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1 Bz

1.1 ThEgfaik

LKS32AT089XLN8Q9 /25 sk 32 (v Cortex-MO N ZE#ZE MCU, [GlIHEERL T = M4 3 2=
WA SR, ] B 8K 5) 6 1~ N 2 MOSFET
e
96MHz 32 fi. Cortex-M0 1%
S H LR SR TIL ) DSP
HARIIFERIRA, (RIhFEARIRFLIT 10uA
= A A 28 AR IR B S Bk
R TR VTR
SRR F ARk e
1t AEC-Q100 #e AR
o TrfEdEE
» 64KkB Flash, 7/ IhiRE

YV VvV VYV VY V VYV VY

> 8kBRAM
o T{EVEE
> LKS32AT089XLN8Q9 X HiJifit i, MCU #5435 FH 2.2V~5.5V Bt H , A #56E K 1 4~ LDO,
NECFEE S BRI, IK SR R I S AR AR SR RS L
> USR] 7~20V VCC AR, AES LDO WA 5V RIS MCU ik, sloflh it 28 4k
> TAEIRE: -40~125°C

® [ifeP
> W& 4MHz Sk % RC N4l -40~105°CYE I NKE AE£1% 2 N, -40~125°CT [l A EAE
+1.5% 2>

> WEGHE 32KHz IGEMT#r, AR RER
> A AME AMHz SN SR
> AHB PLL A #2455 96MHz [ 4
® SMEHER
> Wil UART

> i SPI, SCFFEME
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>

>

>

—% 11C, SR E M

—j CAN, UL F SN A R 1 27 i

— % LIN

2 MEH 16 i Timer, SZRAHHERIIHNTT PWM ThE

2 M@ 32 i Timer, SCRAHTERLI TS PWM ThfE; CRFER A, CW/CCW 4
AN, Bk FESAR A

B T PWM i, SCFF 8 i PWM i, Jhs7 SE D

Hall {55 % F#E], SRR, Zohiohhe

WA 1

54 4 4 16bit GPIO, P0.0/P0.1/P1.0/P1.1 4 4~ GPIO AJ LAk RS [{ el . P0.15 ~ P0.0

416 4~ GPIO n LLFIAEAMER R IR A -

o R

>
>
>
>
>
>
>
>
>

e 1 % 12bit SARADC, [FIZPUCRFE, 3Msps SRIE M AR, 2 30 Hr 13 Wid
e 4 BB ECR AR, AIIRE N 225 PGA X

SR ER LU, T I R

Tk 12bit DAC HUSLH A5 3%

P+ 2°C TR A% B

P 1.2V 0.5%4% & FL L)

W 1 EEAIREIAE LDO AT LR N FE %

FesrEtE L IR RC I oh

SR AR AR IR FEL I

1.2 PRRBHLH

E R SR BT ARV 52 BOM A

PN BTSSRI 4 B i RIS TR P B A, P AR PR /0 A P/ = LR PR R R N AR P
NGRS

N BT i U R T E R PR R, T AR B R S B A R, W LU R R
Y LI PRSI MOSFET R BH B F RS

P FIHARAE ADC Fls s O B ERC &, AT AL SRS B8 A FE R S ASVE R, T P i g
/N L AR R K LR P SR 5
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> RCREEHIHE R SR, PUTINRE R, AERTEE;
> B AR B AU IR S AR ;
18 FF 41/ BLDC/JC /gt BLDC/ /g FOC/JLIEk FOC Mt MLy kAl Sl AL FAE A A
4 .

I(‘ ©2019 FBUHBERSBUEITA HUE SR ZF AT AL 4



LKS32AT089XL Datasheet WA

1.3 A
LKS32 MC 080 R 8 T 8 XXX
Device series
LKS32 = 32bit MCU
Product type
MC = Motor Control Applications
AT = Automobile Applications
Device sub family
080/081/082/ =2.2~5.5V,1 ADC,4 PGA,DSP
083/085/088
084D/086 =2.2~5.5V,1 ADC,4 PGA,DSP,6N Driver
087(A) =2.2~5.5V,1 ADC,2 PGA
087C =2.2~5.5V,1 ADC,2 PGA, CAN
087D/087E =7.5~28V,1 ADC,2 PGA,3P3N Driver
089 =2.2~5.5V,1 ADC,2 PGA
089XL = 2.2~5.5V,1 ADC,4 PGA,DSP,6N Driver,LIN
Pin count
L =16 pins
H =20 pins
M = 24 pins
K =32 pins
F =40 pins
C =48 pins
N =52 pins
R = 64 pins
Vv =100 pins
Z =144 pins
Code size
4 = 16Kbyte Flash Memory
6 = 32Kbyte Flash Memory
8 = 64Kbyte Flash Memory
B =128Kbyte Flash Memory
C =256Kbyte Flash Memory
D =384Kbyte Flash Memory
E =512Kbyte Flash Memory
Package
P =TSSOP
T = TQFP/LQFP
Q =QFN
S =SSOP
H =BGA
Temperature range
6 =-40~85°
8 =-40~105°
9 =-40~125°
Options
TR = Tape and reel packing
P = Engineering Samples

A 1-1 BRG G 2 M
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1.4 REHIFIER

LKS32AT089XLN8Q9 Resource Diagram

(@] (0] P3_0 00 ‘ P3_14
Hﬂ[ I T A I
Global Analog Bus \ # Y
Y \ 4 y Global Digital Bus \ \
8kB SRAM 64kB flash
D .
E. Interrupt MCU ?Nle;gl;rg:g
2 SwD
z S ]
] CMP (x2) 12bit ADC PGA (x4) 12bit DAC
-t | Encoder(x2) MCPWM HALL Timer (x4) DSP Dual-Sample
-
.. REF Temp sensor
Digital Resources Analog Resources
3-Phase ‘ 11C Master/Slave ‘ ‘ SPI Master/Slave ‘ ‘ UART Tx/Rx (x2) ‘ ‘ 1/0 Multiplexer ‘
Gate driver ]
CAN Peripheral Resources

sng walsAs

4MHz Oscillator 96MHz PLL

32kHz Oscillator Xtal Oscillator

T

Clock Resources

Power down
‘ Lbo1s ‘ ‘ Detector
‘ POR/BOR ‘ ‘ External RST ‘

Power & Reset System

1 1-2 LKS32ATO89XLN8Q9 AZiHE 4]
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1.5 REIEZEH RS

OPAO_IP

OPAQIN

OPALIP

OPALIN
ADC_CH4
ADC_CH5
ADC_CH6
ADC_CH7
ADC_CH8
ADC_CH9

CMPO_IPO
CMPO_IPL
CMPO_IP2
CMPO_IP3

CMPO_IP4

CMPO_IN

AVDD

OPAX_OUT

OPA3_IP oD
a 0OPAD_OUT N
g OPA1_OUT &
s - OPA3_IN
< a OPA2_OUT REF v |
§ 2z §  ormsour ARE 3 z 5 =
gle g &Yy v g o
S E 3 1 822 o S8 oAz IP
S 2 s & g gle u
; OPAOUT EN<20> [N A = OPAZ_IP
& b4
OPA0_OUT & = H OPAZ_IN 0PAZ_IN N
2 o s ;
< < OPA3_OUT g
:‘ F § OPALIP v
2 z
g 3 &
i OPALIN
PGND
OPA3_IP ¥
OPAZ_IN
= + + 0PAD_IP w
ADCPDN_\  Z ADC_CH10
3
ADC_CH11 OPAOIN PGND
& ADC_CHI2 v
7
3 ADC_CH13 Current Sample Resistor Network
g‘ 2 ADC_CH14
3 < DACOUT_EN ADC_CH15
s POWER
DAC_BUF { DAC_OUT ADC_CH16
CMP1_SELP<2:0> ADC_CH17
CMP1_IPO DAC_OUT ADCOCHx
OPA_IP -
OPA2_OUT CMPL_IPO
OPA3_OUT oMPLIPL
CMP1_IPL
CMP1_IP2 CMPL_IP2
CMP1_IP3 oMPLIR
CMPLIN System Voltage Detection
CMPLIN
DAC_BUF POWER
BEMF_MID Y
CMP1_SELN<1:0> MCPWM_CHOP {> Ho { |
Analog Domain weowaecoon | [ | Juor |
V 1
. . RCLTRIM<30>
Power System Digital Domain Clock Resource S o |
" . MCPWM_CHIP \y {l— yl AL N
(32Kte) v HALL_IN1
HALL_IN2
ADCLK_SEL<1:0>
= a MCPWM_CHIN ’\ LO2 |
Y Ls -— w|
POR o 2 V 1
LDOISTRIM<2:0> ‘ CAN ‘ ‘ svs g -
eie MCPWM_CH2P. HO:
Loots MCPWM = HS { -—
" o V
p‘-‘-””l PLLSR_SEL
a S |
¢ PLL MCPWM_CH2N LO3i
85g PLL e \7 1|~
o = 8 UART 01 =
&l o
HEE McU ) 6N i owpotro 3
TIMER 0/1/2/3 HS! H XTAL Gate L Power
osc Driver Stage
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2 el

