g ®
\§<ng_,Fpg KF32L$520 %32 A4 V2. 0

RYE DK sl

KF32LS520
s F

A HE T -1/51 - ChipON



Kungeir

KF32LS520 ##EF A v2. 0

A

) CPU

32 fi R PERE KungFu32 A%
TAEARZF A N 48MHz, Al A ;
BT 16 /32 AR AR 2 1 E AR 22

3 Gk Lk

32x32 HLE AT, 32+32 MfERRYE;
TR S A3, SEIL A B bR
13 4~ 32 il FH & 77 %% RO~R12;
BT A7 4 (RIB/LR)

YRR ARET 271725 (R14/MSP/PSP) ;
s (R15/PC)

24 AL RGN E N 25

) e

B¢ 512KByte FLASH, 77 ECC 5%
5= 96KByteRAM, #:% 32KByte 77 ECC
RS 5

2 4> 256Byte Xt 1 RAM, i ECC K4 ;
1 4~ 512Byte XU I RAM, 77 ECC K4
16KByte 5|5 ROM;

FLASH 1252 100 000 X5 #4F

) PRI RE

f SN =R AR

I FEL AN B A1 PR A6 5

A G AU

TR PE XU |18 5

RGN Bl 6 et Bl Al ik s

SCREP B R AT iR AE B 1

[ ) /0 O &

LQFP-100 %47 94 Ml H 1/0O:
LQFP-64 H%4 60 /M8 H VO;
SCHREmN SR R
RN E R N R DRE
SCRFHES S AT R AR
SCHPRUT IS 5 IR
SRS T e L

it 5 R LTSRN 5

PR Ci

-2/51 -

) SERT B85 Es

SEIS 2% 0: 16 A RThFEIM A eI 35, SCFF
CCPO;

SERS 2% 1/2/3/4 4 16 friEH e 2%, e
I 28 1/2/3/4 SCRF CCP1/2/3/4;

SERS 2% 5/6 N et gy, HAEnEs 5/6
Y FF ECCP5;

SENT 28 14/15: FEARE N 4%

JE I 2% 7 SCRF QEIO;

) Hesk

2 7 J8IE DMA;

1 AMEfF CRC32

1~ AES128 In#& B

2 SPI i iR 12S)

2/~ 2C BE& B (e SMBUS/PMBUS) ;
%% 8 I~ USART fH (F%¥ 7816/LIN/IRDA
oige) , Hor 1 AN 9{KThFE USART;

2~ CAN2.0B #idk, Hr 1 AMKTIFE CAN;
1 /™ USB #id;

1 /> CFGL 7] i B 2 48 B n il

1 MSL RTC AT

1 > LCD ontiil, #%% nf LABKZ) 8x48 i
s

1 A AR

1~ 12 2 ADC #dt, CFFf 2 28 MliH;
2 > 12 fif DAC &3,

4 /> CMP HLI s psie ;

2 M gm R 2R TR AR B (PGA)

o ThFEEH

7RI FERE A IERIEATE ARIRAE
RIFEEATR A, (RIIFERIRARE A, 5 104
X PSS, SR

() TAE#MH

TAEH 1.71V~3.6V
TAFIREVEE: A:-40~85C

ChipON



. ®
\\ng,ljy KF32LS520 ##EFA V2. 0

H =

& FrRRE 2
1 BHHEIR 6
oL T T T IE TR ettt 6
1.2 KF32LS520XQT  CLQEFP-64) ..o s eaeeen 7
1.3 KF32LS520XQV  CLQFP-100) ..ot e s es s se e es s 8
2 RGHR 9
2.1 BRGEMEIR .ot 9
22 BB B et 9
2.3 BRGEHEBE oottt 10
2.4 KF32L8520 AR TEITIEZR oo 11
2.5 N T B T ettt ettt nas 12
31/0 3O 13
3oL HEIE et 13
3.2 I BRI VLI CBUTIHAED oot 14
3.3 I BRI BRI CBEAPLIIAE D oot 17
3.4 5| B IR e AR T REAP VLI RE IR .o 20
3.5 5 B E R R -SRI EE ] B AR NG A TR B RIS oo 20
4 BENA 21
BT DMA ettt ettt ettt ettt 21
4.2 TTHEITEE CSYSTICKD oo 21
4.3 FEA BT AT BB (TIA/TIS) oo 21
4.4 JBFH E I T BUES (TO/TI/T2/T3/TA) oo 22
4.5 THBETTTFELEE CTS/TO) oo 22
4.6 3B AP/ HLE/PWM AR CCCPO/I/2/3/4) oo 22
4.7 R AL/ L EL/PWM BEHLECCPS). ... 23
4.8 IEAZGRIGIKIT IR CQEIOD v 23
4.9 FEHUEIIAEIIE CA/D) oot 24
4.10 FREFE B BRI (DA oo 24
411 B ELIE BRI COMP) oot 24
4.12 FTGRFEIE BRI BEIEEE (PGAD oo 25
4.13 JBF AU TUCIR RS CUSART) oo 25
A.14 AT AMEIE T CSPID oo 25
415 WEBEEFHLEEFE T CI2C) oo 26
416 TBUEETR CLED) oo 26
417 SEIFIFBH CRTC) oo 26
4.18 P BEJIH I ELLE CCAND et 27
4,19 FHSLTETIHT CIWDT) oo 27
420 BB TIHT CWWDT) oo 28

NG e - 3/51 - ChipON



. ®
\\ng,ljy KF32LS520 ##EFA V2. 0

421 FLZRMEFE(CTOUCH). ..o s 28
422 USB FEHE (USB) oo 28
4.23 CFGL BEHL CCFGL) oo 29
424 B CRESET) oo senas e 29
4.25 AR B BEREER(CLK EN) ..o 30
4.26 BT (BKP) oo 30
427 PEIRTURBEIEHTE CCRC) oo 30
428 AES NIZEAEIRL CAES) oo 30
5 B 31
ST IR et 31
501 B RAEATIRAMETE T oo 31
502 IR e 31
503 ZRIERHZR oo 31
5.2 BRRTEEE oo 31
5.3 B AT 2 e 32
5.3 BT Bl e 32
532 AR I8 AT 25 oo 33
5.3.3 SALATHL PRI BB IE BORPVD. ..o 33
53ABAT PVD ... 34
535 H Y T et 34
5306 VREG ... 34
54 B BITRIEETE oo 35
S T HSE oo 35
5.2 LSE .ot 36
5.3 HSI oo 37
S A LPAM oo 37
5.5 LI e 38
56 PLL ..ot 38
5.5 IO T VRV e 39
5.5 B AR oo 39
55210 FHVEFTE ..ot 39
5.53T0 AC BFTE oo 39
554 NRST PINFFVE oot 40
5.5.5 ANEBFIITAEYE ..ot 40
50 TR ettt 41
5.6.1 ADC 12BIT FPE ..o 41
5.6.2 DAC 12 BIT FEHEFIE .oooooooeeeeeeeee e 42
5.6.3 HLEZ T DUFTEr BFHE oo 44
5.6.4 FLEEBREENE oot 44
5.6.5 TEETURRE oo 45
566 LCD HEME .ot 45
5.6.7 USB AR MR BRI EL R PE oo 46
5.6.8 Touch M LRV . ..oooeeeeeee et 46

I A% e T - 4/51 - ChipON



. ®
\§<ng_,Fﬁg KF32LS520 ##EFA V2. 0

6 HEMER 48
6.1 LQEPO4 1 oot 48
6.2 LQEPTO0 F 2 .ottt 48

7 ROHS iAiE 49

8 HE R4 50

9 MRAFEFILF 51

NG e - 5/51- ChipON



o ®
\§<ng_§y KF32LS520 HUBF A v2. 0

1 SH®EIRE

1.1 FERITHWER

KF32LS520GQT | LQFP64 | 60 64 32 48M[ 2|4 |2 |1 |N|[1X8h 1 | N | 2 2 2 1 1 1 Y | 128)| 2 2 4 23 |7X36 | Y| Y Y | Y [1.71-3.6V
S KF32LS5201QT | LQFP64 | 60 128 32 48M| 2|4 |2 |1 |N|[1X8h 1 | N | 2 2 2 1 1 1 Y | 128)| 2 2 4 23 |7X36 | Y| Y Y | Y [1.71-3.6V
@ KF32LS520KQT | LQFP64 | 60 256 | 48 |48M|2 |4 |2 |1 |N|[1X8h 1 | N | 2 2 7 1 1 1 Y | 128)| 2 2 4 23 |7X36 | Y| Y Y | Y [1.71-3.6V
& |KF32LS520MQT| LQFP64 | 60 512 96 48M|2 |4 |2 |1 |N|1X8h 1 | N | 2 2 7 1 1 1 Y | 128)| 2 2 4 23 |7X36 | Y| Y Y | Y [1.71-3.6V
a KF32LS520KQV|LQFP100, 94 256 | 96 (48M| 2 |4 2|1 |N|[1X8h 1 | N | 2 2 7 1 1 1 Y | 128)| 2 2 4 30 | 7X48 1Y | Y Y | Y [1.71-3.6V
KF32LS520MQVI|LQFP100| 94 512 96 48M| 2|4 |2 |1 |N|1X8h 1 | N | 2 2 7 1 1 1 Y | 128)| 2 2 4 30 | 7X48 1Y | Y Y | Y [1.71-3.6V
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1.2 KF32LS520xQT (LQFP-64)

% 1-1 KF32LS520 64 H 3 %%

B KF32LS520
WS KF32LS520GQT KF32LS5201QT KF32LS520KQT KF32LS520MQT
g LQFP-64
GPIO 60
FLASH 64Kbyte, i ECC &5 128 Kbyte, i ECC 156 256Kbyte, f ECC 45 512 Kbyte, 77 ECC 15
RAM 32Kbyte, ‘i ECC 15 48Kbyte, ik 32K #ff ECC £:3| 96Kbyte, ik 32K 47 ECC £%:
ROM 16 Kbyte
2ANEHER AR (TS/T6) , SCFF 1 AMEER%A! ECCPS
AANBERER A (T1/2/3/4) , 3R 4 NEA CCP (CCP1/2/3/4)
16 fif. Timer
2AEARER B (TI4TLS)
L MEIHFEEA E 3 (TO)
QEI 1
12 fif ADC 1%28
12 i DAC 2
CMP 4
PGA 2
USART 2 7
K Ih#E UART 1
12C 2
SPI 2
CAN 1+1 (1 MEDFE CAND
USB 1
DMA 2x7
CFGL Y
RTC Y
LCD 7x36
CT 1x23
CRC 1
AES128 Y
PR 38 e R 9 2% 16MHz
P AR AT 3 2% 32KHz
S AT b 4~32MHz
AN ARATIN b 32.768KHz
W#Z% 1.5/2/2.5/3V
BIEID S TS
R R% Vo
TAEHE 1.71V~3.6V
TARRE -40~85°C
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1.3 KF32LS520xQV (LQFP-100)

