10: Mode2
11: Mode3, P1.5 is ADC input
P1.4 Pin Control
1~0| P1IMOD4 | R/W | 01 | 00: ModeO; 01: Model; 10: Mode2
11: Mode3, P1.4 is ADC input
P3.3 Pin Control
7~6| P3MOD3 | R/W | 01 | 00: ModeO; 01: Model; 10: Mode2
11: Mode3, P3.3 is ADC input
P3.2 Pin Control
5~4| P3MOD2 | R/W | 01 | 00: ModeO; 01: Model; 10: Mode2
11: Mode3, P3.2 is ADC input
Adh P3MODL P3.1 Pin Control
3~2| P3MOD1 | R/W | 01 | 00: ModeO; 01: Model; 10: Mode2
11: Mode3, P3.1 is ADC input
P3.0 Pin Control
1~0| P3MODO | R/W | 01 | 00: Mode0; 01: Model; 10: Mode2
11: Mode3, P3.0 is ADC input
P3.7 Pin Control
7-6| P3MOD7 | RW | 00 00: Mode0; 01: Model; 10: Mode2; 11: Mode3
P3.6 Pin Control
5-4| P3MODE | RIW | 01 15y p10de0: 01: Model; 10: Mode2; 11: Mode3
Ash | PSMODH 3-2| pamops | rw | o1 [P35 Pin Control
00: Mode0; 01: Model; 10: Mode2; 11: Mode3
P3.4 Pin Control
1-0| P3MOD4 | RW | 01 00: Mode0; 01: Model; 10: Mode2; 11: Mode3
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Adr SFR Bit#| BitName | R/W | Rst Description
12C Pin Select

6 12CSEL RW | 0 0: SCL/SDA = P3.4/P3.5
1. SCL/SDA = P3.0/P3.1

5 TCOE R/W | 0 |Set1toenable "System clock divided by 2" (CKO) output to P1.4 pin

4 T20E R/W | 0 |Setltoenable "Timer2 overflow divided by 2" (T20) output to P1.0 pin

Pin H-sink enable (Group 2: P10~P17)
3 | HSNK2EN | R'W | 0 0: Group 2 High-sink disable
A6h | PINMOD 1: Group 2 High-sink enable

Pin H-sink enable (Group 1: P04 ~P07, P30 ~P33)
2 | HSNK1EN |R/W | O 0: Group 1 High-sink disable
1: Group 1 High-sink enable

Pin H-sink enable (Group 0: PO0~P03, P20, P21, P34~P37)
1 | HSNKOEN | R/IW | 0 0: Group 0 High-sink disable
1: Group 0 High-sink enable

0 TOOE R/W | 0 |Setltoenable "Timer0 overflow divided by 64" (TOO) output to P3.4 pin

Specify the first Touch Key channel
00000: TKO (P3.3)
00001: TK1 (P3.2)
00010: TK2 (P3.1)
00011: TK3 (P3.0)
00100: TK4 (P1.0)
00101: TK5 (P1.1)
00110: TK6 (P1.2)
00111: TK7 (P1.3)
01000: TK8 (P1.4)
01001: TK9 (P1.6)
01010: TK10 (P1.7)
01011: TK11 (P3.6)
01100: TK12 (P3.5)
01101: TK13 (P3.4)
01110: TK14 (P1.5)
01111: TK15 (P3.7)
10000: TK16 (P0.3)
10001: TK17 (P0.5)
10010: TK18 (P0.6)
10011: TK19 (P0.7)
10111: TK reference capacitor

ATh TKCHS [4~0] TKCHS R/W | 1Fh

Global interrupt enable control.
0: Disable all Interrupts.

! EA RIW |0 1: Each interrupt is enabled or disabled by its own interrupt control
bit.
5 ET2 R/W | 0 |Setltoenable Timer2 interrupt
Ash IE 4 ES R/W | 0 |Set1toenable Serial Port (UARTY) Interrupt
3 ET1 R/W | 0 |Set1ltoenable Timerl Interrupt
2 EX1 RW | 0 Set1to gr_1ab|e external INT1 pin Interrupt & Halt/Stop mode wake
up capability
1 ETO R/W | 0 |Set1toenable TimerO Interrupt
0 EX0 RW | 0 Set1to grjable external INTO pin Interrupt & Halt/Stop mode wake
up capability
7 PWMIE R/W | 0 |Setltoenable PWMO~PWM2 interrupt
6 12CE R/W | 0 |[Set1toenable I°C (master/slave) interrupt
5 ES2 R/W | 0 |Set1toenable Serial Port (UART2) interrupt
4 SPIE R/W | 0 |Set1toenable SPI interrupt
A%h INTE1 3 | ADTKIE |R/W | 0 |Set1ltoenable ADC/Touch Key Interrupt
> | ExLvDIE |RW | 0 Set 1to enabl_e_external INT2~INT9 pin Interrupt, Halt/Stop mode
wake up capability and LVD interrupt.
1 P1IE R/W | 0 |Set1toenable Portl Pin Change Interrupt
0 TM3IE R/W | 0 |Set1toenable Timer3 Interrupt