# 2-1LKS08x R daffitize

v 5| s = & 3 5 3 s S

S 2188 ¢ |ala 5| 2|a|elE 2| &| 2| gl s 12 E | | = ki

| Bl gl 8| ° | EE°| T3 0] g Y 9 ¢ g B i : g

Hi =] = g R 5 8 2 2 &
LKS32MCO80R8T8 % | 64 | 8 13 12BITx1 2 9 4 3 1 1 2 Yes Yes Yes Yes LQFP64
LKS32MC081C8T8 % | 64 | 8 12 | 12BITx1 2 9 4 3 1 1 2 Yes Yes TQFP48
LKS32MC082K8Q8 % | 64 | 8 8 12BITx1 2 6 3 3 1 1 2 Yes Yes QFN32
LKS32MC083C8T8 % | 64 | 8 12 | 12BITx1 2 9 4 3 1 1 2 Yes Yes Yes Yes TQFP48
LKS32MC084DF6Q8 9% | 32 8 11 12BITx1 2 7 4 3 1 1 2 Yes Yes 6N +1.2/-1.5 4.5~20% 200 QFN40
LKS32AT085C8Q9 % | 64 | 8 12 | 12BITx1 2 9 4 3 1 1 2 Yes Yes Yes Yes QFN48
LKS32ATO86N8Q9 96 64 8 11 12BITx1 2 9 4 3 1 1 2 Yes Yes Yes Yes 6N +1.2/-1.5 4.5~20 200 QFN52
LKS32MC086N8Q8 96 64 8 11 12BITx1 2 9 4 3 1 1 2 Yes Yes Yes Yes 6N +1.2/-1.5 4.5~20 200 QFN52
LKS32MC087M6S8 9% | 32 8 5 12BITx1 2 6 2 3 1 Yes Yes SSOP24
LKS32MC087AM6S8 9% | 32 8 5 12BITx1 2 6 2 3 1 Yes Yes SSOP24
LKS32MC087CM8S8 % | 64 | 8 5 12BITx1 2 6 2 3 1 Yes Yes Yes SSOP24
LKS32MC087DM6S8 9% | 32 8 5 12BITx1 2 6 2 3 1 Yes Yes 3P3N +0.05/-0.3 7~28 5V LDO*? SSOP24
LKS32MCO087EM6S8 9% | 32 8 5 12BITx1 2 7 2 3 1 Yes Yes 3P3N +0.05/-0.3 7~28 5V LDO SSOP24
LKS32MC088C6T8 9% | 32 8 12 | 12BITx1 2 9 4 3 1 1 2 Yes Yes TQFP48
LKS32MC088KU8Q8 9% | 64 | 8 8 12BITx1 2 7 3 3 1 1 2 Yes Yes Yes Yes 6N +1.2/-1.5 4.5~20 600 5V LDO QFN43L
LKS32AT0O89XLN8Q9 % | 64 | 8 11 12BITx1 2 9 4 3 1 1 2 Yes Yes Yes Yes 6N +1.2/-1.5 4.5~20 200 5V LDO QFN52

L WA RS TR, A SR, BORMEREEE AR, BAS% RSN
*2: HAMEEHE SV LDO, (1] 5.5~18V VBAT (EHI, P LDO j4: 5V HUJEZ: MCU (b, SRfit s b, ELORLIE I it
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3 B

3.1 B R B R

3.1.1  HpRIBLEA

RS E LA PIN A B4 5 AVDD [ HIE

RSTN 3N E 100kQ 7B, EEITE _Ef
SWDIO/SWCLK P& 10kQ FHirafH, FEFE b

HAZI PIN BN E 10kQ ERHRH, w0 I e 56 7 B

UARTx_TX(RX): UART [ TX fl RX #5E e, 4 GPIO 55 —IhfEiks A UART, H GPIO_PIE
R A\ fERERT, ATLMESN UART_RX ffif]; 4 GPIO_POE f#ifERT, wJLI/ESN UART_TX fiff. — (A
— GPIO A[A| IR AR, 50040 A PDI 2321 PDO & H 9% «

SPI_DI(DO): SPI [y DI #1 DO 73 E e, 24 GPIO 45 —IHREESF K SPI, H GPIO_PIE R4 Afii
RERT, AILAVEDN SPLLDIfSi[f]; 4 GPIO_POE Rt AipERS, "I LA/ SPILDO i, —f["]— GPIO
A RERT AR H, A% A PDI 28215 PDO & H 9%«
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3.1.2

Lo1
Lo2
LO3
Vs3

HO3
VB3
Vs2

HO2
vce
VB2
Vs1

HO1
VB1

2
5
u
»
2
2
2
19
18
17
16
15
1

0T'Td/ 243D DL ™DAV/OHD OWLL/
T0S/(XUXL0LUYN/dEHD WMIIIW

L'€d/NIOVdO

LTTd/dIS/ €439 9141 DAY/ THD OWIL
/¥as/ (Xd)XL 0LdYN/NEHD WMAIW

£'2d/ST001/LN0XVdO/TTHD DAV
T'€d/NITVdO 01'ed/dI'Zvdo

0°€d/dI'TVdO Lvaa

1T€d/NI"2vdo/

S'€d/dI0VdO 62d/0dI"0dWD/ZTHD DAY/ 1S/ (0)Ia 1dS

N"DIVM 0Tzd/vas/(1aoa’1ds
82d/NI'DSO
/0'1d/(0aIa"1ds/ (X4)XL 0.LYVN/NOHD WMIDW
6'€d/LN07DSO/THY EWLL/(XWXLTLYYN
/ST'0d/NI"0dIND/ THAD 1YL DAY/ 0H) OWILL

/(0@)1a 1dS/(X¥)XL 0LIVN/dOH) WMAIW

+T'€d/NIEVAO

ST'Ed/dI €VdO

#1°0d/4dI"0dIND/0THD DAY/ IS/ 04TDDL DAV
/THD OWILL/MTD71dS/TNINE WMAIW/LNO 0d D

T2d/0d1 TdIND/$ THD DAY/ N1D71dS

LKS32AT089XLN8Q9

€1°0d/€dI 0dIND/LTHI DAY/XLNYD/ZNI TIVH TTd/NITdWD

21°0d/2dI"0dIND/9THD DAY/ XY NYI/ THO"EWLL/ INI TTIVH €2d/494/S771dS/ONINE WMADIW/LNO TdWD
0d/ 1T y oQV/0HO JONI ©'2d/1dI TdWD/ XY NVD/ €4 DD LAY
TH0d/TdT 0dWO/STHY DAV/OHY EWLL/ONT TTVH /OHY TWLL/ (X¥)XLTLINVN/dZHD WAMADW/ONITTVH
§2d/ZdI TdND/X.L'NYD/ 04E DIL DAY

JTHY TIWILL/(XWXL TLYVN/NZHY WMdOW/ INTTIVH

ERNSR R L AR
NNEASAENARANSY

21'2d/2439DIM.L™DAY/ THO ZWILL/NTHD WMdDIW

SWCLK Q

“ “ n n - “ “ “ n : 2 7
— z P n < e} a N S z = ~w9
pat E] Z = S = a s 53 & =3 S i
o & & = > & 38 > 2 =N
~ ~ [ == - ©
& o < P (158 <+ o
S = 2 = £ < 2 = =2
5 by 59 2 58 N ==
1 9 %} o 3 = Ex
g 2 2 2 =3 ) o=
= = < SE =) a5
! ERS

B = = %) 3 5o
> =1 % B
s S S 2 @
| ] <

= ~ o ==
S = = o=
E E S

W z 3 =8
a 2 SE

g @ 2 B
48

=<

<

=~

5 0/l

=]

JUART1_TX(RX)/Timer1 j#ij& 1/ADC fili% [

10

ThEELH
Hall {£j&ds B A%/ FAL PWM I 2 {Kik
Hall &8 A fHiA /N PWM #IE 2 &k

e 1 R A JEIE 2/CAN A% /P2.5, AIETT R

PEFFRE Y 10k 4y HLBH

ES ki)