# 1-2 KF32LS520 100 Ff35 %k
B KF32LS520
i 1ts KF32LS520KQV | KF32LS520MQV
ESE LQFP-100
GPIO 94
FLASH 256Kbyte, iy ECC FZ%: | 512 Kbyte, 47 ECC 14
RAM 96Kbyte, 1 32K #f ECC £:5
ROM 16 Kbyte
2ANEYER A (T5/T6) » SZHF 1 MESEE ECCPS
16 61 Timer AAMEAIER S (T1/2/3/4) , SCFF 4 M@ CCP (CCP1/2/3/4)
2 A BEAGER A (TI4/TLS)
1 MK FEE € 2% (TOD
QEI 1
12 £ ADC 1%28
12 fif DAC 2
CMP 4
PGA 2
USART 7
K Ih#E UART 1
12C 2
SPI 2
CAN 1+1 (1 MEINHE CAN)
USB 1
DMA 2x7
CFGL Y
RTC Y
LCD 7X48
CT 30
CRC Y
AES Y
P SR s 2 16MHz
PR AR 5 7 32KHz
A1 v AT e 4~32MHz
M EARATUR i 32.768KHz
H#ZE 1.5/2/2.5/3V
BID S GRS AE
EREL Vo
TAEHE 1.71V~3.6V
TARIREE -40~85C
SRR F - §/51 -
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2 ARG
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KF32L8520 51 57 HLA2 T KF32 WAZZMITT R 5 L KF32 04 32 7 = ZEii K &
SR PEREAL AR N %, KF32 WAZ A LLR S A

= RRIK L LG

HTF 16 (132 PR A TR R 24

THE13 A 32 FE A AESE (RO~R12) , 1 DMEREZAESS (RIZ/LR) , 1 DMHER
fREHaF £ 45 (R14/MSP/PSP, R14 W ¥k #E MSP/PSP), 1 ME 71t #ids (R15/PC)
SCRE 32x32 R B A ofe ik

SCHE 32/32 REAERR

SCRF 8/16/32 Al Vi /7454, SCHF 8/16/32/64 i ks b #E
SCREIIRAS AL A 4 18 B

SCREARNT /40T ki, SCRE SR AR B A%

BAH G — A, 32 At hbAr 98, S2FF 4GB f7ik%s 1Al

TR E 44+16 ANRIBE SR AN 16 AN Ik St 2

SCREZ P RBR AR X

SCRF 24 AL RS E I 2%

PO T AT G FE AT A B U7 I AL PR %

XEEZFERE RS (OS) HriE

2.2 HBESE

KF32L8520 RA A HIIARET 16 £2/32 MR ARSI SRR L%, T1H Z /e

o
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23 RGHEHR

Vcore_domain
§‘< ® o
KuwngFu
—Iﬁii SW-debug
GPIOA 1 vfash_domain ||
GPIOB
GPIOC ROM
GPIOD
GPIOE FLASH SRAM-ECC LP-SRAM
DPRAM-A
GPIOF
GPIOG SRAM Vreg_domain
GPIOH 4 —T
BOR TIMER ) (except A)
PVD 14/15 CAN 0
USART 0
Tempsensor
HSE KA AES TIMER 0
T TIMER - = CRC CCP 0
ST 1/2/3/4 - DMA 0/1 CTOUCH LOGIC
LP4M K2 WWDT LCD LOGIC
PLL CCP K2 K~ QELO Vperi_domain
1/2/3/4 K= CFGL
MR
LPR =
TIMER USART
Regulartorl$ s/6/ KD S 1esmsen BKP_REG
USB RTC
ECCP5 K K= SP10/1 IST
VDD_domain LSE
K2 12C 0/1 TWDT
PGA M BT AR
=
CMP KA CAN 1 .
CTOUCH VBAT_domain
ADC
DAC L
VDDA_domain |- L \/ .
— Veore_domain v

2-1 RGEEHINER
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2.4 KF32LS520 #M&%EX IR

ONEE G L

5 KF32L8520
s KF32LS520GQT KF32L85201QT KF32LS520KQT KF32LS520MQT KF32LS520KQV KF32LS520MQV
fag LQFP64 LQFP64 LQFP64 LQFP64 LQFP100 LQFP100
GPIO 60 60 60 60 94 94
FLASH 64KB 128KB 256KB 512KB 256KB 512KB
RAM 32KB 32KB 48KB 96KB 96KB 96KB
ROM 16KB 16KB 16KB 16KB 16KB 16KB
MR 48M 48M 48M 48M 48M 48M
16 1 FEA T I 28 T14/15 T14/15 T14/15 T14/15 T14/15 T14/15
16 173 FH 72 B 4% T1/2/3/4 T1/2/3/4 T1/2/3/4 T1/2/3/4 T1/2/3/4 T1/2/3/4
16 108 e 28 (IR IR TO TO TO TO TO TO
16 D7 s e I 3% T5/6 T5/6 T5/6 T5/6 T5/6 T5/6
QEL QEI0 QEIO QEIO QEI0 QEIO QEI0
12 fi. ADC ADCO ADCO ADCO ADCO ADCO ADCO
12 £ DAC DACO/1 DAC0/1 DACO0/1 DACO0/1 DAC0/1 DAC0/1
I PGA OP0/1 OP0/1 OP0/1 OP0/1 OP0/1 OP0/1
L as CMP0/1/2/3 CMP0/1/2/3 CMP0/1/2/3 CMP0/1/2/3 CMP0/1/2/3 CMP0/1/2/3
fi 5 Y Y Y Y Y Y
USART USARTI1/2 USART1/2 USART1/2/3/4/5/6/7 USART1/2/3/4/5/6/7 USART1/2/3/4/5/6/7 USART1/2/3/4/5/6/7
LPUSART USARTO USARTO USARTO USARTO USARTO USARTO
CAN N CANI1 CANI1 CANI1 CANI1 CANI1
LPCAN N CANO CANO CANO CANO CANO
12C 12C0/1 12C0/1 12C0/1 12C0/1 12C0/1 12C0/1
SPI SPI0/1 SPI0/1 SPI10/1 SPI0/1 SPI0/1 SPI0/1
USB2.0 Y Y Y Y Y Y
LCD Y Y Y Y Y Y
RTC Y Y Y Y Y Y
CFGL Y Y Y Y Y Y
DMA DMAO0/1 DMAO0/1 DMAO0/1 DMAO0/1 DMAO0/1 DMAO0/1
CRC Y Y Y Y Y Y
AES128 Y Y Y Y Y Y
- 11/51 -
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| kel b ) o ol ke ] el ke | kel
it
3 SCoClszoEEEOR
= SE2ZZZZECCZEEERERER
fEfss =
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o = —
80 C s
g8 4
ﬁﬂ MWMMQ
3@ iRl =
48 PFs
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42 PBI2
®
\ & a1 PBIL
wnoFu: &5
39 | PBY
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36| PBS
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EMO,NMWMMHM
CERSR SRS SER RS
o Toeczesoontg
z FEEfEffzZzz<E
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- 12/51 -

ChipON



: ®
\§<ng_,lig KF32L$520 %32 A4 V2. 0

3 10O swmBaNH

3.1 Mk

B HAA R S S, 25052 LQFP-100 A LQFP-64.
B AR 2 CFE 100 M5, BF5 PA 1. PB . PC 1. PD [, PE [, PF 1. PG
. PH DIATEEIREERR RS . 1 Px (x=A,B,C,D,E,EG.H,) ®ZH 16 M3,

B 10 D%
® LQFP-100 34 94 NMEH VO
® LQFP-64 HAEH 60 il 1/0;

I AR

o i

o Hryimih
R U
L ARk
B

o A IE

® T I b/ g

TE: A O B T RE
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3.2 SIMEBS A (BT

% 3-1 5IMVERRGY FR-IMR INRE

LS520 AF0 AF1 AF2 AF3 AF4 AF5 AF6 AF7 AF8 AF9 AF10 AF11 AF12 AF13 AF14

LQFP100 LQFP64 GPIO SYSTEM T0/1/2/3/4 T5/6/9/10 QEIl T14/T15/QEI0 USARTO0/1/2 | USART3/4/5/6/7 SPI10/1/2/3 12C0/1/2/3 CANO~5/FLT AR AL HAN AL CFGL AR AL AR AL

