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TMB52 55 FA974 f&—/NHT I, PRI 8051 2244, 5\ FibrifE 8051 854558 441 8 AL 5 /AL, IF
{337 8051 AMEIHIThAER L, @ H G, TMS52 $04TH8 4, L% G5 K] 8051 ZEH PR /1%

TM52-F4974 JiEI 4L 5 2 Fh D REAE O A b S A B s 1 14 R, BE AR I AR, R st gt N T 3, B0 46 16K
S I TN A (Flash) T2 5 4245 2%, 128 735 ) EEPROM (4 £7-fi% #%,1280 ¥ SRAM, K HiJE 547
(LVR),fi HEL ARG (LVD), XU #h 44 B T AR AR X, 8051 #rifE UART FlSERS 2% Timer0/Timerl/Timer2,
SEFTHE 28 Timer3, LCD/LED 3Rz2%,7 2H 16 £7 Bk 96 £ 1R 1) 4% (PWM), 26 JEIE 1) 12 {7 AR 50
#%(ADC),123 EiE fih 4248 1°C $E10, SPI 510 FUE | 140 E I 2% (WDT). "B R ml S P AR T 4
RFIE, AT T V2 @& T VE S T S K A8 7

TMB52 x5 FA974

Core / Memory Cod Energy management Clock management
ode

Fast 8051 CPU Core+ || Protection POR [ 1 [ Fastclock |
[ SXT ][ Slowclock]

[ SRC ] Clock
LVD ERC divider

Bandgap LVR

Flash Memory || EEPROM|| SRAM
16K Bytes 128 Bytes|| 1280 Bytes

J \ J

Peripheral Function

' Timer/Trigger | Analog | [ Lco/LeED | [ Serial Port | 1/0 Ports
Timer0/1/2/3 12-bit ADC LCD Driver UART1 GPIO Port
_ 26-channel 1/2 Bias UART?2 0/1/2/3
Real Time SW controlled TX/RX
Counter 26 COM
I’C Interface External
Watch Dog Touch Key LED Interrupts
Timer 23-channel MX mode SPI INT0/1/2
- J 4Cx12S (8Cx8S)
Pulse Width 16-bit PWM DMX mode IIC.for Pin Reset
Counter 7-set 7%8 Writer
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1. Fr#E 8051 1844, HiE KIMLAS A A
o TEAPATELAESE 8051 BN 1

2. Flash R fitiEas
o 16K 7 NAEFEF A2 hk 8
o SCHF ICP(TEL4WE)EL ISP(TE B Ged 1) 1 IR A7 A e T
o {E IAP(TE N F 4 2 ) B 30 iT LAVE Sy EEPROM, LA 1 1 75 3047 L
o FERFIY LRI AL
o /b 1T IKINIES AL
o /D 10 I EHE ORAF IV [A]

3. 128 =7 EEPROM $iE F2 6k 2%
o B0 5 TR KL
o /b 10 [ PRATHS [F]

4. it 1536 ¥ SRAM(IRAM+XRAM)
o 256 £ IRAM 7E 8051 N #EHE A7 1if 2 X
e 1280 F71 XRAM 7E 8051 #MH 4 Ha /7 X (HH MOV X #5417 HX)

5. ARG BhRELILEEE
o PR g F 4B 1~18 MHz (& (FXT)
o PR B F P9 38 RC(FRC, 18.432 MHz)
o B 4f il F 41K 32768 Hz A (SXT)
o 2N f H 9 RC(SRC, 41 KHz)
o RGBT LUEIE 1/2/4/16 TR0

6. 8051 ARHEE RS % — Timer0/1/2
o 16 fi7 Timer0, 3 £f TOO I 44t L ddens 38 v A
o 16 17 Timerl, 37 #F T10 B fh s b fHLage g 23 7
o 16 17 Timer2, 37 #F T20 B fh i  fHLdde g 23 57
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7. 244 Timer3 FHéh
o IEMF A IZ I B FRC/512
o T EIIIAE
o HABERAREET)AE
8. UARTs
e UARTY, 8051 #rif: UART
e UART2 25—l UART, 13 #F Model #1 Mode3
o FAMERE AR BRI T
e FA UART 5| ik #5410

9. 74 16-bit PWMs
[ 16-bit PWMO P+N ]
o FLAT JE SR BE 152 b N 2 B AN R R D) R
o L B RFLLA A ] 1
o PAfrAH 4
e FRC*2 (36.864MHz) . FRC (18.432MHz) B RSt A o Al ik
[ 16-bit PWM1~6]
o =)
o FLATJE SR BE 152 b N 2 i B AR R D) R
e FRC*2 (36.864MHz) . FRC (18.432MHz) =X R G} Al ik

10. 1PC#0 (E/HMD
o Ef5 I°C 5| ik ik 13

11. SP1#O
o ]I EH M
o T YMFEALHI LT
o FRATE B AE A R P i 150
o T i% % MSB-first i LSB-first

12. 127 ADC B A 26 AMEERIAMR 5] A 2 B 1E A SR

o NI HI %! Vge, 1/4Vc
e ADC ZEHi[%: Vs / Ve
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13. 23 BB A B (FTK)

WS 15
Hoa% 4 a5 20

14. LCD ¥zh2%

A% 4] COM00~07, COM10~17, COM20~21, COM30~37 (5% 26 5! Ji)
1/2 LCD f )&

15. LED #& i 28/3Ksh 2 7

e ACx4S, 5Cx5S, 6Cx6S, 6Cx7S, 7Cx7S, 7Cx8S, % 8 5|, #:% 56 i

7 HE X I} [E] ) COM

8 T

T 35 5] I B T
[AERE (MXO #i3(]

4Cx12S ~8Cx8S Ak, % 16 5IH, # K 48~64 £l
[ AP (DMX) Bt]

16. 14 NE, 4 FZAserhkr

Timer0/Timer1/Timer2/Timer3 H Kt
INTO /INT1 5 JIF# /I B -1 Wy
INT2 5 BT R o Wy

Uit 1 0/1/2/3 51 A L~ AR AL H b
UART1 TX/RX 1l

UART2 TX/RX

ADC/ 2 5 v ¥y

I°C/SPI

LVD

PWMO /PWM1

17. I i e DABeEE CPU M /S 1B

P3.2/P3.3 (INTO/INT 1) b Al nf fisg
P3.7 (INT2) Wy A1 it
BN 1 0/1/2/3 51T i SN A ARG i 5 | B a5 1 RSP A2 4E)

JE U INTN 5/ I H 7 e, B85/ AN GEHA B 11 #E2C. (INTn=0, EXn=1, n=0~2)
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18. &K 26 A 4w#2 1/0 51}
e CMOS #fE4% % H
o DI BT IR
o it Rl AN
o I - vl LA /AR I
o FT 5| i iy HE FEL L T (BOMA@V =5V, Vo =0.1V ()

19. JSLH) RC #R%G & | 10 e b 2%
e 400ms/200ms/100ms/50ms AJ & P& 1A ] J A i 1% 101

20. 5 FE AL
o FHIEN
o IR T I AL
o TIEIETIMENL
o WA A EAL

o NN LR AL

21. 16 ZIKHEJERE L (LVR)
e 2.05V/2.19V/2.33V/2.47V/[2.61V/2.75V/2.89V/3.03V/
e 3.17V/3.31V/3.45V/3.59V/3.73V/3.87V/4.01V/4.15V (step=0.14V)

2

N

. 16 KB B (LVD)
o 2.05V/2.19V/2.33V/2.47V/2.61V/2.75V/2.89V/3.03V/
e 3.17V/3.31V/3.45V/3.59V/3.73V/3.87V/4.01V/4.15V (step=0.14V)

o LVD F il 1235
e LVD iEi 30mV~80mV

23. 5 PP EJR TAERER

o R AR X/ A 2 4 PRI T A5 A a5 A 2
24. R 16 MR TTRIRKThEE
25. FerpitLis

o 8 (it fRiLAR (brif 8051)

o 16 (il aRepRiLes

o 32 fif + 16 P AF{FBRIL S

DS-TM52F4974_S 10 Rev 1.1, 2024/10/xx
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26. FERAT E/ICE 80
e ffH] P3.0/P3.1 5| 5% P0.0/P0.1 5|
o 5 ICP %ifz 5] 3L =
o HERSAHF P3.0/P3.1

27. TR R
e Vec =22V ~ 55V @FsyscLk=18.432MHz (-40°C ~ +105°C)
e lcc = 0.2pA @17 1EHF, PWRSAV=L, V=3V
o lcc = 2.4uA @ {50, PWRSAV=1, V=3V
o lcc = 3.6uA @7 WAL, PWRSAV=1, PORPD=1, V=3V

28. THEREVERE
e —40°C ~ +105°C

29. HFERA
e 28-pin SOP (300 mil)
e 28-pin SSOP (150 mil)
e 20-pin SOP (300 mil)
e 16-pin SOP (150 mil)

DS-TM52F4974_S 11 Rev 1.1, 2024/10/xx
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TM52F4974

PSCL/LCDCO00/COMO/LEDO/TXD/AD23/P0.0 [ 1 |
PSDA/LCDC01/COM1/LED1/SCL/RXD/AD22/P0.1 | 2 |
LCDC02/COM2/LLED2/SDAIRXD2/AD21/P0.2 [ 3 |
LCDCO03/COM3/LED3/TXD2/AD20/TK18/P0.3 [ 4 |
LCDC20/SEG8/COM4/LED4/XI/PWMON/AD18/TK16/P2.0 [ 5 |
LCDC21/SEG9/COMS5/LED5/XO/PWMOP/AD19/TK17/P2.1 [ 6 |
LCDC37/SEG10/COMS6/LED6/INT2/RSTn/PWM6/AD17/TK15/P3.7 [ 7 |
LCDC34/SEG11/COMT7/LED7/TOO/TO/PWMS5/AD16/TK14/P3.4 [ 8 |
LCDC35/SEGO/MOSI/T1O/T1/PWM4/AD15/TK13/P3.5 [ 9 |
LCDC36/SEG1/SCK/RXD2/AD14/TK12/P3.6 [ 10 |
LCDC17/SEG2/MISO/TXD2/AD11/TK11/P1.7 [ 11
LCDC16/SEG3/PWM3/AD10/TK10/P1.6 [12]
LCDC15/SEG4/PWM2/AD9/TKI/P1.5 [ 13|
LCDC14/SEG5/CKO/PWM1/AD8/TK8/P1.4 [ 14 |

\/

SOP-28
SSOP-28

(28] VCC

27] VssS

26 ] P0.7/TK19/AD24/PWMB/SEGE/L.CDCO7
25 | PO.6/TK20/AD25/PWMS/SEG7/LCDCO6
24 P0.5/TK21/AD26/PWMA4/LCDCO5

23] PO.4ITK22/AD27/PWM3/LCDCO4

[22] P3.3/TKO/ADO/PWM2/INTL/LCDC33
21 | P3.2/TK1/ADL/PWM1/INTO/LCDC32/VBGO
20] P3.1/TK2/AD2/TXD/SDA/LLCDC31/PSDA
[19] P3.0/TK3/AD3/RXD/SCL/LCDC30/PSCL
18 ] P1.O/TK4/ADA/T2/T20/LCDC10

[17] P1.1/TK5/AD5/T2EX/LCDC11

16 ] P1.2/TK6/AD6/PWMOP/LCDC12

15 ] P1.3/TK7/AD7/PWMON/LCDC13

TMb52F4974

PSCL/LCDC00/COMO/LEDO/TXD/AD23/P0.0 [ 1 |
PSDA/LCDC01/COM1/LED1/SCL/RXD/AD22/P0.1 [ 2 |
LCDC02/COM2/LLED2/SDA/RXD2/AD21/P0.2 | 3 |
LCDCO03/COM3/LED3/TXD2/AD20/TK18/P0.3 [ 4 |
LCDC37/SEG10/COM6/LED6/INT2/RSTn/PWM6/AD17/TK15/P3.7 [ 5 |
LCDC34/SEG11/COM7/LED7/TOO/TO/PWMS5/AD16/TK14/P3.4 [ 6 |
LCDC35/SEG0/MOSI/T10/T1/PWM4/AD15/TK13/P3.5 [ 7 |
LCDC36/SEG1/SCK/RXD2/AD14/TK12/P3.6 [ 8 |
LCDC17/SEG2/MISO/TXD2/AD11/TK11/P1.7 [ 9 |
LCDC16/SEG3/PWM3/AD10/TK10/P1.6 [ 10 |

-/

SOP-20

20 | Ve

19 ] VSS

18 | PO.7/TK19/AD24/PWMB/SEGE/LLCDCO7
17 ] P3.3/TKO/ADO/PWM2/INT1/LL.CDC33

16 | P3.2/TK1/ADL/PWML/INTO/LCDC32/VBGO
15| P3.1/TK2/AD2/TXDI/SDA/LCDC31/PSDA
14 | P3.0/TK3/AD3/RXD/SCL/LCDC30/PSCL
13 P1.2/TK6/AD6/PWMOP/L.CDC12

12 | P1.3/TK7/AD7/PWMON/LCDC13

11| P1.4/TK8/ADS/PWM1/CKO/SEGS/L.CDC14

TMb52F4974

LCDC37/SEG10/COM6/LED6/INT2/RSTN/PWM6/AD17/TK15/P3.7 [ 1 |
LCDC34/SEG11/COM7/LED7/TOO/TO/PWM5/AD16/TK14/P3.4 [ 2 |
LCDC35/SEGO/MOSI/T10/T1/PWM4/AD15/TK13/P3.5 [ 3|
LCDC36/SEG1/SCK/RXD2/AD14/TK12/P3.6 [ 4 |
LCDC17/SEG2/MISO/TXD2/AD11/TK11/P1.7 [ 5 |
LCDC16/SEG3/PWM3/AD10/TK10/P1.6 [ 6 |
LCDC13/PWMON/AD7/TK7/P1.3 [ 7 |

LCDC12/PWMOP/AD6/TK6/P1.2 [ 8|

-/

SOP-16

16 ] P0.1/AD22/RXD/SCL/LED1/COM1/LCDCO1/PSDA
15 ] P0.0/AD23/TXD/LLEDO/COMO/L.CDCO0/PSCL

14 ] vss

[13] vee

12 | P3.3/TKO/ADO/PWM2/INT1/LCDC33

11 ] P3.2/TK1/AD1/PWM1/INTO/LCDC32/VBGO

10 ] P3.1/TK2/AD2/TXD/SDA/LCDC31/PSDA

[ 5 ] P3.0/TK3/AD3/RXD/SCL/LCDC30/PSCL

DS-TM52F4974_S
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g IR
BN/ .
g f A FR 581 7| A
P0.0~P0.7 3 5 RN S 1, P G 25 i 2 N CMIOS S ey Hh s Sl .
iSdiiny VO | FiLBEL A Fh P 4 T
P3.3-P3.7 X LB 5] I HPAR AL AT AN CPU 25 R 14 {5245 1A 5
A7 ¢ R A N A0 HH ity 11 AT S R kR B N, CMIOS HEG A HE 7 DY R IR
P3.0~P3.2 /10 |7 o by RH R
XL 5] I P AR AL AT AR CPU 25 R 1 (52 45 1A 5
INTO, INT1 I AR HLSP BT B A N, 2 DR A M L e i i N
INT2 I | AR B U A N, 25 R 13 2 4 1A g i i N
RXD I/0 | UARTL #52X 0 ik K e it AR X 1/2/3 i 8l
RXD2 I/0 | UART2 5 1/3 Skt
TXD I/0 | UARTL #8380 K ik 12X 1/2/3 K ik .
TXD2 I/0 | UART2 #ix{ 1/3 KIEE s
T0,T1, T2 | | Timer0, Timerdl, Timer2 S5 51 I A
T2EX I | Timer2 b8 R N
T0O O | Timer0 i H R LA 64 % H
T10 O | Timerl & LL 2 St
T20 O | Timer2 i HERLL 2 $rHh
CKO O | &G ehERLL 2 far
VBGO O | iy B S v B
oo | ©_| 16 P
ey | 1 |rocin
TKO~TK22 || feb s N
LCDO00~LCDO7
o | O |LcD w2 st
LCD30~LCD37
COMO~COM7 O | LED #i [ COM %t
SEGO~SEG11 O | LED #iPE#LI SEG %ith
LEDO~LED7 O | LED fiBfm%m
SCK 11O | FIF EHLE SPI I H ol T MAUAB R (1 I dan N
MISO 110 | SPI F¥adm N T 14K, Hidlfan b H T AASE L
MOSI 1/0 | SPI #af i T =AU, Fdl s A T MALEL
SCL I/0 | I°C SCL
SDA I/0 | I°C SDA
PSCL I/0 | 1°C SCL &5 i
PSDA I/0 | 1°C SDA K¢
RSTn I S8 s 2 e s =R VA NP o VA 2 BN T D=k =
Xl, XO — | BIRAEIRIR G AR, F T RGN B (FXT 80 SXT)
VCC, VSS P | HLURSIN 5] RN Hh

DS-TM52F4974_S 13 Rev 1.1, 2024/10/xx
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3B
LN e = B0l )i HeE
| 7 s o
@ 51 44 EN I R T o|o| | o
2 B AR Var e g | | 5 s o | ) | 2N 2
5 & [vtr ||k | T | O || || 2 | =
2 B (wr| | || >
ot %
1 PSCL/LCDCO00/COMO/LEDO/TXD/AD23/P0.0(I/O|Hi-Z| @ |@® | @ | @ o(o|o|ofe PSDL
2 PSDA/LCDCO01/COM1/LLED1/SCL/RXD/AD22/P0.1|I/O[Hi-Z| @ (@ @ | ® oe|(o|o|ofe e [ PSDA
3 LCDC02/COM2/ILED2/SDA/IRXD2/AD21/P0.2(1/O|Hi-Z| @ |e [ @ | ® o(o|(o|o0]|e °
4 LCDCO3/COM3/LED3/TXD2/AD20/TK18/P0.3(I/O[Hi-Z| e | @ [ @ | @ o(ojo|o|o]|e °
5 LCDC20/SEG8/COMA/L_EDA/XI/PWMON/AD18/TK16/P2.0|1/O[Hi-Z| @ | @ | @ | ® o(o|o|of[o|0]e Crystal
6 LCDC21/SEGY/COMS/LEDS/XO/PWMOP/AD19/TK17/P2.1|1/O[Hi-Z| @ | @ | @ | @ o(o|o|o|(0|0]|e Crystal
7 | LCDC37/SEG10/COME/LEDG/INT2/RSTn/PWMG6/AD17/TK15/P3.7 [I/O|Hi-Z| @ (e [ @ | ® o(o|o (o000 Reset
8 LCDC34/SEG11/COM7/LED7/TOO/TO/PWM5/AD16/TK14/P3.4(I/O|Hi-Z| e (@ [ @ | @ o|(o|o|o (0o 0|00 T0O
9 LCDC35/SEGO/MOSI/T10/T1/PWMA/ADIS/TKL3/P35(1/O|Hi-Z| e |e | e | @ o|(o|e eo(o|oe|o|e]| T10
10 LCDC36/SEG1/SCK/RXD2/AD14/TK12/P3.6(I/O|Hi-Z| e |@ | ® | ® o|o|eo oo °
11 LCDC17/SEG2/MISO/TXD2/AD11/TK11/P1L.7|1/O[Hi-Z| @ | @ | @ | ® o(o|eo ofe °
12 LCDC16/SEG3/PWM3/AD10/TK10/P1.6|I/O[Hi-Z| @ | @ | @ | ® o(eo|e e|o|e
13 LCDCI15/SEGA/PWM2/ADY/TKO/P15|I/O|Hi-Z| @ |e | @ | ® o(o|eo o(o|e
14 LCDC14/SEG5/CKO/PWM1/AD8/TK8/PLA(I/O|Hi-Z| e |e | @ | @ o(eo|e e|o|e CKO
15 LCDC13/PWMON/AD7/TK7/P1.3|1/O|Hi-Z| @ |@ | @ | ® ofe olo|e
16 LCDC12/PWMOP/AD6/TK6/P1.2(1/O|Hi-Z| @ | @ | @ | @ ofe o|lo|e
17 LCDCI11/T2EX/AD5/TK5/P1.1(I/O|Hi-Z| e [ [ @ | ® oo oo °
18 LCDCI10/T20/T2/ADA/TK4/P1O(I/O[Hi-Z| @ | @ | @ | @ ole ofe ° T20
19 PSCL/LCDC30/SCL/RXD/AD3/TK3/P3.0|1/O|Hi-Z| @ |®e (@ | e |0 | e | ® ofe e | PSCL
20 PSDA/LCDC31/SDA/TXD/AD2/TK2/P3.1|I/O|Hi-Z| @ |e (e (e e | e | @ oo e | PSDA
21 VBGO/LCDC32/INTO/PWM1/ADY/TK1/P3.2|I/O[Hi-Z| e (e |e|e | e (e | @ o(o|e VBGO
22 LCDC33/INTY/PWM2/ADO/TKO/P3.3|I/O[Hi-Z| @ (@ [ @ | @ oo o|eo|e
23 LCDCO04/PWM3/AD27/TK22/P0.4(l/O|Hi-Z| @ |@ | ® | ® oo o(o|e
24 LCDCO05/PWM4/AD26/TK21/PO5(I/O|Hi-Z| e (@ | @ | @ oo o|o|e
25 LCDCO06/SEG7/PWM5/AD25/TK20/P0.6 |I/O[Hi-Z| @ (e (@ | ® o(o|e o(o|e
26 LCDCO7/SEG6/PWMG6/AD24/TK19/P0.7 |I/O[Hi-Z| @ (e @ | ® o(o|e o|o|e
27 VSS| P
28 VCC| P
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1. CPU K

K 8051 MYZEK, C IESENITR TG, TM52 2B A — g 8051 A% K &1 o B B wdz il
ay, AT LMEIT e N B3 SEBL b AR S 8051 &5 F B Mg . TMB52 R Az il 2 $e b 8051 5246
FEAF I S B —HERIARED, DL (R — R SR A, AR R G0 M T R . CPU 0
7 ALU, R IRET (PSW), 2% (ACC), B aifr4s, HEAkTe 4 (SP), datatt, dmfeih- e, 45
LVERG A, LLEAZ O RFIA T RE 2 745 (SFR) .

1.1 &/ma(ACC)

AR T — MEFE RS K2 B0 ALU #1E . BUNSE S # AN A B ACC AT IR R
TR Ao EACRS T, BINgsgiR RN “A” 5l “ACC” , WIETES K. BNgE, B A FR AT
N, WA B FAASRRR T KENIR A RE SR BN 2 RERSHAZHZHENRE
B BINEEAR. SRR BEARNEEIZF R R g R, D BhEdEisis.

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: Zin%

1.2 B F##: (B)

“B” FAfiasMl ACC ZIAEFHAMMBIN, \IEY 1 AN HME. ZaAaeiett T REsRETE 2 128
TABER., SN, B AE - NS, B HARAEHTHA 8051 HfE4, MUL A
DIV. 4 A Jai& L — AN, 4 BBUEMELE B, X T MUL 1 DIV $84, 5 LB X ANE B3
BAE A FITB.

ex: DIV AB

BPATIZIES, A BIE S EREL B 3L, 521 0% B2 1E Ao

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

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

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

FOh.7~0  B:B 2 {7
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1.3 HERRFES (SP)

SP T fF vl & HERRTEEE . $hAT LCALL, ACALL 1 PUSH #5841, HERRFRETJeim 1, PRI 7 114
SINEEHEA . AT RET, RETI A POP 541, HER BB RIFE e v+ B ds Ja, HEAR SR B AR 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:HEtkIs4t

1.4 FiEFE% (DPTRS)

TM52 & B H HAEIEIRED, TATE= M A SFR #ilk, 4/ DPTR B K/NE 16 Af, A AN EUE
A E S =TT (DPH) MK 745 (DPL) . i% DPTR FHT 16 frihibik (420 25 A2 B, fmfs 7
T I A mFE FE Bk . 1 DPSEL %47 7o VFFE P ARAS7E P AN BE A B FE 41 2 (R EAT 1))
e,

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

82h.7~0 DPL:¥#Efg4HK =3

SFR 83h Bit7 | Bité | Bit5 | Bit4 | Bit3 | Bit2 | Bitl | Bit0
DPH DPH
RIW RIW
Reset 0 | 0 | 0 | 0 |0 | 0 | 0 | 0

83h.7~0 DPH:¥iEiE4 EFTy

SFR F8h Bit0
AUX1 DPSEL
R/W R/W
Reset 0

F8h.0 DPSEL : &2 DPTRE 3%

- -
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1.5 BFREF (PSW)

LA B S CPU M ALU #:E FEUFPIRS(E B . 2520 PSW FIH8 4 W R TR
& &
e C oV | AC #e C ov | AC
ADD X X X CLRC 0
ADDC X X X CPLC X
SUBB X X X ANL C, bit X
MUL 0 X ANL C, /bit X
DIV 0 X ORL C, bit X
DA X ORL C, /bit X
RRC X MOV C, bit X
RLC X CJINE X
SETBC 1

“07 FoRRERIEE, “17 PR EBIEMN “X7 FRbr SRRSO TR 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 B bR &

DOh.6 AC: ALU Bt A br &

DOh.5 FO: 38 FH s FH 25 e X b i

DOh.4~3  RS1, RSO: (RS1, RSO) (1A 75 it Ja 2l 2 TAE 2 A7 as At X A -

00: f#f#%[X 0(00h~07h)
01: f#f#%[X 1(08h~O0Fh)
10: /7% X 2 (10h~17h)
11: f#%[X 3 (18h~1Fh)

DO0h.2 OV:ALU jii Hbr &

DOh.1 FL: 38 A A 2 e SUbr

DONO P AFflbRAE . MERFE TR/ MR R R TR R <17 G127/ (B

PSW
Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bitl | Bit0
RW | RIW | R\W | RIW | RIW | R/IW | RIW | RIW
CY | AC | FO | RS1 | RSO | OV F1 P
Register Bank 3
1Fh
1snl RO R1| R2 | R3| R4 [R5 | R6 [ RY
RS1 RSO Bank -
Register Bank 2
1 1 3 17h
10h R0\R1\R2\R3\R4\R5\R6\R7
! 0 2 Register Bank 1
0 1 1 OFh
o8h|Ro| r1|R2|R3| R4 [R5 | RE | R7
0 0 0 Register Bank 0 o7h
RO‘Rl‘RZ‘RS‘R4‘R5‘R6‘R7

00h
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2. fFiER
2.1 BFFES

B 16K AT INAFRE P A7l a4, 7] SCHRFE 20 A2 (ICP), £ 5 FH 4 A2 (IAP) FIE R Gt 4 12 (ISP)
Diaetiae SN R EEE 2/ 1 IR b NAERE P AFfifi 2% (1132 22 il 2% 3] (0000h~3FFFh)
Wl 73 B 224 g X B A

211 BFFESMNESK

REFPAT fitias i) B Ja 16 /> 715 (3FFOh~3FFFh) 5 SUNE i il & 7+ (CFGW), £ _E R A7 (POR) I, &
S AR BB B | 2 A . 0000h~007Fh #kruE 8051 5& XN E i/ ikik & . 7F 240 L (ICE) Rt
AN HPEFENE 2D00h~2FFFh [kl 2= B LAt ICE RGuE REH . CRC16H/L J& R 56 A
R Xk, Tenx AfLAEME CRC WAFEFREF. A Af LB CRC R TP IFER A, LIS
CRC16H/L #ATELE, Ik ROM RS 1A R -

16K Bytes
Program Memory

0000h
Reset/Interrupt Vector
007Fh
0080h
User Code area
2CFFh
2D00N|  |CE mode reserve
2FFFh area
3000h
User Code area
3FEFh
B .
CFGarea | e
3FFFH 3FFOh

tenx reserve area

. 3FFA
" 3FFBh CFGBG
"3EFDh CFGWL
3FFFh CFGWH

Program Memory Partition
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2.1.2 [NFF ICP R

N AR T LUERE tenx %45 IO 5E % 2% (TWR99/TWR100),iX 75 5 %5 /b PUAE £ (VCC,VSS,P3.0 Al
P3.1 5 )& BZ0 B UL AT e g o Qo R P ARAE B bR B AR b 16 N A7 2E 4T G FE (FF B
T5,ICP), 1 L8 5| 0o 25 O BE /2 8 1) I Fh SR 16 | e s %, fie o AN B e vl I SR B 1 PR 1)1 1
SH I AP Bk,

EREAH ERE W

4 2% VCC, VSS, P3.0, P3.1

2.1.3 [N IAP R

s B CIEN AR (IAP)IIRE, B SUVFEKAFTE CPU AE AT I X N A7 A7 fifh i 52/ 5 A5 ik AG R
EEPROM fFHUEHE—FE 7. 1AP DJRE 2 L7 E N IX BEWE & IEA TR EAES NAT#EE—
BANNAF DU . IAP A R a2 i B4 240 N1, 3R H el Bl “IAPALL” #2777 4%
HFE IR PR .

16K Bytes Flash Flash memory IAPALL MOV_C MOV X (_IAP)
Program memory Accessible Accessible
0000h
0 Yes No
IAP-AIll area 0000h~3EFFh
1 Yes Yes
3EFFh
3F00h
|AP-Free area 3F00h~3FEFh X Yes Yes
3FEFh
3FFOh 3FFOh~3FF7h X Yes Yes
0 Yes No
CFGW area 3FF8h~3FFEh 1 Yes Yes
3FFFh 3FFFh X Yes No

EIAP R T, FEFRNESN=AFIX: IAP-All XI5, IAP-Free X1 CFGW XK. X ="
[X 52 B [F] 1

IAP-All [X355% IAPALL Zifrgefidr, UABHIE IAP B N AT HURE B ANFEF XK, ST
BEEFAMA R, ZXE AN 16128 F75. B H IAPALL 7% % 65h 5 A SFR
SWCMD 97h VL% E IAPALL #=filisE. 2RJE, BT LVERH MOVX #5454 M H 2dE 5 N IN A7
0000h % 3EFFh. S A HEESEH IAPALL IhRE, FH /- nJ LA SFR SWCMD 97h 5 A\ H At AE DA
JEBR IAPALL $&#ilbrE . F LI/, ANEE & O3 A F— N X AR .

IAP-Free X 1807545 5 AR . & AT LART SE HU7E i R SGia A7 310R) 75 B — vk Bl IR FE I R 4t
SRR . INAF I A X Sk mT AR SRAFE 258, (HOX AN XK@ E H4F . % XK/ 240
1, MHT—A EEPROM. FAMEML T —ANS2ik 128 7751¥) EEPROM, U2 INTE, EEPROM i
AR IS N R DU S UK, @ S ] EEPROM RAF it KL
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CFGW X1 3 M dE 74 (CFGWH. CFGWL Ml CFGBG) , ‘EfiiT Flash f#fif 2 i a 16
Hihk. 1AP JBiEVi ] CFGWH, T EWE T IAPALL FrEMIEM T, 1AP A DL B a5 A\
CFGWL f1 CFGBG. &5, CFGWL #& %] SFR F6h, CFGBG # & il %] SFR F5h, X
Ja BT LB & 24 SFR Feh I F5h >k4%% CFGWL fil CFGBG ¥ il it

2.1.4 RfE IAP BREBFEF

IAP [N {75 XNl ik “MOVX @DPTR,A” & 4 >k SZ 8L, £ 4 #8 &1 (DPTR) & & [N A7 19 H A5 Hb ik
(0000h~3FFEh),ACC U &5 NHIEHE . %8 AATE IAPWE SFR i gel 4 452 IAP 5 A\
%o IAP INFEE N KL FHE 1 ms @Vec=5.0V. [Ff,CPU &b T5RpIRA (H AT A BB H (58 i #84%)
5 NGRS 1T . BAELAUE IAP 558 Ja A B AR P2 A i b b . [RIRHZE 8 — AN 1AP &
I ERT 2%, F LB IS5 N RN RIEIRES . 1AP INAE B N T B 3E KRG8 FRCI2(F LLR)
H. Ve >4.0V.

M T2 A7t A A TAP 0H 3 =2 [7) — /N sizfk 23 6], S 2 H brthib 48 ) 0000h~3FFFh X33, IAP 1] LA
I “MOVX @ ADPTR”E“MOVC 182 HUNAF, WIS FAE BUSTELHE B INAEI IAP BS2EL
AT BAAME CPU 545 8] o

s IAPZR IS (V- 4)
D RE4.0V < Ve < 5.5V

ANL AUX2, #3Fh ; Disable WDT
MOV DPTR, #3F00h ; DPTR=3F00h=target | AP address
MOV A, #5Ah ; A=5Ah=target IAP write data
MOV IAPWE, #47h ; AP write enable
ORL AUX2, #02h ; IAP Time-Out function enable
MOV X @DPTR, A ; Flash[3FOOh] =5Ah, after IAP write
; Ims~2ms H/W writing time, CPU wait
MOV IAPWE, #00h ; AP write disable, immediately after IAP write
CLR A ; A=0
MOV X A, @DPTR ; A=5Ah
CLR A ; A=0
MOVC A, @A+DPTR ; A=5Ah

s IAPTRBIACHS (CHE S

TFHHA.0V < V< 5.5V
unsigned char xdata PROM[4096] _at_0x2000 // 0x2000 = start address
unsigned char code CODE[4096] _at_0x2000 // 0x2000 = start address

IAPALL = 0x65;

IAPWE = 0x47;

PROM[0x02] = wdata; // write data into ROM[0x2002]
IAPWE = 0x00;

IAPALL = 0x00;

rdata = CODE[0x105]; // read data from ROM[0x2105]
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SFR 97h Bit7 | Bit6é | Bit5 | Bit4 | Bit3 | Bit2 | Bitl | Bit0
SWCMD IAPALL/

RIW W
Reset _
97h.7~0  IAPALL(W):5 A 65h LA E IAPALL #5ilfrE, 5 NHEENER IAPALL brd. i IAP
G TERE, SLRNERR IAPALL #5 &

SFR 97h Bit7 | Bit6é | Bit5 | Bit4 | Bit3 | Bit2 Bit 1 Bit 0
SWCMD IAPALL
RIW R
Reset 0

97h.0 IAPALL (R): 17ﬁ RN N AT B X AT 3@ T TAP HEAT A7 HL

0: [N 1AP 4%
1: [N4F 1AP Jﬁ'ﬁ%
SFR C9h Bit7 | Bit6é | Bits5 | Bit4 | Bit3 | Bit2 | Bitl | Bit0
IAPCON IAPCON
RIW W
Reset | - [ - [ - [ - [ - [ - T - T -
C9h.7~0  IAPCON (W):
5N 47h 5L 74h B IAPWE 455 47Th —IRATLAS 12795, 5 74h —kATLA'S 2 715,
5N AMAE LA B TAPWE Fr&o HETE 1AP 5N G L BITEFRE
5 Alh BB INFOWE b5i&; 5 HABME G KR INFOWE brikic EILE IAP BN G L EIEERE .
SE2h B EHEEPWESR &, 5 NHABE LAEREEPWER & EITE 'S NEEPROMJ S RN B .
SFR C9h Bit 7 Bit 6
IAPCON | IAPWE | IAPTO
RIW R R
Reset 0 0
Coh.7 IAPWE (R): 5Fr&EER A2 AT EABE IAP 5 A
0: 25 H 1AP S IR
1: B HIAPE it
C9h.6 IAPTO (R): IAPS/EEPROMS/INFOE #EI frdi. *4IAPEKEEPROM S S INFO S #i R i,  Fi
HWEE . 4IAPWE=05KEEPWE=05KINFOWE=0l], H/WiERRiZIxE .
SFR F7h | Bit2 | Bitl
AUX2 IAPTE
RIW RIW
Reset 1] 1
F7h.2~1  |IAPTE: {##% IAP 5/EEPROM S/INFO 57 | 145 It 4%

00:
01:
10:
11:

#)kﬂij
S50 3ms il A B T IGE AR, B IS RMCIRES
SE0E 6ms il A F T IE AR S, B 1S RCIRAS

SE4F 25ms fil 5 T I N AR A

B S RIMCIRES

DS-TM52F4974_S
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2.1.5 N ISP #R

“TERFEWIE” (ISP) HIHEA AP AL, HHEBZ N T EHEFARE . HP s UART/SPI
s HoAh 5k WA EN RIS H AR AR, SR IAP AR 7 5 A%, ISP #E & 4%
A FEFRERE NS, A5 ISP i FE i AE 1) flash [X.
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2.2 EEPROM HUiE 71k 2%

T EE T A 128 I EEPROM s Fhtss . 'CHH LU N— sk g 25 a], nl Lk
RIS NN F5 . EEPROM EAG 2 /0 5 J5 IR K5 NI i Ak .

EEPROM Memory

EE00h EEPROMI[0]
EE02h EEPROMI[1]
EE04h

EEFCh EEPROM[126]
EEFEh EEPROM[127]

(REEFBSetE, TR

EEPROM %4 5 A\ ff 2R ALINAE 1IAP HJ7 =, #IL“MOVX @DPTR,A”F5 4 >k Sz, H 4 5 4t
(DPTR)f & EEPROM [¥) H #r#ihik(EEOOh~EEFEN Ml &F 7Bk 2, Bl Addr.=Addr.+2),ACC fJ &%
BANREYE. BAKAFE 2 ms @Vee=3.5V, 1 ms @Vcc=5.0V. [@I,CPU 4T 8IRA (B a
AMEEAEER (I 3%, LED 25)7E 5 N4k 4817 . A2/ EEPROM U 5 O\ 52 il i Ab B 3 1A]
FEAERIR W, RN ZE A N — EEPROM & 1M ER 25(5 IAP & [ 1 et 2815 =), HUIETIT
YE N R RIEIRES . EEPROM ¥ 5 N2 Ve > 3.5V,

WL “MOVX A,@ DPTR”#84, HEN HArHihl4817 EEOOh~EEFEh X1, {#A]LAizEL EEPROM
¥4 . EEPROM H#fz 52 UK 2 75 %2 300ns.

; EEPROM/R B4 A5

; T 35V < V<55V
ANL AUX2, #3Fh ; Disable WDT
MOV DPTR, #0EEQOh ; DPTR=EEQOh=target EEPROM[0] address
MOV A, #0A5h ; A=A5h=target EEPROM[0] write data
MOV EEPWE, #0E2h ; EEPROM write enable
ORL AUX2, #04h ; EEPROM Time-Out function select
MOV X @DPTR, A ; EEPROM[0]=A5h, after EEPROM write

; Ims~2ms H/W writing time, CPU wait

MOV EEPWE, #000h ; EEPROM write disable, immediately after EEPROM write
CLR A ; A=0
MOVX A, @DPTR ; A=A5h

e -
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2.3 EEPROM #/EI: & EW
2.3.1 XF EEPROM KBB4
(1) EEPROM K5I [AI AN [E 5E 1), 585 AN [ (R BI0HE 75 22 i B TB) AN ] o

(2) BESRTI G IR TR SRR BRI B BN, B PR KRS I R, R RO
5 0 BURELE T, RS AR K

(3) EEPROM [ Ei&H CPU A T5FPIRE, HATE /MR (e R 28 5) Ik 821817 . A ATE
EEPROM ##fs 5 A\ 56 B b B A [R] 7 A8 1 H o

(4) Lt i WE — NS NGB A T E N 83 0/ SN, MR RGRE L F AT -

2.3.2 %F EEPROM BBk
F£/7 EEPROM M B REL 5 K. RE. S IREE .