S

LA i
A/

I 3-1 LKS32ATO89XLN8Q9 5 iHi4 i 4]
2 3-1 LKS32AT089XLNSQO %5 ik I

E2yis

/MCPWM_CH2N/UART1_TX(RX)/TIM1_CH1/
/CMP1_IP2/CAN_TX/P2.5

/MCPWM_CH2P/UART1_TX(RX)/TIM1_CHO/

I(‘ ©2019 FBUHBERSBUEITA HUE SR ZF AT AL
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ADC_TRIGO
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GND
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i ZFR Byt IhEEEHH
ADC_TRIG3/ CMP1_IP1/CAN_RX/P2.4 JUART1_TX(RX)/Timerl jiij& 0/ADC il (&5 3/
e 1 IR A A A\ B TE 1/CAN H2Ulir/P2.4, 1A BT 4K
PEIFRE G 10k b4y EpE
FoAcas 1 Hi/HAL PWM 281155 0/SPI k(55 /
3 CMP1_OUT/MCPWM_BKINO/SPI_CS/REF/P2.3 A/ !
HES% (55 /P23
4 | CMP1_IN/P2.2 WA/ | R 1 RO /P2.2
SPI [4h/ADC @& 14/MEH 1 RIMHG A BE
5 SPI_CLK/ADC_CH14/CMP1_IP0/P2.1 EWAE s .
0/P2.1, PEWH{FIFHA 10k FHrHEBE
6 | OPA3_IP/P3.15 WA |z 3 IR AH A /P3.15
7 | OPA3_IN/P3.14 WA/ |z 3 KU AHY A /P3.14
SPI_DO(DI)/IIC %{#E/P2.10, P& A4 -I1 /5 10k
8 SPI_DO(DI)/SDA/P2.10 Hi /5
bR HBE
SPI_DI(D0)/SCL/ADC_CH12/CMP0_IP0/P2.9/0PA2_IN/ A/ SPI_DI(DO)/IIC H}4h/ADC i 12/ Hb#ces O [FAH
9 ) i
P31 VY g A 0/P2.9/i 2 R AR A /P31
10 | VBAT CER LIN Y % g FE 5 i FE (VBAT)
11 | OPA2_IP/P3.10 WA | Iz 2 [FAE A /P3.10
FLHL PWM J#jE 3 ki /UARTO_TX(RX)/IIC %4/
MCPWM_CH3N/UARTO_TX(RX)/SDA/TIM0_CH1/ ) ‘ N
12 N/ | /TimerO J@iE 1/ADC filtk (55 3/SIF £2[1/P1.11,
ADC_TRIG3/SIF/P1.11 ]
B R E Y 10k _ERARE
HLAL PWM lJE 3 5l /UARTO_TX(RX)/IIC i 4
ADC_CH13/MCPWM_CH3P/UARTO_TX(RX)/SCL/ ‘ )
13 N/ | /Timer0 j@7& 0/ADC filt % {55 2/P1.10, NE AT E T
TIMO_CHO/ADC_TRIG2/P1.10
FHE9 10k b4y EFH
14 | VB1 WA/ | SRS AR REE 1
UM AR S ESHiH 1, B MCU P14 i {ES
15 | HO1 it i, HO1$i i 5 P14 (F5 AR R, R ACA' T
i, HO1 %1
16 | vs1 HWA/SE | SR mE 1
17 | VB2 WA | SRS A B HLE 2
18 | vce ER/Y SRS A AR
E MR SR N5 S54t 2, B MCU P16 {55
19 | HO2 AT i, HO2 #iiHh 5 P16 5 AREMHX R, AN T
A+, HO2 #H'1
20 | VS2 WA | SRS W E A 2
21 | VB3 WA | =R A R R 3
SR F 54 3, H MCU P1.8 [l FS
22 | HO3 i P, HO3 ¥t 5 PL8 (55 MR &, B AN T
i, HO3 #Hi'
23 | VS3 WA | SRS W E 3
M SR 3 5%t 3, B MCU P19 [y PWM
TR H, BT ECE GPIO_FBA98[3:0], [H]M
24 | LO3 i

P115 FRUCE NS, HIFALE GPIO1_POE[15].
LO3 it 5 PLY (F5NAMKER, AN ORS,

1< 4

©2019 FBUHBERSBUEITA HUE SR ZF AT AL
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i v et IhEEEHH
LO3 #H0’
M SR 354t 2, @ MCU P17 [/ PWM
i orREREd], BDFRECE GPIO1_F7654[15:12], [4]
25 | LO2 it Bt P1.12 TR B i 4%, BRI & GPIO1_POE[12] .
LO2 fith 5 PL7 H5 HEMRR, HAN O/,
LO2 #H0’
IR IKEE 54t 1, @ MCU P15 [y PWM
Wi ThRER ), MIAEACE GPIO1_F7654[7:4], [N
26 | LO1 Harth P3.13 T ENHIHA, WFHACE GPIO3_POE[13],
LO1 it 5 P15 [H5 HEMRR, HlfAN O/,
LO1 #H0’
27 | OPAO_IN/P3.7 M/ | JZik 0 KA A /P3.7
ADC j#j 11/0PAx i /LDO15 #iHi /P27, P&
28 | ADC_CH11/0PAx_OUT/LD015/P2.7 EWAE s
AETT AR 10k 4 FBH
29 | OPA1_IN/P3.1 A/ | It 1 KA /P31
30 | OPA1_IP/P3.0 WA |z 1 R A /P3.0
31 | OPAO_IP/P3.5 WA | iz 0 Rl AH N A /P3.5
AR MBS A T (RHSEERD , FRER il L 1205
FEEVE, PUE ERIERH, RHSERRLE A S0us
32 | WAKE.N LY -
FILABEST LIN PHY Mef, Wi s g 5V LDO @it
AVDD % MCU 47/ FL
HI41, PWM i3 0 {I%:1/UARTO_TX(RX)/ SPI_DI(DO)/
MCPWM_CHON/UARTO_TX(RX)/SPI_DI(D0)/P1.0/ , ‘
33 HAN/HH | PLO, WETTRETTEN 10k EhrHBE/ SR A5
0SC_IN/P2.8
/ Ji/P2.8. WEahiR, 8] HEE—A 15pf A RH.
AL PWM 1878 0 511 /UARTO_TX(RX)/ SPI_DI(DO)/
MCPWM_CHOP/UARTO_TX(RX)/SPI_DI(DO)/TIMO_CHO At Timer0 #jE 0/ADC itk {55 1/ HEcgs 0 R A4
34 L) i
/ADC_TRIG1/CMPO_IN/P0.15/0SC_OUT/P3.9 A A/POAS/ S 5 /P3.9. nBeshik, Z%a| B
—> 15pf FAEEIHh .
FeERds O #i/mbl PWM £ L(55 1/SPI 4
CMPO0_OUT/MCPWM_BKIN1/SPI_CLK/TIMO_CH1/
35 A/ | /Timer0 il 1/ADC filtk {55 0/SIF #2[1/ADC i
ADC_TRIGO/SIF/ADC_CH10/CMPO_IP4/P0.14
10/ b5 O [A)HHmfa A diE 4/P0.14
Hall f%/g C fH#i A/ ADC lJE 17/ LAeas O Al FH
36 | HALL_IN2/ ADC_CH17/CMPO_IP3/CAN_TX/P0.13 A/
Hii \AlJE 3/CAN %i%/P0.13
HALL_IN1/TIM3_CH1/ Hall 4 /5%¢ B 1% A /Timer3 i 1/ ADC jiii¥ 16/
37 N/
ADC_CH16/CMP0_IP2/CAN_RX/P0.12 Fef s O [RAH 6 A\ JEE 2/CAN #51i/P0.12
Hall 5% A #fi§i A\ /Timer3 j#i 0/ADC i 15/
38 | HALL_INO/TIM3_CHO/ADC_CH15/CMP0_IP1/P0.11 LWL TR
Fef s O R AHm 6 AGEE 1/P0.11
AL PWM 838 1 i /Timer2 j#jE 1/ADC fih &2 (5
39 | MCPWM_CHIN/TIM2_CH1/ADC_TRIG2/P2.12 LWL s
H=2/P2.12
40 | MCPWM_CH1P/TIM2_CHO/P2.11 N/ | R PWM JEGE 1 &l /Timer2 j@iE 0/P2.11
41 | VIN LIUN 5V LDO i A\ 511, i A\ HIRVEHE 2.7~40V
42 | LIN HN/EH | LIN S s
43 | ADC_CH9/P0.5 A/ | ADC i#jE 9/P0.5

