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2. AT B TAE R

3. i TM52F1376H SOP28 3,
AR R IB IE

V0.92

Nov, 2021

Hr RS TM52F1378.

B ADC 2% R ik .

B QFN28 34 (PIN25: P3.4 —P11) .
 HAh IR RBIE .
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Dec, 2021
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. T TM52F1376H SOP16 F2 .
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Jan, 2022

. TM52F1378C SOP28 35 ,
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. Fr TM52F1378 TSSOP20 2,
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. TM52F1378 SOP16 $f 24,
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11. &4 LED #H5150 8 .

12. HAh RS 1R 2 1E

O 00 3 O U1 B W DN H[WD H|IBd WD
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Y LED 5| A fr e 24
Fr TM52F1376T SOP20 $f 3,
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SEUFR L I TR A E IR .
 HAh R R ERE IE
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1. i 5E Flash F2P A7 6% S #E 5 IRE0E 1 JTIR.

A tenx HA B SE (TWR9S/TWRO9) [R5 —4H k%5 I
P0.0 1 P0.1,

. {824 32-pin LQFP~28-pin QFN 1 20-pin QFN ByZI%E 5| i 75[a -

B IO T AE AR A A

HABFE IR ERB IE

[\]

V0.97 Jul, 2022

Vv0.98 Nov, 2022 | 2. ¥5[% 7= i 22 51) TM52 F1xxx KGN,

 HAR R R B AL

. IAP . EEPOM ek, THRkMIETIMERN % (WDT) .

 HAR R R B AL

3
4
5
1. 35 IAP Bk i R 2 4.0V,
2
3
1

V0.99 Mar, 2023 )

1. QFN20 23485 & 1IE (PIN19: P0.0 — P0.1, PIN20: P0.1 —
V1.0 May, 2024 | P0.0) .
2. AR R RIB IE
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T - ST 2
LT oo e e ettt e e e e e e e e e e e e e e e e 7
BRI E R oottt r ettt et eter ettt n et er e 7
I < - SRRSO 8
L BB oottt s ettt r ettt r ettt er e et et e s er e e reren s 12
S -5 TSP 18
= ST 19
B 1= 5 TR 20
S O3 =L U I 0 TSRS 20
== | 1 0N X @) IS 20
1.2 B 2 T BE (B) toveeeeeeeeeeee oot e e et et e e e e e e et et et e et et et e e et et et e et et et e et et et e e e nans 20
Iy 5 =L €] =) SOOI 21
L4 BIARFEELT (DPTRS) wovoeeeeeeeeeeeeee oot e e ee et et e e e e e et et eeete e e et et eteteeeeeeeteeeneesesseeeeneeees 21
15 FE T TRAS T (PSWW) ooeeeeeeeeee e e e e e e e e e e e e e e e e e e e e e e e e e e e e 22
2 T oo ettt ettt et et et e et et et et e e e et et et e e e et et ete e eees 23
2 L R B T o oottt 23
2 = ¥ i = e 5 RTINS 23
202 FLASH ICP FEIER oottt n e neseen s 24
2.1.3 PRI LAP FELTR oottt ettt ettt ee e et eees e e eeeeen e 24
2.1.4 = = sy L1 2 ORI 25
2.15 AR 112 = o TR 26
2.2 EEPROM B TT 0 oo et e et 27
Ry e 7RSSR 29
2.3.1 IRAM oo e e et e e e e et r e et r ettt 29
2.32  XRAM oo ettt ettt ettt 29
2.3.3  SFRS ettt ettt ettt 29
3. ARHLE AT R HL EAREIcooeoeoeoeeeeeeeeeeeeeeeeeeeeeeeee ettt ettt et et et et et et et et ereeerererenens 31
O = Ly A 34
N R o= = K Y AT TS T TSRO 34
B.2 A B B AL oottt r ettt 34
B3 B AT oottt ettt e et ettt ren e 34
Bh B I T B B 2 T oo et e ettt e et et e et e e et e e, 34
A5 G 2 T oottt ettt ettt ettt et e et e e e eeeenas 34
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T e S B S = VTS 36
SN = P 36

B2 B E R T oo ettt ettt r ettt erer e 38

B, T T ..ottt et eee et eee e e eeeeeeesee e s et eeeeeee s e et e et e e et e e s e e e ee e e e e e et e erenenns 40
(TR ¥ al= =0 UL I e i | TR 40

I S R e T ey At = 0 TP 40
6.3 G I BT LVD F T oot ettt ettt et et e et e e en s 44

B.4 AR T I B T BT oo e e et e e e e e e 49

R L A Lo a1 = =L SRR 49

e 1O BT oo oo e e e et e et er et e s e e et er e s n et eser e ettt eree e et erer e 51
A R I 0L I BTSRRI 51

ST =i 1 =SOSR 57
T 310 1074 AU 57

8.2 MM oo 60

8.3 MM o 62

8.4 TOO F T20 B HI oo e e et e et e e e e et et e e e e ee et et e e e eees et et ese e erereneeens 62

0. UART S oot e e et oo e e et et e s e et e s e s e e et et et e e e et et e s e s e et e s e s e e e e et et eren e et ren e 63
0. PVWIMS oot e e et et ev e e e et eses e e eeet et esen e eseseses e s e et et esesseseseseseseesneeseseses e eaeeeseneeeens 66
L1, ADC oo ettt ettt ettt ettt e et et e s e e et eren e 70
T 5 T OR 25  F TSRO 71

11,2 ADC FEFITIH] ..ot ee et e e et et et et e e e et eseeeee e e es et eeeteeeseeeeeeeneeseseeeeeneeens 72

12, SIW F5 T LCD IR B oo oot e e et et e e e e et e et eeeee et et et eteee e en et ese e e e enenas 75
(I I = D I At il | R 77
13.1 LED TESRFAMEITR (BID) v es s en e 77

13.2 LED FEEFEREITR (DIMX) oo e 80

14, EFR TUARTEIETD (CRC) vt e et et ee e ee et et et e e e e et et eeeeee et et et eteee e ee et eeeeneeenenn, 83
LT R 111 SRR 84
T Sl - O3 2 I TSSOSO 86
L7 ML 12T B TT oot e et e e 90
18, AE R B (ICE) BT oo e 93
SFER & C G BIAG oo e e e et e e et e s e e e e e e e e e s 94
SFR & CFEGW BB oo e e e e e e e e e e e e e e e e e e e e e e e e e e e e e 96
BB B oot ettt ettt et ettt r et er e 107
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B AIREEE ..o 110
O O N = = OO URUR OO 110
2. DICFIE oot 110
K OO U OO T RUTUUPRT 113
B, AT FFEFME oot 113
B, ADC HLHFNE oo 113
B. EEPROM BT w.ooooooceeieceecee ettt 113
e BETEBHZE L oo 114
E STz L TR 117
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TM52F1376/78 3#&FH

ik

TM52 5 F1376/78 J&—ANHT11, BRI 8051 Z2fy, S5k FikrdE 8051 5 4L 5E &AM 8 ALt
ML, FHRFET 8051 AME I ThRERHL . BHEFEIL T, TM52 $iTH4, LS 8051 ZEMIPR /N1 .

TM52-F1376/78 JHL &ML FIThREfE A b, TROEE mrtERE, SARMIERA, fePuddt 17,

fFE 8K/16K 15 [¥) Flash F2 /7 A7l 4%, 128 715 1¥) EEPROM £ #ig /7fif#% - 512 715 SRAM, fiKH
JEEZ AL (LVR) , R H AW (LVD) , XU 24 B TAEBL, 8051 #xifE UART FlE K 4%
Timer0/Timerl/Timer2, SZititif%s Timer3, LCD/LED IKzh#%, 3 2H 16 ki o8 B dles, 24
I 12 AR % (ADC) , I°C 5 UG 115 N 28 (WDT) o ‘& (1K o] SE M AR S IR,

Az E T T R A AR

ARGHEE

TM52,4ies F1376/78

Core / Memory Cod Energy management Clock management
oae
Fast 8051 CPU Core+ || Protection POR [ rxt [ Festclock |
Band [ SXT ][ Slow clock ]
Flash Memory || EEPROM|| SRAM andgap || LVR (ke ) cio
8K/16K Bytes || 128 Bytes||512 Bytes LVD RC divider

Peripheral Function

7 8K FE T INIFFE/F 71 #% (TM52F1378)
16K = H A FE/F 17 145 (TMB2F1376)

Timer/Trigger Analog LCD/LED Serial Port I/0 Ports
Timer0/1/2/3 12-bit ADC LCD Driver UART1 GPIO Port
_ 24-channel 1/2 Bias UART?2 0/1/2/3
Real Time SW controlled TX/RX
Counter 30 COM
16-bit PWM *3 > External
Watch Dog LED I'c Interrupts
Timer BiD mode Interface
: 4Cx6S >
Pulse Width DMX mode | C.for Pin Reset
Counter 8x8 Writer

DS-TM52F1376_78_S
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AT

1.

Pt 8051 $2 448, PRIERIHLASE R

o THAATLLAL S 8051 PRk

FLASH B F 1%

o 8K 7 NAFREFF A7 &% (TM52F1378)

o 16K FTINAERE T A70ifi 4% (TM52F1376)

o HF ICP (FEL4nfE) B ISP (TE R S 4w L) (MINFEFE 65

o 1E IAP (TEN HIZmAE) ixUn] LAE Dy EEPROM,  BL=71 i 77 047 X
o FEFHLLR ThEE

o N IAP BFEHLE I 1A

o E/M1GIRIMEESIREL

o /b 10 I EHE ORAFIN [A]

128 ¥ EEPROM $iE 71k 5%

o /b5 RIS IXE

o F/D 10 FMHE LR AF I [H]

BEit 512 4 SRAM (IRAM+XRAM)

o 256 7Fi IRAM 7F 8051 Py A df £7-fik #s X

e 256 717 XRAM 7E 8051 AMBEHEAZiE X (H MOVX 45417 H0)
4 Fh RGN B KRR

o BRINER{E F AN 1~18MHz 44 (FXT)

o BRINER{E A #F RC(FRC, 18.432 MHz)

IS} {8 FH 41355 32768 Hz ik (SXT)

o IS ER{E A A EE RC(SRC, 130 KHz)

o RSN BhTTLIELL 1/2/4/16 IR

8051 bt SERT 88 — Timer0/1/2

o 16 fii Timer0, SZ#F TOO F4hé i fHhddns 33 57

e 1617 Timerl

o 16 fi7 Timer2, S FF T20 iyt fitidens 28 17

15 fif Timer3

o [HPJE AR 4k FRC/512

o HHITIITIERT B R L 32768/16384/8192/4096/2048,/1024,/512/256 i 1

PYE

Wt
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10.
11.

12.

13.

14.

y

UARTS
e UARTL1, 8051 kr#f UART

e UART2, % #%4t UART, {SHEa 1 fiat 3

o it UART 5| I #5812 1

3ANILAT 16 ALEI PWM B Wi 3ias/ i #11A %

o HA PWMO/PWM1/PWM?2

PC#O (E/M

12 iz ADC, B 22 NMEIERSMEG AN 2 BEATSEHE
o HIENISHEHIEI (Vee) : 1.20V @Vee = 5V~25V, 25C
o HIENHSHEHEIE: 1/4 Ve

o ADC HE#EHEE: 2.5V/Vcc

LCD #Z#l48 /W 5h 4%

o B EFEH] COM00~07, COM10~17, COM20~25, COM30~37 (#x% 30 5| i)
e 1/2LCD fi)E

LED #&i88 /X3 8%

o W COM ZEX B N 4R

o FFEFIIRE

o SCRESUFEI S/ M

[ERAREA (BID) ]

e 4CXx6S, 10 5|, % 48 i

o —H 8RBT

[AUERERE (DMXD ]

e 8Cx8S. 95|/, 64 51

o 8 BT

13 k98, 4 PRk

e Timer0/Timerl/Timer2/Timer3 /1

e INTO/INTL P& /K iy

o it 0/1/2/3 SRR~ AR Ak M 152 /45% 1L AR nsi i o Dk

e UART1/UART2 TX/RX 1l

o LVD Hilkr

e ADC ¥t

o I°C il

e PWMO/PWM1/PWM2 Hlif
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15. | Bl ek B S M LT ) CPU MR

e P3.2/P3.3(INTO/INTL) K Fins i

o TEANGIHIRT LLE SO nelE o 5] B Gl 51 e T AR 40D
16. BK 30 AI4w#E 1/0 5|14

e CMOS HE#f %t
T4
LSS LY R TPN
S Edr /SRR LA e /AR 1
BT 51 I BA m B (TOmA @ Vee =5V, VoL = 0.1Vee)
17. 5L/ RC IRGE 1M E i 4%

e 240ms/120ms/60ms/30ms ] FE K1 | 1A i i T
18. 5 ME L

o LHIEfL

o TIEMIAMT G A AL

o TIEMIEIIMELL

LI Gl R =X DA

o TIEMMK AL
19. 16 ZAKHESHL

o 4.15V/4.01V/3.87V/3.73V/3.59V/3.45V/3.31V/3.17V/

3.03V/2.89V/2.75V/2.61V/2.47V /2.33V/2.19V/2.05V

20. 16 ik H ks

e 4.15V/4.01V/3.87V/3.73V/3.59V/3.45V/3.31V/3.17V/

3.03V/2.89V/2.75V/2.61V/2.47V/2.33V/2.19V/2.05V

21. 5 FiE IR TR

o PP/ BB/ A PR AR A/ B A A /5 A
22. BRI 16 LG TR T e
23. FIESKRE

o 8 NiFRVEAFIBRIEA Chrifk 8051)

o 16 fUaRiLAR A BRILAR

o 32 fir+16 firfhit e
24. FERMTE /ICE #H

e fiif P3.0/P3.1 5| =k P0.0/PO.1 5|

e 5 ICP ZiE | FL=E
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25. THEHE
e Vec=2.2V ~55V @Fsyscik=18.432MHz (-40°C ~ +105°C)
o lec=0.1uA @F LR, PWRSAV=1, V=3V
o lcc =550A @EFFHE, PWRSAV=1, V=3V
o lcc=16pA @= WA, PWRSAV=1, V=3V
26. THEREVEIE
e —40°C ~ +105°C
27. RHEeRT
e 32-pin LQFP (7x7x1.4 mm)
e 28-pin SOP (300 mil)
e 28-pin SSOP (150 mil)
e 28-pin QFN (4x4x0.75-0.4 mm)
e 24-pin SSOP (150 mil)
e 20-pin SOP (300 mil)
e 20-pin TSSOP (173 mil)
e 20-pin QFN (3x3x0.75-0.4 mm) (L=0.25 mm)
e 16-pin SOP (150 mil)
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VCC | 1 |

VSS|[ 2|

AD13/P2.2 [ 3 |

AD14/P2.3 [ 4 |

AD15/P2.4 [ 5 |

AD16/P2.5 [ 6 |

SCL/PSCL/RXD(TXD)/P3.0 [ 7 |
SDA/PSDA/TXD(RXD)/P3.1 [ 8 |
VBGO/INTO/RXD(TXD)/P3.2 [ 9 |
INT1/TXD(RXD)/P3.3 [10]
LLEDO/LLEDCO/SCL/RXD2(TXD2)/AD19/P0.0 [ 11|
LED1/LEDC1/SDA/TXD2(RXD2)/AD20/P0.1 [ 12 ]
LED2/LEDC2/PWMOB/AD21/P0.2 [13 |
LED3/LEDC3/PWMI1B/AD22/P0.3 [ 14|

TM52F1376C
TMS52F1378C

SOP-28
SSOP-28

28 ] P1.5/AD9/PWMOA

27] P1.7/AD12/PWM2A

26 | P1.6/AD10/PWM1A

25 ] P1.4/ICKO/ADS

24 ] P1.2/AD6

23] P1.1/T2EX/ADS

22 ] P1.0/T2/T20/AD4

21 ] P3.4/TO/TOO/LEDS3/LED7

20 | P3.5/RXD2(TXD2)/T1/LEDSO/LEDA
(19 ] P3.6/TXD2(RXD2)/LEDS1/LED5
18 | P3.7/RSTN/LEDS2/LLED6G

17 ] P2.1/AD3/XO/LEDS5

16 ] P2.0/AD2/X1/LEDS4/LEDS

15 | P0.4/ADO/PWM2B

AD15/P2.4 [1 |

AD16/P2.5 [ 2 |

SCL/PSCL/RXD(TXD)/P3.0 [ 3 |
SDA/PSDA/TXD(RXD)/P3.1 [ 4 |

AD17/P0.6 [ 5 |

AD18/P0.7 [ 6 |

VBGO/INTO/RXD(TXD)/P3.2 [7 |
INTL/TXD(RXD)/P3.3 [ 8 |

VCC [ 9 |

VSS [10]
LEDO/LEDCO/SCL/RXD2(TXD2)/AD19/P0.0 [11 |
LED1/LEDC1/SDAITXD2(RXD2)/AD20/P0.1 [12|
L ED8/LEDSA4/XI/AD2/P2.0 [13
LEDS5/X0/AD3/P2.1 [14]

TM52F1376H
TM52F1378H

SOP-28

28 | P2.3/AD14

27 ] P0.2/AD21/PWMOB/LEDC2/LED2
26 | P0.3/AD22/PWM1B/LEDC3/LED3
25 | P0.4/ADO/PWM2B

24 | P1.7/AD12/PWM2A

23 | P1.6/AD10/PWMIA

22 ] P1.5/ADY/PWMOA

21 | P1.4/CKO/ADS

20 | P1.2/AD6

(19| P1.0/T2/T20/AD4

(18 | P3.4/TO/TOO/LEDS3/LLED7

(17 ] P3.5/RXD2(TXD2)/T1/LEDS0/LEDA
16 | P3.6/TXD2(RXD2)/LEDSI/LLED5
15 | P3.7/RSTN/LEDS2/LED6

AD14/P2.3 [ 1 |

AD15/P2.4 [ 2 |
SCL/PSCL/RXD(TXD)/P3.0 [ 3 |
SDA/PSDA/TXD(RXD)/P3.1 [ 4 |
AD17/P0.6 [ 5 |

AD18/P0.7 [ 6 |
VBGO/INTO/RXD(TXD)/P3.2 [T |
INTL/TXD(RXD)/P3.3[ 8 |

VSS [9 |

VCC [10]
LED2/LEDC2/PWMOB/AD21/P0.2 [ 11 |

LED3/LEDC3/PWM1B/AD22/P0.3 [ 12|

\J

TMS52F1376
TM52F1378

SSOP-24

24 ] P1.5/AD9/PWMOA

23] P1.7/AD12/PWM2A

22| P1.6/AD10/PWM1A

[21] P1.4/CKO/ADS

20| P1.3/AD7

19 P1.2/AD6

18 ] P1.1/T2EX/AD5

[17] P1.0/T2/T20/AD4

16 ] P3.7/RSTn/LEDS2/LLED6G
|15 | P2.1/AD3/XO/LEDS5
[14] P2.0/AD2/XI/LLEDSA4/LEDS

13 | P0.4/ADO/PWM2B

DS-TM52F1376_78_S
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20 P1.7/AD12/PWM2A

(19 | P1.6/AD10/PWM1A

(18 | P1.4/CKO/ADS

(17 ] P1.2/AD6

(16 | P3.4/TO/LLEDS3/LED7

15 | P3.5/RXD2(TXD2)/T1/LEDS0/LEDA
(14 ] P3.6/TXD2(RXD2)/LLEDS1/LED5
(13 | P3.7/RSTN/LEDS2/LLED6

(12 | P0.4/ADO/PWM2B

11 ] P0.3/AD22/PWM1B/LEDC3/LED3

20 | P2.5/AD16

(19 ] P2.4/AD15

18] P0.2/AD21/PWMOB/LLEDC2/LED2
(17 ] P1.5/AD9/PWMOA

16 | P1.7/AD12/PWM2A

15 | P1.6/AD10/PWMI1A

[14] P1.2/AD6

13 ] P3.5/RXD2(TXD2)/T1/LEDS0/LEDA4
(12| P3.6/TXD2(RXD2)/LEDS1/LED5
[11] P3.7/RSTn/LEDS2/LED6

PWMOA/ADY/PL5 [T | N
SCL/PSCL/RXD(TXD)/P3.0[ 2 |
SDA/PSDA/TXD(RXD)/P3.1 [ 3| TM52F1376

AD17/P0.6 [ 4 |
ADigp07 5]  TMB2F1378
VBGO/INTO/RXD(TXD)/P3.2 [ 6 |
VSS II SOP'ZO
INT1/TXD(RXD)/P3.3 [ 8 | TSSOP-20
vCC [9 |
LLED2/LLEDC2/PWMOB/AD21/P0.2 [10 ]
SCL/PSCL/RXD(TXD)/P3.0 [ 1 | /
SDA/PSDA/TXD(RXD)/P3.1[ 2 |
VBGO/INTO/RXD(TXD)/P3.2 [ 3 | TM52F1376H
INTL/TXD(RXD)/P3.3 [ 4 |
veers| TM52F1378H
vssLe] SOP-20
LEDO/LLEDCO/SCL/RXD2(TXD2)/AD19/P0.0 [ 7 | -
LLED1/LEDC1/SDA/TXD2(RXD2)/AD20/P0.1 [ 8 |
LED3/LEDC3/PWM1B/AD22/P0.3 [ 9 |
PWM2B/AD0/P0.4 [ 10 |
LED8/LLEDS4/XI/AD2/P2.0 [ 2 |
LEDS5/X0O/AD3/P2.1 [ 3 | TM52F1376T
LED6/LEDS2/RSTN/P3.7 [ 4 |
LEDS5/LLEDS1/(RXD2)TXD2/P3.6 [ 5 | TM52F1378T
LED4/LEDSO/T1/(TXD2)RXD2/P3.5 [ 6 | SOP-20

AD6/P1.2 [ 7 |
PWMOA/AD9/P15 [ 8 |
PWM1A/AD10/P1.6 [ 9 |
PWM2A/AD12/P1.7 [10]

[20] VCC

(19 ] P3.3/TXD(RXD)/INT1

(18] P3.2/RXD(TXD) /INTO/VBGO
[17] P3.1/TXD(RXD)/PSDA/SDA

16 ] P3.0/RXD(TXD)/PSCL/SCL

[15] P2.3/AD14

[14] P2.2/AD13

(13 ] P0.2/AD21/PWMOB/LEDC2/LED2
[12] P0.3/AD22/PWM1B/LEDC3/LED3
[11] P0.4/ADO/PWM2B
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VSS[ 1|

PWM2B/ADO/PO.4 [ 2 |
LED6/LEDS2/RSTN/P3.7 [ 3 |
AD6/P1.2 [ 4|

PWMIA/AD10/P1.6 [ 5 |
PWM2A/AD12/P1.7 [ 6 |
PWMOA/ADI/PL5 [ 7 |
LED3/LEDC3/PWM1B/AD22/P0.3 [ 8 |

-/

TM52F1376
TM52F1378

SOP-16

[16] VCC

(15 ] P3.3/TXD(RXD)/INT1

14 ] P3.2/RXD(TXD) /INTO/VBGO

13 ] P3.1/TXD(RXD)/PSDA/SDA

12 ] P3.0/RXD(TXD)/PSCL/SCL

| 11 ] PO.0/AD19/RXD2(TXD2)/SCL/LEDCO/LEDO
10 | PO.1/AD20/TXD2(RXD2)/SDA/LEDCI/LED1
5 ] P0.2/AD21/PWMOB/LLEDC2/LED?

VSS [ 1|
LED3/LEDC3/PWM1B/AD22/P0.3 [ 2 |
PWM2B/ADO/P0.4 [ 3 |
T2EX/AD5/P1.1 [ 4 |

AD6/P1.2 [ 5 |

PWM1A/AD10/P1.6 | 6 |
PWMOA/ADY/PL5 [ 7 |
PWM2A/AD12/P1.7 [ 8 |

-/

TM52F1376H
TM52F1378H

SOP-16

[16] VCC

15 ] P3.1/TXD(RXD)/PSDA/SDA

14| P3.0/RXD(TXD)/PSCL/SCL

[13] P2.5/AD16

12| P2.4/AD15

11 ] P3.2/RXD(TXD) /INTO/VBGO
10 P3.3/TXD(RXD)/INT1

9] P0.2/AD21/PWMOB/LEDC2/LLED2
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5323589
O 000 X X Ao
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SIZITATATATIE
LED6/LEDS2/RSTn/P3.7| 22 14 [P0.6/AD17
LEDS5/LEDS1/(RXD2)TXD2/P3.6| 23 13 |P3.1/TXD(RXD)/PSDA/SDA
(RXD2) = Tms2F137e |2 (RXD)
LEDA/LEDSO/T1L/(TXD2)RXD2/P3.5| 24 12 |P3.0/RXD(TXD)/PSCL/SCL
(o2 e TmsoFzre B2 (140)
T2EX/AD5/P1.1| 25 11 [P2.5/AD16
ADG6/P1.2| 26 10 [P2.4/AD15
QFN-28
PWMOA/ADY/PL1.5]| 27 9 [P2.3/AD14
PWM1A/AD10/P1.6| 28 ° 8 [P2.2/AD13
1 e L] e 7]
~N oS ™ % NO
ZEEE2EY
3388 &
0O g < A (@)
SO IS
SV om
S £5 S
= % %
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i 1] i [
PWM1A/AD10/P1.6| 16 10 |P0.4/ADO/PWM2B
TM52F1376
PWM2A/AD12/P1.7| 17 9 [P0.3/AD22/PWMI1B/LEDC3/LED3
TM52F1378
PWMOA/ADY9/P1.5( 18 8 |P0.2/AD21/PWMOB/LEDC2/LED?2
LED1/LEDC1/SDA/TXD2(RXD2)/AD20/P0.1| 19 FN 20 7 |VCC
LLEDO/LEDCO/SCL/RXD2(TXD2)/AD19/P0.0[ 20 ° QFN- 6 |P3.3/TXD(RXD)/INT1
1] 5]
2 2
a >
[{e)
—
)
<

SCL/PSCL/RXD(TXD)/P3.0[ ~]
SDA/PSDA/TXD(RXD)/P3.1[ |
VBGO/INTO/RXD(TXD)/P3.2[ = |
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.‘“, —+3% TM52F1376/78 $i#%+
51 A
5 B2 R B/ H 5 R
S MR BN, CMOS it ok “ I BB 4t O B 4 1/0 O
P2 0-P2 5 1/0 Mo ERAR S AT A Be, AT A EN LCD 1/2 M. X
P3.0~P3.7 S 5| B FL P AR G AT DL /e liE CPU (R 2 /45 1k A X
INTO, INT1 I AN HP BT BV R TR N, SN/ /4 A e N
RXD 1/0 UARTL B 0 Ak Sl sds, 2K 1/2/3 #allcits .
RXD2 1/0 UART2 #:5( 1/3 #UscEidi
D 1O UART‘l‘ f]‘?‘%ﬁ\O 7;2%@?‘,%41, B 1/2/3 RIEHHE . TEHRL UART B, %
5] I A 306 RIS A AT B
TXD2 1/0 UART2 #xX 1/3 KiEHE
T0,T1, T2 I Timer0, Timerl, Timer2 F4:it%05 %A
T2EX I Timer2 A & i N\
T0O 0 Timer0 i th LA 64 %t
T20 0 Timer2 v R LA 2 % th
CKO 0 ZREI PR L 2 Hr
VBGO o 7 4 oA R i L
mm@:mmg? 0 16 12 PWM #i i
ADIZ-AD22 ! ADC Hi\
LEDCO~LEDC3 0 LED 1E x4 COM #i th
LEDSO~LEDS5 0 LED IEJx At SEG Hirth
LEDO~LEDS 0 LED A5 PR A5 =
SCL 1/0 1°C sCL
SDA 1/0 I’C SDA
PSCL 1/0 TR 1’C SCL
PSDA 1/0 FLFFH 1°C SDA
RSTn I AN P RO AN, H B [ 2 1 R
XI, XO - FT RG0S Bh 2 Sh ik / B G % 4 5|
VCC, VSS CERL NG ke
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10’ +5=E TM52F1376/78 $#&F

71 L&

Gl ETREs BN T IRe He

a | le ‘ o
%gfﬂ'g’fELofooo 2 %)‘2 IR |4 SQ S
ii;gg;g?‘;qﬁ.‘ 31 A4 FR %ZJ 4;(1 EEAlAs TE}FI_IE‘E">)C>§E—,\)
L2IFol2| 2| | E|E & [ralim /| el S 22113 = B (MO
85175212 %8|°1° s Tl
9) N =