/0 5 FFIR¥EE By (Feys=FRC/2, 3.5V<HiJ£<5.5V, -20°C~105C)

2.3.3 BRI
R4 BRI N, —BRESRK S5 ANFEF EEPROM FO{E 2 [0 5% ELAR B .

2.34 BRARFHRY
FEARM RN, DURERAE R BT 1L R AR S R A

(1) RIEMUN, 5 EEPROM K, HLEAZ>3.5V, 7] LMEH LVD Dife %

(LVD = EiI>3.7V, LABTWr s, 455 EEPROM B 78 2 fA I a])

@ BE AT, WRAEVHWOT), P2 FiEss, SHEASE I TMER.
(3) BHHumI, B R AL T W, e RS PR

(4) AkikrE, FE BN EEPROM [BI AL B R B0 EF S5 N .

(5) EEIS PRI, FEFF BT R S5 AHNE TR (APTE), RIVEHEN RGA R,

(6) HLIEER, MRIFBILAE VCC 5 VSS 5| AL FFBE R AT Fa e RS8R,

________________________________________________________________________________________________________________________________________________________________________]
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SFR C9h Bit7 | Bit6é | Bit5 | Bit4 | Bit3 | Bit2 | Bitl | Bit0
IAPCON IAPCON

RIW W
Reset SE IR R S N S R -

C9.7~0 IAPCON (W):
HN 4Th B 74h ¥ E IAPWE #7&,5 47h —IRAT LS 1795, 5 74h — kAT LUE 2 7715
B NHAAE LSRR IAPWE bR BUE 1AP 5 NG L EITERR S .
5 Alh % & INFOWE b7 &5 HAh(E 15 INFOWE br&. BALE IAP BN 5L EITERRE
HE2hi% B EEPWERR & ;5 N HAhE LAEBREEPWERR & . @i AE S NEEPROM Ji5 37 BN & K .

SFR C9h Bit 6 Bit5

IAPCON IAPTO EEPWE
R/W R R
Reset 0 0

Coh.6 IAPTO (R): IAPS/EEPROME/INFOS B fri&. MIAPEEEPROM S S INFO S #E I i,
HW¥# & . 4IAPWE=0E{EEPWE=0INFOWE=0, H/Wi&RxiZbr&.
C9h.5 EEPWE (R): br& 357~ EEPROM T£4ifs % 2 15 il LAg 5 A
0: 25l EEPROM 5 Thfg
1: J3 FIEEPROM S Ifj g

SFR F7h | Bit2 | Bitl
AUX2 IAPTE
RIW RIW
Reset 1 | 1
F7h.2~1  IAPTE: f#ift IAP 5/EEPROM 5/INFO ‘5% | 14 & I £
00: 24 F
01: %54 3ms fil & & T IR AR &, 1B 5 RICIRES
10: 25 4F 6ms fill 2 & T B AR &, 1B 5 RNCIRES
11: %545 25ms il k& T TR AR &, 1B H S RIMOIRES
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2.4 15 BH15%3
SBHE A 64 FAHIE BARERE . (5 BN EHIEESE %S 7] (E500h~E53Fh)# Rl A2 N REIX,
TR ASERAE.

OHERX R —MRERXE, @ XCNEFER, W ID, FiE, w5, REA. BOOT
Info X Y IAP BN, FI/ 0] LLZE Flash IAP J& 76 1% X 3847 i 5 RS I8 S o eAh SIW L 40
1E IAP 5 A\ 2 HiZ2H WDT.

FEH AP DIRE, I 75 B4 AL LU 26

1 A A5 35 BT LA 1AP 45 5
2.% B INFOWE = 1.

E500H
Chip Info Area
(48B)
E52FH
E530H
BOOT Info Area
(16B)
(can IAP)
E53FH

f& 5 ROM 4+ X

Info ROM IAP B A\ :

fa] BB I “MOVX @DPTR, 2754528, 1M DPTR % HAx Flash Huht, ACC & 1EAES AN
Bl . Flash SN KATFE 0.6 ms @Vcec=4.0V~5.5V, Ve A KT 220uF. 7E IAP #/a], CPU At
TR, (HFTA ANEARERAE 5 NI A N 4R S22 1T . AR TE IAP 5 N 58 R JE A BEHHR] 7= 2k
FIH W & N E IAPTE(F7h.2~1)iE S Dhag, mlEE S RMOIRAS

Info ROM AP ZEX :
HEHbrhhk 4517 ES00h~E53Fh XK, #tnl LLH“MOVX$54#47. Info ROM [¥) IAP BT
AN CPU 543 5} ]
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Info ROM AP R 48RS, -

) 4.0V < Ve < 5.5V
ANL AUX2, #3Fh ; Disable WDT
MOV DPTR, #E530h ; DPTR=E530h=target |AP address
MOV A, #5Ah ; A=5Ah=target |AP write data
ORL AUX2, #04h ; IAP Time-Out function select
MOV IAPCON, #Alh ; Info ROM AP write enable.
MOVX @DPTR, A ; AP Write Info ROM
; Info ROM[E530h] =5Ah after AP write
MOV IAPCON, #00h ; IAP write disable, immediately after IAP write
ANL PWRCON, #7Fh ; IVC Enable
MOVX A, @DPTR ; Read Info ROM. A=5Ah
SFR C9h Bit7 | Bit6é | Bit5 | Bit4 | Bit3 | Bit2 | Bitl | Bit0
IAPCON IAPCON
R/W W
Reset | - [ - I - 1 - [ - [ - [ - [ -
C9h.7~0 IAPCON (W):

B\ 47Th B 74h % B IAPWE #5385 47h — XA LU'S 159, 5 74h — kAT PLS 2 715,
B ONFABE ATERR IAPWE Fri&. #UTE LAP 5 N5 LRI TE R E

5 Alh W B INFOWE #5:&;5 HAME R INFOWE b, BiE IAP B AL EERE .
‘HE2hi% B EEPWEFR &5 N HAth 8 ATEBREEPWERR & . B AE S NEEPROM i 3B 4

SFR C9h Bit 7 Bit 6 Bit 4
IAPCON IAPTO INFOWE
R/W R R
Reset 0 0
C9h.6 IAPTO (R): IAPS/EEPROME/INFOE#Ef fridi. HIAPEEEPROME S INFO S K, HH

HWiE . 4IAPWE=08{EEPWE=05% INFOWE=0I}, H/WiEiZbrd.

Coh.4 INFOWE (R): t5 8467~ INFO 774k 8% 2 75 7] LG 5 N
0: 28 INFO IAP 5 ThfE
1: JH FHINFO IAPE Ifi fig
SFR F7h | Bit2 | Bitl
AUX2 IAPTE
RIW R/W
Reset 1] 1
F7h.2~1  IAPTE: f#§E IAP 5/EEPROM 5/INFO 5 | 1415 I #3

00: 25 H

01: Z54F 3ms fil & & T IR bR &, B H S RCIRE
10: Z54% 6ms fil & & T B FRE, B S RBUIRES
11: 5545 26ms fid & & T @R bR, 1BH 5 RMBCIRE
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2.5 HiEAriEas

IEAbRERT 8051, 1% v B A WA AN E R G ae S 1A . NI B AF i A S (Rl Hl 256 T
IRAM F1 SFR 21k, mldd & MIRLSERIT VIR ST G4 258 B 1280 717 XRAM.
16 775 LCD RAM. 3 77 TM3 FE# . 24 77 TK ITRIM RAM. 64 771 TK DATA RAM,
128 77 EEPROM. 64 7 INFO ROM F1 IAP [NfE4H 5%, HfgidEiE MOVX 54 12HL.

Internal External
Data Memory Data Memory
FFh 0000h
IRAM SFR IAP Flash
Indirect Direct ProShrirridn\:\gﬂor
Addressing Addressing g y
80h 3FFFh
7Fh
IRAM E500h
Direct/Indirect DINtFO ROM
Addressing ata memory
00h E53Fh
EEOOh
EEPROM
Data memory
EEFFh
C800h
LRAM
C80Fh
EO00Oh
TKITRIM
RAM
EO17h
E100h
TK DATA
RAM
E1FFh
F240h T™3
F241h Reload Data
F242h
FBOOh
XRAM
FFFFh
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25.1 IRAM

IRAM 7T 8051 N & HEF 025 17] . B4 256 747 IRAM #F AT LA FH [A122 - hE A B R A BRI
128 AT Al UME B F-HEE B . AU BB F A8 (B PSW JTK), i #E IRAM 25 [E] JA 00h
F| 1Fh, bt 20h 2| 2Fh 117 16 775 IRAM Z¥[8]) A DAL AL T8k . IRAM 1] DLE N — i &7 77 25 FIFE

2.5.2 XRAM

XRAM £7F 8051 #hEBEUHE /7 &% 25 (B (Huhk AN FBOOh % FFFFh). 1280 77 XRAM H At
“MOVX 8417 HL .

2.5.3 SFRs

O F BT E ANE DhREALE (1l 1/O 1. R 8 A1 UART #:E) il i Frik hRE w7 4% (SFR)
AU E . XEERFA7A8 R 128 =1 A B E B a7 i = a] L 17) 80h #| FFh yulH. A 14 n]fif
FHER) SFROX FMRE BT IR 8 /N2l Az 2 vl -4k 1), i1 ACC, B Z7174%, PSW, TCON,
SCON AilHAth, H'& SFR HAEFH 7 Fhik. SFRFRAL T N EB U U5 AN %00 7 (R 40 Bl 5 3E AT H0 5 22
Pfndhl. 16 TM52 KA 628524t 7 Shritk 8051 f5 858 A =m0 i hRAg . B 7 hru
8051 KFIRTIRE PF A7 a2 Ah, 120 B SEBL T A SFR, T+ F - HC B MBS/ T R G 1R iR
ViRe 274, i ADC/ITK/LED/LCD 25451%:85 G Thik.

Internal Data Memory

Direct / Indirect Addressing 7Fh FFh
. . SFR
General Purpose RAM Indlretgtlsslc\j/:essmg Direct
( ) Addressing
30h 80h
7F | 7E |/D [ 7C| 7B | 7A] 79 | 78
77|76 |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 | 5C | 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 Féh
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
IF [1E [1D [ IC[1B [1A[ 19 | 18 ACC EOh
17 [ 16 [15 | 14 [ 13 [ 12 [ 11 | 10
20h [OF [0E [oD [oc 0B [0A 09 |08 00h CLKCON | Dgh
07 | 06 |05 | 04|03 | 020100 PSW DOh
Register Bank 3 1Fh T2CON | csh
18h . . COh
Direct / Indirect T Bh
Register Bank 2 17h Addressing B3 Boh
10h s
A8h
Register Bank 1 OFh I:I P2 AOh
08h » Bit " SCON | 98n
Register Bank 0 o7 TR Pl 90n
TCON 88h
00h PO 80h
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8/0 9/1 A2 B/3 Cl4 D/5 E/6 FI7
Fsh | AUX1
FOh B CRCDL | CRCDH CRCIN CFGBG | CFGWL AUX2
E8h PWM4DH | PWM4DL | PWM5DH | PWMSDL | PWM6DH | PWM6DL |  AUX3
EOh ACC MICON MIDAT | LVRCON | LVDCON | EFTCON EXA EXB
D8h | CLKCON [PWMOPRDH[PWMOPRDLPWM1PRDHPWM1PRDL| PWM3DH | PWM3DL |[UART1CON
DOh PSW PWMODH | PWMODL | PWM1DH | PWM1DL | PWM2DH | PWM2DL | TKCON3
csh | T2coN | 1APCON RCP2L RCP2H TL2 TH2 EXA2 EXA3
COh SIADR SICON SIRCD1 |SITXRCD2| ATKCHO | ATKCH1 | ATKCH?2
B8h IP IPH IP1 IP1H SPCON SPSTA SPDAT
BOh P3 LXDCON |LXDCON2| P3LOE | TKTMRL | TKTMRH | PWMOEO | PWMOE1
As8h IE INTE1 ADCDL | ADCDH P1LOE TKCON | ADCHSEL |[PWMCON2
AOh P2 PWMCON | PAMODL | PLMODH | P3MODL | P3BMODH | PINMOD | TKCHS
9sh | SCON SBUF SCON2 SBUF2 | POWKUP | P2WKUP | P3WKUP
90h P1 POMODL | POMODH | P2MODL | OPTION | INTFLG | PIWKUP | SWCMD
g8sh | TCON TMOD TLO TL1 THO TH1 P2LOE |UART2CON
80h PO SP DPL DPH INTE2 | INTFLG2 | POLOE PCON

SFR %
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3. LVRAILVD#%E

Z R EEE A (LVR) AYEHEERN (LVD) Thfg. SFR LVRCON mi%k## 16 271 LVR,
SFR LVDCON fJi%&$% 16 2% LVD. 1 SFR PWRSAV i1 LVRPD i th£=820 LVR Thég, W F &P

SFR [iz=NEw=E VA o

BB~ UReD [ PWRSAV | LVRSEL | (LVR) gl Note

0 X 0000 ON LV Reset 2.05V

0 X 0001 ON LV Reset 2.19V

0 X 0010 ON LV Reset 2.33V

0 X 0011 ON LV Reset 2.47V

0 X 0100 ON LV Reset 2.61V

0 X 0101 ON LV Reset 2.75V

0 X 0110 ON LV Reset 2.89V
PP 0 X 0111 ON LV Reset 3.03V
P = 0 X 1000 ON LV Reset 3.17V

0 X 1001 ON LV Reset 3.31V

0 X 1010 ON LV Reset 3.45V

0 X 1011 ON LV Reset 3.59V

0 X 1100 ON LV Reset 3.73V

0 X 1101 ON LV Reset 3.87V

0 X 1110 ON LV Reset 4.01V

0 X 1111 ON LV Reset 4.15V

0 0 0000 ON LV Reset 2.05V

0 0 0001 ON LV Reset 2.19V

0 0 0010 ON LV Reset 2.33V

0 0 0011 ON LV Reset 2.47V

0 0 0100 ON LV Reset 2.61V

0 0 0101 ON LV Reset 2.75V
S 0 0 0110 ON LV Reset 2.89V
fﬁ'ﬁ ;f'fft 0 0 0111 ON LV Reset 3.03V L R
A 0 0 1000 ON LV Reset 3.17V 60~80UA
A 0 0 1001 ON LV Reset 3.31V

0 0 1010 ON LV Reset 3.45V

0 0 1011 ON LV Reset 3.59V

0 0 1100 ON LV Reset 3.73V

0 0 1101 ON LV Reset 3.87V

0 0 1110 ON LV Reset 4.01V

0 0 1111 ON LV Reset 4.15V
2 IR B 0 1 XXXX ON En;:i)llseagl(gll?_\l/.F;SV 7 EEZ) 18UA
%é%i 0 1 XXXX OFF Disable * g5 N L R
e = i
1 e 1 X XXXX ON Enfb'liag'(‘;é\l/sw LI AEZ) 18UA
7 R
géiﬁfﬁ 1 X XXXX OFF Disable w5 /N FLR N A

M EERAS I AZE T SRC HAHIFE - 49 2~TuA,
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SFR E3h Bit 5 Bit 4 Bit3 | Bit2 | Bitl1 | Bit0
LVRCON PORPD | LVRPD LVRSEL
RIW RIW RIW RIW

Reset 0 0 0 | 0 | | 0
E3h.5 PORPD: JFHLE ik
0:7F 5 POR IjjfiE
1:5¢ 4 POR Thfg
E3h.4 LVRPD: {i Hi & & A7 Th gk £
0:ff fE LVR
1: LVR A Afdif
E3h.3~0 LVRSEL: ik Hi k& A7 IEFF (step=0.14V)
0000: % & LVR A 2.05V 1000: % & LVR N 3.17V
0001: % ® LVR A 2.19V 1001: % & LVR N 3.31V
0010: % ® LVR A 2.33V 1010: % & LVR N 3.45V
0011: % & LVR A 2.47V 1011: % & LVR N 3.59V
0100: % & LVR A 2.61V 1100: % & LVR N 3.73V
0101: % & LVR A 2.75V 1101: % & LVR X 3.87V
0110: % ® LVR A 2.89V 1110: % & LVR N 4.01V
0111: % ® LVR A 3.03V 1111: % & LVR N 4.15V
SFR E4h Bit 7 Bit 6 Bit 5 Bit 4 Bit3 | Bit2 | Bitl | Bit0
LVDCON | LvDM LVDO | LVDHYS | LVDPD LVDSEL
R/W RIW R RIW RIW RIW
Reset 0 0 0 0 0 | o0 | | 0
E4h.7 LVDM: i 5 G 1 A =X
0: Vee < Viwp (LVDIF = 1, 24 LVDO = 1 it})
1: Vee > Vo (LVDIF = 1, 24 LVDO = 0 Ii})
E4h.6 LVDO: A H A I 2 B 4 h
E4h.5 LVDHYS: LVD iR #{fi fig
0:5H] LVD iR
1:A# e LVD iR
E4h.4 LVDPD: i L A I ThRE L (76 25 /27 1 1 1R 20 H 8 5% 1)
0: 5 M
125
E4h.3~0 LVDSEL: fik HEFMIEFE (step=0.14V)
0000: & & LVD Xy 2.05V 1000: % & LVD KN 3.17V
0001: % & LVD N 2.19V 1001: % & LVD Ny 3.31V
0010: & & LVD X 2.33V 1010: % & LVD N 3.45V
0011: & LVD K 2.47V 1011: % & LVD KN 3.59V
0100: & & LVD K 2.61V 1100: % & LVD K 3.73V
0101: % & LVD N 2.75V 1101: & LVD Ny 3.87V
0110: % & LVD N 2.89V 1110: % & LVD N 4.01V
0111: %% LVD Jy 3.03V 1111: & & LVD A 4.15V
SFR F7h | Bit 5 |
AUX?2 PWRSAV
RIW RIW
Reset | 0 |
F7h.5 PWRSAV: s J 7 ek I

WH 1, BIOS RS RAEFIE LR FThFE
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4. BAL

ZO A TR 2 A7 (Reset) 7772, EHLE A (POR),4MEB 51 I 2 A7 (XRST), #4452 A7(SWRST),
IR 28 ZEAL(WDTR)FMK R EAL(LVR) » EAL/5 SFR I [A] B ERAME

4.1 FEEHL (POR)

FHEAE, BT R EADIRES BT 40mS B k. LR E TR E VCC 5 I HE S
ZHR VSS BF, REE ETHEE 2.2V. POR &7 B N5 b0 B3, mTBAH
PORPD (E3h.5) f#ifig/2% 1l

4.2 SRS IR AL (XRST)

AR 5| R A AR A 2. RSTn 51 IS ZORFFE /DA SRC B &l I 200 Al R EE . A
SR LA CFGW i fE/2A 1L .

4.3 B AL (SWRST)
BT Ar i 1 ¥ 2 56h 5 N SWCMD (SFR 97h)>k ™ 4=

4.4 B ERSBEL (WDTR)

WDT it i S {35 if WDTE (SFR F7h.7~6)%4%f1. WDT fH SRC E Jgi 4 5, 7EHRbh/AB S
Xig17, TR ENT I EgE N s AT 8ue k. BT 1€ I 286 s 2w &k WDTPSC
(SFR 94h.5~4)5%E L. WDT B CLRWDT (F8h.7)s{ E firiE % .

45 fRHEERLL (LVR)

KM EE A (LVR) JEidt LVRCON (E3h.3~0)mJ LA+ 16 B ASFIHLE [TTHE{E . 2% PWRSAV (F7h.5)
=1 B}, LVR &AESH TN EM5 BB B 3 5¢H . 7T B LVRPD (E3h.4)ffife/2k ik

JE IFIEZE AP-TMB2XXXXX_02S % 5¢ LVR M 1.

________________________________________________________________________________________________________________________________________________________________________]
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Flash 3FFFh Bit 6
CFGWH XRSTE
3FFFh.6  XRSTE: &M 5| A& A7 15 1)

0: 5 A& 51 B L
LAERESN R 5| IR AL

SFR 94h Bit5 | Bit4 | |
OPTION WDTPSC
R/W RIW
Reset 0 | o | |
94h.5~4  WDTPSC: & [ 14 52 i 4% 0 43 A0 [R] ik £
00:400ms WDT 5 &
01:200ms WDT s &
10:100ms WDT s Hi %
11:50ms WDT ¥ H %
SFR 97h Bit7 | Bité | Bit5 | Bit4 | Bit3d | Bit2 | Bit1 | Bit0
SWCMD /SWRST
R/IW W
Reset -
97h.7~0  SWRST: 5 A 56h LAF=4 8- 11
SFR E3h Bit 5 Bit 4 Bit3 | Bit2 | Bitl | Bit0
LVRCON PORPD | LVRPD LVRSEL
RIW RIW RIW RIW
Reset 0 0 0 | 0 | | 0
E3h.5 PORPD: & i+
0:7F )5 POR IjfE
1:5¢ 4] POR IfjfiE
E3h.4 LVRPD: ik & & A7 Dy Reide £
0:f#8E LVR
1: LVR A fiifE
E3h.3~0 LVRSEL: fik iR & A7 Ty REEFE (step=0.14V)

0000: % & LVR A 2.05V
0001:#% E LVR A 2.19V
0010:#% E LVR A 2.33V
0011:#%E LVR A 2.47V
0100:#% & LVR A 2.61V
0101:#%E LVR A 2.75V
0110:#% E LVR A 2.89V
0111:#% LVR A 3.03V
1000:#% & LVR A 3.17V
1001:#% & LVR A 3.31V
1010:1% & LVR N 3.45V
1011:1% & LVR N 3.59V
1100:1% & LVR N 3.73V
1101:1% & LVR N 3.87V
1110:1% & LVR N 4.01V
1111:4% H LVR N 4.15V
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SFR F7h Bit 7 Bit 6 Bit 5 |
AUX2 WDTE PWRSAV
R/W RIW RIW
Reset 0 0 0 |
F7h.7~6  WDTE: & | 14152 i %5 & A $5 1l

Ox: & [ 140 5 i 23 B AL 52 41
10: & T 1A e i 28 B AL TPl /A2 et U N Al RE, 2= K /45 1k / B s i s 4% 1 E
11: AT e i 28 B AL UG 25 H

F7h.5 PWRSAV: 7 ek I
WHE 1, BRARE A 7E 25 R 1R s e 1B 30 i e
SFR F8h Bit 7
AUX1 | CLRWDT
RIW R/W
Reset 0
F8h.7 CLRWDT: ¥ & ~iEF WDT, HIW 7~ — AN & 31 B hik e
SFR E4h Bit 7 Bit 6 Bit 5 Bit 4 Bit3 | Bit2 | Bitl | Bit0
LVDCON | LvDM LVDO | LVDHYS | LVDPD LVDSEL
RIW RIW R R/W RIW RIW
Reset 0 0 0 0 0 | 0 | 0 | 0
E4h.7 LVDM: i F s 6 1 B AR 2
0: Vee < Vivp (LVDIF = 17 LVDO = 1)
1: Vee > Vivo (LVDIF = 1, LVDO = 0)
E4h.6 LVDO: 1 H A6 S5z B 4
E4h.5 LVDHYS: LVD iR {fifig
0:5 1] LVD iR
1:Ad e LVD iR
E4h.4 L\VDPD: i H Al Th 6 32 38 (75 25 N A5 15 IE AT E 396 141)
0: 8 M
1:25H]
E4h.3~0  LVDSEL: fik L EAGMIEFE (step=0.14V)

0000:i% & LVD A 2.05V
0001:i% & LVD A 2.19V
0010:i% & LVD A 2.33V
0011:i% & LVD A 2.47V
0100:i% & LVD A 2.61V
0101:i% & LVD A 2.75V
0110:i% & LVD A 2.89V
0111:i% & LVD A 3.03V
1000:#% & LVD } 3.17V
1001:#% & LVD ;5 3.31V
1010:#% & LVD ;y 3.45V
1011:i% & LVD N 3.59V
1100:i% & LVD N 3.73V
1101:i% & LVD N 3.87V
1110:% & LVD N 4.01V
1111:% & LVD N 4.15V
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5. B ph e B AR R

5.1 RGiHt e

o P B WU Bl R Gt fEIs AT F AT DA B D) AR RS ph el iR 1B BB . e ) DL BRRR
DL 1,2,4 5 16 AR Eh 20 458% . BRI Bh a1 ] FXT (BRI 43R, 1 ~ 18 MHz) 2k FRC (B 4 &8 RC,

18.432 MHz). 8Bk a] Lk F] SXT (1833 it iR,32 KHz) 5k SRC(183£ N #B RC, 41 KHz). Rt
R A SO PUIE R B i) CPU IS AT 14 .

HALJE, 2B AER PR 41 KHz (1) SRCIE1T. SIW MAZIEHFE 2 2 S g/ T sk %,
) Vee SOVFO 7R 3 m i RGN SR IZAT . AR5 L T ,18 MHz 1) 5 Gt I i 3 75 2
Vce>2.2Vo

ZO A SN IR 2R 3 XI/XO 5l . BRI T Ah g R AL S 5 . SR e g,
U —NRST PRV o AT AR B R 2% o AR DRI 2 A DU R ¥ 8 ] DU A IR VE Ll 1~18
MHz. 7EM2ePT 18R e A Ae(d F 32.768 KHz 1R B4

CLKCON SFR ##ill R G £ 1) IEH 12817 . HIW EBIBHIT SIW 78 1% B 1% 27 /7 25 . SIW HBEFER
PR SRS B b A RS B R R PR B S . T AN [E]I S STPFCK=1 &
SELFCK=1. @WAEFIX SFREf—&KAE M,

RS B E AR BN Fsys M2 Bh U2 FXT, 7 MAZ3& R DLT D B AE:
1. i%%E FCKTYPE (D8h.6)

2. %1 2ms HF FXT %5

3. % & SELFCK (D8h.2)

ot B R] LAIA) PL.4 5] % H < RGN 2 0455 (CKO) . CKO 5| i % Hi 15 & i TCOE
SFR #Z#l] (ZWETH)

STPSCK (D8h.5) —|
PD — i>—> WDT

:I>—> TIMER3
STPPCK (D8h.4) —] )
SRC 0 IDL —| TIMERO
sLowck s TIMER1
SXT i TIMER2
! FASTCK e 1?2%%6 \ SYSCLK _C:>_' ADC
< 1 J UART
LA ’_C SPI
2 p

7
FRCF =<9 FRC

SCKTYPE
(D8h.7)

SELFCK L]
(D8h.2) oL >—> CPU
CLKPSC
xi X (D8h.1~0)
osc
X0 [Xe—
STPFCK
(D8h.3)
FCKTYPE
(D8h.6)
IS5

JE: A CLKPSC %%, 2% CLKPSC 2 /7, 41§ 16 NI 1R Jo, FEAE 180T 61 L) He 2 1ent #, 15 2%
AP-TMB52XXXXX_01S A7 AP-TMS2XXXXX_02S 7 J& 2 5 £ v 1] it ]
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CLKCON (D8h)
SYSCLK bit7 bit6 bit3 bit2
SCKTYPE | FCKTYPE STPFCK SELFCK
Fast FXT 0/1 1 0 1
Fast FRC 0/1 0 0 1
Slow SXT 1 0/1 0/1 0
Slow SRC 0 0/1 0/1 0
Fast type change 0/1 0&->1 0/1 0
Slow type change 0&->1 0/1 0 1
Stop FRC/FXT 0/1 0/1 0>1 0
Switch to FRC/FXT 0/1 0/1 0 0>1
Switch to SRC/SXT 0/1 0/1 0 1250
Flash 3FFDh Bité | Bit5 | Bit4 | Bit3 | Bit2 | Bitl | Bit0
CFGWL FRCF
3FFDh.6~0 FRCF: FRC#i % ijf %
i AdliET, FRC A%k 18.432 MHz. FRCF id il 8E .
SFR F6h Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bitl | Bit0
CFGWL FRCF
R/W R/IW
Reset - [ - [ - T - T T T
F6h.6~0 FRCF: FRCHIZH %
00h= JER MK, TFh=FER 5 &=
SFR D8h Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit1 | Bit0
CLKCON | SCKTYPE | FCKTYPE | STPSCK | STPPCK | STPFCK | SELFCK CLKPSC
R/IW R/W R/W RIW RIW R/W RIW R/IW
Reset 0 0 1 0 0 0 | 1
D8h.7 SCKTYPE: 12 808 . 1% A7 A Be7E R EI (SELFCK=1) I 477 .
0: SRC, P2.1, P2.0 4 1/0 5|
1: SXT, P2.1, P2.0 A5
D8h.6 FCKTYPE: tRET &I EAL . 147 R GerE 24 B (SELFCK=0) fif 47 .
0: FRC, P2.1, P2.0 4 1/0 5|4
1: FXT, P2.1, P2.0 ARSI
D8h.5 STPSCK: %4 1, 1% 1184 7145 145 5
D8h.4 STPPCK: M 1, %1 UART/Timer0/Timerl/Timer2/ADC 7£ %5 A2 I o SR &,
A Timer3 A1 5] B B 78 25 RS A 285
D8h.3 STPFCK: 54 1, 5 1 ey s DU 24 12 /2 IR ABE U e g o
A R REAE M2 B O
D8h.2 SELFCK: RGN LS. A H A2 STPFCK=0 74 1] LAt 2%
0: & i
RPN
D8h.1~0 CLKPSC: RGI #hsraids, ARUIEIR i KA 16 AN 3

00: RGN Pl 2 PRAZIN iR DL 16
01: RGN Pl 2 PRI B R LL 4
10: RGN B2 PR/ I Aok A, 2
11: RGN B2 /2 I BB A 1

xFE
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5.2 #ERA

WA 5 ERIERI REMER B E SORTE RIS B BEIZ 1T 1) CPU. 188ME bl e SO I b
WIS AT CPU. 4 RS Bl FE RIS, DUFERUIK.

R IEL B E PCON H1) IDL 7t N o Rl fe i gl vl % B ONTE B AR T 1 R G BHE,
{EAS AP 1 T . TESWAAEET, CPU #F NIEAR, M H b 4B % & PR EFIE K . 78 CLKCON
SFR 1) “STPPCK” fimf LLiZ B At — PR T WEL N T . W STPPCK=1, Rf
Timer3 F15| b a2k, HABAMNME Timer0/1/2, ADC F1 UART 7EAS RIS 1E. 181K &%
P AR B T IR . R PUEN % B CLKPSC SFR FAIX R GE i a4 ok Szl . 25 R
S I A B E I R R e

ZEEE R E W% E PCON 1) PD fi7 }2 CLKCON H1f#] STPSCK firif N . X 7 bt i
8051 S2ATIE M A, IR BT WDT I 4b ] feTF 8 Hfh r g i g1k . 121k AR
] DLIE R B AL EY 5| BRI s >k 45 R

PHEE R LM % E PCON F11#) PD £ J2i5F: CLKCON 1] STPSCK firi# N . fEE SRR T,
B I b s b, (RSB T Timer3 #1 WDT, WIS T 684b TIF EORA . B nr DU
S, FIEEEE Timer3 rhI k&1l 20T, Timer3 BF8PE N BB B IS IR, AREIEHR
FRC/512.

2 AR \NTN G/ 2T - H 2 155 I, S T/ EHA BT 71, AINTn=0 and EXn=1, n=0~2)
YE: [ 7] Bandgap KLk AR e D d i FE (VBGOUT=0)

SFR 87h Bit 1 Bit 0
PCON PD IDL
RIW RIW RIW
Reset 0 0

87h.1 PD: {5147, tn % 1 #EN B {5 /15 10,

87h.0 IDL: 25 RAE, R 1 3k N2 AR

SFR D8h Bit 7 Bit 6 Bit5 Bit 4 Bit 3 Bit 2 Bit1 | 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: 1S £ 2RY , 1ZAr R A 7EPph 5 X (SELFCK=1) i} 2% .
0: SRC, P2.1, P2.0 4 1/0 5|4
1: SXT, P2.1, P2.0 ksl

D8h.6 FCKTYPE: tRiJ £, %A R e 7E 128 =X (SELFCK=0) i 7%
0: FRC, P2.1, P2.0 A 1/0 5|4
1: FXT, P2.1, P2.0 léniEs|

D8h.5 STPSCK: ¥4 1, {5 1k 18 e AE 45 1A=

D8h.4 STPPCK: #5 1, {5 1k UART/Timer0/Timerl/Timer2/ADC £ 25 AR AN 4 . SR B,
WA Timer3 F15] - Wi 7E 25 WAL N B %K.

D8h.3 STPFCK: 54 1, 45 ik AR iy s DL A 18 /S IN AL L T
AL R BEFEAR B 20 g

D8h.2 SELFCK: R4 #hiiik . iz LA 24 STPFCK=0 7 7] LAk 4% .
O: 1
RPNINEE
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D8h.1~0 CLKPSC: RSBl iids, ARUIEIR i KN 16 A & 1A
00: R Ge b B 2 M2 I B R DL 16
01: R G o A2 PRSI B 5 DA 4
10: R GEH Bl PRI I Bh R DL 2
11: ARG Bl RIS I Bh R DL 1

SFR 94h Bit6 | | |
OPTION TM3CKS

RIW RIW

Reset 0 [ | |

94h.6 TM3CKS: Timer3 i 5 ik £
0:18 1 £ (SXT/SRC)

1: FRC /512
SFR F7h | Bit 4 |
AUX2 VBGOUT
RIW RIW
Reset | 0 |
F7h.4 VBGOUT: Vg H L £ P3.2
0:2%H
1.5 H
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6. FPETAINGAR

O H 1405 4 rh Wi se eaii o I i R Al DA S RS SR i CPU(E IR A 5] I I m]
LB/ BT el CPUL SRS TRIBHIRAAH A QI REFE AL AE B 1 Wl Re 2 iz

fE 0t 1, P R E A A bR & T W AR SR AR

DS-TM52F4974_S
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ME & #iR
0003 IEO INTO &5 51 B e Wy (rT DA i 45145 1 AR =X0)
000B TFO Timer0 ¥
0013 IE1 INTL AR5 5| I b Wy (] DLnsi it 287 45/ 45 1 AR 200)
001B TF1 Timerl /1
0023 RI+TI g0 (UARTL) H i
002B TF2+EXF2 Timer2 ¥
0033 -~ {588 )9 ICE = Ad
003B TF3 Timer3 A i
0043 PCIF Iig)rtO~Port3 AR 51 EL S AR A4 A W (R DA RS 88 287 4 157 1 A
T
004B IE2 INT2 #1385 I Wy (] DLnsk i 287 45/ 45 1 AR 20)
0053 ADIF/TKIF ADC/fih 542 5t Wy
SPIF
005B MIIF SPI/I’C iy
TXDF/RCD2F/RCD1F
0063 LVDIF LVD
006B RI2+TI2 & 11 (UART2) ik
PWMOIF "
0073 PWMLIF PWMO~ PWMZ1 H i
Hh i ) B R AR
& I Hh i FH{fEgE H W AR &
0003 IEO IE A8.0 TCON 88.1
000B TFO IE A8.1 TCON 88.5
0013 IE1 IE A8.2 TCON 88.3
001B TF1 IE A8.3 TCON 88.7
0023 RI+TI IE A8.4 SCON 98.1~0
002B TF2+EXF2 IE A8.5 T2CON C8.7~6
0033 -
003B TE3 INTE1 A9.0 INTFLG 95.0
0043 PCIF INTE1 A9.1 INTFLG 95.1
004B IE2 INTE1 A9.2 INTFLG 95.2
INTE2 84.1 INTFLG 95.4
0053 ADIF/TKIF INTE1 A9.3 INTE2 84.0 INTELG 95 5
SPIF SPSTA BD.7
005B MIIE INTEL A9.4 SICON C2.7 MICON E1.5
TXDF/RCD2F/RCD1F SICON C2.6~4 SICON C2.2~0
0063 LVDIF INTEL1 A9.5 INTFLG 95.7
006B RI2+TI2 INTE1 A9.6 SCON2 9A.1~0
PWMOIF INTE2 84.6 INTFLG2 85.6
0073 PWMLIF INTEL A9.7 INTE2 84.5 INTFLG2 85.5
B WA IR SFR
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6.1 FRHTEREAIDLSE Sz

IE A1 INTEL 1) SFR & FH I /2 75 B CPU $2f:Ak 4. POWKUP, PIWKUP, P2WKUP FlI P3WKUP
SFR £ 8> Port0~3 5| I i me BEAT TR K 7. 1P, IPH,IP1 1 IP1H SFRs k& It 56 2. ks
WSS, 5 BLAH R Bl e S 2 ) BT i AR e IR 5% o 2 SR [ B v e e 0 ) R g IR 45 e, BT
(A9 H P 5 R R 55, EL B 2 BT IR 55 SE e W SRR I 2 2 T X 408 AR 55 o) s A 1 2
AT AR S o 43T R BT 5 RIS A5 Lk AR AL 2 2 1 v W A 2 4 56 A

6.2 TRF TR

Yk NP, BT ARG ORI N %2 PUSH. POP ¥ SFR A B8 PSW 4, —26fF %5
) SFR %A INE] PUSH POP (4T 41 R 1 ik G fE Hh W T 5 1 51X 28 sfr 7l g S EUA—FL.

A4, PWMDH. PWMDL. PWMPRDH 8 PWMPRDL Jy 16 f7#fE, FEFAEILE &7 TAKE
FI N . G R A R IR X MY 16 A7 SFRs, 4k A . X8 sfr 78 i gz
MEN. BAHIEBILEER. ST 16 i PWM FEHIFHLEES, SR E R85 o B,

s RAE W SR s, DO G mT e I AR

TM52F4974 Data Sheet

SFR A8h Bit 7 Bit5 Bit 4 Bit 3 Bit 2 Bit 1 Bit0

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: & o W f e 4 il
0: 25 H BT Ay v My
L2 A R 36 o S A M A7 A e kA 1
A8h.5 ET2: Timer2 Wi {i G2 i)
0:2%5F Timer2 9 i
1: o Timer2 Fir
A8h.4 ES: & 11 (UARTL) b fit 42 1
0: 2% 8 [ (UARTL) H i
1: o iFE 1 (UARTL) Ak
A8h.3 ET1:Timerl 9K fd GE 42
0: 25/ Timerl i
1: o Timerl Fir
A8h.2 EXL: INTL 5] B e b A8 12/ 42 1A e s s g s
0: 25 FH INTL 5] Jir by A 2 /457 1A g it
1:FUVF INTL 510 WA 45 /45 1R AR e i, AN EA 9 0 B 1, #B AT TS /45 1R AT née i
CPU.
A8h.1 ETO: Timer0 Tl {& fig
0: 25 Timer0 i
1: 2 Timer0 7
A8h.0 EXO: INTO 5| Jii - b A8 45 / 45 1A e ER A8 g
0: 25 H INTO 5| Jii0 o Wi AT 52 / 452 1 b A e il
1: FCUF INTO 510 A WA {52 /52 1R A e i, N5 EA R 0 B 1, #B AT 5 /450 1A nie i
CPU.
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SFR A%h Bit 7 Bit 6 Bit5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
INTE1 PWMIE ES2 LVDIE | SPI2CE | ADTKIE EX2 PCIE TM3IE
R/IW R/IW RIW RIW RIW RIW RIW RIW RIW
Reset 0 0 0 0 0 0 0 0
A9h.7 PWMIE: PWMO~PWM1 F1 i {fif
0: 0¥ PWMO~PWML 1l
1:25H PWMO~PWM1 Ik
A9h.6 ES2: f#ifit & [1(UART2) K7
0:3% 1 £ I1(UART2) H e
1:AFBEH H(UART2) iy
A9h.5 LVDIE: {f§g LVD 1l
0:5< 1 LVD
1A% B8 LVD ik
A%h.4 SPI2CE: {#ifig SPI/I’C  lf
0:5¢ [ SPI/I?C ity
14§ 68 SPI/1°C ikt
A9h.3 ADTKIE: ADC/TK 1 {fifig
0:2= 4] ADCTK Hl¥;
1:4%if¢ ADC/TK ¥t
A9h.2 EX2: #H0 INT2 5] B e Wi (58 8 R0 2452 1452 1A Qg L e
0: 5 INT2 51 e b A3 e 4 1 A g
LAERE INT2 5] A 2 fs /s 1B A e i, B8 EA N 03B 1, #RAT LUK CPU M B /45
1A A
A9h.1 PCIE: PortO~Port3 5| Jil 2t 48 Fp Wi B o M7 AN S0 8 45 /452 1 A Qe B2 A
0: 5% PortO~Port3 5| A5 4 v i
1/ % PortO~Port3 5| JHI75 4 o it
A9h.0 TM3IE: i F Timer3 =
0: 5% Timer3 H i
1% fE Timer3 Tk
SFR 84h Bit 6 Bit5
INTE2 PWMLIE | PWMOIE
RIW RIW R/W
Reset 0 0
84h.6 PWMLIE: PWM1 {8 fg
0:2%
LAFREQE R PWMIE DA A 1 A B2 A4 PWM Hi )
84h.5 PWMOIE: PWMO [k fii g

0:2%

LAFREQE R PWMIE DA A 1 A B2 A4 PWM Hi )

DS-TM52F4974_S
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SFR B9h Bit5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
IPH PT2H PSH PT1H PX1H PTOH PXOH
R/IW R/W R/W RIW R/IW RIW R/IW
Reset 0 0 0 0 0 0

SFR B8h Bit5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0

IP PT2 PS PT1 PX1 PTO PXO0
R/W RIW RIW RIW RIW RIW R/W
Reset 0 0 0 0 0 0

Boh.5, B8h.5 PT2H, PT2: Timer2 il Jegki%l. (PT2H, PT2)=

00:0 2k (FARM S k)
01:1%%
10:2 2%
11:3 2% (et e 4)

B9h.4, B8h.4 PSH, PS: H: I (UARTL) Wit s %, & X k.