I(‘ ©2019 FBUHBERSBUEITA HUE SR ZF AT AL
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%5 ZFR el ThEEA
44 | SDA/TIM2_CH1/ADC_CH8/P0.4 i /HiH | 1IC %/ Timer2 j@ & 1/ADC j# & 8/P0.4
45 | SCL/TIM2_CHO/ADC_CH7/P0.3 HiA/Hi | 1IC %) /Timer2 j#j& 0/ADC j#j& 7/P0.3
LDO #i i F] ™4 SV HIEZS MCU b, siflbl s i
46 | AVDD HJR SRRSO, BORH A ) 100mA, Jrab
TR A= 1uF, JFRUESELT AVDD 5] #
RSTN/P0.2, BRIAMEN RSTN (EH], SMiBHe—14>
10nF~100nF [{HEZAFIHBEIRT, MFEA 100k Efr
47 | RSTN/P0.2 WA/ | HEFH. £ PCB _EfE RSTN 1 AVDD X ffjir—4
10k~20k Fy_EAr HIBH, SNA AT Bz HE B A1 5 , RSTN
FIHLZS [ E 9 100nF
ADC jiij& 4/DAC #iitli /P0.0, PYE AT FEHY 10k
48 | ADC_CH4/DAC_OUT/P0.0/SDA/P2.15 EWAE s
_Edr HEBH /TC %4 /P2.15
T HIIMBHIRR TAERAS, KA MR 1o N
i FESF-/LDO fHiRET | A
LIN PHY 4 e P M it 55 A M /5 , INH 467 tH = LT,
49 | INH/EN fanthy I .
PRARE 4 7S, PR oA B as T B
5VLDO ffifg EN. #74hz by, M 5vLDO GaZHfiss
BErE, A N RIIZEORRRET 45 1145 MCU fLi
SWD #tffs/ 1IC i 5h/P2.14, A E B4Ry 10k
50 | SWDIO/SCL/P2.14 i /4 -
51 | SWCLK A SWD Inf4l, Py E E BRI 10k HEFH
Hall &4 C M/l PWM iiE 3 &ib
HALL_IN2/MCPWM_CH3P/TIM3_CHO/ADC_TRIG1/SIF/ J/Timer3 j#i& 0/ADC il {55 1/SIF 21/ 45 1
52 HA /A

CMP1_IP3/P2.6

[ A A\ 3/P2.6, WEWHIHITER 10k £
P PH

I(‘ ©2019 FBUHBERSBUEITA HUE SR ZF AT AL
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LKS32AT089XL Datasheet

3.2 BME FHYREu

2 3-2 LKS32AT089XLNSQ9 3| I ThfE s

Port AF1 AF2 AF3 AF4 AF5 AF6 AF7 AF8 AF9 AF10 AF11 AFE

P0.0 ADC_CH4, DAC_OUT

P0.1 ADC_CH6

P0.2

P0.3 SCL TIM2_CHO ADC_CH7

P0.4 SDA TIM2_CH1 ADC_CHS8

P0.5 ADC_CH9

P0.6 UART1_TX(RX) TIM1_CHO

P0.7 UART1_TX(RX) TIM1_CH1

P0.8

P0.9 SCL TIM2_CHO
P0.10 SDA TIM2_CH1
P0.11 HALL_INO TIM3_CHO ADC_CH15/CMPO_IP1
P0.12 HALL_IN1 TIM3_CH1 ADC_CH16/CMPO_IP2
P0.13 HALL_IN2 ADC_CH17/CMPO_IP3
P0.14 CMPO_OUT MCPWM_BKIN1 SPI_CLK TIMO_CH1 ADC_TRIGO SIF ADC_CH10/CMPO_IP4
P0.15 MCPWM_CHOP UARTO_TX(RX) SPI_DI(DO) TIMO_CHO ADC_TRIG1 CMPO_IN

I(‘ ©2019 HUBREIELERTA HUESCIFARZLT A AEY #
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LKS32AT089XL Datasheet

Port AF1 AF2 AF3 AF4 AF5 AF6 AF7 AF8 AF9 AF10 AF11 AFE
P1.0 MCPWM_CHON UARTO_TX(RX) | SPIDI(DO)

P1.1 SPI_CS

P1.2 TIM3_CHO

P13 TIM3_CH1 ADC_CH5
P1.4 LRC MCPWM_CHOP

P1.5 HRC MCPWM_CHON

P1.6 MCPWM_CH1P

P1.7 MCPWM_CH1N

P1.8 MCPWM_CH2P

P1.9 MCPWM_CH2N

P1.10 MCPWM_CH3P UARTO_TX(RX) SCL TIMO_CHO ADC_TRIG2 ADC_CH13
P1.11 MCPWM_CH3N UARTO_TX(RX) SDA TIMO_CH1 ADC_TRIG3 SIF
P1.12 MCPWM_CH1N
P1.13 SPI_CLK TIMO_CHO
P1.14 SPI_DI(DO) TIMO_CH1
P1.15 MCPWM_CH2N SPI_DI(DO) TIM2_CHO

I(‘ ©2019 HUBREIELERTA HUESCIFARZLT A AEY #
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LKS32AT089XL Datasheet

Port AF1 AF2 AF3 AF4 AF5 AF6 AF7 AF8 AF9 AF10 AF11 AFE
P2.0 SPICS TIM2_CH1

ADC_CH14/
P2.1 SPI_CLK

CMP1_IPO

P2.2 CMP1_IN
P23 | CMP1.0UT MCPWM_BKINO SPLCS REF
P2.4 HALL_INO MCPWM_CH2P | UART1_TX(RX) TIM1_CHO ADC_TRIG3 CMP1_IP1
P25 HALL_IN1 MCPWM_CH2N | UART1_TX(RX) TIM1_CH1 ADC_TRIGO CMP1_IP2
P26 HALL_IN2 MCPWM_CH3P TIM3_CHO | ADC_TRIG1 SIF CMP1_IP3

ADC_CH11/
P2.7 OPAx_OUT/

LDO15

P2.8 UART1_TX(RX) TIM3_CHO 0SC_IN

ADC_CH12/
P2.9 SPLDI(DO) | ScL

CMPO_IPO

P2.10 SPLDI(DO) | SDA
P2.11 MCPWM_CH1P TIM2_CHO
P2.12 MCPWM_CH1IN TIM2_CH1 | ADC_TRIG2
P2.13 MCPWM_CH3N TIM3_CH1
P2.14 SCL
P2.15 SDA

1< 4

©2019 HUBREIELERTA HUESCIFARZLT A AEY #
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LKS32AT089XL Datasheet

Port AF1 AF2 AF3 AF4 AF5 AF6 AF7 AF8 AF9 AF10 AF11 AFE
P3.0 OPA1_IP
P3.1 OPA1_IN
P3.2

P3.3

P3.4

P3.5 OPAO_IP
P3.6

P3.7 OPAO_IN
P3.8

P3.9 UART1_TX(RX) TIM3_CH1 0SC_oUT
P3.10 OPA2_IP
P3.11 OPA2_IN
P3.12
P3.13 MCPWM_CHON
P3.14 OPA3_IN
P3.15 OPA3_IP

I(‘ ©2019 HUBREIELERTA HUESCIFARZLT A AEY #
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LKS32AT089XL Datasheet

4 HERT

4.1 LKS32AT089XLN8Q9

QFN52 Profile Quad Flat Package:

Package Top View

EPJERT

Package Bottom View

PIN 1 Mark

& 4-1 LKS32ATO89XLN8Q9 &I &7

2% 4-1 LKS32AT089XLN8Q9 #f4t K ~f

Package Side View

—A—

[

Al—=—t=—

SYMBOL MILLIMETER

MIN NOM MAX
A 0.500 0.550 0.600
Al 0.007 0.012 0.017
A2 0.040
D 5.90 6.00 6.10
E 5.90 6.00 6.10
D1 3.350 3.400 3.450
El 3.350 3.400 3.450
L 0.350 0.400 0.450

0.150 0.200 0.250

0.350 0.400 0.450
X1 0.450 0.500 0.550
X2 0.850 0.900 0.950
X3 0.850 0.900 0.950

I(‘ ©2019 FBUHBERSBUEITA HUE SR ZF AT AL
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LKS32AT089XL Datasheet