233 —[={-(24|-|—|8 |- AD13/P2.2|1/O[Hi-Z| e (e |e e (0|0 |@ °
2414128/ 1| —|—|15)-|-|9 (- AD14/P2.3|1/O[Hi-Z| e (e |e |0 (0|0 |@ °
25/5(12|- (19— |- [12/10| - AD15/P2.4|1/O[Hi-Z| e |e|e|e (0|0 |® °
26|62 |-|-[20/—|—[13|11] 1 AD16/P25|1/O[Hi-Z| e |e|e|e|e|0]|@ °
27| 7(3(3]2(1|16|12[14(12]| 2 SCL/PSCL/RXD(TXD)/P3.0(I/O|Hi-Z| @ |@e (0|0 |0 (0| e ° °
28|8(4(4|3(2|17|13[15(13|3 SDA/PSDA/TXD(RXD)/P3.1(I/O|Hi-Z| e |e|e|e|e 0@ ° °
29— (5|54 (-[-|—|—[14]- AD17/P0.6|I/O[Hi-Z| e |e|e |0 |0 |0 |@ °
30[—[6]6]|5(—[—|—|— (15— AD18/P0.7|1/O[Hi-Z| e |e|e |0 |0 |0 | @ °
319|7|7(6(3|18|14|11(16| 4 VBGO/INTO/RXD(TXD)/P3.2(I/O|Hi-Z|e|e|(e|e|e|e|e ° VBGO
32|10/ 8 (8|84 [19|15/|10(17| 6 INTU/TXD(RXD)/P3.3|I/O|Hi-Z| e |e (e |0 |e|e|e °
20(12{11) —|— |7 [—|11] —|18[20| LEDO/LEDCO/SCL/PSCL/RXD2(TXD2)/AD19/P0.0(I/O|Hi-Z| e |e|e|e |0 (e (e e|o o |e °
19)112(12) - | —| 8 |- [10] — |19|19| LED1/LEDC1/SDA/PSDA/TXD2(RXD2)/AD20/P0.1|I/O|Hi-Z| e |e |e (e |e|e|e (e |e|e|e °
18{13|27(11)10[18|13({919|6 |8 LED2/LEDC2/PWMOB/AD21/P0.2(I/O|Hi-Z| e (e |e|eo |0 (e (e |00 e °
17(14)26(12|111{9112(812|4|9 LED3/LEDC3/PWM1B/AD22/P0.3[I/O|Hi-Z| e (e |e|e |0 (e |e|e|e|e °
1]15|25(13|12|10{11| 1|3 (3|10 PWM2B/ADO/P0.4(I/O|Hi-Z| @ |e (e |0 |0 (e | e ° °
21-1--1-1-1-1-1-12]|- AD1/PO5|I/O[Hi-Z|e |e|e e 0|0 |e °
3116(13|14(—|—[2|—|—|20] - LEDS/LEDS4/X1/AD2/P2.0(I/O[Hi-Z|®| o (e (e |eo|e e 0|0 |e Crystal
4117|114/125) - [ |3 |- |- |21| - LEDS5/XO/AD3/P2.1|1/O|Hi-Z| e (e |e|e |0 0|0 |@ ° Crystal
5(18|15|16(13|11| 4 [ 2 | —|22[11 LED6/LEDS2/RSTn/P3.7(I/O|Hi-Z| @ |@ (e | e |0 (0|0 |0 e Reset
6 (19|16| — [14/12| 5 |- | —|23|12 LED5/LEDS1/(RXD2)TXD2/P3.6|I/O[Hi-Z| e |e|e|e|(e|e|e|e|e °
7120117| — [15[13| 6 | — | — [24]13 LED4/LEDSO/T1/(TXD2)RXD2/P3.5|1/O|Hi-Z| e (e |e |0 (e |e|e 0@ ° °
812118 — (16| —|—|—|-|—|— LED7/LEDS3/T00/T0/P3.4|1/O|Hi-Z| e (e |e|e (0|0 |0 0@ ° TOO
9122109117 |- |—|—|-|—- |- AD4/T20/T2/P1.0|lI/O|Hi-Z|e |e|e |0 |0 o |@ ° ° T20
10[123( - |18| — | — |- | —| 4 |25| — AD5/T2EX/PL1|I/O[Hi-Z|e|e|e |0 |0 |0 |@ ° °
11{24)20(19|17(14) 7 | 3| 5 |26|14 AD6/P1.2|I/O|Hi-Z|e|e|e |0 0|0 |® °
12— (- 1201 = | = === |- |- AD7/P1.3|l/O|Hi-Z|e|e|e |0 e |e|e °
13|25(21|21{18(— |- |- |- |- |15 AD8/CKO/P1.4|1/O[Hi-Z| e |e|e|e(e|0|e ° CKO
14|28|22|24| 1 (17|87 | 7 |127|18 PWMOA/ADY/P15|1/O[Hi-Z|e|e|e|e(e|e|e ° °
15|2623|22|19(15/ 9 | 5 | 6 |128|16 PWM1A/AD10/P1.6(I/O|Hi-Z|e|e|e|e|e e e ° °
16|27|24/|23|20(16/10| 6 [ 8| 1 |17 PWM2A/AD12/P1.7|I/O|Hi-Z| e |e|e|e |0 0@ ° °
22| 2 (10| 9 6|1(1|1|5(5 VSS| P
21/1(9(10|9 (5 |20|16[16|7 |7 VCC| P
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1. CPU #»

K 8051 fI2EH4, CiBESENTTF R TG . TM52 25 8 JilHG — A s 8051 PYAZ 0 i P 8 s il 2%
AT DUMEFF RN G S B AR S5 8051 it A BB = I g . TMB2 R 51 g il s F L bR vk 8051 FR & LA
(P SERE ) RIS, DABI R — AR IR ER 1R, DUINR R G- i JF 38 . CPU OB FE
T ALU, FEFIRET (PSW), ZiNgs (ACC), B &fias, HEARIGEN (SP), Hdifasl, mimit¥iss,
FRAEIDEE, LLEAZ O IRFR T RE 27 /7 4% (SFR).

1.1 Ehn#& (ACC)

ZAAT AR T — M ERMLA K2 HN ALU #E. RIS w48 A 5t ACC Rl I #Fk N
AR A FEA R, BN giR R NCAYERCACC”, FERAE. Bines, [FEuHAHRTR,
W REE A AR R T KBNS IR R, Bnes e s B RIS FAE s 5 ) G 25
BB AR . CARERZ BB ARNEEIZE R4 5, LI BhEdRiE%.

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: Zjn#

1.2 B F4:(B)

“BE 745 1 ACC sEAEH AR, FIEGN 1 NFME. 123 A as e it T aRiEEiRiEFe 2 —
NEEE BN, A HE - NSRS B S8 A T WA 8051 154, MUL Al DIV,
A sl G LU — A, 45 BREUEMECE B. T T MUL DIV 484, A LESIX s FBURHE
A f1 B,

ex: DIV AB

APATIZIES, A BRI B L 3 2IRE 220 E A,

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

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

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

FOh.7~0 B: B ZF{E%s
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TM52F1376/78 344+

1.3 HerkIg4t (SP)

SP Zfidefl & iRk a4t . $4T LCALL, ACALL Al PUSH #5415, HERTe4r4ein 1, FEfER it
BB MR+ . P47 RET, RETI 1 POP 540, HEAREIHRBIFET IS G, HEARIBEN

ik 1.
SFR 81h Bit7 | Bité | Bit5 | Bit4 | Bit3 | BIit0
SP SP
RIW RIW
Reset 0 | 0 | 0 | 0 |0 | 1
81h.7~0  SP: MEMFR%T

1.4 $AE+R4T (DPTRS)

TM52 3 B A NSRS, B3 = A8 1F 1 SFR Hiblk. 9 DPTR A/ 2 16 £, B EHE
FRE A% w7 (DPH) A5 (DPL). 1% DPTR ¥ 16 Aribdik (4N BAE 2 A B, mfs 7
ARSI AR R P Bk . W E DPSEL AL FU VAR AR E P N B B $R 4T 2 1Rl 1R 4T 1)

e,
SFR 82h Bit7 | Bité | Bit5 | Bit4 | Bit3 | BIt0
DPL DPL
RIW RIW
Reset 0 | 0 | 0 | 0 |0 | 0
82h.7~0 DPL: HEFEEHMETTY
SFR 83h Bit7 | Bité | Bits5 | Bit4 | Bit3 | Bit0
DPH DPH
RIW RIW
Reset 0 | 0 | 0 | 0 | 0 | 0
83h.7~0 DPH: itk w1y
SFR F8h Bit 0
AUX1 DPSEL
RIW RIW
Reset 0
F8h.0 DPSEL: &zl #aiRE

- R
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1.5 BFREF (PSW)
ZAAER A CPU A ALU #/E S BUIRSE B . &5 PSW 935411 F Fiw.

P& &

e C | OV | AC we C OV | AC
ADD X X X CLRC 0
ADDC X X X CPLC X
SUBB X X X ANL C, bit X
MUL 0 X ANL C, /bit X
DIV 0 X ORL C, bit X
DA X ORL C, /bit X
RRC X MOV C, bit X
RLC X CINE X
SETB C 1

CORIRARERIEE, 1R br S E M X RIFAR S HPRES IR T 1R R 45 R .

SFR DOh Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
PSW Cy AC FO RS1 RSO ov F1 P
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

DOh.7 CY: ALU #fikr i

DOh.6 AC: ALU bt s &

DOh.5 FO: JEHA R & e SUhr &

DOh.4~3 RS1, RS0: (RS1,RS0) HINAHTE sl TAE ZF A7 2 A7 X N -
00: f7fi[X 0(00h~07h
01: f#fi#X 1(08h~0Fh
10: 75X 2 (10h~17h
11: f##%[X 3(18h~1Fh

DOh.2 OV: ALU & HidrE

DOh.1 FL: @A E e X hrd

DOh.0 P: ZEbrE. B TR G E /B R ERTE RN <10 2 & /AL

= = T <

PSW
Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bitl | Bit0

RIW | RIW | RIW | RIW | RIW | R'W | RIW | RIW
CY | AC| FO |RS1 | RSO | OV | F1 P

Register Bank 3 1
vy — v 1sn| RO R1|[R2 | R3 | Ra | R |R6 | R7
Register Bank 2
1 1 3 17h
1on[rRo|R1|R2|R3 | Ra [R5 | Re | R
L 0 2 Register Bank 1
0 1 1 OFh
o8h|Ro |R1|R2 |R3| R4 | RS | RE | RY
0 0 0 Register Bank 0 o7h
Ro|Ri|R2|R3|Ra|Rs|Re|R7

00h
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2. s
2.1 Rk

TM52F1376 5 16K i (KN {ERE P21 7S, TMB52F1378 4 8K i (R INAEFE AN 5%, A L RrfE
L (ICP), fEN I 4mFE (IAP) FIZE RS e (ISP) ThEEM X, INFR] R B E &/ 1 5kl E.
IR AE RS A7 o 11 3% 5 i ik 2% 1] (0000h~3FFFh) #%11 43 31 224N B X (114 48 14

2.1.1 EFFAFEasITRE T X

FEF A ftas I i J5 16 /7715 (3FFOh~3FFFh) # 12 SR fic B - (CFGW), 7E_ L E A7 (POR) B,
BB SR ELE B 0 2745 . 0000h~007Fh # bR 8051 & UNE AL/ ilia &, TM52F1376 Hb
k%% 18] 3000h~3FEF J& 1AP [X 15 (H: 1 3FOOh~3FEF /& IAP [ H1[X15%), 1fii TM52F1378 i) IAP [X 15
Hihik 2 [a] HI) & 7F 1000h~1FEFh. - fEZR{5E (ICE) #:0F, F ) IiE T BT 2D00h~2FFFh [r)thhik
228 LA ICE RSB d . CRC16H/L /2RI MR B X4, tenx 7] LLHEAE CRC 36AIE T F2 7
F P A LLUEE CRC 5 T FE P THE AL I, LS CRC16H/L #E4T LI, JHA 2 ROM RS I XL
M

16K Bytes program memory 8K Bytes program memory
0000h 0000h
Reset / Interrupt Vector Reset / Interrupt Vector
007Fh 007Fh
0080h 0080h
User Code area
OFFFh
1000h
User Code area User Code or IAP area
1FEFh
1FFOh CRC16L
1FF1h CRC16H
tenx reserve area
2CFFh
2D00h 2D00h
ICE mode reserve area ICE mode reserve area
2FFFh 2FFFh
3000h
User Code or IAP area
efFh}
3F00h
IAP-Free area
3FEFh tenx reserve area
3FFOh CRC16L
3FF1h CRC16H
3FF2h
tenx reserve area
3FFAh 3FFAh
3FFBh CFGBG 3FFBh CFGBG
3FFDh CFGWL (FRC) 3FFDh CFGWL (FRC)
3FFFh CFGWH 3FFFh CFGWH
TM52F1376 TM52F1378
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2.1.2 FLASH ICP #5{

INFEAF il i LU tenx & ke ks (TWR99/TWR100) , X752 &/ PUMRL (VCC, VSS, P3.0
A1 P3.1 51 22208 Fr CAREAT G A2 o A R 7 A8 E H b R AR b B TN 74T 4R (FE FR B A A
ICP) , XL 5] JHlA i R B A2 5 () I FHORIERZ BB SR A%, Socf A BEERL L | W0 R Z0E e AL B O3
HZHHK AP BERL

EREAH ERE

4 2% VCC, VSS, P3.0, P31

2.1.3 [N IAP BER

TMB52F1376/78 H “fEN HIFE” (IAP) ThEE'E RRVFEAEAE CPU IZ4T I X INAE A7t 25 5/ 5 Bk
WMAZXT EEPROM 7 U —FE . IAP DJRE R F T E AN, XEWRE TM52F1376/78 H-A
BAE S NATERR — 8NN T . 1AP ] S 20 EA05 240 A1, JEH A LLH
“IAPALL #& | 2F A 83 BB E X, W RN FiR.

16K Bytes Flash Flash memory IAPALL MOV_C MOVX (_IAP)
Program memory Accessible Accessible
0000h 0 Yes No
IAP-AIll area 0000h~3EFFh
3EFFh 1 Yes Yes
3F00h
IAP-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

AP R T, NIRRT N=A X 1AP 2 X, 1AP HHIX, %RJ5 CFGW X, X=4
3 DX AN R A

IAP & X i1 IAPALL ZFf7asfrd, ARG IEAE IAP 20, 5NN R 7SR B X, 74
TREFRIBAE R EMEE . XA XIE KN E 16218 745, 5 A IAPALL FE 5 N 65h F| SFR
SWCMD 97h £/ & PLi% B IAPALL = filinE. S8J5, BT LM MOVX 54 KA M H T2 7 %L
P55 N[N A7 0000h F| 3EFFh 147 B . i S HH 7 Ay 8245 H IAPALL DiRg, F Pl L B S A\ SFR
SWCMD 97h PLiEER IAPALL #5#ilArE . P 200y, ANEE S e B8 AR — NN E
IR AR .

IAP B HXEAEGINRRY . B AT AR SEHAE it RSB — IR B Mg AE S 5l . A7
v XA T AR, (XA X0 5 2 iR 1. XA X KN 240 2715, T —
A~ EEPROM. AP Bz NAE 7Y fE B . TM52F1376/78 %isMREME T —4skfk 128 byte [
EEPROM, LL#ZINfE, EEPROM AR 2 M5 N & LS IREL, @il EEPROM
RAF B -
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CFGW X i%f 3 MEIE 7" (CFGWH, CFGWL 1 CFGBG), EfiT T INfEfEE s/ 16
AMHihk, CFGWH 2 AR 4 1AP f2HU, 24 IAPALL FrEwi % E 5 CFGWL 1 CFGBG #J#% IAP
FH. FHEAJE, CFGWL # 5 #1%] SFR F6h, CFGBG # & #I% SFR F5h, 2 &5 ftn] LU
&M SFR F6h & F5h k% CFGWL F1 CFGBG 44l B

2.1.4 1AP R R FE

IAP NAEE Nl IL“MOVX @DPTR, A”#E4KSLHL, MR T4 (DPTR) L& NAE R B A5tk
(0000h~3FFEh) , ACC 1.2 55 \ [t %5 TM52F1376/78 X A7 IAPWE SFR 14 eIt A 48257 1AP
BN 1AP NEBANKLEE 1 ms @Vec=5V. [FN, CPU &b TR A, HTE MR (8
28 55) 765 NI 2k S22 1T« S Z0TE IAP 5 5 J5 A BRI E] = A= fr) . [RIR TM52F1376/78
WEE—A IAP BT I ER 28, FHLUETF S5 NRIMRIEIRE . 1AP INAF BN E Ve > 4.0V H
K WDT, i firs .

TR P A 23 A LAP B e = | — AN sk 2 (a), 2 H bRtk $5 7 0000h~3FFFh X35, 1AP #]
Pl “MOVX @ A, DPTR” & “MOVC” $84HUANAE, RIBEZ FAE BUSHEAIE . INAFH
IAP 52 HUAS 75 ZANAM Y CPU ZEFFR (7] .

s IAPTRBIARES (%)
FEF 40V < Ve < 5.5V

ANL AUX2, #3Fh ; WDT function disable

ORL AUX2, #04h ; IAP Time-Out function enable
MOV DPTR, #3F00h ; DPTR=3F00h=target IAP address
MOV A, #5Ah ; A=5Ah=target IAP write data
MOV IAPWE, #47h ; AP write enable

MOVX @DPTR, A ; Flash[3FOOh] =5Ah, after 1AP write

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

MOV IAPWE, #00h ; AP write disable, immediately after 1AP write
CLR A ; A=0
MoOvC A, @A+DPTR ; A=5Ah

D IAPRBIARRS (CHES
T 4.0V < Ve < 5.5V

unsigned char xdata PROMJ[4096] _at_ 0x2000 /l 0x2000 = start address
unsigned char code CODE[4096] _at_ 0x2000 /I 0x2000 = start address

AUX2 = 0x04; /I WDT function disable & IAP Time-Out function enable
IAPALL = 0x65;

IAPWE = 0x47;

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

IAPWE = 0x00;

IAPALL = 0x00;

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

SWCMD — IAPALL
R/W W R
Reset - 0

97h.7~0  IAPALL(W): S A 65h LAt E IAPALL =ik E, 5 AN EENTERR IAPALL Fr. @i IAP

B4 e ma, SCEIER IAPALL bR
97h.0 IAPALL (R) : 1ZAnEFR /R INAF B X 7] 5@ 1 IAP AT /7.
SFR C9h Bit7 | Bité | Bit5 | Bit4 | Bit3 [ Bit2 | Bitl | Bit0
IAPWE

IAPWE IAPWE IAPTO —

RIW R R W

Reset 0 0 —
C9h.7-0 IAPWE (W) : IAP f8ifg, 5 A 47h {58 IAP; t/2 EEPROM B A{fifit, 5 A\ E2h {fit EEPROM,

B EENER: IAPWE.
1 IAP 5 N8 EEPROM 5 A\ 4 5EiiJq, SLRITE R IAPWE Frid.

Coh.7 IAPWE (R) : Z[7] IAPWE Fri&.
Coh.6 IAPTO (R): [0l 1AP | 1M Hbrd. XiEk% IAPWE 8 EEPWE, filfifF< HaERE 1)
W brE . (EEPROM 5 N LZ A T 10 HAr &
SFR F7h Bit7 | Bit6 Bit2 | Bitl
AUX?2 WDTE IAPTE
RIW RIW RIW RIW
Reset 0 0 1| 1
F7h.7~6 ~ WDTE: & 1t 858 A7 9% i
Ox: F& 1052 i 23 = A7 52 1]
10: FHI Mt a8 AL T ph /12 e iU R RE, N/ B /45 b R 28k
11: FI e 88 AL G4 5 H
F7h.2~1  IAPTE: IAP B EEPROM 5 NABI & | 141 5 I 2845 il 7
00: XHAFE 140 % I 2%
01: BHAIVIERN, %5FF 1ms il & i HFRE IAPTO, H455K IAP(EEPROM 5 N) F27
10: JHAET Ry, 2565 3.9 ms il & BT i HbRE IAPTO, F455K IAP (EEPROM S \) 2
11: JHAET R, 2567 7.8 ms il & BT i HbRE IAPTO, FH45K IAP(EEPROM 5 \N) 2

2.1.5 [NFF ISP B

“PERGIIE” (ISP) HIFEAN 1AP 254U, (HH K208 T R FEFAAUS . FIP AT DA UART B
ol 57 NN R ENRSRAT T U FE AR, 28)5 H IAP AR 7 sUE AR . ISP #2834
FeERERE N RAMUEX, A2 ISP R M2 1 INAF X .
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2.2 EEPROM HUiEfFfE 2

TMB52F1376/78 A5 1 — 128 F¥ift) EEPROM ¥R /LB 8s . TSN — A b it 5dE 42 18],
A PLEE RS N BAN 5. EEPROM B A &0 5 5 IRINE N /¥R B B A M .

EEPROM Memory

EE00h EEPROM[0]

EE02h EEPROM[1]

EE04h

EEFCh EEPROM[126]

EEFEh EEPROM[127]
(RERES A, TFHHHTR)

EEPROM ##E 5 N\l IR LUNAE 1AP 1775, i “MOVX @DPTR, A”f84KCH, H¥afaEr
(DPTR) 4% EEPROM (] H t5 it (EEOOh~EEFEh, Hbuhk%:vkik 2, Bl Addr.=Addr.+2), ACC f. %
EEANEE. SAKRLEE 2ms @Vec=3V, 1ms @Vcc=5V. [FIR, CPU &b T2k, HT
B MRS (GBI 28 55) 725 NI R4k 21817 « A6 27 E EEPROM 245 5 N 56 i Ja Ak 38 1A |) 7= A=
f . [E] TM52F1376/78 N & —4> EEPROM & | 1€ 2% (5 IAP & [ 14 2 i 28 3L 5) , F LA
B U ENRIEIRIEIRE . EEPROM il 5 N\ 752 Ve > 3.0V AKX WDT, ##RiEmizs .

HIT“MOVX A, @ DPTR”#54>, HENG HArhlil45 11 EEOOh~EEFEh [X 1%, {§ Al LAIEE EEPROM
¥ . EEPROM 4 LUK £ 75 4 300ns.

: EEPROM/R AL

© HHEI OV < Ve < 55V
ANL AUX2, #3Fh
ORL AUX2, #04h
MOV DPTR, #OEEOOh
MOV A, #0A5h
MOV EEPWE, #0E2h
MOVX  @DPTR, A
MOV EEPWE, #000h
CLR A

MOVX A, @DPTR

; WDT function disable

; EEPROM Time-Out function enable

; DPTR=EEOOh=target EEPROMIJ0] address
; A=Ab5h=target EEPROMI0] write data

; EEPROM write enable

; EEPROMI[0]=A5h, after EEPROM write
; Ims~2ms H/W writing time, CPU wait
; EEPROM write disable, immediately after EEPROM write

; A=0

; A=A5h
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SFR C9h Bit7 | Bit6é | Bit5 | Bit4 | Bit3 | Bit2 | Bitl | Bit0
EEPWE
IAPWE IAPTO | EEPWE —
R/W R R W
Reset 0 0
C9h.7~0 EEPWE (W) : IAP ffift, 5 A\ 47h f§i5E IAP; /& EEPROM 5 Affifg, B N\ E2h fifk EEPROM;
5N EENERR IAPWE,
1 IAP 5 A\EL EEPROM 5 A\ fin & 5E )5, LRI IAPWE 8¢ EEPWE 45 .
Coh.6 IAPTO(R) : B[] IAP B 1M Hidr&. &R IAPWE 50 EEPWE, filifh< B3hEMRE 1M
itk brdi. (EEPROM 5 AILZUE [T Hr &)
Cconh.5 EEPWE(R) : [l EEPWE 5 i&
SFR F7h | Bit2 | Bitl
AUX?2 WDTE IAPTE
R/W R/W RIW R/IW
Reset 0 0 1| 1
F7h.7~6  WDTE: & 1J5E i 5% & 7 42
Ox: & 1052 I 28 2 A7 5 1]
10: FI e a8 E AL T eh A8 eh i T flRe, SN/ 1E /45 BB 25 1k
11: BV a2 A0 64 8 H
F7h.2~1  IAPTE: IAP B EEPROM B NI & | 10 58 I 242 i A

00: KHFE M ER 48
01: BHAIER,
10: JHHET e,
11: JEHET e,

sk 1 ms iR T IR B ARE IAPTO, 454 IAP (EEPROM B\) F2F
L54% 3.9 ms iR BT G BFRE IAPTO, FH45W IAP (EEPROM B \) F41%
L548 7.8 ms iR BT N BARE IAPTO, FH45W IAP (EEPROM B \) F4%
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2.3 HEtrftas

YERPRHAE 8051, %0 A R ES A N A ANB A it =S (8] . N B A7 =5 18] B 256 7711 IRAM
N SFR, X A[iEFEE e EITAI .. SMNEEIEA G428 B 256 /) XRAM, 8 T
LCDRAM, 128 =5[] EEPROM # IAP [Nf#, Hegiid MOVX 15417 HL,

Internal External
Data Memory Data Memory
FFh 0000h
IRAM SFR IAP Flash
Indirect Direct ProShrerfwdrr\:\grtT?or
Addressing Addressing g y
80h 3FFFh
7Fh
IRAM EEOOh
EEPROM
Direct/Indirect Data memory
Addressing EEFEh
00h
C800h
LRAM
C807h
FFOOh
XRAM
FFFFh
2.3.1 IRAM

IRAM £7F 8051 PN EBEHE/7fif 25 (], BEAS 256 717 IRAM #R AT LT FH ()4 S HEAFEL, A BARHY
128 F 5] UE B B3 T hEAF L A A B T 072841 (1 PSW %) , (5 4% IRAM %5 8] AL 00h
F| 1Fh. Hihk 20h 2] 2Fh (1) 16 775 IRAM =5 [E] ] DU A7 Sk IRAM AT DR Ny — R 2 A7 2% FIFE
FrHfER% .

2.3.2 XRAM

XRAM fiiF 8051 AMHdE 70284510 (Hbhik . FFOOh % FFFFh) . 256 #37 XRAM R AEEET
“MOVX” 84 17EL.

2.3.3 SFRs

B AR Zh RS, W1 1/0, SR e r 88/t s &8 1 (UART) B4R 2 M RR ik D) BE 2517
#% (SFR) AU B . X EeZ7f7 4% 5 H 128 A B H s A7 fi == (7] L 1¥) 80h # FFh . A
14 A4z F-HEP) SFR (X R BN 710 R 8 AN 3 1A 2 T F-4E11) , 41 ACC, B 5 /7 #% , PSW,
TCON, SCON FlH:Ath, H'e SFR HAEH 747 T4k, SFR HRAE T N BB B IR AL Fr 1 A1 Bl 5 4% 3k
AT HAR A B AN . 75 TMB2 R At de 32 it T 5 hrdE 8051 8 2L B A M it AR . B
T hrHE 8051 KFERTHAE AR A8 A, ot AR SEEL T F T HC B AAF VSO T RS R R D BE A7 2% »
#41 ADC/LED/LCD Z545i%:05 i ThRg .
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Internal Data Memory

Direct / Indirect Addressing 7Fh FFh
. . SFR
General Purpose RAM Indlre(;t I@gs/{essmg Direct
( ) Addressing
30h 80h
AT\ o=
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
AR |, Direct/ ndirec -
37 |36 |35 | 34|33 |32[31]|30]| addressable Addressing FOh
2F [2E [2D | 2C | 2B [2A | 29 | 28 20h (SRAM) E8h
27 [ 26 [ 25 | 24 [ 23 | 22|21 |20
1F [1E [ID | IC | 1B | 1A | 19 | 18 ACC EOh
17 | 16 |15 | 14 | 13 | 12 [ 11 | 10
o0n [OF [0E [0D [ 0C [08 [0A |09 [ 08 00h CLKCON [ Dgh
07 |06 | 05| 04]03|02]01]00 PSW DOh
Register Bank 3 1Fh T2CON_ | C8h
18h . . COh
Direct / Indirect P Bah
Register Bank 2 17h - Addressing ) Boh
10h E
A8h
Register Bank 1 OFh I:I P2 AOh
08h » Bit o SCON | 9sh
Register Bank 0 07h R P 90
g TCON 88h
00h PO 80h
8/0 9/1 A/2 B/3 Cl4 D/5 E/6 FI7
F8h AUX1
FOh B CRCDL CRCDH CRCIN CFGBG CFGWL AUX2
E8h SIADR SICON SIRCD1 |SITXRCD2 AUX3
EOh ACC MICON MIDAT EXA EXB
D8h | CLKCON |PWMOPRDH |PWMOPRDL [PWM1PRDH|PWM1PRDL |PWM2PRDH [PWM2PRDL
DOh PSW PWMODH | PWMODL | PWM1DH | PWM1DL | PWM2DH | PWM2DL
Csh T2CON IAPWE RCP2L RCP2H TL2 TH2 EXA2 EXA3
COh
B8h IP IPH IP1 IP1H LVDS
BOh P3 LEDCON | LEDCON2 ADCHS
A8h IE INTE1 ADCDL ADCDH
AOh P2 PWMCON |PINMOD10|PINMOD32|PINMOD54|PINMOD76( PINMOD |[PWMCON?2
98h SCON SBUF
90h P1 PORTIDX OPTION INTFLG INTPIN SWCMD
88h TCON TMOD TLO TL1 THO TH1 SCON2 SBUF2
80h PO SP DPL DPH INTPORT | INTPWM PCON
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3. RHEERALAME A AT

Zoth A RS A (LVR) FMEHEJERAM (LVD) IhAt. CFGWH ik #¢ 16 241 LVR, SFR
LVDS &+ 16 2% LVD. 1 SFR PWRSAV F1 LVRPD {7 th£=80 LVR Ihig, 1 NEx.