Boh.3, B8h.3 PT1H, PT1:Timerl F Wil sedidzstil. & i k.

Boh.2, B8h.2 PX1H, PX1:INT1 5| A se gz, & i k.

Boh.1, B8h.1 PTOH, PTO: Timer0 F1 Wil Je gzl . & i k.

B9h.0, B8h.0 PXOH, PX0: INTO 5| i I Se ez il . 52 S b

SFR BBh Bit 7 Bit 6 Bit5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
IP1H PPWMH PS2H PLVDH | PSPI2CH |PADTKIH| PLVDH PPCH PT3H
R/IW R/W RIW RIW RIW RIW RIW RIW R/W
Reset 0 0 0 0 0 0 0 0

SFR BAh Bit 7 Bit 6 Bit5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
IP1 PPWM PS2 PLVD PSPI2C | PADTKI PLVD PPC PT3
R/IW R/IW R/W R/IW R/IW RIW RIW RIW RIW
Reset 0 0 0 0 0 0 0 0

BBh.7, BAh.7 PPWMH, PPWM: PWMO~PWM1 Wil Je gz il 5 Sl b ik
BBh.6, BAh.6 PS2H, PS2: & [1(UART2) Wi s Ze 4%, & Xhn F Rk,

BBh.5, BAh.5 PLVDH, PLVD: LVD it e Zdz il . & X LTk

BBh.6, BAh.6 PSPI2CH, PSPI12C: SPI/I2C il e g4zl . 52 X ERriR .

BBh.3, BAh.3 PADTKIH, PADTKI: ADC/TK it se2eds il & Xhn ik .
BBh.1, BAh.1 PPCH, PPC: uij [ 0~¥iij Il 3 5| JHIek A rh B4t Se ez il o s S L Fridk
BBh.0, BAh.0 PT3H, PT3: Timer3 iR Wit Je sl o Sl ik .
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6.3 5| LVD H i

5] B WS INTO (P3.2). INT1 (P3.3). INT2 (P3.7)F1 PortO~Port3 5| fIAS Ak, k. X4 5] fHIik

AEIENE BRI ERE /7. INTO A1 INTL & N TR H Pl & 1) 8051 FrifE. INT2 RS Ak,
Port0~Port3 5| JHIAE A R Wi B 1/O RSBl . EARIRAETE S AR 7 T 5] R XoR 51 s oo s

R E . LVD HWe] LR SRECI VCC H R AKSF 5 7= A H

2E: PortO~Port3 7/ It I AEEG 1T H g 15 2T 172/ 1 LG R AT AT i R B/ 18 6 55 iR 0 T 1

LVDIE —— |
LVDIF — |
PCI
P3.7[X] X _>__|' ————————— ,
I
I
I PCIF
P3WKUP[7] —l_ '=§> i }- INTERRUPT
— ' |
H _: T
: L] _l
EA
r2.1[X] X
$ STOP_WAKE_UP
P2WKUP[1]

o
5
X

=

S

A

g H

=)

3
X
3
s
=
c
3 H

_>_
-
=8 -
-

EX2

B
B

EX1

.

Pl

EXO0

5| B4 o /e R R LVD Al
YE Q1R INTN F B L PR, TS/ A BEHA B 171450 (INTn=0, EXn=1, n=0~2).
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SFR 9Ch Bit7 | Bité | Bit5 | Bit4 | Bit3 | Bit2 | Bitl | Bit0
POWKUP POWKUP
R/W R/W
Reset 0 | 0 | 0 | 0 | 0 | 0 | 0 | 0
9Ch.7~0 POWKUP: PO0.7~P0.0 5| I 5~ i/ o W {5 G 4% i
0:2%
15 H
SFR 96h Bit7 | Bité | Bit5 | Bit4 | Bit3 | Bit2 | Bit1 | Bit0
P1WKUP PIWKUP
RIW RIW
Reset 0o | o [ 0 | 0 [ 0 | 0 | o | o
96h.7~0  P1WKUP: P1.7~P1.0 5| Jii ¥/ st/ v 7 45 42 1l
0:2%H]
15 H
SFR 9Dh Bitl | Bit0
P2WKUP P2WKUP
R/W R/W
Reset 0 | 0
9Dh.7~0 P2WKUP: P2.1~P2.0 5| il 5/ st/ v 7 455 R 4% il
0:2%H
15 H
SFR 9Eh Bit7 | Bit6é | Bit5 | Bit4 | Bit3 | Bit2 | Bitl | Bit0
P3WKUP P3WKUP
RIW RIW
Reset 0o | o [ 0 | 0 [ 0 | 0 | o | o
9Eh.7~0  P3WKUP: P3.7~P3.0 5 il 5./ nfe fie/ o i g 42 i
0:2%H]
S
SFR 95h Bit 7 Bit 2 Bit 1
INTFLG | LVDIF IE2 PCIF
R/W R R/W R/W
Reset — 0 0
95h.7 LVDIF: % H ks il b b 25
H H/W % & . SIW ¥ 7Fh 5N INTFLG PATERRIEAR & .
95h.2 1E2: #1382 (INT2 5] )i Zibr
MRTINE] INT2 51T FEIREr, Bk EX2 R 0i2 1, HHWRE.
R AT H T R S5 A P I B B R
95h.1 PCIF: Port0~Port3 5| &I e v s &

I E] Port0~Port3 5 RS AR b 1 B I R Wi REATI, i H/W B E .
YE: SIW 7] LI 50 5 5/ B 5 2 B .2 (Port0~Port3) .
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SFR 88h Bit 3 Bit 2 Bit 1 Bit 0
TCON IE1 IT1 IEO ITO
RIW RIW RIW RIW RIW
Reset 0 0 0 0
88h.3 IEL: AN T LINTL 5] BL 5 br &
WET HW RE] INTL 5] B e, AE EXL A 08 1
TR HAT T T AR 2515, & 2 e 11 5035 4
88h.2 ITL: AR T 1 42 i r
O: I HE~PA R (P A ) INTL 5|
10 R E LAl R) I INTL 5]
88h.1 IEO: #MEB A T O(INTO 5| )i i b &
WET HW RE] INTO 5] R B i, ANE EXO 24 0 8 1
TR BAT T T AR 2515, & 2 e 11 5035 4
88h.0 ITO: 73 7 O 428 il fir
0: i HEP 5 R (P ) B INTO 51
1 N E Al R) I INTO 5]
SFR A8h Bit 7 Bit 2 Bit 0
IE EA EX1 EXO0
RIW RIW RIW RIW
Reset 0 0 0
A8h.7 EA: 45 W a A 5 1
0: 25 BT Ay R
1o AR BT pb B ) R A A P gk
A8h.2 EX1: AN INTL 5] JH = W fe A0 8 45 1450 1 A5 g 4 e
0: 5 AT INTL 51 J b 7 3 e e 1 A e
LAERE INTL 5| b B Al 2 s /s b0, Bk EA N 0362 1, #A LK CPU MIZ/M5 5
PR
A8h.0 EXO: Z INTO 5| B Wi 45 f A2 45 1452 1 AsE nde it £
0: I FA1 INTO 5| fi e M 18 52 /422 1 A = e i
LAERE INTO 5| I rh W A1 5 M5 b BN i, T8 EA N 03872 1, #BAT LUK CPU M /{45
MR
SFR A%h Bit5 Bit 2 Bit 1
INTE1 LVDIE EX2 PCIE
RIW RIW RIW RIW
Reset 0 0 0
A9h.5 LVDIE: ff§E LVD H I
0: [ LVD ¥
1: fdiAE LVD iy
A9h.2 EX2: AN INT2 5] - W fe A0 8 45 1450 1 A5 g 4
0: 5T INT2 5] e 7 A e 4 1 A g P
LAERE INT2 5| W AR = ME 1R A Ui, B8 EA N 03602 1, #RATLLK CPU M E{E/ME
1R R i
A%h.1 PCIE: PortO~Port3 5| I 48 T GE o A7 A 52 1) 27 452 /45 1 A Qe iR 7

0: ] PortO~Port3 5| 1735 4 v by
1: f§1R% PortO~Port3 5| J{H175 # o 7
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SFR E4h Bit 7 Bit 6 Bit 5 Bit 4 Bit3 | Bit2 | Bitl | Bit0
LVDCON | LVDM LVDO | LVDHYS | LVDPD LVDSEL

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

E4h.7 LVDM: A& FE AW 2y g s =
0: Vee < Viwp (LVDIF = 1 LVDO = 1)
1: Ve > Vivp (LVDIF = 1, LVDO = 0)
E4h.6 LVDO: & H Ao i sz i 4 o
E4h.5 LVDHYS: LVD iE i fig
0:5< M) LVD iR i
1:AdfE LVD iR
E4h.4 LVDPD: i H H A0 T e £ (78 25 N A 45 1 1B = B 3l ok PA)
05 H
145 H
E4h.3~0  LVDSEL: 1k H R A% £ (step=0.14V)
0000:i% & LVD A 2.05V
0001:i% & LVD A 2.19V
0010:i% & LVD A 2.33V
0011:i% & LVD A 2.47V
0100:i% & LVD A 2.61V
0101:i% & LVD A 2.75V
0110:i% & LVD A 2.89V
0111:i% & LVD A 3.03V
1000:#% & LVD }y 3.17V
1001:#% & LVD }y 3.31V
1010:#% & LVD iy 3.45V
1011:% & LVD Ny 3.59V
1100:% & LVD N 3.73V
1101:% & LVD K 3.87V
1110:% & LVD Jy 4.01V
1111:% & LVD K 4.15V
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6.4 7 PR M A 1T

R ORI s, X EIRE AU RS TP TR AL (ex: EXO)FI EA ALEE N 14
Re A N UM B RE ) BT (BB 1 R W B (INTO~INT2, EB 4%, PWM, ADC Fil UARTS)#f
AILAMeEE CPU M Idle #5250 Idle Ml S5, SZEPREAWIRSHEF. “IDL (PCON.O)X & 55—
AR 2 AE BT IR 55 I R IR [ 5 AT

XA B RS B R, AT EREAL(I A1 EXO)AT EA AL AU E Y 1, IFH Sk
REDBIRFF R (KT 1A RGN B LA R G BR AR 2 EA RIKEDY 1 851 ifid
FORZS A REF R K R, e A MBI HA 2 A2 il P 1 7

MOV
INST. PCON, H/W \ INTERRUPT RETI NX1
CODE #01h FORCE NOP ,, SUB-ROUTINE INST.
sysce T LU L~ R E
IDLE |
P3.2

EA=EX0=1, P3.2(INTO)Z= bR A8 2\ i AN v b7

SFR 87h Bit1 Bit0

PCON PD IDL

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

87h.1 PD: = 1A, in 5 1 3E N2 1R AR
87h.0 IDL: S RAL IS 1 3 NS R R

6.5 B /% LA e A 1T

TSR IBEREAL (A0 TM3IE, EXO)RT EA S 40 B o 1, DL E /15 bR I DhRe. Frfa e
B A (51 10, Timer3)# iy LA 15 /4 (bR e i CPU. — B85 /4 1B e i, 41 5 “PD
(PCON.L) & B G — 2548272 — MRE TR &, e 1E Wil IR 55 < wi SL BT, 5 “PD
(PCON.L) B G — K48 £ — MU HILL L KIe4S, B e R Wik fE 3T .

Bk 7B EXO/EXL/EX2 4, INTO~2 5IHHIFF I E N E EA=1, F+H3I il R RS R %K1
FFEICRT 128 /N ARG BN LI R G BICRAE, a2, 24 EA K& E N 1 8 5 il IR
PRFF RIS RIS, CPU R &Ml i ANHEN R I FRE .

7% E POWKUP/PIWKUP/P2WKUP/P3WKUP 4, Port0~3 WKUP 5| iiH i 75 2% B EA=1,
WAk, 4 EARNKEN LK, CPU Hopimafig, Aot AT 125

YE: KGR NOP 754 7 NXLINX2 i & 1 T IEH
ZE QIR INTN e, H-HA K 7 INTn BET) S, A ASGEHA ET A 1 2C. (INTn=0, EXn=1, n=0~2).
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INST. P'\ég\,\/l‘ NX1 INST. (> 2 Cycles) INTERRUPT RET] NX2
CODE | soon HOLD | RUN SUB-ROUTINE INST.
MOV
INST. | 220N, NX1 INST. (2 Cycles) NX2 INTERRUPT RET] NX3
CODE | yoon HOLD |RUN| INST. SUB-ROUTINE INST.
svseu JUL_ UL~ UL AL~ AU
PD X
P3.2 A |
WARM §

EA=EX0=1, P3.2 (INTO) FRJE B KEE, B 1% Me 1L BE AN o

INST. P'\ég\,\/‘ NX1 INST. NX2 NX3
CODE | 4 |———HOLD ——— |, RUN INST. INST.

svsewk [ UL—J UL L—JUL—JUL—
[
P3.2 fL__J

WARM S —

EA=EX0=1, fkif K%, HEMEILERMEE, B&A T8

INST. P'\ég\,g NX1 INST. NX2 NX3
CODE so2h |———HOLD ————|. RUN INST. INST.

sysck JUUUL UL JTJITUT; ------- JUL—JUL
PD4|—|

P3.2 ki |

WARM N —

EX0=1, EA=0, P3.2 (INT0) &EH{F/F (LA elE, {H&A M

- -
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7. /O ¥O

ZSREHA 26 NZINEE 110 51D - FIBR /0 SIRIEREINE 8051 "iE-18e-B" IhEE - AN
SFR M, MAZ 5 IBEPRSHIES, 21— "Ms D 5 is DU E, DI sE B E B EXES] SFR -
(BI40:ANL P1,A; INC P2; CPL P3.0) -

7.1 30 0~¥ 0 3

XLE5] AT BLAE DU R AN R A 2, n h #R4

¥ H0~3% 35| IThee Px.n
K& i | B
S P3.0~P3.2 i SER Mg | VRS | R ES | BT
Fr it }
- 0 XK N N
B0 @E;EEIQ T
SRAREELT] .
(PSEUDOEN=1) 1 tfr Y Y
TRl -
- 0 IR N N
B 1 @E;EEIQ FF R
SRAREE .
(PSEUDOEN=1) 1 e BELATT N Y
‘ Eliemillis N N
2 CMOS HE# 4
o ittt — - -
BEME S X
A3 ‘ Al ‘ - N \
B NG X AR H) (EK)

RO 0~3% 10 3 1/10 HRThEER

U SRAE A3 O O~ 3 1 3 SLBIE vt s Rfil AN, U SIW i Z5CRE 170 51 Bl v B WA 3 0 Bl oK 1,
FFHs AR SR 1 4 SFR BB DY 1, AR SR 4 th 95l HL i

AP R 0 B LI, DR IT IR AR i, 2o s =0 i, DhRESy IR T,
M D HE=1 I, S DR Hi-Z, PIRAE & A T DU I f N o T AT DA A
70 B L A 27, 1 12C SDA 51, #3C 0 sk sl 1 i IX e T2 A B, 4
i E= 1, B0 0 A BB, R 1, PR 1 IR R, WL
EATININANES b4 F P

M IR 21, ThEy CMOS faitht, Al Al AR i 1 Ede (e i By (G R P Bl P 2
PR RERE 3 i, ZIhRe M THRME S, W ADC 51, i IR0y Hi-Z, 7R R 2A 4K
TN R R %

B 7 10 B2 Thagsh, BAuwE 0~um 3 5l IS HE — A EZ ANk hag, W LCD. LED. ADC
Al Touch Key. KZHIhagimid K4 5] B ] SFR ¥ B A 3 KBuE . om 1 1/ 1 3 5]
IR A FRvE 8051 4fBhE X, f INTO/1/2, TO/L/2 B{ RXD/TXD. ixL&5| fHzhfe 7 E4 5] i =
SFR B iR 0 8 1, F{%4F PL.n/P3.n SFR A 1.
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LU LED LED -
S|z #x| 8051 jjliﬁ ADC TK LCD MX DMX PWM HoA R 3
PO.7 Y AD24 TK19 LCDCO7 SEG6 PWM6() AD24
P0.6 Y AD25 TK20 LCDCO06 SEG7 PWMb5( AD25
P0.5 Y AD26 TK21 LCDCO05 PWM4 AD26
P0.4 Y AD27 TK22 LCDC04 PWM3( AD27
P0.3 TXD2 Y AD20 TK18 LCDCO3 COM3 LED3 AD20
P0.2 RXD2 Y AD21 LCDCO02 COM2 LED? SDAw AD21
PO.1 RXDq) Y AD22 LCDCO01 COM1 LED1 SCLw/PSDA(w AD22
P0.0 TXDw Y AD23 LCDCOQ0 COMO LEDO PSCL AD23
P1.7 TXD2 Y AD11 TK11 LCDC17 SEG?2 MISO AD11
P1.6 Y AD10 TK10 LCDC16 SEG3 PWM3 AD10
P1.5 Y AD9 TK9 LCDC15 SEG4 PWM?2 AD9
P1.4 TCO Y ADS8 TK8 LCDC14 SEG5 PWM1 ADS8
P1.3 Y AD7 TK7 LCDC13 PWMON AD7
P1.2 Y ADG6 TK6 LCDC12 PWMOP AD6
P1.1 T2EX Y AD5 TK5 LCDC11 AD5
P1.0 T2/T20 Y AD4 TK4 LCDC10 AD4
P2.1 X0 Y AD19 TK17 LCDC21 | COM5/SEGY | LED5 |PWMOP@ AD19
P2.0 Xl Y AD18 TK16 LCDC20 | COM4/SEGS | LED4 |PWMONgq AD18
P3.7 XINT2 Y AD17 TK15 LCDC37 | COM6/SEG10| LED6 | PWM6 RSTn AD17
P3.6 RXD2 Y AD14 TK12 LCDC36 SEG1 SCK AD14
P3.5 T1T10 Y AD15 TK13 LCDC35 SEGO PWM4 MOSI AD15
P3.4 TO/TOO Y AD16 TK14 LCDC34 | COM7/SEG11| LED7 | PWM5 AD16
P3.3 XINT1 Y ADO TKO LCDC33 PWM2) ADO
P3.2 XINTO Y AD1 TK1 LCDC32 PWM1y VBGO AD1
P3.1 TXD Y AD2 TK2 LCDC31 SDA/PSDA AD2
P3.0 RXD Y AD3 TK3 LCDC30 SCL/PSCL AD3
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S 1 O~3ii 11 3 51 VR AR RER w5 ) SFR BEEUIT -

. Px.n . HoAh 75 EH
IhEE " HRAS N
BRIEE (L2 SER %4 5] Bk SER W #
TO, T1, T2, T2EX, 0 1 N
INTO, INTL, INT2 1 1 LN
0 1 UART RX (_EHIEIA)
RXD, RXD2 PINMOD
1 1 UART RX (41\)
TXD,TXD2 2 1 UART TX % (CMOS#E#%) PINMOD
0 X e e S b
T00, ;1(00' T20 1 X N Bl B PINMOD
2 X i e (CMOS HE#%)

VBGO X X iy i 7 HE R B VBGOUT
COMO~COMT7* % X LCD ¥4 POLOE
SEGO~SEG11* LED MX 46 P1LOE

P2LOE
LEDO~LED7* . P3LOE
(%) X X LED DMX J% &k LXDCON
LXDCON2
TKCHS
TKO~TK22 X X fih 2 e 3 QIEEES
ATKCH?2
ADO~AD11 N
ADI4~ADZ7 3 X ADC jfii& ADCHSEL
PWMOP/PWMON 0 X PWM Friwk 5 FHr |PD\\//VVI\|\//I|CC:)CéI(\)I
PWM1~PWM6 2 X PWM %t (CMOS #E#) PWMOEL1
SPI Master Mode " N

MISO 1 1 SPI #4451 N

SPI Master Mode |, X SPI B/ HE (CMOS Hitf)
SCK, MOSI SPCON
SPI S,\'j‘l"s‘foMOde 2 X SPI %46 H (CMOS HEdfe)
SPI Slave Mode Ry N
SCK, MOSI 1 1 SPI s 4 /8 i i N
0 X 12C i b 0 AR s 1y, )
Master 1°C SCL -
2 X I°C I B H (CMOS HEFi %) PINMOD
Master 1°C SDA 0 1 1°C edf (- 40)
X1, XO 0 1 LS CLKCON

IO 0~ 3 BAIREARE
X R, “CMOS #E# 7 5| IR MG TR I IRE) 20 4 mA (. FATAZ AR
T 51 BIAE s AT RE »

—A TR SRR TR AR D> 4 mA IR (H R BEEKEN /NI (<20 w A). BT URIESR
N B D e, I FLEH G 2N B R

8051 Ak S| B2 —A> “OaTFIE” S, B IR E D> 4 mA BRIP4 th R e AR 2]
i IRB D> 4 mA HLIL 1~2 AN YL SRR T DR/ L (<20 w A), PAZESF 5] BIE =y . T
LR /ESm A B0 1 DI g«
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VE: KT LR IR SFR E. 5 I Yy LCDILED A, 14 R iIEER . 25 7 #t % LCDILED /&
(152 5] B g — i IO, ADC, i £ 1% £2.SP), 21 5544 % LCDILED L5518 B 45147 o
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ZO R RN SZEE 110 mEHRRINRE. B —NMETL, BOAEN T AR, AT AR, A
B EE IS I N 3 41(404H 0: P0.0~P0.3, P2.0~P2.1, P3.4, P3.7; 4341 1: P0.6~P0.7, P1.4~P1.7,
P3.5~P3.6; 4341 2: P0.4~P0.5, P1.0~P1.3, P3.0~P3.3). il ® SFR HSNKOEN. HSNKI1EN #
HSNK2EN fgifig.

SFR_READ_DATA

P3.7 Data SFR 0 MODEQ —

PWM6 —— | 1 e
A

PWMG6OEO

|

|
! | ADC
: DOUT P3.7 Touch Key
| : LCD/LED
|

OE [
|
L |P|N_READ_DATA}<—@

P3.7 5| &5 #

SFR_READ_DATA f¢————

P3.2 Data SFR—s
L r—-————~>"~"~"~"~"~"~ "~~~ ——7—777
1 Clock

Dealy

PSEUDOEN

e e e —

I
I
| | ADC
: DOUT P32 | Touch Key
| ! VBGO
I

OE | MODE3
I

P3.2 5| I&H
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SFR 80h Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
PO PO.7 P0.6 P0.5 P0.4 P0.3 P0.2 PO.1 P0.0
RIW RIW RIW RIW RIW RIW RIW RIW RIW
Reset 1 1 1 1 1 1 1
80h.7~0  PO: ¥ 110 %¥&
SFR 90h Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
P1 P1.7 P1.6 P15 P1.4 P1.3 P1.2 P1.1 P1.0
R/IW R/W R/W RIW RIW RIW RIW RIW RIW
Reset 1 1 1 1 1 1 1
90h.7~0  P1: 3jii 11 %4
SFR AOh Bit 1 Bit 0
P2 P2.1 P2.0
RIW RIW RIW
Reset 1 1
AOh.1~0 P2.1~P2.0: P2.1~P2.0%df
SFR BOh Bit 7 Bit 6 Bit5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
P3 P3.7 P3.6 P3.5 P3.4 P3.3 P3.2 P3.1 P3.0
R/IW RIW RIW RIW RIW RIW RIW RIW R/W
Reset 1 1 1 1 1 1 1
BOh.7~0  P3: i 3 %4k
SFR 91h Bit7 | Bit6 Bit5 | Bit4 Bit3 | Bit2 Bitl | Bit0
POMODL POMOD3 POMOD?2 POMOD1 POMODO
RIW RIW RIW RIW RIW
Reset | o | 1 o | 1 o | 1 o | 1
91h.7~6  POMOD3: P0.3 5| 14z il
00:#£5( 0
0L A% 1
10:45550 2
11:4%58 3, P0.3 )y ADC #i A\
91h.5~4  POMOD?2: P0.2 5| iz
00:#2 0
01:42: 1
10:45 28 2
11:#5xX 3, P0.2 2 ADC i A\
91h.3~2  POMOD1: P0.1 5| [
00:#£5( 0
014 1
10:45550 2
11:4%58 3, P0.1 )y ADC #i A\
91h.1~0  POMODO: P0.0 7| JiiIz il
00:#2 0
01:4: 1
10:45 28 2

11:4%5% 3, P0.0 S ADC #i A\
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SFR 92h Bit7 | Bit6 Bit5 | Bit4 Bit3 | Bit2 Bitl | Bit0
POMODH POMOD7? POMOD6 POMOD5 POMOD4
RIW R/W R/W RIW R/IW

Reset | 0o | 1 0o | 1 o | 1 o | 1

92h.7~6  POMOD7: P0.7 5| iz il

00:#2 0

0L1: K 1

10:45 K 2

11:85% 3, P0.7 y ADC Hi A\
92h.5~4  POMODSG: P0.6 5| il 5]

00:# 5K 0

0L:#5 1

10:45550 2

11:455 3, P0.6 iy ADC % A
92h.3~2  POMODS5: P0.5 5| jiiiz il

00:#2 0

014K 1

10:45 5K 2

11:85% 3, P0.5 iy ADC Hii A\
92h.1~0  POMODA4: P0.4 5| il ]

00:# 5 0

01:45 1

10:45550 2

11:4%58 3, P0.4 )y ADC #ii A\

SFR A2h Bit7 | Bit6 Bit5 | Bit4 Bit3 | Bit2 Bitl | Bit0
P1MODL P1MOD3 P1MOD?2 P1IMOD1 P1MODO
R/W RIW RIW R/IW R/IW

Reset | 0 | 1 0o [ 1 0o | 1 o | 1

A2h.7~6  P1MOD3: P1.3 5| 42 il

00:85X 0

0L1: 1

10:4585K 2

11:#58 3, P1.3 Jy ADC #ir A\
A2h.5~4  P1MOD2: P1.2 5| fii#5 il

00:# X 0

0145 1

10:4K 2

11:45% 3, P1.2 5 ADC Hi A
A2h.3~2 P1IMOD1: P1.1 5] iz

00:85X 0

0L1: 1

10:45 28 2

11:4558 3, P1.1 5 ADC A\
A2h.1~0  P1MODO: P1.0 5| fii#5 il

00: 455X 0
0145 1
10:4%550 2
11:4%5% 3, P1.0 iy ADC % A
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SFR A3h Bit7 | Bit6 Bit5 | Bit4 Bit3 | Bit2 Bitl | Bit0
P1MODH P1MOD? P1MOD6 P1MOD5 P1MOD4
RIW R/W R/W RIW RIW
Reset | 0o | 1 0o | 1 o | 1 o | 1
A3h.7~6  P1IMODT7: P1.7 5| iz
00:#2 0
0L1: K 1
10:45 K 2
11:85% 3, P1.7 4 ADC Hi A
A3h.5~4 P1MOD6: P1.6 5| 5]
00:# 5K 0
0L:#5 1
10:45550 2
11:4%8 3, P1.6 v ADC #ir A\
A3h.3~2 P1MOD5: P1.5 5] iz
00:#2 0
014K 1
10:45 5K 2
11:85% 3, P1.5 4 ADC % A\
A3h.1~0 P1MODA4: P1.4 5| iz
00:# 5 0
01:45 1
10:45550 2
11:# = 3, P1.4 y ADC i A\
SFR 93h Bit3 | Bit2 Bitl | Bit0
P2MODL P2MOD1 P2MODO
R/W R/IW R/IW
Reset 0 | 1 0 | 1
93h.3~2  P2MOD1: P2.1 5| iz
00:85X 0
0L1: 1
10:4585K 2
11:#5 = 3, P2.1 y ADC #i A\
93h.1~0  P2MODO: P2.0 5| 7 il

00:# X 0
014 1
10:45550 2
11:455% 3, P2.0 y ADC % A\
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SFR A4h

Bit7 | Bit6

Bit5 | Bit4

Bit3 | Bit2

Bitl | Bit0

P3MODL

P3MOD3

P3MOD?2

P3MOD1

P3MODO0

R/IW

RIW

RIW

R/IW

R/IW

Reset

0o | 1 0o | 1

0o | 1

o | 1

Adh.7~6

Adh.5~4

Adh.3~2

A4h.1~0

P3MOD3: P3.3 5| iz il

00:#2 0

01:#5 1

10:4%550 2

11:85% 3, P3.3 4 ADC Hi A
P3MOD2: P3.2 5| iz i)

00:# 5K 0

0L:#5 1

10:45550 2

11:4%% 3, P3.2 y ADC % A
P3MOD1: P3.1 5] iz il

00:#2 0

014K 1

10:45 5K 2

11:85% 3, P3.1 4 ADC % A
P3MODO: P3.0 5] iz il

00:# 5 0

01:45 1

10:45550 2

11:#5 = 3, P3.0 iy ADC #i A\

SFR A5h

Bit7 | Bit6 Bit5 | Bit4

Bit3 | Bit2

Bit1 | Bit0

P3MODH

P3MOD7 P3MOD6

P3MOD5

P3MOD4

R/IW

RIW R/IW

R/IW

R/IW

Reset

o | 1 0o [ 1

0o | 1

o | 1

A5h.7~6

A5h.5~4

A5h.3~2

A5h.1~0

DS-TM52F4974_S

P3MOD7: P3.7 5| i ]

00:#2 0

01:42 1

10:4585K 2

11:4%58 3, P3.7 ¥ ADC #ii A\
P3MODS6: P3.6 5 il

00:# X 0

01:#5( 1

10:45550 2

11:455% 3, P3.6 y ADC %t A\
P3MODS5: P3.5 5| i il

00:#2 0

01:42 1

10:4%550 2

11:#i = 3, P3.5 y ADC i A\
P3MOD4: P3.4 5| iz

00:45x( 0

0145 1

10:4%550 2

11:4%5% 3, P3.4 y ADC Hi A\
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SFR A6h Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
PINMOD [PSEUDOEN| MSI2CPS | UART2PS | UARTIPS| TCOE T20E T10E TOOE
RIW R/W R/W R/W R/W RIW RIW RIW R/W
Reset 0 0 0 0 0 0 0 0
A6h.7 PSEUDOEN: P3.0~P3.2 th JFIRIRAS
0: 2&H
1 B H
A6h.6 MSI2CPS: /M I°C 5] i1 £ (SCL/ISDA)
0: P3.0/P3.1
1: P0.1/P0.2
A6h.5 UART2PS: UART?2 5 i £ (TX/RX)
0: P1.7/P3.6
1: P0.3/P0.2
A6h.4 UART1PS: UART1 5| il £ (TX/RX)
0: P3.1/P3.0
1: P0.0/P0.1
A6h.3 TCOE: R4 85 5% th (CKO) =i
0:25H “ ARG ERBRLL 27 fr i 3 PL.4 5| JH
1 ffiRE “ RGHTERBRLL 27 fr 2] P14 5]
A6h.2 T20E: Timer2 {55 % th (T20) 45 i
0: Z5H] “Timer2 it thER LA 27 Hth 3 P1.0 51
1:fRE “Timer2 i tHBR L 27 4tk 2] P1.0 514
A6h.1 T1O0E: Timerl {5 5%t (T10) =4
0: Z5H] “Timerl vt thER LA 27 Hath 3 P3.5 51
1:fRE “Timerl i tHBRLL 27 4tk 2] P3.5 5]
A6h.0 TOOE: & i #3455 %1 th (TOO) 4% il
0: Z5H] “Timer0 vt thER LA 647 farth 2 P3.4 5]
1:A# “TimerO i iR UL 647 iy 2 P3.4 51 I
SFR B1h Bit 7 | | | |
LXDCON | LXDEN
R/IW R/W
Reset 0 | | | |
B1h.7 LXDEN: LCD/LED i g% il
0:5<M] LCD/LED
1:A# & LCD/LED
SFR B6h Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
PWMOEOQ | PWM20E1 [PWM20EQPWM10E1PWM10EQPWMONOE1PWMOPOE1PWMONOEOPWMOPOE(
RIW RIW RIW RIW RIW RIW RIW RIW R/W
Reset 0 0 0 0 0 0 0 0
B6h.7 PWM20E1: PWM2 5l
0: PWM2 25 ]
1: PWM21§iRE, 155 %0 H 2 P3.35]
B6h.6 PWM20EOQ: PWM2 #5 il

0: PWM2 2% H

1: PWM21{#gE, 155 %H 2| PL55I
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B6h.5 PWMI1OE1: PWM1 % i

0: PWM1 %&

1: PWMLfiigE, 15 540 2| P3.25|
B6h.4 PWM1OEOQ: PWM1 % i

0: PWM1 %&

1: PWMLffiRE, 15 5% H 2] PL.45] B
B6h.3 PWMONOE1: PWMON #i

0: PWMON 2% ]

1: PWMON ffifg, {554t #] P2.05|
B6h.2 PWMOPOE1: PWMOP i

0: PWMOP Z£H]

1: PWMOP ffigE, 15 5%t 2] P2.15] i
B6h.1 PWMONOEQ: PWMON #2 |

0: PWMON 2% J1]

1: PWMON ffifig, {554t 2] PL.35| 4
B6h.0 PWMOPOEQ: PWMOP 7 il

0: PWMOP 22

1: PWMOP ffigE, 155 %t 2] P1.25] i

SFR B7h Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit0
PWMOE! |PWM60OE1|PWMG60OEO|PWM50OEL |PWM50EO|PWM40OEL [PWMA4OEO|PWM3OE1 [PWM3OED
R/IW RIW R/IW R/IW R/IW R/IW R/IW R/IW R/IW

Reset 0 0 0 0 0 0 0 0

B7h.7 PWMBOEL: PWM6 #5l]

0: PWM6 2% 1]

1: PWM6fERE, 15 5% 2] PO.75] A
B7h.6 PWMBOEO: PWM6 #5l]

0: PWM6 2%

1: PWM6ERE, 15 5% 2] P3.75] A
B7h.5 PWMS5OEL: PWMS5 #5 il

0: PWM5 2% ]

1: PWMSfERE, 155 %iH 2] P0.65| A
B7h.4 PWMS5OEQ: PWMS5 #5 il

0: PWM5 2% ]

1: PWMS{ERE, 15 5%t 2 P3.45] 1
B7h.3 PWMJ40E1: PWM4 5|

0: PWM4 2% ]

1: PWM4AfERE, 155 %iH 2] PO.55| I
B7h.2 PWMA40EQ: PWM4 ]

0: PWM4 2% ]

1: PWM4AfERE, 155 %0 2] P3.55]
B7h.1 PWM3OE1L: PWM3 1]

0: PWM3 2% 1]

1: PWM3({ERE, 15 5%t 2] P0.45] i
B7h.0 PWM3OEQ: PWM3 1]

0: PWM3 2% 1]

1: PWM3fEiRE, 1554502 PL.65|

DS-TM52F4974_S 60 Rev 1.1, 2024/10/xx




o

< » 3R

TM52F4974 Data Sheet

Y

SFR 86h

Bit 7

Bit 6

Bit 5

Bit 4

Bit 3

Bit 2

Bit 1

Bit 0

POLOE

POLOE7Y

POLOEG

POLOES

POLOE4

POLOE3

POLOE2

POLOE1

POLOEO

R/IW

RIW

R/IW

RIW

RIW

R/IW

R/IW

RIW

R/IW

Reset

0

0

0

0

0

0

0

0

86h.7

86h.6

86h.5

86h.4

86h.3

86h.2

86h.1

86h.0

POLOET:
0:2%
1.8 M

POLOES6:
0:2%
1.8 M

POLOES5:
0:2%
1.8 M

POLOE4:
0:2%
1.8/

POLOES:

0:2%

15 H
POLOE2
0: 251
1JaH
POLOE1:
0: 251
1JaH
POLOEDQO:
0: 251
1:)eH

LCDCO7 / LED SEG6 (P0.7) 1% E4% il

LCDCO06 / LED SEG7 (P0.6) f# itz

LCDCO5 (P0.5) fi fit 2 il

LCDCO04 (P0.4) {1z

LCDCO03 / LED COM3/ LED3 (P0.3) {# Ef2 |

: LCDC02 / LED COM2 / LED2 (P0.2) fif g 2 il

LCDCO1 / LED COM1 / LED1 (P0.1) 1% A& il

LCDCO0 / LED COMO / LEDO (P0.0) 1% &4 il

SFR ACh

Bit 7

Bit 6

Bit5

Bit 4

Bit 3

Bit 2

Bit 1

Bit 0

P1LOE

P1LOE7

P1LOE6

P1LOE5

P1LOE4

P1LOE3

P1LOE2

P1LOE1

P1LOEOQ

R/IW

R/IW

R/IW

R/W

R/IW

R/W

R/IW

R/IW

RIW

Reset

0

0

0

0

0

0

0

0

ACh.7

ACh.6

ACh.5

ACh.4

PLLOE7: LCDC17 / LED SEG2 (P1.7) fii 4% il

0:2%H
1.8/

P1LOE6: LCDC16 / LED SEG3 (P1.6) fii fit 42

0:2%H
1.8/

P1LOES5: LCDC15/ LED SEG4 (P1.5) f# fit 4%

0:2%H
1A H

P1LOE4: LCDC14 / LED SEGS5 (P1.4) i ge 4z

0:4%

1.8 H

DS-TM52F4974_S

61

Rev 1.1, 2024/10/xx




ACh.2

ACh.1

ACh.0

TM52F4974 Data Sheet

P1LOES3:
0:2%
1JEH

P1LOEZ2:
0:2%
1JEH

P1LOE1L:
0:2%H
1:JHH

P1LOEO:
0:2%5H
1:JHH

LCDC13 (P1.3) f#ifE iz

LCDC12 (P1.2) f#ifEz i

LCDC11 (P1.1) f# ez i

LCDC10 (P1.0) f# ez il

SFR 8Eh

Bit 1

Bit 0

P2LOE

P2LOE1

P2LOEQ

R/W

R/IW

R/IW

Reset

0

0

8Eh.1

8Eh.0

P2LOE1L:

0:2%

1.8 H

P2LOEQO:

0:2%

1.8 H

LCDC21 / LED COMS or SEG9 (P2.1) i i 5l

LCDC20 / LED COM4 or SEG8 (P2.0) i it 45l

SFR B3h

Bit 7

Bit 6

Bit 5

Bit 4

Bit 3

Bit 2

Bit 1

Bit0

P3LOE

P3LOE7

P3LOE6

P3LOES

P3LOE4

P3LOE3

P3LOE2

P3LOE1

P3LOEO

R/IW

RIW

R/IW

R/IW

R/IW

R/IW

R/IW

R/IW

R/IW

Reset

0

0

0

0

0

0

0

0

B3h.7 P3LOE7: LCDC37 / LED COM6 or SEG10 / LED6 (P3.7) fii fit 5l

0:22H

15 H

P3LOEG: LCDC36/ LED SEG1 (P3.6) 1 f& 44l
0:22H

15 H

P3LOE5: LCDC35/ LED SEGO (P3.5) 1 f& 44l
0:22H

15 H
P3LOE4: LCDC34/ LED COMT7 or SEG11/LED7 (P3.4) fii g%t
0:25H]

13 H
P3LOE3: LCDC33 (P3.3) i fi 4

0:22 /4

E
P3LOE2: LCDC32 (P3.2) ffi g2 il

0:22 /4

E

B3h.6

B3h.5

B3h.4

B3h.3

B3h.2
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B3h.1 P3LOEL: LCDC31 (P3.1) e 4% i
0:24H
1.8 H
B3h.0 P3LOEO: LCDC30 (P3.0) ff e il
0:24H
1.8 H
SFR D8h Bit 7 Bit 6 |
CLKCON | SCKTYPE | FCKTYPE
R/W R/W R/IW
Reset 0 0 |
D8h.7 SCKTYPE: 121 #2484 . X A7 R BRI £ A (SELFCK=1) T &4
0: SRC
1: SXT. P2.0. P2.1 Jydifk 5| i
D8h.6  FCKTYPE: P §i28%, %fir K BEE 18I b X (SELFCK=0) F &%
0: FRC
1: FXT, P2.0 F P2.1 & fn kol 1, Ry a3l ot s i) FXT
SFR BCh Bit 7 [
SPCON SPEN
R/W RIW
Reset 0 |
BCh.7 SPEN: SPI fiifig
0: SPI 2%
1: SPI f#ifig, P1.7, P3.5, P3.6 /& SPI ThAE S| i
SFR C1h | | | | Bit 0
SIADR SIEN
RIW R/IW
Reset 0
C1h.0 SIEN: Slave I1ZC f#ifg
0: 2%
1: ffige
SFR E1lh Bit 7
MICON MIEN
R/W R/W
Reset 0
E1lh.7 MIEN: Master 1°C {§ife
0: 221
1: ffi R
SFR EFh Bit 6 Bit 5 Bit 4
AUX3 HSNK2EN | HSNK1EN | HSNKOEN
R/IW R/W RIW RIW
Reset 0 0 0
8Eh.6 HSNK2EN: 5| [l = HL a8 RE(3F 2 4 = P0.4~P0.5, P1.0~P1.3, P3.0~P3.3)

0: 55 2 251 ey i F i 4
1: 585 2 05| A e PR AL i E
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8Eh.5 HSNK1EN: 5| e i fa i il BB (5 1 4= P0.6~P0.7, P14~P17, P3.5~P3.6)
0: 5% 12051 e e R iR A%
1: 55 1 451 B E AL UM

8Eh.4 HSNKOEN: 5| il i fajii i GE (3 0 4= P0.0~P0.3, P2.0~P2.1, P3.4, P3.7)
0: 575 O 451 i ey VEE Pl L4
1: 55 0 45| B0 E LR A

SFR F7h | Bit 4 |
AUX?2 VBGOUT
RIW RIW
Reset | 0 |
F7h.4 VBGOUT: Vge R4 1 P3.2
0:22
1.8 H
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8. Timers

Timer0,Timerl A1 Timer2 15 & NARUEN] 8051 25 1 I e/ iTE#s . AHECT LS 12T 8051,1%:ts
F I Timer0/1/2 R 2 ARG B R HAMII R EA B0 . 0l U, 78 8 I 2R B, 1K 26 5 ) 2%
PABE—AN2 ARG B SR B 2+ B R TOIT U2 51 Ak b 2k T 2 A R GRS #h bA
%A AR B T hrdE 8051 SERT 25 3hAE, TOO 5IFN% H “Timer0 % iR LA 647111551
T20 5| it “Timer2 %5 5 DL 2700ME 5 . 24042 SXT, Timer3 # 158 & oy — N SZif It 5.