5 HSMESH

2 5-1 LKS32AT089XLNSQ9 Hi < MR 2%

S 5/ TN BAfL Ui
MCU HijE H JE (AVDD) -0.3 +6.0 \%
FRIK H I L (VCC) -0.3 +25.0 \%
5v LDO % A\ FEJE(VIN) -0.3 +45 \%
LIN Wt % # Hi I FE H (VBAT) -0.3 +42 \%
LIN 5| E -42 +42 \%
TAERE -40 +125 C
ez Rl -40 +125 C
Al - 150 °C
5 R B (2 10 #) - 300 °C
2 5-2 LKS32AT089XLN8QO Zil T/ 241
2 5/ Al | K BAfL i
MCU HijJE i JE (AVDD) 2.2 5 5.5 Vv
o 3.3 5 5.5 \% ADC 4% 2.4V P BRI
BRALLAFRLFE(AVDD) 2.8 5 5.5 v ADC Pt 1.2V 3 EL 5
T8I L I HE A (VCC) 7 20 v 6N FAR AL L
5v LDO #j A HE JE (VIN) 2.7 40 \%
LIN Wi % # FL ) L (VBAT) 5.5 12 18 \%
IBERCKA AT LAE 2.2V F T, (HiGHEEZ IR .
2 5-3 LKS32AT089XLN8QO ESD {AES%
i H 5/ 1SN EAfy
ESD3lljit (HBM) -6000 6000 %
LIN7 | -8000 8000 %

Y& «MIL-STD-883] Method 3015.9» , £ 25C, S5%AMIXREEINE T, EBENLE A RYFTA 10 5 BTN

REATHEHUICE 3 1K, BRIRIAIRG 1s.o A4S

EIRE AP HL N B SR 2% A3 Class 3A =4000V, <8000V,

# 5-4 LKS32AT089XLN8Q9 Latch-up hAEZ#

H B/ K L
Latch-up i (85°C) -200 200 mA

Hi4# «JEDEC STANDARD NO.78E NOVEMBER 2016» , *ffr& ik 10 b & 8V, 8155 10
A 200mA M. LSS R TR R B 815 200mA.

2% 5-5 LKS32AT089XLN8Q9 10 #j [ £:%¢

ZH £ /N SN B
Vin-cpio GPIOfE 5% A\ HLHEYE [ -0.3 6.0 \%
Iiny_paD FASGPIOH RIEA IR -11.2 11.2 mA

I(‘ ©2019 FBUHBERSBUEITA HUE SR ZF AT AL
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LKS32AT089XL Datasheet EAMERESEL

[inj_sum T A GPIOH KIE A HLIR -50 50 mA

¢ 5-6 LKS32AT089XLN8Q9 10 DC 2%

25 ik AVDD EgGs /N mA | B
s pn 5V 0.7*AVDD
Vin F 104 A\ s L - \Y
3.3V 2.0
5V 0.3*AVDD
ViL 108 AL E - \'
3.3V 0.8
M s 3 T S S 5V
Vhys TR 18 T 7 - 0.1*AVDD A
3.3V
ot e - 5V
Im | BCFIOM A S LR, ML THFE 23V - 1 uA
e - 5V
I | BCFI0H AR HLE, HIRIHFE 23V - -1 uA
s . e KK HLA
Vou BUF10% H B S BORMERR | onos v
11.2mA
. SN SR
Vo 108 H I H BB 05 | v
11.2mA
Rpup EH R R /N 8 12 kQ
Rio-ana IOEW%B*%TQEEE%I‘EHE%EEBE 100 200 Q
e . 5V
Cin U105 N LAY 23y - 10 pF

Lk 10 NE B4, PRI B R

2 5-7 LKS32AT089XL HiB&AR R R V4 #E IDD

Rk Min Typ Max B

T R CMP (1) 0.005 mA
IEEHAFROPA(1]) 0.450 mA
A A ADC 3.710 mA

HU A DAC 0.710 mA

i A% &5 Temp Sensor 0.150 mA
iy PR IEEBGP 0.154 mA

4MHz RCIi 4 0.105 mA
BiFHERPLL 0.080 mA
CPU+flash+SRAM (96MHz) 8.667 mA
CPU+flash+SRAM (12MHz) 1.600 mA
CRC 0.070 mA

DSP 3.421 mA

UART 0.107 mA

I(‘ ©2019 FBUHBERSBUEITA HUE SR ZF AT AL 20




LKS32AT089XL Datasheet EAMERESEL

DMA 1.340 mA
MCPWM 0.053 mA
TIMER 0.269 mA
SPI 0.500 mA
1C 0.500 mA
CAN 2.200 mA
PRHR 10 30 50 uA

LA BRI R bn s, ¥op s 25°5V 4hH, (] 96MHz A ¢ TAEIG 00 M AL, 4l
& T2 AR R 2, ANELE R B R = A R

I(‘ ©2019 FBUHBERSBUEITA HUE SR ZF AT AL 21
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6 BHHESH

PRALIER

k2K

2 6-1 LKS32AT089XLN8Q9 Kifil fEZ%

2 /N | HR SN B i B
BRI A% (ADC)
T e 3.3 5.5 \% ADC :ﬁ_Ej?é 2.4V Vq%ﬁ%{ﬁﬁ
2.8 5.5 \% ADC 4% 1.2V Py B )a
iy HH A MHz | faac/16
e -REF +REF \% Gain=1 fi; REF=2.4V
EFMAMEST 36 3.6 V| Gain=2/3 Iif; REF=2.4V
i A\ fE5EE | -0.3 AVDD+0.3 v SZIRTF 10 [1%6 A FR 4
ELI 259 (offset) 5 10 mV | A[FIE
B 5 (ENOB) 10.5 11 bit
INL 2 LSB
DNL 1 LSB
SNR 63 66 dB
CPANGEN | 100k Ohm
PN ERS 10pF F
LM F FE (REF)
TAEHJE 2.2 5 5.5 \%
iy HH A 22 -9 9 mV
PRI L 70 dB
0% REL 20 ppm/°C
R 1.2 \%
1545 (DAC)
TAERE 2.2 5 5.5 v
ik qse] el 5k Ohm
Ak RRER S 50p F # 4 BUFFER J1 /3
iyt PR RV ] 0.05 AVDD-0.1 \%
AR 1M Hz
DNL 2 LSB
INL LSB
OFFSET 10 mV
SNR 57 60 66 dB
BHE IR A% (OPA)
TAERE 2.8 5 5.5 v
G 10M 20M Hz
iz HLRH 20k Ohm
ALY 5p F
iy N A ] 0 AVDD \%
iy A5 5y 0.1 AVDD-0.1 v SNk 1EENE NN
SLABTHE AP (Vem) 1.65 1.9 2.2 v WM o

I(‘ ©2019 FBUHBERSBUEITA HUE SR ZF AT AL
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LKS32AT089XL Datasheet

eI

2 /N | HR SN B i B

iZ i #2 l§ =2 X min(AVDD-Vem,
Vem) o U OPA Bt H (1)
M S T Vem R FE T
WA WEARIE . WL HHES %
B W 7 2510« ANNOO9-iB il 2 43+
B CAEREA X0

OFFSET 10 15 mV

BN (CMRR) 80 dB

FL A (PSRR) 80 dB

Ak RNV 500 uA

3% (Slew rate) 5 V/us

iEKRSES 60 I3

488 (CMP)

AR 2.2 5 5.5 %

YN ERER 0 AVDD Y

OFFSET 5 10 mV

n 0.15u ARIATFE
FeAAERT 0.6u (RIIHE
[F]Z= (Hysteresis) 20 mv HYS='0
0 mV HYS="1’
T ZTF A7 A 2= 1 I -

Hikk: 0x40000040~0x40000050 /2 % MU IEFF 7 , IXECTFAFde L) 2 BT ER oI b
HHRRIEAE . — GO P AR AR E sl SR XL . SRR SIS HO TR, FR2E8
JERSIEAR, FELA N SR TR0 o

okl 0x40000020~0x4000003 ¢ 2 2 P AT A7, HHas AR A 37 A7 g /0 4 e B
N OCE LGSR A 0)o HABZF A7 2R N 3 & T S T RO

I(‘ ©2019 FBUHBERSBUEITA HUE SR ZF AT AL
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LKS32AT089XL Datasheet HRE T RS

7 HEEERS

AVDD 5| EEIR RS

MR R GEHy LDO1S5 A6k, HIVEAS IIAER(PVD) b Hi /4 F AT (AR (POR) Lo

AVDD f 2.2V~5.5V HIJFAEH, S5 T A EREE % LDO1S5 25 A BB T 507 HLlES « PLL RSB i

LDO FHUFHENITFE, T B, H LDO 4 H Hi i v S o

LDO15 1) H HHE R il 10 A 7744 LDO1STRIM<2:0> 45, FLAACET A7 ot By (8 IUASALL 25
fE#RE Ui . LDO1S fEih ) AT EAWIRIE, —MIEN T, PR T EA ML E XL A 74 .
00 LDO By H TR BRI B, AR RN E A bt 7 T B AR B A

LKS32AT089XLN8QO sk T —H% 5V [ LDO, 4 fi-{fi F 7~20V VCC fEHiff, [ LDO ff 7=
4 5V I JEZS MCU i, sfibrg 2 fohe