25 PHI3 CCP2CH3 ECCP5CH3H USART2_TX0 12C1_SDA CFGL1_INO

26 PHI5 CCP2CH4 ECCP5CHIL T14CK USART2_RX 12C0_SCL CFGL2_INO

27 18 PAO CLKOUT/ROM_RX CCPOCH1 ECCP5CHIL T14CK USARTO RX 1280 MCK 12C0_SDA SPI0_SCK/I2S0_CK CFGL1_IN1

28 19 PAl CCPOCH2 ECCP5CHIH T15CK USARTO_TXO0 SPI0_SDI 12C0_SCL FLTI2 ECCP5BKIN CCP3CH1 CFGL1_INO

29 PA2 CCPOCH3 ECCP5CH2L USARTO_TX1 USART3 RX | SPI0_SDO/I2S0_SD | 12C0_SMBALT CANORX ECCP5CHIL CCP3CH2 CFGL2_INO

30 20 PA3 CCPOCH4 ECCP5CH2H QEA0 USARTO_CLK | USART3_TX0 | SPIO_SS/I2S0_WS CANOTX CFGL1_OUT

31 21 PA4 TOCK ECCP5CH3L QEBO SPI0_SCK/I2S0_CK CANIRX CFGL2_OUT

32 22 PA5 CCP3CHI ECCP5CH3H INDEXO0 USARTO_RTS USART5 _RX SPII_SDI CANITX

33 23 PA6 CCP3CH2 ECCP5CH4L QEIODIR USARTO_CTS | USART5 TX0 | SPIlI_SDO/I2S1_SD ECCP5CH2L CCP3CH3

34 24 PA7 CCP4CH4 ECCP5CH3L USART5 RX CCP3CH4

35 25 PAS CCP3CH3 ECCP5CH4H USART2 RX SPIl_SS/I2S1 WS 12C0_SDA C10UT

36 26 PA9 CCP3CH4 T5CK USART2_TXO0 SPI1_SCK/I2S1_CK 12C0_SCL FLTII C20UT

37 27 PAI10 T3CK ECCP5BKIN USART2_CLK 12S1_MCK 12C0_SMBALT FLTIO ECCP5CHIL C30UT

38 28 PAIll CCP4CH1 USART2 TX1 USART3 RX ECCP5CHIH C40UT CFGL1_IN2

39 29 PAI2 CCP4CH2 ECCP5CH2L USART3_TX0 CFGL2_IN2

40 30 PA13 CCP4CH3 ECCP5CH2H USART2 RTS | USART3 TXI CFGL1_IN1

41 31 PAl4 RTC_OUT CCP4CH4 T6CK USART2 _CTS | USART3 CLK | SPIl_SCK/I2S1 CK 12C1_SCL ECCP5CH3L CFGL2_IN1

42 PE6 CCP4CH1 ECCP5CH3H SPIl_SDI 12C1_SDA

43 VSS

44 PAI15 TOCK ECCP5CH4H USART1_RX

45 PEO T4CK ECCP5BKIN USART1_TX0 | USART6 RTS USART1_RX

46 PEI CCPOCH1 USART1 CLK | USART6 CTS 12C1_SCL SPI1_SCK/I2S1 CK | USARTI_TXO0

47 PE2 CCPOCH2 USARTI1_TX1 USART6 RX 12C1_SDA USART1 RX

48 PE3 CCPOCH3 USART6_TXO0

49 PE4 CCPOCH4 USART1 RTS | USART6 TXI

50 PE5 USART1 _CTS | USART6 CLK

51 PBO CCPICH1 ECCP5BKIN USART1 RX SPI1_SS/I2S1 WS | 12C1_SMBALT USARTI1_CLK

52 32 PBI RTC_OUT CCP1CH2 ECCP5CHIL USART1_TXO0 SPI1_SCK/I2S1_CK 12C1_SCL USART1_CTS

53 VDD

54 33 PB2 CCPICH3 ECCP5CH2L USARTI1_TX1 USART3 RX SPIl_SDI 12C1_SDA CANORX USARTI1_RTS

55 34 PB3 RTC_OUT/ROM_EN CCP1CH4 ECCP5CH3L USART1 CLK | USART3 TX0 | SPIl SDO/I2S1 SD | 12C0_SMBALT CANOTX

56 35 PB4 TICK T14CK USART6 RX 12S1_MCK 12C0_SCL CANIRX SPI0_SDO/I2S0_SD | USART3 TXO0

5
=
=
-
+
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LS520 AF0 AF1 AF2 AF3 AF4 AF5 AF6 AF7 AF8 AF9 AF10 AF11 AF12 AF13 AF14
LQFP100 LQFP64 GPIO SYSTEM T0/1/2/3/4 T5/6/9/10 QEIl T14/T15/QEI0 USARTO0/1/2 | USART3/4/5/6/7 SPI10/1/2/3 12C0/1/2/3 CANO~5/FLT AR AL B R AL CFGL AR AL AR AL
57 36 PB5 TOCK T15CK USART1_RTS | USART6 TXO SPI0_SDI 12C0_SDA CANITX USART3 RX
58 37 PF7 CCPOCH4 USART6_CLK | SPI0_SCK/I2S0_CK 12C0_SCL USART3 CLK
59 38 PB6 CCPOCH1 USARTO RX USART3 CTS
60 PB7 CCPOCH4 USARTO_TXO0 1280 MCK USART3_RTS
61 PBS CCPOCH3 USARTO_TXI1 SPI0_SS/12S0_WS
62 39 PB9 CLKOUT CCPOCH2 ECCP5BKIN USART0 CLK SPI0_SCK/I2S0_CK USARTO_TXO0
63 40 PB10 CCPOCH1 USARTO RX
64 41 PBI1 CCP3CH1 ECCP5CHIH T14CK USARTO_RTS 12S1_MCK USART7_TXO0
65 42 PBI12 CCP3CH2 ECCP5CH2H T15CK USARTO CTS | USART3 RTS 12C1_SCL USART7 _RX
66 43 PB13 CCP3CH3 ECCP5CH3H USART3 _CTS FLTI2 12C1_SDA USART7_TXO0 USART7_CLK
67 44 PB14 CCP3CH4 ECCP5CHIL QEA0 USART2 TX0 | USART5 CTS FLTII ECCP5CH4H
68 45 PB15 TACK ECCP5CHIH QEBO USART2 RX | USART4 CLK FLTIO ECCP5CHIH CFGL1_IN3
69 46 PFO CCPICHI ECCP5CH2L USART2 CLK | USART4 TX0 ECCP5CH2H CFGL2_IN3
70 PF1 CCP1CH2 ECCP5CH2H USART2 TX1 | USART4 RTS ECCP5CH3H USART4 RX
71 PF2 CCPICH3 ECCP5CH3L USART4 CTS ECCP5CH4H
72 PF3 CCP1CH4 ECCP5CH3H USART2 RTS | USART4 TX1 ECCP5BKIN USART4 RTS
73 47 PF4 CCPOCH4 ECCP5CH4L USART2 CTS | USART4 CLK
74 48 PF5 TICK ECCP5CH4H USART4_TX0
75 PF6 ECCP5BKIN USART4 RX
76 PGO USARTO RX
77 PGl CCP2CH1 USARTO TX0 | USART5 RTS
78 PG2 CCP2CH2 USARTO CLK | USART5 TXI USARTO_TXO0
79 PG3 CCP2CH3 USARTO_TX1 USART5 _RX USARTO RX
80 PG4 CCP2CH4 USART5_CLK USART6_TXO0
81 PG5 T2CK USARTO RTS | USART5 TXO0
82 PCO CCP2CH1 ECCP5CH3L T14CK USART2 RX 1280 MCK
83 49 PCI CCP2CH2 ECCP5CH3H T15CK USART2_TXO0 USART5 _RX SPI0_SDI T3CK USART6_RX
84 50 PC2 CCP2CH3 ECCP5CH4L USART2 TX1 | USART4 TX0 | SPI0_SDO/I2S0_SD USART2_CTS
85 51 PC3 CCP2CH4 ECCP5CH4H QEA0 USART2 CLK | USART4 RX SPI0_SS/12S0 WS CANIRX USART2 RTS
86 52 PC4 T2CK T5CK QEBO SPI0_SCK/I2S0_CK 12C1_SDA CANITX USART2_TXO0
87 53 PC5 SPDATA CCP4CH1 ECCP5CHIL INDEXO0 USART2_RTS USART5 _RX 12C1_SCL CANORX T3CK USART2_RX
88 54 PC6 SPCLK CCP4CH2 ECCP5CHIH QEIODIR USART2 CTS | USART5 TXO0 12C1_SMBALT CANOTX USART2 CLK
89 55 PC7 CCP4CH3 ECCP5CH2L USART1 RX
90 56 PC8 CCP4CH4 ECCP5CH2H USARTI1_TX0 CCP3CH1
91 57 PG6 CCP4CH3 12C0_SMBALT CCP3CH2
92 PG7 CCPICH2 USART4_TX0 12C0_SCL
93 58 PCY9 CCPICH1 USARTI1_TX1 USART4 RX FLTI2 12C0_SDA
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LS520 AF0 AF1 AF2 AF3 AF4 AF5 AF6 AF7 AF8 AF9 AF10 AF11 AF12 AF13 AF14
LQFP100 LQFP64 GPIO SYSTEM T0/1/2/3/4 T5/6/9/10 QEIl T14/T15/QEI0 USARTO0/1/2 | USART3/4/5/6/7 SPI10/1/2/3 12C0/1/2/3 CANO~5/FLT AR AL B R AL CFGL AR AL AR AL
94 59 PC10 CCP1CH2 USART1_CLK FLTII USART1_RX
95 60 PC11 CCPICH3 USARTI1_TXO0 12C0_SCL CCP4CH1
96 61 PCI2 CCP1CH4 USART1_RTS SPI1_SS/I2S1_WS 12C0_SDA CCP2CH1 CFGL1_OUT | EXIC DATAIG6
97 62 PCI3 TICK USARTI1_CTS 12S1_MCK FLTIO CFGL2_OUT
98 63 PCl4 CCP3CH1 USART5_CTS
99 PC15 USARTO CTS | USART7 TX0 | SPII_SDO/I2S1 _SD
100 PDO USART7 RX SPII_SDI 12C0_SDA
1 PDI1 SPI1_SCK/I2S1_CK 12C0_SCL
2 PD2 RTC OUT TACK ECCP5BKIN USARTI1_CTS
3 64 PD3 TICK T6CK USART4_TX0
4 1 PD4 T2CK USART4 RX CCP2CH1
5 PD5 USART7_RTS CCP2CH2
6 PD6 CCP3CH2 USART7_CTS
7 PD7 CCP2CH1 USARTO RX | USART7 TX0 | SPI0 SDO/I2S0_SD
8 PDS8 CCP2CH2 USARTO TX0 | USART7 RX SPI0_SDI
9 2 PD9 CCP2CH3 USARTO_TX1 | USART7 _CLK | SPI0O_SCK/I2S0_CK
10 3 PD10 CCP2CH4 USART0 CLK | USART7 TXI
11 4 PHI10 CCP2CH2
12 5 PHI11 CCP2CH1 T6CK CCPOCH1
13 6 PH7/nRST CFGL1_IN3
14 7 PDI1 CCPICH1 FLTIO
15 8 PDI2 CCPICH2 USARTO_RTS FLTII
16 9 PDI13 CCPICH3 USARTO_CTS CANIRX SPI1_SDI
17 10 PD14 CCP1CH4 ECCP5CHAL CANITX SPIl_SDO/I2S1_SD
18 11 PDI15 CCPOCH3 ECCP5CH4H FLTI2 CFGL2_IN1
19 12 VREG
20 13 VSS
21 14 VSS/VSSA
22 15 VDD
23 16 PH14 T2CK T5CK USART2_CTS USARTO_TXO0
24 17 PHI2 CCP2CH2 ECCP5CH3L USART2_RTS 12C1_SCL USARTO RX
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3.3 5| HEBS U (RAELLKAEDIIEED

3 3-2 R LUK AEL | B B

L5520
LQFP100 LQFP64 GPIO BV PR SYSTEM ADC COMP LCD CTOUCH USB DAC OP
25 PH13 ADC_CH34 SEG11/VLCD2 CT28
26 PH15 ADC_CH35 SEG3/COM7 CT29
27 18 PAO ADC_CH37 COIN+/C1IN+/C2IN+/C3IN+ SEG30 CT30/CAS DACI_OUT
28 19 PAl RTC TS/ROM TX ADC_CH38 COIN-/C1IN-/C2IN-/C3IN- SEG31 CcX
29 PA2 ADC_CH39 SEG32 CTO
30 20 PA3 ADC_CH40 SEG33 CT1/S0
31 21 PA4 SEG34 CT2/S1 DACO_OUTI
32 22 PAS ADC_CH41 SEG35 CT3/S2 D- DAC1_REF
33 23 PA6 ADC_CH42 SEG36 CT4/S3 D+ DACO_REF
34 24 PA7 ADC_CH43 CT5/S4
35 25 PAS SEG37 CT6/S5
36 26 PA9 COIN+/C1IN+/C2IN+/C3IN+ SEG38 CT7/S6
37 27 PA10 COIN-/C1IN-/C2IN-/C3IN- SEG39 CT8/S7
38 28 PAll SEG40 CTY9/S8
39 29 PAI12 SEG41 CT10/S9
40 30 PA13 SEG42 CT11/S10
41 31 PAl4 SEG43 CT12/S11
42 PE6 CT13
43 VSS VSS
44 PA15 SEG44 CT14
45 PEO SEG45 CT15
46 PE1 SEG46 CT16
47 PE2 SEG47
48 PE3
49 PE4
50 PE5
51 PBO COMO
52 32 PBI1 COM1
53 VDD VDD
54 33 PB2 COIN+/C1IN+/C2IN+/C3IN+ COM2
55 34 PB3 COIN-/C1IN-/C2IN-/C3IN- COM3
56 35 PB4 SEG0/COM4
57 36 PB5 SEG1/COMS5
58 37 PF7
59 38 PB6 SEG2/COM6
60 PB7 SEG3/COM7
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LS520
LQFP100 LQFP64 GPIO YR PR o SYSTEM ADC COMP LCD CTOUCH USB DAC OoP
61 PB8 SEG4
62 39 PB9 COIN+ SEG5 CT_VREF
63 40 PB10 COIN- SEG6
64 41 PBI11 C1IN+ SEG7
65 42 PB12 C1IN- SEGS8
66 43 PB13 C2IN+ SEG9
67 44 PB14 C2IN- COMO
68 45 PB15 C3IN+ COM1
69 46 PFO C3IN- COM2
70 PF1
71 PF2
72 PF3
73 47 PF4
74 48 PF5 ADC_CHI16 SEG1/COMS5
75 PF6 ADC CH17
76 PGO ADC CHI18
77 PGl ADC_CHI19
78 PG2 ADC _CH20
79 PG3 ADC _CH21
80 PG4 ADC_CH22
81 PG5 ADC _CH23
82 PCO ADC_CHO SEG10/VLCD1
83 49 PC1 TAMP2 ADC _CHI1 SEG11/VLCD2
84 50 PC2 ADC CH2 SEG12/VLCD3
85 51 PC3 ADC_CH3 SEG13
86 52 PC4 ADC CH4 SEG14/VLCD
87 53 PC5 TAMP1 ADC_CHS C3IN+ SEG15
88 54 PC6 WKUP1 ADC_CH6 C3IN- SEG16
89 55 PC7 VREF- WKUP4 ADC_CH7/VREF- C2IN+ SEG17 OPOINN
90 56 PC8 VREF+ WKUPS5 ADC_CH8/VREF+ C2IN- SEG18 OPOINP
91 57 PG6 OPOOUT
92 PG7 C1IN+ OPIINN
93 58 PC9 ADC_CH9 C1IN- SEG19 OPI1INP
94 59 PC10 ADC_CHI10 SEG20 OP10UT
95 60 PCl11 ADC CHI11 COIN+ SEG21 OP2INN
96 61 PC12 ADC_CHI12 COIN- SEG22 OP2INP
97 62 PC13 ADC_CH13 SEG2/COM6 OP20UT
98 63 PC14 ADC CH14 OP30UT
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LS520
LQFP100 LQFP64 GPIO YR PR o SYSTEM ADC COMP LCD CTOUCH USB DAC OoP