8.1 Timer0/ Timerl

TCON #1 TMOD FH T B e, IE4%8 Timer0/Timerl 3@ 4T A0 rf b= A= 5 I 281 $as 1R A8
FEREAE P T 1) 8 o7 A7 A 45 (TLO, THO, 1 TL1,TH1).

SYSCLK/2 —»{ 0

TLO THO OVERFLOW
P3.4 (T0) —>»{1

TOO
CTON RUN _
CONTROL » Div64 —R]

TRO ___ 4 1
GATEO 4T

INTO (P3.2)

SYSCLK/2 —»{ 0

L1 THL OVERFLOW
P3.5(T1) —»|1

CTIN RUN T10

Div 2 —&

CONTROL >
TR1 4 0
GATEL J
INT1 (P3.3) —————
Timer0 A Timerl Z5#)

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 % Hibr &

e /B LR R H/W R E

2 CPU #mit AR IR 45 F2 o isf i H/W IS 2.
88h.6 TR1:Timerl iz 474

0:Timerl {Z1k

1:Timerl 47
88h.5 TFO: Timer0 % Hibr &

VER B8 /BRSO e N e H/W R B

1 CPU a1t N Wi IR 55 F2 7 i B H/W IS 2
88h.4 TRO: Timer0 iz 474 il

0:Timer0 {Z 1k

1:Timer0 iz 47
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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
RIW R/W RIW RIW RIW RIW RIW
Reset 0 0 0 | 0 0 0 0 | 0
89h.7 GATEL:Timerl [ J4# 47
0:34 TR1 AT B Timerl fige
1:HAY INTL 5 A S, TRL A7 4% B I Timerl fifE
89h.6 CTAIN:Timerl 14028/ 72 I 28 £ 07
0: 58 i 2 A X, Timerd FI%CHE DL 2 /> R GeH B E B2 48
LovhE A X Timerd BOEHE 72 T1 51 R BEATIS 38 0
89h.5~4 TMOD1:Timerl Bizlik$%
00:8 177 52 I 2/ T2 2% (THL) A1 5 AL T/ 4128 (TL1)
01:16 fi7 5E I} 23/ H e
10:8 7 H zh T e i 28 B08s (TLL), 35 H B AN THL S5 s 4.
11:Timerl &1k
89h.3 GATEO: Timer0 [ 13547
0:34 TRO A7 ¥ & i Timer0 f# &g
1: 24 INTO 5] By, TRO A7 13 & i Timer0 i 8
89h.2 CTON:Timer0 T4 2%/ 72 i 28 £ 07
005 I 2B, Timer0 A3 LA 2 A R G o i I 22 58
Lot E A X Timer0 B8R 78 TO 51N FEAT I 38 0
89h.1~0 TMODO:Timer0 #Xi%E 4%
00:8 37 5E I 28 /11 #5125 (THO) A1 5 47 71 73 445 (TLO)
01:16 fi7 72 I} 2%/ Hr 2%
10:8 37 [ 2 F 5 I 28 B8 (TLO), ik HY e AL THO B3 48
11:TLO & —/ 8 AL 2o/t Has . THO & — 8 e i 28/ H 2%, i Timerl () TR1 A1 TFL f2
SFR 8Ah Bit7 | Bité | Bits | Bit4 | Bit3 | Bit2 | Bitl | Bit0
TLO TLO
RIW RIW
Reset | 0o | o [ o [ o [ o | o | o [ o
8Ah.7~0  TLO: Timer0 ¥ ({545
SFR 8Bh Bit7 | Bit6é | Bit5 | Bit4 | Bit3 | Bit2 | Bitl | Bit0
TL1 TL1
RIW RIW
Reset | 0o | o [ o [ o [ o | o | o [ o
8Bh.7~0  TL1: Timerl ¥ {45
SFR 8Ch Bit7 | Bit6é | Bit5 | Bit4 | Bit3 | Bit2 | Bitl | Bit0
THO THO
RIW RIW
Reset | o | o [ o [ o | o | o | o [ o
8Ch.7~0  THO: Timer0 4 1 w515
SFR 8Dh Bit7 | Bité | Bit5 | Bit4 | Bit3 | Bit2 | Bitl | Bit0
TH1 TH1
RIW RIW
Reset | o | o [ o [ o | o | o | o [ o
8Dh.7~0  TH1: Timerl ¥¥z ()& 7

M SiES N6 A H S Timer0,/ AT EGERTIL LRI %15
M [ ZH 7T 5T T00 7/ ki ik B 7Y i 7 A -
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8.2 Timer2

Timer2 i@t TCON2 A fF 8 AFEAE TL2 A1 TH2 [ E I 28415088 2 A 715 FIAE 6 /£ RCAP2L
F1 RCAP2H 1] Timer2 = #5/4i 3R a7 47 #% 1 i A =79 ok %1

SYSCLK/2 —»{ 0
Lo THo OVERFLOW
P10 (T2) —»{1 . -
TR2 4
CT2N T20
EXEN2——>» CAPTURE/RELOAD Div 2 _|X|
T2EX (P1.1)——> CONTROL
A A
\4 \4
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 RIW RIW RIW RIW RIW RIW RIW RIW
Reset 0 0 0 0 0 0 0 0

csh.7 TF2: Timer2 % Hibr &
Qe /B 2 B B H/W R E, BRE RCLK=1 8§, TCLK=1. AL AiH S/W iEZE.
C8h.6 EXF2: T2EX W51 51 Bt br &
W EXEN2=1, Mifska E a2 T2EX 5] K BBk AR 5] e gk & . 1AL Z0H S/W
BHE.
C8h.5 RCLK: UART $Z S gz il 7
0: A3 1 81 3 A ] Timerd 8 HU A A H5 47 3 11 42 g s
148K 1 8 3 I Timer2 8 HI A A 55 47 3 1 42 g i)
csh4 TCLK:UART K& 4z 47
0: 1550 1 8% 3 A A Timerd i H A8 Sy B AT 3 11 R 336 B e
1: 5 1 51 3 WHE FH Timer2 S B Sy H8 47 5 11 2 36 B 4
C8h.3 EXEN2: T2EX 5| fiif#i g
0:T2EX 5| JjH12x
1:T2EX 5l f#RE, W RCLK=TCLK=0, &l T2EX 5| BIK) T FEATEkAR, X 5] & ffi 3k 5 &
#®
C8h.2 TR2: Timer2 iz 4745
0:Timer2 {Z1k1
1:Timer2 47
csh.1 CT2N:Timer2 i1#4%/ 5 i 25 L 540
0: & I 2R, Timer2 I LA 2 AN 2R Ge sl 3 - 186
1B, Timer2 B TE T2 51 BIE T FRU 3G o
C8h.0 CPRL2N: Timer2 i #2 / 5 3 42 il iz
0: EHAM, R EXEN2=1 2 Timer2 i i 8% T2EX 5| JHI_E 1) B B AR I 5 30 5 2
1A, 5 EXEN2=1 78 T2EX 5] _F 1T B v Bk A T4l 42
Wi RCLK=1 8, TCLK=1 K}, CPRL2N #{ 21, Timer2 ji H i) 52 i) 25 4 5 1] 5 sh 4%
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SFR CAh Bit7 | Bit6é | Bit5 | Bit4 | Bit3 Bit2 | Bitl | Bit0
RCP2L RCP2L

RIW RIW

Reset 0o | o | o0 | o | o0 0 | o | o
CAh.7~0 RCP2L: Timer2 &k /4 84 K 745

SFR CBh Bit7 | Bit6é | Bit5 | Bit4 | Bit3 Bit2 | Bitl | Bit0
RCP2H RCP2H

RIW RIW

Reset 0 | o | o0 | 0o | o 0 | o | o
CBh.7~0 RCP2H: Timer2 5 4%/ $K 5t i e 77

SFR CCh Bit7 | Bité | Bit5 | Bit4 | Bit3 Bit2 | Bitl [ Bit0
TL2 TL2

RIW RIW

Reset 0 | o | o0 | 0 | o 0 | o | o
CCh.7~0  TL2: Timer2 34 % 75

SFR CDh Bit7 | Bit6é | Bit5 | Bit4 | Bit3 Bit2 | Bitl | Bit0
TH2 TH2

RIW RIW

Reset 0 | 0 | 0 | 0 | 0 0 | 0 | 0

CDh.7~0 TH2: Timer2 ¥R 1=

M JIiF S FE 6 5 HTH K TIMer2 Fr fERERIL NI & % (5 4

M [FIZHFET 5T 120 9] il i i B HI iEHE H -
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8.3 Timer3

Timer3 EA—A 24 A7 IETHELES, MR = E R, dh4h, Timer3 FHAMEMIEINE &, JEAE
BN IE A o W AR & (TRI) I H 3 A TM3RAM B 37 I & — AN 38 19 “ 4 #% i ”(TM3RLD) .
TM3RAM fiiF 8051 [ 4N B it #e 2 18], Hudik A F240h 3| F242h. R % & T CLRTM3 {7,
Timer3 1] LI 1E1T4 . Timer3 B8P 02 81 (SRC 8¢ SXT)EL FRC/512. BN SXT K,
X SEINF I Al (RTC) Th AE A BRAR IR %

CLRTM3 AP‘>0
(F8h.6)
TF3
FFFFFFh b o (95h.0)
Timer3
Interrupt
! QBP
Slow clock —»{ 0 T
——1 24-bit Timer3
CLR  TM3IE
FRC/512 —> lA (A9h.0)
?24
TM3CKS F240h
(94h.6) TM3RAM
(TM3RLD)
F242h
Timer3 454
SFR 94h Bit 6 [ | |
OPTION TM3CKS
R/W R/W
Reset 0 | | |
94h.6 TM3CKS: Timer3 N4k
0:18 I 4f (SXT/SRC)
1: FRC/512
SFR 95h Bit 0
INTFLG TF3
R/W R/W
Reset 0

95h.0 TF3: Timer3 R &
4 Timer3 i+%0y FFFFFFh I, B H/W B . 4587 AT b IR ST A shi5EFR . SIW AT

LI FEh B N INTFLG LSRR ZAT
JESIW B L0 F568 INTFLG #7/9fr2, 125 1 AEEM.

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

F8h.6 CLRTM3: B L Aclear - R K Timer3, 75 ZS/WiHRR -
JE T Timer3 HBFIEGERIE S RHTEZ 15846 5,
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8.4 TOO, T10 1 T20 #rHi#EH1]

12258 B A] DL AR S AR ) 3 T 51 B4 (CMOS HERRA% 20) fhigny 2848 . TOO W i Timer0 ¥
HERLL 64 7745 T10 W H Timerd v B PA 2 7242, T20 3 B Timer2 @ HER DL 2 724, F T
DL B 5 I 2% H ) AR Ui 3 AR . 1% & TOOE, T10E Al T20E SFR w] % HixX 2L .

SFR A6h Bit 2 Bit 1 Bit 0

PINMOD T20E T10E TOOE
R/W R/W R/W R/W
Reset 0 0 0

A6h.2 T20E:Timer2 15 ‘5% i (T20) ff &
0:4% 1k “Timer2 #i HIFRLL 27 #iri3) P1.0
LRV “Timer2 v HBR LA 27 #iH 3 P1.0
A6h.1 T1O0E:Timerl {5 5 i H (T10)f#
0:2%1F “Timerl % H UL 27 HyH 2 P3.5
LVF “Timerd % B LA 27 Hi 3] P3.5
A6h.0 TOOE:Timer0 {5 5 Hi (TOO) 4
0:2% 1k “Timer0 i HiFR DL 64”7 i Hi # P3.4
LaVF “Timer0 i B DL 64”7 Hiyih 3] P3.4
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9. UARTs

Zot FF AP UART, UARTL F1 UART2.

UART1 f#{ SCON F11 SBUF #] SFR. SCON & %l 27 f7 %%, SBUF &5l & 745 . BB S NT
SBUF FHTf&%, 1M SBUF #EiszHUET, RIIRTFESCE . B0 R B Ak ik s 25 A7 48 2 78
SEIF . R T ARER) 8051 M4 T AR, 1%t b fefit 7 —26 B, Wil UARTIW Al &, R i%
AR R P3.1 1. 7F 8051 hruErh, UART BRI B YT Timerl/Timer2, {HH
Al LA# ) UART (a7 52 B #5853 UARTLCON & SUHT I RR R

UART2 fii i SCON2 1 SBUF2 i) SFR. SCON2 4% 27 /758, SBUF2 ¥ aifies. BB N
SBUF2 #4746 %, EHL SBUF2 SRIGHR B AR . HRUSCEE AR 126 B0 27 A7 28 72 52 S AL Y o
UART2 32 #f UART [ RER 3 DhdE, {HASCFEE ModeO A1 Mode2.

Fsyscik N ARG B 4%, UART AR RiHHEH AW T
UARTL ¥ B 24 SFR UART1BRS=0 I (45 %4 B itk 8051)
e Mode 0:

Baud Rate = Fgyscik/2

e Mode 1, 3: WIERAEH Timerl =3 inz it
Baud Rate = (SMOD + 1) X Fsyscik/ (32 X 2 X (256 — TH1))

e Mode 1, 3: W RfEH Timer2
Baud Rate = Timer2 overflow rate/16 = Fsyscik/ (32 X (65536 — RCP2H, RCP2L))

e Mode 2:
Baud Rate = (SMOD + 1) X FsyscL«/64

UARTL 4R i% E: 24 SFR UART1BRS=1 i}

e Mode 0:
Baud Rate=Fsy5c|_K/2

e Mode 1, 3:
Baud Rate= Fsyscik /132/UART1BRP

e Mode 2:
Baud Rate= (SMOD + 1) X FSYSCLK/64

UART2 BRI & :
e Mode0, 2: A HF

e Mode 1, 3:
Baud Rate= FsvscLk 132/UART2BRP

2T UART LB [ERERILIE R AT E Z 15 B IS I 6 5o
M T Timer2 4117755 UART I #pi9 EZ 156, 15217 8 #.
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SFR 87h Bit 7
PCON SMOD
RIW R/W
Reset 0
87h.7 SMOD: UART1 Ui 45 2 42 1| o7
0: 551 UARTL XU 45 %
1:FF 5 UARTL R4 %

SFR 98h Bit 7 Bit 6 Bit5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
SCON SMO0 SM1 SM2 REN TB8 RB8 Tl RI

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

98h.7~6  SMO0,SM1: UARTL i IRk $47 0,1
00: 155 0: 8 (LR B f7 a8, IHFHR=FsyscLk/2
01: #=% 1: 8 bit UARTL, U4 al a8
10: 50 2: 9bit UARTL, J4FH= FgyscLk/32 5k/64
11: #258 3: 9 bit UARTL, P4 nl a8
98h.5 SM2: H AL FEAr 2
SM2 CRFIE I AN B AT RIAT Z AR AIE S, IR LRI T U M B AR 2 AR 3
W, R E SM2, NSRBI BRI EE O MEEAI N 0, WA SR AR B BN B R . ZEREER 1
W, BRAEBRRCEIA RS IR AL, B S AEBIEI H. TEBK 0 R, SM2 RK 0.
98h.4 REN: UART1 i i g
0: 2% P12k
LAl
98h.3 TB8: fi4afr 8, 7EMiz 2 MigisX 3 Hr iz 9 1
98h.2 RB8: Ui 8, A H 2 FIta 3 FR BN HIEE 9 fir, B SM2=0 i 15 IE A i 1
98h.1 TI: Rk Wrbr &
TERE 0 i HIW 5 8 AR B B, e AR s B T AR B . W2 SIW
B
98h.0 RI: B2U b i
TERES O IS\ AR B HIW B, SE A A =0 B 45 1R A R SR B . 25 SIW

kR
SFR 99h Bit7 | Bit6é | Bit5 | Bit4 | Bit3 | Bit2 | Bitl | Bit0
SBUF SBUF
RIW RIW
Reset - ! - ! - 1 - [ - [ - [ - [ -
99h.7~0  SBUF: UARTL KIEFEMCEIE . SOEBIRENZAE, BlCEE Az hr E i, (R /2l
SLI.
SFR DFh Bit 7 Bité | Bit5 | Bit4 | Bit3 | Bit2 | Bitl | Bit0
UART1CON|UART1BRS UART1BRP
RIW RIW RIW RIW RIW RIW RIW RIW RIW
Reset 0 0 0 0 0 0 0 0

DFh.7 UARTI1BRS: UART1 I 4% 5k .
0: 8051 BRIV Z i ik F¢
1: UARTL R &R N UART1BRP
DFh.6~0 UART1BRP: & X UARTL J5R F4a il a5 -
UART1 J45% = Feyscx/32/UART1BRP
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SFR 8Fh Bité | Bit5 | Bit4 | Bit3 | Bit2 | Bitl | Bit0
UART2CON UART2BRP
R/W R/IW R/IW R/IW R/IW RIW R/IW R/IW
Reset 0 0 0 0 0 0 0
8Fh.6~0  UART2BRP:Z X UART2 S REZFilif FE 45
UART2 45 % = Fsyscx/32/UART2BRP
SFR 9Ah Bit 7 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
SCON2 SM REN2 TB82 RB82 TI2 RI2
RIW RIW RIW RIW RIW RIW RIW
Reset 0 0 0 0 0 0
9Ah.7 SM: UART?2 & [k £
0: #izX 1: 8 bit UART2, eFn]4s
1: 13X 3: 9 bit UART2, s ml 48
(UART2 A3 FFIEE L 0/ 5K 2)
9Ah.4 REN2: J&i ] UART2 #21
0: KMk
1 FF R
9Ah.3 TB82: {4t 8, LA 3 fL 42 LA
9Ah.2 RB82: #zt i 8, o rEMiat 3 Rl Es 9 fif
9Ah.1 TI2: ik Wik &
B 1 AR 345 IR A TR LR AL HIW B . LA SIW R
9Ah.0 RI2: Bl Wrbr &
B 1 AR 3 45 1B AR AFE s AL HIW B . L2 SIW i RR .
SFR 9Bh Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bitl | Bit0
SBUF?2 SBUF?2
R/W R/W
Reset | - | - | - [ - | - { - 1 - 1 -
9Bh.7~0  SBUF2: UART2 JIA RIS . KREEIE S NI E, Bl Mz A B i, HERR R
AR
SFR A9h Bit 6
INTE1 ES2
RIW RIW
Reset 0
A9h.6 ES2: & LI(UART2)H i 2 i
0: S5l H T (UART2) H e
1: fifE R T (UART2) H
SFR A6h
PINMOD UART2PS | UART1PS
RIW RIW RIW
Reset 0 0
A6h.5 UART2PS: UART2 5| j{li#% (TXD2/RXD2)
0: P1.7/P3.6
1: P0.3/P0.2
A6h.4 UART1PS: UART1 5| i+ (TXD/RXD)
0: P3.1/P3.0
1: P0.0/PO.1
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10. PWMs

Zo B 7 16 2 PWM i, PWMO & PWM6. PWM A] LIFR#E PWM I 7= 4 65536 545
EC o HE R AR TR P I . PWM I e PLIE B FRC X4 (FRC x 2) , FRC 8% Fgyscik VE N E:
PR, R EEEAERE LR, PWM K period 405 KT duty.

g IR SFR #25th] PWM # HEp A& . B0 18 PWM FFRHH, 1558 2 5 PWM CMOS #EH
Wit GEWELHE).

16 £ 1] PWMOPRD. PWMZ1PRD I PWMOD ~ PWMG6D 2 17 28 s B AT % 7715 45 W F v 2T 544
TR LB ), (H TR R ASE L R 8 AL X Vi1, DR 20 DA a2 ) 7 2R L
BE XA, FEERMEE R, AN E T HATS SO Er, 42
AT 8 MLgEih X K HA SRR T 2 [ Bt . Wi, 5K, BERTEN.A
ERFET, FREFE.

PWMOIF (85h.5) —
PWMOIE (84h.5) —

PWMIF
PWMLIF (85h.6) — r >—> PWM interrupt

PWMLIE (84h.6) — PWMIE
(A9h.7)

PWM 4541

. .
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10.1 PWMO

PWMOPOEO 1 PWMOPOE1 HFi%&£ PWMOP [4it, PWMONOEO 1 PWMONOEL fi Fik#%
PWMON ()4 o« X PUAME A a] AVE A PWMO 3R HI4 . R IX 4 A7 s R, PWMO K& BRI
fE1k, A0 PWMO IEfEi217. CLRPWMO 7 HAMHFEI YR, &% E CLRPWMO fif, &k
PWMO J:£%F, HM PWMO IE/EIZ4T. PWMO g5 a0~ TR .

DATA BUS

< > P2.0
8 8 s (A0h.0)
PWMON
\ 4 > 2.0
8 8 TEMP [
i —»
(8-bit) 8 PWMONMSK
8 8 (A1h.1) PWMONOE1L
1 (BGh 3)
¥ (90h 3)
PWMOPRDH|PWMOPRDL| PWMODH | PWMODL PWMON
(D9h.7~0) | (DAN.7~0) (D1h.7-0) | (D2h.7-0) > 0
Buffer Buffer 1
8 8 8 8 8 PWMONMSK “£
(A1h.1) PWMONOEO
(B6h.1)
L PERIODH | PERIODL < L= DUTYH | DUTYL (-
Current Data Current Data P2.1
(AOh.1),
» PWMOIF (85h.5) PWMOP__ B
—1
oS PWMOPMSK
(AFh:3-0) (A1h.0) PWMOPOEL
i (B6h.2)
4
P12
Fsvsoix 16-bit Base Q| Deadzone& | pyypop (80h2
Fsvscix Counter Output Mode >0
» S Control H
FRC LR —1
FRC x 2 PWMONOET (B6h.3) PWMOPMSK
PWMOEN PWMOPOE1 (B6h.2) ) (A1h.0) PWMOPOEQ
(Alh.4) PWMONOEOQ (B6h.1) (B6h.0)
2 PWMOPOEO (B6h.0) PWMOOM
PWMOCKS CLRPWMO (F8h.3) (AFh.5~4)
-~ PWMOMSKE
(Aln3-2) CLRPWMO AFhG
(F8h.3) (AFN.6)

PWMO £514

Al LUER 5 N PWMODH F1 PWMODL SR PWMO )5 25th. 24 16 fr3EiH 58 Lic 16 1if
PWMO 5 %5 %577 85 {PWMODH, PWMODL}, PWMO i {55 B A K . ] DU ks & M
5 N\ PWMOPRDH #l PWMOPRDL ZFf7#5 K% & PWMO & #H. 75 A\ PWMOD 8¢ PWMOPRD #F
a2 e, WrEE S RIRAEEIEATE CAME M X F . HIW B IS5 R 8iE R PWMO B 55T
IXEefE . RS ETE IS R, HIWCKEE PWMOIF f7, fn 5 PWMO Frisrfdife, 7= A4 ik,

PWMO A 1E AR A 2 A s Fh AR A 0. PWMO iy 45 5 7] LLE L PWMOP F1 PWMON PU 7
AFEMERG . XA AES, WEIEFEA TNOV. ANEE R 8 A fE WA N SEIX 54 T
EIX . TNOV JEid#% BE PWMODZ f7K#fiE . PWMODZ ] 0~15 4 il Wit 5] 0~ 15,16
PWMOCLK JE . 5 PWMODZ=0, MIEEF PWMO it f£145 PWMOP A1 PWMON, ﬁﬁ?ﬂz
FWEAMER G2t ERE, W PWMO it 1 & bk 58 SURAK 58 5T TNOV, Tl A4t 1
SERRIETEAG A T AN TR . R BEE 7 PWMOMSKE 7, % H T DAY 7 ki DA g i 4 s [ 52 13
Z, 1M SIW i% B CLRPWMO 7 i1 H/W % & .
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10.1.1 IEHEHER

IEF R PWM J& — R SR A S5 44, e DASA) 50 ity ml 28 A2 [ ol JHC o R D7) 38

A 2 L,

PWMOPRD (new) i—

i R PWMOPRD + 1. PWMO (194 T 01 R BT

PWMOD 2%

1. Update new PWMOD and PWMOPRD
2. Generate PWMO interrupt flag

PWMOPRD (old) —
PWMOD (new)
PWMOD (old)
PWMOP [ e I I I
PWMON | [ | [ | [ |
: Old Period : : New Period :
New PWMOD New PWMOPRD
is written is written
PWMO IE % & =3 H % (PWMOOM=0, PWMODZ=0)
ModeQ | PWMOPRD R Model | PWMOPRD }
" PWMOD ‘ i " PWMOD i
PWMOP 1 | 1 | | PWMOP T ' T | I_
L ‘ \ | ‘ | |
PWMON ! ! | | PWMON [ ! |
= - | g .
TNOV TNOV TNOV TNOV
Mode2 | PWMOPRD | Mode3 PWMOPRD }
" PWMOD ‘ i " PWMOD i
PWMOP 1 | 1 | | PWMOP T ' T | I_
| \ ‘ | \ 'l |
PWMON [ ! ' | PwwmoN | ! ' [
r_b‘ H | f_"‘ H |
TNOV TNOV TNOV TNOV
PWMO IE # A =5 AR =

DS-TM52F4974_S 76
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10.1.2 FHrER

P PWM 58 @A AL, (BB U R 45 1ESEIX (SFR PWMODZ 45104 0), EE—1
AN A P, PWMOP HLELSS —mit%giH, PWMON HZE S — ity o 33 9 o 1) 5 3 06 25U HH [,
FrLLEATR 9% /& PWMOPRD/2 FIHEEGHR 4y BT RANH iEE R —mi, bk b 2 Hag
TR 5. Wi PWMOD KT PWMOPRD/2, H/W ¥ 5a]i% & 545tk PWMOPRD/2. #ith
T A AR S N TR .

1. Update new PWMOD and PWMOPRD
2. Generate PWMO interrupt flag

v v v

PWMOD (new) |- — — ST e A
PWMOD (old) 174-4(— — — == - — — -4~

e | 1 L L

Old Duty New Duty

PWMOP [ ] I N
punon g IR e FH e B

| Old Period | | New Period |
New PWMOD New PWMOPRD
is written is written

PWMO 45 58 Hi 7% (PWMOOM=0, PWMODZ=0)

Mode 0 ’ PWMOPRD J Mode 1 5 PWMOPRD |
Frame ‘ ' ‘ I Frame ‘ ' ‘ I
| I | | I |
PWMOD i | PWMOD | | |
t | 1 i
PWMOP | | PWMOP I _,_
| — 1 A I (.
| | | (| ] ] | 1l
| | | (| | | | (|
PWMON | | , | PWMON | | ' | L
I > > I > >
TNOV TNOV TNOV TNOV
Mode 2 | PWMOPRD R Mode 3 g PWMOPRD |
Frame ' ‘ I Frame ‘ ' ‘ I
I I | | I I
PWMOD X | PWMOD | | |
[ I [ —
PWMOP R | PWMOP I _,_
| —— — A } I Lo
! | | (|
PWMON | | ' K | PWMON | | | N [
\ —i | i i |
Tnov Tnov Tnov Tnov

PWMO 448 A0 AR
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10.2 PWM1~PWM6

BHA 64 16 fif PWM fEiE PWM1~PWM6, PWM1~6 T il (PWMLIF) , B eyl E i .
DL LA PWML BT 368 . PWM B] LURRYE PWM I8 7= A2 65536 5 4% B 43 % 22 11 2% A4 4 28
K. PWM B4 a] LLEFEXUN (FRC x2) , FRC 8 Feyscux 1 9B 2

DATA BUS
A e y - >
8 8 8
\ 4
8 8 TEMP [«
(8-bit) |
8 8
8
A 4
PWM1PRDH[PWM1PRDL| PWM1DH | PWMI1DL
(DBh.7~0) | (DCh.7~0) (D3h.7~0) | (D4h.7~0)
Buffer Buffer
8 8 8 8 8
bt PERIODH | PERIODL juted &l DUTYH DUTYL e

Current Data Current Data
PWMLIF (85h.6) P3.2
(BOh.2)
B P3.2
PWM1O0OE1
(B6h.5)
PWM10
F
FSYSCLK 16-bit Base @ P1.4
SYSCLK Counter QOH 4
FRC CLR »S oD
FRCx 2 PL4

PWMI1EN PWM1OE1 (B6h.5)
, (A1h9) PWM10EOQ (B6h.4)
PWM10EQ

PWM1CKS L CLRPWMI (F8h2) (B6h.4)
(A1h.7~6)

PWM1~6 £&#
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SFR 84h Bit 6 Bit 5
INTE2 PWMLIE | PWMOIE
RIW R/IW R/IW
Reset 0 0
84h.6 PWML1IE: PWM1~PWM6 i fii it
0: 2% 11 1 f##E
84h.5 PWMOIE: PWMO i {i
0: 2% 11 1 f##E
SFR 85h Bit 6 Bit 5
INTFLG?2 PWMLIF | PWMOIF
R/IW R/IW RIW
Reset 0 0
85h.6 PWML1IF: PWM1~PWM6  ih5 &
£ PWM1~PWM6 J& #A%E g it H/W & 1, SIW K BFh 5 N INTFLG2 LLiE 4 i%br & .
85h.5 PWMOIF: PWMO H 45 £
£ PWMO & 4530 it H/W B 1, S/W # DFh 5 N INTFLG2 PLiE %A & .
SFR A%h Bit 7
INTE1 PWMIE
RIW RIW
Reset 0
A9h.7 PWMIE: PWMO/PWM1~PWM6 i i fg
0: 25 H PWMO/PWM1~PWM6 1 Kt
1: o PWMO/PWM1~PWM6 I
SFR Alh Bit7 | Bit6 Bit 5 Bit 4 Bit3 | Bit2 Bit 1 Bit 0
PWMCON PWM1CKS PWMI1EN | PWMOEN PWMOCKS PWMONMSKPWMOPMSK|
R/W R/W RIW R/W RIW R/W R/W
Reset 0o | o 0 0 0 | o 0 0
Alh.7~6  PWMI1CKS: PWM1~PWM6 4
00: Fsyscik
01: Fsyscik
10: FRC
11: FRCx2 (Vcc>2.7V)
A1lh.5 PWMI1EN: PWM1~6 {§ifi&
0: PWM1~6 2£H]
1: PWM1~6 {fifiE
Alh.4 PWMOEN: PWMO 1 fig

0: PWMO 2%
1: PWMO fifig

Alh.3~2  PWMOCKS: PWMO It} 45
00: Fsyscix

01: Fsyscik
10: FRC
11: FRCX2 (V¢c>2.7V)

Alh.1 PWMONMSK: PWMON # A3 54 »
5% CLRPWMO=1, PMWOMSKE=1, PWMON ¥4 H iZ i 5k .
A1h.0 PWMOPMSK: PWMOP HErg %4 .