AAh ADCDL |7-4| ADCDL R ADC data bit 3~0

ADC data bit 11~4

ABh ADCDH |7~0| ADCDH R
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Adr

SFR

Bit Name

R/W

Rst

Description

ADh

TKCON

TKPD

R/IW

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

TKEOC

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

TKRERUN

RIW

Touch Key Auto re-start, doesn’t need to set TKSOC again to restart
TK converter.
0: Auto re-start disable. TKSOC needs to be executed once for each
TK conversion
1: Auto re-start enable. After TKSOC is executed once, TK will be
converted continuously without re-executing TKSOC

TKIVCS

RIW

Touch Key internal voltage control select
0: VCHG:2-8V; VINT:1-4V
1 VCHGZS.GV; V|NT:l.8V

TKXCAP

RIW

Touch Key external capacitor select
0: disable Touch Key external capacitor
1: enable Touch Key external capacitor

TKOFFSET

RIW

status of non-scan Touch Key
0: connect to Vg
1: connect to AC shielding , connect to Vss@EOC

1~-0

ATKMODE

RIW

00

Touch Key Scan Mode
00: TK scan method, each channel scan 1 time, max 21 TK channels
01: TK scan method, each channel scan 2 times, max 16 TK channels
10: TK scan method, each channel scan 4 times, max 8 TK channels
11: TK scan method, each channel scan 8 times, max 4 TK channels

AEh

CHSEL

ADCHS

R/W

1111

ADC channel select
0000: ADO (P3.3)
0001: AD1 (P3.2)
0010: AD2 (P3.1)
0011: AD3 (P3.0)
0100: AD4 (P1.0)
0101: AD5 (P1.1)
0110: AD6 (P1.2)
0111: AD7 (P1.3)
1000: ADS8 (P1.4)
1001: AD9 (P1.5)
1010: Reserved
1011: Vgg (Internal Bandgap Reference Voltage)
1100: AD12 (P0.7)
1101: AD13 (P0.5)
1110: AD14 (P0.6)
1111: 1/4 Ve

ADCVREFS

RIW

00

ADC reference voltage
00: Ve

01: 2.5V

1x: Reserved

VBGEN

RIW

force Vg generator enable

0: Vg generator is automatically enable and disable

1: Force Vg generator enable included in Idle mode but disabled in|
Halt/Stop mode

AFh

POADIE

POADIE

R/W

000

ADC channel input enable
000: P0.7~P0.4 are digital input
1xx: P0.7 is ADC input
x1x: P0.6 is ADC input
xx1: P0.5 is ADC input

BOh

P3

P3

R/W

FFh

Port3 data
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Adr SFR Bit#| BitName | R/W | Rst Description

LED BiD mode enable and duty select
00: LED BiD mode disable

7~6| LEDEN R/W | 00 | 01: LED 1/8 duty (4COM x 4SEG)
10: LED 1/9 duty (4COM x 5SEG)
11: LED 1/10 duty (4COM x 6SEG)

LED clock prescaler select

00: LED clock is FRC divided by 64
5~4| LEDPSC | R/W | 00 | 01:LED clock is FRC divided by 32
Bih | LEDCON 10: LED clock is FRC divided by 16
11: LED clock is FRC divided by 8

LED clock hold
3 | LEDHOLD | R/IW 0 0: LED scan
1: LED clock hold

BiD mode: LED number 0~31, 40~47 brightness control

2-0| LEDBRIT | RW | 111 000: Level 0 (Darkest)

i'il: Level 7 (Brightest)

Brightness smooth control
7 |LEDBRITM|R/W | 0 0: Uniform brightness mode
1: Brightness enhancement mode

BiD matrix mode: LED number 33, 35, 37, 39  brightness control
DMX mode: LED number 0~63  brightness control
B2h | LEDCON2 |6~4| LEDBRIT2 | RAW | 111 | 000: Level O (Darkest)

i'il: Level 7 (Brightest)