99 PC15
100 PDO

1 PD1

2 PD2 ADC CHI5 SEG23

3 64 PD3 ADC_CH28 SEG24

4 1 PD4 WKUP3 ADC CH29 SEG25

5 PD5

6 PD6 TAMP3

7 PD7 ADC CH24 SEG26

8 PD8 ADC _CH25 SEG27

2 PD9 OSC_IN(4) ADC_CH26 SEG28 CTI8

10 3 PD10 OSC_OUT4) ADC CH27 SEG29 CT19

11 4 PH10 CT20

12 5 PHI11 SEG12/VLCD3 CT21

13 6 PH7/nRST NRST

14 7 PDI1 0SC32 IN

15 8 PD12 0SC32 OUT

16 9 PD13 ADC_CH30 SEG0/COM4 CT24/Cshiled

17 10 PD14 OSC_IN ADC_CH31 SEG46 CT25/CMA

18 11 PD15 OSC _OUuT SEG47 CT26/CMB DAC_EXT_VERF
19 12 VREG VREG

20 13 VSS VSS

21 14 VSS/VSSA VSS/VSSA

22 15 VDD VDD

23 16 PH14 WKUP2 ADC_CH32

24 17 PH12 ADC _CH33 SEG10/VLCD1 CT27

SHEfA T - 19/51 - ChipON




o ®
\§<ng_l;l_l KF32LS520 i F A v2. 0

3.4 5| I EBRGTR-RIhFE S 5 Th e B R T

7 3-3 [RINFEIMR ERREY

el RTIFELh fE
PAO USARTO RX
PA1 USARTO TXO0
PA2 USARTO TX1
PA3 USARTO CLK
PAS USARTO RTS
PA6 USARTO CTS
PAS CCPOCH1
PA9 CCPOCH2
PA10 CCPOCH3
PA11 CCPOCH4
PA12 TOCK
PA13 CANORX
PA14 CANOTX

USARTO. CCPO Hl CANO S RHIRIIFEREAN TAE, HRAEMRIIFER T ARl E&
)10 Ho

TR, RIHEE VO DAL B %547 %% PM_CTLO Al PM_CTL2 i T &b, #/E & 7as
T, TS AR A S 1 4R A

1. ¥ OSC_CTLO %17 #:/) PMWREN £ 8 1, RVF&OIE1EE S Bk,

2. ¥ ARG ph i B AE 48MHz DL T

3. BCE PM CTL2 % {745 USARTOLPEN f (& CCPOLPEN f7. CANOLPEN {) ,
R THFE IR AE Stopl B FR¥FF TARIRE, AW EA: FBPRAKDFE VO H s
N B A D RE s v R 58 USARTO B, 75 2 [F] I PM_CTLO 27 /745 ) PHERIIOSEL
PiE 1;

fic & PM_CTL2 #7745 ) USARTOCLKLPEN £/ (5¢ CCPCLKLPEN fi/ . CANOCLKLPEN
B, SEFEN ERIRATR % 2 M AN AR B0, R fo P f45 S 7E Stopl ARl T 4%
S TAE.

3.5 SIHIEBRSGR-FMTREES] B R RG] BIBR S

3 3- 4 FRIUTHRES | BIARST

GPIO ne i 5] i RNATI 5] FF (7] 8%
PAIL RTC_TS
PC1 TAMP2

PC5 TAMP1

PC6 WKUPI1

PC7 WKUP4

PC8 WKUP5

PD4 WKUP3

PD6 TAMP3

PH14 WKUP2
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4 BWHRNA

4.1 DMA

B AT R (DMA) HI T AN SRITEAk 2% 0] BB 6%, T F T RAM A1l
RAM Z i), RAM FAM& . A AIANE 2 (B R AL 4 . DMA B D HhE 2B
B 5 N EH bribnk 2 a e, 58 SR e, SR CPU BT Til

£~ DMA B A an e
7 AN AT G Y e TE
RFEE ARG RS . AFAE BRI AN L ANBEAN AL 22 8] F B A
SCFF 8bit/16bit/32bit K 7 55 1L 4
SCRF E hah s R AT bR, SRR E BOUE AT H bRk
SRR
SRHERAR SR E, KON 65535
SCHE 4 GomiE i e Rk B
SCRRAME R, SCRFRRPE il R
TBER AT ISR £ R H AR TeE!

TB R 1T AAE S 1) EHs &

4.2 TimpER 2 (SYSTICK)

KungFu32 WAZEHE T —A 24 L) KRG € 25 (System Tick Timer) . R4
SE I 45 0] A R G AR A T AR I 1 S A T i, RO R AEARAR T A AR . IRBEIRER
TARLAE o RGE #8A L HK Tl &E.

RGTIEN SREMI NE R RETHERNZAGRIHERR I, RGN E R
BRI 0 W 272k — AR, IR RGET 0 I 4 FLAR M %7 748 (ST_RELOAD) [f{l
SANRGTHER AP X RGN E R 8 A Z A4 (ST_RELOAD) HHTHREA[
DS S A T TR B A o 70 P 5 dA e e B, BT ESE A ST _CV R e i
B YW A A7 2 SR AH, f COUNTZERO {7 % ST_CV &%, {#if ST_RELOAD [{I{H /il
HA ST CV H,

1] ST RELOAD 5 0 2 i1/ T AN vh-Hoa 4%

Wi e INT_EIEO 2777 48 i) SYSTICKIE A7 ] LA A8 28 G015 41 i) 8 I, 245 b 2%
1 1742 0 AT LLKS INT_EIFO 7] SYSTICKIF prEALE 1.

4.3 EAER/TEER(T14/T15)

Tx(x=14,15)7& —A> 16 AL et it Bigs, e e B TAER S, 2R 3 fhit
40y = VR L1 o 5 B N -5 A 1 O N o e WO 1 702 N [ e W - 2y e oW R
o Tx i b Wrds & TXIF A2 E 1.
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FEAR B 2 B R HE:
® 16 HBNE A
[ ]
[ ]
[ ]

16 REAT g AT Pias,  H TR N B B2 R EON 1~65536 Z [8)4F 5 K E 70 4
FE SR S DL i R S AF I 7725 DMA 353K
FEAGERS #5 R LA T AD AT DA Fibk

4.4 EFER/ATEER(TO/T1/T2/T3/T4)

Tx(x=0,1,2,3,4,18,19,22,23)J2 16 {1 E Rl /AT A% . Hoh TO AI/E AR IhRE & i 234
SGiL Dt NAR R € X St i U A I (Y W G S A L o @ s W 1 M o~ AN [ A
Bopney bpa) 07 50 IR, HEia AR, Tx P sS4 TXIF & 1.
Tx J&THMERE T, BILEA ] Tx b, 545 BEXRE R i A5 b i
T AT g TR
® 16 £7/32 fir A B EE T A
® 16 f7/32 A Al gmAR o Ahas, FHTXH4m A I B RE0CH 1~65536/1~4294967296
Z AT HE 23 A
® EfER AR AT LA Tk AD Al DA ik
o  HUFHM. ik FHM kB, TR, B0 L R ES. RSt
AL DMA i3k

4.5 BERER/TEEE (T5/T6)

ECCPx i %A & P13 Tx/Tz (x=5;z=6; Tx 1 Tz EHAHED , 12 16 [
SERTES, A3 g B R R A B RO R, AR A 1-65535
H T T SRR e 28, AD & DMA 254h % .

TR I T AR 3 BT R LA
16 A | zh HE T s
16 S AT LT A (O Aas 1) A1 4 Sr Al AL e s (o aias 2)
FCER AT Tk AD. DA S5
SR JE SRR ST R
SRR LI AR T I AR T AR
TREFEMER (k. 1195, BAD
AT PSR 4 DMA %R (CE¥r. TRGI fik . flide/ELRe . et

4.6 E AR/ HE/PWM Bk (CCP0/1/2/3/4)

CCP FEHZ 18 F AL 42/ LA/ ik v A d B, fEX@ A CCP i, SRR & i/ 3
A% CCP BYTHE 2, mT DUA R SEEUHETh e . ELEThRE A PWM ThRE.

1E CCPO/1/2/3/4 Bile LU IR 27 A7 48 16 AL &7 A7 4% CCPx_Ry(x=0,1,2,3,4;y=1,2,3,4),
ZarfEa T PWM B0 R G i E .

£ CCP0/1/2/3/4 R i HE a7 4725 9 16 ALIF 27 47 4% CCPx_Cy(x=0,1,2,3,4:y=1,2,3,4),
AN R B
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HH CCP EEREALFE:

® 16 /32 LR D RE

16 £7/32 KL LL i Thig

16 £i/32 1) PWM T

S FE PWM & 36

4 ANPROT B TE

PWM SCHFI R A0 55

SCRF Bk iy

B AR floRFAE Ol i, Tl BB | PR EE A
Al LLP2 4 DMA 5K

4.7 WIRAEHIE/ HLB/PWM IR (ECCPS)

ECCPx (x=5) LM IE R A 42/ LUk 5 R i BE R, v AR BRSNS S A4 . T
et LA K PWM %t = A Ihfg . 78 ECCP #ithrb, SRA 16 AL 52 I 2% /1H 5088 (ECCPS
9 T5 Kl T6) 1% ECCP 1T 4R 2%, 7E ECCPS Btk #2757 /745 4 16 AL 247 2%
ECCPx Cy (x=5;y=1,2,3,4) , LLEA(74%N 16 f1HI7 /7% ECCPx Ry (x=5;y=1,2,3,4) ,
ZarfEa T PWM B R LI E . SCRE 0 S A s I BOE R hRe . SCRF&A
TETE PTG TR

W N FHE R AR P24 DMA:

DA TEETN
it LA
KW A
B R

4.8 IER WAk EE (QEIO)

FLR AL AR A 1A b ik o FL B o TR A A Rkt LR T T RIS e M LR B A B
AR EE S

TE 2 Y i Rk e 2 A S0 A8 Ak HLIE 2SRkt 24 e B B AL B 1R % FR w88 7= 2E I Ok
ML e A 3 Mit: A M. B ARSI, FALR iR 77 m)m DL d i ks s >
ikt 7% (QEA A1 QEB) HH G RIIE M AR e, A A7 B AN ] ] ik £5oR ik i e (R
W kR B k) SR E . FEALI Za xS A7 B LR 5] ki R AR E

QEI M T/##r A #1 (QEA) M1 B M (QEB) 155 HIfRIL 2312 5 LA H T Bitit 3L
TH B3 A ek TH R R i N b P 25 Mg 7 8 e R X B N A 5 AT IR

QEIO I iH %y He e I 28 T7.
QEI ) TAEFrPEAL4E:
3 BRENIEIE, 43 PIARTE SRR Sl kN
i N\ ity PR G A e S R A
16 7 38 38 /38 JiAr B T E A%
THEOT RPRAS
x2 Fl x4 THEU o PR
PR B TH A AR
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{5 FH R B S 7 B T s

