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TM52 25 F17xx K
LR
N Timer0 ,
WNAEFEF | RAM XX . : S
CPU e A o TR ngg UART Timer3 LVD | LVR
SXT e
16K~64K 512 T
3 X o ) 8~16
9%%351 A IAP, ~ gz(? &l 805145k 15-bit 16 ¥y o
ISP, ICP 4352 | ho 1 ﬂi
his
JE: AP, ISP A #1-X%f Flash 282 1 F2/7 17 i 4%
KRR R
B i | RAM | 10 SAR | filfE
PIN s | gepem | 2w | s | PWM | Apc | g | SCP | LED | HRH
N17: |EEPROM fir fir .
16K 745 | 1285 firx3 | 16|
N17: |EEPROM fir fir .
32K | 1285 B S e
iN1E  |EEPROM | 126 BiD 4Cx6S | UARTx2
TMB2-FI376 | o * s | gy | 812 | 30 [16R0X3| | - | 30com | Pp iele | e
IN7E  |EEPROM i (A P
32K 7 | 12857 e |
M1
TAERR KRG B (HZ)
PIN AR Eﬁ E’fg SERVE ik s | sxT | SRC | FXT | FRC
0.4UA@5V|23UA@5V

TM52-F1376 2.2~5.5V | 10mA | 2.6mA | 40pA 32K 130K 18M |18.432M

0.1luUA@3V| 6UA@3V
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TMB52 25 F1376 52— ANETH, LK) 8051 284y, S5k A tnitk 8051 $5 4 B2 4 M2 1 8 A AL,
FARFRE T 8051 AME A ThRER L, EHIENF, TM52 $TH84, AL SR 8051 ZEMI PR /N1

TM52-F1376 i EMZ M Ihae e b, ROLE EmrEes, BFARMEA, fetEEEATE, &
F5 16K T [¥) Flash 187 {7t 2s, 128 =5[] EEPROM R fEf# 2% - 512 737 SRAM, {KHEH

f7 (LVR) ,

i W 5 A& 3l (LVD)

XIS B A H A A S

8051 #r #E UART FI 5E B} #%

Timer0/Timerl/Timer2, SZifiti) 2% Timer3, LCD/LED IRzh#%, 3 2H 16 {7 ikt o i il v, 24
I 12 (AR % (ADC) , I°C 5 UG 11 5E I 28 (WDT) o ‘& (0 o] SE M AR SR i1,
AT E A T HE T K AR

RGHEA

TM52,y i F1376

Core / Memory Cod Energy management Clock management
ode
Fast 8051 CPU Core+ || Protection [ FxTJ[ Fastclock |
[ SXT ] [ Slow clock ]
Bandgap
Flash Memory | | EEPROM||SRAM [ SRC ] Clock
16K Bytes 128 Bytes||512 Bytes FRC divider

Peripheral Function

Timer/Trigger Analog LCD/LED Serial Port 1/0 Ports
Timer0/1/2/3 12-bit ADC LCD Driver UART1 GPI10 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 Dot mode I C_for Pin Reset
Counter 8x8 Writer
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1. i 8051 FH4A4R, RERIYLES A

T2 PAT HLAE St 8051 PRI N

2. FLASH B 58

16K 7715 [NAFRE PP A7k 2

SCHE ICP (FE£8 4w FE) 5L ISP (£ R G4 FE) MIINAF 2 75

£ |AP (7£ 3 F 4 A2) B0 RT DAYE 9 EEPROM,  BA715 77 S AEHL
T2 RS LR ) B

P 1AP B SEHLE T 1A

Z/1> 1,000 R A4S AL

/b 10 R HEE CRAF I 6]

3. 128 %5 EEPROM ¥iiE 171 58

Z/0 5 TTIRIIBE A
/b 10 5 (1 KE PR A i (8]

4. it 512 =3 SRAM (IRAM+XRAM)

256 =75 IRAM 1E 8051 [N &BAHE 17 i 2% [X
256 =11 XRAM 7E 8051 44 HE A7 X (FH MOVX #8417 H0)

5. AMRGMPIREIERE

PLps b A FH PR 1~18MHz fi A (FXT)
Pt a4l P98 RC (FRC,  18.432 MHz)
i FH #1358 32768 Hz difk (SXT)

18 it 4 F P9 8 RC (SRC, 130 KHz)
ARG phal LUsLE 1/2/4/16 &R AT

i

Wt

6. 8051 FrifEERT#E — Timer0/1/2

16 fi7. Timer0, SZ#F TOO I 4h gy Hi Ak e nt 28 57 F
16 f7 Timerl
16 £7 Timer2, 324 T20 I ofigy B Ak e nt 22 5

7. 15 4L Timer3

o AT IR I 4 Ba DL 32768/16384,/8192/4096,/2048,/1024/512/256 4 1

i E 18 e R e FRC/512
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10.
11.

12.

13.

14.
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UARTS
e UARTL1, 8051 kr#f UART
e UART2, # _#%i%h UART, 1Y 3ZKF model 1 mode3
o it UART 5| I #5812 1
3ANILAT 16 BLET PWM B Wi 5ias /o 11 1A %
o HA PWMO/PWM1/PWM?2
PC#O (E/M
12 iz ADC, B 22 NMEIERSMEG AN 2 BEATSEHE
o WEBIEMEHEIR (VBG) : 1.20V @Vcc=5V~2.5V, 25C
o NIEPEAEHIEIR: 1/4Vcc
o 4 ADC N #fE kR R : 2.5V/3.0V/4.0V/ Ve
LCD &4/ W5h 4%
o I EFEH] COM00~07, COM10~17, COM20~25, COM30~37 (% 30 5| i)
e 1/2LCD fi)E
LED %] 8%/ 3328
o SCHE COM ZEIX B A4
o IFFEFIIRE
o SCRESUFEI L)/ M
[ ExA#R (BiD Matrix) 1
e 4Cx6S, 10 5|, % 48 i
o —/H 8BRIET
[ SRR (Dot Matrix) ]
e 8Cx8S. 95lMHl, fm 64 £
o B8 BRI
13 3R, 4 ke
e Timer0/Timerl/Timer2/Timer3 /i
o INTO/INTL TR/ IK Ha Y-
o il 0/1/2/3 S FAR AL b
e UART1/UART2 TX/RX Hil
e LVD il
e ADC il
o I°C ity
e PWMO/PWM1/PWM2 Hlif



f

‘U’ —+33 TM52F1376 #iH
15. 5| Rk IR T CPU Mefig

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

o BEANGIMIRT LhsE SO AR B 51 B GaEad 5| P AR 4D
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
JT A 51 B8 B i FE (60mA @ Ve = 5V, VoL = 0.1Vee)
17. 52K RC IRGE 112 ) 8%

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 LT
19. 16 ZAKHESHL

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

20. 16 ZRAK H A

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 Fr IR TR

o PUBPRLE/ BB/ A RS /45 1A/ 4 A
22. RALH 16 ALIEFR TTRELK T R
23. FBEHRRLE

o 8 NiIVEAFIBRIEA Chrifk 8051)

o 16 fUaRiLAR A BRILAR

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

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

e 5 ICP Zfn| HILz
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25. TAEHE
e Vcc =22V ~55V @FsyscLk=18.432MHz (-40°C ~+85C)
o lcc =0.4pA @1F 1IEAEK, PWRSAV=1, V=5V
o loc =23pA @ EHA, PWRSAV=1, V=5V
o lcc =40uA @, PWRSAV=1, V=5V
26. TIEIRETEHE
e —40°C ~ +85°C
27. BfFERA
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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Mo MmO O O MO M N N
[ T o R o T o T o o N e e
2 B ol 4 ] ] el
L
PWM2B/AD0/P0.4[ 1 | 24| P2.3/AD14
AD1/PO5[ 2] [ 23]P2.2/AD13
LEDS/LEDS4/XI/AD2/P2.0[ 3] TM52F1376 [22]VsSS
LEDS5/XOIAD3/P2.1[ 4 | [21]VvCC
LED6/LEDS2/RSTn/P3.7[ 5 | LQFP-32 [ 20 | P0.0/AD19/RXD2(TXD2) /PSCL/SCL/LLEDCO/LEDO
LED5/LEDS/(RXD2)TXD2/P3.6 [ 6 | [ 19 ] P0.1/AD20/TXD2(RXD2) /PSDA/SDA/LEDC1/LED1
LED4/LEDSO/TL/(TXD2)RXD2/P3.5[ 7 | | 18 | P0.2/AD21/PWMOB/LEDC2/LED2
LED7/LEDS3/TOO/TO/P3.4[ 8 | | 17 | P0.3/AD22/PWM1B/LEDC3/LED3

AD6/PL.2[ £
AD7/P13[ &

ADS/CKO/P1.4[ & ]

AD4/T20/T2/P1.0[ |
AD5/T2EX/PL.1[ 5]
PWMOA/ADY/PL5[ ]
PWM1A/AD10/P1.6[ & |
PWM2A/AD12/P1.7[ 5 |
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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 |
INTL/TXD(RXD)/P3.3 [10]
LEDO/LLEDCO/SCL/PSCL/RXD2(TXD2)/AD19/P0.0 [11 |
LED1/LEDC1/SDA/PSDA/TXD2(RXD2)/AD20/P0.1 [ 12 |
LED2/LEDC2/PWMOB/AD21/P0.2 [13 |
LED3/LEDC3/PWMIB/AD22/P0.3 [ 14|

TM52F1376C

SOP-28
SSOP-28

28 | P1.5/AD9/PWMOA

27 ] PL.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/ADA4

21| P3.4/T0/TOO/LEDS3/LED7

20 | P3.5/RXD2(TXD2)/TL/LEDS0/LEDA
19 ] P3.6/TXD2(RXD2)/LEDS1/LED5
18 | P3.7/RSTn/LEDS2/LED6

17 | P2.1/AD3/XO/LLEDS5

16 | P2.0/AD2/X1/LLEDSA4/LEDS

15 | P0.4/ADO/PWM2B

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

VSS9 |

VCC [10]
LED2/LEDC2/PWMOB/AD21/P0.2 [11 |
LED3/LEDC3/PWM1B/AD22/P0.3 [12]

TM52F1376

SSOP-24

22 ] P1.5/AD9/PWMOA

23] P1.7/AD12/PWM2A

22 | P1.6/AD10/PWMIA

21 P1.4/CKO/IADS

20 | P1.3/AD7

19 | P1.2/AD6

18 | P1.1/T2EX/AD5

(17 ] P1.0/T2/T20/ADA4

16 | P3.7/RSTN/LEDS2/LLED6
15 | P2.1/AD3/XO/LEDS5
12 | P2.0/AD2/XI/LLEDS4/LEDS
13 ] P0.4/ADO/PWM2B

PWMOA/AD9/PL5 [ 1 |
SCL/PSCL/RXD(TXD)/P3.0 [ 2 |
SDA/PSDA/TXD(RXD)/P3.1 [ 3 |

AD17/P0.6 [ 4 |

AD18/P0.7 [ 5 |
VBGO/INTO/RXD(TXD)/P3.2 [ 6 |
VSS [ 7 |

INTL/TXD(RXD)/P3.3 8 |

vCce [ 9|
LED2/LLEDC2/PWMOB/AD21/P0.2 [10 |

-/

TM52F1376

SOP-20
TSSOP-20

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/LEDA4
14 ] P3.6/TXD2(RXD2)/LEDSI/LEDS
[13] P3.7/RSTN/LEDS2/LLED6

12 ] P0.4/ADO/PWM2B

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

VSS[ 1

PWM2B/ADO0/P0.4 [ 2 |
LED6/LEDS2/RSTn/P3.7 [ 3 |
AD6/P1.2 [ 4 |

PWM1A/AD10/P1.6 [ 5 |
PWM2A/AD12/P1.7 [ 6 |
PWMOA/ADI/PL5 [ 7 |
LED3/LEDC3/PWM1B/AD22/P0.3 [ 8 |

-/

TM52F1376

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) /PSCL/SCL/LEDCO/LEDO
10 | P0.1/AD20/TXD2(RXD2) /PSDA/SDA/LEDC1/LED1
9 ] P0.2/AD21/PWMOB/LEDC2/LED?
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o
PWM2A/AD12/P1.7[ 1 21 |P2.1/AD3/XO/LLEDS5
AD1/P0.5[ 2 20 |P2.0/AD2/X1/LEDS4/ILED8
PWM2B/ADO/P0.4[ 3 TM52F1376 19 | P0.1/AD20/TXD2(RXD2) /PSDA/SDA/LEDC1/LED1
LED3/LEDC3/PWM1B/AD22/P0.3[ 4 18 | P0.0/AD19/RXD2(TXD2) /PSCL/SCL/LEDCO/LEDO
VSS[ 5 QFN-28 17 |P3.3/TXD(RXD)/INT1
LED2/LLEDC2/PWMOB/AD21/P0.2[ 6 16 | P3.2/RXD(TXD) /INTO/VBGO
VCC[7 15 | P0.7/AD18
8| 9] |10[ |11 14
N N N N o
o o o A o
2383 =
o O a AQa [a)
< < < < <

SCL/PSCL/RXD(TXD)/P3.0[ K|
SDA/PSDA/TXD(RXD)/P3.1[ & |
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[ 5 | P0.1/AD20/TXD2(RXD2) /PSDA/SDA/LEDC1/LED1

[ ]P0.0/AD19/RXD2(TXD2) /PSCL/SCL/LEDCO/LEDO
| 5 | P1.5/AD9/PWMOA

[ 2 |P1.7/AD12/PWM2A
|5 |P1.6/AD10/PWM1A

/ ° N\
AD16/P2.5[ 1 | 15 |P1.4/CKO/ADS

SCL/PSCL/RXD(TXD)/P3.0[ 2| TM52E1376 [14|P1.2/AD6

SDA/PSDA/TXD(RXD)/P3.1[ 3 | [ 13| P3.5/RXD2(TXD2)/T1/LEDSO/LEDA

VBGO/INTO/RXD(TXD)/P3.2[ 4 | [12 |P3.6/TXD2(RXD2)/LEDS1/LEDS

FN-20
VSS| 5 Q 11 |P3.7/RSTn/LEDS2/LED6

(5] 7] 18] 19] 9
a0 N 0 <
o O o o o
e > e a4 4o
=) S & S
< o o 9
r < <3
o A O ~
X e 2 3
e = = 3
=3 s 2 ;7

= o o

P I &

O 0O

QA

W

4

S 2

W

J 1
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5 A
5 B2 R B/ H 5 # R
S HERFEARR AN, CMOS St th sl SRR % 480t O 7T 42 1/0 3
P2 0-P2 5 1/0 Mo ERAR S AT A Be, BT A E N LCD 1/2 fwEft. X
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1“’ +5=E TM52F1376 #i#s+
51 B E
Gl ETRES i\ fir th TE IR He
ol o ‘ —|e
5% 5|2 | o|x|s s | [e[F] [o 5|8 ‘
P el fad ST 1|k (e | 5 L 1S 2P <
Lo102I8 1 Z|F A (|| e e | O | 2| 7] B | B 2[4 ©
2|3z || 0|9 wlm | HBE |||
z|”|3 |
& [
2313 (—(—-[-|8|- AD13/P22| I/O |Hi-Z (e |e (e |0 (0|0 @ °
2414119~ AD14/P23| I/O |Hi-Z (e (e (e (0|0 |0 @ °
25/5(2(—[-|10| - AD15/P2.4| I/O [Hi-Z |e|e|e (e (0|0 |@ °
2616 |—|—-[—[11]1 AD16/P25| I/O |Hi-Z (e (e (e (0|0 |0 | @ °
27(713[2|12[12| 2 SCL/PSCL/RXD(TXD)/P3.0[ /O |Hi-Z |e (e |e |0 |0 |0 @ ° °
28(8|4(3|13[13|3 SDA/PSDA/TXD(RXD)/P3.1[ /O |Hi-Z |e|(e|e|e|e e e ° °
29|—|5|4|—(14]|- AD17/P06| /O |Hi-Z (e |e|e |0 (0|0 |@ °
30|—|6|5|—(15]|- AD18/P0.7| I/O |Hi-Z (e (e (e (0|0 |0 | @ °
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17|14|12|11(8 (4|9 LED3/LEDC3/PWM1B/AD22/P0.3[ I/O [Hi-Z |e|e|e e (e (e (e 0|0 |e °
1(15|13|12( 1| 3 |10 PWM2B/ADO/PO.4[ I/O |Hi-Z |e (e |e|e |0 0@ ° °
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4117(15| - |- 1|21| - LEDS5/XO/AD3/P2.1| I/O [Hi-Z |e|e|e|e (e (0|0 |e ° Crystal
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15|26(22(19| 5 (28|16 PWMI1A/AD10/P1.6| |/O [ Hi-Z |e|e|e |0 |0 |0 |e ° °
16|27|23(20| 6 | 1 |17 PWM2A/AD12/PL7| |/O | Hi-Z |e|@|e |0 |0 |0 | @ ° °
22(219(7|1[5|5 VSS| P
21{1)10{9|16[7 |7 VCC| P
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1. CPU #»

K 8051 HIZ8H, CiBESENTTF R TG . TM52 25 8 JilH — A s 8051 PIAZ ) i P 8 s il 2%
A DUEFF RN G S B AR S5 8051 it A B8 i I g . TMB2 R 5 g il # F L bR vk 8051 R & LA
P SERE ) RS, DAB AR — AR AR 1R, DUINR R G mh 0 JF R . CPU OB FE
T ALU, FEFIRET (PSW), Zings (ACC), B &fies, HEARIGEr (SP), Hdifasl, mimit¥iss,
FRAPEIEE, LLRAZ O IRFR T RE 27 /7 4% (SFR).

1.1 Efn#s (ACC)

ZA A AR AL T — NS EE S R H ALU B4E. BNEs i gy A 5 ACC FIVE 457k
T Ao TEARRY, RIMEHERRAAECACC, QiR R. BN, EWHATR,
BEIE A w7 as R T KBRS Mg R . RInds 2 2 AR HENE RIS Hr R EE,
BB TR CRERSHEAREHSEN SR, DhBEdEEE%.