BiD mode: LED number 32, 34, 36, 38 brightness control

20| LEDBRITL | RW | 111 000: Level 0 (Darkest)

111: Level 7 (Brightest)

LED DMX mode enable
7 | LEDMTEN | R/IW 0 0: disable
1: enable

LED DMX mode pin enable control
6 LED8EN | R/W | 0 | 0:LEDS disable
1: LEDS enable

LED DMX mode pin enable control
5 LED7EN | RIW 0 0: LED7 disable
1: LEDY enable

LED DMX mode pin enable control
4 LED6EN |R/W | O 0: LEDG disable
1: LEDG enable

B3h | LEDCONS LED DMX mode pin enable control

3 LED5EN | R/W 0 0: LED5 disable
1: LEDS5 enable

LED DMX mode pin enable control
2 LED4EN | R/W | 0 | 0:LED4 disable
1: LED4 enable

LED DMX mode pin enable control
1 LED3EN |R/W | 0 0: LED3 disable
1: LEDS enable

LED DMX mode pin enable control
0 LED2EN | R/W | 0 | 0:LED2 disable
1: LED2 enable

Touch Key Scan length bit 7~0 adjustment.

B4h TKTMRL |7-0| TKTMRL | R/W | FFh
00: shortest, FF: longest
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Adr SFR Bit#| BitName | R/W | Rst Description
Internal Touch Key clock frequency auto adjust option
7 | TKFIMP |R/W | 0 | 0:Disable
1: Enable
65| mpvaL lrw | o TouEh Key Clock frequencx fine tune , only available in TKFIMP=0
B5h | TKCON2 00=frequency slowest, 11=frequency fastest
Touch Key spread spectrum
4 | SPREAD |R/W | 0 | O:Disable
1: Enable
Touch Key Scan length 11~8 adjustment.
3~0| TKTMRH | RW | 0 0000: shortest, 1111: longest
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 PXO0 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 (UART1) 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 | R/W | 0 |ADC/Touch Key Interrupt Priority Low bit
2 | PX2_9LVD | RIW | 0 |External INT2~INT9 Pin Interrupt Priority Low bit
1 PP1 R/W | 0 |Portl 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 |12C Interrupt Priority High bit
5 PS2H R/W | 0 |Serial Port (UARTZ) 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 |PX2_9LVDH| R/W | 0 |External INT2~INT9 Pin Interrupt Priority High bit
1 PP1H R/W | 0 |Portl Interrupt Priority High bit
0 PT3H R/W | 0 |Timer3 Interrupt Priority High bit
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Adr

SFR

Bit Name

R/W

Rst

Description

BCh

SPCON

SPEN

R/IW

SPI enable
0: SPI disable
1: SPI1 enable

MSTR

RIW

Master mode enable
0: Slave mode
1: Master mode

CPOL

R/IW

SPI clock polarity
0: SCK is low in idle state
1: SCKis high in idle state

CPHA

RIW

SPI clock phase
0: Data sample on first edge of SCK period
1: Data sample on second edge of SCK period

SSDIS

R/IW

SS pin disable
0: Enable SS pin
1: Disable SS pin

LSBF

RIW

LSB first
0: MSB first
1: LSB first

SPCR

RIW

00

SPI clock rate
10: FSYSCLK/8

BDh

SPSTA

SPIF

RIW

SPI interrupt flag

This is set by H/W at the end of a data transfer. Cleared by H/Wj|
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/W

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.
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Adr

SFR

Bit#

Bit Name

R/W

Rst

Description

BFh

LVDS

LVDIE

RIW

Low Voltage Detect interrupt enable
0: Disable
1: Enable
(note: EXLVDIE must be 1 at the same time to generate LVD interrupt)

LVDO

Low Voltage Detect output

LVDS

RIW

Low Voltage Detect select (Auto disable in Idle/Halt/Stop mode)
0000: Set LVD at 2.5V
0001: Set LVD at 2.6V
0010: Set LVD at 2.7V
0011: Set LVD at 2.8V
0100: Set LVD at 3.0V
0101: Set LVD at 3.1V
0110: Set LVD at 3.2V
0111: Set LVD at 3.3V
1000: Set LVD at 3.4V
1001: Set LVD at 3.6V
1010: Set LVD at 3.7V
1011: Set LVD at 3.8V
1100: Set LVD at 3.9V
1101: Set LVD at 4.0V
1110: Set LVD at 4.2V
1111: Set LVD at 4.3V