A FH 2 51 Bk = AL B TS
® E ] 16 {7 E N 28T B I
® X YmhL A L

4.9 BEEHEHELR (A/D)

ADC Fjf

12 iy

16 & FAA G EE+4 D E e s IE
SCREH R URT = AR S =X
SRR S AN B2 A =X
Ry 20 /NI TE % SR i s

EACT Y P WEP A Py

ADC SZff DMA filk
XFFEAE 1 A
R E I #il & ADC

N AD 5 5

ADC ¥4y [a]: 12.5 A&

AD HiJk: 2.4V %] 3.6V 8 Vreft+
ADC i NJuF Vref- | Vref+

4.10 FUEFE BB EE (D/A)

DA 5

2/~ 12 it DAC

12 fi DAC X ¥F DMA Jjfig
12 £ DAC SCHFAMES fih 5 e 46
12 £i7 DAC SCHFM: 5 R AR 4
12 fiz DAC CFF =Mk A 4%
MUST NI S 2 R IR

4.11 B LB B EHR (CMP)

BAHLNE 4 DR g, L3 2R AR

® IF Ui 22 H N\ ity 1 AT ik

o HHH N ERIHR AL IE NS R

® Rk

® blUTATiE

® IR iR

® [higasan TR N E I A PRI N . PWM SR B T 2 5 i 2
® it E N BEMF (Jxlarzh#) FAFM HALL CE /RN 5t
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4.12 Al gmFEsY ;M BOR BRI (PGA)

R HLA B 2 AT g 28 I8 SR A B . e B R

1E A7 22 4\ i 11 AT i

PGA #2571 (10X/20X/40X/80X)
PGA JHORHET 1) 7y B8

T DLELE AD, 3T ORAE
BVE: ARGE AL OPO/OP1/OP2 (K] 547 14 25 2% v 2% N FH 5 =X

413 BN TW RS (USART)

USART #& Universal Synchronous /Asynchronous Receive & Transmit 455, & 43¢
AR [P S P SO A s XORRIE A0 T/ TIOR8 1% 2 — AN @ E 1 1O 4b
B, WAE NEBATIER O . BRI B S AT RSNSOI E XU LR RS
AT DL B O 5 A B T R LIS R L FD RS, 5@ E R R L AR

AP AR R AR B, B 7 R D AR BN AR B

4.14 BATAMREEO (SPD

SPI #RE A e B A 7 SPI ¥ 83 12S Bl . SPI AERLERIA TAELE SPI 7k, mliEid
AR LD 2 128 #2078 128 B0, BRI BB oy X TS, ENLRMALE

WO Bl ESEPR oL Tl H R AT —N 7 1A A AT B

SPI AR 3 EAHFE -

3R 4 LR L
8/16/32 &k =X
MSB/LSB & & 1% 7] ik

F M

I B AR ]

AT Gt P B R 1 AR A A7

A il R o T IR R 38 AR ISR
DMA 5

128 £ EHFE:

T

F AR

IR EE W 16/32 fif

8 P LB ME T RAFE T sy (EAURFEAE 8KHz F| 96KHz)
A G TR A bl

TEEL P 128 PR

B 12S KRR

B LSB X F5hriE CHX5%)

B MSB X5 (X5
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B PCM brifE
® DMA LE
Al R, $5Z N 256 X Fs (Fs N3 SR FESI %)

4.15 BEERBEREED (120)

12C FHiE :

Z M ATRE R R & aE N %

PC R &=, maaisIbES

K 7 A2 10 A7 H ik

Y FF Fast Mode Plus #5550, ¢ i® 5 AT i& 1Mbit/s

RFE L Mk R )

FEM T aDWER AT A 1 12C B4 IE G =

DMA &5

PO AESC I A B Dy BE, HAEAF S 7 8 S Fifs b A by, DU T [ R S £ 4% T
At o PORSER SEIARAE BT DL S 72 AN 067 Ttk o A A 51 BB T s A& i 2k (SCL)
AL (SDA) o EIT{FREAII2CEN B 1 LA AEI2CREE R Thfit .

416 A E~ (LCD)

M dn 7~ (Liquid Crystal Display, LCD) IRaNHBIH4ZIL CPU it ki HdE, 1%—
IR AEAE LCD BdE 27228 mh,  JFAE LCD Budls 2517 2% P BB 7 A I P4 1 sk Bk 5
FRASELE A LCD AR, SCIUHE M 747 SR DiGe. LCD FEERHEW T .
® KT 8x48 ) LCD BREh#E
FF LCD TR ) B 25K 30
3N AR T ARG LCD B
8 (4 NMastmle s (4) MEMESL: #&, 128H, 138H, V14EH, I8RE
H
3P B RS, 12 MWME, 13 mE
RFINFR IR
TFE A/B Wi LCD BRBh 3
SR IRV R W R TS e

4.17 SERFIFEF (RTC)

SERFAS B (Real Time Counting, RTC) Hycfefitgs FH /- Sty [ LA K& H PifE B RTC #
JCIEL I (A ZF A7 AR AL A R (B 4r. BFL B H. AL ). FUREEH BCD 14
B AT RO . BT HEs BB AT DL E R B R G Y1 S ()R H

RTCHIHR AT LUARMEAE . Ay (HE. KA, HAIMEREG BT LU TR A, 4
LB RME o

RTCIPI I il v DLE I 8 1 £ M AN A IREXTLE . A SRR ABEST 2 INTLE A1 415 = 43
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AR 128 70, RTCHLER 47 s L 1) 7 I i E D e

RTCH AN T 4 12 (14 1 B D RE Ao rh Wy, I AT T SE A2 I 18] 6] B 2 A7 s v 50 2L ) i 1) 391
BEAT RSB E

RTCHLERAL T4 U4k A, DI BITAT X RTCRR B (I3 11 AR 32 B 4% il R 37, R AERTCH
-8 AT ZACVF R 5 RERTCHIR 2 J=, R E A B IR R AP £ TAFVE RN, RTC
R n] I TAREAR T AT B U R R AR 2

4.18 IBH| M L (CAN)

P 4% R4 (Controller Area Network, 155y CAN) & — i T4 o T4 i 1 &
(EletronicControl Unit, &5 4 ECU) 2 IR AT S2kARiHE. CAN SR X Hi L
THHEAT TR0, ST REAROR BT, ASMAEW LU S RS-485 KUK
ZE oy AT AR R e A mT DA FH B8 I m 58 R XA 4 « CAN JEh 2R B W1 ST XA 28 B Tt 1)
B A H R Z R T &R N 608 (gl Tk 5 AT 71D o« CAN &
LRAE DR K E /N T 40 KIS f5 R AT IA 1Mbps A7 R o A 2 R A% U A5 508 TR EE 25 iz ({1
1 125kbps B3l THEE B AT 500 KD
CAN A F etk
FFFCAN2.0BHHYL
[F B SCHRE 1 LALAI2907 1R 5165
{7 3 % 7] 15 1 Mbits/s
AL/ B ) B R S
AT G FE P A 1R R |
B — R A 27 A7 4
Hop A — AN C AN L 2R A8 5% 1 o
ARz i o7 45 1) 0 Ap 3 25 0w b
FEFRHEFNG Ji b5 2 A H A SR USRI #5325 B Wi RN ARAD 27 47 4
LRI SR AT E A S E R

419 ML FE T (IWDT)

G [ VA0 R YA AG: D AT A2 ok e A A R SR A e, 4 T B3R s B 45 58 R INHE IR 7 A —
MRGEAL.
IWDTHGE &AL EZORE T I EREFAL, REWSE &AL TARNIS &

R
H B T 58

B g A AR AR, B INTLF 5

CIE VeSS (R iF

WERE AL EHEANEEE T T (R
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420 EOE 11 (WWDT)

T V5 | 1A 38 5 4k FH R Wi el #7150 B Bl AN ] 19 00 14 32 8 4% 13 il i N R A2 7 1 3 O
W B AT P A T P2 A AR R
WWDTHGE S R E R e A TH i g Ve B SRR 7 e m e B A B[]
B 1 SRR I N R P A 1 8 3 3R B B A A
R
o T4mEH BB
® Py N EE A B INTLF
® YRR TI AN
o RftrIHT;
RN (A . & ION SRS R H R I SR .

4.21 HEAEL(CTOUCH)

P 545 AR T e A U SR A L AN PR 05 2 [ PR R AR A, R W 2 1 B o 2 5 47
ETF4R Ml . CTOUCH RGHRME 1 Al 58 R G AL A b BERR, mT DU >R & 5 r Al 1) | Fl
A —XF R I B AR, H EAAIER SCS (Self CapSense H AR Bl
T AR ZH, HHEAMH MCS (Mutual CapSense H.HE AR ) FHARKSLZHL. SCS
1 MCS BN A BA Tl =2 5tk SNR, &5 R BUE , RIhFE, DL &) EMI
FetE. CTOUCH Z %t — Wb Fl 3R A 45 6 R

BA MR
SCHF E HL AN L ) g B R 7 5K
BT SCS i EHEARSE ML TR R 1) SNR, I H 9wt 2% i
SR 4 B 44 07 ORISR B & PR 1 A 24 e
PRAL 7Y HOREE . Dy BEATLES S A AT g AR FR B OSSR kN EMI
SCFEZ PSR AL 78 S5 AR RTAS [R] 5 BE 1 25 AR 1Y) v R R 4
& T PCB. FPC. 33 A1 A% SR 2
FRREE W% WREZ MBS
SCREBT K Z5 KoK ) CShield B AT
i A PN RS R S S QT N
P TR IIFE CTOUCH 1247 Mg
FVF GPIO 1 HU A IR FLAR . i A % o i Al
PRpt 7 R 1A IR B Th g
il CTOUCH R4i11 CT-FSM #HT WG, 18/ T CPU M3 #E
SCREE AT B3 A ) CTOUCH 244

4.22 USB &t (USB)
ZE BT B2k (USB) A— AN A BN ER S B ATH: O, nf L&A USB #hk
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FIEN RS TrL USB ) —LEfke k.,
Fe25 USB 2.0 2 HiiE
SCRF ) A v T S A 2 A
CRF USB it/ 5 #:4F

512 ¥ SRAM N B 217
PRz L M i T e
FIT A ity e 350 S RE X 2 A =

4.23 CFGL &5t (CFGL)

SR 8 NI TG B g s il At B/ v Wi/ A I AR S S A 1 i

FE I B ORC B i i KB (BT USB S KHIA% )

FIBCEIZHR 0 (CFGLx) Bt rlB B A AT 8 B BR M0 AR I T A2 2 . 125
BTG IR 2 AT 6 NG 5, JFIE R T BC &1 1R 16 M i ik 4 2% X 5 8 T 2k

HIZH IR — 12 k.
FINVESE DL RS SR S

1/05]

i

AR

AT AL

A] e AL B AL -
o LT
- AND
- NAND
- AND-OR
- AND-OR-INVERT
- OR-XOR
- OR-XNOR
o Hiffd
-S-R

- A E 1 MR AL RE I PR HI DR A7 45
- E D MEALZIRENIE YDA 48
- alr LT HE A IR i J-K A B A 2

424 547 (RESET)

RGN

® POR FHIEA:

BOR E i

NRST #MBEAL5] I AL
W ORI TR AL
v Nk B =X A

MR T

G4

4|

-29/51 -
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® HIFEAL

B HLEA: POR EHEA. BOR 7. NRST Efi. IWDT Efi. WWDT &1,
WA AL ST AL T

BrE AL A CAAE, B HLISSEBE— AN AT gm 2 (1) H R A I H (PVD) , Xf it HL R VDD
(1 L AT R
AT R RS EAR BN F M F A Z 2 m, He KGR ERME KA
I B A e B AR

4.25 SRR BT £ BEAE L (CLK_EN)

NT BEAKITIFE, ERAANEEBhEiEE k. AEATH SNBSS, 7 B AR A BB Bh
BHMES, SRR T/E. i PCLK CTLx (x=0,1,2,3) #M A d s i 25 77 2 2 1 A
NI AN BTl 4 AN I B A RIS, CPU JoiEwhAH N R B 27 72 283k AT 5 4 .