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)

“B &A% 1 ACC SEAEW AR, FIEGN 1 NF 1 ME. 123 e e it 7 IRz RiEfe 2 —
NaHE BN, ER A DRSS . B 424 2 T4 8051 )54, MUL #l DIV,
A TR G LA — A, 45 BREUEMECE B. KT T MUL I DIV 484, A LESIX /s HBURHE
A F1B.

ex: DIV AB

APATIZIES, A BIEAIEEERU B ¥, 3 2IRE 20 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/IW R/IW R/IW RIW RIW R/IW R/IW RIW RIW
Reset 0 0 0 0 0 0 0 0

FOh.7~0 B: B ZF{fes
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1.3 HerkIg4t (SP)

SP ZfEas & HERRFE 4. F74T LCALL, ACALL Al PUSH #54-1F, HEfkdestsein 1, FBfER it
BB A F . P47 RET, RETI A1 POP 840, HEAREIRIRBIFET IS E, HEARIBEH

I Lo
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 $AEFR4ET (DPTRS)

TM52 35 BB AN SRR E, e [ 1 SFR Hulik. £ DPTR A/ 2 16 f7, A MADEUE
FREF A% w7 (DPH) A5 (DPL). 1% DPTR FH ¥ 16 Aribdik (I 4MBAE M 2 A B, WA 7
ARG S AR A2 P ks . W E DPSEL 8 HIAL 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: HEFREMETTY
SFR 83h Bit7 | Bité | Bit5 | Bit4 | Bit3 | BIit0
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: %3} DPTR i&#%

N I—————————
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1.5 BFREF (PSW)
AR S CPU I ALU 14/F SEPIRSE B . 280 PSW R4 F i

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

CORIRIRERTEE, <1 FRonbr S E M X RRAR S HPRES IR TR 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: 8 FH I & e b i

DOh.4~3 RS1, RS0: (RS1,RS0) 1IN HTIE 82 TAE ZF A7 2847 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: FHEFRE. TR IR E/E T RE R RN 6 2 75/ BE

= o T <

PSW
Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bit1l | Bit0

RIW | RIW | RW | RW| RW| RW | RW | RW
CY | AC | FO | RS1 | RSO | OV | F1 P

Register Bank 3 1
— — v 1sn| RO R1|R2 | R3 | R4 | RS | RE | R7
Register Bank 2
1 1 3 17h
1on[ro | R1|R2|R3| R4 | RS | RE [ R
L 0 2 Register Bank 1
0 1 1 OFh
osh[Rro | R1|R2|R3|Ra | R |R6 | R7
0 0 0 Register Bank 0 o7h
Ro|R1|R2|R3|R4|RS|RE|R7

00h
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2. HFhEs
2.1 Rk

1zt P B — AN H T TMB2F1376 (1) 16K 71 INFFFE P Afitids, v SZRFELRgafE (ICP) , 785 FH 4
T2 (IAP) FI7E R A2 (ISP) Thae iz, N R EHES 2/ 1,000 KA L. N A 1
FESE 2% 8] (0000h~3FFFh) # %1l 93 31 22 A i X 0 % & 5 0E o

2.1.1 EFFAF A ITRE T X

TP A7 ftas M B J5 16 /7711 (3FFOh~3FFFh) # 12 SR fid B -+ (CFGW), 7E_ L E A7 (POR) B,
BB AR BAE B ZF 745 . 0000h~007Fh # 457 8051 & AR AL/ Wi & . TM52F1376 Hhb
#7517 3000h~3FEF /& IAP [X 1 (JLH 3FO0h~3FEF /& IAP [ HiXH%) . 7EZ {3 (ICE) #X R, H
JIE 75 5 B 2D00h~2FFFh (i1 4% 18] DL AL ICE R 483E #UE . CRC16H /L & 1 3 A 1) 45 B [X 45
Tenx 7] LA fE CRC B6AF 7. H Al LU CRC &6 TR+ BRI, PLYS CRC16H/L
ITEHRRE, IR ROM AU A it

16K Bytes program memory

0000h

Reset / Interrupt Vector
006Fh
0070h

User Code area

2CFFh
2D00h

ICE mode reserve area
2FFFh
3000h

User Code or IAP area
3efFh )}
3F00h

IAP-Free area
3FEFh
3FFOh CRC16L
3FF1h CRC16H
3FF2h
tenx reserve area

3FFAh
3FFBh CFGBG
3FFDh CFGWL (FRC)
3FFFh CFGWH

TM52F1376
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2.1.2 FLASH ICP #5{

A7 28 7T LB TS tenx 4 IRk 28 (TWR99/TWR100) , iX 75 E & /D PURRLL (VCC, VSS, P3.0
1 P3.1 5D RS LU TS . 51 P3.0 AT P3.1 AT LLE #e 5] I PO.0 A1 PO.1. T 5
JURELE H bR AR _E TN AF 3R T 9R A2 (FE FLER SR AR, ICP) , X 65| DA R Y AL W6 1 [ i SR I 3
Pesk s, BOUPAEERAREE R EERHEETE, 5SS AP TR,

HERAE R
428 VCC, VSS, P3.0, P3.1
- VCC, VSS, P0.0, P0.1

2.1.3 [AFE IAP R

TM52F1376 & “7ENHZmFE” (IAP) IEEE SO H-AE CPU a7 X INAFAF il 2 it/ 5 Buds, ik
{80 EEPROM fEHREUE —FET7 (. IAP DhRER LTINS N, XEIKFE TM52F1376 Jf AN ZLE
BNHTERR— A NAF T « LAP B 0 23 (8] 20 i B AL G 240 A7, FEH T BAH “IAPALL”
EH AR EHE S, WFATR.

16K Bytes Flash Flash memory IAPALL MOV_C MOVX (_IAP)
Program memory Accessible Accessible
0000h 0 Yes No
IAP-AIl 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
Ji5 X A AN R

IAP & [X 1 IAPALL ZFA78sfr4, PABTIEAE 1AP X rh, BN ARSI X, ™4
TR LB E . XX KN 16218 775, J3 IAPALL 75 %5 A 65h ¥ SFR
SWCMD 97h 17 & L% B IAPALL = ilbrE. 285, BT LAE MOVX 54 K4 N H F2 77 %L
P55 N N7 0000h £ 3EFFh HIA7 B S P Ay 242 T IAPALL jRE, P AT LR H B {5 AN SFR
SWCMD 97h PLiEER IAPALL #5#ilArE . P 200y, ANEZE 5 e 8 AR — AN E
PIFE ARG .

IAP B R BA WA . & nl LA SEAAE R B AR — R E0e gmfE v s . NAF
e XA rT TGS, (RN X0l 5 2 e i 1. XA X R /NE 240 741, ST —
A~ EEPROM. IAP #%3{SZ #F N 77 B . TM52F1376 ZiAMEAL T — 524k 128 byte [
EEPROM, LLAZINTE, EEPROM A Z M5 N & LR EES IR, @i EEPROM
RAFAEEE -
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CFGW X i%f 3 MR 7" (CFGWH, CFGWL 1 CFGBG), EfiT T INEfEE s/ 16
AMihk, CFGWH 2 AR A4 1AP f2HU, 24 IAPALL FrEwi % E 5 CFGWL 1 CFGBG #J#% IAP
FHL. FHEAE, CFGWL # 5 #%] SFR F6h, CFGBG # & #% SFR F5h, 2 5% ftn] LU
& SFR F6h & F5h k%% CFGWL 1 CFGBG 44 il B

2.1.4 1AP R 5 aFIE

IAP N7 5 Nl “MOVX @DPTR, A”f§4 kLI, 1EdETEE (DPTR) & NAZ K H br i dik
(0000h~3FFEh) , ACC &35 \[f%#E. TM52F1376 A7 IAPWE SFR f§ifEff A <x#:5% 1AP
B N4 . IAP INIEENKAFEE 2 ms @VCC=3.5V, 1 ms @VCC=5V. [Ell}, CPU it TE5 Ik
A, (HFTA NI GER 2555) 765 N IR E221T . AU AUE 1AP 5 5¢ J5 AbEE A ] 7= A8 f o
Wr. [EES TM52F1376 P —A |AP &1 et 2%, FH DUETF 45 N R RIEIRE. 1AP NAES
AN7FE VCC > 3.5V,

TR P A 23 A LAP B e = | — AN sk 2= (a), 2 H bRtk 45 ) 0000h~3FFFh X3, 1AP #]
Pl “MOVX @ A, DPTR” 8 “MOVC” 84 UL, RIBEZ FAE BUSHEAIE . INAFH
IAP 2 HUAS 75 ZANAM ) CPU ZEFFR (7] .

o TAPRBIARES (V%)
=3 35V < Vpp < 5.5V

MOV DPTR, #3F00h ; DPTR=3F00h=target IAP address
MOV A, #5Ah ; A=5Ah=target IAP write data
MOV IAPWE, #47h ; IAP write enable
MOV AUX2, #02h ; IAP Time-Out function enable
MOV X @DPTR, A ; Flash[3FOOh] =5Ah, after IAP write
; Ims~2ms H/W writing time, CPU wait
MOV IAPWE, #00h ; AP write disable, immediately after 1AP write
CLR A ; A=0
MOVC A, @A+DPTR ; A=5Ah

D IAPRBIARES (CHES
B 35V < VDD < 5.5V

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

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 | Bits5 | Bit4 | Bit3 | Bit2 | Bitl | Bit0

IAPALL/

SWCMD -~ IAPALL
RIW W R
Reset — 0

97h.7~0  IAPALL(W): 5 A 65h LI E IAPALL #ilbrE, 5 AL EENERS IAPALL Fridi. 2 IAP

HNA SR, SLRITER IAPALL Frik.
97h.0 IAPALL (R) : Zbr e /R INA I X T 5id@ 5t 1AP JEAT 75
SFR C9h Bit7 | Bité | Bit5 | Bit4 | Bit3 [ Bit2 | Bitl | Bit0
IAPWE
IAPWE I ApWE IAPTO —
RIW R R W
Reset 0 0 -
C9h.7~0 IAPWE (W) : IAP fdifit, 5 A 47h {§ifE IAP; tHJ2 EEPROM 5 Af§ifg, 5 A\ E2h ffifit EEPROM,
HANHEENE R IAPWE,
L 1AP 5 A\ 8 EEPROM 5 A& e )G, SLRIERR IAPWE Fri&.
Ccoh.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 | Bit2 | Bitl
AUX?2 IAPTE
RIW RIW
Reset 1| 1

F7h.2~1  IAPTE: IAP B EEPROM 5 NABI & | 141 5 I 2845 il 7

00: SKHMIE T IHER 48
01: JAMETMER,
10: AT ER,
11: AT ER,

SEFE 1mS fil R B Pk AR E IAPTO, FE455 IAP (EEPROM B \) 25
Hetl: 3.0mS iR B IR HARE IAPTO, 4557 IAP (EEPROM EN) F2
Hetl: 7.8mS iR BT IR HARE IAPTO, 4557 IAP (EEPROM EN) F2

2.1.5 [NFF ISP #E=K

“PERGIIE” (ISP) BIFEAN 1AP 254U, (HH K208 T R FEFAAUS . HIP AT DU UART B
At 577 NN R ENURSRAT T I FE AR, 28)5 HT IAP MR 7 sUE AR o ISP # o8 A
FERERE N EIEX, A3 ISP R RE IR N AEIX .

DS-TM52F1376_S
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2.2 EEPROM ¥iEfEfE 5%

TMB52F1376 B 5 T —> 128 “#71[] EEPROM HE fFfitids . E#HLUN— ANl ds == 8],
PLEZHURI 5 N BN 75 . EEPROM BA /0 5 T3 IRIIE N /#2553 JE BRI AP

EEPROM Memory

EE00h EEPROM[0]
EE02h EEPROM[1]
EE04h

EEFCh EEPROM[126]
EEFEh EEPROM[127]

(REAELouNL, FFHHIETR)

EEPROM ##E 5 Nl IR LUNAE 1AP 1775, i “MOVX @DPTR, A”f54KCH, 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. [FIRf, CPU &b T24RIRA, HIT
MRS (e I 28 55) 725 N AR 4R 821817« A4 27 E EEPROM %45 5 N 56 i e Ak 38 1A |) 7= A=
FIH 7. [FIE) TM52F1376 P —/ EEPROM & 1€l 4% (5 1AP B 1 Em 33t 5) , FLLE
T 295 NI EAEIRAS . EEPROM 55 N T2 Ve > 3.0V,

W “MOVX A, @ DPTR”#84, HE¥ H sk i EEOOh~EEFEh [X 1%, {# 7] LB EEPROM
B . EEPROM 4k 3:H K 2 75 2 300ns.

; EEPROMZ/R 714014

© HEI.0V < Vpp < 55V

MOV DPTR, #0EEOOh ; DPTR=EEQ0Oh=target EEPROM[0] address
MOV A, #0A5h ; A=Abh=target EEPROM[0] write data
MOV EEPWE, #O0E2h ; EEPROM write enable

MOV AUX2, #004h ; EEPROM Time-Out function enable

MOVX @DPTR, A EEPROMI[0]=A5h, after EEPROM write

1ms~2ms H/W writing time, CPU wait

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

- -
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SFR C%h 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 {§ifig, 5 A 47h {ifE IAP; 12 EEPROM 5 Affifig, 5 A\ E2h ffifit EEPROM;
BHANHEENTERR IAPWE,
L IAP 5 A\EL EEPROM 5 A\ fin & 5E )5, LRI IAPWE 8¢ EEPWE #5& .
Coh.6 IAPTO(R) : B[] IAP B 1M Hidr&. &R IAPWE 50 EEPWE, filifh< B3hEMRE 1M
A& . (EEPROM 5 At qaltl:%m%ﬂtljﬁf)
Coh.5 EEPWE(R) : i[7] EEPWE #5:&
SFR F7h | Bit2 | Bitl
AUX2 IAPTE
R/W R/IW
Reset 1| 1
F7h.2~1  IAPTE: IAP 5 EEPROM 5 NG | 14 & I g 45 il for
00: KHFE 1@ N 2%
01: BHEIER, SR ImS il & i HibsdE IAPTO, H453H IAP (EEPROM B A) F817
10: JERAET e, 2645 3.9mS il A& T i HibRE IAPTO, 453 IAP (EEPROM B \) f21F
11: BHETER, 254 7.8mS il A T i HAsd 1IAPTO, JR45H IAP (EEPROM S N) F2/7
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2.3 HEtrftas

YENPRHAE 8051, %0 A A ES BEA N A ANBE b A it =S (8] . N B A7 =5 18] B 256 7711 IRAM
N SFR, X A[iEFEE IR EITAI . SMNEEIEA G420 B 256 ) XRAM, 8 T
LCDRAM, 128 =5[] EEPROM #I IAP [Nf%, Heeid 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 17T 8051 PN EBEHE7fi 25 1] BEAS 256 717 IRAM #R AT LT FH ()4 S HEAFEL, HAABARHY
128 5 ] UE B B3 - 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] ] U A7 Sk IRAM AT DR Ny — R 2 7 2% FIFE
FrHfER% .

2.3.2 XRAM

XRAM fiiF 8051 AhEHuds /71254510 (Hbhik . FFOOh % FFFFh) . 256 #37 XRAM R EEiE
“MOVX” 84 17HL.

2.3.3 SFRs

I WAMNEZhREREEL, W 1/0, SR Er 88 /1S & 0 (UART) B0 R Il R Rk U BE 25 17
#% (SFR) AU B . X EeZ7f7 4% 5 H 128 A B H s A7 fi == (7] L 1¥) 80h # FFh JEll. A
14 A4z F-HEP) SFR (X R BN 719 R 8 AN 3 1472 T Sk 1) , 41 ACC, B 2517 %%, PSW,
TCON, SCON FiHAt. H'& SFR HAste7Y Tk, SFR AL T PN BB SIS A% 00 (R 40 B 4 4% 3k
AT HAR S B AN . 75 TMB2 R A il de 32 it T 5 hrdE 8051 5 2L e A it hARD . B
T hriE 8051 KFERTHAE AR A8 A, Zots AR SEEL T F T HC B AAF BUAAN T R SRR T BE 2 A7 2% »
%141 ADC/LED/LCD Z5451Z:0 i H B ThE
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Internal Data Memory

Direct / Indirect Addressing FFh
. : SFR
General Purpose RAM IndlrecStéA:s/:essmg Direct
( ) Addressing
30h 80h
77 | 76 |75 | 7 | 73 | 72|71 | 70 | N2Fh
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
aF [4E (4D | ac 4B [4A| 49 | 48
bR L Difect/ ndirect 5 ron
37 |36 | 35|34 ]33 |32]|31 ]3] addressable Addressing FOh
2F [ 2E |[2D | 2C[2B [2A| 29 | 28 20h (SRAM) E8h
27 | 26 |25 [ 24123 | 22121 [20
1F [1E (1D | IC [ 1B | 1A | 19 | 18 ACC EOh
17 |16 |15 | 14|13 | 12 [ 11 [ 10
20h OF | OE [OD | OC | 0B [ OA | 09 | 08 00h CLKCON D8h
07106 | 05| 04|03 02]01]00 PSW DOh
Register Bank 3 1Fh T2CON_ | can
18h . . COh
Direct / Indirect P Bah
Register Bank 2 17h  Addressing p3 50h
10h
IE A8h
Register Bank 1 OFh _ P2 AOh
. dd - bl SCON %8
Register Bank 0 07h T P1 o0
g TCON 88h
00h PO 80h
8/0 9/1 A2 B/3 C/a 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 | PWMI1DH | PWM1DL | PWM2DH | PWM2DL
C8h 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 [PWMCON2
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 A

Zo A RS A (LVR) FMEHEJERAEMN (LVD) IhAt. CFGWH ik #& 16 241 LVR, SFR
LVDS &+ 16 2% LVD. 1 SFR PWRSAV F1 LVRPD {7 th£=50 LVR Ihig, 1 NEHx.

SFR CFGWH | {xra k&t 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 3.59V

0 X 1100 ON LV Reset 3.73V

0 X 1101 ON LV Reset 3.87V

0 X 1110 ON LV Reset 4.01V

0 X 1111 ON LV Reset 4.15V

0 0 0000 ON LV Reset 2.05V

0 0 0001 ON LV Reset 2.19V

0 0 0010 ON LV Reset 2.33V

0 0 0011 ON LV Reset 2.47V

0 0 0100 ON LV Reset 2.61V

0 0 0101 ON LV Reset 2.75V
o 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 3.59V

0 0 1100 ON LV Reset 3.73V

0 0 1101 ON LV Reset 3.87V

0 0 1110 ON LV Reset 4.01V

0 0 1111 ON LV Reset 4.15V
2 IR 0 1 XXXX ON Enflijblliagléll?_\Z/?)SV H U FEZ) 40uA
F1EAR . * i /N L TH #E L)
TN 0 1 XXXX OFF Disable 0.1UA
PP )
et |1 x| oo | on | DRRECYRL | itz aoua
IR
LR . YN
57 e 1 X XXXX OFF Disable 0.1UA

W EIFHAS L F I E 1 SRC 5 /THIFEH )29 6 ~ 23UA.
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SFR F7h | Bit 5 |
AUX2 PWRSAV
RIW R/W
Reset 0 |
F7h.5 PWRSAV: %8 1 7] FRA% 2 N A AR =0 R0 Fr i ThE
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 R/W R/W RIW R/W
Reset 0 0 0 0 0 0
BFh.7 LVDPD: e B MThEe2E E (FE28 AT E IER T EEh25 )
0: LVD j2H
1: LVD £/
BFh.6 LVDO: i H Al
BFh.3~0 LVDS: fiH A zhaeik £
0000: # LVD & &N 2.05V
0001: ¥ LVD % & K 2.19V
0010: ¥ LVD % & K 2.33V
0011: ¥ LVD & &N 2.47V
0100: ¥ LVD % & K 2.61V
0101: ¥4 LVD & K 2.75V
0110: ¥ LVD % & K 2.89V
0111: ¥ LVD % & X 3.03V
1000: ¥ LVD % &N 3.17V
1001: ¥ LVD % &N 3.31V
1010: ¥ LVD ¥ &N 3.45V
1011: ¥ LVD ¥ K 3.50V
1100: ¥ LVD % &N 3.73V
1101: ¥ LVD ¥%E K 3.87V
1110: ¥ LVD #E A 4.01V
1111: ¥ LVD % & A 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 &8 N 2.19V
0010: ¥ LVR % E K 2.33V
0011: ¥ LVR &8 N 247V
0100: ¥ LVR &8 N 2.61V
0101: ¥ LVR &8 N 2.75V
0110: ¥ LVR &8N 2.80V
0111: ¥ LVR % E K 3.03V
1000: ¥ LVR % & N 3.17V
1001: ¥ LVR % E N 3.31V
1010: ¥4 LVR B N 3.45V
1011: ¥ LVR B N 3.59V
1100: ¥ LVR &N 3.73V
1101: ¥ LVR B N 3.87V
1110: ¥ LVR & N 4.01V
1111: ¥ LVR BN 4.15V
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4. BAL

Z A TR B AL 7. EHR AL (POR), AR5 A AL (XRST) , 4 4E f7 (SWRST) ,
I E R 28 5 A7 (WDTR) AL HLEE A7 (LVR) . CFGW 5 HI A1 ThfAE. E A5 SFR A& 1] )2k
UNIER

41 FHEEAN

BN, WaERELARE, #17 40mS K T, AR5 Flash BB JE/SAF5 F 4
CFGW & fras e A HHINE CFGW) o EHE 7752 VCC 5 IR H S 8 s 2 il VSS
B, SRJE BT 2.2V,

4.2 SMERSI IR AL

AR B BRSNS FA 2. RSTn 5| I ZLREFZE /DAY SRC B 8 B IHK 285 F R ke . 4R
SIS A AT LA CFGW ffifig /2% 1k,

4.3 WAL
B E AL B EE 56h 5\ SFR H i) 97h Mtk k=4,

4.4 Bl ER 22 AL

WDT i 2 A% SFR F7h k], WDT fdi ] SRC /E it 3. e aE e /B istr, 7
N /A IR R s T e 1. BT I A v Ol @i WDTPSC SFR 7€ . WDT Hi
CLRWDT SFR B & 75 % .