POR #He li5ill LDO15 HyHLH, & LDO15 FEHAGT LAV I (Bilan Bz ), siEimz i),
HOr RS R AL M55 LUBE G B L A= 2 i o

PVD 5%t 5V A FEIRHE TR, R I—RE BE, AE 4 (R D (55 AR R MCU,
FRIBTE IR (] e I 27 A7A PVDSEL<1:0>3 B N AR (Y . PVD I A@ 1% S PD_PDT="1"2%
Vo ELORAF 7R AN A AR B A7 2 R 0 o
VCC 5| B BIR RS

VCC 5] L HTEE 2 4.5~20V, JAith )y WAREIARHR AEAE L, K AL ERIE A 4V,

I(‘ ©2019 FBUHBERSBUEITA HUE SR ZF AT AL 24



LKS32AT089XL Datasheet B4 248

8 MHhRLE

N i R GE 45 N 5 32KHz RC [N 4. AHS 4MHz RC I8, SN 4MHz ARk FLES . PLL FEE
W

32K RC AN MCU R GeM8 I S (1, VA i B A R a2 (IR AR IRAS T Y MCU I (5]
4MHz RC I #/E2h MCU =i ai i, i PLL AT R4k f 5 5 96MHz FI4h. AMES 4MHz S ik
RLER VR A A 3 I 1

32k F1 4M RC IS A7 Hy ) R2AE, IR N SEH 32K RC I 4 5% RS 2, 4M RC [N #11£1%
(RS RE. Horh 4M RC INAETFTRCE P AR IE 75 A, ATE— 2040k AR IE 1)£0.5% 5 Fl . 32K RC i
BE-40~105°CTE [ A RS JEH£20%,  4M RC IHRI7E 200 FE 8 B 4RSS £1%

32K RC I 440 % A 18 1 %7 /7 %% RCLTRIM<3:0>BET 5% B, 4M RC I ] 3 ot %5 77 o
RCHTRIM<5:0>BE{TIRE, FLRE A7 B b (8 WA ZF A7 dn R o

LSRRI R CEAIE, — BN, HPAAT AN BEIX LA P T RORIR,
T B USRCE A, AEUER N B AOR B Y G B E I A AR .

4M RC I phidiid 1% % RCHPD ="0'F] T (BRIAFTIT, #8126 1), RC I hii2E Bandgap HiHHEE
PSSR RS PR AR, BRI /S RC I EhAR 22560 /5 BGP Aile. 5 1 EFERIBRUUIRAS T, 4M
RC 4] BGP IERER . 32K RC IEEIGAIFIEI, ANEES .

PLL X} 4M RC PP (54i, LASEfEZs MCU. ADC St o sk i g MCU A1 PWM bk
=i i 96MHz, ADC AU TAER 5k 48MHz, it 77 74 ADCLKSEL<1:0>H] 1% B A A
Al ADC TAESI% .

PLL i % # PLLPDN="UFTHF(ERIAK ], & 1 #19F), JFJH PLL BT, FFABFHEIE
BGP(Bandgap) i, JTJH PLL 25, PLL 54 6us FYFEER AR HASE N . £ LR RYER K
AT, RCH If$hfl BGP BHHEHJEHY, (5 PLL BRERIMAN, FFEHMARIE .

A ER LI Y L RO AR , 54 10 OSC_IN/OSC_OUT Z g A~ i f4<, H. OSC_IN/OSC_OUT
&4 15pF U HLZ R, FFi%E XTALPDN="1" /] 4% .
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LKS32AT089XL Datasheet FLE R

9 EMEREIR

ZAMENRC) ADC. DAC. RC i PLL. ISR IBBORHAR . HoAR A1 FLASH 2 {itAkifE
RUBATRERE, S0 BTy — M2 |, #0A5 2T BGP HE i F R

SR EHRBEARES T, BGP BIBUEIT Y« EHEJIE 1 E BGPPD =" 0'F[JT, MOCHIZIIT A,
BGP #7212 2us JAZIFSE. BGP fith HIJEZY 1.2V, F§JE4+0.8%

LR A] i 15 B REF_AD_EN="1", JGELfE Tk 22 10 P2.3 g7l &

I(‘ ©2019 FBUHBERSBUEITA HUE SR ZF AT AL 2



LKS32AT089XL Datasheet ADC it

10 ADC A&k

BB 1 KT SR RERY SAR £5K9 ADC, S F b FIEIBRUCIRZS T, ADC RSB Y o
ADC FFJ i, T4 E BGP 1 4M RC 40T PLL Fibl, JFik#% ADC TAESE. BRARCE T ADC
AR BRI 48M, X 3MHz FHAREHE R o

[R5 WURAE FELIER T AE ] — P 2200 W i A\ A5 0E1 TR A, SRFESE i S5 ADC 42558 J5 U 4 X
B (RS B TR, JFS AR A BAR AT A 2 o

ADC SERR—IREEHREE 16 4> ADC WA, Hrh 13 DONEAEN], 3 DsRIEEN. B
cony = Taqe /160 7E ADC Iy 48M I, 46l % 2 3MHz.
ADC fEREHY I, Al a1 27 7 CURRIT<1:0>[#A[K ADC [ HHE/K-F-o
ADC W TAEFEAN AL BRBRETE il . EESEEUEIE . B 1~20 SEE . %5 1~20 @
EEHH . AR ADC HH 20 G 25 775t 7 A — N
ADC filt S5 ] LUK B AN E R 55 TO T1. T2+ T3 KAEZTRIKEL, sl AL -

20 Nl TE e —MEE AR ADC [ 511 offset, ¥ HARGFAEMIEF i, HAbdEE
ADC {H#R . H 3hii 1% offset. 1Ei5 )1 LHIZ A, W H MCU & offset £XIE(F5, KIE4Hltbuf
ADC WTE I EORIEIHE 1, A AR A i ar . MR PN offset TEsRE S, WE I (Hn—
/NI /—R)AE ADC Z3 R offset £ 1E—1K o

1 GAIN_REF=0 [}, EEMEH YN 2.4V, ADC #5G WFgG s pat, 185t GAIN_SHAX HHTIHE,
IR AERT 2/3 f5t8 4. 1A a A B 2.4V (VIG5 , 2/3 582X 3.6V % AME T 2 o
FED IS RO B 550, AR ORT R Y K AF 5l B BAR Y ADC #423

f
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LKS32AT089XL Datasheet IBE KR

11 =8CRa#

4 S Nt rail-to-rail JZEUSOAAR, A E SRR R2/R1, AMESS| IR B — D HBH RO [
It PH R2:R1 FYBEAE T id L A7 7745 RES_OPAO<1:0>14 % , DASLIUASIH I HOR RS 40. HARZT 17388 ot
5B SO 75 A s R L o

AR AEHCN R2/(R1+R0), Hordt RO 2 A0 L BEL A BEAR,

%t MOS 45 F PH BB R BRI T, B> 20KQ (AN FIRH , LA/ MOS &5 G I, Aot H-
E10 S EES AN S SRS

XFT /N BHRARRIR. Y, Rz 1000 19 AN .

JBOK 5 AT i 14 B OPAOUT_EN<2:0> 14844 4 B 75OKAS H 19— 4 (5518 1k BUFFER 3% %2
P2.7 10 [T ISR N ORI 26 R I datasheet (5 )7 &7 LI o« [RI2447 BUFFER {24, fEIZJSIE
T LAERE AT DO — B 5 ok

R EHAERYARE T , BOKS BRSOk T 5% & OPAXPDN ="1'¥TF, JFIHiL
KEFZHT, FoESEITH BGP ik,

T N R AT S A S N AL AR, PR 2 — DO G FE RS B ke A A\, AT a7
7 MOSFET FAJE R AL S EL FRLS o
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12 s

N'E 2 % rail-to-rail FEAGAS, HOARARHEROH EE T nAE . JRAFFEIE I gnfe . (F 5T gnit.

FLAs Y LEBAE IS R e a7 A7 d IT_CMP 3389 0.15uS/0.6uS. 1R i Hsid i CMP_HYS 35E
20mV/0mvV,

P e A FER ST A\ R 5 SR IR i i %5 /7% CMP_SELP<2:0>H] CMP_SELN<1:0>
IniE, TEWAA AL .