SFR CFGWH | f i/t & 1 A
BB T URPD [ PWRSAV | LVRE (LVR) e 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
Pepp i 0 X 0111 ON LV Reset 3.03V
B 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 3.50V

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
— 0 0 0110 ON LV Reset 2.89V
fﬁﬂﬁi 0 0 0111 ON LV Reset 3.03V I FE
% e %_;t 0 0 1000 ON LV Reset 3.17V 60~ 100uA

0 0 1001 ON LV Reset 3.31V

0 0 1010 ON LV Reset 3.45V

0 0 1011 ON LV Reset 3.50V

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
S PR 0 1 XXXX ON . nfb'ﬁfg'éé\z/zw FE I FEZ 40UA
{E1EAR . * /N R TH FEZ
A, 0 1 XXXX OFF Disable L
PP )
R 1 X XXXX ON cabe YR s | e doua
IR
(3152 . * i /N L VH FE L)
57 e 1 X XXXX OFF Disable 0.1UA

W HIFHEASI LR E T SRC 5 HTHIFE #7747 5.5 ~ 23uA.
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SFR F7h | Bit 5 |
AUX2 PWRSAV
R/W RIW
Reset 0 |
F7h.5 PWRSAV: #E 1 iR N/ s /45 AR 8 A e
SFR F8h Bit 3
AUX1 LVRPD
RIW RIW
Reset 0
F8h.3 LVRPD: {KHEEAThResE 1L
0: LVR J5H
1: LVR ZH
SFR BFh Bit 7 Bit 6 Bit3 | Bit2 | Bitl | Bit0
LVDS LVDPD | LVDO LVDS
RIW RIW R RIW RIW RIW R/W
Reset 0 0 0 0 0 0
BFh.7 LVDPD: e ERMIhAEEE L (FF 2 W 5 M5 bR B 3hE8 D
0: LVD j2H
1: LVD £/
BFh.6 LVDO: i H Al
BFh.3~0 LVDS: 1S Th sk £
0000: # LVD &% & N 2.05V
0001: ¥4 LVD % &K 2.19V
0010: ¥4 LVD ¥ &N 2.33V
0011: ¥ LVD & E N 2.47V
0100: ¥ LVD % & N 2.61V
0101: ¥4 LVD % &N 2.75V
0110: ¥ LVD % & X 2.89V
0111: ¥ LVD % & X 3.03V
1000: ¥ LVD % &N 3.17V
1001: ¥ LVD ¥ & AN 3.31V
1010: ¥ LVD ¥ & AN 3.45V
1011: ¥ LVD ¥%EE K 3.50V
1100: ¥ LVD % &N 3.73V
1101: ¥ LVD %EE K 3.87V
1110: ¥ LVD % K 4.01V
1111: ¥ LVD & & N 4.15V
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Flash 3FFFh Bit5 | Bit4 | Bit3 [ Bit2
CFGWH LVRE

3FFFh.5~2 LVRE: 1 L& 7 IhREIE R
0000: ¥ LVR &8N 2.05V
0001: ¥ LVR &8N 2.19V
0010: ¥ LVR % E K 2.33V
0011: ¥ LVR &8N 247V
0100: ¥ LVR &8N 2.61V
0101: ¥ LVR &8 N 2.75V
0110: ¥ LVR &8N 2.80V
0111: % LVR % K 3.03V
1000: ¥ LVR % & N 3.17V
1001: ¥ LVR % &N 3.31V
1010: ¥ LVR ¥ & AN 3.45V
1011: ¥ LVR % E AN 3.59V
1100: ¥ LVR % & N 3.73V
1101: ¥ LVR % & N 3.87V
1110: ¥ LVR % & N 4.01V
1111: ¥ LVR & N 4.15V
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4. HhL

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

41 FHEEAN

FHENE, WAFREEMRE, #1740 ms FES AT, SRJGM Flash 155754740 Tk
CFGW #rffds LE B AL A2 BEHINE CFGW) . AR AT 2 VCC 5] B i R Sl 453 Vs

B, R E ETHE 2.2V, BB LA RN /BT B3k .

4.2 SMERSI IR AL

AN B E AN R A 2. RSTn 5] I ZELREEZE /DA SRC B8 B IHK BI85 5l R ke 4R
SIS AT LA CFGW ffifig /2% 1k,

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

4.4 BV RE L

WDT jii HHEZ 78 SFR F7h Kizthil. WDT {#/ SRC {E it Humt 3t . et /1B eiiii=tizsr, 1
TN/ T/ BT RIS AT BUE 1k B T4 i I g s R AT WDTPSC SFR & X . WDT
H CLRWDT SFR 8 E &%

45 KB EENAL
120 3Rt 16 MK H R A7 (LVR) 3& T, A Al 1 CFGWH 1R H ik #%.

Flash 3FFFh Bit 6 Bit5 | Bit4 | Bit3 | Bit2
CFGWH XRSTE LVRE
3FFFh.6  XRSTE: #MiBo| I A 2

0: Ja AN SR AL
1: ZEFANE S IR AL
3FFFh.5~2 LVRE: f&H LR IhREE
0000: ¥ LVR i&E A 2.05V
0001: ¥ LVR i&HE A 2.19V
0010: ¥ LVR i&HE A 2.33V
0011: ¥ LVR % H K 2.47V
0100: ¥ LVR i&HE A 2.61V
0101: ¥ LVR i&E A 2.75V
0110: ¥ LVR i&E A 2.89V
0111: # LVR ¥#% & N 3.03V
1000: ¥ LVR ¥ & N 3.17V
1001: ¥ LVR % &M 3.31V
1010: ¥ LVR ¥ & J 3.45V
1011: ¥ LVR ¥ & 3.50V
1100: ¥ LVR ¥ E N 3.73V
1101: ¥ LVR % E N 3.87V
1110: ¥ LVR % &N 4.01V
1111: ¥ LVR %8N 4.15V
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SFR 94h Bit5 | Bit4
OPTION WDTPSC
RIW RIW
Reset 0 | 0
94h.5~4  WDTPSC: & | 14152 i 25 23 A (] i £
00: 240 ms WDT % %
01: 120 ms WDT @i %
10: 60 ms WDT #i i %
11: 30 ms WDT #i i %
SFR 95h Bit 7
INTFLG | LVDIF
RIW RIW
Reset 0
95h.7 LVDIF: & H R IR &
AR E . B 7TFh SN INTFLG LAERR bR &
YE: S/W L0 5B INTFLG 9k, HE 1 BGIFMACE.
SFR 97h Bit7 | Bit6é | Bit5 | Bit4 Bit 3 Bit2 | Bitl | Bit0
SWCMD ISWRST
RIW W RIW RIW
Reset - - 0
97h.7~0 SWRST: 5 A 56h LLF=AEBAEE AL
SFR F7h Bit7 | Bit6 Bit 5 |
AUX2 WDTE PWRSAV
RIW RIW R/W RIW
Reset 0 0 0 |
F7h.7~6  WDTE: & 1€ & = Ari% ]
Ox: 7102 I 2% 5 A7 54 1]
10: Al yent s G0 T e /28U T 1ERE, =N/ 8/ 15 b 2510
11: FHI e 8 2 AL in4 a H
F7h.5 PWRSAV: & 1 W IN/ s /45 AR 8 F I Th#e
SFR F8h Bit 7 Bit 3
AUX1 | CLRWDT LVRPD
RIW R/W RIW
Reset 0 0
F8h.7 CLRWDT: W& LUEME et 2%, B4 5 sh7E — A s SRR e
F8h.3 LVRPD: {KHLEE NI IhRELE

0: LVRJEH
1: LVR %%
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5. e e BRI TAERLS
5.1 B8R

O T A B RGE. (EIs TR, H ] DLEE DI Il BS B g BP . Bn] DLk
BRLL 1, 2, 48% 16 MR BhorAiigs . PRBepml g FXT (BUd R, 1~ 18 MHz) 85 FRC (PRLig
RC, 18.432 MHz) . 2B}8hmI DLk A SXT (81 di#ik, 32 KHz) B SRC (12 N # RC, 130 KHz) .
Pl ORI B 4w SO TR /120 $) CPU i 1T .

SALE, ZRAEEE 130 KHz ] SRC 181T. S/W MiZ IEAfkE #2220 iz AT I B
BRI Vo FUVFO 75 S 10 RGN B4R IS AT . E RS, 18 MHz 1) RGeSl 4R 75 2
Vee>2.2Vo

% B PN IR G A iR 3] XI/XO 5l B T4 g IR gt a5 5. SR miae, il
W— AN IR B A SR AR B W A IR 8% o AE PR 20, PRI IR 28 n] LU VE R 1~18
MHz., 7EIE8P T, 18R A RefdF 32.768 KHz HIHf #P A%,

CLKCON SFR ##il| Rt 2 IEH 1217 . H/W HIHKT S/W 34 % B 1% %7745 . S/W HAETER
PR T AR B I P SR, RIS AP B N SO B R . A ERINS STPFCK=1 &
SELFCK=1. ZWEHIXA SFR I —IkKH 5 —"Mi.,

WA E AR EE Foyscux MR BH 1 2] FXT, P ROZ IR LT D3RR
1. %% FCKTYPE (D8h.6)

2. ZfF 2ms EF FXT fRmfae

3. & SELFCK (D8h.2)

120 Fr & ] PLE) P14 5] i e KGR 8 2 4351 (55 (CKO). CKO 5| JIF%n % & i PINMODE
SFR ##l] (ZWEE 7)) .

STPSCK (D8h.5) —
PD — “_I>—> WDT

i>—> TIMER3
STPPCK (D8h.4) — >
0 pu—
SRC SLOWCK | IDL TIMERO

oxT 0 — 4 TIMERL
ivide TIMER2
1 N SYSCLK
|« FASTCK |, | 1/2/4/16 :>_' ADC
"C_/ UART
LA
2 pD
SELFCK L
(D8h.2) >—>

CLKPSC
(D8h.1~0)

7
FRCF =<9 FRC

SCKTYPE
(D8h.7)

CPU

xi XF—»
x0 [Xe—

0SsC

STPFCK
(D8h.3)

FCKTYPE
(D8h.6)

YE: [T CLKPSC B, I #L]# ] 612 B, & 7 HE1F 16 T B (RAD o Fig =y
AP-TM52XXXXX_01S A7 AP-TM52XXXXX_02S 7 & G 1T #1921
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CLKCON (D8h)
SYSCLK bit7 bit6 bit3 bit2
SCKTYPE | FCKTYPE STPFCK SELFCK
Fast FXT 0/1 1 0 1
Fast FRC 0/1 0 0 1
Slow SXT 1 0/1 0/1 0
Slow SRC 0 0/1 0/1 0
Fast type change 0/1 0&->1 0/1 0
Slow type change 0&<~>1 0/1 0 1
Stop FRC/FXT 0/1 0/1 0>1 0
Switch to FRC/FXT 0/1 0/1 0 0>1
Switch to SRC/SXT 0/1 0/1 0 150
SFR F6h Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bitl | BitO
CFGWL FRCF
RIW RIW
Reset - [ - 1 -7 - 71T —-—1T -1 =
F6h.6~0 FRCF: FRCHiZ H#
00h= #FEAL, TFh=3iF ik
SFR D8h Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bitl | Bit0
CLKCON | SCKTYPE | FCKTYPE| STPSCK | STPPCK | STPFCK | SELFCK CLKPSC
R/W RIW RIW RIW RIW RIW RIW RIW
Reset 0 0 1 0 0 0 1 | 1
D8h.7 SCKTYPE: 12i8hA, %47 A gefE P i (SELFCK=1) i} it 4% .
0: SRC, P2.1, P2.0 4 1/0 5|}
1: SXT, P2.1, P2.0 ARSI
D8h.6 FCKTYPE: fREFEREA . %47 A RETEMS BBz (SELFCK=0) i 2 7% .
0: FRC, P2.1, P2.0 4 1/0 5|}
1: EXT, P2.1, P2.0 NGRS
D8h.5 STPSCK: %A 1, fFiE1g8hElE IR
D8h.4 STPPCK: # &1, {51k UART/Timer0/Timerl/Timer2/ADC 1 %% PR = 1 i 4 o
D8h.3 STPFCK: BN 1, fF 1R RE B LATT 128/ 25 IR U L T
%A RETES BB U A
D8h.2 SELFCK: RGN FrJsiE#e. A R A2 STPFCK=0 74 7] LA AE .
0: 124
1: A
D8h.1~0 CLKPSC: RSl #horiids, AR Kl 16 A

00: ARG pE P/ 2 iR LL 16

01: RGN BREHR/

B R LA 4

4
10: RGN B PR/ 1IN BHER L 2
/18

11: RGihsh 2

BB EL 1
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5.2 #ERK

RAREA 5 FERAER. REMERPOE OFERI Bl B2 IS 1T ) CPU. 188t SO TE i
PO EIZATHY CPU. RGN Bl BRI, DIAERUIR.

ZREFE L 13 E PCON H 1) IDL ALt N o BRERNS I 4R ] 1 BN TE 2= WA 0 R 1 R G e,
{ENS I B 4 HRR DT ZEZS RSN, CPU BENBEAR, M A L ANEI# & (R FRIG K . #£ CLKCON SFR
Hf “STPPCK” A7 n] LA B it — P R N BN TR . W STPPCK=1, Timer0/1/2,
ADC Al UART 7EA AU 1k . B8 1 KRG s R G B T & . B Ll & E
CLKPSC SFR [k R Gel Bl R e sz B . 25 RS 208 1k 8 7 B A R F) oo B Sfe e B2

1R R L@ % B PCON H1¥) PD 7 & CLKCON H1f] STPSCK fi7 i N\ . iX fil A5 20 78 bR v 1Y) 8051
EPTiE e B, FEEIEEAT, BT WDT BT eIt E, HAbprgm e b, =ik a]
DL I & A7 B85 | e R Sk 4 R

e 2 1 % B PCON ) PD 7 235 CLKCON i) STPSCK firif N . ZEE =T, fr
AApERiE L, EAREA T Timer3 A1 WDT, N'EATalGE4t TIFRARAS . R al B &
A7, SIMBEER Timerd AHlkZeal., X, Timer3d B &R X ek B2 w8, TREEFE
FRC/512.,

YE: WIFRINTN 5] I T B P H 2 I BE 7 T B 075 ZT 7 7 1f# 26 AINTn=0 and EXn=1, n=0~1)
YE: B Bandgap M SRR i HAE (VBGOUT=0)

SFR 87h Bit1 Bit 0

PCON PD IDL

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

87h.1 PD: f=1E47, W& 13 NE 4/ E IR
87h.0 IDL: ZWHAL, i 13 N AR

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

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

D8h.7 SCKTYPE: 12#h, %47 A aefE P s (SELFCK=1) i} it 4% .
0: SRC, P2.1, P2.0 A4 1/0 5|
1: SXT, P2.1, P2.0 N&IRTIH
D8h.6 FCKTYPE: REFEA, %47 R RETE M2 B A= (SELFCK=0) i £ 4% .
0: FRC, P2.1, P2.0 4 1/0 5| J§
1: FXT, P2.1, P2.0 N&IRSIH
D8h.5 STPSCK: %M1, {Fikig88hfEis hEiz.
D8h.4 STPPCK: # N1, {%1t UART/Timer0/Timerl/Timer2/ADC 1 %5 5 2 1 s 4t o
D8h.3 STPFCK: BN 1, fE1bPRmteh DLAT & 1880 /25 AR 20 B 7
ZAL R BETEAS B 2N 5 R
D8h.2 SELFCK: R&Rhjsikse. A A2 STPFCK=0 4 7] DA .
0: fEmfep 1. Hemtpp
D8h.1~0 CLKPSC: HRZimfphorfitds, AERGERH AN 16 A4
00: RGP 2/ 2EEhERLL 16
01: ARG eh /12 m kLl 4
10: RGN BRI/ 1S HBRER DL 2
11: ARG BOE /1SR BRER DL 1
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SFR 94h Bit 6 | |
OPTION TM3CKS
R/W R/W
Reset 0 |
94h.6 TM3CKS: Timer3 Clock Source select
0: Slow clock (SXT/SRC)
1: FRC/512 (36KHz)
SFR F7h Bit 4 |
AUX2 VBGOUT
R/W R/W
Reset 0 |
F7h.4 VBGOUT : 7 i ki H R it 22 P3.2
0: =M
1: BH

-
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6. AN e

ZO A 13 PRI R A ek g5k . A S WA DL BN S /45 1A 0 R e iE CPU. BRI
PHAE B R REIEHINAL. ANEE Wi REFEHIAL /2 0382 1, A Wrs 44 15 B A 3 ) A Wb
=, P EARESNEDT.

Vector Flag Description
0003 IEO INTO &5 51 B Wy (nT DARG B 457 /45 1E A5 5X0)
000B TFO Timer0 1l
0013 IE1 INTL ZF8 5] B Wiy (np DR i 87 45 /45 1 A5 50)
001B TF1 Timerl 7
0023 RI+TI & 1 (UARTL) H ity
002B TF2+EXF2 Timer2
0033 — %84 ICE #ix{ Mg
003B TF3 Timer3 H
0043 PCIF Iig)rtO~PORT3 AR 51 EL P AR A A By (R DA RS 88 8 45 /45 1A
T
004B LVDIF LVD i
0053 ADIF ADC it
005B - (]
0063 RI2+TI2 & 1 (UART2) Hrikr
MIIF
TXDF "

006B RCDIE 1°C Hlir

RCD1F

PWMOIF
0073 PWML1IF PWMO-~2 H i

PWM2IF

Hh 7 [ B AR

6.1 FH W REAIR SR = ]

IE AT INTEL [1J SFR 7€ B2 15 H CPU #2455 . IP, IPH, IP1 A1 IP1H ) SFR e HH kil st
Ko BT PERSS, 75 EA R B e S 0 v BT v A IR 55 o 4 SR AH ) BB v I S 4 1) v BT
ARSI, BT R W SR R DS, ELBIE 2 AT HIARSS e . WHERBHR AL e 2 b W IE B AR 55 0, s
ek, FFAE IR RS . AR R s RS, RS R BRI S G R W A 2 e Ak

6.2 KXTHMrTREFHIRENK

EHEN TR, B T 484 3 N 4T PUSH, POP i) SFR A Bt PSW 4, LR 5]
SFR 7 iZ N\ PUSH POP K474, 11 PORTIDX, LA el 55 Xt SFR 7] f8i& A —
WA, %4 PWMDH, PWMDL, PWMPRDH B PWMPRDL Jy 16 f7#:1E, F&E4EmFT
AR5 NS, Szl Gk A TP W, BN fE B 5 X 4k 16 £ 1 SFR e & A i, i
Wr P N AFIX ML SFR S . WA 2 1& sk 5 e 1%, 16 A2 PWM period 5 duty 25, A
TEFFE N T EE, SR W SE T s, DU T RE R R AR
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SFR A7h Bit 6 Bit 5 Bit 4
PWMCON?2 PWM2IE | PWMLIE | PWMOIE
RIW RIW RIW RIW
Reset 0 0 0
A7h.6 PWM2IE: PWM2 ki fiifig
0: ZH

1: fo¥F (ER: PWMIE 4RI A 1 A4 B4 PWM 1)
A7h.5 PWMLIE: PWM1 H rfifig

0: ZH

1: fo¥F (ER: PWMIE 4RI A 1 A4 B4 PWM 1)
A7h.4 PWMOIE: PWMO H i fiifig

0: ZH

1: fo¥F (ER: PWMIE D4R A 1 A4 B4 PWM 1)

SFR A8h Bit 7 Bit5 Bit 4 Bit 3 Bit 2 Bit1 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: Srfbfd e
0: ZEHFTA H
10 BN A T e A5 A A W o o £ g B A
A8h.5 ET2: Timer2 s GE 2
0: Z£F] Timer2 I
1: ¥ Timer2 H I
A8h.4 ES: & 1 (UARTL) i g das skl
0: ZEF & 0 (UARTL) H T
1: fovFaE I (UARTL) Ak
A8h.3 ET1: Timerl T br{dfE 54
0: %5 Timerl #
1: Y Timerl Hir
A8h.2 EXL: INTL 5 fi b Finey {52 /45 1E A4S o e i 4 il 42
0: ZEH INTL 5 v b7 A0 27 122 /452 1A Qe i
10 SOV INTL 3R 5/ 5 L SRR, R EA A 0 31, #STTAE 2 5/ LR R
Wil CPU.
A8h.1 ETO: Timer0 " Wr{ffE
0: Z%H Timer0 9 i
1: % Timer0 Hrilr
A8h.0 EXO0: INTO 5 fii b Fin ey 452 /452 1 ABS o o Fi2 4 ol 2
0: ZEH] INTO 5 v b7 A2 122 /452 b A Qe i
10 SOV INTO 3RS 5/ 5 LSRR, R4 EA N 0 3 1, #TTAE 2 5/ LR R
W fiE CPU.
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SFR A9h Bit 7 Bit 6 Bit 5 Bit 3 Bit 2 Bit 1 Bit 0
INTEL PWMIE I2CE ES2 ADIE LVDIE PCIE TM3IE
RIW R/W RIW RIW RIW RIW RIW RIW
Reset 0 0 0 0 0 0 0
A9h.7 PWMIE: PWMO~PWM?2 kg g

0: ZEH PWMO~PWM2 it
1: 1% PWMO~PWM2 it

A9h.6 I12CE: 1°C (F/M) Hr i fdife
0: Z2H 1°C ity
1: ¥ 1°C Hi
A9h.5 ES2: Serial Port (UART2) ki fifig
0: Z%Fd Serial Port (UART2) 147
1: fu¥F Serial Port (UART2) H Ik
A9h.3 ADIE: ADC H Wi fit 12 i
0: 241 ADC ity
1: fo¥F ADC il
A9h.2 LVDIE: LVD ifiife
0: Z5F LVD "k
1: 7Y% LVD H i
A9h.1 PCIE: Port0~Port3 5| il HLFAR b R T e o 12257 A 52 M 7 452 / 52 1A e i T
0: Z5H] PortO~Port3 5| Jii B A5 4k, o iy
1: FCVF PortO~Port3 5| Jiil H ~F AR 4k K
A9h.0 TMS3IE: Timer3 = W g 42 il
0: 22 Timer3 5 b7
1: 0¥ Timer3 J7 17
SFR B9h Bit5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
IPH PT2H PSH PT1H PX1H PTOH PXOH
RIW RIW RIW RIW RIW RIW R/W
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
RIW RIW RIW RIW RIW RIW RIW
Reset 0 0 0 0 0 0
BOh5,B8hS PT2H, PT2: Timer2 rhHIifit e izhl. (PT2H, PT2)=
00: 0 ¢ (FAKML )
01: 1%
10: 2 %%
11: 3 F (g
B9h4,B8h4 PSH, PS: & 1 (UARTL) it st etz i, & X .
BOh3,B8h.3 PT1H, PT1: Timerl St sededzshi. & X k.
BOh2,B8h2 PX1H,PX1: INT1 5| Wit gdsil. & X k.
BOh.1,B8h1 PTOH, PTO: Timer0 H i seZadsstil. & X k.
B9%.0,B8n.0 PXOH, PX0: INTO 5| AR e iz il. & Xin L.
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SFR BBh Bit 7 Bit 6 Bit5 Bit 3 Bit 2 Bit1 Bit 0
IP1H PPWMH | PI2CH PS2H PADIH | PLVDH PPCH PT3H
R/W R/W R/W R/W R/W R/W R/W R/W
Reset 0 0 0 0 0 0 0
SFR BAh Bit 7 Bit 6 Bit5 Bit 3 Bit 2 Bit 1 Bit0
IP1 PPWM P12C pPS2 PADI PLVD PPC PT3
R/W R/W R/W R/W R/W R/W R/W R/W
Reset 0 0 0 0 0 0 0

BBh.7,BAN7 pPPWMH, PPWM: PWMO~PWM2 i sa g dastsl . 5 S b
BBh6,BANG  PI2CH, PI2C: 12C (/M) Hlbifh se izl & i L.

BBh5,BANS pSoH, PS2: i [ (UART2) Hllifit st gk dzsil. & Xt k.

BBh3,BAh3 PADIH, PADI: ADC kil s izl & X k.

BBh2,BAh2 PLVDH, PLVD: LVD HHfEsedzdl. & Xk,

BBh1,BAhL PPCH, PPC: i1 0~ i1 3 5] il H ARk Wit Se ezl . 52 S s
BBhO,BANO PT3, PT3: Timer3 Hliilse g dzil. & X k.

SFR EAh Bit 7 Bit 6 Bit5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
SICON MIIE TXDIE | RCD2IE | RCDL1IE
RIW RIW RIW RIW RIW
Reset 0 0 0 0
EAh.7 MIIE: 1°C Tt fg
0: ZH
1: fiife
EAh.6 TXDIE: MWL 1ZC K% 58 il Wi g
0: ZH
1: fiife
EAh.5 RCD2IE: MWL 1ZC DATA2 (SITXRCD2) ikt 78 i Wi g
0: ZH
1: fiife
EAh.4 RCD1IE: MWHL 1ZC DATAL (SIRCD1) 42Uk 58 i Hh i i
0: 2H
1: fiife
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6.3 5= ¥F LVD i

Sl W ELFE INTO~ INTL A Port0~ Port3 5| AT ~FAZ 4L Hh . INTO~INT1 F1 Port0~ Port3 1] 5]
JEAE Ak A B MR EE D) RE . INTO A1 INTL 2y 8051 Frfkfi & 1) T By B FE~F- . Port0 ~ Port3 5| Jil 55
SR W 10 RS i k. 5 E M fsE @ PINMOD10 / PINMOD32 / PINMOD54 /
PINMOD76 17 & . AXKFAMEE, HZWE 7 3. PINMODE 5| s K ffigeixE. M LVD
T RT R T AI Voe H S FESE I P2 AR T

2 Port0 ~Port3 /95 JIZE L EE 15T T8 (/1 7 B 172 P AL G, A0 T (R 18 8 2R G T (T

LVDIE — |
LvDIF—1
PCI
P37IF
raild— | D 1
[
Iy PCIF
P37 pin change enable !
]

}- INTERRUPT
EAI
‘@“ STOP_WAKE_UP

P25

f
\_‘

P25 pin change enable
]

.
E PO7IF
P17IF PIN7IF
P1.0 gl— X P37IF
P10IF
PORTIDX
P10 pin change enable
P07l x POTIF POOIF
P10IF PINOIF
P07 pin change enable P20IF
H P30IF

PORTIDX

PO7IF
:§ >POIF
POOIF
POOIF P17IF L
; P1IF D
: : PCIF
P10IF
P25IF
; P2IF
P20IF

P371F

PO.1 X }—

Po.0X}—

—

_>_
B
By

PO1 pin change enable —,_

P00 pin change enable

LH

EX1

INTOX}——

A\
EXO0 4,—

P30IF

51 B e BT A
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2 AIRINTR GBI ICRE-T I A IERE THAEIRE, BE) T2 1/ 1145, ANTn=0 F/EXn=1, n=0~1)
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SFR 85h Bit 3 Bit 2 Bit 1 Bit 0
INTPORT P3IF P2IF P1IF POIF
R/W R/W R/W R/W R/W
Reset 0] 0 0 0

96h.3 P3IF: P3.7~P3.0 5| FARL AR, 5 0156k P3.7~P3.0 5| JHI AR LT bx .
96h.2 P2IF: P2.5~P2.0 5| FARL AR, 5 0 if5Fk P2.5~P2.0 5| Ji AR LT bx
96h.1 PLIF: P1.7~P1.0 5| FAL AR, 5 0I5k PL.7~P1.0 5| I F AL TEbx .
96h.0 POIF: P0.7~P0.0 5| jIH8 AR L i kR, 5 0 & kR PO.7~P0.0 5| il FE P A LA

SFR 91h Bitl | Bit0
PORTIDX PORTIDX
RIW RIW
Reset 0 | 0

91h.1~0 PORTIDX: INTPIN, PINMOD10, PINMOD32, PINMOD54, PINMOD76 {5 j% 5l

SFR 95h Bit 7 Bit 1

INTFLG PCIF
R/W R/W
Reset 0

95h.7 LVDIF: f&H A bR &
R E . S/W 4 7Fh 5 N INTFLG LLUERRZbr & .
95h.1 PCIF: Port0O~Port3 5|l A5 L i bn
%] PortO~Port3 5| T FAR AL B AL AR T o vVE Az 4 B 1 i, ik E 1.
S/W 7] LA'S 0 KI5 5 i 51 B b Wids & (PortO~Port3) , 7] LAJE [ PINOIF~PIN7F A1
POIF~P3IF.