45 {KHEEENL
ot AL 16 M B = A7 (LVR) #8100, B P vl i CFGWH 1 k¢

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

0: Ja FANEI IR AL
1: ZEFANE S A AL
3FFFh.5~2 LVRE: f&H LR IhREEFE
0000: ¥ LVR i&E A 2.05V
0001: ¥ LVR i&E A 2.19V
0010: ¥ LVR ¥ H K 2.33V
0011: ¥ LVR % H K 2.47V
0100: # LVR % E K 2.61V
0101: ¥ LVR % H K 2.75V
0110: # LVR ¥ H K 2.89V
0111: ¥ LVR ¥ & X 3.03V
1000: ¥ LVR % &M 3.17V
1001: ¥ LVR % E M 3.31V
1010: ¥ LVR ¥ E K 3.45V
1011: ¥ LVR ¥ E J 3.50V
1100: ¥ LVR ¥ E N 3.73V
1101: ¥ LVR % E N 3.87V
1110: ¥ LVR % E M 4.01V
1111: ¥ LVR %8 N 4.15V

DS-TM52F1376_S 32 Rev 0.90, 2021/09/17



o

‘0’ —+-3=& TM52F1376 #A&+
SFR 94h Bit5 | Bit4 |
OPTION WDTPSC
RIW RIW
Reset 0 | 0 |
94h.5~4  WDTPSC: & | 14152 i 25 23 A (] i £
00: 240ms WDT #i %
01: 120ms WDT % 2%
10: 60ms WDT #i %
11: 30ms WDT #i %
SFR 95h Bit 7
INTFLG | LVDIF
RIW RIW
Reset 0
95h.7 LVDIF: i H R bR &
AR E . B 7TFh SN INTFLG LAERR bR &
SFR 97h Bit7 | Bité | Bit5 | Bit4 | Bit3 | Bit2 | Bitl | Bit0
SWCMD /SWRST
RIW W RIW RIW
Reset - - 0
97h.7~0 SWRST: 5 A 56h LLF=AE B E AL
SFR F7h Bit7 | Bit6 |
AUX2 WDTE
RIW RIW RIW
Reset 0 0 |
F7h.7~6 ~ WDTE: & & i &% 5 {7 %l
Ox: &[0 E I 2% 5 A7 54 1]
10: FHI M8 2 AL T e /e iz R RE, N/ b/ B AL A 2
11: FHI e 8 2 AL in4 a H
SFR F8h Bit 7 Bit 3
AUX1 | CLRWDT LVRPD
RIW R/W RIW
Reset 0 0
F8h.7 CLRWDT: WHEIERRE e %, 4 H3hE— e E SR e .
F8h.3 LVRPD: {KHEEALThResE 1L

0: LVR EH
1: LVR 2:H]

N I—————————
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5. e e BRI TAERLSK
5.1 B8R

O T A B RGE. (R TR, H ] DLEE DI Dl BS e B i ig BP . Bnl DLk
BRPL 1, 2, 4816 MR BhorAigs . PREepml g FXT (BUd &R, 1~ 18 MHz) 85 FRC (PRLig P
RC, 18.432 MHz) . 2B}8hmI LAk A SXT (81 di#ik, 32 KHz) B SRC (12 N # RC, 130 KHz) .
P ORI B 4w SO TR/ 120 £ CPU i 1T .

ShLE, ZRAEEEE 130 KHz ] SRC 181T. S/W MiZ IEAfE #2220 iz AT I B %
B Vo FOVFO 5 S 10 RGN SR IS AT . E AT T, 18 MHz 1) RGeSl 4% 75 2
Vee>2.2Vo

P BB PN IR A iR 3] XI/XO Bl B T4 IR gt a5 5. SR miaeE, i
W— AT IR B A S AR B M A IR 8% o AE PR 20, PRI IR 28 n] LU OVE R 1~18
MHz, 718N, 18H IR 25 HREfEH 32.768 KHz (IR £R A% ,

CLKCON SFR ##il| Rt 2 IEH 1217 . H/W HIHKT S/W 34 % B 1% %7745 . S/W HAETER
PR EUT AR B I P S8, RIS AP B N SO B R, A ERINS STPFCK=1 &
SELFCK=1. ZWFEHIXA SFR I —IkKH 5 —" i,

SR AR B Fsys MBI B D)2 FXT, F P ROZ% IR DL D R AR

1. % ® FCKTYPE (D8h.6)

2. ZEfF 2ms EA FXT fRGfae
3. % H SELFCK (D8h.2)

STPSCK (D8h.5) ]
PD — “_I>—> wDT

j>—> TIMER3
STPPCK (D8h.4) — >
» 0 pu—
SRC SLOWCK DL TIMERO

SXT 0 S L4 TIMERL
P FASTCK 1 | V246 ) ADC

7
FRCF =<3 FRC

SCKTYPE
(D8h.7)

. "C UART
2 pPD
SELFCK L |
(D8h.2)

CLKPSC
(D8h.1~0)

CPU

xI X}F—>
x0 [XJe—

0osC

STPFCK
(D8h.3)

FCKTYPE
(D8h.6)

YE: [T CLKPSC B, I # L] # A 6h2 B, & #5517 16 T 8] (RAD o g =y
AP-TM52XXXXX_01S A7 AP-TM52XXXXX_02S 7 & G 11 #1197 2 1
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CLKCON (D8h)
SYSCLK bit7 bit6 bit3 bit2
SCKTYPE | FCKTYPE STPFCK SELFCK
Fast FXT 0/1 1 0 1
Fast FRC 0/1 0 0 1
Slow SXT 1 0/1 0/1 0
Slow SRC 0 0/1 0/1 0
Fast type change 0/1 0&->1 0/1 0
Slow type change 0&->1 0/1 0 1
Stop FRC/FXT 0/1 0/1 0>1 0
Switch to FRC/FXT 0/1 0/1 0 0>1
Switch to SRC/SXT 0/1 0/1 0 150
SFR F6h Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bitl | BitO
CFGWL FRCF
RIW RIW
Reset - -7 -7 -7 -——1T -7 -
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
RIW RIW RIW RIW RIW RIW RIW RIW
Reset 0 0 1 0 0 0 1 | 1
D8h.7 SCKTYPE: 12#hA, %47 A gefE P i (SELFCK=1) i} it 4% .
0: SRC, P2.1, P2.0 A4 1/0 5|
1: SXT, P2.1, P2.0 ARSI
D8h.6 FCKTYPE: fREFEREA . %47 A RETEMS BBz (SELFCK=0) i 2 4% .
0: FRC, P2.1, P2.0 4 1/0 5|
1: EXT, P2.1, P2.0 NGRS
D8h.5 STPSCK: %A 1, fFiE1g8hElE EBI .
D8h.4 STPPCK: # &1, {51k UART/Timer0/Timerl/Timer2/ADC 1 %% PR = 1 i 4
D8h.3 STPFCK: BN 1, fF 1R RE B LATT 188 /25 N U L 7T
%A RETES BB U A
D8h.2 SELFCK: RZRErJsikse. A R A2 STPFCK=0 74 7] LA AE .
0: &gk
1: PR
D8h.1~0 CLKPSC: RSl #horiids, AR i KN 16 A8
00: RGuHf e/ 12 kR L 16
01: RGuhfeht/ 12 Bk Ll 4
10: RGBT/ 2B ER L 2
11: RGBT/ 2R B ER L 1
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5.2 #AERA

RAREA 5 FMERIER. REMEIPUE OFERI Bl B2 IS 1T ) CPU. 188t SO g i
PO FEZAT R CPU. RGN Bl BRI, DIFERUIR.

FEREFGE L B E PCON H 1) IDL ALt N o BRER NS I 4R ] 1 BN TE 2= WA 0 R 1) R G e,
{ENS I B ) 4 FRR DT ZEZS ISR, CPU BENBEAR, M A AN & (R FRIG K . #£ CLKCON SFR
Hf) “STPPCK” A7 n] LA B it — P R N BN TR . Wi STPPCK=1, Timer0/1/2,
ADC il UART 7EA AU 1k . B8 1 KRG s R G B T & . B Ll & E
CLKPSC SFR [ R Gel Bl R St sz B . 25 RS 2208 1k 8 7 B A R F) oo B Sfe e B2

fE R L E i % B PCON 1) PD 7 & CLKCON H1f] STPSCK fi7 i N\ . iX Fih A5 20 2E bR 1Y) 8051
ETBE g R, IR T, BT WDT B4 aTge S, HAB A B ehfe ik, 22 1A aT
DL I & A7 B8 5 | e Sk 4 R

ek 2 T % B PCON ) PD 7 ik CLKCON i) STPSCK firif N . ZEE =T, fr
AppERiE L, EAREA T Timer3 A1 WDT, NEATalGE4b TIF RS . Bl B &
7, 5| EEER Timer3 W41k,

PE: R NTN F BT H i 2 ) 55 5 BYE A TE2 A Stop #22(. AINTn=0 and EXn=1, n=0, 1, 2)
YE: [ Bandgap L5 AR R R FE (VBGOUT=0)

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

87h.1 PD: {5147, i 1 3k N5 1.

87h.0 IDL: WAL, W 1 g AN R,

SFR D8h Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bitl | Bit0

CLKCON | SCKTYPE | FCKTYPE | STPSCK | STPPCK | STPFCK | SELFCK CLKPSC
RIW RIW RIW RIW RIW RIW R/W R/IW
Reset 0 0 1 0 0 0 1 | 1

D8h.7 SCKTYPE: M2m4p28, ZAr HRETE Db 50 (SELFCK=1) i 2%
0: SRC, P2.1, P2.0 A 1/0 5|}
1: SXT, P2.1, P2.0 ARSI
D8h.6 FCKTYPE: fREFERIY, %47 R RETEMS B s (SELFCK=0) i 2 4% .
0: FRC, P2.1, P2.0 5 1/0 5|}
1: FXT, P2.1, P2.0 ARSI
D8h.5 STPSCK: # M1, fFikig8srfEis hais.
D8h.4 STPPCK: # &1, {51k UART/Timer0/Timerl/Timer2/ADC fE %% PR = 1 i 4
D8h.3 STPFCK: BN 1, fF 1L RE B LATT B 128 /25 IR U L T
%A RELENS R 2O 2
D8h.2 SELFCK: RGNk, A R 2 STPFCK=0 4 7] LA AE .
0: TEnfph 1 Beith
D8h.1~0 CLKPSC: RGuhf#horiids, AR i K 16 A8
00: RGuH e/ 12 B kR L 16
01: RS2t/ 12 m ikl 4
10: RGBT/ BB ER L 2
11: RGN/ 1B R ERER DL 1
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SFR F7h | Bit 4 |
AUX2 VBGOUT
R/IW R/W
Reset 0 |
F7h.4 VBGOUT: VBG Hi %t % P3.2
0: KM
1: |H
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6. H AN g

ZO A 13 IR Wt de bk . R S| A I AT A IR RN e liE CPU . RS INTIRAS A
E CHIEREEHIAL . ANE B W fEfdA 2 0 I8 1, R K & B A AR R bR .
Wr A ERARESNRIT .

Vector Flag Description
0003 IEO INTO #M&B 51 B e (A7 ARG 457 1452 =0)
000B TFO Timer0 ¥
0013 IE1 INTL &35 51 6 o W7 (] DA i 452 1A )
001B TF1 Timerl 7
0023 RI+TI & 1 (UARTL) Hr ity
002B TF2+EXF2 Timer2
0033 — {84 ICE #2015
003B TF3 Timer3 H
0043 PCIF PortO~PORT3 &M 5| I HL~F- 48 4k e (A DARs it 11455 20)
004B LVDIF LVD iy
0053 ADIF ADC 1l
005B - ]
0063 RI2+TI2 & 1 (UART2) Hrikr
MIIF
TXDF "
006B RCDIE 1°C ik
RCD1F
PWMOIF
0073 PWM1IF PWMO~2 ¥
PWM2IF
H T ) B AR

6.1 FH M REAIRSE =]

IE AT INTEL [1J SFR € B2 15 B CPU #2455 . IP, IPH, IP1 A1 IP1H ) SFR #yE Hh kit st
Ko T PERSS, 75 EA R BCE & S 2 v BT v A 8 IR 55 o 40 SR AH R BB v e S 4 1) v BT
AR50, BT R W SR R DS, ELBIE 2 AT HIARSS e . WHRBR AL e 2 b W IE B AR 55 1, s
ek, FREEE IR IRSS . AHT R T RS, ST RSO S G R A e 5 R

6.2 XRTHEHTEFIIEN

EFEN TR, B T84 3 N4 PUSH, POP ) SFR A Bt PSW 4, 1 —LL KR 5]
SFR 7 iZ N\ PUSH POP K474, 1 PORTIDX, VLG ial 55 Xt SFR 7] fEi& A —
WA, %4 PWMDH, PWMDL, PWMPRDH B PWMPRDL Jy 16 f7#:1E, e 7T

AR5 NSRS, Szl Gk AR rP W, BN fE B 5 X 2k 16 £ SFR e & A . i

T N SCXTIX e SFR S o IR 5 i s 5 1S %, 16 £ PWM period 5 duty I35, i
TEFFE N A, SR W SE s, DA T RE I 1R AR
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SFR A7h Bit 7 Bit 6
PWMCON2| PWM2IE | PWMLIE | PWMOIE
RIW R/W RIW RIW
Reset 0 0 0
A7h.7 PWM2IE: PWM2 i fiifig
0: Z&H
1: W QEE: PWMIE DZIERA 1 4 Ger=4E PWM 1187
A7h.6 PWMLILIE: PWM1 ki fdifig
0: Z&H
1: W QEE: PWMIE DZIERA 1 4 Ger=4E PWM 18T
A7h.6 PWMOIE: PWMO ki fii fig
0: 22H
1: fovF (FEE: PWMIE L4TFRIN A 1 4§84 PWM H i)
SFR A8h Bit 7 Bit5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
IE EA ET2 ES ET1 EX1 ETO EXO0
RIW RIW RIW RIW RIW RIW RIW RIW
Reset 0 0 0 0 0 0 0
A8h.7 EA: bl ez
0: ZER P H
1o A e Ik AN v s AL (5 B B Ak 1k
A8h.5 ET2: Timer2 Frir{fi e fz b
0: ZEH Timer2 F ¥
1: o Timer2 H1
A8h.4 ES: #10 (UARTL) Ik fg 2l
0: Z:f & O (UARTL) Hik
1: fo¥FH O (UARTL) Ak
A8h.3 ET1: Timerl = Wr{f At 2
0: ZEH] Timerl 7
1: U Timerl H1 i
A8h.2 EXL: INTL 5] 1 B A s A5 nge B A i 4 o
0: ZEFH INTL 51 A0 Wi A 1A e il
1: Fo¥F INTL 5] R WA bR e e, A8 EA SN0 Bk 1, #r A R4 R i CPU.
A8h.1 ETO: Timer0 Tl fi i
0: Z&H] Timer0 & [#r
1: Y Timer0 s
A8h.0 EXO0: INTO 5 Jii o B A5 A5 nge B A fig 4 o

0: ZEH INTO 5 B8 r 7 A2 LA e i

1: FoVF INTO Sl W A fs IR g, AN EA D9 0 B 1, #RAT M IR R e fiE CPU.,
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SFR A%h Bit 7 Bit 6 Bit 5 Bit 3 Bit 2 Bit 1 Bit 0
INTEL PWMIE I2CE ES2 ADIE LVDIE PCIE TM3IE
RIW RIW RIW RIW RIW RIW RIW RIW
Reset 0 0 0 0 0 0 0
A9h.7 PWMIE: PWMO~PWM?2 kg g
0: Z:H PWMO~PWM2 1l
1: fo¥F PWMO~PWM2 B
A9h.6 I12CE: 1°C (F/M) Hrirftife
0: Z2H 1°C ity
1: ¥ 1°C Hi
A9h.5 ES2: Serial Port (UART2) ki fdifig
0: Z%Fd Serial Port (UART2) 147
1: i Serial Port (UART2) FikT
A9h.3 ADIE: ADC ¥ fii fit
0:25H ADC Ik
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 H1 P48 1k Hh i fi
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 i
SFR B9h Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
IPH PT2H PSH PT1H PX1H PTOH PXOH
RIW RIW RIW RIW RIW RIW 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
BOn5,B8NS PT2H, PT2: Timer2 Hiiflt e iziil. (PT2H, PT2)=
00: 0 ¢ (FAKML )
01: 14
10: 2 %
11: 3% (mmthedt)
B9h4,B8h4  PSH, PS: & 1 (UARTL) s s, & X k.
BOh3,B8h.3 PT1H, PT1: Timerl F it sededsmil. & X k.
BOh2,B8h2 PX1H, PX1: INTL 5| s Witk sed s, & S .
B9n.1,B8h.1 PTOH, PTO: Timer0 Hif e iz, & in L.
B9%.0,B8n.0 PXOH, PX0: INTO 5| ARt e ez il. & Xin L.
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SFR BBh Bit 7 Bit 6 Bit5 Bit 3 Bit 2 Bit1 Bit 0
IPIH | 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) bl se izl & it

BBhS5,BANS psoH, PS2: i1 (UART2) Hrlifit st gk dzsil . & Xt b

BBh3,BAh3 PADIH, PADI: ADC it de sl & i k.

BBh2,BAh2 PLVDH, PLVD: LVD Wt segdzdl. @ Xk,

BBh1,BAhL PPCH, PPC: i1 0~ i1 3 5] il H AR fb Wit Je ezl . 52 S s
BBhO,BANO PT3, PT3: Timer3 Hl¥iilse 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: ffRE
EAh.6 TXDIE: MHL 1ZC K% 58 il Wi g
0: 2H
1: fffE
EAh.5 RCD2IE: MHL 12C DATA2 (SITXRCD2) 2kt 5e i i fie
0: 2H
1: fffE
EAh.4 RCD1IE: MWHL 1ZC DATAL (SIRCD1) U 58 i Hh i fig
0: 2H
1: fffE
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6.3 BB LVD H it

Sl W ELFE INTO~ INTL A1 Port0~ Port3 5| AT A8 4L Hh . INTO~INT1 F1 Port0~ Port3 1] 5]
JEIAS AL B B 2 R AR QM B T BE. INTO A INTL Sy 8051 b vHfik A& i T B sl i L *F. Port0 ~ Port3
S| AR A B 1O IRES B il ke . 51 AR e fi g @i PINMOD10 / PINMOD32 / PINMOD54 /
PINMOD76 # 17 & . AXKFAMEE, HZS N 7 3. PINMODE 5| s K ffige ik E . M LVD
T AT R TR Ve H S FESE I 72 AR v T

—

P37IF
P3.7[X}—— 4>7l— ————————— 1|
I

I PCIF |
P37 pin change enable I I
' —= |
. T
I
4

|- INTERRUPT

! |
|
: L] _
EA
P2.5 X —— x
,@— STOP_WAKE_UP
P25 pin change enable
:
]
H PO7IF
P17IF PIN7IF
PLolX}— | > P37IF
P10IF
PORTIDX
P10 pin change enable
" jc 4)* PO7IF POOIF
P10IF PINOIF
P07 pin change enable P20IF
H P30IF
]
[}
: PORTIDX
Po1[] x 4)— POLIF
PO7IF
P01 pin change enable ; POIF
POOIF
Pool] 4}7 POOIF P17IF

P00 pin change enable
P10IF

P25IF

INTL X —

EX1

LH

P20IF
P371F

P30IF

INTO X }——

s
EXO0 4,—

5| B&1 e ir 1 e B
YE: LTE NTN 5B T HAERE T BRI, T T A f2 6. (INTn=0 #/EXn=1,n=0~1)
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SFR 85h Bit 3 Bit 2 Bit1 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 5l I HE-FZ{LiENR, 5 0 iFBR P3.7~P3.0 5| I H-F A fb b o
96h.2 P2IF: P2.5~P2.0 5| FA{b AR, 5 015k P2.5~P2.0 7| Jil PR LT bx
96h.1 PLIF: P1.7~P1.0 5| AL iEAR, 5 035k PL.7~P1.0 5| I H AR L TEbx .
96h.0 POIF: P0.7~P0.0 5| I H A2 LR, 5 0 i&kk PO.7~P0.0 5| JHI P AR L AR .

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

91h.1~0 PORTIDX: INTPIN, PINMOD10, PINMOD32, PINMOD54, PINMOD76 {52 5]

SFR 95h Bit 7 Bit 1

INTFLG PCIF
R/W R/W
Reset 0

95h.7 LVDIF: f&H A bR &
AR E . S/W 4 7Fh 5 N INTFLG LUERRZbr & .
95h.1 PCIF: Port0O~Port5 5| il 745 L i b
%] PortO~Port3 5| T FAR L 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 Soh Wids & (PortO~Port3) , 7] LAJE [ PINOIF~PIN7F A1
POIF~P3IF.