Ci1h

TKPINSELO

7~0

TKPINSELO

RIW

00

Touch Key TK7~TKO Channel Select
0: Normal 10
1: Touch Key

C2h

TKPINSEL1

7~0

TKPINSEL1

RIW

00

Touch Key TK15~TK8 Channel Select
0: Normal 10
1: Touch Key

C3h

TKPINSEL2

7~0

TKPINSEL2

RIW

00

Touch Key TK23~TK16 Channel Select
0: Normal 10
1: Touch Key

C5h

ATKCHO

7~0

ATKCHO

R/W

00

Auto Touch Key TK7~TKO Channel Select
0: Disable auto scan
1: Enable auto scan

Céh

ATKCH1

7~0

ATKCH1

R/W

00

Auto Touch Key TK15~TK8 Channel Select
0: Disable auto scan
1: Enable auto scan

C7h

ATKCH2

7~0

ATKCH2

RIW

00

Auto Touch Key TK23~TK16 Channel Select
0: Disable auto scan
1: Enable auto scan
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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 8 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[7A00~7BFF]
Write 4Ch to enable one byte AP write to ROM[7C00~7DFF]
7~0| IAPWE w — | Write BAh to enable ERASE 512 byte of ROM[7A00~7BFF]
Write BCh to enable ERASE 512 byte of ROM[7C00~7DFF]
Coh IAPWE Write other value to disable IAP write
Flag indicates Flash memory can be written by AP or not
7 IAPWE R 0 0: IAP Write/Erase disable
1: IAP Write/Erase enable
IAP (or EEPROM write) Time-Out flag
Coh IAPWE 6 IAPTO R 0 Set by H/W when IAP (or EEPROM write) Time-out occurs.
Cleared by H/W when IAPWE=0 (or EEPWE=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 |Parityflag
PWMO duty high byte
Dih | PWMODH |7~0| PWMODH | R/W | 80h |write sequence: PWMODL then PWMODH
read sequence: PWMODH then PWMODL
PWMO duty low byte
D2h | PWMODL |7~0| PWMODL | R/W | 00h |write sequence: PWMODL then PWMODH
read sequence: PWMODH then PWMODL
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Adr

SFR

Bit Name

R/W

Rst

Description

D3h

PWM1DH

PWM1DH

R/IW

80h

PWML duty high byte
write sequence: PWM1DL then PWM1DH
read sequence: PWM1DH then PWM1DL

D4h

PWM1DL

PWM1DL

RIW

00h

PWML duty low byte
write sequence: PWM1DL then PWM1DH
read sequence: PWM1DH then PWM1DL

D5h

PWM2DH

7~0

PWM2DH

R/IW

80h

PWM2 duty high byte
write sequence: PWM2DL then PWM2DH
read sequence: PWM2DH then PWM2DL

D6h

PWM2DL

7~0

PWM2DL

RIW

00h

PWM2 duty low byte
write sequence: PWM2DL then PWM2DH
read sequence: PWM2DH then PWM2DL

D8h

CLKCON

SCKTYPE

RIW

Slow clock Type. This bit can be changed only in Fast mode
(SELFCK=1)

0: SRC

1: SXT, P2.0 and P2.1 are crystal pins

FCKTYPE

RIW

Fast clock type. This bit can be changed only in Slow mode
(SELFCK=0).

0: FRC

1: FXT, P2.0 and P2.1 are crystal pins, oscillator gain is high for
FXT

STPSCK

RIW

Set 1 to stop SRC clock in PDOWN mode

STPPCK

RIW

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

STPFCK

RIW

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

SELFCK

RIW

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

PWMOPRDH

PWMOPRDH

RIW

FFh

PWMO period high byte
write sequence: PWMOPRDL then PWMOPRDH
read sequence: PWMOPRDH then PWMOPRDL

DAh

PWMOPRDL

PWMOPRDL

R/W

FFh

PWMO period low byte
write sequence: PWMOPRDL then PWMOPRDH
read sequence: PWMOPRDH then PWMOPRDL

DBh

PWM1PRDH

PWM1PRDH

RIW

FFh

PWML1 period high byte
write sequence: PWM1PRDL then PWM1PRDH
read sequence: PWM1PRDH then PWM1PRDL

DCh

PWM1PRDL

PWM1PRDL

R/W

FFh

PWML1 period low byte
write sequence: PWM1PRDL then PWM1PRDH
read sequence: PWM1PRDH then PWM1PRDL

DDh

PWM2PRDH

PWM2PRDH

RIW

FFh

PWM2 period high byte
write sequence: PWM2PRDL then PWM2PRDH
read sequence: PWM2PRDH then PWM2PRDL