2E: S/W AT E0 JEE INTELG 2i0knd, HE 1 BH1FIMTAE.

SFR 96h Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
INTPIN PIN7IF PINGIF PINSIF PIN4IF PIN3IF PIN2IF PIN1IF PINOIF
R/W R/W R/W R/W R/W R/IW R/IW R/W R/W
Reset 0 0 0 0 0 0 0 0

96h.7 PIN7IF: Px.7 5| I H PR L bR

5 0355 Px.7 5l T H PR, BmI1S (x) B PORTIDX & X
96h.6 PINGIF: Px.6 5| I HL PR L bR

5 0 ERFR Px.6 5IBIFESFARLEAR, 3iITS (x) B PORTIDX 52 X
96h.5 PINSIF: Px.5 5| [l HL PR L bR

5 0Bk Px.5 5IBIFEFAR LR, BiITS (x) B PORTIDX 52 X
96h.4 PIN4IF: Px.4 5| [P LI bR

5 0355 Px.4 5l IH PRI, 5mlS (x) B PORTIDX & X
96h.3 PIN3IF: Px.3 5| I H PR L bR

5 0355 Px.3 5l AR, 5nl1S (x) B PORTIDX & X
96h.2 PIN2IF: Px.2 5| AR 40 i

5 0k Px.2 5l I H-FRERR, 5ml15 (x) B PORTIDX & X
96h.1 PINLIF: Px.1 5| H AL AR

50 JERR Px.1 51 I HFARL RS, 55 (x) B PORTIDX & X
96h.0 PINOIF: Px.0 5| L FAZ (L b

50 JERR Px.1 51 I HFARL RS, 505 (x) B PORTIDX & X
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SFR 88h Bit 7 Bit 6 Bit5 Bit 4 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: AhEBrblbr 1 (INTL 51D i kr &
WET H/W EIE] INTL 5] R, A EXL N0 8L 1.
FEF AT I RS, e 20 B R
88h.2 ITL: AhERrRIbr 1 3047
0: ERHL A2 (P k) 7 INTL 5]
1: FRRIA R Ghifilk) B9 INTL 5]
88h.1 IEQ: #hEBrf K 0 (INTO 5 ) iy br &
WET H/W K E] INTO 5] R, A EXO SN 0 8L 1.
FEF AT I RS, e a0 B R
88h.0 ITO: #hEBARIBT O 2 i
0: fERHL A2 (P &) f9 INTO 5|
1: FRRA R GLs ) 1) INTO 5] 4
SFR A8h Bit 7 Bit 2 Bit 0
IE EA EX1 EXO0
RIW RIW RIW RIW
Reset 0 0 0
A8h.7 EA: g o e 42
0: ZER P b
1o AR AT e L A v A ) A6 {5 R kA
A8h.2 EXL: INTL 5 0 B A 8 47 / 52 1 e i e 42 i
0: Z5F] INTL 5| B Hb A 45 /458 b AR nde it
1: FoVF INTL 5] B WA 45 /4 bR e i, AN EA R 0 8 1, #5458 b AR R e
fit CPU.
A8h.0 EXO: INTO 5 1 e b 8 42 / 42 1A e s £ g s
0: Z5F INTO 5| JiHb b A 45 /458 b A < nde i
1: FoVF INTO 5] B R 45 /4 bR e i, AN EA R 0 8 1, #RAT NI/ 45 1A R e
fit CPU.
SFR A%h Bit 2 Bit 1
INTEL LVDIE PCIE
RIW RIW RIW
Reset 0 0
A9h.2 LVDIE: LVD ifiife
0: Z5F LVD kT
1: R LVD H
A9h.1 PCIE: Port0~Port3 5| il Hi AR fb HR TS B8 o 1A A 52 T 45/ 452 1 A = nse I I g

0: Z5F PortO~Port3 | i B A 4k o I
1: AU PortO~Port3 5| il 1 P35 4k, v b

- -
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SFR BFh

Bit 3

Bit 2

Bitl |

Bit 0

LVDS

LVDS

R/IW

R/IW

R/IW

RIW

R/IW

Reset

0

0

0

0

BFh.3~0

LVDS:
0000:
0001:
0010:
0011:
0100:
0101:
0110:
0111:
1000:
1001:
1010:
1011:
1100:
1101:
1110:
1111:

i RS ST 1) R i
# LVD BN 2.05V
# LVD BN 2.19V
# LVD BN 2.33V
# LVD BN 247V
# LVD BN 2.61V
# LVD BN 2.75V
# LVD W E N 2.89V
# LVD BE AN 3.03V
# LVD BB N 3.17V
# LVD BB N 3.31V
¥ LVD & &N 3.45V
¥ LVD & E N 3.59V
¥ LVD & &N 3.73V
¥ LVD & &N 3.87V
¥ LVD & &N 4.01V
¥ LVD & &N 4.15V
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6.4 7 PR e R R0 A b

2RI B R T BE, X ERE &SR WAL (W1: EXO) FI EA A7 AR B N 1 DL
SRR EE TR . T B RVE B INTO~INTL, ERF2E, PWM, ADC 1 UART), w1 LLE
CPU MZS R . 25 PR Me e, SEEDEN AP RS A . AP W IR S5 A2 iR A f5 . “IDL
(PCON.O) B JE IR — R4S BT .

MOV
INST. PCON, H/W ‘ INTERRUPT RET NX1
CODE #01h FORCE NOP SUB-ROUTINE INST.
syscLk T UL annhnGnEs R
IDLE |.'"
P3.2

EA=EX0=1, P3.2(INTO0) %R # = MeERA U7

SFR 87h Bit1 Bit 0

PCON PD IDL

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

87h.1 PD: fZilfr, & 13N 2/ b,
87h.0 IDL: ZWRAL, WFR 1 #FANTHER,

6.5 1%/ % LB MR AT o

BT /A5 b A B AR T 5, R AR AS 5| A sR WA ge AL (. EXO) B, 1% 5| JIMaBE D RE 5 H
& PINMOD10/PINMOD32/PINMOD54/PINMOD76 1 j2 i Port0~ Port3 {5 /45 1145 2 M iR
Ae. — HBE /{514 fiE, “PD (PCON.1) WE GRS 2484 SLRITE Th W IR %% 2 I AT
HTEEN TR B EA=L FNZ S| B RSS2 8K, DLB R B oRFER] . IEThARERTiE CPU 1%
ME e S, 3E N B RN I RE R

TE: ATRINTN 5/ I A T~ H 2 D) GE I T TS TE72 A ZT ) LG INTn=0 and EXn=1,n=0~1)
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INST. | MOV
| pcon NX1 INST. (> 2 Cycles) INTERRUPT RETI NX2
CODE | 4o HOLD | RUN SUB-ROUTINE INST.
INST. | MOV
| pcon NX1 INST. (2 Cycles) NX2 INTERRUPT RETI NX3
CODE | oo HOLD |RUN| INST. SUB-ROUTINE INST.

svseu UV UL JULUUL AL UL
__

P3.2 Al P

WARM )
EA=EX0=1, P3.2 (INT0) THE#RKA:, BiF/% LBk i

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

o L
P3.2 ; |_|

WARM —/

EA=EX0=1, Bk# K%, HEAZILERGRE, BEE Tk

INST. P'\ég\,g NX1 INST. NX2 NX3
CODE #02h —HOLD—| RUN INST. INST.

PD4|—|

P3.2 ki |

WARM mi

EX0=1, EA=0, P3.2 (INTO) E{&/F1EHNmepE, HEFH Mk
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7. 1/0%0

B3 30 Z U168 1/0 Sl FrA 1 1/0 5 S ARHE 8051112145 Dy RE . 2 HX SFR 1,
ARG EPIRESRITE S, 2B — M D 8w DALRE, ArRec e, AEH el S 3 SFR. (f
w: ANL P1, A;INC P2;CPL P3.0).

EHENF BTN, B T4 C 34T PUSH, POP ) SFR A Bi PSW 4, A —teHskZ& 5|
(] SFR tH%iZ N\ PUSH POP [147%1, 1 PORTIDX, VL4 Wil f5 5 X ke SFR A A8 it ik

AN S 1]

7.1 ¥ 0~3% 0O 3

1O 51 BT LA4% LR AN [R5 35E 3o

PINMOD76
PINMOD32 It | e
PINMOD10
0 olo|o0]|oO FwsH, b (BFX INTO/INTL) XRF P&
A 1 olo|0|1 TRt (BRIN) (5 INTO/INTL) YFE XHF
B 2 olo|1]0 CMOS 4 4 - -
B 3 ojlo|1]1 ADC i - -
i 4 of1|0]0 FRfH, T XFF XFF
B 5 ol1]0|1 VAR LT CRF CRF
1 6 o|l1|11]0 CMOS #EH 4 - -
B 7 ol1]1(1 LED % - -
Bz 8 10|00 iR, ban (BbxdaErs/ (5 ibsi=s] 42 1k) CRF CRF
B 9 1(0[|0]1 FRRH B /4 X g | B AR 4E) CRF CRF
B 10 1]1o0f1]o0 CMOS #4454 - -
A 11 1]10f1]1 PWMO, TxO, CKO #it - -
12 |1 1|0 |0 JRRMH, T GEEEE/EREG TR ) | SR SCRE
iz 13 1(1]0]1 FRRHH CEEX e /45 b5 AR 1) XFF XFF
Hi 14 1]11(1]0 CMOS 4 4
iz 15 1]11(1]1 LCD 1/2 Vc fi Hs i th
£ 7.1 30O 0~¥K0 3 5] JHISKH
PINMOD76/PINMOD54,/PINMOD32/PINMOD10 % PORTIDX K& 5| #HM [ 1/0 ¥ H o
(LU
1 PORTIDX =0, Il PINMOD10 # &~ P0.1 A1 P0.0, @& 4 (i E N P0.1, {k 4 {71 E N P0.0
Wi PORTIDX =1, IJ PINMOD10 % & N P1.1 f1 P1.0, & 4 AL E N PLL, K4 A1 E N PLO
45 PORTIDX =2, JIj PINMOD10 ¥ & Jy P2.1 #1 P2.0, & 4 fikE A P2.1, 1K 4 A& N P2.0
% PORTIDX = 3, JIj PINMOD10 ¥ & P3.1 £1 P3.0, 7 4 fik® A P3.1, 1K 4 Ak E N P3.0
W5 PORTIDX =0, M PINMOD32 % & 4 P0.3 1 P0.2, & 4 A% E N P0.3, ik 4 (i1 E N PO.2
W5 PORTIDX =3, N PINMOD76 % &N P3.7 1 P3.6, & 4 A& N P3.7, 1k 4 i1t E N P3.6
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PX. .

B W 0~ U 1T 3 51 IThAE SFR’%;?E SIBIAZS | AL L4 | B T | SCATEA
0 IR N N N
0 K% N N N

gg‘fz AR R ; @f;f - . v

B 1 0 IR EH N N N

R 5 .

B9 FHRt 1 F T N N Y

E 13

BR 2 0 IRENA N N N

A 6 i

B 10 CMOS H: ¥ % H 1 I N N N

B 14

B3 ADC iEiE (%Xée) - N N N

BR 7 LED %t (%X%) - N N N

R 1 PWMO, TxO, CKO #i (%Xée) - N N N

B 15 LCD 1/2 Ve i L fi H ( %X%) - Y Y N

B 0~¥0 3 5| HITheeR

IR 0~ 1 3 51T TS Rl AN, S/W AU E 1/0 SR 0, #is 1, A
4, Fi5, #HA8, B9, B 12 s 13 OFi, W ERHIIFRECH N fITR) , ik

AL ) 1508 SFR Dy 1 RAR 1251 BT it X5l HL B

Bk 7 1/0 ui I DhEeAh, BN 1~ H 3 5l S BE — A2 AN ThEE, 6 LED, ADC Al
LCD. ik sy 5] s =iz SFR W B A 3, #5107, A 11 sleiil 15, nJRABE K=
R . v 1 1 AN 1 3 5] LR A FRAERT 8051 4Bl 3, 41 INTO/INT1, TO/T1/T2 8, RXD/TXD,

XL G| T e

e BRI, R PLn/P3.n SFR fR¥F4 1.

K ol s SFR BE MRS 0, #5301, #5, #i 8, #ix 12 Bl 13 OF
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P LED LED )
i IR K AD LCD PWM ART | H
SIBGRS| e | CKO C | Epi | mmpe | L€ u C fi
PO.7 Y AD18 Y
P0.6 Y AD17 Y
P0.5 Y AD1 Y
P0.4 Y ADO Y PWM2B
P0.3 Y AD22 LEDC3 LED3 Y PWM1B
P0.2 Y AD21 LEDC2 LED?2 Y PWMOB
PO.1 Y AD20 LEDC1 LED1 Y TXD2 (RXD2) SDA PSDA
PO.0 Y AD19 LEDCO LEDO Y RXD2 (TXD2) SCL PSCL
WO 0 L EIAEE R
M i LED LED )
-1 42 FR
5| 142 % e CKO ADC GER) | (o) LCD PWM UART 1°C HAh
P1.7 Y AD12 Y PWM2A
P1.6 Y AD10 Y PWM1A
P1.5 Y AD9 Y PWMOA
P1.4 Y CKO ADS8 Y
P1.3 Y AD7 Y
P1.2 Y AD6 Y
P1.1 Y AD5 Y T2EX
P1.0 Y T20 AD4 Y T2
RS L 3
N LED LED )
¥ IR K AD LCD PWM ART | H
SAMAER| Ly | CKO C e | @ | J C | At
pP2.5 Y AD16 Y
pP2.4 Y AD15 Y
P2.3 Y AD14 Y
p2.2 Y AD13 Y
P2.1 Y AD3 LEDS5 Y X0
P2.0 Y AD?2 LEDS4 LEDS Y Xl
W 2 ZEIAEE R
N LED LED )
¥ IR K AD LCD PWM ART | H
SIMERR| g | CKO C |(Era | moEm | © U C | it
P3.7 Y LEDS?2 LEDG6 Y RSTn
P3.6 Y LEDS1 LED5S Y TXD2 (RXD2)
P3.5 Y LEDSO LED4 Y RXD2 (TXD2) T1
P3.4 Y TOO LEDS3 LED7 Y TO
P3.3 Y Y TXD (RXD) INT1
P3.2 Y Y RXD (TXD) INTO
’ VBGO
P3.1 Y Y TXD (RXD) SDA PSDA
P3.0 Y Y RXD (TXD) | SCL PSCL
WO 3 L EAEES
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A T 0~ 3 51 B ACTIRERT 7 i) SFR B E -

. Px.n . WHA T ER
ke " RS
BRIIEE PINMODxx SER %42 5| JHER SER
0000 1 GIAEDA L TP
INTO, INT1
0001 1 LITPAN
%000 1 GIAEDA L TP
TO, T1, T2, T2EX
0, TL, xx01 1 N
RXD x000 1 UART RX (7 L Hi i N)
RXD2 xx01 1 UART RX (%1 \) PINMOD
TXD %000 1 UART TX fiH R, 40
TXD2 xx01 1 UART TX #irth OFR#t)
Xl, XO 0000 1 TR CLKCON
VBGO 0011 X R 3 v PR B VBGOUT
ADO~AD10 N
AD12~AD22 0011 X ADC &8 ADCHS
LEDCO~ LEDC3 LED 1E 745 COM %t LEDCON
LEDSO~ LEDS5 0111 X LED iE 45 SEG #ir i LEDCON?
LEDO~ LED8 LED 5 4 Bl 0 HY
LCD 1111 X LCD 1/2 Vc fhJE % i
T0O, T20, CKO 1011 X b (CMOS )
PWMOA~PWM2A N R
PWMOB-PWM2B 1011 X PWM %t (CMOS #E##)
0000 X 1°C i OF RSy, )
12C Master SCL
aster xx10 X 12C I 5l s (CMOS FH:#52)
I°C Slave SCL 0x01 1 1°C i ghig N (i BHAT) PINMOD
12C Master/Slave 2n N
SDA 0000 1 1°C i ds (L)

X LR, “CMOS #EHR” 51 ISR E € AT AR CREKE 2270 4 mA 19 . BRATAZEE AR
T 51 BIAE o AT RE

— TR I R E BT DI R > 4 mA L, (H R BERREN /N B (<20pA) . BT ARSI
st DIRE, JF HalH & B AN B AR .

ZO B E 1/O EERIIAE . X & —ANiET, Wi E SFR HSNKOEN, HSNKI1EN A
HSNK2EN KJa . N T AEREES], AT SRE BRI ae s Mo A =21 (5 0 41. P00~P03, P20,
P21, P34~P37; % 14l:. P04, P05, P10~P17; % 2 #1. P06, P07, P22~ P25, P30~P33).

SFR 80h Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
PO P0.7 P0.6 P0.5 P0.4 P0O.3 P0.2 PO.1 P0.0
R/IW R/W R/W R/W R/W RIW RIW R/IW RIW
Reset 1 1 1 1 1 1 1 1

80h.7~0 PO: in [ 10% 3R

SFR 90h Bit 7 Bit 6 Bit5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0

P1 P1.7 P1.6 P1.5 P1.4 P1.3 P1.2 P1.1 P1.0

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

90h.7~0 P1: 1 1 iR
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SFR AOh Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
P2 P2.5 P2.4 P2.3 P2.2 P2.1 P2.0
RIW RIW RIW RIW RIW RIW RIW
Reset 1 1 1 1 1 1
AOh.7~0 P2: it [l 2 %4
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/W RIW RIW RIW RIW RIW RIW RIW RIW
Reset 1 1 1 1 1 1 1 1
BOh.7~0 P3: i [l 3 %4
SFR 91h Bitl | Bit0
PORTIDX PORTIDX
RIW R/W
Reset 0 [ 0
91h.1~0 PORTIDX: INTPIN, PINMOD10, PINMOD32, PINMOD54, PINMOD76 KI5 %3]
SFR A2h Bit7 | Bit6 | Bit5 | Bit4 Bit3 | Bit2 | Bitl1 | Bit0
PINMOD10 PINMOD1 PINMODO
RIW RIW RIW
Reset 0 | 0 | 0 | 1 0 | 0 | 0 | 1
A2h.7~4 PINMOD1: Px.1 5|4z, &m0 5] (x) B PORTIDX & X
0000~1111: W% 7.1
A2h.3~0 PINMODO: Px.0 5|4z, 125 (x) H PORTIDX & X
0000~1111: W% 7.1
SFR A3h Bit7 | Bit6 | Bit5 | Bit4 Bit3 | Bit2 | Bit1 | Bit0
PINMOD32 PINMOD3 PINMOD?2
RIW RIW RIW
Reset 0 | o 0 | 1 0 | 0 | o0 | 1
A3h.7~4 PINMOD3: Px.3 5|z, &ml1Z& 5] (x) H PORTIDX & X
0000~1111: W% 7.1
A3h.3~0 PINMOD2: Px.2 5|4z, &1 5] (x) H PORTIDX & X
0000~1111: W% 7.1
SFR A4h Bit7 | Bit6 | Bit5 | Bit4 Bit3 | Bit2 | Bit1 | BitO
PINMOD54 PINMOD5 PINMOD4
RIW RIW RIW
Reset 0 | o 0 | 1 0 | 0 | o0 | 1
A4h.7~4 PINMODS5: Px.5 5|z, &ml1Z& 5] (x) H PORTIDX & X
0000~1111: W# 7.1
A4h3~0 PINMOD4: Px.4 5|z, &mi1Z& 5] (x) H PORTIDX & X
0000~1111: W% 7.1
SFR A5h Bit7 | Bit6 | Bit5 | Bit4 Bit3 | Bit2 | Bitl1 | Bit0
PINMOD76 PINMOD? PINMODS6
RIW RIW RIW
Reset 0 | o 0 | 1 0 | 0 | o0 | 1
A5h.7~4 PINMOD7: Px.7 5lJEiHzH], &mI1Z& 5] (x) H PORTIDX & X
0000~1111: W 7.1
A5h.3~0 PINMODS6: Px.6 5|z, 125l (x) H PORTIDX & X
0000~1111: W 7.1
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SFR A6h Bit 7 Bit 6 Bit 5 |
PINMOD |HSNK2EN |HSNK1EN |HSNKOEN
RIW R/W RIW RIW
Reset 0 0 0 |
A6h.7 HSNK2EN: 3| jlEiE siififlife (55 2 41: P06, P07, P22~P25, P30~P33)
0: 2 2 i sy 5l BHIAE
1: 55 2 A lfEse
A6h.6 HSNKI1EN: 5|i&#EdEffdisE (55 141: P04, P05, P10~P17)
0: 25 1 4 sy ol BHIAE
1: 55 LAmERR S MG
A6h.5 HSNKOEN: 5| #E i fife (55 0 41: P0O0~P03, P20, P21, P34~P37)
0: 25 0 4= sy 5l AR
1: 550 HmEm s Mg
SFR D8h Bit 7 Bit 6
CLKCON | SCKTYPE | FCKTYPE
RIW RIW RIW
Reset 0 0
D8h.7 SCKTYPE: @M #p21, A7 HREE Hei i x (SELFCK=1) i} %%,
0: SRC, P2.1, P2.0 4 1/0 5|
1: SXT, P2.1, P2.0 N&IRTIH
D8h.6 FCKTYPE: RIS, %47 X RETE M2 B s (SELFCK=0) I £ 4% .
0: FRC, P2.1, P2.0 4 1/0 5|}
1: FXT, P2.1, P2.0 NGRS
SFR B1lh Bit7 | Bit6 | |
LEDCON LEDEN
RIW R/W
Reset 0o | o | | |

B1h.7~6 LEDEN: LED IiF Jx 391 {8 g
00: LED IiE %M
01: #%#% LED 1/8 5%k (COM0~3, SEGO0~3), 77 LED Mz 5| I i 7 (£ 7.1)
10: #%&#% LED 1/9 5=t (COMO~3, SEGO0~4), i LED %5 s A=l 7 (L2 7.1)
11: #%# LED 1/10 5%tk (COMO~3, SEGO0-~5), 7K LED A< 5] ¥ AR 7 (W% 7.1)

SFR B2h | | Bit 3 | |
LEDCON2 LEDMTEN
RIW RIW
Reset | | 0 | |
B2h.3 LEDMTEN: LED fifEpRififE
0: LED s 1A
1: LED S4ERERLRERE, 504 LED AOC5] I iR 7 (03 7.1)
SFR F7h | Bit 4 |
AUX2 VBGOUT
RIW RIW
Reset 0 |
F7h.4 VBGOUT: iy [ 3 i R 5 Y &8 P3.2
0: KM
1: BH
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8. ERIE

Timer0, Timerl I Timer2 ¥ & APRAE 8051 FHEA 1€ I 2%/ THELES . MR TAE 401 12T 8051, %
O Timer0/1/2 {2 > R Geh B0 R BARII ] A B0 . ki, 7EEr 2$pa0T, Xk
i 48 PARE— N2 AN RGUI Bl R I8 0, e - A i, TO/T1/T2 51 ARk P b Ak F 2 R4
B DME 215 2 7] AR . BR 7 FRAE 8051 ERT#3ZhRE, TOO 5| % “Timer0 ¥ B UL 64”1115
Z, 1M T20 5l “Timer2 #HFRLL 27 MBS . 42 SXT, Timer3 #% & & AN— AL it
BRI

8.1 Timer0/1

TCON 1 TMOD H T4 B ERE, F35H] Timer0/1 S TR W24, et 8% /i3 as (A
FELEPT R 1K) 8 7 2747 %% (TLO, THO A1 TL1, TH1).

SYSCLK/2 —»{ 0

Lo THO OVERFLOW
P3.4 (T0) —»{1

T0O
CTON RUN _
CONTROL > Dive4 —|Z|

RO __4 T A
GATEO

INTO (P3.2)

SYSCLK/2 —»{ 0

4%_. TL1 TH1
1

P3.5 (T1) —>»

Slow clock/16 —

CTIN RUN
T1SEL CONTROL
TR1 4 T 4
GATEL
INTL (P3.3) ——

Timer0 and Timerl £5#4

SFR 88h Bit 7 Bit 6 Bit5 Bit4

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 2/ B 1 B H/W R E .