2 S BT E0 JEE INTELG i0knd, HE 1 BH1FMTAE.

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 IERR, 5ml1S (x) B PORTIDX & X
96h.6 PINGIF: Px.6 5| I HL PR L bR

5 0355 Px.6 5l IH PRI, &nl15 (x) B PORTIDX & X
96h.5 PINSIF: Px.5 5| [l HL PR L bR

5 055 Px.5 51 H - FALERS, 505 (x) B PORTIDX & X
96h.4 PIN4IF: Px.4 5| I H PR L bR

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

5 0355 Px.3 51 H - FALERR, 505 (x) B PORTIDX & X
96h.2 PIN2IF: Px.2 5| [ H AL AR

50 JERR Px.2 51 I HLFARL RS, 505 (x) B PORTIDX & X
96h.1 PINLIF: Px.1 5| H AL AR

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

50 JERR Px.1 51 I HFARL RS, 55 (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 27 kr &
WET H/W I E] INTL 5] IR, A EXL N0 8L 1.
FEF AT I RS, e 20 B R
88h.2 ITL: AhERrRIbr 1 3047
0: RHL AR (R Pk f INTL 5]
1: FRRIA R Ghi k) B9 INTL 5]
88h.1 IEQ: #MEBrF K 0 (INTO 5 ) iy br &
WET H/W K E] INTO 5] R R, A EXO N 0 8L 1.
FEFPAT IR SIS, &S0 H ahiE .
88h.0 ITO: AN 0 #4147
0: I HEFAE 2 (F P R) 19 INTO 5| Fil
1: TREIA R GhiffiloR) B9 INTO 5]
SFR A8h Bit 7 Bit 2 Bit 0
IE EA EX1 EXO0
RIW RIW RIW RIW
Reset 0 0 0
A8h.7 EA: 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 e b A5 A ni e e e 2 )
0: ZEFH INTL 5] 0 Ui A 422 1A e il
1: FoVF INTL 5] B R WA (A i, ANEF EA M 0 8k 1, #nr A A R i CPU.
A8h.0 EXO: INTO 5 1 e b A {52 A X i L e e 2 i)
0: ZEF INTO 5] 0 Wi A 42 1A e il
1: FoVF INTO 5] B R A (e i, ANEF EA 0 8k 1, #nT AfZE A R idefiE CPU.
SFR A%h Bit 2 Bit 1
INTEL LVDIE PCIE
RIW RIW RIW
Reset 0 0
A9h.2 LVDIE: LVD tifiife
0: Z5F LVD kT
1: R LVD H
A9h.1 PCIE: Port0~Port3 5| i B P48 1k b i i

0: 2% Port0O~Port3 5| Jiil HFAR 4k, Hh K
1: Y Port0~Port3 5| JjHl H1 “FA5 Ak, o 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 BB N 2.05V
# LVD BB N 2.19V
# LVD BB N 2.33V
# LVD BN 247V
# LVD BN 2.61V
# LVD BB N 2.75V
# LVD BB N 2.8V
% LVD & N 3.03V
¥ LVD & E N 3.17V
¥ LVD % E N 3.31V
¥ LVD % E N 3.45V
¥ LVD % E N 3.59V
¥ LVD % E N 3.73V
¥ LVD % E N 3.87V
¥ LVD % &N 4.01V
¥ LVD & &N 4.15V
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6.4 7 PRI e R R A b

TN HE B B BE, X SN R R A (A EXO) A EA AL AT BN 1 DL
SN TR . BT A B R VR A (51, EREES, ADC Fl UART), AJLUK: CPU N
MU . S R, TP TR WIR SRR . MR Wi RS FE IR [Fl S, “IDL (PCON.O) ¥
BIEME MRS Bhar.

MOV
INST. PCON. H/W INTERRUPT RET NX1
CODE 401h FORCE NOP SUB-ROUTINE INST.
syscLk UL UL ILFLFLFLFLFLFLFLII ------- AN
IDLE |
P3.2

EA=EX0=1, P3.2(INTO) 2L ie A1 bt

SFR 87h Bit1 Bit 0

PCON PD IDL

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

87h.1 PD: {5147, Wit 1 3k N5 b,
87h.0 IDL: ZWAL, WH 13N TR

6.5 {2 AR Sns MR A v Iy

A A AR a5, B RN I A Wl RE AL (1. EXO) W B, %5 LD RE /S H . %
& PINMOD10/PINMOD32/PINMOD54/PINMOD76 1] J= F Port0 ~ Port3 {5 IEf e i oh g, — A
fE 1 E, “PD (PCON.1) W B A —4F84 SLRITE TR INAR 5 2 BT AT » R IT I N 75 22
EA=1 ALz 5| il AOIR ST B 28K, DAY RGBIeRAER]. HEDIRETT il CPU {5 b e i 5
HENBASE N B RE 7

JE: W INTN F) B2 T H iz BT GE I/, T8 4 Stop #2420, (INTn=0 and EXn=1, n=0~1)

- -
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INST MoV
| pcon NX1 INST. (> 2 Cycles) INTERRUPT RETI NX2
CODE #02h HOLD | RUN SUB-ROUTINE INST.
MOV
INST. | oon NX1 INST. (2 Cycles) NX2 INTERRUPT RETI NX3
CODE #0oh HOLD RUN| INST. SUB-ROUTINE INST.

STOP

P3.2 ,| |

WARM /
EA=EX0=1, P3.2 (INT0) T#H/E#i KA, = LBl

INST. P'\ég\N/ NX1 INST. NX2 NX3
CODE #02h ———HOLD RUN INST. INST.

sTOP
P3.2 -

WARM |—|

EA=EX0=1, Rk A%, FILEAMGER, [HEEFW

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

STOP

P3.2 ; | |

WARM R

EX0=1, EA=0, P3.2 (INTO) &ibBimefs, {BEH
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7. 1/0 30

1z S 3 30 2 IEE 1/0 B BrA 1 1/0 5] BB FRAE 80511312 -5 " ThRE . B HL SFR (1,
A 5 PIRSHIFES, S — AN D 8m DA FME, ATRedc® e, AREK TS E 2 SFR. (41
i1 ANL P1, A;INC P2;CPL P3.0).

NP W AR, B T 464 C 3 N AT PUSH, POP i SFR A &% PSW 41, A —tfskZE 5|
ff] SFR t%iZ N\ PUSH POP [147%1, 1 PORTIDX, VL4 Wl f5 5 X ke SFR A A8 it ik
AN—F ]

7.1 ¥O 0~¥gH 3
10 5| JHAT BA4% UL R ASE 7 =08 o

PINMOD76
P NMODo, 51 R iy |
PINMOD10
0 0o/0|0|oO iR, b3
1 ojlo|o0]1 Frisf (BRIN)
B 2 oj0|11]0 CMOS 4 4
i 3 0(o0|1]1 ADC &
i 4 o|1]/01]0 Trwfit, T
B 5 0o|1|0]1 VAR !
1 6 o|1|1]0 CMOS 46 4
1 7 01|11 LED % - -
A8 1/0(0]o0 s, i X SCHF
i 9 11001 iR/ Eifa SCHE SCHE
i 10 110|110 CMOS #fdf 4 - -
B 11 11011 PWMO, TxO, CKO #it - -
B 12 1/1(0]0 FiRfH, T &S SRR
i 13 1]1(0(1 T &S SCHF
B 14 1/11(1]0 CMOS 46 4 - -
B 15 10111 LCD 1/2 V¢ fii it

F7.1 WO 0~4O 3 3| RIS
PINMOD76/PINMOD54/PINMOD32/PINMOD10 7% PORTIDX K2 5| AHR T 1/0 ¥ 1 o

il 4n

W PORTIDX =0, Il PINMOD10 % & & P0.1 #1 P0.0, & 4 A& N PO.1, 1k 4 /1% & N PO.0

% PORTIDX =1,
% PORTIDX = 2,
1% PORTIDX = 3,
5% PORTIDX =0,

1 PORTIDX = 3,

M PINMOD10 % & & P1.1 #1 P1.0,
] PINMOD10 % &~ P2.1 1 P2.0,
] PINMOD10 % & & P3.1 1 P5.0,
I PINMOD32 & & P0.3 1 P0.2,

] PINMOD76 ¥ &~ P3.7 il P5.6,

4 iR E N PL,
= 4 DL E N P21,
= 4 AL E N P31,
4 ALk E N PO.3,

= 4 B E N P37,

ik 4 fr & BN P10
ik 4 fr & &N P2.0
ik 4 1% &N P3.0
ik 4 fr & BN PO.2

i 4 f71 BN P3.6
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PX. -

El)I SN B 1 0~ 3% 11 3 51 i Th g SFRx ;2?}?5 IS B B PRI
0 IR % N N .

E?ﬁ g e DAL pas ot ey - @f;;ﬁ% N N v
0 IR % N N ~

g?:tt 142 W TR R : @?Eﬁe N N g

o 0 IRENE N N N

R 5 :

R 9 Frw4hH ) o y N ;

B 13

ﬁiﬁ : 0 EIXiMEE N N N

#X 6 o

= 10 CMOS HE# i H , . ) N N

B 14

ks ADC I GEXa‘G) - N N N

il LEo o (%Xa‘é) - N N N

B 11 PWMO, TxO, CKO % (%x%) ] - N -

B 15 LCD 1/2 Vec i ESr H (%x%) - y y -

B 0~¥0 3 5| jHITheeR

ISR — AN I O~3m 1 3 5B it s ff A, S/W A & 1/0 51 JIERE 0, #ixl 1, 4
X4, #A5, B8, B, 12 sl 13 OFlw, W LR AIJTFRECH FH IR » IR

AL PR3 8 SFR 9 1 RAR 1251 BT it SR 3 L B

B 7 1/0 ui I DhEesh, BN 1~ H 3 5] S EE — A2 AN E R ThEE, 6 LED, ADC Al
LCD. ik sy o] s =iz SFR W B A 3, i 7, Al 11 sleiil 15, nRABE K2
R . v 1 1 AN 1 3 51 LR A FRAERT 8051 4Bl 3, 41 INTO/INT1, TO/T1/T2 8, RXD/TXD,

XL 5| T e

e BRI, R PLn/P3.n SFR fR¥FA 1.

K 51 o SFR BLE MRS 0, #5301, #5, #ix 8, #ix 12 sl 13 OF
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P LED LED )
K144 F R K AD LCD PWM ART | H
SIMEH| e | CKO C | Emm | | © u C fi
P0.7 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 LED2 Y PWMO0B
P0.1 Y AD20 LEDC1 LED1 Y TXD2 (RXD2)| SDA PSDA
P0.0 Y AD19 LEDCO LEDO Y RXD2 (TXD2)| SCL PSCL
WO 0 BETHAEE
N i LED LED )
I CKO ADC LCD PWM UART 1°C H
R T (ERA) | e f
P1.7 Y AD12 Y PWM2A
P1.6 Y AD10 Y PWM1A
P1.5 Y AD9 Y PWMOA
P1.4 Y CKO AD8 Y
P1.3 Y AD7 Y
P1.2 Y AD6 Y
P1.1 Y AD5 Y T2EX
P1.0 Y T20 AD4 Y T2
WO 1 ZETRESE
N LED LED )
i R K AD LCD PWM ART | H
SMER| g | OO C | Erm | @ | C U C | e
P2.5 Y AD16 Y
P2.4 Y AD15 Y
P2.3 Y AD14 Y
P2.2 Y AD13 Y
P2.1 Y AD3 LEDS5 Y X0
P2.0 Y AD2 LEDS4 LEDS8 Y Xl
WO 2 ZETRESE
M LED LED )
i R K AD LCD PWM ART | H
SMETR| g | ©KO C | Er | @ | “C U c | #h
P3.7 Y LEDS2 LED6 Y RSTn
P3.6 Y LEDS1 LEDS 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
INTO
P3.2 Y Y RXD (TXD) VBGO
P3.1 Y Y TXD (RXD) SDA PSDA
P3.0 Y Y RXD (TXD) | SCL PSCL
0 3 ZERSE
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c.‘) —+3 TM52F1376 3%+
T T S 0~ 1 3 51 IR AR RE AT 75 1) SFR 1% & .
. Px.n . WA 75 EE
N J 7&‘
BRIIEE PINMODxx SER %42 5| IR ZS SFR ®
T0,T1, T2, %000 1 G EDA L TP
T2EX, INTO, INT1 xx01 1 LTI
RXDO %000 1 UART RX (37 bz %)
TXD2 xx10 X UART TX i (CMOS #E#)
X1, XO 0000 1 s CLKCON
VBGO 0011 X B 3 v PR B VBGOUT
ADO~AD10 N
AD17~AD2? 0011 X ADC iHiE ADCHS
LEDCO~ LEDC3 LED 1E xi#55 COM %t LEDCON
LEDSO~ LEDS5 0111 X LED 1E /e H#5K SEG %t LEDCON2
LEDO~ LEDS LED s 1 Bt =0 HY
LCD 1111 X LCD 1/2 Vc fh & % i
T0O, T20, CKO 1011 X INFed i (CMOS H#iEd%)
PWMOA~PWM2A N
PWMOB-PWM2B 1011 X PWM fitt (CMOS #Eff)
0000 X 1°C i Bhigr b OF %, B
12C Master SCL
aster x10 X °C K it (CMOS #i%)
I°C Slave SCL 0x01 1 1°C b A (B30 PINMOD
12C Master/Slave P N
SDA 0000 1 1°C #ds (L)

X R, “CMOS #ERR” 51 IR IRE & T LRI SR 5/ 4 mA L. FRATA AT
TS BIAE o AT RE »

— TR I R E BT DI R > 4 mA L, (H R BERRE /N B (<20pA) . BT RURIESIA
st DiRE, JF HalH BN B AR .

ZO B 1/O EERIIRE . X & —ANET, B E SFR HSNKOEN, HSNKI1EN A
HSNK2EN R Ja F. AT A Rdzs], AT s R mohae s o A =41 (35 0 4. PO0O~P03, P20,
P21, P34~P37; #i1%: P04, P05, P10~P17; %52 #H: 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 P0.3 PO.2 PO.1 P0.0
R/IW R/IW R/IW R/W R/W R/IW R/IW R/W R/IW
Reset 1 1 1 1 1 1 1 1

80h.7~0  PO: i 0%

SFR 90h Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
P1 P1.7 P1.6 P1.5 P1.4 P1.3 P1.2 P1.1 P1.0
R/W R/W R/W RIW RIW R/W R/W R/IW R/IW
Reset 1 1 1 1 1 1 1 1

90h.7~0 P1: M 1 ¥4k
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SFR AOh Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
P2 P2.7 P2.6 P2.5 P2.4 P2.3 P2.2 P2.1 P2.0
RIW RIW RIW RIW RIW RIW RIW RIW RIW
Reset 1 1 1 1 1 1 1 1
AOh.1~0 P2: i [1 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
RIW RIW R/IW RIW RIW R/W R/W R/IW R/IW
Reset 1 1 1 1 1 1 1 1
BOh.7~0 P3: i [l 3
SFR 91h Bitl | Bit0
PORTIDX PORTIDX
RIW R/W
Reset 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|z, &1 5] (x) B PORTIDX & X
0000~1111: W% 7.1
A2h.3~0 PINMODO: Px.0 5|z, &1 5] (x) B PORTIDX & X
0000~1111: W% 7.1
SFR A3h Bit7 | Bit6 | Bit5 | Bit4 Bit3 | Bit2 | Bitl1 | BitO0
PINMOD32 PINMOD3 PINMOD?2
RIW RIW RIW
Reset 0 | o 0 | 1 0 | 0 | o0 | 1
A3h.7~4 PINMOD3: Px.3 5l iz, &ml1Z& 5] (x) H PORTIDX & X
0000~1111: W% 7.1
A3h.3~0 PINMOD2: Px.2 5|z, &l1Z 5] (x) H PORTIDX & X
0000~1111: W% 7.1
SFR A4h Bit7 | Bit6 | Bit5 | Bit4 Bit3 | Bit2 | Bitl1 | Bit0
PINMOD54 PINMOD5 PINMOD4
RIW RIW RIW
Reset 0 | o 0 | 1 0 | 0 | o0 | 1
A4h.7~4 PINMODS5: Px.5 5|z, &1 5] (x) H PORTIDX & X
0000~1111: W 7.1
A4h.3~0 PINMOD4: Px.4 5|z, w125 (x) B PORTIDX & X
0000~1111: W% 7.1
SFR A5h Bit7 | Bit6 | Bit5 | Bit4 Bit3 | Bit2 | Bitl1 | Bit0
PINMOD?76 PINMOD? PINMODS6
RIW RIW RIW
Reset 0 | o 0 | 1 0 | 0 | o0 | 1
A5h.7~4 PINMOD7: Px.7 Iz, &ml1Z& 5] (x) H PORTIDX & X
0000~1111: W 7.1
A5h.3~0 PINMODS6: Px.6 5|, &ml1Z& 5] (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| jlsiE i ififlife (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&E#EEfRfdigE (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 HmEmm s Mg
SFR D8h Bit 7 Bit 6
CLKCON | SCKTYPE | FCKTYPE
RIW RIW RIW
Reset 0 0
D8h.7 SCKTYPE: 12m#p21, %A1 HREE Her i x0 (SELFCK=1) i} 2%,
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 A 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), 73 LED Mz 5| I i 7 (£ 7.1)
10: #%&#% LED 1/9 5%t (COMO~3, SEGO0~4), 4 LED %5 I A=l 7 (L2 7.1)
11: #%# LED 1/10 5%tk (COMO0~3, SEGO0-~5), 7K LED A< 5] ¥ AR 7 (W% 7.1)

SFR B2h | | Bit 3 | |
LEDCON2 LEDMTEN
R/IW RIW
Reset | | 0 | I
B2h.3 LEDMTEN: LED shpes st i
0: LED sREmE e A
1: LED S4EMERLRAHRE, F44% LED AOCE] I iR 7 (03K 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. TR

Timer0, Timerl FI Timer2 ¥ B AARHER] 8051 FEA 1 E I % /THEES . MR TS0 12T 8051, %
O Timer0/1/2 {2 > R G20 BAROI ] A B0 . k2 id, 78 Em 2$pa0T, xeksg
if 2% DARE— A2 ARG Bh R E n E e il R, TO/TL1/T2 5] s Ak b Ak F 2 R4
I Bh DEZ e & T AHRIR . BR T briE 8051 2R 25 ZhRE, TOO 5| %t “Timer0 i B Bk LA 64”115
Z, 1M T20 5 “Timer2 #HFRLL 27 MBS . 42 SXT, Timer3 #% & & AN— AL it
PR

8.1 Timer0/1

TCON F1 TMOD T ¥ B e, I3 Timer0/1 (RIS AT MR P24, e 28/ S B B A7
TEAE TN 1K) 8 L 2747 a% (TLO, THO F1 TL1, TH1).