DEh

PWM2PRDL

PWM2PRDL

R/W

FFh

PWM2 period low byte
write sequence: PWM2PRDL then PWM2PRDH
read sequence: PWM2PRDH then PWM2PRDL

EOh

ACC

ACC

R/IW

00h

Accumulator
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Adr

SFR

Bit Name

R/W

Rst

Description

Elh

MICON

MIEN

R/IW

Master 1°C enable
0: disable
1: enable

MIACKO

RIW

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

MIIF

R/IW

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

MIACKI

When Master 1C transfer, acknowledgement form 12C bus (read only)
0: ACK received
1: NACK received

MISTART

RIW

Master I°C Start bit
1: start 1°C bus transfer

MISTOP

RIW

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

1~-0

MICR

RIW

00

Master 1°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, I°C clock is 250K Hz)
11: Fsys/256  (ex. If Fsys=16MHz, 1°C clock is 62.5K Hz)

E2h

MIDAT

MIDAT

RIW

00

Master I°C data shift register

(W): After Start and before Stop condition, write this register will
resume transmission to 1°C bus

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

E5h

ETTCON

EFT2CS

RIW

EFT2 Detector enable
0: Disable
1: Enable

EFT1CS

RIW

EFT1 Detector enable
0: Disable
1: Enable

EFT1S

R/IW

EFT1 Detector sensitivity adjustment

EFTSLOW

RIW

Force System clock to Slow clock while EFT detected
0: Disable
1: Enable

EFTWCPU

R/W

CPU enter Wait state while EFT detected
0: Disable
1: Enable

EFTWOUT

RIW

EFTWAIT output to pin
0: POO = normal 1/0
1: P00 = EFTWAIT

CKHLDE

R/W

00

Clock hold enable
0: Disable
0: Enable

E6h

EXA

EXA

RIW

00h

Expansion accumulator

E7h

EXB

EXB

R/IW

00h

Expansion B register

ESh

SIADR

SA

R/W

64h

Slave 12C address assigned

SIEN

RIW

Slave IZC enable
0: disable
1: enable
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Adr SFR Bit#| BitName | R/W | Rst Description
12C Master interrupt enable
7 MIIE RIW | 0 0: disable
1: enable
Slave I2C transmission completed interrupt enable
6 TXDIE RIW | 0 0: disable
1: enable
Slave I1ZC 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 |R/W | 0 | O:disable
EAh SICON 1+ enable
Slave I12C transmission completed interrupt flag
2 TXDF R/W 1 0: write 0 to clear it
1: Set by H/W when Slave 12C transmission complete
Slave I1ZC DATA2(SITXRCD?2) reception completed interrupt flag
0: write 0 to clear it
1 RCD2F RIW |0 1: Set by H/W when Slave 12C DATA2(SITXRCD?2) reception
complete enable
Slave I12C DATAL(SIRCD1) reception completed interrupt flag
0 RCD1F RW | 0 0: write 0 to clear it
1: Set by H/W when Slave 12C DATA1(SIRCD1) reception complete
EBh SIRCD1 |7~0| SIRCD1 R — |Slave I1ZC data receive registerl (DATA1L)
Slave I2C transmit and receive data register
ECh | SITXRCD2 |7~0| SITXRCD2 | RIW | - Read: Slave 12 data receive register2 (DATAZ2)
Write: Slave I1ZC data transmission register (TXD)
Auto turn-on Vpy . when Slow modeto Fast mode
4 | AVPULL [RW | O 0: disable
1: enable
Warm up time after Halt/Slow mode
3 [WARMTIME| R/W | 0 | 0:64 Clock
1: 128 Clock
Power control, force Vpy, . enable
EFh | PWRCON | 2 | ENVPULL | R/W | 0 | 0:disable
1: enable
Power control, Vpy, . control at Idle mode
1 | PWRIDLE |R/'W | 0 | 0:VDD=LDO @ Idle mode
1: VDD = Vpy . @ Idle mode
Power control, Vpy, . control at Slow mode
0 |PWRSLOW |R/W | 0 | 0: VDD =LDO @ Slow modle
1: VDD = Vpy ;. @ Slow mode
FOh B 7~0 B R/W | 00h |B register
Flh CRCDL |7~0| CRCDL | R/W | FFh |16-bit CRC data bit 7~0
F2h CRCDH |7~0| CRCDH | R/W | FFh |16-hit CRC data bit 15~8
F3h CRCIN |7~0| CRCIN W — |CRC input data
Power-on reset control
00h: POR enable
F4h PORPD |7~0| PORPD w = |01h: POR disable
Writing other values than 00h or 01h is prohibited.
F5h CFGBG |[3~0| BGTRIM | R/W | — |Vgg trimming value (Chip Reserved)
FRC frequency adjustment
F6h CFGWL |6~0 FRCF RW | - 00h: lowest frequency
7Fh: highest frequency
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Adr SFR Bit#| BitName | R/W | Rst Description

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

7~6| WDTE RIW | -

5 | PWRSAV | R/IW | — |Set1 to reduce the chip’s power consumption at Idle/Halt/Stop Mode.