4.26 #r3% (BKP)

FA IR 32 > 32 LA IR AN TN RE R 0 A A7 4%, AT T ORAE e, w e asdl
£ VDD HUEHEVIW, 558 0] Ll VBAT 4ERpfib . &0 & 17 s R SEIaG B
S RN, A2y VDD fH E R AL

427 RATLERK BT (CRC)

TER LR 6 (Cyclic Redundancy Check, CRC) A LA A= il £ T =0+ HAS [F]H&
FEEHE ) CRC AHHE » CRC H2 AR W] N FH T A% 5L K A i 5 50008 A i 11 TE A8 2 1 o B 1k
CRC 31
® UM, HiE SR 33 BN A R T
® LA AL )
® PRI MRV E
@  SCHF 8/16/32 LK EEIK N B i X
® G NBHE SRR T RTERAE
O I ESE IR SRR g iR ) S Bl R AR
® IFESIRIR TR

4.28 AES IR (AES)

B SRR T —A AES s fisl, HonT PLiEAT 128bit 1) AES IN%, ARH T%
B 0 % 1) 25 A
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5 HSFREME

5.1 MR

BRAR SN, A B AR AR X VSS S %11

5.1.1 BCRAERN I/ ME Ui

MR A AN R, B KB A B/ ME RS E PR BIR B T AN 28 H [ /M, B R AE ], 72 i
HH100% M % & E AT TA=25"C (TA fcRME CGEFRRNEEVERD O A B iR R L
TR o

FE T Bt B A REPE B 25 S0 W SR s A R R A I OB, A PR A A A A R BE SR AN 2
iR

B TAEHE 1.66V 2 3.6V,

5.1.2 #A{E

FRARSS AN ], SR CIRARMED SRIETHAEEIRE Y 25°C, VDD=3.3V %M. B
R 2%, JA—Eaidilik.

ADC it RS B I 138> A i R Y0 B O R R SR, 95% e/ T EEE T 2038
EH

5.1.3 £kiERh 2R
FrAEm AN E, swiighee L 2% iHE S, FA2M.

5.2 BATEH

FER I T 2R R R B R Y 2 0 8 4 3 O TP ST (8 0R I PR TN ) B K 4% R
S R DI RE AN R ARIE o I X e f KV [ 22 5 M 1 & IR T Sk o 08 I R 26 AR A
JEDEC JESD47 ks, R IX M hniiE ZE 2 AR IR 75 2K

* 5-1 RSN

ine) R B/ME BAME L -EA
SMBEEEEBE (including
Voox-Vss Vbps Vppas Viar) 03 4.0 v
Vbp12-Vss PR RS B -0.3 1.32 \'%
Vin LPNSEA | VSS-0.3 4.0 v
| AVDD-VDDA | VDDx HLIFIE A1 & 22 - 50 mV
| Avssx-Vss | NGNS wd ] - 50 mvV

vE: BT VDD 1 VDDA 5|, VSS 1 VSSA 5| JHIFE S Fr 41 B B 7 — AT

31/51
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= 5-2 HiREM

”5 £33 BXE HAr
> IVpp A~ VDD HLIFIR AT DLER L B g 150
= 1Vss AN VSS HLYR AT DA YA He IS A 150
IVop pix, B FURE A RT DASR G 0 5K L i 100

IVss ey, AN A BT AR GRS KON FL I 100 mA
Tio PN, T3 10 W] LA [ 85 K HL i 20
Sl o B 10 AT LA 1) HL 8 i 100
o JAS 10 AT LASRAE () g s B 100

* 5-3 mEFHHE

s iR BXE HAr
Tsto AEA R S -65 to +150 C
T wASER 150 C

* 5-4 BAEITERMN

s BH P 353 B/ME BKE BAr
foux core A - 0 120
Fovsnick A E B AR AR 0 120
Toun DMA TAE#Z 0 110
Fss AES TAE iz 0 100
fuss USB TAESZR 0 48
e T/ / T e A AR 0 120
Foer QET LAE A% 0 120 i
forar CFGL TAEZE 0 120
o 12C ARSI 0 120
for SPI T AR 0 80
T osur USART ARSI 0 120
Fere CRC LAE ATz 0 120
Fem CAN TAE#IZ 0 100
Lok BKP TAE#Z 0 16
Frre RTC ARSI 0 32 il
i TWDT/WWDT “TAE AR 0 32
Vio FrAEBAT HLE - 1. 66 3.6 v
Vinrz FRAEB AT HLE Eog ESiEr| 1.08 1.32 v
{81} ADC 1.66
1 Fl DAC B 1.8
Voo Bl 1 Ff] VREFBUF i 2.4 3.6 v
ADC, DAC, COMP, VREFBUF A~ |66
A4
Vi A LR - 1. 66 3.6 v
32/51
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5.3.2 L H/FHEBEKEITEMY

A& 5-5 LH/IFEMNEBITEN

Ciin= B P33 B/ME BXE X4
. VDD iR i 0 oo -
VDD VDD F IS%JE$ 10 o us,
tvbpa VDDA E % - 0 ® us/V
VDDA T % - 10 o

5.3.3 A B IEIEFH B HER % BOR,PVD

MRS, TFEEMHAREGE N, BRI N ERP R UR/ME, &REY XA
I H _FH AT LA TERRAZ BTE R R . 5 U AN BEZN T 10us/V s
%y £ EEEFETR, VDDI2 RREREAMNE A YE.
* 5-6 SMCMERIEHERIFE

”5 2 i B/ME HEIE BXE HAr
o L THE 1.61 1.66 1.7
POR B DAL — A\Y4
VPO LR iRE TR 1.6 1.64 1.69
R SPARIE] 2.33 2.36 2.39
VBORI BOR1 &1 A TR 523 e XD \Y%
R SPARIE] 2.54 2.58 2.62
VBOR2 BOR2 &1 BI{A o 546 350 X \Y%
N TR 2.89 2.93 2.97
VBOR BOR3 S A7 - \Y%
OR3 OR3 ZArHfE TR 2.79 2.84 2.88
TR 3.24 3.29 3.33
VBOR4 BOR4 £ v B{A T 311 317 320 A
e L THE 2.44 2.49 2.51
2 T B G 0
VPVDO ] Y FE A U BRI AE O T ORE 527 2.30 N
i TR 2.61 2.66 2.70
2 T B A N -
VPVDI ] G 4 FE AT I BRI 1 T 39 YD) YT \Y%
. - LTHE 2.79 2.84 2.88
prys RoRlIE S
VPVD2 AT g P H R AR R 2 T >sa 5o 63 \Y
. - SPARIA] 2.96 3.01 3.06
i F LA B s
VPVD3 AT i P H A B 3 S 370 375 379 \Y
i SPARIE] 3.14 3.19 3.24
2 T B G N -
VPVD4 ] G FE A U B A 4 T XY T 396 \Y%
i L THE 3.32 3.37 3.42
VPVD 2 T B G - \Y%
5 ] Y 2 FE A U BRI A 5 S 302 308 NE
Vhyst_ POR POR (1B Ha & - 20 - mV
Vhyst BOR_PVD BOR Fl PVD iR ¥ B - - 100 - mV
Inn(BOR_PVD) BOR F1 PVD .5 Th#E - - 1.1 1.6 uA
33/51
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5.3.4 BAT PVD

% 5-7 BAT BS45 14

i) 28 A BME | BEE | BRKE | B
_ Rising edge 1.6 - 1.7
BAT PVD SEL=000 Falling edge 1.59 - 1.69
_ Rising edge 1.8 - 1.9
BATPVD SEL=001 Falling edge 1.64 - 1.69 v
_ Rising edge 2.075 - 2.157
WA S R g BATPVD SEL=010 Falling edge 1.848 - 1.932
B Rising edge 2421 - 2527
BATPVD SEL=011 Falling edge 2.161 - 2.264
_ Rising edge 2.893 3.036
BATPVD SEL=100 Falling edge 2.588 2.716
_ Rising edge 3.624 3.764
BAT PVD SEL=101 Falling edge 3.422 3.366
Ipp-BATPVD BAT PVD Tt 20 uA
Tstu TF IR A I ] 108 us

5.3.5 HJE R

HE R HAE SR Z R NAG: BTk, HERE, VO g, &AL E,
BATHAR, VO JFREE, FEFPAAAE AL BRI

LiRIRY B NGERRIER S EF

MCU f£ AR 26 A D45 -

O B VO JHI#R AL F AU A

@ B THREERULIAS, BT SMEEERAE 1L

(3) Flash T i I (6] A 9 B NS RPIRES S, BT FHCLK %

@ 2HMEEERERT, Frork=Fuciko

I THI A BB AU T PSR AT A% 4 PRI E B HL R T

5.3.6 VREG
& 5-8 VREG BS54t
Gide) 24 M B/ME HAE BARE L Eina
POW12 TR R - 1.2 %
VDDeoctr VREG ] RIFAZ (L 0.1 %
Tsetting LI [A] VREG = 1.2V 43 100 us
Laive B fi /1 VREG = 1.2V 200 230 mA
Cext Output Decouple Capacitor 1.8 22 5 uF
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5.4 B BRIRFRRIE

% 5-9 HSE BS54
”5 E 20 b i B/AME HEIE BXE HAr
DuCy st 45 55 %
fHSE_ext AN A VDD =3.3V, TA=27C 4 8 32 MHz
tsu Ja B ] VDD =3.3V,TA=27C 2.5 ms
C A 39 14 10 pF
Ja B 5.5
VDD =3V,
Rm=30Q, CL=10pF@8MHz 0.54
) VDD =3V, 0.95
ldd HSE Ji#E Rm=45Q, CL=10pF@16MHz ' mA
VDD =3V, 0.68
Rm=30Q, CL=5pF@32MHz :
VDD =3V, 34
Rm=30Q, CL=20pF@48MHz :
VHSEH | %\ PIN ) B Py [ 0.7VDD VDD
\Y%
VHSEL N PIN FOAEG HL ST 9 il Vss 0.3VDD

TE: tsu TR WHPHE A S SR A2 76 8MHz [ 1] .