5% CLRPWMO0=1, PMWOMSKE=1, PWMOP 4% H 1Z 1L 5
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SFR AFh Bit 7 Bit 6 Bit5 | Bit4 Bit3 | Bit2 | Bitl | Bit0
PWMCON2|PWMOMODPWMOMSKE PWMOOM PWMODZ
RIW RIW R/W RIW RIW
Resset | o | o | o | o0 o | o [ o | o
AFh.7 PWMOMOD: PWMO ## 2 1% #%
0: IEH AR
1: it
AFh.6 PWMOMSKE: {52 PWMO #E A% 4 Hi
0:24H
1: CLRPWMO=1 i, PWMOP/PWMON j& it PWMOPMSK/PWMONMSK % H &
AFh.5~4  PWMOOM: PWMO % i #5 ik 3%
00: i 0
01: iz 1
10: B 2
11 B 3
AFh.3~0 PWMODZ: PWMO 4 [X (Mt A% 1EAEX)
0000: 0 X TpwmcLk
0001: 1 X TpwmeLk
1111: 15 X Towmerx
SFR B6h Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
PWMOEO | PWM20OE1 [PWM20E0PWM10E1PWM10EQPWMONOE1PWMOPOE 1PWMONOEOPWMOPOEO
R/W R/IW RIW R/IW R/IW RIW RIW R/IW R/IW
Reset 0 0 0 0 0 0 0 0
B6h.7 PWM20E1L: PWM2 15 5% H ff it
0: PWM2 25 1E 4
1: PWM2{5 S 3 P3.3
B6h.6 PWM20EQ: PWM2 15 5% i f# it
0: PWM2 25 L4 Hy
1: PWM21E S ¥t ] P1.5 pin
B6h.5 PWMI1OEL: PWML1 15 5% i f#
0: PWML 25 L4 HY
1: PWML{E S % th 2] P3.2 pin
B6h.4 PWMI1OEOQ: PWM1 15 5% i f#
0: PWML 25 146 HY
1: PWML{E S ¥ tH ] P1.4 pin
B6h.3 PWMONOE1L: PWMON {5 5 4 Hi {8 &
0: PWMON 2% 1% Hi
1: PWMON 15 5% i £ P2.0
B6h.2 PWMOPOE1: PWMOP 15 5% i ff A
0: PWMOP 24 1%
1: PWMOP 13 S Hi i #] P2.1
B6h.1 PWMONOEQ: PWMON 15 5% H f# G
0: PWMON 24 1%y
1: PWMON 15 5% % P1.3
B6h.0 PWMOPOEOQ: PWMOP 13 5 % Hi fdi fig

0: PWMOP 24 |- %
1: PWMOP 1 5% i 3| P1.2
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SFR B7h Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
PWMOE1 |PWM60OE1|PWM60OEO | PWMS5OE1 | PWMS50EQ | PWMAOE1L | PWMA4OEO | PWM3OE1 [PWM3OEQ
RIW R/W RIW R/W R/W RIW RIW R/IW R/IW
Reset 0 0 0 0 0 0 0 0
B7h.7 PWMG6OE1L: PWM6 {55 5% i {# fiE
0: PWM6 2% 114 H
1: PWM61E 4 i 2 PO.7
B7h.6 PWMG6OEOQ: PWM6 {5 5 4 H i
0: PWM6 2% 114 H
1: PWM61E ZHi i 2 P3.7
B7h.5 PWMS5OE1L: PWMS5 {5 54 H i
0: PWMS5 2% 114 H
1: PWM51E S i 2 P0.6
B7h.4 PWMS5OEOQ: PWMS5 {5 54 H A
0: PWM5 2% 1%
1: PWMS1E 5 i Hi 3| P3.4
B7h.3 PWMA4OE1: PWM4 {5 54 H fi
0: PWMA4 2% 11
1: PWMA4A1E S Hr i 2 PO.5
B7h.2 PWMA4OEOQ: PWM4 {55 5% i {fi
0: PWM4 2% 114
1: PWM41E Shi i 21 P3.5
B7h.1 PWM3OE1: PWM3 {5 5% i {# fE
0: PWM3 2% 114
1: PWMB3{E St 2 PO.4
B7h.0 PWM3OEOQ: PWM3 {5 5% i {# fE
0: PWM3 2% 114
1: PWM3{E Shi i 2 P1.6
SFR D1h Bit7 | Bit6 | Bits5 | Bit4 | Bit3 Bit2 | Bitl | Bit0
PWMODH PWMODH
RIW RIW
Reset 0 | 0 | 0 | 0 | 0 0 | 0 | 0
D1h.7~0 PWMODH: PWMO 525 kb i 7
B N PWMxXDL & 5 PWMxDH
B HU F:PWMxDH, PWMxDL
SFR D2h Bit7 | Bité | Bit5 | Bit4 | Bit3 Bit2 | Bitl | Bit0
PWMODL PWMODL
RIW R/W
Reset 0 | 0 | 0 | 0 | 0 0 | 0 | 0
D2h.7~0  PWMODL: PWMO 5 %5 LAk 15

B N :PWMXDL %R i5 PWMxDH
FEEUIR . PWMxDH, PWMxDL
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SFR D3h Bit7 | Bit6é | Bit5 | Bit4 | Bit3 Bit2 | Bitl | Bit0
PWM1DH PWMIDH
RIW RIW
Reset 0 | 0 | 0 | 0 | 0 0 | 0 | 0
D3h.7~0 PWMI1DH: PWM1 /5% Ly 5275
5 NP :PWMXDL 48 5 PWMxDH
2B 5 :PWMXDH, PWMxDL
SFR D4h Bit7 | Bit6é | Bit5 | Bit4 | Bit3 Bit2 | Bitl | Bit0
PWM1DL PWM1DL
RIW RIW
Reset 0 | 0 | 0 | 0 | 0 0 | 0 | 0
D4h.7~0  PWMIDL: PWM1 5 75 FU A 775
5 NI :PWMXDL 48 5 PWMxDH
BEEEUI A :PWMXDH, PWMxDL
SFR D5h Bit7 | Bité | Bits | Bit4 | Bit3 Bit2 | Bitl | Bit0
PWM2DH PWM2DH
RIW RIW
Reset 0 | 0 | 0 | 0 | 0 0 | 0 | 0
D5h.7~0  PWM2DH: PWM2 5 %% L iy 27
5 NP :PWMXDL 48 5 PWMxDH
BEHUIR 7 :PWMxDH, PWMXxDL
SFR D6h Bit7 | Bité | Bit5 | Bit4 | Bit3 Bit2 | Bitl | Bit0
PWM2DL PWM2DL
RIW RIW
Reset 0 | 0 | 0 | 0 | 0 0 | 0 | 0
D6h.7~0 PWM2DL: PWM2 5 75 FU ik 77
5 N :PWMXDL 4R f§ PWMxDH
B :PWMxXDH, PWMxDL
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& 37 45
5 NI F :PWMxPRDL ff PWMxPRDH
BB :PWMxPRDH, PWMxPRDL
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& ik %

5 N7 :PWMxPRDL f PWMxPRDH
BRI :PWMXPRDH, PWMxPRDL
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SFR DBh Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bitl Bit 0
PWM1PRDH PWM1PRDH
RIW RIW
Reset 1 | 1 | 1 | 1 | 1 | 1 | 1 1
DBh.7~0  PWM1PRDH: PWM1/PWM2/PWM3/PWM4/PWM5/PWM6 J& =75
B NI T :PWMxPRDL i PWMxPRDH
B :PWMxPRDH, PWMxPRDL
SFR DCh Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bitl Bit 0
PWM1PRDL| PWM1PRDL
RIW RIW
Reset 1] 1 | 1 | 1 | 1 | 1] 1 1
DCh.7~0  PWM1PRDL: PWM1/PWM2/PWM3/PWM4/PWMS/PWM6 f& K 715
5 AT :PWMxPRDL Ff PWMxPRDH
BEEEUIR A :PWMxPRDH, PWMXxPRDL
SFR DDh Bit7 | Bit6é | Bit5 | Bit4 | Bit3 | Bit2 | Bitl Bit 0
PWM3DH PWMS3DH
RIW RIW
Reset 0 | 0 | 0 | 0 | 0 | 0 | 0 0
DDh.7-0 PWM3DH: PWM3 5 % L iy 5275
5 NP :PWMXDL 48 5 PWMxDH
BEHUIR 7 :PWMxDH, PWMXxDL
SFR DEh Bit7 | Bit6é | Bit5 | Bit4 | Bit3 | Bit2 | Bitl Bit 0
PWM3DL PWM3DL
RIW RIW
Reset 0 | 0 | 0 | 0 | 0 | 0 | 0 0
DEh.7~0 PWM3DL: PWM3 5 %5 FU ik 775
5N PWMXDL 4R f§ PWMxDH
B :PWMxXDH, PWMxDL
SFR E9h Bit7 | Bit6é | Bit5 | Bit4 | Bit3 | Bit2 | Bitl Bit 0
PWM4DH PWM4DH
RIW RIW
Reset 0 | 0 | 0 | 0 | 0 | 0 | 0 0
E9h.7-0  PWMA4DH: PWM4 5 2= LE s 1
5 NP :PWMXDL 48 J5 PWMxDH
BEEUIR Y :PWMXDH, PWMxDL
SFR EAh Bit7 | Bité | Bit5 | Bit4 | Bit3 | Bit2 | Bitl Bit 0
PWM4DL PWM4DL
RIW RIW
Reset 0 | 0 | 0 | 0 |0 | 0 | 0 0

EAh.7~0 PWMA4DL: PWM4 |5 75 A 4

B NJFF:PWMXDL %4 5 PWMxDH
BEEUR T :PWMxDH, PWMxDL
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SFR EBh Bit7 | Bit6é | Bit5 | Bit4 | Bit3 Bit2 | Bitl | Bit0
PWM5DH PWM5DH
RIW RIW
Reset 0 | 0 | 0 | 0 | 0 0 | 0 | 0
EBh.7~0 PWMS5DH: PWM5 545 b e s

B N :PWMXDL 4% 5 PWMxDH

B HUIF A :PWMXDH, PWMxDL
SFR ECh Bit7 | Bité | Bits | Bit4 | Bit3 Bit2 | Bitl | Bit0
PWM5DL PWM5DL
R/W R/W
Reset 0 | 0 | 0 | 0 | 0 0 | 0 | 0
ECh.7~0 PWM5DL: PWMS5 5 25 H AL 1

B N :PWMXDL 4% 5 PWMxDH

B HUIF A :PWMxXDH, PWMxDL
SFR EDh Bit7 | Bit6é | Bit5 | Bit4 | Bit3 Bit2 | Bitl | Bit0
PWM6DH PWM6DH
RIW RIW
Reset 0 | 0 | 0 | 0 | 0 0 | 0 | 0
EDh.7~0 PWMG6DH: PWM6 5 75 bb i 771

BN :PWMxDL %4 i PWMxDH

FEEUIR . PWMXDH, PWMxDL
SFR EEh Bit7 | Bité | Bits | Bit4 | Bit3 Bit2 | Bitl | Bit0
PWM6DL PWM6DL
R/W R/W
Reset 0 | 0 | 0 | 0 |0 0 | 0 | 0
EEh.7~0 PWMG6DL: PWM6 5 25 AL 1

B N\ :PWMxDL %4 j§ PWMxDH

FHUIR 2 :PWMXDH, PWMXxDL
SFR F8h Bit 3 Bit 2
AUX1 CLRPWMO|CLRPWM1
RIW RIW RIW
Reset 1 1
F8h.3 CLRPWMO: PWMO i [ fH i

F8h.2

0: PWMO IEfEIBAT
135K PWMO 34

CLRPWM1: PWM1/PWM2/PWM3/PWMA4A/PWMS5/PWMS i[5 fdi i
0: PWM1/PWM2/PWM3/PWM4/PWMS5/PWM6 1E7EIZE 4T

1: PWM1/PWM2/PWM3/PWM4A/PWMS/PWMS 35 (5 I 1545

DS-TM52F4974_S

84

Rev 1.1, 2024/10/xx




‘U, —+i3E TM52F4974 Data Sheet
11. ADC

o At —A> 12 i ADC, 1 20 iBE AN L M E S EHAFAAR. e RAR. 12 fi7
TESETE T AT A7 S AN BE S A7 PR A . — kUG, ADC PR /NT AMHz, FI A LAS %
AR

B ADC, HEWNE ADCKS fillEFEAER ADC B4R, K5, Ar@Ed&E
ADSOC {7 A5l ADC 4, HIW FE7E sk Rl 5 ahiEbre . Firsi R, HIW i E ADIF fi,
WA A ADC b, TFEAE R, BT LU S N 0 kiR ADIF f78k % & ADSOC fi7. #E4lH A
H P A 2R 3 AR VSS B VCC [T LN

i} ADCVREFS #£3ii, 7] LLik#: ADC #5525 1 EVR(Vrer) N Vee X Vo

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

2

ADCKS
(94h.3~2)

A\ 4

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

ADO

AD1
Vas 1.18V —! 00 T i
AD11 |
Vg 2.5V —»{ 01 | Ve I

|Z|—> ! .
! Successive 12 ADCDH (ABh.7~0)

[
|

|
|
|
N |
Reserved —»| 10 v Analog | ! O)( oSV
= —— Switch [ N » ADCDL (AAh.7~4)
|
|
|
|

A\ 4

vV
|
|
|
|
T
|
|
|
|
|
|
|
|
A 4
<
<

Reserved —»| 11 ADC
A AQl4 |g I—»

|
2 L
' Vrer

veesel APy | mmmmmmmmoo—-- f
(AEh.1~0) Reserved —
Ved/t —> Vee —»{ 0
Vpge 1.18V —3»| 00
$ 5 Vps 2.5V —| 01 Vse 1
ADCHS Reserved —»| 10 >
(AEh.7~3) Reserved —»{ 11 P S
A
ADCVREFS
VBGSEL (AEh.2)
(AEh.1~0)
ADC Z5#4
(95h.5) TKIF
(95h.4) ADIF > AD/TK interrupt
ADTKIE
(A9h.3)
ADC 45t
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11.1 ADC HiE

ADC #IEH N ST R 2 i R A E L BRI GI.  SRHOTRZ I R 45 1 ADCHS #7 47
artEil. O RRBEZIA 26 A /O FA G, f5%E v ADO~AD11,AD14~AD21. M4t it 2
AN IS B (Ves il Veo/4). 4 ADCHS #y 1100b i, BHUHIASE Ves, 4 ADCHS #y
1101b i}, BN EEE Vsso

ADCHS
00000 P3.3/AD0
00001 P3.2/AD1
00010 P3.1/AD2
00011 P3.0/AD3
00100 P1.0/AD4
00101 P1.1/AD5
00110 P1.2/AD6
00111 P1.3/AD7
01000 P1.4/ AD8
01001 P1.5/AD9
01010 P1.6/AD10
01011 P1.7/AD11

01100 Ve
01101 Vss L,
Analog ADIF
01110 P3.6/AD14 Switch » ADC
01111 P3.5/AD15 Multiplexer ,
10000 P3.4/AD16 ADCDH/ADCDL
10001 P3.7/AD17

10010 P2.0/AD18
10011 P2.1/AD19
10100 P0.3/AD20
10101 P0.2/AD21
10110 P0.1/AD22
10111 P0.0/AD23
11000 PO.7/AD24
11001 P0.6/AD25
11010 PO.5/AD26
11011 P0.4/AD27

11111 Vel
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11.2 ADC #:#: it 6]

A A JE ADC #64 FL R T 35 ST [A] . 1% ADC ¥t My 5 —A> ADC &P A, DLE S
AN b R AT S N R SR RE R . — LR EE 21 4> ADC I8 B LAPAT 52 e 64k . 4Lt
B4 9, ADIF R IibrE  HIW 5B, 12 {7 A/ID #4545 Byl in#k 2] ADCDH 1 ADCDL % /£ 4% .

21 ADC Clock Cycles

|
|
|
»
Ll
|

ADSOC
(F8h.4)

|
|
|
€
Y
|
|
|
|
|

End of Conversion

|

ADIF > !
(95h.4) |
|

|

‘ \
{ADCDH, ADCDL} _ /. ) . . ) ) o
(AB.7-0, AA 7-4) ADCD (n-1) | 000 bit11 Y bit10 ) bit9 § ... ) bit3 | bit2 | bitl } bit0 i ADCD (n)
|

I
< »le
< »<

|

|

I

} Signal Sample and
\
|

. . \
Conversion Time I
[

|

Hold 12 ADC Clock Cycles
SFR 94h | Bit3 | Bit2 |
OPTION ADCKS
R/W R/W
Reset | 0 | 0 |
94h.3~2  ADCKS: ADC i & 451 % 5
00: FSYSCLK/32
01: FSYSCLK/]-G
10:Fsysci«/8
11:Fsyscik/4
SFR 95h Bit4 Bit 2 Bit 1
INTFLG ADIF IE2 PCIF
R/W R/W R/W R/W
Reset 0 0 0

95h.4 ADIF: ADC it &
FEEHEE R H HIW B . S/W B N\ EFh 2| INTFLG 5% & ADSOC 7 3k I iZbn &

2E: SIW LG A 0 25 INTLG #4952, HEA 1 E4t.

SFR AAh Bit7 | Bité | Bit5 | Bit4
ADCDL ADCDL

RIW R

Reset - ! - 1 - 1 -

AAh.7~4 ADCDL: ADC #¥i#f7 3~0
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SFR ABh

Bit 7

Bit 6

Bit 5

Bit4 | Bit3 | Bit2

Bitl | Bit0

ADCDH

ADCDH

R/IW

Reset

ABh.7~0

ADCDH: ADC 47 11~4

SFR AEh

Bit 7

Bit 6

Bit5

Bit4 | Bit3 Bit 2

Bitl | Bit0

ADCHSEL

ADCHS

ADCVREFS

VBGSEL

R/IW

R/IW

R/IW

R/IW

Reset

1

1

1

0o | o 0

0 | o

AEh.7~3 ADCHS: ADC @i ik #%

00000
00001:;
00010:
00011
00100:
00101:
00110:
00111:
01000:
01001:
01010:
01011
01100:
01101:
01110
01111:

: ADO (P3.3)

AD1 (P3.2)
AD2 (P3.1)

: AD3 (P3.0)

AD4 (P1.0)
AD5 (P1.1)
ADS6 (P1.2)
AD7 (P1.3)
ADS (P1.4)
AD9 (P1.5)
AD10 (P1.6)

: AD11 (P1.7)

Vee
Vss

: AD14 (P3.6)

AD15 (P3.5)

10000:
10001:
10010:
10011:

AD16 (P3.4)
AD17 (P3.7)
AD18 (P2.0)
AD19 (P2.1)
10100: AD20 (P0.3)
10101: AD21 (P0.2)
10110: AD22 (P0.1)
10111: AD23 (P0.0)
11000: AD24 (P0.7)
11001: AD25 (P0.6)
11010: AD26 (P0.5)
11011: AD27 (P0.4)
Hopth: R 7Y
11111: Vcl4
AEh.2
0: Ve
1: Vge

ADCVREFS: ADC £ H1 JE 1k %

AEh.1~0 VBGSEL: Vg HLEi%EFE. 4 ADCVREF i%&#:4 Vs I, VBGSEL 2% 11 fdi FH 1.18V.

00: 1.18V

01: 2.5V (need Vc>2.8V)

10: 175
11: 175
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¢33 —+-3=R
SFR F8h Bit 5
AUX1 TKSOC
R/W RIW
Reset 0
F8h.4 ADSOC: &5l ADC #¥#
W E ADSOC {755 ADC ##t, ADSOC Aokl H/W T35 i gig k. SIW LS 0
=3=4

YE: FIF S5 6 F )7 K ADC I EREFIIE SR % 1

THERIZAR &

/=Nyl

2E: A Z I T 7 H 5 ADC F/ A 5B HT A7 6

-
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12. fh#iigse (FTK)

fu B3R 1 — R ] R SR U IR R SEDL TR A B I . RSB RAE I AR, WA SR 23
AT A A TN o

TG fbssE, AN IERBE S . K /0 B EA M B BB TE A P R . 1 5] IR
A 3 B B SFR ATKCHO~2, FEfBAt By, ARG B ahoRf] 1/O 15y fil 547 b i 3E

W ATKCHO~2 7 B, Btz st F it A RL ) 1/O 51 Bt o v B oA i desimiE, 7 HA
T§52 5] PXMODL F1 PxXMODH [ & 5201,

TKPINSEL Bit 7 Bit 6 Bit5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
ATKCHO TK7 TK6 TK5 TK4 TK3 TK2 TK1 TKO
ATKCH1 TK15 TK14 TK13 TK12 TK11 TK10 TK9 TK8
ATKCH2 TKCAP TK22 TK21 TK20 TK19 TK18 TK17 TK16

BB ATKCHO~2 % 1/0 158 TK iEiE

e BRI, P RHRUR TKPD=0 RA4T i B4z BERith, SRI5 W E TKSOC {7k & sl il
Vet BERH P EETFINER TKSOC., TKEOC=0 #pxiE# FE#TH ., TKEOC=1 £k
Pedh i, s B s AN TKRAM. TKEOC=1 J&, HI/' b dissfi a5/ 50us A REdET F—
DA o /DN TKTMR 0] LAgD 8 D TKDATA BUE R RS-

i3z A — AN B S5 A A R IR T . W B TKCHS=23 JFFaaFHinl LIRS
WSS E I (TKCAP) Hf i85 it 5. HT W EEASZRKEFHLAER M, KX}
?tbﬁﬂ B RMEREH. K8 TKFIMP, 4 ATKMODE=1 58 2 I, il st ih i 452 np
DU HIW $i E3 3heils  3X m] BeAa B T4 e i s (1) g

DATA BUS

< / ‘ "
Y TKFIMP )
E000h IMPVH =l o
JMPVL
TKCHS p KRAM >
o > TKDATA
TKPD ——»| >
EO017h i
TKSOC ——>| Touch Key Ly TKEOC (Mo
> Module
ATKCHO-2 s > TKIF
TKIVCS — -
SPREAD MCHS
TKOFC >
ATKMODE

TMRADJ o @ ema TKBUFS
TKTMRH, TKTMRL }% X
FI

FTK 4514

SFR ATKCHO0~2 H T-#& & H i fih B4 i3, & — AL ARG BB s 5| . Al fe = 1ok AN
RAL B A AT . R ATKMODE=0, fili#i4% 52 0l LAFHE 24 M@IE, TKO0~TK22 fi
TKCAP (TK23) , f/MliEHH—k. % ATKMODE=1, filiifidts £l LA 24 /Nilis,
A EERRMMA IR WHE ATKMODE=2, fiifiizgi 2 nf UIAH 16 MliE, S MEEa 4 1.
W ATKMODE=3, fililBif#a i % v LAFH 8 MiliE, R M@EiEFIH 8 k. TKCHS H 15 fit
BZRRIT IR 5 — AN EiE
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%A% ATKMODE=0, 133 TK16/TK14/TK8/TK7/TK6/TK2

= ATKCH2=0000_0001, ATKCH1=0100_0001, ATKCH0=1100_0100
= TKCHS=0x02 (¥& & fo af 414518 1E)

= TKBUFS=0 (TK ##& 171 2] TKRAM HIHT 2 [X)

TKRAM S 7Ef 1#) TK B3R HEF 0 -

TKRAM
E100h TKO DATAL
E101h TKO DATAH
E102h| TK1 DATAL
E103h TK1DATAH

E128h TK20 DATAL
E129h TK20 DATAH

E12Eh TK23 DATAL
E12Fh TK23 DATAH

%A ATKMODE=1, 14 TK16/TK14/TK8/TK7/TK6/TK2

= ATKCH2=0000_0001, ATKCH1=0100_0001, ATKCH0=1100_0100
= TKCHS=0x02 (¥& & 2 4f+1 4518 1E)

= TKBUFS=0 (TK s /2% 2] TKRAM T 1X)

TKRAM H{EfE 1) TK BEEKHEZI T -

TKRAM
E100h TK2 1% DATAL
E101hl TK2 1" DATAH
E102h TK2 2" DATAL
E103h TK2 2" DATAH
E104h TK6 1% DATAL
E105h TK6 1" DATAH
E106h TK6 2" DATAL
E107h TK6 2" DATAH

E114h TK16 1 DATAL
E115h TK16 1¥ DATAH
E116h TK16 2" DATAL
E117h TK16 2" DATAH

TK A4 R A 16 £ 5dE, B DATAH 8 £ F1 DATAL 817, N T AR IEMN 16 frEHE, Wois
L DATAH/L: EZ2GimBUETT (DATAL) , RFIEEFFT (DATAH) .
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%M. ATKMODE=2, 9##i TK16/TK14/TK8/TK7/TK6/TK2

= ATKCH2=0000 0001, ATKCH1=0100_0001, ATKCH0=1100 0100
= TKCHS=0x02 (¥& & #4145 18 1E)

= TKBUFS=0 (TK 471 ] TKRAM [FIHT - [X)

TKRAM S 7Ef 1) TK B3R HEF 0

TKRAM
E100h TK2 1" DATAL
E101h TK2 1¥DATAH
E102h TK2 2" DATAL
E103h TK2 2" DATAH
E104h TK23“DATAL
E105h TK2 3™ DATAH
E106h TK2 4™ DATAL
E107h TK2 4" DATAH
E108h TK6 1% DATAL
E109h TK6 1" DATAH
E10Ah TK6 2" DATAL
E10Bh| TK6 2" DATAH
E10Ch| TK63“ DATAL
E10Dh TK6 3“ DATAH
E10Eh TK6 4" DATAL
E10Fh TK6 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

TK HAMGE R K 16 (4, B DATAH 8 i1 DATAL 8 fi7. N T 3K IERAITT 16 A7 5, ik
HU DATAH/L: HZGinBUEZT (DATAL) , ARG EFEFET (DATAH) .
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%M. ATKMODE=3, 91 TK16/TK14/TK8/TK7/TK6/TK2

= ATKCH2=0000 0001, ATKCH1=0100_0001, ATKCH0=1100 0100
= TKCHS=0x02 (¥& & #4145 18 1E)

= TKBUFS=1 (TK s /2% 2] TKRAM [ J5 1 1X)

TKRAM S 7Ef 1) TK B3R HEF 0

TKRAM
E180h TK2 1" DATAL
E181h TK2 1% DATAH
E182h TK2 2" DATAL
E183h TK2 2" DATAH
E184h TK23“DATAL
E185h TK2 3™ DATAH
E186h TK2 4™ DATAL
E187h TK2 4" DATAH
E188h TK25" DATAL
E189h TK25"™ DATAH
E18Ah TK2 6™ DATAL
E18Bh| TK2 6™ DATAH
E18Ch| TK2 7™ DATAL
E18Dh TK2 7" DATAH
E18Eh TK2 8" DATAL
E18Fh TK2 8™ DATAH

E1DOh| TK16 1% DATAL
E1D1h TK16 1% DATAH
E1D2h TK16 2" DATAL
E1D3h TK16 2" DATAH
E1D4h TK16 3 DATAL
E1D5h TK16 3“ DATAH
E1D6h TK16 4™ DATAL
E1ID7h TK16 4" DATAH
E1D8h TK16 5" DATAL
E1D9h TK16 5" DATAH
E1IDAh TK16 6" DATAL
E1IDBh| TK16 6™ DATAH
E1IDCh| TK16 7" DATAL
E1IDDh TK16 7" DATAH
EIDEh TK16 8™ DATAL
E1IDFh| TK16 8" DATAH

TK HAMGE R A 16 (753, B DATAH 8 7 Fl DATAL 8 fi7.. N T 348 IEMAT 16 A5, ik
U DATAH/L: EZ2GimBUETT (DATAL) , RFIENEFFT (DATAH) .
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SFR 94h Bit 7 | Bit2 Bitl | Bit0
OPTION | TKBUFS TKOFC
R/W R/W RIW
Reset 0 | 0 | 0
94h.7 TKBUFS: TKRAM 17 i# X %%
0: H/W ¥ TKDATA 174% %] TKRAM fI T2 [X (E100h~E17Fh)
1: H/W ¥ TKDATA 7£4#% %] TKRAM [{)5 2 [X (E180h~E1FFh)
94h.1~0 TKOFC: TK ICLD M &% £
00: f/h
11: fek
SFR 95h Bit 5 Bit 2 Bit 1
INTFLG TKIF IE2 PCIF
RIW RIW R/W R/W
Reset 0 0 0
95h.5 TKIF: fil 345 5 o W br
W R G Bl b, DI7E fh o B e e 5 RO . H/W B . SIW K DFh 5\ INTFLG
Bl TKSOC A7 1 LA 145 &
SFR A7h Bit4 | Bit3 | Bit2 | Bitl1 | Bit0
TKCHS TKCHS
RIW RIW
Reset 1 | 1 | 1 | 1 | 1

ATh4~0  TKCHS: fi 454258 0 8 e £

00000:
- TK1 (P3.2)
00010:
00011

00001

00100

00111

01010

01101

10000

10011

10110

TKO (P3.3)

TK2 (P3.1)
TK3 (P3.0)

: TK4 (P1.0)
00101
00110:

TK5 (P1.1)
TK6 (P1.2)

- TK7 (P1.3)
01000:
01001

TKS (P1.4)
TK9 (P1.5)

- TK10 (P1.6)
01011
01100:

TK11 (P1.7)
TK12 (P3.6)

- TK13 (P3.5)
01110
01111:

TK14 (P3.4)
TK15 (P3.7)

- TK16 (P2.0)
10001
10010:

TK17 (P2.1)
TK18 (P0.3)

- TK19 (P0.7)
10100:
10101

TK20 (P0.6)
TK21 (P0.5)

: TK22 (P0.4)
10111:

TK NS5

Hofth - PR BH
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SFR ADh Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bitl | Bit0
TKCON | TKPD | TKEOC | TMRADJ | TKIVCS | SPREAD | MCHS ATKMODE
R/W R/W R RIW R/W R/W RIW R/W
Reset 1 1 0 1 0 0 0 | 0
ADh.7  TKPD: filfsififs 1k CYfbBIER RN, 72515 BT 32D

0: fi #5247 B Ji3 ]
1. fl it e at

ADh.6  TKEOC: filff iz a5 ibr &, TKEOC £ TKSOC = 1 J5 Al fig 5 3uS #EiR, Kt FIW 2450
R RIS B A R ke W bR &
0: KonFEI IELERIEAT R
1 R O 5E R
ADh5  TMRADJ: fb BB K 5 H Bl 1 B ik 3%
0: TK 33K & i TKTMR[11:0]5E X
1 TK HH K A 3%
ADh.4 TKIVCS: fili# 2 B N 35 o s 428 il e
0: Vens=2.8V; Vint=1.4V
1: Veus=3.6V; Vjr=1.8V
ADh.3  SPREAD: fiftfsifss @ ik £
0: %%
1: a3 H
ADh.2 MCHS: fisli 5 42 5 41 4 18 i A5 e 45
0: e ATK FHi i
1o EPRARAR T F I A =
ADh.1~0 ATKMODE: fiif 2 g8 1 3l e o0k 4%
00: TK H$ 720, BAMEEFHR LIk, &% 23/ TKIHIE+TK 256
0L: TK HH 720, BAMEEFHR 2K, &% 23/ TKIHIE+TK 255
10: TK i 5, RAM@EERR 4 %, &K 16 4 TKiEE
11 TK G, BAEERR 8 Ik, kK 84 TKiliE
SFR B4h Bit7 | Bit6é | Bit5 | Bit4 | Bit3 | Bit2 | Bitl | Bit0
TKTMRL TKTMRL
RIW RIW
Reset | 1 [ 1 [ 1 [ 1 | 1 | 1 | 1 | 1
B4h.7~0 TKTMRL: fili B2 A #5 K AL 7~0 1%
00: &4
FF: &K
SFR B5h Bit 7 Bité | Bit5 | Bit4 Bit3 | Bit2 | Bitl | Bit0
TKCON2 | TKFIMP JMPVH TKTMRH
RIW RIW RIW RIW
Reset | o [ o | o | o0 o | o | o | o
B5h.7 TKFIMP: A 5 il 55 5 i 2 5 2% [ 2 18 % 36 T
0: Z&H
1: ffife (ATKMODE=1 &, 2 B4 %0
B5h.6~5 JMPVH: fil#i42B2 i ah 4% MSB 3bit CRHiRD 163, (A TKFIMP=0 i 2%
[IMPVH, JMPVL]=000_000=4Ji % 518
[UMPVH, JMPVL]=111_111=AR%
B5h.3~0 TKTMRH: fili Bz K AL 11~8 %
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SFR D7h Bit2 | Bitl | Bit0
TKCON3 JMPVL
RIW R/IW
Reset 0 | 0 | 0
D7h.2~0 JMPVL: fili 82 s a5 LSB 3bit (i) &8, NAE TKFIMP=0 i1 %L
[JIMPVH, JMPVL]=000_000=43i % f &
[JIMPVH, JMPVL]=111_111=#i % ftk
SFR F8h Bit 5
AUX1 TKSOC
R/IW RIW
Reset 0
F8h.5 TKSOC: fili 4% 5 4 40 I 4y
WHE 1R s, BESIW RES 0 KiGkizir&.
SFR C5h Bit7 | Bité | Bit5 | Bit4 | Bit3 | Bit2 | Bitl | Bit0
ATKCHO ATKCHO
RIW RIW
Resset | o | o | o [ o | o | o [ o | o
C5h.7 TK7 FA#ERE: 0:2%1F 1 flifg
(IS MCHS=0, & ATK HffiliE; Wi MCHS=1, &EHRI i aEE)
C5h.6 TK6 FAfRE: 0: 281k 1 flifg
(IS MCHS=0, & ATK HffiliE; Wi MCHS=1, &#HMIHHaEE)
C5h.5 TKS FA#ifRE: 0:2%1F 1 flifg
(IS MCHS=0, &+ ATK HffiliE; Wi MCHS=1, &#HMI i aEE)
C5h.4 TK4 FHEERE: 0:2%1F 1 flifg
(IS MCHS=0, E# ATK HffiliE; Wi MCHS=1, &#HMIHHaEE)
C5h.3 TK3 H3tifERE: 0: 281k 1: fffE
(4n% MCHS=0, &+ ATK HffliE; Wi MCHS=1, EFIRFHHEE)
C5h.2 TK2 HHfHRE: 0: 281F  1: {#ifk
(a0 MCHS=0, #E# ATK HffiliE; i MCHS=1, EFMIFH@EE)
C5h.1 TK1 HHHRE: 0: 281F  1: {#ifkk
(Can s MCHS=0, #EF ATK HffiliE; i MCHS=1, EFIMIH@EE)
C5h.0 TKO i f#RE: 0:281F  1: {#ifkk
(a0 MCHS=0, #E# ATK HffliE; i MCHS=1, EFIMIFH@EE)
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SFR C6h Bit7 | Bité | Bits | Bit4 | Bit3 | Bit2 | Bitl [ Bit0
ATKCH1 ATKCH1
RIW R/IW
Resset | o | o | o [ o | o | o [ o | o
ceéh.7 TK15 H4{HRE: 0: 281F  1: {#fk
(Can% MCHS=0, #E+#f ATK HffliE; Wi MCHS=1, &M EE)
C6h.6 TK14 F#fdRe. 0: 221k 1: fdife
(Can % MCHS=0, #E+#f ATK HffliE; Wi MCHS=1, EFHMIFHEE)
c6h.5 TK13 HfifliAe: 0:251k 1 fliRk
(IR MCHS=0, %+ ATK Hfii@iE; Wik MCHS=1, EEMWIFHmEE)
C6h.4 TK12 HffifliAe: 0:251k 1 fliRg
(IR MCHS=0, %+ ATK Hfii@iE; Wik MCHS=1, EEMWIFHmEiE)
c6h.3 TK11 HffliRe: 0: 251k 1: ffiRk
(IS MCHS=0, & ATK HffliE; Wi MCHS=1, &#HMF i aEE)
cé6h.2 TKI10 H4fiflife: 0:251k 1 flifg
(IS MCHS=0, E&# ATK HffliE; Wi MCHS=1, &EHMI i aEE)
cé6h.1 TKO FA#i{fRE: 0: 251k 1 flifg
(IS MCHS=0, E# ATK HffliE; Wi MCHS=1, &#HRI i aEE)
C6h.0 TK8 FAifiRE: 0:2%1F 1 flifg
(UnR MCHS=0, L3 ATK 39HilIE; W MCHS=1, MEHANFPHHIEE)
SFR C7h Bit7 | Bité | Bit5 | Bit4 | Bit3 | Bit2 | Bitl | Bit0
ATKCH? ATKCH?2
RIW RIW
Resset | o | o | o [ o | o | o [ o | o
C7h.7 TKCAP (TK23) Wiz % mamiEffiige: 025k 1 ffigk
(4N MCHS=0, &+ ATK HffiliE; Wi MCHS=1, EFHRFHHEE)
C7h.6 TK22 FHiffRE: 0: 251k 1 flifg
(4n% MCHS=0, &+ ATK HffliE; Wi MCHS=1, EFIRFHHEE)
C7h.5 TK21 HAfiflife: 0: 251k 1: flifg
(4N MCHS=0, &+ ATK HffiliE; Wi MCHS=1, EFEHRFHHEE)
C7h.4 TK20 H4fiflife: 0: 251k 1: flifg
(4n% MCHS=0, &+ ATK HffiliE; Wi MCHS=1, EFEHRFHHEE)
C7h.3 TK19 Hfiflife: 0: 251k 1: flif
(4N MCHS=0, &+ ATK HffliE; Wi MCHS=1, EFIRFHHEE)
C7h.2 TK18 Hfiflife: 0:2%1k  1: flif
(4N MCHS=0, &+ ATK HffiliE; Wi MCHS=1, EFHRFHHEE)
C7h.1 TK17 HAffiflife: 0: 251k 1: flifg
(4N MCHS=0, &+ ATK HffiliE; Wi MCHS=1, EFIRFHHEE)
C7h.0 TK16 HAifdiAE: 0: 281k 1: fHRE
(45 MCHS=0, &+ ATK Hfii@EiE; Wik MCHS=1, EFHFHHIFFHEE)
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13. S/W 1 LCD K348

P20 B SCREH SIW B HIR LCD K50 %% . Fif i 11O 51 IIERRE 4R B 2 COM, F /7 Al LR I 1 3
COM 5| A1 SEG 5|4, @it 13 4~ Commons (COM) F1 13 4> Segments (SEG) Kz (HK)
169 5[ LCD M. P0.0~P0.7 AJ % &y COMO00~COMO7. P1.0~P1.7 AJ# &}y COM10~COM17.
P2.0~P2.1 A[ % & AN COM20~COM21. P3.0~P3.7 HJ# &y COM30~COM37. il 4x 5] I F =k
it SEG. LCD IXzh#s{XREIREN 1/2 )k, #id ¥ B AN 75474 LXDON. SELLED. POLOE.
P1LOE. P2LOE &f P3LOE ix/%. 5% FE.