24 CPU % [k N\ A B R 25 27 1 1 H/W IS 2
88h.6 TR1: Timerl izfT4 4

0: Timerl {Z1k

1: Timerl 4T
88h.5 TFO: Timer0 % i hrE

2 E 88/ HEs 0 B B H/W % B .

2 CPU % [k N A B AR 45 27 I B H/W i 2
88h.4 TRO: Timer0 iz4T4

0: Timer0 {Z1k

1: Timer0 iz47
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SFR 89h Bit 7 Bit 6 Bit5 | Bit4 Bit 3 Bit 2 Bitl | Bit0
TMOD | GATE1 CTIN TMOD1 GATEQ CTON TMODO
R/W R/W RIW RIW R/W R/W R/W
Reset 0 0 0 | 0 0 0 0 | 0
89h.7 GATE1: Timerl [1# 41
0: 4 TRL A7 &N Timerl {f5E
1: HAINTL 5, TRL A% B Timerd ffi &g
89h.6 CTIN: Timerl THE#%/ € B 381 £ 07
0: SERFEHE, Timerl % LA 2 /AN RGeS B 2235 n
10 tHEE B, Timerd HUEGEAE T1 51 R T BRI 39 00
89h.5~4 TMOD1: Timerl #&ik$F
00: 8 firsEif 2%/ 1% a% (TH1) A 5 7 Fil 23 45128 (TL1)
01: 16 i a8/ 1H%a%
10: 8 A F B EF E R A/ TH RS (TLL), i i A THL B33
11: Timerl &1k
89h.3 GATEO: Timer0 |11
0: X4 TRO £ B Timer0 fiifg
1: HAA INTO 51 AR, TRO A7 & B I Timer0 £
89h.2 CTON: Timer0 148/ 5 I 28 £ 4L
0: EIF A, Timer0 % LA 2 /> RG0S B 8 1122 5 n
1: PR B, TimerO FIECEE TO 51K R FEVR IS 14
89h.1~0 TMODO: Timer0 =ik $%
00: 8 fisEhf %/ 1H4as (THO) A1 5 A7 4 #5i%s (TLO)
01: 16 {7 8% /it He%
10: 8 o7 H #hE & e I 3/t E#s (TLO) , i IR A THO S8 ke k.
11: TLO &8 At 28/ iHHes. THO &> 8 hreifas/iH4es, 1 Timerl () TRL A1 TFL 47
SFR 8Ah Bit7 | Bité | Bit5 | Bit4 | Bit3 | Bit2 | Bitl | Bit0
TLO TLO
RIW RIW
Reset | 0o | o [ o [ o | o | o [ o [ o
8Ah.7~0  TLO: Timer0 ¥ %75
SFR 8Bh Bit7 | Bité | Bits | Bit4 | Bit3 | Bit2 | Bitl | Bit0
TL1 TL1
RIW R/W
Reset | o | o [ o [ o | o | o | o [ o
8Bh.7~0  TL1:Timerl 3 1K 5745
SFR 8Ch Bit7 | Bit6é | Bit5 | Bit4 | Bit3 | Bit2 | Bitl | Bit0
THO THO
RIW R/W
Reset | o | o [ o [ o | o | o | o | o
8Ch.7~0  THO: Timer0 ¥ (1) 715
SFR 8Dh Bit7 | Bité | Bits | Bit4 | Bit3 | Bit2 | Bitl | Bit0
TH1 TH1
R/W R/W
Reset [ 0o [ o [ o [ o | o | o [ o [ o
8Dh.7~0 THZ1:Timerl £ 1 &7
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SFR F8h Bit 1
AUX1 T1SEL
RIW RIW
Reset 0

F8h.1 TISEL: Timerl i1##3#:0 (CTIN = 1) FANIEH
0: P3.5(T1) 51 (8051 #xifk)
1: 1BiH4PERLL 16 (SLOWCLK/16)

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

Timer2 ifiid TCON2 & A7 2 AAAEAE TL2 A TH2 e I 2%/ 508 2 (A& 7 1 A7 7E RCAP2L
F1 RCAP2H [ Timer2 %,/ 4 $8 Z5 17 2% I = A 7= 70 ke 35 il

TM52F1376/78 344+

SYSCLK/2 —»{ 0
P1.0 (T2) —>] TL2 TH2 OVERFLOW
1 A A
Slow clock/16 —» TR2 ,
CT2N T20
T2SEL EXEN2 —» CAPTURE/RELOAD Div 2 —|Z|
T2EX (P1.1)—> CONTROL
A A
Y Y
RCAP2L RCAP2H
Timer2 &5
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
R/IW R/W R/IW R/W RIW RIW RIW RIW RIW
Reset 0 0 0 0 0 0 0 0
C8h.7 TF2: Timer2 jii HiFr&
e 2R/ 2 dE e B H/W B, BRAE RCLK=1 8¢ TCLK=1. AL ZiH S/W iEE.
C8h.6 EXF2: T2EX 5] | B br i
WIS EXEN2=1, i RECE H2 t T2EX 51 BT FETAR 5 i # v B 2002 S/W iE % .
c8h.5 RCLK: UART ISt £ il 47
0: #ixX 1 8% 3 WHEH Timerl % B4 9 5 47 5% RS IS 4
1: s 1 B 3 WHd F Timer2 3 HE AR A BB AT 5 T 320 i 4o
csh.4 TCLK: UART JKi&ER il fr
0: #ixX 1 8% 3 MHEH Timerl % H 1 9 B8 4756 11 R IE I 8h
1: i 1 B 3 WHd F Timer2 i HE AR A BB AT 5 11 ok B 4o
csh.3 EXEN2: T2EX 5| BiflifE
0: T2EX 3| %k
1: T2EX 5If#RE, @ RCLK=TCLK=0, X4l T2EX 5| MK RS, X5l kiR
C8h.2 TR2: Timer2 {74
0: Timer2 =1k
1: Timer2 izfT
Csh.1 CT2N: Timer2 tH4#%/ & B 45 1L B AL
0: ERFARALI, Timer2 MEELL 2 /> R Ge 8 JE B ZE 59
1 THEEREE, Timer2 (UBURTE T2 51D TR B2 00
C8h.0 CPRL2N: Timer2 fili#¢/ 5 #4% Hil {7

0: EFM, R EXEN2=1 2 Timer2 % H 8k T2EX 51 _E K N BEASBEAS ) B 5) E iR
1: 4R, W5 EXEN2=1 78 T2EX 51 F 1) BV kA% 4 42
W RCLK=1 8¢ TCLK=1 K}, CPRL2N #%Z#%, Timer2 i H i} 5 i 28 4% 5| 5 zh 3
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SFR CAh Bit7 | Bit6é | Bit5 | Bit4 | Bit3 | Bit2 | Bitl | Bit0
RCP2L RCP2L

RIW RIW

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

CAh.7-0 RCP2L: Timer2 B &/ EiE KT

SFR CBh Bit7 | Bit6é | Bits | Bit4 | Bit3 | Bit2 | Bitl | Bit0
RCP2H RCP2H
RIW RIW
Reset 0 | 0 | 0 0 |0 | 0 | 0 | 0

|
CBh.7~0 RCP2H: Timer2 i &,/ J $k $ica i i 745

SFR CCh Bit7 | Bit6é | Bits5 | Bit4 | Bit3 | Bit2 | Bitl | Bit0
TL2 TL2
RIW RIW
Reset 0 | 0 | 0 | 0 | 0 | 0 | 0 | 0

CCh.7~0 TL2: Timer2 ¥4 k15

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 iR M= FT

SFR F8h Bit 2
AUX1 T2SEL
R/W R/W
Reset 0

F8h.2 T2SEL: Timer2 iH4 #3450 (CT2N =1) $ANiE#
0: P1.0(T2) it (8051 #xifE)
1: 12rH4PpRLL 16 (SLOWCLK/16)

YE: TS FE 6 F A K Timer2 1 ERERIE RN EZ 15 5
Mo JZEFET FHKTT20 7] i o &1 iFA1E E
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8.3 Timer3

Zoth I Timer3 VBRI 26 THEES, A=Al . B &7 A — NP ir 47 (TF3) 2 Bhk
L 32768, 16384, 8192, ... &Y 256 Bl ¥ TM3PSC fiz. Timer3 fIm} &5 M8 4 (SRC Bt SXT) B
FRC/512. 4 8hisy SXT RIEERAR ) SEm) i 81 (RTC) Thfe.

SFR 94h Bit 6 |
OPTION TM3CKS

RIW RIW

Reset 0 |

94h.6 TM3CKS: Timer3m} 44 & ik $£&
0: 4% (SXT/SRC)
1: FRC/512 (36KHz)

SFR 95h Bit 0

INTFLG TF3
R/W R/W
Reset 0

95h.0 TF3: Timer3 dilfind
2 Timer3 23X TM3PSC ¥ & A HE B H/W W& .
MR F AT BT AR S5 AE T I E B R
S/W A LA FEh £ INTFLG J& kR iZAs &

ZE: SW BJLIE O JEER INTFLG F98R, 1051 RA TR

SFR EFh Bit5 | Bit4 | Bit3
AUX3 TM3PSC
RIW RIW
Reset 0 | 0 | 0

EFh.5~3 TM3PSC: Timer3H i 2 45 il i 4%
000: HH7 % 232768 Timer3 ) 4t & 1t
001: % 216384 Timer3 ) 4 & 1t
010: 7% 28192 Timer3) i & 31
011: k224096 Timer3i i & 1
100; % 22048 Timer3 )4 & 1
101: HHHT 221024 Timer3ist 4 &
110: % E512 Timer3if & & #1
111; 722256 Timer3ist 44 & HA

SFR F8h Bit 6
AUX1 CLRTM3
RIW RIW
Reset 0
F8h.6 CLRTM3: # & LLER: Timer3, H/W 276 F—/Niah B B 3 R &

JE: IESpS 6 B Timer3 B L BEAILSE (=,
8.4 TOO Ml T20 %y Hi 54

2R A AT DA NS 4R AR B FIOIR Y 51 Il . (CMOS B R«
TOO T A2 Timer0 % & UL 64, T20 W& Timer2 % H LA 2. A
¥ P3.4 B¢ PL.0 15| AR ik B OB 11, Dl

Timer0/Timer2 % H1Z 5.
JFRT DL I R B 2% B 2 2 2 R ks | AR

H TOO #1720, AXREZHAMEE, ESWEK 7.1,
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9. UARTSs

Zots i AR A UART,

2359 UART1 A1 UART2.

UART1 Z#Fr7EE) 8051 4= X . UART , UARTL {# /] SCON F1 SBUF [f] SFR. SCON &%l &5 17

2%, SBUF a7 7 4% .

HHE w5 N2 SBUF I T1&%m, 1 SBUF BB, mIERAF I .

U ) Bdle AR Ol 35 A7 42 SE AT 1

UART?2 {# F§ SCON2 Al SBUF2 ] SFR. SCON2 /4% 257 8%, SBUF2 ¥ wfies. FiEwS
ANZE| SBUF2 H F4&%r, 1 SBUF2 # Uy, RISRAFEACEHE . FIBImsds AR IS 504 27 A7 48
TN UART2 SCHF UART HIRESr DhRE, 1HASZRF ModeO #1 Mode2, A HF Timer2

B, H—J5, XT UART2, A{#iH SMOD %,

528 H UART2 WU %,

UARTL1 F1 UART2 32 F A [ [ TXD 1 RXD 3] ik . TXD F1 RXD A LA H #, iXkE—
K, FERFH EFAE T B 2R IENE.

SFR 87h Bit 7
PCON SMOD
R/W R/W
Reset 0
87h.7 SMOD: UARTL WU 4 24567

0: 2% UARTL X4 Za g5 thi| for
1: f0¥F UARTL XU A 35 1 Ar

SFR 98h Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
SCON SMO SM1 SM2 REN TB8 RBS T RI
RIW RIW RIW RIW RIW RIW RIW RIW RIW
Reset 0 0 0 0 0 0 0 0
98h.7~6  SMO, SM1: UART1 H 475 R & A7 0, 1

98h.5

98h.4

98h.3
98h.2
98h.1

98h.0

00: #ix0: 8 MiFEAL A f74%, WFFZE=Fsyscix /2

01: = 1: 8 fif UARTL, ernlay

10: 1 2: 9 f7 UARTL, P4 E=Fgyscik /32 /64

11: #X 3: 9 /7 UARTL, J4FRAI28

SM2: AT B R EAL 2

SM2 il — AT M Z LB FE I B iR AT EREEC 2 F13, 24 SM2 R, R
W3 12 AT E R 0, IS AR WA = . 7R 1, BRAEE i b A e, B
Wb T A 2= . FEBLL 0, SM2 B 0.

REN: UARTL £ ffifE

0: ZEik-galk

1: vrFHEElL

TB8: Kikfr 8, TEMLI 2 Fl 3 NKIXHFILAL

RB8: #fr 8, HEHE 2 M 3 ECEE b, sk SM2=0, 9B 1% 1A

Tl K& k&

B H/W B ER 0 25 8 A& wims,

%’F%

RI: $ZUCH Wibs &
HH/W i EER 0 55 8 S Wi,

o

o AE AR S R AL L T da i . 8 S/W i

BAE AR (2 IR B BORE . 8L S/W i
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SFR 99h Bit7 | Bité | Bit5 | Bit4 | Bit3 | Bit2 | Bitl | Bit0
SBUF SBUF

RIW RIW
Reset | - | - - ! - ! - 7 - [ - [ -
9h.7~0  SBUF: UARTL KIEFIEIEIE . KikS NiZAr B A fE Az B S A, (HER 122
S
SFR 8Eh Bit 7 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
SCON2 SM REN2 TB82 RB82 TI2 RI2
R/W R/W RIW R/W R/W R/W R/IW
Reset 0 0 0 0 0 0
8Eh.7 SM: UART2 547 B 0L A7
0: #30 1: 817 UART2, Wr&n4y
1: #30 3: 947 UART2, iR ul4r
(UART2 A3 #F Mode0/Mode2)
8Eh.4 REN2: UART?2 £t fdifie
0: ZEi4zk
1: fovrfRIR

8Eh.3 TB82: UART2 f£%ufr 8, BIFEARLZ 3 Fh EALHIIZE 9 1
8Eh.2 RB82: UART2 #Itfr 8, &7 3 izl BInI%E 9 1
8Eh.1 TI2: UART2 K& Wrbr&

R 1 A3, R IR kB H/W 3T E . 208 S/W HHTIERR .
8Eh.0 RI2: UART2 $2U  Wrbp &
TEREC 1 A3, TEAS IEALPRAE S H/W & B . A ZIH S/W JERR.
SFR 8Fh Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bitl | Bit0
SBUF2 SBUF2
RIW RIW
Reset { - | - | - [ - 1 - [ - 1 - [ -
8Fh.7~0 SBUF2: UART2 ik FIEINE . KI%E S NZAL B HE M Mz A B S s, (HEg 220l
AR
SFR A6h Bit3 | Bit2 Bit1 | Bit0
PINMOD UART2PS UART1PS
RIW R/W RIW
Reset 0 | 0 o | o
A6h.3~2 UART2PS: UART2 3| k%
00: RXD2/TXD2 = P0.0/P0.1
01: RXD2/TXD2 = P3.5/P3.6
10: RXD2/TXD2 = P0.1/P0.0
11: RXD2/TXD2 = P3.6/P3.5
A6h.1~0 UARTIPS: UARTL 5| ik %

00: RXD/TXD = P3.0/P3.1
01: RXD/TXD = P3.2/P3.3
10: RXD/TXD = P3.1/P3.0
11: RXD/TXD = P3.3/P3.2
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FsvscLi 78 R GLl £

o A 0: (UART2ERD
PR =Fsyscik/2
o 301, 3: WIHAEH Timerl H3hE #Hik A
BRF A =(SMOD+1) X Fsyscix/(32 x 2 x (256 — TH1))

o Fix1, 3: WIRAEH Time2 (UART2 JEXO
PkrR =Timer2 overflow rate/16=Fsyscix/(32 x (65536 — (RCP2H, RCP2L)))

o X 2: (UART2 LX)
ﬁtk\i‘f%: (SMOD+1) X FSYSCLK/64

JE: FIESpE6 EHGFE UART 1 fERERIE AR £ (=6
YE: [R5 8 E A FETimer2 401775 % UART I #7H £ 15 5
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10. PWMs

Zot B B =AMAL Y 16 A2 PWM fE PWMO0, PWM1 Al PWM2., PWMO~2 BAG 571K 16 7
JAIH. LA PWMO AT UL . PWM AT LASET PWM B8R AE s B A 65536 S LL/r #ER 1)
ARSI . PWM B8R LLERE FRC XUEAIE (FRC x2) , FRC 85 Fsyscik 7B LB £ .

PWM KAEFFHLET E 2h 8 . % & SFR PINMODx PA#% ] PWM %t . 4% PINMODXx 3 B i
11, ¥ @ shkr AT PWM. 0, PORTIDX =1, PIMOD76 = BBh, lj PWM1 £l PWM2 ¥4
HE| P16 A1 P17, (ZBIE 773

16 47 & 31 (PWMOPRD) 1 /5 2% b (PWMOD) A7) B R WA E 7 W 450 . e i vl LBV
i), (BT R RIEIE B 8 frgitasviinl, WA LIREE 7 B IR BB A A TR S . WEER
MEE— 2, AT AR 1 5 70 1 S BOSER, A5 8 (g2 ph X & ARS8
WATHR L. MmEZ, EEHFEH, BERFEN. BAEREGFEN, SR IEFET.

24 PWMOCLR % & N 1 I, BiE eIt 4AEr PWMO, 750 PWMO £4EFFiz1T. PWMO 45 R
Fic. PWMO (525 E ] BLiE T B N SFR PWMODH i1 PWMODL Kk 4% . 4524 16 i[RI Rt 5k s
516 fif PWMO 575 %7 %% {PWMODH, PWMODL} VLURECEF, PWMO #i i S mies S A 0k
“Fo PWMO F & #0 LLUEE 5 N SFR PWMPRDH Al PWMPRDL K% & . 5 A PWM (575 Lk JE
B AR, HHEE LR R B A X A . HIW TR 29 11 A A S5 SR 5078 PWMO 5 =)
BORX . PWMO~2 A —/MHM ke, 78R 27 4 — e

PWMDH, PWMDL, PWMPRDH & PWMPRDL 4 16 f7#1E, F&F7E E 0 MK 5 3L
HU, A% G R A R BT . AR UNTE B2 5 X e 16 A7 1 5 A7 as L (R) R AR R o T FR BT A R I e B A
s, WA SRS AR 16 £7 PWM B S tbrgses, @i R 57 N E B3
P, BCRFE R BN BT E, DA S mT BRI AR A

DATA BUS

4 A A A >
8 8 8
v
8 8 TEMP [«
(8-bit) |«
8 8
8
A 4
PWMOPRDH|PWMOPRDL| PWMODH | PWMODL
Buffer Buffer PWMIE
8 g 8 8 8 _L
PWMOIF 3
L~ PERIODH | PERIODL f== o DUTYH DUTYL fer= :é/t\i/\'/\go interrupt
Current PWMO PERIOD Current PWMO DUTY PWMOIE

PO[2]

B P0.2

PORTIDX=0
PINMOD2=1011b
Fsyscik 00
. Q
FsvscLi 01 16-bit Base P1[5]
FRC 10 Counter s
FRCx2 —»{11 CLR 7
P15
2
PWMOCKS PORTIDX=1
— PWMOCLR PINMOD5=1011b

PWMO 4514
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SFR Alh Bit5 | Bit4 Bit3 | Bit2 Bitl | BitO
PWMCON PWM2CKS PWM1CKS PWMOCKS
RIW RIW RIW RIW RIW RIW RIW
Reset 1 0 1 0 1 0
Alh.5~4 PWM2CKS: PWM2 i
00: Fsyscik
01: Fsyscik
10: FRC

11: FRCx2 (Ve >3.0V)
Alh.3~2 PWMI1CKS: PWM1 4y
00: Fsyscik

01: Fsyscik
10: FRC

11: FRC X2 (Ve > 3.0V)
Alh.1~0 PWMOCKS: PWMO 445
00: Fsyscik

01: Fsyscik
10: FRC
11: FRCX 2 (Ve > 3.0V)

SFR A7h Bit 6 Bit 5 Bit 4 Bit 2 Bit 1 Bit 0
PWMCON? PWM2IE | PWMLIE | PWMOIE PWM2CLR|PWM1CLR|[PWMOCLR
R/W R/W R/W R/W R/W RIW R/W
Reset 0 0 0 0 0 0
A7h.6 PWM2IE: PWM2 ki fdifig

0: #H

10 foiF (EE: PWMIE RAUFNJ 1, A 8874 PWM i)
A7h.5 PWMLIE: PWM1 Hirfifig

0: ZH

1o fotr GEE: PWMIE DAUAE A 1, AfEF=4 PWM Hill)
A7h.4 PWMOIE: PWMO H i fiifig

0: 2H

10 folr GEE: PWMIE DAFRA 1, A REF=4 PWM HHilkT)
A7h.2 PWM2CLR:

0: PWM2 IF{EIELT

1: PWM2 #iEBRIEARFR
A7h.1 PWMI1CLR:

0: PWML IF{EIELT

1: PWML #iE R IEARFR
A7h.0 PWMOCLR:

0: PWMO IF{EIELT

1: PWMO #iE R IFARFF

SFR A9h Bit7
INTE1 PWMIE
R/W R/W
Reset 0
A9h.7 PWMIE: PWMO0~2 kfife
0: 2%k PWMO~2 it
1: f§ifE PWMO~2 Hrk7
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SFR 86h Bit 7 Bit 2 Bit 1 Bit 0
INTPWM PWM2IF | PWMIIF | PWMOIF
R/W R/W RIW RIW
Reset 0 0 0
86h.2 PWM2IF: PWM2 bR
0: S/W 5 A 0iHk:
1: SR b v g
86h.1 PWMI1IF: PWM1 bR
0: S/W 5 A 0iHk:
1: SR b E
86h.0 PWMOIF: PWMO HrjiftbrR
0: S/W 5 A 05k
1: SR b E
SFR D1h Bit7 | Bit6é | Bit5 | Bit4 | Bit3 Bit 2 Bit 1 Bit 0
PWMODH PWMODH
RIW RIW
Reset 1 | 0 | 0 | 0 | 0 0 0 0
D1h.7~0 PWMODH: PWMO 54 tb i =i
HIfF: Y5 PWMODL, %&/J51 S PWMODH
BRI : 563 PWMODH, #RJ5 i PWMODL
SFR D2h Bit7 | Bit6é | Bit5 | Bit4 | Bit3 Bit 2 Bit 1 Bit 0
PWMODL PWMODL
RIW R/W
Reset 0 | 0 | 0 | 0 | 0 0 0 0
D2h.7~0 PWMODL: PWMO 5 %5 FE I 745
. Y5 PWMODL, %&/J51 S PWMODH
BRI : 563 PWMODH, #RJ5 i PWMODL
SFR D3h Bit7 | Bité | Bits | Bit4 | Bit3 Bit 2 Bit 1 Bit 0
PWM1DH PWMI1DH
RIW R/W
Reset 1| 0 | 0 | 0 | 0 0 0 0
D3h.7~0 PWMI1DH: PWM1 545 b
BIffF: Y5 PWMIDL, )55 PWMI1DH
BRI Joist PWMADH, #&)5 FiE PWMI1DL
SFR D4h Bit7 | Bité | Bit5 | Bit4 | Bit3 Bit 2 Bit 1 Bit 0
PWM1DL PWM1DL
RIW RIW
Reset 0 | 0 | 0 | 0 |0 0 0 0
D4h.7~0 PWMI1DL: PWM1 (52 LUK 7
BIffF: Y5 PWMIDL, )55 PWMI1DH
BRI Jois PWMADH, #&)5FiE PWMI1DL
SFR D5h Bit7 | Bité | Bits | Bit4 | Bit3 Bit 2 Bit 1 Bit 0
PWM2DH PWM2DH
R/W R/W
Reset 1 ] 0 | 0 | 0 | o 0 0 0
D5h.7~0 PWMZ2DH: PWM?2 5% L s 21

BIf)F: &5 PWM2DL, R/5FHE PWM2DH
BRF: 4ok PWM2DH, %R )5 it PWM2DL
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SFR D6h Bit7 | Bité | Bit5 | Bit4 | Bit3 | Bit2 Bit 1 Bit 0
PWM2DL PWM2DL
RIW RIW
Reset 0 | 0 | 0 | 0 | 0 | 0 0 0
D6h.7~0 PWM2DL: PWM2 5 %2 LA 771
HIFF: 45 PWM2DL, #R)5 1S5 PWM2DH
FRE: 4ais PWM2DH, %R)5 % PWM2DL
SFR D%h Bit7 | Bit6é | Bit5 | Bit4 | Bit3 Bit 2 Bit 1 Bit 0
PWMOPRDH PWMOPRDH
RIW RIW
Reset 1 ] 1 ] 1 ] 1 ] 1 1 1 1
D9h.7~0  PWMOPRDH: PWMO J& i1} 55
HIfF: 45 PWMOPRDL, #R)5 S5 PWMOPRDH
BENF: 453 PWMOPRDH, #RJ5 i PWMOPRDL
SFR DAh Bit7 | Bit6 | Bit5 | Bit4 | Bit3 Bit 2 Bit 1 Bit 0
PWMOPRDL| PWMOPRDL
R/W RIW
Reset 1 | 1 | 1 | 1 | 1 1 1 1
DAh.7~0 PWMOPRDL: PWMO J& HHik
HIF: 45 PWMOPRDL, #&)5 75 PWMOPRDH
B 4aik PWMOPRDH, #R)5 i PWMOPRDL
SFR DBh Bit7 | Bité | Bits5 | Bit4 | Bit3 Bit 2 Bit 1 Bit 0
PWM1PRDH PWM1PRDH
RIW RIW
Reset 1 ] 1 ] 1 ] 1] 1 1 1 1
DBh.7~0 PWMI1PRDH: PWM1 J& {1
BIfF: &5 PWMIPRDL, &)1 S PWM1PRDH
FEY: 453 PWM1PRDH, %RJ5 i PWM1PRDL
SFR DCh Bit7 | Bit6 | Bit5 | Bit4 | Bit3 Bit 2 Bit 1 Bit 0
PWM1PRDL| PWM1PRDL
RIW RIW
Reset 1 1] 1| 1| 1 1 1 1
DCh.7~0 PWMZ1PRDL: PWM1 J& K 5
HIHF: 55 PWMIPRDL, #&)575 PWMI1PRDH
B : S PWMIPRDH, #R)5 i PWMI1PRDL
SFR DDh Bit7 | Bit6é | Bit5 | Bit4 | Bit3 Bit 2 Bit 1 Bit 0
PWM2PRDH PWM2PRDH
RIW RIW
Reset 1 | 1 ] 1 | 1 ] 1 1 1 1
DDh.7~0 PWMZ2PRDH: PWM2 J& {1
B 55 PWM2PRDL, #R)5 S PWM2PRDH
B : 45 PWM2PRDH, #RJ5 Fis PWM2PRDL
SFR DEh Bit7 | Bit6 | Bits | Bit4 | Bit3 Bit 2 Bit 1 Bit 0
PWM2PRDL| PWM2PRDL
RIW RIW
Reset 1 ] 1 ] 1] 1] 1 1 1 1
DEh.7~0 PWM2PRDL: PWM2 J& #fik515
HIFRF: 55 PWM2PRDL, #A)5 75 PWM2PRDH
B : S PWM2PRDH, 4R )5 it PWM2PRDL
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11. ADC

O ERAE T —A 12 £ ADC B4 T 24 MBI 2 B R 48, EHaras, ek AR, 12
B VUGE T 2 A7 2 A L B 25 e . /] ADC, B3 %E ADCKS fiik#&i&E K ADC B4l
P, EUNT 1 MHz. 885, 1BE ADSOC 1758 ADC e, fERHsE o H/W K E 3hifE kR
B HEE R G H/W B E ADIF 7, 24 ADC Fl{#gE, IF774E—A . ADIF A7 r] LUl 5
0 Bz 85 1 & ADSOC 5% . Bl N B LR Vss B Vee BTSRRI . ADC ) Ve A
HFF: Ve B 2.5V,

SYSCLK/32 —3»| 00
SYSCLK/16 —»{ 01 ADC Clock

SYSCLK/8 —> 10
SYSCLK/4 —»|11

Write 1 to ADSOC (F8h.4)

2

ADCKS
(94h.3~2)

Y

Timing Control

Y

L » ADIF (95h.4)

R

ADO
AD1

AD:lO |Z’—>

VBG —>

AD12 |Z’—>

Y

ADC

| |
| |
| |
| | Successive
Analog 4‘—0)( I A
: O > Approximation
Switch | |
L
|
|
|

12 ADCDH (ABh.7-0)
— ADCDL (AAh.7-4)

: : : Virer
AD2 XK} | e i
% Voo —>
Ve —>{ 0
5
(B6h.4~0)

ADCVREFS
(EFh.0)
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11.1 ADC j&i&

12 i ADC, —3LF 24 MilE, 458 E N ADO~AD10, AD12~AD22, VgsFl 1/4Vec. ADC i
TEE AT 5 2 B 4 F 2 R BRSO 5| il . ARRUF e 2 B 28 i ADCHS 25 A7 2% 4% il .
Z R Lk 22 AMERET NS, TEE N ADO~AD10 Al AD12~AD22. ItA4h, A HAH T
S R E R AN S B, Vas M1 1/4Veco Vas 72 1.20V AN FFEEHERE . 24 ADC J@iE k%
B Ve ), Vee KAESKEHBIE M. i E SFR VBGEN = 1 #A4& 4 At Vas KRS, /Al LAGR
FFERGEM Vae R T 1/4Vee 2 FIH Ve BIBH 2> = AR AL AE FLE

ADCHS

00000  P0.4/ADO
00001 PO.5/AD1
00010 P2.0/AD2
00011 P2.1/AD3
00100 P1.0/AD4 — ADIF
00101 P1.1/AD5
00110 P1.2/AD6
00111 P1.3/AD7 — ADCDH/ADCDL
01000 P1.4/AD8
01001 P1.5/AD9
01010 P1.6/AD10

> ADC

01011 Vg (1.20V) ——  Analog
Switch

01101 P2.2/AD13
01110 P2.3/AD14
01111 P2.4/AD15
10000 P2.5/AD16
10001 PO.6/AD17
10010 PO0.7/AD18
10011 P0.0/AD19
10100 PO.1/AD20
10101 PO.2/AD21
10110 PO0.3/AD22

<«—— ADCHS

10111 Y Vee™
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11.2 ADC #5¥:k (8]

AN ] ADC 40 b I T 7 BB [R] . 2% ADC B4 AN 75 ZE B A ADC PR, DAK %
NI B ST AN R R DR B o $UAT S BRI SR 75 2E 50 > ADC IR 301, 3y
[B1Z55, H/W 2775 ADIF thilibR s, Jf 12 2 A/D $efesi R 4% ADCDH fil ADCDL % 47
wo

50 ADC Clock Cycles

A
A\ 4

ADSOC
(F8h.4)

End of Conversion

|

ADIF > |
(95h.4) |
|

|

\
{ADCDH, ADCDL} /. ) . . . . o
(Abh.7~0, AA.7~4) ADCD (n-1) X 000 XbltMXblthX bit9 X X bit3 X bit2 X bitl X bit0 X ADCD (n)
\ ! \
i k“ »|
i‘ r“ 'i
| Signal Sample and | Conversion Time |
| Hold | 24 ADC Clock Cycles |
SFR 94h | Bit3 | Bit2
OPTION ADCKS
R/W R/W
Reset | 0 | 0

94h.3~2 ADCKS: ADC gk
00: FSYSCLK/32
01: FSYSCLK/16
10: Fsyscik /8
11: Fsyscik /4

SFR 95h Bit4

INTFLG ADIF
R/W R/W
Reset 0

95h.4 ADIF: ADC HiibrE
THREREE RIS H/W & . S/W 5 A EFh 2| INTFLG 2ii% & ADSOC 7 Ki% % iZ%br &

ZE: SN BJLIE O JEER INTFLG F98n, 105 1 RA TR

SFR AAh Bit7 | Bité | Bit5 | Bit4
ADCDL ADCDL

RIW R

Reset - | -1 - [ -

AAh.7~4 ADCDL: ADC ¥#fifii 3~0

2 F/AN 2205 ] Bandgap L2724 # 7z (ADCHS #(01011b)
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SFR ABh Bit7 | Bit6 Bit4 | Bit3 | Bit2 | Bitl | Bit0
ADCDH ADCDH

RIW R
Reset -] — — | - | - | - | -

ABh.7~0 ADCDH: ADC ##Efi 11~4

SFR B6h Bit4 | Bit3 | Bit2 | Bitl | Bit0

ADCHS ADCHS
RIW RIW
Reset 1] 1 1] 1 1

B6h.4~0 ADCHS: ADC il & ik %

00000: ADO (PO0.4)
00001: AD1 (PO0.5)
00010: AD2 (P2.0)
00011: AD3 (P2.1)
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: Vg (BT 2% 1K U5)
01100: AD12 (P1.7)
01101: AD13 (P2.2)
01110: AD14 (P2.3)
01111: AD15 (P2.4)
10000:AD16 (P2.5)
10001:AD17 (P0.6)
10010:AD18 (P0.7)
10011:AD19 (P0.0)
10100:AD20 (P0.1)
10101:AD21 (P0.2)
10110:AD22 (P0.3)
10111:1/4V e (A FBAEHE HLHJA)

SFR EFh | | Bit 2 Bit 0
AUX3 VBGEN ADCVREFS
RIW RIW RIW
Reset | | 0 0

EFh.2 VBGEN: 5%l Vgg 2E s 5
0: VA28 H3h B AR,

1: 5 Ve KASHE I EFEAESHET, (B / FIEHATN .