PR Ci
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5.4.2 LSE
% 5-10 LSE BB S 431
it B4 M BME WAEME | BKE | BA
DuCy eslad - 30 - 70 %
o AVDD = 3.3V,
Fise LSE #fi% TA = 27C - 32.768 40 kHz
tsu JF J5 1 1] - - 1.5 - s
C A - - 12 - pF
LSEDRV[1:0]=
00 - 260 -
IR ZhBE
LSEDRV[1:0]=
01 330
HHAEIR S BE
Idd LSE It LSEDRV[1:0]= nA
10
Wi R A 520
7
LSEDRV[1:0]=
11 650
i kEIRE 7
VLSEH | OSC_IN #i A\ PIN & H P - 0.7VDD - VDD
\Y%
VLSEL | OSC_IN %\ PIN 1 Hi°F - Vss - 0.3VDD
36/51
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5.4.3 HSI
< 5-11 HSI BB S 451
b=y 2% F 3 B/ME HAUE BAME | Hb
fCLKOUT Ij‘] T;LB %}/@j }/@j$ - 16 - MHz
DuCy 52 — 45 — 55 %
AR A IR . . -
b | PPHREER | e vpimamn | s | w0 | 5|
tsu E ﬁJ Hﬂ‘ I‘ETJ - - 5 - us
tstab *%% Hﬂ‘ I‘ETJ - - 17 — us
IpoweR iss VIFE - — 47 — uA
5.4.4 LP4M
= 5-12 LP4M B S 45
/5 24 At B/ME HRIE b= PN BAfL
fCLKOUT lj‘] %B’TEE}/FE 4M H?J‘ &‘{EE ’ E VDD:33V\ ) 4 ) MHZ
Range GiIES TA=27C %A+ F
DuCy fi S b — 45 — 55 %
Atemp R FeVF LARER R Ju A -5 - +5 %
toy JE B [E] — — 1.5 — us
tstab %%'}T'_'E HTJ‘ l‘lﬂ - - 2 - us
IpoweR iss ViFE - — 34 — uA
37/51
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5.4.5 LSI
% 5-13 LSI B 545
s e 314 %A B/ME HAUE BRME L -EA
VDD A E TA=27C 1.66 3.3 3.6 \Y%
VDD = 3V,
B >
fisi S TA = 27°C 31.04 32 32.96 kHz
tsu J& B[] - 80 132 us
tsTAB =yt | 5% of final frequency - 110 160 us
o VDD = 3.3V,
B R VE B4 R . . +2. _ 0 0
ATemp /mlE/m*ﬁ ﬂf[}ﬁ]]’ﬁ/ﬁﬁy[l}j\] 2.8 3% %
idd Power consumption - - - 150 nA
5.4.6 PLL
% 5-14 PLL BB S 45 M4
#5 E 24 F-353 B/ME HAUE BRME L -EA
AVDD BT R VE 1.8 33 3.6 v
XIN/N LD TE < - 1 - 50 MHz
FOUTVCO VCO FiZiuH - 200 - 400 MHz
FOUPOSTDIV L Ol B - 25 - 400 MHz
Tpj(RMS) JE L 2 FOUTVCO freq= - 25 .
Tpj(P-P) 200MHz: - 200 - Ps
Tcj Cycle-to-Cycle Clean Power - 50 -
e FOUTVCO .
DUTY sl freq=200-400Mhz 40 50 60 %
LKT i 52 B[] - - - 0.5 Ms
XIN=25MHz,
T - - .
PVDD i FOUTVCO=200MHz 0.56 | mA
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55 10

i 4

5.5.1 B0

= 5-1510 Bea7SHES4FM

i) E2i4 %A B/ME HEE BXE XA
Vi /O F K 1.66V<VDD<3.6V - - 0.3xVDD
Vi /O i\ e s 1.66V<VDD<3.6V 0.7xVDD - -
1O HiER R E: | 2.7V<VDD<3.6V - 900 -
Vhys ‘F“H‘EEE mV
B L 1.66V<VDD<2.7V - 500 -
Tikg (1) IR HLI VIN<VDD - - +50 nA
Rpu 95 bR SR VIN=Vsgs 40 45 50 kQ
Rep P v N ) VIN=VDD 40 45 50 kQ
Cio /O B - - 6 - pF
5.5.2 10 #Hiastk
F 5-1610 HMHEBES4F
Viacs 2H %4 BAME B L5
VOL 1E & 10 i A% HL°F | Lo | =15mA - 0.4
VOH AT 10 Hr i e A VDD=2.7V VDD -0.4
VOL AT 10 H B BT | Lo | =30mA - 1.3 v
VOH AT 10 Hr i 1 VDD=2.7V VDD -1.3
VOL 1T 10 $ bk B F | Tio | =10mA - 0.45
VOH AT 10 Hr i i T VDD=1.66V VDD -0.45
5.5.3 10 AC 4%
F 5-17 10 AC B S 454
/0 EELE #5 E 24 %4 B/Ma BXE BAL
CL=10pF, 2.7V <VDD< 3.6V - 12
Fig KE | mRo® MHz
CL=10pF, 1.66V <VDD< 2.7V - 1
Low Speed
#i EFFfn | CL=10pF, 2.7V <VDD< 3.6V - 18
Tr/Tf R R I ns
CL=10pF, 1.66V <VDD< 2.7V - 60
CL=10pF, 2.7V <VDD< 3.6V - 40
FigRIE | &R MHz
CL=10pF, 1.66V <VDD<2.7V - 37.5
High Speed CL=10pF, 2.7V <VDD< 3.6V - 4
St E TR P e
Tr/Tf R R I ns
CL=10pF, 1.66V <VDD<2.7V - 7
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5.5.4 NRST pin R¢t%

X 5-18 NRST ES4F M4

s E 24 %14 B/ME HRE BXE BAL
ViL (NRST) NRST i \MIKHF - - - 0.3xVDD |,
Vin (NRST) NRST #ij A\ i Hi-F- - 0.7xVDD - -

Viys (NRST) NRST Jite 2 4518 ¥ifs B & - 200 mV

Rpu 59 _F i SR H E VIN=VSS 40 50 55 KQ
Ve (NRST) NRST % N\ &3 kb - - - 60 ns
Vne (NRST) | NRST Sy ARSI KA | 1.66V<VDD<3.6V 500 - - ns
5.5.5 AhER TR

T 5-19 SMERRETER S4FM
®E 25 *4 B/ME B RE BRME Bpy
PLEC ik A P Pk v P - 50 - - ns
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5.6 Ahik

5.6.1 ADC 12BIT 431%

% 5-20 ADC BBE4FM

o BN | BB | &K -
e ¥ %4 A . = L-<¥ivA
VDDA R LR - 1.8 3.6 A

VDDA =2V 2 VDD
VREF* ERIEZS VDDA <2V VDDA \%
VREF- fHES% - VSSA
Fadc ADC i gl AT - 32k 36M Hz
fs PRSI Resolution=12 bits - - 1 Msps
Avin e LR - 0 - VREF+ \%
Rin AR VB H BXFH BT - - 50 kQ
Radc SKAETF ORI L BH - - 2 4 kohm
Cadc P BRI RF L2 - - 9.6 - pF
tSTAB b H A ] - 100 us
Ts KA 1] Fadc=32M 0.125 - - us
ts SRAEI [H] 2 - - 1/fapc
Tconv AT ) Fadc=32M 0.78 - - us
tcony LA A 0] (2,5 AL [8]) Resolution=12 bits Ts+12.5 cycles 1/fapc
IppaDC ADC Ikt Fs=1Msps - 400 600 uA
Oe KRR Fadc=32M,Rin=500 +4
Ge W R 2.4<VDDA<3.6 +4
DNL o AR LR VREF+=VDDA +4
INL B AE Temp=27" +4 | |sB
Fadc=32M,Rin=500
ET A 2 Vg&?ﬁ;ﬁ; A 4 5
Temp=27"°
ENOB AR 10 10.5 Bits
SINAD 555 0 M 75 R 2K LI I ) L 64.4 64.5
SNR M LL 65 66 dB
THD R R -74 -73
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5.6.2 DAC 12 BIT ¥4t

% 5-21DAC 45

i 24 1 B/AME HRIE b= PN AL
VDDA FELJR LR DAC i} buffer 5% ] 1.8 - 3.6 \Ys
VREF+ ARSI DAC #it buffer <4 1.8 - VDDA \Ys
VREF- MSHEH & - VSSA

Connected to 5 ) )
VSSA
. DAC %
RL IR ¢ iﬁ”ﬁ - kQ
buffer Jf /5 Connected to 25 i
VDDA
Ro i BT DAC %ut buffer 54 - 16 - kQ
R Y buffer J1 5 I VDD=2.7V - 5 - KO
BON it s L VDD=2.0V - 10 -
CL Uik QiR DAC #it buffer /5 - - 100 pF
VDAC O DAC %t buffer 775 0.2 - Ve
UT- DAC % H L ' 0.2 AV
DAC %4 buffer & 0 - VREF+
+0.5LSB - 2 4
ST TE] CAA IR AR DAC #ith +1LSB i 1.8 3.5
Tl 4 B ot ey T buffer I3 +2LSB B 16 3
i, Hth A8 EfER | CL<50pF, RL +4LSB . 15 2.9
ISETTLNG | g i 25 4 0. SLSB, =5k Q = us
+1LSB, +2LSB, +8LSB - 15 28
+4LSB, £8LSB) | DAC #itt buffer 5[], +1LSB,
- 50 100
CL=10pF
VDDA JE 1] DAC %t buffer JFf5; CL<
PSRR Lk 50pF, RL=5kQ ) 70 25 dB
ANEH A 1l
Tw o w ﬂﬁﬂ’][lﬂj?ﬂﬂ(}ﬁ;iﬁ)% CL<50pF, RL=5kQ 2 - - us
DAC %t Tk, HiE i 400 i
buffer 12 g
I DAC M VDDA ¥4 DAC #ith T, wE 500 A
DDA (DAC) FEIThEE buffer JF 4 i ) ) "
DAC %t T, i ) 206 )
buffer 7% 7] e
TAE, Wi ) 400 )
DAC %t e
DAC M VREF+ buffer 773 T, wE
Ibpv (pAC, YR 1 LA i - 500 - uA
DAC it T, i ) 206 )
buffer 7% 7] e
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%= 5-22DAC #BE

2H

*1F

B/ME

HAE

BRE

HAL

oy ALtk

DAC #ith buffer J )5

+2

DAC output buffer OFF

+2

- i

10bits

Guaranteed

INL Aoy ekt

DAC #i ! buffer 7 J5 CL<50pF,
RL=5k Q

DAC #i ! buffer 3¢ ] CL<X50pF,
no RL

Offset TE R AVRG ) 2 1 R 22

DAC il buffer

I VREF+=3.6V

CL<50pF, RL=>
P VREF+=1.8V

DAC %t buffer ¢ CL<<50pF,
no RL

Offsetl 7E code0 KR E

DAC %t buffer ¢ CL<<50pF,
no RL

LSB

Gain AR IR T

DAC %t buffer JfJ&§ CL<50pF,
RL=>5kQ

DAC %t buffer ¢ CL<50pF,
no RL

%

TUE EVuEIRE

DAC %t buffer J1 /5 CL<<50pF,
RL=5kQ

DAC #i ! buffer 3¢ ] CL<X50pF,
no RL

LSB

SNR (EL 354

DAC #iH buffer JfJ§ CL<50pF,
RL=5kQ, 1kHz, BW 500kHz

DAC %t buffer 5[] CL<S50pF,
no RL, 1kHz, BW 500kHz

dB

THD TR A

i buffer 78 CL<50pF, RL=
5kQ, 1kHz

it buffer ¢ CL<50pF,no RL,
1kHz

dB

SINAD | {55 55 A6 Fl 2k 31 EL )

i buffer 78 CL<50pF, RL=
5kQ, 1kHz

70

it buffer % CL<<50pF,no RL,
1kHz

70.4

dB

ENOB AR H

HiH buffer 73 CL<50pF, RL=>
5kQ, 1kHz

11.2

it buffer 557 CL<50pF,no RL,
1kHz

11.3

Bits

PR Ci
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5.6.3 EHEZE buffer %71t