Vce

RpU =50 KQ

—o\o——& PO.n

E LXDON
_ SELLED
Reo =50 KQ POLOE.n

LCD COMO0~074f & HL 8%

FEAT COM 5| 1L it 2 B2 S At A% AT LA RS2 LCD MG . N R ox 17— LCD Wit

POLOE.O

POLOE.1

POLOE.2

POLOE.3

PO[3:0] 1111b 0000b

- _____________-__VCC

COMOO0 (P0.0) 1/2 Ve

COMO1 (P0.1)

COMO2 (P0.2)

COMO3 (P0.3)

S/W st i) LCD COMO00~03 $34%
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o

1/4 523, 1/2 IR E % H T

VCC

————————d

1

€93S
¢93S
193S
093s

COMO

Com1

COM2

COM3

-

Vss

-1 Vee

i e Vss

T 17 Vcc

L J

[]

e

S

SEGO ---{--f------f -y}t 12 Ve

SEGL -----f-----f-y-- - 12 Ve

G

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

'VCC

B D e e EE L L L T

-Vee

Inininh Sahebe e A e e |

COMO-SEG1 ---

- -Vee
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SFR B1h Bit 7 |
LXDCON | LXDON

RIW RIW

Reset 0 |
B1h.7 LXDON: LCD/LED/& Fi

0: LCD/LED 2:H
1: LCD/LED f#ifg

SFR B2h

Bit 4

LXDCON?2

SELLED

R/IW

R/IW

Reset

0

B2h.4

SELLED: LCD/LED TjfE ik %
0:LCD
1: LED

SFR 86h

Bit 7 Bit 6 Bit 5

Bit 4

Bit 3

Bit 2

Bit 1

Bit 0

POLOE

POLOE7 | POLOE6 | POLOES

POLOE4

POLOE3

POLOE2

POLOE1

POLOEQ

R/IW

RIW R/IW R/IW

R/IW

R/IW

R/IW

R/IW

R/IW

Reset

0 0 0

0

0

0

0

0

86h.7

86h.6

86h.5

86h.4

86h.3

86h.2

86h.1

86h.0

POLOE7: LCDCO7 5% LED SEG6 (P0.7) 1 fit: 45 i

0: 25 M
1: fiife
POLOES®G:
0: 25 M
1: fiife
POLOES5:
0: 25 M
1: fiife
POLOE4:
0: 25 H
1: ffigk
POLOES3:
0: 25 H
1: ffig
POLOEZ2:
0: 25 H
1: ffig
POLOE1:
0: 25 H
1: ffig
POLOEQO:
0: 251
1: gk

LCDCO5 (P0.5) fi A 4% il

LCDCO04 (P0.4) fi R 45 il

LCDCO6 & LED SEG7 (P0.6) 1 AE4% il

LCDCO3 5% LED COM3 5 LED3 (P0.3) fi fig 21k

LCDCO2 5 LED COM2 5, LED2 (P0.2) fiifit: 2+

LCDCO1 5 LED COM1 5 LED1 (P0.1) fiifit: 2+

LCDC00 = LED COMO = LEDO (P0.0) it il

DS-TM52F4974_S
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SFR ACh

Bit 7

Bit 6

Bit 5

Bit 4

Bit 3

Bit 2

Bit 1

Bit 0

P1LOE

P1LOE7Y

P1LOE6

P1LOE5

P1LOE4

P1LOE3

P1LOE2

P1LOE1l

P1LOEOQ

R/IW

RIW

R/IW

RIW

RIW

R/IW

R/IW

R/IW

R/IW

Reset

0

0

0

0

0

0

0

0

ACh.7 P1LOE7: LCDC17 5 LED SEG2 (P1.7) i A2 il

0: 25H
1: figE
P1LOES6:
0: 25H
1: figE
P1LOES:
0: 25H
1: figE
P1LOE4: LCDC14 =¥ LED SEGS5 (P1.4) fii it 42 i
0: 25H
1: gk
P1LOE3:
0: Z5H
1: g
P1LOE2:
0: 25 M
1: fiife
P1LOE1:
0: 25 M
1: fiife
P1LOEQO:
0: 25 M
1: fiife

ACh.6 LCDC16 =% LED SEG3 (P1.6) fi fis 4

ACh.5 LCDC15 5§ LED SEG4 (P1.5) {#ifiE 2l
ACh.4
ACh.3 LCDC13 (P1.3) fii it 42l
ACh.2 LCDC12 (P1.2) f# g fz 1l
ACh.1

LCDC11 (P1.1) i fedz il

ACh.0 LCDC10 (P1.0) f#i ez il

SFR 8Eh

Bit 1

Bit 0

P2LOE

P2LOE1

P2LOEQ

R/IW

R/IW

R/IW

Reset

0

0

8Eh.1

8Eh.0

P2LOE1:
0: 25 H
1: ffig

P2LOEO:
0: 2H
1: fiife

DS-TM52F4974_S

LCDC21 5 LED COMS5/SEG9 B¢ LEDS (P2.1) fii fite 2 il

LCDC20 5, LED COMA4/SEG8 % LEDA4 (P2.0) 1 R {2
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SFR B3h

Bit 7

Bit 6

Bit 5

Bit 4

Bit 3

Bit 2

Bit 1

Bit 0

P3LOE

P3LOE7

P3LOE6

P3LOES

P3LOE4

P3LOE3

P3LOE2

P3LOE1

P3LOEO

R/IW

RIW

R/IW

RIW

RIW

R/IW

R/IW

RIW

R/IW

Reset

0

0

0

0

0

0

0

0

B3h.7 P3LOET:
0: 25 H
1: figE

P3LOES6:
0: 25H
1: figE

P3LOES5:
0: 25 H
1: figE

P3LOE4:
0: Z5H
1: figE

P3LOE3:
0: 25H
1: figE

P3LOE2:
0: 2H
1: fiife

P3LOE1:
0: 2H
1: fiife

P3LOEO:
0: 2H
1: fiife

LCDC37 & LED COM6/SEG10 &% LED6 (P3.7) {# fit 42

B3h.6 LCDC36 =%, LED SEG1 (P3.6) fi fis 4

B3h.5 LCDC35 =%, LED SEGO (P3.5) i fis 4

B3h.4 LCDC34 5, LED COM7/SEG11 B, LED7 (P3.4) i it 12 |

B3h.3 LCDC33 (P3.3) f#i itz il

B3h.2 LCDC32 (P3.2) f#i fEFz i

B3h.1 LCDC31 (P3.1) f#ifESz il

B3h.0 LCDC30 (P3.0) i ez il
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iz AR AT E B R A IR AN LED R (MX) BT LED fifs: (DMX) ik, il w8 icE, €
[l RSO — MR A

14.1 LED R (MX) BE3X

Z SRR A I LED 6 28 AR 2% . R LEDMODE=00b, LXDON=SELLED=1.
LED M6 8 . e 8t 8 /N SEG 5| JIF1 8 /> COM 5| IR IKS 64 1 & 1 LED #itkal 12
> SEG 5| Al 4 4~ COM 5| sk BR%h 48 14 2 ) LED ik, COM 5| EA E#EH . LED f%

FErLliEid LEDBRIT WE. M¥%E N 111b K, N

B 2

B 1] 5

B, %4h, LEDBRITM T3 8 =

M EEAL. 24 LEDBRITM=0 i, 0] PISRIG B A won2itE. 24 LEDBRITM=1 i}, ®] LIRS

LED %R (MX) #0 BL 8 R R EC B &

EIFH SRR

SEGO | SEGO

SEGL | SEG1

SEG2 = = = = SEG2 = = = =

sees | (00100100 (0 seea | [0 |4 0100

SEG4 = SEG4

sees |00 100 10_0 (0 sees| (00 10_0 10_0

SEG6 | | S 0] = 0] = 0o| =0 SEG6 S0 = 0] =0

SEG7 | SEG7

COMO [

COM1

COM?2

COM3

COM4

COMS5

COM6

COM7

XRAM H 2 7~ e B0 T AH R EE IR BIRES . (L3RR, 0 RRARST).
Addr. Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 COM
C800h SEG7 | SEG6 | SEG5 | SEG4 | SEG3 | SEG2 | SEG1 | SEGO | como
C801h SEG7 | SEG6 | SEG5 | SEG4 | SEG3 | SEG2 | SEG1 | SEGO | comi
C802h SEG7 | SEG6 | SEG5 | SEG4 | SEG3 | SEG2 | SEG1 | SEGO | com2
C803h SEG7 | SEG6 | SEG5 | SEG4 | SEG3 | SEG2 | SEG1 | SEGO | coms
C804h SEG7 | SEG6 | SEG5 | SEG4 | SEG3 | SEG2 | SEG1 | SEGO | coma4
C805h SEG7 | SEG6 | SEG5 | SEG4 | SEG3 | SEG2 | SEG1 | SEGO | coms
C806h SEG7 | SEG6 | SEG5 | SEG4 | SEG3 | SEG2 | SEG1 | SEGO | come
C807h SEG7 | SEG6 | SEG5 | SEG4 | SEG3 | SEG2 | SEG1 | SEGO | com7
C808h SEG11 | SEG10 | SEG9 | SEG8 | como
C809h SEG11 | SEG10 | SEG9 | SEG8 | comi
C80Ah SEG11 | SEG10 | SEG9 | SEG8 | com2
C80Bh SEG11 | SEG10 | SEG9 | SEG8 | coms3
C80Ch SEG11 | SEG10 | SEG9
C80Dh SEG11 | SEG10
C80Eh SEG11
C80Fh

DS-TM52F4974_S
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14.2 LED pif% (DMX) B

% LEDMODE=10b, Il LXDON=SELLED=1. LED gtk H. LED 523 1 7%8
Fiff. XN LEDO~LED7 i, fZA[flicE 7x8=56 > LED fizkuKzl, FE 7*8 fipfdtsiE T
LED X} )47 B ik, XRAM A 1) 8 /s e 86 NG R HiIE R BRES (1 RoR s, 0 /oA
=) . XFFE% 56 4T LED IR%. i LXDDUTY Al ik#¢ SfE 4*4, 5*5. 6%6. 6%7. 7*7 Fl 7*8,
XN LED shbfREFAAE . LED ML E rl LUEL LEDBRIT WE . H&EN TR, AxERE.
A4, LEDBRITM HF & B MBS EAL . 24 LEDBRITM=0 i, AJ LASRTE FE i1 Bon 501k .
4 LEDBRITM=1 i}, 0] DLSRAFEHTF I R o

Addr. Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
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
C806h 55 54 53 52 51 50 49 48

LED f&RE (DMX) R X R ERRERER

p——LEDO

LED1

=
l_'?{
A4

'S
L4

LED2

1 1

LED3

26 25 24

LED4

34 33 32

w

©
A

w

©
L

w

~
A

W

o

LED5

43 42 41 40

™

LED6

Gl
UmicalCalalialy
o T o e
] e e e
e e e e

At lvaly
e e
R e e

[ &

LED7

LED 7*8 J5
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L1
A
Lo
HHHEEE
ST
T

LED7

46

RRTTF I
LHE
HUELE T
At
S

LED 6*7 J5FE

LED6
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LEDO

[y
w
[y
N
[y
[

e
<

LED1

[
o

L4
©
A4
[ec]
@
[N
:
4

=
(2]

LED2

LED3

3
(2]
o

N

LED4

gifualualcalvalys
| e e e
R R e oy
e e e e oy
R PR e

LED5

N
=

[ec]

4
g
A4
(=2}
A4
N
a
@
N
e

puitalialualye
o—@—o—}g}—l l—%{—ol—?{—o—w—o
e e o
i
)

LED6

LEDO

LED1

LED2

LED3

LED4

LEDS
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SFR B1h Bit 7 Bit6 | Bit5 Bit 4 Bit 3 Bit2 | Bitl | Bit0
LXDCON | LXDON LEDDUTY LEDBRITM LEDBRIT

RIW RIW RIW RIW RIW

Reset 0 0 | 0 0 0 1 | 1 | 1
B1h.7 LXDON: LCD/LED/3 H

B1h.6~4

B1h.3

B1h.2~0

0: LCD/LED 2:H
1: LCD/LED/#fg
LEDDUTY: LED 575 bk #%

LED& £ 45 R0 (W SELLED=1, LEDMODE=00b)

000: 1/2 Duty, COM 0~1
001: 1/3 Duty, COM 0~2
010: 1/4 Duty, COM 0~3
011: 1/5 Duty, COM 0~4
100: 1/6 Duty, COM 0~5
101: 1/7 Duty, COM 0~6
110: 1/8 Duty, COM 0~7
111: 1/8 Duty, COM 0~7

LEDi% £ fpEf (B SELLED=1, LEDMODE=10b)

000: 4x4, LED 0~4

001: 5x5, LED 0~5

010: 6x6, LED 0~6

011: 6x7, LED 0~6

100; 7x7, LED 0~7

101: 7x8, LED 0~7

110: /%84

111:4% %
LEDBRITM: LED #2555

0: RN E Y AR

Lo BB R AR
LEDBRIT: LED = i 2]

000: 0 2% (&)

111: 7 %% (e

DS-TM52F4974_S
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SFR B2h Bit6 | Bit5 Bit 4 Bitl | Bit0
LXDCON?2 LEDPSC SELLED LEDMODE
RIW RIW RIW RIW
Reset 0 | 0 0 0 | 0

B2h.6~5 LEDPSC: LED I} i3 ik %
00: LCD/LED H}#%f /& FRC [ LA 64
01: LCD/LED H}#%f/& FRC [& LA 32
10: LCD/LED K} %} /& FRC FR LA 16
11: LCD/LED K #h /2 FRC BR LA 8

B2h.4 SELLED: LCD/LED Ijjfg ik %
0:LCD
1: LED

B2h.1~0 LEDMODE: LED # = ik$%
00:4E R B X
01: 1%

11:A% 84

SFR 86h Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
POLOE POLOE7 | POLOE6 | POLOE5 | POLOE4 | POLOE3 | POLOE2 | POLOE1l | POLOEQ
R/W R/W R/W R/W RIW R/IW R/IW RIW RIW

Reset 0 0 0 0 0 0 0 0

86h.7 POLOE?7: LCDCO07 % LED SEG6 (P0.7) {#i g4 il
0: 25 M
1: gk
86h.6 POLOEG: LCDCO6 5, LED SEG7 (P0.6) {# it 2l
0: %H
1: g
86h.5 POLOES: LCDCO5 (P0.5) {# fE 42 il
0: %H
1: ffigk
86h.4 POLOE4: LCDCO04 (P0.4) ffifg
0: %M
1: ffig
86h.3 POLOE3: LCDCO03 & LED COMS3 1, LED3 (P0.3) {# fE {2 ]
0: %M
1: ffig
86h.2 POLOE2: LCDCO2 5, LED COM2 &{ LED2 (P0.2) {i f {2l
0: 25/
1: iRk
86h.1 POLOE1: LCDCO1 5 LED COM1 5, LED1 (P0.1) 1 A%
0: %H
1: ffigE
86h.0 POLOEO: LCDCO0 5 LED COMO =¥, LEDO (P0.0) 1 A4
0: %H
1: g
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SFR ACh

Bit 7

Bit 6

Bit 5

Bit 4

Bit 3

Bit 2

Bit 1

Bit 0

P1LOE

P1LOE7Y

P1LOE6

P1LOE5

P1LOE4

P1LOE3

P1LOE2

P1LOE1l

P1LOEOQ

R/IW

RIW

R/IW

RIW

RIW

R/IW

R/IW

R/IW

R/IW

Reset

0

0

0

0

0

0

0

0

ACh.7 P1LOE7: LCDC17 5 LED SEG2 (P1.7) i A2 il

0: 25H
1: figE
P1LOES6:
0: 25H
1: figE
P1LOES:
0: 25H
1: figE
P1LOE4: LCDC14 =¥ LED SEGS5 (P1.4) fii it 42 i
0: 25H
1: gk
P1LOE3:
0: Z5H
1: g
P1LOE2:
0: 25 M
1: fiife
P1LOE1:
0: 25 M
1: fiife
P1LOEQO:
0: 25 M
1: fiife

ACh.6 LCDC16 =% LED SEG3 (P1.6) fi fis 4

ACh.5 LCDC15 5§ LED SEG4 (P1.5) {#ifiE 2l
ACh.4
ACh.3 LCDC13 (P1.3) fii it 42l
ACh.2 LCDC12 (P1.2) f# g fz 1l
ACh.1

LCDC11 (P1.1) i fedz il

ACh.0 LCDC10 (P1.0) f#i ez il

SFR 8Eh

Bit 1

Bit 0

P2LOE

P2LOE1

P2LOEQ

R/IW

R/IW

R/IW

Reset

0

0

8Eh.1

8Eh.0

P2LOE1:
0: 25 H
1: ffig

P2LOEO:
0: 2H
1: fiife

DS-TM52F4974_S

LCDC21 5 LED COMS5/SEG9 B¢ LEDS (P2.1) fii fite 2 il

LCDC20 5, LED COMA4/SEG8 % LEDA4 (P2.0) 1 R {2
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SFR B3h

Bit 7

Bit 6

Bit 5

Bit 4

Bit 3

Bit 2

Bit 1

Bit 0

P3LOE

P3LOE7

P3LOE6

P3LOES

P3LOE4

P3LOE3

P3LOE2

P3LOE1

P3LOEO

R/IW

RIW

R/IW

RIW

RIW

R/IW

R/IW

RIW

R/IW

Reset

0

0

0

0

0

0

0

0

B3h.7 P3LOET:
0: 25 H
1: figE

P3LOES6:
0: 25H
1: figE

P3LOES5:
0: 25 H
1: figE

P3LOE4:
0: Z5H
1: figE

P3LOE3:
0: 25H
1: figE

P3LOE2:
0: 2H
1: fiife

P3LOE1:
0: 2H
1: fiife

P3LOEO:
0: 2H
1: fiife

LCDC37 & LED COM6/SEG10 &% LED6 (P3.7) {# fit 42

B3h.6 LCDC36 =%, LED SEG1 (P3.6) fi fis 4

B3h.5 LCDC35 =%, LED SEGO (P3.5) i fis 4

B3h.4 LCDC34 5, LED COM7/SEG11 B, LED7 (P3.4) i it 12 |

B3h.3 LCDC33 (P3.3) f#i itz il

B3h.2 LCDC32 (P3.2) f#i fEFz i

B3h.1 LCDC31 (P3.1) f#ifESz il

B3h.0 LCDC30 (P3.0) i ez il

DS-TM52F4974_S Rev 1.1, 2024/10/xx
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15. BATAMEEED (SPI)

AT AR DI (SP)BLERBEREAE MCU RSN Z [AIBEAT A0 Ly [F2P . SRATIEE . AhE B AT B2
FoAth meu. A/D F4edt. fERAREL flash 55, SPISATE— I Bl B KRG EPER LA 20 [EfFAT
PASRHBCIRAS bR S, B3R T LA T IKE . B SPI R STHER

SPIRIRIVINBEEIIE -
o TEMBERAE

o LA IIE
o HHL A LHAE
o T YmFRAfEH LR
o FAZZIMIX L
o FRAT P AE AL AT AR P 1 10T
o TiE#E MSB L SeEk LSB L Sets M
DATA BUS
-« >
> » DO
SPDAT Data
Path l«—>» MOSI (P3.5)
\ 4 Control
Shift Register < < DI
716|5|14|3]2]|1]0 < T
Pin
LSBF Control [« MISO (P1.7)
(BCh.2) Logic
Receive Buffer Register
FSYSCLK/Z —> 00 H SCK (P36)
Fsysck /4 —» 01 N Clock » SCK_M
Fevsok /8 —»| 10 ” Control < SCK_S
Fsyscik /16 —» 11 A A A
SPEN (BCh.7) —T
2 MSTR (BCh.6) ——|
SPCR CPOL (BCh.5)
(BCh.1-0) CPHA (BCh.4)
SPI Dhse 51 P1/P3 53k P1.n/P3.n SFRE
Master Mode, MISO Model 1
Master Mode, SCK, MOSI Mode2 X
Slave Mode, MISO Mode2 X
Slave Mode, SCK, MOSI Model 1

SPI 5| B E
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SPI g FH I —FE 5 a1 F Frik. MOSI (P3.5) 15 5 /& E W & Ik tH A I & M . 24 SPIFE 45
X NILAERN, E5£&%E, 24 SPI M T TIER, E52H A, MISO (PL7) 552 Nk
P A E RN . 24 SPI7E AN T/ER, 52N, 2 SPIfEMER N LIER, 15
Soafit . @it E LSBF A, HUEE AN E MSB (highest -significant bit)= LSB (least-
significant bit). SCK (P3.6) 155 /& F & & 1 B A MR &% N . FHTIE2P Master #1 Slave ]
MOSI FiI MISO £k b 1)%d . SPIE E R = A BAA WU nl SRR 215 5 .

FEK

SPIi#E L 7E SPCON HH X E MSTR fiifE Master X N TAF. EIFUHfEH, FEPE5 N SPDAT. Ul
R SPBSY=0, H¥EHpiitfe IR A A4, HITWHE MOSI 2k L2147, Slave [1I%HE [FES M
MISO ZF bk, 4 SPIF frfEfLia R i B, FUEE i 5 ANl b X, SPSTA H11
RCVBF fi#ii% . NPk, BAFBIE N — A7t N3 A7 28 2 B2 SPDAT.
SPBSY ¥ 7R SPDAT B AKudis LU ahfEtmit w &, FE EAFEE )\ SCKFE #A%E s
TBFR.

MR

SPIiE R SPCON H1[#) MSTR A77E Slave x0T T/E. 4 SPCON H1f) SPEN iz # % B, 1%
TG . Sk E EE AR ET MOSI LR RIBAL A2, M MISO £ s a7 4745 5%
Ho J—ANFHHABATERN, WHE RCVBF=0, i BIHKEMmX ., mHE
RCVBF=1, MIAKH N BIM BB X, B RCVOVF . 4— N7 NE
251745 )5, SPIF 1 RCVBF itk B . N T BhIEEER, BWAFBAE N — Nt AL 74
Z BIi2HL SPDAT 80K 0 5 N\ RCVBF. MR T e BIB K SCK BAFA Foyscrrl/4o

B AT I

B i E SPCON 2725 [) CPOL Al CPHA fi7, SPIA VUFhI#h257 . CPOL f75€ X T SPI &
RAE T SCK IZl. 24 CPOL=0 i, SCK AN ANIEK, 24 CPOL=1Hf, SCK 173Nl .
CPHA 137 X H T RAEFFE AL BdE 134 . CPHA=0 15, SCK JE A% —i11 SP1 FEA %35 #1 SCK J&
S iR g . CPHA=L B, SCK & HIZE —i1 SPI FEAREHE AN SCK & W28 — i A £ i -
TEERT ERAMMART PRI . 7B E SPEN 7280, U5k 5 4 15 44 e B N H
RSP 2R, SPCR i s AT B4R . 76 Slave B FistTit, 17 ok ok 2% .
£ Master #3F, SPI 4 AT LLik+% System clock BRLL 2. 4. 8 8{ 16.

L}
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SCK
(CPOL=0, CPHA=0)

(CPOL=1, CPHA=0)

SCK

(CPOL=0, CPHA=1)

(CPOL=1, CPHA=1)

MOSI

(LSBF=0)

Bit 7

Bit 6

Bit5

Bit 4

Bit 3

Bit 2

<

Bit 1 Bit 0

VSO Y

Bit 7

Bit 6

Bit5

Bit 4

Bit 3

Bit 2

Bit 1 Bit 0

=

SPBSY

FRAR 7

SPEN

SCK

(CPOL=0, CPHA=0)

SCK

(CPOL=1, CPHA=0)

o S0

Bit 7

Bit 6

Bit5

Bit 4

Bit 3

Bit 2

Bit 1 Bit 0 (X)

MISO

(LSBF=0)

Bit 7

Bit 6

Bit5

Bit 4

Bit 3

Bit 2

Bit1 Y Bit0 (::

DS-TM52F4974_S

MR A (CPHA=0)
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SPEN

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

3 | | | | | | | |
(CPOL=1, CPHA=1)

MOSI

ey Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0

MISO

(s6e5) Bit7 Y Bit6 ) Bit5 X Bit4 X Bit3 X Bit2 Y Bitl ) Bit0

MR (CPHA=1)

1 EA R M, SPIF Frlbidn SR SR L s Rt i HW % & . WR7E SPBSY=1 i A
SPDAT B A%#E, W WCOL Fikr & HIW % B . 4R XMBE, 5N SPDAT HI%EHE
Bl 2ns, HHBAFAREASHE N,

SFR BCh Bit 7 Bit 6 Bit 5 Bit 4 Bit 2 Bitl | Bit0
SPCON SPEN MSTR CPOL CPHA LSBF SPCR
R/W RIW R/W R/W R/IW R/W R/W
Reset 0 0 0 0 0 0 | 0
BCh.7 SPEN: SPI f#ifig

0: SP1 2% /7]

1: SPI fiigE
BCh.6 MSTR: Master # {015 G

0: M

1 F
BCh.5 CPOL: SPI i #h#l P

BCh.4

BCh.2

BCh.1~0

DS-TM52F4974_S

0: SCK1&, ZWIRA
1: SCK &, FRRA
CPHA: SPI I A1 A7
0: SCK i HHZE — AN 1S i Bt Kkt
1: SCK A% /MU B FEA
LSBF: LSB 1%t
0:MSB 1I.5%
1:LSB 156
SPCR: SPI I 4 %
00: FsyscLk/2
01: FsyscLk/4

10: FSYSCLK/8
11: Fsyscik/16
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SFR BDh Bit 7 Bit 6 Bit 4 Bit 3 Bit 2
SPSTA SPIF WCOL RCVOVF | RCVBF | SPBSY
R/W R/W R/W R/W R/W R
Reset 0 0 0 0 0
BDh.7 SPIF: SPI b &

AW HIW EER A RN BEE A PR BN, HIW i BR. H 0 5 ABLELKE
THER AR & .

BDh.6  WCOL: 55ty
wE SPBSY K, WIRE ANEHEH] SPDAT, WIH HW XE. 4 SPBSY iGFRIT, # 0 5ANix
KB A B S B SPDAT Kl iZdr &
BDh.4 RCVOVF: I Z2# [X i H A5 &
HEHARL AR HW %8, % E RCVBF. ¥ 05 ANthAr ek i SPDAT 27 17 24405 14
AR
BDh.3 RCVBF: U 22 X jas Hi b7 &
TEBIEAE A R B HIW BB ¥ 0 5N ILALER L SPDAT 2347 # K i bz &
BDh.2 SPBSY: SPI - br &
2 SPI BRI EAE AT I B HIW &L
SFR BEh Bit7 | Bit6é | Bits | Bit4 | Bit3 | Bit2 | Bitl [ Bit0
SPDAT SPDAT
RIW RIW
Reset | 0o | o [ o [ o [ o | o [ o [ o
BEh.7~0 SPDAT: SPI J % Az i 5

DS-TM52F4974_S

SPDAT #fFas T R E MR . BEIES N\ SPDAT, KEIEMABA T, HFEE
B N ahfLtr . 15HL SPDAT &[R35 28 v X [ N 25
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16. B TTR G (CRC)

VRS A sCrF 16 AL TURES DI At . M IURENSE (CRC) T HL 2 — R R AR 5 A
WAL, T IEEOR AL B GE SR 1 BT . CRC VHECR A 8 o B8 int BREE B A AN,
I 16 Ak AR E . Bl R AR a5

TM52F4974 Data Sheet

(F3h.7~0) Aﬁle CRC-16 | 5 CRCDL (F1h.7~0)
Unit CRCDH (F2h.7~0)

CRC EH]

CRC 4 2e 24t T 5T CRC-16-1BM £ Wi=\[#) 16 fiz CRC 45 Hit4 . X/ CRC Emsed, H
N2 )T HFEETE, A SCRFHAR T 2 01 16 7 CRC it4%. X} CRCIN %
TR G NEEE, K6 @ 7% 4F CRCDH 1 CRCDL 2728 H AT —/ CRC I &,
X S — MCU 54 A sk 1144,

IBM i) CRC-16 £ZTixF~ (Modbus) : X1 + X15 + X2 +1

SFR F1h Bit7 | Bit6é | Bit5 | Bit4 | Bit3 | Bit2 | Bitl | Bit0
CRCDL CRCDL

RIW RIW

Reset 1 | 1 | 1 | 1 | 1 | 1 | 1 | 1
F1h.7~0 CRCDL: 16 i CRC K4 FI%HfE A 7~0
SFR F2h Bit7 | Bit6é | Bits5 | Bit4 | Bit3 | Bit2 | Bitl [ Bit0
CRCDH CRCDH

RIW RIW

Reset 1] 1 | 1 | 1 | 1 | 1 | 1 | 1
F2h.7~0 CRCDL: 16 i CRC E:4a F1%i 4 i 15~8
SFR F3h Bit7 | Bit6é | Bit5 | Bit4 | Bit3 | Bit2 | Bitl | Bit0
CRCIN CRCIN

W W

Reset | | | | | | |

F3h.7~0 CRCIN: CRC % NE¥i 75 77 4%

DS-TM52F4974_S
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17. FRERIEER

ol Fr PR iR S A ERA S HoA LU T Rg.

8 fir X 8 fif = 16 7 (hxifE 8051)

8 AL ERVE S btk 8051 52 A .

8 17 < 8 i1 =8 i, 8 f A% (brifE 8051)
16 i X 16 fir = 32 fir

16 fi7 < 16 £ = 16 17, 16 7 2%k

32 {7 + 16 iz = 32 {7, 16 7 2%k

Toit 8 £/ 16 fir/ 32 [ ¥efE, #Bul LAt MUL AB Fl DIV AB 5 8- B2 HU4T. B Hi4MY SFR EXA
| EXA2 /| EXA3/EXB T 16 £ / 32 i ek Mg yEiz &,

XtF 8 A ik gy BRIz 288, 1E#LR SFR A2 MULDIV16 =0 H. DIV32 =0,

XFT 16 fsfiAARIE S, WOREL, FHCARAUIT . 16 fRIEA5 7 2 16 > RGUN B A 1A RESHAT -

%A% SFRfi. MULDIV16 =1 B DIV32=0
vk FHi3 FH2 FHl FH0
P it - - EXA A
Jek - - EXB B
I EXB B A EXA
ov i1 (EXB or B) 1= 0 -

XHF 16 fIBRAIZ S, WAL BRAG W, REGEIUN T . 16 AZRRIEAR TR 16 D ARG B M

REHAT

%A SFRAZ MULDIV16 =1 H DIV32=0
BRi%: FH3 FHi2 FHi1 FH0
AR - - EXA A
T - EXB B
i - A EXA
2% - - B EXB
oV % EXB=B=0

X 32 1+ 16 fiBRiEEe S, PEBREL BREL B, RECEEWT. 32 fIBRiELS TR E 32 RGN

B HAA RERAT

Vi SFRAZ MULDIV16=1 H DIV32=1
BRi% FH3 FAI2 FHi1 FH0

P EXA3 EXA2 EXA A
[Z3 - - EXB B

7 A EXA EXA2 EXA3

R - - B EXB
ov B3 EXB=B=0

DS-TM52F4974_S
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SFR CEh Bit7 | Bit6é | Bit5 | Bit4 | Bit3 Bit2 | Bitl | Bit0
EXA2 EXA2
RIW RIW RIW RIW RIW RIW RIW RIW RIW
Reset 0 0 0 0 0 0 0 0
CEh7-0 EXA2:¥ 78 BN 2
SFR CFh Bit7 | Bité | Bit5 | Bit4 | Bit3 Bit2 | Bitl | Bit0
EXA3 EXA3
RIW RIW RIW RIW RIW RIW RIW RIW RIW
Reset 0 0 0 0 0 0 0 0
CFh.7-0 EXA3:¥ 78 2/n4% 3
SFR E6h Bit7 | Bit6 | Bit5 | Bit4 | Bit3 Bit2 | Bitl | Bit0
EXA EXA
RIW RIW RIW RIW RIW RIW RIW RIW RIW
Reset 0 0 0 0 0 0 0 0
E6h.7~0 EXA:¥ 7 2 n%s
SFR E7h Bit7 | Bité | Bit5 | Bit4 | Bit3 Bit2 | Bitl | Bit0
EXB EXB
RIW RIW RIW RIW RIW RIW RIW RIW RIW
Reset 0 0 0 0 0 0 0 0
E7h.7~0 EXB:¥ 7t B &7 4%
SFR F7h | Bit 3 | Bit 0
AUX2 DIV32 MULDIV16
RIW RIW RIW
Reset 0 | 0
F7h.3 DIV32: {7 MULDVI16 = 1 i} 45 %%
0:154 DIV N 16/16 fifgiiz &
1:954 DIV Ay 32/16 i frizia 5
F7h.0 MULDIV16:
0:154 MUL/ DIV Ay 8 hiffE
1:#84 MUL/DIV Jy 16 * 16, 16 / 16 5k 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-TM52F4974_S
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18. £ 1T #&O

x 1 EOLEERA:

— UGS ML LR T A4 5 N MIDAT 1% B MISTART. 7t MISTART B < 5, BKI%E
7 AL A RE A — 7T AL B ML . A ELE] MINF 840y 1, AREIEATT A s e ik, F
MIERE MIF F5 ANE3EE] MIDAT DTG5 — IR EdE LS. 24 MUF B0 1R, RREEE S
FIMMLIER . P ol LIRS ANEHEE] MIDAT LUK ITFaE N — IR B LB M Hl. % & MISTOP
PL5E AR AR K

TERAR AL IS, MISTART S2UR¥EA 1. IER&EIR L/ )5, WE MISTOP LLsE Kk
K/ . EEFIESE PC AR Z AT, MISTART MARRFA 0, H&#5m A KT
SCL & J5 A W #EAT F — kA& &I . SCL I #hrl i@t MICR #E47 1% .

0
Ii[ . Slave address l W l A | . Daa | ] A | . baa | 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

xE 1T EERRE:

(1) & MALHHEFITT 67 5 N MIDAT

(2) &R MISTOP JFi% & MISTART LLE ) 12T &4

(3) 3 MUF 40y 1 (R4 F - 2R % k), & BR MIIF

(4) FE S5 N MIDAT LUJFER T — A& (MISTART 2 ER+FA 1)

(5) Z:3 MIIF 56400 1 i R 2 Bk A ), T8 MIIF, 183K (4)~ (5) HEAT T — kA% 4
(6) TEF& MISTART, & MISTOP LAfEIE 12C &4

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

AT M T I T e T e Y e

MoaT A0 [ [T [T T TTT Ja[TTTTTTTT Tee[ 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 B2 ff, MISTART M/ iZR#FO [ SCL I K.
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1T OB

—IFUs S WAL LR TS [ A7 5 N MIDAT % B MISTART., £ MISTART WEZ J5, B KRIE 7
AL M MHEEEFN—07 77 AL B MHL. 24 MINF #4501 iF, ARRHWEEFN T A A& e . F P Riig
B MIF F 320 MIDAT DUJF 46 28 — IR B S Bcd Cb B o oK 58 BB SO 3O B & 3R 1 A1)
MIDAT) . 4 MIIF #3y 1BF, AEEXTMHLEI M EE T e r. P T LLEZEL MIDAT LS 3|

Pl 2RI TG T — XU, BCE MISTOP PLZE I s,

EHHEAL I, MISTART W AURFEN 1. FEEREEIE KB )G, WE MISTOP LLsE K
AW . EEFES T 1PC BRI 2 AT, MISTART MA#H N 0, HEE#N KT

SCL B & J5 A W AT F — kA& &I . SCL I #hrl i@t MICR #E47 1% .

1

Slave address I R | A | Data | A | Data

[2]7]

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 : .
I:' P: stop condition

Master 12C ZESTHFE:

(1) M MIDAT 5 N HEHEFI T [ A7

(2) &R MISTOP, # & MISTART 33 12C 164
(3) S48 MIIF #4y LR iR & H e i)
(4) &k MIIF

|

(5) M MIDAT BHUCEHE, TFUAE R EHE (MIDAT 55— U EUCAM 2 M HLIE [B] 1 B0R)

(6) %45 MIIF #5481

(7) K MIF

(8) M MIDAT HLME R, U N — A3
(9) TE¥N(6)~(8)

(10) #E“MISTOP”, {Z1k I f&4i

DS-TM52F4974_S 122
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| >1sCL |
| |
MISTART
| |
| |
MISTOP—— —1

MIIF [ 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 1°C Transfer protocol

FEKNF
2 v Px.n RS
1°C ThRE 5| A PINMOD | oo 5 HRES
) Mode0 X EHEP . FIRHHED
I"C Master SCL Mode2 X BRI (CMOS HEf)
I°C Master SDA Mode0 1 IR (ERD

1T K5I HEARE

SFR E1lh Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit1 | Bit0
MICON MIEN | MIACKO | MIIF MIACKI |MISTART | MISTOP MICR
RIW RIW RIW RIW R RIW RIW RIW RIW
Reset 0 0 0 0 0 1 0 0
Elh.7 MIEN: & I°C ffifig
0: 22 H
1 ¥R

E1h.6 MIACKO: 343 1°C #: il 1A 1°C B2k K i% ACK
0: ACK FI| ML
1: NACK F| AL
E1h.5 MIIF: & 1°C Rl b5 &
¥ PC RBEEFER DA, B HWRE . A N0 % &
Elh.4 MIACKI: 24 1°C f5#ilf, ACKEE 1°C Mk (R
0: i # ACK
1: Y& &) NACK
E1h.3 MISTART: & I°C #&35hr
1: B3 1°C ML
Elh.2 MISTOP: 3 I12C {51147
1 RiEfEIEE S LUEIE 1PC B
E1lh.1~0 MICR: ¥ I°C I o4 2 ik %
00: FSYSCLK/4 (ﬁljﬁu’ ﬁu% FSYSCLK:16MHZ’ IZC Hj‘%l:[:y\j 4 MHZ)
01: Fsyscir/16 (1, #IH Fsysck=16MHz, 1°C i4H4 1 MHz)
10: Fsyscic/64 (B0, W% Fsyscik=16MHz, 1°C i #l4y 250 KHz)
11: Fsyscii/256 (11, U1 Fsyscik=16MHz, 1°C 44 62.5 KHz)
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SFR E2h Bit7 | Bit6é | Bit5 | Bit4 | Bit3 | Bit2 | Bitl | Bit0
MIDAT MIDAT
RIW RIW RIW RIW RIW RIW RIW RIW R/W
Reset 0 0 0 0 0 0 0 0
E2h.7~0  MIDAT: & I°C ¥l % 17 4%
(B): LR F G A IR /T, B A IS &M 3] 1°C mgk
(2): SR BN G AME IR 4 AE 2 A, BREUZ 247 2 R 2 12C a2k
SFR C2h Bit 7
SICON MIIE
RIW R/IW
Reset 0
C2h.7 MIIE: I°C R i i
0: Z&H
1: ffige
SFR A%h Bit 4
INTE1 SPI2CE
R/W RIW
Reset 0
A9h.4 SPI2CE: SPI/I*C {4 g
0: 2% F SPI/I?C ity
1: {858 SPI/I’C ik
SFR A6h Bit 6
PINMOD MSI2CPS
RIW RIW
Reset 0
A6h.4 MSI2CPS: /M I°C 5| k%

DS-TM52F4974_S

0: SCL/SDA = P3.0/P3.1
1: SCL/SDA = P0.1/P0.2
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19. MAL 1ZC O

o A PRI R ML 12T . ML 12T BEER SR VR R B 1 2 S AR IR IR — AN
N RBIE . EI DATAL 207, i57EE RCDIF 4N 0. £ DATAL #IEMZ G,

RCDIF ¥4y 1, JF HAEARHME F P pvd ko p W o 7 o] DU A (5 Bk RCDAF, AJ5
FRIREC R —A~ DATAL. A A LLK RCDIF S 0 KiiFk RCD1F. DATA2 il RCD2F [Hiz4r
7735 DATAL fl RCD1 #[H]. DATAL sk DATA2 205 ilim, 4% v 5307 5 L il A%

# R —4 DATAL fil DATA2.

| S I Slave address | w | A | Data 1 | A | P I
Slave I°C Receive Byte protocol
| S | Slave address | W | A | Data 1 | A I Data 2 | A | P l

Slave I°C Receive Two Byte protocol

E] From master to slave A: acknowledge

S: start condition
E] From slave to master : -
P: stop condition

SCL

AT (R S e Y s Y s Iy I
RCDlFX—i\ i—| i
S | | —
CLR_RCDIF i_L E i ml i i
CLR_RCD2F [ E E H
SIRCD1 X )i( 43H E
SITXRCD2 X )I( B6H

MBS PP

DS-TM52F4974_S 125
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ot R BELLUT ML 120 5 ARSI M 12C B SR VAR JR Bl a6 AT SR R UR IS — A7
Hi . ESORBAR AT, THER TXDF LAUN 0. fEHHEKILEM LG, TXDF fE4oh 1, Jf
AR SR R W P a] URE [ 3% Bk TXDF, SR JE fROcfedan ~— N EdE. AT

K TXDF 5N 0 KRR TXDF. BRRALIETERE, b HH R sh il CLES T~ — 280k

| A Data [AE P |

Slave I°C Transmit protocol

From master to slave

|:] From slave to master

s ]

Slavevaddreszs

A: acknowledge
S: start condition
P: stop condition

SCL

SDA M nimaln : L
TXDF I |
CLR_TXDF [
SITXRCD2 ¥ 230
MHLRIER P
1°C DhAE 3 B PINMOD | . 2% 3] BURA
SFR data
I°C Slave SCL Model 1 gL PN SEE W)

IC Master/Slave SDA Mode0 1 B CERD

Pin Mode Setting for Slave 12C

SFR A6h Bit 6
PINMOD MSI2CPS
R/W R/W

Reset 0

A6h.4 MSI2CPS: F/M I°C 5| k%
0: SCL/SDA = P3.0/P3.1
1: SCL/SDA = P0.1/P0.2

SFR A9h Bit 4
INTE1 SPI2CE
R/W R/W
Reset 0

A%h.4 SPI2CE: SPI/I’C F1 1 e
0: 25 F SPI/I’C ikt
1: f§iGE SPI/1’C bkt
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SFR C1h Bit7 | Bit6 | Bits5 | Bit4 | Bit3 | Bit2 | Bitl Bit 0
SIADR SA SIEN
R/W RIW R/W RIW RIW RIW RIW RIW RIW
Reset 0 1 1 0 0 1 0 0

C1lh.7~1 SA: MHLAFECHI 12T Huht
C1h.0 SIEN: MWL 1ZC fifE
0: 2H
1: ffigk
SFR C2h Bit 6 Bit5 Bit4 Bit 2 Bit 1 Bit 0
SICON TXDIE | RCD2IE | RCD1IE TXDF RCD2F | RCDIF
RIW RIW RIW RIW RIW RIW R/W
Reset 0 0 0 1 0 0
C2h.6 TXDIE: WAL 1ZC ik 58 1% A 74 g
0: 22 H
1: ffige
C2h.5 RCD2IE: M#L 12C DATA2 (SITXRCD2) #2k5¢ % Wi g
0: 22 H
1: ffige
C2h.4 RCD1IE: M#l IZCDATAL (SIRCD1) U 52 i o fdi g
0: 22 H
1: ffige
C2h.2 TXDF: ML 12C &4 58 i H b i
ML 12T At 52 it B B, 5 0355
C2h.1 RCD2F: MA1 12C DATA2 (SITXRCD2) 2k 58 hi H Wrbs &
MAL 12ZC DATA2 (SITXRCD2) #W5ea B, 5 075k
C2h.0 RCD1F: M#L 12C DATAL (SIRCD1) 58 i Wrbr &
MM 1ZC DATAL (SITXRCD1) #UW5e i )a igtEEAL, 5 075k
SFR C3h Bit7 | Bit6 | Bits | Bit4 | Bit3 | Bit2 | Bitl | Bit0
SIRCD1 SIRCD1
R/W R R R R R R R R
Reset — — — — — — — —
C3h.7~0  SIRCD1: ML I Fidliz i &5 /7 4% 1 (DATAL)
SFR C4h Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bitl | Bit0
SITXRCD2 SITXRCD2
RIW RIW RIW RIW RIW RIW RIW RIW RIW
Reset — — - - - - — —
C4h.7~0  SITXRCD2: WAL 1ZC A ik Fz i 5 27 7 4%

(B2) : MWL I F 8 2 77 4% 2 (DATA2)
MM 1 Bt 25 i g8 (TXD)

(5):

DS-TM52F4974_S
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20. ERVFESR(ICEER
AR E A LA REE R B . B ICE AR, A R E06 P3.0 A1 P3.1 51 EREE tenx &
A EV Bibe, IXFEIFAL R, AT DAEEAS AR B AR 1 E A i % BN R 45, {H ICE
P — LR &, R

1.