SYSCLK/2 —»( 0

Lo THO OVERFLOW
P3.4 (T0) —>»{1

T0O
CTON RUN _
CONTROL » Div64 —|Z|

TRO ___ 4 1
GATEO 4T

INTO (P3.2)

SYSCLK/2 —»( 0

—l%—» TL1 TH1
1

P35 (T1) —>]

Slow clock/16 —|

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

Timer0 and Timerl &5/

SFR 88h Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0

TCON TF1 TR1 TFO TRO IE1 Tl IEO ITO

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

88h.7 TF1: Timerl % Hbr&

e R/ 5 1 v B H/W R

Y CPU # [y gk N HR BT IR 25 A2 7 I H H/W i 2
88h.6 TR1: Timerl iZfr#h

0: Timerl {£1k

1: Timerl 1T
88h.5 TFO: Timer0 % b &

e B/ EES 0 v I B H/W B E

Y CPU # [y gk N HH BT IR 25 A2 7 I H 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 | GATE1L CTIN TMOD1 GATEO CTON TMODO
RIW RIW RIW RIW RIW RIW RIW
Reset 0 0 0 | 0 0 0 0 | 0
89h.7 GATE1: Timerl [ 1454z
0: 34 TR1 A7 BE RS Timerl {5
1: HAH INTL 50, TRL A2 g B Timerl g
89h.6 CTIN: Timerl THE#%/ € B 381 £ 07
0: EMEE, Timerd A% LA 2 A R G0 B 2 38
10 TS, Timerd MEGHEE T1 51BN FEus i 384 n
89h.5~4 TMOD1: Timerl #iz{ik#%
00: 8 fisE i 4%/t A% (THL) A1 5 A7 T4 A A (TLL)
01: 16 fir et 28/t $as
10: 8 iz H BhE e I &/ TH 8 (TLL), i IR THL S8k 2
11: Timerl {£1k
89h.3 GATEO: Timer0 | 1351
0: 4 TRO fir ¥ &I Timer0 i fE
1: HA M INTO 5] &, TRO £ 1 B Timero fifi &
89h.2 CTON: Timer0 T1-4#%/ & i 2k A1
0: EM K, Timer0 % LA 2 A RG0S i 12149
1: THEEE K, Timer0 FRGEE TO S1 MK N AT I 485 0
89h.1~0 TMODO: Timer0 ik %
00: 8 frsif#%/1H%#% (THO) A1 5 {7 Fil 43 #5i%% (TLO)
01: 16 i as/i1-4uas
10: 8 7 H B E & E &5/ 1H ##s (TLO) , Ji I A THO EE8 ke k.
11: TLO @&/ 8 il 48/ 11 4es. THO &> 8 hrwif a8/ 1145, M Timerl (1) TR1 Fl TFL £i7
SFR 8Ah Bit7 | Bité | Bits | Bit4 | Bit3 | Bit2 | Bitl | Bit0
TLO TLO
RIW RIW
Reset | 0o | o [ o [ o | o | o [ o [ o
8Ah.7~0  TLO: Timer0 3 (K 75
SFR 8Bh Bit7 | Bité | Bits | Bit4 | Bit3 | Bit2 | Bitl | Bit0
TL1 TL1
RIW RIW
Reset | o | o [ o [ o | o | o | o [ o
8Bh.7~0  TL1:Timerl 3 % 745
SFR 8Ch Bit7 | Bit6é | Bit5 | Bit4 | Bit3 | Bit2 | Bitl | Bit0
THO THO
RIW RIW
Reset | 0o | o [ o [ o | o | o | o [ o
8Ch.7~0  THO: Timer0 Hd& I¥) = 7
SFR 8Dh Bit7 | Bité | Bits | Bit4 | Bit3 | Bit2 | Bitl | Bit0
TH1 TH1
RIW RIW
Reset [ 0o [ o [ o [ o [ o | o [ o [ o
8Dh.7~0 THZ1:Timerl £ 1 &7

DS-TM52F1376_S 55

Rev 0.90, 2021/09/17




f

1“) —+-3E TM52F1376 #i#&H
SFR F8h Bit 1
AUX1 T1SEL
R/W R/W
Reset 0

F8h.1 TISEL: Timerl i1-##3#:0 (CTIN = 1) FANIEH
0: P3.5(T1) il (8051 #xifk)
1: 1Bi4PERLL 16 (SLOWCLK/16)

TE: SHIFZNFE6 #=HH K Timer0,/1 B EGERITESERNTE Z (5.6 -
E: A 2T 5T T00 7 il i i BT iFE A5 A
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8.2 Timer2

Timer2 i@t TCON2 FAFasAFAELE TL2 A1 TH2 [)5E i 8% /1H 508 2 (A & 7 W AIA7 % 7E RCAP2L
F1 RCAP2H [ Timer2 %,/ 4 #8217 2% I = AR 7270 R 45 il

TM52F1376 #i#&H

SYSCLK/2 —»| 0
P1.0 (T2) —>] TL?2 TH2 OVERFLOW
1 A A
Slow clock/16 —» TR2 v
CT2N 20
T2SEL EXEN2 —>» CAPTURE/RELOAD Div 2 —|Z|
T2EX (P1.1)——> CONTROL
A A
RCAP2L RCAP2H
Timer2 &5
SFR C8h Bit 7 Bit 6 Bit5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
T2CON TF2 EXF2 RCLK TCLK EXEN2 TR2 CT2N | CPRL2N
RIW RIW RIW RIW RIW RIW RIW RIW RIW
Reset 0 0 0 0 0 0 0 0
c8h.7 TF2: Timer2 % HibrE
e 2/ 2 T B H/W B, BRAE RCLK=1 8¢ TCLK=1. A7 hZiH S/W iE%.
C8h.6 EXF2: T2EX 5] | B br &
W EXEN2=1, SHFREEHGE H T2EX 51T T kAR 5 R # e B o 200020 S/W iEE.
c8h.5 RCLK: UART #2UC i b il f
0: #ixX 1 8% 3 MHEH Timerl % H 1 v 5 47 5% 1B INE h
1: s 1 B 3 WHd F Timer2 3 HE AR A BB AT 5 T 320 4o
csh.4 TCLK: UART JKi&ER P2 Hilfr
0: 50 1 8% 3 W8 Timerd % HEAE Jg B8 4735 11 R 325 B e
1: A% 1 B3 3 BHHEH Timer2 % 7 Ay 5 AT 0k 1 2 i b e
Cc8h.3 EXEN2: T2EX 5| H{tife
0: T2EX 5| 4k
1: T2EX 5|HfERE, W% RCLK=TCLK=0, &l T2EX 5|HIK FRFFEABEAE, X 5]k
C8h.2 TR2: Timer2 {74
0: Timer2 {%1k
1: Timer2 iz47
csh.1 CT2N: Timer2 i+58%/ 2 i) g8k B
0: EREEI, Timer2 FIEEE LA 2 /N RG0S B AR 48
1o THEEREE, Timer2 (GBURLE T2 51D T R 5800
C8h.0 CPRL2N: Timer2 fili#¢/ 5 &2 Hil{iz

0: EFM, R EXEN2=1 24 Timer2 % H 8k T2EX 51 _E K N RS BEAS ) B 5) E iR
1: #HER, W5 EXEN2=1 78 T2EX 51 F 1) B VR Bk A% 4 42
W RCLK=1 8¢ TCLK=1 i}, CPRL2N #%Z#%, Timer2 i H i 5 i 28 45 5 | 5 h 3

DS-TM52F1376_S 57 Rev 0.90, 2021/09/17



o

< -» 35X TMS52F1376 Hi% -+
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 | Bité | Bits | Bit4 | Bit3 | Bit2 | Bitl | Bit0
RCP2H RCP2H
RIW RIW
Reset 0 | 0 | 0 0 | 0 | 0 | 0 | 0

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

SFR CCh Bit7 | Bit6é | Bits | 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 | Bits5 | 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) ¥ ANk
0: P1.0(T2) it (8051 #xifk)
1: 12rH4PpRLL 16 (SLOWCLK/16)

E: JFiEZFE 6 F9H K Timer2 S ERERIE LR NI EZ 15
E: 2T EHT T20 G B B 1A
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8.3 Timer3

Z A Timer3 VB NI R8s, RIAE = b, e rs A — AN bR &AL (TF3) 24 R
L 32768, 16384, 8192, ... By 256 Hlik T TM3PSC 7. Timer3 [ £hisi e it 2h (SRC B SXT) 8¢
FRC/512., 4 495N SXT R & HAR [ sZif i 8 (RTC) Dfg.

SFR 94h Bit 6 | |
OPTION TM3CKS

RIW RIW

Reset 0 | |

94h.6 TM3CKS: Timer3H 41k £
0: Er4% (SXT/SRC)

1: FRC/512
SFR 95h Bit 0
INTFLG TF3
R/W R/W
Reset 0

95h.0 TF3: Timer3 dilfind
2 Timer3 23X TM3PSC ¥ & A HAT B H/W 1B E .
MR F AT BT AR S5 AE T I E B R
S/W AT LLE FEh % INTFLG &g iZtrE. (F2)

JE2: S/ B/LIEQ KR INTELG #a9knd, 1HE 1 BB FITACE.

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

EFh.5~3 TM3PSC: Timer3 i 2245 il ik #%
000: k% 2 3276815 I 4 J& #A
001: iy 21638418 I 4 J] 4
010: I 2819248 i 4 i 1]
011: Pk 240961 i 4 31
100: i 2R S 204818 s & 3
101: A S 102448 i B 31
110: H 2 251218 I b ) 3
111: w2 2 25612 I b )

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

F8h.6 CLRTM3: & &ELLER: Timer3, H/W 278 F—/ N4 A g it i &
2E FIESPE6 G Timer3 HI LRI AE SR 2% (=

8.4 TOO Rl T20 %y

% ] DION IS 28 4 B PR (YR T 51 Bl (CMOS 8iJFR) - T0O Al T20 KR LA
Timer0/Timer2 i {55 . TOO #IE A TimerO0 ¥ Bk LA 64, T20 P72 Timer2 i HBRLA 2. H
FUR] DL 2 I A [ 2h R R e i b R . o P3.4 B PL.O 5] IR R B O 11, Dl
t TOO #1 T20. HXREZIFAFEELE, ES WK 7.1,
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9. UARTSs
Zo i A ™A UART, 4358 UARTL A1 UART2.

TM52F1376 #i#&H

UART1 s& kxR 8051 42X 1. UART , UARTO f# /] SCON #1 SBUF f#] SFR. SCON &%l &7 17
2%, SBUF £EEZ 1728, HIE#5 N3] SBUF HT1&4, 1M SBUF iz, wI R
TR P B AN R IR 25 A7 o R SE BT

UART1 {# f§ SCON1 #1 SBUF1 [f] SFR. SCON1 2=l %547 %%, SBUFL iz fias. BUEWS
ANE| SBUF H T-&%n, 1 SBUF $itHUE, RIS HICEERE . Ballo B 0t Ak g B 2 77 4 42
SEAMALHT. UARTL SCFF UART [RERS3ThiE, (HASCHF ModeO F1 Mode2, A Timer2 F
HZE UART #5. AB—7J51, T UARTL, Af#f] SMOD &£, H2)8 A UARTL XUBEER

UARTL1 1 UART2 32 F A [ TXD 1 RXD 3| i . TXD F1 RXD A LA H #, iXkE—

K, FENH E3RAE T2 I R

SFR 87h Bit 7
PCON SMOD
R/W R/W
Reset 0
87h.7 SMOD: UART1L B4 4567

0: 2% UARTL X4 2zt for
1: f0¥F UARTL XU A R4 47

SFR 98h Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
SCON SMO SM1 SM2 REN TB8 RBS8 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 #4735 R E#Ar 0, 1

00: #iz0: 8 Ml arfrds, %Z%%:FSYSCLK/Z
01: = 1: 8 fif UARTL, ernlay

10: #3X 2: 947 UARTL, EH=Fsyscik /32 /64
11: #X 3: 9 /7 UARTL, J4FRAI28

98h.5 SM2: B 47 i AR SR A 2
SM2 it — 28 B AT SR AL G B LR iR . fEAEC 2 AT 3, Y SM2 i, wiifEs
RIS LB N 0, IRAE R IR &4, R 1 d, BRARE R b A pl i, %
WA 2=t . a0, SM2 Bk 0.
98h.4 REN: UART1 #UsfiifE
0: ZEibkzlk
1: Vg
98h.3 TB8: Kikfr 8, fERE 2 Fl 3 NAIEH JLAL
98h.2 RB8: #Ughr 8, X 2 A1 3 i s Sufs, Witk SM2 =0, s 145107
98h.1 Tl RiEFRRiRE
B H/W B 0 25 8 ML iRy, e AU Ik AL TR . il il S/W ik
98h.0 RI: Bl s &

o H/W BB AR 0 5 8 FLAYEE A, BRAE AR 2 b O BURE /. 8L S/W i

o
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SFR 99h Bit7 | Bit6é | Bit5 | Bit4 | Bit3 | Bit2 | Bitl | Bit0
SBUF SBUF

RIW RIW
Reset | - | - - 1 - ! - 7 - [ - [ -
9Nh.7~0  SBUF: UARTL KIEFIEICEHE . KikS N1ZAr B A FE I Az A7 B SR EUEE, (HER 122
S
SFR 8Eh Bit 7 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
SCON?2 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: #50 1: 817 UART2, JhrRn]4y
1: #R 3: 947 UART2, 4%GZAI4s
(UART2 A3 % 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 1A 3, R IR kB H/W 3T & E . 208 S/W HHTTERR .
8Eh.0 RI2: UART2 $2U  Wrbp &
TEREC 1 A3, R4S IEALPRAE S H/W & B . ZIH S/W JERR.
SFR 8Fh Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bitl | Bit0
SBUF2 SBUF2
RIW RIW
Reset | - [ - [ - [ - [ - [ - [ - T -
8Fh.7~0 SBUF2: UART2 KIEMIENEHE . KIkE NZAL B B F U Mz A7 B e s, (HER 122 s
AP
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: UART1 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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FsyscLk 278 RSB AR .

o i 0: (UART2 XD
P RF R =FsyscLk/2

o M 1, 3: WIRAHF Timerl H 2 &4 2
BRFR=(SMOD+1) X Fsyscii/(32x2x (256 — TH1))

o 131, 3: WIRMFH Time2 (UART1/UART2 &0
R Z=Timer2 overflow rate/16=Fsysc.k/(32x (65536 — RCP2H, RCP2L))

o 1ixl2: (UART2 EHD
ﬁtk\i‘f%: (SMOD+1) X FSYSCLK/64

JE: FiESpH 6 EHH K UART FB (SR S % (=
JE: AR E 8 EAIETimer2 401775 UART M #7H 1015 5
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10. PWMs

Zs i B =ANAL) 16 2 PWM #id PWMO, PWM1 il PWM2, PWMO~2 EA ALK 16 fi7
JA#. T LA PWMO AT H . PWM B] BAFE T PWM B8 A il LA 65536 15 25 LL 2 HE K 11
BRI . PWM B £ ] PLIEFE FRC X543 (FRC x 2) , FRC BY Fsyscix 1 A ERE o

PWM 7 TFHLN B 38 . B SFR PINMODXx LA PWM #ith . 4 PINMODX % & o=
11, %A E AN PWM, i1, PORTIDX =1, PIMOD76 = BBh, j PWM1 F1 PWM2 ¥4
H1%] P16 I P17, GEZE 77

16 47 & 31 (PWMOPRD) il (5 2% b (PWMOD) & A7 25 B R 7 WA E 7 W 45 M) . e i vl DLE ST
o], (R R ARIEIE R 8 Argeptdsviin], iU E 7 A IR e A2 i T i s . WEER
PVE B — i, A TEPAT O A LI 21 1S B ERT, A5 8 ALz ip X A HAH SR =1
AT . MmEZ, EEHFEH, BERFEN. BAEREGFEN, BaBicFET.

24 PWMOCLR &% & N 1 i, iER 455 PWMO, 751 PWMO £4E55HE4T. PWMO 45T
Him. PWMO (525 tha] L@ S N SFR PWMODH il PWMODL SREGAs . 434 16 7 35T $ie
516 fif PWMO 575 %7 %% {PWMODH, PWMODL} VLURECEF, PWMO i S mies S A 0k
“F. PWMO F & #] LLEE 5 N SFR PWMPRDH Al PWMPRDL K% & . 5 A PWM (575 Lk &
WA, AL EMRER A g X o . HIW B7E 24 510 45 i) 8 7E PWMO 7 Z i)
BRIXEAE . PWMO~2 4 —/MER R IBrrE, 788 B it 2= 4 — AN ilibr

PWMDH, PWMDL, PWMPRDH & PWMPRDL &y 16 f7#:/E, &L EF T KT B AFEE
IR, NiZasE fe & A rp BT AR UNTE 32 5 X 88 16 A7 27 A7 sy L8] & A= p BT o 1 o T Ay S0 I B8 2 A7
WM. WA S GRS AR, 16 A7 PWM B S SRS, @i R 7E TR F N 5T
W5, BRI SE s, DL T BRI AR 1R A

DATA BUS

< A A A >
8 8 8
) 4
8 8 TEMP |«
(8-bit) |« .
8 8
v
PWMOPRDH|PWMOPRDL| PWMODH | PWMODL
Buffer Buffer PWMIE
8 8 8 8 8 _L
PWMOIF 3
L~ PERIODH | PERIODL f==d o DUTYH DUTYL fer :é/t\i/inmerrum
Current PWMO PERIOD Current PWMO DUTY PWMOIE

PO[2]

B P0.2

PORTIDX=0
PINMOD2=1011b
Fsvscik 00 Q
FsvscLk 01 16-bit Base P1[5]
FRC 10 Counter s
FRC x 2 11 CLR "
P15
2
PWMOCKS PORTIDX=1
— PWMOCLR PINMOD5=1011b

PWMO 4514
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SFR Alh Bit5 | Bit4 Bit3 | Bit2 Bitl | Bit0
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: FRCx 2 (Ve > 3.0V)
Alh.3~2 PWMI1CKS: PWM1 4
00: Fsyscik
01: Fsyscik
10: FRC
11: FRCx2 (Vcc > 3.0V)
Alh.1~0 PWMOCKS: PWMO 4
00: Fsyscik
01: Fsyscik
10: FRC
11: FRCx2 (Vcc > 3.0V)
SFR A7h Bit 7 Bit 6 Bit 2 Bit 1 Bit 0
PWMCON2| PWM2IE | PWMLIE | PWMOIE PWM2CLR|PWM1CLR|PWMOCLR
R/W RIW R/W R/W R/W RIW R/W
Reset 0 0 0 0 0 0
A7h.7 PWM2IE: PWM2 ki fdifig
0: %H
1: oor (EE: PWMIE L41FEA 1, A REF=4 PWM Hi i)
A7h.6 PWMLIE: PWM1 Hrfifig
0: 2H
1: fo¥F (FEE: PWMIE “41FEA 1, A REF=4E PWM H i)
A7h.5 PWMOIE: PWMO H i fiifig
0: 2H
1: o (FEE: PWMIE S4UFER A 1, A REr=4E PWM H1KT)
A7h.2 PWM2CLR:
0: PWM2 [F#IiZIT
1: PWM2 #iEBRIEARFR
A7h.1 PWMICLR:
0: PWM1 IE#IBIT
1: PWML #iERRH IR RE
A7h.0 PWMOCLR:
0: PWMO IE#IZIT
1: PWMO #iERRH IR FF
SFR A9h Bit 7
INTE1 PWMIE
R/W R/W
Reset 0
A9h.7 PWMIE: PWMO~3 ki fiifiE
0: %%k PWMO~3 k7
1: ffifE PWMO~3 ik
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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 05k
1: SR b v g
86h.1 PWMI1IF: PWM1 bR
0: S/W 5 A 05k
1: SR b E
86h.0 PWMOIF: PWMO H ¥ i b
0: S/W 5 A 05k
1: SR i 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 545 tb i =i
HIfF: Y5 PWMODL, %&/J51 S PWMODH
BRI : 563 PWMODH, #RJ5 i PWMODL
SFR D2h Bit7 | Bité | 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 %% FL Ik 745
. 45 PWMODL, #&)51S PWMODH
BRI : 563 PWMODH, #RJ5 F i PWMODL
SFR D3h Bit7 | Bité | Bit5 | 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 PWMIDH: PWM1 /%5 L 3
BIffF: Y5 PWMIDL, )55 PWMI1DH
BRI Joist PWMADH, #&)5 FiE PWMI1DL
SFR D4h Bit7 | Bité | Bits | Bit4 | Bit3 Bit 2 Bit 1 Bit 0
PWM1DL PWM1DL
R/W R/W
Reset 0 | 0 | 0 | 0 |0 0 0 0
D4h.7~0 PWMI1DL: PWM1 (52 LUK 5
EIfF: Y65 PWMIDL, )55 PWM1DH
B Jois PWMADH, #R)5 FiE 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 |0 0 0 0
D5h.7~0 PWM2DH: PWM2 545 Lb i =

BIfF: &5 PWM2DL, 2R/5HE PWM2DH
BRI 253 PWM2DH, 4R )5 Fiz PWM2DL

DS-TM52F1376_S 65

Rev 0.90, 2021/09/17



o

t“) —+-3E TM52F1376 #iAs+
SFR D6h Bit7 | Bit6é | 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 %3 LA 771
HIFF: 45 PWM2DL, #R)5 1S5 PWM2DH
B : Soi PWM2DH, 2R 5 i PWM2DL
SFR D9h 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} 575
BIffF: 555 PWMOPRDL, #&)51 S 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
HIG: 45 PWMOPRDL, #&)57 5 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 PWM1PRDH: PWM1 J& {1
B 55 PWMIPRDL, #R)5F S PWMI1PRDH
BEF: 45 PWM1PRDH, #RJ5 Fi 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& K5
HIHE: 45 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  PWM2PRDH: PWM?2 J& #ii w5 5
B 555 PWM2PRDL, 4R)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 PWMZ2PRDL: PWM2 J& #ik515
HIFF: 55 PWM2PRDL, #A)5 5 PWM2PRDH
B Si PWM2PRDH, #R)5 i PWM2PRDL
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11. ADC

S HRAE T —A 12 £ ADC B4 T 24 MBI 2 B R 48, 1EHaras, MekAERE, 12
KRB VUGET 257w A L BUE 257795 . 18] ADC, 3% E ADCKS frik#&3&E ) ADC B4l
B, EUNT 1 MHz. 885, 1BE ADSOC 1758 ADC e, fERHsE o H/W K E 3hiE kR
B HHgE R G H/W KB E ADIF A7, 24 ADC Hl{EigE, 24— sl ADIF Azn] LLE 5
0 #ZA7ELS 1 & ADSOC /5% . bl N\ HLF AR FFE M Vss B Ve IITEREIA - ATRL LR PgAS
B R Ak £ ADC 1) Vger: Veer 2.5V, 3V 4V,

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

2

ADCKS
(94h.3~2)

A 4

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

ADO
AD1

A 4

| A

v v

Y

: I
oo | :
! .
AD10 [X}—>{ Analog M ! Amccessive 12 ADCDH (ABh.7-0)
VBG —»| Switch [ 1 OT'—’. PP —> ADCDL (AAh.7~4)
| ! ADC
AD12 [X}—> | 60 pF
: : : | g
: - : L Vrer
AD2[X}F—» | b e

Yy Voo —
Vee —» 00
25V —»| 01
5

$ 3V —» 10
ADCHS 4z —»| 11

(B6h.4~0)

2
ADCVREFS
(EFh.1~0)
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11.1 ADC &i&

12 fii ADC, —3:A4 24 AMEiE, ZrAl#EE N ADO~AD10, AD12~AD22, VBG #l 1/4Vcc. ADC
I TE @ AT 0 2 2% A8 IR BN 5 . LT OC £ B S 48 i ADCHS 27 A7 28455 1l o
T Rk 22 MEIEIN S, e N ADO~ADIL0 fl AD12~AD22. It4h, A AT
S L R B NS, VBG Al 1/4Vec. VBG J& 1.20V N 3 vE L . 24 ADC JBiE %k
P2 VBG I, VBG KA HZNE M. @it E SFR VBGEN = 1 152¢{fifE VBG KA 4%,
AT LIRS E A E K VBG B . 1 1/4Vee fe M Ve B BEA 7= A2 ) vk HLE o

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 VBG (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 Voo™
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11.2 ADC %53k (8]

At A2 ADC #4 HU R AT a5 BT 1] . 1% ADC My FE A ADC e, LLEE
AN Bh R AT AN R SR A AR B . BT S BE I B s L 75 2 50 /N ADC W B . 243 it
BZ4E o, H/W 2774 ADIF Filfrbrds, 39 12 17 A/D #5404t B n#3] ADCDH 1 ADCDL %1%
.