EFh.1 B 0 (tenx R E)

EFh.0 ADCVREFS: ADC %% i [k %
0: Vce
1: 2.5V
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SFR F8h Bit 4
AUX1 ADSOC
R/W R/W
Reset 0

F8h.4  ADSOC: Jizh ADC ##:
BLE ADSOC fi7 i3} ADC ¥4, ADSOC A i H/W T 2 U Bei bk . S/W AT ELS 0
THERIZAR &
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12. S/W ##lf) LCD K3has

TMB52F1376/78 S HFH S/IW i) LCD IXzh#% . Fra 1 110 51 #RRE % 1 B 8 COM, H Fal LA
RIG I COM 5| AN SEG 51, @it 15 /4 Commons (COM) F1 15 4™ Segments (SEG) ZKz)

(KD 225 ) LCD M#k. P0.0~P0.7 m] # & & COMO0~COMO7. P1.0~P17 W& & N
COM10~COM17. P2.0~P2.1 i i% &y COM20~COM21. P3.0~P3.7 f] % & Jy COM30~COM37. ifii
ol 4100 51 SR 241 SEG. TMB52F1376/78 1] LCD UXEN #4AV AL IR Eh 1/2 (W, 3% 15 B AH N 5
P A 15 SRik s (W 745 o MXHRIESHE T,

Vce

RPU:ZS KQ ?

. o o I po.o

RpD=25 KQ ?

PORTIDX=0
L PINMODO0=15

LCD COMOO4R [E B

AEAT COM 5| AL 1) 5 5= P i HE PR 3R] AR 78 LCD iR, F 2o 17—~ LCD M.

PORTIDX 0

PINMODO 15 2 15 2 15

PINMOD1 15 2 15 2 15

PINMOD?2 15 2 15 2 15

PINMOD3 15 2 15 2 15

PO[3:0] 1111b 0000b

COMO00 (P0.0) 1/2 Ve

COMO1 (P0.1)

COMO02 (P0.2)

COMO03 (P0.3)

S/W 41 LCD COMO00~03 33
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i

1/4 525, 172 fm B 5 ik

€93S
¢93Ss
193S
093S

e

COMoO

Com1

COoM2

VSS

COM3

[ —

Vss

-7 Ve

SEGO -----f------f--y---- -t 12 Ve

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

COMO-SEG1 ---

- -1/2 Ve

i Sl Sl Sl ettt |

- -Vee
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13. LED #=#48 /K34

TM52F1376/78 Fit & AP IR AN LED 1E 450 (BIiD) A1 LED siERERE (DMX) » i %547
MEE, EAFR R MR,

13.1 LED IEx#F#R (BiD)

tbicfegr LED 34, LED IE e B AH R4 5| IR IR iR 2 118 &= . fEBEBE T,
TM52F1376/78 $24lL T £:% 10 5| (LEDCO~C3. LEDS0~S5) KIXZ) 48 /M4 211 LED ik,
Hix 10 #5] 8 A B e F i o] B E0RE) LED. IhAh, LED #5028 — 4 8 By ANl =sps ay o
PEVERE. [T mRRE R, AT DLE X E LEDBRITM=0 ffi = 53 5). N T 4 COM {2 5745k
I, & LED BINKR, TM52F1376/78 ] LED SEG {5 5 A AEX A, fEAEX B A] N, SEG 5
B EEANESNE S, MARVAISRES . ZF LED IExFEE, FHEWE LEDEN=1
FAH R 51 R 7 SRIERE (B 7 ), 355 HIW K2 Baliiasl s RS .. EnliEsd
W B LEDHOLD {3 #5 # 5 vk .

TM52F1376/78 344+

LEDHOLD LEDBRITM

(B1h.3) (B2h.7) LRAM
2
LEDEN (B1h.7~6) 43_» 4—,
LEDBRIT (B1h.2~0) 43_) LED Control > LEDCO (P0.0)
LEDBRITL (B2h.2~0) =S Logic > COMMON L L EDC1 (PO.1)
ontro
LEDBRIT2 (B2h.6~4) AQ’P) Logic [—> LEDC2(P0.2)
k L » LEDC3 (P0.3)
/64
LED [0 ] 00 L » LEDSO (P3.5)
FRC— Clock ot | L » LEDSI (P3.6)
STPECK —a Divider 16 ». 12 SEC%';]’{E)’}‘T 3 LEDS2 (P3.7)
(D8h.3) 8, Logic [—> LEDS3(P3.4)
, L » LEDS4 (P2.0)
L » LEDS5 (P2.1)
LEDPSC
(B1h.5~4)
LEDEN | 57tk o B % R IRBNG 2
0 Disable - -

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

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

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

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

C800h |SEG3-COMO+|SEG2-COMO+|SEG1-COMO+|SEG0-COMO+|COMO-SEG3+|COMO0-SEG2+|COMO-SEG1+|COMO-SEGO+
C801h |SEG3-COM1+|SEG2-COM1+|SEG1-COM1+|SEG0-COM1+|COM1-SEG3+|COM1-SEG2+|COM1-SEG1+|COM1-SEGO+
C802h |SEG3-COM2+|SEG2-COM2+|SEG1-COM2+|SEG0-COM2+|COM2-SEG3+|COM2-SEG2+|COM2-SEG1+|COM2-SEGO+
C803h |SEG3-COM3+|SEG2-COM3+|SEG1-COM3+|SEG0-COM3+|COM3-SEG3+|COM3-SEG2+|COM3-SEG1+|COM3-SEGO+
C804h |COM3-SEG5+|COM3-SEG4+|COM2-SEG5+|COM2-SEG4+|COM1-SEG5+|COM1-SEG4+|COMO-SEG5+|COMO-SEG4+
C805h |SEG5-COM3+|SEG5-COM2+|SEG5-COM1+|SEG5-COMO+|SEG4-COM3+|SEG4-COM2+|SEG4-COM1+|SEG4-COMO+
LRAM [ git 7 Bit 6 Bit5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
Addr.
C800h 7 6 5 4 3 2 1 0
C801h 15 14 13 12 11 10 9 8
C802h 23 22 21 20 19 18 17 16
C803h 31 30 29 28 27 26 25 24
C804h 39 38 37 36 35 34 33 32
C805h 47 46 45 44 43 42 41 40
LED ERFAKAIT M LRAM B/ REER
LEDCO -----
44 40 7 6 5 4 3 2 1 0/\: 3 33
LEDCL . » . . » . . . . > .
45 4 15 14 13 2 1 10 9 8/\! ﬁ 35
3 b: 3 3 3 b ¢ [ [ 4 q 4
LEDC2 . » . . » TS . . . . .
26 2 3 ) 21 20 19 18 17 16 é 37
b D: 1 p p p L q L L :1 <
LEDC3 . » . . » . . . . . .
47 3 31 30 2 28 27 2% 2 24 % 39
4 b J > > < q < < :1 q
LEDSO
LEDS1
LEDS2
LEDS3
LEDS4
LEDS5
LED 4COM x 6SEG IER AR MG K A
YE: LED £ 57 0~31, 40~47 /97 /%H LEDBRIT (B1h.2~0) 757/,

LED /4732, 34, 36, 38 /7= /ZH/ LEDBRIT1 (B2h.2~0) /.
LED £+ 33, 35, 37, 39 /= /ZH/ LEDBRIT2 (B2h.6~4) /£ #/.
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M : 4COM x 4SEG (1/8 25 H)

COM1 COM2 COMs3

COMO

I
0 (02D
0,[0_0

0
0

0
I,

I
I

0
I,

0
_

| | |
SEGL  SEG2  SEG3

|
SEGO

Framel

“« e e > >

> I > >

SEG3-

SEG2- .

H

SEG1-

SEGO- .

——— e m -
|
|
]

COM2- . COM3-

COMO- ; COM1- ,

H

TT T TS TT TS TT T T T T T TTrIT T T

i

Vss
Ve

e

Hi-Z
Vss

0

0

TS TS T T T T TT T T TS T T T ST T T TS

AT TTTTTTTRTT T /RTTTTTTTT /AT
0

0

[ttt ettt (it diiiy Bttty St

B et EEE e
|
1
1
1
|
e Bttt

CcoM1 0

oN o, on o © ON w ON o
oL @ oN & oN & oN 8 o3
>I> >I> >T>>1T> >I>
| | | - ()] | —
| | | [ | [
1 1 1 1 1 1 1 1
| | | | | |
—L-4- a [N wpmyn FY SO R Y IO P 1
| | 1 | [ [
1 1 1 1 1 1
| | | | | |
1 1 1 1 1 1
| | | | | |
_O 1 1 1 1 1
| | | | | |
1 1 1 1 1 1
1 1 1 1 1 1
—- [ETEDESR E R 4
1 1 1 1
1 1 1 1 1
1 1 1 1 1
| | | | |
! () ] ] ] ]
1 | | | |
1 1 1 1 1
| | | | |
1 1 1 1
R ke it el
1 1 1
[ | |
1 1 1 1
[ | |
— | | |
1 1 1 1
1 1 1 1
1 1 1 1
1 | |
] -a-——4-- -
| [
1 1 1
| [
1 1 1
[ [
1 1 1
| [
1 1 1
| [
- ———- -
| |
1 1 1
| [
i —
| [
1 1 1
| [
1
__ - |m||._.||
1 1 1
| | [
1 1 1 1
| | [
1 | —
| | [
1 1 1 1
| | o
) ) 1
ot B I S I
1 1 1 u 1
1 1 1 1 1
1 1 1 1 1
1 1 1 1 1
1 | | o
1 1 1 1 1
| | | [
1 1 1 1
R Iy R N i P |ullkll
1 1 1 1
| | | (|
1 1 1 1 1
| | | [
1 1 1 1 1
| | | 0
1 1 1 1 1
| | | [
1 1 1 1
[N Y SRRV JRON) SO DESHRY sy Y S
1 1 1 1
1 1 1 1 1
| Vo | |
1 1 1 1 1
o | — | |
AN ™
o
= = O
O o] |
o (@] n

; LEDRAMO

DPTR,#0C800h

A#OFFh

MOV
MOV

; C800h = FFh

@DPTR, A

MOVX

; LED duty = 1/8

LEDCON,#056h

MOV

; LEDPSC = FRC/32

; Brightness

=6
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13.2 LED g5EpERE R (DMX)

W B 2 74y LEDMTEN=1, ¥ n]J5H LED s PR, AR 1 5] 2t BN 7 (005
771 o LED siHRERE AT LEDO~LEDS 5|, %% nJiiE 8 * 8 =64 4~ LED fif4TIR3N. X
N LED SRR E W FEFTR. 1M LRAM A F SRR e B2 X B k) LED S5k (1%
TNEEE, 0 BoRA AR B W E HSNKOEN, LEDO~ LEDS 5| I AT a2t 3465 i IR #E Ha i Bk 5 LED.

LED (5B A LAl LCDBRIT2 W& . % & N 111b i, =& . 4o, LEDBRITM H T E
SEEEIY SIS, 4 LEDBRITM=0 B}, o DASRA P BRI, 24 LEDBRITM=1 i, wAJLL
RIS RS . LED s SEG 15 5 A B IX I ], #E4id i LED AR,

IRl % B LEDHOLD R4t 8 {5 Thfg

'-AF;Ad':." Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bitl | Bit0
800N 7 5 5 2 3 2 1 0
C801h 15 14 13 12 11 10 9 8
C802h 23 2 21 20 19 18 17 16
C803h 31 30 29 28 27 26 25 24
C804h 39 38 37 36 35 34 33 2
C805h 47 46 45 44 43 42 41 40
C806h 55 54 53 52 51 50 29 18
C807h 63 62 61 60 59 58 57 56

LEDO

LED1

LED2

w

LED3

W
iy

W

L4

©

LED4

LEDS

A 4

2
@

N

LED6

LED7

oy
w

BB alnlvmlnlvalzalis

N

pinlCalcalvalcalealy

e e | [ e e e
e e e e e e
e e e e e e
e e e e e e

LED8
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YE: LED &7 5 0~63 /95/% H7 LEDBRIT2 (B2h.6~4) /7
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SFR B1h Bit7 | Bit6 Bit5 | Bit4 Bit 3 Bit2 | Bit1 | Bit0
LEDCON LEDEN LEDPSC LEDHOLD LEDBRIT
RIW R/W RIW RIW RIW
Reset | 0 | 0 o | o [ o | 1 | 1 | 1
B1h.7~6 LEDEN: LEDIE xF It fdiGE & 5 &S bk
00: LEDIE A%
01: LEDEF£1/8/5 73k (ACOM X 4SEG) , i 2K LEDAH G 5 i B A7 (MFK7.1)
10: LEDEF1/95 7L (4COM x 5SEG) , i ZU LEDAR G 5| I B o7 (WL3R7.D)
11: LED#E$1/10 575k (4COM x 6SEG) , 75 ZH LEDAH G 5| I B o7 (ILER7.1)
Blh.5~4 LEDPSC: LED IS #f#i# ik %
00: LEDH#0iEFEFRCERLA64
01: LEDH#FiEFEFRCERLA32
10: LEDH}#ik#FRCERLL16
11: LEDHf %P1 FEFRCER A8
B1h.3 LEDHOLD: LED ¥ {515 fE
0: B LLZ TLED
1: ¥{=LEDHHE, A G LEDS| RS NHI-Z
Blh.2~0 LEDBRIT:
LED IExHEA: LED 143 fi 0~31, 40~47 SLRE k%
000: 0 Z% (fH%)
111: 7 9 (e
SFR B2h Bit 7 Bit6 | Bit5 | Bit4 Bit 3 Bit2 | Bitl | Bit0
LEDCON2 |LEDBRITM LEDBRIT2 LEDMTEN LEDBRIT1
RIW R/W RIW RIW RIW
Reset | o [ 1 | 1 [ 1 | o | 1 [ 1 | 1
B2h.7 LEDBRITM: LED ZfF ik £
0: 5] SR
1: 7 TR AR
B2h.6~4 LEDBRIT2:
LED IFEx##:: LED 1% 55 33, 35, 37, 39 7=/Eik#t
LED SRR : LED 185 & 0~63 =ik
000: 0 %% (%)
111: 7 2% (Ie5%)
B2h.3 LEDMTEN: /S0 pfAR 01 e
0: LED s pAs 0% 141
1: LED ffEpERiine, 2 LED MoCo| ik E AR 7 (£ 7.1
B2h.2~0 LEDBRIT1:
LED IE A LED 4% 51 32, 34, 36, 38 sufifiiff
000: 0 %% (F:H%)
111: 7 2% (Ie5%)
SFR D8h Bit 3 |
CLKCON STPFCK
RIW RIW
Reset 0 |
D8h.3 STPFCK: BN 1, 5 1b PRt A & 1880/ 2 Wi =R f AT .

B PR e

b A e
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14. PERTLRBIHAS (CRC)

P 308 16 GLIIEFR T AR ThAE . IEFFTTARI (CRC) THHLHIE B FhAR SR AR IR
B, T YA s A R I IER . CRC 1SR 8 R MUR T s SR B RN, JF
P 16 R AR BRI E R R TR B

CRCIN 8
(F3h7-0) — >  CRC-16 16 CRCDL (F1h.7-0)
Unit " CRCDH (F2h.7~0)
CRC #£H

CRC 4 i #s it T 5T CRC-16-1BM £ 1z [F) 16 {7 CRC 45 R itH . fFiX4 CRC A issd, H
=20 W) /T TEE TS, EA SR AT 2 5101 16 2 CRC 115 . X CRCIN &F
TELR B B NI, B0 82 1% 7t CRCDH Ml CRCDL {72 BT — CRC {44,
XK > MCU 184 AWkt 4.

IBM HJ CRC-16 ZTXFE R (Modbus) : X1 + X154+ X2 +1

SFR F1h Bit7 | Bit6é | Bits5 | Bit4 | Bit3 | Bit2 | Bitl | Bit0
CRCDL CRCDL
RIW RIW
Reset 1| 1 | 1 | 1 | 1 | 1 | 1 | 1

F1h.7~0 CRCDL: 16 {if CRC &4 fI%3E AL 7~0

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

F2h.7~0 CRCDL: 16 fii CRC & fE i iz 15~8

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

w w

Reset | | | | | | |

F3h.7~0 CRCIN: CRC ¥ ARz f7a8
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15, FRILARAERIE AR

20 B AL SR AR BRI A B LU TRe

e 8 fiix8 fi1=16 ©i7 (#n#E 8051)

8 fii+8 fir=8 1, %8 AL (hxif 8051)
16 fi7x16 fir= 32 fir

16 f7+16 fii=16 {7, K% 16 fiL
32 fi1+16 fir=32 fir, 4% 16 fir

8 (i #AF H5FruE 8051 58 A=A A o

Toib 2 8 /16 fi1/32 frfE, #aTLL@E T MUL AB 1 DIV AB 35420547 . T 16 £/ 32 fir
Tk Rk, A M SFR EXA/EXA2/EXA3/EXB. X1 8 fafei:as/friktetilE, &
{# SFR £z MULDIV16 = 0 #1 DIV2 = 0.

X T 16 ARk E e s, SRAFIIRAUIT o 16 Arafeyad 75 2 16 > R Gt 8 A A BEAT

% SFR MULDIV16=1 1 DIV32=0

Tk FH3 FHi2 FH1 FH0

EE - - EXA A
T - - EXB B
e EXB B A EXA
ov e (EXB or B) =0 -

XtF 16 MERIATIRIERER L BREG T, REU R,

16 PrFRik a2 16 A ARG B EIYIRIAT -

% SFR MULDIV16=1 # DIV32=0

(373 FHi3 Fii2 FH FH0

1 AL - - EXA A
FrE EXB B
[ A EXA
R - B EXB
ov % EXB = B =0

X1 32 f+16 fIs Y REL B, w, KRBT W T . 32 MZBRIERS T E 32 N RGP

JE R HAT o

v Vi SFR bit MULDIV16=1 and DIV32=1

5373 FH3 Fii2 FH1 FH0

B bR EXA3 EXA2 EXA A
G - - EXB B
P A EXA EXA2 EXA3
R - - B EXB
oV K% EXB=B =0
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SFR CEh Bit7 | Bit6é | Bit5 | Bit4 | Bit3 | Bit2 | Bit1 | Bit0
EXA2 EXA2
R/W R/W RIW RIW RIW R/W RIW RIW R/W
Reset 0 0 0 0 0 0 0 0
CEh.7~0 EXA2: ¥ % Zn# 2
SFR CFh Bit7 | Bit6e | 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: ¥ 7% Z/n# 3
SFR E6h Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bitl | Bit0
EXA EXA
R/W R/W R/W RIW RIW R/W RIW RIW RIW
Reset 0 0 0 0 0 0 0 0
E6h.7~0 EXA: ¥ 78 Znss
SFR E7h Bit7 | Bité | Bit5 | Bit4 | Bit3 | Bit2 | Bitl1 | Bit0
EXB EXB
R/W R/W R/W RIW RIW R/W RIW RIW R/W
Reset 0 0 0 0 0 0 0 0
E7h.7~0 EXB: ¥ 7t B %17 4%
SFR F7h | Bit 3 | Bit 0
AUX2 DIV32 MULDIV16
RIW RIW RIW
Reset 0 | 0
F7h.3 DIV32: ({Xff MULDVI16 = 1 i 20
0: 84 DIV {EN 16/16 frkRikiaH
1: 184 DIV {E 32/16 fifRikia 5
F7h.0 MULDIV16:
0: 54 MUL/DIV & 8*8, 8/8 #fF
1: 14 MUL/DIV N 16 * 16. 16/16 5k 32/16 1
ARITHMETIC
Mnemonic Description byte | cycle opcode
MUL AB Multiply A by B 1 8/16 A4
DIV AB Divide A by B 1 | snes2 84
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16. E 1 #EO

x 1C EOAEER:

— IR S AL LA M A2 5 N\ MIDAT H1X B MISTART. £ MISTART WE 2 &, K%
7 S NHERT—R 5 AL B ML 2545 BLE] MIF 4 1w, AREHIERTT [ Ay ik, FH
REE R MIIF 5 AN E3E 2] MIDAT DUFGRSE — IR BdR AL . 24 MIF 34508 1, AEREdE £
FIMHLTER . F A LR B ANEHES] MIDAT LU TG T — IR EIEE BRI ML, % E MISTOP
PL5E AL 6 15 5

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

0
| S | Slave address | W | A | Data | A | Data | A | p |

Data Transferred

(n bytes + acknowledge)

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

|:| From master to slave A: acknowledge

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

F 1T ERERFE:

(1) K MALHREART 7 7167 5 N MIDAT

(2) &R MISTOP ¥ & MISTART LLE 3 1T &4

(3) % MIIF B4y 1 G4 I 2R K b i), T BR MIIF

(4) KEdES AN MIDAT LUFES T — A& (MISTART WA ZUER$F 4 1)

(5) &) MIIF 450y 1 I Gids H - SR R b ), i BR MIIF, fE 3 (4)~ (5) #EAT R — k1L %0
(6) T4/ MISTART, ¥ & MISTOP LML 1T &40

: >1SCL :
| |
MISTART |
| |
| |
MISTOP*l m

SPA™ M 1 e Y e Y s

MoaT A0 [ [T [T T T T Ta[ [T TTTTTT Teel 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 1°C Transfer protocol

FRIEH
JE: TEHLE T—A 2 1°C #ril.2 B, MISTART W iZR#F0 [ SCL I K.
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12C 8 OFEBER:

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

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

1

Slave address I R | A | Data | A | Data l A ]E'
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

x 1T BEHE:

(1) & MALHHEFITT 67 5 N MIDAT

(2) i#kk MISTOP J-# 8 MISTART LU 31 12C &4

(3) 53] MINF B4y 1 I R I ZoRA H PR, 5 ER MIF

(4) B MIDAT BATFAR5E — R BRI (U i R Se e i, R ZE ST MIDAT)
(5) SEE MIF HeHy 1 (4 - R A rh ), W5 ER MIIF

(6) WX MIDAT LA BHEICHAR, T35 (5)~ (6) HEAT T — kK

(7) & MISTOP LI 1E 12T 1540

| >1sCL |
! |
MISTART ]
! |
! |
MISTOP— 1

moaT a1t [ [T T T[] [TTTTTTT 2 [TTTTTTTI] AB

MIIF 1 [ 1

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

Es: 10 En)g
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2, Px.n o
I°C ZhaE 5! PINMODXX| ¢ B BIR ZS
2 0000 X Wb OFR% D
'C Master SCL xx10 X |WEiHiE (CMOS i)
I°C Master/Slaver SDA 0000 1 Bl (Edn

x 1T W5 HEREE

SFR A6h Bit 4 | |
PINMOD 12CPS

RIW RIW

Reset 0 | |

A6h.4 12CPS: I°C 5| ik £
0: SCL/SDA = P0.0/P0.1
1: SCL/SDA = P3.0/P3.1

SFR A%h Bit 6

INTE1 12CE

R/W R/W
Reset 0

A9h.6 I12CE: 1 J i fdife
0: ZH 1T iy
1: fHEE 12T ik

SFR Elh Bit 7 Bit 6 Bit5 Bit 4 Bit 3 Bit 2 Bit1 | Bit 0
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: F I°C i
0: 22H
1. ffgE

E1h.6 MIACKO: 4 I°C #UR B, 14 1°C MK i% ACK
0: ACK | MHL
1: NACK | \HL
E1h.5 MIIF: % 1°C &
¥ 1°C RIERAE AT SRR, O H/W B . WA E NS R 1% &
Elh4  MIACKI: 3% I°C te4ilt, ACK KH 1°C &4 (R
0: iz ACK
1: Y& F] NACK
E1h.3 MISTART: ¥ I°C #23hfr
1: B3 I1°C MLkiLin
E1h.2 MISTOP: F I12C & 1k4
1 REEIRES SR 1°C B
E1h.1~0 MICR: = I°C M8 %L+
00: FSYSCLK/4 (ﬁljﬁu’ ﬁu% FSYSCLK::I-GMHZ’ IZC EH‘AEEF%“'MHZ)
01: Fsyscik/16 (filll, 1% Feyscik=16MHz, 1°C ity 1 MH2)
10: Fsysck/64 (fltn, W5 Fsysck=16MHz, 1°C if4f 4 250 KHz)
11: Fsyscik/256 (Biltm, IR Fsyseik=16MHz, I°C B #A 62.5 KHz)
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TM52F1376/78 ¥i#&+
SFR E2h Bit7 | Bité | Bit5 | Bit4 | Bit3 | Bit2 | Bitl | Bit0
MIDAT MIDAT

RIW RIW RIW RIW RIW RIW RIW RIW RIW
Reset 0 0 0 0 0 0 0 0
E2h.7~0 MIDAT: & I°C i hr a5 17 o

(5): I EAE LT, BNZHF AR 1°C ALk
(B2) : (EFFURZ A Z GRS LR 1T, BREUZ A A7 B KN 1°C S 2l

SFR EAh Bit 7
SICON MIIE
RIW RIW
Reset 0
EAh.7 MIIE: I1°C F:rhIlrffife
0: %
1: flifg

e
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17. WAL 1ZC O

T RN T I AKL 12C 5 32U KL 120 B S0 RAE 8 B 2 2 S5 B RIS — AN B A
FATIEAR . 7Rk DATAL 2B, i57ER RCDIF 41K 0. 7 DATAL # k52 J5, RCDIF
BN 1, IF FUBARYE P B0 SR &k B . P R DUE 35 5 RCDIF, 4R 5 Bk dzll
F—/~ DATAL. H/'r L RCDIF 5 A 0 KiiFk RCDIF. DATA2 1 RCD2F [1ig17 /705
DATAL f1 RCD1 #[A]. DATAL 5 DATA2 HU5E il Ja, 3= v 557 Ja sh &g ol AL S~ —
> DATAL 1 DATA2.