B U ZHUH PRI 5

A P3.0 A P3.1 5| JEILA 2 TAELE S AL (P3MODO =0/1 #1 P3MOD1=0/1);
TR T AR 28 (1 -4k 2% 1F] 2D00h~2FFFh F1 0033h~003Ah #% tenx EV fdk 5 H . B LU P LT

ANREV] P IX 545 1a] 5

T-Link 3815 51 I ShRETCIEAG B
P3.0 F1 P3.1 5| BImT LAE #:> PO.0 Al PO.1. (HBEMTEEAR, Ey7hesas R #r P3.0/P3.1) ;

VDD i T-Link ez .

Target System PCB

VsS VsS
(P0.1) P3.1 PSDA
(P0.0) P3.0 PSCL tenx USB
N.C.  T-Link —_—
BUSY
vee vCC \
16K Bytes
Program Memory
0000h
Reset/Interrupt Vector
007Fh
0080h
User Code area
2CFFh
2D00h
ICE mode reserve area
2FFFh
3000h
User Code area
3FEFh
3FFOH
CFG area
3FFFH
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ICE TR&ENA

Smart Option

01. PROT (1:7) : |Disable ~| "
02. XRSTE (1:6) : |Disable ~|

03. HVS [1:4) : |Disable -]

04. ICE Mode(2:4) : [4-Wire -]

05. On Chip CRC16(2:5) : |Disable +|

OK Cancel

No. Item Description
o1 PROT JEF: Flash fCHY 324547, Writer 155 i) ROM ALHS
2H. flash SIS A ZARS, Writer 7] L4 1) ROM ALHS CBRIL)
fERE: P3.7 ZANIE LS|
02 XRSTE . P37 ML/ 0 A (B
03 HVS R
04 ICE Mode R
) JBH: J ECRC-1615fE = H
05| ONCMPCRCIS leem. 1 CRCAGIAESSM (BiL)

DS-TM52F4974_S

129 Rev 1.1, 2024/10/xx




o

< -» 135X TM52F4974 Data Sheet
v

SFR & CFGW B

Adr| RST | NAME | Bit7 Bit 6 Bit 5 Bit4 Bit 3 Bit 2 Bit 1 Bit 0

80h |1111-1111] PO P0.7 P0.6 P0.5 P0.4 P0.3 P0.2 P0.1 P0.0

81h [0000-0111  SP SP

82h [0000-0000]  DPL DPL

83h [0000-0000| DPH DPH

84h [x00x-xxxx| INTE2 - PWMLIE | PWMOIE - - - - -

85h [x00x-xox| INTFLG2 | — PWMLIF | PWMOIF - - - - -

86h [0000-0000{ POLOEO | POLOE7 | POLOE6 | POLOE5 | POLOE4 | POLOE3 | POLOE2 | POLOEL | POLOEQ

87h [0xxx-00000 PCON | SMOD - - - GF1 GF0 PD IDL

88h [0000-0000] TCON [ TF1 TR1 TFO TRO IE1 IT1 IEO0 ITO

89h [0000-0000f TMOD | GATEL | CTIN TMOD1 GATEO | CTON TMODO

8Ah|0000-0000]  TLO TLO

8Bh [0000-0000]  TL1 TLL

8Ch 0000-0000]  THO THO

8Dh 0000-0000]  TH1 TH1

8Eh [xxxx-xx00] P2LOE - - - | - - [ - P2LOEL | P2LOEO

8Fh [x000-0000UART2CON] - UART2BRP

ooh [1111-1111]  P1 PL7 PL6 PL5 | P14 PL3 | PL2 P11 P10

91h |0101-0101| POMODL POMOD3 POMOD2 POMOD1 POMODO

92h [0101-0101| POMODH POMOD?7 POMODS POMOD5 POMODA4

93h [xxxx-0101 PZMODL | — - - | - P2MOD1 P2MODO

94h 0000-0000| OPTION | TKBUFS | TM3CKS WDTPSC ADCKS TKOFC

95h [0x00-x000] INTFLG | LVDIF - TKIF | ADIF - | e PCIF TF3

96h [0000-0000| PIWKUP PLWKUP

97h xxxx-xx00| SWCMD SWRST / IAPALL / WDTO

98h [0000-0000] SCON | sSM0 | sm1 sM2 | REN | TB8 | RB8 Tl RI

99h [xxxx-xxxx| SBUF SBUF

9An[0000-0000) SCON2 | sM [ - - | ReN2 | TBS2 | RB82 TI2 RI2

9Bh [xxxx-xxxx| SBUF2 SBUF2

9Ch 0000-0000] POWKUP POWKUP

oDh pooxx-xx00 P2WKUP | — | - - | -1 - 1 - P2WKUP

9Eh [0000-0000] P3WKUP P3WKUP

AOh|1111-1111] P2 P27 | P26 P25 P2.4 P23 | P22 P2.1 P2.0

Alh 0000-0000 PWMCON PWMLCKS PWMIEN | PWMOEN PWMOCKS PWMONMSK|PWMOPMSK

A2h [0101-0101| PIMODL P1MOD3 PLMOD2 P1MOD1 P1MODO

A3h[0101-0101| PLMODH P1MOD7 PLMODS P1MOD5 P1MOD4

A4h[0101-0101| P3MODL P3MOD3 P3MOD2 P3MOD1 P3MODO

A5h [0101-0101] P3MODH P3MOD7 P3MODS6 P3MOD5 P3MOD4

A6h [0000-0000| PINMOD [PSEUDOEN| MSI2CPS | UART2PS | UARTIPS | TCOE | T20E | TIOE | TOOE

ATh|xxx1-1111] TKCHS - - - TKCHS

ABh|0x00-0000|  IE EA - ET2 ES ET1 EX1 ETO EX0

A% [0000-0000] INTEL1 | PWMIE | ES2 LVDIE | SPI2CIE | ADTKIE | EX2 PCIE | TM3IE

AAh|xxxx-xxxx| ADCDL ADCDL - - - PWRDEC

ABh [xxxx-xxxx| ADCDH ADCDH

ACh[0000-0000] P1LOE | PLLOE7 | P1LOE6 | P1LOE5 | P1LOE4 | PILOE3 | PLLOE2 | PLLOEl | PILOEO

ADh|1101-0000) TKCON | TKPD | TKEOC | TMRADJ | TKIVCS | SPREAD | MCHS ATKMODE

AEh|[1110-0000{ADCHSEL ADCHS ADCVREFS VBGSEL

AFh|0000-0000/PWMCON2| PWMOMOD [PWMOMSKE PWMOOM PWMODZ

BOh|1111-1111]  P3 P3.7 P3.6 P35 P3.4 P3.3 P3.2 P3.1 P3.0
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Adr| RST | NAME | Bit7 Bit6 | Bit5 Bit 4 Bit 3 Bit2 | Bitl | Bit0

B1h|0000-0111| LXDCON | LXDON LEDDUTY LEDBRITM LEDBRIT

B2h [x000-xx00|LXDCON2 - LEDPSC SELLED - - LEDMODE

B3h[0000-0000| P3LOE | P3LOE7 | P3LOE6 | P3LOE5 | P3LOE4 | P3LOE3 | P3LOE2 | P3LOEl | P3LOEO

B4h|1111-1111| TKTMRL TKTMRL

B5h |0000-0000| TKCON2 | TKFIMP JMPVH TKTMRH

B6h [0000-0000| PWMOEO |PWM20E1 | PWM20EQ | PWMZ1OE1 | PWM1OEQ [PWMONOEL|PWMOPOE1 [PWMONOEO|PWMOPOEQ

B7h |0000-0000| PWMOEL |PWM60EL | PWM6OEO | PWM5OEL | PWM5OEQ | PWMA4OE1 | PWM4OEO | PWM3OEL | PWM3OED

B8h [xx00-0000|  IP - - PT2 PS PT1 PX1 PTO PX0

B9h [xx00-0000|  IPH - - PT2H PSH PT1H PX1H PTOH PXO0H

BAh|0000-0000|  IP1 PPWM PS2 PLVD PSPI2C | PADTKI PX2 PPC PT3

BBh[0000-0000] IP1IH | PPWMH PS2H PLVDH | PSPI2CH | PADTKIH | PX2H PPCH PT3H

BCh[0000-x000] SPCON SPEN MSTR cPoOL CPHA - LSBF SPCR

BDh|00x0-00xx| SPSTA SPIF WwCoL - RCVOVF | RCVBF | SPBSY - -

BEh |0000-0000] SPDAT SPDAT

C1h [0000-0000] SIADR SA SIEN

C2h [0000-x000| SICON MIIE TXDIE | RCD2IE | RCDIIE - TXDF RCD2F | RCDIF

C3h [xxxx-xxxx| SIRCD1 SIRCD1

C4h [xxxx-xxxx|SITXRCD2 SITXRCD2

C5h |0000-0000] ATKCHO ATKCHO

C6h [0000-0000] ATKCH1 ATKCH1

C7h [0000-0000] ATKCH?2 ATKCH2

C8h|0000-0000 T2CON TF2 EXF2 RCLK TCLK EXEN2 TR2 CT2N CPRL2N

C9h |0000-xxxx| IAPCON IAPCON / IAPWE / EEPWE / INFOWE / IAPTO

CAh|0000-0000| RCP2L RCP2L

CBh|0000-0000| RCP2H RCP2H

CCh|0000-0000|  TL2 TL2

CDh[0000-0000| TH2 TH2

CEh|0000-0000] EXA2 EXA2

CFh [0000-0000] EXA3 EXA3

DO [0000-0000]  PSW cY AC FO RS1 RSO ov F1 P

D1h [0000-0000| PWMODH PWMODH

D2h |0000-0000{ PWMODL PWMODL

D3h [0000-0000| PWM1DH PWM1DH

D4h [0000-0000] PWM1DL PWM1DL

D5h [0000-0000| PWM2DH PWM2DH

D6h [0000-0000] PWM2DL PWM2DL

D7h [xxxx-x000| TKCONS3 - - - - - JMPVL

D8h|0010-0011{ 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|0000-0000{ PWM3DH PWM3DH

DEh|0000-0000 PWM3DL PWM3DL

DFh [0000-0000{UART1CON|UART1BRS UART1BRP

EOh [0000-0000] ACC ACC.7 ACC.6 ACC.5 ACC.4 ACC.3 ACC.2 ACC.1 ACC.0

E1h [000x-0100, MICON | MIEN | MIACKO MIIF MIACKI | MISTART | MISTOP MICR

E2h [0000-0000] MIDAT MIDAT

E3h [xx00-0000| LVRCON - - PORPD | LVRPD LVRSEL
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Adr| RST | NAME | Bit7 Bit 6 Bit5 Bit 4 Bit3 | Bit2 | Bitl | Bit0
E4h|0000-0000 LVDCON | LVDM | LVDO | LVDHYS | LVDPD LVDSEL
E5h [0000-0000) EFTCON | EFT2CS | EFTICS EFTIS EFTSLOW| - |EFTWOUT| CKHLDE
E6h [0000-0000] EXA EXA
E7h[0000-0000] EXB EXB
E9h [0000-0000| PWM4DH PWM4DH
EAh|0000-0000] PWM4DL PWM4DL
EBh |0000-0000] PWMSDH PWMSDH
ECh [0000-0000] PWM5DL PWMSDL
EDh|0000-0000 PWM6DH PWM6DH
EEh |0000-0000] PWM6DL PWM6DL
EFh [x000-0x00]  AUX3 — | HSNK2EN [ HSNK1EN | HSNKOEN [WARMTIME] - FIMPE | FIMPS
Foh [0000-0000] B B.7 B.6 B5 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 [0000-0110] AUX2 WDTE PWRSAV | VBGOUT | DIV32 IAPTE MULDIV16
F8h |0000-11x0] AUX1 | CLRWDT | CLRTM3 | TKSOC | ADSOC |CLRPWMO|CLRPWML] - DPSEL
Flash Address | NAME | Bit7 Bit 6 Bit5 Bit4 | Bit3 | Bit2 | Bit1 | Bito
3FFBh CFGBG - - - BGTRIM
3FFDh CFGWL - FRCF
3FFFh CFGWH | PROT | XRSTE |PORSEL | Hvs | - | - | - | -
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SFR & CFGW it BH
Adr SFR Bit#| BitName | R/W | Rst Description
80h PO 7~0 PO R/W | FFh |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
PWM1~PWMBG interrupt enable
6 PWMILIE |RW | O 0: Disable PWM1~PWM6 interrupt
1: Enable PWM1~PWMS6 interrupt
8ah INTE2 PWMO interrupt enable
5 PWMOIE |RIW | O 0: Disable PWMO interrupt
1: Enable PWMO interrupt
PWM1~PWME interrupt flag
6 PWMILIF | R/IW | 0 |SetbyH/W atthe end of PWML1 period, S/W writes BFh to INTFLG2
to clear this flag.
85h INTFLG2 PWMO interrupt enable
5 PWMOIF | R/W | 0 |Setby H/W at the end of PWMO period, S/W writes DFh to
INTFLG? to clear this flag.
LCDCO7 / LED SEGS6 (P0.7) enable control
7 POLOE7 |R/W | O 0: Disable
1: Enable
LCDCO06 / LED SEG?7 (P0.6) enable control
6 POLOE6 | R/W | O 0: Disable
1: Enable
LCDCO5 (P0.5) enable control
5 POLOE5S |R/W | O 0: Disable
1: Enable
LCDCO04 (P0.4) enable control
4 POLOE4 |R/W | O 0: Disable
1: Enable
86h | POLOE LCDC03 / LED COM3 / LED3 (P0.3) enable control
3 POLOE3 |R/W | O 0: Disable
1: Enable
LCDCO02 / LED COM2 / LED2 (P0.2) enable control
2 POLOE2 |R/W | O 0: Disable
1: Enable
LCDCO1/LED COM1/LED1 (P0.1) enable control
1 POLOE1 |RW | O 0: Disable
1: Enable
LCDCO00 / LED COMO / LEDO (P0.0) enable control
0 POLOEO |R/W | O 0: Disable
1: Enable
7 SMOD R/W | 0 |Setltoenable UART1 double Baud Rate
3 GF1 R/W | 0 |General purpose flag bit
87h PCON 2 GFO 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; 0: timer stops
Timer0 overflow flag
88h TCON 5 TFO RIW | 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
3 IE1 RIW | 0 Set by H/W when an INT1 pin falling edge is detected. Cleared by
H/W when CPU vectors into the interrupt service routine.
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Adr

SFR

Bit Name

R/W

Rst

Description

IT1

RIW

External Interrupt 1 control bit
0: Low level active (level triggered) for INT1 pin
1: Falling edge active (edge triggered) for INT1 pin

IEO

RIW

External Interrupt 0 (INTO pin) edge flag
Set by H/W when an INTO pin falling edge is detected. Cleared by
H/W when CPU vectors into the interrupt service routine.

ITO

RIW

External Interrupt O control bit
0: Low level active (level triggered) for INTO pin
1: Falling edge active (edge triggered) for INTO pin

89h

TMOD

GATE1

RIW

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

CTIN

RIW

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

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

CTON

RIW

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

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

R/W

00h

Timerl data low byte

8Ch

THO

THO

RIW

00h

TimerO data high byte

8Dh

TH1

TH1

RIW

00h

Timerl data high byte

8Eh

P2LOE

P2LOE1

R/W

LCDC21/ LED COMS5 or SEG9 (P2.1) enable control
0: Disable
1: Enable

P2LOEO

RIW

LCDC20 / LED COM4 or SEG8 (P2.0) enable control
0: Disable
1: Enable

8Fh

UART2CON

UART2BRP

R/W

00h

Define UART2 Baud Rate prescaler
UART? Baud Rate = Fgysc «/32/UART2BRP

90h

P1

P1

R/W

FFh

Portl data

91h

POMODL

POMOD3

RIW

01

P0.3 Pin Control
00: Mode0; 01: Model; 10: Mode2
11: Mode3, P0.3 is ADC input

POMOD2

R/W

01

P0.2 Pin Control
00: Mode0; 01: Model; 10: Mode2
11: Mode3, P0.2 is ADC input

3~2

POMOD1

R/W

01

P0.1 Pin Control
00: Mode0; 01: Model; 10: Mode2
11: Mode3, P0.1 is ADC input

1~0

POMODO

R/W

01

P0.0 Pin Control
00: Mode0; 01: Model; 10: Mode2
11: Mode3, P0.0 is ADC input
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Adr

SFR

Bit#

Bit Name

R/W

Rst

Description

92h

POMODH

7~6

POMOD7

RIW

01

P0.7 Pin Control
00: Mode0; 01: Model; 10: Mode2
11: Mode3, P0.7 is ADC input

POMOD6

RIW

01

P0.6 Pin Control
00: ModeO; 01: Model; 10: Mode2
11: Mode3, P0.6 is ADC input

3~2

POMOD5

RIW

01

P0.5 Pin Control
00: Mode0; 01: Model; 10: Mode2
11: Mode3, P0.5 is ADC input

1~-0

POMOD4

RIW

01

P0.4 Pin Control
00: ModeO; 01: Model; 10: Mode2
11: Mode3, P0.4 is ADC input

93h

P2MODL

3~2

P2MOD1

RIW

01

P2.1 Pin Control
00: Mode0; 01: Model; 10: Mode2
11: Mode3, P2.1 is ADC input

1~-0

P2MODO

R/IW

01

P2.0 Pin Control
00: ModeO; 01: Model; 10: Mode2
11: Mode3, P2.0 is ADC input

94h

OPTION

TKBUFS

RIW

TKRAM Ping-Pong buffer select
0: HW stored TKDATA to TKRAM’s 1st half (EL00h~E17Fh)
1: HW stored TKDATA to TKRAM’s 2nd half (E180h~E1FFh)

TM3CKS

RIW

Timer3 clock source select.
0: Slow clock (SXT/SRC)
1: FRC/512

WDTPSC

RIW

00

Watchdog Timer prescaler time select
00: 400ms WDT overflow rate
01: 200ms WDT overflow rate
10: 100ms WDT overflow rate
11:50ms WDT overflow rate

3~2

ADCKS

RIW

00

ADC clock rate select
00: FsyscLk /32
01: FSYSCLK/16
10: Fsyscix /8
11: Fsyscik /4

TKOFC

RIW

00

Touch Key ICLD capacitor select.
00: the smallest
11: the biggest

95h

INTFLG

LVDIF

R/W

LVD interrupt flag
Set by H/W when V¢ less than the LVD voltage. S/W writes 7Fh to
INTFLG to clear this flag.

TKIF

R/W

Touch Key interrupt flag
Set by H/W at the end of TK conversion. 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.

IE2

R/W

External Interrupt 2 (INT2 pin) edge flag

Set by H/W when a falling edge is detected on the INT2 pin, no
matter the EX2 is 0 or 1. It is cleared automatically when the
program performs the interrupt service routine. S/W can write FBh
to INTFLG to clear this bit.

PCIF

R/W

Port0~3 pin change Interrupt flag

Set by H/W when a Port0~3 pin state change is detected and its
interrupt enable bit is set (POWKUP/P1IWKUP/P2WKUP/P3WKUP).
PCIE 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

R/W

Timer3 interrupt flag.

Set by H/W when Timer3 counts to FFFFFFh. It is cleared
automatically when the program performs the interrupt service
routine. S/W can write FEh to INTFLG to clear this bit.
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Adr SFR Bit#| BitName | R/W | Rst Description
P1.7~P1.0 pin individual Wake-up/Interrupt enable control
96h | PIWKUP |7~0| P1IWKUP | R/W | 00h | O: Disable;
1: Enable.
7~0| SWRST w Write 56h to generate S/W Reset
7~0| IAPALL W Write 65h to set IAPALL flag. Write other value to clear IAPALL flag.
97h | swewvp | 1 WDTO R 0 |Watchdog Time-Out flag
Flag indicates Flash can be written by IAP or not
0 IAPALL R 0 0: Flash IAP only can write |AP-free area.
1: Flash IAP can write IAP-all area.
7 SMO R/W 0 |UART1 Serial port mode select bit 0, 1 (SMO, SM1) =
00: ModeO: 8 bit shift register, Baud Rate=Fgysci /2
01: Model: 8 bit UART1, Baud Rate is variable
6 SM1 I RW 0 | 10: Mode2: 9 bit UART1, Baud Rate=Fsysc /32 or /64
11: Mode3: 9 bit UART1, Baud Rate is variable
Serial port mode select bit 2
SM2 enables multiprocessor communication over a single serial line
5 SM2 rRW Il 0 and modifies_ the _above as fpllows. In Modes 2_& 3, if S_M2 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
98h SCON unless a valid stop bit is received. In Mode 0, SM2 should be 0.
4 REN R/W | 0 |Set1toenable UART1 Reception
3 TB8 R/W | 0 [Transmitter bit 8, ninth bit to transmit in Modes 2 and 3
Receive Bit 8, contains the ninth bit that was received in Mode 2 and
2 RB8 RIW| 0 3 or the stop bit is Mode 1 if SM2=0
Transmit Interrupt flag
1 TI RW | 0 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
Receive Interrupt flag
0 RI RW | 0 Set by H/W at the end of the eighth bit in Mode 0, or at the sampling
point of the stop bit in other modes. Must be cleared by S/W.
UARTL1 transmit and receive data. Transmit data is written to this
99h SBUF 7~0 SBUF R/W — |location and receive data is read from this location, but the paths are
independent.
UART?2 Serial port mode select bit
7 SM RIW | 0 0: Model: 8 bit UART2, Baud Rate is variable
1: Mode3: 9 bit UART?2, Baud Rate is variable
UART2 reception enable
4 REN2 RIW | 0 0: Disable reception
1: Enable reception
9Ah SCON2 3 TB82 R/W 0 |Transmit Bit 8, the ninth bit to be transmitted in Mode3
2 RB82 R/W | 0 [Receive Bit 8, contains the ninth bit that was received in Mode3
Transmit interrupt flag
1 TI2 RIW | 0 Set by H/W at the beginning of the stop bit in Mode 1 & 3. Must be
cleared by S/W.
Receive interrupt flag
0 RI2 RIW | 0 Set by H/W at the sampling point of the stop bit in Mode 1 & 3.
Must be cleared by S/W.

UART2 transmit and receive data. Transmit data is written to this
9Bh SBUF2 7~0 SBUF R/W | - [location and receive data is read from this location, but the paths are
independent.

P0.7~P0.0 pin individual Wake-up/Interrupt enable control
9Ch | POWKUP |7~0| POWKUP | R/W | 00h | 0: Disable;
1: Enable.

P2.1~P2.0 pin individual Wake-up/Interrupt enable control
9Dh P2WKUP [5~0| P2WKUP | R/W | 00h | O: Disable;
1: Enable.

P3.7~P3.0 pin individual Wake-up/Interrupt enable control
9Eh | P3WKUP |7~0| P3WKUP | R/W | 00h | 0: Disable;
1: Enable.
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Adr SFR Bit#| BitName | R/W | Rst Description
72| P27-P22 | RAW | 3Fh P2.7~P2.2 have no pin out, so these bits are used as general purpose
AOh P2 register
1~0| P2.1~P2.0 | R/W | 11 |[P2.1~P2.0data
PWM1 clock source
00: FsyscLk
7"'6 PWMlCKS R/W 00 01 FSYSCLK
10: FRC
11: FRCx2 (Vcc>2.7V)
PWM1~6 enable control
5 | PWMI1EN | R/W 0 0: PWM1~6 Disable
1: PWM1~6 Enable
PWMO enable control
4 | PWMOEN | R/W 0 0: PWMO Disable
Alh | PWMCON 1: PWMO Enable
PWMO clock source
00: FsyscLk
3~2| PWMOCKS | R/'W | 00 | 01: Fsyscik
10: FRC
11: FRCx2 (Vcc>2.7V)
PWMON mask data. If CLRPWMO0=1 and PMWOMSKE=1, PWMON
1 PWMONMSK) RIW |0 |\ vary utput this mask data,
0 lPwmormsk| RiW 0 P\_NMOP masl_< data. If CLRPWMO0=1 and PMWOMSKE=1, PWMOP
will output this mask data.
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{ P1IMODO | R/W | 01 | 00: ModeO; 01: Model; 10: Mode2
11: Mode3, P1.0 is ADC input
P1.7 Pin Control
7~6| P1IMOD7 | R/W | 01 | 00: ModeO; 01: Model; 10: Mode2
11: Mode3, P1.7 is ADC input
P1.6 Pin Control
5~4| P1IMOD6 | R/W | 01 00: Mode0; 01: Model; 10: Mode2
11: Mode3, P1.6 is ADC input
A3h PIMODH P1.5 Pin Control
3~2| P1IMOD5 | 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: Mode0O; 01: Model; 10: Mode2
11: Mode3, P1.4 is ADC input
P3.3 Pin Control
7~6| P3MOD3 | R/W | 01 00: Mode0; 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: Mode0; 01: Model; 10: Mode2
11: Mode3, P3.1 is ADC input
P3.0 Pin Control
1~0| P3MODO | R/W | 01 | 00: ModeO; 01: Model; 10: Mode2
11: Mode3, P3.0 is ADC input
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Adr SFR Bit#| BitName | R/W | Rst Description

P3.7 Pin Control
7~6| P3MOD7 | R/W | 01 | 00: ModeO; 01: Model; 10: Mode2
11: Mode3, P3.7 is ADC input

P3.6 Pin Control
5~4| P3MOD6 |R/W | 01 00: ModeO; 01: Model; 10: Mode2

A5h | P3MODH 11: Mode3, P3.6 is ADC input

P3.5 Pin Control
3~2| P3MOD5 | R/W | 01 | 00: ModeO; 01: Model; 10: Mode2
11: Mode3, P3.5 is ADC input

P3.4 Pin Control
1-0f P3MOD4 | R/W | 01 00: ModeO; 01: Model; 10: Mode2
11: Mode3, P3.4 is ADC input

P3.2~P3.0 pseudo open-drain control
7 |PSEUDOEN | R/W 0 0: Disable
1: Enable

Master/Slave I°C pin select (SCL/SDA)
6 | MSI2CPS |[RIW | O 0: P3.0/P3.1
1: P0.1/P0.2

UART?2 Pin select (TX/RX)
5 | UART2PS |R/W | O 0: P1.7/P3.6
1: P0.3/P0.2

UART1 Pin select (TX/RX)
4 | UART1PS | RIW 0 0: P3.1/P3.0

A6h PINMOD 1: P0.0/PO.1

System clock signal output (CKO) control
3 TCOE RIW | 0 0: Disable "System clock divided by 2" output to P1.4 pin
1: Enable "System clock divided by 2" output to P1.4 pin

Timer2 signal output (T20) control
2 T20E RW | 0 0: Disable "Timer2 overflow divided by 2" output to P1.0 pin
1: Enable "Timer2 overflow divided by 2" output to P1.0 pin

Timerl signal output (T10) control
1 T10E RIW | 0 0: Disable "Timerl overflow divided by 2" output to P3.5 pin
1: Enable "Timerl overflow divided by 2" output to P3.5 pin

Timer0 signal output (TOO) control
0 TOOE RW | 0 0: Disable "Timer0 overflow divided by 64" output to P3.4 pin
1: Enable "Timer0 overflow divided by 64" output to P3.4 pin

Touch Key channel select
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 (P1.5)
01010: TK10 (P1.6)
01011: TK11 (P1.7)
01100: TK12 (P3.6)
01101: TK13 (P3.5)
01110: TK14 (P3.4)
01111: TK15 (P3.7)
10000: TK16 (P2.0)
10001: TK17 (P2.1)
10010: TK18 (P0.3)
10011: TK19 (P0.7)
10100: TK20 (P0.6)
10101: TK21 (P0.5)
10110: TK22 (P0.4)
10111: TK reference capacitor
others: Reserved

AT7h TKCHS |4~0| TKCHS R/W | 1Fh
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Adr SFR Bit#| BitName | R/W | Rst Description
Global interrupt enable control.
0: Disable all Interrupts.
! EA RIWH 0 1: Each interrupt is enabled or disabled by its own interrupt control
bit.
5 ET2 R/W | 0 |Set1toenable Timer2 interrupt
Ash E 4 ES R/W | 0 |Set1toenable Serial Port (UART1) Interrupt
3 ET1 R/W | 0 [Setltoenable Timerl Interrupt
2 EX1 rRW Il 0 Set 1to gr)able external INT1 pin Interrupt & Halt/Stop mode wake
up capability
1 ETO R/W | 0 |Set1toenable TimerO Interrupt
0 EX0 Rw | o [Set1toenable external INTO pin Interrupt & Halt/Stop mode wake
up capability
7 PWMIE R/W | 0 [Setltoenable PWMO/PWM1~PWM6 interrupt
6 ES2 R/W | 0 |Set1toenable Serial Port (UARTZ2) Interrupt
5 LVDIE R/W 0 |Set1toenable LVD interrupt
4 | SPI2CE |R/MW | 0 |[Setltoenable SPI/I’C interrupt
A%h INTEL 3| ADTKIE |RMW | 0 |[Set1toenable ADC/TK Interrupt
5 EX2 rw | 0 Set 1 to enable external INT2 pin Interrupt & Halt/Stop mode wake
up capability
1 PCIE R/W | 0 [Setltoenable Port0/Portl/Port2/Port3 Pin Change Interrupt
0 TM3IE R/W | 0 |Set1ltoenable Timer3 Interrupt
7~4| ADCDL R — |ADC data bit 3~0
AAh ADCDL - - —
0 | PWRDEC | W 0 |ROM parameter settings for high temperature writing.
ABh | ADCDH |7~0| ADCDH R — |ADC data bit 11~4
LCDC17/ LED SEG2 (P1.7) enable control
7 PILOE7 |R/W | O 0: Disable
1: Enable
LCDC16 / LED SEG3 (P1.6) enable control
6 PILOE6 |R/W | O 0: Disable
1: Enable
LCDC15/ LED SEG4 (P1.5) enable control
5 PILOES |R/W | O 0: Disable
1: Enable
LCDC14 / LED SEGS5 (P1.4) enable control
4 PILOE4 |RW | O 0: Disable
1: Enable
AcCh PILOE LCDC13 (P1.3) enable control
3 PILOE3 |R/W | O 0: Disable
1: Enable
LCDC12 (P1.2) enable control
2 PILOE2 |R/W | O 0: Disable
1: Enable
LCDC11 (P1.1) enable control
1 PILOE1 |R/W | O 0: Disable
1: Enable
LCDC10 (P1.0) enable control
0 PILOEO |RW | O 0: Disable
1: Enable
Touch Key power down (Auto disable in Idle/Halt/Stop mode when
Touch Key end of conversion)
! TKPD RIW | 1 0: Touch Key enable
1: Touch Key disable
Touch Key end of conversion flag, TKEOC may have 3 us delay after
ADh TKCON 6 TKEOC R 1 TK.SO(_::l, so F/W must wait enough time before polling this Flag.
0: Indicates conversion is in progress
1: Indicates conversion is finished
Touch Key scan length auto-adjustment selection
5 | TMRADJ | R/W 0 0: TK scan length define by TKTMR[11:0]

1: TK scan length auto-adjustment
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Adr

SFR

Bit Name

R/W

Rst

Description

TKIVCS

RIW

Touch Key internal voltage control select
0: VCHG:2-8V; VINT:1'4V
1: VCHG:3-6V; V|NT:1.8V

SPREAD

RIW

Touch Key spread spectrum
0: Disable
1: Enable

MCHS

RIW

Scan channel select
0: select channel as ATK Scan
1: select channel as Bundle Scan

ATKMODE

RIW

00

Touch Key scan mode
00: each channel scan 1 time, max 23 TK channels + TK reference key
01: each channel scan 2 times, max 23 TK channels + TK reference key
10: each channel scan 4 times, max 16 TK channels
11: each channel scan 8 times, max 8 TK channels

AEh

ADCHSEL

7~3

ADCHS

RIW

1Ch

ADC channel select.
00000: ADO (P3.3)
00001: AD1 (P3.2)
00010: AD2 (P3.1)
00011: AD3 (P3.0)
00100: AD4 (P1.0)
00101: AD5 (P1.1)
00110: AD6 (P1.2)
00111: AD7 (P1.3)
01000: AD8 (P1.4)
01001: AD9 (P1.5)
01010: AD10 (P1.6)
01011: AD11 (P1.7)
01100: Vgg

01101: Vg

01110: AD14 (P3.6)
01111: AD15 (P3.5)
10000: AD16 (P3.4)
10001: AD17 (P3.7)
10010: AD18 (P2.0)
10011: AD19 (P2.1)
10100: AD20 (P0.3)
10101: AD21 (P0.2)
10110: AD22 (P0.1)
10111: AD23 (P0.0)
11000: AD24 (P0.7)
11001: AD25 (P0.6)
11010: AD26 (P0.5)
11011: AD27 (P0.4)
others: Reserved
11111: Vec/d

ADCVREFS

R/W

ADC reference voltage
0: Ve
1: Vpg

1~-0

VBGSEL

R/W

00

Vgg Voltage select, When ADCVREF is selected as Vgg; VBGSEL is
prohibited from using 1.18V.

00: 1.18Vv

01: 2.5V (need Vc>2.8V)

10: Reserved

11: Reserved
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Adr

SFR

Bit#

Bit Name

R/W

Rst

Description

AFh

PWMCON2

PWMOMOD

RIW

PWMO mode select
0: Normal mode
1: Half-bridge mode

PWMOMSKE

RIW

PWMO mask output enable
0: Disable
1: Enable, PWMOP/PWMON output data by
PWMOPMSK/PWMONMSK while CLRPWMO0=1

PWMOOM

R/IW

00

PWMO output mode select
00: Mode0

01: Model

10: Mode2

11: Mode3

PWMO0DZ

RIW

0000

PWMO dead zone (Dead zone is prohibited in half-bridge mode)
0000 0 X TPWMCLK
0001 1x TPWMCLK

1111: 15 X TowmeLx

BOh

P3

P3

RIW

FFh

Port3 data

B1lh

LXDCON

LXDON

RIW

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

LEDDUTY

RIW

000

LED duty select

LED select: Matrix mode (SELLED=1, LEDMODE=00b)
000: 1/2 Duty, COM0~COM1

001: 1/3 Duty, COM0~COM?2

010: 1/4 Duty, COM0~COM3

011: 1/5 Duty, COM0~COM4

100: 1/6 Duty, COM0~COMb5

101: 1/7 Duty, COM0~COM6

110: 1/8 Duty, COM0~COM7

111: 1/8 Duty, COM0~COM7

LED select: Dot Matrix mode (SELLED=1, LEDMODE=10b)
000: 4x4, LEDO~LED4

001: 5x5, LEDO~LED5

010: 6x6, LEDO~LED6

011: 6x7, LEDO~LED6

100: 7x7, LEDO~LED7

101: 7x8, LEDO~LED7

110: Reserved

111: Reserved

LEDBRITM

RIW

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

2~0

LEDBRIT

RIW

111

LCD/LED Brightness control
000: Level O (Darkest)

111: Level 7 (Brightest)

B2h

LXDCON2

6~5

LEDPSC

R/W

00

LED clock prescaler select
00: LED clock is FRC divided by 64
01: LED clock is FRC divided by 32
10: LED clock is FRC divided by 16
11: LED clock is FRC divided by 8

SELLED

R/W

LCD/LED function select
0: LCD
1: LED

LEDMODE

R/W

00

LED Mode select

00: Matrix scan mode

01: Reserved

10: Dot Matrix scan mode
11: Reserved
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Adr

SFR

Bit Name

R/W

Rst

Description

B3h

P3LOE

P3LOEY

RIW

LCDC37 / LED COM®6 or SEG10/ LED6 (P3.7) enable control
0: Disable
1: Enable

P3LOEG6

RIW

LCDC36 / LED SEG1 (P3.6) enable control
0: Disable
1: Enable

P3LOES5

RIW

LCDC35/ LED SEGO (P3.5) enable control
0: Disable
1: Enable

P3LOE4

RIW

LCDC34 / LED COM7 or SEG11/ LED7 (P3.4) enable control
0: Disable
1: Enable

P3LOE3

RIW

LCDC33 (P3.3) enable control
0: Disable
1: Enable

P3LOE2

R/IW

LCDC32 (P3.2) enable control
0: Disable
1: Enable

P3LOE1

RIW

LCDC31 (P3.1) enable control
0: Disable
1: Enable

P3LOEO

RIW

LCDC30 (P3.0) enable control
0: Disable
1: Enable

B4h

TKTMRL

7~0

TKTMRL

RIW

FFh

Touch Key scan length bit 7~0 adjustment
00: shortest
FF: longest

B5h

TKCON2

TKFIMP

RIW

Internal Touch Key clock frequency auto adjust option
0: Disable
1: Enable (Available in ATKMODE=1 or 2)

JMPVH

RIW

000

Touch Key clock frequency MSB 3bit (Coarse tune) select, only
available in TKFIMP=0

[IMPVH, JMPVL]=000_000=frequency slowest

[JMPVH, JMPVL]=111_111=frequency fastest

TKTMRH

RIW

0000

Touch Key scan length 11~8 adjustment.
0000: shortest
1111: longest

B6h

PWMOEQ

PWM20E1

RIW

PWM2 output control
0: Disable
1: PWM2 enable and output to P3.3

PWM20EOQ

R/W

PWM2 output control
0: Disable
1: PWM2 enable and output to P1.5

PWM1OE1

RIW

PWM1 output control
0: Disable
1: PWML1 enable and output to P3.2

PWM1O0OEOQ

R/W

PWM1 output control
0: Disable
1: PWML1 enable and output to P1.4

PWMONOE1

RIW

PWMON output control
0: Disable
1: PWMON enable and output to P2.0

PWMOPOEL1

R/W

PWMOP output control
0: Disable
1: PWMOP enable and output to P2.1

PWMONOEO

R/W

PWMON output control
0: Disable
1: PWMON enable and output to P1.3

PWMOPOEO

R/W

PWMOP output control
0: Disable
1: PWMOP enable and output to P1.2
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Adr SFR Bit#| BitName | R/W | Rst Description
PWM6 output control
7 | PWM6OEL | R'W | 0 0: Disable
1: PWMB6 enable and output to P0.7
PWMB6 output control
6 | PWM6OEO | R'W | 0 0: Disable
1: PWM6 enable and output to P3.7
PWMS5 output control
5 | PWM5OEL | R'IW | 0 0: Disable
1: PWMS5 enable and output to P0.6
PWMS5 output control
4 | PWM50EO | RIW | O 0: Disable
1: PWMS5 enable and output to P3.4
B7h | PWMOEL PWM4 output control
3 | PWM4OEL |RIW | 0 0: Disable
1: PWM4 enable and output to P0.5
PWM4 output control
2 | PWM4OEO | RIW | 0 0: Disable
1: PWM4 enable and output to P3.5
PWM3 output control
1 | PWM3OEL |RIW | O 0: Disable
1: PWM3 enable and output to P0.4
PWM3 output control
0 | PWM3OEO | R/'W | 0 | 0: Disable
1: PWM3 enable and output to P1.6
5 PT2 R/W | 0 |Timer2 Interrupt Priority Low bit
4 PS R/W | 0 |Serial Port (UARTZ1) 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 RIW 0 | TimerO Interrupt Priority Low bit
0 PX0 R/W | 0 |External INTO Pin Interrupt Priority Low bit
5 PT2H R/W | 0 |Timer2 Interrupt Priority High bit
4 PSH R/W | 0 |Serial Port (UARTZ1) Interrupt Priority High bit
Boh 1P 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 PXO0H R/W | 0 |External INTO Pin Interrupt Priority High bit
7 PPWM RIW | 0 [(PWMO/PWMLI Interrupt Priority Low bit
6 pPS2 R/W | 0 |Serial Port (UARTZ2) Interrupt Priority Low bit
5 PLVD R/W | 0 |LVD Interrupt Priority Low bit
BAN 1P1 4 PSPI12C R/W | 0 |SPI/I’C Interrupt Priority Low bit
3 PADTKI | R/W | 0 |ADC/TK Interrupt Priority Low bit
2 PX2 R/W | 0 |External INT2 Pin Interrupt Priority Low bit
1 PPC R/W 0 |Port0~Port3 pin change Interrupt Priority Low bit
0 PT3 R/W | 0 |Timer3 Interrupt Priority Low bit
7 PPWMH | R/W | 0 |PWMO/PWML Interrupt Priority High bit
6 PS2H R/W | 0 [Serial Port (UART2) Interrupt Priority High bit
5 PLVDH R/W | 0 [LVD Interrupt Priority High bit
BEh 1M 4 PI2CH | RMW | 0 [SPI/IC Interrupt Priority High bit
3 | PADTKIH | R/'W | 0 |ADC/TK Interrupt Priority High bit
2 PX2H R/W | 0 |External INT2 Pin Interrupt Priority High bit
1 PPCH R/W | 0 [Port0O~Port3 Interrupt Priority High bit
0 PT3H R/W | 0 |Timer3 Interrupt Priority High bit
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Adr

SFR

Bit#

Bit Name

R/W

Rst

Description

BCh

SPCON

SPEN

RIW

SPI enable
0: SPI disable
1: SPI enable

MSTR

RIW

Master mode enable
0: Slave mode
1: Master mode

CPOL

RIW

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

LSBF

RIW

LSB first
0: MSB first
1: LSB first

SPCR

RIW

00

SPI clock rate
10: FSYSCLK/8

BDh

SPSTA

SPIF

RIW

SP1 interrupt flag
This is set by H/W at the end of a data transfer. Cleared by H/W when
an interrupt is vectored into. Writing 0 to this bit will clear this flag.