‘ 50 ADC Clock Cycles ‘

A
4

ADSOC
(F8h.4)

End of Conversion

|

ADIF > |
(95h.4) |
|

|

|
{ADCDH, ADCDL} _ /. ) ) . ) ) )
(ADN.7-0, AA.7-4) ADCD (n-1) | 000 bitl1 ) bit10) bitd § .. | bit3 | bit2 | bitl | bito ‘ ADCD (n)
|

< > >

| ‘ |

| Signal Sample and | Conversion Time |

| Hold | 24 ADC Clock Cycles |

SFR 94h | Bit3 | Bit2
OPTION ADCKS
RIW RIW
Reset | 0 | 0

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

SFR 95h Bit4

INTFLG ADIF
R/W R/W
Reset 0

95h.4 ADIF: ADC HifrkrE
FEAEE R H/W R E . S/W SN EFh 3| INTFLG 5% & ADSOC 7 kiE &% &

SFR AAh Bit7 | Bité | Bits | Bit4
ADCDL ADCDL

RIW R

Reset - | -1 - [ -

AAh.7~4 ADCDL: ADC ¥#fifii 3~0

K F/AN 2205 Bandgap L4721 # 7 (ADCHS #=01011b)
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SFR ABh Bit7 | Bit6 Bit4 | Bit3 | Bit2 | Bitl | Bit0
ADCDH ADCDH

RIW R
Reset - - - ! -1 -1 -1 -

ABh.7~0 ADCDH: ADC ¥4 11~4
SFR B6h Bit4 | Bit3 | Bit2 | Bitl | Bit0
ADCHS ADCHS

RIW RIW
Reset 1 | 1 | 1 | 1 | 1
B6h.4~0 ADCHS: ADC & % #

00000: ADO (P0.4)

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: VBG (N B S 25 W J)
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 (P FRFEHE FL R )

SFR EFh | | Bit 2 Bitl | Bit0
AUX3 VBGEN ADCVREFS
RIW RIW RIW
Reset | | 0 0 | 0

EFh.2 VBGEN: 5%l VBG A i #s A

0: VBG A ilids H 3l s FHAEEH .
1. 3] VBG KA AR NERT, EESEIEBEATEEH.
EFh.1~0 ADCVREFS: ADC %% Hi [k ik #
00: Vcc
01: 2.5V
10: 3V
11: 4V
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SFR F8h Bit 4
AUX1 ADSOC
R/W RIW
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

TM52F1376 S HF 1 S/W =il LCD Ik3h#%. FTA I 11O 5| HI# e 1 E v COM, H /7] LR E
W COM 5| jAT SEG 51 i, @it 15 4> Commons (COM) 1 15 /> Segments (SEG) UKz (fx
K225 fiff) LCD Thi# - P0.0~P0.7 1] i% & Jy COM00~COMO07.P1.0~P1.7 7] % & & COM10~COM17.
P2.0~P2.1 n] ¥ H A COM20~COM21. P3.0~P3.7 1] ¥ B & COM30~COM37. T4 5] Bl A ok 24
fit SEG. TM52F1376 [1) LCD IRz 28X AE BBl 1/2 Ml JE, 253 v B AN ) 5] I =t 15 Skik
W (ST o HKHEBIESS FHE.

veo
RpU =25KQ ?
. o No——X] Po.0
RPD =25 KQ ?
PORTIDX=0
_1_ PINMODO0=15

LCD COMOOfR [E B

R4 COM 5 Al - 1) 52 5= P it RO W] AT RS LCD iR, F 27 17—~ LCD Ml

PORTIDX 0

PINMODO 2 15 2 15 2

PINMOD1 2 15 2 15 2

PINMOD?2 2 15 2 15 2

PINMOD3 2 15 2 15 2

PO[3:0] 1111b 0000b

COMO0 (P0.0) 1/2 Ve

COMO1 (PO.1)

COMO2 (P0.2)

COMO3 (P0.3)

S/W ##i# LCD COMO00~03 ¥
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%

1/4 525, 1/2 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

2021/09/17
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13. LED #=#48/ K34

TM52F1376 B B AP IRENE L : LED IE ¥ (BiD) A1 LED fiffi PRI (Dot) o JHid A7 25T
B, CAFR SR M E R,

13.1 LED EExR#FA#ER

tbigfEgr LED $93, LED IE A0 AR R Z0E 51 B BE IR Bh 8 2 MR &= . 7R BbBEUT,
TM52F1376 #2417 £ % 10 A 5 1 (LEDCO~C3. LEDS0~S5) 3RIKzZh 48 MMEZE K LED Bitk, H
X 10 MR 5| S B P F R v B IK S LED. 4k, LED Fthl#s =40 8 BN [a) i ml sk
WP BT AR, il DUE % E LEDBRTM=0 f§i-= 5 S 1557 . N T #E5 COM 15 5481k,
&R LED [N %R, TM52F1376 (1) LED SEG {55 A JLIX I ] . 7EFEIX AT [a] N, SEG 5| BHKs f th 4
FAESNES, WAL S . B LED IF 3N, FEXE LEDEN=1 FIAIN 1)
U 7 SRk (WA 7 1), B HIW B2 Bl s RS ersd g
LEDHOLD #2313 2115 Th ik .

LEDHOLD LEDBRTM

B1h.3 B2h.7
( l ) ( l ) LRAM
2
LEDEN (B1h.7~6) 43_» 4—,
LEDBRIT (B1h.2~0) ASF» LED Control 5 LEDCO (P0.0)
LEDBRITL (B2h.2~0) e Logic > COMMON | L EDC1 (PO.1)
ontro
LEDBRIT2 (B2h.6~4) A‘Q’r» Logic [—> LEDC2(P0.2)
- L » LEDC3 (P0.3)
/64
LED [0 ] 00 ——» LEDSO (P3.5)
FRC— Clock > 01 L » LEDSI (P3.6)
STPFCK—) Divider H16», ﬂ SEc%mE;TT L » LEDS2 (P3.7)
(D8h.3) 8, Logic [—> LEDS3(P3.4)
) > LEDS4 (P2.0)
> LEDS5 (P2.1)
LEDPSC
(B1h.5~4)
LEDEN | [zt o B % oIl SR
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)

Rev 0.90, 2021/09/17

DS-TM52F1376_S

74



o

c.“) —+3iE TM52F1376 A%
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+|COMO0-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+|SEGA4-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 ERFAKEAIT N LRAM B REER
LEDCO . — e e,
LEDC1 . . —e » * . . . * *— .
3 b: 1 ] 3 3 L L L q < <
LEDC2 . . . . . TS . . . . .
p D_ ) p p p L L L q _1 <
LEDC3 . . . . . . . . * . .
y b ) J > > < < < q < 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 /= /ZH/ LEDBRIT1 (B2h.2~0) £/,
LED /33, 35, 37, 39 /7= /% H/ LEDBRIT2 (B2h.6~4) /£ #/.
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l,

COM3
0
SEG3

0

0|0
l,

0
SEG2

Com2

0|0
I,

0
SEG1

ComM1

1|0
I,

0
SEGO

COMO

MR EH: 4COM x 4SEG (1/8 525 H)

SN g2 gN g gN g gn g 8y g g2 8N g
ST> ST> ST> S>> >t > > > I>
Lo I I I ﬁu | NI
Lo A A B L A
L Y A A I A
S ] A I !
il s DS B A b
«s A R A b
e
N A A
mlmiomm:mo:m m
i S 1 1 1 1 1 1 1 1 1 1 1
(5] 1 1 1 1 1 1 1 1 1 1 1
£ e‘--mmM--r--r- SIS e TN NS N DO S L
SA. ] EEE b
REEC] IFIR A S L I P
1 1 1 1 1 1 1 1 1 1 1 1
(9)] | | | | | | [ | | | |
= R R R
' 1 1 1 1 1 1 1 1 1 1
b b ] A b
G 1 1 1 1 1 1 1 1 1 1 1
wi=h o] S B b
vy A b
X3 o NN Y SN o OIS N SO USNSOU [
Aol b T b
>0 I R B - P
«mm AN IR I Lo b
O N A e =
2_ 1 1 1 1 1 1 1 1 1
sl o b !
o «wm o R !
[] ] ] ] ] ] ] ] | 1 1
m + L T -.“---.M_--“.:---::-:- T
T A D b
o 2 IR A A !
O A T . !
0_ 1 1 1 1 1 1 1 1 1
s! A DA I I b
1 1 1 1 1 1 1 1 1 1
«mm 3 T A b
_—— e P Lo L _J__L__1 do_a
i _l“ R P
=) I A N B b

comz2 2

o Jufi:

2021/09/17

Rev 0.90,

: LEDPSC = FRC/32
=6

; LED duty = 1/8
; Brightness

; LEDRAMO
; C800h = FFh

DPTR,#0C800h

A#OFFh
LEDCON,#056h

@DPTR, A

MOV
MOV
MOVX
MOV
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13.2 LED msEFERE

W E 2 74 LEDMTEN=1, ¥ n]j5H LED s pEmi=t. AR 151 2t BN 7 (0L
771 o LED BRSNS LEDO~LEDS 5|, % nJiCE 8 * 8 =64 4~ LED &Sit47 K50, X
N LED SFEALE W FEFTR. 1M LRAM H R R A B2 U2 X B k) LED SRRES (1%
TNEEE, 0 BoRA AR B W E HSNKOEN, LEDO~ LEDS 5| I AT a2t 43465 i IR #E Ha i Bk 5 LED.
LED (55 A] LAl LCDBRIT2 W& . % & N 111b i, =& . s, LEDBRITM H T E
SRR SIMEAL. 24 LEDBRITM=0 B, W] DASRAS A7) BRI . 24 LEDBRITM=1 i}, #JLL
SRS E AP R . LED SRR SEG 15 5 WA S JEIX N A), 840 it i LED HIIN KR,
JrRrl B ¥ B LEDHOLD R4t g {5 ohit.

%Ad':_" Bit7 | Bitée | Bit5 | Bit4 | Bit3 | Bit2 | Bitl | Bit0
C800h 7 6 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 32
C805h a7 46 45 a2 13 22 a1 20
C806h 55 54 53 52 51 50 29 18
C807h 63 62 61 60 59 58 57 56

LED MR LRAM BREER

LREEEE

° ° ° ° LED1

1

LED2

w

LED3

s
©

puiualualialiali-nlvals
e | [ T e [ ] e
RlESIESIICRICRICRICE
R | [ R R
R R
R R e
e e R R
R R R

7

L4

LED4

LED5

2
vl

4

L 4

LED6

@
o

LED7

oY
R

& LED8

LED 8*8 riEFEX MR R I

JE: LED £+ 0~63 f9=/% /1 LEDBRIT2 (B2h.6~4) 1/
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SFR Blh Bit7 | Bit6 Bit5 | Bit4 Bit 3 Bit2 | Bitl1 | 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 ZEKS LEDAH G 5 i B A7 (WFK7.1)
10: LEDEF1/95 %%t (4COM x 5SEG) , i ZL LEDAR G 5| I B o7 (WL3R7.D)
11: LED#E$1/10 575k (4COM x 6SEG) , 75 ZH LEDAH G 5|l B o7 (WLER7.1)
B1h.5~4 LEDPSC: LED Hf&h#isZ ik
00: LEDH#0iEFEFRCERLA64
01: LEDH#FiEFEFRCERLA32
10: LEDHJ#i#FRCFRLL16
11: LEDHf %P iEFEFRCERLAS
B1h.3 LEDHOLD: LED #/{&IhfE
0: B LLZ TLED
1: ¥{=LEDHHE, A G LEDS| RS NHI-Z
B1h.2~0 LEDBRIT:
LED IExHMEA: LED 143 fi 0~31, 40~47 S REdk+%
000: 0 2 (FH%)
111: 7 9 (e
SFR B2h Bit 7 Bit6 | Bit5 | Bit4 Bit 3 Bit2 | Bitl | Bit0
LEDCON2 |LEDBRITM LEDBRIT2 LEDMTEN LEDBRIT1
RIW RIW RIW RIW RIW
Reet [ o | 1 | 1+ [ 1 | o [ 1 | 1 | 1
B2h.7 LEDBRITM: LED /it £
0: #5)5E FERE
1: 7 TR AR
B2h.6~4 LEDBRIT2:
LED IFEx##:: LED 1% 55 33, 35, 37, 39 F=Eik#t
LED SR LED 183% & 0~63 =ik
000: 0 %% (F:H%)
111: 7 2% (Ie5%)
B2h.3 LEDMTEN: /S0 pfAR 01 e
0: LED s R A
1: LED AsEpERfhE, 20 LED MG ik E A 7 (WE 7.D)
B2h.2~0 LEDBRITI:
LED IE/xHAME: LED 4% 5 32, 34, 36, 38 sufifik$f
000: 0 %% (HH%)
111: 7 2 ()
SFR D8h Bit 3 |
CLKCON STPFCK
RIW RIW
Reset 0 |
D8h.3 STPFCK: BN 1, fE1LHREER AT B 1880 /25 A 20 L 7T

(£ 12 PR A 2522

iz H g
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14. ERTLRBEHAS (CRC)

BEAS P SO 16 RERVRFRTLA R AL, GEEFTUARS (CRC) HHLMIER—FhH BRI A TR
Sk, T RIS S R R M ER I . CRC MR 8 RIS ER I N, JF
P2 16 it AR BRI H R Bk

CRCIN 8
(F3h7-0) 5> CRC-16 | 1 _ CRCDL(F1n.7~0)
Ly Unit > CRCDH (F2h.7~0)
CRC &

CRC 4 i #s it T 5T CRC-16-1BM £ 1z [¥] 16 {7 CRC 45 R it . fFiX4 CRC A dsd, H
H—N2I W) v THTEE TR, BA SR AT 2 5101 16 2 CRC 115 . X CRCIN &F
TELR BRI, B 82 1%/t CRCDH Ml CRCDL {72 BT — CRC {44,
XK T MCU 184 E kit 4.

IBM HJ CRC-16 2T FE R (Modbus) : X + X1 4+X2+1

SFR F1h Bit7 | Bité | 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 & f%iE iz 15~8

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

w w

Reset I I | l | | l

F3h.7~0 CRCIN: CRC % A\BURE 2 1775
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15, FRILARAERIE AR

20 B AL SR AR AR IE A BAA LU ThRe

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 fr¥fE, #aT L@ MUL AB 1 DIV AB #8420 04T . X T 16 £/ 32 fir
e Rkia s, IBEHAMI SFR EXA/EXA2/EXA3/EXB. %1 8 frdfeidds/fRid:ss e, 1
{# SFR fif MULDIV16 =0 #1 DIV2 = 0.

X T 16 Rk AR A, SREFITRAUIT o 16 ALafeiiad 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 -

XHF 16 FLPRIESIRIEBRAL BREL 7, REWT.

16 N7RRZLAs T 2 16 A RGUN B IRIAAT -

% 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

XtF 32 fi+16 Fs SRR g, BRAL m, REUEO SR . 32 A7 ERiGE T B 32 ARG B

JE SR HAT

%M SFR bit MULDIV16=1 and DIV32=1

5373 FH3 FHi2 FHl FH0

BAGE EXA3 EXA2 EXA A
G - - EXB B
& A EXA EXA2 EXA3
R - - B EXB
oV K% EXB=B =0
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SFR CEh Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bitl1 | Bit0
EXA2 EXA2
RIW RIW RIW RIW RIW RIW RIW RIW RIW
Reset 0 0 0 0 0 0 0 0

CEh.7~-0 EXA2: ¥ &% 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: ¥ &% 3

SFR E6h Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bitl | Bit0
EXA EXA
RIW RIW RIW RIW RIW RIW RIW RIW RIW
Reset 0 0 0 0 0 0 0 0

E6h.7~0 EXA: ¥ ZE NS

SFR E7h Bit7 | Bité | Bit5 | Bit4 | Bit3 | Bit2 | Bitl1 | Bit0
EXB EXB
RIW RIW RIW RIW RIW RIW RIW RIW RIW
Reset 0 0 0 0 0 0 0 0

E7h.7~0 EXB: #77t B & {75

SFR F7h | Bit 3 | Bit 0
AUX2 DIV32 MULDIV16
RIW RIW RIW
Reset 0 | 0

F7h.3 DIV32: ({Y{F MULDVI16 = 1 A %%)
0: 464 DIV /E4 16/16 fiRikia &
1: 84 DIV 1EH 32/16 fikrikia 5
F7h.0 MULDIV16:
0: ¥4 MUL/DIV Jy8*8, 8/8 #fF
1: #4 MUL/DIV 4 16 * 16, 16/16 &% 32/16 #:{E

ARITHMETIC
Mnemonic Description byte | cycle | opcode
MUL AB Multiply A by B 1 8/16 Ad
DIV AB Divide A by B 1 8/16/32 84
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16. E 1 #EO

+ 1C EOAHEER:

— IR S ML IE R M A2 5 N\ MIDAT FH X B MISTART. £ MISTART WE 2 &, K%
7 S NHERT—R 5 AL B ML 2545 BLE] MIF 4 1w, AREIERTT | Ay ik, FH
R R MIIF 5 AN H3E 2] MIDAT DUFGRSE — IR BdR AL . 24 MIF 34508 1), REREdE £
FIMHLTER . F Al LR B ANEGES] MIDAT LUK ITFEE T — IR EIEE BRI ML, % E MISTOP
PLTE AL 161 5

TEEAR AL IR, MISTART iR FEN 1o FREREEIR L/ B G, BE MISTOP LLSERK
/B . FEEE TR BN 1PC AR B 2 BT, MISTART RARER A 0, HZE45H) A KT SCL
N4 5 A4 AT HET 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

xE I IEERE:

(1) ¥ MHLHBIEFN 5 747 5 N MIDAT

(2) i5F% MISTOP F:i% & MISTART LUHZ) 12T 1%

(3) %5 MIIF %4y 1 i G P 2R K b i), T BR MIIF

(4) FEHlE 5 N MIDAT LUFEE T — &4 (MISTART 2L ZU0R+F 4 1)

(5) &¢E] MIIF ¥4y 1 G I R A b br), B MIIF, fE34 (4)~ (B) #EAT R — A4
(6) iEkE MISTART, #&E MISTOP LU 1L 1T 14

I>1sCL |
| |
MISTART |
| |
| |
MISTOP‘l —

AT M T I T e T e Y e

MoaT A0 [ [T T TTTTT T [TTTTITT el TTTTTTT]

MIIF 1 ] ]

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

ERIENFF
JE: BFFFE T —131°C ik 2 B, MISTART W iZR#F0 [ SCL R # .
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12C 8 OFEBER:

— IR S ML LR DT M A2 5 N MIDAT H1x B MISTART. 7 MISTART WEZ 5, KKIET
AL HHE R —A7 J5 L B ML 24 MINF 4008 1, ARERMAEFT B e ili. F P BiTE Bk
MIF J32H. MIDAT DAJFUA 55— ke (Ui R s e i, N EFR A MIDAT) .
2 MINF #4801, ARG MWL i e k. P mT BAEEEL MIDAT DAS B ds, 1l
£ [FI IFAE T — 3. B MISTOP LL5e izl =K.