# 5-23 VREFBUF characteristic

5 SH F-353 B/ME HAUE BAE | B
i HRR Output 2V 2.4 - 3.6
Vbpa it F, ALY A
1B Output 2V 1.65 - 2.4
N " A\
AR Output 2V 1.95 2.0 2.05
'VREFVBUF OUT LinfiRE e eayay
SEY A ANAEE| Output 2V Vopa-15 - Vbpa
OmV
CL FLA F 3 - 2.2 uF
Tioad FEAS I - - - 4 mA
T10as=500uA - 200 1000
o s 8V< <
Ilineﬁreg EEAY}E Uﬁ %% 2 8V3 6\<I;DA Pli/m/
: I]oad=4mA - 00 500
e | SOOUASVppa< Ppmy/
Toad ree TR AmA Normal mode 50 500 mA
Tcoeffiv
-40 C < T_] < + 125 C - - reﬁnt+1
. 80 | Ppmy/
SE Y
TCoeff /Iﬂl/?ﬁ Tcoeffiv eC
0C<Tj< +50C - - refincH1
00
. DC 30 55 -
TG
PSRR HEJRAM I L T00kiLs T 29 - dB
tSTART TF Je5 s} (] - 50 us
I J¥ )5 i) buffer ) 9 A
RUSH BRURE LA
Iboa VREFBUF [f Ti0ad=0uA - 13.3 16
(Vegrsur) LR Ti0ad=500uA - 15 19 uA
lioac=4mA - 26 30
5.6.4 HLELAREME
< 5-24 LEBSRHS4FM
/5 E 20 b i B/ME HLRIE BAE Ay
Vbpa At F LR - 1.6 - 3.6
N e A\
Vin b2 e 4 A\ VG [ - 0 - Vopa -1
offset S H -10 10 mV
JCiR - 0 -
e IR - 5.78 -
IR - 15.5 -
Iy P FRLRL Y FE 16.29 uA
L, ) 200mV K&, 100mV
delay i ZE IR st 65 ns
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5.6.5 BHBKSS

F+ 5-25 BEBAFHRSIFMH
ine) SH F-353 B/ME | REME BAXE L XA
AV i AV TAER RN 85 178.7 130 dB
CMRR LR L 61.96 | 135.6 120 dB
Slew rate VDD=3.3V, gain=10 10.8 12 V/us
CM FLpE Y TARRETEE A 0 AVDD-0.8 v
offfset H i H -7 +7 mV
Inp HLTTHFE 183 195 205 uA
3 vE S
PSRR HLJE A EE ﬁﬁig;’fj:o’ Zile -658 | -80.5 -87.9 dB
GBW BRI A AV TAERE VR P 1012 | 232 32.86 MHz
5.6.6 LCD %k
% 5-26 LCD HBS4FM4
/5 E 20 b i B/ME HEIE BXE | #fr
Viep LCD M HE - - 3.6 A
e Buffer <[ 0.2 - 2
Cex VLCD 4 B 25 K F
Y SRR Buffer JT /3 1 ; 2 Y
Buffer 5] - 0.5 -
| M Viep fitH Buffer JF/5, 1/2 Bias - 0.6 - uA
VLep (Viep=3V) Buffer JF /i, 1/3 Bias - 0.8 -
Buffer }¥ 8, 1/4 Bias - 1 -
Run AR BK 5 RE 7 B B9 2% A P BELAE - 5.5 - MQ
Rin o IR ) i 77 R LD 8% 11 s B - 240 - kQ
Vi Segment/Common =5 F & - Vicp -
Vi Segment/Common 3/4 /& - 3/4Vicp -
Vo Segment/Common 2/3 ik 2/3VLep -
VREG Segment/Common 1/2 & 1/2Vicp - \Y%
Vi3 Segment/Common 1/3 /& 1/3Viep -
Vi Segment/Common 1/4 /& 1/4Vicp -
Vo Segment/Common A Hi & 0 -
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5.6.7 USB 2 1KE Bk 23 1R Hk B S Re itk

% 5-27 USB DC BB S 4%

s E 24 %4 B/ME HRE BXE L:XivA
Vbpuss UsB é;ﬁ/ﬁ;ﬁﬁf EH&E%& FOVF AR IR U N 3.0 - 3.6 \Y%
Voi 220y 5 N LR RIS A VCM TE 0.2 - - \%
Vem FEo N ARG £14 VDI 76 0.8 - 2.5 \%
VsE LAl N - 0.8 2.0 \Y%
VoL F A AR 1.5k Q B 3.6V - - 0.3 Y4
Vou F A e LT T4z 15k Q | VSS 2.8 - 3.6 \Ys
Rep USB_D+/D-FHLHLFH - - - kQ
438 USB_ D+ -4 HLPH VIN=VSS, IDLE #& 1.9 234 28 kQ
R 423 USB_D+ b4 HiFH VIN=VSS, #icifa 2.5 3.12 3.7 kQ
i €7k USB D- F4rdifl | VIN=VSS, IDLE 2 19 234 238 kQ
/33 USB D— -4 HBH VIN=VSS, #dm 2.5 3.12 3.7 kQ
%< 5-28 USB IRFIEES4F M
i 24 1 B/AME S RI{E b= PN BAfL
uLs I R BT TR] CL=200pF ~600pF 75 - 300 ns
LS I F B4 R ] CL=200pF ~600pF 75 - 300 ns
& F L7t/ F T ,
trfmLS UG t/te 80 - 125 %
tFS AR BT ) CL=50pF 4 - 20 ns
tFS AR R B ) CL=50pF 4 - 20 ns
T LIt/ TR \
trfmFS UG t/te 90 - 110 %
VCRS S 5 R EAS SN - 1.3 - 2.0 \%
ZDRV LPNE e UEE i) IRz i Bl A 28 44 Q
5.6.8 Touch fili# SRk
F5-29 MERZBESHM
#% ¥ 41t BME | i | B | s
Sensing BRI A/ - -
0.2pF REFJSE, SNR 5:1 5 - 40
c SRR I (P AN 25 A 2 S VRIS 0.1pF RIBE, SNR 5:1 12 30 .
P 0. 1pF RHUE, S\R 4:1 40 P
150
e e 3.3V rating, X7R or NP0 } }
X H A7 i FR R K Cap. Cp<A5pF 2.2 nF
CAS 55 7K A8 34 B AT fifh FEL S K/ - - 10 - nF
CMA/MB N e LN - 470 - pF
Cp_SHIELD St KAE SRR Bl AR L - - 100 pF
JABIITE] O B2 — s iE ] B B
TBOOT _SYS U D A Z 5 12 M%4E, Cp<<18pF 900 ms
EnrdiE (N EBRFSE—KiEE
TBOOT . . 12 Mg |, Cp<18pF - - 700 ms
FIARORTTE) ) HEGEL ' p=iop
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%< 5- 30 Touch IDAC BB S 4

#5 e 34 %14 B/AME | BEME | BKE BRL
e KR FC V) FRYR S0 Vi, >2V GEELE) , 25°C T,,
- - +50 v
VDD _RIPPLE DC to 10MHz RIEE=0. 1pF n
T RAEAEE LR (TDAC B4
IREC I KA KA. LSS buffer - - 4000 uA
JFJa+ TOUCH % W LTS )
REC TOUCH HEEEFILLEAR S
VREF - 07 1.21 V0. 7 \
LR .
VREF_EXT | REC TOUCH Hi#&4M5 2% B & - 0.7 - V0. 7 v
IDACIIDD IDACI (7-bits) FRERLEL - - - 1750 uA
IDAC2IDD IDAC2 (7-bits) HRELEL - - - 1750 uA
VREC LIS 4T Y 2V to 5.5V 2 - 5.5 v
VCOMPIDAC TDAC iy H EH 7 1) PR Y - 0.7 - Vy,—0. 7 v
IDACIDNL DNL - -1.5 - 1.5 LSB
IDACIINL INL - -2.5 - 2.5 LSB
IDAC2DNL DNL - -1.5 - 1.5 LSB
IDAC2INL INL - -2.5 - 2.5 LSB
. 7 to 35pF, 0. IpF .
SNR AR (2 R WA 5 to 35pF, 0. 1pF R | . . Ratio
BUE
A ¥ :
IDACILV1 IDACL 4} E%ffh (Tbits) LSB=37. 5nA HLAE 4.1 - 5.5 uA
yry :
IDACILV2 IDACL %5%{“ (7hits) L.SB=300nA LI 33 - 42 uA
——— .
paciys | [PACE Eﬁ”ﬁﬁf (7bits) LSB=1. 2uA HLEI(H 137 - 166 uA
yry :
IDACILV4 IDACI %$Eﬁ*§'h (7bits) LSB=2. 4uA HLEI{E 274 - 331 uA
ey :
macayy | IDACZH ﬁﬁf{'h (Thits) LSB=37. 5nA JLEf4 41 - 5.5 uA
A ¥ :
IDAC2LV2 IDAC2 % E%fﬁ (Tbits) LSB=300nA M7 {H 33 - 42 uA
yroy :
IDAC2LY3 IDACZ%&E%;{'L (Thits) LSB=1. 2uA ST 137 - 164 uA
——— .
IDAC2LV4 IDAC2 it} E%fﬁ (7bits) LSB=2. 4uA L7 270 - 335 uA
IDAC # 11 B N PULL 83
IDACOFFSET - PUSH, 244bF 37.5nA/LSB #&3% - - 1 LSB
i, 2RIFH 2LSB
IDACGAIN AR - - +12%
IDACMISMA | IDACL 1 IDAC2 VL, 1 Y L.SB=37. 5nA LI { - - 10 LSB
IDACNISMA | IDACL A1 TDAC2 HIDTACE, 2 % LSB=300nA S {1 - - 6 LSB
IDACMISMA 1 IDACI F1 IDAC2 HIVTACEE, 3 B LSB=1.2uA  J47fig - - 7 LSB
IDACMISMA | IDACL 1 IDAC2 HIVLFLEE, 4 K LSB=2. 4uh LI {f - - 7 LSB
7-bit IDAC J¥)g )Gk N .
N i, &7 - - .
IDACSET 0. 5LSB K% 2 1 6] T, i 5.5 us
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6 HIEER

6.1 LQFP64 %%

(j ) MILLIMETER
SYMBOL MIN NOM MAX
P At _ _
A 1.6
Al 0.05 — 0.25
A2 1.35 1.4 1.45
D > 5 A3 0.59 0.64 0.69
Y ) b 0.16 — 0.24
‘h8 3HL~ b1 0.15 0.2 0.21
AARARAARARARAE s 1| 015 | 03 | 0.21
49'=] =5 e c1 0.12 0.13 0.14
= == L D 8.8 9 9.2
= = DETAIL: F D1 6.9 7 7.1
oo
= Eo E 8.8 9 9.2
o = - b > El 6.9 7 7.1
o ESELE < bl——o> eB 8.1 — 8.25
= i f T e 0. 40BSC
o= o L 0.4 — 0.65
o = 7 el ¢ L1 1. OOREF
=] = - ¢ ) 0 — 7
64 () == BASE METAL S5
WITH PLATING
VTEEEEEELVEEEEYEE
e —slele 16 SECTION B-B
)
6.2 LQFP100 :f3%
+—!\3
’ \42 A b
) \ﬂ bl
< A it
BASE METAL ~- L
WITH PLATING
SECTION B-B
- D >
MILLIMETER
75 D1 1 Lgl SYMBOL MIN NOM MAX
A — — 1.6
Al 0.05 — 0.15
A A AR AHRHRAARAARAARRAR.
A2 1.35 1.4 1.45
76 %50 LT e A3 0. 59 0.64 0.69
= - N b 0.18 —_— 0.26
= =2 bl 0.17 0.2 0.23
= == c 0.13 - 0.17
= B el 0.12 0.13 0.14
== = D 15.8 16 16.2
EH = D1 13.9 14 14.1
= == El E 15.8 16 16.2
% % E1 13.9 14 14. 1
o - eB 15.05 —_ 15. 35
== == e 0. 50BSC
% % L 0.45 — 0.75
10055 Q =526 DETAIL: F A o 1. 0KER B
1 O
1 0O00ORD000080650000800a0
e 25
b © BB
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7 RoHS AiE
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