WCOL

RIW

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

RCVOVF

RIW

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 O 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

7~0

SPDAT

RIW

00h

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.

Ci1h

SIADR

7~-1

SA

R/W

64h

Slave I2C address assigned

SIEN

RIW

Slave I1ZC enable
0: disable
1: enable

C2h

SICON

MIIE

RIW

I2C Master interrupt enable
0: disable
1: enable

TXDIE

R/W

Slave I2C transmission completed interrupt enable
0: disable
1: enable

RCD2IE

RIW

Slave 12C DATA2(SITXRCD2) reception completed interrupt enable
0: disable
1: enable

RCD1IE

R/W

Slave 12C DATAL(SIRCD1) reception completed interrupt enable
0: disable
1: enable

TXDF

R/W

Slave I2C transmission completed interrupt flag
0: write 0 to clear it
1: Set by H/W when Slave I2C transmission complete

RCD2F

R/W

Slave I12C DATAZ2 (SITXRCD?2) reception completed interrupt flag
0: write 0 to clear it

1: Set by H/W when Slave 12T DATA2 (SITXRCD?2) reception complete
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Adr

SFR

Bit#

Bit Name

R/W

Rst

Description

RCD1F

RIW

Slave I12C DATAL (SIRCD1) reception completed interrupt flag
0: write 0 to clear it
1: Set by H/W when Slave 12T DATAL (SIRCD1) reception complete

C3h

SIRCD1

7~0

SIRCD1

Slave I2C data receive registerl (DATAL)

Céh

SITXRCD2

7~0

SITXRCD2

RIW

Slave I2C transmit and receive data register
Read: Slave 12C data receive register2 (DATA2)
Write: Slave 12C data transmission register (TXD)

C5h

ATKCHO

ATKCHO

RIW

00h

TK7~TKO channel scan enable:
0: disable
1: enable
(if MCHS=0, Select ATK Scan ; if MCHS=1, Select Bundle Scan)

Céh

ATKCH1

7~0

ATKCH1

R/IW

00h

TK15~TK8 channel scan enable:
0: disable
1: enable
(if MCHS=0, Select ATK Scan ; if MCHS=1, Select Bundle Scan)

C7h

ATKCH2

7~0

ATKCH2

RIW

00h

TK23 (TKCAP) ~TK16 channel scan enable:
0: disable
1: enable
(if MCHS=0, Select ATK Scan ; if MCHS=1, Select Bundle Scan)

C8h

T2CON

TF2

RIW

Timer2 overflow flag
Set by H/W when Timer/Counter 2 overflows unless RCLK=1 or
TCLK=1. This bit must be cleared by S/W.

EXF2

RIW

T2EX interrupt pin falling edge flag
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.

RCLK

RIW

UART receive clock control bit
0: Use Timer1l 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

TCLK

RIW

UART transmit clock control bit
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

EXEN2

RIW

T2EX pin enable
0: T2EX pin disable
1: T2EX pin enable, it cause a capture or reload when a negative
transition on T2EX pin is detected if RCLK=TCLK=0

TR2

RIW

Timer2 run control
0:timer stops
1:timer runs

CT2N

R/W

Timer2 Counter/Timer select bit
0: Timer mode, Timer2 data increases at 2 System clock cycle rate
1: Counter mode, Timer2 data increases at T2 pin’s negative edge

CPRL2N

RIW

Timer2 Capture/Reload control bit
0: Reload mode, auto-reload on Timer2 overflows or negative
transitions on T2EX pin if EXEN2=1.
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.

Coh

IAPCON

7~0

IAPCON

Write 47h or 74h to set IAPWE flag; Write 47h can write 1 byte at
once, write 74h can write 2 bytes at once. Write other value to clear
IAPWE flag. It is recommended to clear it immediately after IAP write.
Write Alh to set INFOWE flag; write other value to clear INFOWE
flag. It is recommended to clear it immediately after IAP write.

Write E2h to set EEPWE flag; write other value to clear EEPWE
flag. It is recommended to clear it immediately after EEPROM write.

IAPWE

Flag indicates Flash memory can be written by IAP or not
0: IAP Write disable
1: IAP Write enable

IAPTO

Time-Out flag of IAP write/EEPROM write/INFO write.
Set by H/W when |AP or EEPROM or INFO write Time-out occurs.
Cleared this flag by H/W when IAPWE=0 or EEPWE=0 or
INFOWE=0.
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Adr SFR Bit#| BitName | R/W | Rst Description
Flag indicates EEPROM memory can be written or not
5 EEPWE R 0 0: EEPROM Write disable
1: EEPROM Write enable
Flag indicates INFO memory can be written or not
4 | INFOWE R 0 0: INFO IAP Write disable
1: INFO IAP Write enable
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 CYy R/W | 0 [ALU carry flag
6 AC R/W 0 |ALU auxiliary carry flag
5 FO R/W | 0 |General purpose user-definable flag
4 RS1 R/W | 0 |Register Bank Select bit 1
DOh PSW - -
3 RSO R/W | 0 |Register Bank Select bit 0
2 ov R/W | 0 |ALU overflow flag
1 F1 R/W | 0 |General purpose user-definable flag
0 P R/W | 0 |Parity flag
PWMO duty high byte
D1h | PWMODH |7~0| PWMODH | R/W | 00h | 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
PWM1 duty high byte
D3h | PWMI1DH |7~0| PWM1DH | R/W | 00h | write sequence: PWM1DL then PWM1DH
read sequence: PWM1DH then PWM1DL
PWML1 duty low byte
D4h | PWMIDL |7~0| PWMI1DL | R/W | 00h | write sequence: PWM1DL then PWM1DH
read sequence: PWM1DH then PWM1DL
PWM2 duty high byte
D5h | PWM2DH [7~0| PWM2DH | R/W | 00h | write sequence: PWM2DL then PWM2DH
read sequence: PWM2DH then PWM2DL
PWM2 duty low byte
D6h | PWM2DL |7~0| PWM2DL | R/W | 00h | write sequence: PWM2DL then PWM2DH
read sequence: PWM2DH then PWM2DL
Touch Key clock frequency LSB 3bit (Fine tune) select, only
57h 5 MPVL RIW available in TKFIMP=0
TKCON3 2-0| ] 000 | [3MPVH, JIMPVL]=000_000=frequency slowest
[JMPVH, JIMPVL]=111_111=frequency fastest
Slow clock Type. This bit can be changed only in Fast mode
(SELFCK=1)
7 | SCKTYPE |RIW | 0 0: SRC
1: SXT, P2.0 and P2.1 are crystal pins
Fast clock type. This bit can be changed only in Slow mode
(SELFCK=0).
6 | FCKTYPE |RIW | 0 0: FRC
h 1: FXT, P2.0 and P2.1 are crystal pins, oscillator gain is high for FXT
D8h | CLKCON "5 5Tpsck | RAW | 1 |Set 1 to stop SRC clock in PDOWN mode
4 STPPCK | RIW 0 Set 1_ to stop UART/Timer0/1/2 clock in Idle mode for current
reducing.
3 STPECK | RIW 0 Set 1 to stop Fast clo_ck for power saving in Slow/ldle mode. This bit
can be changed only in Slow mode.
System clock select. This bit can be changed only when STPFCK=0.
2 SELFCK | R/IW 0 0: Slow clock
1: Fast clock
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Adr SFR Bit#| BitName | R/W | Rst Description
System clock prescaler. Effective after 16 clock cycles (Max.) delay.
00: System clock is Fast/Slow clock divided by 16
1~0| CLKPSC | R/W | 11 | 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
PWMO period high byte
D9h [PWMOPRDH|7~0|PWMOPRDH| R/W | FFh | write sequence: PWMOPRDL then PWMOPRDH
read sequence: PWMOPRDH then PWMOPRDL
PWMO period low byte
DAh |PWMOPRDL | 7~0 [PWMOPRDL | R/W | FFh | write sequence: PWMOPRDL then PWMOPRDH
read sequence: PWMOPRDH then PWMOPRDL
PWM1/PWM2/PWM3/PWM4/PWM5/PWMS6 period high byte
DBh |PWM1PRDH|7~0|PWM1PRDH| R/W | FFh | write sequence: PWM1PRDL then PWM1PRDH
read sequence: PWMI1PRDH then PWM1PRDL
PWM1/PWM2/PWM3/PWM4/PWM5/PWM6 period low byte
DCh |PWM1PRDL |7~0{PWM1PRDL| R/W | FFh | write sequence: PWM1PRDL then PWM1PRDH
read sequence: PWMI1PRDH then PWM1PRDL
PWM3 duty high byte
DDh | PWM3DH |7~0| PWM3DH | R/W | 00h | write sequence: PWM3DL then PWM3DH
read sequence: PWM3DH then PWM3DL
PWM3 duty low byte
DEh | PWM3DL |7~0| PWM3DL | R/W | 00h | write sequence: PWM3DL then PWM3DH
read sequence: PWM3DH then PWM3DL
UART1 Baud Rate source select
7 |UARTIBRS |RIW | O 0: 8051 default Baud Rate source select
DFh |UART1CON 1: UART1 Baud Rate select as UART1BRP
_ Define UART1 Baud Rate prescaler
6~0| UARTIBRP | R/W | 00N UART1 Baud Rate = Fgysc x/32/UART1BRP
EOh ACC 7~0 ACC R/W | 00h |Accumulator
Master I°C enable
7 MIEN RW | 0 0: disable
1: enable
When Master 1°C receive data, send acknowledge to 12C bus
6 | MIACKO [RW | O 0: ACK to slave device
1: NACK to slave device
Master I°C Interrupt flag
5 MIIF RW | 0 0: write 0 to clear it
1: Master IC transfer one byte complete
When Master I°C transfer, acknowledgement form 1°C bus (read
only)
Elh MICON 4 MIACKI R - 0: ACK received
1: NACK received
Master I°C Start bit
8 | MISTART | RIW | 0|7y, startZIZC bus transfer
Master 1°C Stop bit
2 | MISTOP | RIW 117 ond sTOP signal to stop 1°C bus
Master I°C (SCL) clock frequency selection
00: Fsyscik/4  (ex. If Fsysc k=16MHz, I°C clock is 4M Hz)
1~0 MICR R/W | 00 | 01: Fgyscik/16 (ex. If Fsysck=16MHz, I°C clock is 1M Hz)
10: Fsysci/64  (ex. If Fysc k=16MHz, 12C clock is 250K Hz)
11: Fsysci /256 (ex. If Foysci k=16MHz, I12C clock is 62.5K Hz)
Master 12C data shift register
(W): After Start and before Stop condition, write this register will
E2h MIDAT |7~0| MIDAT R/W | 00h resume transmission to 1°C bus
(R): After Start and before Stop condition, read this register will
resume receiving from I1°C bus
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Adr SFR

Bit Name

R/W

Rst

Description

E3h

PORPD

RIW

POR power down
0: POR enable
1: POR disable

LVRPD

RIW

LVR power down
0: LVR enable
1: LVR disable

LVRCON

LVRSEL

RIW

0000

Low Voltage Reset (LVR) select. (step=0.14V)
0000: Set LVR at 2.05V
0001: Set LVR at 2.19V
0010: Set LVR at 2.33V
0011: Set LVR at 2.47V
0100: Set LVR at 2.61V
0101: Set LVR at 2.75V
0110: Set LVR at 2.89V
0111: Set LVR at 3.03V
1000: Set LVR at 3.17V
1001: Set LVR at 3.31V
1010: Set LVR at 3.45V
1011: Set LVR at 3.59V
1100: Set LVR at 3.73V
1101: Set LVR at 3.87V
1110: Set LVR at 4.01V
1111: Set LVR at 4.15V

E4h

LVDM

RIW

Low Voltage Detect interrupt enable
0: LVDIF =1 and LVDO =1 while VCC < VLVD
1: LVDIF =1 and LVDO =1 while Ve > Vi yvp

LVDO

Low Voltage Detect output

LVDHYS

RIW

LVD Hysteresis Enable
0: LVD Hysteresis disable
1: LVD Hysteresis enable

LVDPD

RIW

LVD power down
0: LVD enable
1: LVD disable

LVDCON

3-0

LVDSEL

RIW

0000

Low Voltage Detect (LVD) select. (step=0.14V)
0000: Set LVD at 2.05V
0001: Set LVD at 2.19V
0010: Set LVD at 2.33V
0011: Set LVD at 2.47V
0100: Set LVD at 2.61V
0101: Set LVD at 2.75V
0110: Set LVD at 2.89V
0111: Set LVD at 3.03V
1000: Set LVD at 3.17V
1001: Set LVD at 3.31V
1010: Set LVD at 3.45V
1011: Set LVD at 3.59V
1100: Set LVD at 3.73V
1101: Set LVD at 3.87V
1110: Set LVD at 4.01V
1111: Set LVD at 4.15V
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Adr SFR Bit#| BitName | R/W | Rst Description
EFT2 Detector enable
7 EFT2CS |RW | O 0: Disable EFT2
1: Enable EFT2
EFT1 Detector enable
6 EFTICS |RW | 0 0: Disable EFT1
1: Enable EFT1
5~4 EFT1S R/W | 00 [EFT1 Detector sensitivity adjustment
Force System clock to Slow clock while EFT detected
ESh | EFTCON 3 | EFTSLOW |R/W | © 0: Disable
1: Enable
EFTWAIT output to pin
1 | EFTWOUT | RIW 0 0: P3.6 = normal I/O
1: P3.6 = EFTWAIT
clock hold enable
0 | CKHLDE |RW | © 0: Disable
1: Enable
E6h EXA 7~0 EXA R/W | 00h |Expansion accumulator
E7h EXB 7~0 EXB R/W | 00h |Expansion B register
PWM4 duty high byte
E9h | PWM4DH |7~0| PWM4DH | R/W | 00h | write sequence: PWM4DL then PWM4DH
read sequence: PWM4DH then PWM4DL
PWM4 duty low byte
EAh | PWM4DL |7~0| PWM4DL | R/W | 00h | write sequence: PWM4DL then PWM4DH
read sequence: PWM4DH then PWM4DL
PWMS5 duty high byte
EBh | PWMS5DH |7~0| PWM5DH | R/W | 00h | write sequence: PWM5DL then PWM5DH
read sequence: PWM5DH then PWM5DL
PWMS5 duty low byte
ECh | PWMSDL |7~0| PWMS5DL | R/W | 00h | write sequence: PWMS5DL then PWM5DH
read sequence: PWM5DH then PWM5DL
PWMB6 duty high byte
EDh | PWM6DH |7~0| PWM6DH | R/W | 00h | write sequence: PWM6DL then PWM6DH
read sequence: PWM6DH then PWM6DL
PWM6 duty low byte
EEh | PWM6DL |7~0| PWM6DL | R/W | 00h | write sequence: PWM6DL then PWM6DH
read sequence: PWM6DH then PWM6DL
Pin high sink enable (Group 2 = P04, P05, P10~P13, P30~P33)
6 | HSNK2EN [ RIW | O 0: Group 2 high sink disable
1: Group 2 high sink enable
Pin high sink enable (Group 1 = P06, P07, P14~P17, P35, P36)
5 | HSNK1EN [R/W | O 0: Group 1 high sink disable
1: Group 1 high sink enable
Pin high sink enable (Group 0 = PO0~P03, P20, P21, P34, P37)
4 | HSNKOEN | R/IW | O 0: Group 0 high sink disable
1: Group 0 high sink enable
EFh AUX3 Warm-up time for wake-up from Halt/Stop mode
3 |WARMTIME| RIW | 0 0: 128 Clock
1: 64 Clock
FRC frequency auto-change enable
1 FIMPE RIW | 0 0: FRC frequency define by CFGWL
1: FRC frequency auto-change enable
FRC frequency auto-change selection
0 FIMPS RIW | 0 0: £1% frequency change
1: +2% frequency change
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-bit CRC data bit 15~8
F3h CRCIN |7~0| CRCIN w — |CRC input data
F5h CFGBG |4~0| BGTRIM | R/W | - |VBG trimming value
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Adr SFR Bit#| BitName | R/W | Rst Description
FRC frequency adjustment
Féh CFGWL |6~0 FRCF RIW | - 00h: lowest frequency
7Fh: highest frequency
Watchdog Timer Reset control
0x: WDT disable
-6 WDTE RIW - 10: WDT enable in Fast/Slow mode, disable in Idle/Halt/Stop mode
11: WDT always enable
5 | PWRSAV | RW | - ﬁ/lect) d(13 to reduce the chip’s power consumption at Idle/Halt/Stop
Bandgap voltage output control
4 | VBGOUT | RIW 0 0: P3.2 as normal I/O
1: Bandgap voltage output to P3.2 pin
F7h AUX2 only active when MULDVI16 =1
3 DIV32 RIW | 0 0: instruction DIV as 16/16 bit division operation
1: instruction DIV as 32/16 bit division operation
IAP write/EEPROM write/INFO write watchdog timer enable
00: Disable
2~1 IAPTE R/W | 11 | 01:wait 3ms trigger watchdog time-out flag
10: wait 6ms trigger watchdog time-out flag
11: wait 25ms trigger watchdog time-out flag
0: instruction MUL/DIV as 8*8, 8/8 operation
0 | MULDIV1E | RIW 0 1: instruction MUL/DIV as 16*16, 16/16 or 32/16 operation
7 | CLRWDT |R/W | 0 |Set1ltoclear WDT, H/W auto clear it at next clock cycle
6 | CLRTM3 | R/W | 0 |Setltoclearand hold Timer3, need S/W clear.
Touch Key Start of Conversion
5 TKSOC R/W 0 Set 1 to start Touch Key conversion, and S/W need to write 0 to
clear this flag.
ADC Start of Conversion
4 ADSOC RIW | 0 Set 1 to start ADC conversion. Cleared by H/W at the end of
F8h AUX1 conversion. S/W can also write 0 to clear this flag.
PWMO clear enable
0: PWMO is running
8 | CLRPWMO | RIW | 1 1: PWMO is cleared and held or set PWMO stop status by
PWMOPMSK/PWMONMSK & PWMOMSK=1
PWM1/PWM2/PWM3/PWM4/PWM5/PWMS6 clear enable
2 | CLRPWM1 [RIW | 1 0: PWM1/PWM2/PWM3/PWM4/PWMS5/PWMBE is running
1: PWM1/PWM2/PWM3/PWM4/PWMS5/PWMS is cleared and held
0 DPSEL R/W | 0 |Active DPTR Select
Adr | Flash | Bit# | Bit Name Description
3FFBh [CFGBG| 4~0 | BGTRIM |VBG adjustment. Vg is trimmed to 1.18V in chip manufacturing.
3FFDh|CFGWL| 6~0 | FRCF |FRC frequency adjustment. FRC is trimmed to 18.432 MHz in chip manufacturing.
7 PROT |Flash Code Protect, 1=Protect
6 XRSTE |External Pin Reset Enable, 1=Enable.
POR enable selection
3FFFh |[CFGWH| 5 PORSEL | 0: POR always on (when PORPD=0)
1: POR turn on 2ms (1/8duty when PORPD=0)
4 HVS High voltage switch for ROM write.
3~0 - Reserved
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8%
R2HE 1,2 50 3N KA “byte” S FTan. BEFAR 2T 4 2~32 RGBSR HAT In“cycle”
IR o
ARITHMETIC

Mnemonic Description byte cycle opgod
ADD ARn Add register to A 1 2 28-2F
ADD Adir 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 ARn Subtract register from A with borrow 1 2 98-9F
SUBB Adir 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 8/16/32 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 ARn OR register to A 1 2 48-4F
ORL Adir OR direct byte to A 2 2 45
ORL A @RI OR indirect memory to A 1 2 46-47
ORL A #data OR immediate to A 2 2 44
ORL dir,A OR A to direct byte 2 2 42
ORL dir #data OR immediate to direct byte 3 4 43
XRL A,Rn Exclusive-OR register to A 1 2 68-6F
XRL A,dir Exclusive-OR direct byte to A 2 2 65
XRL A, @RI Exclusive-OR indirect memory to A 1 2 66-67
XRL A #data Exclusive-OR immediate to A 2 2 64
XRL dir,A Exclusive-OR A to direct byte 2 2 62
XRL dir#data Exclusive-OR immediate to direct byte 3 4 63
CLR A Clear A 1 2 E4
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LOGICAL

Mnemonic Description byte | cycle | opcode
CPL A Complement A 1 2 F4
SWAP A Swap Nibbles of A 1 2 C4
RL A Rotate A left 1 2 23
RLC A Rotate A left through carry 1 2 33
RR A Rotate A right 1 2 03
RRC A Rotate A right through carry 1 2 13

DATA TRANSFER

Mnemonic Description byte | cycle | opcode
MOV A,Rn Move register to A 1 2 E8-EF
MOV A.dir Move direct byte to A 2 2 E5
MOV A @Ri Move indirect memory to A 1 2 E6-E7
MOV A #data Move immediate to A 2 2 74
MOV Rn,A Move A to register 1 2 F8-FF
MOV Rn,dir Move direct byte to register 2 4 A8-AF
MOV Rn,#data Move immediate to register 2 2 78-7F
MOV dir,A Move A to direct byte 2 2 F5
MOV dir,Rn Move register to direct byte 2 4 88-8F
MOV dir,dir Move direct byte to direct byte 3 4 85
MOV dir, @Ri Move indirect memory to direct byte 2 4 86-87
MOV dir #data Move immediate to direct byte 3 4 75
MOV @Ri,A Move A to indirect memory 1 2 F6-F7
MOV @Ri,dir Move direct byte to indirect memory 2 4 AB-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 8 93
MOVC A,@A+PC Move code byte relative PC to A 1 8 83
MOVX A @RI Move external data(A8) to A 1 8 E2-E3
MOVX A,@DPTR Move external data(A16) to A 1 8 EO
MOVX @Ri,A Move A to external data(A8) 1 8 F2-F3
MOVX @DPTR,A Move A to external data(A16) 1 8 FO
PUSH dir Push direct byte onto stack 2 4 Co
POP dir Pop direct byte from stack 2 4 DO
XCH A,Rn Exchange A and register 1 2 C8-CF
XCH Adir 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 c2
SETBC Set carry 1 2 D3
SETB bit Set direct bit 2 2 D2
CPLC Complement carry 1 2 B3
CPL bit Complement direct bit 2 2 B2
ANL C,bit AND direct bit to carry 2 4 82
ANL C,/bit AND direct bit inverse to carry 2 4 BO
ORL C,bit OR direct bit to carry 2 4 72
ORL C,/bit 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 6 11-F1
LCALL addr 16 Long jump to subroutine 3 6 12
RET Return from subroutine 1 6 22
RETI Return from interrupt 1 6 32
AIMP addr 11 Absolute jump unconditional 2 6 01-E1
LJMP addr 16 Long jump unconditional 3 6 02
SIMP rel Short jump (relative address) 2 6 80
JC rel Jumponcarry=1 2 4 (or 6) 40
JNC rel Jumponcarry=0 2 4 (or 6) 50
JB bit,rel Jump on direct bit =1 3 4 (or 6) 20
JNB bit,rel Jump on direct bit =0 3 4 (or 6) 30
JBC bit,rel Jump on direct bit = 1 and clear 3 4 (or 6) 10
JMP @A+DPTR Jump indirect relative DPTR 1 6 73
JZ rel Jump on accumulator =0 2 4 (or 6) 60
INZ rel Jump on accumulator # 0 2 |4 (or6) 70
CINE A,dirrel Compare A direct, jump not equal relative 3 | 4(orb) B5
CINE A #data,rel Compare A immediate, jump not equal relative 3 | 4(orb) B4
CJINE Rn#data,rel Compare register,immediate, jump not equal relative 3 |4(or6)| B8-BF
CINE @Ri,#data,rel Compare indirect,immediate, jump not equal relative 3 |4(or6)| B6-B7
DJNZ Rn,rel Decrement register, jump not zero relative 2 |4(or6)| D8-DF
DJNZ dir,rel Decrement direct byte, jump not zero relative 3 |4(or6) D5

MISCELLANEOUS

Mnemonic Description byte | cycle | opcode

NOP No operation 1 2 00

fE B2, E8-EF HAUHR A HRAES (+ B $RoR T NSRRI 8 DA W AR,
Faedms, HIAHRFRERD AR 3 AE . RS, a0 11-F1 (361), H-T4axtsk
BRI, ASART 3 AL R R H AU AL R TS 3 .
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Y

1. BRAXHEE (Ta=25°C)
S8 e LKA
EE‘UE EEJ:E V55—0.3 - VSS +55
LTDANGENE Vg5 —0.3 ~ V¢ +0.3 \Y;
LR Vg5 —0.3 ~ V¢ +0.3
A 5| B LA B LR -80 A
A 5| JMIG FLA By LR +150
K TAFH R 55 \Y;
TAEIRE —40 ~ +105 o
AR P —65 ~ +150
2. DC 4§ (Ta=25 °C, Vc=2.2V ~5.5V)
¥ e %M w/ME | HAME | mKME | AL
TAEHE Ve PP, Fsyvsck=18.432 MHz 2.2 - 55 Y
. V=5V O.GVCC — - \Y
PN 3 V o
%J)\l—J %J:T: IH ﬁﬁﬁﬁﬁj)\ Vcc:3V O.GVCC B B v
VCC:5V — — O.ZVCC Vv
i I+ \Y/ Al
N HL IL UREE TN —y - - Ve v
Vec=5V,
6 12 -
Vor=0.9Vcc
Vec=5V, B
B Vor=0.6Vee 20 40
LEDBRITM=1 V=3V, 25 5 3
Vor=0.9Vcc ]
V=3V,
/0 31 Vori=0.66Vee 5 15 -
i lon Voe=5V mA
LRI LED Ji eV, 6 12 _
P0.0~P0.3 Vi=0.9Vee
(Po. o Vec=5V,
P0.6~P0.7, - 10 20 -
Vor=0.6Vcc
P1.4~P1.7, V=3V
P2.0~P2.1, ce ) 2.5 5 -
Vor=0.9Vcc
P3.4~P3.7) V=3V
— cCc— ]
LEDBRITM=0 Vou=0.66Vcc 5 10 -
Vce=bhY,
Vo,.=0.1Vcc 72 90 -
HSNKXEN=1
Vce=bhY,
VOLZO.lVCC 23 46 -
1/O ¥ [ HSNKXEN=0
e I i mA
Y% EE;Y}ﬁ oL F‘ﬁﬁ%] IJIJ:II VCC:3V|
VOLZO.lVCC 20 40 —
HSNKXEN=1
V=3V,
VOL:O-lVCC 10 20 —
HSNKXEN=0
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S8 (i s B/AME | BAME | BORME | BAAL
Bedal i 2 FRC=18.432 MHz - 8.1 -
Vee=5V FRC=9.216 MHz - 5.5 -
Bedal i 2 FRC=18.432 MHz - 4.6 - A
Vee=3V FRC=9.216 MHz - 3.2 -
o - VCC:5V - 2.1 -
18 fh g =
V=3V - 1.4 -
2R SRC, Vcc=bV - 75 -
o PWRSAV=0 SRC, Vc=3V - 50 _
LR FELA Iop ) —
23R SRC, V=5V - 16.5 -
PWRSAV=1 SRC, V=3V - 7.2 -
TR SRC, Vc=5V - 9.7 -
PWRSAV=1 HA
PORPD=1 SRC, Vcc:3V - 3.6 -
e 1E R Vec=5V - 04 -
PWRSAV=1 V=3V _ 0.2 _
Z R Vec=5V - 2] -
PWRSAV=1 V=3V _ 24 _
. VCC:5V — 32 —
St AN E Rey Vin=Vce KQ
VCC:3V — 54 —
3. EEPEF
SH Ftin R/ME | BE | &OKE | AL
25°C, Vec=4.5V 1% | 18.432 | +1%
FRC A% 0°C ~ 105°C, Vcc=4.5V -1.5% | 18.432 | +1.5% | MHz
-40°C ~ 105°C, Vc=3.0 ~ 5.5V -3.5% | 18.432 | +3.5%
V=5V - 41 -
SRC i KHz
> z VCC:3V - 37 —
4. HAIH AR (Ta= -40°C ~ +105°C)
S8 %1 B/AME | B | BKE | BAr
RESET %t A HELSF 98 i Input V=5V + 10 % 30 - - Hs
\ Vce=5V, WDTPSC=11 - 50 -
WDT M g i) A ms
SRR F] Vce=3V, WDTPSC=11 _ 55 _
CPU 2 zhisf[A] Vee=5V — 22 — ms

DS-TM52F4974_S
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5. LVR HERH#ME (Ta=25C)

S¥ e %M B/ME | HAEME | mAME | B4
- 4.15 -
- 4.01 -
- 3.87 -
- 3.73 -
- 3.59 -
- 3.45 -
- 3.31 -
- 3.17 -
LVRZEHE | Vi Ta=25°C — 303 — \Y;
- 2.89 -
- 2.75 -
- 2.61 -
- 2.47 -
- 2.33 -
- 2.19 -
- 2.05 -

LVR ¥ Ja % | Viavs Lve Ta=25°C - 20 - mVv

{REENER

@‘{MHTJ‘ [‘Eﬂ tLVR TA:25 C 100 - — s

6. LVD HLEEHRHE (Ta=25C)

2 k] Eatid BAME | HEE| BKE | B

- 4.15 —
— 401 —
- 3.87 -
- 3.73 -
- 3.59 -
- 3.45 -
- 3.31 -
- 3.17 -
LVD 2% ik Vivo Ta=25°C ~ 303 ~ \
- 2.89 —
- 2.75 -
- 2.61 -
- 2.47 -
- 2.33 -
- 2.19 -
- 2.05 -

e LVDHYS =0 - 20 -
LVD % J5 & 1 Vhys_Lvb mv

LVDHYS =1 - 60 —
(EEVES

. t Ta=25°C 100 - - s
R e A .
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7. ADC HASUFHE (Ta= 25°C, Vo= 3.0V ~ 5.5V, Ves= 0V)

S¥ %M B/ME | AUE | BOKE | A
SN R 7 - 25 +4
- Vce=5.12 V, Vgs=0V LSB
U A 2 c % — | 32| 5
15 5 RBNIEFAHT(Rs < 10KQ) - - 4.2
o 5 T KA IEFLPT(Rs < 20KQ - - 2.1
SN PN (fADc) o1y s ( ) MHz
5 S UKBNIEBA BT (Rs < 50KQ) - - 1.1
=S IRENE N Ves (ADCHS=01100b) - - 4.2
LT (] Fapc = 1MHz - 50 - us
Vcc=5V, ADCVREFS=0 - 0.45 -
ADC 3 T mA
Wk V=4V, ADCVREFS=1 - 0.6 -
Vcc=2.5V~5.5VV
s . . -1.5% | 1.18 | +1.5%
A PSR 1 L U5 ~ 25°C ° °
(Vi) Vcc=2.5V~5.5VV 1 a0 .
oC-105°C 1.8% | 1.18 | +1.8%
VCC:3V""5.5V
N : . -1.7% | 249 | +1.7%
ADC WIEIZHEHRILIE | ApcyREFS=1 25°C i i Vv
(VREF) VCC:2.8V""5.5V -2.3% 249 +2.3%
-40°C~105°C ' ! !
vee/d H 5 V=5V, 25°C -0.8% | 1.252 | +0.8%
(V1a) Vcc=3.6V, 25°C -0.8% | 0.902 | +0.8%
iﬁ])\ EEJ:TS - VSS - VCC
8. TK HASFME (Ta= 25°C, Vo= 3.0V ~ 5.5V, V= 0V)
¥ %M w/ME | AUE | BOKE | A
TK BRI Vee=5V - 25 - mA
9. EEPROM %§it:
S8 %M w/AME | WBUE | KE | B4
HANHE Fsys=FRC/2, 47uF, -40°C ~ 105°C 35 5.0 5.5 \Y,
Ve = 3.5V~5V, -40°C ~ 105°C
Fsys=FRC/2 30K B B
=9 MH* SYS— = N9
SN Ve = 3.5V~5V, -20°C ~ 105°C 50K B - JUHE
FSYS:FRC/Z

TE: UL HEE T T HFEAR LI FF A -
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10. itk i 22 A
FRC vs. Voltage
20.0
19.0
—-40°C
] e ax
2 18,0 0°C
g 0
T —25°C
—50°C
17.0
e=—85°C
—==105°C
16-0 T T T T T T 1
2.5 3 35 4 45 5 5.5
Vee (V)
FRC vs. Temperature
20.0
19.0
=25V
E e ————
2 180 - 3.5V
]
i —4.0V
170 e\
—5.0V
=55V
16.0 T T T T T T T T T T T T T T T T 1
440 -30 20 -10 0 10 20 25 30 40 50 60 70 80 85 95 105
Temperature (°C)
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SRC vs. Voltage
60.0
e _40°C
~ 40.0
T ——-20°C
X
< =—0°C
g 25°C
LL
20.0
= 50°C
e 85°C
=105°C
0.0 T T T T T T 1
2.5 3 35 4 4.5 5 55
VCC (V)
SRC vs. Temperature
60.0
e B
I 3V
X
~ =35V
3 4V
L 20.0
e 5V
=5V
=5 5V
0.0 T T T T T T T T T T T T T T T T 1
-40 -30 -20 -10 0 10 20 25 30 40 50 60 70 80 85 95 105
Temperature (°C)
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LVR vs. Operating voltage LVR 4.15V
50 LVR 4.01V

=== LVR 3.87V
=== LVR3.73V
=== LVR 3.59V
=== LVR 3.45V
=== LVR3.31V
=== VR 3.19V
=== LVR 3.03V
=== LVR 2.89V
=== VR 2.75V
=== LVR 2.61V
=== VR 247V
=== LVR 2.33V
=== LVR 219V
=== VR 2.05V

Vee (V)

" 40-30-20-10 0 10 20 25 30 40 50 60 70 80 85 95105 POR 175V
S o = FRC 18.432M
Temperature (°C) SRO 41K

JE: POR M LHE (7, AR NCC WAF POR. HFHIET ZHIZEF, AAE A2 EHT POR 18 SMEH A,

VBG vs. Voltage
1.24
1.22
—40°C
—_—
9 : \ —'ZOOC
Rl R —— E——— —0°C
@ — \\
> \ _250C
\ —50°C
1.18
=—85°C
e 105°C
1.16 T T T T T T . )
2.0 25 3.0 35 4.0 4.5 5.0 55
VCC (V)
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v
s L

HER, RN AERE B,

W EHT R AE B A AT

TR

M B B H R, R P DU R A N 3 L

Ordering number

Package

TMS52F4974-MTP

Wafer/Dice blank chip

TMS52F4974-COD

Wafer/Dice with code

TM52F49745S5-MTP-23

SOP 28-pin (300 mil)

TMS52F49745E-MTP-29

SSOP 28-pin (150 mil)

TM52F49743S-MTP-21

SOP 20-pin (300 mil)

TM52F49742S-MTP-16

SOP 16-pin (150 mil)
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AEER

SOP-28 5]l (300mil ) B3R~}

AARARARAARARAR] =

7

~ll_4-
\DETAIL A

D
v’ BEFEREREREOEDE

L

JM)
N

[ | \
uisiulsisinis'sinisisinsinlvay
[=]0.10MM]T] r
el =R

SEATING PLANE
=
=
9
[=]
GAUGE PLANE
g
L | F
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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SSOP-28 5]l (150mil ) 3R ~f

LT e

El
E

©
oo TTIOTOUUOTIO0T__

/A

'

[ 1 1. %I
[S[0TMMIT] t—:mmmmmm:l:j — GAUGE PLANE c
SEATING PLANE LE-I _B.l L_ = | — ‘L.I _; p
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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SOP-20 | (300mil) A3 R~}

AAAAAAARAL =)

7

~ll_4-
\DETAIL A

D
W/ FIEEIENRE

hx45°

e

o]

4

i — i :
T &
m t_M_j4 GAUGE PLANE ~
[P —J L— < — - —}e
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 0.33 042 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° 87 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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SOP-16 5l ( 150mil ) f.3% R~}

FERENENE: )

\DETAIL A

El
E

[T |

| N
oV
/A

~THHHBHE

[ T \
1 1 < el
=T t i _!_ _!_ sy 7 | GAUGE PLANE .
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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