TER PRI, MISTART DAIRFEA 1o IR ik /e 5, % E MISTOP DLFE K
/B . FEEE TR BN 1PC AR B Z BT, MISTART RARER A 0, HZ545H) A KT SCL
N4 5 A4 AT HET T — 4B . SCL I al it MICR #4718 % .,

1

Slave address [ R ] A | Data | A | Data I A J_P_|
Data Transferred

(n bytes + acknowledge)

A master reads a slave immediately after the first byte

|____| From master to slave A: acknowledge

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

x 1T HRRE:

(1) ¥ AHLHEBREFNT5 7147 5 N MIDAT

(2) 7&K MISTOP Ji%X & MISTART LLEF) I 1&4

(3) 5FF| MUF B4y 1 I (R4 ] 2R ), 15 ER MITF

(4) 2B MIDAT LA A 58— et (BBt ok se sz sl . B EFR A/ MIDAT)
(5) 23] MINF B4y 1 (R F P 2R R ik, i kR MIIF

(6) BEHL MIDAT LIS EHICEARE, 73 (5)~ (6) #EAT T — kK

(7) #E MISTOP LUEIL 12T 144

| >1sCL |
| |
MISTART |
| |
| |
MISTOP*l .

MoaT At [ [T T T[] [TTTTTTT 2 TTTTTTTI] AB

MIIF 1 1 1

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

Ex:1dn g

DS-TM52F1376_S 83 Rev 0.90, 2021/09/17




o

1“) i TM52F1376 #i#&+
2, Px.n o
I°C ZhaE 5! PINMODXX| ¢ B BIR ZS
) 0000 X | OFsfD
I"C Master SCL *x10 X |5 (CMOS i)
12C Master/Slaver SDA 0000 1 HIE (ERD

x 1T 5 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 s
0: %
1. ffgE

E1h.6 MIACKO: 4 I1°C Y ia i, 1 12C a2k k% ACK
0: ACK | MHL
1: NACK | \HL
E1h.5 MIIF: % 1°C &
3 2C RIEEBEI AT SRR, H/W BRSNS R %A
Elh.4 MIACKI: 43 I°C fE#it, ACK KH I1°C Ak (R
0: iz ACK
1: Y& F] NACK
E1h.3 MISTART: = I°C &z
1: B3 1°C MskiLim
E1h.2 MISTOP: I I1C 5 1kA4
1: RIEFILESMEL 1°C B
E1h.1~0 MICR: = I°C N &Rkt
00: Fsys/4 (filtr, 1R Fsys=16MHz, I°C 4§y 4 MHz)
01: Fsys/16 (Blll, Wi Fsys=16MHz, 1°C %l 1 MHz)
10: Fsys/64 (flln, 4 Fsys=16MHz, 1°C 4l 250 KHz)
11: Fsys/256 (fsilty1, % Fsys=16MHz, 1°C i %y 62.5 KHz)
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SFR E2h Bit7 | Bité | Bit5 | Bit4 | Bit3 | Bit2 | Bitl | Bit0
MIDAT MIDAT
R/W R/W R/W RIW RIW RIW R/W RIW R/W
Reset 0 0 0 0 0 0 0 0
E2h.7~0 MIDAT: ¥ I°C HE ML 5 7o
(5): EFEEGZ GRE L& 0T, 5 NZF AR 1 1°C B itE
(BE) : FEIFURSME 2 JE Vs 1L 26 2 B, SEHUZ A7 A KA 1°C 2R iU
SFR EAh Bit 7
SICON MIIE
R/W RIW
Reset 0
EAh.7 MIIE: I1°C Eiiffifg
0: %&
1: ffifE
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17. \HL 1ZC O

O BRI R ML 12 422 B . KL 12C B FR VRFE B Bh 4 F 2 G B el — AN B A
FAIBEE . 7EBI DATAL 2 B, 157E= RCDIF W4k 0. 7F DATAL #5222 J5, RCDIF
B 1, 3F HEARYE P ias sk &k Hod . A )R] DUGE F [R5 [ RCDAF, 4R 5 FR k2R
T~—/> DATALl. FHF AT RCD1IF 5 N 0 Ki&Rx RCD1F. DATA2 1 RCD2F 1igf7 /i 5
DATAL f1 RCD1 #H[H]. DATAL 5t DATA2 F:UR5E i Ja, 340 M 58T A sh A& f bl DAEH T~ —
/™ DATAL 1 DATA2.

I S I Slave address I W | A | Datal | A | P ]

Slave I°C Receive Byte protocol

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

Slave I°C Receive Two Byte protocol

E] From master to slave A: acknowledge

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

SCL

AT M B R e 1 s B e B e R

RCDlFX—)i\ i—! i

RCD2FX4§_>i | i—li
CLR_RCDIF i_L i_[

T h--

|

|

T
CLR_RCD2F ['l

1
|
|
|
1
|
|
|
T
|
1
|
SIRCD1 X ¥ 230
1

I
I
|
T
I
1l
|
|
T
|
|
SITXRCD2 X X B6H

MBS P
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ZU B AE DL WIS 12C 2 ARSI AN 12C BB VR AE JE B 55 A 2 G R OR IR — A 15 3
o FEROREIR AT, VHER TXDF 42004 0. fEHE KIZTEMZ )G, TXDF #84oh 1, RS
FIP BV RO W F P AT USRI L5 B TXDF, AR5 FRfed ™ — M 4diE . Il DLt
TXDF 5\ 0 Ki5kR TXDF. SRRALIATERG, 4% m B HE 8 Sh &4 ol L& —E 4 .

IS Slave address R A Data A PI

Slave I°C Transmit protocol

D From master to slave A: acknowledge

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

SCL
|
SDA ,—I |_| ,_| ,—| ,_| : |_|
| !
TXDF |
! !
|
CLR_TXDF [
SITXRCD2 3( 43H
MR IERT 7
°C TifEal |PINMODxx| o X" Bl RS
& SFR data =
I’C M SCL 0x01 1 LN ER D)
I’C /M SDA 0000 1 Bk (ERD
M1 H 5] R B
SFR A%h Bit 6
INTE1 I2CE
R/W R/W
Reset 0
A9h.6 12CE: 1 Jiirfdifie
0: ZXH] 12C ik
1: ffifg 12C thlkr
SFR E9h Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bit1l Bit 0
SIADR SA SIEN
R/IW RIW RIW RIW RIW RIW RIW RIW RIW
Reset 0 1 1 0 0 1 0 0

E9h.7~1 SA: MWHLHHECH 12C Hbhk
E9h.0 SIEN: MWL IZC fifigE

0: #H

1: ffifE
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SFR EAh Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
SICON TXDIE | RCD2IE | RCDL1IE TXDF RCD2F | RCDIF
RIW RIW RIW RIW RIW RIW R/W
Reset 0 0 0 1 0 0
EAh.6 TXDIE: MWL 12 ki 58 il h ki i
0: ZH
1: ffige
EAh.5 RCD2IE: MHL 12C DATA2 (SITXRCD2) U 58 i W fdi g
0: ZH
1: fifife
EAh.4 RCD1IE: MWHL IZDATAL (SIRCD1) it 58 i i e
0: ZH
1: fifife

EAh.2 TXDF: MAHL 12C A&40 58 il H W bs &

ML 12T FE 4 e i iR S, 5 015k
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 12ZC DATAL (SITXRCD1) #Wsea 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: MHL IZC H a5 f74% 1 (DATAL)

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

ECh.7-0  SITXRCD2: ML 12C ik MBI 7 47
()« MWL 1 Bl & 748 2 (DATA2)
(5): MWL Bttt s 748 (TXD)
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18. FEZR 1 E 28 (ICE) #3X

WA AT DOSCRE LA A, B ICE i, A R AR P3.0 A P3.1 5 SRS tenx LA
EV BB, SrAb2 AT B AN R GE, 1T i S SO R H b e o (HZ ICE R AT — 2[R,
N HR.

B LA T RORIRE
WA P3.0 F P3.1 5] Bl AE S NAR 20 R TAE
Tenx EV i 5 F T FE A7 28 1) - ik 25 1/) 2D00h~2FFFh #1 0033h~003Ah. (Kit, Fi /1 fE

1.
2.
3.

Fp ek Vs A 3% 2845 ]

TR T-Link 145 5 BT ¢ -

Target System PCB

F1376

VSS
(P0.1) P3.1
(P0.0) P3.0

VCC

. P3.0 #1 P3.1 5| j{Im] L& #: 9 PO.0 AT PO.1,
. Vop HLFHI T-Link #E 2 )

0000h

006Fh
0070h

2CFFh
2D00h

2FFFh
3000h

3FEFh
3FFOh
3FF1lh
3FF2h

3FFAh
3FFBh
3FFDh
3FFFh

VSS

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

VCC

Reset / Interrupt Vector

User Code area

ICE mode reserve area

User Code or IAP area

CRC16L

CRC16H

tenx reserve area

CFGBG

CFGWL (FRC)

CFGWH

TM52F1376

USB
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SFR & CFGW %

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

82h |0000-0000f DPL DPL

83h |0000-0000f DPH DPH

85h [xxxx-0000| INTPORT - - - - P3IF P2IF P1IF POIF
86h [xxxx-x000| INTPWM - - - - - PWM2IF | PWMI1IF | PWMOIF
87h [0xxx-0000, PCON SMOD - - - GF1 GFO PD IDL
88h |0000-0000f TCON TF1 TR1 TFO TRO IE1 IT1 IEO ITO
89h (0000-0000, TMOD GATE1 CTIN TMOD1 GATEO CTON TMODO
8Ah|0000-0000f 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 TI2 | RI2
8Fh [xxxx-xxxx| SBUF2 SBUF2

90h [1111-1111 P1 P17 P1.6 P15 P1.4 P13 P1.2 P1.1 | P1.0
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 PINGIF PIN5IF PIN4IF PIN3IF PIN2IF PIN1IF 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|0000-0011] P2 P2.7 P2.6 P25 | P24 P23 [ P22 P21 | P20
A1h [xx10-1010| PWMCON - - PWM2CKS PWM1CKS PWMOCKS
A2h (0001-0001|/PINMOD10 PINMOD1 PINMODO
A3h|0001-0001|PINMOD32 PINMOD3 PINMOD2

A4h |0001-0001{PINMOD54 PINMOD5 PINMOD4

A5h [0001-0001/PINMOD76 PINMOD7 PINMOD6

A6h [0000-0000] PINMOD | HSNK2EN | HSNK1EN [HSNKOEN| I12CPS UART2PS UARTPS
A7h [x000-x000PWMCON?2, - PWM2IE | PWMLIE | PWMOIE - PWM2CLR PWM1CLR| PWMOCLR
A8h |0x00-0000 IE EA - ET2 ES ET1 EX1 ETO EX0
A9h |000x-0000] INTE1 PWMIE I2CE 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 |LEDBRTM LEDBRIT2 LEDMTEN LEDBRIT1

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
BAh|000x-0000]  IP1 PPWM PI2C PS2 - PADI PLVD PPC PT3
BBh|000x-0000| IP1H PPWMH PI2CH PS2H - PADIH PLVDH PPCH PT3H
BFh |0xxx-0000] 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 | Bit 7 Bit 6 Bit 5 Bit 4 Bit3 | Bit2 | Bit1 | 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 XRSTEN LVRE - -
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Adr SFR Bit#| Bit Name | R/W | Rst Description
80h PO 7~0 PO R/W | 00h |Port0 has no pin out, so PO is used as general purpose register
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 0 to clear int flag
2 PWM2IF | R/'W | 0 |PWM2 Interrupt Flag. 1: interrupt asserted, write O to clear int flag
86h | INTPWM | 1 PWMIIF | R/W | 0 [PWM1 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 GF0 RIW 0 |General purpose flag bit
1 PD R/W 0 [Power down control bit, set 1 to enter STOP mode
0 IDL R/W | 0 |ldle control bit, set 1 to enter IDLE mode
Timerl overflow flag
7 TF1 RW | 0 Set by H/W when Timer/Counter 1 overflows. Cleared by H/W
when CPU vectors into the interrupt service routine.
6 TR1 R/W 0 |Timerl run control. 1: timer runs; O: timer stops
Timer0 overflow flag
5 TFO RW | 0 Set by H/W when Timer/Counter 0 overflows. Cleared by H/W
when CPU vectors into the interrupt service routine.
4 TRO R/W 0 |TimerO run control. 1:timer runs; O:timer stops
External Interrupt 1 (INT1 pin) edge flag
8sh TCON 3 IE1 R/W 0 Set by H/W when an INT1 pin falling edge is detected. Cleared by
H/W when CPU vectors into the interrupt service routine.
External Interrupt 1 control bit
2 IT1 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 RIW 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 RIW 0 0: Timer mode, Timerl data increases at 2 System clock cycle rate
1: Counter mode, Timerl 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

R/IW

FFh

Portl data

91h

PORTIDX

1-0

PORTIDX

R/W

00

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

94h

OPTION

TM3CKS

R/W

Timer3 Clock Source Select.
0: SLOW clock (SXT/SRC)
1: FRC/512

WDTPSC

R/W

00

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

R/W

Port0~Port3 Pin change interrupt flag
Set by H/W when Port0~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~PIN7F 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.

DS-TM52F1376_S

93 Rev 0.90, 2021/09/17



TM52F1376 #i#&H

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

RIW

Px.3 pin change interrupt flag,
Write O 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

R/IW

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

R/W

Receive Interrupt flag
Set by H/W at the end of the eighth bit in Mode O, 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

00h

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| P1MOD3 | 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 | 150_1111: see table 7.1

A3h | PINMOD32

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

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

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

7=4| PINMODS | RIW 1 0001 | 1,3)_1111: see table 7.1

Adh | PINMODS54 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 2 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 2 High-sink enable

I2C Pin Select
4 12CPS R/W 0 0: SCL/SDA =P0.0/P0.1

Agh | 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 | RWW | O 0: PWM2 is running
1: PWM2 is cleared and held

PWML1 clear enable
1 | PWMICLR | RIW 0 0: PWML1 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
2 EX1 RIW 0 Set 1_t9 enable external INT1 pin Interrupt & Stop mode wake up
capability
1 ETO RIW 0 |[Set1toenable TimerO Interrupt
0 EX0 RIW 0 Set 1_t9 enable external INTO pin Interrupt & Stop mode wake up
capability
7 PWMIE R/W | 0 |Set1toenable PWMO~PWM?2 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 BiD matrix mode enable and duty select

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

111: Level 7 (Brightest)

LEDMTEN

RIW

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

2~0

LEDBRIT1

RIW

111

BiD matrix 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: ADS (P1.1)
00110: AD6 (P1.2)
00111: AD7 (P1.3)
01000: AD8 (P1.4)
01001: AD9 (P1.5)
01010: AD10 (P1.6)
01011: VBG (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 Ve

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

PTIH

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

12C 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

OFRPINIWIUOO|N[(OIRPINIW|IA|lOO(FRLIND|W|A~|OT

PT3

R/W

O|O|O|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#| BitName | R/W | Rst Description

7 PPWMH | RIW 0 |PWM Interrupt Priority High bit

6 PI2CH RIW 0 [I12C Interrupt Priority High bit

5 PS2H R/W 0 |[Serial Port (UARTZ2) interrupt priority high bit
BBh IP1H 3 PADIH R/IW 0 |ADC Interrupt Priority High bit

2 PLVDH RIW 0 |LVD Interrupt Priority High bit

1 PPCH R/W 0 |Port0O~Port3 pin change Interrupt Priority High bit

0 PT3H RIW 0 |Timer3 Interrupt Priority High bit

Low Voltage Detect function select (Auto disable in Idle/Stop mode)
7 LVDPD RIW 0 0: enable LVD
1: disable LVD

6 LVDO R - |Low Voltage Detect output

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

BFh | LVDS 0101: Set LVD at 2.75V

0110: Set LVD at 2.89V

3~0 LVDS R/W 0 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

Timer2 overflow flag
7 TF2 R/W 0 Set by H/W when Timer/Counter 2 overflows unless RCLK=1 or
TCLK=1. This bit must be cleared by S/W.

T2EX interrupt pin falling edge flag
6 EXF2 RIW 0 Set when a capture or a reload is caused by a negative transition on
T2EX pin if EXEN2=1. This bit must be cleared by S/W.

UART receive clock control bit
5 RCLK R/W 0 0: Use Timerl overflow as receive clock for serial port in mode 1 or 3
1: Use Timer2 overflow as receive clock for serial port in mode 1 or 3

UART transmit clock control bit
4 TCLK RW | 0 0: Use Timerl overflow as transmit clock for serial port in mode 1 or 3
1: Use Timer2 overflow as transmit clock for serial port in mode 1 or 3

T2EX pin enable

0: T2EX pin disable
C8h T2CON 3 EXEN2 RIW 0 1: T2EX pin enable, it cause a capture or reload when a negative

transition on T2EX pin is detected if RCLK=TCLK=0

Timer2 run control

2 TR2 RIW 0 0:timer stops
1:timer runs
Timer2 Counter/Timer select bit
1 CT2N RIW 0 0: Timer mode, Timer2 data increases at 2 System clock cycle rate

1: Counter mode, Timer2 data increases at T2 pin’s negative edge

Timer2 Capture/Reload control bit
0: Reload mode, auto-reload on Timer2 overflows or negative
transitions on T2EX pin if EXEN2=1.
0 CPRL2N |R/W | O 1: Capture mode, capture on negative transitions on T2EX pin if
EXEN2=1.
If RCLK=1 or TCLK=1, CPRL2N is ignored and timer is forced
to auto-reload on Timer2 overflow.
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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 1AP 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 CcY RIW 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 RIW 0 |General purpose user-definable flag
0 P R/W 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 SRC clock in PDOWN mode
4 STPPCK RIW 0 Set 1 to stop UART/Timer0/1/2 clock in Idle mode for current
reducing.
3 STPECK RIW 0 Set 1 to stop Fast clopk for power saving in Slow/Idle 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

PWML period high byte
write sequence: PWM1PRDL then PWM1PRDH
read sequence: PWMI1PRDH 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

R/W

When Master 1°C receive data, send acknowledge to 1°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