Bandgap voltage output control
4 | VBGOUT [RW | O 0: P3.2 as normal 1/0
1: Bandgap voltage output to P3.2 pin

F7h AUX2 only active when MULDVI16 =1
3 DIV32 R/W | 0 | 0:instruction DIV as 16/16 bit division operation
1: instruction DIV as 32/16 bit division operation

IAP watchdog timer enable

00: Disable
2~1 IAPTE R/W | 00 | 01:wait 0.8 ms trigger watchdog time-out flag
10: wait 3.2 ms trigger watchdog time-out flag
11: wait 6.4 ms trigger watchdog time-out flag

0: instruction MUL/DIV as 8*8, 8/8 operation
0 [MULDIV1S | RIW 0 1: instruction MUL/DIV as 16*16, 16/16 or 32/16 operation

7 | CLRWDT |R/W | 0 |Setltoclear WDT, H/W auto clear it at next clock cycle

6 | CLRTM3 | R/W | 0 |Setltoclear Timer3, HW auto clear it at next clock cycle.

Touch Key Start of Conversion
Set 1 to start Touch Key conversion. If SYSCLK is fast enough, this
bit will be cleared by H/W at the end of conversion. S/W can also
write 0 to clear this flag.

5 TKSOC RIW | O

ADC Start of Conversion
4 ADSOC RIW | 0 Set 1 to start ADC conversion. Cleared by H/W at the end of
conversion. S/W can also write 0 to clear this flag.

F8h AUX1 Low Voltage Reset function select
3 LVRPD RIW| O 0: enable LVR
1: disable LVR

Timer2 counter mode (CT2N=1) input select
2 T2SEL RIW | 0 0: P1.0 (T2) pin (8051standard)
1:Slow clock divide by 16 (SLOWCLK/16)

Timerl counter mode (CT1N=1) input select
1 T1SEL RIW | 0 0: P3.5 (T1) pin (8051 standard)
1: Slow clock divide by 16 (SLOWCLK/16)

0 DPSEL R/W 0 |Active DPTR Select

Adr | Flash |Bit#| Bit Name Description

7 PROTN |Flash Code Protect, 0=Protect

6 XRSTEN |External Pin Reset enable, O=enable.

Low Voltage Reset function select
000: Set LVR at 2.5V
001: Set LVR at 2.7V
010: Set LVR at 3.0V
5~3 LVRE 011: Set LVR at 3.2V
7TFFFh ICFGWH 100: Set LVR at 3.4V
101: Set LVR at 3.7V
110: Set LVR at 3.9V
111: Set LVR at 4.2V

1 |[MVCLOCKN]If 0, the MOVC & MOVX instruction’s accessibility to MOVC-Lock area is limited.

FRC frequency select
0 FRCPSC 0:9.216 MHz
1:18.432 MHz
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HI TR 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
CLRA Clear A 1 2 E4
CPL A Complement A 1 2 F4
SWAP A Swap Nibbles of A 1 2 C4
RL A Rotate A left 1 2 23
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LOGICAL
Mnemonic Description byte | cycle | opcode
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 AB-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-AT
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
XCHA, 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
SETB C 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
AJMP addr 11 Absolute jump unconditional 2 4 01-E1
LJMP addr 16 Long jump unconditional 3 4 02
SIMP rel Short jump (relative address) 2 4 80
JC rel Jumponcarry =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 accumulator # 0 2 4 70
CJINE A, dir, rel Compare A, direct, jJump 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, jump not equal relative 3 4 B8-BF
CINE @RI, #data, rel | Compare indirect, immediate, jump not equal relative 3 4 B6-B7
DJINZ 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

£ b2, 40 E8-EF 4R 218 A (7Nt 57 T — DN EEEL IR 1 8 A [FI A7 A7 4%, A A7 4%
i, AR R OBV E RS B AIR 3 A€ 3o AR IESERGH i 11-F1 (34410)  F T2 0 % A A
P RHT 3 AL 7 B Ak i TS 3 47
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1. BRZXTHEE (Ta=25°C)