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

Slave I°C Receive Byte protocol

| S | Slave address | W | A | Data 1 | A [ 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 : o
P: stop condition

sec. | Jyyyruyvure gy jyyyuyyypgte— -
SDA ! |
LTI N U I IS R L Ly
RCDlFX—i\ i—| i
Rep2E—x ) | | —
CLR_RCDI1F i_I E i ml i i
CLR_RCD2F [l : : N
SIRCDL X )IK 43H :
SITXRCD2 X )I( B6H

MBS PP
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ot B AR DL ML AE 120 3 ARSI Mo AN 12 BEER SR VR AE A B 9 A SR R ORIE — A7 1 8K
o FEROREIR AT, VEIER TXDF 42004 0. fEHE KIZTEMZ )G, TXDF #H4on 1, RS
FIP B0V RO T F P AT USRI T35 B TXDF, AR5 FR Ot ™ — 4. Il LK
TXDF 5\ 0 ki kx TXDF. SRRALIRTERG, 450 N H 3T H s g T~ — 24k .

IS 7 :_vSIavevadd‘resvs R [ A Data AlP l

Slave I°C Transmit protocol

From master to slave A: acknowledge

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

SCL
|
SDA ,_l ,_l ,_l ,—l ,_l : |_|
[ !
TXDF |
! !
|
CLR_TXDF [
SITXRCD2 X 43H
MR IZER P
12C ThELs PINMODxx| P XN B IR A
e SFR data -
I2C M SCL 0x01 1 I E PN EE D)
I’C 3/ SDA 0000 1 B CERD
M I 5] R E
SFR A%9h Bit 6
INTEL I2CE
R/W R/W
Reset 0
A9h.6 12CE: 12 Hilr{Ei i
0: Z5H] 12C ik
1: fdifRE 12 ik
SFR E9h Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bitl Bit 0
SIADR SA SIEN
R/W R/W R/W R/IW R/W R/IW R/W R/W R/W
Reset 0 1 1 0 0 1 0 0

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

0: 2H

1: fdige
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SFR EAh Bit 6 Bit5 Bit 4 Bit 2 Bit 1 Bit 0
SICON TXDIE | RCD2IE | RCDLIE TXDF RCD2F | RCDIF
R/W R/W R/W R/W R/IW R/IW R/W
Reset 0 0 0 1 0 0
EAh.6 TXDIE: MWL I1ZC ki 5 i i A
0: #H
1: ffife
EAh.5 RCD2IE: MWL 12 DATA2 (SITXRCD2) 2l 58 i Wi g
0: &M
1: fHgE
EAh.4 RCD1IE: MWL IZCDATAL (SIRCD1) Uk 5e k4 Wi fdife
0: &M
1: fHgE

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

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

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

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

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

EBh.7~0 SIRCD1: MWL 1T iR E% 1 (DATALD)

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

ECh.7-0  SITXRCD2: ML 12C ik MBI 7 47
()« MWL 1 Bl 748 2 (DATA2)
(5): MWL Bttt s 748 (TXD)

- -
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18. FEZR i E 28 (ICE) #5X

A AT DOSCRE LA A B ICE BEs, A R AR P3.0 A P3.1 51 IS tenx LA
EV BB, SrAb2 M AT B A R GE, 1T i S SO R H b e o (HZ ICE B alAy — 2[R,

W FHTR.

1. WAL T R EATIRE .
2. WA P3.0 F1 P3.1 5l L AE AR AR Tk
3. Tenx EV #i 5 I 1 474 4% 1 -1k %7 (8] 2D00h~2FFFh A1 0033h~003Ah. [lith, H %

JP o2 1) 3K 285 ]
4. FCVERERL T-Link 3815 51 I ThAg .
5. P3.0 1 P3.1 5| JHIAT LA 4y PO.0 Al PO.1 (X 4/ BB AT LA 46t o
6. Voo HLF-HI T-Link BB fz il

Target System PCB

TM52F1376/78
VSS VSS
(Eglé) gg(l) Eggﬁ tenx USB
(00 N.C.  T-Link —
BUSY
vce vce
16K Bytes program memory 8K Bytes program memory
0000h 0000h
Reset / Interrupt Vector Reset / Interrupt Vector
007Fh 007Fh
0080h 0080h
User Code area
1FEFh
User Code area 1FFOh CRC16L
1FF1h CRC16H
2CEFh tenx reserve area
2D00h 2D00h
ICE mode reserve area ICE mode reserve area
2FFFh 2FFFh
3000h
User Code or IAP area
3FEFh
3FFOn CRCI6L tenx reserve area
3FF1h CRC16H
3FF2h
tenx reserve area
3FFAh 3FFAh
3FFBh CFGBG 3FFBh CFGBG
3FFDh CFGWL (FRC) 3FFDh CFGWL (FRC)
3FFFh CFGWH 3FFFh CFGWH
TM52F1376 TM52F1378
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SFR & CFGW Mg

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

82h [0000-0000| DPL DPL

83h [0000-0000 DPH DPH

85h [xxxx-0000| INTPORT - - - - P3IF P2IF P1IF POIF
86h [xxxx-x000| INTPWM - - - - - PWM2IF | PWMILIF | PWMOIF
87h |0xxx-0000| PCON SMOD - - - GF1 GFO PD IDL
88h [0000-0000, TCON TF1 TR1 TFO TRO IE1 IT1 IEO ITO
89h [0000-00000 TMOD | GATEL CTIN TMOD1 GATED CTON TMODO
8AN[0000-0000] TLO TLO

8Bh [0000-0000]  TL1 TL1

8Ch [0000-0000] THO THO

8Dh [0000-0000|  TH1 TH1

8Eh [0100-0000] SCON2 SM - REN2 TB82 RB82 T2 | RI2
8Fh [xxxx-xxxx| SBUF2 SBUF2

9oh [1111-1111|  P1 P17 P16 P15 P1.4 P13 P12 PL1 | PLO
91h [xxxx-xx00| PORTIDX - - - - - PORTIDX
94h |0000-0000| OPTION - TM3CKS WDTPSC ADCKS - -
95h xxx0-xx00| INTFLG | LVDIF - ADIF - - PCIF TF3
96h [0000-0000| INTPIN | PIN7IF | PIN6IF | PINSIF | PIN4IF PIN3IF | PIN2IF | PINLIF | PINOIF
97h [xxxx-xx00| SWCMD IAPEN / SWRST / WDTO

98h [0000-0000| SCON SMO SM1 sM2 | REN TB8 | RB8 T | R
99h |xxxx-xxxx| SBUF SBUF

AOh[1111-1111] P2 P2.7 P2.6 P25 | P24 P23 [ P22 P21 [ P20
Alh [xx10-1010| PWMCON - - PWM2CKS PWM1CKS PWMOCKS
A2h [0001-0001|PINMOD10 PINMOD1 PINMODO

A3h [0001-0001/PINMOD32 PINMOD3 PINMOD2

A4h [0001-0001|PINMOD54| PINMOD5 PINMODA4

A5h [0001-0001|PINMOD76 PINMOD? PINMODS6

A6h |{0000-0000| PINMOD | HSNK2EN | HSNK1EN |HSNKOEN|  12CPS UART2PS UARTPS
A7h [x000-x000PWMCON2| - PWM2IE | PWMLIE | PWMOIE - PWM2CLR|PWM1CLR|PWMOCLR
A8h [0x00-0000,  IE EA - ET2 ES ET1 EX1 ETO EX0
A9h [000x-00000 INTEL | PWMIE 12CE ES2 - ADIE LVDIE PCIE TM3IE
AAh |xxxx-xxxx| ADCDL ADCDL -

ABh [xxxx-xxxx| ADCDH ADCDH

BOh|1111-1111|  P3 P3.7 P3.6 P3.5 P3.4 P3.3 P3.2 P3.1 P3.0
B1h |[0000-0111{ LEDCON LEDEN LEDPSC LEDHOLD LEDBRIT

B2h [0111-0111{ LEDCON2|LEDBRITM LEDBRIT2 LEDMTEN LEDBRITL

B6h |xxx1-1111| ADCHS - - ADCHS

B8h [xx00-0000]  IP - - PT2 PS PT1 PX1 PTO PX0
B9h [xx00-0000  IPH - - PT2H PSH PT1H PX1H PTOH PXOH
BAN|000x-0000  IP1 PPWM PI2C PS2 - PADI PLVD PPC PT3
BBh[000x-0000 IPIH | PPWMH | PI2CH PS2H - PADIH | PLVDH PPCH PT3H
BFh [0xxx-00000 LVDS | LVDPD | LVDO - LVDS

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

CAh|0000-0000] RCP2L RCP2L
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Adr| RST | NAME | Bit7 | Bit6 Bit 5 Bit4 | Bit3 | Bit2 | Bitl | Bit0

CBh|[0000-0000] RCP2H RCP2H

CCh|0000-0000f TL2 TL2

CDh|0000-0000f TH2 TH2

CEh|0000-0000, EXA2 EXA2

CFh [0000-0000f EXA3 EXA3

DO0h|0000-0000f PSW CcY AC Fo RS1 RSO oV F1 P

D1h|1000-0000 PWMODH PWMODH

D2h |0000-0000 PWMODL PWMODL

D3h {1000-0000| PWM1DH PWM1DH

D4h [0000-0000| PWM1DL PWM1DL

D5h {1000-0000| PWM2DH PWM2DH

D6h |0000-0000 PWM2DL PWM2DL

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

D9h|1111-1111| PWMOPRDH PWMOPRDH

DAh|1111-1111| PWMOPRDL PWMOPRDL

DBh|1111-1111|PWM1PRDH PWM1PRDH

DCh|1111-1111| PWM1PRDL PWM1PRDL

DDh|1111-1111|PWM2PRDH PWM2PRDH

DEh|1111-1111| PWM2PRDL PWM2PRDL

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

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

E2h [0000-0000f MIDAT MIDAT

E6h [0000-0000] EXA EXA

E7h [0000-0000, EXB EXB

E9h (0110-1000| SIADR SA SIEN

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

EBh |xxxx-xxxx| SIRCD1 SIRCD1

ECh [xxxx-xxxx|SITXRCD2 SITXRCD2

EFh |xx00-0000] AUX3 — - TM3PSC VBGEN — ADCVREFS

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

F1h|1111-1111| CRCDL CRCDL

F2h|1111-1111| CRCDH CRCDH

F3h |0000-0000f CRCIN CRCIN

F5h [xxxx-xxxx| CFGBG - - - BGTRIM

F6h [xxxx-xxxx| CFGWL - FRCF

F7h |0000-1110] AUX2 WDTE PWRSAV | VBGOUT DIV32 IAPTE MULDIV16

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

Flash Address| NAME Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
3FFFh CFGWH PROT XRSTE LVRE - -
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Adr SFR Bit#| Bit Name | 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
PORT3 Pin Change Interrupt Flag.
3 P3IF RIW 0 1: interrupt asserted, write O to clear int flag
PORT2 Pin Change Interrupt Flag.
2 P2IF RIW 0 1: interrupt asser%ed, writepO to c?ear int flag
85h | INTPORT :
1 P1IF RIW 0 PORTl Pin Change Inte(rupt Flag. _
1: interrupt asserted, write 0 to clear int flag
PORTO Pin Change Interrupt Flag.
0 POIF RIW 0 1: interrupt asserted, write O to clear int flag
2 PWM2IF | RIW 0 [PWM2 Interrupt Flag. 1: interrupt asserted, write 0 to clear int flag
86h | INTPWM 1 PWMIIF | R/'W | 0 |PWML Interrupt Flag. 1: interrupt asserted, write O to clear int flag
0 PWMOIF | RIW 0 |PWMO Interrupt Flag. 1: interrupt asserted, write 0 to clear int flag
7 SMOD R/W | 0 |Set1toenable UART1 double baud rate
3 GF1 RIW 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 ldle mode
Timerl overflow flag
7 TF1 RW | 0 Set by H/W when Timer/Counter 1 overflows. Cleared by H/W
when CPU vectors into the interrupt service routine.
6 TR1 R/W 0 |Timerl run control. 1: timer runs; O: timer stops
Timer0 overflow flag
5 TFO RW | 0 Set by H/W when Timer/Counter 0 overflows. Cleared by H/W
when CPU vectors into the interrupt service routine.
4 TRO R/W 0 | TimerO run control. 1:timer runs; O:timer stops
External Interrupt 1 (INT1 pin) edge flag
88h TCON 3 IE1 RIW 0 Set by H/W when an INT1 pin falling edge is detected. Cleared by
H/W when CPU vectors into the interrupt service routine.
External Interrupt 1 control bit
2 IT1 R/W 0 0: Low level active (level triggered) for INT1 pin
1: Falling edge active (edge triggered) for INT1 pin
External Interrupt O (INTO pin) edge flag
1 IEO R/W 0 Set by H/W when an INTO pin falling edge is detected. Cleared by
H/W when CPU vectors into the interrupt service routine.
External Interrupt O control bit
0 ITO R/W 0 0: Low level active (level triggered) for INTO pin
1: Falling edge active (edge triggered) for INTO pin
Timerl gating control bit
7 GATE1 R/W 0 0: Timerl enable when TR1 bit is set
1: Timerl enable only while the INT1 pin is high and TR1 bit is set
Timerl Counter/Timer select bit
6 CTIN R/W 0 0: Timer mode, Timerl data increases at 2 System clock cycle rate
1: Counter mode, Timer] data increases at T1 pin’s negative edge
Timerl mode select
00: 8-bit timer/counter (TH1) and 5-bit prescaler (TL1)
01: 16-bit timer/counter
89n TMOD 5-4| TMOD1 RIW |00 10: 8-bit auto-reload timer/counter (TL1). Reloaded from TH1 at
overflow.
11: Timerl stops
Timer0Q gating control bit
3 GATEO RIW 0 0: Timer0 enable when TRO bit is set
1: Timer0 enable only while the INTO pin is high and TRO bit is set
Timer0 Counter/Timer select bit
2 CTON RIW 0 0: Timer mode, Timer0 data increases at 2 System clock cycle rate
1: Counter mode, Timer( data increases at TO pin’s negative edge
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Adr

SFR

Bit#

Bit Name

R/W

Rst

Description

1~-0

TMODO

RIW

00

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

8Ah

TLO

7~0

TLO

RIW

00h

Timer0 data low byte

8Bh

TL1

7~0

TL1

RIW

00h

Timerl data low byte

8Ch

THO

7~0

THO

RIW

00h

TimerO data high byte

8Dh

TH1

7~0

TH1

RIW

00h

Timerl data high byte

8Eh

SCONZ2

SM

RIW

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

REN2

RIW

UART2 reception enable
0: Disable reception
1: Enable reception

TB82

RIW

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

RB82

R/IW

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

TI2

RIW

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

RI2

RIW

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

8Fh

SBUF2

SBUF2

RIW

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

90h

P1

7~0

P1

RIW

FFh

Portl data

91h

PORTIDX

1~-0

PORTIDX

RIW

00

Port index of INTPIN, PINMOD10, PINMOD32, PINMODS54,
PINMOD76

94h

OPTION

TM3CKS

RIW

'Timer3 Clock Source Select.
0: Slow clock (SXT/SRC)
1: FRC/512 (36KHz2)

WDTPSC

R/W

00

Watchdog Timer pre-scalar time select
00: 240 ms WDT overflow rate
01: 120 ms WDT overflow rate
10: 60 ms WDT overflow rate
11: 30 ms WDT overflow rate

3~2

ADCKS

R/W

00

ADC clock rate select
00: FSYSCLK /32
01: FSYSCLK /16

95h

INTFLG

LVDIF

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

ADIF

R/W

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

PCIF

RIW

Port0~Port3 Pin change interrupt flag
Set by H/W when PortO~Port3 pin state change is detected and its
interrupt enable bit is set.
S/W can write 0 to clear all pin interrupt flags (Port0O~Port3), it will
also clear PINOIF~PIN7IF and POIF~P3IF.

TF3

R/W

Timer3 Interrupt Flag

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

SFR

Bit#

Bit Name

R/W

Rst

Description

96h

INTPIN

PIN7IF

R/IW

Px.7 pin change interrupt flag,
Write 0 to clear Px.7 pin change interrupt flag
port number (x) define by PORTIDX

PINGIF

RIW

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

PINSIF

RIW

Px.5 pin change interrupt flag,
Write 0 to clear Px.5 pin change interrupt flag
port number (x) define by PORTIDX

PIN4IF

RIW

Px.4 pin change interrupt flag,
Write 0 to clear Px.4 pin change interrupt flag
port number (x) define by PORTIDX

PIN3IF

R/IW

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

PIN2IF

R/IW

Px.2 pin change interrupt flag,

Write 0 to clear Px.2 pin change interrupt flag
port number (x) define by PORTIDX

PIN1IF

RIW

Px.1 pin change interrupt flag,
Write 0 to clear Px.1 pin change interrupt flag
port number (x) define by PORTIDX

PINOIF

RIW

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

97h

SWCMD

SWRST

Write 56h to generate S/W Reset

IAPEN

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

WDTO

WatchDog Time-Out flag

IAPEN

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

98h

SCON

SMO

RIW

SM1

RIW

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

SM2

R/W

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

REN

R/IW

Set 1 to enable UART1 Reception

TB8

RIW

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

RB8

R/W

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

TI

R/W

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

RI

RIW

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

9%9h

SBUF

7~0

SBUF

R/W

UART]1 transmit and receive data. Transmit data is written to this
location and receive data is read from this location, but the paths are
independent.

AOh

P2

7~0

P2

R/IW

FFh

P2 data
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Adr SFR Bit#| BitName | R/W | Rst Description

PWM2 clock source
10: FRC
11: FRC x 2 (Ve > 3.0V)

5~4| PWM2CKS | R/W | 10

PWML1 clock source
00/01 FSYSCLK
10: FRC
11: FRC x 2 (Ve > 3.0V)

Alh | PWMCON (3~2| PWMICKS | R/W | 10

PWMO clock source
10: FRC
11: FRC x 2 (Ve > 3.0V)

1~0| PWMOCKS | R/W | 10

P1.3 Pin Control
7~6| P1IMOD3 | R/W | 01 | 00: ModeO; 01: Model; 10: Mode2
11: Mode3, P1.3 is ADC input

P1.2 Pin Control
5~4| P1MOD2 R/W | 01 00: ModeO; 01: Model; 10: Mode2

A2h | PIMODL 11: Mode3, P1.2 is ADC input

P1.1 Pin Control
3~2| P1IMOD1 | R/W | 01 | 00: ModeO; 01: Model; 10: Mode2
11: Mode3, P1.1 is ADC input

P1.0 Pin Control
1~0| PIMODO | R/W | 01 | 00: Mode0; 01: Model; 10: Mode2
11: Mode3, P1.0 is ADC input

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

7~4| PINMODL | RMW | 0001 0000~1111: see table 7.1

A2h | PINMOD10

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

3-0| PINMODO | RIW | 0001 |" 3, 1171 see table 7.1

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

7=4| PINMOD3 | RIW | 0001 |" 151171 see table 7.1

A3h | PINMOD32

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

3-0| PINMOD2 | RMW | 0001 0000~1111: see table 7.1

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

7=4| PINMODS5 | RIW | 0001 |" 15 1171 see table 7.1

A4h | PINMOD54 Px.4 pin control, port index (x) is defined by PORTIDX

3-0| PINMOD4 | RIW | 0001 |" 150 _1111: see table 7.1

Px.7 pin control, port index (x) is defined by PORTIDX

7-4| PINMOD? | RIW | 0000 0000~1111: see table 7.1

A5h | PINMOD76

Px.6 pin control, port index (x) is defined by PORTIDX

3-0| PINMOD6 | RIW | 0001 |"150)_1111: see table 7.1

Pin H-sink enable (Group 2: P06, P07, P22~P25, P30~P33)
7 | HSNK2EN | R/W 0 0: Group 2 High-sink disable
1: Group 2 High-sink enable

Pin H-sink enable (Group 1: P04, P05, P10~P17)
6 | HSNK1EN | R/W 0 0: Group 1 High-sink disable
1: Group 1 High-sink enable

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

12C Pin Select
4 12CPS R/W 0 0: SCL/SDA =P0.0/P0.1

A6h | PINMOD 1: SCL/SDA = P3.0/P3.1

UART?2 Pin Select

00: RXD2/TXD2 = P0.0/P0.1
3~2| UART2PS | R/IW 00 01: RXD2/TXD2 = P3.5/P3.6
10: RXD2/TXD2 = P0.1/P0.0
11: RXD2/TXD2 = P3.6/P3.5

UART1 Pin Select

00: RXD/TXD = P3.0/P3.1
1~0| UARTIPS | R/W | 00 | 01:RXD/TXD =P3.2/P3.3
10: RXD/TXD = P3.1/P3.0
11: RXD/TXD = P3.3/P3.2
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Adr SFR Bit#| BitName | R/W | Rst Description
PWM2 Interrupt Enable

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

6 PWM2IE |RIW | 0

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

5 PWMI1IE | RIW 0

PWMO Interrupt Enable

0: disable
A7h | PWMCON2 4 PWMOIE | RIW 0 1: enable (note: PWMIE must be 1 at the same time to generate

PWM interrupt)

PWM?2 clear enable
2 | PWM2CLR | R/W 0 0: PWM2 is running
1: PWM2 is cleared and held

PWM1 clear enable
1 | PWMICLR | RIW 0 0: PWML is running
1: PWML1 is cleared and held

PWMO clear enable
0 | PWMOCLR | RIW | 0 0: PWMO is running
1: PWMO is cleared and held

Global interrupt enable control.
0: Disable all Interrupts.

! EA RIW 0 1: Each interrupt is enabled or disabled by its own interrupt control
bit.
5 ET2 R/W | 0 |Set1toenable Timer2 interrupt
Ash IE 4 ES RIW 0 |Set1toenable Serial Port (UART1) Interrupt
3 ET1 R/W | 0 |Set1toenable Timerl Interrupt
5 EX1 RW | 0 Set 1 to gr)able external INT1 pin Interrupt & Halt/Stop mode wake
up capability
1 ETO RIW 0 |[Set1toenable TimerO Interrupt
0 EX0 RW | 0 Set 1 to gr)able external INTO pin Interrupt & Halt/Stop mode wake
up capability
7 PWMIE R/W | 0 |Set1toenable PWMO~PWM2 interrupt
6 12CE R/W 0 [Set 1 to enable I°C (master/slave) interrupt
5 ES2 RIW 0 |Set1to enable Serial Port (UART?2) interrupt
A%h INTE1 3 ADIE RIW 0 |[Set1toenable ADC Interrupt
2 LVDIE RIW 0 |Set1toenable LVD interrupt
1 PCIE RIW 0 |Set 1 to enable Port0O~Port3 Pin Change Interrupt
0 TM3IE RIW 0 |[Set1toenable Timer3 Interrupt
AAh ADCDL |7~4| ADCDL R — |ADC data bit 3~0
ABh | ADCDH |7~0| ADCDH R — |ADC data bit 11~4
BOh P3 7~0 P3 R/W | FFh |Port3 data

LED Bi-Direction matrix (BiD) mode enable and duty select

00: LED BiD mode disable

01: LED 1/8 duty (4COM x 4SEG)

10: LED 1/9 duty (4COM x 5SEG)

11: LED 1/10 duty (4COM x 6SEG)

Need to set the LED related pins to MODE?7 (see Table 7.1)

7~6| LEDEN R/W | 00

LED clock prescaler select

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

Blh | LEDCON

LED clock hold
3 | LEDHOLD | RIW 0 0: LED scan
1: LED clock hold

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

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

111: Level 7 (Brightest)
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Adr

SFR

Bit#

Bit Name

R/W

Rst

Description

B2h

LEDCON2

LEDBRITM

R/IW

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

LEDBRIT2

RIW

111

BiD mode: LED number 33, 35, 37, 39  brightness control
DMX mode: LED number 0~63  brightness control
000: Level 0 (Darkest)

111: Level 7 (Brightest)

LEDMTEN

RIW

LED Dot matrix (DMX) mode enable
0: LED DMX mode disable
1: LED DMX mode enable
Need to set the LED related pins to MODE?7 (see Table 7.1)

2~0

LEDBRIT1

RIW

111

BiD mode: LED number 32, 34, 36, 38 brightness control
000: Level 0 (Darkest)

'1’1'1: Level 7 (Brightest)

B6h

ADCHS

ADCHS

RIW

1Fh

ADC Channel Select
00000: ADO (P0.4)
00001: AD1 (P0.5)
00010: AD2 (P2.0)
00011: AD3 (P2.1)
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: Vg (Internal Bandgap Reference Voltage)
01100: AD12 (P1.7)
01101: AD13 (P2.2)
01110: AD14 (P2.3)
01111: AD15 (P2.4)
10000: AD16 (P2.5)
10001: AD17 (P0.6)
10010: AD18 (P0.7)
10011: AD19 (P0.0)
10100: AD20 (P0.1)
10101: AD21 (P0.2)
10110: AD22 (P0.3)
10111: 1/4 V¢

B8h

PT2

RIW

Timer2 Interrupt Priority Low bit

PS

R/IW

Serial Port (UART1) Interrupt Priority Low bit

PT1

R/IW

Timerl Interrupt Priority Low bit

PX1

R/IW

External INT1 Pin Interrupt Priority Low bit

PTO

R/IW

TimerO Interrupt Priority Low bit

PX0

RIW

External INTO Pin Interrupt Priority Low bit

B9h

IPH

PT2H

R/W

Timer2 Interrupt Priority High bit

PSH

RIW

Serial Port (UART1) Interrupt Priority High bit

PT1H

R/IW

Timerl Interrupt Priority High bit

PX1H

R/IW

External INT1 Pin Interrupt Priority High bit

PTOH

R/IW

TimerO Interrupt Priority High bit

PX0H

R/W

External INTO Pin Interrupt Priority High bit

BAh

1P1

PPWM

RIW

PWM Interrupt Priority Low bit

P12C

R/W

I2C Interrupt Priority Low bit

PS2

R/IW

Serial Port (UART?2) interrupt priority low bit

PADI

R/IW

ADC Interrupt Priority Low bit

PLVD

R/IW

LVD Interrupt Priority Low bit

PPC

R/IW

Port0~Port3 pin change Interrupt Priority Low bit

OFRPINIWIUO|N|[OIRPINIW|IAR|OHO(FRLIN|W|A~|OT

PT3

R/W

O|O|0O|0O|O|O|0O|0O|0O|O|O|O|O|O|O|O|O|O|O

Timer3 Interrupt Priority Low bit
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Adr

SFR

Bit#

Bit Name

R/W

Rst

Description

BBh

IP1H

PPWMH

RIW

PWM Interrupt Priority High bit

P12CH

RIW

I2C Interrupt Priority High bit

PS2H

RIW

Serial Port (UART?2) interrupt priority high bit

PADIH

RIW

ADC Interrupt Priority High bit

PLVDH

RIW

LVD Interrupt Priority High bit

PPCH

RIW

Port0~Port3 pin change Interrupt Priority High bit

O, |INwWOT|O

PT3H

RIW

o|Oo|Oo|Oo|Oo|O|O

Timer3 Interrupt Priority High bit

BFh

LVDS

LVDPD

RIW

Low Voltage Detect function select (Auto disable in Idle/Halt/Stop
mode)

0: enable LVD

1: disable LVD

LVDO

Low Voltage Detect output

3~0

LVDS

RIW

Low Voltage Detect select
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

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

R/W

UART receive clock control bit
0: Use Timer1 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 Timer1 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