AR EHRIERCRE T, AR 2 . il % B CMPXPDN ="U$T ¥, HFJg Hhie

ar LA, FESEITH BGP ik,
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13 & e Rk

SR WERE L RG. Shl) i@ ERIE, BRIEEARAZAE flash info X,
SR ERREOARET, i ARG RUE R AR JT R LR Z AT, F26)T /5 BGP .
it £ AL Al 38 TMPPDN="UfTJT, JTEBIFERR 2L 2us, [AILHE ADC I L ar 2

HI 2us T 7F o
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LKS32AT089XL Datasheet DAC f5itf

14 DAC A&k

B N E — % 12bit DAC, fi (5 5 B9 B K GERE Pl i 35 /7 @ DAC_GAIN<1:0> 3% &
1.2V/3V/4.85V.

12bit DAC A i#fije i & 27 722 DACOUT_EN=1, 4 DAC %% % 10 [] P0.0, A[3KZ)>5KA [
# A SOpF [ A

DAC i Kyt i3k 1MHz.

S EHBERMRAS T, DAC fHZ % 1Y . DAC Al i DAC12BPDN =1 #]JF, J1-J5 DAC
B2 Hi, TESEIT I BGP B,
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15 23S0

> 32 {7 Cortex-MO+DSP XUAZ% b FHES
> 24k SWD AT

> o LAFMER 96MHz

I(‘ ©2019 FBUHBERSBUEITA HUE SR ZF AT AL
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LKS32AT089XL Datasheet yexira el

16

16.1

YV Vv VY VY V

16.2

R TIR

Flash

I flash {245 32kB/64kB 1% X, 1kB NVR {5 744X

A REBEREAMET 2 1k

2 25°CEHR A FFCIL 100 4F

AT YR [ fc < 7.5us, Sector #E R [A]H < Sms

Sector A/)N 512 “75, A% Sector #EFRE A, HHBITINGRFE, #E5—> Sector HY[H/I}
BEET ] 7 —1> Sector

Flash 4P 27 B (F J5 — 1> word 705 A\ 4F OxFFFFFFFF ({15 (H)

SRAM

A& 8kB SRAM

I(‘ ©2019 FBUHBERSBUEITA HUE SR ZF AT AL 33



LKS32AT089XL Datasheet FLLAK Zh & H] MCPWM

17 BHLIKZHEH MCPWM

YV VvV VvV ¥V ¥V VYV ¥V V VYV V V

MCPWM fi /5 LAER 4% 96MHz
SERFRCR 4 GBI AR AL AT ELA PWM f
(S VARSI C VAL =
SCRAAHTR FF PWM

SCRFERRR ] 10 A5

SCHR 10 ARMESE R I RE

N ERAE RS R AP, i O RO I B R S U
AR RAFT, AR AN AT Y M A R 56 W
R4 ADC SRFEH

K FHINECET 745 T € I S L B 2 4L

AT BN AT A7 f I 220 &

I(‘ ©2019 FBUHBERSBUEITA HUE SR ZF AT AL
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LKS32AT089XL Datasheet Timer

18 Timer

> 4 G ERTEY2 B 16bit (TR R, 2 #% 32bit (L5 T A% .
> 4 BRI, TR AN S T
> 4 BESE R EOEC, FTEARIEN 5E PWMY/ RE B HR
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19 Hall {2880

> WNERK 1024 B
> = Hall (554 A
> 24 frib R, SR AR AR

I(‘ ©2019 FBUHBERSBUEITA HUE SR ZF AT AL
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LKS32AT089XL Datasheet DSP

20 DSP

HFUE IS % 1 DSP, B E4R4HE, =4k

i LAFSR 96MHz

32/16 fulikar 10 AMIHHE B

32 FLAEPEIT T 8 T SA5E Ik

Q15 #&=\ Cordic = ff KA, sin/cos/artanc 8 &1 5¢ ik

DSP BC& s AR 7 XA X, ) A E4T DSP A&7, 7RA] f1 MCU i JH gk 7 R
SCRERIErE S, 5 MCU g T8dE s b,

YV VvV ¥V VY V VY V
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21 LIN k58

LIN &4 #dis % 5 1k 20kbps

2% 30kQ LIN _F$7 FEBH

] INH 5] 6] R R

A LIN 21 RXD it SEBL_E /W i e THRis AT

fRIFDIRE: £58V LIN SIZA4E. 42V ESRMSCRF. IEC ESD R4, VBAT i Ak BRI X
FEARAP TXD BARRASEN . RO, RGEIORALHE Y e W T4

LIN I % %1% RXD 8| J#i%#2% MCU ¥ P0.7(UART_RXD)# P1.1(GPIO WAKE), TXD 5| & #: &

YV V VYV VY V¥V

MCU ] P0.6 UART_TXD, MCU [{] P3.4 ¥l % 2(1) SLP_N 3| .
LIN TXD 5[J4EcA 500kQ R HzHIEH, SLP_N 5] LA 500kQ i HiFH , WAKE_N 5] HIECf 500k
Q FhrHifH.
LIN W28 = B4 PUFh TAERG,, 4 BICAARIRBIE. FRHLBIE. R B pit,
PRERASE R, s 2 R DO RE R RAI A, AISE I LIN 3] B g TIm F e, 5@ i WAKEN
SR HE T A M MR, SE @R SLP_N 5| B ELRE I . AE ORI N R BE 45 AR - Jid
LIN 5| 5%t L 047 e P e 2 () e TR A 00K T twvakecomLan(LIN 1) W6 I [R] 7R (50 80ps )5 it
WAKE_N 5| JHI L35 AT A 3 05 P ) B [E] A0 200K T twake(dom)wake N (WAKE_N Y i 82 Fsf [i2] 27 ] Ay
30ps); it SLP_N 3| I B0 R 1 AL A2 KT tgotonorm (HLAEL A Sps )o
TRV YA TARBIRASERC T, RS A SO AR e, SR 7 B E Bk AR,
RXD 5| LR m iz el f e 0F ph RIRBUE A SRS, INH S IR E A S
FAERF A ¥ SLPN 5 himi i, mIRES LA gL
(1) 7RIS NEMeRRERRGL ;3 e T SE BB D4 BT (tgoronorm 2 JF)BEHIRE TXD _F A REFFAENY
IR HOIRES
(2) 4 SLP_N 5l 19 i F P AERF I TRl I taotonorm 1Y, EF A RE A IE I
(3) RXD 51 J_F e sR A5 54 R oL
TEHEE: LIN SZZH-F 12V, LIN 824}, #4 5V it RXD 5% MCU, %% MCU TXD
ok 12V Hi B o AEARHR S Rtk b B , 2 SLP_N 5| i FESFAERE I )R T teotonorm,
PP N ER R WS SLP_N 5| I AR FESFAERFIS ) KT taotosteep (BB Sps ), TIZRAF
PR RARAR
EEREE AT GRS, RXD RS, TXD 51IES Ny, (HA AR e A0S
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# SLP_N 5| A e FEL P AERF T KT tgotonorm , MR HE A IEF

FEERT, 24 SLPN 5B I MRy, H SLP_N f{RASFAERA AT tootosteep, MIIEA
PRERASE e FEORIRATT INH SRR — BAL TE2RaS, HAT INH 51 o s s, s
HRFR BB i B AZ ] 5V LDO fERE ENo #5402 B4, U Sv LDO SRZfRFFb L, 2 TR NIAE(K
MR 45 1125 MCU fibH, iR BRI D FE S B A AR 2R INH AN 0L, WANHERE(E A SLP_N BEA
PRIRAR, TR — HBEAMRIRE MCU (LR ], 3 SLPN PR sz 5.
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22 BRI

> PG UART, @XUTTAE, S0fF 7/8 (o, 1/2 (2 1E00. & /18/ ke tist, 4 15
NIRRT 1 PRI ZE AT, 7 Multi-drop Slave/Master #5545 37 15 300~115200
— I SPI, SZRFE A

—B 1IC, STRFEMAESL

—[% CAN

REPEE T, (6] RC BPAPAKEN, 2T RGEmdi s, SARP, 2/4/8/64 B AL

YV V VYV V

b
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LKS32AT089XL Datasheet AR BIX Bl A
23 MR IR BhAR R
23.1 RS