¥ BUEE BAL
FELYE L Vgs—0.3 ~ Vgs +5.5
LETDANGENE Vg5 —0.3 ~ Ve +0.3 \Y;
e HL R Vg5 —0.3 ~ Ve +0.3
1 5| FH iy HEAL Y A -25
A0 5| A e AT A HE PR -80 A
1 5 B HE Ay Y FELOAE +30
AR5 G R A7 B o LA +150
AR TAEHE 5.5 \Y;
TAFWLEE -40 ~ +105 o
AL —65 ~ +150
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2. DC %518 (TA=25°C, V=25V ~ 5.5V)

S #s %A B/ME |BEME | &KXE | BAL
TAEH & Vee FsyscLk=18.432 MHz 2.5 - 5.5 \Y;
. Vec=5V 0.6Vce - - \Y;
NS Viu ZIREE PN
Vee=3V 0.6Vce - - \Y;
VCC:5V — — O.ZVCC \Y
NG Vi IREE PN
VCC:3V — — O.ZVCC \Y
V=5V,
" 5.5 11 -
1/O ¥ 1 " VOH:O-QVCC
NN | mA
ﬁ EE,Y}ﬁ OH ﬁﬁﬁiﬁu Hj VCC:3V, 2 5 5 -
Vor=0.9V¢c ]
Vec=5hVY,
60 80 -
BT T Vo =0.1V¢c
HSNKXEN=1 V=3V, 15 30 _
1/O ¥ 1 | Vo=0.1V¢c mA
\JE Eﬂijﬁ ot VCC:5VI 20 40 _
BT T Vo =0.1V¢c
HSNKXEN=0 V=3V, _
Vor0.1V e 10 20
bt FRC=18.432 MHz - 3.2 -
VCC:5V
e mA
Vee=3V FRC=18.432 MHz - 3 -
Vee=5V - 190 -
25
Vee=3V - 160 -
221 SRC, Vc=5V - 150 -
PWRSAV=0 SRC, V=3V - 135 -
N SRC, Vc=5V - 132 -
PWRSAV=1
PWRIDLE=0 SRC, VCC:3V — 125 —
&l SRC, V=5V - 27 -
JE Ry | PWRSAV=1
IR > | PWRIDLE=1 |  SRC, Vec=3V - 12 -
AR V=5V - 60 - HA
PWRSAV=0
*PORPD=1 Vec=3V - 50 -
AR V=5V - 11 -
PWRSAV=1
*PORPD=1 V=3V - 4 -
=1k V=5V - 56 -
PWRSAV=0
*PORPD=1 Vec=3V - a7 -
fs ik Vee=5V - 7.7 -
PWRSAV=1
*PORPD=1 Vcc=3V — 15 —
*JF )3 POR 214 /1% 14~15 pA [FFEHL,
ARG EIAR | Fsyscik | Vec >LVRty Vec=2.5V - - 18.432 | MHz
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S k] M RAME | HRE| RKME | BA

- 4.2 -
- 3.9 -
_ 3.7 -
LVR ZHHIE | Vi Ta=25°C - zz — v
- 3.0 -
_ 2.7 -

- 2.5 -

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

- 43 -
- 4.2 -
- 4.0 -
- 3.9 -
- 3.8 -
- 3.7 -
- 3.6 -
LVD Z%HiJE | Vi Ta=25°C - z: — v
- 3.2 -
- 3.1 -
- 3.0 -
- 2.8 -
- 2.7 -

(NN

RS0 ] tive Ta=25°C 100 - _ us

THENHEE Vror Ta=25°C 2.2 2.4 2.6 \Y,

R VCC:5V 35
e AN E Rp Vin=0V — — KQ
VCC:3V 55
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3. BBFEY P (Ta= —40°C ~ +105°C)

S %4 B/ME | B | BoKME | B
25°C, Ve=5.0V 1% | 18.432 | +1%
N -40°C ~ 105°C, Vc=5.0V 2% | 18.432 | +1.5%
N #E RC i MHz
25°C, Vc=2.5V ~ 5.0V 2% | 18432 | +1%
-40°C ~ 105°C, Vc=2.5 ~ 5.0V 5% | 18.432 | +2%

4, B (Ta= —40°C ~ +105°C)