R/W

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.
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Adr SFR Bit#| BitName | R/W | Rst Description
Write 47h to set IAPWE control flag; Write other value to clear
7~0| IAPWE w — |IAPWE and EEPWE flag. It is recommended to clear it immediately
after IAP write.
Write E2h to set EEPWE control flag; Write other value to clear
7~0| EEPWE w — |IAPWE and EEPWE flag. It is recommended to clear it immediately
after EEPROM write.
Flag indicates Flash memory can be written by IAP or not
Coh IAPWE 7 IAPWE R 0 0: IAP Write disable
1: AP Write enable
IAP (or EEPROM write) Time-Out flag
6 IAPTO R 0 Set by H/W when IAP (or EEPROM write) Time-out occurs.
Cleared by H/W when IAPWE=0 (or EEPWE=0).
Flag indicates EEPROM memory can be written or not
5 EEPWE R 0 0: EEPROM Write disable
1: EEPROM 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 CY R/IW 0 |ALU carry flag
6 AC R/W 0 |ALU auxiliary carry flag
5 FO RIW 0 |General purpose user-definable flag
4 RS1 R/IW 0 |Register Bank Select bit 1
Do PSW 3 RSO RIW 0 |Register Bank Select bit 0
2 ov R/IW 0 |ALU overflow flag
1 F1 R/IW 0 |General purpose user-definable flag
0 P RIW 0 |Parity flag
PWMO duty high byte
D1h | PWMODH |7~0| PWMODH | R/W | 80h | write sequence: PWMODL then PWMODH
read sequence: PWMODH then PWMODL
PWMO duty low byte
D2h | PWMODL |[7~0f PWMODL | R/W | 00h | write sequence: PWMODL then PWMODH
read sequence: PWMODH then PWMODL
PWML duty high byte
D3h | PWM1DH |7~0| PWMI1DH | R/W | 80h | write sequence: PWM1DL then PWM1DH
read sequence: PWMI1DH then PWM1DL
PWML duty low byte
D4h | PWMI1DL |[7~0| PWMI1DL | R/W | 00h | write sequence: PWM1DL then PWM1DH
read sequence: PWMI1DH then PWM1DL
PWM2 duty high byte
D5h | PWM2DH |[7~0| PWM2DH | R/W | 80h | 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
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
D8h | CLKCON 1: FXT, P2.0 and P2.1 are crystal pins, oscillator gain is high for
FXT
5 STPSCK RIW 1 |Set 1 to stop Slow 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 cIo_ck for power saving in Slow/ldle mode. This bit
can be changed only in Slow mode.
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Adr

SFR

Bit#

Bit Name

R/W

Rst

Description

SELFCK

R/IW

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

CLKPSC

RIW

11

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

D%h

PWMOPRDH

PWMOPRDH

R/IW

FFh

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

DAh

PWMOPRDL

PWMOPRDL

RIW

FFh

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

DBh

PWM1PRDH

PWM1PRDH

RIW

FFh

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

DCh

PWM1PRDL

PWM1PRDL

R/IW

FFh

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

DDh

PWM2PRDH

PWM2PRDH

RIW

FFh

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

DEh

PWM2PRDL

PWM2PRDL

RIW

FFh

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

EOh

ACC

ACC

RIW

00h

Accumulator

Elh

MICON

MIEN

RIW

Master 1°C enable
0: disable
1: enable

MIACKO

RIW

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

MIIF

RIW

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

MIACKI

When Master I°C transfer, acknowledgement form 1°C bus (read
only)

0: ACK received

1: NACK received

MISTART

R/W

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

MISTOP

RIW

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

1~-0

MICR

RIW

00

Master 1°C (SCL) clock frequency selection
00: FsyscLi/4 (ex. If Feysck =16MHz, 12C clock is  4M Hz)
01: Foyscik /16 (ex. If Fsyscik =16MHz, 1°C clock is 1M Hz)
10: Fsyscik /64 (ex. If Fgyscik =16MHz, I2C clock is 250K Hz)
11: Fsvscik /256 (ex. If Fsyscik =16MHz, 12C clock is 62.5K Hz)

E2h

MIDAT

7~0

MIDAT

R/W

00

Master 1°C data shift register

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

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

E6h

EXA

EXA

RIW

00h

Expansion accumulator

E7h

EXB

EXB

R/W

00h

Expansion B register

ES9h

SIADR

SA

R/IW

64h

Slave I12C address assigned

SIEN

R/W

Slave 12C enable
0: disable
1: enable
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Adr

SFR

Bit Name

R/W

Rst

Description

EAh

SICON

MIIE

R/IW

12C Master interrupt enable
0: disable
1: enable

TXDIE

RIW

Slave I12C transmission completed interrupt enable
0: disable
1: enable

RCD2IE

RIW

Slave I1ZC DATA2(SITXRCD2) reception completed interrupt enable
0: disable
1: enable

RCD1IE

RIW

Slave 12C DATAL(SIRCDL1) reception completed interrupt enable
0: disable
1: enable

TXDF

RIW

Slave I12C transmission completed interrupt flag
0: write O to clear it
1: Set by H/W when Slave I12C transmission complete

RCD2F

RIW

Slave I1ZC DATA2 (SITXRCD?2) reception completed interrupt flag
0: write O to clear it
1: Set by H/W when Slave 12C DATA2 (SITXRCD2) reception
complete

RCD1F

RIW

Slave I1ZC DATAL (SIRCD1) reception completed interrupt flag
0: write 0 to clear it
1: Set by H/W when Slave 12 DATA1l (SIRCD1) reception
complete

EBh

SIRCD1

SIRCD1

Slave I2C data receive registerl (DATAL)

ECh

SITXRCD2

SITXRCD2

RIW

Slave I2C transmit and receive data register
Read: Slave 12 data receive register2 (DATAZ2)
Write: Slave I1ZC data transmission register (TXD)

EFh

AUX3

5~3

TM3PSC

RIW

000

Timer3 Interrupt rate

000: Timer3 Interrupt rate is 32768 Timer3 clock cycle
001: Timer3 Interrupt rate is 16384 Timer3 clock cycle
010: Timer3 Interrupt rate is 8192 Timer3 clock cycle
011: Timer3 Interrupt rate is 4096 Timer3 clock cycle
100: Timer3 Interrupt rate is 2048 Timer3 clock cycle
101: Timer3 Interrupt rate is 1024 Timer3 clock cycle
110: Timer3 Interrupt rate is 512 Timer3 clock cycle
111: Timer3 Interrupt rate is 256 Timer3 clock cycle

VBGEN

RIW

Vg enable control
0: Vge/VBGO disable at Idle/Halt/Stop mode
1: Force Vge/VBGO to be enabled, included in Idle mode, but
disabled in Halt/Stop mode

Force 0 (tenx reserved)

ADCVREFS

RIW

ADC reference voltage (Vgers) select
0: Vee
1: 2.5V

FOh

B

R/IW

00h

B register

F1h

CRCDL

CRCDL

RIW

FFh

16-bit CRC data bit 7~0

F2h

CRCDH

CRCDH

R/IW

FFh

16-bit CRC data bit 15~8

F3h

CRCIN

CRCIN

CRC input data

F5h

CFGBG

BGTRIM

RIW

Vge trimming value (Chip Reserved)

F6h

CFGWL

FRCF

R/W

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

F7h

AUX2

WDTE

R/W

00

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

PWRSAV

R/W

Set 1 to reduce the chip’s power consumption at Idle/Halt/Stop Mode.

VBGOUT

R/W

Bandgap voltage output control
0: P3.2 as normal 1/0
1: Bandgap voltage output to P3.2 pin
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Adr

SFR

Bit#| Bit Name

R/W

Rst

Description

3 DIV32

R/IW

only active when MULDVI116 =1
0: instruction DIV as 16/16 bit division operation
1: instruction DIV as 32/16 bit division operation

2~1 IAPTE

RIW

00

IAP watchdog timer enable
00: Disable
01: wait 1 ms trigger watchdog time-out flag
10: wait 3.9 ms trigger watchdog time-out flag
11: wait 7.8 ms trigger watchdog time-out flag

0 | MULDIV16

RIW

0: instruction MUL/DIV as 8*8, 8/8 operation
1: instruction MUL/DIV as 16*16, 16/16 or 32/16 operation

F8h

7 | CLRWDT

RIW

Set 1 to clear WDT, H/W auto clear it at next clock cycle

6 CLRTM3

RIW

Set 1 to clear Timer3, HW auto clear it at next clock cycle.

4 ADSOC

R/IW

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

AUX1

3 LVRPD

RIW

Low Voltage Reset function select
0: LVR is enable
1: LVR is disable

2 T2SEL

RIW

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

1 T1SEL

RIW

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

0 DPSEL

RIW

Active DPTR Select

Adr

Flash | Bit#

Bit Name

Description

3FFFh

PROT

Flash Code Protect, 1=Protect

XRSTE

External Pin Reset enable, 1=enable.

CFGWH

5~2

LVRE

Low Voltage Reset function select

0000:
0001:
0010:
0011:

0100

0111

1100

1111

Set LVR at 2.05V
Set LVR at 2.19V
Set LVR at 2.33V
Set LVR at 2.47V

:SetLVR at 2.61V
0101:
0110:

Set LVR at 2.75V
Set LVR at 2.89V

:Set LVR at 3.03V
1000:
1001:
1010:
1011:

Set LVR at 3.17V
Set LVR at 3.31V
Set LVR at 3.45V
Set LVR at 3.59V

:Set LVR at 3.73V
1101:
1110:

Set LVR at 3.87V
Set LVR at 4.01V

:Set LVR at 4.15V

PREAD

Reserved

FRCPSC

Reserved

T LTI SFR, #FH IR B JRAG T, LAREIT & 8 T 2
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HOR
RAHE 1, 2 3 3 DM RKANCF BN FEFARL 7 2 2~8 ARG i IR AT e i 391
FI TR o
ARITHMETIC

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

LOGICAL

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

DS-TM52F1376_78_S

107

Rev 1.0,

2024/05/xx



o

< » |3iE TM52F1376/78 Hi#&+5
LOGICAL

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

DATA TRANSFER

Mnemonic Description byte | cycle | opcode
MOV A, Rn Move register to A 1 2 E8-EF
MOV A, dir Move direct byte to A 2 2 E5
MOV A, @Ri Move indirect memory to A 1 2 E6-E7
MOV A, #data Move immediate to A 2 2 74
MOV Rn, A Move A to register 1 2 F8-FF
MOV Rn, dir Move direct byte to register 2 4 A8-AF
MOV Rn, #data Move immediate to register 2 2 78-7TF
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
MQV 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
XCHA, Rn Exchange A and register 1 2 C8-CF
XCH A, dir Exchange A and direct byte 2 2 C5
XCH A, @Ri Exchange A and indirect memory 1 2 C6-C7
XCHD A, @Ri Exchange A and indirect memory nibble 1 2 D6-D7

BOOLEAN

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

Mnemonic Description byte | cycle | opcode
ACALL addr 11 Absolute jump to subroutine 2 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
AJMP 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 Jump on carry =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
JNZ rel Jump on accumulator # 0 2 4 (or 6) 70
CJINE A, dir, rel Compare A, direct, jump not equal relative 3 4 (or 6) B5
CJINE A, #data, rel Compare A, immediate, jump not equal relative 3 4 (or 6) B4
CJNE 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
DINZ 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 (or 6) D5

MISCELLANEOUS

Mnemonic Description byte | cycle opcode

NOP No operation 1 2 00

f£ B, 0 E8-EF AR HAERS (Nt fa7m T MELERI B 8 MR F A4, #F
fEaethn s, HOHAHN RV ERS I iR AK 3 0 o REIIAELR P, 1 11-F1 (24451) , F T-4axtiki%
A, A RET 3 AL a7 B ik (TS 3 7.
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AR
1. BRYXTHEE (Ta=25°C)
S BEE ==X v2
Eﬁ,?)ﬁ %E V33—0.3 - VSS +5.5
iﬁﬁ)\ %E Vss -0.3~ VCC +0.3
Linfasl VAN Vgs—0.3 ~ Ve 0.3 \Y/
A0 5] A v FRLA i S LA -80
A0 5| A FA i HS LA +150
K TAEH R 5.5 \Y;
AR —40 ~ +105 o
A7 S —65 ~ +150
2. DC $¥1H: (Ta=25°C, Vc=2.0V ~ 5.5V)
S #5 %A% B/ME |BEME | BKE | BAL
TAEHE Vee FsyscLk=18.432 MHz 2.2 - 5.5 \Y/
. VCC:5V O.GVCC - - Vv
TP AEENA \Y/ Al
PNz A H RCEE PN —y 06V - — v
VCC:5V - - O.ZVCC Vv
A i \Y/ )
F AR AL I RCEE PN —y - - 02V v
Vec=5V,
6 12 -
Vor=0.9V¢c
Vec=5V,
20 40 -
BT T Von=0.6Vcc
LEDBRITM=1 V=3V, 25 5 _
Vor=0.9V¢c ]
V=3V,
1/0 311 | Voy=0.66V e 75 5 - -
Fr L on Vo5V, ~
Vopi=0.9V 6 12
LED #f15] Y=y
(P0.0~P0.3, Ve 0.6V 10 20 -
P2.0~P2.1, V=3V
P3.4~P3.7) Ve o0,V 25 5 -
LEDBRITM=0 O 2
V=3V, 5 10 -
VOH=O.66VCC
Vec=5V,
Vo =0.1Vce 48 70 -
HSNKXEN=1
Vce=bhY,
/ VOLZO.lVCC 32 40 -
1/0 3 [ N HSNKXEN=0
\ . | i mA
Y% EE;Y}ﬁ oL F‘ﬁﬁ%] IJIJ:'I VCC:3V|
VOLZO.lVCC 24 30 -
HSNKXEN=1
V=3V,
VOLZO.lVCC 9 18 -
HSNKXEN=0
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¥ M5 &1 BAME | BBE | BORE | B4
ikt FRC=18.432 MHz - 10 -
Vec=5V FRC=9.216 MHz - 6.5 -
kit FRC=18.432 MHz - 5.5 - -
Vee=3V FRC=9.216 MHz - 35 -
V=5V - 2.6 -
(EX2 RSN
V=3V - 1.8 -
23 R SRC, Vc=5V - 100 -
FLYR L IR Iop PWRSAV=0 SRC, V=3V - 60 -
23 R SRC, Vc=5V - 40 -
PWRSAV=1 SRC, V=3V - 16 -
f2 st V=5V 0.4 - - HA
PWRSAV=1 Vee=3V 0.1 _ _
Vo5V ’3 - }
B R (Timer3=0.5 Fhnfig)
PWRSAV=1 - Vees3v ce - }
(Timer3=0.5 b fig)
ARG BAE | Fsysek | Vee >LVR4 Vee=2.2V - - 18.432 | MHz
- 4.15 -
- 4.01 -
- 3.87 -
- 3.73 -
- 3.59 -
- 3.45 -
- 3.31 -
LVRZ%HE | Vi Ta=25°C — il — Y,
3.03
2.89
8.75
2.61
2.47
2.33
2.19
2.05
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At

®/ME

HAE

BAE

LA

LVD &% H &

VLVD

Ta=25°C

4.15

4.01

3.87

3.73

3.59

3.45

3.31

3.17

3.03

2.89

8.75

2.61

247

2.33

2.19

2.05

LVR ¥ 5 &

VHYST

Ta=25°C

0.1

iR
AL e 1]

tLVR

Ta=25°C

us

nt oA <R |

V|N:0V

VCC:5V

25

VCCZSV

25

KQ

TR

Rpep

V|N:0V

VCC:5V

25

VCC:3V

25
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3. B8R FF (Ta= —40°C ~ +105°C)
SH %1 R/ME | LB | BKME | BT
25°C, Vc=5.0V 1% | 18.432 | +1%
N #B RC #i% -40°C ~ 105°C, Vc=5.0V ~1.5% | 18.432 | +1.5% | MHz
-40°C ~ 105°C, V¢c=3.0 ~ 5.0V —25% | 18.432 | +2.5%
4, EAIE P4 (TA= -40°C ~ +105°C)
S %M B/ME | BUE | BRKE] BT
RESET %y A\ I H - 5 i Input V=5V £ 10 % 30 - - Hs
X Vce=5V, WDTPSC=11 - 30 -
N P s
WDT WA TF] Vee=3V, WDTPSC=11 - 32 - ms
CPU J& Zhi ] Vee=5V - 13.6 - ms
5. ADC ELSHEME (TA= 25°C, Vo= 3.0V ~ 5.5V, Ves= 0V)
S %A B/ME | EUE | BKME | B4
AR IRE Vo5 12V Vom0V — +2.5 4 |
FUr AR LR P i 2= commae T TS - +3.2 +5
55 IRENIRFAE BT (Rs < 10K omh) - - 2
=5 ks IEFE BT (Rs < 20K omh) - - 1
KB NIT 2D (Fape) — — - MHz
A ApC = 2 IR ZE L (Rs < 50K omh) - - 05
1553k 5 /& Vag (ADCHS=01011b) - - 2.3
B A (1] Fapoc = IMHz - 50 - us
7 R HL I Vec=3V~5.5V . .
(Veo) - 40°C ~105°C -15% | 1.20 | +1.5%
ADC ZH HiJk _ Vcc=3V~5.5V 0 0
Vo) ADCVREFS=1 40°C ~105°C -15% | 25 | +1.5% v
VCC/4 Rt % V=5V, 25°C -08% | 1.26 | +0.8%
(V1) Vcc=3.6V, 25°C -0.8% | 0.907 | +0.8%
YNGR - Vss - Vee
6. EEPROM %%
S %A B/ME | EUME | BKME | AL
. -20°C ~ 85°C 35 5.5
5 HL R \Y;
0°C ~ 105°C 45 5.5
Vee =5V, -20°C 30K - -
- Vee =5V, -10°C 50K - —
B i > 1%
iH Ve = 3.5V ~ 5V, 85°C 50K - |
Vee = 4.5V, 0°C ~ 105°C 50K - -
VE: WS HH AN RFE T TE AR 1E
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7. Fritdh 22
SRC vs. Voltage
160.0
140.0
120.0 F
100.0 -40°C
T 800 oc
X ' =—25°C
60.0 50°C
40.0 85°C
20.0 105°C
0.0 T T T T T T 1
2.5 3 35 4 45 5 5.5
v
SRC vs. Temperature
160.0
140.0
2.5V
100.0 —_—3v
N
I
T 800 3.5V
60.0 4V
40.0 4V
——5V
20.0
=55V
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
°C
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FRC vs. Voltage
22.0
20.0
—-40°C
w50 e ——— -
> ——25°C
16.0
—50°C
140 ——85°C
——105°C
12.0 : : .
2 3 4 5
v
FRC vs. Temperature
22.0
20.0
. 18.0 | e —————
3 —2V
16.0 3V
——aV
14.0 Vv
120 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
°C
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LVR vs. Operating voltage

5.0 === LVR4.15V
=== LVR4.01V
=== LVR3.87V
LVR 3.73V
LVR 3.59V
LVR 3.45V
LVR 3.31V
LVR 3.17V
LVR 3.03V
LVR 2.89V
LVR 2.75V
LVR 2.61V
=== LVR 247V
10 === LVR 233V

LVR 2.19V
=== LVR 2.05V
e POR 2.05V

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 — 1o432M

°C

VBG vs. Voltage
1.24

1.22

e _40°C
e 0°C
L e

e 25°C
e D50°C
1.18 85°C
e 105°C

1.16 . . . T T . . .
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v
UL

THER, BRI aRE BN ES %,
W EGHT R AE B AN AT

TR

(S B, DU o AR A R DL

Ordering number

Package

TM52F1376-MTP

Wafer/Dice blank chip

TM52F1376-COD

Wafer/Dice with code

TM52F1376-MTP-71

LQFP 32-pin (7x7x1.4 mm)

TM52F1376C-MTP-23

TM52F1376H-MTP-23

SOP 28-pin (300 mil)

TM52F1376C-MTP-29

SSOP 28-pin (150 mil)

TM52F1376-MTP-C3

QFN 28-pin (4x4x0.75-0.4 mm)

TM52F1376-MTP-28

SSOP 24-pin (150 mil)

TM52F1376-MTP-21

TM52F1376H-MTP-21

SOP 20-pin (300 mil)

TM52F1376T-MTP-21

TM52F1376-MTP-46

TSSOP 20-pin (173 mil)

TM52F1376-MTP-D1

QFN 20-pin (3x3x0.75-0.4 mm)
(L=0.25mm)

TM52F1376-MTP-16

TM52F1376H-MTP-16

SOP 16-pin (150 mil)
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Ordering number

Package

TM52F1378-MTP

Wafer/Dice blank chip

TM52F1378-COD

Wafer/Dice with code

TM52F1378C-MTP-23

TM52F1378H-MTP-23

SOP 28-pin (300 mil)

TM52F1378C-MTP-29

SSOP 28-pin (150 mil)

TM52F1378-MTP-C3

QFN 28-pin (4x4x0.75-0.4 mm)

TM52F1378-MTP-28

SSOP 24-pin (150 mil)

TM52F1378-MTP-21

TM52F1378H-MTP-21

TM52F1378T-MTP-21

SOP 20-pin (300 mil)

TM52F1378-MTP-46

TSSOP 20-pin (173 mil)

TM52F1378-MTP-D1

QFN 20-pin (3x3x0.75-0.4 mm)
(L=0.25mm)

TM52F1378-MTP-16

TM52F1378H-MTP-16

SOP 16-pin (150 mil)
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DETAIL A

DIMENSION IN MM DIMENSION IN INCH
SYMBOL MIN NOM MAX MIN NOM MAX
A ; - 1.60 - - 0.063
Al 0.05 0.10 0.15 0.001 0.004 0.006
A2 1.35 1.40 1.45 0.053 0.055 0.057
B 0.30 0.38 0.45 0.012 0.015 0.018
C 0.09 0.09 0.20 0.004 0.006 0.008
D 9.00 BSC 0.354 BSC
DI 7.00 BSC 0.276 BSC
E 9.00 BSC 0.354 BSC
El 7.00 BSC 0.276 BSC
e 0.80 BSC 0.031 BSC
L 0.45 0.60 0.75 0.018 0.027 0.035
0 0° 3.5° 7° 0° 3.5° 7°
JEDEC MS-026 (BBA)

/A *NOTES : DIMENSION “DI “ AND " El © DO NOT INCLUDE MOLD
PROTRUSIONS. ALLOWABLE PROTRUSIONS IS 0.25 mm PER SIDE.
“D1” AND "El " ARE MAXIMUM PLASTIC BODY SIZE DIMENSIONS
INCLUDING MOLD MISMACH.

—————————————————————————————————
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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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0.25 MM
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DETAIL A
DIMENSION IN MM DIMENSION IN INCH
SYMBOL

MIN NOM MAX MIN NOM MAX
A 1.50 1.65 1.80 0.06 0.06 0.07
Al 0.102 0.176 0.249 0.004 0.007 0.010
A2 1.40 1.475 1.55 0.06 0.06 0.06
B 0.20 0.25 0.30 0.01 0.01 0.01
Cc 0.2TYP 0.008TYP
e 0.635TYP 0.025TYP
D 9.804 9.881 9.957 0.386 0.389 0.392
E 5.842 6.020 6.198 0.230 0.237 0.244
El 3.86 3.929 3.998 0.152 0.155 0.157
L 0.406 0.648 0.889 0.016 0.026 0.035
0 0° 4° 8° 0° 4° 8°

JEDEC MO-137(AF)

/A*NOTES : DIMENSION “D” DOES NOT INCLUDE MOLD PROTRUSIONS OR GATE BURRS.
MOLD PROTRUSIONS AND GATE BURRS SHALL NOT EXCEED 0.006 INCH PER SIDE.
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QFN-28 5| il (4x4x0.75-0.4mm ) f.3 R~}

D D2
28 I 22 ! 28
| 1 Judiuu
1 (] i 215 l \ 1 1
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| - | -
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i 15 | 7 )
i ¢ |lnongang
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- —
S RMAXT] , onfgoono

Ay

SEATING PLAN _J . L_ _J LB >

DIMENSION IN MM DIMENSION IN INCH
SYMBOL
MIN NOM MAX MIN NOM MAX
A 0.7 0.7 0.8 0.028 0.030 0.031
Al 0 0.02 0.05 0 0.001 0,002
A3 0.203 REF 0.008 REF
0.15 I 02 I 0.25 0.006 0.008 ] 0.010
D 4 BSC 0,157
E 4BSC 0.157
D2 22 23 24 0.087 0.091 0,09
E2 22 23 24 0.087 0.091 0.094
¢ 0.4 BSC 0016
L 03 o4 | os ooz | oo | oo
K 0.45 REF 0.018
JEDEC MO-220
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SEATING PLANE e E-l L— ;:T GAUGE PLANE — \ .
i
DETAIL A
DIMENSION IN MM DIMENSION IN INCH

SYMBOL MIN NOM MAX MIN NOM MAX

A 1.35 1.55 1.75 0.053 0.061 0.069

Al 0.10 0.18 0.25 0.004 0.007 0.010

A2 - - 1.50 - - 0.059

B 0.20 0.25 0.30 0.008 0.010 0.012

C 0.18 0.22 0.25 0.007 0.009 0.010

D 8.56 8.65 8.74 0.337 0.341 0.344

E 5.79 6.00 6.20 0.228 0.236 0.244

El 3.81 3.90 3.99 0.150 0.154 0.157

e 0.635 BSC 0.025 BSC
L 0.41 0.84 1.27 0.016 0.033 0.050
0 0° 4° 8’ 0° 4° 8°
JEDEC MO0-137 (AE)

& * NOTES : DIMENSION “ D ” DOES NOT INCLUDE MOLD PROTRUSIONS
OR GAT BURRS.
MOLD PROTRUSIONS AND GATE BURRS SHALL NOT
EXCEED 0.006 INCH PER SIDE.
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DETAIL A
DIMENSION IN MM DIMENSION IN INCH
SYMBOL
MIN NOM MAX MIN NOM MAX
A 2.35 2.50 2.65 0.0926 0.0985 0.1043
Al 0.10 0.20 0.30 0.0040 0.0079 0.0118
B 0.33 0.42 0.51 0.0130 0.0165 0.0200
C 0.23 0.28 0.32 0.0091 0.0108 0.0125
D 12.60 12.80 13.00 0.4961 0.5040 0.5118
E 10.00 10.33 10.65 0.3940 0.4425 0.4910
El 7.40 7.50 7.60 0.2914 0.2953 0.2992
e 1.27 BSC 0.050 BSC
h 0.25 0.50 0.75 0.0100 0.0195 0.0290
L 0.40 0.84 1.27 0.0160 0.0330 0.0500
0 0° 4° 8° 0° 4° 8"
JEDEC MS-013 (AC)

A * NOTES @ DIMENSION "D ” DOES NOT INCLUDE MOLD FLASH, PROTRUSIONS OR GATE BURRS.
MOLD FLASH. PROTRUSIONS AND GATE BURRS SHALL
NOT EXCEED 0.15 MM ( 0.006 INCH ) PER SIDE.
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DETAIL A
DIMENSION IN MM DIMENSION IN INCH
SYMBOL MIN NOM MAX MIN NOM  [MAX

A . ; 12 a " 0.047
Al 0.05 0.10 0.15 0.002 0.004 0.006
A2 0.8 0.93 1.05 0.031 0.036 0.041
B 0.19 . 03 0.007 z 0.012
D 64 6.5 6.6 0252 0.256 0.260
E 6.25 64 6.55 0246 0.252 0258
El 43 44 45 0.169 0.173 0.177
c 0.65 BSC 0.026 BSC

L 045 | 0.60 I 0.75 0018 I 0.024 ] 0.030
[ 0° I 8 ° 0 ° I B

JEDEC MO-153 AC REV.F
Nates *

L.DIMENSION “D" DOES NOT INCLUDE MOLD FLASH, FROTRUSIONS OR GATE BURRS. MOLD FLASH,
PROTRUSIONS OR GATE BURRS SHALL NOT EXCEED 01.15 PER SIDE.

ZDIMENSION “E1" DOES NOT INCLUDE INTERLEAD FLASH OR PROTRUSION. INTERLEAD FLASH OR
PROTRUSION SHALL NOT EXCEED 0.25 PER SIDE.

3DIMENSION “B” DOES NOT INCLUDE DAMBAR PROTRUSION.ALLOWABLE DAMBAR PROTRUSION
SHALL BE 0.08MM TOTAL IN EXCESS OF THE “B" DIMENSION AT MAXIMUM METERIAL CONDITION,
DAMBAR CANNOT BE LOCATED ON THE LOWER RADIUS OF THE FOOT. MINIMUM SPACE BETWEEN
PROTRUSION AND ADJACENT LEAD IS 0.07MM.

DS-TM52F1376_78 S 125 Rev 1.0, 2024/05/xx



s

< » |3iX

TM52F1376/78 3#&FH

v
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DIMENSION IN MM DIMENSION IN INCH
SYMBO
ML MIN NOM MAX MIN NOM MAX
A 0,70 0,75 0.80 0,028 0,030 0.031
Al 0.00 0.02 0.05 0.00 0.001 0.002
A3 0.203 REF 0.008 REF
0.15 20 0.25 0.006 0.008 0.010
D 3BSC 0.118 BSC
E 3IBSC 0.118 BSC
D2 .80 1.90 2.00 0.071 0.075 0.079
E2 1.80 1.90 2.00 0.071 0.075 0,079
¢ 0.40 BSC 0.016 BSC
1. 0.15 025 0.35 0.006 0.010 0.014
K 0.30 REF 0.012 REF
JEDEC MO-220
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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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