R/W

00

Master 1°C (SCL) clock frequency selection
00: Fsys/4  (ex. If Fsys=16MHz, I°C clock is 4M Hz)
01: Fsys/16  (ex. If Fsys=16MHz, I°C clock is 1M Hz)
10: Fsys/64  (ex. If Fsys=16MHz, 12C clock is 250K Hz)
11: Fsys/256  (ex. If Fsys=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#| BitName | R/W | Rst Description
12C Master interrupt enable
7 MIIE R/W 0 0: disable
1: enable
Slave I12C transmission completed interrupt enable
6 TXDIE RIW 0 0: disable
1: enable
Slave I1ZC DATA2(SITXRCD2) reception completed interrupt enable
5 RCD2IE R/W 0 0: disable
1: enable
Slave 12C DATAL(SIRCDL1) reception completed interrupt enable
4 RCD1IE RIW 0 0: disable
EAh SICON 1: enable
Slave I12C transmission completed interrupt flag
2 TXDF R/W 1 0: write 0 to clear it
1: Set by H/W when Slave I12C transmission complete
Slave I1ZC DATA2 (SITXRCD?2) reception completed interrupt flag
0: write O to clear it
1 RCD2F RIW 0 1: Set by H/W when Slave 12C DATA2 (SITXRCD?2) reception
complete
Slave I1ZC DATAL (SIRCD1) reception completed interrupt flag
0: write 0 to clear it
0 RCDIF RIW 0 1: Set by H/W when Slave |12 DATA1 (SIRCD1) reception
complete
EBh SIRCD1 |[7~0| SIRCD1 R — |Slave IZC data receive registerl (DATA1)
Slave I2C transmit and receive data register
ECh | SITXRCD2 |7~0| SITXRCD2 | R/IW - Read: Slave 12 data receive register2 (DATAZ2)
Write: Slave I1ZC data transmission register (TXD)
Timer3 Interrupt rate
000: Timer3 Interrupt rate is 32768 Slow clock cycle
001: Timer3 Interrupt rate is 16384 Slow clock cycle
010: Timer3 Interrupt rate is 8192 Slow clock cycle
5~3| TM3PSC | R/W | 000 | 011: Timer3 Interrupt rate is 4096 Slow clock cycle
100: Timer3 Interrupt rate is 2048 Slow clock cycle
101: Timer3 Interrupt rate is 1024 Slow clock cycle
110: Timer3 Interrupt rate is 512 Slow clock cycle
111: Timer3 Interrupt rate is 256 Slow clock cycle
EFh AUX3 VBG enable control
0: VBG/VBGO disable at Idle and Stop mode
2 VBGEN RIW 0 1: Force VBG/VBGO to be enabled, included in Idle mode, but
disabled in Stop mode
ADC reference voltage (Vgers) select
00: Ve
1~0| ADCVREFS| R/W | 00 | 01:2.5V
10: 3V
11: 4V
FOh B 7~0 B R/W | 00h |B register
Flh CRCDL |7~0| CRCDL R/W | FFh |16-bit CRC data bit 7~0
F2h CRCDH |7~0| CRCDH R/W | FFh |16-bit CRC data bit 15~8
F3h CRCIN |7~0| CRCIN w — |CRC input data
F5h CFGBG |4~0| BGTRIM | R/W — |VBG trimming value (Chip Reserved)
FRC frequency adjustment
F6h CFGWL |[6~0 FRCF R/W - 00h: lowest frequency
7Fh: highest frequency
Watchdog Timer Reset control
Ox: WDT disable
7~6|  WDTE RIW |00 10: WDT enable in Fast/Slow mode, disable in Idle/Stop mode
h 11: WDT always enable
F AUX2 5 | PWRSAV | RIW 0 |Set 1 to reduce the chip’s power consumption at Idle/Stop Mode.
Bandgap voltage output control
4 | VBGOUT | R/W 0 0: P3.2 as normal 1/0
1: Bandgap voltage output to P3.2 pin
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Adr SFR Bit#| BitName | R/W | Rst Description
only active when MULDVI116 =1
3 DIV32 R/W | 0 | 0:instruction DIV as 16/16 bit division operation
1: instruction DIV as 32/16 bit division operation
IAP watchdog timer enable
00: Disable
2~1 IAPTE R/W | 00 | 01:wait 1mS trigger watchdog time-out flag
10: wait 3.9mS trigger watchdog time-out flag
11: wait 7.8mS trigger watchdog time-out flag
0: instruction MUL/DIV as 8*8, 8/8 operation
0 | MULDIV16 | RIW 0 1: instruction MUL/DIV as 16*16, 16/16 or 32/16 operation
7 | CLRWDT | RIW 0 |Set1toclear WDT, H/W auto clear it at next clock cycle
6 CLRTM3 R/W 0 |Set1to clear Timer3, HW auto clear it at next clock cycle.
ADC Start of Conversion
4 ADSOC RIW 0 Set 1 to start ADC conversion. Cleared by H/W at the end of
conversion. S/W can also write 0 to clear this flag.
Low Voltage Reset function select
3 LVRPD R/IW 0 0: enable LVR
F8h AUX1 1: disable LVR
Timer2 counter mode (CT2N=1) input select
2 T2SEL RIW 0 0: P1.0 (T2) pin (8051standard)
1:Slow clock divide by 16 (SLOWCLK/16)
Timerl counter mode (CT1N=1) input select
1 T1SEL R/IW 0 0: P3.5 (T1) pin (8051 standard)
1: Slow clock divide by 16 (SLOWCLK/16)
0 DPSEL RIW 0 |Active DPTR Select
Adr | Flash |Bit#| Bit Name Description
7 PROT Flash Code Protect, 1=Protect
6 XRSTE |External Pin Reset enable, 1=enable.
Low Voltage Reset function select
0000: Set LVR at 2.05V
0001: Set LVR at 2.19V
0010: Set LVR at 2.33V
0011: Set LVR at 2.47V
0100: Set LVR at 2.61V
0101: Set LVR at 2.75V
0110: Set LVR at 2.89V
3FFFh [CFGWH| 5~2 LVRE 0111: Set LVR at 3.03V
1000: Set LVR at 3.17V
1001: Set LVR at 3.31V
1010: Set LVR at 3.45V
1011: Set LVR at 3.59V
1100: Set LVR at 3.73V
1101: Set LVR at 3.87V
1110: Set LVR at 4.01V
1111: Set LVR at 4.15V
1 PREAD |Reserved
0 FRCPSC |Reserved

T LTI SFR, HFH IR B IR T, LU &8 T 2
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(=R
RLHE 1, 2 8 3 M RKANCF BN FEFAR L7 2 2~8 ARG i IR AT e i 341
F TR o
ARITHMETIC

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

LOGICAL

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

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

DATA TRANSFER

Mnemonic Description byte | cycle | opcode
MOV A, Rn Move register to A 1 2 E8-EF
MOV A, dir Move direct byte to A 2 2 E5
MOV A, @Ri Move indirect memory to A 1 2 E6-E7
MOV A, #data Move immediate to A 2 2 74
MOV Rn, A Move A to register 1 2 F8-FF
MOV Rn, dir Move direct byte to register 2 4 A8-AF
MOV Rn, #data Move immediate to register 2 2 78-7TF
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 4 93
MOVC A, @A+PC Move code byte relative PC to A 1 4 83
MOVX A, @Ri Move external data (A8) to A 1 4 E2-E3
MOVX A, @DPTR Move external data (A16) to A 1 4 EO
MOVX @Ri, A Move A to external data (A8) 1 4 F2-F3
MOVX @DPTR, A Move A to external data (A16) 1 4 FO
PUSH dir Push direct byte onto stack 2 4 Co
POP dir Pop direct byte from stack 2 4 DO
XCHA, Rn Exchange A and register 1 2 C8-CF
XCH A, dir Exchange A and direct byte 2 2 C5
XCH A, @Ri Exchange A and indirect memory 1 2 C6-C7
XCHD A, @Ri Exchange A and indirect memory nibble 1 2 D6-D7

BOOLEAN

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

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

MISCELLANEOUS

Mnemonic Description byte | cycle opcode

NOP No operation 1 2 00

f£ B, 0 E8-EF A AUHR B AERS (HoN ikl fa7n T MELERI B 8 MR FAAE:, #F
fEaethns, HOHAHR R ERS I MR AK 3 F0E X o RERIAELRMPL, 1 11-F1 (2441) , F T-4axtiki%
AR, A ET 3 AL a7 B bk (TS 3 7.
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AR
1. BRYXTHEE (Ta=25°C)
S BEE ==X
Eﬁ,?)ﬁ %E V33—0.3 - VSS +55
ﬁﬁ)\ %E Vss —03 - VCC +03
AR Vgs—0.3 ~ Ve 0.3 \Y/
A0 5] A v FRLA i S LA -80
A5 | ARG FELA B IR +150
K TAEH R 5.5 \Y;
AR —40 ~ +85 o
AR E —65 ~ +150
2. DC 1 (Ta=25°C, Vee=2.0V ~ 5.5V)
¥ i i B/ME |BEME | BKXE | BAL
TAEHE Ve FsyscLk=18.432 MHz 2.2 - 5.5 \Y/
. Vcc:5v O.GVCC - - Vv
TP AEENA \Y/ Al
PNz A H RCEE PN —y Ve - - v
Vcc:5v — — O.2Vcc Vv
i It V i
F AR AL I RCEE PN —y - - e v
VCCZSV, 6 12
1/0 i Von=0.9V¢c B
N | T mA
itj Eﬂyﬁ OH ﬁﬁﬁi‘ﬁﬂ H:ll VCC:3V, 2 5 5 -
Vor=0.9Vcc ]
Vec=5V,
VOL:O-lVCC 48 60 —
HSNKXEN=1
Vec=5V,
VOL:O-lVCC 32 40 —
1/0 ¥ I A HSNKXEN=0
, . I i mA
Y% EEY}ﬁ oL F‘ﬁﬁ%] H:II VCC:3V,
Vo,=0.1Vcc 24 30 -
HSNKXEN=1
V=3V,
VOL:0-1VCC 9 18 —
HSNKXEN=0
Bkt 2 FRC=18.432 MHz - 10 -
V=5V FRC=9.216 MHz - 6.5 -
Pk FRC=18.432 MHz — 5.5 -
mA
Vec=3V FRC=9.216 MHz — 35 —
N N VCC:5V — 2.6 —
R ~ I A% Hr
F L oo |t Vv — s T
IR SRC, V=5V - 100 -
PWRSAV=0 SRC, V=3V _ 60 _ A
23 PR A SRC, V=V - 40 —
PWRSAV=1 SRC, V=3V — 16 -
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pati

HAE

LA

fe 1A

VCC:5V

0.4

VCC:3V

0.1

P

VCC:5V

23

VCC:3V

6

RGN BRI

FSYSCLK

Vee >LVRy

VCC:2-2V

MHz

LVR &% H# &

VLVR

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

LVD &% H [k

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 ¥ J5 &

VHYST

Ta=25°C

0.1

(NN
AU 1]

tLVR

Ta=25°C

s

lat AR i1

Ry

V|N:OV

VCC:5V

25

VCC:3V

25

KQ

TR HLFE

V|N:0V
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25

VCCZSV

25
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3. BF8FRY P (Ta= —40°C ~ +85°C)

SH v tis B/ME | WBUE | BOKME | AL
25°C, Vc=5.0V 1% | 18432 | +1%
WHE RC A% 0°C ~ 85°C, Vc=5.0V ~15% | 18.432 | +1.5% | MHz
0°C ~ 85°C, Vc=3.0 ~ 5.0V ~3.5% | 18.432 | +3.5%

4. BAIFT PR (Ta= -40°C ~ +85°C)

5 %M B/ME | BUE | BROKE| BT
RESET i AR HLT- 56 /% Input V=5V + 10 % 30 - - us
X Vee=5V, WDTPSC=11 - 30 -
M fig s
WDT MREI 7] Vee=3V, WDTPSC=11 - 32 - ms
CPU Ja 3l 8] Vee=5V - 13.6 - ms

5. ADC HSHEME (TA= 25°C, Vo= 3.0V ~ 5.5V, Ves= 0V)

¥ ¥ i R/AME | BUE | BRKME | BAL
AR - +2.5 +4
- Vee=5.12 V, Vs=0V LSB
Mo degethinz ce s - +3.2 +5
55 IRENIRFAE BT (Rs < 10K omh) - - 2
&5 RN FHPT (Rs < 20K omh) - - 1
SN — - ; MHz
BHINITBE (faoc) = 20K AL (Rs < 50K omh) - - 05
{£53k5 2 VBG (ADCHS=01011b) - - 0.5
B A ) (] Fapoc = IMHz - 50 - us
7 [ P Vec=3V~5.5V . .
(Vao) - 40°C ~85°C -15% | 1.20 | +1.5%
ADC % Hi [k Vc=3V~5.5V
ADCVREFS=1 -1.5% 2. +1.5%
(Vaoc) CVREFS 40°C ~85°C % ° e I
VCC/4 Eift i JE Vee=5V, 25°C -0.8% | 1.26 | +0.8%
(V1) Vcc=3.6V, 25°C -0.8% | 0.907 | +0.8%
YNGR - Vss - Vee
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6. Fetkihge A
SRC vs. Voltage
160.0
140.0
120.0 -F
100.0 ——-40°C
T 800 0°C
60.0 —25°C
40.0 —50°C
——85°C
20.0
0.0 . : : : : : .
25 3 35 4 45 5 55
Y%
SRC vs. Temperature
160.0
140.0
1200 - S
100.0 —25V
T 800 —z\;v
60.0 oy
40.0 —45V
20.0 5V
0.0 —

-40 -30 -20 -10 O 10 20 25 30 40 50 60 70 80 85
°C
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FRC vs. Voltage
22.0
20.0
18.0 -F -40°C
T —_—
s 0°C
16.0 25°C
=50°C
14.0 = 85°C
12.0 T T T )
2 3 4 5
\Y%
FRC vs. Temperature
22.0
20.0
N 18.0 e —————
T —2V
2 —3V
16.0
a4V
14.0 =5V
12,0 T T T T T T T T T T T T T T 1
40 -30 -20 -10 O 10 20 25 30 40 50 60 70 80 85
°C
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5.0

4.0

3.0

2.0

1.0

0.0

LVR vs. Operating voltage

T T T T T

=== POR 2.05V

-30 -20 -10 0 10 20 25 30 40 50 60 70 80 85
°C

-40

LVR 4.15VvV
LVR 4.01V
LVR 3.87V
LVR 3.73V
LVR 3.59V
LVR 3.45VvV
LVR 3.31V
LVR 3.17V
LVR 3.03V
LVR 2.89V
LVR 2.75V
LVR 2.61V
LVR 2.47V
LVR 2.33V
LVR 2.19V
LVR 2.05V

18.432M

1.24

1.22

> 120

1.18

1.16

VBG vs. Voltage

5.5

=_40°C
—0°C
e=25°C
==50°C
—85°C
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5 L BA
EER, HWERMHAREEEMMESE, BTREELSFEN, KILH v IERHE N R IE

WEHT I REER

TR

FEAT o

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

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

SOP 20-pin (300 mil)

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

SOP 16-pin (150 mil)
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ARG
LQFP-32 51 (7x7x1.4mm) &3 R~}
\ D
D1 /,——-\\
AAAAAAAA =h
1] . \ J
T 11 N P
— — i \DETAIL A
(- .| —
- 1
(- |
iy
PIN1 HHHHHHHHii Zﬁ
2
[ 1 Il \ o < ﬁ
s GAUGE PLANE
Sk = =N

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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y

SOP-28 5]l (300mil) A3ER~f

AARARARAARARAR] =

7

~ll_4-
\DETAIL A

D
w BEFEREREEEEIE |

hx45°
o v

R

[ | \
uisiulsisinis'sinisisinsinlvay
[=]0.10MM]T] r
el =R

SEATING PLANE
=
=
9
[=]
GAUGE PLANE
g
L | F
DETAIL A
SYMBOL DIMENSION IN MM DIMENSION IN INCH
MIN NOM MAX MIN NOM MAX
A 2.35 2.50 2.65 0.0926 0.0985 0.1043
Al 0.10 0.20 0.30 0.0040 0.0079 0.0118
B 0.33 0.42 0.51 0.0130 0.0165 0.0200
C 0.23 0.28 0.32 0.0091 0.0108 0.0125
D 17.70 17.90 18.10 0.6969 0.7047 0.7125
E 10.00 10.33 10.65 0.3940 0.4425 0.4910
El 7.40 7.50 7.60 0.2914 0.2953 0.2992
e 1.27 BSC 0.050 BSC
h 0.25 0.50 0.75 0.0100 0.0195 0.0290
L 0.40 0.84 1.27 0.0160 0.0330 0.0500
0 0° 4° 8" 0° 4° 8°
JEDEC MS-013 (AE)

A * NOTES : DIMENSION "D ” DOES NOT INCLUDE MOLD FLASH, PROTRUSIONS OR GATE BURRS.
MOLD FLASH, PROTRUSIONS AND GATE BURRS SHALL
NOT EXCEED 0.15 MM ( 0.006 INCH ) PER SIDE.

———————————————————————————————
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y

SSOP-28 5|l ( 150mil ) A3 R~}

LTI =

El
E

hx45

o]

o TTITIOTIOIT_ R

'

]

[ 1 Vo

0.25 MM
"

SEATING PLANE LE-I _B.l L_ = ‘L.I—T p
DETAIL A
DIMENSION IN MM DIMENSION IN INCH
SYMBOL

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

JEDEC MO-137(AF)

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

D D2
28 I 22 ! 28
| 1 Judiuu
1 (] i 215 l \ 1 1

| ) i el
| - | -

— i ——————— ——w —=S - — 13-
, ) ! C
| - | -
i 15 | 7 )
i ¢ |lnongang
' JLU k

Y
- P —
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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y

SSOP-24 5| ( 150mil ) B3R~}

D

AHRAAAAAAH]

)

+ ,/
- DETAIL A

[ L \ :
tﬁﬂg@ﬂiﬂﬁﬂﬂﬂﬂiig< g
[=[010MMIC] 3
SEATING PLANE )] E-l L— T GAUGE PLANE | \,
g
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
i 0° 4° 8" 0° 4° 8"
JEDEC M0-137 (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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SOP-20 5] (300mil) A3ER~f

REAAAARARR =

7

-
\DETAIL A

| =
D
/, 2 ) \____-4
W/ TEEREIEE_ i
Al
[ L | 2
[=[01MMIC] t_ T jjl GAUGE PLANE ~
SEATING PLANE el sl z | .,
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° 87 0° 4° 8°
JEDEC MS-013 (AC)

A * NOTES @ DIMENSION "D ” DOES NOT INCLUDE MOLD FLASH, PROTRUSIONS OR GATE BURRS.
MOLD FLASH. PROTRUSIONS AND GATE BURRS SHALL
NOT EXCEED 0.15 MM ( 0.006 INCH ) PER SIDE.
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TSSOP-20 3|l (173mil) AIFER~F

D

JIRININIRININInIn]

D

El
E

TU0000001

(

SEAUING PLANE

0.25MM

GAUGE PLANE

:

DETAIL A

DIMENSION IN MM

DIMENSION IN INCH

SYMBOL MIN NOM MAX MIN NOM MAX
A 1.2 i - 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 : 0.3 0.007 - 0.012
D 64 6.5 6.6 0252 0.256 0.260
E 6.25 6.4 6.55 0246 0.252 0.258
El 43 44 45 0.169 0.173 0177
e 0.65 BSC 0.026 BSC
L 045 | 0.60 I 0.75 0,018 I 0.024 ] 0.030
[ ? I 8° 0° I g
JEDEC MO-153 AC REV.F
Nates *
LDIMENSION “D" DOES NOT INCLUDE MOLD FLASH, PROTRUSIONS OR GATE BURRS. MOLD FLASH,

PROTRUSIONS OR GATE BURRS SHALL NOT E

ZDIMENSION “E1" DOES NOT INCLUDE INTZ

CEED (.15 PER SIDE.

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.

EAD FLASH OR PROTRUSION. INTERLEAD FLASH OR
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v

QFN-20 BBl ( 3x3x0.75-0.4mm ) (L=0.25mm) 3R~}

PIN 1 LD.

3 D D2
20 | 16 | 20 7
< A
| guuwuy /
1| @ | !
| 15[ | AN "4 [
|
|
| ) | -
|
e e e e IR = 8 S e 3
|
i ) | 2
|
i 11 3 } 5 ¥
! v Unnnnan
| Lw ! 3
|
L Il
=T
— 0000 [
" el L
¢ B
DIMENSION IN MM DIMENSION IN INCH
SRk 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 1.80 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 .35 0.006 0.010 0,014
K 0.30 REF 0.012 REF
JEDEC MO-220
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SOP-16 Bl (150mil) B3R ~f

FERENENE: )

\DETAIL A

El
E

[T |

| N
oV
/A

~THHHBHE

[ T \
1 1 < el
=T t i _!_ _!_ sy 7 | GAUGE PLANE .
SEATING PLANE e B =) 70
DETAIL A
DIMENSION IN MM DIMENSION IN INCH
SYMBOL
MIN NOM MAX MIN NOM MAX
A 1.35 1.55 1.75 0.0532 0.0610 0.0688
Al 0.10 0.18 0.25 0.0040 0.0069 0.0098
B 0.33 0.42 0.51 0.0130 0.0165 0.0200
C 0.19 0.22 0.25 0.0075 0.0087 0.0098
D 9.80 9.90 10.00 0.3859 0.3898 0.3937
E 5.80 6.00 6.20 0.2284 0.2362 0.2440
El 3.80 3.90 4.00 0.1497 0.1536 0.1574
e 1.27 BSC 0.050 BSC
h 0.25 0.38 0.50 0.0099 0.0148 0.0196
L 0.40 0.84 1.27 0.0160 0.0330 0.0500
0 0° 4° 8° 0° 4" 8"
JEDEC MS-012 (AC)

A #* NOTES : DIMENSION “ D “ DOES NOT INCLUDE MOLD FLASH, PROTRUSIONS OR GATE BURRS.
MOLD FLASH. PROTRUSIONS AND GATE BURRS SHALL
NOT EXCEED 0.15 MM ( 0.006 INCH ) PER SIDE.
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