S8 Gt RME | BV | BORME | BAr

RESET % AfIKHL-F 58 2 Vcc=5.0V +10% 30 - - us
‘ V¢c=5.0V,WDTPSC=11 - 52 -

WDT Hf i [d] ms
V¢c=3.0V,WDTPSC=11 - 57 -

5. ADC HAS45ME (Ta= 25°C, Ve= 3.0V ~ 5.5V, Vge= 0V)

¥ Edin w/ME | BUE | RKME | AL
YN R 22 - +25 +4
Vee=5.12 V, V=0V LSB
Ve SRR - +3.2 +5
&5 KB IEFE T (Rs < 10K omh) - - 2
B B (Faog) {ﬁ%%%ﬂ?ﬁmﬁ (Rs < 20K omh) - - 1 Mz
155 Iz UE T (Rs < 50K omh) — - 0.5
55K 52 Vge (ADCHS=1011b) — - 0.5
T LI (] Fapc = IMHz - 50 - us
ADC(j’i ji@i ADCVREFS=1 \28323155552/ 15% | 25 | +1.5%
VCC /4 Sy & Vce=5hY, 25°C -0.8% 1.26 | +0.8% v
(Vo) - Vee=36V, 25°C | -0.8% | 0.907 | +0.8%
HINHE - Vss - Vee
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6. it
SRC vs. Voltage
140.0
120.0
100.0
S — —-40°C
~ 800 T —0°C
I
X 60.0 e 25°C
—50°C
40.0
—85°C
20.0 105°C
0.0 . ; . ; .
2 3 4 5 6
v
SRC vs. Temperature
140.0
120.0
100.0
I —_—
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Ordering number

Package

TM52eF1375A-MTP

Wafer/Dice blank chip

TM52eF1375A-COD

Wafer/Dice with code

TM52eF1375A-MTP-23

SOP 28-pin (300 mil)

TM52eF1375A-MTP-21

SOP 20-pin (300 mil)

TM52eF1375A-MTP-16

SOP 16-pin (150 mil)

TM52eF1375A-MTP-29

SSOP 28-pin (150 mil)

TM52eF1375DMTP

Wafer/Dice blank chip

TM52eF1375D-COD

Wafer/Dice with code

TM52eF1375D-MTP-23

SOP 28-pin (300 mil)

TM52eF1375D-MTP-21

SOP 20-pin (300 mil)

TM52eF1375D-MTP-16

SOP 16-pin (150 mil)

TM52eF1375D-MTP-29

SSOP 28-pin (150 mil)
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g
L | £
DETAIL A
SYMBOL DIMENSION IN MM DIMENSION IN INCH
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 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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DETAIL A
DIMENSION IN MM DIMENSION IN INCH
SYMBOL MIN NOM MAX MIN NOM MAX
A 1.50 1.65 1.80 0.06 0.06 0.07
Al 0.102 0.176 0.249 0.004 0.007 0.010
A2 1.40 1.475 1.55 0.06 0.06 0.06
B 0.20 0.25 0.30 0.01 0.01 0.01
Cc 0.2TYP 0.008TYP
e 0.635TYP 0.025TYP
D 9.804 9.881 9.957 0.386 0.389 0.392
E 5.842 6.020 6.198 0.230 0.237 0.244
El 3.86 3.929 3.998 0.152 0.155 0.157
L 0.406 0.648 0.889 0.016 0.026 0.035
0 0° 4° 8° 0° 4° 8°
JEDEC MO-137(AF)

/A*NOTES : DIMENSION “D” DOES NOT INCLUDE MOLD PROTRUSIONS OR GATE BURRS.
MOLD PROTRUSIONS AND GATE BURRS SHALL NOT EXCEED 0.006 INCH PER SIDE.
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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 12.60 12.80 13.00 0.4961 0.5040 0.5118
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 0° 4° 8° 0° 4° 8"
JEDEC MS-013 (AC)

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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SEATING PLANE e B =) 70
DETAIL A
DIMENSION IN MM DIMENSION IN INCH
SYMBOL
MIN NOM MAX MIN NOM MAX
A 1.35 1.55 1.75 0.0532 0.0610 0.0688
Al 0.10 0.18 0.25 0.0040 0.0069 0.0098
B 0.33 0.42 0.51 0.0130 0.0165 0.0200
C 0.19 0.22 0.25 0.0075 0.0087 0.0098
D 9.80 9.90 10.00 0.3859 0.3898 0.3937
E 5.80 6.00 6.20 0.2284 0.2362 0.2440
El 3.80 3.90 4.00 0.1497 0.1536 0.1574
e 1.27 BSC 0.050 BSC
h 0.25 0.38 0.50 0.0099 0.0148 0.0196
L 0.40 0.84 1.27 0.0160 0.0330 0.0500
0 0° 4° 8° 0° 4" 8"
JEDEC MS-012 (AC)

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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