23.1.1 LKS32ATO089XLN8Q9(YYWWXC()

%% 23-1 LKS32AT089XLN8QI(YYWWXC) #4241

B | BN | sm | Bk | | 1
WRZ%L
L JE L VCC -0.3 +25.0 \% FEX T
B HE VB1,2,3 -0.3 +250 Vv
ol E VS123 VB-25 VB+0.3 \%
e % H A HO23 VS-0.3 VB+0.3 \%
M4 HH H E LOq23 -0.3 VCC+03 | V
&hEHI A\ HIN/LIN123 -0.3 VCC+03 | V
TFOCHL A% dVs/dt 50 V/ns
45 T) -40 150 °C
R Ts -55 150 °C
SRR 300 °C S22 10s
HW T
eI & VCC +7 +20.0 \Y FEXS T3
Bl VB123 VS+8 VS+20 Y
B E VS123 -5 200 \%
e 0 HH L HO,23 A VB \%
IG5 HH F % LO1,2,3 0 vCC Y
&AR4 N\ HIN/LIN1,23 0 vCC \%
TAFIRE Ta -40 125 °C
I I AR B A% RS HL
VCC #ASH Toce 50 100 uA HIN=LIN=0V
VB F A FLI Tgss 20 40 uA HIN=LIN=0V
B R TR P Tk 10 uA VB=VS=220V
VCC X Fsfifl & W 3.6 4.9 6.4 \%
VCC K LRl 0.25 0.5 0.8 \%
VBS K M fiift A& HL 3.5 4.8 6.2 \%
VBS X E[El 0.25 0.5 0.8 \%
e AR {E Vin 2.8 \%
R NE R 0.8 Vv
Fr A\ B IR Tsource 32 120 uA HIN=LIN=5V
i N\ B I Tsink 1 uA HIN=LIN=0V
151 H P4 HY R, Visias-Vo 1 \% [o0=20mA
R HE P FLE, Vo 1 \% lo=20mA
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LKS32AT089XL Datasheet G RN

e FEL P R AR DK L Tos 650 1000 mA Vee/Vas=15V
(R FELSF4 HH 5B ik L To- 650 1000 mA Vee/Vas=15V
Y _ETHIS R Tr 15 30 ns oo 1nF
i RS [ T 12 30 ns =
AL IR ] Ton 270 500 ns
FRIBTHEIR T[] Tore 80 150 ns
HEIX Dr 100 200 400 ns
N Ton & Toff for
FEN PLACRE My 80 ns (HS.LS)

23.2  fEREN A

7~20V 7~150V
GND |||—|

1
—_— vCC 47uF/25V

2
R VBx I (

3 HOx

4

VSx X

> LOx

6 AVSS —4|
LKS086/LKS084D GND V4
PGND

] 23-1 LKS32AT0O89XLNSQ9 YR i Bt v Ff] [&]
Pl UG T IR SIS I, x=1,2,3, 43 3I%S R 3 2H MOS #AR 3K 346 H o

IR SRR 5 S5 LO1/HO1 %tV MCU {4 GPIO P1.5/P1.4 f{j MCPWM IjjREMiH!,
LO2/HO2 %}/ MCU ffJ GPIO P1.7/P1.6 [{) MCPWM I fiEdr i ,LO3/HO3 %} i MCU ff) GPIO P1.9/P1.8
f) MCPWM Zh&Efgi i, [mi P3.13/ P1.12/ P1.15 jX 3 4~ GPIO T B A4S FiEmAE, &
RN B LOX 1451~ GPIO, Ay FE-P 1'% LOX #ii 1"

AR IIR S A HEARAE X I 5 R T

4 23-2 LKS32ATO89XLN8QI(YYWWXC) MR IR Stk (i 46
{HIN, LIN} HO LO

00 0 0 BN E R
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LKS32AT089XL Datasheet HAR SR Sl A b

01 TESHE
10 HESE
11 0 0 T E RS, R AR
HIN
LIN
HO
LO

& 23-2 LKS32AT089XLN8QI(YYWWXC) MK 3K shilk 1t 7n = A

I(‘ ©2019 FBUHBERSBUEITA HUE SR ZF AT AL 43
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24 Fpr 10 B H

LKSO08x ik 10 &2 I E =R I

SWD sl 68 MR {554 : SWDCLK A1 SWDIO. SWDCLK 2§55, 7E SWD AN —E M A
SWDIO J2#ffa(5 5, & SWD AR oA 10, BREH AR

LKSO08x {5375 SWD 5| i[5 A GPIO HigE. %A P0.0. P2.15, JEESHUIAN T :

>

»

BURAEAITH SWD 51 GPIO ZhRE, HEHMAITE. RS MET ARG, YIHRERZ
SWD filig, SWD 5 JIEL R A L2 CE Fr RS _ERE FEFHZY0h 10K), B AR B R FLF A 2R
I, FER.

WJTIE GPIO LhfE)s, 4nfR GPIO TRES SWD Ihferhse, HeaniE GPIO Svfth, NInRESTE
KEIL 55 TR ICilid SWD Brslis (AL fr, el Debug AIHEEER T #INRERI KA. RIS :
Ho—, BIITE GPIO S HRTRA —E MR, Bl 1s LAE, PRI BAT st fEAE S B
JEHAFIE R ) 58 S AR BRE F o SERTBOR, — RIS ER D RO B AOR

HZ, BEA GPIO 2 ALBHHUH], Bl Ie 10 Pk A4 (— Oy A\ ) s i {7l
M, KWFEH] SWD, BFEIEIE 4 5] SWD 5[ JIR GPIO ZRE. IERT, wf LAJKE KEIL
FITIRE

1F SSOP24 4] QFN40 £ SWDIO [ P0.0. P2.15 Ei#% bonding 75—, 1] LAEBAHREXS [/
GPIO. A H SWDIO [if SWDCLK T RFEAAL(1EN 1 515K 0).

1+ LKSO87E %1, SWDCLK [f] P2.6 H % bonding f£—id, v AEEEREXTN, GP10, £ [FAIE & H
SWDIO #1 SWDCLK, SWDCLK & FFJE =S :

>

BURAEAITE SWD 51 GPIO ZhRE, HEHMITE. RS EEME ARG, MIHREE
SWD Jig, SWD 58 Fr AR A _ERLCE R A ER_ERFLRHZ N 10K), B2 XS0 46 FE~ 1A 245K
Y, FER.

WJtF)E GPIO DIREJE, MR GPIO DIREL SWD IhgErhse, HCAnsE GPIO Shfgiii, WIRRETEL
KEIL 25 T A TCikilid SWD Hrll s (AL J, L Debug AIHEER T 2D REL . BRI :
Ho—, BMITE GPIO AT A —E MR, Bl 1s LALE, PRIERIG BT st REAE S LA
JERRASE IS B 1R 52 JOES i BRI o SERBOR, — IRV BRI A BE S BR

H7, BAFEA GPIO E AR, HandE e 10 B b (— o A ) el AT
W, RUITEA] SWD, BU-EIEI154% 5 <] SWD 51 GPIO DfE. UL, AILAKIE KEIL
HIZhRE.

SWDCLK #{1 SWDIO 5| jii#i{F>4 GPIO IR [FR . Hl SWDCLK B, HALH)
e, SWDIO RECRFFA O AP 725 ) o

AU, (U T SWDCLK, %A% ] SWDIO, JERERIiH L.

RSTN {55, BOAZ T LKS08x i A By /M E AL o

LKS08x m[sLIL RSTN BN 10 HYZIRE, B IRV 10 J2 PO.2. JEEFHMUN T :

>

MRS ZAIT RG], T EHAITRE M LGSR PG IRZA2 RSTN I, RSTN fEE 7 AT
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A ERCE R AR LA FEBHZY ) 100K), S X #IG HAFAZERAY, iR

> BRUIRAE RSTN, JUf RSTN IEFRERUR A RET AR RE - HOSAAT , BT A ZEARIIE RSTN A7 2 5 O
71, BIANANE RS AL, AREITHEA T,

> JPREMJE, RSTN @R, #Hfr A mia e, HELHaER s/ AT,

> RSTN WYEH, AN KEIL (A .

SYS_RST_CFG 2577 4% BIT[5], & RSTN A1 P0.2 ({42 FH#Z M1
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Fiik 10 &2 11

N N AW

25 iTIEEEEER

) AT L/ R AR SN
LKS32AT089XLN8Q9 QFN52 490/%% 4900PCS 29400PCS
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RRAS B3 52

26 AT
F 26-1 SCRYRUARDT
i) AR Wi W
2023.01.13 1.1 BT e R
2022.12.18 1.0 BIHE A
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o

LKS 71 LKO S K G R A o
PRI ELE AR A (BUR#FR: “Linko”) JRAIHiPRA SR A A RO HERAT I 5, (HI2 PR A B
PR, BEIE. 398 BR0™ MRl SCREROBURT, RS T AL P Al AE T PR AR R WA ¢

HE.

B BB R RIS IE Y Linko 77k, FEABGT S SSIEATICRR R, DAR ORI I AH B R
WELARATAT 224 AR B EOR . & ROl H R 2 5T

Linko fE AR ENWI R kB /7 4% T Linko 585 = 7 A EEAT AU HLF AT«
Linko j*SLHHE B, #ECAH TIAMIIAE R, Linko X267 SO FET (SR TE AL
I RTE RS AR

WA SE RO SRS, — DE SLAE ST A
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